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ʈʉɾɽɼʇɻʇʉ 

ʂʦʥʬʝʨʝʥʮʠʷʪʘ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ 
ʦʙʱʝʩʪʚʦñ ʩʝ ʫʪʚʲʨʜʠ ʢʘʪʦ ʅʘʮʠʦʥʘʣʝʥ ʥʘʫʯʝʥ ʬʦʨʫʤ ʟʘ ʦʙʩʲʞʜʘʥʝ ʥʘ ʥʦʚʠ 
ʤʝʪʦʜʠ ʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, 
ʥʘʫʢʘʪʘ ʠ ʨʘʟʣʠʯʥʠʪʝ ʩʬʝʨʠ ʥʘ ʩʪʦʧʘʥʩʪʚʦʪʦ. ʀʜʝʷʪʘ ʟʘ ʪʘʟʠ ʢʦʥʬʝʨʝʥʮʠʷ 
ʧʨʠʥʘʜʣʝʞʠ ʥʘ ʥʘʰʠʷ ʥʝʟʘʙʨʘʚʠʤ ʫʯʠʪʝʣ ʠ ʢʦʣʝʛʘ ʧʨʦʬ. ʇʝʪʲʨ ɹʲʨʥʝʚ. 
ʊʘʟʛʦʜʠʰʥʦʪʦ, ʝʜʠʥʘʜʝʩʝʪʦ ʠʟʜʘʥʠʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʦ 
ʫʯʘʩʪʠʝ.  

ʉʲʦʨʛʘʥʠʟʘʪʦʨʠ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʩʘ ɸʩʦʮʠʘʮʠʷʪʘ Ăʈʘʟʚʠʪʠʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò, ʀʥʩʪʠʪʫʪʲʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ 
ɹɸʅ ʠ ʇʣʦʚʜʠʚʩʢʠʷʪ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò. ʈʘʙʦʪʥʠ ʝʟʠʮʠ ʥʘ 
ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʩʘ ʙʲʣʛʘʨʩʢʠ ʠ ʘʥʛʣʠʡʩʢʠ. ɿʘʧʘʟʚʘʥʝʪʦ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʢʘʪʦ 
ʨʘʙʦʪʝʥ ʝʟʠʢ, ʩʧʦʨʝʜ ʥʘʩ, ʩʧʦʤʘʛʘ ʟʘ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʘ ʪʝʨʤʠʥʦʣʦʛʠʷ 
ʚ ʦʙʣʘʩʪʪʘ, ʘ ʪʘʢʘ ʩʲʱʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʢʦʣʝʛʠ, ʢʦʠʪʦ ʥʝ ʩʝ ʯʫʚʩʪʚʘʪ 
ʫʚʝʨʝʥʠ ʧʨʠ ʦʬʦʨʤʷʥʝ ʥʘ ʥʘʫʯʝʥ ʪʝʢʩʪ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ, ʜʘ ʧʫʙʣʠʢʫʚʘʪ ʥʘ 
ʙʲʣʛʘʨʩʢʠ. 
ʇʦ ʪʨʘʜʠʮʠʷ ʚ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʩʘ ʚʢʣʶʯʝʥʠ ʜʦʢʣʘʜʠ ʧʦ 

ʧʦʢʘʥʘ ʥʘ ʫʪʚʲʨʜʝʥʠ ʫʯʝʥʠ, ʜʦʢʣʘʜʠ ʩ ʦʧʨʝʜʝʣʝʥʠ ʥʘʫʯʥʠ ʧʨʠʥʦʩʠ ʠ ʜʦʢʣʘʜʠ, 
ʢʦʠʪʦ ʨʘʟʛʣʝʞʜʘʪ ʥʦʚʘʪʦʨʩʢʠ ʧʦʜʭʦʜʠ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʚ ʩʨʝʜʥʦʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ. ɺ ʜʚʫʜʥʝʚʥʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʙʷʭʘ ʚʢʣʶʯʝʥʠ 36 
ʜʦʢʣʘʜʘ, ʚ ʢʦʠʪʦ ʫʯʘʩʪʥʠʮʠʪʝ ʧʨʝʜʩʪʘʚʠʭʘ ʥʦʚʠ ʧʦʜʭʦʜʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ 
ʦʙʱʝʩʪʚʦ 
ʇʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʢʦʣʝʛʘʪʘ ɻʝʦʨʛʠ ʊʫʧʘʨʦʚ ʚ ʧʨʦʛʨʘʤʘʪʘ ʙʝ ʚʢʣʶʯʝʥʘ 

ʪʝʤʘʪʠʯʥʘ ʩʝʩʠʷ Ăʇʝʜʘʛʦʛʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠò, ʧʦʜʢʨʝʧʝʥʘ ʦʪ ʧʨʦʝʢʪ ɼʅ-05/10 ï 2016 ʥʘ ʌʦʥʜ Ăʅʘʫʯʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷò. ʊʝʤʘʪʠʢʘʪʘ ʧʨʝʜʠʟʚʠʢʘ ʛʦʣʷʤ ʠʥʪʝʨʝʩ ʩʨʝʜ ʧʦʪʝʥʮʠʘʣʥʠʪʝ 
ʫʯʘʩʪʥʠʮʠ ï ʦʢʦʣʦ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʧʨʝʜʣʦʞʝʥʠʪʝ ʜʦʢʣʘʜʠ ʙʷʭʘ ʚ ʪʦʚʘ 
ʥʘʧʨʘʚʣʝʥʠʝ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʩʝʩʠʷʪʘ ʙʷʭʘ ʧʨʝʜʩʪʘʚʝʥʠ ʨʘʟʣʠʯʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 
ʨʝʰʝʥʠʷ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʠ ʠʥʪʝʛʨʠʨʘʥʝʪʦ 
ʠʤ ʚ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. ɼʠʩʢʫʪʠʨʘʥʠ ʙʷʭʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʠ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʘʩʧʝʢʪʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʪʝʦʨʠʠ ʟʘ ʫʯʝʥʝ, ʧʨʠʥʮʠʧʠ ʥʘ ʦʙʫʯʝʥʠʝ, ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ɼʝʤʦʥʩʪʨʠʨʘʥʠ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠʷ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʘʥʘʣʠʟ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ 
ʫʯʠʪʝʣʠ ʠ ʫʯʝʥʠʮʠ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, 
ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʨʠ ʦʙʫʯʝʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʜʝʮʘ ʩʲʩ ʩʧʝʮʠʘʣʥʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ. ʇʨʝʜʩʪʘʚʝʥʠ ʙʷʭʘ ʤʝʪʦʜʠʢʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 
ʫʯʠʪʝʣʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ 
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ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ 
ʤʠʩʣʝʥʝ ʯʨʝʟ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʠʛʨʠ.  

ɺʩʠʯʢʠ ʧʨʝʜʩʪʘʚʝʥʠ ʜʦʢʣʘʜʠ ʙʷʭʘ ʨʝʮʝʥʟʠʨʘʥʠ ʦʪ ʧʦʥʝ ʜʚʘʤʘ ʯʣʝʥʘ ʥʘ 
ʇʨʦʛʨʘʤʥʠʷ ʢʦʤʠʪʝʪ. ʋʪʚʲʨʜʠʣʘʪʘ ʩʝ ʧʨʘʢʪʠʢʘ ʥʘ ʨʝʮʝʥʟʠʨʘʥʝ ʩ ʠʟʠʩʢʚʘʥʝ 
ʥʘʧʨʘʚʝʥʠʪʝ ʙʝʣʝʞʢʠ ʜʘ ʩʝ ʦʪʯʝʪʘʪ ʦʪ ʘʚʪʦʨʠʪʝ ʚ ʦʢʦʥʯʘʪʝʣʥʠʪʝ ʨʝʜʘʢʮʠʠ ʥʘ 
ʪʝʭʥʠʪʝ ʜʦʢʣʘʜʠ, ʧʨʠʝʪʠ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ, ʝ ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʘ ʟʘ ʧʦ-ʤʣʘʜʠʪʝ 
ʫʯʘʩʪʥʠʮʠ ʚ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʠ ʩʧʦʩʦʙʩʪʚʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʠ 
ʪʝʭʥʠʯʝʩʢʦʪʦ ʦʬʦʨʤʣʝʥʠʝ ʥʘ ʉʙʦʨʥʠʢʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ. ʆʩʚʝʥ ʪʦʚʘ, ʪʘʟʠ 
ʚʝʯʝ ʪʨʘʜʠʮʠʦʥʥʘ ʧʨʘʢʪʠʢʘ ʧʦʩʪʘʚʷ ʉʙʦʨʥʠʢʘ ʩʨʝʜ ʨʝʬʝʨʠʨʘʥʠʪʝ ʠʟʜʘʥʠʷ ʠ ʧʦ 
ʪʦʟʠ ʥʘʯʠʥ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʚ ʥʝʛʦ ʪʨʫʜʦʚʝ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʦʪʯʠʪʘʥʠ ʠ 
ʧʨʠʟʥʘʚʘʥʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʥʘʫʯʥʠʪʝ ʧʨʠʥʦʩʠ ʥʘ ʘʚʪʦʨʠʪʝ ʠʤ. 

ʇʦ ʪʨʘʜʠʮʠʷ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʩʝ ʧʨʦʚʝʜʝ ʠ ʩʝʩʠʷ, ʥʘ ʢʦʷʪʦ 
ʫʯʝʥʠʮʠ ʦʪ ʩʨʝʜʥʠ ʫʯʠʣʠʱʘ ʧʨʝʜʩʪʘʚʷʪ ʩʚʦʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʪʘ, ʟʘ ʢʦʠʪʦ 
ʧʦʣʫʯʘʚʘʪ ʦʢʫʨʘʞʘʚʘʥʝ, ʜʦʙʨʦʞʝʣʘʪʝʣʥʠ ʩʲʚʝʪʠ ʠ ʧʨʝʧʦʨʲʢʠ.  

ɹʣʘʛʦʜʘʨʠʤ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ɸʩʦʮʠʘʮʠʷʪʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠʪʝ-ʩʲʦʨʛʘʥʠʟʘʪʦʨʠ 
ʟʘ ʪʷʭʥʘʪʘ ʙʝʟʢʦʨʠʩʪʥʘ ʧʦʜʢʨʝʧʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ ʜʲʣʞʠʤ ʠ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʇʨʦʛʨʘʤʥʠʷ ʢʦʤʠʪʝʪ ʟʘ ʪʝʭʥʠʪʝ 
ʜʦʙʨʦʥʘʤʝʨʝʥʠ ʠ ʧʦʣʝʟʥʠ ʨʝʮʝʥʟʠʠ, ʥʘ ʘʚʪʦʨʠʪʝ ï ʟʘ ʧʨʦʷʚʝʥʠʷ ʠʥʪʝʨʝʩ ʠ 
ʘʪʨʘʢʪʠʚʥʠ ʧʨʝʟʝʥʪʘʮʠʠ, ʘ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʜʠʩʢʫʩʠʠʪʝ ï ʟʘ ʠʟʢʘʟʘʥʠʪʝ 
ʩʲʜʲʨʞʘʪʝʣʥʠ ʤʥʝʥʠʷ. 

ʉʧʝʮʠʘʣʥʠ ʙʣʘʛʦʜʘʨʥʦʩʪʠ ʠʟʢʘʟʚʘʤʝ ʥʘ ʆʨʛʘʥʠʟʘʮʠʦʥʥʠʷ ʢʦʤʠʪʝʪ ʠ 
ʦʩʦʙʝʥʦ ʥʘ ʥʝʛʦʚʠʷ ʧʨʝʜʩʝʜʘʪʝʣ ɻʝʦʨʛʠ ɺʨʘʛʦʚ ï ʟʘ ʧʦʣʦʞʝʥʠʪʝ ʫʩʠʣʠʷ ʠ ʪʨʫʜ 
ʟʘ ʧʦʜʛʦʪʦʚʢʘʪʘ, ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ.  

ʆʩʥʦʚʝʥ ʧʨʠʥʦʩ ʟʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʪʦ ʠʟʜʘʚʘʥʝ ʥʘ ʥʘʩʪʦʷʱʠʷ 
ʩʙʦʨʥʠʢ ʠʤʘʪ ʥʘʰʠʪʝ ʢʦʣʝʛʠ ʄʠʣʝʥʘ ʉʪʘʥʝʚʘ, ʉʪʦʡʢʘ ʀʛʨʘʯʝʚʘ, ʉʪʦʡʢʘ 
ʅʝʜʢʦʚʘ ʠ ɺʝʩʝʣʠʥ ʀʛʨʘʯʝʚ. 

ʅʘʜʷʚʘʤʝ ʩʝ, ʯʝ ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʦʧʠʪ ʦʪ ʧʨʦʚʝʜʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, 
ʦʙʩʲʞʜʘʥʝʪʦ ʥʘ ʥʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʫʯʘʩʪʠʝʪʦ ʚ ʦʨʛʘʥʠʟʠʨʘʥʠʪʝ ʜʠʩʢʫʩʠʠ, ʩʘ 
ʙʠʣʠ ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʠ ʥʘ ʧʦ-ʤʣʘʜʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʫʯʘʱʠ 
ʩʝ. 

ʅʝʩʲʤʥʝʥʦ ʫʩʪʘʥʦʚʝʥʠʪʝ ʢʦʥʪʘʢʪʠ, ʦʙʩʲʞʜʘʥʠʷ ʠ ʜʠʩʢʫʩʠʠ, ʩʚʦʙʦʜʥʠʷʪ 
ʦʙʤʝʥ ʥʘ ʦʧʠʪ ʠ ʤʥʝʥʠʷ ʱʝ ʜʦʧʨʠʥʝʩʘʪ ʟʘ ʪʚʦʨʯʝʩʢʦʪʦ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 
ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ɽʜʠʥʘʜʝʩʝʪʘʪʘ ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ 
Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦñ. 

ɼʦ ʥʦʚʠ ʩʨʝʱʠ!  

 

2 ʶʥʠ 2018 ʛ.  ɸʚʨʘʤ ɽʩʢʝʥʘʟʠ, ɻʝʦʨʛʠ ʊʦʪʢʦʚ, ʀʚʘʥ ʂʦʡʯʝʚ 
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ʈɾɽɹɼʇɼʁʐɾʊʃʁ ʁ ʋɾʎʆʇʄʇɼʁʐʆʁ 
ɹʊʈɾʃʋʁ ʆɹ ʇɺʉɹʀʇɻɹʋɾʄʆʁʋɾ 

ʃʇʅʈʗʋʓʉʆʁ ʁɼʉʁ1 

                                                                 
1 ɼʦʢʣʘʜʠʪʝ ʚ ʪʘʟʠ ʩʝʩʠʷ ʩʘ ʧʦʜʢʨʝʧʝʥʠ ʦʪ ʧʨʦʝʢʪ ɼʅ-05/10, 
2016, ʌʅʀ ʢʲʤ ʄʆʅ ʠ ʜʨʫʛʠ ʧʨʦʝʢʪʠ, ʮʠʪʠʨʘʥʠ ʚ ʧʫʙʣʠʢʘʮʠʠʪʝ 
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Joģe Rugelj, Matej Zapuġek 

University of Ljubljana 
 joze.rugelj@pef.uni-lj.si 

Abstract: This article presents a project for the modernization of study programs for teacher 
education by introducing innovative forms of learning using ICT, which is carried out at the 
University of Ljubljana. A pilot project for the implementation of the updated course for future 
computer science teachers, based on game-design learning and on trialogical approach to 
learning, is presented. 

Keywords:  innovative didactic methods, game-design learning, trialogical learning, higher 
education, information-communication technology 

1.  Introduction 

A group of experts in didactics at the University of Ljubljana was aware of the 
need to introduce systematic support for lecturers and professors for innovative 
didactic approaches to teaching and learning using information and communication 
technology (ICT) for a long time, but the lack of funds and insufficient support from 
the leadership of the University have prevented more extensive activities in this area. 
Last year the university finally got an opportunity to start activities in this field as it 
received an invitation from the ministry responsible for education to participate in a 
public tender for funds from the European Social Fund in the program Innovative and 
flexible forms of teaching and learning in the pedagogical study programs. There were 
finally funds available for the implementation of the project on modernisation of 
teaching and learning activities at faculties of the University of Ljubljana, which offer 
study programs for teacher education. 

Lecturers and professors involved in the education of future teachers need to 
have priority in these activities, as they have more experiences in innovative didactic 
approaches and they contribute significantly to the development of skills and 
knowledge regarding the use of ICT in learning process that future teachers must 
acquire during their studies. They have also a significant indirect impact on gradual 
improvement of the quality of teaching and learning in Slovenian primary and 
secondary schools. 

Preparations for the implementation of the proposed project have been under way 
for several years. Prior to the project application, they included the identification of 
active research groups and individuals in this field and joint design of project 
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objectives (Rugelj, 2013). An international summer school for postgraduate and 
doctoral students on active forms of learning with ICT, called ALICT, was organised 
with participation of professors and students from the South-West University "Neofit 
Rilski" from Blagoevgrad, Bulgaria, and from University of Agder from Kristiansand, 
Norway (ALICT, 2014). 

Research group from the Faculty of education participated in the Erasmus+ 
project Creative Classroom, in the framework of which innovative forms of teaching 
and learning using ICT were introduced together with partners from universities from 
Estonia, Finland, and Croatia for teachers from Estonia. The final results of the project 
with examples of good practices and developed multimedia learning materials in 
English are available to all interested teachers around the world (Creative classroom, 
2016). 

2.  Project on ICT in study programs for teacher education at UL 

Within the framework of the project, research and development work in the field 
of subject didactics and the integration of new technologies into teaching and learning 
continues. Researchers from the University collaborate with reputable universities 
and international institutions in the field of research and development and in 
identifying good practices and achievable goals in comparable environments. 

In the preliminary analysis, the faculties have proposed a number of activities for 
raising students' competences and the efficiency of the use of ICT. Most significant 
are the following:  

¶ increased use of ICT-supported equipment for the purpose of measuring, 
monitoring, diagnosing, evaluating; 

¶ improved didactic use of interactive whiteboards; 

¶ development of interactive multimedia teaching materials suitable for modern 
strategies and learning methods (reverse learning, validation detection, 
learning by research, mobile learning, ...); 

¶ introduction of physical computing with the emphasis on contextualisation and 
conceptualization of ICT use; 

¶ employment of 3D modelling for early technological literacy already at the 
level of pre-primary education and the first year of primary education;  

¶ expansion of interdisciplinary approaches to raise innovation across the entire 
vertical of education; 

¶ introduction of ICT-supported experimental work in a real, virtual, and remote 
laboratories. 

These activities will contribute to improving learning, increasing the digital literacy 
of students, and improving their competences needed for competitive participation in 
the labour market. 
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2.1.  Analysis of the current situation 

In the framework of the project, an in-depth analysis of the situation was made in 
eight faculties and in academy that carry out pedagogical study programs. Academy 
of Music, Biotechnical Faculty, Faculty of Chemistry and Chemical Technology, 
Faculty of Mathematics and Physics, Faculty of Computer and Information Science, 
Faculty of Sport, Faculty of Arts, Faculty of Education and Faculty of Theology 
participated actively in the preparation of the methodology and instrumentation, as 
well as in the empirical research and in the preparation of the report. Examples of 
good practices for the use of ICT were studied using the method of interviews with 
representatives of "advanced teachers". A group of experts developed a 
questionnaire on teachers' experiences of the didactic use of ICT and on the need for 
modernisation of study programs in order to ensure that graduates will have basic 
knowledge about didactic use of ICTs in individual fields of expertise and will be able 
to recognize the potential of ICT for achieving higher reading literacy among pupils 
and students. Students were also included in the survey.  

2.2  Training and other support for participants in the project 

The results of the analysis were the starting point for the preparation of training 
for the participants in the project as well as for planning the adaptation of methods for 
conducting lectures and seminars with the support of ICT. An analysis of the situation 
in comparable academic environments in other EU countries, where technology is 
used in an efficient and professional way, also contributed to the development of 
foundations for the didactic use of ICT. 

Trainings in seminars, workshops and mutual hospitations were prepared for 
participants in the project at several levels of complexity, taking into account their 
previous knowledge and specific needs. Trainings have been carried out by the 
experts for didactical use of ICT from our university and from different institutions from 
abroad. We have also organized three internal conferences with the aim of presenting 
the project's activities, didactic use of ICT, and good practices in various fields. 

After that, with the support of groups of experts, professors and lecturers have 
developed modifications of their teaching methods in their courses and then test 
implementation of a pilot course with students. Adaptations focused on the thoughtful 
use of ICTs in order to encourage future graduates to develop the skills and 
knowledge of didactic use of ICT in the learning process. In all these activities, 
professors and lecturers had support from the experts in didactics and in technology 
from our centre for innovative didactical approaches with ICT. 

3.  Pilot implementation of our updated course 

In the following sections we will present a pilot implementation of the modified 
course "ICT supported learning materials". The course was renovated and 
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modernized with the introduction of active forms of learning, especially in the form of 
independent project work in small groups of 3 to 4 students.  

Students designed and developed a didactic computer game, thus integrating 
knowledge in general and subject didactics as well as information and communication 
technology skills. We introduced an active learning approach (e.g. project work in 
groups) and trialogical learning principles. The trialogical learning plan consists of 
forms of learning in which students collaboratively develop, change or create common 
artefacts in a systematic process. It focuses on the interaction that occurs with the 
creation of concrete artefacts, not just between people ("dialogical approach"), or 
within one's mind ("monological" approach)ò (Paavola & Hakkarainen, 2005). 

The process of creating games is based on to the SADDIE method (Specification, 
Analysis, Design, Development, Instructional and Evaluation), which defines the 
stages of development of educational materials and we developed it at the 
Department of Computing and Didactics at PeF UL (Rugelj, 2015; Zapuġek & Rugelj, 
2014).  

The educational game has, in the trialogical learning sense, the role of artefact, 
which students have to design and develop to the final product. During the design and 
development phases the entire process is described in the project documentation. 
Students use the online project coordination system Zoho to plan work, record results, 
communicate, share materials and collect project documentation. 

The final game is not the most important objective of the course, since the process 
of creating educational games is designed in such a way that students acquire more 
general pedagogical competences such as abilities for project management, for 
computer-aided collaboration and group work on distance, for selection of appropriate 
didactic methods, for instructional design, and for critical analysis and evaluation. 

Students prepare project documentation in all phases of the project, which shows 
the extent to which students have acquired competences (didactic and technical) for 
the independent development of learning materials. Didactic competences are 
assessed according to the appropriateness of chosen learning objectives for the 
game, the relevance of learning objectives according to the selected taxonomy, the 
meaningfulness of selection of activities for achieving selected learning goal, the 
correctness of linking learning goals with the objectives of the game, and consistency 
in the respect of the rules for the preparation of learning materials. We will be 
interested in the analysis of the final game, we will review the beta and gamma test 
forms and find out how they were taken into consideration. We will also evaluate 
technical competencies that will be gained in the course, such as the smooth 
gameplay without errors, the quality of graphics, animations and sound, and the 
intuitiveness of user interface. 

In addition, students write a project log where they describe activities in the group, 
present organization of work in a group and describe how the communication in the 
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group took place, describe problems they encountered, critically evaluate each 
individual's contribution to the project and about other details that allow the professor 
to inspect the dynamics of team work, to detect problems that arise thereon, and when 
necessary also appropriate intervention. At the same time, such a document is also 
an important basis for assessing the work of individuals in the group. 

3.1.  Game development process in the course 

Students independently formed groups and identified learning goals in computer 
science curricula for elementary or secondary schools that pupils find difficult to 
achieve according to their experience. In such cases, the use of didactic games is 
justified, although for their implementation we need more time than with traditional 
forms of teaching and learning (Whitton, 2005). 

The project work is based on the SADDIE method, which we developed for this 
purpose, and is an extension of the ADDIE method developed in the 1970s to prepare 
educational material in the US Army (Forest, 2018). This model is the basis for most 
of the models that they use today in the development of educational content.  

We added Specification phase to the above mentioned phases at the beginning 
of the development process, in which students identify the problem in the learning 
process that can not be effectively solved by traditional methods, define specific 
learning objectives and suggest an innovative didactic method or game technique, 
through which this problem can be resolved more efficiently. In the usual practice of 
developing teaching materials, teachers or other authors formulate didactical 
solutions and hand them over to the material's creators. Our students must master 
both the content and the didactic part as well as the technical solutions on the basis 
of their previously acquired competencies, therefore it makes sense to carry out this 
phase on their own as part of their activities in the project. 

The whole game design and development process that was used in our course is 
presented in the chapter entitled Serious computer games design for active learning 
in teacher education in a monograph Serious games, interaction, and simulation, 
published by Springer verlag (Rugelj, 2015). 

This technology is rapidly progressing and we are trying to follow and select such 
solutions that enable students to dedicate themselves to the most important didactic 
aspects, and the technology provides most technical solutions in game realization. 

Implementation is in the context of our project the use of educational games in 
the learning process. Students prepare their games that they have designed and 
produced in the framework of the project. The "pedagogical package" contains all the 
necessary instructions for including the game in the classroom. These are all activities 
that need to be done with pupils before using the game, while playing the game and 
after playing and can be designed and stored in the LePlanner environment. In the 
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next semester, our students will, during their teaching practice activities, take their 
games to schools and test and evaluate them in classrooms. 

The method for integration of serious game into a classroom is specific for each 
game. This topic is discussed in more detail in (Rugelj, 2015). 

3.2.  Technology used in the project 

In the pilot project we used two different development environments that are 
designed for the development of games. They differ in the ease of use, the number 
of functionalities they offer, and complexity of the games that can be made with them.  

The first tool we offered was e-Adventure. e-Adventure is an open source 
development environment and game machine for Windows and Mac operating 
systems, developed by the e-UCM research group at the University of Madrid. This 
group deals with the development of serious games for education and medicine. The 
program is designed to create adventure 'show and click' games, based on an 
interesting story, on collecting and using items, solving puzzles and on rich dialogs. 
The e-Adventure program is very easy to use, it does not require programmatic 
knowledge and greatly simplifies the making of the game. Its biggest drawback is a 
limited set of functionalities. 

Another development environment that we have proposed to students is Unity, 
which is a game development environment for Windows and Mac operating system, 
designed to produce complex games. It requires from users fluency in C# or Java 
programming language. With this tool it is possible to produce 2D or 3D games of any 
genre and complexity. It is possible to implement practically any functionality with it. 
Fortunately, it offers a library of already written scripts that can save developer's time. 
Unity can be used free of charge by students.  

We found that the specific digital competences, important for our students, are: 1) 
the ability to communicate and collaborate with digital technologies; 2) the ability to 
create and modify digital content; 3) knowledge about intellectual property and its 
application in practice; 4) the ability to solve conceptual problems and problem 
situations in digital environments. 

3.3.  Student projects 

During the semester students developed four educational games that covered 
various computer science topics. We want to expose a project that exceeded pilot 
requirements and demonstrated excellence in pedagogical and game design. History 
Journey is an educational game intended for learning how to program in a block 
structured programming languages (e.g. Scratch, Blockly, Snap!). It was developed 
with Unity and uses stylish 3D graphics that resembles popular block toys. Story, 
graphics, learning goals and difficulty were selected in a way they are suitable for 9 
to 12 years old pupils. It covers the following learning goals: 1) Students are able to 
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express the solution for the problem in a sequence of predefined commands; 2) 
Students are able to represent a simple task with an algorithm; 3) Students can design 
an algorithm based on instructions written in simple text; 4) Students are able to 
evaluate the efficiency of different algorithms for the same problem.  

The story begins with a scene where main character, Vinko Historian, is taking a 
history test at school. Something extraordinary happens and Vinko and his friends are 
teleported back in time to the old Egypt era. His main objective is to figure out what 
happened and to return everyone safely back to the present time. Player is confronted 
with serious of quests that are designed in a way that the knowledge of corresponding 
learning goal is needed in order to formulate the correct solution. For example, player 
has to make an artificial leg for Onelegged Gogi, who lost his leg in a vicious dinosaur 
fight. In order to complete this game goal he has to write an algorithm using blocks 
that represent Vinkoôs actions (e.g. ñturn leftò, ñgo 10 stepsò, ñpick up an itemò, é) 
using knowledge defined in learning goals. If the player is successful at completing 
the game goals he implicitly proves he achieved the corresponding learning goals.         

3.4.  Student evaluation of the upgraded course 

11 out of 12 students who attended the course ICT supported learning materials 
during winter semester of the academic year 2017/18, participated in the evaluation. 
The number of students involved in the survey is small, but this is our reality for years. 
We received valuable information from open questions where students described their 
opinions descriptively. 

We used 5-point Lickert scale in our survey. In the first question we asked 
students whether they understood the content in the course better because of the use 
of ICT. 70% of students answered that they agree or completely agree. The average 
score was 3.8, with standard deviation 1,1, which we consider to be a good result. 
When they were asked about the quality and efficiency of implementation of learning 
activities, the resulting average score was 4.0. The result shows that students 
evaluate the performance of the activities as very well and no one was unsatisfied 
with the performance. Very similar results we got for a question that examines the 
attitude of students to the use of ICT in the course, where average score was 3,9 with 
standard deviation 0,9. In the fourth question, students express their opinion on how 
successfully professor integrated ICT in the implementation of the course. The 
average score was 4,3 with standard deviation 0,7.  

The rest of questions in the survey were open ended. They give us more 
qualitative data, with respondents' opinions and experiences. 

Among the key advantages of using ICT in the implementation of the course, 
students emphasized the possibility of active communication among the members of 
the group online, without the need to meet physically. They liked the practical use of 
tools for creating different materials for educational game (e.g. characters, artefacts, 
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scenes), as well as the game itself. They estimate that in this way they learned more 
than learning only the functionality of the tool without its meaningful application to a 
real problem. In the use of ICT, they see the enrichment of teaching and learning 
activities because they have a positive effect on their motivation for learning. They 
repeatedly pointed out in their answers that they liked the fact that in the learning 
process they themselves developed an educational game that they published on the 
web and thus offered it to others for use. They liked the use of cloud services because 
they made it easier to share files and record versions.  

Among the suggestions for future updates of the course, they told us that they 
liked it because they learned a lot about the latest technologies in the course and that 
the course should be updated regularly when the new ones appear. Students want 
more activities in the course that deals with video recording and processing, and more 
options to choose from game development environments. They suggested more 
collaboration with students from other study programs to increase interdisciplinarity in 
game development, which we consider to be a very positive result.  

The students gave the most answers to the question about the use of the acquired 
knowledge in their future work in the classroom. They pointed out that the learned 
knowledge is not useful only in the teaching context, but that they have acquired 
knowledge that makes them more competitive in the labour market. They emphasised 
the acquired knowledge in the field of computer graphics, which they believe will be 
useful for teaching. Students also noted that in addition to professional knowledge, 
they also developed competences for cooperation with members of the group, as they 
had to communicate in the course of their work, exchange information, divide the 
work, and take into account deadlines. The activities connected to games motivated 
them to use games in their teaching, because they realised it is an innovative way of 
teaching, which can help in more effective teaching in many different courses. They 
like the fact that they can actively engage pupils in the learning process through the 
game play. 

The last question in the survey was about the student proposals where they would 
use ICT to achieve objectives from primary or secondary school curriculum. The 
answers are very interesting. Many of them believe that ICT could be applied to any 
topic, while it is evident from the answers that they are aware that the activities should 
be carefully planned.  They emphasize that ICT should only be used when it supports 
learning and contributes to achieving learning outcomes. Among the concrete 
suggestions they pointed out the possibility of using ICT in astronomy, as they could 
illustrate movement of objects with animations, and using objects for observing stars 
to search for objects in the night sky. Many see the advantage of using educational 
games for illustrating complex models or processes, modelling, manipulating and 
observing the behaviour of the system. They are aware that, through educational 
games, we can design scenarios that facilitate the understanding of complex, heavier 
learning contents. 
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4.  Conclusions 

We discussed with our students about their impressions and experiences at the 
end of the course. From their responses we can summarize, that they were highly 
motivated to produce a very good game, and that they therefore studied additional 
learning materials and other sources. They were delighted to experience the whole 
process of creating a complex project and thus learned how to work in the group, as 
they had to plan, participate and help. 

We believe that using the trialogical method of teaching we have met the 
challenging learning objectives of the course and have even exceeded them. 
Students were highly motivated to work, since they for the first time designed and 
created the game by themselves. Thus they achieved all the foreseen learning goals 
of the course. The advantages of this approach were that students have been actively 
involved in the learning process, and most of the time they were in various interactions 
with each other, with lecturer, and with the game they produced. It would be difficult 
to achieve the same level of attainment of the envisaged learning objectives equally 
with any other method. All the games created in the course can be found on dedicated 
web portals http://hrast.pef.uni-lj.si/zipug and http://hrast.pef.uni-lj.si/games 

One of the problems we observed during the implementation of the project was a 
great complexity of the Unity program, which required excessive efforts from students 
and prevent them to dedicate more time to didactical aspects of game design. In the 
future implementations of the course, we will use another game development tool, 
that is less complex than Unity, but offers more functionality than e-Adventure. We 
decided for the Visionaire Studio environment after a careful review of the available 
tools. It is designed to create adventurous, "show and click" games, it does not require 
advanced programming skills for use, it provides a wide range of embedded 
functionality and offers a way to write the code. 

In the future, we are going to link activities in the course with other courses, where 
students could participate anyhow in the development of educational computer games 
to share their ideas, skills and knowledge. We believe that the use of the trialogical 
learning concept is a good option for many other courses, since it comprises most of 
the important elements of the up-to-date learning process. 
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Abstract: Computational thinking (CT), as a paradigm for learning computer science among 
young students, has seen a large increase in popularity during recent years. Mainly it is 
described as a problem-solving process that includes logical, analytical, algorithmic thinking 
and dispositions, such as the ability to confidently deal with complexity and open-ended 
problems. The goal is to inspire and engage the learners in such a way that they get an idea of 
concepts on a concrete operational level. Its development could be supported by different 
activities, including variety of curriculum approaches, workshops, summer schools, seminars 
etc. In the paper we analyse the projects developed by primary school pupils during the 
constructionist workshops and the projects developed by students, prospective computer 
science teachers. We were interested in how the students understand computational concepts, 
as a dimension of CT, reflected in their projects. We quantitatively assessed projects with Dr. 
Scratch tool, which checks the presence of the previously mentioned concepts and offers a 
feedback report with ideas and tips how to improve the code, aiming to encourage studentsô 
desire to keep on developing their programming skills. We compare the learning outcomes of 
two different projects: Maze and Escape Room. Our focus is on differences in thinking between 
pupils and students. 

Keywords: computational thinking, Scratch, evaluation. 

1. Introduction 

Computational thinking (CT), a term coined by Papert in 1996, and reused in 
2006, by Wing, has seen a large increase in popularity during recent years. There is 
no agreed upon definition of CT, but it could be considered as a problem-solving 
process that includes a number of characteristics, such as logical, analytical, 
algorithmic thinking and dispositions, such as the ability to confidently deal with 
complexity and open-ended problems. The goal is to inspire and involve the learners 
in such a way that they get an idea of computer science concepts on a concrete 
operational level.  

In the paper we described how pupils and students develop CT through projects 
in educational programing environment, Scratch. Scratch, developed at MIT Media 
Lab, is the world's leading coding platform for kids aged 8 to 16. It already has over 
15 million registered users and over 22 million shared projects (Roque, Rusk & 
Resnick, 2016). 
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We used two project activities: Maze and Escape Room game programing. In our 
research are involved pupils aged 8 to 12 and students, prospective computer science 
teachers. By means of qualitative analyses we outline the differences in pupils and 
prospective teachers thinking during solving programming problems.  

2. Theoretical background 

CT has been widely accepted and promoted both as the skill set that programmers 
develop, and as the general thinking skills computer scientists should develop as they 
learn the discipline. The first approach is based on the idea that CT skills should 
ultimately be evident in programs written. 

In the current section we describe the meaning and dimensions of the CT 
assessed through programming projects in Scratch. We describe foundations of 
project-based learning. 

2.1. Computational Thinking 

CT was first mentioned by Papert (1996) to suggest a way to efficiently apply 
novel approaches to problem solving. Papert talked about students using computers 
as instruments for learning, developing creativity, innovation, and learning skills of CT. 
The explanation of the term came later in the year 2006, when Jannette Wing wrote 
an article describing the term of CT.  

CT is very wide and comprehensive term that includes many fields. Wing (2006) 
defines it as a range of mental tools that involves solving problems, designing 
systems, and understanding human behaviour, using the fundamental concepts of 
computer science. She predicts that CT will be taught in schools as basic skill such 
as reading, writing, and arithmetic. 

Brennan and Resnick suggest the following key dimensions of CT framework: 
computational concepts (iteration, parallelism, etc.), computational practices (e.g., 
debugging projects or remixing othersô work) and computational perspectives 
(reflective thinking about coding) (Brennan & Resnick, 2012). The focus of our 
research is on the computational concepts. 

Brennan and Resnick (2012) separate seven CT concepts. 

¶ Sequences: In programming it is very important that the activity or task is 
expressed as a sequence of individual steps or commands that can be 
performed by the computer. They should follow gradually and in the correct 
order, like a cooking recipe. 

¶ Loops: Loops are a kind of mechanism that enables us to execute multiple 
sequences and/or execute sequences indefinitely or until some condition is 
met. 



XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 23 

 

¶ Events: Events are an important element of interactive media as a trigger of 
one sequence. As an example, we can take the start button, which triggers 
the playback of music. In Scratch, we can trigger the action by pressing a 
green flag, a space bar, etc. 

¶ Parallelism: Parallelism is the implementation of several different sequences 
simultaneously. There are two types of parallelism: parallelism between 
sprites and parallelism within a single object. The parallelism between sprites 
involves the implementation of several different sprites so that each sprite has 
its own sequence, triggered by the same event. If one sprite has a few 
different actions that are triggered by the same condition, a parallelism within 
a sprite is applied. 

¶ Conditionals: They provide the ability to include branching in the process, 
based on some conditions. 

¶ Operators: They allow programmers to perform mathematical operations 
(such as addition, subtraction, division, and multiplication), operations on 
strings (such as bundling) and execution of functions. 

¶ Data: Data involves storing, retrieving and updating values. In Scratch we can 
use variables. A variable can be a number, a string or a list that may contain 
a set of numbers or strings.  

2.2. Project based learning 

Project-based learning (PBL) is a model that organizes learning around projects. 
According to the definitions found in PBL handbooks for teachers, projects are 
complex tasks, based on challenging questions or problems, that involve students in 
design, problem-solving, decision making, or investigative activities; give students the 
opportunity to work relatively autonomously over extended periods of time; and 
culminate in realistic products or presentations (Jones, Rasmussen, & Moffitt, 1997; 
Thomas, Mergendoller, & Michaelson, 1999). We think that future teachers need to 
experience project-based learning through the same activities, as they will work on 
with their students in classroom. Therefore, we compare and analyse projects made 
by students and pupils. 

 3. Empirical research and analysis 

In the current section we describe the sample and online project assessment tool. 

3.1. Sample  

We analyse Maze and Escape Room games programmed by students, 
prospective teachers of computer science, and pupils aged 8 to 12 years at different 
courses and workshops. Maze games were created by 16 pupils at a workshop and 
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8 by students of pedagogical programme of computer science. Escape Room games 
were created by 8 pupils at a workshop and 11 students. Some pupils already had 
previous knowledge in Scratch. Students had experiences with introductory 
programing in Python. 

3.2. Project assessment in Scratch  

For quantitative analysis we used open-source web application called Dr. Scratch 
(Moreno-León, Robles and Román-González 2015). 

Dr. Scratch allows learners to evaluate their projects and receive a CT score, so 
they can discover their own degree of development of this ability. In addition, the tool 
offers a feedback report with ideas and tips how to improve the code, aiming to 
encourage studentsô desire to keep on developing their programming skills. Dr. 
Scratch also supports teachers in the assessment tasks, offering a complete report 
that could be used to identify specific issues in an automatic way (Moreno-Leon, 
Robles & Roman-Gonzalez 2016). Dr. Scratchôs big potential is in its ability to detect 
bad habits of programming or potential errors and common misconceptions, such as 
unimportant sprite names, repetition of code, code that is never executed and the 
incorrect initialisation of object attributes (Moreno-León and Robles 2015). Dr. Scratch 
has limitations in assessing fundamental CT skills as debugging and remixing. Also, 
Dr. Scratch could not evaluate functionality or creativity.  

CT score is assigned based on next seven criteria: flow control, data 
representation, abstraction, user interactivity, synchronisation, parallelism and logic. 
Analysed project can get from 0 up to 21 points, that is 3 points for each of the seven 
criteria. The feedback given by Dr. Scratch depends on the score assigned to a 
project. With score increasing, the information we get is more sophisticated, intended 
for advanced users. Depending on the score, there are three possible stages: basic, 
developmental and master as the highest stage. 

3.3. Analysis by Dr. Scratch Criteria 

For evaluation of projects we chose Dr. Scratch. The projects are evaluated by 
the criteria presented below (Moreno-Leon, Robles, and Roman-González 2015).  

Flow control is related to the behaviour of the controlled sprite. It involves certain 
blocks that are repeated for a number of times or until the situation arises. 

Available points: 

¶ 1 point: the project uses the most basic way to control the behaviour of a 
sprite.  

¶ 2 points: the project uses repetition, which is achieved with a repeat of 
instruction blocks. 

¶ 3 points: the project uses repetition, which depends on a given situation. 



XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 25 

 

The concept of data flow can be related to the concept of sequences and loops 
described by Brennan and Resnick (2012). According to them, sequences are a key 
concept in programming, expressed as a series of individual steps of instructions that 
can be executed by a computer. 

Data representation criterion refers to the set of information about the sprite to 
run properly. 

Available points: 

¶ 1 point: if in a project each sprite has a number of attributes, such as position, 
orientation, costume and visibility of a sprite. 

¶ 2 points: the project uses variables that can store different types of data. 

¶ 3 points: the project uses lists to store project information. 

The CT concept of the so-called data defined by Brennan and Resnick (2012) can 
be related to the Dr. Scratch data representation criterion.  

Abstraction criteria reflects an ability to break a problem into smaller parts that 
are easier to understand, program and debug.  

Available points: 

¶ 1 point: different scripts control spriteôs behaviour, where each of these scripts 
deals with a particular issue. 

¶ 2 points: the project contains new user-defined blocks that consist of a 
sequence of instructions. 

¶ 3 points: the project uses clones. 

User interactivity means that, the person who is running the project can perform 
actions that provoke new situations in the project. 

Available points: 

¶ 1 point: the project uses ñwhen green flag clicked" to start interactivity. 

¶ 2 points: the project uses blocks, which allow user to interact with sprite. 

¶ 3 points: the project uses a webcam or a microphone to create interaction. 

Synchronisation criterion refers to a concept, which allows our sprites to 
organise things to happen in the order we want. 

Available points: 

¶ 1 point: the project uses ñwaitò block to synchronise the behaviour of the 
sprite. 

¶ 2 points: the project uses messaging or broadcasting. 

¶ 3 points: the project uses synchronisation to make things happen in order we 
want. 

Parallelism is in Dr. Scratch defined as a possibility that several things occur 
simultaneously, similarly to Brennan and Resnick (2012. 
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Available points: 

¶ 1 point: the project has several scripts that start with ñWhen green flag is 
clickedò. 

¶ 2 points: in the project several things occur when the user presses a certain 
button or clicks on an object. 

¶ 3 points: the project uses more complex blocks, such as ñwhen backdrop 
switches toò, ñwhen loudnessò, and alike. 

Logic criterion, according to Dr. Scratch website explanation, refers to the 
projectôs ability to behave differently depending on the situation.  

Available points: 

¶ 1 point: the project uses simple conditionals, such as ñif-thenò. 

¶ 2 points: the project uses blocks, such as ñif-then/elseò. 

¶ 3 points: the project uses logical operators in term of combining the 
conditions.  

Brennan and Resnick (2012) define this concept as operators. 

Assessment of projects 

In Table 1 and Table 2 we compare the results of projects evaluated with Dr. 
Scratch online tool. 
Table 1: Maze projects evaluated with Dr. Scratch and the differences between 
studentsô and pupilsô results. 

  average average difference stdev median mode 

Flow control 
pupils 1.9 

0.3 
0.5 2 2 

students 2.1 0.4 2 2 

Data representation 
pupils 1.3 

0.3 
0.6 1 1 

students 1.6 0.5 2 2 

Abstraction 
pupils 1.0 

-0.2 
0.4 1 1 

students 0.8 0.5 1 1 

User interactivity 
pupils 1.9 

0.1 
0.5 2 2 

students 2.0 0.0 2 2 

Synchronisation 
pupils 1.0 

0.9 
1.3 0 0 

students 1.9 1.6 3 3 

Parallelism 
pupils 1.4 

0.6 
1.0 1 1 

students 2.0 1.4 3 3 
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Logic 
pupils 0.9 

1.1 
0.3 1 1 

students 2.0 1.1 2 1 

Score 
pupils 9.4 

2.9 
3.6 9 8 

students 12.4 4.7 14.5 16 

Table 2: Escape room projects evaluated with Dr. Scratch and the differences 
between studentsô and pupilsô results. 

  average average difference stdev median mode 

Flow control 
pupils 2 

0.6 
0.5 2 2 

students 2.6 0.7 3 3 

Data representation 
pupils 1.6 

0.3 
0.7 2 1 

students 1.9 0.5 2 2 

Abstraction 
pupils 1 

0 
0.0 1 1 

students 1 0.0 1 1 

User interactivity 
pupils 2 

0.1 
0.0 2 2 

students 2.1 0.3 2 2 

Synchronisation 
pupils 3 

0 
0.0 3 3 

students 3 0.0 3 3 

Parallelism 
pupils 2.9 

0.1 
0.4 3 3 

students 3 0.0 3 3 

Logic 
pupils 1.5 

1 
1.1 1 1 

students 2.5 0.8 3 3 

Score 
pupils 14 

2.1 
2.1 14 16 

students 16.1 1.9 17 17 

4. Analysis 

From comparison between Table 1, Table 2 and Figure 1 we deduct some basic 
differences and some expected similarities between pupils and students.  

The results of the Maze activity, presented in Table 1, show that the biggest 
difference is in the category of logic, which we assume is due to the differences in 
reasoning among pupils and students. Instead of using ñif-then/elseò conditionals 
pupils used ñif-thenò conditionals. Big difference also occurs in the category of 
synchronisation (Figure 1). We attribute the differences to the greater complexity 
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(broadcasting and messaging) of studentsô games. We also detected notable 
difference in the category of parallelism as shown in Table 1, which can be explained 
by the expected complexity of studentsô understanding of simultaneous events. In the 
other categories the differences are not notable which was expected due to the nature 
of the task that was given to them. Creating a labyrinth requires the use of interactivity 
between userôs sprite and other objects, e.g. an interaction between a sprite and the 
wall, or with any other objects. Thatôs probably why all pupils and students have 
achieved the same amount of points, regarding this criterion. The concept of user 
interactivity can be related to Brennan and Resnick (2012) conditionals sentences. 
The small negative difference in the abstraction category is attributed to the fact that 
one pupil defined his own blocks in his game, which was awarded by Dr. Scratch.  

In general, the differences between pupils and students are smaller within the 
Escape Room activity. The results of the Escape Room activity, presented in Table 2, 
indicate that the biggest difference is in the category of logic, where students used 
nested conditionals. The only other difference in Escape Room project is shown in 
the category of flow control, which means that students were using ñrepeat untilò, and 
not just ñrepeatò as pupils did. All pupils and students scored top marks in the 
categories parallelism and synchronisation, which can be attributed to the type of the 
activity and its requirements, for example changing the scenes between levels.  

Before the analysis, we have assumed that the concept of abstraction would make 
a gap between studentsË and pupilsô programming skills but our expectations didnôt 
come true. Nearly all the projects were evaluated with 1 point in the category of 
abstraction. Dr. Scratch assumes the use user defined blocks for 2 points and cloning 
to evaluate the abstraction with 3 points. As user defined blocks and cloning are an 
advanced concept and our objective was to prepare students for teaching primary 
school pupils, we encouraged the students to use mainly the concepts that can be 
developed by an average pupil. If we relate our findings to Brennan and Resnick 
(2012), we would realise that pupils do not develop abstraction as a concept but as a 
practice, which they characterise as building something large by putting together 
collections of smaller parts.  

Conclusion 

How to assess CT is open research problem. Denning (2017) argues that it should 
be assessed as a skill, rather than through knowledge frameworks (Sentence and 
Csizmadia, 2017). Skills and conceptual computer science knowledge intertwine with 
each other and they are reflected in CT during programming. We suppose that having 
a clear conceptual knowledge of a discipline can also support the development of 
related skills.  

Our approach is to directly assess evidence of computer science concepts in 
programs. If programming is reflecting the way of thinking, then the idea is that CT 
can be assessed by the quality of the programs that a student produces.  
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In the paper we compared the results of CT assessment between primary school 
pupils, who attended two workshops in Scratch, and students, prospective teachers 
of computer science. For CT assessment we used Dr. Scratch tool (Moreno-Leon, 
Robles & Roman-Gonzalez 2016). The purpose of our analysis was to compare the 
way of thinking of both groups during development of typical projects in Scratch, such 
as Maze and Escape Room. 

Escape Room projects are more advanced and complex then Mazes (Figure 1). 
The Escape Room problem enables students to develop conceptual knowledge about 
the ordering (things happen in the order we want), reflected in the criteria of 
Synchronisation, and concept of Parallelism for both groups: pupils and students. 

Students have more developed CT in comparison with pupils. In general, there is 
2 to 3 points difference in the total score between the pupils and the students, which 
was expected. For deeper understanding of CT development among the participants 
of the both groups pupils and students we need to use more instruments or at least 
more sophisticated qualitative analysis of the projects. 

According to Brennan and Resnick (2012), the presence of described concepts in 
the projectsô code is reflecting the development of CT.  
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ʈʝʟʶʤʝ: ɺ ʩʪʘʪʠʷʪʘ ʩʝ ʘʥʘʣʠʟʠʨʘ ʦʪʨʘʞʝʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠ ʪʝʦʨʠʠ ʟʘ ʫʯʝʥʝ ʚʲʨʭʫ 
ʠʛʨʦʚʠʟʘʮʠʷʪʘ. ɼʠʩʢʫʪʠʨʘʪ ʩʝ ʝʪʠʤʦʣʦʛʠʷʪʘ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ ʠ ʢʣʶʯʦʚʠ 
ʜʝʬʠʥʠʮʠʠ ʟʘ ʧʦʥʷʪʠʷʪʘ. ʅʘʧʨʘʚʝʥ ʝ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 
ʦʩʥʦʚʥʠ ʪʝʦʨʠʠ ʟʘ ʫʯʝʥʝʪʦ ï ʙʠʭʝʚʠʦʨʠʟʲʤ, ʢʦʛʥʠʪʠʚʠʟʲʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʟʲʤ ʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʠʛʨʦʚʠʟʘʮʠʷ, ʙʠʭʝʚʠʦʨʠʟʲʤ, ʢʦʛʥʠʪʠʚʠʟʲʤ, ʢʦʥʩʪʨʫʢʪʠʚʠʟʲʤ  

1. ɻʳʛʞʝʞʦʡʞ  

ʀʛʨʦʚʠʟʘʮʠʷ (gamification) ʝ ʢʦʥʮʝʧʮʠʷ ʩ ʤʥʦʛʦ ʛʦʣʷʤʘ ʧʨʠʪʝʛʘʪʝʣʥʘ ʩʠʣʘ, 
ʢʦʷʪʦ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʤʦʪʠʚʠʨʘ, ʧʦʜʪʠʢʚʘ ʠ ʚʲʚʣʠʯʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ 
ʦʧʨʝʜʝʣʝʥʘ ʜʝʡʥʦʩʪ, ʘ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʲʜʝʡʩʪʚʘ ʟʘ ʨʘʟʚʠʚʘʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʘ 
ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʠ ʧʦʤʘʛʘ ʟʘ ʦʪʢʣʶʯʚʘʥʝ ʥʘ ʩʢʨʠʪʠ ʟʘʣʦʞʙʠ ʚ ʜʨʫʛʠ. ʊʝʭʥʠʢʠʪʝ, 
ʩʪʨʘʪʝʛʠʠʪʝ ʠ ʪʘʢʪʠʢʠʪʝ ʡ ʤʦʛʘʪ ʜʘ ʩʝ ʚʥʝʜʨʷʪ ʚʲʚ ʚʩʷʢʘ ʩʬʝʨʘ ʥʘ ʯʦʚʝʰʢʠʷ 
ʞʠʚʦʪ ʠ ʜʘ ʧʨʝʚʲʨʥʘʪ ʦʙʠʯʘʡʥʠʪʝ ʧʨʦʙʣʝʤʠ ʠ ʟʘʜʘʯʠ ʚ ʠʥʪʝʨʝʩʥʠ ʠ 
ʟʘʧʣʝʥʷʚʘʱʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ɺʩʠʯʢʦ ʪʦʚʘ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ 
ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʝ ʤʦʱʝʥ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩ 
ʥʷʢʦʠ ʦʪ ʧʨʦʙʣʝʤʠʪʝ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ.   

ʋʯʝʥʝʪʦ ʝ ʧʨʝʜʤʝʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʘʫʢʠ ʢʘʪʦ ʧʩʠʭʦʣʦʛʠʷ, ʥʝʚʨʦʣʦʛʠʷ, 
ʧʦʚʝʜʝʥʯʝʩʢʘ ʝʢʦʣʦʛʠʷ, ʝʚʦʣʶʮʠʦʥʥʘ ʪʝʦʨʠʷ, ʢʠʙʝʨʥʝʪʠʢʘ ʠ ʤʥʦʛʦ ʜʨʫʛʠ. ɺʩʷʢʘ 
ʝʜʥʘ ʥʘʫʯʥʘ ʦʙʣʘʩʪ ʠʟʧʦʣʟʚʘ ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ, ʟʘ ʜʘ ʛʦ ʦʧʠʰʝ. ʅʝʧʨʝʢʲʩʥʘʪʦ 
ʩʝ ʛʝʥʝʨʠʨʘʪ ʥʦʚʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʠʪʦ ʦʪʨʘʟʷʚʘʪ ʠ ʜʦʧʲʣʚʘʪ ʨʘʟʣʠʯʥʠ 
ʩʭʚʘʱʘʥʠʷ. ʀʟʤʝʞʜʫ ʛʦʣʷʤʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʢʦʥʮʝʧʮʠʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʫʯʝʥʝʪʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʠʤʘ ʝʜʠʥʦʤʠʩʣʠʝ. ʅʘʡ-ʦʙʱʦ ʫʯʝʥʝʪʦ ʤʦʞʝ ʜʘ 
ʩʝ ʦʧʠʰʝ ʢʘʪʦ Ăʘʢʪ ʥʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʥʦʚʠ ʠʣʠ ʤʦʜʠʬʠʮʠʨʘʥʝ ʠ ʫʢʨʝʧʚʘʥʝ ʥʘ 
ʩʲʱʝʩʪʚʫʚʘʱʠ ʟʥʘʥʠʷ, ʧʦʚʝʜʝʥʠʷ, ʫʤʝʥʠʷ, ʮʝʥʥʦʩʪʠ ʠʣʠ ʧʨʝʜʧʦʯʠʪʘʥʠʷ, ʢʦʠʪʦ 
ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʧʦʪʝʥʮʠʘʣʥʘ ʧʨʦʤʷʥʘ ʚ ʩʠʥʪʝʟʠʨʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, 
ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʟʥʘʥʠʝʪʦ, ʦʪʥʦʰʝʥʠʝʪʦ ʠʣʠ ʧʦʚʝʜʝʥʠʝʪʦ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ 
ʚʠʜʘ ʠ ʦʙʭʚʘʪʘ ʥʘ ʧʨʝʞʠʚʷʚʘʥʠʷʪʘ.ñ [7].  

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʝ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘ ʦʪʨʘʞʝʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠ 
ʪʝʦʨʠʠ ʟʘ ʫʯʝʥʝ ʚʲʨʭʫ ʠʛʨʦʚʠʟʘʮʠʷʪʘ. ɼʠʩʢʫʪʠʨʘʪ ʩʝ ʝʪʠʤʦʣʦʛʠʷʪʘ ʥʘ 
ʠʛʨʦʚʠʟʘʮʠʷʪʘ ʠ ʢʣʶʯʦʚʠ ʜʝʬʠʥʠʮʠʠ ʟʘ ʧʦʥʷʪʠʷʪʘ. ʅʘʧʨʘʚʝʥ ʝ ʩʨʘʚʥʠʪʝʣʝʥ 
ʘʥʘʣʠʟ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʦʩʥʦʚʥʠ ʪʝʦʨʠʠ ʟʘ ʫʯʝʥʝʪʦ ï ʙʠʭʝʚʠʦʨʠʟʲʤ, 
ʢʦʛʥʠʪʠʚʠʟʲʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʟʲʤ.  
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2. ʊʳʲʦʧʪʫ ʦʙ ʡʜʩʧʛʡʠʙʯʡʸʫʙ  

2.1. ɾʫʡʥʧʤʧʜʡʸ   

ɼʫʤʘʪʘ Ăgamificationñ ʠʤʘ ʘʥʛʣʠʡʩʢʠ ʧʨʦʠʟʭʦʜ ʠ ʥʷʤʘ ʪʦʯʝʥ ʧʨʝʚʦʜ ʥʘ 
ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ, ʟʘʪʦʚʘ ʚ ʥʘʰʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʝʦʣʦʛʠʟʤʠʪʝ 
Ăʛʝʡʤʠʬʠʢʘʮʠʷñ ʠ Ăʠʛʨʦʚʠʟʘʮʠʷñ. ʊʝʨʤʠʥʲʪ Ăʛʝʡʤʠʬʠʢʘʮʠʷñ ʝ ʦʙʨʘʟʫʚʘʥ 
ʬʦʥʝʪʠʯʥʦ ʠ ʤʦʨʬʦʣʦʛʠʯʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʨʝʢʪʥʦ ʪʨʘʥʩʢʨʠʙʠʨʘʥʝ ʦʪ 
ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ ʠ ʩʫʬʠʢʩ ï ʮʠʷ. ʊʦʟʠ ʥʘʯʠʥ ʥʘ ʬʦʨʤʠʨʘʥʝ ʤʘʢʩʠʤʘʣʥʦ ʩʝ 
ʧʨʠʜʲʨʞʘ ʢʲʤ ʦʨʠʛʠʥʘʣʥʠʷ ʪʝʨʤʠʥ ʠ ʝʜʥʦʟʥʘʯʥʦ ʛʦ ʦʧʠʩʚʘ, ʥʦ ʝ ʥʘ ʨʘʚʥʠʱʝʪʦ 
ʥʘ ʨʘʟʛʦʚʦʨʥʘʪʘ ʨʝʯ. ʄʦʞʝ ʜʘ ʩʝ ʧʨʠʯʠʩʣʠ ʢʲʤ ʛʨʫʧʘʪʘ ʥʘ Ăʜʦʤʘʰʥʠʪʝò 
ʞʘʨʛʦʥʥʠ ʥʝʦʣʦʛʠʟʤʠ, ʢʦʠʪʦ ʥʝ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʥʘʫʯʥʠʷ, 
ʦʬʠʮʠʘʣʥʦ ï ʜʝʣʦʚʠʷ ʠ ʧʫʙʣʠʮʠʩʪʠʯʥʠʷ ʩʪʠʣ. ʅʝʦʣʦʛʠʟʤʲʪ Ăʠʛʨʦʚʠʟʘʮʠʷñ ʝ ʩ 
ʢʦʨʝʥ, ʩʚʲʨʟʘʥ ʩ ʜʫʤʘʪʘ ʠʛʨʘ ʠ ʩʫʬʠʢʩ ï ʠʟʘʮʠʷ. ʉʲʛʣʘʩʥʦ ʙʲʣʛʘʨʩʢʠ ʪʲʣʢʦʚʝʥ 
ʨʝʯʥʠʢ ʠʛʨʘ ʝ: Ă1. ɿʘʙʘʚʘ, ʨʘʟʚʣʝʯʝʥʠʝ. 2. ʉʲʚʢʫʧʥʦʩʪ ʦʪ ʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʩʝ 
ʦʧʨʝʜʝʣʷʪ ʦʪ ʠʟʚʝʩʪʥʠ ʧʨʘʚʠʣʘ ʠ ʩʣʫʞʘʪ ʟʘ ʨʘʟʚʣʝʯʝʥʠʝ.ñ [1]. ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ 
ʢʦʨʝʥ ʩʲʩ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʠʛʨʘ ʠ ʩʫʬʠʢʩ ï ʠʟʘʮʠʷ ʜʘʚʘ ʥʘ ʪʝʨʤʠʥʘ ʟʥʘʯʝʥʠʝʪʦ: 
ʧʨʦʮʝʩ ʥʘ ʟʘʙʘʚʘ ʠ ʨʘʟʚʣʝʯʝʥʠʝ. ʊʘʟʠ ʬʦʨʤʫʣʠʨʦʚʢʘ ʥʝ ʦʪʨʘʟʷʚʘ ʝʜʥʦʟʥʘʯʥʦ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʦʥʷʪʠʝʪʦ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʘʢʘ ʦʯʝʨʪʘʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ 
ʩ ʣʠʧʩʘʪʘ ʥʘ ʧʦʜʭʦʜʷʱʘ ʜʫʤʘ ʚ ʙʲʣʛʘʨʩʢʠʷ ʝʟʠʢ, ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ ʟʥʘʯʝʥʠʝʪʦ 
ʥʘ ʘʥʛʣʠʡʩʢʘʪʘ ʜʫʤʘ Ăgamificationñ ʧʨʠʝʤʘʤʝ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʦʥʷʪʠʝʪʦ 
ʩʣʦʚʦʩʲʯʝʪʘʥʠʝʪʦ Ăʠʛʨʦʚʠʟʘʮʠʷ (gamification)ñ.     

2.2. ʇʚʠʧʩ ʦʙ ʝʞʭʡʦʡʯʡʡ  

ʊʝʨʤʠʥʲʪ gamification ʟʘ ʧʲʨʚʠ ʧʲʪ ʩʝ ʫʧʦʪʨʝʙʷʚʘ ʧʨʝʟ 2002 ʛ. ʦʪ ʅʠʢ ʇʝʣʠʥʛ 
[15]. ʉʧʦʨʝʜ ʥʝʛʦ ʪʦʚʘ ʝ Ăʛʨʦʟʥʘ ʜʫʤʘñ, ʢʦʷʪʦ ʦʟʥʘʯʘʚʘ: Ăʧʨʠʣʘʛʘʥʝ ʥʘ ʧʦʜʦʙʝʥ 
ʥʘ ʠʛʨʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ, ʢʦʡʪʦ ʧʨʘʚʠ ʝʣʝʢʪʨʦʥʥʠʪʝ ʪʨʘʥʟʘʢʮʠʠ 
ʧʨʠʷʪʥʠ ʠ ʙʲʨʟʠñ. ʊʦʡ ʠʟʧʦʣʟʚʘ ʪʝʨʤʠʥʘ, ʟʘ ʜʘ ʦʧʠʰʝ ʠʜʝʷʪʘ ʟʘ ʧʨʝʚʨʲʱʘʥʝ ʥʘ 
ʝʣʝʢʪʨʦʥʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʨʘʟʚʣʝʢʘʪʝʣʥʠ ʠ ʝʬʝʢʪʠʚʥʠ ʧʣʘʪʬʦʨʤʠ. 
ɼʝʬʠʥʠʮʠʷʪʘ ʠ ʠʜʝʷʪʘ ʟʘ ʠʛʨʦʚʠʟʘʮʠʷ (gamification) ʥʘ ʇʝʣʠʥʛ ʩʝ ʧʨʦʤʝʥʷ ʚʲʚ 
ʚʨʝʤʝʪʦ. ʄʥʦʛʦ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʜʘʚʘʪ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘ ʥʦʚʦʪʦ ʷʚʣʝʥʠʝ ʠ ʠʟʤʝʥʷʪ 
ʩʤʠʩʲʣʘ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʤʫ ʟʘʤʠʩʲʣ. ɽʜʥʦ ʦʪ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ  ʠ ʥʘʡ-
ʧʲʣʥʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʝ ʜʝʬʠʥʠʮʠʷʪʘ, ʜʘʜʝʥʘ ʦʪ ʂʘʨʣ ʂʘʧ: 
Ăʀʛʨʦʚʠʟʘʮʠʷ (gamification) ʝ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʛʨʦʚʠ ʤʝʭʘʥʠʢʠ, ʝʩʪʝʪʠʢʘ ʠ ʠʛʨʦʚʦ 
ʤʠʩʣʝʥʝ ʟʘ ʘʥʛʘʞʠʨʘʥʝ ʥʘ ʭʦʨʘʪʘ, ʤʦʪʠʚʠʨʘʥʝ ʥʘ ʜʝʡʩʪʚʠʷ, ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ 
ʫʯʝʥʝʪʦ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠñ [13].   

ɿʘ ʜʘ ʩʝ ʨʘʟʙʝʨʝ ʩʲʱʥʦʩʪʪʘ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʝ ʥʝʦʙʭʦʜʠʤʦ 
ʜʘ ʩʝ ʧʦʟʥʘʚʘʪ ʢʘʢʪʦ ʨʘʟʣʠʯʥʠʪʝ ʜʝʬʠʥʠʮʠʠ, ʪʘʢʘ ʠ ʧʦʥʷʪʠʷʪʘ ʚʢʣʶʯʝʥʠ ʚ ʪʷʭ:   

Å ʀʛʨʦʚʠ ʤʝʭʘʥʠʢʠ ï Ăʩʘ ʦʧʨʝʜʝʣʝʥ ʥʘʙʦʨ ʦʪ ʧʨʘʚʠʣʘ, ʢʦʠʪʦ ʜʠʢʪʫʚʘʪ 

ʨʝʟʫʣʪʘʪʘ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʚ ʩʠʩʪʝʤʘʪʘñ [14]. ʂʘʧ [13] ʫʪʦʯʥʷʚʘ, ʯʝ 

ʤʝʭʘʥʠʢʠʪʝ ʥʘ ʠʛʨʠʪʝ, ʢʘʪʦ ʧʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ ʥʠʚʘ, ʧʝʯʝʣʝʥʝ ʥʘ ʟʥʘʯʢʠ 
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ʠ ʪʦʯʢʠ, ʚʨʝʤʝʚʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʦʪʯʠʪʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠ ʩʘ ʛʨʘʜʠʚʝʥ 

ʝʣʝʤʝʥʪ ʟʘ ʧʨʦʮʝʩʘ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʠ ʧʦʜʯʝʨʪʘʚʘ, ʯʝ ʪʝ 

ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʠ, ʟʘ ʜʘ ʩʝ ʟʘʠʥʪʨʠʛʫʚʘʪ ʠ ʘʥʛʘʞʠʨʘʪ ʫʯʘʩʪʥʠʮʠʪʝ. 

ɺʩʠʯʢʦ ʪʦʚʘ ʝ ʩʘʤʦ ʠʥʩʪʨʫʤʝʥʪ, ʘ Ăʦʩʥʦʚʘʪʘñ ʚʲʨʭʫ ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʠʟʛʨʘʞʜʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʝ: Ăʘʥʛʘʞʠʨʘʥʝ, ʨʘʟʢʘʟʚʘʥʝ ʥʘ 

ʠʩʪʦʨʠʠ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʧʝʨʩʦʥʘʞʠʪʝ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠñ;    

Å ʀʛʨʦʚʦ ʤʠʩʣʝʥʝ ï ʦʧʨʝʜʝʣʷ ʩʝ ʦʪ ʄʘʨʢʞʟʝʚʩʢʠ [14] ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

Ăʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʛʨʠ ʠ ʧʦʜʭʦʜʠ, ʧʦʜʦʙʥʠ ʥʘ ʠʛʨʘʪʘ, ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 

ʧʨʦʙʣʝʤʠ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦ-ʜʦʙʨʠ ʧʨʝʞʠʚʷʚʘʥʠʷò. ɺ ʪʦʚʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʝ ʟʘʩʷʛʘʪ ʜʚʝ ʦʪ ʥʘʡ - ʚʘʞʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification): 

Ăʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠñ ʠ Ăʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦ-ʜʦʙʨʠ ʧʨʝʞʠʚʷʚʘʥʠʷñ.   

Å ɽʩʪʝʪʠʢʘ ï ʬʘʢʪʦʨ, ʢʦʡʪʦ ʠʥʜʠʨʝʢʪʥʦ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʝʤʦʮʠʦʥʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʭʦʨʘʪʘ. ʉʧʦʨʝʜ ʂʘʧ [13] ʝʩʪʝʪʠʯʝʩʢʦʪʦ 

ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʠʥʪʝʨʬʝʡʩʘ ʝ ʤʥʦʛʦ ʚʘʞʝʥ ʝʣʝʤʝʥʪ, ʢʦʡʪʦ ʚʣʠʷʝ ʚʲʨʭʫ 

ʚʲʟʧʨʠʷʪʠʷʪʘ ʥʘ ʭʦʨʘʪʘ;  

Å ʄʦʪʠʚʠʨʘ ʜʝʡʩʪʚʠʝ ï ʩʲʛʣʘʩʥʦ ʠʜʝʠʪʝ ʥʘ ʂʘʧ [13] ʤʦʪʠʚʘʮʠʷʪʘ ʜʘʚʘ 

ʮʝʣ, ʧʦʩʦʢʘ ʠ ʩʤʠʩʲʣ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠ ʜʝʡʩʪʚʠʝ.   

Å ʅʘʩʲʨʯʘʚʘ ʫʯʝʥʝʪʦ ï ʩʧʦʨʝʜ ʂʘʧ [13] ʝʜʥʦ ʦʪ ʥʘʡ ï ʚʘʞʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ 

ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʝ, ʯʝ ʧʦʜʧʦʤʘʛʘ ʫʯʝʥʝʪʦ. ʊʦʚʘ ʝ ʪʘʢʘ, 

ʟʘʱʦʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʝʣʝʤʝʥʪʠ, ʪʝʭʥʠʢʠ ʠ ʥʘʯʠʥ ʥʘ ʤʠʩʣʝʥʝ, ʯʨʝʟ ʢʦʠʪʦ 

ʩʝ ʧʦʨʘʞʜʘ ʠʥʪʝʨʝʩ ʠ ʩʝ ʧʦʩʪʠʛʘ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʤʦʪʠʚʘʮʠʷ.  

3. ʋʞʧʩʡʡ ʠʙ ʬʰʞʦʞ ʡ ʡʜʩʧʛʡʠʙʯʡʸ (gamification)  

ʊʝʦʨʠʠʪʝ ʟʘ ʫʯʝʥʝ ʜʘʚʘʪ ʦʩʥʦʚʠʪʝ ʟʘ ʨʘʟʙʠʨʘʥʝ ʢʦʥʮʝʧʮʠʠʪʝ ʟʘ 
ʧʨʠʜʦʙʠʚʘʥʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʠʮʠ. ʍʚʲʨʣʷʪ 
ʩʚʝʪʣʠʥʘ ʚʲʨʭʫ ʬʘʢʪʦʨʠʪʝ, ʢʦʠʪʦ ʚʣʠʷʷʪ ʚʲʨʭʫ ʦʙʫʯʝʥʠʝʪʦ. Ăʊʝʦʨʠʠʪʝ ʟʘ ʫʯʝʥʝ 
ʩʘ ʢʦʥʮʝʧʪʫʘʣʥʠ ʨʘʤʢʠ, ʢʦʠʪʦ ʦʧʠʩʚʘʪ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩʝ ʘʩʠʤʠʣʠʨʘ, 
ʦʙʨʘʙʦʪʚʘ ʠ ʟʘʧʘʟʚʘ ʧʦ ʚʨʝʤʝ ʥʘ ʫʯʝʥʝ.ñ [5].  

3.1. ɺʡʮʞʛʡʧʩʡʠʳʥ ʡ ʡʜʩʧʛʡʠʙʯʡʸ  

ɹʠʭʝʚʠʦʨʠʟʤʲʪ (ʙʠʭʝʚʠʦʨʠʟʲʤ) ʝ ʝʜʥʦ ʦʪ ʦʩʥʦʚʥʠʪʝ ʪʝʯʝʥʠʷ ʚ 
ʧʩʠʭʦʣʦʛʠʷʪʘ, ʢʦʝʪʦ ʚʲʟʥʠʢʚʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʍʍ ʚʝʢ. ɽʪʠʤʦʣʦʛʠʷʪʘ ʥʘ ʜʫʤʘʪʘ 
ʠʜʚʘ ʦʪ ʘʥʛʣʠʡʩʢʘʪʘ ʜʫʤʘ Ăbehaviorñï ʧʦʚʝʜʝʥʠʝ, ʜʲʨʞʘʥʠʝ, ʤʘʥʠʝʨé   

ʇʦʜʜʨʲʞʥʠʮʠ ʠ ʦʩʥʦʚʦʧʦʣʦʞʥʠʮʠ ʥʘ ʪʘʟʠ ʪʝʦʨʠʷ ʟʘ ʫʯʝʥʝʪʦ ʩʘ ɹ. ʉʢʠʥʲʨ, 
ɽ.ʊʦʨʥʜʘʡʢ. ʉʧʦʨʝʜ ʙʠʭʝʚʠʦʨʠʟʤʘ ʫʯʝʥʝʪʦ ʝ ʠʟʤʝʥʝʥʠʝ ʥʘ ʚʲʥʰʥʠʪʝ ʨʝʘʢʮʠʠ 
ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʚʲʥʰʥʠ ʩʪʠʤʫʣʠ. ɺ ʥʝʛʦʚʘʪʘ ʦʩʥʦʚʘ ʝ ʩʭʝʤʘʪʘ: ʩʠʪʫʘʮʠʷ 

(ʩʪʠʤʫʣ) ʨʝʘʢʮʠʷ ʧʦʜʢʨʝʧʘ. ʊʘʟʠ ʠʜʝʷ ʝ ʟʘʣʦʞʝʥʘ ʠ ʚ ʪʝʦʨʠʷʪʘ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʘ ʉʢʠʥʲʨ [17]. ʇʨʠ ʙʠʭʝʚʠʦʨʠʩʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʥʘ 
ʦʙʫʯʝʥʠʝ ʘʢʮʝʥʪʲʪ ʝ ʚʲʨʭʫ: ʪʦʯʥʦʪʦ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ ʠ 
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ʪʷʭʥʦʪʦ ʠʟʤʝʨʚʘʥʝ; ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʧʦʜʢʨʝʧʘ ʟʘ ʤʦʪʠʚʠʨʘʥʝ ʥʘ 
ʫʯʝʱʠʷ; ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʚʪʦʨʝʥʠʝʪʦ ʩ ʮʝʣ ʫʩʚʦʷʚʘʥʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ; 
ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʦʙʫʯʝʥʠʝʪʦ, ʘ ʥʝ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. [3]  

ɹʠʭʝʚʠʦʨʠʩʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʦʙʫʯʝʥʠʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ [2] 
ʧʨʠ: ʫʩʚʦʷʚʘʥʝ ʥʘ ʩʣʦʞʥʠ ʫʤʝʥʠʷ; ʟʘʧʦʤʥʷʥʝ ʥʘ ʬʘʢʪʠ, ʜʘʥʥʠ ʜʝʬʠʥʠʮʠʠ; 
ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠ ʫʤʝʥʠʷ, ʧʨʝʜʠ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ ʚ ʧʨʘʢʪʠʢʘʪʘ.  

ɹʠʭʝʚʠʦʨʠʟʤʲʪ ʤʥʦʛʦ ʯʝʩʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʩʪʘʨʘ ʠ ʥʝʥʫʞʥʘ ʪʝʦʨʠʷ ʟʘ 
ʫʯʝʥʝ, ʢʦʷʪʦ ʥʷʤʘ ʤʷʩʪʦ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʢʣʘʩʥʘ ʩʪʘʷ. ʇʨʦʪʠʚʥʦ ʥʘ ʚʩʝʦʙʱʦʪʦ 
ʩʭʚʘʱʘʥʝ ʩʝ ʦʢʘʟʚʘ, ʯʝ ʥʝʡʥʠʷʪ ʤʦʜʝʣ ʥʝ ʝ ʦʪʞʠʚʝʣʠʮʘ. ʅʷʢʦʠ ʛʣʝʜʥʠ ʪʦʯʢʠ 
ʩʪʦʷʪ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʥʦʚʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʥʮʝʧʮʠʠ, ʠʟʧʦʣʟʚʘʱʠ ʀʂʊ ʟʘ 
ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʦʙʫʯʝʥʠʝʪʦ. ʀʜʝʠʪʝ ʥʘ ʙʠʭʝʚʠʦʨʠʩʪʠʯʥʘʪʘ ʪʝʦʨʠʷ 
ʟʘ ʫʯʝʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʢʦʥʮʝʧʮʠʠ ʟʘ ʦʙʫʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ ʧʨʠ 
ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷ (gamification) ʩʝ ʦʪʢʨʠʚʘʪ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ 
ʙʠʭʝʚʠʦʨʠʟʤʘ:  

Å ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʷʩʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ, ʚʲʟʧʠʪʘʪʝʣʥʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʮʝʣʠ 
ʥʘ ʦʙʫʯʝʥʠʝʪʦ;  

Å ʆʩʠʛʫʨʷʚʘ ʩʝ ʧʦʩʪʦʷʥʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʟʘ ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʮʝʣʠʪʝ;  

Å ʉʲʩʪʘʚʷ ʩʝ ʧʣʘʥ ʥʘ ʫʨʦʢʘ, ʦʙʤʠʩʣʷʪ ʩʝ ʝʪʘʧʠʪʝ ʚ ʪʷʭʥʘʪʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʠ ʚʟʘʠʤʥʘ ʚʨʲʟʢʘ;  

Å ʋʩʪʘʥʦʚʷʚʘʪ ʩʝ ʤʝʭʘʥʠʟʤʠ ʟʘ ʢʦʥʩʪʘʪʠʨʘʥʝ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ 
ʚ ʨʘʟʣʠʯʥʠʪʝ ʝʪʘʧʠ ʥʘ ʫʨʦʢʘ;  

Å ʇʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʧʨʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʘ ʮʝʣ;  

Å ʇʨʠʣʘʛʘʥʝ ʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʧʦʜʢʨʝʧʘ ʯʨʝʟ ʥʘʛʨʘʜʠ, ʪʦʯʢʠ, ʟʥʘʯʢʠ ʠ ʪ.ʥ.   

ʄʥʦʛʦ ʯʝʩʪʦ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʧʦʚʝʜʝʥʯʝʩʢʠ 
ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʝʪʦ, ʟʘʱʦʪʦ ʧʨʠʣʘʛʘ ʩʠʩʪʝʤʘ ʦʪ ʩʪʠʤʫʣʠ (ʪʦʯʢʠ, ʟʥʘʯʢʠ ʠ 
ʨʘʟʣʠʯʥʠ ʚʲʟʥʘʛʨʘʞʜʝʥʠʷ), ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʠ ʧʦʣʦʞʠʪʝʣʥʘ ʧʦʜʢʨʝʧʘ, ʟʘ ʜʘ 
ʧʨʝʜʠʟʚʠʢʘ ʞʝʣʘʥʘ ʨʝʘʢʮʠʷ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʠʛʨʦʚʠʟʘʮʠʷʪʘ 
(gamification) ʨʷʟʢʦ ʢʦʥʪʨʘʩʪʠʨʘ ʩ ʦʩʪʘʥʘʣʠʪʝ ʠʜʝʠ ʥʘ ʙʠʭʝʚʠʦʨʠʟʤʘ. 
ʉʲʱʝʩʪʚʝʥʠ ʨʘʟʣʠʯʠʷ ʩʝ ʦʪʢʨʠʚʘʪ ʢʘʢʪʦ ʚʲʚ ʚʲʟʛʣʝʜʠʪʝ ʦʪʥʦʩʥʦ ʥʘʯʠʥʘ ʟʘ 
ʜʦʩʪʠʛʘʥʝ ʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʪʘʢʘ ʠ ʚ ʨʦʣʷʪʘ ʥʘ ʫʯʠʪʝʣʷ ʠ 
ʫʯʝʥʠʢʘ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʦʚʝʜʝʥʯʝʩʢʘʪʘ ʢʣʘʩʥʘ ʩʪʘʷ, ʚ ʢʦʷʪʦ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʜʦʤʠʥʠʨʘ ʠ ʟʘʧʦʟʥʘʚʘ ʦʙʫʯʘʚʘʥʠʪʝ ʩ ʜʘʥʥʠ, ʬʘʢʪʠ ʠ 
ʜʝʬʠʥʠʮʠʠ, ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʧʦʩʪʘʚʷ ʚ ʮʝʥʪʲʨʘ ʫʯʝʥʠʮʠʪʝ, ʢʦʠʪʦ 
ʨʝʰʘʚʘʪ ʧʨʦʙʣʝʤʠ ʚ ʪʚʦʨʯʝʩʢʘ ʘʪʤʦʩʬʝʨʘ. ʅʘ ʌʠʛ. 1 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʩʥʦʚʥʠʪʝ 
ʧʨʠʣʠʢʠ ʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʙʠʭʝʚʠʦʨʠʟʲʤ ʠ ʠʛʨʦʚʠʟʘʮʠʷ (gamification):  
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ʌʠʛ. 1. ʇʨʠʣʠʢʠ ʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʙʠʭʝʚʠʦʨʠʟʲʤ ʠ ʠʛʨʦʚʠʟʘʮʠʷ (gamification) 

3.2. ʃʧʜʦʡʫʡʛʡʠʳʥ ʡ ʡʜʩʧʛʡʠʙʯʡʸ  

ɺ ʙʫʢʚʘʣʝʥ ʧʨʝʚʦʜ ʦʪ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ ʜʫʤʘʪʘ Ăcognitiveñ ʢʘʪʦ ʯʘʩʪ ʥʘ ʨʝʯʪʘ ʝ 
ʧʨʠʣʘʛʘʪʝʣʥʦ ʠ ʦʟʥʘʯʘʚʘ ʧʦʟʥʘʚʘʪʝʣʝʥ. ɿʥʘʯʝʥʠʝʪʦ ʥʘ ʜʫʤʘʪʘ ʢʦʛʥʠʪʠʚʠʟʲʤ 
ʠʥʪʫʠʪʠʚʥʦ ʥʠ ʥʘʚʝʞʜʘ ʥʘ ʤʠʩʲʣʪʘ ʟʘ ʪʝʦʨʠʷ, ʩʚʲʨʟʘʥʘ ʩ ʫʤʩʪʚʝʥʠʪʝ ʧʨʦʮʝʩʠ.  

ʉʲʛʣʘʩʥʦ ʢʦʛʥʠʪʠʚʥʘʪʘ ʪʝʦʨʠʷ ʫʯʝʥʝʪʦ ʝ Ăʚʲʪʨʝʰʝʥ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʚʢʣʶʯʚʘ 
ʧʘʤʝʪ, ʤʠʩʣʝʥʝ, ʨʘʟʤʠʩʲʣ, ʘʙʩʪʨʘʢʮʠʷ, ʤʦʪʠʚʘʮʠʷ ʠ ʤʝʪʘ ʧʦʟʥʘʥʠʝñ [4]. ɽʜʠʥ ʦʪ 
ʧʦʜʜʨʲʞʥʠʮʠʪʝ ʥʘ ʪʝʟʠ ʩʭʚʘʱʘʥʠʷ ʝ ʈʦʙʲʨʪ ɻʘʥʝ, ʢʦʡʪʦ ʨʘʟʚʠʚʘ ʤʦʜʝʣ ʟʘ 
ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. ʉʧʦʨʝʜ ʥʝʛʦ Ăʧʨʦʤʝʥʠ ʚ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʭʦʨʘʪʘ ʠ 
ʚ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʠʤ ʟʘ ʢʦʥʢʨʝʪʥʦ ʧʦʚʝʜʝʥʠʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ 
ʪʝʭʥʠʷ ʦʧʠʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʠ ʩʠʪʫʘʮʠʠ. ʊʝʟʠ 
ʩʠʪʫʘʮʠʠ ʩʪʠʤʫʣʠʨʘʪ ʠʥʜʠʚʠʜʘ ʧʦ ʪʘʢʲʚ ʥʘʯʠʥ, ʯʝ ʜʘ ʜʦʥʝʩʝ ʟʘ ʧʨʦʤʷʥʘʪʘ ʚ 
ʧʦʚʝʜʝʥʠʝʪʦ. ʇʨʦʮʝʩʲʪ, ʢʦʡʪʦ ʧʨʘʚʠ ʪʘʢʘʚʘ ʧʨʦʤʷʥʘ, ʩʝ ʥʘʨʠʯʘ Ăʫʯʝʥʝñ, ʘ 
ʩʠʪʫʘʮʠʷʪʘ, ʢʦʷʪʦ ʧʦʩʪʘʚʷ ʧʨʦʮʝʩʘ ʚ ʜʝʡʩʪʚʠʝ, ʩʝ ʥʘʨʠʯʘ ʩʠʪʫʘʮʠʷ ʥʘ ʫʯʝʥʝ.ñ 
[7] ʈʦʙʲʨʪ ɻʘʥʝ ʧʨʝʜʣʘʛʘ ʤʦʜʝʣ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʩʝ 
ʧʦʜʯʠʥʷʚʘ ʥʘ ʥʷʢʦʣʢʦ ʧʨʠʥʮʠʧʘ: ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʫʯʝʥʝʪʦ; 
ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ; ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ. 
ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʫʯʝʥʝʪʦ ʪʦʡ ʥʘʨʠʯʘ ʚʲʟʤʦʞʥʦʩʪʠ (ʩʧʦʩʦʙʥʦʩʪʠ), ʢʘʪʦ 
ʢʣʘʩʠʬʠʮʠʨʘ ʥʷʢʦʣʢʦ ʚʠʜʘ: ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʫʤʝʥʠʷ; ʢʦʛʥʠʪʠʚʥʠ ʩʪʨʘʪʝʛʠʠ; 
ʚʝʨʙʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ; ʥʘʛʣʘʩʠ; ʤʦʪʦʨʥʠ ʫʤʝʥʠʷ. ɼʦʩʪʠʛʘʥʝʪʦ ʜʦ ʦʧʨʝʜʝʣʝʥ 
ʚʠʜ ʨʝʟʫʣʪʘʪ ʦʪ ʫʯʝʥʝʪʦ ʟʘʚʠʩʠ ʦʪ ʨʘʟʣʠʯʥʠ ʫʩʣʦʚʠʷ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʚʲʥʰʥʠ ʠ ʚʲʪʨʝʰʥʠ ʟʘ ʦʙʫʯʘʝʤʠʷ. ɺʲʪʨʝʰʥʠʪʝ ʫʩʣʦʚʠʷ ʩʘ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ 
ʚʲʟʤʦʞʥʦʩʪʠ, ʢʦʠʪʦ ʧʨʠʪʝʞʘʚʘ ʚʩʝʢʠ ʫʯʝʥʠʢ ʠʣʠ ʪʦʚʘ ʩʘ ʚʝʯʝ ʧʨʠʜʦʙʠʪʠʪʝ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ɺʲʥʰʥʠʪʝ ʫʩʣʦʚʠʷ ʩʝ ʥʘʣʘʛʘʪ ʠ ʫʧʨʘʚʣʷʚʘʪ ʦʪ ʫʯʠʪʝʣʷ. ʊʦʡ 
ʠʟʧʦʣʟʚʘ ʨʘʟʣʠʯʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʤʘʪʝʨʠʘʣʠ ʠ ʩʨʝʜʩʪʚʘ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʩʪʨʝʤʠ 
ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʜʘ ʩʪʠʤʫʣʠʨʘ ʚʲʪʨʝʰʥʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ 
ʟʥʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʝʬʝʢʪʠʚʥʦ ʫʯʝʥʝ, ʢʦʠʪʦ ʟʘʩʷʛʘʪ ʚʩʠʯʢʠ 
ʚʠʜʦʚʝ ʫʯʝʙʥʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʈ. ɻʘʥʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘ ʚ ʫʯʝʙʥʠ ʩʲʙʠʪʠʷ: 
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ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʚʥʠʤʘʥʠʝ; ʠʥʬʦʨʤʠʨʘʥʝ ʥʘ ʫʯʘʱʠʪʝ ʟʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ; 
ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʧʨʠʧʦʤʥʷʥʝʪʦ ʥʘ ʧʨʝʜʠʰʥʠ ʟʥʘʥʠʷ; ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʩʪʠʤʫʣʠʨʘʱʠʷ ʤʘʪʝʨʠʘʣ; ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʘʩʦʢʠ ʟʘ ʦʙʫʯʝʥʠʝ; ʧʨʝʜʠʟʚʠʢʚʘʥʝ ʥʘ 
ʜʝʡʩʪʚʠʝ; ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ; ʦʮʝʥʢʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ; 
ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʟʘʧʦʤʥʷʥʝʪʦ ʠ ʪʨʘʥʩʬʝʨʘ   

ʄʦʜʝʣʲʪ ʥʘ ʈ. ɻʘʥʝ ʧʨʝʜʧʦʣʘʛʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʜʝʡʥʦʩʪʠ, 
ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʫʯʝʙʥʠ ʨʝʟʫʣʪʘʪʠ, ʧʦʜʯʠʥʝʥʠ ʥʘ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʯʝʨʪʘʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʮʝʣʠ. ʊʦʡ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ 
ʨʘʟʚʠʚʘʥʝ ʥʘ ʤʝʪʦʜʠ ʥʘ ʦʙʫʯʝʥʠʝ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʀʂʊ. ʆʯʝʨʪʘʚʘ ʧʲʪʷ ʧʦ ʢʦʡʪʦ 
ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʝʨʠ ʤʷʩʪʦʪʦ ʠ ʨʦʣʷʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʯʝʙʥʠʷ 
ʧʨʦʮʝʩ. ɺʲʚ ʚʩʷʢʘ ʩʪʲʧʢʘ ʤʦʛʘʪ ʜʘ ʩʝ ʚʥʝʜʨʷʪ ʧʦʜʭʦʜʷʱʠ: ʘʥʠʤʘʮʠʠ, ʛʨʘʬʠʢʠ, 
ʟʚʫʢʦʚʠ ʝʬʝʢʪʠ, ʚʠʜʝʦ, ʩʠʤʫʣʘʮʠʠ, ʘʫʜʠʦ ʠ ʚʠʜʝʦ ʟʘ ʩʠʥʭʨʦʥʥʠ ʜʠʩʢʫʩʠʠ, ʯʘʪ ʠ 
ʪ.ʥ., ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʩʝ: ʩʪʠʤʫʣʠʨʘ ʚʥʠʤʘʥʠʝ ʠ ʠʥʪʝʨʝʩ, ʘʢʪʠʚʠʟʠʨʘ ʜʝʡʥʦʩʪʪʘ, 
ʧʦʩʪʠʛʥʝ ʘʥʛʘʞʠʨʘʥʦʩʪ, ʧʨʠʣʘʛʘʪ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʦʩʠʛʫʨʠ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʠ 
ʦʮʝʥʢʘ.    

ʄʦʜʝʣʲʪ ʥʘ ʈ. ɻʘʥʝ ʥʘʤʠʨʘ ʧʨʠʣʦʞʝʥʠʝ ʠ ʧʨʠ ʦʨʛʘʥʠʟʠʨʘʥʝ ʠʛʨʦʚʠʟʘʮʠʷ 
(gamification) ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʈʘʟʙʠʨʘʥʝ ʥʘ ʮʝʣʝʚʘʪʘ ʘʫʜʠʪʦʨʠʷ ʠ ʢʦʥʪʝʢʩʪʘ, 
ʦʧʨʝʜʝʣʷʥʝ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʦʧʠʪʘ, ʧʨʠʣʘʛʘʥʝ ʥʘ 
ʝʣʝʤʝʥʪʠ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷ (gamification) ʩʘ ʝʪʘʧʠ ʦʪ ʢʦʥʮʝʧʮʠʷʪʘ ʥʘ 
ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʢʦʠʪʦ ʩʘ ʧʨʷʢʦ ʦʪʨʘʞʝʥʠʝ ʥʘ 
ʠʜʝʠʪʝ ʥʘ ʈ. ɻʘʥʝ.  

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʠʟʨʘʟʥʠ ʩʨʝʜʩʪʚʘ ʦʩʠʛʫʨʷʚʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 
ʫʩʣʦʚʠʷ ʟʘ ʝʬʝʢʪʠʚʥʦ ʫʯʝʥʝ ʥʘ ʫʯʝʥʠʮʠ ʩ ʨʘʟʣʠʯʝʥ ʩʪʠʣ ʥʘ ʫʯʝʥʝ, ʯʨʝʟ ʢʦʝʪʦ 
ʧʦʜʧʦʤʘʛʘ ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʚʲʟʧʨʠʝʤʘʥʝʪʦ ʥʘ ʥʦʚʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. 
ʉʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʥʝʟʘʙʘʚʥʘ 
ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʠ ʦʮʝʥʢʘ ʥʘ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʇʦʦʱʨʷʚʘʥʝʪʦ ʥʘ 
ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʝ ʠʜʝʷ, ʢʦʷʪʦ ʰʠʨʦʢʦ ʩʝ ʣʘʥʩʠʨʘ. ʇʝʯʝʣʝʥʝʪʦ ʥʘ 
ʪʦʯʢʠ, ʟʥʘʯʢʠ ʠ ʥʘʛʨʘʜʠ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʝ ʭʘʨʘʢʪʝʨʝʥ 
ʧʨʠʡʦʤ ʟʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification). ʉʲʯʝʪʘʚʘʥʝʪʦ ʥʘ ʢʦʛʥʠʪʠʚʥʘʪʘ ʪʝʦʨʠʷ 
ʟʘ ʫʯʝʥʝʪʦ ʠ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification), ʧʦʜʧʣʘʪʝʥʘ ʩ ʧʦʜʭʦʜʷʱʠ 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʚʦʜʠ ʜʦ 
ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʦ ʦʙʫʯʝʥʠʝ.   

ʂʦʛʥʠʪʠʚʠʟʤʲʪ ʩʝ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʧʦʟʥʘʚʘʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʮʝʩʠ 
ʥʘ ʯʦʚʝʰʢʦʪʦ ʩʲʟʥʘʥʠʝ. ʀʟʫʯʘʚʘ ʚʲʧʨʦʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʧʘʤʝʪʪʘ, ʣʦʛʠʯʝʩʢʦʪʦ 
ʤʠʩʣʝʥʝ, ʚʥʠʤʘʥʠʝʪʦ, ʚʲʟʧʨʠʷʪʠʷʪʘ ʠ ʩ ʫʩʣʦʚʠʷʪʘ, ʢʦʠʪʦ ʚʣʠʷʷʪ ʚʲʨʭʫ 
ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʫʯʝʥʝʪʦ. ɼʦʩʪʠʛʘʥʝʪʦ ʜʦ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʨʝʰʘʚʘʥʝʪʦ ʥʘ 
ʧʨʦʙʣʝʤʠ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʟʘʜʲʣʙʦʯʝʥʘ ʫʤʩʪʚʝʥʘ ʜʝʡʥʦʩʪ. ʏʘʩʪ ʦʪ ʮʝʣʠʪʝ ʠ 
ʟʘʜʘʯʠʪʝ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʩʲʱʦ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʚʠʩʦʢʘ ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ 
ʫʯʝʥʠʮʠʪʝ. ʀʛʨʦʚʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʪʝʭʥʠʢʠ ʧʦʜʧʦʤʘʛʘʪ ʠ ʫʣʝʩʥʷʚʘ ʫʯʝʥʝʪʦ. ɺ 
ʢʦʛʥʠʪʠʚʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʩʝ ʩʨʝʱʘ ʤʝʪʘʬʦʨʘʪʘ Ăʯʦʚʝʰʢʠʷʪ ʫʤ ʝ ʢʦʤʧʶʪʲʨñ. 
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ʊʦʚʘ ʩʨʘʚʥʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʪʘʟʠ ʪʝʦʨʠʷ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘ ʚʲʨʭʫ ʪʦʚʘ ʢʘʢ ʩʝ 
ʧʦʣʫʯʘʚʘ, ʦʙʨʘʙʦʪʚʘ ʠ ʩʲʭʨʘʥʷʚʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʥʝ ʩʝ ʟʘʥʠʤʘʚʘ ʩ ʚʲʪʨʝʰʥʠ 
ʧʨʝʞʠʚʷʚʘʥʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʩ ʧʨʠʩʲʱʠʪʝ ʟʘ ʯʦʚʝʢʘ ʝʤʦʮʠʠ ʠ ʯʫʚʩʪʚʘ. ɺ ʪʦʟʠ 
ʘʩʧʝʢʪ ʩʝ ʦʪʢʨʠʚʘʪ ʨʘʟʣʠʯʠʷ. ʀʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʝ ʢʘʪʘʣʠʟʘʪʦʨ ʥʘ 
ʯʫʚʩʪʚʘ ʠ ʝʤʦʮʠʠ. ɺʩʝʢʠ ʝʜʠʥ ʥʝʠʥ ʝʣʝʤʝʥʪ ʜʦʢʦʩʚʘ ʠ ʧʨʦʚʦʢʠʨʘ ʧʦ ʝʜʠʥ ʠʣʠ 
ʜʨʫʛ ʥʘʯʠʥ ʯʦʚʝʰʢʘʪʘ ʜʫʰʝʚʥʦʩʪ. ʀʟʧʦʣʟʚʘ ʯʦʚʝʰʢʠʪʝ ʞʝʣʘʥʠʷ, ʤʝʯʪʠ ʠ 
ʘʤʙʠʮʠʠ, ʟʘ ʜʘ ʧʦʩʪʠʛʥʝ ʮʝʣʝʥʘʩʦʯʝʥʦ ʧʦʚʝʜʝʥʠʝ. ʅʘ ʌʠʛ. 2. ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 
ʦʩʥʦʚʥʠʪʝ ʧʨʠʣʠʢʠ ʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʢʦʛʥʠʪʠʚʥʘʪʘ ʪʝʦʨʠʷ ʟʘ ʫʯʝʥʝ ʠ 
ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification).  

ʌʠʛ. 2 ʇʨʠʣʠʢʠ ʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʢʦʛʥʠʪʠʚʥʘʪʘ ʪʝʦʨʠʷ ʟʘ ʫʯʝʥʝ ʠ ʠʛʨʦʚʠʟʘʮʠʷʪʘ 
(gamification). 

3.3. ʃʧʦʪʫʩʬʣʫʡʛʡʠʳʥ ʡ ʡʜʩʧʛʡʠʙʯʡʸ  

ɺ ʝʪʠʤʦʣʦʛʠʯʝʥ ʘʩʧʝʢʪ ʪʝʨʤʠʥʲʪ ʢʦʥʩʪʨʫʢʪʠʚʠʟʲʤ ʠʤʘ ʣʘʪʠʥʩʢʠ ʧʨʦʠʟʭʦʜ. 
ʇʨʦʠʟʣʠʟʘ ʦʪ ʜʫʤʘʪʘ ñconstructò, ʢʦʷʪʦ ʝ ʤʠʥʘʣʦ ʧʨʠʯʘʩʪʠʝ ʥʘ ʛʣʘʛʦʣʘ  
Ăconstruereñ, ʢʦʡʪʦ ʩʝ ʦʙʨʘʟʫʚʘ ʯʨʝʟ ʢʦʥʩʪʨʫʢʮʠʷʪʘ: Ăconñ (ʩ, ʟʘʝʜʥʦ) + Ăstruereò 
(ʠʟʛʨʘʞʜʘʤ, ʩʪʨʦʷ). ɺ ʘʥʛʣʠʡʩʢʠʷ ʝʟʠʢ ñconstructò ʩʝ ʠʟʧʦʣʟʚʘ ʩʲʩ ʟʥʘʯʝʥʠʝʪʦ: 
ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʥʝʱʦ ʠʣʠ ʜʘ ʩʝ ʩʲʙʝʨʘʪ ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ, ʟʘ ʜʘ ʩʝ ʦʙʨʘʟʫʚʘ ʥʝʱʦ 
ʥʦʚʦ. ʊʦʚʘ ʪʲʣʢʫʚʘʥʝ ʥʘ ʩʤʠʩʲʣʘ ʥʘ ʜʫʤʘʪʘ ʦʪʨʘʟʷʚʘ ʝʜʥʦʟʥʘʯʥʦ ʚʲʟʛʣʝʜʠʪʝ 
ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʢʘʪʘ ʪʝʦʨʠʷ ʟʘ ʫʯʝʥʝ, ʩʧʦʨʝʜ ʢʦʠʪʦ Ăʥʦʚʠ ʟʥʘʥʠʷ ʩʝ ʠʟʛʨʘʞʜʘʪ 
ʚʲʨʭʫ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʝʜʠʰʥʠ ʟʥʘʥʠʷñ [12].   

ʂʦʥʩʪʨʫʢʪʠʚʠʩʪʢʠʪʝ ʚʲʟʛʣʝʜʠ ʟʘ ʟʥʘʥʠʝʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʥʘʯʠʥʘ ʟʘ 
ʬʦʨʤʠʨʘʥʝ ʠ ʜʦʩʪʠʛʘʥʝ ʜʦ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ʊʝ ʩʝ ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ 
ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʜʘʚʘʪ ʠʜʝʠ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝ ʦʙʲʨʥʘʪʦ 
ʢʲʤ ʦʙʫʯʘʚʘʥʠʪʝ, ʢʲʤ ʨʘʟʚʠʚʘʥʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʫʥʠʢʘʣʥʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʪʝʦʨʠʷ ʟʥʘʥʠʷʪʘ ʥʝ ʩʝ 
ʧʦʣʫʯʘʚʘʪ ʥʘʛʦʪʦʚʦ, ʪʝ ʥʝ ʩʘ ʛʦʪʦʚ Ăʧʨʦʜʫʢʪñ, ʢʦʡʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʝʤʝ, 
ʟʘʧʦʤʥʠ (ʥʘʠʟʫʩʪʠ) ʠ ʚʲʟʧʨʦʠʟʚʝʜʝ. ɿʥʘʥʠʝʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʧʨʦʮʝʩ, ʚ ʢʦʡʪʦ 
ʫʯʝʥʠʮʠʪʝ ʠʟʧʲʣʥʷʚʘʪ ʛʣʘʚʥʘ ʨʦʣʷ. ʆʪ ʧʘʩʠʚʥʠ ʫʯʘʩʪʥʠʮʠ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚ 
ʘʢʪʠʚʥʠ ʜʝʡʩʪʚʘʱʠ ʣʠʮʘ, ʚ ʦʪʢʨʠʚʘʪʝʣʠ ʥʘ ʥʦʚʠ ʠʜʝʠ. ʊʝ ʠʟʧʦʣʟʚʘʪ ʥʘʪʨʫʧʘʥʠʪʝ 
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ʟʥʘʥʠʷ ʠ ʦʧʠʪ, ʟʘ ʜʘ ʩʲʟʜʘʚʘʪ, ʧʨʦʚʝʨʷʪ ʠ ʦʪʭʚʲʨʣʷʪ ʭʠʧʦʪʝʟʠ. ʀʟʚʲʨʰʚʘʪ 
ʝʢʩʧʝʨʠʤʝʥʪʠ ʠ ʨʝʰʘʚʘʪ ʨʝʘʣʥʠ ʧʨʦʙʣʝʤʠ, ʫʯʘʪ ʩʝ ʦʪ ʫʩʧʝʭʠʪʝ ʠ ʛʨʝʰʢʠʪʝ. 
ɺʩʷʢʦ ʜʦʩʪʠʛʥʘʪʦ ʟʥʘʥʠʝ ʝ ʧʨʝʞʠʚʷʚʘʥʝ, ʢʦʝʪʦ ʦʩʪʘʚʘ ʪʨʘʡʥʠ ʩʣʝʜʠ ʚ 
ʩʲʟʥʘʥʠʝʪʦ ʠ ʩʪʘʚʘ ʯʘʩʪ ʦʪ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʦʟʥʘʥʠʝʪʦ. ʋʯʝʥʠʮʠʪʝ ʩʠ 
ʩʲʪʨʫʜʥʠʯʘʪ ʧʦʤʝʞʜʫ ʩʠ, ʩʧʦʜʝʣʷʪ ʩʚʦʷ ʦʧʠʪ ʠ ʜʦʩʪʠʞʝʥʠʷ. ɺʩʠʯʢʦ ʪʦʚʘ ʥʝ 
ʦʟʥʘʯʘʚʘ, ʯʝ ʨʦʣʷʪʘ ʥʘ ʫʯʠʪʝʣʷ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʩʝ ʦʪʭʚʲʨʣʷ ʠʣʠ ʧʨʝʥʝʙʨʝʛʚʘ 
ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʪʝ. ʅʘʧʨʦʪʠʚ, ʪʦʡ ʟʘʝʤʘ ʩʚʦʝʪʦ ʟʥʘʯʠʤʦ ʤʷʩʪʦ, ʥʦ ʩʝ ʠʟʤʝʥʷʪ 
ʥʷʢʦʠ ʦʪ ʬʫʥʢʮʠʠʪʝ ʤʫ.   

Ăʂʦʥʩʪʨʫʢʪʠʚʠʩʪʢʠʪʝ ʢʣʘʩʥʠ ʩʪʘʠ ʩʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʪʘʢʘ, ʯʝ ʫʯʘʱʠʪʝ ʩʝ ʜʘ 
ʙʲʜʘʪ ʧʦʪʦʧʝʥʠ ʚ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʚ ʢʦʠʪʦ ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩʲʩ 
ʩʲʜʲʨʞʘʪʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʠ ʜʝʡʩʪʚʠʝ, ʚʲʦʙʨʘʞʝʥʠʝ, ʪʚʦʨʯʝʩʪʚʦ, 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʩʲʩʪʘʚʷʥʝ ʥʘ ʭʠʧʦʪʝʟʠ ʠ ʩʦʙʩʪʚʝʥʦ ʤʥʝʥʠʝ.ñ [9]  

ɺ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʢʠʪʝ ʫʯʝʙʥʠ ʩʨʝʜʠ ʫʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ: Ăʜʘ ʠʟʩʣʝʜʚʘʪ; ʜʘ 
ʬʦʨʤʫʣʠʨʘʪ ʪʦʚʘ, ʢʦʝʪʦ ʟʥʘʷʪ ʠ ʩʘ ʥʘʫʯʠʣʠ; ʜʘ ʨʘʟʩʲʞʜʘʚʘʪ (ʜʘ ʩʲʟʜʘʚʘʪ 
ʭʠʧʦʪʝʟʠ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ); ʜʘ ʢʦʥʩʪʨʫʠʨʘʪ ʠ ʧʨʠʣʘʛʘʪ ʩʚʦʠʪʝ ʪʝʦʨʠʠ ʠ ʤʦʜʝʣʠ; 
ʜʘ ʘʥʘʣʠʟʠʨʘʪ ʪʦʚʘ, ʢʦʝʪʦ ʩʘ ʥʘʧʨʘʚʠʣʠéñ [10].    

ʂʦʥʩʪʨʫʢʪʠʚʠʩʪʢʠʪʝ ʠʜʝʠ ʟʘ ʫʯʝʥʝ ʥʘʤʠʨʘʪ ʧʨʷʢʦ ʦʪʨʘʞʝʥʠʝ ʚ 
ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification). ɼʦʨʠ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʩʝ ʢʚʘʣʠʬʠʮʠʨʘ 
ʦʪ ʥʷʢʦʠ ʫʯʝʥʠ ʢʘʪʦ Ăʢʦʥʩʪʨʫʢʪʠʚʠʩʪʢʠ ʧʦʜʭʦʜñ [11]. ʀ ʜʚʝʪʝ ʢʦʥʮʝʧʮʠʠ ʩʘ 
ʥʘʩʦʯʝʥʠ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʯʝʙʥʘ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʫʯʝʥʠʮʠʪʝ ʩʝ ʫʯʘʪ ʯʨʝʟ 
ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʉʲʛʣʘʩʥʦ ʪʝʭʥʠʪʝ ʚʲʟʛʣʝʜʠ ʟʥʘʥʠʝʪʦ ʥʝ ʩʝ 
ʧʨʝʧʦʜʘʚʘ, ʘ ʩʝ ʠʟʛʨʘʞʜʘ. ʋʯʝʥʠʮʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʮʝʥʪʲʨʘ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, 
ʘ ʫʯʠʪʝʣʷʪ ʝ ʬʘʩʠʣʘʪʦʨ. ʉʲʛʣʘʩʥʦ ʢʦʥʩʪʨʫʢʪʠʚʠʩʢʠʪʝ ʚʲʟʛʣʝʜʠ ʫʯʝʥʠʮʠʪʝ 
ʫʯʘʩʪʚʘʪ ʘʢʪʠʚʥʦ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʪʦʜʠ, 
ʪʝʭʥʠʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʠ ʘʥʛʘʞʠʨʘʥʝ. ʊʦʚʘ ʝ ʚ ʩʠʥʭʨʦʥ ʩ 
ʢʦʥʮʝʧʮʠʠʪʝ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification), ʢʦʷʪʦ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʜʠʥʘʤʠʯʥʘ, 
ʠʥʪʝʨʘʢʪʠʚʥʘ, ʮʝʣʝʥʘʩʦʯʝʥʘ ʠ ʩʲʟʜʘʚʘ ʟʘʚʣʘʜʷʚʘʱʠ, ʧʦʜʦʙʥʠ ʥʘ ʠʛʨʘ 
ʧʨʝʞʠʚʷʚʘʥʠʷ. ʈʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʜʚʝʪʝ ʠʜʝʠ ʝ ʤʥʦʛʦ ʪʲʥʢʘ, ʥʦ ʬʫʥʜʘʤʝʥʪʘʣʥʘ: 
ʥʘʯʠʥʲʪ ʧʦ ʢʦʡʪʦ ʫʯʝʥʠʮʠʪʝ ʫʯʘʪ. ʂʦʥʩʪʨʫʢʪʠʚʠʩʪʢʘʪʘ ʪʝʦʨʠʷ ʟʘʜʘʚʘ ʨʘʤʢʘʪʘ: 
ʫʯʝʥʠʮʠʪʝ Ăʠʟʛʨʘʞʜʘʪ ʣʠʯʥʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʟʘ ʩʚʝʪʘ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 
ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷñ [6], ʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ 
(gamification) ʧʨʝʜʦʩʪʘʚʷ ʭʝʪʝʨʦʛʝʥʥʘ, ʘʜʘʧʪʠʚʥʘ ʠ ʜʠʥʘʤʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʟʘ 
ʜʦʩʪʠʛʘʥʝ ʜʦ ʥʦʚʠ ʟʥʘʥʠʷ, ʪʦʝʩʪ  ʥʝ ʩʝ ʦʛʨʘʥʠʯʘʚʘ ʩ ʢʦʥʢʨʝʪʝʥ ʧʨʠʡʦʤ.  

ʀʙʣʤʷʰʞʦʡʞ  

ʆʪ ʥʘʧʨʘʚʝʥʠʷ ʘʥʘʣʠʟ ʩʝ ʚʠʞʜʘ, ʯʝ ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʠʤʘ ʤʥʦʛʦ 
ʦʙʱʠ ʯʝʨʪʠ ʩ ʙʠʭʝʚʠʦʨʠʟʤʘ, ʢʦʛʥʠʪʠʚʠʟʤʘ ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ, ʥʦ ʧʨʠʪʝʞʘʚʘ 
ʩʚʦʡ ʩʦʙʩʪʚʝʥ, ʫʥʠʢʘʣʝʥ ʠ ʥʝʧʦʚʪʦʨʠʤ ʧʦʯʝʨʢ. ʀʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʝ 
ʬʝʥʦʤʝʥ, ʢʦʡʪʦ ʚʩʝ ʦʱʝ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ ʜʦʙʨʝ ʠʟʩʣʝʜʚʘʥ ʠ ʣʠʧʩʚʘʪ ʝʤʧʠʨʠʯʥʠ 
ʜʘʥʥʠ, ʢʦʠʪʦ ʧʦ ʷʩʝʥ ʠ ʢʘʪʝʛʦʨʠʯʝʥ ʥʘʯʠʥ ʤʦʛʘʪ ʜʘ ʷ ʢʣʘʩʠʬʠʮʠʨʘʪ ʢʘʪʦ ʪʝʦʨʠʷ 
ʟʘ ʫʯʝʥʝ. ʅʝ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʙʝʟʩʧʦʨʥʠ ʠ ʝʜʥʦʟʥʘʯʥʠ ʦʪʛʦʚʦʨʠ ʥʘ ʚʲʧʨʦʩʠʪʝ: Ăʂʘʢ 
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ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʙʫʯʝʥʠʝʪʦ? ʂʦʠ ʬʘʢʪʦʨʠ ʚʣʠʷʷʪ ʚʲʨʭʫ ʫʯʝʥʝʪʦ? ʂʘʢʚʘ ʝ 
ʨʦʣʷʪʘ ʥʘ ʧʘʤʝʪʪʘ? ʂʘʢʚʘ ʝ ʨʦʣʷʪʘ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ? ʂʘʢ ʩʝ ʧʨʠʣʘʛʘʪ ʟʥʘʥʠʷʪʘ? 
ʂʘʢʚʠ ʚʠʜʦʚʝ ʦʙʫʯʝʥʠʝ ʩʝ ʦʙʷʩʥʷʚʘʪ ʥʘʡ-ʜʦʙʨʝ ʩ ʪʘʟʠ ʪʝʦʨʠʷ?ñ [16], ʢʦʠʪʦ 
ʨʘʟʛʨʘʥʠʯʘʚʘʪ ʚʩʷʢʘ ʪʝʦʨʠʷ ʥʘ ʫʯʝʥʝ ʦʪ ʜʨʫʛʠʪʝ. ʆʪʛʦʚʦʨʠʪʝ ʥʘ ʚʩʝʢʠ ʝʜʠʥ ʦʪ 
ʧʦʩʪʘʚʝʥʠʪʝ ʚʲʧʨʦʩʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠ ʥʘʩʦʯʚʘ ʢʲʤ ʩʪʨʘʪʝʛʠʠʪʝ, ʪʘʢʪʠʢʠʪʝ ʠ 
ʪʝʭʥʠʢʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʥʷʢʦʷ ʦʪ ʦʩʥʦʚʥʠʪʝ ʪʝʦʨʠʠ ʟʘ ʫʯʝʥʝ: ʙʠʭʝʚʠʦʨʠʟʲʤ, 
ʢʦʛʥʠʪʠʚʠʟʲʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʟʲʤ.   

ɺ ʤʥʦʛʦ ʦʪʥʦʰʝʥʠ ̫ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠʧʦʢʨʠʚʘʥʝ ʥʘ ʚʲʟʛʣʝʜʠʪʝ ʠ 
ʠʛʨʦʚʠʟʘʮʠʷʪʘ (gamification) ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʯʠʩʣʠ ʥʠʪʦ ʢʲʤ ʢʦʥʢʨʝʪʥʦ 
ʪʝʯʝʥʠʝ, ʥʠʪʦ ʜʘ ʩʝ ʦʯʝʨʪʘʷʪ ʠʥʜʠʚʠʜʫʘʣʥʠ ʪʝʦʨʝʪʠʯʥʠ ʩʧʝʮʠʬʠʢʠ. ʆʯʝʚʠʜʥʦ ʚ 

ʦʩʥʦʚʘʪʘ  ͛ ʣʝʞʘʪ ʠʜʝʠʪʝ ʥʘ ʪʨʠʪʝ ʫʩʪʘʥʦʚʝʥʠ ʢʦʥʮʝʧʮʠʠ ʟʘ ʫʯʝʥʝ. 

ʀʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʢʦʨʝʥʥʦ ʨʘʟʣʠʯʥʠ ʚʲʟʛʣʝʜʠ ʚʦʜʠ ʜʦ ʫʥʠʢʘʣʝʥ ʠ ʠʥʦʚʘʪʠʚʝʥ 
ʧʦʜʭʦʜ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʚʟʘʠʤʥʦ ʩʝ ʜʦʧʲʣʚʘʪ, ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʠ 
ʧʦʚʠʰʘʚʘʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ.  
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LEARNING THEORIES  AND GAMIFICATION IN EDUCATION 

Maya Stoyanova, Daniela Tuparova, Kostadin Samardzhiev 

Abstract: The reflection of core learning theories like behaviorism, cognitivism and 
constructivism in the gamification in education is on the focus of the paper. The ethimology of 
gamification and basic definitions are discussed. Comparative analysis of characteristics of 
mentioned above learning theories and gamification is done. Similar and different 
characteristics are outlined.  

Keywords: gamification in education, behaviorism, cognitivism, constructivism  

  

http://gamified.uk/gamification-framework/differences-between-gamification-and-games/
https://www.gamified.uk/even-ninja-monkeys-like-to-play/
https://www.gamified.uk/even-ninja-monkeys-like-to-play/


XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 41 

 

ʅʘʊʋʇʋʇ ʆɹ ʁɼʉʇɻʇ-ɺɹʀʁʉɹʆʇʋʇ ʇɺʌʐɾʆʁɾ ɻ ʌʐʁʄʁʒɾ  

ʄʘʨʛʘʨʠʪʘ ʉʧʠʨʦʚʘ 

ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ, ʌʄʀ, ʜʦʢʪʦʨʘʥʪ  
ʉʨʝʜʥʦ ʫʯʠʣʠʱʝ ʩ ʠʟʫʯʘʚʘʥʝ ʥʘ ʯʫʞʜʠ ʝʟʠʮʠ Ăʉʚʝʪʠ ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ ï

ɹʣʘʛʦʝʚʛʨʘʜ, e-mail: margo.teoharova@gmail.com  

ʈʝʟʶʤʝ: ʉʪʘʪʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʧʨʦʙʣʝʤʠ, ʧʦʨʦʜʝʥʠ ʦʪ ʥʝʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʤʝʞʜʫ 
ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʥʘʯʠʥʠ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʢʘʪʦ ʯʘʩʪ ʦʪ 
ʥʦʚʦʪʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦ ʦʙʱʝʩʪʚʦ. ʅʘʧʨʘʚʝʥʘ ʝ ʩʲʧʦʩʪʘʚʢʘ ʤʝʞʜʫ ʩʧʝʮʠʬʠʯʥʠ 
ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʥʷʢʦʠ 
ʦʩʥʦʚʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʧʨʠʥʮʠʧʠ, ʧʨʝʯʫʧʝʥʠ ʧʨʝʟ ʧʨʠʟʤʘʪʘ ʥʘ ʠʛʨʦʚʦ-ʙʘʟʠʨʘʥʦʪʦ 
ʦʙʫʯʝʥʠʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʪʨʘʜʠʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʠʥʪʝʨʘʢʪʠʚʥʦ ʦʙʫʯʝʥʠʝ, ʠʛʨʦʚʦ-ʙʘʟʠʨʘʥʦ 
ʦʙʫʯʝʥʠʝ  

1. ɻʳʛʞʝʞʦʡʞ  

"ʂʘʞʠ ʤʠ ʠ ʱʝ ʟʘʙʨʘʚʷ.  

ʇʦʢʘʞʠ ʤʠ ʠ ʤʦʞʝ ʙʠ ʱʝ ʟʘʧʦʤʥʷ.  

ʅʘʧʨʘʚʠ ʤʝ ʩʲʧʨʠʯʘʩʪʝʥ ʠ ʱʝ ʨʘʟʙʝʨʘ.ñ  

(ʢʠʪʘʡʩʢʘ ʧʦʛʦʚʦʨʢʘ)  

 

ɹʲʨʟʦ ʨʘʟʚʠʚʘʱʦʪʦ ʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ ʧʦʩʪʘʚʷ ʨʝʜʠʮʘ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ. ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʘʣʪʝʨʥʘʪʠʚʥʠ ʠ ʥʝʩʪʘʥʜʘʨʪʥʠ ʥʘʯʠʥʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʨʫʪʠʥʥʠ ʧʨʦʙʣʝʤʠ ʠ 
ʟʘʜʘʯʠ. ʆʪ ʜʨʫʛʘ - ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ, ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ, ʦʥʣʘʡʥ 
ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʦʪʥʝʤʘʪ ʤʥʦʛʦ ʚʨʝʤʝ ʠ ʘʥʛʘʞʠʨʘʪ ʩʝʨʠʦʟʥʦ ʚʥʠʤʘʥʠʝʪʦ ʥʘ 
ʧʦʜʨʘʩʪʚʘʱʠʪʝ. Ăʉʲʱʝʩʪʚʫʚʘʱʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ, ʩ ʥʝʡʥʠʪʝ 
ʪʨʘʜʠʮʠʦʥʥʠ ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ, ʪʨʫʜʥʦ ʫʩʧʷʚʘ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʦ 
ʨʘʩʪʷʱʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʪ ʰʠʨʦʢʦ ʜʦʩʪʲʧʥʦ, ʘʜʘʧʪʠʨʘʥʦ ʢʲʤ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ 
ʧʦʪʨʝʙʥʦʩʪʠ, ʧʨʦʜʲʣʞʘʚʘʱʦ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʝʬʝʢʪʠʚʥʦ ʦʙʫʯʝʥʠʝ.ñ [2] ɿʘʪʦʚʘ 
ʫʩʠʣʠʷʪʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷ ʠ ʥʘʚʠʮʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʪʝʭʥʦʣʦʛʠʠʪʝ ʩ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʮʝʣ. ɺ ʪʘʟʠ ʚʨʲʟʢʘ ʪʘʢʘ ʥʘʨʝʯʝʥʦʪʦ ʠʛʨʦʚʦ-
ʙʘʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ (Ăgame-based learningñ) ʜʘʚʘ ʩʝʨʠʦʟʥʘ ʟʘʷʚʢʘ ʟʘ ʫʩʧʝʭ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. 



42 XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 

 

2. ʊʳʲʦʧʪʫ ʦʙ ʨʩʧʚʤʞʥʙ  

ʍʦʨʘʪʘ ʩʘ ʩʧʦʩʦʙʥʠ ʜʘ ʨʘʟʜʝʣʷʪ ʚʥʠʤʘʥʠʝʪʦ ʩʠ ʤʝʞʜʫ ʥʷʢʦʣʢʦ ʥʝʱʘ 
ʝʜʥʦʚʨʝʤʝʥʥʦ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʫʯʝʥʠʮʠ ʥʝ ʧʦʟʥʘʚʘʪ ʩʚʷʪ ʙʝʟ ʩʤʘʨʪʬʦʥʠ, 
ʠʥʪʝʨʥʝʪ ʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ. ʉʧʦʜʝʣʷʪ, ʯʝ ʯʝʩʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʯʘʩ ʚ ʫʯʠʣʠʱʝ 
ʚʥʠʤʘʥʠʝʪʦ ʠʤ ʩʝ ʨʘʟʜʚʦʷʚʘ ʤʝʞʜʫ ʪʦʚʘ, ʢʦʝʪʦ ʛʦʚʦʨʠ ʫʯʠʪʝʣʷ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, 
ʠ ʩʤʘʨʪʬʦʥʘ ʦʪ ʜʨʫʛʘ - ʟʘ ʜʘ ʧʠʰʘʪ ʩʲʦʙʱʝʥʠʷ ʠʣʠ ʜʘ ʠʛʨʘʷʪ. ʋʯʠʪʝʣʷʪ ʩʝ 
ʦʢʘʟʚʘ ʚ ʧʦ-ʥʝʠʟʛʦʜʥʘ ʧʦʟʠʮʠʷ ʦʪ ʚʩʷʢʦʛʘ. Ăɹʦʨʙʘʪʘñ ʟʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʫʯʝʥʠʢʘ 
ʝ ʪʨʫʜʥʘ ʠ ʥʝʧʨʝʢʲʩʥʘʪʘ. ʇʦ-ʣʦʰʦ - ʥʝ ʚʠʥʘʛʠ ʝ ʫʩʧʝʰʥʘ. ʊʦʚʘ ʝ ʩʝʨʠʦʟʝʥ 
ʧʨʦʙʣʝʤ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʟʘ ʝʜʥʦ ʧʦʢʦʣʝʥʠʝ, 
ʠʟʨʘʩʥʘʣʦ ʩ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ, ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʦʙʫʯʝʥʠʝ ʩʝ ʦʢʘʟʚʘʪ 
ʚʝʯʝ ʥʝʜʦʩʪʘʪʲʯʥʠ, ʟʘ ʜʘ ʚʲʟʙʫʜʷʪ ʠ ʟʘʜʲʨʞʘʪ ʠʥʪʝʨʝʩʘ ʤʫ. ʀ ʪʫʢ ʠʜʚʘ ʤʷʩʪʦʪʦ 
ʥʘ ʠʛʨʦʚʦ-ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʀʟʧʦʣʟʚʘʥʘ ʟʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʜʦʙʨʝ 
ʩʪʨʫʢʪʫʨʠʨʘʥʘʪʘ ʠʛʨʘ ʥʝ ʩʘʤʦ ʤʦʞʝ ʜʘ ʟʘʜʲʨʞʠ ʚʥʠʤʘʥʠʝʪʦ, ʥʦ ʱʝ ʫʚʣʝʯʝ 
ʝʤʦʮʠʦʥʘʣʥʦ ʫʯʘʩʪʥʠʢʘ ʠ ʱʝ ʛʦ ʥʘʢʘʨʘ ʜʘ ʧʦʚʪʘʨʷ ʝʜʥʦ ʠ ʩʲʱʦ ʥʠʚʦ ʜʦ 
ʧʦʩʪʠʛʘʥʝ ʥʘ ʫʩʧʝʰʝʥ ʨʝʟʫʣʪʘʪ. ʅʝʱʦ ʧʦʚʝʯʝ ï ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʫʯʝʥʝ ʧʦ 
ʚʩʷʢʦ ʚʨʝʤʝ ʠ ʥʘ ʚʩʷʢʦ ʤʷʩʪʦ. 

3. ʋʩʙʝʡʯʡʧʦʦʧ ʪʩʞʲʬ ʡʦʫʞʩʙʣʫʡʛʦʧ ʧʚʬʰʞʦʡʞ  

ʊʨʘʜʠʮʠʦʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʟʘ 
ʫʩʧʝʰʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʠʟʧʠʪʘ. ʀʥʪʝʨʘʢʪʠʚʥʠʷʪ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʤʦʜʝʣ ʩʝ 
ʩʪʨʝʤʠ ʦʙʫʯʘʝʤʠʷʪ ʜʘ ʦʩʲʟʥʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʝʪʦ. 

ʄʦʪʠʚʘʮʠʷʪʘ ʝ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʟʥʘʯʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. 
ʉʲʚʨʝʤʝʥʥʦʪʦ ʜʠʛʠʪʘʣʥʦ ʧʦʢʦʣʝʥʠʝ ʝ ʦʪʝʛʯʝʥʦ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ, ʙʘʟʠʨʘʥʠ ʥʘ 
ʣʝʢʮʠʦʥʝʥ ʧʦʜʭʦʜ ʥʘʯʠʥʠ ʥʘ ʦʙʫʯʝʥʠʝ, ʥʦ ʩʝ ʯʫʚʩʪʚʘ ʢʦʤʬʦʨʪʥʦ ʚ ʟʦʥʘʪʘ ʥʘ 
ʚʠʜʝʦʠʛʨʠʪʝ ʠ ʦʙʫʯʝʥʠʝʪʦ ʯʨʝʟ ʪʷʭ. ʂʦʛʘʪʦ ʫʯʝʥʝʪʦ ʝ ʩʢʫʯʥʦ, ʦʙʫʯʘʝʤʠʷʪ ʥʝ ʩʝ 
ʯʫʚʩʪʚʘ ʫʚʣʝʯʝʥ ʠ ʤʦʪʠʚʠʨʘʥ ʠ ʥʝ ʫʯʠ ʠʩʪʠʥʩʢʠ. ʋʯʝʥʝʪʦ ʥʝ ʦʟʥʘʯʘʚʘ ʤʝʭʘʥʠʯʥʦ 
ʟʘʧʘʤʝʪʷʚʘʥʝ ï ʪʦ ʦʟʥʘʯʘʚʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʠ ʤʠʩʣʦʚʥʠ ʧʨʦʮʝʩʠ, 
ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʦʜʦʙʘʚʘʱʘ ʨʝʘʢʮʠʷ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʚ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ. [5] 
ɼʦʙʨʘʪʘ ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ ʝ ʟʘʙʘʚʥʘ ʩ ʚʛʨʘʜʝʥʠʷ ʩʠ ʧʨʦʮʝʩ ʥʘ ʦʙʫʯʝʥʠʝ. ɿʘ ʜʘ 
ʥʘʧʨʝʜʚʘ ʚ ʝʜʥʘ ʠʛʨʘ, ʩʲʟʥʘʥʠʝʪʦ ʥʘ ʫʯʘʩʪʥʠʢʘ ʧʨʝʞʠʚʷʚʘ ʫʜʦʚʦʣʩʪʚʠʝʪʦ ʦʪ 
ʩʭʚʘʱʘʥʝʪʦ ʥʘ ʠʜʝʷʪʘ (ʨʘʟʙʠʨʘʥʝʪʦ) ʥʘ ʮʷʣʘ ʝʜʥʘ ʥʦʚʘ ʩʠʩʪʝʤʘ. ʊʦʚʘ ʝ ʚʷʨʥʦ, 
ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʠʛʨʘʪʘ ʝ ʟʘ ʟʘʙʘʚʣʝʥʠʝ ʠʣʠ ʩʝʨʠʦʟʥʘ. ɸʢʦ ʙʲʜʘʪ ʚʧʨʝʛʥʘʪʠ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʠʛʨʘ ʩ ʧʦʜʭʦʜʷʱ ʜʠʟʘʡʥ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʫʯʝʙʥʠ 
ʮʝʣʠ, ʨʝʟʫʣʪʘʪʲʪ ʝ ʨʘʙʦʪʥʘ ʩʠʣʘ ʦʪ ʚʠʩʦʢʦ ʤʦʪʠʚʠʨʘʥʠ ʦʙʫʯʘʝʤʠ, ʢʦʠʪʦ ʩʘ 
ʩʝʨʠʦʟʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʠ ʫʧʨʘʞʥʷʚʘʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʫʤʝʥʠʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʢʦʥʢʨʝʪʥʠ ʧʨʦʙʣʝʤʠ. 

ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʤʦʜʝʣ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʠ ʨʝʰʘʚʘʥʝʪʦ 
ʥʘ ʧʨʦʙʣʝʤʠ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʠ ʦʪʥʦʩʠʪʝʣʥʦ ʩʪʘʪʠʯʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʨʝʜʘ, ʪʦʝʩʪ ʦʯʘʢʚʘ ʩʝ ʧʨʠʣʘʛʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ 
ʩʧʝʮʠʬʠʯʥʠ ʩʣʫʯʘʠ ʠ ʩʠʪʫʘʮʠʠ. ʀʥʦʚʘʪʠʚʥʠʷʪ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʤʦʜʝʣ ʩʝ ʩʪʨʝʤʠ 
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ʢʲʤ ʧʦʜʛʦʪʚʷʥʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʟʘ ʩʧʨʘʚʷʥʝ ʚ ʜʠʥʘʤʠʯʥʘ ʠ ʧʨʦʤʝʥʷʱʘ ʩʝ 
ʦʙʢʨʲʞʘʚʘʱʘ ʩʨʝʜʘ. 

ɺ ʧʦʜʭʦʜʷʱʦ ʨʘʟʨʘʙʦʪʝʥʘ ʠʛʨʦʚʘ ʩʨʝʜʘ ʦʙʫʯʘʝʤʠʷʪ ʨʘʙʦʪʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 
ʮʝʣ, ʠʟʙʠʨʘʡʢʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʠ ʜʝʡʩʪʚʠʷ ʠ ʧʦʥʘʩʷʡʢʠ 
ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʪʝʟʠ ʜʝʡʩʪʚʠʷ. ʇʨʘʚʠ ʛʨʝʰʢʠ ʚ ʦʙʝʟʦʧʘʩʝʥʘ ʩʨʝʜʘ ʠ ʜʦʢʘʪʦ 
ʝʢʩʧʝʨʠʤʝʥʪʠʨʘ, ʘʢʪʠʚʥʦ ʫʯʠ ʠ ʫʧʨʘʞʥʷʚʘ ʥʘʡ-ʧʨʘʚʠʣʥʠʪʝ ʥʘʯʠʥʠ ʟʘ ʨʘʙʦʪʘ ʚ 
ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ. ʊʦʯʥʦ ʦʙʨʘʪʥʦʪʦ, ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʧʘʩʠʚʥʦ ʫʯʝʥʝ ʪʨʝʥʠʨʘ 
ʟʘʧʦʤʥʷʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʜʝʡʩʪʚʠʷ ʠ ʦʮʝʥʷʚʘ ʚ ʢʘʢʚʘ 
ʩʪʝʧʝʥ ʪʦʚʘ ʝ ʧʦʩʪʠʛʥʘʪʦ. ɼʦʨʠ ʢʦʛʘʪʦ ʦʮʝʥʢʘʪʘ ʝ ʦʪʣʠʯʥʘ, ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ 
ʦʙʫʯʘʝʤʠʷ ʚ ʨʝʘʣʥʘ ʩʠʪʫʘʮʠʷ ʦʩʪʘʚʘ ʥʝʠʟʧʨʦʙʚʘʥʦ.  

ʊʨʘʜʠʮʠʦʥʥʠʷʪ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʤʦʜʝʣ ʟʘʣʘʛʘ ʦʩʥʦʚʥʦ ʥʘ ʦʪʥʦʰʝʥʠʷʪʘ 
Ăʫʯʠʪʝʣ - ʫʯʝʥʠʢñ, ʠʥʪʝʨʘʢʪʠʚʥʠʷʪ ʤʝʪʦʜ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ 
Ăʫʯʝʥʠʢ - ʫʯʝʥʠʢñ ʠ ʨʘʙʦʪʘ ʚ ʝʢʠʧ.  

ʆʮʝʥʢʘʪʘ ʥʘ ʟʥʘʥʠʷʪʘ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʠʷ ʤʦʜʝʣ ʩʝ ʧʨʘʚʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʦʪ 
ʫʯʠʪʝʣʷ, ʢʦʡʪʦ ʦʧʦʚʝʩʪʷʚʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʧʠʪʚʘʥʝʪʦ ʠ ʦʙʷʩʥʷʚʘ ʜʦʧʫʩʥʘʪʠʪʝ 
ʛʨʝʰʢʠ, ʢʘʪʦ ʩʘʤ ʧʨʝʮʝʥʷʚʘ ʢʘʢʚʠ ʤʝʨʢʠ ʜʘ ʧʨʝʜʧʨʠʝʤʝ ʟʘ ʢʦʤʧʝʥʩʠʨʘʥʝ ʥʘ 
ʧʨʦʧʫʩʢʠʪʝ. ʀʥʪʝʨʘʢʪʠʚʥʠʷʪ ʤʦʜʝʣ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ ʩʲʚʤʝʩʪʥʘʪʘ ʦʮʝʥʢʘ ʠ 
ʩʘʤʦʦʮʝʥʢʘʪʘ, ʢʘʪʦ ʢʘʢʪʦ ʫʯʠʪʝʣʷʪ, ʪʘʢʘ ʠ ʫʯʝʥʠʮʠʪʝ ʫʯʘʩʪʚʘʪ ʚ ʦʙʩʲʞʜʘʥʝʪʦ ʥʘ 
ʛʨʝʰʢʠʪʝ ʠ ʧʨʦʧʫʩʢʠʪʝ. ʊʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʦʙʫʯʝʥʠʝ ʥʝ ʜʘʚʘʪ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʥʜʠʚʠʜʫʘʣʥʠ ʤʥʦʛʦʢʨʘʪʥʠ ʧʦʚʪʦʨʝʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʜʝʡʩʪʚʠʷ 
(ʚ ʥʘʡ-ʦʧʪʠʤʘʣʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ) ʚ ʨʝʘʣʠʩʪʠʯʥʘ ʩʨʝʜʘ, ʜʦʢʘʪʦ ʪʝ ʙʲʜʘʪ 
ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʠ ʜʦʚʝʜʘʪ ʜʦ ʞʝʣʘʥʠʷ ʨʝʟʫʣʪʘʪ. ʆʩʚʝʥ ʪʦʚʘ ʧʨʠ ʠʛʨʦʚʦ 
ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚʩʝʢʠ ʦʧʠʪ ʙʠʚʘ ʦʮʝʥʷʚʘʥ ʠ ʫʯʝʥʠʢʲʪ ʚʝʜʥʘʛʘ ʚʠʞʜʘ 
ʨʝʟʫʣʪʘʪʘ ʦʪ ʩʚʦʠʪʝ ʜʝʡʩʪʚʠʷ, ʢʦʝʪʦ ʛʦ ʤʦʪʠʚʠʨʘ ʜʘ ʦʧʠʪʚʘ ʦʪʥʦʚʦ ʠ ʦʪʥʦʚʦ, 
ʜʦʢʘʪʦ ʧʦʩʪʠʛʥʝ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʚʠʩʦʢ ʨʝʟʫʣʪʘʪ, ʢʘʪʦ ʩʝ ʩʘʤʦʢʦʨʠʛʠʨʘ. ɺ ʧʨʦʮʝʩʘ 
ʥʘ ʩʘʤʦʦʮʝʥʢʘ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ ʠ ʚʲʧʨʦʩʠ, ʢʦʠʪʦ ʧʦʩʣʝ ʛʨʫʧʦʚʦ ʜʘ ʙʲʜʘʪ 
ʦʙʩʲʜʝʥʠ. ʀʛʨʦʚʦ-ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʠ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ, 
ʢʘʪʦ ʫʯʘʩʪʥʠʮʠʪʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʩʧʝʮʠʬʠʯʥʠ ʨʦʣʠ ʚ ʠʛʨʘʪʘ. ʊʦʚʘ ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʜʘ ʚʠʜʷʪ ʩʦʙʩʪʚʝʥʠʪʝ ʩʠ ʛʨʝʰʢʠ, ʘ ʦʪ 
ʜʨʫʛʘ - ʜʘ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʛʨʝʰʢʠʪʝ ʥʘ ʦʩʪʘʥʘʣʠʪʝ. ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʪʦʚʘ ʩʲʚʩʝʤ 
ʝʩʪʝʩʪʚʝʥʦ ʧʦʜʪʠʢʚʘ ʢʲʤ ʜʠʩʢʫʩʠʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʨʘʙʦʪʘʪʘ ʥʘ ʝʢʠʧʘ, ʘ ʢʦʛʘʪʦ 
ʚ ʠʛʨʘʪʘ ʩʝ ʦʙʱʫʚʘ ʥʘ ʯʫʞʜ ʝʟʠʢ, ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʝ ʨʘʟʚʠʚʘʪ ʝʟʠʢʦʚʠ ʫʤʝʥʠʷ.  

4. ʉʞʙʤʡʠʙʯʡʸ ʦʙ ʧʪʦʧʛʦʡ ʝʡʝʙʣʫʡʰʞʪʣʡ ʨʩʡʦʯʡʨʡ ʰʩʞʠ ʡʜʩʧʛʧ-
ʚʙʠʡʩʙʦʧʫʧ ʧʚʬʰʞʦʡʞ 

4.1. ʁʦʝʡʛʡʝʬʙʤʡʠʙʯʡʸ ʦʙ ʧʚʬʰʞʦʡʞʫʧ  

Ăɺ ʨʘʟʣʠʯʥʠʪʝ ʘʢʪʦʚʝ ʥʘ ʦʙʫʯʝʥʠʝ ʥʝ ʝ ʝʜʥʘʢʚʦ ʝʬʝʢʪʠʚʥʘ ʫʯʝʙʥʘʪʘ 
ʜʝʡʥʦʩʪ, ʠʟʚʲʨʰʚʘʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʦʪ ʮʝʣʠʷ ʢʣʘʩ, ʠ ʫʯʝʙʥʘʪʘ ʜʝʡʥʦʩʪ, 
ʠʟʚʲʨʰʚʘʥʘ ʦʪ ʫʯʝʥʠʮʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʢʦʛʘʪʦ ʩʘ ʦʙʦʩʦʙʝʥʠ ʥʘ ʤʘʣʢʠ 
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ʛʨʫʧʠ ʦʪ ʧʦ ʥʷʢʦʣʢʦ ʫʯʝʥʠʢʘ.ñ [1] ɺʲʧʨʦʩʲʪ ʟʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʠ 
ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʝ ʨʘʟʛʣʝʞʜʘʥ ʰʠʨʦʢʦ, ʥʦ ʚʛʨʘʞʜʘʥʝʪʦ ʤʫ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʚʩʝ ʦʱʝ ʥʝ ʝ ʧʲʣʥʦʮʝʥʥʦ ʧʦʨʘʜʠ ʛʦʣʝʤʠʷ ʙʨʦʡ 
ʫʯʝʥʠʮʠ ʚ ʢʣʘʩ, ʫʯʝʙʥʠʮʠʪʝ, ʢʦʠʪʦ ʥʝ ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʩ ʥʫʞʜʠʪʝ ʥʘ 
ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷʪʘ, ʢʣʘʩʥʦ-ʫʨʦʯʥʘʪʘ ʩʠʩʪʝʤʘ. ʋʯʝʥʝʪʦ ʝ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʩʝ 
ʩʣʫʯʚʘ ʥʘ Ăʤʘʣʢʠ ʧʦʨʮʠʠñ ʠ ʚʩʝʢʠ ʦʙʫʯʘʝʤ ʨʘʙʦʪʠ ʩ ʨʘʟʣʠʯʥʦ ʪʝʤʧʦ. ʇʘʩʠʚʥʠʪʝ 
ʦʙʫʯʠʪʝʣʥʠ ʧʨʦʛʨʘʤʠ ʦʯʘʢʚʘʪ ʮʝʣʠʷ ʢʣʘʩ ʫʯʝʥʠʮʠ ʜʘ ʦʚʣʘʜʷʚʘ ʫʯʝʙʥʠʷ 
ʤʘʪʝʨʠʘʣ ʩ ʝʜʥʘʢʚʦ ʪʝʤʧʦ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʯʝʩʪʦ ʠʤʘ ʫʯʝʥʠʮʠ, ʢʦʠʪʦ 
ʠʟʦʩʪʘʚʘʪ ʠ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʢʫʯʘʷʪ ʧʦʥʝʞʝ ʥʘʧʨʝʜʚʘʪ ʙʲʨʟʦ ʠ ʩʝ ʥʘʣʘʛʘ ʜʘ 
Ăʠʟʯʘʢʚʘʪñ ʦʩʪʘʥʘʣʠʪʝ. ʌʦʢʫʩʲʪ ʝ ʚ ʪʝʦʨʝʪʠʯʥʦʪʦ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ ʠ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʥʘʫʯʝʥʦʪʦ ʩʘ ʦʛʨʘʥʠʯʝʥʠ. 
ʆʙʨʘʪʥʦ, ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʠʨʘʥʘʪʘ ʦʙʫʯʠʪʝʣʥʘ ʠʛʨʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʚʩʝʢʠ 
ʫʯʝʥʠʢ ʜʘ ʦʚʣʘʜʷʚʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʲʩ ʩʦʙʩʪʚʝʥʦ ʪʝʤʧʦ ʠ ʜʘ ʤʦʞʝ ʜʘ ʧʨʝʤʠʥʝ 
ʢʲʤ ʩʣʝʜʚʘʱʠʷ ʝʪʘʧ, ʩʘʤʦ ʘʢʦ ʝ ʧʨʝʤʠʥʘʣ ʫʩʧʝʰʥʦ ʧʨʝʜʠʰʥʦʪʦ ʥʠʚʦ.  

4.2. ʈʩʡʦʯʡʨ ʠʙ ʪʡʪʫʞʥʦʧʪʫ ʛ ʧʚʬʰʞʦʡʞʫʧ  

Ăʇʦʜ ʩʠʩʪʝʤʥʦʩʪ ʩʝ ʨʘʟʙʠʨʘ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ, ʫʤʝʥʠʷʪʘ ʠ ʥʘʚʠʮʠʪʝ 
ʚ ʦʧʨʝʜʝʣʝʥʘ ʣʦʛʠʯʝʩʢʘ ʚʨʲʟʢʘ, ʚ ʢʦʷʪʦ ʚʦʜʝʱʦ ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʩʲʱʝʩʪʚʝʥʠʪʝ 
ʧʨʠʟʥʘʮʠ ʥʘ ʧʨʝʜʤʝʪʠʪʝ ʠ ʷʚʣʝʥʠʷʪʘ, ʠ ʪʷʭʥʘʪʘ ʩʲʚʢʫʧʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ 
ʮʷʣʦʩʪʥʦ ʦʙʨʘʟʫʚʘʥʠʝ ʠʣʠ ʩʠʩʪʝʤʘ.ñ [1] ʆʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʩʠʩʪʝʤʥʦʩʪʪʘ 
ʠʤʘʪ Ă...ʚʨʲʟʢʠʪʝ ʥʘ ʧʨʠʝʤʩʪʚʝʥʦʩʪ, ʯʨʝʟ ʢʦʠʪʦ ʥʦʚʠʷʪ ʤʘʪʝʨʠʘʣ ʩʝ ʩʚʲʨʟʚʘ ʠ 
ʩʝ ʦʧʠʨʘ ʥʘ ʧʦ-ʨʘʥʦ ʠʟʫʯʝʥʠʷ.ñ [1] ʇʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʪʨʫʧʘʥʠʪʝ ʟʥʘʥʠʷ ʤʦʛʘʪ ʜʘ 
ʧʦʜʧʦʤʦʛʥʘʪ ʠʣʠ ʜʘ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʦʙʫʯʝʥʠʝʪʦ. ʅʘʧʨʠʤʝʨ, ʫʯʝʥʠʮʠʪʝ, ʢʦʠʪʦ 
ʠʤʘʪ ʧʨʘʚʠʣʥʦ ʫʩʚʦʝʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʦ ʨʘʟʛʣʝʞʜʘʥʠʷ ʚʲʧʨʦʩ ʠʤʘʪ 
ʧʨʝʜʠʤʩʪʚʦ, ʥʦ ʘʢʦ ʫʯʝʥʠʢʲʪ ʠʤʘ ʛʨʝʰʢʠ ʚ ʫʩʚʦʝʥʠʪʝ ʧʦ-ʨʘʥʦ ʟʥʘʥʠʷ, ʪʦʚʘ ʤʦʞʝ 
ʜʘ ʜʦʚʝʜʝ ʜʦ ʪʨʫʜʥʦʩʪʠ ʚ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ. ʀʛʨʦʚʦʪʦ ʦʙʫʯʝʥʠʝ 
ʪʫʢ ʤʦʞʝ ʜʘ ʧʦʩʣʫʞʠ ʟʘ ʙʲʨʟʦ ʢʦʨʠʛʠʨʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʛʨʝʰʢʠ ʚ ʠʟʫʯʝʥʠʷ 
ʤʘʪʝʨʠʘʣ ʥʘ ʦʪʜʝʣʥʠʷ ʫʯʝʥʠʢ ʠ ʧʨʝʤʠʥʘʚʘʥʝ ʧʦ-ʥʘʪʘʪʲʢ ʚ ʦʙʫʯʝʥʠʝʪʦ ʙʝʟ ʪʦʚʘ 
ʜʘ ʩʝ ʦʪʨʘʟʷʚʘ ʥʘ ʦʙʱʠʷ ʪʝʤʧ ʥʘ ʨʘʙʦʪʘ ʥʘ ʢʣʘʩʘ.  

4.3. ʈʩʡʦʯʡʨ ʠʙ ʙʣʫʡʛʦʧʪʫ ʦʙ ʬʰʞʦʡʣʙ ʛ ʧʚʬʰʞʦʡʞʫʧ  

ɽʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʟʘʚʠʩʠ ʦʪ ʤʥʦʛʦ ʬʘʢʪʦʨʠ, ʢʘʪʦ ʝʜʠʥ ʦʪ ʥʘʡ-
ʩʲʱʝʩʪʚʝʥʠʪʝ ʝ ʤʦʙʠʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʫʩʠʣʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʧʨʦʮʝʩʘ 
ʥʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ. Ăʉʲʚʨʝʤʝʥʥʘʪʘ ʜʠʜʘʢʪʠʢʘ ʦʩʲʟʥʘʚʘ ʬʘʢʪʘ, ʯʝ ʥʘʡ-
ʪʨʘʡʥʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʩʘ ʦʥʝʟʠ ʧʦʟʥʘʥʠʷ, ʢʦʠʪʦ ʫʯʝʥʠʢʲʪ ʫʩʚʦʷʚʘ ʯʨʝʟ 
ʩʦʙʩʪʚʝʥʠ ʫʩʠʣʠʷ.ñ [1] ɿʘ ʘʢʪʠʚʠʟʠʨʘʥʝ ʥʘ ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʫʯʝʥʠʢʘ 
ʠʤʘʪ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʠ ʧʦʣʦʞʠʪʝʣʥʘʪʘ ʤʦʪʠʚʘʮʠʷ, 
ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʝʤʦʮʠʦʥʘʣʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʦʙʫʯʝʥʠʝʪʦ ʠ 
ʧʨʘʢʪʠʢʘʪʘ, ʠʟʧʨʘʚʷʥʝʪʦ ʧʨʝʜ ʢʦʥʢʨʝʪʥʠ ʧʨʦʙʣʝʤʠ ʚ ʙʣʠʟʢʘ ʜʦ 
ʜʝʡʩʪʚʠʪʝʣʥʦʩʪʪʘ ʩʨʝʜʘ. ɼʦʙʨʝ ʢʦʥʩʪʨʫʠʨʘʥʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʛʨʘ ʤʦʞʝ ʜʘ 
ʧʨʝʜʠʟʚʠʢʘ ʫʯʘʩʪʥʠʢʘ ʢʲʤ ʢʨʠʪʠʯʥʦ ʤʠʩʣʝʥʝ, ʘʥʘʣʠʟ ʥʘ ʩʠʪʫʘʮʠʷʪʘ, ʨʝʘʢʮʠʷ ʚ 
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ʙʣʠʟʢʘ ʜʦ ʨʝʘʣʥʦʩʪʪʘ ʦʙʝʟʦʧʘʩʝʥʘ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ, ʝʤʦʮʠʦʥʘʣʥʘ 
ʘʥʛʘʞʠʨʘʥʦʩʪ ʠ ʞʝʣʘʥʠʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʘʡ-ʜʦʙʲʨ ʨʝʟʫʣʪʘʪ. ʊʫʢ ʫʯʠʪʝʣʷʪ 
ʧʦʜʧʦʤʘʛʘ, ʘ ʥʝ ʨʲʢʦʚʦʜʠ ʝʜʥʦʣʠʯʥʦ ʧʨʦʮʝʩʘ, ʢʘʪʦ ʪʦʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʧʦʤʘʛʘ 
ʟʘ ʘʢʪʠʚʥʦʩʪ ʚ ʠʟʚʲʨʰʚʘʥʠʪʝ ʜʝʡʩʪʚʠʷ. 

Ăɹʘʟʠʨʘʥʦ ʥʘ ʠʛʨʘ ʦʙʫʯʝʥʠʝ (game based education). ʊʦ ʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 
ʠʛʨʠʪʝ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʀʤʘ ʜʚʘ ʚʘʨʠʘʥʪʘ: ʠʥʩʪʨʫʢʪʠʚʠʩʪʢʠ ʤʦʜʝʣ: ʫʯʝʥʠʮʠʪʝ 
ʩʝ ʫʯʘʪ, ʠʛʨʘʝʡʢʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, ʟʘʜʘʜʝʥʠ ʠ ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʜʨʫʛʠ (ʫʯʠʪʝʣ) 
ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʢʠ ʤʦʜʝʣ: ʫʯʝʥʠʮʠʪʝ ʩʝ ʫʯʘʪ, ʠʛʨʘʝʡʢʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, 
ʟʘʜʘʜʝʥʠ ʠ ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʪʷʭ ʩʘʤʠʪʝñ. [4] ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʚʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʠ 
ʤʦʜʫʣʠ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, ʢʦʠʪʦ ʢʘʩʘʷʪ ʢʦʥʢʨʝʪʥʠ ʫʨʦʮʠ ʦʪ ʫʯʝʙʥʠʷ 
ʤʘʪʝʨʠʘʣ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʪʝ ʨʘʟʚʠʚʘʪ ʟʥʘʥʠʷʪʘ ʩʠ ʥʝ ʩʘʤʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʝʛʦ, 
ʥʦ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ 
ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. 

4.4. ʈʩʡʦʯʡʨʡ ʠʙ ʪʳʠʦʙʫʞʤʦʧʪʫ ʡ ʠʙ ʫʩʙʢʦʧʪʫ ʦʙ ʠʦʙʦʡʸʫʙ ʡ 
ʬʥʞʦʡʸʫʙ  

ʆʪ ʠʟʢʣʶʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʝ ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ, 
ʫʤʝʥʠʷ ʠ ʥʘʚʠʮʠ ʜʘ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩʲʩ ʟʘʜʲʣʙʦʯʝʥʦʩʪ ʠ ʪʨʘʡʥʦʩʪ, ʪʘʢʘ ʯʝ ʢʦʛʘʪʦ 
ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʥʠʮʠʪʝ ʜʘ ʤʦʛʘʪ ʜʘ ʚʲʟʧʨʦʠʟʚʝʜʘʪ ʩʲʱʝʩʪʚʝʥʦʪʦ ʚ ʢʦʥʢʨʝʪʥʠ 
ʩʠʪʫʘʮʠʠ. Ăʇʦʚʪʦʨʝʥʠʝʪʦ ʠʤʘ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʪʨʘʡʥʦʪʦ ʦʚʣʘʜʷʚʘʥʝ ʥʘ 
ʟʥʘʥʠʷʪʘ, ʫʤʝʥʠʷʪʘ ʠ ʥʘʚʠʮʠʪʝ.ñ [3] ʉʪʘʪʠʯʥʦʪʦ ʝʜʥʦʪʠʧʥʦ ʧʦʚʪʦʨʝʥʠʝ, ʚʦʜʝʱʦ 
ʜʦ ʟʘʫʯʘʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʬʨʘʟʠ ʚʣʠʟʘ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʧʨʠʥʮʠʧʘ ʟʘ 
ʩʲʟʥʘʪʝʣʥʦʩʪ: ñɼʨʫʛʠ ʘʚʪʦʨʠ ʪʚʲʨʜʷʪ, ʯʝ ʩʲʟʥʘʪʝʣʥʦʩʪʪʘ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʪʦʚʘ 
ʫʯʝʥʠʢʲʪ ʜʘ ʨʘʟʙʠʨʘ ʚʩʠʯʢʦ, ʢʦʝʪʦ ʠʟʫʯʘʚʘ, ʚʣʘʜʝʝ ʝʟʠʢʘ, ʠʟʧʦʣʟʚʘʥ ʦʪ ʫʯʠʪʝʣʷ, 
ʩʚʲʨʟʚʘ ʥʦʚʠʪʝ ʟʥʘʥʠʷ ʩʲʩ ʩʪʘʨʠʪʝ.ñ [3] ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʜʘʚʘʪ 
ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʫʯʝʥʠʢʘ ʜʘ ʧʦʚʪʦʨʠ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʜʝʡʩʪʚʠʷ 
ʜʦ ʜʦʩʪʠʛʘʥʝ ʥʘ ʧʦʣʦʞʠʪʝʣʝʥ ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 
ʜʠʥʘʤʠʯʥʦ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʫʩʣʦʚʠʷ ʚ ʠʛʨʘʪʘ, ʪʦʡ ʝ ʧʨʠʥʫʜʝʥ ʜʘ ʠʟʧʦʣʟʚʘ 
ʟʥʘʥʠʷʪʘ ʩʠ, ʢʘʪʦ ʦʪʯʠʪʘ ʜʦʧʫʩʥʘʪʠʪʝ ʛʨʝʰʢʠ, ʟʘ ʜʘ ʠʟʙʝʨʝ ʥʘʡ-ʦʧʪʠʤʘʣʥʠʷ 
ʚʘʨʠʘʥʪ ʟʘ ʜʝʡʩʪʚʠʝ, ʢʦʝʪʦ ʱʝ ʛʦ ʜʦʚʝʜʝ ʜʦ ʫʩʧʝʰʥʦ ʬʠʥʘʣʠʟʠʨʘʥʝ ʥʘ 
ʩʲʦʪʚʝʪʥʠʷ ʤʦʜʫʣ. ʊʦʟʠ ʧʨʦʮʝʩ ʠʛʨʘʝ ʟʥʘʯʠʤʘ ʨʦʣʷ ʟʘ ʠʟʜʠʛʘʥʝ ʥʘ 
ʩʲʟʥʘʪʝʣʥʦʩʪʪʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʩʧʦʤʘʛʘ ʟʘ ʪʨʘʡʥʦʪʦ ʦʚʣʘʜʷʚʘʥʝ ʥʘ 
ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ.  

ʀʙʣʤʷʰʞʦʡʞ 

ʀʛʨʦʚʦ-ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʢʦʥʪʨʘʧʫʥʢʪ ʥʘ 
ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʘ ʢʘʪʦ ʥʝʛʦʚʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʠʝ ʠ ʦʙʦʛʘʪʷʚʘʥʝ. ɹʠ 
ʤʦʛʣʦ ʜʘ ʩʝ ʪʚʲʨʜʠ ʩʲʱʦ, ʯʝ ʚ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʥʘʜʭʚʲʨʣʷ 
ʛʨʘʥʠʮʠʪʝ ʥʘ ʫʯʝʙʥʦʪʦ ʟʘʚʝʜʝʥʠʝ ʠ ʢʣʘʩʥʘʪʘ ʩʪʘʷ. ʅʝʦʙʭʦʜʠʤʠ ʩʘ ʝʬʝʢʪʠʚʥʠ 
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ʠʥʪʝʨʘʢʪʠʚʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʢʦʠʪʦ ʜʘ ʤʦʪʠʚʠʨʘʪ ʠ ʘʢʪʠʚʥʦ ʜʘ ʚʲʚʣʠʯʘʪ 
ʫʯʝʥʠʮʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ 
ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʝʘʣʠʟʠʨʘʥʠ ʫʩʧʝʰʥʦ ʠ ʜʘ ʜʦʚʝʜʘʪ ʜʦ 
ʧʦ-ʚʠʩʦʢʘ ʤʦʪʠʚʘʮʠʷ ʠ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ. 
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THE ROLE OF GAME-BASED LEARNING IN THE SCHOOL 

Margarita Spirova 

Abstract: The paper presents problems, caused by the incompatibility between the traditional 
teaching methods and the needs of the students who are part of the new high-technology 
society. A comparison between special features of traditional and interactive learning is made. 
Also some core didactical principles are presented in the light of game-based learning.  
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ʈɾɽɹɼʇɼʁʐɾʊʃʁ ɹʊʈɾʃʋʁ ʈʉʁ ʉɹʀʉɹɺʇʋɻɹʆɾʋʇ ʆɹ 
ʇɺʉɹʀʇɻɹʋɾʄʆɹ ʃʇʅʈʗʋʓʉʆɹ ʁɼʉɹ ʀɹ ʆɹʐɹʄʆʇʋʇ 

 ʌʐʁʄʁʒɾ 

ɼʘʥʠʝʣʘ ʊʫʧʘʨʦʚʘ1, ʄʘʷ ʂʘʩʝʚʘ2, ʄʘʨʠʥʘ ʉʪʦʷʥʦʚ1  

1ʖɿʋ Ăʅʝʦʬʠʪ ʈʠʣʩʢʠñ, ʛʨ. ɹʣʘʛʦʝʚʛʨʘʜ, ddureva@swu.bg,  
2. VII ʉʋ Ăʂʫʟʤʘʥ ʐʘʧʢʘʨʝʚñ, ɹʣʘʛʦʝʚʛʨʘʜ 

ʈʝʟʶʤʝ: ɺ ʩʪʘʪʠʷʪʘ ʝ ʥʘʧʨʘʚʝʥ ʘʥʘʣʠʟ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ (ʆʂʀ). ʊʝʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘʪ 
ʧʨʝʜʚʠʜ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʆʂʀ. ʇʨʝʜʩʪʘʚʝʥ ʝ ʧʨʦʪʦʪʠʧ ʥʘ ʆʂʀ ʧʦ ʤʘʪʝʤʘʪʠʢʘ 
ʟʘ 1. ʢʣʘʩ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ; ʤʘʪʝʤʘʪʠʢʘ, 1. ʢʣʘʩ, 
ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

1. ɻʳʛʞʝʞʦʡʞ 

ʀʛʨʘʪʘ ʝ ʦʩʥʦʚʥʘ ʚʦʜʝʱʘ ʜʝʡʥʦʩʪ [3], Ăʯʨʝʟ ʢʦʷʪʦ ʩʝ ʬʦʨʤʠʨʘʪ ʠ ʨʘʟʚʠʚʘʪ 
ʚʩʠʯʢʠ ʩʪʨʘʥʠ ʥʘ ʜʝʪʩʢʘʪʘ ʧʩʠʭʠʢʘ ʢʘʪʦ ʫʩʝʱʘʥʠʷʪʘ, ʚʲʟʧʨʠʷʪʠʷʪʘ, ʚʥʠʤʘʥʠʝʪʦ, 
ʢʘʢʪʦ ʠ ʚʦʣʝʚʠʪʝ ʢʘʯʝʩʪʚʘ ï ʦʨʛʘʥʠʟʠʨʘʥʦʩʪ, ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʫʧʦʨʠʪʦʩʪ, 
ʧʦʩʪʦʷʥʩʪʚʦ, ʠʥʠʮʠʘʪʠʚʥʦʩʪñ.  

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʠʛʨʦʚʦ ʙʘʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ ʝ ʯʝʩʪʦ ʩʨʝʱʘʥ ʧʦʜʭʦʜ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʚ ʧʨʝʜʫʯʠʣʠʱʥʘ ʠ ʥʘʯʘʣʥʘ ʫʯʠʣʠʱʥʘ ʚʲʟʨʘʩʪ ʠʤʝʥʥʦ ʟʘʨʘʜʠ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʘʥʘʣʦʛʠʷ ʩ ʧʦʟʥʘʪʠ ʩʠʪʫʘʮʠʠ ʟʘ ʜʝʮʘʪʘ, ʚʲʚʣʠʯʘʥʝʪʦ ʚ 
Ăʤʥʠʤʠ ʩʠʪʫʘʮʠʠñ, ʟʘʙʘʚʥʠ ʠʩʪʦʨʠʠ, ʧʨʠʢʘʟʢʠ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʚʲʚʝʞʜʘʪ, 
ʟʘʪʚʲʨʜʷʚʘʪ ʠʣʠ ʦʮʝʥʷʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʨʘʟʚʠʚʘʪ ʩʝ ʢʘʯʝʩʪʚʘ 
ʥʘ ʣʠʯʥʦʩʪʪʘ. ʀʛʨʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʚ ʙʲʣʛʘʨʩʢʘʪʘ 
ʧʝʜʘʛʦʛʠʯʝʩʢʘ ʣʠʪʝʨʘʪʫʨʘ, ʯʝʩʪʦ ʩʝ ʥʘʨʠʯʘʪ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʠʛʨʠ.  

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʜʷʪ ʜʦ ʩʲʱʝʩʪʚʝʥʘ ʧʨʦʤʷʥʘ ʚ 
ʞʠʚʦʪʘ ʥʘ ʭʦʨʘʪʘ ʠ ʦʩʦʙʝʥʦ ʚ ʧʦʚʝʜʝʥʠʝʪʦ ʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʦʜʨʘʩʪʚʘʱʠʪʝ. 
ʇʨʦʤʝʥʷ ʩʝ ʥʘʯʠʥʲʪ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷ, ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʤʦʪʠʚʘʮʠʷ.  

ɽʜʥʘ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʠ ʠʛʨʦʚʠ ʝʣʝʤʝʥʪʠ. [6]. ʊʦʚʘ ʝ ʦʪʥʦʩʠʪʝʣʥʦ 
ʥʦʚʦ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʦ ʧʦʣʝ [5]. ɺ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʦʙʫʯʝʥʠʝ, 
ʙʘʟʠʨʘʥʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʥʘʨʘʩʪʚʘ ʣʘʚʠʥʦʦʙʨʘʟʥʦ. 
ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʚ ʨʘʟʣʠʯʥʠ ʧʦʩʦʢʠ ï ʪʝʭʥʦʣʦʛʠʯʥʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ, 
ʧʝʜʘʛʦʛʠʯʝʩʢʠ. [5] 

ʀʤʘ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʧʦʥʷʪʠʷ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ 
ʠ ʠʛʨʦʚʠ ʝʣʝʤʝʥʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ.  
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ʉʝʨʠʦʟʥʠ ʠʛʨʠ (Serious games) ï ɺ ʥʘʫʯʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ ʩʝ ʦʪʢʨʠʚʘʪ 
ʨʘʟʥʦʦʙʨʘʟʥʠ ʜʝʬʠʥʠʮʠʠ ʠ ʨʘʟʣʠʯʥʠ ʛʣʝʜʥʠ ʪʦʯʢʠ ʟʘ ʩʝʨʠʦʟʥʠʪʝ ʠʛʨʠ [4]. ʅʘʜ 
20 ʬʦʨʤʫʣʠʨʦʚʢʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪʢʨʠʪʠ ʚ ʙʘʟʘʪʘ ʦʪ ʜʘʥʥʠ ʥʘ IGI ï Global, 
(http://www.igi-global.com/dictionary/serious-games/26549). Zyda [7] ʦʧʠʩʚʘ 
ʩʝʨʠʦʟʥʠʪʝ ʠʛʨʠ ʢʘʪʦ ñʫʤʩʪʚʝʥʦ ʩʲʩʪʝʟʘʥʠʝ ʩ ʢʦʤʧʶʪʲʨʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ 
ʩʧʝʮʠʬʠʯʥʠ ʧʨʘʚʠʣʘ, ʢʦʝʪʦ ʠʟʧʦʣʟʚʘ ʟʘʙʘʚʣʝʥʠʝʪʦ ʟʘ ʜʦʧʲʣʚʘʥʝ ʥʘ ʜʲʨʞʘʚʥʦ 
ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ, ʦʙʱʝʩʪʚʝʥʠʷ ʨʝʜ ʠ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʮʝʣʠ.ñ 

ʆʙʨʘʟʦʚʘʪʝʣʥʠ/ʜʠʜʘʢʪʠʯʝʩʢʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ (ʆʂʀ) ʨʘʟʛʣʝʞʜʘʤʝ ʢʘʪʦ ʚʠʜ 
ʩʝʨʠʦʟʥʠ ʠʛʨʠ ʩ ʷʩʥʦ ʜʝʬʠʥʠʨʘʥʠ ʮʝʣʠ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʦʯʘʢʚʘʥʠ ʨʝʟʫʣʪʘʪʠ, 
ʩʚʲʨʟʘʥʠ ʩ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʩʧʝʮʠʬʠʯʝʥ ʫʯʝʙʝʥ ʧʨʝʜʤʝʪ ʚ ʫʯʠʣʠʱʝ ʠʣʠ ʢʫʨʩ ʚ 
ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʙʫʯʝʥʠʝ, ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʫʯʝʥʝ ʠʣʠ 
ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʦʤʧʝʪʝʥʮʠʠ, ʠʣʠ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʮʝʣʠ ʠ ʦʯʘʢʚʘʥʠ 
ʨʝʟʫʣʪʘʪʠ.  

ɺʲʚ ʬʦʢʫʩʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʩʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ (ʆʂʀ). ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʝʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 
ʠʟʠʩʢʚʘʥʠʷ, ʝ ʨʘʟʨʘʙʦʪʝʥ ʧʨʦʪʦʪʠʧ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʟʘ 1. ʢʣʘʩ.  

2. ʈʞʝʙʜʧʜʡʰʞʪʣʡ ʡʠʡʪʣʛʙʦʡʸ ʨʩʡ ʨʩʧʞʣʫʡʩʙʦʞʫʧ ʦʙ ʧʚʩʙʠʧʛʙʫʞʤʦʡ 
ʡʜʩʡ ʠʙ ʦʙʰʙʤʦʧʫʧ ʬʰʡʤʡʲʞ 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʝ ʩʚʲʨʟʘʥʦ ʥʝ ʩʘʤʦ ʩ ʪʝʭʥʦʣʦʛʠʯʥʠ 
ʠʟʠʩʢʚʘʥʠʷ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʭʘʨʜʫʝʨʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʦʬʪʫʝʨʥʘ ʩʨʝʜʘ ʟʘ 
ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ, ʛʨʘʬʠʯʝʥ ʜʠʟʘʡʥ, ʤʝʭʘʥʠʢʘ ʥʘ ʠʛʨʘʪʘ ʠ ʜʨ. ʆʙʦʩʦʙʷʚʘʥʝʪʦ 
ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥʦ, ʠ ʝ ʩʣʝʜʩʪʚʠʝ ʦʪ 
ʬʦʨʤʫʣʠʨʘʥʝʪʦ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʜʘʜʝʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ 
ʠʛʨʘ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʦʧʨʝʜʝʣʷʪ ʥʘʧʨʠʤʝʨ ʤʝʭʘʥʠʢʘʪʘ ʥʘ ʠʛʨʘʪʘ. 

ʆʩʥʦʚʥʠʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ 
ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ ʜʘʚʘʪ ʦʪʛʦʚʦʨʠ ʥʘ ʥʷʢʦʣʢʦ ʚʘʞʥʠ ʚʲʧʨʦʩʘ. 

ʊʲʡ ʢʘʪʦ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ (ʜʠʜʘʢʪʠʯʝʩʢʠʪʝ) ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ 
ʢʦʥʢʨʝʪʝʥ ʫʯʝʙʝʥ ʧʨʝʜʤʝʪ, ʪʦ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʝ ʣʙʣʛʧ ʬʰʞʚʦʧ 
ʪʳʝʳʩʟʙʦʡʞ ʱʝ ʩʝ ʧʦʢʨʠʝ ʩ ʜʘʜʝʥʘ ʆʂʀ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ 
ʦʙʭʚʘʪʘ ʥʘ ʠʛʨʘʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ, ʢʣʘʩʲʪ, ʟʘ ʢʦʡʪʦ ʝ 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ, ʪʝʤʠʪʝ ʦʪ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʧʦʥʷʪʠʷʪʘ ʠ ʧʨʦʮʝʜʫʨʠʪʝ, 
ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʫʩʚʦʝʥʠ ʠʣʠ ʧʨʦʚʝʨʝʥʠ ʩ ʠʛʨʘʪʘ. 

ɺʩʝʢʠ ʫʯʝʙʝʥ ʧʨʦʮʝʩ ʩʝ ʨʝʛʫʣʠʨʘ ʦʪ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ, ʥʘʡ-ʯʝʩʪʦ 
ʬʦʨʤʫʣʠʨʘʥʠ ʢʘʪʦ ʦʯʘʢʚʘʥʠ ʨʝʟʫʣʪʘʪʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʠʣʠ 
ʦʮʝʥʷʪ. ɽʪʦ ʟʘʱʦ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʆʂʀ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ce ʧʨʩʞʝʞʤʸʫ 
ʣʙʣʛʡ ʯʞʤʡ ʥʘ ʦʙʫʯʝʥʠʝ ʩʝ ʧʦʩʪʠʛʘʪ ʠʣʠ ʠʟʤʝʨʚʘʪ ʩ ʜʘʜʝʥʘʪʘ ʆʂʀ. 
ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʦʧʨʝʜʝʣʝʥʘ ʪʘʢʩʦʥʦʤʠʷ, 
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ʢʘʢʪʦ ʠ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʙʦʩʦʙʷʚʘʥʝ ʥʘ 
ʨʘʟʣʠʯʥʠʪʝ ʥʠʚʘ ʚ ʠʛʨʘʪʘ ʠ ʥʘʯʠʥʘ ʥʘ ʧʨʝʤʠʥʘʚʘʥʝ ʢʲʤ ʩʣʝʜʚʘʱʦ ʥʠʚʦ. 

ɿʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʠ ʣʙʣʛʧ ʞ 
ʨʩʞʝʦʙʠʦʙʰʞʦʡʞʫʧ ʥʘ ʠʛʨʘʪʘ ï ʟʘ ʬʦʨʤʠʨʘʥʝ ʠ ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ 
ʫʤʝʥʠʷ, ʟʘ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ, ʟʘ ʧʨʦʚʝʨʢʘ (ʩʘʤʦʧʨʦʚʝʨʢʘ) 
ʠ ʦʮʝʥʢʘ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʠʣʠ ʠʤʘ ʢʦʤʧʣʝʢʩʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ɺ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʩʝ ʧʨʦʝʢʪʠʨʘ ʠ ʤʝʭʘʥʠʢʘʪʘ ʥʘ ʠʛʨʘʪʘ. 
ʅʘʧʨʠʤʝʨ ʢʦʛʘʪʦ ʠʛʨʘʪʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ 
ʫʤʝʥʠʷ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʥʘ ʝʣʝʤʝʥʪʠ, ʩ ʢʦʠʪʦ ʩʝ ʦʙʷʩʥʷʚʘʪ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʠʤ, ʢʘʪʦ ʛʝʨʦʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ, ʚʦʜʝʱʠ 
ʮʝʣʝʥʘʩʦʯʝʥʦ ʠ ʥʝʜʚʫʩʤʠʩʣʝʥʦ ʜʦ ʪʲʨʩʝʥʠʪʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ. 
ʂʦʛʘʪʦ ʆʂʀ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʠʛʨʘʯʠʪʝ ʤʦʞʝ ʜʘ 
ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ ʚʲʧʨʦʩʠ ʠʣʠ ʨʝʰʘʚʘʪ 
ʦʧʨʝʜʝʣʝʥʠ ʩʣʫʯʘʠ. ʇʨʠ ʥʝʫʩʧʝʭ ʧʦʣʫʯʘʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ 
ʧʦʜʧʦʤʘʛʘ ʠʛʨʘʯʘ ʚ ʩʣʝʜʚʘʱʠʪʝ ʩʪʲʧʢʠ. ʆʂʀ, ʢʦʷʪʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ 
ʧʨʦʚʝʨʢʘ ʠ ʦʮʝʥʢʘ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʚʢʣʶʯʚʘ ʚʲʧʨʦʩʠ ʠ 
ʩʠʪʫʘʮʠʠ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ, ʜʘʚʘʥʝ ʥʘ ʪʦʯʢʠ ʟʘ ʫʩʧʝʰʥʦ ʩʧʨʘʚʷʥʝ ʩʲʩ ʟʘʜʘʯʠʪʝ ʚ 
ʠʛʨʘʪʘ, ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ ʠ ʦʮʝʥʢʘ ʥʘ ʧʦʩʪʠʞʝʥʠʷʪʘ. ʂʦʛʘʪʦ ʆʂʀ ʝ 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʚ ʥʘʯʘʣʥʘ ʫʯʠʣʠʱʥʘ ʩʪʝʧʝʥ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ 
ʩʲʦʙʨʘʟʠ ʩ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʮʝʥʢʘ, ʢʦʠʪʦ ʧʨʝʜʧʦʣʘʛʘʪ ʢʘʯʝʩʪʚʝʥʘ, 
ʘ ʥʝ ʢʦʣʠʯʝʩʪʚʝʥʘ ʦʮʝʥʢʘ. 

ʊʝʭʥʦʣʦʛʠʯʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ ʟʘʚʠʩʠ ʦʪ ʪʦʚʘ ʣʙʣʳʛ ʲʞ ʚʳʝʞ ʦʞʢʦʡʸʫ 
ʧʚʞʥ ʡʤʡ ʣʙʣʛʡ ʝʡʝʙʣʫʡʰʞʪʣʡ ʠʙʝʙʰʡ ʫʩʸʚʛʙ ʝʙ ʪʞ ʩʞʱʙʫ ʪ ʡʜʩʙʫʙ. ʆʂʀ 
ʤʦʞʝʤ ʜʘ ʢʣʘʩʠʬʠʮʠʨʘʤʝ ʚ ʜʚʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ: ʠʛʨʠ ʥʘ ʤʠʢʨʦ ʥʠʚʦ ʠ ʥʘ ʤʘʢʨʦ 
ʥʠʚʦ. 

ʄʠʢʨʦ ʠʛʨʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʘ ʜʠʜʘʢʪʠʯʝʩʢʘ ʟʘʜʘʯʘ. 
ʊʝ ʤʦʞʝ ʜʘ ʩʝ Ăʠʟʧʦʣʟʚʘʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʦ ʚʨʝʤʝ ʥʘ ʫʨʦʢ/ʟʘʥʷʪʠʝ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ ʠʣʠ ʩʘ ʯʘʩʪ ʦʪ ʫʝʙ ʙʘʟʠʨʘʥ ʢʫʨʩ 
ʚ ʩʨʝʜʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ.ñ [1]. ʄʠʢʨʦ ʆʂʀ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 
ʩ̡ ʟʜʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʥʘ ʩʠʪʫʘʮʠʷ, ʚʲʚʝʞʜʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ, ʘʢʪʫʘʣʠʟʘʮʠʷ ʥʘ 
ʩʪʘʨʠ ʟʥʘʥʠʷ, ʧʨʦʚʝʨʢʘ ʠ ʦʮʝʥʢʘ, ʠʥʪʝʨʘʢʪʠʚʥʦ ʫʧʨʘʞʥʝʥʠʝ, ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʠ ʜʨ.  

ʄʘʢʨʦ ʠʛʨʠʪʝ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʨʝʘʣʠʟʘʮʠʷʪʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʆʂʀ ʥʘ ʮʷʣʘ 
ʪʝʤʘ, ʨʘʟʜʝʣ ʠʣʠ ʢʫʨʩ. ɺ ʪʷʭ ʤʦʞʝ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʤʥʦʞʝʩʪʚʦ ʠʛʨʦʚʠ ʝʣʝʤʝʥʪʠ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ  ʥʘ ʨʘʟʣʠʯʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ. 

ʇʨʦʬʠʣʲʪ ʥʘ ʦʙʫʯʘʝʤʠʷ ï ʚʲʟʨʘʩʪ, ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ, 
ʩʪʠʣ ʥʘ ʫʯʝʥʝ - ʦʧʨʝʜʝʣʷ ʜʠʟʘʡʥʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ. ʉʚʲʨʟʚʘ ʩʝ ʩ 
ʪʦʚʘ ʢʘʢʚʠ ʤʫʣʪʠʤʝʜʠʡʥʠ ʝʣʝʤʝʥʪʠ, ʝʬʝʢʪʠ, ʮʚʝʪʦʚʝ, ʩʨʝʜʩʪʚʘ ʟʘ ʘʜʘʧʪʘʮʠʷ 
ʢʲʤ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ 
ʜʠʟʘʡʥʘ ʥʘ ʠʛʨʘʪʘ. ʇʨʦʬʠʣʲʪ ʥʘ ʦʙʫʯʘʝʤʠʷ ʦʧʨʝʜʝʣʷ ʩʶʞʝʪʘ ʠ ʤʝʭʘʥʠʢʘʪʘ ʥʘ 
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ʠʛʨʘʪʘ. ʇʨʠ ʦʙʫʯʘʝʤʠ ʚ ʥʘʯʘʣʥʘ ʫʯʠʣʠʱʥʘ ʚʲʟʨʘʩʪ ʩʶʞʝʪʲʪ ʥʘ ʆʂʀ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʧʨʠʢʣʶʯʝʥʩʢʠ, ʧʨʠʢʘʟʢʘ, ʬʘʥʪʘʩʪʠʢʘ, ʬʦʣʢʣʦʨʝʥ, ʠʩʪʦʨʠʯʝʩʢʠ ʠ ʜʨ.  

ʃʙʣʛʡ ʩʙʠʛʡʛʙʲʡ ʭʬʦʣʯʡʡ ʲʞ ʡʥʙ ʝʙʝʞʦʙ ʇʃʁ ʦʧʨʝʜʝʣʷ ʠ ʢʘʢʚʠ 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʨʝʜʩʪʚʘ, ʩʨʝʜʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʠʛʨʠʪʝ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘʪ. ʈʘʟʚʠʚʘʱʠʪʝ ʬʫʥʢʮʠʠ ʥʘ ʆʂʀ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ 
ʨʘʟʚʠʪʠʝ ʥʘ: ʚʲʟʧʨʠʷʪʠʷ; ʚʲʦʙʨʘʞʝʥʠʝ ʠ ʪʚʦʨʯʝʩʪʚʦ; ʧʘʤʝʪ; ʣʦʛʠʯʝʩʢʦ ʤʠʩʣʝʥʝ; 
ʤʦʪʦʨʥʠ ʫʤʝʥʠʷ; ʚʥʠʤʘʥʠʝ. [2]  

ɼʨʫʛ ʚʘʞʝʥ ʚʲʧʨʦʩ, ʩʚʲʨʟʘʥ ʩ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʆʂʀ, ʝ ʢʦʛʘ ʱʝ ʩʝ 
ʠʟʧʦʣʟʚʘ ʠʛʨʘʪʘ: 

¶ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʠʩʲʩʪʚʝʥʦ ʟʘʥʷʪʠʝ ï ʫʨʦʢ, ʫʧʨʘʞʥʝʥʠʝ, ʣʝʢʮʠʷ; 

¶ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʩ ʮʝʣ ʧʨʠʣʘʛʘʥʝ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ Ăʦʙʲʨʥʘʪʘʪʘ 
ʢʣʘʩʥʘ ʩʪʘʷñ, ʢʦʷʪʦ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 
ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʜʘʜʝʥ ʧʨʦʙʣʝʤ, ʧʦʥʷʪʠʷ, ʧʨʦʮʝʜʫʨʠ ʠ ʩʧʦʜʝʣʷʥʝ ʠ 
ʦʙʩʲʞʜʘʥʝ ʚ ʢʣʘʩ ʥʘ ʥʘʫʯʝʥʦʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ ʨʘʙʦʪʘ; 

¶ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʩ ʮʝʣ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠʣʠ 
ʩʘʤʦʧʨʦʚʝʨʢʘ ʥʘ ʟʥʘʥʠʷ. 

ʂʦʛʘʪʦ ʩʝ ʧʨʦʝʢʪʠʨʘ ʜʘʜʝʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ ʪʷ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʨʘʟʨʘʙʦʪʝʥʘ, ʪʘʢʘ ʯʝ ʜʘ ʧʦʢʨʠʚʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʚʩʠʯʢʠ ʠʣʠ ʯʘʩʪ ʦʪ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ Ⱬ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʆʂʀ 
ʦʧʨʝʜʝʣʷʪ ʠ ʠʟʙʦʨʘ ʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. 

3. ʈʩʧʞʣʫʡʩʙʦʞ ʦʙ ʨʩʧʫʧʫʡʨ ʦʙ ʇʃʁ ʨʧ ʥʙʫʞʥʙʫʡʣʙ ʠʙ ʦʙʰʙʤʦʧʫʧ 
ʬʰʡʤʡʲʞ 

3.1. ʈʞʝʙʜʧʜʡʰʞʪʣʡ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʦʙ ʡʜʩʙʫʙ 

ʉʶʞʝʪʲʪ ʥʘ ʠʛʨʘʪʘ ʝ ʩʚʲʨʟʘʥ ʩ ʧʲʪʝʰʝʩʪʚʠʝʪʦ ʥʘ ʨʦʙʦʪʘ ʈʦʙʠʪ. 
ʇʲʨʚʦʥʘʯʘʣʥʠʷʪ ʩʮʝʥʘʨʠʡ ʝ ʨʘʟʨʘʙʦʪʝʥ ʧʨʝʟ 2014 ʛ. ʠ ʠʛʨʘʪʘ ʝ ʨʝʘʣʠʟʠʨʘʥʘ 
ʯʨʝʟ eAdventure ʧʨʝʟ 2015 ʛ. 

ʇʦʩʪʘʚʝʥʘ ʙʝ ʟʘʜʘʯʘʪʘ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʠ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʟʘ ʧʲʨʚʠ ʢʣʘʩ. ʀʛʨʘʪʘ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʫʩʚʦʷʚʘʥʝ ʩʚʦʡʩʪʚʘʪʘ ʥʘ 
ʦʩʥʦʚʥʠ ʛʝʦʤʝʪʨʠʯʥʠ ʬʠʛʫʨʠ, ʙʨʦʝʥʝ, ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠ ʩʨʘʚʥʷʚʘʥʝ, 
ʩʲʙʠʨʘʥʝ ʠ ʠʟʚʘʞʜʘʥʝ ʥʘ ʯʠʩʣʘʪʘ ʜʦ 5, ʛʨʫʧʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ ʠ ʦʪʢʨʠʚʘʥʝ ʥʘ 
ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ ʧʦʜʨʝʞʜʘʥʝ ʥʘ ʦʙʝʢʪʠ. ɺ ʥʘʩʪʦʷʱʠʷ ʚʘʨʠʘʥʪ ʩʘ ʧʨʦʤʝʥʝʥʠ 
ʩʮʝʥʘʨʠʷʪ ʠ ʠʥʪʝʨʬʝʡʩʲʪ ʥʘ ʠʛʨʘʪʘ. ʅʘʤʘʣʝʥ ʝ ʙʨʦʷʪ ʥʘ ʟʘʜʘʯʠʪʝ, ʢʦʠʪʦ ʩʝ 
ʚʠʟʫʘʣʠʟʠʨʘʪ ʠ ʠʟʧʲʣʥʷʚʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʠʥ ʝʢʨʘʥ, ʠ ʝ ʧʨʦʤʝʥʝʥ ʥʘʯʠʥʲʪ ʥʘ 
ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʪʦʯʢʠ.  

ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʚ ʩʶʞʝʪʘ ʝ ʬʘʥʪʘʩʪʠʢʘ - ʩʣʝʜ ʧʨʝʪʲʨʧʷʥʦ ʧʨʦʠʟʰʝʩʪʚʠʝ ʚ 
ʂʦʩʤʦʩʘ, ʨʦʙʦʪʲʪ ʈʦʙʠʪ ʠʤʘ ʥʫʞʜʘ ʦʪ ʧʦʤʦʱ, ʟʘ ʜʘ ʧʦʧʨʘʚʠ ʢʦʨʘʙʘ ʩʠ. 
ʇʦʤʘʛʘʡʢʠ ʤʫ, ʠʛʨʘʯʲʪ ʪʨʷʙʚʘ ʜʘ ʨʝʰʠ ʦʧʨʝʜʝʣʝʥʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʩʘ ʨʘʟʜʝʣʝʥʠ 
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ʚ 6 ʥʠʚʘ. ʅʠʚʘʪʘ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʩʧʦʨʝʜ ʩʲʜʲʨʞʘʥʠʝʪʦ. ʊʲʡ ʢʘʪʦ ʠʛʨʘʪʘ ʝ 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ 1. ʢʣʘʩ, ʪʷ ʝ ʦʟʚʫʯʝʥʘ - ʫʩʣʦʚʠʷ ʥʘ ʟʘʜʘʯʠʪʝ, ʧʦʣʦʞʠʪʝʣʥʘ 
ʧʦʜʢʨʝʧʘ, ʩʲʦʙʱʝʥʠʷ ʟʘ ʛʨʝʰʢʠ, ʧʦʤʦʱ. ɺʲʚ ʚʩʝʢʠ ʝʜʠʥ ʤʦʤʝʥʪ ʠʛʨʘʯʲʪ ʤʦʞʝ 
ʜʘ ʧʨʝʢʲʩʥʝ ʠʛʨʘʪʘ. 

ʀʛʨʘʪʘ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʟʘ ʦʩʥʦʚʥʠ ʛʝʦʤʝʪʨʠʯʥʠ 
ʬʠʛʫʨʠ, ʧʨʝʩʤʷʪʘʥʠʷ ʠ ʩʨʘʚʥʝʥʠʷ ʥʘ ʯʠʩʣʘ ʜʦ 5, ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠ 
ʫʤʝʥʠʷ ï ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʦʙʝʢʪʠ ʠ ʦʪʢʨʠʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʙʝʢʪʠ. 

ʊʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʢʪʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʟʘʥʷʪʠʝ ʟʘ ʧʨʝʛʦʚʦʨ ʠʣʠ 
ʫʧʨʘʞʥʝʥʠʝ, ʪʘʢʘ ʠ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘʧʨʠʤʝʨ ʥʘ 
ʮʝʣʦʜʥʝʚʥʦ ʦʙʫʯʝʥʠʝ. 

3.2. ʊʯʞʦʙʩʡʢ ʦʙ ʡʜʩʙʫʙ 

¶ ʅʠʚʦ 1 ï ʩʚʲʨʟʘʥʦ ʝ ʩ ʦʧʨʝʜʝʣʷʥʝ ʠ ʙʨʦʝʥʝ ʥʘ ʦʩʥʦʚʥʠ ʛʝʦʤʝʪʨʠʯʥʠ 
ʬʠʛʫʨʠ, ʠʟʦʙʨʘʟʝʥʠ ʚ ʪʷʣʦʪʦ ʥʘ ʨʦʙʦʪ. ʇʨʠ ʚʲʚʝʜʝʥ ʛʨʝʰʝʥ ʦʪʛʦʚʦʨ ʩʝ 
ʧʦʷʚʷʚʘ ʧʦʷʩʥʝʥʠʝ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʜʘʜʝʥʘʪʘ ʛʝʦʤʝʪʨʠʯʥʘ 
ʬʠʛʫʨʘ. ɼʦʧʫʩʢʘ ʩʝ ʚʲʚʝʞʜʘʥʝ ʜʦ ʜʚʘ ʦʪʛʦʚʦʨʘ. ʇʨʠ ʪʨʝʪʠ ʛʨʝʰʝʥ 
ʦʪʛʦʚʦʨ ʩʝ ʧʨʝʤʠʥʘʚʘ ʥʘ ʩʣʝʜʚʘʱ ʚʲʧʨʦʩ. (ʌʠʛ. 1 ʠ ʌʠʛ. 2) 

 

 

ʌʠʛ. 1. ʉʪʨʫʢʪʫʨʘ ʥʘ ʥʠʚʦ 1. 

 

ɺʲʧʨʦʩ 

 

ʀʟʛʣʝʜ ʧʨʠ ʛʨʝʰʝʥ 
ʦʪʛʦʚʦʨ 

 

ʀʟʛʣʝʜ ʧʨʠ ʚʝʨʝʥ ʦʪʛʦʚʦʨ 

ʌʠʛ. 2. ɺʲʧʨʦʩ ʦʪ ʅʠʚʦ 1 
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¶ ʅʠʚʦ 2 ï ʩʚʲʨʟʘʥʦ ʝ ʩ ʜʝʡʩʪʚʠʷʪʘ ʩʲʙʠʨʘʥʝ ʠ ʠʟʚʘʞʜʘʥʝ ʥʘ ʯʠʩʣʘʪʘ ʜʦ 
5. ɿʘʜʘʯʠʪʝ ʧʦʩʪʝʧʝʥʥʦ ʩʝ ʫʩʣʦʞʥʷʚʘʪ. ʅʠʚʦʪʦ ʩʲʜʲʨʞʘ 4 ʟʘʜʘʯʠ, ʚʩʷʢʘ, 
ʦʪ ʢʦʠʪʦ ʠʤʘ ʧʦ 4 ʠʟʨʘʟʘ. ɼʦʧʫʩʢʘ ʩʝ ʜʦ ʜʚʘ ʛʨʝʰʥʠ ʦʪʛʦʚʦʨʘ. ʇʨʠ 
ʥeʦʙʭʦʜʠʤʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʧʦʠʩʢʘ ʚʠʟʫʘʣʥʘ ʧʦʤʦʱ. (ʌʠʛ. 3 ʠ ʬʠʛ. 4) 

 

ʌʠʛ. 3 ɺʲʧʨʦʩ ʦʪ ʅʠʚʦ 2 ʩ ʧʦʤʦʱʥʠ ʧʨʦʟʦʨʝʮʘ 

   

ʌʠʛ. 4. ɺʲʧʨʦʩʠ ʦʪ ʥʠʚʦ 2 

¶ ʅʠʚʦ 3 ï ʟʘʜʘʯʠʪʝ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ 
ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʯʠʩʣʘʪʘ ʜʦ 5. ʉ ʚʣʘʯʝʥʝ ʥʘ ʟʥʘʮʠʪʝ ʟʘ ʩʨʘʚʥʝʥʠʝ, 
ʫʯʝʥʠʢʲʪ ʤʦʞʝ ʜʘ ʨʝʰʠ ʟʘʜʘʯʠʪʝ. ʇʨʠ ʚʷʨʥʦ ʨʝʰʝʥʠ ʟʘʜʘʯʠ ʩʝ 
ʚʲʟʩʪʘʥʦʚʷʚʘ ʨʘʢʝʪʘʪʘ ʥʘ ʨʦʙʦʪʘ. ɺʢʣʶʯʝʥʠ ʩʘ ʧʦʨʝʜʠʮʘ ʦʪ ʠʟʨʘʟʠ ʟʘ 
ʩʨʘʚʥʝʥʠʝ. ʇʨʠ ʛʨʝʰʝʥ ʦʪʛʦʚʦʨ, ʟʥʘʮʠʪʝ ʟʘ ʦʧʝʨʘʮʠʠʪʝ ʟʘ ʩʨʘʚʥʝʥʠʝ, ʩʝ 
ʚʨʲʱʘʪ ʥʘ ʤʝʩʪʘʪʘ ʩʠ. ʇʨʠ ʚʝʨʝʥ ʦʪʛʦʚʦʨ ʩʝ ʧʦʷʚʷʚʘ ʧʦʜʢʨʝʧʷʱʦ 
ʩʲʦʙʰʝʥʠʝ ʠ ʯʘʩʪ ʦʪ ʨʘʢʝʪʘʪʘ ʥʘ ʨʦʙʦʪʘ (ʌʠʛ. 5). 
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ʌʠʛ.5. ɺʲʧʨʦʩʠ ʦʪ ʅʠʚʦ 3 

¶ ʅʠʚʦ 4. ɺ ʪʦʚʘ ʥʠʚʦ ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʟʘʜʘʯʠ ʟʘ ʦʧʨʝʜʣʝʷʥʝ ʥʘ 
ʥʝʠʟʚʝʩʪʥʦ ʩʲʙʠʨʘʤʦ, ʫʤʘʣʷʝʤʦ ʠʣʠ ʫʤʘʣʠʪʝʣ. ɿʘʜʘʯʘʪʘ ʝ ʧʦ-ʩʣʦʞʥʘ ʟʘ 
ʫʯʝʥʠʮʠʪʝ. ʋʯʝʥʠʢʲʪ ʤʦʞʝ ʜʘ ʠʟʧʦʣʟʚʘ ʚʠʟʫʘʣʥʘ ʧʦʤʦʱ ʦʪ ʙʫʪʦʥʘ ʩ 
ʚʲʧʨʦʩʠʪʝʣʥʘ. ʆʪʛʦʚʘʨʷʡʢʠ ʥʘ ʪʦʚʘ ʥʠʚʦ, ʠʛʨʘʯʲʪ ʦʪʢʨʠʚʘ ʠʤʝʪʦ ʥʘ 
ʧʣʘʥʝʪʘʪʘ, ʦʪ ʢʦʷʪʦ ʠʜʚʘ ʨʦʙʦʪʲʪ (ʌʠʛ. 6). 

 

ʌʠʛ. 6. ʉʪʨʫʢʪʫʨʘ ʥʘ ʚʲʧʨʦʩ ʦʪ ʅʠʚʦ 4. 

¶ ʅʠʚʦ 5 ʨʘʟʚʠʚʘ ʫʤʝʥʠʷ ʟʘ ʛʨʫʧʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥ ʧʨʠʟʥʘʢ. ɺ 
ʩʣʫʯʘʷ ʩʝ ʛʨʫʧʠʨʘʪ ʛʝʦʤʝʪʨʠʯʥʠ ʬʠʛʫʨʠ ʧʦ ʬʦʨʤʘ ʠ ʧʦ ʮʚʷʪ. (ʌʠʛ. 7) 

 

ʌʠʛ. 7 ʉʭʝʤʘ ʥʘ ʥʠʚʦ 5 
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¶ ɺ ʥʠʚʦ 6 ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʢʨʠʝ ʟʘʚʠʩʠʤʦʩʪ ʠ ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʩʲʦʪʚʝʪʥʘʪʘ 
ʛʨʫʧʘ ʦʪ ʦʙʝʢʪʠ ʚ ʩʚʦʙʦʜʥʠʷ ʧʨʘʚʦʲʛʲʣʥʠʢ (ʌʠʛ. 8). 

  

ʌʠʛ.8 ɿʘʜʘʯʠ ʦʪ ʅʠʚʦ 6 

ʉʣʝʜ ʧʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ ʚʩʠʯʢʠ ʥʠʚʘ ʫʯʝʥʠʢʲʪ ʝ ʩʲʙʨʘʣ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ 
ʪʦʯʢʠ. ʊʲʡ ʢʘʪʦ ʚ ʪʘʟʠ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ ʦʮʝʥʷʚaʥʝʪʦ ʝ ʢʘʯʝʩʪʚʝʥʦ, ʘ ʥʝ 
ʢʦʣʠʯʝʩʪʚʝʥʦ, ʩʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʲʙʨʘʥʠʷ ʙʨʦʡ ʪʦʯʢʠ ʯʨʝʟ 
ʛʦʨʠʚʦ. ʉʲʩ Ăʩʲʙʨʘʥʦʪʦ ʛʦʨʠʚʦñ ʨʦʙʦʪʲʪ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʜʚʠʞʠ ʜʦ ʦʧʨʜʝʣʝʥʘ 
ʧʣʘʥʝʪʘ, ʜʦ ʩʦʙʩʪʚʝʥʘʪʘ ʩʠ ʧʣʘʥʝʪʘ ʠʣʠ ʜʘ ʦʩʪʘʥʝ ʥʘ ɿʝʤʷʪʘ, ʚ ʩʣʫʯʘʡ, ʯʝ ʥʝ ʝ 
ʩʲʙʨʘʥ ʥʝʦʙʭʦʜʠʤʠʷʪ ʙʨʦʡ ʪʦʯʢʠ ʟʘ ʟʘʨʝʞʜʘʥʝ ʩ ʛʦʨʠʚʦ (ʌʠʛ. 9). 

   

ʅʝ ʝ ʧʦʩʪʠʛʥʘʪ ʤʠʥʠʤʫʤʘ 
ʟʘ Ăʠʟʣʠʪʘʥʝñ 

/ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʘ ʦʮʝʥʢʘ/ 

ɻʦʨʠʚʦʪʦ ʝ ʜʦʩʪʘʪʲʯʥʦ ʜʦ 
ʥʘʡ-ʙʣʠʟʢʘʪʘ ʧʣʘʥʝʪʘ ï 
ʟʘʜʦʚʦʣʠʪʝʣʥʘ ʦʮʝʥʢʘ 

ɻʦʨʠʚʦʪʦ ʝ ʜʦʩʪʘʪʲʯʥʦ 
ʜʦ ʚʪʦʨʘʪʘ ʧʦ ʙʣʠʟʦʩʪ 
ʧʣʘʥʝʪʘ ï ʜʦʙʨʘ ʦʮʝʥʢʘ 

  

 

ɻʦʨʠʚʦʪʦ ʝ ʜʦʩʪʘʪʲʯʥʦ ʜʦ 
ʪʨʝʪʘʪʘ ʧʦ ʙʣʠʟʦʩʪ 
ʧʣʘʥʝʪʘ ï ʤʥʦʛʦ ʜʦʙʨʘ 

ʦʮʝʥʢʘ 

ɻʦʨʠʚʦʪʦ ʝ ʜʦʩʪʘʪʲʯʥʦ, ʟʘ 
ʜʘ ʩʝ ʚʲʨʥʝ ʨʦʙʦʪʲʪ ʥʘ 
ʩʚʦʷʪʘ ʧʣʘʥʝʪʘ ï ʦʪʣʠʯʥʘ 

ʦʮʝʥʢʘ. 

 

ʌʠʛ. 9. ʆʮʝʥʷʚʘʥʝ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʢʘ 
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3.3. ʋʞʮʦʧʤʧʜʡʰʦʙ ʩʞʙʤʡʠʙʯʡʸ 

ʀʛʨʘʪʘ ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʩ ʣʠʮʝʥʟʠʨʘʥʘ ʚʝʨʩʠʷ ʥʘ Adobe Captivate 8. ʊʦʚʘ 
ʧʦʚʦʣʷʚʘ ʝʢʩʧʦʨʪʠʨʘʥʝ ʥʘ ʠʛʨʘʪʘ ʚ SCORM ʧʘʢʝʪ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 
ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʯʨʝʟ ʩʨʝʜʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʧʦʜʜʲʨʞʘʱʘ 
SCORM ʩʲʜʲʨʞʘʥʠʝ.  

ʀʙʣʤʷʰʞʦʡʞ 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʘʥʘʣʠʟʠʨʘʥʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʝ ʨʘʟʨʘʙʦʪʝʥ ʩʮʝʥʘʨʠʠ ʠ ʧʨʦʪʦʪʠʧ ʥʘ ʆʂʀ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʟʘ 1. ʢʣʘʩ. ʉʲʦʙʨʘʟʷʚʘʥʝʪʦ ʩ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʝ ʚʘʞʝʥ 
ʝʣʝʤʝʥʪ ʦʪ ʧʨʦʮʝʩʘ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʆʂʀ. ʊʝʟʠ ʠʟʠʩʢʚʘʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʯʠʪʘʪ 
ʧʨʠ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ ʥʘ ʟʘʜʘʥʠʝʪʦ ʟʘ ʨʘʟʨʘʙʦʪʢʘ, ʠʟʙʦʨʘ ʥʘ 
ʪʝʭʥʦʣʦʛʠʯʥʦ ʩʨʝʜʩʪʚʦ ʠʣʠ ʩʨʝʜʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ.  

ɺ ʧʦ-ʥʘʪʘʪʲʰʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʝʜʩʪʦʠ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʧʠʣʦʪʥʦ ʪʝʩʪʚʘʥʝ 
ʥʘ ʧʨʦʪʦʪʠʧʘ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʤʫ 
ʧʦʣʟʚʘʝʤʦʩʪ. 
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PEDAGOGICAL ISSUES FOR DESIGN AND DEVELOPMENT OF 
EDUCATIONAL COMPUTER GAMES FOR PRIMARY SCHOOL 

Daniela Tuparova, Maya Kaseva, Marina Stoyanov 

Abstract: An analysis of pedagogical characteristics of educational computer games (ECG) is 
performed. These characteristics are strongly related to learning content, learning objectives 
and outcomes, educational activities that could be implemented through the ECG, level of 
application of game in the educational process ï micro and macro, profile of the learner, etc. 
The discussed characteristics are in the ground of design of scenarios and game mechanics; 
choice of development environment and tools. According to these characteristics a prototype 
of an ECG for primary school is developed and presented in the paper. 

Key words: educational computer games, K-1 mathematics, pedagogical characteristics 
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ʇʆʄɹʂʆ ʇɺʉɹʀʇɻɹʋɾʄʆʁ ʃʇʅʈʗʋʓʉʆʁ ʁɼʉʁ ʈʇ ʋɾʅɹʋɹ 
ăɺɾʀʇʈɹʊɾʆ ʁʆʋɾʉʆɾʋò ð ɹʆɹʄʁʀ ʆɹ ʆʘʃʇʄʃʇ ʊʄʌʐɹʘ 

ɼʘʥʠʝʣʘ ʊʫʧʘʨʦʚʘ, ʂʨʠʩʪʘ ʄʝʭʘʥʜʞʠʡʩʢʘ 

ʖɿʋ Ăʅʝʦʬʠʪ ʈʠʣʩʢʠñ 
ddureva@swu.bg 

ʈʝʟʶʤʝ: ɺ ʩʪʘʪʠʷʪʘ ʩʝ ʜʠʩʢʫʪʠʨʘʪ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʜʠʜʘʢʪʠʯʝʩʢʠ ʠ 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ. ʇʨʝʜʩʪʘʚʝʥʘ ʝ 
ʨʘʤʢʘ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ. ɺʲʟ 
ʦʩʥʦʚʘ ʥʘ ʪʘʟʠ ʨʘʤʢʘ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, 
ʩʚʲʨʟʘʥʠ ʩ ʪʝʤʘʪʘ Ăɹʝʟʦʧʘʩʝʥ ʠʥʪʝʨʥʝʪñ, ʢʦʷʪʦ ʥʘʤʠʨʘ ʤʷʩʪʦ ʚ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ 
ʧʦ ʀʊ ʚʲʚ ʚʩʝʢʠ ʢʣʘʩ ʥʘ ʧʨʦʛʠʤʥʘʟʠʘʣʥʘʪʘ ʫʯʠʣʠʱʥʘ ʩʪʝʧʝʥ..  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʝʟʦʧʘʩʝʥ ʠʥʪʝʨʥʝʪ, ʩʨʝʜʥʦ ʫʯʠʣʠʱʝ. 

1. ɻʳʛʞʝʞʦʡʞ 

ʊʝʤʘʪʘ ʟʘ ʙʝʟʦʧʘʩʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ ʦʪ ʧʦʜʨʘʩʪʚʘʱʠʪʝ ʝ ʢʣʶʯʦʚʘ 
ʚ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʊʷ ʝ ʯʘʩʪ ʦʪ ʩʲʚʨʝʤʝʥʥʘʪʘ 
ʜʠʛʠʪʘʣʥʘ ʢʫʣʪʫʨʘ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʜʦʩʪʠʛʥʝ ʜʦ ʚʲʟʧʨʠʷʪʠʷʪʘ ʥʘ ʜʝʮʘʪʘ ʠ 
ʦʩʲʟʥʘʚʘʥʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʪʝʤʘʪʘ. ɼʝʮʘʪʘ ʪʨʷʙʚʘ ʜʘ ʧʦʟʥʘʚʘʪ 
ʦʧʘʩʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʛʠ ʛʨʦʟʷʪ ʠʟʧʦʣʟʚʘʡʢʠ ʨʘʟʣʠʯʥʠ ʫʩʣʫʛʠ ʚ ʠʥʪʝʨʥʝʪ, 
ʚʢʣʶʯʠʪʝʣʥʦ ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ ʠ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʬʦʨʤʠʨʘʪ 
ʫʤʝʥʠʷ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʧʨʝʜʧʘʟʚʘʥʝ ʦʪ ʦʧʘʩʥʦʩʪʠʪʝ ʚ ʠʥʪʝʨʥʝʪ 
ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. 

ɽʜʠʥ ʚʲʟʤʦʞʝʥ ʧʦʜʭʦʜ ʟʘ ʧʦ-ʝʬʠʢʘʩʥʦ ʬʦʨʤʠʨʘʥʝ ʥʘ ʪʝʟʠ ʫʤʝʥʠʷ ʝ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʯʨʝʟ ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ 
ʧʦʧʘʜʘʪ ʚ ʩʠʤʫʣʘʮʠʦʥʥʘ ʩʨʝʜʘ, ʨʘʟʨʝʰʘʚʘʪ ʨʘʟʣʠʯʥʠ ʧʨʦʙʣʝʤʠ ʠ ʩʠʪʫʘʮʠʠ, 
ʩʚʲʨʟʘʥʠ ʩ ʦʧʘʩʥʦʩʪʠʪʝ ʚ ʠʥʪʝʨʥʝʪ, ʥʘʫʯʘʚʘʪ ʧʨʘʚʠʣʘʪʘ ʟʘ ʙʝʟʦʧʘʩʥʦ 
ʧʦʚʝʜʝʥʠʝ ʠ ʜʨ. 

ʆʩʥʦʚʥʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ 
ʠʛʨʠ ʩʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʮʝʣʠ, ʢʦʠʪʦ ʩʝ ʧʦʩʪʠʛʘʪ ʩ ʜʘʜʝʥʘ ʠʛʨʘ, ʜʠʜʘʢʪʠʯʝʩʢʠʪʝ 
ʟʘʜʘʯʠ, ʢʦʠʪʦ ʩʝ ʨʝʰʘʚʘʪ ʩ ʥʝʷ, ʨʘʚʥʠʱʝʪʦ ʥʘ ʢʦʝʪʦ ʩʝ ʧʨʠʣʘʛʘ ʜʘʜʝʥʘ ʠʛʨʘ ï 
ʤʘʢʨʦ ʠʣʠ ʤʠʢʨʦʨʘʚʥʠʱʝ. ʄʘʢʨʦ ʨʘʚʥʠʱʝʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʮʷʣ 
ʫʨʦʢ, ʪʝʤʘ, ʨʘʟʜʝʣ, ʢʫʨʩ. ʄʠʢʨʦ ʨʘʚʥʠʱʝʪʦ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʛʨʘʪʘ ʩʝ ʩʚʲʨʟʚʘ 
ʩ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʠʥ ʫʨʦʢ. 

ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʨʘʤʢʘ ʟʘ ʦʧʠʩʘʥʠʝ ʠ ʘʥʘʣʠʟ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʘ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ. 
ʏʘʩʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ [1]. ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʘʟʠ ʨʘʤʢʘ ʩʘ 



58 XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 

 

ʦʧʠʩʘʥʠ ʥʷʢʦʣʢʦ ʠʛʨʠ ʧʦ ʪʝʤʘʪʘ Ăɹʝʟʦʧʘʩʝʥ ʠʥʪʝʨʥʝʪñ, ʢʦʠʪʦ ʩʘ ʩʚʦʙʦʜʥʦ 
ʜʦʩʪʲʧʥʠ ʚ ʠʥʪʝʨʥʝʪ. 

2. ʉʙʥʣʙ ʠʙ ʧʨʡʪʙʦʡʞ ʝʡʝʙʣʫʡʰʞʪʣʡʫʞ ʡ ʫʞʮʦʧʤʧʜʡʰʦʡ 
ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʦʙ ʧʚʩʙʠʧʛʙʫʞʤʦʡ ʣʧʥʨʷʫʳʩʦʡ ʡʜʩʡ 

ɿʘ ʥʫʞʜʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʷ ʘʥʘʣʠʟ ʠ ʦʧʠʩʘʥʠʝ ʩʘ ʚʟʝʪʠ ʧʦʜ ʚʥʠʤʘʥʠʝ 
ʩʣʝʜʥʠʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʛʨʘʪʘ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ.  

ʊʝʭʥʦʣʦʛʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʀʤʝ ʥʘ ʠʛʨʘʪʘ ʠ URL ʚ ʩʣʫʯʘʡ, ʯʝ ʠʛʨʘʪʘ ʝ ʜʦʩʪʲʧʥʘ ʚ ʠʥʪʝʨʥʝʪ; 

¶ ʀʟʠʩʢʚʘʥʠʷ ʢʲʤ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʠʛʨʘʪʘ ï Adobe Flash 
Player, HTML5 ʠ ʜʨ.;  

¶ ʅʘʣʠʯʠʝ ʥʘ ʧʨʠʩʧʦʩʦʙʷʚʘʱ ʩʝ ʢʲʤ ʭʘʨʜʫʝʨʘ ʜʠʟʘʡʥ (responsive design); 

¶ ʉʲʚʤʝʩʪʠʤʦʩʪ ʩ ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ; 

¶ ʅʘʯʠʥ ʟʘ ʜʦʩʪʘʚʷʥʝ ʥʘ ʧʨʦʜʫʢʪʘ ʥʘ ʢʨʘʡʥʠʷ ʧʦʪʨʝʙʠʪʝʣ; 

¶ ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʚ ʝʣʝʢʪʨʦʥʥʘ ʩʨʝʜʘ ʟʘ ʦʙʫʯʝʥʠʝ; 

¶ ɽʟʠʢʦʚʘ ʣʦʢʘʣʠʟʘʮʠʷ; 

¶ ɼʠʟʘʡʥ; 

¶ ɹʨʦʡ ʠʛʨʘʯʠ; 

¶ ʅʘʣʠʯʠʝ ʥʘ ʬʦʥʦʚʦ ʟʚʫʢʦʚʦ ʦʬʦʨʤʣʝʥʠʝ; 

¶ ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ ʢʲʤ ʩʣʝʜʚʘʱʦ ʥʠʚʦ. ɺʩʷʢʦ ʥʠʚʦ ʚ ʠʛʨʘʪʘ 
ʤʦʞʝ ʜʘ ʧʦʢʨʠʚʘ ʝʜʥʦ ʠʣʠ ʥʷʢʦʣʢʦ ʧʦʟʥʘʚʘʪʝʣʥʠ ʨʘʚʥʠʱʘ ʚ ʠʟʙʨʘʥʘʪʘ 
ʪʘʢʩʦʥʦʤʠʷ ʟʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ ʠʣʠ ʨʘʟʣʠʯʝʥ ʜʦʤʝʡʥ ʦʪ ʟʥʘʥʠʷ ʠ 
ʫʤʝʥʠʷ. ʊʘʟʠ ʪʝʭʥʦʣʦʛʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥʘ ʩ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʆʂʀ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʆʙʣʘʩʪ ʥʘ ʟʥʘʥʠʷ ï ʦʧʠʩʘʥʠʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ ʠ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ 
ʠ ʧʨʦʮʝʜʫʨʠ, ʫʤʝʥʠʷ, ʢʦʠʪʦ ʩʝ ʨʘʟʚʠʚʘʪ ʠʣʠ ʦʮʝʥʷʚʘʪ ʩ ʠʛʨʘʪʘ.  

¶ ʎʝʣʠ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ï ʚʢʣʶʯʚʘ ʦʧʠʩʘʥʠʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ ʚ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʪʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ, ʠʣʠ ʜʨʫʛʘ ʢʦʛʥʠʪʠʚʥʘ ʪʘʢʩʦʥʦʤʠʷ.  

¶ ʇʨʦʩʣʝʜʷʚʘʥʝ/ʦʪʯʠʪʘʥʝ ʥʘ ʧʦʩʪʠʞʝʥʠʷʪʘ ï ʥʘʣʠʯʠʝ ʠʣʠ ʣʠʧʩʘ ʥʘ 
ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. ɺ ʩʣʫʯʘʡ ʥʘ ʥʘʣʠʯʠʝ ʩʝ 
ʧʨʘʚʠ ʦʧʠʩʘʥʠʝ ʥʘ ʤʝʭʘʥʠʟʤʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʪʦʯʢʠ ʠ ʝʚʝʥʪʫʘʣʥʘʪʘ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʢʘʣʘ ʟʘ ʪʨʘʥʩʬʝʨ ʥʘ ʪʦʯʢʠʪʝ ʚ ʦʮʝʥʢʠ.  

¶ ʇʦʣʦʞʠʪʝʣʥʠ ʩʪʠʤʫʣʠ ʟʘ ʠʛʨʘʯʘ/ʠʛʨʘʯʠʪʝ ï ʛʣʘʩʦʚʠ ʧʦʟʜʨʘʚʣʝʥʠʷ, 
ʙʘʜʞʦʚʝ, ʪʦʯʢʠ ʠ ʜʨ.  
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¶ ʊʠʧ ʥʘ ʠʛʨʘʪʘ ʩʧʦʨʝʜ ʥʝʡʥʘʪʘ ʨʘʟʚʠʚʘʱʘ ʬʫʥʢʮʠʷ. ʈʘʟʚʠʚʘʱʘʪʘ 
ʬʫʥʢʮʠʷ ʥʘ ʠʛʨʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥʘ ʩ: ʨʘʟʚʠʪʠʝ ʥʘ ʚʥʠʤʘʥʠʝ, 
ʦʪʥʦʰʝʥʠʝ, ʫʤʝʥʠʷ, ʟʥʘʥʠʷ, ʪʚʦʨʯʝʩʪʚʦ, ʣʦʛʠʯʝʩʢʦ ʤʠʩʣʝʥʝ, ʤʦʪʦʨʥʠ 
ʠʣʠ ʩʝʥʟʦʨʥʠ ʫʤʝʥʠʷ ʠ ʜʨ. 

¶ ʊʠʧ ʥʘ ʠʛʨʘʪʘ ʩʧʦʨʝʜ ʩʮʝʥʘʨʠʷ - ʧʨʠʢʣʶʯʝʥʩʢʘ, ʧʨʠʢʘʟʢʘ, ʠʩʪʦʨʠʯʝʩʢʘ 
ʠʣʠ ʝʪʥʦʛʨʘʬʩʢʘ, ʩ ʦʪʚʦʨʝʥ ʢʨʘʡ, ʙʝʟ ʢʨʘʡ ʠ ʜʨ.  

¶ ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʠʛʨʘʯʘ ʩ ʦʩʪʘʥʘʣʠʪʝ ʠʛʨʘʯʠ ʠ ʠʛʨʘʪʘ 

¶ ʅʠʚʦ ʥʘ ʪʨʫʜʥʦʩʪ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ.  

¶ ʇʝʜʘʛʦʛʠʯʝʩʢʠ ʩʮʝʥʘʨʠʠ. 

¶ ɺʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ï ʥʘ ʤʘʢʨʦ ʠʣʠ ʤʠʢʨʦ ʥʠʚʦ ʩ ʦʧʠʩʘʥʠʝ ʥʘ 
ʩʲʦʪʚʝʪʥʠʪʝ ʜʠʜʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʩ ʠʛʨʘʪʘ. 

ʇʨʠʤʝʨʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʩʘ:  

¶ ɿʘ ʫʩʚʦʷʚʘʥʝ ʠ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʢʘʪʦ ʦʪʜʝʣʥʠ 
ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʫʨʦʢʘ;  

¶ ɿʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦ ʦʙʫʯʝʥʠʝ; 

¶ ɿʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʜʝʮʘʪʘ ʥʘ ʚʩʝʢʠ ʝʪʘʧ 
ʦʪ ʦʙʫʯʝʥʠʝʪʦ; 

¶ ɿʘ ʩʲʯʝʪʘʚʘʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʘʪʘ ʨʘʙʦʪʘ ʩ ʬʨʦʥʪʘʣʥʘʪʘ ʨʘʙʦʪʘ ʩ ʮʝʣʠʷ 
ʢʣʘʩ; 

¶ ɿʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʜʝʮʘʪʘ; 

¶ ɿʘ ʤʦʪʠʚʠʨʘʥʝ ʥʘ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ; 

¶ ɿʘ ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠ ʫʤʝʥʠʷ; 

¶ ɿʘ ʨʘʟʚʠʪʠʝ ʥʘ ʪʚʦʨʯʝʩʢʦ ʤʠʩʣʝʥʝ; 

¶ ɿʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʥʘ ʩʠʪʫʘʮʠʷ ʠ ʪ.ʥ. 

3. ʈʩʞʝʪʫʙʛʸʦʞ ʦʙ ʨʩʡʥʞʩʡ ʠʙ ʡʜʩʡ ʨʧ ʫʞʥʙʫʙ ăɺʞʠʧʨʙʪʞʦ ʡʦʫʞʩʦʞʫò 

ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʧʨʠʤʝʨʠ ʥʘ ʠʛʨʠ ʧʦ ʪʝʤʘʪʘ. ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʠʝ ʩʲʛʣʘʩʥʦ 
ʧʦʩʦʯʝʥʘʪʘ ʨʘʤʢʘ ʝ ʥʘʧʨʘʚʝʥʦ ʩʘʤʦ ʥʘ ʝʜʥʘ ʦʪ ʠʛʨʠʪʝ, ʧʦʨʘʜʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚ 
ʩʪʨʘʥʠʮʠʪʝ. ʆʩʪʘʥʘʣʠʪʝ ʠʛʨʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩʲʩ ʩʲʢʨʘʪʝʥʦ ʦʧʠʩʘʥʠʝ. 

3.1 Safe Online Surfing 

ʀʛʨʘʪʘ ʝ ʨʘʟʨʘʙʦʪʢʘ ʥʘ FBI. ʆʧʠʩʘʥʠʝʪʦ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʚ ʊʘʙʣʠʮʘ 1. 
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ʊʘʙʣʠʮʘ 1. ʆʧʠʩʘʥʠʝ ʥʘ ʠʛʨʘʪʘ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʆʧʠʩʘʥʠʝ / ʨʝʘʣʠʟʘʮʠʷ 

ɿʘʛʣʘʚʠʝ ʠ ʘʜʨʝʩ 
ʥʘ ʠʛʨʘʪʘ 

Safe Online Surfing, https://sos.fbi.gov/index.html. 

ʊʝʭʥʦʣʦʛʠʷ ʟʘ 
ʚʠʟʫʘʣʠʟʘʮʠʷ 

HTML5 

ʅʘʣʠʯʠʝ ʥʘ 
responsive design 

ɼʘ 

ʉ̡ ʚʤʝʩʪʠʤʦʩʪ ʩ 
ʦʧʝʨʘʮʠʦʥʥʠ 
ʩʠʩʪʝʤʠ 

ʀʛʨʘʪʘ ʝ ʫʝʙ ʙʘʟʠʨʘʥʘ ʠ ʝ ʜʦʩʪʲʧʥʘ ʦʪ ʚʩʷʢʦ ʫʩʪʨʦʡʩʪʚʦ 
ʠ ʦʧʝʨʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ 

ɼʦʩʪʘʚʷʥʝ ʜʦ 
ʧʦʪʨʝʙʠʪʝʣ 

ʃʝʩʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜ ʢʨʘʡʥʠʪʝ 
ʧʦʪʨʝʙʠʪʝʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʭʠʧʝʨ ʚʨʲʟʢʘ 

ʀʥʪʝʛʨʠʨʘʥʝ ʚ 
ʩʨʝʜʘ ʟʘ ʝ-
ʦʙʫʯʝʥʠʝ 

ʀʥʪʝʛʨʠʨʘʥʝʪʦ ʚ ʝʣʝʢʪʨʦʥʥʘ ʩʨʝʜʘ ʟʘ ʦʙʫʯʝʥʠʝ ʩʝ 
ʦʩʲʱʝʩʪʚʷʚʘ ʧʦʩʨʝʜʩʪʚʦʤ  ʭʠʧʝʨ ʚʨʲʟʢʘ. ï 
ʥʝʚʲʟʤʦʞʥʦʩʪ ʥʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 
ʠʛʨʘʪʘ ʢʲʤ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. ʋʝʙ ʩʘʡʪʲʪ 
ʥʘ ʠʛʨʘʪʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʧʨʘʚʠ ʪʝʢʫʱ ʨʝʡʪʠʥʛ ʥʘ 
ʠʛʨʘʯʠʪʝ. 

ɽʟʠʢʦʚʘ 
ʣʦʢʘʣʠʟʘʮʠʷ 

ɸʥʛʣʠʡʩʢʠ ʠ ʠʩʧʘʥʩʢʠ ʝʟʠʢ 

ɹʨʦʡ ʠʛʨʘʯʠ 1 

ʌʦʥʦʚʦ ʟʚʫʢʦʚʦ 
ʦʬʦʨʤʣʝʥʠʝ 

ɼʘ 

ɼʠʟʘʡʥ ʉʲʟʜʘʜʝʥʘ ʦʪ ʌʝʜʝʨʘʣʥʦʪʦ ʙʶʨʦ ʟʘ ʨʘʟʩʣʝʜʚʘʥʝ (ʌɹʈ) 
ʚ ɸʤʝʨʠʢʘ, ʠʛʨʘʪʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʛʦʣʷʤ ʚʲʟʨʘʩʪʦʚ 
ʜʠʘʧʘʟʦʥ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ï ʦʪ 3-ʪʠ ʜʦ 8-ʤʠ ʢʣʘʩ, ʢʘʪʦ 
ʚʩʝʢʠ ʢʣʘʩ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʨʘʟʣʠʯʥʘ ʣʦʢʘʮʠʷ (ʟʘ 
ʚʩʝʢʠ ʢʣʘʩ ʝ ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʣʠʯʥʦ ʤʷʩʪʦ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʜʝʡʩʪʚʠʝʪʦ, ʨʝʩʧʝʢʪʠʚʥʦ ʜʠʟʘʡʥ) ʠ ʘʚʘʪʘʨ (ʛʣʘʚʝʥ 
ʛʝʨʦʡ, ʢʦʡʪʦ ʝ ʧʦʜʭʦʜʷʱ ʠ ʟʘ ʤʦʤʠʯʝ, ʠ ʟʘ ʤʦʤʯʝ), ʢʘʪʦ 
ʠ ʜʚʘʪʘ ʝʣʝʤʝʥʪʘ ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʩ ʚʲʟʨʘʩʪʪʘ ʠ 
ʧʨʝʜʧʦʣʘʛʘʝʤʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ ʦʙʫʯʘʚʘʱʠʪʝ ʩʝ.  

3-ʪʠ ʢʣʘʩ:  

ʤʷʩʪʦ, ʥʘ ʢʦʝʪʦ ʩʝ ʨʘʟʚʠʚʘ ʠʛʨʘʪʘ ï ʪʨʦʧʠʯʝʩʢʠ ʦʩʪʨʦʚ; 

ʘʚʘʪʘʨ ï ʤʘʡʤʫʥʢʘ; 
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 4-ʪʠ ʢʣʘʩ: 

ʤʷʩʪʦ, ʥʘ ʢʦʝʪʦ ʩʝ ʨʘʟʚʠʚʘ ʠʛʨʘʪʘ ï ɿʘʤʨʲʟʥʘʣ ʦʩʪʨʦʚ; 

ʘʚʘʪʘʨ ï ʧʠʥʛʚʠʥ; 

 

 

 5-ʪʠ ʢʣʘʩ: 

ʤʷʩʪʦ, ʥʘ ʢʦʝʪʦ ʩʝ ʨʘʟʚʠʚʘ ʠʛʨʘʪʘ ï ɺʫʣʢʘʥʠʯʝʥ ʦʩʪʨʦʚ; 

ʘʚʘʪʘʨ ï ʨʦʙʦʪ; 

 

 6-ʪʠ ʢʣʘʩ: 

ʤʷʩʪʦ, ʥʘ ʢʦʝʪʦ ʩʝ ʨʘʟʚʠʚʘ ʠʛʨʘʪʘ ï ʆʩʪʨʦʚ ʩ ʜʨʲʚʯʝʪʘ; 

ʘʚʘʪʘʨ ï ʧʪʠʯʢʘ; 
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 7-ʤʠ ʢʣʘʩ: 

ʤʷʩʪʦ, ʥʘ ʢʦʝʪʦ ʩʝ ʨʘʟʚʠʚʘ ʠʛʨʘʪʘ ï ʇʫʩʪʠʥʝʥ  ʦʩʪʨʦʚ; 

ʘʚʘʪʘʨ ï ʛʫʱʝʨʯʝ; 

 

 8. ʢʣʘʩ: 

ʄʷʩʪʦ ï ʂʠʪʘʡ; 

ɸʚʘʪʘʨ - ʇʘʥʜʘ 

 

ʇʨʝʤʠʥʘʚʘʥʝ ʢʲʤ 
ʩʣʝʜʚʘʱʦ ʥʠʚʦ 

ɺʲʚ ʚʩʝʢʠ ʢʣʘʩ ʠʤʘ ʧʦʩʪʘʚʝʥʠ ʧʦ 7 ʟʘʜʘʯʠ ʟʘ ʨʝʰʘʚʘʥʝ, 
ʥʦ ʠʛʨʘʯʲʪ ʤʦʞʝ ʩʘʤ ʜʘ ʠʟʙʠʨʘ ʥʘ ʢʦʝ ʥʠʚʦ ʜʘ ʧʨʝʤʠʥʝ. 
ʅʘʣʠʮʝ ʝ ʣʠʥʠʷ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʨʝʤʠʥʘʪʠʪʝ 
ʟʘʜʘʯʠ. 
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ɿʘ ʚʩʷʢʘ ʦʪ ʧʦʩʦʯʝʥʠʪʝ ʮʝʣʝʚʠ ʛʨʫʧʠ ʝ ʩʲʟʜʘʜʝʥ 
ʧʦʜʨʘʟʜʝʣ ʥʘ ʠʛʨʘʪʘ, ʢʦʡʪʦ ʚʢʣʶʯʚʘ ʚ ʩʝʙʝ ʩʠ 7 ʠʛʨʦʚʠ 
ʫʧʨʘʞʥʝʥʠʷ, ʮʝʣʷʱʠ ʜʘ ʧʨʦʚʝʨʷʪ ʟʥʘʥʠʷʪʘ ʠ 
ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʢʘ ʚ ʨʘʟʣʠʯʥʠ ʚʲʟʤʦʞʥʠ ʩʠʪʫʘʮʠʠ, 
ʥʘ ʢʦʠʪʦ ʪʦʡ ʤʦʞʝ ʜʘ ʧʦʧʘʜʥʝ ʚ ʠʥʪʝʨʥʝʪ 
ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʩʲʱʦ ʪʘʢʘ ʜʘ ʨʘʟʚʠʷʪ ʥʝʛʦʚʦʪʦ 
ʚʲʦʙʨʘʞʝʥʠʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʦ ʤʠʩʣʝʥʝ ʠ ʜʚʠʛʘʪʝʣʥʠ 
ʫʤʝʥʠʷ. ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʢʲʤ ʚʩʷʢʦ ʦʪ ʥʠʚʘʪʘ ʝ ʩʧʦʨʝʜ 
ʞʝʣʘʥʠʝʪʦ ʥʘ ʠʛʨʘʯʘ. 

ʆʙʣʘʩʪ ʥʘ ʟʥʘʥʠʷ ɹʝʟʦʧʘʩʥʦ ʧʦʚʝʜʝʥʠʝ ʚ ʠʥʪʝʨʥʝʪ. ɽʣʝʢʪʨʦʥʥʘ ʧʦʱʘ, 
ʧʘʨʦʣʘ, ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʤʝ, ʭʘʢʝʨ, ʚʠʨʫʩé 

ʎʝʣʠ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ 

ʋʯʝʥʠʢʲʪ ʠʜʝʥʪʠʬʠʮʠʨʘ ʨʠʩʢʦʚʠ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʠʪʦ 
ʤʦʞʝ ʜʘ ʧʦʧʘʜʥʝ, ʨʘʙʦʪʝʡʢʠ ʩ ʫʩʣʫʛʘ ʚ ʠʥʪʝʨʥʝʪ.  

ʇʨʦʩʣʝʜʷʚʘʥʝ/ 
ʦʪʯʠʪʘʥʝ ʥʘ 
ʧʦʩʪʠʞʝʥʠʷʪʘ 

ʅʘʣʠʮʝ  ʝ ʣʠʥʠʷ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʨʝʤʠʥʘʪʠʪʝ 
ʟʘʜʘʯʠ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʣʠʯʝʩʪʚʦʪʦ ʨʝʰʝʥʠ 
ʧʦʜʟʘʜʘʯʠ, ʥʦʤʝʨʘ ʥʘ ʠʛʨʘʪʘ ʚ ʣʠʥʠʷʪʘ ʦʪ ʟʘʜʘʯʠ ʩʝ 
ʚʠʟʫʘʣʠʟʠʨʘ ʩ ʨʘʟʣʠʯʝʥ ʨʘʟʤʝʨ. 

ʇʦʣʦʞʠʪʝʣʥʠ 
ʩʪʠʤʫʣʠ ʟʘ 
ʠʛʨʘʯʠʪʝ 

ʇʨʠ ʠʟʧʲʣʥʝʥʠʷ ʥʘ ʚʩʷʢʘ ʦʪ ʟʘʜʘʯʠʪʝ ʠʛʨʘʯʲʪ ʧʦʣʫʯʘʚʘ 
ʧʦʜʢʨʝʧʷʱʦ ʩʲʦʙʱʝʥʠʝ. ɺ ʩʣʫʯʘʡ ʥʘ ʥʝʫʩʧʝʭ, ʠʤʘ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʦʚʪʦʨʠ ʠʛʨʦʚʦʪʦ ʫʧʨʘʞʥʝʥʠʝ. 

ʊʠʧ ʥʘ ʠʛʨʘʪʘ 
ʩʧʦʨʝʜ ʥʝʡʥʘʪʘ 
ʨʘʟʚʠʚʘʱʘ 
ʬʫʥʢʮʠʷ 

ɿʘ ʚʲʟʧʨʠʷʪʠʝ; 

ʄʦʪʦʨʥʠ ʫʤʝʥʠʝ; 

ɿʘ ʣʦʛʠʯʝʩʢʦ ʤʠʩʣʝʥʝ; 

ʊʠʧ ʥʘ ʠʛʨʘʪʘ 
ʩʧʦʨʝʜ ʩʮʝʥʘʨʠʷ 

ʇʨʠʢʣʶʯʝʥʩʢʘ 

ɺʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ ʆʪ 3 ʜʦ 8 ʢʣʘʩ 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʥʘ ʠʛʨʘʯʘ ʩ 
ʦʩʪʘʥʘʣʠʪʝ 
ʠʛʨʘʯʠ ʠ ʠʛʨʘʪʘ 

ʀʛʨʘʪʘ ʝ ʠʥʜʠʚʠʜʫʘʣʥʘ ʠ ʠʛʨʘʯʲʪ ʥʷʤʘ ʜʦʩʝʛ ʩ ʜʨʫʛʠ 
ʠʛʨʘʯʠ. ɺʩʝʢʠ ʠʛʨʘʯ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʩʘʤ ʜʘ ʠʟʙʠʨʘ ʥʘ 
ʢʦʝ ʥʠʚʦ (ʨʝʩʧʝʢʪʠʚʥʦ ʢʣʘʩ) ʠ ʩʲʦʪʚʝʪʥʦ ʠʛʨʘ/ʠʟʧʠʪ ʜʘ 
ʟʘʧʦʯʥʝ. ʀʛʨʘʝʱʠʷʪ ʤʦʞʝ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ ʜʘ ʥʘʧʫʩʥʝ 
ʪʝʢʫʱʘʪʘ ʠʛʨʘ ʠ ʜʘ ʩʝ ʚʲʨʥʝ ʚ ʥʘʯʘʣʥʘ ʧʦʟʠʮʠʷ, ʚ ʢʦʷʪʦ 
ʤʦʞʝ ʜʘ ʩʠ ʠʟʙʝʨʝ ʥʠʚʦ ʦʪʥʦʚʦ. ʄʦʞʝ ʜʘ ʫʩʪʘʥʦʚʠ ʥʘ 
ʢʦʝ ʤʷʩʪʦ ʝ ʚ ʢʣʘʩʘʮʠʷʪʘ ʥʘ ʫʝʙʩʘʡʪʘ ʥʘ ʠʛʨʘʪʘ. 

ʅʠʚʦ ʥʘ ʪʨʫʜʥʦʩʪ 
ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 
ʮʝʣʠʪʝ ʥʘ 
ʦʙʫʯʝʥʠʝ 

ɿʘʜʘʯʠʪʝ ʚ ʠʛʨʘʪʘ ʜʦʩʪʠʛʘʪ ʜʦ ʧʦʟʥʘʚʘʪʝʣʥʦ ʨʘʚʥʠʱʝ 
Oʮʝʥʢʘ, ʩʲʛʣʘʩʥʦ ʪʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ. [2] 
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ʇʝʜʘʛʦʛʠʯʝʩʢʠ 
ʩʮʝʥʘʨʠʠ 

ɿʘʜʘʚʘʥʠʪʝ ʚʲʧʨʦʩʠ ʚ ʠʛʨʘʪʘ ʩʘ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ ʠ ʩ 
ʨʘʟʣʠʯʝʥ ʢʦʥʪʝʢʩʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʙʨʘʥʠʷ ʢʣʘʩ. 
ʅʘʙʣʶʜʘʚʘ ʩʝ ʦʙʱ ʤʦʜʝʣ ʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥʝʪʦ ʥʘ 
ʚʲʧʨʦʩʠʪʝ ï ʚ ñʤʠʥʠ ʠʛʨʠʪʝò ʚʲʧʨʦʩʠʪʝ ʩʘ ʧʦʩʪʘʚʝʥʠ ʩ 
ʮʝʣ ʩʘʤʦ-ʧʨʦʚʝʨʢʘ ʥʘ ʟʥʘʥʠʷʪʘ ʥʘ ʠʛʨʘʝʱʠʷ. ɺʲʧʨʦʩʠʪʝ 
ʚ ʠʛʨʠʪʝ ʩʘ ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ - ʤʥʦʞʝʩʪʚʝʥ ʠʟʙʦʨ, 
ʩʲʦʪʚʝʪʩʪʚʠʝ, ʢʨʲʩʪʦʩʣʦʚʠʮʘ, ʦʪʢʨʠʡ ʜʫʤʠʪʝ. ɺ ʪʘʢʘ 
ʥʘʨʝʯʝʥʠʷ ñʠʟʧʠʪò ʚʲʧʨʦʩʠʪʝ ʩʘ ʦʪ ʪʠʧ ñɼʘ/ʅʝò ʠ 
ʧʦʩʪʘʚʷʪ ʠʛʨʘʯʘ ʚ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ, ʥʘ ʢʦʠʪʦ ʤʦʞʝ ʜʘ 
ʧʦʧʘʜʥʝ ʚ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. 

ɺʲʟʤʦʞʥʦʩʪʠ ʟʘ 
ʧʨʠʣʦʞʝʥʠʝ 

ɿʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʥʘ ʩʠʪʫʘʮʠʷ; 

ɿʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦ ʦʙʫʯʝʥʠʝ; 

ɿʘ ʫʩʚʦʷʚʘʥʝ ʠ ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ; 

3.2. The Internet Safety Game 

ʉʲʟʜʘʜʝʥʘ ʦʪ ʅʘʮʠʦʥʘʣʥʠʷ ʮʝʥʪʲʨ ʟʘ ʠʟʯʝʟʥʘʣʠ ʠ ʝʢʩʧʣʦʘʪʠʨʘʥʠ ʜʝʮʘ ʚ 
ɸʤʝʨʠʢʘ, ʠʛʨʘʪʘ ʮʝʣʠ ʜʘ ʟʘʧʦʟʥʘʝ ʥʘʡ-ʤʘʣʢʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʚ ʀʥʪʝʨʥʝʪ ʩ 
ʨʘʟʣʠʯʥʠ ʠ ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʘʢʨʦʥʠʤʠ ʚ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ 
ʩ ʦʩʥʦʚʥʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ʙʝʟʦʧʘʩʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. 
ɸʜʨʝʩʲʪ ʥʘ ʠʛʨʘʪʘ ʝ:  

http://www.netsmartzkids.org/adventuregames/theinternetsafetygame. 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʠʛʨʘʝʱʠʷ ʝ ʜʘ ʥʘʤʝʨʠ 6 ʨʘʟʣʠʯʥʠ ʧʨʝʜʤʝʪʘ, ʢʘʪʦ ʩʣʝʜ 
ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʚʩʝʢʠ ʧʨʝʜʤʝʪ ʥʘʫʯʘʚʘ ʥʦʚʦ ʧʨʘʚʠʣʦ ʟʘ ʙʝʟʦʧʘʩʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʠʥʪʝʨʥʝʪ. ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ ʧʨʝʜʤʝʪʠʪʝ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

1. ʍʚʲʨʣʷ ʩʝ ʟʘʨʯʝʪʦ (ʭʚʲʨʣʷʥʝʪʦ ʥʘ ʟʘʨʯʝʪʦ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʥʘʪʠʩʢʘʥʝ ʥʘ 
ʝʜʠʥ ʙʫʪʦʥ); 

2. ʀʟʙʠʨʘ ʩʝ ʧʦʩʦʢʘʪʘ, ʚ ʢʦʷʪʦ ʠʛʨʘʯʲʪ ʤʠʩʣʠ, ʯʝ ʩʝ ʥʘʤʠʨʘ ʩʣʝʜʚʘʱʠʷ 
ʧʨʝʜʤʝʪ; 

3. ʀʟʚʲʨʚʷʚʘʪ ʩʝ ʪʦʣʢʦʚʘ ʢʨʘʯʢʠ ʚ ʠʟʙʨʘʥʘʪʘ ʧʦʩʦʢʘ, ʢʦʣʢʦʪʦ ʝ ʧʦʢʘʟʘʣ 
ʟʘʨ̡ʪ ʧʨʠ ʭʚʲʨʣʷʥʝʪʦ ʤʫ; 

ʇʦʩʦʯʝʥʠʪʝ ʩʪʲʧʢʠ ʩʝ ʧʦʚʪʘʨʷʪ ʜʦ ʥʘʤʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠ ʧʨʝʜʤʝʪʠ. 

ʀʛʨʘʪʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʜʝʮʘ ʦʪ 5 ʜʦ 9 ʛʦʜʠʥʠ. ɹʘʟʠʨʘʥʘ ʝ ʥʘ Adobe Flash. 

3.3 Safety Land 

ʉʲʟʜʘʜʝʥʘ ʦʪ ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ AT&T, ʠʛʨʘʪʘ ʮʝʣʠ ʜʘ ʩʝ 
ʧʨʝʙʦʨʠ ʩ ʥʝʞʝʣʘʥʠʪʝ ʩʲʦʙʱʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʷ (ʩʧʘʤ) ʚʲʚ ʚʠʨʪʫʘʣʥʦʪʦ 
ʧʨʦʩʪʨʘʥʩʪʚʦ. ɸʜʨʝʩʲʪ ʝ https://www.att.com/Common/images/safety/game.html 
ʉʶʞʝʪʲʪ ʩʝ ʨʘʟʚʠʚʘ ʚ ʧʣʘʥʝʪʘ, ʥʘʨʝʯʝʥʘ Safety Land  (ɹʝʟʦʧʘʩʥʘʪʘ ʧʣʘʥʝʪʘ). 
ʅʘ ʪʘʟʠ ʧʣʘʥʝʪʘ ʜʝʮʘʪʘ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʠʥʪʝʨʥʝʪ ʩʧʦʢʦʡʥʦ ʠ ʙʝʟʦʧʘʩʥʦ, 
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ʜʦʢʘʪʦ ʥʝ ʩʝ ʧʦʷʚʷʚʘ ʫʞʘʩʥʦʪʦ ʯʫʜʦʚʠʱʝ, ʢʦʝʪʦ ʠʟʧʨʘʱʘ ʥʝʧʨʠʷʪʥʘ ʠ ʥʝʞʝʣʘʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʚʩʠʯʢʠ. ɼʝʮʘʪʘ ʟʘʝʜʥʦ ʩʲʩ ʩʫʧʝʨ ʛʝʨʦʡ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʦʨʷʪ 
ʧʨʘʚʠʣʥʦ ʥʘ ʨʘʟʣʠʯʥʠ ʚʲʧʨʦʩʠ, ʟʘ ʜʘ ʚʲʟʩʪʘʥʦʚʷʪ ʩʚʦʷ ʛʨʘʜ ʦʪ ʥʘʧʘʜʝʥʠʝʪʦ. 

3.4. ɹʠ ʪʳʥ ʧʦʤʙʢʦ 

ʀʛʨʘʪʘ ʝ ʙʲʣʛʘʨʩʢʘ ʠ ʟʘʧʦʟʥʘʚʘ ʜʝʮʘʪʘ ʩ ʦʩʥʦʚʥʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ʙʝʟʦʧʘʩʥʦ 
ʧʦʚʝʜʝʥʠʝ ʚ ʠʥʪʝʨʥʝʪ. ɸʜʨʝʩʲʪ ʠ ʝ: http://online.dechica.com/ ʅʘ ʩʘʡʪʘ teacher.bg 
ʝ ʥʘʧʨʘʚʝʥ ʩʣʝʜʥʠʷ ʘʥʦʥʩ ʥʘ ʠʛʨʘʪʘ Ăʀʛʨʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʪʨʠ ʥʠʚʘ. ɺ ʧʲʨʚʦʪʦ 
ʥʠʚʦ ʛʝʨʦʷʪ ʪʨʷʙʚʘ ʜʘ ʪʲʨʩʠ ʟʘʡʯʝʪʘ ʠ ʜʘ ʦʪʛʦʚʘʨʷ ʩ "ʚʷʨʥʦ" ʠ "ʛʨʝʰʥʦ" ʥʘ 
ʚʲʧʨʦʩʠʪʝ, ʢʦʠʪʦ ʪʝ ʤʫ ʟʘʜʘʚʘʪ. ɺʲʚ ʚʪʦʨʦʪʦ ʥʠʚʦ ʩʝ ʩʨʝʱʘ ʩ ʨʘʟʣʠʯʥʠ 
ʧʨʠʷʪʝʣʠ, ʢʦʠʪʦ ʤʫ ʟʘʜʘʚʘʪ ʩʠʪʫʘʮʠʦʥʥʠ ʚʲʧʨʦʩʠ ʩ ʯʝʪʠʨʠ ʚʲʟʤʦʞʥʠ ʦʪʛʦʚʦʨʘ, 
ʘ ʪʨʝʪʦʪʦ ʥʠʚʦ ʝ ʩʠʤʫʣʘʮʠʷ ʥʘ ʯʘʪ. ɺʲʧʨʦʩʠʪʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʥʠʚʘ ʩʘ ʢʘʟʫʩʠ, 
ʢʦʠʪʦ ʜʝʮʘʪʘ ʪʨʷʙʚʘ ʜʘ ʨʘʟʨʝʰʘʪ ʠ ʜʘ ʜʘʜʘʪ ʧʨʘʚʠʣʥʠʷ ʦʪʛʦʚʦʨ.ñ 
(http://www.teacher.bg/article/details/35448 ). ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʝ ʟʘ ʫʯʝʥʠʮʠ ʚ 
ʥʘʯʘʣʥʦʪʦ ʫʯʠʣʠʱʝ. ʄʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʟʘ 
ʙʝʟʦʧʘʩʥʦʩʪ ʚ ʠʥʪʝʨʥʝʪ ʚ ʯʘʩ ʠʣʠ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʟʘʝʜʥʦ ʩ ʚʲʟʨʘʩʪʝʥ 
ï ʨʦʜʠʪʝʣ, ʫʯʠʪʝʣʠ ʜʨ. ʀʛʨʘʪʘ ʝ Adobe Flash ʙʘʟʠʨʘʥʘ. 

4. ʀʙʣʤʷʰʞʦʡʞ 

ʇʨʝʜʣʦʞʝʥʘʪʘ ʨʘʤʢʘ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʜʘʜʝʥʘ ʠʛʨʘ ʩ ʮʝʣ 
ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʫʯʠʪʝʣʷ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠ ʢʘʢʪʦ ʠ ʝʚʝʥʪʫʘʣʥʦ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʙʘʥʢʘ ʩ ʦʧʠʩʘʥʠʷ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʠʛʨʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ 
ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʣʠʯʥʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʠ 
ʝʚʝʥʪʫʘʣʥʠ ʩʮʝʥʘʨʠʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʚ ʫʨʦʯʥʘʪʘ ʜʝʡʥʦʩʪ. ɽʣʝʤʝʥʪʠ ʦʪ 
ʧʨʝʜʣʦʞʝʥʘʪʘ ʨʘʤʢʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚ ʨʘʟʣʠʯʥʠ ʧʨʝʜʤʝʪʥʠ ʦʙʣʘʩʪʠ. 

ʉʲʟʜʘʚʘ ʩʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʘʥʘʣʠʟ ʠ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʠʛʨʠ. 
ʅʘʧʨʠʤʝʨ ʟʘ ʧʦʩʦʯʝʥʠʪʝ ʧʨʠʤʝʨʠ ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʚʩʝ ʦʱʝ 
ʧʨʝʦʙʣʘʜʘʚʘʪ ʬʣʘʰ ʙʘʟʠʨʘʥʠ ʠʛʨʠ ʧʦ ʪʝʤʘʪʘ ʟʘ ʙʝʟʦʧʘʩʝʥ ʠʥʪʝʨʥʝʪ, ʢʦʠʪʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʦ ʥʘ ʥʘʩʪʦʣʝʥ ʢʦʤʧʶʪʲʨ ʠ ʥʝ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 
ʧʨʠʩʧʦʩʦʙʷʚʘʱ ʩʝ ʢʲʤ ʭʘʨʜʫʝʨʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠʥʪʝʨʬʝʡʩ. ʆʪ ʨʘʟʛʣʝʜʘʥʠʪʝ 
ʠʛʨʠ ʩʘʤʦ ʝʜʥʘ ʝ ʩ ʧʨʠʩʧʦʩʦʙʷʚʘʱ ʩʝ ʢʲʤ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠʥʪʝʨʬʝʡʩ. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʦʜʧʦʤʦʛʥʘʪʦ ʦʪ ʧʨʦʝʢʪ Ăʇʝʜʘʛʦʛʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 
ʘʩʧʝʢʪʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠñ, ʜʦʛʦʚʦʨ ʩ ʌʅʀ ɼʅ-05/10, 2016 ʛ. 
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ONLINE EDUCATIONAL COMPUTER GAMES RELATED TO TOPIC  
òINTERNET SAFETYó ð ANALYSIS OF CASE STUDIES 

Daniela Tuparova, Krista Mehandzhijska 

Abstract: The problems related to pedagogical and technological characteristics of educational 
computer games are discussed. A framework for description of characteristics of online 
educational computer games is performed. On the ground of this framework several free online 
games regarding the topic ñInternet Safetyò are described. The topic has important place in 
information technology school curricula. 
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ʊʉɾɽʊʋɻɹ ʀɹ ʉɹʀʉɹɺʇʋʃɹ ʆɹ ʇɺʉɹʀʇɻɹʋɾʄʆʁ 
ʃʇʅʈʗʋʓʉʆʁ ʁɼʉʁ ð ʊʉɹɻʆʁʋɾʄɾʆ ɹʆɹʄʁʀ 

ɺʘʣʝʥʪʠʥʘ ʀʚʘʥʦʚʘ1, ʄʘʨʠʷʥʘ ʈʘʡʢʦʚʘ2 

ʅʦʚ ʙʲʣʛʘʨʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʜʝʧʘʨʪʘʤʝʥʪ Ăʀʥʬʦʨʤʘʪʠʢʘñ,  
Ăʃʘʙʦʨʘʪʦʨʠʷ ʟʘ ʜʠʛʠʪʘʣʥʠ ʠʥʦʚʘʮʠʠñ 
1v.ivanova@nbu.bg, 2 mraykova@nbu.bg  

ʈʝʟʶʤʝ: ʅʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʨʘʟʛʣʝʞʜʘ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ (ʆʂʀ) ʠ ʧʨʘʚʠ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ 
ʦʩʥʦʚʥʠʪʝ ʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘʜʛʨʘʞʜʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ 
ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʪʘ, ʢʘʪʦ ʘʥʘʣʠʟʠʨʘ ʢʘʢʪʦ ʦʩʥʦʚʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 
ʆʂʀ ï ʧʨʦʛʨʘʤʥʠʪʝ ʝʟʠʮʠ ʠ ʩʲʧʲʪʩʪʚʘʱʠʪʝ ʛʠ ʛʨʘʬʠʯʥʠ ʙʠʙʣʠʦʪʝʢʠ, ʪʘʢʘ ʠ 
ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʩʪʨʫʤʝʥʪʠ ï ʧʣʘʪʬʦʨʤʠ ʠ ʠʛʨʦʚʠ ʜʚʠʛʘʪʝʣʠ. 
ʉʨʘʚʥʠʪʝʣʥʠʷʪ ʘʥʘʣʠʟ ʘʢʮʝʥʪʠʨʘ ʥʘ ʭʘʨʘʢʪʝʨʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʩ ʧʨʦʛʨʘʤʠʩʪʢʘ ʢʚʘʣʠʬʠʢʘʮʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʆʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ (ʆʂʀ), ʢʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

1. ɻʳʛʞʝʞʦʡʞ 

ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ (ʆʂʀ) ʩʘ ʧʨʝʩʝʯʥʘʪʘ ʪʦʯʢʘ ʤʝʞʜʫ 
ʨʘʟʚʣʝʢʘʪʝʣʥʘʪʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ. 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʛʦʜʠʥʠ ʩʝʛʤʝʥʪʲʪ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʠʟʧʨʝʚʘʨʚʘ 
ʬʠʣʤʦʚʘʪʘ ʠʥʜʫʩʪʨʠʷ ʧʦ ʧʘʟʘʨʝʥ ʜʷʣ ʚ ʨʘʟʚʣʝʢʘʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ. ʇʘʟʘʨʲʪ ʥʘ 
ʠʛʨʠ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʟʘ 2017 ʛʦʜʠʥʘ ʩʝ ʦʮʝʥʷʚʘ ʥʘ $75 ʤʠʣʠʘʨʜʘ ʩ ʧʨʦʛʥʦʟʘ 
ʟʘ ʩʪʘʙʠʣʝʥ ʨʘʩʪʝʞ ʧʨʝʟ ʩʣʝʜʚʘʱʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ [34]. ʄʦʙʠʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ 
ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʥʘʣʘʛʘʪ ʠ ʢʘʪʦ ʭʘʨʜʫʝʨʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʠʛʨʠ, ʢʘʪʦ ʟʘʝʤʘʪ 42% 
ʧʘʟʘʨʝʥ ʜʷʣ [29]. ʇʨʝʟ 2017, ʟʘ ʧʲʨʚʘ ʛʦʜʠʥʘ ʠʛʨʠʪʝ, ʨʘʟʨʘʙʦʪʝʥʠ ʟʘ ʩʦʮʠʘʣʥʠʪʝ 
ʤʨʝʞʠ ʩ ʭʘʨʘʢʪʝʨ ʥʘ ʥʝʘʥʛʘʞʠʨʘʱʦ ʟʘʙʘʚʣʝʥʠʝ, ʠʟʧʨʝʚʘʨʚʘʪ ʧʦ ʧʝʯʘʣʙʘ 
ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʠʛʨʠ, ʨʘʟʨʘʙʦʪʝʥʠ ʟʘ ʧʘʟʘʨʘ ʥʘ ʟʘʧʘʣʝʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʘʯʠ 
[30]. ʆʩʥʦʚʥʠ ʧʨʠʯʠʥʠ ʟʘ ʨʘʩʪʝʞʘ ʩʘ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʙʫʨʥʦʪʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʥʦʚʠ 
ʪʠʧʦʚʝ ʭʘʨʜʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ, ʦʪ ʜʨʫʛʘ ï ʥʦʚʠʪʝ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 
ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ.  

ɺʲʧʨʝʢʠ ʯʝ ʥʘʫʯʥʘʪʘ ʦʙʱʥʦʩʪ ʚʩʝ ʦʱʝ ʠʟʩʣʝʜʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʧʨʠ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʚʩʝ ʧʦʚʝʯʝ 
ʩʝ ʥʘʣʘʛʘ ʤʥʝʥʠʝʪʦ, ʯʝ ʪʝ ʩʝ ʦʪʨʘʟʷʚʘʪ ʧʦʣʦʞʠʪʝʣʥʦ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʠ ʩʪʫʜʝʥʪʠʪʝ [5], ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ ʢʦʝʪʦ ʠʛʨʠʪʝ ʠ ʠʛʨʦʚʠʟʘʮʠʷʪʘ ʟʘʝʤʘʪ 
ʚʩʝ ʧʦ-ʟʥʘʯʠʤʦ ʤʷʩʪʦ ʚ ʫʯʠʣʠʱʥʦʪʦ, ʘʢʘʜʝʤʠʯʥʦʪʦ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ 
ʦʙʫʯʝʥʠʝ.  
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2. ʁʠʪʤʞʝʛʙʦʞ 

ʅʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩʠ ʧʦʩʪʘʚʷ ʟʘ ʮʝʣ ʜʘ ʨʘʟʛʣʝʜʘ ʥʘʡ-
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ 
ʠ ʜʘ ʥʘʧʨʘʚʠ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʦʩʥʦʚʥʠʪʝ ʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

2.1. ʈʩʞʜʤʞʝ ʦʙ ʤʡʫʞʩʙʫʬʩʙʫʙ 

ɹʫʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʜʦʚʝʜʦʭʘ 
ʜʦ ʩʤʷʥʘ ʥʘ ʥʷʢʦʣʢʦ ʧʦʢʦʣʝʥʠʷ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ 
ï ʦʪ ʠʛʨʠʪʝ ʟʘ DOS, ʜʦ ʠʛʨʠ ʩ ʜʦʙʘʚʝʥʘ ʠ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ. ʅʘʩʪʦʷʱʠʷʪ ʦʙʟʦʨ 
ʥʘ  ʩʨʘʚʥʠʪʝʣʥʠʪʝ ʘʥʘʣʠʟʠ ʥʘ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʆʂʀ ʱʝ ʩʝ ʬʦʢʫʩʠʨʘ 
ʚʲʨʭʫ ʘʢʪʫʘʣʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʣʘʩʪʪʘ, ʦʪʨʘʟʝʥʠ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʦʪ 
ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ. ʆʙʩʪʦʝʥ ʧʨʝʛʣʝʜ ʥʘ ʣʠʪʝʨʘʪʫʨʘʪʘ, ʥʘʧʨʘʚʝʥ ʚ ʥʘʫʯʥʠʪʝ 
ʙʘʟʠ ʦʪ ʜʘʥʥʠ EBSCO ʠ Google Scholar, ʧʦʢʘʟʚʘ, ʯʝ ʪʝʤʘʪʘ ʟʘ ʆʂʀ ʝ ʪʝʤʘ ʥʘ 
ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʦʠʪʦ ʨʘʟʛʣʝʞʜʘʪ:  

- ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʠ ʜʠʜʘʢʪʠʯʥʠ ʤʝʪʦʜʠ ʠ ʪʷʭʥʦʪʦ ʚʛʨʘʞʜʘʥʝ ʚ ʠʛʨʦʚʠʪʝ 
ʩʮʝʥʘʨʠʠ  ʠ ʠʛʨʦʚʠʪʝ ʤʝʭʘʥʠʢʠ ʥʘ ʆʂʀ; 

- ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʆʂʀ ʚʲʨʭʫ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ; 

- ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʆʂʀ ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ.  

ʀʟʩʣʝʜʚʘʥʠʷ ʦʪ ʧʦʩʦʯʝʥʠʪʝ ʪʠʧʦʚʝ ʨʘʟʛʣʝʞʜʘʪ ʠʛʨʠʪʝ ʢʘʪʦ ʛʦʪʦʚ ʧʨʦʜʫʢʪ 
ʢʘʪʦ ʠʛʥʦʨʠʨʘʪ ʥʘʧʲʣʥʦ ʪʝʤʘʪʘ ʟʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʩʨʝʜʩʪʚʘ, ʯʨʝʟ ʢʦʠʪʦ ʪʝ ʩʘ 
ʩʲʟʜʘʜʝʥʠ.  

ʇʨʝʟ 2014, Cowan ʠ Kapralos, ʧʫʙʣʠʢʫʚʘʪ ʚ IEEE ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʧʣʘʪʬʦʨʤʠʪʝ 
ʠ ʠʛʨʦʚʠʪʝ ʜʚʠʛʘʪʝʣʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʩʝʨʠʦʟʥʠ ʠʛʨʠ [8]. ʊʝ ʨʘʟʛʣʝʞʜʘʪ 
ʧʦʧʫʣʷʨʥʦʩʪʪʘ ʥʘ ʜʝʩʝʪ ʨʘʟʣʠʯʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʆʂʀ (OLIVE, 
StoryTec, GameMaker, OGRE, Torque, XNA, Flash, Unreal, Unity, Second Life) 
ʩʧʦʨʝʜ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʨʝʱʘʥʝ ʥʘ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʩʚʲʨʟʘʥʠ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ 
ʠʤ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʩʝʨʠʦʟʥʠʪʝ ʠʛʨʠ (ʦʱʝ ʨʘʟʛʣʝʞʜʘʥʠ ʢʘʪʦ ʆʂʀ). ʈʘʟʛʣʝʜʘʥʠ ʩʘ 
ʦʩʥʦʚʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʪʝʟʠ ʜʝʩʝʪ ʧʣʘʪʬʦʨʤʠ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʝʜʘʢʪʦʨ ʟʘ ʥʠʚʘ, ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʩʢʨʠʧʪʦʚʝ, ʧʦʜʜʨʲʞʢʘ  ʥʘ C++, ʠʛʨʘ ʚ ʤʨʝʞʘ, 3D ʛʨʘʬʠʢʘ, ʨʘʟʣʠʯʥʠ ʛʨʘʬʠʯʥʠ 
ʝʬʝʢʪʠ, ʥʘʣʠʯʠʝ ʥʘ ʬʠʟʠʯʥʘ ʩʠʤʫʣʘʮʠʷ, ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʧʦʜʜʨʲʞʢʘ  ʥʘ 
ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ web-ʧʣʘʪʬʦʨʤʠ, ʢʘʢʪʦ ʠ ʨʝʞʠʤ ʥʘ ʣʠʮʝʥʟʠʨʘʥʝ ʠ ʩʚʦʙʦʜʘ 
ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ. ɸʥʘʣʠʟʲʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘ, ʯʝ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 
ʆʂʀ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʥʦʚʥʦ ʧʣʘʪʬʦʨʤʠ ʠ ʠʛʨʦʚʠ ʜʚʠʛʘʪʝʣʠ, ʢʦʠʪʦ ʩʘ ʧʨʝʜʚʠʜʝʥʠ 
ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʟʘʙʘʚʥʠ ʠ ʨʘʟʚʣʝʢʘʪʝʣʥʠ ʠʛʨʠ. ʅʠʪʦ ʝʜʥʘ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ 
ʧʣʘʪʬʦʨʤʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʆʂʀ ʥʝ ʩʝ ʥʘʨʝʞʜʘ ʩʨʝʜ ʜʝʩʝʪʪʝ ʥʘʡ-ʧʦʧʫʣʷʨʥʠ 
ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʦʙʣʘʩʪʪʘ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʦʙʭʚʘʱʘ ʩʘʤʦ ʪʨʠ ʥʘʫʯʥʠ ʙʘʟʠ ʜʘʥʥʠ, 
ʚʲʧʨʝʢʠ ʪʦʚʘ ʪʦ ʢʘʪʝʛʦʨʠʯʥʦ ʧʦʢʘʟʚʘ ʣʠʧʩʘʪʘ ʥʘ ʧʦʧʫʣʷʨʥʦʩʪ ʥʘ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʆʂʀ.  
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ɺ ʩʚʦʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʦʪ 2017, Pavkov, Frankoviĺ ʠ Hoiĺ-Boģiĺ [19] ʦʪʥʦʚʦ 
ʧʨʘʚʷʪ ʩʨʘʚʥʝʥʠʝ ʥʘ ʠʛʨʦʚʠʪʝ ʜʚʠʛʘʪʝʣʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʩʝʨʠʦʟʥʠ ʠʛʨʠ. ʀ ʚ 
ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʘʚʪʦʨʠʪʝ ʠʟʧʦʣʟʚʘʪ ʪʝʨʤʠʥʘ Ăʩʝʨʠʦʟʥʠ ʠʛʨʠñ ʢʘʪʦ ʩʠʥʦʥʠʤ ʥʘ 
Ăʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ (ʆʂʀ)ñ. ʇʦʜʙʨʘʥʠ ʩʘ ʧʝʪ ʩʨʝʜʩʪʚʘ ʟʘ 
ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʆʂʀ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʘʥʘʣʠʟʘ ʥʘ Cowan ʠ Kapralos, ʪʫʢ ʘʚʪʦʨʠʪʝ 
ʧʦʜʙʠʨʘʪ ʧʣʘʪʬʦʨʤʠʪʝ, ʢʦʠʪʦ ʱʝ ʠʟʩʣʝʜʚʘʪ, ʥʝ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʪʘ ʠʤ, ʘ ʧʦ 
ʪʷʭʥʘʪʘ ʜʦʩʪʲʧʥʦʩʪ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʬʠʥʘʥʩʦʚʠ ʩʨʝʜʩʪʚʘ ʠ ʣʠʮʝʥʟʥʠ 
ʟʘʜʲʣʞʝʥʠʷ. ʅʘʧʨʘʚʝʥʦ ʝ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ Adventure Game Studio, Construct 2, 
e-Adventure, GameMaker: Studio ʠ Phaser Editor. ʂʨʠʪʝʨʠʠʪʝ ʟʘ ʩʨʘʚʥʝʥʠʝ ʩʘ 
ʦʩʥʦʚʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʢʦʠʪʦ ʧʨʝʜʣʘʛʘʪ ʧʣʘʪʬʦʨʤʠʪʝ (ʚʢʣ. ʮʝʥʘ); ʥʘʣʠʯʠʝ ʥʘ 
ʧʦʜʜʨʲʞʢʘ, ʛʲʚʢʘʚʦʩʪ, ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ 
ʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʠʟʧʦʣʟʚʘʝʤʦʩʪ; ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʤʠʥʠʤʘʣʥʘ ʭʘʨʜʫʝʨʥʘ 
ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʧʨʦʮʝʩ ʥʘ ʠʥʩʪʘʣʠʨʘʥʝ; ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʝʢʩʧʦʨʪ ʥʘ ʠʛʨʘʪʘ  ʢʲʤ 
ʧʣʘʪʬʦʨʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ; ʧʦʜʜʨʲʞʢʘ ʥʘ ʤʫʣʪʠʤʝʜʠʷ ʠ ʥʘʣʠʯʠʝ ʥʘ 
ʨʘʙʦʪʥʘ ʩʨʝʜʘ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʘʚʪʦʨʠʪʝ ʧʨʝʧʦʨʲʯʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
GameMaker:Studio ʢʘʪʦ ʩʨʝʜʘ, ʢʦʷʪʦ ʧʦʢʨʠʚʘ ʠʟʙʨʘʥʠʪʝ ʦʪ ʪʷʭ ʢʨʠʪʝʨʠʠ ï 
ʜʦʩʪʲʧʥʘ ʮʝʥʘ, ʠʥʪʫʠʪʠʚʝʥ ʛʨʘʬʠʯʝʥ ʠʥʪʝʨʬʝʡʩ, ʦʧʨʦʩʪʝʥ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ, 
ʢʦʠʪʦ ʧʦʜʧʦʤʘʛʘʪ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʆʂʀ. GameMaker:Studio ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʢʘʪʦ 
ʩʨʝʜʩʪʚʦ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʆʂʀ ʦʪ ʥʘʯʠʥʘʝʱʠ ʨʘʟʨʘʙʦʪʯʠʮʠ, ʢʦʠʪʦ ʥʷʤʘʪ ʦʧʠʪ 
ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠ ʙʠʭʘ ʠʩʢʘʣʠ ʜʘ ʩʲʟʜʘʜʘʪ ʙʲʨʟʦ ʥʝ-ʩʣʦʞʥʘ ʆʂʀ.  

ɸʣʪʝʨʥʘʪʠʚʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʆʂʀ ʧʨʝʜʣʘʛʘ 
ʘʚʪʦʨʩʢʠ ʢʦʣʝʢʪʠʚ, ʥʘʯʝʣʦ ʩ Marin-Vega [15]. ʎʝʣʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʦʪʥʦʚʦ ʝ 
ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʥʘʡ-ʜʦʙʨʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʆʂʀ. ʊʝ 
ʢʣʘʩʠʬʠʮʠʨʘʪ ʠʛʨʦʚʠʪʝ ʜʚʠʛʘʪʝʣʠ ʚ ʜʚʝ ʛʦʣʝʤʠ ʢʘʪʝʛʦʨʠʠ ï HTML5 ʙʘʟʠʨʘʥʠ 
ʧʣʘʪʬʦʨʤʠ ʠ ʬʠʨʤʝʥʠ [ʣʠʮʝʥʟʠʨʘʥʠ] ʠʛʨʦʚʠ ʜʚʠʛʘʪʝʣʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʆʂʀ. 
ɺ ʧʲʨʚʘʪʘ ʢʘʪʝʛʦʨʠʷ ʩʘ ʨʘʟʛʣʝʜʘʥʠ: Construct 2, ImpactJS, Quintus, WADE, pixi.js, 
EaselJS, melonJS, Three.js, Phaser ʠ PlayCanvas. ɺʲʚ ʚʪʦʨʘʪʘ -  Unity, CryEngine, 
Unreal, Cocos2D, Blender, BigWorld, Leadwerks ʠ HeroEngine. ʇʣʘʪʬʦʨʤʠʪʝ ʩʘ 
ʩʨʘʚʥʝʥʠ ʩʧʦʨʝʜ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʘʚʠʣʘ ʥʘ ʆʂʀ; 
ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʟʘʜʘʚʘʥʝ ʥʘ ʮʝʣʠ ʠ ʠʟʙʦʨʠ; ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʟʘʜʘʯʠ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ; ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ/ʠʣʠ 
ʩʲʩʪʝʟʘʥʠʝ ʩ ʜʨʫʛʠʪʝ ʠʛʨʘʯʠ; ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʢʲʤ ʠʛʨʘʯʘ ʠ ʦʮʝʥʢʘ 
ʥʘ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ. ɸʚʪʦʨʠʪʝ ʥʝ ʩʝ ʘʥʛʘʞʠʨʘʪ ʜʘ ʧʨʝʧʦʨʲʯʘʪ ʝʜʥʘ ʦʪ 
ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʢʘʪʦ ʥʘʡ-ʧʦʜʭʦʜʷʱʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʆʂʀ. ʊʝ 
ʧʨʝʧʦʨʲʯʚʘʪ ʧʦʜʙʦʨ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʫʞʜʠʪʝ ʥʘ 
ʢʦʥʢʨʝʪʥʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʛʨʘ ʠ ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ, 
ʯʠʝʪʦ ʜʦʧʲʣʥʝʥʠʝ ʱʝ ʙʲʜʝ ʆʂʀ. ɿʘ ʮʝʣʪʘ, ʘʥʘʣʠʟʲʪ ʝ ʧʨʠʜʨʫʞʝʥ ʦʪ ʪʘʙʣʠʮʘ, 
ʢʦʷʪʦ ʠʟʙʨʦʷʚʘ ʠʛʨʦʚʠʪʝ ʘʪʨʠʙʫʪʠ, ʢʦʠʪʦ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ 
ʧʣʘʪʬʦʨʤʠ ʠ ʠʛʨʦʚʠ ʜʚʠʛʘʪʝʣʠ. ʉʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ 
ʥʘ ʆʂʀ ʦʪʩʪʲʧʚʘʪ ʧʨʝʜ ʪʝʟʠ ʟʘ ʨʘʟʚʣʝʢʘʪʝʣʥʠ ʠʛʨʠ.  
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2.2. ʊʩʙʛʦʞʦʡʞ ʦʙ ʪʩʞʝʪʫʛʙʫʙ ʠʙ ʩʞʙʤʡʠʙʯʡʸ ʦʙ ʇʃʁ 

ʉʨʝʜʩʪʚʘʪʘ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ ʥʘ ʜʚʝ ʛʦʣʝʤʠ 
ʢʘʪʝʛʦʨʠʠ ï ʦʩʥʦʚʥʠ ʩʨʝʜʩʪʚʘ ʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʩʪʨʫʤʝʥʪʠ.  

ʂʲʤ ʦʩʥʦʚʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ ʧʨʠʥʘʜʣʝʞʘʪ ʝʟʠʮʠʪʝ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʛʨʘʬʠʯʥʠ ʠ ʘʫʜʠʦ ʙʠʙʣʠʦʪʝʢʠ. ʇʨʦʛʨʘʤʥʠʪʝ ʝʟʠʮʠ 
ʩʘ ʫʥʠʚʝʨʩʘʣʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʧʨʠʣʦʞʝʥʠʷ, ʚʢʣ. ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʆʛʨʘʥʠʯʝʥʠʝ ʚ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʠʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷ 
ʥʘ ʆʂʀ ʩʘ ʚʠʩʦʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ 
ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʚʣʘʜʝʝʥʝʪʦ ʥʝ ʩʘʤʦ ʥʘ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʥʦ ʠ ʧʦʟʥʘʚʘʥʝʪʦ 
ʥʘ ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʧʨʠʜʨʫʞʘʚʘʱʠ ʙʠʙʣʠʦʪʝʢʠ.  

ɺ ʊʘʙʣʠʮʘ 1 ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ ʥʘ ʧʝʪ 
ʦʩʥʦʚʥʠ ʧʨʦʛʨʘʤʥʠ ʝʟʠʢʘ C++, C#, Java, JavaScript ʠ ObjectiveC/Swift ʟʘ 
ʦʩʥʦʚʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ï Windows, Linux, Mac, iOS, Android, Web, Virtual and 
Augmented Reality (VR/AR), ʯʨʝʟ ʩʲʦʪʚʝʪʥʠʪʝ ʛʨʘʬʠʯʥʠ ʙʠʙʣʠʦʪʝʢʠ. ɸʥʘʣʠʟʲʪ 
ʧʦʢʘʟʚʘ, ʯʝ ʛʨʘʬʠʯʥʠʪʝ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʧʦ-ʛʦʣʷʤ ʥʘʙʦʨ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʢʘʪʦ MonoGame, Phaser ʠ PlayCanvas ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʚ ʥʷʢʦʠ 
ʠʟʪʦʯʥʠʮʠ ʢʘʪʦ ʠʛʨʦʚʠ ʜʚʠʛʘʪʝʣʠ  [2, 4, 7, 9, 10, 12, 14, 16, 17, 18, 21, 22, 23, 24, 
25, 26, 28, 31, 36].  

 

ʊʘʙʣʠʮʘ 1: ʆʩʥʦʚʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ 

  C++ C# Java JavaScript Objective
C/Swift 

Windows SFML, 
SDL, 
DirectX, 
OpenGL, 
Vulkan, 
Windows 
API, 
Cocos2D 

MonoGame 
SharpDX, 
Skia, 
Cocos2D 

OpenGL 
LWJGL 

Phaser n/a 

Linux SFML, 
SDL, 
OpenGL, 
Vulkan, 
Cocos2D, 
Skia 

MonoGame 
SharpDX, 
Skia, 
Cocos2D 

OpenGL 
LWJGL 

Phaser n/a 

Mac OpenGL, 
Metal, 
Cocos2D, 

MonoGame OpenGL 
LWJGL 

Phaser OpenGL, 
Metal, 
Cocos2D
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Core 
Graphics 

Core 
Graphics 

iOS OpenGL 
ES, Metal, 
Core 
Graphics 

MonoGame n/a PlayCanvas OpenGL 
ES, Metal, 
Core 
Graphics 

Android OpenGL 
ES, Vulkan 

MonoGame Android. 
graphics-
OpenGL  
ES, Vulkan, 
Skia, 
LWJGL 

PlayCanvas n/a 

Web Emscripten  n/a LWJGL three.js. 
Pixi.js, 
Phaser, 
PlayCanvas
WebGL,  
raw HTML5/ 
Canvas/ 
WebGL 

n/a 

VR/AR DirectX, 
OpenGL, 
Vulkan, VR 
vendors 
SDK 

RiftDotNet Google VR 
Java API 

PlayCanvas ARkit 

 

ʂʲʤ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ ʩʧʘʜʘʪ ʠʛʨʦʚʠʪʝ 
ʜʚʠʛʘʪʝʣʠ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʩʨʝʜʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʠʛʨʠ, ʙʝʟ ʜʘ ʠʟʠʩʢʚʘʪ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʧʨʦʛʨʘʤʠʩʪʢʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ɺ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 
ʜʠʩʢʫʪʠʨʘʥʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʥʠʷ ʧʨʝʛʣʝʜ ʘʥʘʣʠʟʠ [8, 15, 19] ʪʫʢ ʱʝ ʙʲʜʘʪ 
ʨʘʟʛʣʝʜʘʥʠ ʯʝʪʠʨʠʪʝ ʦʩʥʦʚʥʠ ʠʛʨʦʚʠ ʜʚʠʛʘʪʝʣʷ ï Unity, Unreal, GameMaker ʠ 
Construct ʢʘʪʦ ʢʲʤ ʨʘʟʛʣʝʜʘʥʠʪʝ ʚʝʯʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʫʢ ʱʝ ʜʦʙʘʚʠʤ ʘʥʘʣʠʟ 
ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʪʝ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʩ ʧʦʟʥʘʥʠʷ ʧʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ. ʆʩʥʦʚʥʘ ʦʪʣʠʯʠʪʝʣʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʠʛʨʦʚʠʷ ʜʚʠʛʘʪʝʣ ʝ 
ʝʟʠʢʲʪ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʯʨʝʟ ʢʦʡʪʦ ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʢʦʥʬʠʛʫʨʠʨʘ ʠʛʨʘʪʘ 
ʠ ʜʘ ʜʦʙʘʚʷ ʥʦʚʠ ʬʫʥʢʮʠʠ ʢʲʤ ʥʝʷ. ɺʪʦʨʠ ʢʨʠʪʝʨʠʡ ʟʘ ʩʨʘʚʥʝʥʠʝ ʝ 
ʧʣʘʪʬʦʨʤʘʪʘ, ʟʘ ʢʦʷʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʲʟʜʘʚʘʥʠ ʆʂʀ. ʅʘʙʦʨʲʪ ʦʪ ʮʝʣʝʚʠ 
ʧʣʘʪʬʦʨʤʠ ʩʲʚʧʘʜʘ ʩ ʨʘʟʛʣʝʜʘʥʠ ̫ʧʨʠ ʦʩʥʦʚʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ, ʘ 
ʠʤʝʥʥʦ: Windows, Linux, Mac, iOS, Android, Web, VR/AR. ʇʦʩʣʝʜʝʥ ʢʨʠʪʝʨʠʡ ʟʘ 
ʩʨʘʚʥʝʥʠʝ ʝ ʧʨʝʜʦʩʪʘʚʝʥʠʪ̫ ʣʠʮʝʥʟ [6, 11, 32, 33].  
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ʊʘʙʣʠʮʘ 2: ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ 

ʀʛʨʦʚʠ 
ʜʚʠʛʘʪʝʣ 

ʇʨʦʛʨʘʤʝʥ ʝʟʠʢ ʇʣʘʪʬʦʨʤʘ ʎʝʥʘ/ʣʠʮʝʥʟ 

Unity C# desktop, 
mobile, web, 
VR/AR 

ɹʝʟʧʣʘʪʥʘ & ʧʣʘʪʝʥʘ 
ʚʝʨʩʠʷ 

Unreal C++ ʠʣʠ 
ʚʠʟʫʘʣʥʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ 

desktop, 
mobile, web, 
VR/AR 

5% ʧʝʯʘʣʙʘʪʘ ʥʘʜ 
$3000/ʪʨʠʤʝʩʝʯʠʝ, 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʜʦʛʦʚʘʨʷʥʝ ʥʘ ʣʠʮʝʥʟʘ 

GameMaker GML [ʝʟʠʢ, 
ʙʘʟʠʨʘʥ ʥʘ C] 

desktop, 
mobile, web 

ʇʣʘʪʝʥʘ, ʩ ʚʲʟʤʦʞʥʦʩʪ 
ʟʘ ʦʪʩʪʲʧʢʠ ʟʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʠʥʩʪʠʪʫʮʠʠ  

Construct JavaScript ʠʣʠ 
ʚʠʟʫʘʣʥʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ 

desktop, 
mobile, web 

ʇʣʘʪʝʥʘ, ʩ ʚʲʟʤʦʞʥʦʩʪ 
ʟʘ ʦʪʩʪʲʧʢʠ ʟʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʠʥʩʪʠʪʫʮʠʠ 

ʀʙʣʤʷʰʞʦʡʞ 

ʉʲʱʝʩʪʚʫʚʘʪ ʤʥʦʞʝʩʪʚʦ ʦʩʥʦʚʥʠ ʩʨʝʜʩʪʚʘ ʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʠʛʨʠ, ʯʨʝʟ ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʲʟʜʘʜʝʥʠ ʆʂʀ ʟʘ ʦʩʥʦʚʥʠʪʝ 
ʩʲʚʨʝʤʝʥʥʠ ʧʣʘʪʬʦʨʤʠ ï Windows, Linux, Mac, iOS, Android, Web, VR/AR. 
ʇʦʟʥʘʚʘʥʝʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʟʠʮʠʪʝ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʜʘʚʘʪ 
ʟʥʘʯʠʪʝʣʥʦ ʧʨʝʜʠʤʩʪʚʦ, ʢʘʪʦ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʛʦʪʦʚʠʪʝ ʠʛʨʦʚʠ ʜʚʠʛʘʪʝʣʠ, 
ʪʘʢʘ ʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʛʨʠ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʛʨʘʤʥʠ ʝʟʠʮʠ ʠ 
ʛʨʘʬʠʯʥʠ ʙʠʙʣʠʦʪʝʢʠ. ɺʲʧʨʝʢʠ ʯʝ ʥʘʩʪʦʷʱʠʷʪ ʘʥʘʣʠʟ ʧʦʪʚʲʨʞʜʘʚʘ 
ʪʝʥʜʝʥʮʠʷʪʘ, ʥʘʙʣʶʜʘʚʘʥʘ ʚ ʨʘʟʛʣʝʜʘʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ï ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ 
ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʫʥʠʚʝʨʩʘʣʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʠʛʨʠ, ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʟʘʙʨʘʚʷ, ʯʝ ʨʘʙʦʪʘʪʘ ʧʦ ʩʲʟʜʘʚʘʥʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 
ʩʨʝʜʩʪʚʘ ʚ ʦʙʣʘʩʪʪʘ ʧʨʦʜʲʣʞʘʚʘʪ [14, 20, 35] ʠ ʝ ʚʲʟʤʦʞʥʦ ʚ ʙʲʜʝʱʝ ʪʝ ʜʘ 
ʟʘʝʤʘʪ ʩʚʦʝʪʦ ʤʷʩʪʦ ʢʘʪʦ ʧʨʝʜʧʦʯʠʪʘʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʆʂʀ.  

ɺʳʝʞʲʡ ʡʠʪʤʞʝʛʙʦʡʸ 

ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʨʘʙʦʪʘ ʙʷʭʘ ʥʘʤʝʨʝʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ, 
ʢʦʠʪʦ ʛʦʚʦʨʷʪ ʟʘ ʟʘʜʲʣʙʦʯʝʥʘ ʨʘʙʦʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʆʂʀ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ 
ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʆʂʀ ʚ ɹʲʣʛʘʨʠʷ [3, 28, 35].  ɸʥʘʣʠʟʲʪ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʧʨʠʥʦʩ ʢʲʤ 
ʪʝʤʘʪʘ ʥʝ ʝ ʧʨʝʜʤʝʪ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ, ʥʦ ʙʝʰʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʢʘʪʦ ʪʝʤʘ 
ʟʘ ʙʲʜʝʱʠ ʠʟʩʣʝʜʚʘʥʠʷ.  
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ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʊʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʧʦʜʢʨʝʧʝʥʦ ʦʪ ʌʅʀ ʚ ɹʲʣʛʘʨʠʷ, ʥʦʤʝʨ ʥʘ ʜʦʛʦʚʦʨʘ  
N. DN-05/10, 2016ʛ. Ăʇʝʜʘʛʦʛʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠñ. 
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DEVELOPMENT TOOLS FOR EDUCATIONAL GAMES ð  
COMPARATIVE ANALYSIS 

Abstract: This report focuses on the most popular tools for development of educational 
computer games and suggests a comparative analysis of their main features. The research 
builds upon existing reports in the field. It analyses the core development tools ï the 
programming languages and the corresponding graphic libraries as well as user-friendly 
platforms and environments like game engines. The comparative study stresses on the 
characteristics of the development tools for educational games from the point of view of the 
users who possesses sound skills and knowledge in programming.  
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ʈʝʟʶʤʝ: ʉʲʚʨʝʤʝʥʥʦʪʦ ʜʠʛʠʪʘʣʥʦ ʧʦʢʦʣʝʥʠʝ ʦʙʫʯʘʝʤʠ ʝ ʩʚʠʢʥʘʣʦ ʜʘ ʩʝ ʟʘʙʘʚʣʷʚʘ ʠ 
ʠʛʨʘʝ ʚ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ʊʦ ʞʝʣʘʝ ʜʘ ʧʦʣʫʯʘʚʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ "ʪʫʢ 
ʠ ʩʝʛʘ", ʘʜʘʧʪʠʨʘʥʦ ʩʧʦʨʝʜ ʣʠʯʥʠʷ ʤʫ ʧʨʦʬʠʣ ʠ ʨʝʟʫʣʪʘʪʘ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ ʜʝʡʩʪʚʠʷ, 
ʧʦʜʦʙʥʦ ʥʘ ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ. ɿʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʦʪʛʦʚʦʨʠ ʥʘ ʪʝʟʠ ʠʟʠʩʢʚʘʥʠʷ ʩʝ ʥʘʣʘʛʘ 
ʜʘ ʙʲʜʘʪ ʚʲʟʧʨʠʝʪʠ ʥʦʚʠ ʩʪʘʥʜʘʨʪʠ ʠ ʥʦʚʠ ʧʦʜʭʦʜʠ ʧʨʠ ʨʝʛʠʩʪʨʠʨʘʥʝʪʦ ʠ 
ʦʙʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʜʝʡʩʪʚʠʷ. 

ʎʝʣ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʝ ʜʘ ʨʘʟʛʣʝʜʘ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʠ ʥʷʢʦʠ ʥʦʚʠ ʪʝʥʜʝʥʮʠʠ 
ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ 
ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ, ʚ ʯʘʩʪʥʦʩʪ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʧʨʦʩʣʝʜʷʚʘʥʝ ʜʝʡʩʪʚʠʷʪʘ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ, ʝʢʦʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ 

1. ɻʳʛʞʝʞʦʡʞ 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʀʂʊ ʧʨʝʜʦʩʪʘʚʷ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʥʦʚʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ 
ʧʨʝʜ ʉʠʩʪʝʤʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (LMS). ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʦʙʣʘʯʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʜʘ ʙʲʜʝ 
ʧʦ-ʣʝʩʥʦ ʠ ʧʦ-ʙʲʨʟʦ ʜʦʩʪʲʧʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʠʟʠʯʝʩʢʦʪʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ. ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʦʙʠʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʫʯʘʝʤʠʪʝ ʤʦʛʘʪ ʜʘ ʫʯʘʪ 
ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ ʠ ʥʘ ʚʩʷʢʦ ʤʷʩʪʦ, ʠʟʧʦʣʟʚʘʡʢʠ ʤʦʙʠʣʥʠʷ ʩʠ ʪʝʣʝʬʦʥ ʠʣʠ ʪʘʙʣʝʪ. 
ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ, ʢʦʡʪʦ ʩʝ ʘʜʘʧʪʠʨʘ 
ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʧʦʣʟʚʘʥʦʪʦ ʢʣʠʝʥʪʩʢʦ ʫʩʪʨʦʡʩʪʚʦ. ʉʲʱʦ ʪʘʢʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʙʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʤʦʙʠʣʥʠʷ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ, ʪʦʡ ʥʝ ʝ ʜʦʩʪʲʧʝʥ ʩ ʝʜʥʘʢʚʦ 
ʢʘʯʝʩʪʚʦ ʦʪ ʚʩʷʢʘ ʝʜʥʘ ʛʝʦʛʨʘʬʩʢʘ ʪʦʯʢʘ. ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʚʲʟʥʠʢʚʘ ʥʫʞʜʘʪʘ ʦʪ 
"ʟʘʧʘʟʚʘʥʝ" ʥʘ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʩ ʮʝʣ ʙʲʜʝʱʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʠ ʥʝʩʪʘʙʠʣʥʘ 
ʠʣʠ ʦʪʩʲʩʪʚʘʱʘ ʚʨʲʟʢʘ ʩ ʀʥʪʝʨʥʝʪ. ʉʲʦʪʚʝʪʥʦ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʜʝʡʩʪʚʠʷ ʧʦ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʧʘʟʚʘʪ ʦʪʣʦʞʝʥʦ ʚʲʚ 
ʚʨʝʤʝʪʦ ʠ ʙʝʟ ʥʘʣʠʯʠʝ ʥʘ ʀʥʪʝʨʥʝʪ ʩʚʲʨʟʘʥʦʩʪ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ (serious games) ʠ ʠʛʨʦʚʠ 
ʝʣʝʤʝʥʪʠ ʚ ʫʯʝʙʥʠʪʝ ʜʝʡʥʦʩʪʠ (gamification) ʝ ʚʘʞʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʚʠʪʠʝʪʦ 
ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʄʥʦʞʝʩʪʚʦ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ 
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ʦʪ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʪʠʤʫʣʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ, ʢʦʠʪʦ 
ʚ ʧʦ-ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʪ.ʥʘʨ. Ăʜʠʛʠʪʘʣʥʦ ʧʦʢʦʣʝʥʠʝñ, ʩʚʠʢʥʘʣʦ 
ʜʘ ʩʝ ʟʘʙʘʚʣʷʚʘ ʠ ʠʛʨʘʝ ʚ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ʊʦʟʠ ʧʨʦʙʣʝʤ ʜʦʙʘʚʷ 
ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʩʠʩʪʝʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ, ʦʩʦʙʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ 
ʦʙʫʯʘʝʤʠʷ ʚ ʧʨʦʮʝʩʘ ʥʘ ʠʛʨʘ. ʅʝ ʚʩʠʯʢʠ ʜʝʡʥʦʩʪʠ ʠʟʚʲʨʰʚʘʥʠ ʧʦ ʚʨʝʤʝ ʥʘ 
"ʠʛʨʘ" ʩʘ ʩʲʚʤʝʩʪʠʤʠ ʩ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʘʪʘ ʠ ʧʨʝʚʲʨʥʘʣʘ ʩʝ ʜʝ-ʬʘʢʪʦ ʚ 
ʩʪʘʥʜʘʨʪ ʩʧʝʮʠʬʠʢʘʮʠʷ SCORM (Shareable Content Object Reference Model) [1], 
ʢʦʡʪʦ ʦʩʠʛʫʨʷʚʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʤʝʞʜʫ ʩʠʩʪʝʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʫʯʝʙʥʠʪʝ ʦʙʝʢʪʠ. ɼʨʫʛ ʧʨʦʙʣʝʤ ʚʲʟʥʠʢʚʘ ʧʨʠ 
ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʧʨʠ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ LTI [3]. ʉʲʱʦ 
ʪʘʢʘ SCORM ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʧʨʘʚʷʪ ʩʘʤʦ ʩʪʘʪʠʯʥʠ ʧʲʪʠʱʘ ʧʨʝʟ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʢʫʱʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʥʘ ʦʙʫʯʘʝʤʠʪʝ. ɿʘ 
ʩʲʞʘʣʝʥʠʝ ʣʠʧʩʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ "ʜʠʥʘʤʠʯʥʠ" ʧʲʪʠʱʘ ʟʘ ʫʯʝʥʝ, 
ʩʲʦʙʨʘʟʝʥʠ ʩ ʧʨʝʜʭʦʜʥʠʪʝ ʜʝʡʩʪʚʠʷ ʠ ʦʙʱʠʷ ʥʘʧʨʝʜʲʢ ʥʘ ʦʙʫʯʘʝʤʠʪʝ. ɿʘ ʮʝʣʪʘ 
ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ xAPI (Experience API) [6], ʯʨʝʟ ʢʦʷʪʦ ʜʘ ʤʦʛʘʪ ʜʘ 
ʩʝ ʠʟʚʣʠʯʘʪ, ʟʘʧʠʩʚʘʪ ʠ ʦʙʨʘʙʦʪʚʘʪ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʚ ʨʘʟʧʨʝʜʝʣʝʥʘ 
ʩʨʝʜʘ ʢʘʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʫʯʝʙʥʠ 
ʠ/ʠʣʠ ʜʨʫʛʠ ʜʝʡʥʦʩʪʠ ï ʠʛʨʠ, ʩʠʤʫʣʘʮʠʠ ʠ ʜʨ. ʎʝʣʪʘ ʝ ʜʘ ʩʝ ʧʦʜʧʦʤʦʛʥʝ 
ʘʜʘʧʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʨʦʬʠʣʠ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʧʦʣʟʚʘʥʘʪʘ ʧʣʘʪʬʦʨʤʘ. xAPI ʩʝ ʬʠʥʘʥʩʠʨʘ ʠ 
ʧʦʜʜʲʨʞʘ ʦʪ Advanced Distributed Learning (ADL) - ʩʲʱʘʪʘ ʛʨʫʧʘ, ʦʪʛʦʚʘʨʷʱʘ ʟʘ 
SCORM, ʢʦʡʪʦ ʦʩʠʛʫʨʷʚʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʤʝʞʜʫ ʩʠʩʪʝʤʠʪʝ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ (LMS) ʠ ʫʯʝʙʥʠʪʝ ʦʙʝʢʪʠ. 

ʎʝʣ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʝ ʜʘ ʨʘʟʛʣʝʜʘ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʠ ʥʷʢʦʠ ʥʦʚʠ 
ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʩʲʧʲʪʩʪʚʘʱʠʪʝ 
ʛʠ ʩʪʘʥʜʘʨʪʠ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ. 

2. ʈʧʝʮʧʝʡ ʠʙ ʡʠʛʤʡʰʙʦʞ ʦʙ ʝʙʦʦʡ ʠʙ ʝʞʢʪʫʛʡʸʫʙ ʦʙ ʧʚʬʰʙʞʥʡʫʞ ʛ 
ʪʡʪʫʞʥʡ ʠʙ ʞʤʞʣʫʩʧʦʦʧ ʧʚʬʰʞʦʡʞ 

ʉʲʱʝʩʪʚʫʚʘʪ ʤʥʦʛʦ ʠ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʢʦʠʪʦ ʩʘ ʩ 
ʦʪʚʦʨʝʥ ʢʦʜ ʠʣʠ ʩʘ ʢʦʤʝʨʩʠʘʣʥʠ. ʈʘʟʣʠʯʥʠʪʝ ʩʠʩʪʝʤʠ ʠʟʧʦʣʟʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ 
ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʯʝʙʥʠʪʝ ʜʝʡʥʦʩʪʠ. 
ɺʨʲʟʢʘʪʘ ʤʝʞʜʫ ʪʝʟʠ ʩʠʩʪʝʤʠ, ʠʟʧʦʣʟʚʘʱʠ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʠ ʬʦʨʤʘʪʠ ʟʘ 
ʟʘʧʘʟʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ, ʝ ʪʨʫʜʥʘ ʟʘʜʘʯʘ. ʉʪʘʥʜʘʨʪʠʪʝ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠʪʝ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʧʦʤʘʛʘʪ ʜʘ ʙʲʜʝ ʫʣʝʩʥʝʥʘ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ 
ʨʘʟʣʠʯʥʠʪʝ ʩʠʩʪʝʤʠ ʠ ʜʘ ʠʤʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʝʜʥʠ 
ʠ ʩʲʱʠ ʫʯʝʙʥʠ ʦʙʝʢʪʠ ʠ ʜʦʨʠ ʜʘ ʩʝ ʩʲʟʜʘʚʘ ʨʘʟʧʨʝʜʝʣʝʥ ʫʯʝʙʝʥ ʧʨʦʮʝʩ [4]. 
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ʄʘʢʘʨ ʠ ʤʥʦʛʦ ʧʦʧʫʣʷʨʥʘ, ʩʲʟʜʘʜʝʥʘʪʘ ʧʨʝʟ 2009 ʛ. ʧʦʩʣʝʜʥʘ ʚʝʨʩʠʷ ʥʘ 
ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ SCORM® 2004 4th Edition ʚʝʯʝ ʥʝ ʦʪʛʦʚʘʨʷ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʫʝʙ ʙʘʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʤʦʞʝ ʜʘ ʩʝ 
ʩʤʷʪʘ ʟʘ ʦʩʪʘʨʷʣʘ. ɺʲʧʨʝʢʠ, ʯʝ SCORM ʫʩʧʝʰʥʦ ʨʘʟʨʝʰʘʚʘ ʧʨʦʙʣʝʤʠʪʝ 
ʩʚʲʨʟʘʥʠ ʩ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʤʝʞʜʫ ʩʠʩʪʝʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ (LMS) ʠ ʫʯʝʙʥʠʪʝ ʨʝʩʫʨʩʠ, ʪʦʡ ʝ ʩʲʟʜʘʜʝʥ ʧʨʝʜʠ ʰʠʨʦʢʦʪʦ 
ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʜʨʫʛʠ ʚʠʜʦʚʝ ʧʣʘʪʬʦʨʤʠ ʟʘ ʜʦʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʢʘʪʦ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, ʚʠʨʪʫʘʣʥʠ ʩʚʝʪʦʚʝ, 
ʠʛʨʠ ʠ ʜʨʫʛʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʦʮʠʘʣʥʠ ʢʦʥʪʘʢʪʠ, ʢʦʠʪʦ ʫʚʝʣʠʯʘʚʘʪ 
ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʦʪʚʲʜ ʬʦʨʤʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ [8]. 

2.1. ʀʙʛʡʪʡʥʡ ʧʫ ʪʡʪʫʞʥʡʫʞ ʠʙ ʞʤʞʣʫʩʧʦʦʧ ʧʚʬʰʞʦʡʞ ʨʧʝʮʧʝʡ ʠʙ 
ʡʠʛʤʡʰʙʦʞ ʦʙ ʝʙʦʦʡ ʠʙ ʝʞʢʪʫʛʡʸʫʙ ʦʙ ʧʚʬʰʙʞʥʡʫʞ 

ʂʲʤ ʤʦʤʝʥʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʪʨʠ ʩʠʩʪʝʤʥʦ-ʟʘʚʠʩʠʤʠ ʧʦʜʭʦʜʘ ʟʘ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʲʩ ʩʠʩʪʝʤʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠ 
ʥʘ ʦʙʫʯʘʝʤʠʪʝ. ʊʝ ʩʘ ʧʣʘʪʬʦʨʤʝʥʦ-ʟʘʚʠʩʠʤʠ ʠ ʥʝ ʤʦʛʘʪ ʣʝʩʥʦ ʜʘ ʙʲʜʘʪ 
ʧʨʝʥʝʩʝʥʠ ʦʪ ʝʜʥʘ ʩʨʝʜʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚ ʜʨʫʛʘ. 

ʋʝʙ ʫʩʣʫʛʘʪʘ ʝ ʩʦʬʪʫʝʨʥʘ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʘ ʧʦʜʜʲʨʞʘ ʦʧʝʨʘʪʠʚʥʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ ʚ ʤʨʝʞʘʪʘ. ʀʟʧʦʣʟʚʘ ʩʝ 
ʠʥʪʝʨʬʝʡʩ, ʦʧʠʩʘʥ ʚ ʤʘʰʠʥʥʦ ʦʙʨʘʙʦʪʚʘʝʤ ʬʦʨʤʘʪ ï WSDL. ɼʨʫʛʠ ʩʠʩʪʝʤʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ ʫʝʙ ʫʩʣʫʛʘʪʘ ʩʲʛʣʘʩʥʦ ʥʝʡʥʦʪʦ ʦʧʠʩʘʥʠʝ, ʠʟʧʦʣʟʚʘʡʢʠ SOAP 
ʩʲʦʙʱʝʥʠʷ, ʦʙʠʢʥʦʚʝʥʦ ʧʨʝʜʘʚʘʥʠ ʯʨʝʟ HTTP ʩ XML ʩʝʨʠʘʣʠʟʘʮʠʷ [11]. ʏʨʝʟ 
ʦʪʚʦʨʝʥʠʪʝ ʩʪʘʥʜʘʨʪʠ XML, SOAP, WSDL ʠ UDDI, ʫʧʨʘʚʣʷʚʘʥʠ ʦʪ World Wide 
Web Consortium (W3C), ʩʝ ʦʧʠʩʚʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥ ʥʘʯʠʥ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʫʝʙ-
ʙʘʟʠʨʘʥʠ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʟ ʀʥʪʝʨʥʝʪ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ ʧʨʝʜʣʘʛʘʪ ʚʛʨʘʜʝʥʠ ʫʝʙ ʫʩʣʫʛʠ ʟʘ ʜʦʩʪʲʧ ʜʦ ʜʘʥʥʠʪʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ. 
ʅʝ ʚʩʠʯʢʠ ʦʪ ʪʷʭ ʦʙʘʯʝ ʩʝ ʘʢʪʠʚʠʨʘʪ ʧʨʠ ʩʪʘʥʜʘʨʪʥʘ ʠʥʩʪʘʣʘʮʠʷ, ʢʘʪʦ ʧʦʥʷʢʦʛʘ 
ʩʝ ʥʘʣʘʛʘ ʜʘ ʩʝ ʠʥʩʪʘʣʠʨʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʦʜʫʣʠ ʦʪ ʚʲʥʰʥʠ ʨʘʟʨʘʙʦʪʯʠʮʠ. ɺ 
ʟʘʪʚʦʨʝʥʠʪʝ ʩʠʩʪʝʤʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʦʜʫʣʠ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʩʢʲʧ ʠ ʙʘʚʝʥ ʧʨʦʮʝʩ. ɼʨʫʛ ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʫʝʙ ʫʩʣʫʛʠʪʝ ʝ, ʯʝ ʪʝ ʙʠʭʘ ʙʠʣʠ 
ʧʦʪʝʥʮʠʘʣʥʦ ʥʝʜʦʩʪʲʧʥʠ ʧʨʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘ ʜʦʩʪʲʧʘ ʜʦ 
ʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʙʘʟʠʨʘʥʠ ʥʘ ʬʠʟʠʯʝʩʢʠ ʠʣʠ ʣʦʛʠʯʝʩʢʠ 
ʟʘʙʨʘʥʠ. ɺʩʷʢʘ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠʟʧʦʣʟʚʘ ʩʦʙʩʪʚʝʥ ʬʦʨʤʘʪ ʥʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠʪʝ ʠ ʠʤʘ ʤʘʣʢʘ ʚʝʨʦʷʪʥʦʩʪ ʜʘʥʥʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ 
ʩʠʩʪʝʤʠ ʜʘ ʙʲʜʘʪ ʩʲʚʤʝʩʪʠʤʠ. ɺ ʩʣʝʜʩʪʚʠʝ ʩʝ ʧʦʷʚʷʚʘ ʥʫʞʜʘʪʘ ʦʪ 
ʜʦʧʲʣʥʠʪʝʣʥʠ ʨʘʟʨʘʙʦʪʢʠ, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʪʝʟʠ ʜʘʥʥʠ. 

ɼʦʩʪʲʧʲʪ ʜʦ ʙʘʟʘʪʘ ʦʪ ʜʘʥʥʠ ʩ ʧʲʨʚʠʯʥʠʪʝ ʜʘʥʥʠ ʩʲʱʦ ʝ ʚʲʟʤʦʞʥʦ 
ʨʝʰʝʥʠʝ. ʊʦ ʠʤʘ ʥʷʢʦʠ ʧʨʝʜʠʤʩʪʚʘ ʢʘʪʦ ʩʢʦʨʦʩʪ - ʥʷʤʘ ʧʨʠʣʦʞʝʥ ʩʣʦʡ ʟʘ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʠ ʥʷʤʘ ʧʦʩʨʝʜʥʠʮʠ ʧʨʠ ʜʦʩʪʲʧʘ ʜʦ ʪʷʭ. ɽʜʠʥʩʪʚʝʥʦʪʦ 
ʦʛʨʘʥʠʯʝʥʠʝ ʠ ʟʘʙʘʚʷʥʝ ʝ ʚ ʝʟʠʢʘ ʟʘ ʟʘʷʚʢʠ SQL ʠ ʩʢʦʨʦʩʪʪʘ ʥʘ ʪʷʭʥʦʪʦ 
ʠʟʧʲʣʥʝʥʠʝ. ʅʝʜʦʩʪʘʪʲʮʠ ʩʘ ʦʪʥʦʚʦ ʨʘʟʣʠʯʥʠʪʝ ʧʨʝʜʩʪʘʚʷʥʠʷ ʚ ʙʘʟʠʪʝ ʦʪ  
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ʜʘʥʥʠ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʩʠʩʪʝʤʠ. ʉʲʱʝʩʪʚʫʚʘ ʠ ʥʝʤʘʣʢʘ ʚʝʨʦʷʪʥʦʩʪ ʧʨʠ 
ʩʣʝʜʚʘʱʘʪʘ ʚʝʨʩʠʷ ʥʘ ʩʦʬʪʫʝʨʘ ʩʭʝʤʘʪʘ ʜʘ ʙʘʟʘʪʘ ʦʪ ʜʘʥʥʠ ʜʘ ʩʝ ʧʨʦʤʝʥʠ, 
ʢʦʝʪʦ ʱʝ ʥʘʣʦʞʠ ʧʨʝʨʘʙʦʪʢʘʪʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ. 

ʅʘʡ-ʥʝʧʦʧʫʣʷʨʥʘ ʝ ʪʝʭʥʠʢʘʪʘ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ/ʨʘʟʯʠʪʘʥʝʪʦ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʜʘʥʥʠ ʦʪ ʫʝʙ ʩʪʨʘʥʠʮʠ/ʨʝʩʫʨʩʠ. ʊʦʚʘ ʝ ʧʨʦʮʝʩ, ʚ ʢʦʡʪʦ ʦʪ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʦʜʛʦʪʚʝʥʠ ʠ ʬʦʨʤʘʪʠʨʘʥʠ ʟʘ ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʫʧʦʪʨʝʙʘ ʜʘʥʥʠ ʩʝ 
ʠʟʚʣʠʯʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ɿʘ ʠʟʚʣʠʯʘʥʝʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʥʩʪʨʫʤʝʥʪʠ, 
ʢʦʠʪʦ ʥʘʧʦʜʦʙʷʚʘʡʢʠ ʧʦʪʨʝʙʠʪʝʣ ʠ ʙʨʘʫʟʲʨ ʠʟʪʝʛʣʷʪ ʥʘʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ 
ʷ ʧʦʜʘʚʘʪ ʟʘ ʦʙʨʘʙʦʪʚʘʥʝ ʢʲʤ ʘʥʘʣʠʟʠʨʘʱʠ ʤʦʜʫʣʠ. ʅʷʢʦʠ ʩʠʩʪʝʤʠ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠʟʧʦʣʟʚʘʪ "ʙʦʛʘʪʠ" ʠʥʪʝʨʥʝʪ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩ JavaScript 
ʜʦʙʘʚʷʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʢʲʤ ʩʪʘʥʜʘʨʪʥʠʪʝ ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʠ. ʊʦʚʘ 
ʩʲʟʜʘʚʘ ʧʨʦʙʣʝʤ ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʢʘʪʦ ʮʷʣʦ ʥʝ 
ʧʦʜʜʲʨʞʘʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʤʥʦʛʦ ʠ ʩʣʦʞʥʠ ʩʢʨʠʧʪʦʚʝ ʙʝʟ ʧʦʪʨʝʙʠʪʝʣʩʢʘ 
ʥʘʤʝʩʘ. 

ʊʝʟʠ ʪʨʠ ʩʠʩʪʝʤʥʦ-ʟʘʚʠʩʠʤʠ ʧʦʜʭʦʜʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ 
ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʣʦʞʝʥʠ ʚ ʩʨʝʜʠ, ʢʦʠʪʦ ʩʘ ʥʘʧʲʣʥʦ ʢʦʥʪʨʦʣʠʨʘʥʠ ʦʪ 
ʩʲʙʠʨʘʱʠʷ ʜʘʥʥʠʪʝ. ɺ ʨʝʘʣʥʘ ʘʢʘʜʝʤʠʯʥʘ ʩʨʝʜʘ ʠʣʠ ʚ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ 
ʠʟʧʦʣʟʚʘʤʝ ʪʨʝʪʠ ʩʪʨʘʥʠ ʢʘʪʦ ʧʘʨʪʥʴʦʨʠ ʪʝ ʚ ʥʘʡ-ʦʙʱʠʷ ʩʣʫʯʘʡ ʩʘ ʯʘʩʪʠʯʥʦ ʠʣʠ 
ʥʘʧʲʣʥʦ ʥʝʧʨʠʣʦʞʠʤʠ. 

2.2 ʊʡʪʫʞʥʦʧ-ʦʞʠʙʛʡʪʡʥʡ ʨʧʝʮʧʝʡ ʠʙ ʡʠʛʤʡʰʙʦʞ ʦʙ ʝʙʦʦʡ ʠʙ 
ʝʞʢʪʫʛʡʸʫʙ ʦʙ ʧʚʬʰʙʞʥʡʫʞ 

ʉʲʱʝʩʪʚʫʚʘʪ ʨʝʘʣʠʟʘʮʠʠ ʟʘ ʩʠʩʪʝʤʥʦ-ʥʝʟʘʚʠʩʠʤʦ ʠʟʚʣʠʯʘʥʝ ʠ 
ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʜʝʡʩʪʚʠʷ. ʇʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʩʘ 
ʙʘʟʠʨʘʥʠ ʥʘ Resource Description Framework (RDF) [10] ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ ʥʘ 
W3C. ɺʩʷʢʘ ʘʢʪʠʚʥʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʦʙʨʘʙʦʪʚʘ ʢʘʪʦ ʥʘʨʝʜʝʥʘ ʪʨʦʡʢʘ, ʥʘʨʠʯʘʥʘ 
ʦʱʝ ʪʨʠʧʲʣ (triple). ʊʨʠʧʲʣʠʪʝ ʩʘ ʦʩʥʦʚʘʪʘ ʥʘ ʩʝʤʘʥʪʠʯʥʠʪʝ ʫʝʙ ʜʦʢʫʤʝʥʪʠ. 
ɹʘʟʠʨʘʥ ʝ ʥʘ ʠʜʝʷʪʘ ʜʘ ʩʝ ʧʨʘʚʷʪ ʠʟʷʚʣʝʥʠʷ ʟʘ ʨʝʩʫʨʩʠ ʚ ʠʟʨʘʟʠ, ʢʦʠʪʦ ʤʦʛʘʪ 
ʜʘ ʩʝ ʩʲʢʨʘʪʷʪ ʜʦ ʦʙʠʢʥʦʚʝʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʠʟʨʝʯʝʥʠʝ. ʀʟʧʦʣʟʚʘʥʠʷʪ ʬʦʨʤʘʪ ʝ: 

Subject  Ƶ Predicate  Ƶ Object  

ñSubjectò ʝ ʩʫʙʝʢʪʲʪ ʥʘ ʠʟʷʚʣʝʥʠʝʪʦ, ñPredicateò ʝ ʦʪʥʦʰʝʥʠʝʪʦ, ʘ ñObjectò ʝ 
ʧʨʝʜʤʝʪʲʪ ʢʲʤ ʢʦʛʦʪʦ ʩʝ ʦʪʥʘʩʷ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʩʪʨʫʢʪʫʨʠ, ʥʘʧʨʠʤʝʨ 
"ʉʪʫʜʝʥʪʲʪ ʯʝʪʝ ʫʯʝʙʥʠʢ" ʧʦʟʚʦʣʷʚʘʪ ʦʪʥʦʰʝʥʠʷʪʘ ʜʘ ʙʲʜʘʪ ʠʟʚʝʜʝʥʠ ʚ ʧʦ-
ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ ʠ ʜʘ ʩʝ ʦʪʛʦʚʦʨʠ ʥʘ ʚʲʧʨʦʩʘ "ʂʘʢʚʦ ʦʱʝ ʯʝʪʝ ʩʪʫʜʝʥʪʘ". 
ʊʝʟʠ ʠʟʨʘʟʠ ʩʚʲʨʟʚʘʪ ʜʘʥʥʠʪʝ ʟʘʝʜʥʦ ʠ ʧʦʣʫʯʝʥʠʪʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʦʛʘʪ ʜʘ 
ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʯʨʝʟ ʩʝʤʘʥʪʠʯʝʥ ʘʥʘʣʠʟ. ʅʷʢʦʠ ʦʪ 
ʪʝʟʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚʢʣʶʯʚʘʪ ʥʷʢʘʢʲʚ ʚʠʜ ʩʦʬʪʫʝʨʥʘ ʫʩʣʫʛʘ, ʫʩʣʫʛʘ ʟʘ ʙʘʟʠ ʦʪ 
ʜʘʥʥʠ, ʩʚʲʨʟʘʥʠ ʠʥʪʝʨʬʝʡʩʠ ʠ ʝʟʠʢ ʟʘ ʟʘʷʚʢʠ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʥʘ 
ʧʣʘʪʬʦʨʤʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʜʘ ʠʟʧʨʘʱʘʪ ʠ ʩʲʭʨʘʥʷʚʘʪ ʜʘʥʥʠ ʦʪ 
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ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʜʝʡʩʪʚʠʷ. ʉʦʬʪʫʝʨ ʟʘ ʘʥʘʣʠʟ ʥʘ ʜʝʡʩʪʚʠʷʪʘ 
ʤʦʞʝ ʜʘ ʟʘʷʚʠ ʠ ʠʟʚʣʠʯʘ ʘʥʘʣʠʪʠʯʥʠ ʜʘʥʥʠ ʦʪ ʪʘʢʠʚʘ ʩʠʩʪʝʤʠ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ ʠʛʨʠ ʠʟʧʦʣʟʚʘʪ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʪʨʠʧʲʣʠʪʝ ʟʘ ʦʙʷʚʷʚʘʥʝ 
ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʠ. ʄʥʦʛʦ ʝʣʝʢʪʨʦʥʥʠ ʠʛʨʠ, ʦʩʦʙʝʥʦ ʤʘʩʦʚʠʪʝ 
ʦʥʣʘʡʥ ʠʛʨʠ ʠʟʧʦʣʟʚʘʪ ʪʝʟʠ ʪʨʠʧʲʣʠ ʟʘ ʫʚʝʜʦʤʷʚʘʥʝ ʥʘ ʠʛʨʘʯʠʪʝ ʟʘ ʩʲʙʠʪʠʷʪʘ 
ʥʘʩʪʲʧʠʣʠ ʚ ʠʛʨʘʪʘ. ɸʥʦʥʩʠ ʢʘʪʦ "ʀʛʨʘʯ123 ʧʨʝʚʟʝ ʧʦʨʪʘʣ" ʩʘ ʨʝʜʦʚʥʦ ʩʨʝʱʘʥʠ 
ʚ ʦʥʣʘʡʥ ʠʛʨʠʪʝ. ɿʘ ʩʲʞʘʣʝʥʠʝ SCORM ʥʝ ʧʨʝʜʣʘʛʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʩʲʙʠʪʠʷʪʘ ʧʦ ʪʘʢʲʚ ʷʩʝʥ ʥʘʯʠʥ ʠ ʧʨʘʚʠ ʥʝʚʲʟʤʦʞʥʦ 
ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʢʦʠʪʦ ʜʘ ʦʪʛʦʚʦʨʷʪ ʥʘ 
ʟʘʚʠʰʝʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʦʙʫʯʘʝʤʠʪʝ. ʇʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ 
ʜʝʡʩʪʚʠʷ, ʘʥʘʣʠʟʲʪ ʠ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʝʞʠʚʷʚʘʥʠʷʪʘ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ ʩʘ ʦʪ ʧʲʨʚʦʩʪʝʧʝʥʥʘ ʚʘʞʥʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʘʜʝʢʚʘʪʥʠ 
ʧʲʪʠʱʘ ʟʘ ʫʯʝʥʝ, ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʟʘ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ. 

ʂʘʢʪʦ ʙʝ ʦʪʙʝʣʷʟʘʥʦ ʧʦ-ʛʦʨʝ, Experience API (xAPI) ʝ ʩʧʝʮʠʬʠʢʘʮʠʷ ʟʘ 
ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʝ-ʦʙʫʯʝʥʠʝ, ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ Rustici Software ʠ Advanced Learning 
Distributed Initiative (ADL) ʠ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʦʧʨʝʜʝʣʠ ʤʦʜʝʣ ʟʘ ʟʘʧʠʩʚʘʥʝ ʥʘ ʜʘʥʥʠ 
ʟʘ ʫʯʝʙʥʠʪʝ ʜʝʡʩʪʚʠʷ ʥʘ ʦʙʫʯʘʝʤʠʪʝ. xAPI ʩʲʱʦ ʪʘʢʘ ʧʨʝʜʦʩʪʘʚʷ API ʟʘ 
ʩʧʦʜʝʣʷʥʝ ʥʘ ʪʝʟʠ ʜʘʥʥʠ ʤʝʞʜʫ ʦʪʜʘʣʝʯʝʥʠ ʩʠʩʪʝʤʠ. ʇʨʠʣʦʞʥʠʷʪ ʧʨʦʛʨʘʤʝʥ 
ʠʥʪʝʨʬʝʡʩ xAPI ʧʦʟʚʦʣʷʚʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʚ ʠʛʨʠ ʠ ʩʠʤʫʣʘʮʠʠ, 
ʧʦʚʝʜʝʥʠʝ ʚ ʨʝʘʣʥʠʷ ʞʠʚʦʪ, ʧʲʪʠʱʘ ʟʘ ʫʯʝʥʝ ʠ ʘʢʘʜʝʤʠʯʥʠ ʧʦʩʪʠʞʝʥʠʷ. xAPI 
ʦʧʨʝʜʝʣʷ ʥʝʟʘʚʠʩʠʤʠ ʤʝʭʘʥʠʟʤʠ, ʧʨʦʪʦʢʦʣʠ, ʩʧʝʮʠʬʠʢʘʮʠʠ, ʩʧʦʨʘʟʫʤʝʥʠʷ ʠ 
ʩʦʬʪʫʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʚʩʝʢʠ ʚʲʟʤʦʞʝʥ ʩʮʝʥʘʨʠʡ: ʦʪ ʦʥʣʘʡʥ 
ʢʘʤʧʫʩʠ ʠ ʧʦʚʝʜʝʥʠʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʜʦ ʢʦʥʪʨʦʣ ʥʘ ʨʘʙʦʪʥʘʪʘ ʩʠʣʘ. ʉʲʱʦ ʪʘʢʘ 
ʯʨʝʟ xAPI ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʙʠʨʘʪ ʠ ʦʙʦʙʱʘʚʘʪ ʜʘʥʥʠ ʟʘ ʦʙʫʯʠʪʝʣʥʠʪʝ ʩʲʙʠʪʠʷ ʦʪ 
ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ 
ʠ ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʦʪ ʨʘʟʣʠʯʥʠ ʠʥʩʪʠʪʫʮʠʠ. ʇʨʠ ʩʧʘʟʚʘʥʝ ʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʥʦʩʪʪʘ ʠ ʩ 
ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʯʨʝʟ xAPI ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʜʦʩʪʲʧ ʜʦ ʜʝʡʥʦʩʪʠʪʝ 
ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʢʘʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʦʙʠʣʥʠ ʫʯʝʙʥʠ ʧʨʠʣʦʞʝʥʠʷ, 
ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʤʫʟʝʡʥʠ ʝʢʩʧʦʥʘʪʠ ʠʣʠ ʜʘʥʥʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʘʯʝʥʠ ʚ 
ʦʙʣʘʢʘ, ʧʦʜʦʙʥʦ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʷ ʤʦʜʝʣ ʥʘ ʣʠʯʥʘʪʘ ʫʯʝʙʥʘ ʩʨʝʜʘ (Personal 
Learning Environment - PLE) [9]. ʊʲʡ ʢʘʪʦ ʟʘʧʠʩʠʪʝ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʚ xAPI 
ʥʘʧʦʜʦʙʷʚʘʪ ʩʠʥʪʘʢʩʠʩʘ ʥʘ ʯʦʚʝʰʢʠʷ  ʝʟʠʢ, ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʜʘʥʥʠʪʝ ʥʘ xAPI 
ʩʘ ʚʲʚ ʬʦʨʤʘʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʯʝʪʝ ʦʪ ʯʦʚʝʢ. ʅʘʧʨʠʤʝʨ ʦʙʫʯʘʝʤ, ʢʦʡʪʦ ʯʝʪʝ 
ʢʥʠʛʘ, ʤʦʞʝ ʜʘ ʛʝʥʝʨʠʨʘ ʩʣʝʜʥʠʷ ʟʘʧʠʩ: 

ȡɗɠɢɕɚ ƽɒɜɤɮɠɢƾ ɩɗɤɗ ƽɕɝɒɕɠɝƾ ƪȰɰɤɰɟƧ ƽɠɓɗɜɤƾ 

ɺʲʧʨʝʢʠ, ʯʝ xAPI ʠʤʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʝʬʠʥʠʨʘʥʠ ʩʚʦʡʩʪʚʘ ʟʘ ʚʢʣʶʯʚʘʥʝ ʥʘ 
ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʢʘʪʦ ʢʦʥʪʝʢʩʪ (ʢʦʥʪʝʢʩʪ) ʠ ʜʘʥʥʠ ʟʘ ʦʮʝʥʢʘ 
(ʨʝʟʫʣʪʘʪʠ), ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʪʘʢʘ, ʯʝ ʜʘ ʙʲʜʝ ʨʘʟʰʠʨʷʝʤʘ ʟʘ 
ʥʝʧʨʝʜʚʠʜʝʥʠ ʥʫʞʜʠ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ. ʊʦʟʠ ʤʦʜʝʣ ʥʘ ʜʘʥʥʠ 
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<actor><verb><activity> ʠʣʠ "ɸʟ ʠʟʚʲʨʰʠʭ ʜʝʡʩʪʚʠʝ" ʩʝ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʫʯʝʙʥʠʷ 
ʦʧʠʪ ʠ ʦʙʫʯʘʝʤʠʷ. ʐʠʨʦʢʘʪʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦʩʪ ʥʘ ʤʦʙʠʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ, 
ʩʲʯʝʪʘʥʘ ʩʲʩ ʩʠʣʘʪʘ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ, ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʝʡʥʦʩʪʠʪʝ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ ʠ ʤʷʩʪʦ. ʂʘʪʦ ʮʷʣʦ xAPI 
ʧʨʝʜʦʩʪʘʚʷ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʢʘʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ, ʜʘʥʥʠ, ʘʥʘʣʠʟ ʠ ʦʪʯʠʪʘʥʝ ʥʘ 
ʜʝʡʥʦʩʪʠʪʝ. 

xAPI ʠʟʧʦʣʟʚʘ JSON ʟʘ ʧʨʝʭʚʲʨʣʷʥʝ ʥʘ ʩʲʩʪʦʷʥʠʷ / ʠʟʨʝʯʝʥʠʷ ʢʲʤ 
ʮʝʥʪʨʘʣʥʘ ʫʝʙ ʫʩʣʫʛʘ. ʊʘʟʠ ʫʝʙ ʫʩʣʫʛʘ ʧʦʟʚʦʣʷʚʘ ʥʘ ʢʣʠʝʥʪʠʪʝ ʜʘ ʯʝʪʘʪ ʠ 
ʟʘʧʠʩʚʘʪ ʜʘʥʥʠ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʠʟʨʘʟʠ, ʢʦʠʪʦ ʩʧʦʜʝʣʷʪ ʦʩʥʦʚʠʪʝ ʥʘ 
ʛʦʨʝʩʧʦʤʝʥʘʪʘʪʘ ʪʨʦʡʥʘ ʩʭʝʤʘ. ɺ ʥʘʡ-ʧʨʦʩʪʘʪʘ ʠʤ ʢʦʥʮʝʧʮʠʷ ʠʟʨʝʯʝʥʠʷʪʘ ʩʘ 
ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʘʢʪʴʦʨ, ʛʣʘʛʦʣ ʠ ʦʙʝʢʪ / ʜʝʡʥʦʩʪ. ʅʘʧʨʠʤʝʨ xAPI ʩʲʦʙʱʝʥʠʝʪʦ  
ñSally experienced óSolo Hang Gliding'ò ʢʦʝʪʦ ʩʣʝʜʚʘ ʤʦʜʝʣʘ ñactor verb 
activity/objectò, ʢʦʛʘʪʦ ʙʲʜʝ ʢʦʜʠʨʘʥʦ ʚ JSON ʬʦʨʤʘʪ ʱʝ ʠʟʛʣʝʞʜʘ ʪʘʢʘ [7]: 

{  

  "actor": {  

    "name": "Sally Glider",  

    "mbox": "mailto:sally@example.com"  

  },  

  "verb": {  

    "id": "http://adlnet.gov/expapi/verbs/experienced",  

    "display": { "en - US": "experienced" }  

  },  

  "object": {  

    "id": "http://example.com/activities/solo - hang-
gliding",  

    "definition": {  

      "name": { "en - US": "Solo Hang Gliding" }  

    }  

  }  

}  

ʅʘʙʦʨʲʪ ʦʪ ʛʣʘʛʦʣʠ ʠ ʧʨʝʜʤʝʪʠ, ʩ ʢʦʠʪʦ ʜʘʜʝʥʘ ʠʥʩʪʠʪʫʮʠʷ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ, 
ʩʝ ʥʘʨʠʯʘ ʨʝʯʥʠʢ. ɺʩʷʢʘ ʠʥʩʪʠʪʫʮʠʷ ʤʦʞʝ ʜʘ ʦʧʨʝʜʝʣʠ ʩʦʙʩʪʚʝʥʠʷ ʩʠ ʨʝʯʥʠʢ 
ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʝ. ɼʦʩʪʘʪʲʯʥʦ ʝ ʜʘ ʠʤʘ URL ʘʜʨʝʩ ʟʘ ʚʩʝʢʠ ʛʣʘʛʦʣ ʠ ʟʘ ʚʩʝʢʠ 
ʦʙʝʢʪ ʢʲʤ JSON ʢʦʜʠʨʘʥʦ ʦʧʠʩʘʥʠʝ. 

2.3 LRS 

ɼʨʫʛʘ ʢʦʥʮʝʧʮʠʷ, ʧʨʝʜʣʦʞʝʥʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ Project Tin Can, ʝ ʪʘʟʠ ʥʘ 
Learning Record Store (LRS). ʉʲʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ ʥʘ ADL, 
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ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ LRS ʝ ʢʲʤ ʩʲʭʨʘʥʝʥʠʝʪʦ ʠ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ 
ʦʪʥʦʩʥʦ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʦʙʫʯʘʝʤʠʷ, ʥʘʨʠʯʘʥʘ ʫʯʝʙʥʠ ʟʘʧʠʩʠ (learning records). 
ʎʷʣʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ, ʢʦʥʪʨʦʣʠʪʝ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʢʫʨʩʘ ʠ ʪ.ʥ. ʦʩʪʘʚʘʪ ʚ 
ʧʨʝʨʦʛʘʪʠʚʠʪʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʜʨʫʛʠ ʩʠʩʪʝʤʠ ʢʘʪʦ 
ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʠʛʨʠ, ʩʠʤʫʣʘʮʠʠ, ʜʦʩʪʘʚʯʠʮʠ ʥʘ LTI ʫʩʣʫʛʠ ʠ ʜʨ. LRS ʝ ʛʲʚʢʘʚ ʠ 
ʤʦʞʝ ʜʘ ʧʦʜʜʲʨʞʘ ʚʩʷʢʘ ʤʨʝʞʦʚʘ ʧʣʘʪʬʦʨʤʘ ʠʣʠ ʤʦʜʫʣ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ. ʊʦʡ 
ʤʦʞʝ ʜʘ ʦʙʨʘʙʦʪʚʘ ʧʦʪʦʢʘ ʦʪ ʜʘʥʥʠ ʠ ʜʘ ʛʠ ʜʦʢʣʘʜʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠʣʠ 
ʦʪʦʨʠʟʠʨʘʥʘʪʘ ʩʠʩʪʝʤʘ [8]. ʆʪ ʪʝʭʥʠʯʝʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ LRS ʧʨʝʜʩʪʘʚʣʷʚʘ API 
ʢʲʤ SQL ʙʘʟʘ ʦʪ ʜʘʥʥʠ, ʢʦʷʪʦ ʚ ʦʨʠʛʠʥʘʣʥʘʪʘ ʚʝʨʩʠʷ ʥʘ Rustici ʝ PostgreSQL, ʥʦ 
ʚ ʤʦʤʝʥʪʘ ʩʝ ʧʨʝʜʣʘʛʘ ʠ ʢʘʪʦ ʦʙʣʘʯʥʘ ʫʩʣʫʛʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʌʠʛ. 1. ɽʢʦʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (ʘʜʘʧʪʠʨʘʥʘ ʦʪ [5]) 

LRS ʝ ʷʜʨʦʪʦ ʥʘ ʝʢʦʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (ʬʠʛ. 1)., ʢʦʷʪʦ 
ʩʚʲʨʟʚʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʩʠ ʯʨʝʟ xAPI. ʇʦ ʚʩʷʢʦ ʚʨʝʤʝ, ʝʜʥʘ ʩʠʩʪʝʤʘ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠʣʠ ʜʨʫʛ ʨʝʩʫʨʩ, ʠʟʧʦʣʟʚʘʥ ʚ ʧʨʦʮʝʩʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʦʙʫʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ, ʤʦʞʝ ʜʘ ʠʟʧʨʘʱʘ 
ʩʲʙʨʘʥʠ ʜʘʥʥʠ ʧʦ ʤʨʝʞʘʪʘ ʥʘ LRS ʯʨʝʟ xAPI. ʇʨʠʥʮʠʧʥʦ, ʚʩʷʢʘ ʩʠʩʪʝʤʘ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʨʘʟʧʦʣʘʛʘ ʩ ʥʷʢʘʢʲʚ ʤʦʜʫʣ ʟʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ 
ʥʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ. ʎʝʣʪʘ ʥʘ LRS ʝ ʜʘ ʥʘʧʨʘʚʠ ʚʩʠʯʢʠ ʪʝʟʠ ʜʝʡʥʦʩʪʠ 
ʥʝʟʘʚʠʩʠʤʠ ʦʪ ʢʦʥʢʨʝʪʥʘʪʘ LMS ʠ ʜʘ ʦʩʠʛʫʨʠ ʩʲʚʤʝʩʪʠʤʦʩʪ ʠ ʧʨʝʥʦʩʠʤʦʩʪ ʥʘ 
ʜʘʥʥʠʪʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. ʆʪʛʦʚʦʨʥʦʩʪʠʪʝ ʥʘ LRS 
ʚ ʝʢʦʩʠʩʪʝʤʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʙʦʙʱʝʥʠʝ ʢʘʪʦ: 

¶ ʇʨʦʩʣʝʜʷʚʘʥʝ - ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʦʙʫʯʘʝʤʠʪʝ, ʚʢʣʶʯʠʪʝʣʥʦ 
ʥʘʧʨʝʜʲʢ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʮʝʣʠ ʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʙʫʯʝʥʠʝ 
ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʢʫʨʩʦʚʝʪʝ. 

¶ ɿʘʧʠʩʚʘʥʝ - ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʦʙʫʯʘʝʤʠʪʝ. ʊʦʚʘ 
ʚʢʣʶʯʚʘ ʢʘʢʪʦ ʜʝʤʦʛʨʘʬʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʬʠʣʠʨʘʥʝʪʦ ʥʘ 
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ʫʯʘʱʠʪʝ, ʪʘʢʘ ʠ ʪʝʭʥʠʷ ʥʘʧʨʝʜʲʢ ʠ ʧʦʩʪʠʞʝʥʠʷ ʚ ʦʙʫʯʝʥʠʝʪʦ. ʊʦʚʘ ʝ 
ʦʩʦʙʝʥʦ ʚʘʞʥʦ, ʢʦʛʘʪʦ LMS ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʦʬʠʮʠʘʣʥʘ "ʩʠʩʪʝʤʘ ʟʘ 
ʟʘʧʠʩʚʘʥʝ" ʟʘ ʜʘʜʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ. 

¶ ʆʪʯʠʪʘʥʝ - ʠʟʚʣʠʯʘʥʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ ʦʪʥʦʩʥʦ ʦʙʫʯʘʝʤʠʪʝ ʠ 
ʢʫʨʩʦʚʝʪʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ ʧʨʦʩʣʝʜʷʚʘ. 

ʆʪʯʝʪʥʠʪʝ ʬʫʥʢʮʠʠ, ʦʧʠʩʘʥʠ ʚ xAPI ʩʪʘʥʜʘʨʪʘ ʩʘ ʙʘʟʦʚʠ. ʊʝ ʧʦʢʨʠʚʘʪ ʩʘʤʦ 
ʧʨʦʪʦʢʦʣʠʪʝ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ, ʥʦ ʥʝ ʠ ʢʘʢ ʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʧʨʝʜʩʪʘʚʷʪ, ʜʘ ʩʝ ʬʦʨʤʘʪʠʨʘʪ, ʢʘʢ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʟʘʷʚʢʠ ʠ ʜʨ. [2]. ʇʦʨʘʜʠ ʪʘʟʠ 
ʧʨʠʯʠʥʘ LRS ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʘʤʦ ʨʝʛʠʩʪʨʘʪʦʨʠ ʥʘ ʩʲʙʠʪʠʷʪʘ ʙʝʟ ʜʘ ʧʨʘʚʷʪ 
ʢʘʢʚʘʪʦ ʠ ʜʘ ʝ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ. ʇʦ-ʩʣʦʞʥʠʪʝ ʩʠʩʪʝʤʠ ʚʢʣʶʯʚʘʪ ʚ ʩʝʙʝ ʩʠ 
ʠ ʤʦʜʫʣʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʟʠ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ 
ʦʙʨʘʙʦʪʢʠ ʥʘ ʜʘʥʥʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʦʙʨʘʪʥʦ ʚ ʩʠʩʪʝʤʘ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʠʣʠ ʜʨʫʛʠ ʩʠʩʪʝʤʘ ʟʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʝ ʩʧʨʷʤʦ ʣʠʯʥʠʪʝ 
ʢʘʯʝʩʪʚʘ ʥʘ ʦʙʫʯʘʝʤʠʷ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʙʨʘʥʠʷ ʧʦʜʭʦʜ ʚʩʠʯʢʠ ʩʠʩʪʝʤʠ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʣʘʛʘʪ 
ʩʠʛʫʨʥʦʩʪ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʥʦʩʪ ʥʘ ʜʘʥʥʠʪʝ ʚ ʧʲʣʥʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 
ʥʘʮʠʦʥʘʣʥʦʪʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʢʨʠʧʪʠʨʘʥʠ ʧʨʠ ʦʙʤʷʥʘʪʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʩʠʩʪʝʤʠ, ʜʘ ʩʝ ʠʤʧʣʝʤʝʥʪʠʨʘʪ 
ʤʝʭʘʥʠʟʤʠ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʠ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʟʘʤʝʥʷʪ ʣʠʯʥʠʪʝ ʜʘʥʥʠ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ ʩ ʛʝʥʝʨʠʨʘʥʘ ʦʪ ʩʠʩʪʝʤʘʪʘ ʧʨʦʠʟʚʦʣʥʘ ʩʪʦʡʥʦʩʪ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʆʙʫʯʘʝʤʠʪʝ ʦʪ ʩʲʚʨʝʤʝʥʥʦʪʦ ʜʠʛʠʪʘʣʥʦ ʧʦʢʦʣʝʥʠʝ ʩʘ ʩʚʠʢʥʘʣʠ ʜʘ ʩʝ 
ʟʘʙʘʚʣʷʚʘʪ ʠ ʠʛʨʘʷʪ ʚ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ ʞʝʣʘʷʪ ʜʘ ʧʦʣʫʯʘʚʘʪ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ "ʪʫʢ ʠ ʩʝʛʘ", ʘʜʘʧʪʠʨʘʥʦ ʩʧʦʨʝʜ ʣʠʯʥʠʷ ʠʤ ʧʨʦʬʠʣ ʠ ʨʝʟʫʣʪʘʪʘ ʦʪ 
ʧʨʝʜʭʦʜʥʠʪʝ ʜʝʡʩʪʚʠʷ, ʧʦʜʦʙʥʦ ʥʘ ʢʦʤʧʶʪʲʨʥʘ ʠʛʨʘ. ɿʘ ʜʘ ʦʪʛʦʚʦʨʷʪ ʥʘ ʥʦʚʠʪʝ 
ʠʟʠʩʢʚʘʥʠʷ, ʩʠʩʪʝʤʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʤʠʥʘʪ ʢʲʤ 
ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ ʦʪ ʤʥʦʞʝʩʪʚʦ ʠʟʪʦʯʥʠʮʠ (ʝʣʝʢʪʨʦʥʥʠ ʢʥʠʛʠ, 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʩʠʤʫʣʘʮʠʦʥʥʠ ʩʨʝʜʠ ʠ ʜʨ.) ʠ ʜʘ ʩʝ ʧʨʝʚʲʨʥʘʪ 
ʚ ʯʘʩʪ ʦʪ ʨʘʟʧʨʝʜʝʣʝʥʘ ʝʢʦʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. 

ʆʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʢʦʠʪʦ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʢʘʪʦ ʠʥʪʝʨʥʝʪ 
ʫʩʣʫʛʠ ʠ ʩʘ ʩʲʚʤʝʩʪʠʤʠ ʩʲʩ ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ xAPI ʩʘ ʩʠʩʪʝʤʥʦ ʥʝʟʘʚʠʩʠʤʠ ʠ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʥʪʝʛʨʠʨʘʥʠ ʙʝʟʧʨʦʙʣʝʤʥʦʪʦ ʚ ʝʢʦʩʠʩʪʝʤʠʪʝ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝ. xAPI ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʜʘ ʙʲʜʘʪ ʩʣʝʜʝʥʠ, 
ʟʘʧʠʩʚʘʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʟʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʧʦ-ʚʠʩʦʢʘ ʘʜʘʧʪʠʚʥʦʩʪ ʠ ʠʛʨʦʚʠʟʘʮʠʷ 
ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʢʦʝʪʦ ʱʝ ʙʲʜʝ ʝʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʥʘʩʦʢʠ ʚ ʙʲʜʝʱʠʪʝ ʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ. 
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ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʜʦʢʣʘʜʘ ʩʘ ʬʠʥʘʥʩʠʨʘʥʠ ʧʦ ʧʨʦʝʢʪ 
Ăʇʝʜʘʛʦʛʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠñ, 
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MANAGING GAME-BASED EDUCATIONAL ACTIVITIES TROUGH XAPI 

Delyan Keremedchiev, Georgi Tuparov 

Abstract: The digital generation learners entertains and plays games on the Internet. They 
want to achieve the learning content "now and here". The content has to be adapted according 
to their personal performance and the outcome of previous actions as in a computer game. In 
order to fulfil these requirements new standards and new approaches for recording and 
processing users' actions should be implemented. The purpose of this paper is to review the 
current state and some new trends in the development of e-learning systems, especially in 
tracking user activities in learning process in particular with the use of educational computer 
games. 
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ɺʘʣʝʥʪʠʥʘ ʊʝʨʟʠʝʚʘ  

ʀʥʩʪʠʪʫʪ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ï ɹɸʅ, 
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ʈʝʟʶʤʝ: ʉʪʘʪʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʯʘʩʪ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʘʥʢʝʪʥʦ 
ʧʨʦʫʯʚʘʥʝ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʧʝʜʘʛʦʟʠ ʠ ʥʝ-ʀʊ ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ ʧʣʘʪʬʦʨʤʘ ʟʘ ʣʝʩʥʦ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ. ʇʨʦʫʯʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʧʨʦʝʢʪʘ APOGEE, ʯʠʷʪʦ ʮʝʣ ʝ ʜʘ ʩʲʟʜʘʜʝ ʩʦʬʪʫʝʨʥʘ ʧʣʘʪʬʦʨʤʘ ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʟʘ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʘʜʘʧʪʠʚʥʠ, ʧʝʨʩʦʥʘʣʠʟʠʨʫʝʤʠ ʩʧʨʷʤʦ ʠʛʨʘʯʘ ʠʛʨʠ, ʥʘ ʙʘʟʘʪʘ ʥʘ 3D 
ʚʠʜʝʦ ʣʘʙʠʨʠʥʪ ʩ ʠʥʪʝʣʠʛʝʥʪʥʠ ʚʠʨʪʫʘʣʥʠ ʧʝʨʩʦʥʘʞʠ. ʀʟʩʣʝʜʚʘʥ ʠ ʘʥʘʣʠʟʠʨʘʥ ʝ 
ʜʦʩʝʛʘʰʥʠʷʪ ʦʧʠʪ ʧʦ ʪʝʤʘʪʘ. ʉʨʝʜ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʝ ʧʨʦʚʝʜʝʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʦ 
ʠʥʪʝʨʚʶ, ʚ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʬʦʨʤʫʣʠʨʘʥʘʪʘ ʦʥʣʘʡʥ ʘʥʢʝʪʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 
ʤʥʝʥʠʝʪʦ ʠʤ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʣʶʯʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʧʣʘʪʬʦʨʤʘʪʘ ʠ ʩʲʟʜʘʚʘʥʠʪʝ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʚʠʜʝʦ ʠʛʨʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ, ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʥʫʞʜʠ, ʦʙʫʯʝʥʠʝ   

1. ɻʳʛʞʝʞʦʡʞ 

ɼʥʝʰʥʠʷʪ ʩʠʣʥʦ ʪʝʭʥʦʣʦʛʠʯʝʥ ʩʚʷʪ ʥʘʣʘʛʘ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝ, ʢʘʪʦ ʩʝ ʦʪʯʠʪʘ ʠ ʨʘʟʣʠʯʥʘʪʘ ʢʫʣʪʫʨʥʘ ʩʨʝʜʘ ʥʘ ʫʯʝʥʠʮʠʪʝ. 
ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʠ ʠʥʪʝʨʥʝʪ ʧʨʦʤʝʥʷʪ ʥʘʯʠʥʠʪʝ ʥʘ ʫʯʝʥʝ ʠ 
ʚʲʟʧʨʠʝʤʘʥʝ, ʢʘʢʪʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ. 
ʅʘʧʦʩʣʝʜʲʢ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʠʤʘʪ ʚʩʝ ʧʦ-ʛʦʣʷʤʘ ʧʨʠʪʝʛʘʪʝʣʥʘ ʩʠʣʘ ʟʘ 
ʩʲʚʨʝʤʝʥʥʦʪʦ ʧʦʢʦʣʝʥʠʝ, ʢʦʝʪʦ ʯʝʩʪʦ ʧʨʝʜʧʦʯʠʪʘ ʚʠʨʪʫʘʣʥʠʷ ʩʚʷʪ ʠ ʠʛʨʠʪʝ ʚ 
ʥʝʛʦ ʧʨʝʜ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʥʘʯʠʥʠ ʥʘ ʦʙʱʫʚʘʥʝ. ʊʦʚʘ ʫʚʣʝʯʝʥʠʝ ʮʝʣʝʥʘʩʦʯʝʥʦ 
ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʠʥʪʝʨʝʩʘ ʢʲʤ ʫʯʝʥʝʪʦ, ʢʘʪʦ ʩʝ ʟʘʣʦʞʠ 
ʥʘ ʧʦʜʭʦʜʘ ʦʙʫʯʝʥʠʝ ʯʨʝʟ ʠʛʨʘ. ʄʥʦʛʦ ʧʩʠʭʦʣʦʟʠ ʧʦʜʢʨʝʧʷʪ ʪʚʲʨʜʝʥʠʝʪʦ, ʯʝ 
ʠʛʨʠʪʝ ʩʘ ʝʩʪʝʩʪʚʝʥʘ ʯʘʩʪ ʦʪ ʞʠʚʦʪʘ ʥʘ ʯʦʚʝʢʘ ʠ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʤʫ [1]. ʇʦʜʭʦʜʷʱʦ ʧʦʜʙʨʘʥʠʪʝ ʠʛʨʠ ʚʣʠʷʷʪ ʧʦʣʦʞʠʪʝʣʥʦ 
ʚʲʨʭʫ ʫʤʩʪʚʝʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʜʨʘʩʪʚʘʱʠʪʝ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʠʛʨʘ ʠʛʨʘʯʲʪ ʥʝ 
ʩʘʤʦ ʩʝ ʟʘʙʘʚʣʷʚʘ, ʥʦ ʠ ʫʯʠ, ʨʘʟʚʠʚʘ ʤʠʩʣʝʥʝʪʦ ʩʠ ʠ ʫʤʝʥʠʷʪʘ ʩʠ ʟʘ ʧʨʝʮʝʥʢʘ, 
ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʠ ʦʙʦʙʱʝʥʠʝ; ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʩʠ; 
ʪʨʝʥʠʨʘ ʚʥʠʤʘʥʠʝʪʦ ʠ ʧʘʤʝʪʪʘ ʩʠ [2]. ʉʲʚʨʝʤʝʥʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ, 
ʙʘʟʠʨʘʥʠ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʝ ʧʨʝʜʣʘʛʘʪ ʟʘ ʤʥʦʛʦ ʧʣʘʪʬʦʨʤʠ ʠ 
ʫʩʪʨʦʡʩʪʚʘ. ʏʝʩʪʦ ʪʝ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʠ ʟʘ ʟʘʙʘʚʣʝʥʠʝ, ʠ ʟʘ ʦʙʫʯʝʥʠʝ (ʜʦʨʠ 
ʥʝʦʩʲʟʥʘʪʦ), ʯʨʝʟ ʫʤʝʣʦ ʚʢʣʶʯʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʟʘʜʘʯʠ ʠ ʪʝʩʪʦʚʝ ʚ 
ʠʥʪʨʠʛʫʚʘʱʘ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ. ʊʝ ʮʝʣʷʪ ʥʝ ʩʘʤʦ ʫʯʝʥʝʪʦ ʜʘ ʝ ʧʦ-ʣʝʩʥʦ ʠ 
ʧʨʠʚʣʝʢʘʪʝʣʥʦ, ʥʦ ʠ ʩʣʦʞʥʠʪʝ ʪʝʦʨʝʪʠʯʥʠ ʢʦʥʮʝʧʮʠʠ ʠʣʠ ʦʪʜʘʣʝʯʝʥʠʪʝ ʚʲʚ 
ʚʨʝʤʝʪʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʩʲʙʠʪʠʷ ʠ ʦʙʝʢʪʠ ʜʘ ʩʪʘʥʘʪ ʧʦ-ʧʦʟʥʘʚʘʝʤʠ. 
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2. ʇʚʬʰʞʦʡʞ, ʚʙʠʡʩʙʦʧ ʦʙ ʡʜʩʡ 

ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ, ʨʝʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʀʊ, ʩʘ ʯʘʩʪ ʦʪ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ 
ʩʝʨʠʦʟʥʠ ʠʛʨʠ, ʢʦʠʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʤʘʪ ʜʨʫʛʘ ʦʩʥʦʚʥʘ ʮʝʣ (ʦʙʨʘʟʦʚʘʪʝʣʥʘ, 
ʠʥʬʦʨʤʘʮʠʦʥʥʘ, ʪʨʝʥʠʨʦʚʲʯʥʘ ʠ ʜʨ.), ʘ ʥʝ ʩʘʤʦ ʟʘʙʘʚʣʝʥʠʝ. ʊʝ ʠʤʘʪ ʜʚʘ 
ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʘ: ʨʘʮʠʦʥʘʣʝʥ/ʘʥʘʣʠʪʠʯʝʥ (ʦʪʨʘʟʷʚʘ ʘʩʧʝʢʪ ʥʘ ʞʠʚʦʪʘ ʩ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʤʫ) ʠ ʝʤʦʮʠʦʥʘʣʝʥ/ʪʚʦʨʯʝʩʢʠ (ʩʚʲʨʟʘʥ ʩ ʝʤʦʮʠʦʥʘʣʥʦʩʪʪʘ ʠ 
ʧʦʚʝʜʝʥʠʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʠʛʨʘʪʘ) [2]. ʆʙʫʯʝʥʠʝʪʦ, ʙʘʟʠʨʘʥʦ ʥʘ ʠʛʨʠ (ʆɹʀ), ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ Ăʧʦʪʘʧʷʥʝñ ʚ ʢʦʥʪʝʢʩʪʘ, ʠʟʙʦʨ ʥʘ ʚʨʝʤʝʪʦ ʠ ʤʷʩʪʦʪʦ, ʢʦʝʪʦ ʝ 
ʭʘʨʘʢʪʝʨʥʦ ʟʘ ʥʝʬʦʨʤʘʣʥʦ ʦʙʫʯʝʥʠʝ. ʆʙʫʯʝʥʠʝʪʦ, ʙʘʟʠʨʘʥʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ 
ʠʛʨʠ (ʆɹʂʀ), ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʧʦ ʘʥʘʣʦʛʠʷ ʥʘ [2] ʢʘʪʦ ʦʙʫʯʝʥʠʝ ʯʨʝʟ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʯʠʷʪʦ ʦʩʥʦʚʥʘ ʮʝʣ ʝ ʦʙʨʘʟʦʚʘʪʝʣʥʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘ, ʠ ʜʨ., ʘ 
ʥʝ ʟʘʙʘʚʣʝʥʠʝ, ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʥʦʚ ʤʝʪʦʜ, ʚʩʝ ʧʦ-ʧʦʧʫʣʷʨʝʥ ʥʘʧʦʩʣʝʜʲʢ. 
ɽʬʝʢʪʠʚʥʦʩʪʪʘ ʤʫ ʧʨʠ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʩʝ ʜʦʢʘʟʚʘ ʦʪ ʤʥʦʛʦ 
ʧʨʦʫʯʚʘʥʠʷ [3, 4]. ʇʨʘʢʪʠʯʝʩʢʠʪʝ ʜʝʡʩʪʚʠʷ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦʚʪʦʨʝʥʠ ̫
ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ [1]. ʊʦʟʠ 
ʤʝʪʦʜ ʝ ʘʣʪʝʨʥʘʪʠʚʘ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʩʧʘʜʘ ʥʘ ʠʥʪʝʨʝʩʘ ʢʲʤ ʦʙʨʘʟʦʚʘʥʠʝ, 
ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʯʠʤʠ ʟʥʘʥʠʷ ʠʣʠ ʫʤʝʥʠʷ ʟʘ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʠʤ ʧʨʠʣʦʞʝʥʠʝ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʆɹʂʀ ʚʩʝ ʦʱʝ ʥʝ ʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦ ʜʦʩʪʘʪʲʯʥʦ ʧʦʨʘʜʠ 
ʣʠʧʩʘʪʘ ʥʘ ʣʝʩʥʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʙʝʟʧʣʘʪʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʧʣʘʪʬʦʨʤʠ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʦʪ ʰʠʨʦʢ ʢʨʲʛ ʧʦʪʨʝʙʠʪʝʣʠ, ʙʝʟ 
ʦʧʠʪ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ɺʝʯʝ ʜʦʩʪʘ ʫʯʠʪʝʣʠ ʠ ʩʧʝʮʠʘʣʠʩʪʠ ʩʲʟʜʘʚʘʪ ʧʦ-
ʝʣʝʤʝʥʪʘʨʥʠ ʤʘʣʢʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʦʙʠʢʥʦʚʝʥʦ 
ʟʘ ʩʧʝʮʠʬʠʯʥʠ ʮʝʣʠ ʠʣʠ ʦʪʜʝʣʥʠ ʟʘʜʘʯʠ [5]. ɺʲʧʨʝʢʠ ʪʦʚʘ ʪʝʟʠ ʠʛʨʠ ʥʝ ʫʩʧʷʚʘʪ 
ʜʘ ʧʨʠʜʦʙʠʷʪ ʤʘʩʦʚʦ ʧʨʠʣʦʞʝʥʠʝ, ʪʲʡ ʢʘʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʦʙʝʜʠʥʷʪ ʚ 
ʫʥʠʚʝʨʩʘʣʥʘ ʩʨʝʜʘ ʟʘ ʧʨʘʢʪʠʢʫʚʘʥʝ ʥʘ ʆɹʂʀ [6]. ʆʩʥʦʚʥʠʷʪ ʧʨʦʙʣʝʤ ʝ, ʯʝ ʪʝ ʩʘ 
ʙʘʟʠʨʘʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ ʠ ʧʣʘʪʬʦʨʤʠ, ʠʤʘʪ ʨʘʟʣʠʯʝʥ 
ʠʥʪʝʨʬʝʡʩ ʠ ʦʙʠʯʘʡʥʦ ʥʝ ʜʦʧʫʩʢʘʪ ʤʦʜʠʬʠʮʠʨʘʥʝ ʠʣʠ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʪʠʧʘ ʟʘʜʘʯʠ ʠ ʜʨʫʛʠ ʢʣʶʯʦʚʠ ʝʣʝʤʝʥʪʠ ʥʘ ʠʛʨʘʪʘ. 

2.1. ɻʡʝʧʛʞ ʧʚʩʙʠʧʛʙʫʞʤʦʡ ʛʡʝʞʧ ʡʜʩʡ 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʦʙʫʩʣʘʚʷ ʚʠʜʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʛʨʠ ʟʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʮʝʣʠ ï ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʦʤʧʶʪʲʨʥʠ ʠ ʚʠʜʝʦ ʠʛʨʠ. ʊʝ ʩʘ 
ʟʘʙʘʚʥʘ ʜʝʡʥʦʩʪ, ʦʩʲʱʝʩʪʚʷʚʘʱʘ ʩʝ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ, ʚ ʢʦʷʪʦ 
ʫʯʘʩʪʥʠʮʠʪʝ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʧʦʩʪʠʛʥʘʪ ʮʝʣ/ʠ, ʜʝʡʩʪʚʘʡʢʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ 
ʟʘʜʘʜʝʥʠ ʧʨʘʚʠʣʘ. ʊʦʚʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ 
ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, ʢʘʪʦ: ʣʘʙʦʨʘʪʦʨʠʷ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʠ 
ʪʝʩʪʚʘʥʝ ʥʘ ʠʜʝʠ, ʩʪʨʘʪʝʛʠʠ ʠ ʜʨ.; ʦʥʣʘʡʥ ʩʠʤʫʣʘʮʠʠ ʥʘ ʧʨʦʜʫʢʪʠ ʠʣʠ ʧʨʦʮʝʩʠ, 
ʢʦʠʪʦ ʩʘ ʪʚʲʨʜʝ ʩʢʲʧʠ ʠʣʠ ʩ ʥʝʚʲʟʤʦʞʝʥ ʜʦʩʪʲʧ (ʥʘʧʨ. ʪʨʝʥʘʞʦʨ ʥʘ ʧʨʝʚʦʟʥʠ 
ʩʨʝʜʩʪʚʘ ʠʣʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʣʦʞʥʠ ʤʘʰʠʥʠ); ʩʲʛʣʘʩʫʚʘʥʝ ʥʘ ʜʝʡʩʪʚʠʷ, 
ʩʧʦʜʝʣʷʥʝ ʥʘ ʦʙʱʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʨʝʩʫʨʩʠ (ʙʲʨʟʘ ʧʦʤʦʱ, ʧʦʞʘʨʥʘ ʠ ʜʨ.); 
ʜʝʤʦʥʩʪʨʠʨʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʜʝʡʥʦʩʪʠ ʟʘ ʜʘʜʝʥʠ ʧʨʦʬʝʩʠʠ (ʚ ʤʝʜʠʮʠʥʘʪʘ, 
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ʚʦʝʥʥʦʪʦ ʜʝʣʦ ʠ ʜʨ.). ʅʘʡ-ʠʥʦʚʘʪʠʚʥʠʪʝ ʠʛʨʠ ʩʘ ʩ ʚʢʣʶʯʝʥʦ ʥʘʙʣʶʜʘʚʘʥʝ ʠ 
ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʠ ʨʝʘʢʮʠʠʪʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʧʦʩʣʝʜʚʘʱʘ 
ʧʨʦʤʷʥʘ/ʘʜʘʧʪʘʮʠʷ ʩ ʮʝʣ ʧʦʩʪʠʛʘʥʝ ʥʘ ʞʝʣʘʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʪʷʭ [7].  

ʀʤʘ ʨʘʟʣʠʯʥʠ ʧʨʠʥʮʠʧʠ, ʧʦ ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʧʦʩʦʯʚʘʪ ʩʝ ʩʘʤʦ ʥʷʢʦʠ ʦʪ ʪʷʭ:  

¶ ʪʝʭʥʠʯʝʩʢʠ ʧʦʢʘʟʘʪʝʣʠ ï ʧʣʘʪʬʦʨʤʘ, ʟʘ ʢʦʷʪʦ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ 
(ʢʦʤʧʶʪʨ̡, ʢʦʥʟʦʣʘ, ʤʦʙʠʣʥʦ ʫʩʪʨʦʡʩʪʚʦ); ʥʘʯʠʥ ʥʘ ʩʲʟʜʘʚʘʥʝ (ʠʛʨʠ ʩ 
ʦʪʚʦʨʝʥ ʢʦʜ ʠʣʠ ʥʝ) ʠʣʠ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ï ʧʣʘʪʝʥʦ ʠʣʠ ʙʝʟʧʣʘʪʥʦ; 

¶ ʧʨʘʚʠʣʘ ʟʘ ʠʛʨʘ ï ʩ ʫʩʪʘʥʦʚʝʥʠ ʧʨʘʚʠʣʘ, ʪʚʦʨʯʝʩʢʠ (ʙʝʟ ʧʨʘʚʠʣʘ) ʠ 
ʩʤʝʩʝʥʠ (ʥʘʧʨ. ʢʦʥʩʪʨʫʢʪʦʨʩʢʠ) ʠʛʨʠ; 

¶ ʥʘʯʠʥ ʥʘ ʠʛʨʘ ï ʩ ʝʜʠʥ ʠʣʠ ʤʥʦʛʦ ʫʯʘʩʪʥʠʮʠ 

- ʩ ʣʠʥʝʝʥ ʠʣʠ ʥʝʣʠʥʝʝʥ ʭʦʜ (ʩ ʬʠʢʩʠʨʘʥʘ ʠʣʠ ʠʟʙʠʨʘʝʤʘ ʦʪ ʠʛʨʘʯʘ 
ʧʦʨʝʜʠʮʘ ʦʪ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ); 

- ʘʜʘʧʪʠʚʥʠ (ʧʨʦʤʝʥʷʪ ʩʝ ʩʧʦʨʝʜ ʧʦʚʝʜʝʥʠʝʪʦ ʠ ʨʝʘʢʮʠʠʪʝ ʥʘ ʠʛʨʘʯʘ) 
ʠʣʠ ʥʝʘʜʘʧʪʠʚʥʠ (ʩʣʝʜʚʘʪ ʟʘʜʘʜʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʜʝʡʩʪʚʠʷ); 

- ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʬʠʢʩʠʨʘʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʩʮʝʥʘʨʠʷ ʠʣʠ ʙʝʟ ʪʘʢʘʚʘ; 

¶ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʠʛʨʘʯʠʪʝ ï ʢʦʦʧʝʨʘʪʠʚʥʠ/ ʥʝʢʦʥʢʫʨʝʥʪʥʠ (ʠʛʨʘʯʠʪʝ ʩʠ 
ʩʲʪʨʫʜʥʠʯʘʪ) ʠ ʘʥʪʘʛʦʥʠʩʪʠʯʥʠ/ ʢʦʥʢʫʨʝʥʪʥʠ ʠʛʨʠ (ʠʛʨʘʯʠʪʝ ʩʝ 
ʧʨʦʪʠʚʦʧʦʩʪʘʚʷʪ ʠʣʠ ʩʲʩʪʝʟʘʚʘʪ ʧʦʤʝʞʜʫ ʩʠ); 

¶ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ï ʟʘ ʨʘʟʚʠʚʘʥʝ ʥʘ ʬʠʥʘʪʘ ʤʦʪʦʨʠʢʘ ʠ ʨʝʬʣʝʢʩʠʪʝ, ʟʘ 
ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʠ ʜʨ.; 

¶ ʚʠʜ ʠʛʨʘ ï ʩʠʤʫʣʘʪʦʨʠ, ʧʨʠʢʣʶʯʝʥʩʢʠ, ʩʦʮʠʘʣʥʠ, ʩʲʩ ʩʪʨʝʣʙʘ, ʟʘ 
ʬʠʟʠʯʝʩʢʠ ʫʧʨʘʞʥʝʥʠʷ (exergames), ʧʲʟʝʣʠ (ʟʘʛʘʜʢʠ), ʣʦʛʠʯʝʩʢʠ ʠ 
ʥʘʩʪʦʣʥʠ ʠʛʨʠ, ʣʘʙʠʨʠʥʪ ʩ ʚʛʨʘʜʝʥʠ ʫʯʝʙʥʠ ʟʘʜʘʯʠ ʠ ʜʨ.  

ʇʦ-ʛʦʣʷʤʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠʤʘʪ ʚʠʜʝʦ ʠʛʨʠʪʝ ʩ ʥʘʩʪʨʦʡʚʘʥʝ ʥʘ ʢʣʶʯʦʚʠ 
ʝʣʝʤʝʥʪʠ ï ʪʨʫʜʥʦʩʪ ʠ ʪʠʧ ʥʘ ʟʘʜʘʯʠʪʝ, ʚʠʜ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʪ.ʥ., ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʢʫʱʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ ʝʤʦʮʠʦʥʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʠʛʨʘʯʘ [7]. 
ʊʘʢʘ ʧʨʦʮʝʩʲʪ ʥʘ ʠʛʨʘ ʱʝ ʩʝ ʘʜʘʧʪʠʨʘ ʢʲʤ ʢʦʛʥʠʪʠʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 
ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠʷ ʠʛʨʘʯ, ʪ.ʝ. ʢʲʤ ʤʦʜʝʣʘ ʤʫ. ʄʦʜʝʣʠʨʘʥʝʪʦ ʥʘ 
ʠʛʨʘʯʘ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʦʪ ʧʦʚʝʜʝʥʠʝʪʦ ʤʫ ʠ ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʠʛʨʘʪʘ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘ ʩʧʨʷʤʦ ʥʝʷʚʥʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ ʤʫ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʩʪʠʣ ʥʘ ʠʛʨʘ, ʝʤʦʮʠʠ, ʨʝʟʫʣʪʘʪʠ, ʫʤʝʥʠʷ ʠ ʜʨ.) [8], ʢʦʠʪʦ ʤʦʞʝ 
ʜʘ ʩʝ ʦʮʝʥʷʚʘʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ. ɸʜʘʧʪʠʚʥʠʪʝ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʩʧʦʤʘʛʘʪ ʟʘ ʧʦ-ʧʲʣʥʦ ʧʦʪʘʧʷʥʝ ʚ ʢʦʥʪʝʢʩʪʘ ʠ ʧʦʚʠʰʘʚʘʪ 
ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʩʠ ʯʨʝʟ ʥʘʩʪʨʦʡʚʘʥʝ ʥʘ ʤʝʭʘʥʠʢʘʪʘ, ʜʠʥʘʤʠʢʘʪʘ ʠ ʘʫʜʠʦ-
ʚʠʟʫʘʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʧʨʷʤʦ ʤʦʜʝʣʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʥʘ ʠʛʨʘʯʘ.  

ɺʠʜʝʦ ʠʛʨʠʪʝ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʚʝʯʝ ʚʢʣʶʯʚʘʪ ʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʘʛʝʥʪʠ ʟʘ 
ʨʘʟʛʦʚʦʨ (ʚʛʨʘʜʝʥʠ ʚʲʚ ʚʠʨʪʫʘʣʥʠ ʧʝʨʩʦʥʘʞʠ), ʢʦʠʪʦ ʠʛʨʘʷʪ ʨʦʣʷʪʘ ʥʘ ʣʠʯʥʠ 
ʧʦʤʦʱʥʠʮʠ ʠʣʠ ʢʦʥʢʫʨʝʥʪʠ [6]. ʆʙʠʢʥʦʚʝʥʦ ʪʝ ʩʝ ʧʨʠʝʤʘʪ ʜʦʙʨʝ ʦʪ ʠʛʨʘʯʠʪʝ, 



XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 87 

 

ʪʲʡ ʢʘʪʦ ʤʦʛʘʪ ʜʘ ʠʤ ʧʦʤʦʛʥʘʪ ʢʘʪʦ ʦʪʛʦʚʦʨʷʪ ʥʘ ʪʝʭʝʥ ʚʲʧʨʦʩ. ʊʦʟʠ ʧʦʜʭʦʜ ʝ 
ʚʲʚʝʜʝʥ ʧʲʨʚʦ ʚ ʨʦʣʝʚʠʪʝ ʠʛʨʠ, ʥʦ ʤʦʞʝ ʙʲʜʝ ʧʨʠʣʦʞʝʥ ʧʨʠ ʚʩʷʢʘ ʠʛʨʘ ʩ 
ʚʠʨʪʫʘʣʥʠ ʧʝʨʩʦʥʘʞʠ. ʈʘʟʨʘʙʦʪʚʘʪ ʩʝ ʤʝʪʦʜʠ ʟʘ ʦʪʛʦʚʘʨʷʥʝ ʥʘ ʚʲʧʨʦʩʠʪʝ ʚ 
ʜʘʜʝʥʘ ʦʙʣʘʩʪ, ʢʘʪʦ ʠʥʪʝʣʠʛʝʥʪʥʠʪʝ ʘʛʝʥʪʠ ʤʦʛʘʪ ʜʘ ʜʘʚʘʪ ʘʜʝʢʚʘʪʥʠ ʦʪʛʦʚʦʨʠ 
ʥʘ ʚʲʧʨʦʩʠʪʝ ʥʘ ʠʛʨʘʯʘ, ʢʦʠʪʦ ʩʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʦʤʝʡʥʘ ʥʘ ʠʛʨʘʪʘ.  

2.2. ʈʩʞʝʮʧʝʦʡ ʡʠʪʤʞʝʛʙʦʡʸ ʛ ʧʚʤʙʪʫʫʙ 

ɺ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʚ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʚʩʝ ʧʦʚʝʯʝ 
ʥʘʚʣʠʟʘʪ ʪʝʭʥʦʣʦʛʠʯʥʦ-ʙʘʟʠʨʘʥʠ ʤʝʪʦʜʠ. ɺʝʯʝ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 
ʠʥʪʝʨʘʢʪʠʚʥʦ ʠ ʤʫʣʪʠʤʝʜʠʡʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʠʛʨʠ ʥʝ ʩʘʤʦ ʚ ʩʠʩʪʝʤʠʪʝ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʥʦ ʠ ʚ ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʚ ʢʣʘʩ [3]. ʇʦʚʝʯʝʪʦ ʠʟʜʘʪʝʣʩʪʚʘ ʠ 
ʫ ʥʘʩ ʚʝʯʝ ʧʨʝʜʣʘʛʘʪ ʝʣʝʢʪʨʦʥʥʠ ʚʘʨʠʘʥʪʠ ʥʘ ʫʯʝʙʥʠʮʠʪʝ ʠ ʧʦʤʘʛʘʣʘʪʘ. ʅʷʢʦʠ 
ʧʨʦʫʯʚʘʥʠʷ ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʟʘ ʥʘʨʘʩʪʚʘʱʘ ʫʧʦʪʨʝʙʘ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʫʯʝʙʥʠ 
ʤʘʪʝʨʠʘʣʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚʲʚ ʚʩʠʯʢʠ ʝʪʘʧʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʫ ʥʘʩ [4]. 
ɿʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʫʯʠʪʝʣʠʪʝ ʚʝʯʝ ʩʯʠʪʘʪ ʩʝʨʠʦʟʥʠʪʝ ʠʛʨʠ ʢʘʪʦ ʝʬʝʢʪʠʚʥʦ 
ʩʨʝʜʩʪʚʦ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʠʣʠ ʜʦʨʠ ʦʩʥʦʚʥʦ ʦʙʫʯʝʥʠʝ (ʚ ʥʷʢʦʠ ʩʧʝʮʠʬʠʯʥʠ 
ʩʣʫʯʘʠ), ʧʦʜʭʦʜʷʱʦ ʟʘ ʚʩʠʯʢʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʥʘʨʘʩʪʚʘ ʠ 
ʥʫʞʜʘʪʘ ʦʪ ʢʘʯʝʩʪʚʝʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʠ ʚʩʝ ʧʦʚʝʯʝ ʫʯʠʪʝʣʠ ʧʨʦʷʚʷʚʘʪ 
ʠʥʪʝʨʝʩ ʜʘ ʨʘʟʨʘʙʦʪʚʘʪ ʩʦʙʩʪʚʝʥʠ ʪʘʢʠʚʘ. ʊʘʟʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʝ ʠʥʠʮʠʠʨʘʣʘ 
ʥʷʢʦʣʢʦ ʧʨʦʝʢʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʝʨʠʦʟʥʠʪʝ ʠʛʨʠ: ĂModels and concepts of serious 
educational games through related multimedia resources of military and historical 
heritageñ, ĂMobile games in youth workñ [9] ʠ ʜʨ. ʊʝ ʩʘ ʥʘʩʦʯʝʥʠ ʦʩʥʦʚʥʦ ʟʘ 
ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʦʙʫʯʠʪʝʣʥʠ ʠʛʨʠ ʠʣʠ ʥʘ ʧʨʦʛʨʘʤʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ 
ʘʜʘʧʪʘʮʠʷ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʚ ʢʦʝʪʦ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʠ ʫʯʝʙʥʠ ʠʛʨʠ.  

ʄʥʦʞʝʩʪʚʦ ʝʚʨʦʧʝʡʩʢʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ ʩʲʱʦ ʧʨʘʚʷʪ ʧʨʦʫʯʚʘʥʠʷ ʠ 
ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʝʨʠʦʟʥʠʪʝ ʠʛʨʠ [10 ʠ 11]. ʅʷʢʦʠ ʩʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʩʝʨʠʦʟʥʠ ʠʛʨʠ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʫʯʝʥʠʝ. ʇʨʦʝʢʪʲʪ RAGE ʨʘʟʨʘʙʦʪʚʘ 
ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʪʠʚʥʦ ʩʲʚʤʝʩʪʠʤʠ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʝʤʠ ʢʦʤʧʦʥʝʥʪʠ ʟʘ 
ʩʝʨʠʦʟʥʠ ʠʛʨʠ, ʢʦʠʪʦ ʩʘ ʦʨʛʘʥʠʟʠʨʘʥʠ ʚ ʮʝʥʪʨʘʣʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʜʦʩʪʲʧ [10]. 
ADAPTIMES ʧʨʦʫʯʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʘʜʘʧʪʘʮʠʷ ʥʘ ʠʛʨʠʪʝ ʥʘ ʙʘʟʘ ʥʘ 
ʢʦʛʥʠʪʠʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʩʠʭʦ-ʝʤʦʮʠʦʥʘʣʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʩʪʠʣʘ ʥʘ ʠʛʨʘ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʷ [11]. ʈʝʟʫʣʪʘʪʠ ʦʪ ʚʩʠʯʢʠ ʠʟʙʨʦʝʥʠ ʧʨʦʝʢʪʠ ʱʝ ʧʦʜʧʦʤʦʛʥʘʪ 
ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʘʪʨʘʢʪʠʚʥʘ ʠ ʘʜʘʧʪʠʚʥʘ ʫʯʝʙʥʘ ʠʛʨʘ ʧʦ ʧʨʦʝʢʪʘ APOGEE.  

ʊʝʟʠ ʧʨʦʝʢʪʠ ʥʝʩʲʤʥʝʥʦ ʠʤʘʪ ʧʨʠʥʦʩ ʟʘ ʧʦ-h ʠʨʦʢʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʆɹʀ, 
ʥʦ ʚʩʝ ʦʱʝ ʩʪʦʠ ʥʝʨʝʰʝʥ ʧʨʦʙʣʝʤʲʪ ʟʘ ʧʦʩʨʝʱʘʥʝ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʫʯʠʪʝʣʠʪʝ, 
ʢʦʠʪʦ ʥʷʤʘʪ ʧʦʟʥʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʥʦ ʠʩʢʘʪ ʜʘ ʩʲʟʜʘʚʘʪ ʫʯʝʙʥʠ ʠʛʨʠ. 
ɺʲʟʤʦʞʥʘ ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʪʘʟʠ ʟʘʜʘʯʘ ʩʘ ʧʣʘʪʬʦʨʤʠʪʝ ʟʘ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ 3D ʚʠʜʝʦ ʣʘʙʠʨʠʥʪʠ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʜʝʩʢʪʦʧ 
ʚʠʜʝʦ ʠʛʨʠ [5]. ʊʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʩʪʘʠ), ʩʚʲʨʟʘʥʠ ʧʦ ʠʟʙʠʨʘʝʤ 
ʥʘʯʠʥ, ʩ ʚʛʨʘʜʝʥʠ ʧʘʩʠʚʥʠ ʠ ʘʢʪʠʚʥʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ (ʪʝʢʩʪʦʚʦ, ʘʫʜʠʦ ʠ ʚʠʜʝʦ 
ʩʲʜʲʨʞʘʥʠʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʢʦʛʥʠʪʠʚʥʠ ʟʘʜʘʯʠ ʠ ʪʝʩʪʦʚʝ).  
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3. ʇʦʤʙʢʦ ʨʤʙʫʭʧʩʥʙ ʠʙ ʡʦʫʞʤʡʜʞʦʫʦʡ ʛʡʝʞʧ ʡʜʩʡ ʠʙ ʧʚʬʰʞʦʡʞ 

3.1. ʅʧʫʡʛʙʯʡʸ  

ɺ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʛʣʦʙʘʣʥʘʪʘ ʤʠʛʨʘʮʠʷ ʝ ʥʝʦʩʧʦʨʠʤ ʬʘʢʪ, ʢʦʡʪʦ 
ʧʦʨʘʞʜʘ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤʠ, ʥʝʤʘʣʦʚʘʞʥʘ ʯʘʩʪ ʦʪ ʢʦʠʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʄʥʦʛʦ ʯʝʩʪʦ ʜʝʮʘʪʘ ʝʤʠʛʨʘʥʪʠ ʠ ʠʤʠʛʨʘʥʪʠ ʠʟʧʠʪʚʘʪ ʪʨʫʜʥʦʩʪ 
ʜʘ ʩʝ ʧʨʠʩʧʦʩʦʙʷʪ ʚ ʥʦʚʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ. ɺ ʪʘʢʠʚʘ ʩʣʫʯʘʠ ʆɹʀ ʝ 
ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʦ, ʢʘʪʦ ʦʩʚʝʥ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʘʢʪʠʢʫʚʘ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦ. 
ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ, ʪʝʤʘʪʠʯʥʦ ʥʘʩʦʯʝʥʠ ʢʲʤ ʦʙʫʯʝʥʠʝ ʧʦ ʨʦʜʝʥ ʝʟʠʢ, 
ʠʩʪʦʨʠʷ ʠʣʠ ʛʝʦʛʨʘʬʠʷ, ʦʩʚʝʥ ʟʘ ʦʙʫʯʝʥʠʝ ʠʤʘʪ ʠ ʚʘʞʥʘʪʘ ʨʦʣʷ ʟʘ ʠʟʛʨʘʞʜʘʥʝ 
ʠ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʚʨʲʟʢʘʪʘ ʩ ʨʦʜʠʥʘʪʘ, ʦʪ ʢʦʷʪʦ ʩʘ ʜʘʣʝʯʝ. ɼʦʧʲʣʥʠʪʝʣʥʘ 
ʤʦʪʠʚʘʮʠʷ ʝ ʣʠʧʩʘʪʘ ʚ ʛʣʦʙʘʣʝʥ ʘʩʧʝʢʪ ʥʘ ʧʣʘʪʬʦʨʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠ ʘʜʘʧʪʠʚʥʠ ʚʠʜʝʦ ʠʛʨʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʦʩʦʙʝʥʦ 
ʥʘʩʦʯʝʥʠ ʢʲʤ ʥʝ-ʀʊ ʩʧʝʮʠʘʣʠʩʪʠ (ʫʯʠʪʝʣʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʪʝʧʝʥʠ ʥʘ ʦʙʫʯʝʥʠʝ). 

3.2. ʏʞʤʡ 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʧʨʦʝʢʪʘ APOGEE [12] (smArt adaPtive videO GamEs for 
Education) ʝ ʩʲʟʜʘʚʘʥʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʘ ʩʦʬʪʫʝʨʥʘ 
ʧʣʘʪʬʦʨʤʘ ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʟʘ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠ ʘʜʘʧʪʠʚʥʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ. ʇʦʩʪʘʚʝʥʠ ʩʘ ʩʣʝʜʥʠʪʝ ʧʦʜ-ʮʝʣʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ: 

¶ ʠʟʛʨʘʞʜʘʥʝ, ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘʥʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʝ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʬʦʨʤʘʣʝʥ ʦʧʠʩʘʪʝʣʝʥ ʤʦʜʝʣ, 
ʚʢʣʶʯʚʘʱ ʩʝʤʘʥʪʠʯʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʠʛʨʦʚʦ ʠ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ;  

¶ ʜʠʥʘʤʠʯʥʦ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʚʠʜʝʦ ʠʛʨʠʪʝ ʩʧʨʷʤʦ 
ʨʝʟʫʣʪʘʪʠʪʝ, ʥʝʨʚʥʘʪʘ ʚʲʟʙʫʜʘ ʠ ʝʤʦʮʠʦʥʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʠʛʨʘʯʘ; 

¶ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʠ ʧʝʨʩʦʥʘʞʠ ʚ ʠʛʨʘʪʘ, ʢʦʠʪʦ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ 
ʚʲʧʨʦʩʠʪʝ ʥʘ ʠʛʨʘʯʘ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʪ ʠʥʪʝʣʠʛʝʥʪʥʠ ʘʛʝʥʪʠ, ʧʨʝʜʦʩʪʘʚʷʱʠ 
ʟʥʘʥʠʷ ʠ ʬʘʢʪʠ ʧʦ ʜʘʜʝʥ ʚʲʧʨʦʩ, ʠʟʚʣʝʯʝʥʠ ʦʪ ʣʝʢʩʠʢʘʣʥʠ ʢʦʨʧʫʩʠ ʩ 
ʜʠʜʘʢʪʠʯʝʩʢʦ ʩʲʜʲʨʞʘʥʠʝ ï ʫʯʝʙʥʠʮʠ ʠ ʫʝʙ ʠʟʪʦʯʥʠʮʠ; 

¶ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʠ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʠʥʪʝʣʠʛʝʥʪʥʠ ʘʜʘʧʪʠʚʥʠ ʚʠʜʝʦ ʠʛʨʠ ʯʨʝʟ ʧʨʘʢʪʠʯʝʩʢʠ ʝʢʩʧʝʨʠʤʝʥʪʠ.  

ʆʩʥʦʚʥʘʪʘ ʛʨʫʧʘ ʙʲʜʝʱʠ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ ʩʘ ʫʯʠʪʝʣʠ ʦʪ ʥʘʯʘʣʝʥ ʠ ʦʩʥʦʚʝʥ ʢʫʨʩ ʥʘ ʦʙʫʯʝʥʠʝ, 
ʧʦʚʝʯʝʪʦ ʦʪ ʢʦʠʪʦ ʥʝ ʩʘ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʀʊ. ɿʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʝʬʝʢʪʠʚʥʦ 
ʧʣʘʪʬʦʨʤʘʪʘ, ʩʝ ʥʘʣʘʛʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʚʘʱʘ ʫʣʝʩʥʝʥʦ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʚʠʜʝʦ ʠʛʨʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʫʤʝʥʠʷ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ɿʘ 
ʮʝʣʪʘ ʱʝ ʘʥʢʝʪʠʨʘʤʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʱʝ ʧʨʦʚʝʜʝʤ ʩ ʪʷʭ ʩʪʨʫʢʪʫʨʠʨʘʥʠ 
ʠʥʪʝʨʚʶʪʘ, ʟʘ ʜʘ ʧʨʦʫʯʠʤ ʠ ʫʩʪʘʥʦʚʠʤ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʠʤ 
ʦʪʥʦʩʥʦ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʚʝʨʠʬʠʮʠʨʘʥʝ ʱʝ ʩʝ 
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ʪʝʩʪʚʘ ʩʲʟʜʘʜʝʥʘ ʩ ʪʝʢʫʱʘʪʘ ʚʝʨʩʠʷ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʠʛʨʘ-ʧʨʦʪʦʪʠʧ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ ʙʲʣʛʘʨʩʢʘ ʩʨʝʜʥʦʚʝʢʦʚʥʘ ʠʩʪʦʨʠʷ, ʟʘ ʜʘ ʩʝ 
ʦʮʝʥʠ ʧʦʪʝʥʮʠʘʣʥʘʪʘ ʠʟʧʦʣʟʚʘʝʤʦʩʪ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʦʪ ʥʝ-ʀʊ ʩʧʝʮʠʘʣʠʩʪʠ. 
ʑʝ ʩʝ ʪʝʩʪʚʘʪ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʠʛʨʘʝʥʝ ʠ ʫʯʝʥʝ ʯʨʝʟ 
ʠʥʪʝʣʠʛʝʥʪʥʠ ʘʜʘʧʪʠʚʥʠ ʚʠʜʝʦ ʠʛʨʠ-ʣʘʙʠʨʠʥʪʠ, ʠʟʛʨʘʜʝʥʠ ʯʨʝʟ ʧʣʘʪʬʦʨʤʘʪʘ. 

3.3. ɾʫʙʨʡ ʦʙ ʨʩʧʞʣʫʙ 

ʇʨʦʝʢʪʲʪ APOGEE ʧʨʝʜʚʠʞʜʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʣʝʜʥʠʪʝ ʝʪʘʧʠ: 

1) ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʧʨʦʙʣʝʤʠ ʠ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ 
ʥʘʫʯʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʚʲʧʨʦʩʠ ʯʨʝʟ ʦʙʤʝʥ ʥʘ ʠʜʝʠ ʩʲʩ ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ 
ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ. ʀʜʝʷʪʘ ʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʪʦʯʥʦ ʦʧʠʩʘʥʠʝ ʥʘ 
ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ, ʟʘʜʘʯʠʪʝ ʠ ʥʫʞʜʠʪʝ ʥʘ ʮʝʣʝʚʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ 
(ʧʝʜʘʛʦʟʠ) ʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʚʠʜʝʦʠʛʨʠ (ʫʯʝʥʠʮʠ). 

2) ʅʘʤʠʨʘʥʝ ʥʘ ʦʪʛʦʚʦʨʠ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʚʲʧʨʦʩʠ ʯʨʝʟ ʪʝʦʨʝʪʠʯʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʪʦʜʘ Ăʫʯʝʥʝ ʯʨʝʟ ʧʨʘʢʪʠʢʘñ: 

¶ ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʬʦʨʤʘʣʝʥ ʝʟʠʢ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʡʝʨʘʨʭʠʯʥʠ ʣʘʙʠʨʠʥʪʠ, 
ʚʢʣʶʯʠʪʝʣʥʦ ʩʝʤʘʥʪʠʯʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ; 

¶ ʇʨʦʝʢʪʠʨʘʥʝ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʘ ʧʣʘʪʬʦʨʤʘ, ʙʘʟʠʨʘʥʘ ʥʘ 
ʤʘʰʠʥʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʛʨʠ (ʢʘʪʦ Unity 3D), ʩ ʮʝʣ ʛʝʥʝʨʠʨʘʥʝ ʥʘ 
ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʡʝʨʘʨʭʠʯʥʠ 3D ʚʠʜʝʦ ʠʛʨʠ-ʣʘʙʠʨʠʥʪʠ ʥʘ ʙʘʟʘʪʘ ʥʘ 
ʜʝʢʣʘʨʘʪʠʚʥʦʪʦ ʠʤ ʦʧʠʩʘʥʠʝ ʠ ʩʝʤʘʥʪʠʯʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʘʨʪʝʬʘʢʪʠ, ʩ 
ʧʦʤʦʱʪʘ ʥʘ ʙʘʟʠʨʘʥ ʥʘ ʤʝʪʘʜʘʥʥʠ ʚʠʟʫʘʣʝʥ ʨʝʜʘʢʪʦʨ ʥʘ ʣʘʙʠʨʠʥʪ. 

3) ʇʨʘʢʪʠʯʝʩʢʘ ʧʨʦʚʝʨʢʘ ʥʘ ʨʝʰʝʥʠʷʪʘ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʚʲʧʨʦʩʠ ʩ 
ʮʝʣ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʧʨʦʪʦʪʠʧʠ ʥʘ ʚʠʜʝʦʠʛʨʠ: 

¶ ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʝʘʜʘʧʪʠʚʥʠ ʧʨʦʪʦʪʠʧʠ ʥʘ ʥʘʩʪʦʣʥʠ ʠ ʦʥʣʘʡʥ ʚʝʨʩʠʠ ʥʘ 
ʚʠʜʝʦ ʠʛʨʠ ʟʘ ʙʲʣʛʘʨʩʢʘʪʘ ʩʨʝʜʥʦʚʝʢʦʚʥʘ ʠʩʪʦʨʠʷ ʩ ʚʠʨʪʫʘʣʥʠ ʠʛʨʘʯʠ, 
ʚʢʣʶʯʚʘʱʠ ʧʨʦʘʢʪʠʚʥʠ ʠʛʨʦʚʠ ʩʮʝʥʘʨʠʠ, ʟʘʜʘʯʠ ʠ 3D ʩʲʜʲʨʞʘʥʠʝ. 

¶ ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʪʦʪʠʧʠ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠ ʘʜʘʧʪʠʚʥʠ ʚʠʜʝʦ ʠʛʨʠ ʟʘ 
ʦʙʫʯʝʥʠʝ ʧʦ ʠʩʪʦʨʠʷ ʠ ʚʲʧʨʦʩʥʠʮʠ ʟʘ ʘʥʢʝʪʠ. ʇʨʦʚʝʞʜʘʥʝ ʥʘ ʦʥʣʘʡʥ 
ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʝʤʦʮʠʦʥʘʣʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʠʛʨʘʯʘ ʯʨʝʟ 
ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʨʚʘʥʠ ʧʘʨʘʤʝʪʨʠ ʢʘʪʦ ʩʪʝʧʝʥ ʥʘ ʝʤʦʮʠʦʥʘʣʥʘ ʚʲʟʙʫʜʘ. 

4) ʇʨʘʢʪʠʯʝʩʢʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʮʝʣʝʚʠʪʝ ʛʨʫʧʠ ï ʪʝʩʪʚʘʥʝ ʥʘ ʧʨʦʪʦʪʠʧʠʪʝ 
ʥʘ ʠʛʨʠ ʚ ʠʟʙʨʘʥʘʪʘ ʦʙʣʘʩʪ ʚ ʨʝʘʣʥʠ ʫʩʣʦʚʠʷ. ʎʝʣʷʪ ʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ 
ʨʝʟʫʣʪʘʪʠ ʯʨʝʟ ʦʥʣʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʩʝʩʠʠ ʩ ʥʝ-ʘʜʘʧʪʠʚʥʠ ʠ 
ʘʜʘʧʪʠʚʥʠ ʚʝʨʩʠʠ ʥʘ ʠʛʨʠʪʝ, ʢʘʢʪʦ ʠ ʘʥʢʝʪʠ ʧʨʝʜʠ ʠ ʩʣʝʜ ʠʛʨʘ, ʦʪʥʦʩʥʦ 
ʧʨʝʜʠʰʝʥ ʦʧʠʪ ʚ ʠʛʨʠʪʝ ʠ ʠʟʧʦʣʟʚʘʝʤʦʩʪʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ. 

5) ɸʥʘʣʠʟ ʠ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ ï ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʠʟʧʦʣʟʚʘʝʤʦʩʪʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ 
ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʠʛʨʠ ʠ ʟʘ ʘʜʘʧʪʠʚʥʦʪʦ ʠ ʧʦʜʧʦʤʦʛʥʘʪʦʪʦ ʦʪ ʘʛʝʥʪʠ ʦʙʫʯʝʥʠʝ ʩ 
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ʢʦʤʧʶʪʲʨʥʠ ʚʠʜʝʦ ʠʛʨʠ ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʘʥʘʣʠʟ ï ʜʠʩʧʝʨʩʠʦʥʝʥ, 
ʢʦʨʝʣʘʮʠʦʥʝʥ ʠ ʬʘʢʪʦʨʝʥ. 

3.4. ʈʩʡʥʞʩʦʙ ʡʜʩʙ-ʤʙʚʡʩʡʦʫ ʪ ʬʰʞʚʦʡ ʠʙʝʙʰʡ 

ɿʘ ʜʘ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʘʪʘ ʧʦ ʧʨʦʝʢʪʘ 
ʧʣʘʪʬʦʨʤʘ, ʝ ʩʲʟʜʘʜʝʥʘ ʧʨʠʤʝʨʥʘ ʫʯʝʙʥʘ ʠʛʨʘ-ʣʘʙʠʨʠʥʪ Ăɸʩʝʥʝʚʮʠñ, ʢʦʷʪʦ 
ʤʦʞʝ ʜʘ ʩʝ ʠʛʨʘʝ ʚ ʙʨʘʫʟʲʨ ʠʣʠ ʣʦʢʘʣʥʦ ʠʥʩʪʘʣʠʨʘʥʘ ʥʘ ʢʦʤʧʶʪʲʨ [12]. ʊʷ ʝ 
ʥʘʧʨʘʚʝʥʘ ʩ ʧʲʨʚʠʷ ʧʨʦʪʦʪʠʧ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʝʨʠʦʟʥʠ ʠʛʨʠ 
ʟʘ ʦʙʫʯʝʥʠʝ APOGEE ʠ ʝ ʧʦʩʚʝʪʝʥʘ ʥʘ ʟʥʘʯʠʤ ʝʪʘʧ ʦʪ ʩʨʝʜʥʦʚʝʢʦʚʥʘʪʘ ʠʩʪʦʨʠʷ 
ʥʘ ɹʲʣʛʘʨʠʷ, ʢʦʡʪʦ ʩʝ ʠʟʫʯʘʚʘ ʚ ʦʩʥʦʚʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʊʲʡ ʢʘʪʦ ʚʠʜʝʦ ʠʛʨʘʪʘï
ʣʘʙʠʨʠʥʪ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʛʣʘʚʥʦ ʜʘ ʧʦʢʘʞʝ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʫʯʝʙʥʠ ʟʘʜʘʯʠ, 
ʪʝʩʪʦʚʝ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʪʷ ʩʝ ʩʲʩʪʦʠ ʩʘʤʦ ʦʪ ʯʝʪʠʨʠ ʟʘʣʠ: Ăɺʲʚʝʞʜʘʱʘñ, 
Ăɺʲʩʪʘʥʠʝ ʥʘ ʇʝʪʲʨ ʠ ɸʩʝʥñ, Ăʎʘʨ ʂʘʣʦʷʥñ ʠ Ăʎʘʨ ʀʚʘʥ ɸʩʝʥ IIñ. ʂʨʘʡʥʘʪʘ ʮʝʣ ʝ 
ʠʛʨʘʯʲʪ ʜʘ ʩʪʠʛʥʝ ʜʦ ʧʦʩʣʝʜʥʘʪʘ ʟʘʣʘ, ʢʘʪʦ ʧʨʝʤʠʥʝ ʧʨʝʟ ʜʨʫʛʠʪʝ ʪʨʠ ʟʘʣʠ, ʚ 
ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʨʝʰʠ ʚʩʠʯʢʠ ʟʘʜʘʯʠ ʠ ʜʘ ʦʪʛʦʚʦʨʠ ʥʘ ʚʲʧʨʦʩʠʪʝ, ʟʘ ʦʪʢʣʶʯʚʘʥʝ 
ʥʘ ʚʨʘʪʘʪʘ ʢʲʤ ʩʣʝʜʚʘʱʘʪʘ ʟʘʣʘ. ʇʨʝʜʩʪʦʠ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʠ ʫʤʝʥ ʚʠʨʪʫʘʣʝʥ 
ʠʛʨʘʯ, ʢʦʡʪʦ ʜʘ ʦʪʛʦʚʘʨʷ ʥʘ ʚʲʧʨʦʩʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʛʨʘʪʘ, ʢʘʪʦ ʧʦʣʟʚʘ 
ʠʟʚʣʝʯʝʥʠ ʟʥʘʥʠʷ ʦʪ ʩʝʤʘʥʪʠʯʥʠ ʢʦʨʧʫʩʠ ʠ ʫʝʙ ʠʟʪʦʯʥʠʮʠ. ʇʣʘʥʠʨʘʥʠʪʝ ʟʘʜʘʯʠ 
ʩʘ ʥʷʢʦʣʢʦ ʪʠʧʘ:  

¶ ʦʪʛʦʚʘʨʷʥʝ ʥʘ ʚʲʧʨʦʩ/ʠ ʠʣʠ ʨʝʰʘʚʘʥʝ ʥʘ 2D ʧʲʟʝʣ (ʘʚʪʦʤʘʪʠʯʥʦ 
ʛʝʥʝʨʠʨʘʥ ʦʪ ʫʯʝʙʥʦ ʠʟʦʙʨʘʞʝʥʠʝ) ʟʘ ʦʪʢʣʶʯʚʘʥʝ ʥʘ ʚʨʘʪʘ; 

¶ ʪʲʨʢʘʣʷʥʝ ʥʘ ʪʦʧʢʠ, ʦʟʥʘʯʝʥʠ ʩ ʪʝʢʩʪ/ʢʘʨʪʠʥʢʘ, ʜʦ ʦʧʨʝʜʝʣʝʥʠ ʧʦʟʠʮʠʠ 
ʠʣʠ ʦʙʝʢʪʠ ʥʘ ʢʘʨʪʘ ʥʘ ʧʦʜʘ; 

¶ ʦʪʢʨʠʚʘʥʝ ʥʘ ʦʙʝʢʪʠ ï ʚʠʜʠʤʠ ʧʦʣʫʧʨʦʟʨʘʯʥʠ ʠʣʠ ʥʝʚʠʜʠʤʠ, ʩʢʨʠʪʠ ʚ ʧʦ-
ʛʦʣʝʤʠ ʚʠʜʠʤʠ ʦʙʝʢʪʠ, ʩ ʮʝʣ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʪʦʯʢʠ ʠʣʠ ʙʦʥʫʩʠ; 

¶ ʩʲʙʠʨʘʥʝ ʠ ʛʨʫʧʠʨʘʥʝ ʥʘ ʥʘʤʝʨʝʥʠʪʝ ʦʙʝʢʪʠ ʧʦ ʜʘʜʝʥ ʧʨʠʟʥʘʢ. 

4. ʅʞʫʧʝʧʤʧʜʡʸ  

ʀʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʢʠ ʥʘ ʧʨʦʝʢʪʘ APOGEE ʩʘ ʦʩʥʦʚʘʥʠ ʥʘ 
ʠʪʝʨʘʪʠʚʥʠ ʠ ʠʥʢʨʝʤʝʥʪʘʣʥʠ ʧʦʜʭʦʜʠ, ʢʦʠʪʦ ʩʝ ʩʲʯʝʪʘʚʘʪ ʩ ʤʝʪʦʜʘ Ăʫʯʝʥʝ ʯʨʝʟ 
ʧʨʘʚʝʥʝñ. ʄʝʪʦʜʦʣʦʛʠʷʪʘ ʚʢʣʶʯʚʘ ʠ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʝʥ ʤʦʜʝʣ ʟʘ 
ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ ʠ ʜʠʟʘʡʥʘ ʥʘ ʠʛʨʘʪʘ, ʢʘʢʪʦ ʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝʪʦ Ⱬ. ʅʘ 
ʧʲʨʚʠʷ ʝʪʘʧ ʦʪ ʧʨʦʝʢʪʘ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʜʚʝ ʦʥʣʘʡʥ ʘʥʢʝʪʠ ʠ ʝ ʧʨʦʚʝʜʝʥʦ 
ʩʪʨʫʢʪʫʨʠʨʘʥʦ ʠʥʪʝʨʚʶ ʩ ʫʯʠʪʝʣʠ ʦʪ ʥʘʯʘʣʝʥ ʠ ʦʩʥʦʚʝʥ ʢʫʨʩ ʥʘ ʦʙʫʯʝʥʠʝ.   

ʇʦʪʨʝʙʥʦʩʪʠʪʝ ʠ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʢʲʤ ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʠʥʪʝʣʠʛʝʥʪʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ ʦʪ ʥʝ-ʀʊ ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ 
ʠʤ ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʧʨʦʫʯʚʘʪ ʯʨʝʟ ʜʚʝ ʘʥʢʝʪʠ ï ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʟʘ ʫʯʝʥʠʮʠ 
[12]. ʇʦʚʝʯʝʪʦ ʚʲʧʨʦʩʠ ʩʘ ʦʪ ʃʠʢʝʨʪʦʚ ʪʠʧ ʧʦ ʧʝʪ ʩʪʝʧʝʥʥʘ ʩʢʘʣʘ ʟʘ ʠʟʨʘʟʷʚʘʥʝ 
ʥʘ ʩʲʛʣʘʩʠʝ ʩ ʜʘʜʝʥʦ ʪʚʲʨʜʝʥʠʝ. ɸʥʢʝʪʘʪʘ ʟʘ ʫʯʠʪʝʣʠ ʩʝ ʩʲʩʪʦʠ ʦʪ 21 ʚʲʧʨʦʩʘ 
ʚ ʜʚʝ ʯʘʩʪʠ ï ɸ. ʇʨʠʣʦʞʠʤʦʩʪ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʚʠʜʝʦ ʠʛʨʠ (14 ʚʲʧʨʦʩʘ) ʠ ɹ. 



XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 91 

 

ʀʟʧʦʣʟʚʘʝʤʦʩʪ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ (7 ʚʲʧʨʦʩʘ). ʇʨʦʫʯʚʘ ʩʝ ʧʨʦʬʠʣʲʪ ʥʘ 
ʘʥʢʝʪʠʨʘʥʠʪʝ ʠ ʦʧʠʪʲʪ ʠʤ ʩ ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʨʝʜʩʪʚʘ. ʀʟʩʣʝʜʚʘ ʩʝ ʠʟʧʦʣʟʚʘʥʝʪʦ 
ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ ʚ ʢʣʘʩ (ʪʠʧʦʚʝ, ʝʬʝʢʪʠʚʥʦʩʪ, ʟʘ ʢʦ ̫ʚʲʟʨʘʩʪ ʩʘ 
ʧʦʜʭʦʜʷʱʠ ʠ ʪ.ʥ.) ʠ ʞʝʣʘʥʠʝʪʦ ʥʘ ʧʝʜʘʛʦʟʠʪʝ ʟʘ ʫʯʘʩʪʠʝ (ʢʘʪʦ ʢʦʥʩʫʣʪʘʥʪʠ) ʚ 
ʩʲʟʜʘʚʘʥʝʪʦ ʠʤ. ɸʥʢʝʪʘʪʘ ʦʙʭʚʘʱʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʫʯʝʥʝ ʯʨʝʟ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ ï ʟʘ ʢʦʠ ʛʨʫʧʠ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ ʩʘ ʧʨʠʣʦʞʠʤʠ, ʢʘʢʲʚ 
ʪʠʧ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ ʜʘ ʧʨʝʜʩʪʘʚʷʪ (ʦʪ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ, ʥʝʧʨʷʢʦ ʩʚʲʨʟʘʥ ʩ 
ʥʝʷ ʠʣʠ ʜʦʧʲʣʥʠʪʝʣʝʥ). ʉʲʱʦ ʪʘʢʘ ʩʝ ʧʨʦʫʯʚʘ ʢʦʛʘ (ʧʦ ʚʨʝʤʝ ʠʣʠ ʩʣʝʜ ʦʙʫʯʝʥʠʝ 
ʚ ʢʣʘʩ), ʢʘʢ ʠ ʧʨʠ ʢʘʢʲʚ ʚʠʜ ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ ʝ ʧʦʜʭʦʜʷʱʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʚ ʥʘʯʘʣʥʠʷ ʠ ʦʩʥʦʚʥʠʷ ʢʫʨʩ ʥʘ ʦʙʫʯʝʥʠʝ. ʀʜʝʥʪʠʬʠʮʠʨʘʪ 
ʩʝ ʠ ʢʘʢʚʠ ʚʠʜʦʚʝ ʤʠʥʠ-ʠʛʨʠ ʝ ʫʤʝʩʪʥʦ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚʲʚ ʚʠʜʝʦ ʠʛʨʠʪʝ-
ʣʘʙʠʨʠʥʪʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʮʝʣʠ, ʧʦʜʧʦʤʘʛʘʱʠ ʝʬʝʢʪʠʚʥʦ 
ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ɺʪʦʨʘʪʘ ʯʘʩʪ ʚʲʧʨʦʩʠ ʧʨʦʫʯʚʘ 
ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʦʪʥʦʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʩ 
ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ-ʣʘʙʠʨʠʥʪʠ ʠ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʘʜʘʧʪʘʮʠʷʪʘ ʠʤ. ɸʥʢʝʪʘʪʘ ʟʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʩʲʩʪʦʠ ʦʪ 22 
ʚʲʧʨʦʩʘ ʟʘ ʚʠʜʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʠ ʯʝʩʪʦʪʘ, ʩ ʢʦ̫ʪʦ ʛʠ ʠʛʨʘʷʪ, ʢʘʢʪʦ ʠ ʟʘ 
ʨʘʟʣʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʠʣʦʞʥʠ ʘʩʧʝʢʪʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ.  

5. ʈʳʩʛʧʦʙʰʙʤʦʡ ʩʞʠʬʤʫʙʫʡ ʧʫ ʙʦʣʞʫʦʡʫʞ ʨʩʧʬʰʛʙʦʡ y 

ʉʪʨʫʢʪʫʨʠʨʘʥʦʪʦ ʠʥʪʝʨʚʶ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʪ ʥʘʯʘʣʥʠ ʠ ʦʩʥʦʚʥʠ ʫʯʠʣʠʱʘ 
ʩʝ ʧʨʦʚʝʜʝ ʧʦ ʚʨʝʤʝ ʥʘ ʩʝʤʠʥʘʨ ʩ ʜʝʤʦʥʩʪʨʘʮʠʷ ʥʘ ʧʨʦʪʦʪʠʧʘ Ăɸʩʝʥʝʚʮʠñ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʚʠʜʝʦ ʠʛʨʘ-ʣʘʙʠʨʠʥʪ [12]. ʋʯʘʩʪʚʘʭʘ 15 ʧʝʜʘʛʦʟʠ, ʢʦʠʪʦ ʜʘʜʦʭʘ 
ʜʦʩʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʠʜʝʠ ʟʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʠʛʨʘʪʘ: ʜʘ ʩʝ ʦʪʯʠʪʘ ʠ 
ʦʛʨʘʥʠʯʠ ʚʨʝʤʝʪʦ ʟʘ ʦʪʛʦʚʦʨ ʥʘ ʚʲʧʨʦʩʠʪʝ; ʜʘ ʩʝ ʚʲʚʝʜʝ ʩʲʩʪʝʟʘʪʝʣʝʥ ʝʣʝʤʝʥʪ 
ʠ ʦʥʣʘʡʥ ʢʣʘʩʘʮʠʷ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ; ʜʘ ʩʝ ʟʘʧʘʟʚʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʤʷʩʪʦʪʦ ʚ 
ʠʛʨʘʪʘ, ʜʦ ʢʦʝʪʦ ʝ ʩʪʠʛʥʘʣ ʠʛʨʘʯʘ; ʜʘ ʩʝ ʧʦʣʫʯʘʚʘʪ ʙʦʥʫʩʠ, ʢʦʠʪʦ ʩʘ ʨʘʟʣʠʯʥʠ ʠ 
ʩʲʦʙʨʘʟʝʥʠ ʩ ʪʨʫʜʥʦʩʪʪʘ ʥʘ ʚʲʧʨʦʩʠʪʝ, ʟʘ ʜʘ ʩʝ ʩʪʠʤʫʣʠʨʘʪ ʫʯʝʥʠʮʠʪʝ; ʜʘ ʩʝ 
ʧʨʦʤʝʥʷʪ ʚʲʧʨʦʩʠʪʝ ʧʨʠ ʚʩʷʢʦ ʚʣʠʟʘʥʝ ʚ ʠʛʨʘʪʘ (ʜʘ ʩʝ ʠʟʙʠʨʘʪ ʥʘ ʩʣʫʯʘʝʥ 
ʧʨʠʥʮʠʧ ʦʪ ʙʘʥʢʘ ʩ ʚʲʧʨʦʩʠ); ʜʘ ʩʝ ʜʦʧʲʣʚʘʪ ʠ ʨʝʜʘʢʪʠʨʘʪ ʚʝʯʝ ʩʲʟʜʘʜʝʥʠ ʠʛʨʠ; 
ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʚʝʨʩʠʷ ʥʘ ʠʛʨʘʪʘ ʟʘ ʤʦʙʠʣʥʦ ʫʩʪʨʦʡʩʪʚʦ. ɺʩʠʯʢʠ ʪʝʟʠ ʠʟʠʩʢʚʘʥʠʷ 
ʱʝ ʙʲʜʘʪ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʠʛʨʘʪʘ. 

ʇʲʨʚʦʥʘʯʘʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʘʥʢʝʪʘʪʘ ʩʘ ʦʙʥʘʜʝʞʜʘʚʘʱʠ: 24% ʦʪ ʥʘʜ 50 
ʘʥʢʝʪʠʨʘʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʟʧʦʣʟʚʘʪ, ʘ ʦʩʪʘʥʘʣʠʪʝ ʧʣʘʥʠʨʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ ʚ ʢʣʘʩ ï ʪ.ʝ. ʪʝ ʟʘʧʦʯʚʘʪ ʜʘ ʦʩʲʟʥʘʚʘʪ ʧʦʪʝʥʮʠʘʣʘ ʠʤ 
ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʦʙʫʯʝʥʠʝ. ɺ ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʪʦʚʘ ʝ ʠ ʧʨʝʦʙʣʘʜʘʚʘʱʦ 
ʧʦʣʦʞʠʪʝʣʥʘʪʘ ʦʮʝʥʢʘ ʟʘ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʚʠʜʝʦ ʠʛʨʠʪʝ-ʣʘʙʠʨʠʥʪ ʟʘ 
ʦʙʫʯʝʥʠʝ ʚ ʥʘʯʘʣʥʠʷ ʢʫʨʩ ï ʌʠʛ. 1. ʘ). ʆʩʚʝʥ ʪʦʚʘ ʧʦʚʝʯʝʪʦ ʫʯʠʪʝʣʠ ï ʦʙʱʦ 63% 
ʠʤʘʪ ʞʝʣʘʥʠʝ ʜʘ ʫʯʘʩʪʚʘʪ ʢʘʪʦ ʢʦʥʩʫʣʪʘʥʪʠ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ 
ʠ/ʠʣʠ ʚʠʜʝʦ ʠʛʨʠ, ʥʦ ʥʷʢʦʠ Ă... ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʠʤʘ ʩʤʠʩʣʝʥʦ ʟʘʧʣʘʱʘʥʝ...ñ. ʊʦʚʘ 
ʝ ʩʚʲʨʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʨʝʤʝ ʠ ʫʩʠʣʠʷ.  
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ʘ)  ʙ) 

ʌʠʛʫʨʘ 1. ʘ) ʇʦʜʭʦʜʷʱ ʣʠ ʝ ʣʘʙʠʨʠʥʪʲʪ ʩ ʚʛʨʘʜʝʥʠ ʫʯʝʙʥʠ ʟʘʜʘʯʠ ʟʘ ʦʙʫʯʝʥʠʝ ʚ 
ʥʘʯʘʣʥʠʷ ʢʫʨʩ?;  ʙ) ʑʝ ʫʯʘʩʪʚʘʪʝ ʣʠ ʚ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ? 

ɸʥʢʝʪʠʨʘʥʠʪʝ ʥʘʜ 100 ʫʯʝʥʠʮʠ ʩʲʱʦ ʧʦʢʘʟʚʘʪ ʧʦʣʦʞʠʪʝʣʥʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ 
ʠʛʨʠʪʝ ï ʦʙʱʦ 57% ʩʧʦʜʝʣʷʪ, ʯʝ ʭʘʨʝʩʚʘʪ ʜʘ ʠʛʨʘʷʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ 
ʠ ʩʘʤʦ ʦʢʦʣʦ ʝʜʥʘ ʰʝʩʪʘ ʩʘ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʤʥʝʥʠʝ. ʌʠʛʫʨʘ 2 ʧʦʢʘʟʚʘ 
ʧʨʠʯʠʥʠʪʝ ʟʘ ʪʦʚʘ ï ʦʙʱʦ 73% ʩʯʠʪʘʪ, ʯʝ ʯʨʝʟ ʪʷʭ ʩʝ ʫʚʝʣʠʯʘʚʘ ʩʧʦʩʦʙʥʦʩʪʪʘ 
ʟʘ ʫʯʝʥʝ, ʘ ʥʘʜ ʧʦʣʦʚʠʥʘʪʘ ï ʯʝ ʱʝ ʠʤ ʧʦʤʦʛʥʝ ʜʘ ʧʦʣʫʯʘʪ ʧʦ-ʜʦʙʨʠ ʦʮʝʥʢʠ. 

ʘ)  ʙ) 

ʌʠʛʫʨʘ 2. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʠʜʝʦ ʠʛʨʠ ʟʘ ʦʙʫʯʝʥʠʝ ʝ ʧʦʣʝʟʥʦ, ʟʘʱʦʪʦ: ʘ) ʱʝ ʫʚʝʣʠʯʠ 
ʩʧʦʩʦʙʥʦʩʪʪʘ ʤʠ ʟʘ ʫʯʝʥʝ;  ʙ) ʱʝ ʤʠ ʧʦʤʦʛʥʝ ʜʘ ʧʦʣʫʯʘ ʧʦ-ʜʦʙʨʠ ʦʮʝʥʢʠ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚʝʯʝ ʩʝ ʜʦʢʘʟʚʘʪ ʢʘʪʦ ʫʩʧʝʰʥʘ ʬʦʨʤʘ 
ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʠ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʫʯʝʥʝʪʦ. ʅʘʨʘʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʥʝ ʩʘʤʦ 
ʦʪ ʪʘʢʠʚʘ ʠʛʨʠ, ʥʦ ʠ ʦʪ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʠʤ. ʆʯʘʢʚʘ ʩʝ ʜʘ ʨʘʩʪʝ ʠ 
ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʪʝʟʠ ʠʛʨʠ, ʦʩʥʦʚʘʚʘʱʦ ʩʝ ʥʘ ʩʠʥʝʨʛʠʷʪʘ ʥʘ ʚʛʨʘʜʝʥʠʪʝ 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʠʥʦʚʘʮʠʠ, ʠʩʪʦʨʠʷ (ʩʶʞʝʪ) ʠ ʘʜʘʧʪʠʚʥʦʩʪ. ʊʝ ʱʝ ʩʪʘʚʘʪ ʚʩʝ ʧʦ-
ʧʦʧʫʣʷʨʥʠ ʠ ʱʝ ʩʝ ʧʨʠʣʘʛʘʪ ʤʘʩʦʚʦ ʚ ʥʝʬʦʨʤʘʣʥʦʪʦ ʠ ʬʦʨʤʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ, 
ʟʘ ʜʘ ʩʪʠʤʫʣʠʨʘʪ ʫʯʘʱʠʪʝ, ʜʘ ʬʦʢʫʩʠʨʘʪ ʚʥʠʤʘʥʠʝʪʦ ʠʤ ʠ ʜʘ ʛʠ ʧʦʜʧʦʤʘʛʘʪ ʚ 
ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ. ʄʦʪʠʚʠʨʘʥ ʦʪ ʪʘʟʠ ʪʝʥʜʝʥʮʠʷ, ʧʨʝʜʩʪʘʚʝʥʠʷʪ ʧʨʦʝʢʪ 
ʨʘʟʨʘʙʦʪʚʘ ʨʝʰʝʥʠʝ, ʢʦʝʪʦ ʧʨʝʜʣʘʛʘ ʝʬʝʢʪʠʚʥʘ ʩʦʬʪʫʝʨʥʘ ʧʣʘʪʬʦʨʤʘ ʩ 
ʦʪʚʦʨʝʥ ʢʦʜ ʟʘ ʣʝʩʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʚʠʜʝʦ ʠʛʨʠ ʦʪ ʥʝ-ʀʊ 
ʩʧʝʮʠʘʣʠʩʪʠ. ʆʩʚʝʥ ʪʦʚʘ, ʪʦʡ ʦʪʛʦʚʘʨʷ ʥʘ ʦʛʨʦʤʥʘʪʘ ʥʫʞʜʘ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 
ʘʜʘʧʪʠʚʥʠ ʚʠʜʝʦ ʠʛʨʠ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ ʚʩʠʯʢʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ. ʉʦʬʪʫʝʨʥʠʪʝ 
ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ, ʱʝ ʜʘʜʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ 
ʩʘʤʠ ʜʘ ʩʲʟʜʘʚʘʪ ʠʥʪʝʣʠʛʝʥʪʥʠ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʫʝʤʠ ʩʧʨʷʤʦ ʠʛʨʘʯʘ ʘʜʘʧʪʠʚʥʠ 
ʠʛʨʠ ʥʘ ʙʘʟʘʪʘ ʥʘ 3D ʚʠʜʝʦ ʣʘʙʠʨʠʥʪ ʩ ʠʥʪʝʣʠʛʝʥʪʥʠ ʚʠʨʪʫʘʣʥʠ ʧʝʨʩʦʥʘʞʠ.  
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ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʊʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʧʦʜʢʨʝʧʷ ʯʘʩʪʠʯʥʦ ʦʪ ʧʨʦʝʢʪ Ăʋʤʥʠ ʘʜʘʧʪʠʚʥʠ ʚʠʜʝʦ 
ʠʛʨʠ ʟʘ ʦʙʫʯʝʥʠʝñ, ʌʦʥʜ "ʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ", ʂʦʥʢʫʨʩ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ 
ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 2017 ʛ., 2017 ï 2020, ɼʦʛʦʚʦʨ DN12/7/2017. 
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VIDEO GAMES FOR SCHOOL EDUCATION 

Valentina Terzieva 

Abstract: The initial results from the implementation of the project APOGEE are presented. Its 
goal is to create an open-source software platform to build adaptable, customisable according 
to player 3D video maze-based games with intelligent virtual characters. The previous 
experience on the subject has been examined and analysed. We conducted a study on the 
needs of non-IT pedagogues on a platform for the easy generation of educational video games. 
A structured interview was conducted among the users, in addition to an online survey of their 
opinion on the key requirements to the platform and educational video games.  

Key words: Educational video games, gamification, school education  
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ɾʍɾʃʋʁ ʇʋ ʈʉʁʄʇɿɾʆʁɾʋʇ ʆɹ ʇɺʉɹʀʇɻɹʋɾʄʆʁ 
ʃʇʅʈʗʋʓʉʆʁ ʁɼʉʁ ɻ ʉɹɺʇʋɹʋɹ ʊ ɽɾʏɹ ʊʓʊ ʊʇʈ 

ʄʘʨʛʘʨʠʪʘ ʉʪʘʥʢʦʚʘ1, ɽʢʘʪʝʨʠʥʘ ʊʦʜʦʨʦʚʘ2, 
ɺʘʣʝʥʪʠʥʘ ʀʚʘʥʦʚʘ3 

ʅʦʚ ʙʲʣʛʘʨʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ 
1mstankova@nbu.bg, 2e.todorova@nbu.bg, 3v.ivanova@nbu.bg 

ʈʝʟʶʤʝ: ʀʟʩʣʝʜʚʘʥʝʪʦ ʚʢʣʶʯʚʘ 104 ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʝʟʠʢʦʚʘ ʠ ʛʦʚʦʨʥʘ ʧʘʪʦʣʦʛʠʷ, 
ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʨʘʙʦʪʘʪʘ ʩ ʜʝʮʘ ʩʲʩ ʉʆʇ. ɺ ʛʨʫʧʘʪʘ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠʪʝ 69% 
ʦʪʛʦʚʘʨʷʪ, ʯʝ ʧʨʠʣʘʛʘʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʩʚʦʷʪʘ ʧʨʘʢʪʠʢʘ ʟʘ 
ʦʮʝʥʢʘ ʠ ʜʠʘʛʥʦʩʪʠʢʘ, ʪʝʨʘʧʠʷ ʠ/ʠʣʠ ʧʦʯʠʚʢʘ ʠ ʟʘʧʲʣʚʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʤʝʞʜʫ 
ʦʪʜʝʣʥʠʪʝ ʩʝʩʠʠ. ʂʘʪʦ ʥʘʡ-ʚʠʩʦʢ ʝʬʝʢʪ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʣʦʛʦʧʝʜʠʪʝ ʧʦʩʦʯʚʘʪ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ, ʩʣʝʜʚʘʥʦ ʦʪ 
ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʫʤʝʥʠʷ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʫʯʝʥʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʜʝʮʘ ʩʲʩ ʉʆʇ 

1. ɻʳʛʞʝʞʦʡʞ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʯʝʩʪʦ ʧʦʢʘʟʚʘ 
ʧʦʣʦʞʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ï ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʦʛʥʠʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠʪʝ ʥʘ 
ʫʯʝʥʝʪʦ, ʦʙʫʯʝʥʠʝ ʚ ʩʦʮʠʘʣʥʠ ʫʤʝʥʠʷ, ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʤʦʮʠʦʥʘʣʥʘʪʘ 
ʨʝʛʫʣʘʮʠʷ ʠ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ï ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʤʝʥʠʷʪʘ, ʢʦʠʪʦ ʩʘ 
ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʨʝʜʫʚʘʥʝ ʩ ʜʨʫʛʠʪʝ ʠ ʟʘ ʠʛʨʘ.  ʇʨʠ ʫʯʝʥʝʪʦ ʯʨʝʟ ʠʛʨʘ ʩʝ ʪʨʝʥʠʨʘʪ 
ʫʤʝʥʠʷʪʘ ʟʘ ʘʚʪʦʥʦʤʥʦʩʪ, ʧʦʩʪʘʚʷʥʝ ʥʘ ʮʝʣʠ, ʩʧʦʜʝʣʷʥʝ ʥʘ ʦʧʠʪ, ʜʝʜʫʢʪʠʚʥʦ 
ʤʠʩʣʝʥʝ ʠ ʧʘʤʝʪ [4], [9], [3]. 

ʆʙʫʯʝʥʠʝʪʦ ʝ ʥʘʡ-ʝʬʝʢʪʠʚʥʦ, ʢʦʛʘʪʦ ʝ ʘʢʪʠʚʥʦ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ, 
ʩʠʪʫʘʮʠʦʥʥʦ, ʙʘʟʠʨʘʥʦ ʚʲʨʭʫ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʠ ʢʦʛʘʪʦ ʜʘʚʘ ʥʝʟʘʙʘʚʥʘ 
ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʢʘʪʦ ʢʦʨʠʛʠʨʘ ʠʣʠ ʧʦʦʱʨʷʚʘ [2]. ɺ ʥʘʧʨʘʚʝʥʠʷ ʦʪ Connolly ʠ 
Boyle [5] ʩʠʩʪʝʤʘʪʠʯʝʥ ʧʨʝʛʣʝʜ ʥʘ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʦʪʢʨʠʪʠ ʝʤʧʠʨʠʯʥʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʯʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ (ʆʂʀ) 
ʦʪʛʦʚʘʨʷʪ ʥʘ ʠʟʙʨʦʝʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʝʬʝʢʪʠʚʥʦ ʦʙʫʯʝʥʠʝ. ɼʦʧʲʣʥʠʪʝʣʥʦ 
ʠʤʘ ʩʚʝʜʝʥʠʷ, ʯʝ ʩʝʨʠʦʟʥʠʪʝ ʠʛʨʠ ʠ ʠʛʨʠʪʝ ʩ ʝʣʝʤʝʥʪʠ ʥʘ ʫʙʝʞʜʝʥʠʝ ʤʦʛʘʪ ʜʘ 
ʙʲʜʘʪ ʫʩʧʝʰʥʦ ʧʨʠʣʘʛʘʥʠ ʟʘ ʧʨʦʤʷʥʘ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʠ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ 
ʠʛʨʘʝʱʠʪʝ ʢʲʤ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʟʜʨʘʚʥʠ ʠ ʩʦʮʠʘʣʥʦʟʥʘʯʠʤʠ ʧʨʦʙʣʝʤʠ [1], [2]. 

ɺʲʧʨʝʢʠ ʧʨʦʜʲʣʞʘʚʘʱʠʪʝ ʩʧʦʨʦʚʝ ʚ ʥʘʫʯʥʠʪʝ ʩʨʝʜʠ ʟʘ ʭʘʨʘʢʪʝʨʘ ʥʘ 
ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʠʛʨʠʪʝ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠʤ ʜʘ ʜʦʧʨʠʥʘʩʷʪ ʢʲʤ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ, ʜʦʤʠʥʠʨʘʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ, ʢʦʠʪʦ ʧʦʪʚʲʨʞʜʘʚʘʪ 
ʧʦʣʦʞʠʪʝʣʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʆʂʀ ʚʲʨʭʫ ʠʛʨʘʯʠʪʝ, ʤʦʪʠʚʘʮʠʷʪʘ ʠʤ ʟʘ ʫʯʘʩʪʠʝ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʠ ʚʲʨʭʫ ʘʢʘʜʝʤʠʯʥʠʪʝ ʠʤ ʧʦʩʪʠʞʝʥʠʷ ʢʘʪʦ ʮʷʣʦ [6]. 
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ɼʝʮʘʪʘ ʩʲʩ ʉʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʠʟʧʠʪʚʘʪ ʟʘʪʨʫʜʥʝʥʠʷ ʚ 
ʦʚʣʘʜʷʚʘʥʝʪʦ ʥʘ ʘʢʘʜʝʤʠʯʥʠ ʫʤʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʫʤʝʥʠʷ ʟʘ ʫʯʝʥʝ ʢʘʪʦ 
ʮʷʣʦ, ʢʦʠʪʦ ʜʘ ʩʘ ʩʲʦʪʚʝʪʥʠ ʥʘ ʦʯʘʢʚʘʥʠʪʝ ʟʘ ʚʲʟʨʘʩʪʪʘ, ʩʦʮʠʦʢʫʣʪʫʨʥʘʪʘ ʠ 
ʫʯʠʣʠʱʥʘʪʘ ʩʨʝʜʘ. ɿʘʪʨʫʜʥʝʥʠʷʪʘ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ: ʪʨʫʜʥʦʩʪʠ ʚ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʫʤʝʥʠʷ ʟʘ ʯʝʪʝʥʝ ʠ ʧʠʩʘʥʝ; ʪʨʫʜʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʫʤʝʥʠʷ ʟʘ 
ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʨʦʯʝʪʝʥʦʪʦ/ʥʘʧʠʩʘʥʦʪʦ; ʥʘʨʫʰʝʥʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʨʘʟʙʠʨʘʥʝ ʠ 
ʠʟʨʘʟʷʚʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʤʠʩʣʠ; ʥʘʨʫʰʝʥʠʷ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʦʪʦ ʠ ʩʦʮʠʘʣʥʦʪʦ 
ʬʫʥʢʮʠʦʥʠʨʘʥʝ; ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʢʦʛʥʠʪʠʚʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ, ʩʚʲʨʟʘʥʠ ʩ 
ʝʟʠʢʦʚʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ, ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʚʥʠʤʘʥʠʝʪʦ, ʧʘʤʝʪʪʘ, ʤʠʩʣʝʥʝʪʦ, 
ʩʝʥʟʦʨʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʩʝʥʟʦʨʥʘʪʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʏʝʩʪʦ ʜʝʮʘʪʘ 
ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ ʠʤʘʪ ʠ ʬʠʟʠʯʝʩʢʠ ʟʘʪʨʫʜʥʝʥʠʷ. 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ Fern§ndez-López [7] ʩʲʦʙʱʘʚʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʟʠʢʦʚʦʪʦ 
ʬʫʥʢʮʠʦʥʠʨʘʥʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʫʤʝʥʠʷ, ʧʦʟʥʘʥʠʷʪʘ ʟʘ ʟʘʦʙʠʢʘʣʷʱʘʪʘ ʩʨʝʜʘ, 
ʘʚʪʦʥʦʤʥʦʩʪʪʘ ʥʘ ʣʠʯʥʦʩʪʪʘ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʢʘʪʦ ʮʷʣʦ ʧʨʠ ʜʝʮʘ ʩʲʩ 
ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʯʨʝʟ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. Saridaki, et al., [10], ʫʩʪʘʥʦʚʷʚʘʪ 
ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʫʯʝʥʝ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʜʦʙʝʥ 
ʚʠʜ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ. ɼʨʫʛ ʘʚʪʦʨ,  Griffiths, [8], ʫʩʪʘʥʦʚʷʚʘ ʚʠʩʦʢʘ 
ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʚʲʨʭʫ ʨʘʟʚʠʚʘʥʝʪʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ 
ʧʨʠʣʘʛʘʪ ʨʘʟʣʠʯʥʠ ʨʝʰʝʥʠʷ ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʙʣʝʤʠ ʠ ʜʘ ʩʝ 
ʧʨʦʩʣʝʜʷʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʝʟʠ ʨʝʰʝʥʠʷ. Griffiths, [8], ʜʠʩʢʫʪʠʨʘ ʠ ʧʨʦʙʣʝʤʘ 
ʟʘ ʩʲʱʝʩʪʚʫʚʘʱʠʷ ʨʠʩʢ ʦʪ ʩʚʨʲʭʫʧʦʪʨʝʙʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʢʦʠʪʦ ʤʦʛʘʪ ʟʘ ʟʘʤʝʩʪʷʪ ʠʟʮʷʣʦ ʦʙʠʯʘʡʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʦʙʫʯʝʥʠʝ. 

2. ʁʠʪʤʞʝʛʙʦʞ ʦʙ ʞʭʞʣʫʙ ʧʫ ʡʠʨʧʤʠʛʙʦʞʫʧ ʦʙ ʧʚʩʙʠʧʛʙʫʞʤʦʡ 
ʣʧʥʨʷʫʳʩʦʡ ʡʜʩʡ ʛ ʩʙʚʧʫʙʫʙ ʪ ʝʞʯʙ ʪʳʪ ʊʇʈ 

ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʚʟʝʭʘ ʫʯʘʩʪʠʝ 104 ʣʦʛʦʧʝʜʠ (101 ʞʝʥʠ ʠ 3 ʤʲʞʝ). ɺʩʠʯʢʠ 
ʠʟʩʣʝʜʚʘʥʠ ʣʠʮʘ ʧʦʧʲʣʥʠʭʘ ʘʥʦʥʠʤʝʥ ʚʲʧʨʦʩʥʠʢ, ʩʚʲʨʟʘʥ ʩ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʧʨʠ ʨʘʙʦʪʘʪʘ ʩ ʜʝʮʘ ʩʲʩ ʉʆʇ ï ʟʘ ʦʮʝʥʢʘ ʠ 
ʜʠʘʛʥʦʩʪʠʢʘ, ʪʝʨʘʧʠʷ, ʧʦʯʠʚʢʘ, ʟʘʙʘʚʣʝʥʠʝ. ɺʲʧʨʦʩʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʫʯʚʘʥʝ 
ʥʘ: (1) ʝʬʝʢʪʠʪʝ, ʢʦʠʪʦ ʣʦʛʦʧʝʜʠʪʝ ʥʘʙʣʶʜʘʚʘʪ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ; (2) ʠʟʪʦʯʥʠʮʠʪʝ ʟʘ ʥʘʙʘʚʷʥʝ ʥʘ ʪʝʟʠ ʠʛʨʠ; (3) 
ʚʠʜʦʚʝʪʝ ʠʛʨʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʘʡ-ʯʝʩʪʦ; (4) ʪʠʧʦʚʝʪʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʠ ʢʦʠʪʦ 
ʥʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ; (5) ʨʝʘʢʮʠʠʪʝ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʠ ʜʝʮʘʪʘ 
ʦʪ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʠʛʨʠ ʚ ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʧʨʦʮʝʩ ʠ ʪʷʭʥʘʪʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ. ɿʘ 
ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʚʲʧʨʦʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ: (1) 
ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʣʦʛʦʧʝʜʠʯʥʘ ʠʥʪʝʨʚʝʥʮʠʷ ʧʨʠ ʨʘʙʦʪʘ ʩ ʜʝʮʘ ʩʲʩ 
ʉʆʇ. 
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3. ʉʞʠʬʤʫʙʫʡ 

 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʠ ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʬʝʢʪʘ ʦʪ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʆʂʀ ʚ ʨʘʙʦʪʘʪʘ ʩ ʜʝʮʘ ʩʲʩ ʉʆʇ. 

ʊʝʨʘʧʝʚʪʠʯʥʘ ʮʝʣ ʉʨʝʜʥʘ  
ʩʪʦʡʥʦʩʪ 

ʉʪʘʥʜʘʨʪʥʦ 
ʦʪʢʣʦʥʝʥʠʝ 

ʇʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ 3,99 0,98 

ʇʨʠʜʦʙʠʚʘʥʝ ʥʘ ʫʤʝʥʠʷ 3,85 1,02 

ʈʘʟʚʠʪʠʝ ʥʘ ʪʚʦʨʯʝʩʪʚʦ 3,68 1,03 

ʈʘʟʚʠʪʠʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ 3,61 0,97 

ʈʘʟʚʠʪʠʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʦʧʠʪʠ ʠ ʛʨʝʰʢʠ 3,81 1,08 

ʇʨʦʚʝʨʢʘ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʠʜʝʠ ʥʘ ʜʝʮʘʪʘ 3,60 1,13 

ʈʘʟʚʠʪʠʝ ʥʘ ʤʦʪʠʚʘʮʠʷ ʟʘ ʫʯʝʥʝ 3,85 1,11 

ʈʘʟʙʠʨʘʥʝ, ʯʝ ʧʨʦʚʘʣʲʪ ʝ ʥʘʯʠʥ ʟʘ ʫʯʝʥʝ 3,26 1,16 

ʈʘʟʚʠʪʠʝ ʥʘ ʢʨʠʪʠʯʥʦ ʤʠʩʣʝʥʝ ʠ ʫʤʝʥʠʷ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ 

3,68 1,09 

ʈʘʟʚʠʪʠʝ ʥʘ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʫʤʝʥʠʷ 3,43 1,20 

 

ʇʨʠ ʚʲʧʨʦʩʠʪʝ, ʢʦʠʪʦ ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʘ, ʫʯʘʩʪʥʠʮʠʪʝ ʩʘ 
ʧʦʤʦʣʝʥʠ ʜʘ ʦʮʝʥʷʪ ʩ 5-ʩʪʝʧʝʥʥʘ ʩʢʘʣʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʢʦʡʪʦ ʪʝ ʩʤʷʪʘʪ, ʯʝ 
ʧʦʣʫʯʘʚʘʪ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʟʘ ʨʘʟʣʠʯʥʠ 
ʪʝʨʘʧʝʚʪʠʯʥʠ ʮʝʣʠ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʠʟʯʠʩʣʝʥʠ ʩʘʤʦ ʧʨʠ ʘʥʢʝʪʠʪʝ, 
ʧʦʧʲʣʥʝʥʠ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠʪʝ, ʢʦʠʪʦ ʩʘ ʧʦʩʦʯʠʣʠ, ʯʝ ʠʟʧʦʣʟʚʘʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʧʨʘʢʪʠʢʘʪʘ ʩʠ ï ʪʦʚʘ ʩʘ 72 ʩʧʝʮʠʘʣʠʩʪʠ ʠʣʠ 69% ʦʪ 
ʚʢʣʶʯʝʥʠʪʝ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ. ʆʩʪʘʥʘʣʠʪʝ 31% ʦʪ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʩʘ ʧʦʩʦʯʠʣʠ, ʯʝ 
ʥʝ ʠʟʧʦʣʟʚʘʪ ʚ ʧʨʘʢʪʠʢʘʪʘ ʩʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʥʠʪʦ ʟʘ ʦʮʝʥʢʘ ʠ 
ʜʠʘʛʥʦʩʪʠʢʘ, ʥʠʪʦ ʟʘ ʪʝʨʘʧʠʷ, ʥʠʪʦ ʟʘ ʧʦʯʠʚʢʘ ʠʣʠ ʟʘʧʲʣʚʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʤʝʞʜʫ 
ʦʪʜʝʣʥʠʪʝ ʩʝʩʠʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ ʊʘʙʣʠʮʘ 1. 

ʀʙʣʤʷʰʞʦʡʞ 

ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ ʢʘʪʦ ʨʝʟʫʣʪʘʪ, ʢʦʡʪʦ ʣʦʛʦʧʝʜʠʪʝ ʧʦʣʫʯʘʚʘʪ ʧʨʠ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʩʚʦʷʪʘ ʧʨʘʢʪʠʢʘ ʚ ʨʘʙʦʪʘʪʘ 
ʩ ʜʝʮʘ ʩʲʩ ʉʆʇ ʝ ʧʦʩʦʯʝʥʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʝʮʘʪʘ ʜʘ ʧʨʠʜʦʙʠʚʘʪ ʥʦʚʠ ʟʥʘʥʠʷ. 
ʉʣʝʜʚʘʪ ï ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʫʤʝʥʠʷ; ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʫʯʝʥʝ; 
ʨʘʟʚʠʪʠʝ ʥʘ ʫʤʝʥʠʷʪʘ ʟʘ ʦʧʠʪʠ ʠ ʛʨʝʰʢʠ. ʂʘʪʦ ʥʘʡ-ʥʠʩʢʠ ʦʯʘʢʚʘʥʠʷ ʟʘ ʧʦʩʪʠʛʘʥʝ 
ʥʘ ʨʝʟʫʣʪʘʪ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʨʘʙʦʪʘʪʘ ʩʝ ʧʦʩʦʯʚʘ ï 
ʨʘʟʙʠʨʘʥʝ, ʯʝ ʧʨʦʚʘʣʲʪ ʝ ʥʘʯʠʥ ʟʘ ʫʯʝʥʝ. 
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ʀʟʩʣʝʜʚʘʥʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʠʤʘʪ 
ʩʨʘʚʥʠʪʝʣʥʦ ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʨʘʙʦʪʘʪʘ ʥʘ ʣʦʛʦʧʝʜʠʪʝ, ʙʝʟ ʪʝʥʜʝʥʮʠʠ ʟʘ 
ʩʚʨʲʭ ʫʧʦʪʨʝʙʘ ʠ ʟʘʤʝʩʪʚʘʥʝ ʥʘ ʜʠʨʝʢʪʥʠʷ ʢʦʥʪʘʢʪ ʩ ʜʝʮʘʪʘ. ʊʘʟʠ ʰʠʨʦʢʘ 
ʫʧʦʪʨʝʙʘ ʠ ʚʠʞʜʘʥʝʪʦ ʥʘ ʣʦʛʦʧʝʜʠʪʝ ʟʘ ʜʦʙʨʠʪʝ ʝʬʝʢʪʠ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʧʦʢʘʟʚʘ ʦʛʨʦʤʥʘʪʘ ʥʫʞʜʘ ʦʪ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 
ʧʦʚʝʯʝ ʧʨʝʧʦʨʲʯʘʥʠ ʦʪ ʜʲʨʞʘʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠ ʝʢʩʧʝʨʪʠʪʝ ʚ ʦʙʣʘʩʪʪʘ 
ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ ʟʘ ʨʘʙʦʪʘ ʩ ʜʝʮʘ ʩ ʧʨʦʙʣʝʤʠ ʚ ʨʘʟʚʠʪʠʝʪʦ.  

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʊʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʧʦʜʢʨʝʧʝʥʦ ʦʪ ʌʅʀ ʚ ɹʲʣʛʘʨʠʷ, ʥʦʤʝʨ ʥʘ ʜʦʛʦʚʦʨʘ N DN-
05/10, 2016 ʛ. Ăʇʝʜʘʛʦʛʠʯʝʩʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠñ 
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EFFECTS OF THE APPLICATION OF EDUCATIONAL COMPUTER GAMES 
IN WORK WITH CHILDREN WITH SPECIAL EDUCATIONAL NEEDS 

Margarita Stankova, Ekatrina Todorova, Valentina Ivanova 

Abstract: The study included 104 specialists in speech and language pathology, who 
answered questions related to the use of educational computer games in work with children 
with special educational needs. In the group of specialists, 69% responded that they have used 
educational computer games in their practice for assessment and diagnostics, therapy and/or 
time off and time filling between the sessions. The speech and language therapist pointed out 
the highest effect of the use of educational computer games new knowledge acquisition, 
followed by skills acquisition and increased motivation for learning. 
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ʈʝʟʶʤʝ: ɺ ʩʪʘʪʠʷʪʘ ʩʘ ʠʟʣʦʞʝʥʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʧʨʘʚʝʥʦ ʠʟʩʣʝʜʚʘʥʝ ʚʲʨʭʫ 
ʨʦʣʷʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʛʨʠʪʝ ʢʘʪʦ ʦʩʥʦʚʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʟʥʘʥʠʷ ʠ 
ʫʤʝʥʠʷ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʟʘ ʫʯʝʥʠʮʠ ʚ 8 ʢʣʘʩ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʠʛʨʠ, ʩʲʙʠʪʠʡʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, 
ʧʨʦʛʨʘʤʠʨʘʥʝ, ʤʝʞʜʫʧʨʝʜʤʝʪʥʠ ʚʨʲʟʢʠ 

1. ɻʳʛʞʝʞʦʡʞ 

ʆʪ ʪʘʟʠ ʫʯʝʙʥʘ ʛʦʜʠʥʘ (2017/2018) ʫʯʝʥʠʮʠʪʝ ʦʪ 8. ʢʣʘʩ ʩʝ ʦʙʫʯʘʚʘʪ ʧʦ ʥʦʚʘ 
ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ.[4] ɺʟʝʤʘʡʢʠ ʧʨʝʜʚʠʜ ʦʧʠʪʘ ʦʪ ʧʨʝʜʭʦʜʥʠ 
ʛʦʜʠʥʠ ʧʨʠ ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʝʥʠʮʠ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʦʪʯʠʪʘʡʢʠ ʪʨʫʜʥʦʩʪʠʪʝ, 
ʢʦʠʪʦ ʩʨʝʱʘʪ ʫʯʝʥʠʮʠʪʝ, ʩʠ ʧʦʩʪʘʚʠʭʤʝ ʟʘ ʟʘʜʘʯʘ ʜʘ ʨʘʟʨʘʙʦʪʠʤ ʤʝʪʦʜʠʢʘ ʟʘ 
ʦʙʫʯʝʥʠʝ, ʚ ʢʦʷʪʦ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʙʘʟʠʨʘʥʦ ʥʘ ʠʛʨʠ. ʇʦʜʦʙʝʥ ʚʠʜ 
ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʨʘʟʛʣʝʞʜʘʪ Gabor Kiss & Zuzanna Arki [5]. ʊʷʭʥʦʪʦ 
ʠʟʩʣʝʜʚʘʥʝ ʥʘʧʨʘʚʝʥʦ ʩʲʩ ʩʪʫʜʝʥʪʠ ʦʪ ʥʷʢʦʣʢʦ ʜʲʨʞʘʚʠ ʧʦʢʘʟʚʘ, ʯʝ ʧʦ-ʜʦʙʨʠ 
ʨʝʟʫʣʪʘʪʠ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʧʦʢʘʟʚʘʪ ʩʪʫʜʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʚʟʝʣʠ ʫʯʘʩʪʠʝ ʚ ʫʨʦʮʠʪʝ, 
ʙʘʟʠʨʘʥʠ ʥʘ ʠʛʨʠ.  

ɺ [6] Goranova ʨʘʟʛʣʝʞʜʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʦʣʝʚʠʪʝ ʠʛʨʠ ʚ ʯʘʩʦʚʝʪʝ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʫʯʠʣʠʱʝ.  

ɿʘ ʩʲʞʘʣʝʥʠʝ ʚ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 
ʟʘʜʘʯʠʪʝ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʠʟʠʩʢʚʘʪ ʜʠʨʝʢʪʥʘ ʨʘʙʦʪʘ ʩ ʢʦʥʢʨʝʪʝʥ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣ, ʢʦʝʪʦ ʩʲʟʜʘʚʘ ʚʧʝʯʘʪʣʝʥʠʝ ʚ ʫʯʝʥʠʮʠʪʝ, ʯʝ 
ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʝ ʩʢʫʯʥʦ ʟʘʥʷʪʠʝ ʠ ʝ ʩʘʤʦ ʟʘ ʤʘʪʝʤʘʪʠʮʠ. ɽʪʦ ʟʘʱʦ ʩʝ ʦʧʠʪʘʭʤʝ 
ʜʘ ʧʦʜʙʝʨʝʤ ʥʘʙʦʨ ʦʪ ʫʯʝʙʥʠ ʟʘʜʘʯʠ ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʩʣʦʞʥʦʩʪ, ʪʘʢʘ ʯʝ ʦʪ 
ʝʜʥʘ ʩʪʨʘʥʘ ʜʘ  ʩʝ ʠʣʶʩʪʨʠʨʘʪ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ 
ʩʲʦʪʚʝʪʥʠʷ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʘ ʦʪ ʜʨʫʛʘ ï ʜʘ ʩʝ ʧʦʚʠʰʠ  ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ. 

2. ʅʞʫʧʝʡʣʙ ʦʙ ʡʠʪʤʞʝʛʙʦʞʫʧ 

ʇʨʦʚʝʜʝʥʦ ʙʝ ʦʙʫʯʝʥʠʝ ʩʲʛʣʘʩʥʦ ʥʦʚʘʪʘ ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 
ʟʘ 8 ʢʣʘʩ, ʢʦʝʪʦ ʩʝ ʠʟʚʲʨʰʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʝʟʠʢʘ C#. ʏʘʩʪ ʦʪ ʟʘʜʘʯʠʪʝ ʚ ʢʫʨʩʘ 
ʙʷʭʘ ʙʘʟʠʨʘʥʠ ʚʲʨʭʫ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʠ. ʄʝʪʦʜʠʢʘʪʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠʪʝ 
ʠ ʩʘʤʠʪʝ ʨʝʰʝʥʠʷ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ  ʧʦʜʨʦʙʥʦ ʚ ʩʪʘʪʠʷʪʘ [1]. ɽʜʥʘ ʯʘʩʪ ʦʪ 
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ʧʨʝʜʣʦʞʝʥʠʪʝ ʟʘʜʘʯʠ ʩʘ ʜʦʙʨʝ ʠʟʚʝʩʪʥʠ ʟʘʜʘʯʠ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʘ ʜʨʫʛʘ ʩʘ 
ʘʚʪʦʨʩʢʠ.  

ɺ ʢʨʘʷ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʙʝ ʧʨʦʚʝʜʝʥʘ ʘʥʢʝʪʘ, ʢʦʷʪʦ ʮʝʣʠ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ 
ʤʥʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚ ʫʯʝʙʥʠʷ 
ʧʨʦʮʝʩ ʠ ʦʪʨʘʞʝʥʠʝʪʦ ʠʤ ʚʲʨʭʫ ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ 
ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʫʩʚʦʷʚʘʥʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ɺ ʘʥʢʝʪʘʪʘ 
ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʠʪʝ ʩʘ ʚ ʧʝʪʦʙʘʣʥʘ ʩʢʘʣʘ ï ʦʪ 1- ʢʘʪʝʛʦʨʠʯʥʦ ʥʝ ʜʦ 5 - 
ʢʘʪʝʛʦʨʠʯʥʦ ʜʘ.  

2.1. ʀʙʝʙʰʡ, ʛʣʤʷʰʞʦʡ ʛ ʧʚʬʰʞʦʡʞʫʧ ʡ ʡʠʪʤʞʝʛʙʦʡ ʛ ʙʦʣʞʫʦʧʫʧ 
ʨʩʧʬʰʛʙʦʞ 

ɿʘʜʘʯʘ 1. ʀʟʧʠʪʚʘʥʝ 

ɿʘ ʜʘ ʠʟʙʝʛʥʝ ʩʫʙʝʢʪʠʚʥʦʪʦ ʦʪʥʦʰʝʥʠʝ ʧʨʠ ʠʟʙʦʨ ʥʘ ʪʦʚʘ ʢʦʡ ʜʘ ʙʲʜʝ 
ʠʟʧʠʪʘʥ, ʛ-ʞʘ ʇʝʪʨʦʚʘ ʨʝʰʠʣʘ ʜʘ ʠʟʧʦʣʟʚʘ ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ, ʛʝʥʝʨʠʨʘʱʘ 
ʩʣʫʯʘʝʥ ʥʦʤʝʨ ʦʪ ʢʣʘʩʘ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʪʷ ʥʝ ʨʘʟʧʦʣʘʛʘ ʩ ʪʘʢʘʚʘ ʧʨʦʛʨʘʤʘ ʠ 
ʤʦʣʠ ɺʘʩ ʜʘ Ⱬ ʧʦʤʦʛʥʝʪʝ, ʢʘʪʦ ʩʲʟʜʘʜʝʪʝ ʧʨʦʝʢʪ Examp, ʯʨʝʟ ʢʦʡʪʦ:  

ɺʘʨʠʘʥʪ1:  ʇʦ ʚʲʚʝʜʝʥ ʥʘʯʘʣʝʥ ʠ ʢʨʘʝʥ ʥʦʤʝʨ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʢʣʘʩʘ, ʩʝ 
ʠʟʚʝʞʜʘ ʢʦʡ ʥʦʤʝʨ ʱʝ ʙʲʜʝ ʠʟʧʠʪʘʥ.  

ɺʘʨʠʘʥʪ 2: ʇʦ ʚʲʚʝʜʝʥ ʥʘʯʘʣʝʥ ʠ ʢʨʘʝʥ ʥʦʤʝʨ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʢʣʘʩʘ, ʩʝ 
ʠʟʚʝʞʜʘ ʢʦʡ ʥʦʤʝʨ ʱʝ ʙʲʜʝ ʠʟʧʠʪʘʥ. ʇʨʦʛʨʘʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʨʘʙʦʪʠ ʪʘʢʘ, ʯʝ ʜʘ 
ʥʝ ʩʝ ʠʟʪʝʛʣʷ ʚʘʰʠʷʪ ʥʦʤʝʨ. 

ɿʘʜʘʯʘ 2. ʇʦʟʥʘʡ ʯʠʩʣʦʪʦ ï ʢʣʘʩʠʯʝʩʢʘ ʠʛʨʘ [2] 

ʉʲʟʜʘʡʪʝ ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ, ʚ ʢʦʷʪʦ ʢʦʤʧʶʪʲʨʲʪ ʛʝʥʝʨʠʨʘ ʩʣʫʯʘʡʥʦ 
ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ ʦʪ ʠʥʪʝʨʚʘʣʘ [1,100]. ʇʦʪʨʝʙʠʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ ʧʦʟʥʘʝ 
Ăʥʘʤʠʩʣʝʥʦʪʦñ ʦʪ ʢʦʤʧʶʪʲʨʘ ʯʠʩʣʦ, ʧʦʣʫʯʘʚʘʡʢʠ ʦʪ ʧʨʦʛʨʘʤʘʪʘ ʦʪʛʦʚʦʨʠ: Ăʧʦ-
ʤʘʣʢʦ ʦʪ ʥʘʤʠʩʣʝʥʦʪʦñ ʠʣʠ Ă ʧʦ-ʛʦʣʷʤʦ ʦʪ ʥʘʤʠʩʣʝʥʦʪʦñ. 

ɿʘʜʘʯʘ 3. ʂʘʤʲʢ, ʥʦʞʠʮʘ, ʭʘʨʪʠʷ ï ʢʣʘʩʠʯʝʩʢʘ ʠʛʨʘ [3] 

ɽʜʥʘ ʦʪ ʣʶʙʠʤʠʪʝ ʠʛʨʠ ʥʘ ʀʚʘʥ ʝ Ăʂʘʤʲʢ, ʥʦʞʠʮʘ, ʭʘʨʪʠʷñ. ɼʦ ʪʘʢʘʚʘ ʩʪʝʧʝʥ 
ʪʦʡ ʭʘʨʝʩʚʘ ʠʛʨʘʪʘ, ʯʝ ʧʦʯʪʠ ʚʩʠʯʢʠ ʨʝʰʝʥʠʷ ʚʟʝʤʘ ʩʣʝʜ ʢʘʪʦ ʨʘʟʙʝʨʝ ʜʘʣʠ 
ʧʝʯʝʣʠ ʚ ʠʛʨʘʪʘ*. ɺʩʲʱʥʦʩʪ ʥʝ ʚʠʥʘʛʠ ʀʚʘʥ ʝ ʟʘʦʙʠʢʦʣʝʥ ʦʪ ʧʨʠʷʪʝʣʠ ʠ ʟʘʪʦʚʘ 
ʠʩʢʘ ʜʘ ʤʫ ʧʦʤʦʛʥʝʪʝ ʢʘʪʦ ʥʘʧʠʰʝʪʝ ʧʨʦʛʨʘʤʘ ʩʨʝʱʫ ʢʦʷʪʦ ʜʘ ʠʛʨʘʝ. 
ʇʨʦʛʨʘʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʧʨʠʝʤʘ ʥʝʛʦʚʦʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʠ ʩʣʝʜ ʪʦʚʘ ʜʘ ʠʟʙʠʨʘ 
ʥʘ ʩʣʫʯʘʝʥ ʧʨʠʥʮʠʧ ʢʘʤʲʢ, ʥʦʞʠʮʘ ʠʣʠ ʭʘʨʪʠʷ. ʊʦʟʠ, ʢʦʡʪʦ ʩʧʝʯʝʣʠ 10 ʢʨʲʛʘ 
ʧʝʯʝʣʠ ʠʛʨʘʪʘ. 

*ʂʘʤʲʢ ʧʦʙʝʞʜʘʚʘ ʥʦʞʠʮʘ, ʥʦʞʠʮʘ ʧʦʙʝʞʜʘʚʘ ʭʘʨʪʠʷ, ʭʘʨʪʠʷ ʧʦʙʝʞʜʘʚʘ 
ʢʘʤʲʢ.  

ɿʘʜʘʯʘ 4. ʈʘʟʣʠʯʝʥ ʙʘʥʢʦʚ ʢʦʜ 

ʄʦʞʝ ʙʠ ʩʠ ʩʧʦʤʥʷʪʝ ʇʝʪʲʨ, ʢʦʡʪʦ ʧʨʝʜʠ ʚʨʝʤʝ ɺʠ ʧʦʤʦʣʠ ʜʘ ʤʫ ʧʦʤʦʛʥʝʪʝ 
ʩ ʥʘʧʨʘʚʘʪʘ ʥʘ ʧʨʦʛʨʘʤʘ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ PIN ʢʦʜ. ʊʦʟʠ ʧʲʪ ʪʦʡ ʠʤʘ ʥʫʞʜʘ ʦʪ 
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ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʜʘ ʛʝʥʝʨʠʨʘ ʯʝʪʠʨʠʮʠʬʨʝʥ PIN-ʢʦʜ, ʢʘʪʦ ʚʩʠʯʢʠ ʮʠʬʨʠ, 
ʫʯʘʩʪʚʘʱʠ ʚ ʥʝʛʦ ʩʘ ʨʘʟʣʠʯʥʠ. 

ʇʨʝʜʠ ʨʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʪʘʟʠ ʟʘʜʘʯʘ ʝ ʨʝʰʘʚʘʥ ʩʣʝʜʥʠʷ ʚʘʨʠʘʥʪ ʥʘ 
ʫʩʣʦʚʠʝʪʦ:  

ɿʘ ʦʪʣʠʯʥʠʪʝ ʩʠ ʧʦʩʪʠʞʝʥʠʷ ʥʘ ʦʣʠʤʧʠʘʜʘʪʘ ʧʦ ɹɽʃ(ʦʪʣʠʯʝʥ 5,98), ʇʝʪʲʨ 
ʩʧʝʯʝʣʠʣ ʧʘʨʠʯʥʘ ʩʪʠʧʝʥʜʠʷ ʦʪ ʦʙʱʠʥʘʪʘ. ʉʫʤʘʪʘ ʩʝ ʧʨʝʚʝʞʜʘ ʚʩʝʢʠ ʤʝʩʝʮ ʧʦ 
ʥʦʚʘʪʘ ʤʫ ʙʘʥʢʦʚʘ ʩʤʝʪʢʘ. ɺʠʞʜʘʡʢʠ PIN-ʘ ʥʘ ʙʘʥʢʦʚʘʪʘ ʩʠ ʢʘʨʪʘ, ʇʝʧʠ ʨʘʟʙʨʘʣ, 
ʯʝ ʢʦʜʘ ʝ ʤʥʦʛʦ ʣʝʩʝʥ ʠ ʨʝʰʠʣ ʜʘ ʛʦ ʩʤʝʥʠ, ʢʘʪʦ ʩʧʘʟʚʘ ʩʣʝʜʥʘʪʘ ʩʭʝʤʘ:  

¶ ʂʦʜʲʪ ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘ ʯʝʪʠʨʠ ʮʠʬʨʠ ʠ ʧʲʨʚʘʪʘ ʮʠʬʨʘ ʥʘ ʢʦʜʘ ʜʘ ʥʝ 
ʝ 0; 

¶ ɺʪʦʨʘʪʘ ʮʠʬʨʘ ʩʝ ʠʟʙʠʨʘ ʧʨʦʠʟʚʦʣʥʦ; 

¶ ʊʨʝʪʘʪʘ ʮʠʬʨʘ ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʩʝ ʩʲʙʝʨʘʪ ʧʲʨʚʠʪʝ ʜʚʝ ʛʝʥʝʨʠʨʘʥ 
ʮʠʬʨʠ. ɸʢʦ ʧʦʣʫʯʝʥʠʷʪ ʩʙʦʨ ʝ ʜʚʫʮʠʬʨʝʥʦ ʯʠʩʣʦ ʟʘ ʪʨʝʪʘ ʮʠʬʨʘ ʩʝ 
ʚʟʝʤʘ ʮʠʬʨʘʪʘ ʥʘ ʝʜʠʥʠʮʠʪʝ. 

¶ ʏʝʪʚʲʨʪʘʪʘ ʮʠʬʨʘ ʩʝ ʧʦʣʫʯʘʚʘ ʢʘʪʦ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʦʪʦ ʥʘ ʚʪʦʨʘʪʘ ʠ 
ʪʨʝʪʘʪʘ ʮʠʬʨʠ,  ʟʘʢʨʲʛʣʝʥʦ ʜʦ ʮʷʣʦ ʯʠʩʣʦ.  

ʆʩʚʝʥ ʪʦʚʘ ʇʝʧʠ ʠʩʢʘ ʚʩʝʢʠ ʤʝʩʝʮ ʜʘ ʩʤʝʥʷ ʠ PIN-ʢʦʜʘ ʥʘ ʪʝʣʝʬʦʥʘ ʩʠ. ʀ 
ʪʲʡ-ʢʘʪʦ ʝ ʪʚʲʨʜʝ ʟʘʝʪ ʩ ʧʦʜʛʦʪʦʚʢʘʪʘ ʩʠ ʟʘ ʥʦʚʘʪʘ ʦʣʠʤʧʠʘʜʘ, ʤʦʣʠ ɺʘʩ ʟʘ 
ʧʦʤʦʱ, ʢʘʪʦ ʥʘʧʠʰʝʪʝ ʧʨʦʛʨʘʤʘ PinCode, ʯʨʝʟ ʢʦʷʪʦ ʜʘ ʛʝʥʝʨʠʨʘ PIN-ʢʦʜ 
ʦʪʛʦʚʘʨʷʱ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʫʩʣʦʚʠʷ. 

ɿʘʜʘʯʘ 5. ʊʝʩʪ 

ʉʲʟʜʘʡʪʝ ʧʨʦʛʨʘʤʘ, ʢʦʪ̫ʦ ʧʨʦʚʝʨʷʚʘ ʟʥʘʥʠʷʪʘ ʥʘ ʜʘʜʝʥ ʫʯʝʥʠʢ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ. ɺʲʨʭʫ ʬʦʨʤʘʪʘ ʜʘ ʩʝ ʨʘʟʧʦʣʦʞʘʪ ʯʝʪʠʨʠ ʧʨʠʤʝʨʥʠ ʚʲʧʨʦʩʘ ʩ ʧʦ 
ʯʝʪʠʨʠ ʦʪʛʦʚʦʨʘ. ɺʩʝʢʠ ʚʲʧʨʦʩ ʜʘ ʧʦʟʚʦʣʷʚʘ ʧʦ ʪʦʯʥʦ ʝʜʠʥ ʚʝʨʝʥ ʦʪʛʦʚʦʨ. ɺʩʝʢʠ 
ʚʝʨʝʥ ʦʪʛʦʚʦʨ ʥʦʩʠ ʧʦ 1 ʪʦʯʢʘ, ʘ ʛʨʝʰʥʠʷʪ ï 0 ʪʦʯʢʠ.  ʉʣʝʜ ʧʦʩʦʯʚʘʥʝ ʥʘ 
ʦʪʛʦʚʦʨʘ ʥʘ ʚʩʝʢʠ ʚʲʧʨʦʩ ʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥ Ăʆʮʝʥʢʘñ,  ʜʘ ʩʝ ʠʟʚʝʜʝ 
ʧʦʣʫʯʝʥʘʪʘ ʦʮʝʥʢʘ. ɿʘ ʫʣʝʩʥʝʥʠʝ ʪʷ ʩʝ ʬʦʨʤʠʨʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 2 + Ăʙʨʦʡ ʚʝʨʥʠ 
ʦʪʛʦʚʦʨʘñ. 

2.2. ɹʦʣʞʫʙ 

ʋʚʘʞʘʝʤʠ ʫʯʝʥʠʮʠ, ʧʨʝʜʣʘʛʘʤʝ ʥʘ ɺʘʰʝʪʦ ʚʥʠʤʘʥʠʝ ʚʲʧʨʦʩʥʠʢ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʠ ʢʦʤʧʶʪʲʨʥʦ ʙʘʟʠʨʘʥʠ ʠʛʨʦʚʠ 
ʝʣʝʤʝʥʪʠ ʚ ʦʙʫʯʝʥʠʝʪʦ. ɼʘʥʥʠʪʝ ʥʷʤʘ ʜʘ ʚʣʠʷʷʪ ʚʲʨʭʫ ʬʦʨʤʠʨʘʥʝ ʥʘ ʚʘʰʘʪʘ 
ʦʮʝʥʢʘ. ɺʲʧʨʦʩʠʪʝ, ʢʘʩʘʝʱʠ ʢʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʩʪʝ ʨʝʰʘʚʘʣʠ ʚ ʯʘʩʦʚʝʪʝ 
ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʩʲʜʲʨʞʘʪ ʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ʟʘʜʘʯʠʪʝ. 

ʇʦʩʦʯʝʪʝ ʚ ʧʝʪ ʩʪʝʧʝʥʥʘ ʩʢʘʣʘ: 5 ï ʢʘʪʝʛʦʨʠʯʥʦ ʜʘ, ... ,1ï  ʢʘʪʝʛʦʨʠʯʥʦ ʥʝ: 

1. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʇʦʟʥʘʡ ʯʠʩʣʦʪʦñ  ʨʘʟʰʠʨʠ ʧʦʟʥʘʥʠʷʪʘ ʤʠ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ.  
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2. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʀʟʧʠʪʚʘʥʝñ ʚʲʚ ʚʘʨʠʘʥʪ 1, ʩʲʙʫʜʠ ʠʥʪʝʨʝʩʘ ʤʠ 
ʢʲʤ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ 

3. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʀʟʧʠʪʚʘʥʝñ 2 ʤʠ ʧʦʤʦʛʥʘ ʧʦ-ʣʝʩʥʦ  ʜʘ ʫʩʚʦʷ 
ʦʧʝʨʘʪʦʨʘ ʟʘ ʮʠʢʲʣ do ï while.  

4. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʇʦʟʥʘʡ ʯʠʩʣʦʪʦñ  ʤʠ ʧʦʤʦʛʥʘ ʜʘ ʨʘʟʙʝʨʘ ʠ ʫʩʚʦʷ 
ʧʦ-ʜʦʙʨʝ ʫʩʣʦʚʥʠʪʝ ʦʧʝʨʘʪʦʨʠ ʚ C#. 

5. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʇʦʟʥʘʡ ʯʠʩʣʦʪʦñ ʤʠ ʧʦʤʦʛʥʘ ʜʘ ʨʘʟʙʝʨʘ 
ʘʣʛʦʨʠʪʲʤʘ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʝʣʝʤʝʥʪ ʚ  ʧʦʜʨʝʜʝʥʘ ʨʝʜʠʮʘ ʦʪ ʯʠʩʣʘ. 

6. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʂʘʤʲʢ, ʥʦʞʠʮʘ, ʭʘʨʪʠʷñ  ʨʘʟʰʠʨʠ ʧʦʟʥʘʥʠʷʪʘ ʤʠ 
ʧʦ ʤʘʪʝʤʘʪʠʢʘ. 

7. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʂʘʤʲʢ, ʥʦʞʠʮʘ, ʭʘʨʪʠʷñ  ʤʠ ʧʦʤʦʛʥʘ ʜʘ ʨʘʟʙʝʨʘ ʠ 
ʫʩʚʦʷ ʧʦ-ʜʦʙʨʝ ʚʣʦʞʝʥʠʝʪʦ ʥʘ ʫʩʣʦʚʥʠ ʦʧʝʨʘʪʦʨʠ ʚ C#. 

8. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʂʘʤʲʢ, ʥʦʞʠʮʘ, ʭʘʨʪʠʷñ  ʤʝ ʤʦʪʠʚʠʨʘ ʜʘ ʠʟʫʯʘʚʘʤ 
ʠʥʬʦʨʤʘʪʠʢʘ. 

9. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʈʘʟʣʠʯʝʥ ʙʘʥʢʦʚ ʢʦʜñ ʤʠ ʧʦʤʦʛʥʘ ʧʦ-ʣʝʩʥʦ  ʜʘ 
ʫʩʚʦʷ ʦʧʝʨʘʪʦʨʘ ʟʘ ʮʠʢʲʣ do-while.  

10. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʈʘʟʣʠʯʝʥ ʙʘʥʢʦʚ ʢʦʜñ ʤʠ ʧʦʤʦʛʥʘ ʧʦ-ʣʝʩʥʦ  ʜʘ 
ʧʨʝʤʠʥʘ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʛʨʘʪʘ ñɹʠʢʦʚʝ ʠ ʢʨʘʚʠñ. 

11. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʝʩʪ, ʯʨʝʟ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ C# 
ʧʦʨʦʜʠ ʠʥʪʝʨʝʩ ʢʲʤ ʠʟʫʯʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ. 

12. ʌʦʨʤʫʣʠʨʦʚʢʘʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʤʝ ʤʦʪʠʚʠʨʘ ʜʘ ʩʝ ʦʧʠʪʘʤ 
ʜʘ ʛʠ ʨʝʰʘ. 

13. ʇʨʝʜʧʦʯʠʪʘʤ ʜʘ ʨʝʰʘʚʘʤ ʟʘʜʘʯʠ, ʚ ʢʦʠʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʝ ʧʨʝʜʦʩʪʘʚʝʥ 
ʦʪ ʫʯʠʪʝʣʷ ɻʇʀ (ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ). 

14. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ɻʇʀ ʤʠ ʜʦʩʪʘʚʷ ʫʜʦʚʦʣʩʪʚʠʝ. 

15. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʥʘ ʟʘʜʘʯʘʪʘ, ʤʠ ʜʦʩʪʘʚʷ ʫʜʦʚʦʣʩʪʚʠʝ. 

16. ʇʠʩʘʥʝʪʦ ʥʘ ʢʦʜʘ ʥʘ ʟʘʜʘʯʠʪʝ, ʤʠ ʜʦʩʪʘʚʷ ʫʜʦʚʦʣʩʪʚʠʝ. 

3. ʉʞʠʬʤʫʙʫʡ ʧʫ ʡʠʪʤʞʝʛʙʦʞʫʧ 

ɸʥʘʣʠʟʲʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʘʪʘ ʘʥʢʝʪʘ ʝ ʙʘʟʠʨʘʥ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ, ʩʲʙʨʘʥʘ ʦʪ ʦʙʱʦ  67  ʘʥʢʝʪʠʨʘʥʠ ʫʯʝʥʠʮʠ, ʦʙʫʯʘʚʘʱʠ ʩʝ ʚ 6 
ʧʘʨʘʣʝʣʢʠ ʥʘ ʇʄɻ "ɸʢʘʜ. ʉʝʨʛʝʡ ʂʦʨʦʣʴʦʚ" ï ɹʣʘʛʦʝʚʛʨʘʜ..  

ʆʪ ʧʦʩʦʯʝʥʠʪʝ ʟʘʜʘʯʠ (ʚʲʚ ʚʲʧʨʦʩʠ ʦʪ 1 ʜʦ ˉ10), ʩʧʦʨʝʜ ʘʥʢʝʪʠʨʘʥʠʪʝ ʥʘʡ-
ʚʠʩʦʢ ʠʥʪʝʨʝʩ (4.07) ʢʲʤ ʠʟʫʯʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʧʦʨʘʞʜʘ ʟʘʜʘʯʘʪʘ ʟʘ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʝʩʪ ʚ ʠʛʨʦʚʘ ʬʦʨʤʘ ʯʨʝʟ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ 
C# (ʬʠʛ. 1). ʊʘʟʠ ʟʘʜʘʯʘ ʙʝ ʟʘʜʘʜʝʥʘ ʟʘ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ, ʩ ʮʝʣ ʜʘ ʩʝ ʟʘʪʚʲʨʜʷʪ 
ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʨʘʙʦʪʘ ʩ ʫʩʣʦʚʥʠ ʦʧʝʨʘʪʦʨʠ ʠ ʨʘʜʠʦ 
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ʙʫʪʦʥʠ. ʇʨʠ ʨʝʰʘʚʘʥʝʪʦ ͛  ʯʘʩʪ ʦʪ ʫʯʝʥʠʮʠʪʝ ʧʨʦʷʚʠʭʘ ʢʨʝʘʪʠʚʥʦʩʪ ʠ ʩʲʟʜʘʜʦʭʘ 

ʪʝʩʪʦʚʝ, ʚ ʢʦʠʪʦ ʚʢʣʶʯʠʭʘ ʚʲʧʨʦʩʠ ʦʪ ʜʨʫʛʠ ʧʨʝʜʤʝʪʠ.  

ʅʘʡ-ʚʠʩʦʢʘʪʘ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ï 4.03 ʥʘ ʫʯʝʥʠʮʠʪʝ, ʟʘ ʢʦʠʪʦ ʧʠʩʘʥʝʪʦ ʥʘ ʢʦʜ 
ʝ ʫʜʦʚʦʣʩʪʚʠʝ, ʢʦʝʪʦ ʧʦʢʘʟʚʘ ʚʠʩʦʢʘʪʘ ʤʦʪʠʚʘʮʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ (ʬʠʛ. 2). 

 

ɺʧʝʯʘʪʣʝʥʠʝ ʧʨʘʚʠ ʧʦ-ʥʠʩʢʘʪʘ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʧʨʠ ʦʪʛʦʚʦʨʠʪʝ ʥʘ 
ʚʲʧʨʦʩʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʨʦʣʷʪʘ ʥʘ ʠʛʨʘʪʘ Ăʂʘʤʲʢ, ʥʦʞʠʮʘ, ʭʘʨʪʠʷñ ʟʘ ʦʙʦʛʘʪʷʚʘʥʝ 
ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʠʤ ʟʥʘʥʠʷ - 3.06. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʧʦʨʝʜ ʘʥʢʝʪʠʨʘʥʠʪʝ 
ʬʦʨʤʫʣʠʨʦʚʢʘʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʠʛʨʘʝ ʚʘʞʥʘ ʨʦʣʷ ʚʲʨʭʫ ʤʦʪʠʚʘʮʠʷʪʘ ʠʤ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʜʘʜʝʥʘ ʟʘʜʘʯʘ 3.97. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ Ăʦʙʣʝʯʝʥʘñ ʚ 
ʠʥʪʝʨʝʩʥʦ ʫʩʣʦʚʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʟʘʜʘʯʘ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʟʘ 
ʦʙʫʯʘʝʤʠʪʝ, ʢʦʝʪʦ ʪʝ ʩʘ ʩʠʣʥʦ ʤʦʪʠʚʠʨʘʥʠ ʜʘ ʨʝʰʘʪ. 

ɺ ʘʥʢʝʪʘʪʘ ʩʘ ʚʢʣʶʯʝʥʠ ʪʨʠ ʚʲʧʨʦʩʘ, ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʨʦʣʷʪʘ ʥʘ 
ʠʛʨʠʪʝ ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ʈʝʟʫʣʪʘʪʠʪʝ 3.99, 3.90, 4.00 
ʩʲʦʪʚʝʪʥʦ ʥʘ ʚʲʧʨʦʩ 3, 7 ʠ 9 ʦʪʨʘʟʷʚʘʪ ʧʦʟʠʪʠʚʥʦʪʦ ʤʥʝʥʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʛʨʦʚʠ ʤʦʜʝʣ ʧʨʠ ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠ ʧʦʥʷʪʠʷ (ʬʠʛʫʨʘ 3).  

 

ʌʠʛʫʨʘ 1. ʀʥʪʝʨʝʩ ʢʲʤ ʠʟʫʯʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ, ʧʨʝʜʠʟʚʠʢʘʥ ʩʲʩ ʟʘʜʘʯʘʪʘ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʝʩʪ 

ʌʠʛʫʨʘ 2. ʋʜʦʚʦʣʩʪʚʠʝ ʜʘ ʩʝ ʧʠʰʝ ʢʦʜ  
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ɺʲʧʨʦʩ 3 ɺʲʧʨʦʩ 7 ɺʲʧʨʦʩ 9  

ʌʠʛʫʨʘ 3. ʆʪʛʦʚʦʨʠ ʥʘ ʚʲʧʨʦʩʠ 3, 7 ʠ 9, ʩʚʲʨʟʘʥʠ ʩ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 
ʩʲʦʪʚʝʪʥʠʪʝ ʠʛʨʠ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʥʦʚʠ ʧʦʥʷʪʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 

ɽʜʥʘʢʚʦ ʜʦʙʨʝ ʩʝ ʧʨʠʝʤʘ ʦʪ ʫʯʝʥʠʮʠʪʝ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʘ ʩ ʛʦʪʦʚ ɻʇʀ 
(3.76) ʠ ʪʘʢʘʚʘ, ʚ ʢʦʷʪʦ ʪʝ ʪʨʷʙʚʘ ʩʘʤʠ ʜʘ ʛʦ ʥʘʧʨʘʚʷʪ (3.69). ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ 
ʘʣʛʦʨʠʪʲʤʘ ʩʲʱʦ ʝ ʩ ʧʨʠʦʨʠʪʝʪʝʥ ʠʥʪʝʨʝʩ (3.87). 

 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʚʲʧʨʦʩʠʪʝ 

ɺʲʧʨʦʩ 
ʉʨʝʜʥʘ 
ʩʪʦʡʥʦʩʪ 

1. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʇʦʟʥʘʡ ʯʠʩʣʦʪʦñ ʨʘʟʰʠʨʠ ʧʦʟʥʘʥʠʷʪʘ 
ʤʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. 3.64 

2. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʀʟʧʠʪʚʘʥʝñ ʚʲʚ ʚʘʨʠʘʥʪ1, ʩʲʙʫʜʠ 
ʠʥʪʝʨʝʩʘ ʤʠ ʢʲʤ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ. 3.87 

3. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʀʟʧʠʪʚʘʥʝñ2 ʤʠ ʧʦʤʦʛʥʘ ʧʦ-ʣʝʩʥʦ ʜʘ 
ʫʩʚʦʷ ʦʧʝʨʘʪʦʨʘ ʟʘ ʮʠʢʲʣ do-while. 3.99 

4. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʇʦʟʥʘʡ ʯʠʩʣʦʪʦñ ʤʠ ʧʦʤʦʛʥʘ ʜʘ 
ʨʘʟʙʝʨʘ ʠ ʫʩʚʦʷ ʧʦ-ʜʦʙʨʝ ʫʩʣʦʚʥʠʪʝ ʦʧʝʨʘʪʦʨʠ ʚ C#. 3.94 

5. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʇʦʟʥʘʡ ʯʠʩʣʦʪʦñ ʤʠ ʧʦʤʦʛʥʘ ʜʘ 
ʨʘʟʙʝʨʘ ʘʣʛʦʨʠʪʲʤʘ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʝʣʝʤʝʥʪ ʚ ʧʦʜʨʝʜʝʥʘ ʨʝʜʠʮʘ 
ʦʪ ʯʠʩʣʘ. 3.81 

6. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʂʘʤʲʢ, ʥʦʞʠʮʘ, ʭʘʨʪʠʷñ ʨʘʟʰʠʨʠ 
ʧʦʟʥʘʥʠʷʪʘ ʤʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. 3.06 

7. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʂʘʤʲʢ, ʥʦʞʠʮʘ, ʭʘʨʪʠʷñ ʤʠ ʧʦʤʦʛʥʘ ʜʘ 
ʨʘʟʙʝʨʘ ʠ ʫʩʚʦʷ ʧʦ-ʜʦʙʨʝ ʚʣʦʞʝʥʠʝʪʦ ʥʘ ʫʩʣʦʚʥʠ ʦʧʝʨʘʪʦʨʠ ʚ 
C#. 3.90 
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ʜʘ ʠʟʫʯʘʚʘʤ ʠʥʬʦʨʤʘʪʠʢʘ. 3.78 

9. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʘʪʘ Ăʈʘʟʣʠʯʝʥ ʙʘʥʢʦʚ ʢʦʜñ ʤʠ ʧʦʤʦʛʥʘ ʧʦ-
ʣʝʩʥʦ ʜʘ ʫʩʚʦʷ ʦʧʝʨʘʪʦʨʘ ʟʘ ʮʠʢʲʣ do-while. 4.00 
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12. ʌʦʨʤʫʣʠʨʦʚʢʘʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʤʝ ʤʦʪʠʚʠʨʘ 
ʜʘ ʩʝ ʦʧʠʪʘʤ ʜʘ ʛʠ ʨʝʰʘ. 3.97 

13. ʇʨʝʜʧʦʯʠʪʘʤ ʜʘ ʨʝʰʘʚʘʤ ʟʘʜʘʯʠ, ʚ ʢʦʠʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʝ 
ʧʨʝʜʦʩʪʘʚʝʥ ʦʪ ʫʯʠʪʝʣʷ ɻʇʀ(ʛʨʘʬʠʯʝʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 
ʠʥʪʝʨʬʝʡʩ). 3.76 

14. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ɻʇʀ ʤʠ ʜʦʩʪʘʚʷ ʫʜʦʚʦʣʩʪʚʠʝ. 3.69 

15. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʥʘ ʟʘʜʘʯʘʪʘ, ʤʠ ʜʦʩʪʘʚʷ 
ʫʜʦʚʦʣʩʪʚʠʝ. 3.87 

16. ʇʠʩʘʥʝʪʦ ʥʘ ʢʦʜʘ ʥʘ ʟʘʜʘʯʠʪʝ, ʤʠ ʜʦʩʪʘʚʷ ʫʜʦʚʦʣʩʪʚʠʝ. 4.03 

ʀʙʣʤʷʰʞʦʡʞ 

ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʘʥʘʣʠʟ ʧʦʢʘʟʚʘ, ʯʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʠʤʘʪ 
ʟʘʙʘʚʝʥ ʠʛʨʦʚʠ ʭʘʨʘʢʪʝʨ ʦʢʘʟʚʘʪ ʧʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʠʥʪʝʨʝʩʘ ʠ 
ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʯʘʩʦʚʝʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. 

ʇʨʝʜʣʦʞʝʥʠʪʝ ʟʘʜʘʯʠ ʩʘ ʝʬʝʢʪʠʚʥʠ ʟʘ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠ ʢʦʥʩʪʨʫʢʮʠʠ 
ʚ ʠʟʫʯʘʚʘʥʠʷ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠ. ʋʯʝʥʠʮʠʪʝ 
ʧʨʠʝʤʘʪ ʜʦʙʨʝ ʢʘʢʪʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ɻʇʀ, ʪʘʢʘ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʥʘ 
ʟʘʜʘʯʠʪʝ. ʋʯʝʥʠʮʠʪʝ ʩʘ ʥʘʡ-ʫʜʦʚʣʝʪʚʦʨʝʥʠ ʧʨʠ ʧʠʩʘʥʝʪʦ ʥʘ ʢʦʜʘ ʥʘ ʟʘʜʘʯʠʪʝ. 
ɽʜʥʘ ʦʪ ʥʘʡ-ʜʦʙʨʝ ʧʨʠʝʪʠʪʝ ʟʘʜʘʯʠ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʝʩʪ ʧʦ ʠʟʙʨʘʥ ʫʯʝʙʝʥ 
ʧʨʝʜʤʝʪ.  
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TEACHING INFORMATICS THROUGH GAME PROGRAMMING -  
PILOT STUDY OF STUDENTS ATTITUDE 

Emiliya Nikolova, Daniela Tuparova 

Abstract: In this paper some results regarding use of games programming as ground for 
development of core programming knowledge and skills for students at 8th grade of secondary 
school are discussed. 
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ʁʀʈʇʄʀɻɹʆɾʋʇ ʆɹ ʇɺʉɹʀʇɻɹʋɾʄʆʁ ʃʇʅʈʗʋʓʉʆʁ ʁɼʉʁ 
ʇʋ ʌʐʁʋɾʄʁ ʈʇ ʅɹʋɾʅɹʋʁʃɹ, ʈʉʁʉʇɽʆʁ ʆɹʌʃʁ ʁ 

ʋɾʎʆʇʄʇɼʁʁ ʁ ʈʉɾɽʈʉʁɾʅɹʐɾʊʋɻʇ 

ɺʝʨʘ ɺʝʣʝʚʘ1, ɼʘʥʠʝʣʘ ʊʫʧʘʨʦʚʘ1, ʇʝʪʷ ɸʩʝʥʦʚʘ2  

1ʖɿʋ Ăʅʝʦʬʠʪ ʈʠʣʩʢʠñ 
ddureva@swu.bg, 

 2ʅʦʚ ʙʲʣʛʘʨʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈʝʟʶʤʝ: ɺ ʩʪʘʪʠʷʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ (ʆʂʀ) ʦʪ ʫʯʠʪʝʣʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʠ 
ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 2017 ʛ. ʩʨʝʜ ʫʯʠʪʝʣʠ ʦʪ 
ʨʘʟʣʠʯʥʠ ʨʝʛʠʦʥʠ ʥʘ ɹʲʣʛʘʨʠʷ. ɸʢʮʝʥʪʠʨʘʥʦ ʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʠ ʧʨʘʢʪʠʢʠʪʝ ʥʘ 
ʫʯʠʪʝʣʠʪʝ, ʢʦʠʪʦ ʩʘ ʜʝʢʣʘʨʠʨʘʣʠ, ʯʝ ʠʟʧʦʣʟʚʘʪ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ. ʅʘʡ-ʯʝʩʪʦ ʆʂʀ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʬʦʨʤʠʨʘʥʝ, ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʠʣʠ 
ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ʆʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ 
ʆʂʀ ʝ ʧʦʣʠʪʠʢʘʪʘ ʥʘ ʫʯʠʣʠʱʝʪʦ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʦʙʫʯʝʥʠʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, ʧʨʠʨʦʜʥʠ 
ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ, ʩʨʝʜʥʦ ʫʯʠʣʠʱʝ, ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠ 

1. ɻʳʛʞʝʞʦʡʞ 

ʂʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ ʧʦʚʝʯʝ ʥʘʚʣʠʟʘʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 
ʫʯʘʱʠʪʝ ʩʝ ʚʲʚ ʚʩʠʯʢʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʪʝʧʝʥʠ. ʈʘʟʥʦʦʙʨʘʟʥʠ ʩʘ ʬʦʨʤʠʪʝ ʥʘ 
ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʢʘʪʦ ʩʝ ʟʘʧʦʯʥʝ ʦʪ ʝʢʨʘʥʥʠʪʝ ʧʨʝʜʩʪʘʚʷʥʠʷ ʥʘ ʨʘʟʣʠʯʥʠ 
ʪʝʢʩʪʦʚʘ ʠ ʜʠʛʠʪʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʝ ʩʪʠʛʥʝ ʜʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ 
ʩʲʜʲʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ 
ʦʧʨʝʜʝʣʝʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʮʝʣʠ. ɽʜʥʘ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʫʯʝʥʠʝʪʦ 
ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʠ ʠʛʨʦʚʠ ʝʣʝʤʝʥʪʠ [5]. ʊʦʚʘ 
ʝ ʦʪʥʦʩʠʪʝʣʥʦ ʥʦʚʦ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʦ ʧʦʣʝ [3]. 

ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʩʧʦʩʦʙʩʪʚʘʪ ʥʝ ʩʘʤʦ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʦʪ 
ʫʯʝʥʠʮʠʪʝ ʠ ʪʷʭʥʦʪʦ ʟʘʪʚʲʨʞʜʘʚʘʥʝ, ʥʦ ʠ ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʢʘʟʫʩʠ 
ʙʣʠʟʢʠ ʜʦ ʨʝʘʣʥʘʪʘ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ.  

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʚʩʝ ʦʱʝ ʢʦʤʧʶʪʲʨʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʧʦ-ʩʣʘʙʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʤʘʢʘʨ ʯʝ ʦʙʫʯʘʝʤʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ 
ʧʨʦʷʚʷʚʘʪ ʠʥʪʝʨʝʩ ʠ ʞʝʣʘʥʠʝ ʟʘ ʫʯʝʥʝ ʚ ʠʛʨʦʚʠ ʩʠʪʫʘʮʠʠ ʠ ʠʛʨʠʪʝ ʩʘ ʩʝʨʠʦʟʥʦ 
ʩʨʝʜʩʪʚʘ ʟʘ ʤʦʪʠʚʠʨʘʥʝ ʠ ʘʥʛʘʞʠʨʘʥʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ. ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ De 
Grovea ʠ ʢʦʣʝʢʪʠʚ [4] ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʦʧʨʝʜʝʣʷʱʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ 
ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ 
ʬʦʢʫʩʠʨʘʥʦ ʚʲʨʭʫ ʫʯʠʪʝʣʠʪʝ ʠ ʦʙʦʙʱʘʚʘ ʤʥʝʥʠʷʪʘ ʥʘ ʨʝʜʠʮʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠ. 
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ʆʩʥʦʚʥʠʷʪ ʠʟʚʦʜ ʝ, ʯʝ ʫʯʠʪʝʣʠʪʝ ʛʣʝʜʘʪ ʩʲʩ ʩʢʝʧʪʠʮʠʟʲʤ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʢʣʘʩ. 

ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʦʙʦʙʱʝʥʘ ʘʥʘʣʠʪʠʯʥʘ ʦʮʝʥʢʘ ʦʪ 
ʤʥʝʥʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦ ʝʩʪʝʩʪʚʝʥʠ ʥʘʫʢʠ (ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʭʠʤʠʷ), 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ ʚ ʥʘʯʘʣʥʠʪʝ, ʦʩʥʦʚʥʠʪʝ ʠ ʩʨʝʜʥʠ ʫʯʠʣʠʱʘ ʚ 
ʩʪʨʘʥʘʪʘ, ʦʪʥʦʩʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪ ʧʦ ʜʦʛʦʚʦʨ ʩ ʌʅʀ ɼʅ-05/10 ʙʝ 
ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʥʦ ʧʨʦʫʯʚʘʥʝ ʟʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʪʝʣʠ ʧʦ 
ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ ʠ ʚʲʚ ʚʩʠʯʢʠ ʩʪʝʧʝʥʠ ʥʘ ʫʯʠʣʠʱʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 
ʢʲʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ. ʇʦʣʫʯʝʥʠ ʩʘ ʦʪʛʦʚʦʨʠ ʦʪ 
304 ʨʝʩʧʦʥʜʝʥʪʘ. ʈʝʟʫʣʪʘʪʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʫʯʠʪʝʣʠʪʝ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ [6]. ʇʦʜʦʙʥʦ ʠʟʩʣʝʜʚʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʧʨʦʝʢʪʘ ʝ ʧʨʦʚʝʜʝʥʦ ʠ ʩʨʝʜ ʣʦʛʦʧʝʜʠ, ʨʘʙʦʪʝʱʠ ʩ ʜʝʮʘ ʩʲʩ ʉʆʇ.[2] 

2. ʅʞʫʧʝʧʤʧʜʡʸ ʦʙ ʡʠʪʤʞʝʛʙʦʞʫʧ 

2.1. ʇʨʡʪʙʦʡʞ ʦʙ ʯʞʤʞʛʙʫʙ ʜʩʬʨʙ 

ɺ ʮʝʣʝʚʘʪʘ ʛʨʫʧʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʣʠʮʘ ʧʦʧʘʜʘʪ 114 ʫʯʠʪʝʣʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, 
ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ, ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʆʪ ʪʷʭ 29 ʧʨʝʧʦʜʘʚʘʪ ʚ 
ʥʘʯʘʣʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʪʝʧʝʥ, ʢʘʪʦ ʜʚʘʤʘ ʧʨʦʚʝʞʜʘʪ ʟʘʥʷʪʠʷ ʠ ʚ ʩʣʝʜʚʘʱʘʪʘ 
ʧʨʦʛʠʤʥʘʟʠʘʣʥʘ ʩʪʝʧʝʥ. ɺ ʥʝʷ ʦʙʱʦ ʧʨʝʧʦʜʘʚʘʪ 69 ʫʯʠʪʝʣʠ, ʢʘʪʦ 20 ʦʪ ʪʷʭ 
ʧʨʝʧʦʜʘʚʘʪ ʠ ʚ ʛʠʤʥʘʟʠʘʣʥʘʪʘ ʩʪʝʧʝʥ. ʇʨʝʧʦʜʘʚʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ ʩʘʤʦ ʚ 
ʧʦʩʣʝʜʥʘʪʘ ʩʪʝʧʝʥ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʲʱʝʩʪʚʷʚʘʪ 18 ʫʯʠʪʝʣʠ ʩʨʝʜ 
ʘʥʢʝʪʠʨʘʥʠʪʝ, ʠʣʠ ʦʙʱʦ 22 ʫʯʠʪʝʣʠ ʧʨʝʧʦʜʘʚʘʪ ʚ ʜʚʝʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʪʝʧʝʥʠ. 

ʆʪ ʚʩʠʯʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ 12% ʩʘ ʤʲʞʝ ʠ 88% ʩʘ ʞʝʥʠ. ʇʨʝʦʙʣʘʜʘʚʘʱʘʪʘ 
ʯʘʩʪ (46%) ʩʘ ʥʘ ʚʲʟʨʘʩʪ 41 ï 50 ʛʦʜʠʥʠ. ʆʪ ʦʩʪʘʥʘʣʠʪʝ 30% ʩʘ ʥʘ ʚʲʟʨʘʩʪ ʥʘʜ 
51 ʛ., ʘ ʚ ʧʦ-ʥʠʩʢʠʪʝ ʚʲʟʨʘʩʪʠ ʜʦ 30 ʛ. ʩʘ 7% ʠ 15% ʦʪ 31 ʜʦ 40 ʛʦʜʠʥʠ. ɺ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʚʲʟʨʘʩʪʦʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʦ ʪʝʭʥʠʷ ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʪʨʫʜʦʚ ʩʪʘʞ. ʋʯʠʪʝʣʩʢʠʷʪ ʩʪʘʞ ʥʘ 
26% ʦʪ ʪʷʭ ʝ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʜʦ 10 ʛʦʜʠʥʠ. ʉʲʩ ʩʪʘʞ ʦʪ 11 ʜʦ 20 ʛ. ʩʘ 39% ʦʪ 
ʫʯʠʪʝʣʠʪʝ, ʘ ʦʩʪʘʥʘʣʠʪʝ 35% ʠʤʘʪ ʩʪʘʞ ʧʦʚʝʯʝ ʦʪ 21 ʛʦʜʠʥʠ.  

2.2. ʁʦʪʫʩʬʥʞʦʫʙʩʡʬʥ ʦʙ ʡʠʪʤʞʝʛʙʦʞʫʧ 

ʄʥʝʥʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʦʪʥʦʩʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʙʷʭʘ ʩʲʙʨʘʥʠ ʩʲʩ ʩʧʝʮʠʘʣʥʦ 
ʨʘʟʨʘʙʦʪʝʥʘ ʘʥʢʝʪʥʘ ʢʘʨʪʘ. ɺ ʥʝʷ ʩʘ ʚʢʣʶʯʝʥʠ ʙʣʦʢʦʚʝ ʦʪ ʚʲʧʨʦʩʠ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ, ʚʠʜʦʚʝʪʝ ʠʛʨʠ ʠ ʮʝʣʠʪʝ ʟʘ ʢʦʠʪʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ, ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ, 
ʧʨʦʙʣʝʤʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʝʣʝʤʝʥʪʠ ʚ ʦʙʫʯʝʥʠʝʪʦ, ʪʷʭʥʦʪʦ 
ʚʲʟʧʨʠʝʤʘʥʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʪʝʭʥʠʪʝ ʨʦʜʠʪʝʣʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
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ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʫʯʝʥʠʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʠʷ ʩʲʩʪʘʚ ʚʲʚ ʚʨʲʟʢʘ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ 
ʥʘ ʠʛʨʠʪʝ, ʘ ʩʲʱʦ ʠ ʚʲʧʨʦʩʠ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʜʝʤʦʛʨʘʬʩʢʠʷ ʠ ʧʨʦʬʝʩʠʦʥʘʣʝʥ 
ʩʪʘʪʫʩ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. 

ʀʟʩʣʝʜʚʘʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʦʩʥʦʚʥʦ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʜʠʭʦʪʦʤʥʘ ʠʣʠ 5-
ʩʪʝʧʝʥʥʘ ʙʘʣʦʚʘ ʩʢʘʣʘ. ʈʝʛʠʩʪʨʠʨʘʥʠʪʝ ʙʘʣʦʚʠ ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ 
ʠʟʯʠʩʣʷʚʘʪ ʦʙʦʙʱʝʥʠ ʢʦʣʠʯʝʩʪʚʝʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʦʪʜʝʣʥʠʪʝ 
ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ ʥʘ ʘʥʘʣʠʟʘ ʩʘ 
ʠʟʧʦʣʟʚʘʥʠ ʩʪʨʫʢʪʫʨʥʠ ʦʪʥʦʩʠʪʝʣʥʠ ʜʷʣʦʚʝ, ʥʦ ʪʲʡ ʢʘʪʦ ʠʟʩʣʝʜʚʘʥʘʪʘ 
ʩʲʚʢʫʧʥʦʩʪ ʝ ʤʘʣʢʘ ʧʦ ʨʘʟʤʝʨ ʠ ʥʷʤʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʥ ʭʘʨʘʢʪʝʨ ʧʦ-ʜʦʙʨʘ 
ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʚ ʦʧʠʩʘʪʝʣʥʠʷ ʘʥʘʣʠʟ ʠʤʘʪ ʠʥʪʝʥʟʠʚʥʠ (ʚʝʨʦʷʪʥʦʩʪʥʠ) 
ʚʝʣʠʯʠʥʠ. [1] ʇʨʠʣʦʞʝʥʠ ʩʘ ʩʲʱʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʝʩʪʦʚʝ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ 
ʟʘʜʘʜʝʥʠ ʭʠʧʦʪʝʟʠ. 

3. ɹʦʙʤʡʠ ʦʙ ʩʞʠʬʤʫʙʫʡʫʞ 

3.1. ʈʩʧʭʡʤ ʦʙ ʬʰʡʫʞʤʡʫʞ, ʣʧʡʫʧ ʡʠʨʧʤʠʛʙʫ ʣʧʥʨʷʫʳʩʦʡ ʡʜʩʡ ʛ 
ʧʚʬʰʞʦʡʞʫʧ 

ʆʪ ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʫʯʠʪʝʣʠ, ʢʦʠʪʦ ʧʨʦʚʝʞʜʘʪ ʦʙʫʯʝʥʠʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, 
ʬʠʟʠʢʘ, ʭʠʤʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ, 49% ʠʟʧʦʣʟʚʘʪ ʚ 
ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘʪʘ ʩʠ ʧʨʘʢʪʠʢʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ. ɺ ʪʘʙʣʠʮʘ 1 ʝ 
ʧʨʝʜʩʪʘʚʝʥ ʜʝʤʦʛʨʘʬʩʢʠʷ ʠ ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʩʪʘʪʫʩ ʥʘ ʫʯʠʪʝʣʠʪʝ, ʢʦʠʪʦ 
ʠʟʧʦʣʟʚʘʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʦʙʫʯʝʥʠʝʪʦ. 

ʊʘʙʣʠʮʘ 1. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʧʦ ʜʝʤʦʛʨʘʬʩʢʠ ʠ 
ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʩʪʘʪʫʩ ʥʘ ʫʯʠʪʝʣʠʪʝ 

ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʆʂʀ ʉʪʨʫʢʪʫʨʘ-% ʀʥʪʝʥʟʠʪʝʪ-%  

ɺʲʟʨʘʩʪ 

20 - 30 ʛ. 3,6 25,0 

31 - 40 ʛ. 14,3 47,1 

41 - 50 ʛ. 53,6 60,0 

51 - 60 ʛ. 25,0 50,0 

61+ ʛ. 1,8 20,0 

ʅʝʦʪʛʦʚʦʨʠʣ 1,8 16,7 

ʋʯʠʪʝʣʩʢʠ ʩʪʘʞ 

1 - 5 ʛ.  16,1 50,0 

6 - 10 ʛ. 8,9 50,0 

11 -15 ʛ. 16,1 45,0 

16 - 20 ʛ. 21,4 54,5 

21+ ʛ. 32,1 47,4 

ʅʝʦʪʛʦʚʦʨʠʣ 5,4 50,0 



110 XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 

 

ʇʦʣʠʪʠʢʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʆʂʀ 

ʅʷʤʘ 16,1 22,5 

ʏʘʩʪʠʯʥʘ 39,3 55,0 

ʀʤʘ 42,9 75,0 

ʅʝʦʪʛʦʚʦʨʠʣ 1,8 50,0 

ʉ ʥʘʡ-ʛʦʣʷʤ ʦʙʭʚʘʪ (54%) ʩʨʝʜ ʫʯʠʪʝʣʠʪʝ, ʢʦʠʪʦ ʧʨʠʣʘʛʘʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʠʛʨʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʘ ʪʝʟʠ ʥʘ ʚʲʟʨʘʩʪ 41 ï 50 ʛʦʜʠʥʠ. ʉʨʝʜ ʪʘʟʠ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ 
60% ʦʪ ʫʯʠʪʝʣʠʪʝ ʠʟʧʦʣʟʚʘʪ ʠʛʨʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʉʣʝʜʚʘʱʘ ʧʦ 
ʦʙʭʚʘʪ ʝ ʛʨʫʧʘʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ ʥʘ ʚʲʟʨʘʩʪ ʥʘʜ 51 ʛʦʜʠʥʠ. ʊʝ ʩʲʩʪʘʚʣʷʚʘʪ 27% ʦʪ 
ʚʩʠʯʢʠ ʫʯʠʪʝʣʠ, ʠʟʧʦʣʟʚʘʱʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ. ʉʨʝʜ ʪʷʭ 50% ʩʘ ʪʝʟʠ, ʢʦʠʪʦ 
ʠʟʧʦʣʟʚʘʪ ʠʛʨʠʪʝ. ʇʨʠʙʣʠʟʠʪʝʣʥʦ ʙʣʠʟʲʢ ʧʦ ʩʪʦʡʥʦʩʪ ʝ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʛʨʠʪʝ ʩʨʝʜ ʫʯʠʪʝʣʠʪʝ ʥʘ ʚʲʟʨʘʩʪ 31 ï 40 ʛ., ʥʦ ʪʝʭʥʠʷʪ ʦʙʭʚʘʪ 
ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʲʢ ʚ ʥʘʙʣʶʜʘʚʘʥʘʪʘ ʩʲʚʢʫʧʥʦʩʪ ï 14%.  

ʆʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʫʯʠʪʝʣʠ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʠʛʨʠʪʝ, 32% ʩʘ ʩʲʩ ʩʪʘʞ ʥʘʜ 21 
ʛ., ʥʦ ʜʝʣʲʪ ʩʨʝʜ ʪʷʭ, ʥʘ ʪʝʟʠ ʢʦʠʪʦ ʚʢʣʶʯʚʘʪ ʠʛʨʠʪʝ ʚ ʩʚʦʷʪʘ ʧʨʘʢʪʠʢʘ ʝ 47%. 
ʅʘʡ-ʯʝʩʪʦ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʠʛʨʠʪʝ ʩʘ ʫʯʠʪʝʣʠʪʝ ʩ ʫʯʠʪʝʣʩʢʠ ʩʪʘʞ 16 - 20 ʛ. ï 
54,5%. ʊʝ ʩʲʩʪʘʚʣʷʚʘʪ 21% ʦʪ ʫʯʠʪʝʣʠʪʝ. ʉ ʯʝʩʪʦʪʘ ʥʘ ʧʨʠʣʦʞʠʤʦʩʪ 50% ʩʘ 
ʫʯʠʪʝʣʠʪʝ ʩʲʩ ʫʯʠʪʝʣʩʢʠ ʩʪʘʞ ʜʦ 10 ʛʦʜʠʥʠ. 

3.2. ʁʠʨʧʤʠʛʙʦʞ ʦʙ ʧʚʩʙʠʧʛʙʫʞʤʦʡ ʣʧʥʨʷʫʳʩʦʡ ʡʜʩʡ 

ʋʯʠʪʝʣʠʪʝ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʤʥʦʛʦ ʧʦ-ʯʝʩʪʦ ʦʪ 
ʦʩʪʘʥʘʣʠʪʝ ʫʯʠʪʝʣʠ ʟʘʷʚʷʚʘʪ, ʯʝ ʮʝʥʠʪʝ ʥʘ ʠʛʨʠʪʝ ʠ ʣʠʧʩʘʪʘ ʥʘ ʤʝʪʦʜʠʯʝʩʢʘ 
ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʩʘ ʦʛʨʘʥʠʯʝʥʠʝ ʟʘ ʪʷʭʥʦʪʦ ʧʨʠʣʘʛʘʥʝ. 
ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʟʘʚʠʩʠ ʩʲʱʦ ʦʪ 
ʥʘʣʠʯʥʘʪʘ ʢʦʤʧʶʪʲʨʥʘ ʙʘʟʘ ʚ ʫʯʠʣʠʱʘʪʘ ï ʢʦʤʧʶʪʲʨʥʘ ʪʝʭʥʠʢʘ ʠ ʧʨʦʛʨʘʤʥʠ 
ʧʨʦʜʫʢʪʠ, ʥʦ ʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʥʘʛʣʘʩʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʠʷ ʩʲʩʪʘʚ.  

ɿʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 
ʫʯʝʥʠʮʠʪʝ, ʫʯʠʪʝʣʠʪʝ ʥʘʡ-ʯʝʩʪʦ ʥʘʫʯʘʚʘʪ ʦʪ ʜʨʫʛʠ ʫʯʠʪʝʣʠ (ʢʦʣʝʛʠ) ʠ ʚ ʧʦ-ʤʘʣʢʘ 
ʩʪʝʧʝʥ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʩʘʡʪʦʚʝ. ʆʙʫʯʝʥʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʨʘʙʦʪʦʜʘʪʝʣʠʪʝ, 
ʦʨʛʘʥʠʟʠʨʘʥʠ ʩʠʤʧʦʟʠʫʤʠ ʠ ʢʦʥʬʝʨʝʥʮʠʠ ʩʘ ʠʟʪʦʯʥʠʮʠ, ʢʦʠʪʦ ʚ ʤʥʦʛʦ ʤʘʣʢʘ 
ʩʪʝʧʝʥ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʫʯʠʪʝʣʠʪʝ. ʇʨʝʜʧʦʣʘʛʘʝʤʘ ʧʨʠʯʠʥʘ ʝ, ʯʝ ʪʝ ʥʝ ʩʝ 
ʦʨʛʘʥʠʟʠʨʘʪ ʠʣʠ ʘʢʦ ʠʤʘ ʪʘʢʠʚʘ ʦʙʭʚʘʱʘʪ ʤʥʦʛʦ ʤʘʣʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ.  

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʜʦʩʪʲʧʥʦʩʪʪʘ ʠ ʠʟʪʦʯʥʠʢʘ ʥʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʘ ʪʝʟʠ, ʟʘ ʢʦʠʪʦ ʠʤʘ ʩʚʦʙʦʜʝʥ 
ʜʦʩʪʲʧ ʚ ʠʥʪʝʨʥʝʪ (48%), ʩʣʝʜʚʘʥʠ ʦʪ ʜʝʣʘ (37%) ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʢʦʠʪʦ ʩʝ 
ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ ʠʣʠ ʜʨʫʛʠ 
ʠʥʩʪʠʪʫʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʣʘʪʝʥʠʪʝ ʠʛʨʠ ʩ ʘʙʦʥʘʤʝʥʪʝʥ ʜʦʩʪʲʧ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʩʘʤʦ ʦʪ 8% ʦʪ ʫʯʠʪʝʣʠʪʝ, ʘ ʜʝʣʲʪ ʥʘ ʠʛʨʠ ʠ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ 
ʩʧʝʮʠʘʣʠʟʠʨʘʥʦ ʧʣʘʪʝʥʦ ʦʙʫʯʝʥʠ ʠ ʩʝ ʟʘʢʫʧʫʚʘʪ ʝ ʧʦʜ 5%.  



XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 111 

 

ʇʨʠ ʨʘʙʦʪʘ ʩ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʫʩʪʨʦʡʩʪʚʘʪʘ, ʢʦʠʪʦ ʥʘʡ-
ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʪ ʫʯʠʪʝʣʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ ʩʘ ʥʘʩʪʦʣʥʠʪʝ ʢʦʤʧʶʪʨʠ ï 33%. 
ʃʘʧʪʦʧʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʙʣʠʟʦ 27% ʦʪ ʫʯʠʪʝʣʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ, ʘ 
ʠʥʪʝʨʘʢʪʠʚʥʠʪʝ ʜʲʩʢʠ ï ʦʪ 27%. ʉʤʘʨʪʬʦʥʠʪʝ, ʪʘʙʣʝʪʠʪʝ ʠ ʪʝʣʝʚʠʟʦʨʠʪʝ ʠʤʘʪ 
ʧʦ-ʤʘʣʢʦ ʧʨʠʣʦʞʝʥʠʝ ʧʦ 5-6%. 

ɹʝʟʩʧʦʨʥʦ ʟʘ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʚʘʞʥʘ ʨʦʣʷ ʠʤʘ ʥʘʣʠʯʠʝʪʦ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʪʘʢʘʚʘ ʧʦʣʠʪʠʢʘ ʦʪ 
ʫʯʠʣʠʱʥʦʪʦ ʨʲʢʦʚʦʜʩʪʚʦ. ʆʙʱʦ 82% ʦʪ ʫʯʠʪʝʣʠʪʝ ʨʘʙʦʪʷʪ ʚ ʫʯʠʣʠʱʘ, ʚ ʢʦʠʪʦ 
ʠʤʘ ʮʷʣʦʩʪʥʘ ʠʣʠ ʯʘʩʪʠʯʥʦ ʧʨʠʝʪʘ ʧʦʣʠʪʠʢʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ 
ʚ ʦʙʫʯʝʥʠʝʪʦ. ʄʥʦʛʦ ʧʦ-ʯʝʩʪʦ (75%) ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʛʨʠʪʝ ʚ ʫʯʠʣʠʱʘʪʘ ʩ 
ʥʘʣʠʯʥʘ ʧʦʣʠʪʠʢʘ ʟʘ ʪʦʚʘ, ʜʦʢʘʪʦ ʚ ʪʝʟʠ, ʚ ʢʦʠʪʦ ʥʷʤʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʦʣʟʚʘʥʝʪʦ 
ʠʤ ʝ ʦʢʦʣʦ 22%.  

ʆʪʥʦʩʥʦ ʦʧʠʩʘʥʠʪʝ ʨʘʟʣʠʯʠʷ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʪʝʭʥʠʷ ʩʪʘʪʫʩ ʚ 
ʫʯʠʣʠʱʘʪʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʚʲʟʨʘʩʪʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ 
ʫʯʠʪʝʣʩʢʠʷ ʩʪʘʞ ʥʝ ʦʢʘʟʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʦʙʭʚʘʪʘ ʥʘ 
ʠʟʧʦʣʟʚʘʝʤʦʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʷʪ ʪʝʩʪ ɢ2 ʧʨʠʣʦʞʝʥ 
ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʣʠʪʠʢʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ 
ʚ ʫʯʠʣʠʱʝʪʦ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʚ ʪʝʟʠ ʦʪ ʪʷʭ, ʚ ʢʦʠʪʦ ʠʤʘ ʚʲʟʧʨʠʝʪʘ ʪʘʢʘʚʘ, 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʛʨʠʪʝ ʝ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ (ɢ2=20,5; 
t=13,8; df=2; p=0,001). ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʥʘʧʨʘʚʝʥʘʪʘ ʢʦʥʩʪʘʪʘʮʠʷ ʝ 
ʚʘʣʠʜʥʘ ʩʘʤʦ ʟʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʫʯʠʪʝʣʠ ʠ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʘ 
ʢʘʪʦ ʛʝʥʝʨʘʣʝʥ ʠʟʚʦʜ ʟʘ ʚʩʠʯʢʠ ʫʯʠʣʠʱʘ, ʪʲʡ ʢʘʪʦ ʠʟʚʘʜʢʘʪʘ ʥʷʤʘ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʥ ʭʘʨʘʢʪʝʨ ʟʘ ʮʷʣʘʪʘ ʪʷʭʥʘ ʩʲʚʢʫʧʥʦʩʪ. 

3.3. ɽʡʝʙʣʫʡʰʞʪʣʡ ʠʙʝʙʰʡ ʡ ʛʡʝʧʛʞ ʡʠʨʧʤʠʛʙʦʡ ʣʧʥʨʷʫʳʩʦʡ ʡʜʩʡ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʝ ʥʘʩʦʯʝʥʦ 
ʢʲʤ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ ʚ ʫʨʦʢʘ ʠʣʠ ʚ 
ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ. ɿʘ ʚʩʷʢʘ ʦʪ ʪʷʭ ʫʯʠʪʝʣʠʪʝ ʜʘʚʘʪ 
ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʧʨʠʣʦʞʠʤʦʩʪ ʠ ʧʦʣʝʟʥʦʩʪ ʚ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʮʝʣʠʪʝ. ɿʘ 
ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʦʙʦʙʱʝʥʠ ʦʮʝʥʢʠ ʦʪʥʦʩʥʦ ʮʝʣʠʪʝ ʩʘ ʠʟʯʠʩʣʝʥʠ ʩʨʝʜʥʠ ʦʮʝʥʢʠ 
ʦʪ ʧʦʩʦʯʝʥʠʪʝ ʙʘʣʦʚʠ ʦʮʝʥʢʠ ʟʘ ʩʪʝʧʝʥʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ 
ʩʲʦʙʨʘʟʥʦ ʧʦʩʪʘʚʝʥʠʪʝ ʜʠʜʘʢʪʠʯʝʩʢʠ ʮʝʣʠ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ 
ʢʦʣʠʯʝʩʪʚʝʥʠ ʩʨʘʚʥʝʥʠʷ ʟʘ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʠʛʨʠʪʝ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʚʩʷʢʘ 
ʜʠʜʘʢʪʠʯʝʩʢʘ ʟʘʜʘʯʘ. 

ʂʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ 
ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ʊʫʢ ʩʨʝʜʥʘʪʘ ʦʮʝʥʢʘ (Õ) ʝ ʥʘʡ-ʚʠʩʦʢʘ - ʙʣʠʟʦ 4. 
ʉʲʩ ʩʣʝʜʚʘʱʠ ʧʦ ʟʥʘʯʝʥʠʝ ʩʪʝʧʝʥʠ ʝ ʦʙʚʲʨʟʘʥʦʩʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʩ 
ʘʢʪʫʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʪʘʨʠ ʟʥʘʥʠʷ (Õ=3,6) ʠ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʥʦʚʦ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ Õ=3,5. ɺ ʥʘʡ-ʤʘʣʢʘ ʩʪʝʧʝʥ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʛʨʠʪʝ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ 
ʫʯʝʥʠʮʠʪʝ - Õ=2,4. ʊʘʙʣʠʮʘ 2. 
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ʊʘʙʣʠʮʘ 2. ɼʠʜʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ 

ɼʠʜʘʢʪʠʯʝʩʢʘ ʟʘʜʘʯʘ 
ʉʨʝʜʥʘ 
ʦʮʝʥʢʘ - µ 

ɿʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ 3,46 

ɿʘ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ 3,98 

ɿʘ ʘʢʪʫʘʣʠʟʘʮʠʷ ʥʘ ʩʪʘʨʠ ʟʥʘʥʠʷ 3,57 

ɿʘ ʧʦʜʛʦʪʦʚʢʘ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʦ ʧʦʥʷʪʠʝ 
ʠʣʠ ʧʨʦʮʝʜʫʨʘ 2,96 

ɿʘ ʬʨʦʥʪʘʣʥʘ ʧʨʦʚʝʨʢʘ 2,65 

ɿʘ ʦʮʝʥʷʚʘʥʝ 2,44 

ɿʘ ʩʘʤʦʦʮʝʥʷʚʘʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ 2,63 

ɿʘ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʝʥʠʮʠʪʝ 2,59 

ʉʨʝʜ ʚʠʜʦʚʝʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʩ ʥʘʡ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʩʘ 
ʪʝʟʠ, ʢʦʠʪʦ ʩʧʦʩʦʙʩʪʚʘʪ ʟʘ ʧʦ-ʚʠʩʦʢʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʚʥʠʤʘʥʠʝ ʥʘ 
ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʪʷʭ ʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʷʭʥʘʪʘ ʧʘʤʝʪ. ʆʪ ʫʯʠʪʝʣʠʪʝ ʪʝʟʠ ʠʛʨʠ ʩʝ 
ʦʮʝʥʷʚʘʪ ʩ ʦʪʥʦʩʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ ʦʮʝʥʢʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʩʪʘʥʘʣʠʪʝ - ʦʮʝʥʢʠ 
ʩʲʦʪʚʝʪʥʦ Õ=3,7 ʠ Õ=3,5. ʉ ʧʦ-ʥʠʩʢʠ ʦʮʝʥʢʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʩʘ ʧʲʟʝʣʠʪʝ, 
ʨʦʣʝʚʠʪʝ ʠʛʨʠ ʠ ʠʛʨʠʪʝ ʩʲʩ ʩʶʞʝʪʠ. ɺ ʨʘʙʦʪʘʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ ʤʥʦʛʦ ʤʘʣʢʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʠʛʨʠ, ʢʦʠʪʦ ʧʨʝʜʠʟʚʠʢʚʘʪ ʘʩʦʮʠʘʮʠʠ ʟʘ ʨʘʟʚʣʝʢʘʪʝʣʥʦʩʪ. ʊʦʚʘ ʩʘ 
ʩʧʦʨʪʥʠʪʝ ʠ ʧʨʠʢʣʶʯʝʥʩʢʠ ʠʛʨʠ ʠ ʠʛʨʠ-ʧʨʠʢʘʟʢʠ, ʢʦʠʪʦ ʠʤʘʪ ʤʥʦʛʦ ʥʠʩʢʠ ʦʮʝʥʢʠ 
(Õ<2), ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʘʢʪʠʯʝʩʢʠ ʪʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ 
ʧʨʦʮʝʩ. ʊʘʙʣʠʮʘ 3. 

ʊʘʙʣʠʮʘ 3. ʀʟʧʦʣʟʚʘʥʠ ʚʠʜʦʚʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ 

ɺʠʜʦʚʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʉʨʝʜʥʘ ʦʮʝʥʢʘ - µ 

ʀʛʨʠ ʩʲʩ ʩʶʞʝʪʠ 2,75 

ʀʛʨʠ ʩʲʩ ʩʦʮʠʘʣʥʠ ʝʣʝʤʝʥʪʠ 2,53 

ʉʠʤʫʣʘʮʠʠ ʥʘ ʩʧʦʨʪʥʠ ʠʛʨʠ 1,77 

ɿʘ ʧʘʤʝʪ 3,50 

ɿʘ ʚʥʠʤʘʥʠʝ 3,66 

ɿʘ ʤʦʪʦʨʠʢʘ 2,65 

ʈʦʣʝʚʠ ʠʛʨʠ 2,78 

ʇʲʟʝʣʠ 3,18 

ʇʨʠʢʣʶʯʝʥʩʢʠ ʠʛʨʠ 1,64 

ʀʛʨʠ - ʧʨʠʢʘʟʢʠ 1,88 
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3.4. ɾʭʞʣʫʡʛʦʧʪʫ ʨʩʡ ʡʠʨʧʤʠʛʙʦʞ ʦʙ ʣʧʥʨʷʫʳʩʦʡʫʞ ʡʜʩʡ 

ɿʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʚʘʞʥʦ 
ʟʥʘʯʝʥʠʝ ʠʤʘ ʦʮʝʥʢʠʪʝ, ʢʦʠʪʦ ʪʝ ʧʦʣʫʯʘʚʘʪ ʦʪʥʦʩʥʦ ʪʷʭʥʘʪʘ ʧʦʣʝʟʥʦʩʪ ʠ 
ʝʬʝʢʪʠʚʥʦʩʪ. ʆʩʦʙʝʥʦ ʚʘʞʥʦ ʚ ʩʣʫʯʘʷ ʩʘ ʤʥʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʠʛʨʠʪʝ, ʪʲʡ 
ʢʘʪʦ ʦʪ ʪʷʭ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘʚʠʩʠ ʪʷʭʥʘʪʘ ʤʦʪʠʚʘʮʠʷ ʟʘ ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʚ 
ʟʘʥʷʪʠʷʪʘ ʩ ʠʛʨʠ ʠ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʤʘʢʩʠʤʘʣʥʘ ʧʦʣʝʟʥʦʩʪ ʦʪ ʪʷʭ. ʉʧʦʨʝʜ 
ʫʯʠʪʝʣʠʪʝ ʫʯʝʥʠʮʠʪʝ ʜʘʚʘʪ ʤʥʦʛʦ ʚʠʩʦʢʘ ʧʦʣʦʞʠʪʝʣʥʘ ʦʮʝʥʢʘ (Õ=4,6) ʟʘ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. ʆʙʷʩʥʝʥʠʝ ʟʘ 
ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʪʲʨʩʠ ʚ ʨʘʟʣʠʯʥʠ ʧʦʩʦʢʠ, ʥʦ ʪʘʟʠ ʥʝʪʨʘʜʠʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ 
ʦʙʫʯʝʥʠʝ ʥʝ ʤʦʞʝ ʜʘ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘ ʠʥʪʝʨʝʩʘ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʪʷʭʥʦʪʦ 
ʚʩʝʢʠʜʥʝʚʠʝ ʩʲʱʦ ʝ ʦʙʭʚʘʥʘʪʦ ʦʪ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʝ ʚʲʟʧʨʠʝʤʘ 
ʢʘʪʦ ʝʩʪʝʩʪʚʝʥʘ ʩʨʝʜʘ ʟʘ ʪʷʭ. ʇʦ-ʥʠʩʢʠ ʩʘ ʦʮʝʥʢʠʪʝ ʥʘ ʨʦʜʠʪʝʣʠʪʝ, ʢʦʠʪʦ ʩʘ 
ʦʙʦʙʱʝʥʠ ʠ ʧʨʝʜʩʪʘʚʝʥʠ, ʩʧʦʨʝʜ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʫʯʠʪʝʣʠʪʝ, ʥʦ ʪʝ ʩʲʱʦ ʩʘ 
ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʠ - Õ=4,1. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʦʮʝʥʢʠʪʝ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʠ ʨʦʜʠʪʝʣʠʪʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʠʛʨʠʪʝ ʩʘ ʦʙʱʠ ʠ ʧʦ ʧʨʠʥʮʠʧ ʠ ʩʝ 
ʨʘʟʛʣʝʞʜʘʪ ʧʨʝʟ ʧʦʛʣʝʜʘ ʥʘ ʫʯʠʪʝʣʠʪʝ. 

ʇʦ-ʜʝʪʘʡʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʩʘ ʦʮʝʥʢʠʪʝ, ʢʦʠʪʦ ʜʘʚʘʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʠʟʧʦʣʟʚʘʱʠ 
ʠʛʨʠʪʝ ʚʲʚ ʩʚʦʷʪʘ ʨʘʙʦʪʘ, ʧʦ ʦʪʜʝʣʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʚʲʨʭʫ ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ 
ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʊʷʭʥʘʪʘ ʦʙʱʘ ʦʮʝʥʢʘ (Õ=3,73) ʟʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ 
ʠʛʨʠʪʝ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʝ ʤʘʣʢʦ ʧʦ-ʥʠʩʢʘ ʦʪ ʪʘʟʠ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ 
ʨʦʜʠʪʝʣʠʪʝ, ʥʦ ʩʲʱʦ ʝ ʠʥʜʠʢʘʮʠʷ ʟʘ ʜʦʙʨʘ ʝʬʝʢʪʠʚʥʦʩʪ. ʊʘʙʣʠʮʘ 4. 

ʊʘʙʣʠʮʘ 4. ʉʪʝʧʝʥʠ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ 
ʧʦ ʚʠʜʦʚʝ ʚʲʟʜʝʡʩʪʚʠʝ 

ɺʠʜʦʚʝ ʚʲʟʜʝʡʩʪʚʠʝ ʉʨʝʜʥʘ ʦʮʝʥʢʘ - µ 

ʇʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ 4,06 

ʇʨʠʜʦʙʠʚʘʥʝ ʥʘ ʫʤʝʥʠʷ 4,12 

ʈʘʟʚʠʪʠʝ ʥʘ ʪʚʦʨʯʝʩʪʚʦ 3,98 

ʈʘʟʚʠʪʠʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ 3,86 

ʈʘʟʚʠʪʠʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʦʧʠʪʠ ʠ ʛʨʝʰʢʠ 3,77 

ʇʨʦʚʝʨʢʘ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʠʜʝʠ ʥʘ ʜʝʮʘʪʘ 3,50 

ʈʘʟʚʠʪʠʝ ʥʘ ʤʦʪʠʚʘʮʠʷ ʟʘ ʫʯʝʥʝ 3,78 

ʈʘʟʙʠʨʘʥʝ, ʯʝ ʧʨʦʚʘʣʲʪ ʝ ʥʘʯʠʥ ʟʘ ʫʯʝʥʝ  3,38 

ʈʘʟʚʠʪʠʝ ʥʘ ʢʨʠʪʠʯʥʦ ʤʠʩʣʝʥʝ ʠ ʫʤʝʥʠʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʧʨʦʙʣʝʤʠ 3,52 

ʈʘʟʚʠʪʠʝ ʥʘ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʫʤʝʥʠʷ 3,33 
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ʆʪ ʩʚʦʷʪʘ ʧʨʘʢʪʠʢʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʠʪʝ ʦʪ ʪʷʭ ʚʠʜʦʚʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʫʯʠʪʝʣʠʪʝ ʩʯʠʪʘʪ, ʯʝ ʪʝ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʚʲʟʜʝʡʩʪʚʘʪ ʠʣʠ ʩʘ 
ʝʬʝʢʪʠʚʥʠ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ï ʦʮʝʥʢʘ 
Õ=4,1. ɹʣʠʟʢʘ ʜʦ ʪʘʟʠ ʩʪʝʧʝʥ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʝ ʦʮʝʥʢʘʪʘ (Õ=3,98), ʢʦʷʪʦ ʪʝ 
ʜʘʚʘʪ ʟʘ Ăʨʘʟʚʠʪʠʝ ʥʘ ʪʚʦʨʯʝʩʪʚʦñ ʠ Ăʨʘʟʚʠʪʠʝʪʦ ʥʘ ʫʤʝʥʠʷ ʟʘ ʚʟʠʤʘʥʝ ʥʘ 
ʨʝʰʝʥʠʷñ - Õ=3,9. ʉ ʥʘʡ-ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʫʯʠʪʝʣʠʪʝ ʦʧʨʝʜʝʣʷʪ 
ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʠʛʨʠʪʝ ʦʪʥʦʩʥʦ Ăʨʘʟʙʠʨʘʥʝʪʦ, ʯʝ ʧʨʦʚʘʣʲʪ ʝ ʥʘʯʠʥ ʟʘ ʫʯʝʥʝñ - 
Õ=3,4 ʠ Ăʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʫʥʠʢʘʪʠʚʥʠʪʝ ʫʤʝʥʠʷñ - µ=3,3.  

ʉʧʦʨʝʜ ʤʥʝʥʠʷʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʦʪ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʛʨʠʪʝ ʩʝ ʧʦʩʪʠʛʘ ʧʨʠ ʘʢʪʫʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʪʘʨʠ ʟʥʘʥʠʷ Õ=3,3 
ʠ ʟʘʪʚʲʨʜʷʚʘʥʝʪʦ ʥʘ ʫʩʚʦʝʥʠ ʚʝʯʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ Õ=3,1.  

ʋʩʪʘʥʦʚʷʚʘ ʩʝ ʨʘʟʣʠʢʘ ʚ ʦʮʝʥʢʠʪʝ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʛʨʠʪʝ ʩʨʝʜ 
ʫʯʠʪʝʣʠʪʝ ʩʧʦʨʝʜ ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ, ʢʦʡʪʦ ʪʝ ʧʨʝʧʦʜʘʚʘʪ. ʅʘʡ-ʛʦʣʷʤ ʝʬʝʢʪ ʠʤʘʪ 
ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʟʘ ʯʘʩʦʚʝʪʝ ʧʦ ʭʠʤʠʷ. ʊʫʢ ʦʮʝʥʢʘʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʣʠʪʝ ʝ 
Õ=4,6. ʇʦ-ʥʠʩʢʠ ʩʘ ʪʝʟʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ (Õ=4,3) ʠ 
ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ ʠ ʪʝʭʥʦʣʦʛʠʠ (Õ=4,4). ʅʘʡ-ʥʠʩʢʘ ʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʛʨʠʪʝ 
ʩʧʦʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ - Õ=4. ʇʦʩʦʯʝʥʦʪʦ ʨʘʟʣʠʯʠʝ ʚ ʦʮʝʥʢʠʪʝ 
ʟʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʧʦ ʫʯʝʙʥʠʪʝ ʧʨʝʜʤʝʪʠ ʤʦʞʝ ʜʘ ʩʝ ʦʪʜʘʜʝ ʥʘ ʦʙʩʪʦʷʪʝʣʩʪʚʦʪʦ, 
ʯʝ ʝʩʪʝʩʪʚʦʪʦ ʥʘ ʬʠʟʠʯʝʩʢʠʪʝ ʠ ʭʠʤʠʯʝʩʢʠʪʝ ʧʨʦʮʝʩʠ, ʘ ʪʘʢʘ ʩʲʱʦ ʞʠʪʝʡʩʢʠʪʝ 
ʩʠʪʫʘʮʠʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦʪʦ, ʩʲʟʜʘʚʘʪ ʧʦ ʜʦʙʨʠ ʚʲʟʤʦʞʥʦʩʪʠ 
ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ ʠ ʦʙʚʲʨʟʘʥʠ ʩ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʢʦʤʧʶʪʲʨʥʠ 
ʠʛʨʠ. 

4. ʀʙʣʤʷʰʞʦʡʞ 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʜʘʚʘʪ ʦʨʠʝʥʪʘʮʠʷ ʟʘ ʪʝʥʜʝʥʮʠʠʪʝ ʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʫʯʠʣʠʱʝ ʦʪ ʫʯʠʪʝʣʠʪʝ ʧʦ-
ʤʘʪʝʤʘʪʠʢʘ, ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ. ʆʙʦʩʦʙʷʚʘʪ ʩʝ 
ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʦʪ 
ʫʯʠʪʝʣʠʪʝ ï ʟʘ ʬʦʨʤʠʨʘʥʝ, ʘʢʪʫʘʣʠʟʘʮʠʷ ʠ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ 
ʥʘʚʠʮʠ. ʆʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ 
ʠʛʨʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʦʢʘʟʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʣʠʪʠʢʘ ʥʘ ʫʯʠʣʠʱʝʪʦ ʟʘ ʪʷʭʥʦʪʦ 
ʧʨʠʣʘʛʘʥʝ.  

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʘʚʘʪ ʥʘʩʦʢʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʢʦʠʪʦ ʜʘ ʨʝʰʘʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʩ ʧʦʜʢʨʝʧʘʪʘ ʥʘ ʧʨʦʝʢʪ Ăʇʝʜʘʛʦʛʠʯʝʩʢʠ ʠ 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠñ, ɼʦʛʦʚʦʨ ʩ ʌʅʀ 
ʢʲʤ ʄʆʅ ɼʅ-05/10, 2016 
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USING OF EDUCATIONAL COMPUTER GAMES  
BY TEACHERS IN STEM 

Vera Veleva, Daniela Tuparova, Petya Asenova 

Abstract: In the paper a study about usage of educational computer games (ECG) in Bulgarian 
secondary schools is performed. The focus of the study is the teachersó attitude and practices 
regarding the use of ECG. The results show that most often purpose of the ECG in classes is 
pedagogical activities as development, actualisation and acquiring of knowledge and skills. 
Also important factor for adoption of the ECG is school policy regarding their implementation. 

Key words: educational computer game, STEM education, teachersô attitude 
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ʈʝʟʶʤʝ: ɺ ʠʟʧʲʣʥʝʥʦʪʦ ʩ ʜʠʛʠʪʘʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʝʞʝʜʥʝʚʠʝ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʚʝʯʝ ʟʘʝʤʘʪ ʧʦʜʦʙʘʚʘʱʦ ʤʷʩʪʦ 
ʠ ʚ ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ. ʅʘʣʦʞʠʣʠ ʩʝ ʢʘʪʦ ʝʬʝʢʪʠʚʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝʪʦ, ʪʝ ʘʥʛʘʞʠʨʘʪ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʦʙʫʯʘʝʤʠʷ, ʤʦʪʠʚʠʨʘʪ ʛʦ ʜʘ ʫʯʠ, 
ʫʣʝʩʥʷʚʘʪ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ, ʦʩʠʛʫʨʷʚʘʪ ʜʦʩʪʲʧ ʜʦ ʦʛʨʦʤʥʦ ʢʦʣʠʯʝʩʪʚʦ 
ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ. ʅʘʡ-ʠʥʪʨʠʛʫʚʘʱʠ ʩʨʝʜ ʪʷʭ ʩʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ. ʏʨʝʟ ʘʥʢʝʪʘ ʩʝ 
ʦʧʠʪʘʭʤʝ ʜʘ ʫʩʪʘʥʦʚʠʤ, ʜʦʢʦʣʢʦ ʫʯʠʪʝʣʠʪʝ ʠʟʧʦʣʟʚʘʪ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʦʚʠ 
ʨʝʩʫʨʩʠ ʚ ʧʨʘʢʪʠʢʘʪʘ ʩʠ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʘʥʘʣʠʟʠʨʘʤʝ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ 
ʩʧʦʨʝʜ ʝʪʘʧʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠ ʨʘʟʣʠʯʥʠʪʝ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ. ʈʘʟʛʣʝʜʘʥʠ ʩʘ 
ʧʨʝʠʤʫʱʝʩʪʚʘʪʘ ʥʘ ʠʛʨʠʪʝ ʠ ʚʣʠʷʥʠʝʪʦ ʠʤ ʚʲʨʭʫ ʫʯʘʱʠʪʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʆʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, ʠʛʨʦʚʠʟʘʮʠʷ, ʘʥʢʝʪʥʦ ʧʨʦʫʯʚʘʥʝ 

1. ʇʚʬʰʞʦʡʞ ʰʩʞʠ ʧʚʩʙʠʧʛʙʫʞʤʦʡ ʡʜʩʡ 

ɺ ʩʲʚʨʝʤʝʥʥʠʷ ʜʠʛʠʪʘʣʝʥ ʩʚʷʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʥʘʤʠʨʘʪ ʧʨʠʣʦʞʝʥʠʝ 
ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ ʥʘʰʠʷ ʞʠʚʦʪ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʲʟʨʘʩʪʪʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʠʤ 
ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʦʙʫʯʝʥʠʝ ʦʩʠʛʫʨʷʚʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʤʫʣʪʠʩʝʥʟʦʨʥʦ 
ʚʲʟʧʨʠʝʤʘʥʝ, ʢʦʝʪʦ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʫʯʝʥʝ [1]. 
ʀʥʬʦʨʤʘʮʠʷʪʘ ʩʝ ʚʲʟʧʨʠʝʤʘ ʧʦ ʠʥʪʝʨʘʢʪʠʚʝʥ ʥʘʯʠʥ ʯʨʝʟ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʮʝʣʠ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʧʦ ʫʩʪʘʥʦʚʝʥʠ ʧʨʘʚʠʣʘ. 
ʊʷʭʥʦʪʦ ʧʦʩʪʠʛʘʥʝ ʦʩʠʛʫʨʷʚʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ, ʝʤʦʮʠʷ ʠ ʫʜʦʚʦʣʩʪʚʠʝ, ʢʦʝʪʦ ʦʪ 
ʩʚʦʷ ʩʪʨʘʥʘ ʧʦʨʘʞʜʘ ʤʦʪʠʚʘʮʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪ ʦʪ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʩʣʝʜʚʘʱʠ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. 

ɽʩʪʝʩʪʚʝʥʘʪʘ ʧʦʪʨʝʙʥʦʩʪ ʥʘ ʭʦʨʘʪʘ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʦʧʠʪ ʠ ʟʥʘʥʠʷ 
ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʯʨʝʟ ʠʛʨʘ ʦʱʝ ʦʪ ʨʘʞʜʘʥʝʪʦ ʠʤ. ʉʧʦʨʝʜ R. F. 
MacKay [2] ʥʠʝ ʠʤʘʤʝ ʤʘʣʢʘ ʧʨʝʜʩʪʘʚʘ ʢʘʢ ʫʯʠʤ, ʘ ʜʝʮʘʪʘ ʠʥʩʪʠʥʢʪʠʚʥʦ ʩʝ ʫʯʘʪ, 
ʜʦʢʘʪʦ ʠʛʨʘʷʪ. ɿʘ ʩʲʞʘʣʝʥʠʝ, ʜʦʩʝʛʘ ʠʛʨʠʪʝ ʤʥʦʛʦ ʩʣʘʙʦ ʩʝ ʟʘʩʪʲʧʚʘʭʘ ʚ 
ʫʯʠʣʠʱʥʘʪʘ ʧʨʘʢʪʠʢʘ. ɽʜʚʘ ʦʪʩʢʦʨʦ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ ʦʮʝʥʷʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ 
ʠʛʨʦʚʠʟʘʮʠʷʪʘ ʚ ʩʬʝʨʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ [3]. ʅʘʡ-ʜʦʙʨʠʷʪ ʥʘʯʠʥ ʜʘ ʥʘʢʘʨʘʰ 
ʥʷʢʦʛʦ ʜʘ ʫʯʠ ʩ ʫʜʦʚʦʣʩʪʚʠʝ, ʝ ʜʘ ʧʨʝʚʲʨʥʝʰ ʫʯʝʥʝʪʦ ʚ ʟʘʙʘʚʣʝʥʠʝ. ɿʘʪʦʚʘ ʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʦʙʫʯʘʚʘʪ ʠ ʟʘʙʘʚʣʷʚʘʪ, 
ʧʨʠʚʣʠʯʘʪ ʜʝʮʘʪʘ ʦʪ ʚʩʠʯʢʠ ʚʲʟʨʘʩʪʠ. ʀʛʨʠʪʝ ʤʦʛʘʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʜʘ 
ʟʘʜʲʨʞʘʪ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʫʯʘʱʠʪʝ, ʪʘʢʘ ʯʝ ʜʘ ʚʲʟʧʨʠʝʤʘʪ ʥʦʚʠ ʟʥʘʥʠʷ, ʬʘʢʪʠ ʠ 
ʣʦʛʠʯʝʩʢʠ ʚʨʲʟʢʠ ʙʝʟ ʩʢʫʢʘ ʠ ʫʤʦʨʘ. 
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ɺ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʨʘʟʛʣʝʞʜʘʤʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʘ ʘʥʢʝʪʘ, ʩ 
ʢʦʷʪʦ ʩʝ ʦʧʠʪʘʭʤʝ ʜʘ ʫʩʪʘʥʦʚʠʤ ʜʦʢʦʣʢʦ ʫʯʠʪʝʣʠʪʝ ʜʝʡʩʪʚʠʪʝʣʥʦ ʠʟʧʦʣʟʚʘʪ 
ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʦʚʠ ʨʝʩʫʨʩʠ ʚ ʪʷʭʥʘʪʘ ʧʝʜʘʛʦʛʠʯʝʩʢʘ ʧʨʘʢʪʠʢʘ. ʇʨʝʜʩʪʘʚʷ ʩʝ 
ʧʨʦʫʯʚʘʥʝ ʦʪʥʦʩʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚ ʫʯʠʣʠʱʘ ʦʪ ʮʷʣʘʪʘ 
ʩʪʨʘʥʘ. ʀʟʩʣʝʜʚʘ ʩʝ ʠ ʩʝ ʘʥʘʣʠʟʠʨʘ ʫʧʦʪʨʝʙʘʪʘ ʠʤ ʥʘ ʨʘʟʣʠʯʥʠ ʝʪʘʧʠ ʦʪ 
ʦʙʫʯʝʥʠʝʪʦ. ɿʘ ʧʦ-ʜʝʪʘʡʣʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʠ 
ʛʨʘʬʠʢʠ, ʦʪʨʘʟʷʚʘʱʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ. 

2. ʈʩʞʡʥʬʲʞʪʫʛʙ ʦʙ ʧʚʩʙʠʧʛʙʫʞʤʦʡʫʞ ʡʜʩʡ  

ʄʘʩʦʚʦʪʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʀʂʊ ʚ ʥʘʰʝʪʦ ʝʞʝʜʥʝʚʠʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʫʯʝʥʝ. ʆʙʫʯʝʥʠʝʪʦ, 
ʙʘʟʠʨʘʥʦ ʥʘ ʠʛʨʠ (ʆɹʀ), ʠʤʘ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪ ʧʝʜʘʛʦʛʠʯʝʩʢʘ ʛʣʝʜʥʘ 
ʪʦʯʢʘ, ʩʨʝʜ ʢʦʠʪʦ ʢʘʪʦ ʥʘʡ-ʩʲʱʝʩʪʚʝʥʦ ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 
ʩʪʨʘʪʝʛʠʯʝʩʢʦ ʤʠʩʣʝʥʝ. ʇʨʠ ʦʙʫʯʠʪʝʣʥʠʪʝ ʠʛʨʠ ʩ ʥʠʚʘ ʥʘ ʪʨʫʜʥʦʩʪ ʥʘ ʚʩʷʢʦ ʝʜʥʦ 
ʥʠʚʦ ʧʦʪʨʝʙʠʪʝʣʷʪ ʥʘʪʨʫʧʚʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʢʦʠʪʦ ʝ ʩʪʠʤʫʣʠʨʘʥ ʜʘ ʠʟʧʦʣʟʚʘ 
ʧʦ ʩʲʦʪʚʝʪʝʥ ʥʘʯʠʥ, ʟʘ ʜʘ ʧʨʝʦʜʦʣʝʝ ʟʘʣʦʞʝʥʠʪʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʜʘ ʧʦʩʪʠʛʥʝ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠʪʝ ʮʝʣʠ ʠ ʜʘ ʧʨʝʤʠʥʝ ʥʘ ʩʣʝʜʚʘʱʦʪʦ ʥʠʚʦ. ʊʦʚʘ 
ʨʘʟʚʠʚʘ ʯʫʚʩʪʚʦ ʥʘ ʫʚʝʨʝʥʦʩʪ ʚ ʩʦʙʩʪʚʝʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʜʨʫʛʦ ʚʘʞʥʦ ʫʤʝʥʠʝ 
ʧʦ ʦʪʥʦʰʝʥʠʝ ʠʥʪʝʣʝʢʪʫʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʣʠʯʥʦʩʪʪʘ, ʘ ʠʤʝʥʥʦ ʚʟʠʤʘʥʝ ʥʘ 
ʙʲʨʟʦ ʠ ʧʨʘʚʠʣʥʦ ʨʝʰʝʥʠʝ ʚ ʢʨʠʪʠʯʥʘ ʩʠʪʫʘʮʠʷ. ʀʛʨʠʪʝ ʨʘʟʚʠʚʘʪ ʤʠʩʣʦʚʥʠʷ 
ʧʨʦʮʝʩ ʫ ʜʝʮʘʪʘ, ʢʘʨʘʪ ʛʠ ʜʘ ʧʨʝʮʝʥʷʚʘʪ ʩʠʪʫʘʮʠʠ ʥʷʢʦʣʢʦ ʩʪʲʧʢʠ ʥʘʧʨʝʜ, ʢʘʢʪʦ 
ʠ ʜʘ ʧʨʝʜʚʠʞʜʘʪ ʭʦʜʦʚʝʪʝ ʥʘ ʜʨʫʛʠʪʝ ʠʛʨʘʯʠ. ʀʟʠʩʢʚʘʥʝʪʦ ʜʘ ʩʝ ʧʨʘʚʷʪ 
ʫʤʦʟʘʢʣʶʯʝʥʠʷ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʧʦʣʫʯʝʥʠ ʚʝʯʝ ʧʦʟʥʘʥʠʷ ʨʘʟʚʠʚʘ ʯʫʚʩʪʚʦʪʦ ʥʘ 
ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʦʪ ʩʦʙʩʪʚʝʥʠʪʝ ʧʨʝʮʝʥʢʠ ʠ ʧʦʤʘʛʘ ʟʘ ʧʩʠʭʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ. 
ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʥʘ ʟʘʦʙʠʢʘʣʷʱʠʷ ʥʠ ʩʚʷʪ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʤʦʜʝʣʠ, ʦʪʨʘʟʷʚʘʱʠ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪʪʘ, ʦʙʦʛʘʪʷʚʘ ʧʨʝʜʩʪʘʚʠʪʝ ʟʘ ʨʝʘʣʥʦʩʪʪʘ ʠ 
ʨʘʟʚʠʚʘ ʥʘʙʣʶʜʘʪʝʣʥʦʩʪʪʘ. ʉʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʭʠʧʦʪʝʪʠʯʥʠ ʢʘʟʫʩʠ 
ʨʘʟʚʠʚʘ ʢʨʝʘʪʠʚʥʦʪʦ ʤʠʩʣʝʥʝ ʠ ʧʦʤʘʛʘ ʟʘ ʩʧʨʘʚʷʥʝʪʦ ʩ ʨʝʘʣʥʠ ʪʘʢʠʚʘ ʚ 
ʠʩʪʠʥʩʢʠʷ ʞʠʚʦʪ [4]. ɺʠʨʪʫʘʣʥʘʪʘ ʩʨʝʜʘ ʧʦʟʚʦʣʷʚʘ ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʜʘʜʝʥ 
ʧʨʦʙʣʝʤ ʜʘ ʙʲʜʘʪ ʠʟʧʨʦʙʚʘʥʠ ʨʘʟʣʠʯʥʠ ʚʘʨʠʘʥʪʠ, ʢʘʢʪʦ ʠ ʜʘ ʙʲʜʘʪ ʧʨʠʦʙʱʝʥʠ 
ʦʱʝ ʫʯʘʩʪʥʠʮʠ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝʪʦ ʤʫ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʨʘʟʚʠʚʘʪ ʩʦʮʠʘʣʥʠ 
ʫʤʝʥʠʷ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʙʱʫʚʘʥʝ, ʦʙʩʲʞʜʘʥʝ ʠ ʢʦʦʨʜʠʥʠʨʘʥʝ ʩ ʜʨʫʛʠ 
ʫʯʘʩʪʥʠʮʠ, ʢʘʢʪʦ ʠ ʨʘʙʦʪʘʪʘ ʚ ʝʢʠʧ. ʈʘʟʚʠʚʘʥʝʪʦ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʟʘʜʲʨʞʘʥʝ ʥʘ ʚʥʠʤʘʥʠʝ ʩʘ ʜʨʫʛʠ ʢʘʯʝʩʪʚʘ, 
ʚʲʨʭʫ ʢʦʠʪʦ ʦʙʫʯʠʪʝʣʥʠʪʝ ʠʛʨʠ ʦʢʘʟʚʘʪ ʧʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝ. ʊʝ ʧʦʤʘʛʘʪ ʟʘ 
ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʫʤʝʥʠʝʪʦ ʟʘ ʟʘʧʘʤʝʪʷʚʘʥʝ ʥʘ ʧʦʚʝʯʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘ 
ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢʪʦ ʠ ʟʘ ʙʲʨʟʦʪʦ ʩʲʩʨʝʜʦʪʦʯʘʚʘʥʝ ʥʘʜ ʜʘʜʝʥ ʧʨʦʙʣʝʤ, 
ʦʙʤʠʩʣʷʥʝ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʚʘʨʠʘʥʪʠ ʟʘ ʩʧʨʘʚʷʥʝ ʩʲʩ ʩʠʪʫʘʮʠʷʪʘ ʠ ʚʟʝʤʘʥʝ ʥʘ 
ʧʨʘʚʠʣʥʦʪʦ ʨʝʰʝʥʠʝ [5]. ʉʧʦʨʝʜ ʧʩʠʭʦʣʦʟʠʪʝ ʦʙʫʯʠʪʝʣʥʠʪʝ ʠʛʨʠ ʦʢʘʟʚʘʪ 
ʧʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʠ ʚʲʨʭʫ ʜʝʮʘ ʩʲʩ ʩʠʣʥʦ ʠʟʨʘʟʝʥʘ ʠʤʧʫʣʩʠʚʥʦʩʪ, 
ʭʠʧʝʨʘʢʪʠʚʥʦʩʪ ʠ ʥʝʩʧʦʩʦʙʥʦʩʪ ʟʘ ʩʘʤʦʢʦʥʪʨʦʣ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ. ʊʝ ʧʦʤʘʛʘʪ ʟʘ 
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ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʦʪ ʥʘʪʨʫʧʘʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ, ʢʘʢʪʦ ʠ ʟʘ ʙʘʣʘʥʩʠʨʘʥʝ ʥʘ 
ʧʨʦʮʝʩʠʪʝ ʥʘ ʫʯʝʥʝ ʠ ʟʘʙʘʚʣʝʥʠʝ. ʅʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ 
ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʫ ʜʝʮʘʪʘ ʢʘʪʦ ʟʘʜʲʣʞʠʪʝʣʥʦ 
ʫʤʝʥʠʝ ʚʲʚ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʥʠ ʝʞʝʜʥʝʚʠʝ. 

3. ʇʚʩʙʠʧʛʙʫʞʤʦʡʫʞ ʡʜʩʡ ʛ ʚʳʤʜʙʩʪʣʡʫʞ ʬʰʡʤʡʲʙ 

ʅʘʚʣʠʟʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚ ʫʯʠʣʠʱʥʘʪʘ ʧʨʘʢʪʠʢʘ 
ʝ ʧʦʚʣʠʷʥʦ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʀʂʊ. ʇʨʦʚʝʜʝʥʦ ʝ ʦʥʣʘʡʥ ʧʨʦʫʯʚʘʥʝ (ʜʦʩʪʲʧʥʦ ʥʘ 
http://css.iict.bas.bg) ʩʨʝʜ ʫʯʠʪʝʣʠ ʦʪʥʦʩʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʂʊ ʨʝʩʫʨʩʠ ʚ 
ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʘʜʨʝʩʠʨʘʥʦ ʮʝʣʝʚʦ ʧʨʝʜʠʤʥʦ ʢʲʤ 
ʫʯʘʩʪʥʠʮʠ ʚʲʚ ʬʦʨʫʤʠ ʟʘ ʫʯʠʪʝʣʠ ʥʦʚʘʪʦʨʠ, ʢʦʠʪʦ ʧʨʠʣʘʛʘʪ ʨʘʟʣʠʯʥʠ 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʧʨʘʢʪʠʢʘʪʘ ʩʠ, ʢʘʪʦ ʧʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥʘʪʘ 
ʘʥʢʝʪʠʨʘʥʠ ʩʘ ʥʘʯʘʣʥʠ ʫʯʠʪʝʣʠ. ʈʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚʝʯʝ ʚ [6, 7], ʘ ʪʫʢ ʩʝ 
ʨʘʟʛʣʝʞʜʘ ʧʦ-ʢʦʥʢʨʝʪʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ ʧʨʠ 
ʦʙʫʯʠʪʝʣʥʠ ʜʝʡʥʦʩʪʠ.  

ʅʘʡ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʫʯʠʪʝʣʠʪʝ, ʦʢʦʣʦ 80%, ʧʨʠʣʘʛʘʪ ʛʦʪʦʚʠ ʜʠʛʠʪʘʣʥʠ 
ʦʙʫʯʠʪʝʣʥʠ ʠʛʨʠ, 48% ï ʘʜʘʧʪʠʨʘʥʠ, ʘ 38% ï ʩʲʟʜʘʜʝʥʠ ʦʪ ʩʘʤʠʪʝ ʪʷʭ 
(ʫʯʘʩʪʥʠʮʠʪʝ ʩʘ ʜʘʚʘʣʠ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʦʪʛʦʚʦʨ). Ăʀʟʧʦʣʟʚʘʤ ʚʩʠʯʢʠ ʠʟʙʨʦʝʥʠ, 
ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʮʝʣʪʘ, ʢʦʷʪʦ ʩʲʤ ʩʠ ʧʦʩʪʘʚʠʣʘñ, ʟʘʷʚʷʚʘ ʘʥʢʝʪʠʨʘʥʘ. 
ɿʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʫʯʘʩʪʚʘʣʠʪʝ ʚ ʧʨʦʫʯʚʘʥʝʪʦ ʩʲʦʙʱʘʚʘʪ, ʯʝ ʩʝ ʟʘʪʨʫʜʥʷʚʘʪ 
ʜʘ ʩʲʟʜʘʚʘʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʦʨʘʜʠ ʣʠʧʩʘ ʥʘ ʚʨʝʤʝ ʠ 
ʫʤʝʥʠʷ. ɺʲʧʨʝʢʠ, ʯʝ ʧʦʚʝʯʝʪʦ ʘʥʢʝʪʠʨʘʥʠ ʠʤʘʪ ʪʝʭʥʠʯʝʩʢʘ ʛʨʘʤʦʪʥʦʩʪ ʥʘʜ 
ʩʨʝʜʥʦʪʦ ʥʠʚʦ, ʩʘʤʦ ʤʘʣʢʦ ʥʘʜ ʝʜʥʘ ʪʨʝʪʘ ʦʪ ʪʷʭ ʜʝʢʣʘʨʠʨʘʪ, ʯʝ ʠʤʘʪ 
ʜʦʩʪʘʪʲʯʥʦ ʫʤʝʥʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʩʪʠ ʢʦʤʧʶʪʲʨʥʠ ʠʛʨʠ, ʜʦʢʘʪʦ ʧʦʯʪʠ 
ʧʦʣʦʚʠʥʘʪʘ ʫʩʧʷʚʘʪ ʜʘ ʘʜʘʧʪʠʨʘʪ ʛʦʪʦʚʠ ʠʛʨʠ, ʢʦʠʪʦ ʧʨʝʜʣʘʛʘʪ ʪʘʢʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ. ʇʦʢʘʟʘʪʝʣʝʥ ʝ ʢʦʤʝʥʪʘʨʲʪ: Ăʊʨʫʜʥʦʩʪ ʠʟʧʠʪʚʘʤ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ 
ʥʘ ʦʙʫʯʠʪʝʣʥʠ ʠʛʨʠ, ʣʠʧʩʚʘ ʤʠ ʚʨʝʤʝ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʪʘʢʠʚʘ ʨʝʩʫʨʩʠ ʚʩʝʢʠ 
ʧʲʪ, ʢʦʛʘʪʦ ʝ ʫʜʦʙʥʦ ʠ ʚʲʟʤʦʞʥʦ.ñ ʉʘʤʦ 5.5% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʚʲʦʙʱʝ ʥʝ 
ʠʟʧʦʣʟʚʘʪ ʠʛʨʠ ʧʦ ʨʘʟʣʠʯʥʠ ʧʨʠʯʠʥʠ, ʢʘʪʦ ʣʠʧʩʘʪʘ ʥʘ ʪʝʭʥʠʯʝʩʢʘ ʠ ʧʨʦʜʫʢʪʦʚʘ 
ʦʙʝʟʧʝʯʝʥʦʩʪ ʩʘ ʚʦʜʝʱʠ: Ăʅʝ ʠʟʧʦʣʟʚʘʤ ʦʙʫʯʠʪʝʣʥʠ ʠʛʨʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, 
ʧʦʨʘʜʠ ʣʠʧʩʘ ʥʘ ʧʦʜʭʦʜʷʱʘ ʪʝʭʥʠʢʘ ʚ ʫʯʠʣʠʱʝ.ñ ɸ ʩʲʱʦ: Ă... ʣʠʧʩʚʘʪ ʛʦʪʦʚʠ 
ʧʦʜʢʨʝʧʷʱʠ ʤʘʪʝʨʠʘʣʠñ. 

ʉʨʝʜ ʧʦʩʦʯʝʥʠʪʝ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʥʘʡ-
ʯʝʩʪʦ ʬʠʛʫʨʠʨʘʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʘʡʪʦʚʝ ʚ ʀʥʪʝʨʥʝʪ, ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʛʨʫʧʠ ʠ 
ʙʣʦʛʦʚʝ ʚ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ, ʢʘʢʪʦ ʠ ʥʷʢʦʠ ʦʙʫʯʠʪʝʣʥʠ ʠʛʨʠ, ʧʨʦʜʫʢʪ ʥʘ 
ʙʲʣʛʘʨʩʢʠ ʠ ʯʫʞʜʝʩʪʨʘʥʥʠ ʠʟʜʘʪʝʣʩʪʚʘ ʥʘ ʫʯʝʙʥʠʮʠ ʠ ʧʦʤʘʛʘʣʘ. ɺʝʯʝ 
ʩʲʱʝʩʪʚʫʚʘʪ ʜʦʩʪʘ ʠʥʪʝʨʘʢʪʠʚʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʨʪʘʣʠ (ʧʨʝʜʠʤʥʦ ʥʘ 
ʘʥʛʣʠʡʩʢʠ), ʢʦʠʪʦ ʧʨʝʜʣʘʛʘʪ ʤʫʣʪʠʤʝʜʠʡʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, ʜʠʜʘʢʪʠʯʥʠ 
ʟʘʜʘʯʠ ʠ ʫʧʨʘʞʥʝʥʠʷ, ʧʝʩʥʠ, ʘʥʠʤʘʮʠʠ ʠ ʜʨʫʛʠ ʘʪʨʘʢʪʠʚʥʠ ʟʘʥʠʤʘʥʠʷ ʥʘ 
ʨʘʟʣʠʯʥʘ ʪʝʤʘʪʠʢʘ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʨʘʟʣʠʯʥʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ. 
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ʉʧʦʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʟʘ ʜʘ ʙʲʜʘʪ ʝʬʝʢʪʠʚʥʠ ʠ ʧʲʣʥʦʮʝʥʥʠ, ʫʨʦʮʠʪʝ ʚ 
ʢʣʘʩ Ăʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘʪ ʤʥʦʛʦ ʠʛʨʠ ʠ ʫʧʨʘʞʥʝʥʠʷ ʩ ʨʘʟʣʠʯʥʦ ʥʠʚʦ ʥʘ 
ʪʨʫʜʥʦʩʪñ, ʢʘʪʦ ʦʪ ʠʛʨʠʪʝ ʩʝ ʠʟʠʩʢʚʘ Ăʜʘ ʨʘʟʚʠʚʘʪ ʢʨʝʘʪʠʚʥʦʩʪʪʘ ʠ ʨʝʬʣʝʢʩʠʷʪʘñ. 

ʉʧʦʨʝʜ ʧʦʯʪʠ 45% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ, ʢʦʠʪʦ ʩʘ ʦʮʝʥʠʣʠ ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʣʝʟʥʦʩʪ 
ʥʘ ʦʙʫʯʠʪʝʣʥʠʪʝ ʠʛʨʠ ʩʧʦʨʝʜ ʩʚʦʷ ʦʧʠʪ ʩ ʪʷʭ, ʪʝ ʩʘ ʤʥʦʛʦ ʧʦʣʝʟʥʠ. ʄʘʣʢʦ ʥʘʜ 
ʝʜʥʘ ʪʨʝʪʘ (36%) ʦʪ ʫʯʠʪʝʣʠʪʝ ʛʠ ʩʯʠʪʘʪ ʧʦʣʝʟʥʠ, ʟʘ ʧʦʯʪʠ ʝʜʥʘ ʰʝʩʪʘ (15.6%) 
ʩʘ ʤʘʣʢʦ ʧʦʣʝʟʥʠ ʠ ʩʘʤʦ ʟʘ ʦʢʦʣʦ 4% ʠʛʨʠʪʝ ʩʘ ʙʝʟʧʦʣʝʟʥʠ. ʆʮʝʥʢʘʪʘ ʥʘ 
ʧʦʣʝʟʥʦʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥʘ ʠ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʪʘ ʥʘ 
ʪʷʭʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʟʘ ʫʯʝʙʥʠ ʮʝʣʠ. ʏʨʝʟ ʟʘʜʲʣʙʦʯʝʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʚʲʪʨʝʰʥʠʪʝ 
ʚʟʘʠʤʦʚʨʲʟʢʠ ʤʝʞʜʫ ʯʝʩʪʦʪʘʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʛʨʠʪʝ ʠ ʦʮʝʥʢʘʪʘ ʟʘ ʪʷʭʥʘʪʘ 
ʧʦʣʝʟʥʦʩʪ ʠ ʯʨʝʟ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʪʝʦʨʠʷ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʤʦʞʝ ʜʘ ʩʝ 
ʠʟʨʘʟʠ ʪʷʭʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʧʦʣʝʟʥʦʩʪ [7]. ʊʷ ʜʘʚʘ ʧʦ-ʢʦʤʧʣʝʢʩʥʘ ʧʨʝʜʩʪʘʚʘ ʠ 
ʤʦʞʝ ʜʘ ʩʣʫʞʠ ʟʘ ʦʩʥʦʚʘ ʟʘ ʧʨʝʧʦʨʲʢʠ ʢʦʣʢʦ ʯʝʩʪʦ ʠ ʚ ʢʘʢʲʚ ʦʙʝʤ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʆɹʀ, ʪʘʢʘ ʯʝ ʜʘ ʠʤʘ ʦʧʪʠʤʘʣʝʥ ʝʬʝʢʪ. 

3.1. ʈʩʞʝʬʰʡʤʡʲʦʧ ʡ ʦʙʰʙʤʦʧ ʧʚʩʙʠʧʛʙʦʡʞ 

ɺ ʥʘʯʘʣʥʠʷ ʝʪʘʧ ʥʘ ʦʙʫʯʝʥʠʝ (ʌʠʛʫʨʘ 1.), ʦʯʘʢʚʘʥʦ, ʥʘʡ-ʤʥʦʛʦ ʫʯʠʪʝʣʠ 
ʠʟʧʦʣʟʚʘʪ ʠʛʨʠ ʟʘ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʚ ʢʣʘʩ ï ʦʢʦʣʦ 65%, 
ʩʣʝʜʚʘʥʦ ʦʪ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ, ʧʨʠ ʠʟʚʲʥʢʣʘʩʥʠʪʝ ʬʦʨʤʠ ʥʘ 
ʟʘʥʠʤʘʥʠʝ ʠ ʢʘʪʦ ʘʣʪʝʨʥʘʪʠʚʝʥ ʥʘʯʠʥ ʥʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ, ʢʦʠʪʦ ʩʝ 
ʧʨʠʣʘʛʘʪ ʦʪ ʦʢʦʣʦ 40% ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ. ʄʥʦʛʦ ʦʪ ʪʷʭ ʩʧʦʜʝʣʷʪ, ʯʝ ʚ 
ʧʨʝʜʫʯʠʣʠʱʥʦʪʦ ʠ ʥʘʯʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝ ʫʚʝʣʠʯʘʚʘ ʪʝʥʜʝʥʮʠʷʪʘ ʚʩʝ ʧʦ-
ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʜʘ ʝ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʠʛʨʘ ʠʣʠ ʩʲʯʝʪʘʥʦ ʩ ʠʛʨʘ. ɺ ʪʘʟʠ 
ʚʲʟʨʘʩʪ ʫʯʝʥʠʮʠʪʝ ʣʝʩʥʦ ʛʫʙʷʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʪʨʫʜʥʦ ʟʘʜʲʨʞʘʪ ʚʥʠʤʘʥʠʝʪʦ ʩʠ 
ʧʨʦʜʲʣʞʠʪʝʣʥʦ, ʟʘʪʦʚʘ ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʦ ʝ ʥʝʫʩʝʪʥʦʪʦ ʫʯʝʥʝ ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʠʛʨʘ, ʢʦʷʪʦ ʟʘ ʪʷʭ ʝ ʝʩʪʝʩʪʚʝʥʦ ʟʘʥʠʤʘʥʠʝ. ɺ ʧʦʜʢʨʝʧʘ ʥʘ ʪʦʚʘ ʪʚʲʨʜʝʥʠʝ 
ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʠ ʩʚʦʙʦʜʥʠʪʝ ʢʦʤʝʥʪʘʨʠ ʦʪ ʘʥʢʝʪʘʪʘ: "ʇʦʯʪʠ ʚʩʷʢʘ ʫʯʝʙʥʘ 
ʜʝʡʥʦʩʪ ʝ ʠʛʨʘ ï ʟʘ ʜʝʮʘʪʘ ʝ ʧʦ-ʠʥʪʝʨʝʩʥʦ ʠ ʟʘʚʣʘʜʷʚʘʱʦ, ʪʘʢʘ ʯʝ ʯʨʝʟ ʠʛʨʘʪʘ 
ʪʝ ʫʯʘʪ, ʟʘʧʦʤʥʷʪ ʠ ʧʨʠʣʘʛʘʪ ʟʥʘʥʠʷʪʘ ʩʠ. ʋʯʝʥʠʮʠʪʝ ʥʘ ʪʘʟʠ ʚʲʟʨʘʩʪ 
ʚʲʟʧʨʠʝʤʘʪ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ ʥʘʡ-ʚʝʯʝ ʢʘʪʦ ʠʛʨʘ ʠ ʟʘʙʘʚʣʝʥʠʝ. ʊʝ ʪʨʷʙʚʘ 
ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʘ ʙʲʜʘʪ ʧʨʠʚʣʠʯʘʥʠ ʠ ʘʥʛʘʞʠʨʘʥʠ.ñ 

ɺʲʧʨʝʢʠ ʪʦʚʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʚʩʝ ʦʱʝ ʩʨʝʜʥʦ ʦʢʦʣʦ 10% ʦʪ 
ʫʯʠʪʝʣʠʪʝ ʟʘʷʚʷʚʘʪ, ʯʝ ʥʠʢʦʛʘ ʥʝ ʩʘ ʧʦʣʟʚʘʣʠ ʙʘʟʠʨʘʥʦ ʥʘ ʠʛʨʠ ʦʙʫʯʝʥʠʝ, ʘ 
ʤʝʞʜʫ 10% ʠ 20% ʠʟʦʙʱʦ ʥʝ ʦʪʛʦʚʘʨʷʪ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʙʷʩʥʝʥʦ ʠʣʠ ʩ 
ʣʠʧʩʘ ʥʘ ʦʧʠʪ ʩ ʪʦʟʠ ʚʠʜ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ, ʠʣʠ ʛʠ ʩʯʠʪʘʪ ʟʘ ʥʝʧʨʠʣʦʞʠʤʠ, ʟʘʱʦʪʦ  
ʩʘ ʪʚʲʨʜʝ ʢʦʥʩʝʨʚʘʪʠʚʥʠ ʚ ʤʝʪʦʜʠʪʝ ʩʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ.  

ɿʘ ʚʩʠʯʢʠ ʛʨʘʬʠʢʠ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʠ ʠʟʧʦʣʟʚʘʤʝ ʩʣʝʜʥʘʪʘ ʣʝʛʝʥʜʘ: 
1 ï ʟʘ ʥʦʚʠ ʟʥʘʥʠʷ;  2 ï ʟʘ ʫʧʨʘʞʥʝʥʠʝ ʚ ʢʣʘʩ;  3 ï ʟʘ ʦʮʝʥʷʚʘʥʝ;  4 ï ʟʘ 

ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ;  5 ï ʚ ʛʨʫʧʦʚ ʧʨʦʝʢʪ;  6 ï ʟʘ ʩʧʝʮʠʬʠʯʥʠ ʮʝʣʠ;  7 ï ʢʘʪʦ 
ʘʣʪʝʨʥʘʪʠʚʥʦ ʦʙʫʯʝʥʠʝ;  8 ï ʟʘ ʠʟʚʲʥʢʣʘʩʥʦ ʦʙʫʯʝʥʠʝ. 
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ʌʠʛʫʨʘ 1. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚ ʧʨʝʜʫʯʠʣʠʱʥʦ ʠ ʥʘʯʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 

3.2. ʇʪʦʧʛʦʧ ʧʚʩʙʠʧʛʙʦʡʞ 

ʅʘ ʝʪʘʧʘ ʥʘ ʦʩʥʦʚʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 5-8 ʢʣʘʩ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪʥʦʩʠʪʝʣʥʦ 
ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʦʙʫʯʠʪʝʣʥʠ ʠʛʨʠ ʩʧʨʷʤʦ ʧʨʝʜʠʰʥʠʷ 
ʝʪʘʧ (ʌʠʛʫʨʘ 2.). ʉʧʦʨʝʜ ʥʘʜ 45% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ, ʠʛʨʠʪʝ ʥʘʤʠʨʘʪ ʥʘʡ-h ʠʨʦʢʦ 
ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʠʟʚʲʥʢʣʘʩʥʠ ʟʘʥʠʤʘʥʠʷ, ʘ ʚ ʢʣʘʩ ʛʠ ʠʟʧʦʣʟʚʘʪ ʧʦʯʪʠ 40% ʦʪ 
ʫʯʠʪʝʣʠʪʝ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʫʨʦʢ ʠ ʫʧʨʘʞʥʷʚʘʥʝ ʠ ʟʘʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷ, 
ʢʘʪʦ ʧʲʨʚʦʪʦ ʠʤʘ ʣʝʢ ʧʨʝʚʝʩ. ʂʘʪʦ ʮʷʣʦ ʥʘ ʪʦʟʠ ʝʪʘʧ ʠʛʨʠʪʝ ʠʤʘʪ ʥʘʡ-ʤʘʣʢʦ 
ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʝ ʧʦʨʘʜʠ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʪʘʟʠ ʚʲʟʨʘʩʪ ʠʣʠ ʧʦ 
ʪʨʠʚʠʘʣʥʠ ʧʨʠʯʠʥʠ ï ʥʘʧʨʠʤʝʨ ʣʠʧʩʘ ʥʘ ʧʦʜʭʦʜʷʱʠ ʨʝʩʫʨʩʠ. ʍʘʨʘʢʪʝʨʥʘ 
ʦʩʦʙʝʥʦʩʪ ʪʫʢ ʝ ʟʥʘʯʠʪʝʣʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʛʨʠ ʧʨʠ ʛʨʫʧʦʚʠ ʧʨʦʝʢʪʠ. ʊʦʚʘ ʝ 
ʤʘʣʢʦ ʥʝʦʙʠʯʘʡʥʦ ʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʙʷʩʥʝʥʦ ʩ ʚʲʟʣʘʛʘʥʝ ʥʘ ʛʨʫʧʦʚʠ ʟʘʜʘʯʠ ʚ 
ʩʝʨʠʦʟʥʠ ʠʛʨʠ, ʠʟʠʩʢʚʘʱʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʩʲʛʣʘʩʫʚʘʥʝ ʧʨʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 
ʦʙʱʠ ʨʝʩʫʨʩʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʮʝʣʠ. 

 
ʌʠʛʫʨʘ 2. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚ ʦʩʥʦʚʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʈʩʞʝʬʰʡʤʡʲʦʧ ʡ ʦʙʰʙʤʦʧʯʝʩʪʦ ʧʦʥʷʢʦʛʘ
ʥʠʢʦʛʘʙʝʟ ʦʪʛ.

ʇʪʦʧʛʦʧ ʯʝʩʪʦ ʧʦʥʷʢʦʛʘ
ʥʠʢʦʛʘʙʝʟ ʦʪʛ.
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3.3. ʊʩʞʝʦʧ ʧʚʩʙʠʧʛʙʦʡʞ 

ɺ ʛʠʤʥʘʟʠʘʣʥʠʷ ʝʪʘʧ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʩʨʝʜʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ 
ʆɹʀ, ʢʘʪʦ ʪʦ ʝ ʨʘʟʧʨʝʜʝʣʝʥʦ ʧʦ-ʨʘʚʥʦʤʝʨʥʦ ʠ ʚ ʧʦʚʝʯʝ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ 
(ʌʠʛʫʨʘ 3.). ʆʢʦʣʦ ʝʜʥʘ ʪʨʝʪʘ ʦʪ ʚʩʠʯʢʠ ʫʯʠʪʝʣʠ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʠʛʨʠʪʝ ʯʝʩʪʦ, 
ʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʝʯʝ ï ʧʦʥʷʢʦʛʘ. ʊʫʢ ʥʘʡ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʛʠ 
ʧʨʠʣʘʛʘʪ ʦʩʥʦʚʥʦ ʧʨʠ ʫʧʨʘʞʥʷʚʘʥʝ ʚ ʢʣʘʩ; ʩʣʝʜʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʟʘ ʧʦʩʪʠʛʘʥʝ 
ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʮʝʣʠ (ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʟʥʘʥʠʷ, ʤʝʞʜʫʢʫʣʪʫʨʥʘ ʪʦʣʝʨʘʥʪʥʦʩʪ, 
ʝʟʠʢʦʚʦ ʦʙʫʯʝʥʠʝ); ʘʣʪʝʨʥʘʪʠʚʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʛʨʫʧʦʚʠʪʝ ʧʨʦʝʢʪʠ. ʊʨʷʙʚʘ ʜʘ ʩʝ 
ʦʪʙʝʣʝʞʠ, ʯʝ ʢʘʢʪʦ ʠ ʚ ʜʨʫʛʠʪʝ ʩʪʝʧʝʥʠ ʥʘ ʦʙʫʯʝʥʠʝ, ʤʝʞʜʫ 8% ʠ 26% ʦʪ 
ʫʯʠʪʝʣʠʪʝ ʥʝ ʠʟʧʦʣʟʚʘʪ ʠʛʨʠ ʠʣʠ ʥʷʤʘʪ ʦʧʠʪ ʠ ʥʝ ʜʘʚʘʪ ʦʪʛʦʚʦʨ.  

 
ʌʠʛʫʨʘ 3. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʂʘʪʦ ʧʨʝʮʝʥʢʘ ʟʘ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʝʜʠʥ ʦʪ 
ʘʥʢʝʪʠʨʘʥʠʪʝ ʧʦʜʯʝʨʪʘʚʘ, ʯʝ Ă... ʧʦʚʠʰʝʥ ʠʥʪʝʨʝʩ ʠ ʘʢʪʠʚʥʦʩʪ ʦʪ ʫʯʘʱʠʪʝ ʤʦʞʝ 
ʜʘ ʠʤʘ ʪʦʛʘʚʘ, ʢʦʛʘʪʦ ʠʛʨʠʪʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦʮʝʣʥʦ, ʘ ʩ ʷʩʥʘ ʤʠʩʲʣ ʦʪ 
ʩʪʨʘʥʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷñ. ɸ ʜʨʫʛ ʫʯʘʩʪʥʠʢ ʢʦʤʝʥʪʠʨʘ, ʯʝ Ă... ʜʝʮʘʪʘ ʩʝ 
ʤʦʪʠʚʠʨʘʪ ʧʦʚʝʯʝ, ʠʥʪʝʨʝʩʲʪ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʠʤ ʥʘʨʘʩʪʚʘʪ, ʩʪʘʨʘʷʪ ʩʝ ʜʘ ʩʝ 
ʧʨʝʜʩʪʘʚʷʪ ʜʦʙʨʝ ʠ ʧʨʠʣʘʛʘʪ ʥʘʫʯʝʥʦʪʦ ʥʘ ʧʨʘʢʪʠʢʘñ, ʢʦʛʘʪʦ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ 
ʩʝ ʚʢʣʶʯʘʪ ʀʂʊ ʨʝʩʫʨʩʠ, ʢʘʪʦ ʥʘʡ-ʧʨʝʜʧʦʯʠʪʘʥʠ ʩʘ ʠʛʨʠʪʝ.   

3.4. ʁʠʨʧʤʠʛʙʦʞ ʦʙ ʬʰʞʚʦʡ ʡʜʩʡ ʪʨʧʩʞʝ ʫʡʨʙ ʦʙ ʨʩʞʨʧʝʙʛʙʦʡʸ 
ʨʩʞʝʥʞʫ ʛ ʧʪʦʧʛʦʧʫʧ ʧʚʩʙʠʧʛʙʦʡʞ 

ʀʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠ ʢʦʣʢʦ ʯʝʩʪʦ ʠ ʚ ʢʘʢʚʠ ʫʯʝʙʥʠ 
ʜʝʡʥʦʩʪʠ ʩʝ ʠʟʧʦʣʟʚʘ ʠʛʨʦʚʠʷʪ ʧʦʜʭʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ ʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʪʝʧʝʥ. ɿʘ ʮʝʣʪʘ ʧʨʘʚʠʤ ʧʦʜʨʦʙʝʥ ʘʥʘʣʠʟ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 
ʦʪʛʦʚʦʨʠ ʢʘʪʦ ʨʘʟʧʨʝʜʝʣʷʤʝ ʘʥʢʝʪʠʨʘʥʠʪʝ ʚ ʢʣʲʩʪʝʨʠ ʩʧʦʨʝʜ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ 
ʩʪʝʧʝʥ, ʚ ʢʦʷʪʦ ʧʨʝʧʦʜʘʚʘʪ, ʠ ʛʨʫʧʠʨʘʤʝ ʫʯʝʙʥʠʪʝ ʧʨʝʜʤʝʪʠ ʚ ʪʨʠ ʦʩʥʦʚʥʠ 
ʥʘʧʨʘʚʣʝʥʠʷ: 1) ʝʩʪʝʩʪʚʝʥʠ ʥʘʫʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, 
2) ʙʲʣʛʘʨʩʢʠ ʠ ʯʫʞʜʠ ʝʟʠʮʠ, ʣʠʪʝʨʘʪʫʨʘ ʠ ʠʟʢʫʩʪʚʘ (ʤʫʟʠʢʘ, ʨʠʩʫʚʘʥʝ) ʠ 3) 

ʊʩʞʝʦʧ
ʯʝʩʪʦ ʧʦʥʷʢʦʛʘ

ʥʠʢʦʛʘʙʝʟ ʦʪʛ.
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ʭʫʤʘʥʠʪʘʨʥʠ ʥʘʫʢʠ (ʛʝʦʛʨʘʬʠʷ, ʠʩʪʦʨʠʷ ʠ ʜʨ.). ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʥʘ 
ʌʠʛʫʨʘ 4., ʢʦʷʪʦ ʧʦʪʚʲʨʞʜʘʚʘ ʪʚʲʨʜʝʥʠʷʪʘ ʥʘ ʤʥʦʟʠʥʘ, ʯʝ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʠ 
ʚ ʯʘʩʪʥʦʩʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʤʥʦʛʦ ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʝʟʠʢʦʚʦ ʦʙʫʯʝʥʠʝ, ʢʘʪʦ 
ʛʦ ʫʣʝʩʥʷʚʘʪ ʠ ʧʨʘʚʷʪ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʟʘʙʘʚʝʥ ʠ ʥʝʫʩʝʪʝʥ. ʅʘʡ-ʤʥʦʛʦ ʫʯʠʪʝʣʠ 
(73%) ʧʨʠʣʘʛʘʪ ʆɹʀ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ, ʜʚʝ ʪʨʝʪʠ ʦʪ ʪʷʭ ï ʟʘ 
ʫʧʨʘʞʥʝʥʠʝ, 60% ï ʚ ʛʨʫʧʦʚʠ ʧʨʦʝʢʪʠ ʠ ʧʦ 47% ï ʟʘ ʩʧʝʮʠʬʠʯʥʠ ʮʝʣʠ ʠ ʢʘʪʦ 
ʘʣʪʝʨʥʘʪʠʚʥʦ ʦʙʫʯʝʥʠʝ. ʇʨʠ ʝʩʪʝʩʪʚʝʥʠʪʝ ʠ ʭʫʤʘʥʠʪʘʨʥʠʪʝ ʥʘʫʢʠ ʥʘʡ-ʤʥʦʛʦ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʟʧʦʣʟʚʘʪ ʦʙʫʯʠʪʝʣʥʠ ʠʛʨʠ ʚ ʠʟʚʲʥʢʣʘʩʥʠʪʝ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ 
(ʦʢʦʣʦ 60%). ʇʨʠ ʭʫʤʘʥʠʪʘʨʥʠʪʝ ʥʘʫʢʠ 50% ʦʪ ʫʯʠʪʝʣʠʪʝ ʚʢʣʶʯʚʘʪ ʯʝʩʪʦ ʠʛʨʠʪʝ 
ʧʨʠ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʚ ʘʣʪʝʨʥʘʪʠʚʥʦʪʦ ʦʙʫʯʝʥʠʝ. 

 
ʌʠʛʫʨʘ 4. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʫʯʝʙʥʠ ʠʛʨʠ ʧʨʠ ʦʙʫʯʝʥʠʝ ʚ ʦʩʥʦʚʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 
ʩʧʦʨʝʜ ʪʠʧʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪ (ʏ ï ʯʝʩʪʦ, ʇ ï ʧʦʥʷʢʦʛʘ, ʅ ï ʥʠʢʦʛʘ) 
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ʏ ï ʯʝʩʪʦ       ʇ ï ʧʦʥʷʢʦʛʘ        ʅ ï ʥʠʢʦʛʘ 

3.5. ʁʠʨʧʤʠʛʙʦʞ ʦʙ ʬʰʞʚʦʡ ʡʜʩʡ ʪʨʧʩʞʝ ʫʡʨʙ ʦʙ ʨʩʞʨʧʝʙʛʙʦʡʸ 
ʨʩʞʝʥʞʫ ʛ ʪʩʞʝʦʧʫʧ ʧʚʩʙʠʧʛʙʦʡʞ  
ɸʥʢʝʪʠʨʘʥʠʪʝ ʦʪ ʛʠʤʥʘʟʠʘʣʥʠʷ ʝʪʘʧ ʥʘ ʦʙʫʯʝʥʠʝ ʩʯʠʪʘʪ ʆɹʀ ʟʘ Ăʬʦʨʤʘ ʥʘ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʟʘʥʠʤʘʥʠʷ, ʢʦʷʪʦ ʧʨʠʚʣʠʯʘ ʠ ʟʘʜʲʨʞʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ 
ʫʯʝʥʠʮʠʪʝñ. ʊʫʢ ʩʝ ʥʘʙʣʶʜʘʚʘ ʜʨʘʩʪʠʯʝʥ ʩʧʘʜ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʫʯʠʪʝʣʥʠ 
ʠʛʨʠ ʟʘ ʝʟʠʢʦʚʦ ʦʙʫʯʝʥʠʝ. ɿʘ ʩʤʝʪʢʘ ʥʘ ʪʦʚʘ ʠʤʘ ʟʥʘʯʠʪʝʣʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠ 
ʝʩʪʝʩʪʚʝʥʠʪʝ ʥʘʫʢʠ, ʢʲʜʝʪʦ ʧʨʠ ʧʦʚʝʯʝʪʦ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ (ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ  ʥʦʚʠ ʟʥʘʥʠʷ, ʦʮʝʥʷʚʘʥʝ ʠ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ) ʧʦʚʝʯʝ ʦʪ 40% ʦʪ 
ʫʯʠʪʝʣʠʪʝ ʯʝʩʪʦ ʚʢʣʶʯʚʘʪ ʠʛʨʦʚʠ ʨʝʩʫʨʩʠ ʚ ʩʚʦʷʪʘ ʧʨʘʢʪʠʢʘ. 

 

ʌʠʛʫʨʘ 5.  ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʫʯʝʙʥʠ ʠʛʨʠ ʧʨʠ ʦʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʦʨʝʜ 
ʪʠʧʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪ (ʏ ï ʯʝʩʪʦ, ʇ ï ʧʦʥʷʢʦʛʘ, ʅ ï ʥʠʢʦʛʘ) 
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ɺ ʭʫʤʘʥʠʪʘʨʥʠʪʝ ʥʘʫʢʠ ʚ ʛʠʤʥʘʟʠʘʣʥʠʷ ʝʪʘʧ ʥʷʤʘ ʷʩʥʦ ʠʟʨʘʟʝʥʘ ʪʝʥʜʝʥʮʠʷ 
ʧʨʠ ʢʦʷ ʜʝʡʥʦʩʪ ʝ ʧʦʜʭʦʜʷʱʦ ʯʝʩʪʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, 
ʝʜʠʥʩʪʚʝʥʦ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʛʨʫʧʦʚʠ ʧʨʦʝʢʪʠ ʧʦʣʦʚʠʥʘʪʘ 
ʘʥʢʝʪʠʨʘʥʠ ʟʘʷʚʷʚʘʪ, ʯʝ ʛʠ ʠʟʧʦʣʟʚʘʪ.  

ʂʘʪʦ ʢʦʥʩʪʘʪʘʮʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʦʩʦʯʚʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ Ăʜʘ ʩʝ 
ʩʲʟʜʘʚʘʪ ʠ ʧʨʝʜʣʘʛʘʪ ʧʦʚʝʯʝ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʜʘ ʦʪʯʠʪʘʪ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ 
ʦʪʜʝʣʥʠʪʝ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ, ʢʘʢʪʦ ʠ ʜʘ ʧʨʝʜʣʘʛʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʪʷʭʥʘʪʘ 
ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ï ʩʧʦʨʝʜ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʫʯʠʪʝʣʷ ʠ ʘʫʜʠʪʦʨʠʷʪʘñ. ʊʝ 
ʩʯʠʪʘʪ, ʯʝ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʪ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʝʬʝʢʪʠ ʦʪ 
ʠʛʨʦʚʠʟʘʮʠʷʪʘ ï ʫʯʝʥʠʮʠʪʝ ʩʪʘʚʘʪ Ăʧʦ-ʩʲʩʨʝʜʦʪʦʯʝʥʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ, ʥʝ 
ʩʪʨʝʩʠʨʘʥʠñ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʠʛʨʘ ʪʝ ʩʘ Ăʧʦ-ʫʚʝʨʝʥʠ ʧʨʠ ʥʘʫʯʘʚʘʥʝ ʥʘ ʥʦʚʠ 
ʟʥʘʥʠʷñ, ʘ ʚ ʜʦʧʲʣʥʝʥʠʝ ʠ ʧʨʠʜʦʙʠʚʘʪ ʢʦʤʧʶʪʲʨʥʘ ʛʨʘʤʦʪʥʦʩʪ, ʥʦ ʥʘʡ-ʚʘʞʥʦʪʦ 
ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʥʘ ʦʙʫʯʝʥʠʝ ʩʧʦʨʝʜ ʘʥʢʝʪʠʨʘʥʠʪʝ, ʝ ʥʝʛʦʚʘʪʘ 
ʝʬʝʢʪʠʚʥʦʩʪ: Ăɿʘ ʤʝʥ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʦʣʝʟʥʦ ʠ ʩʨʘʚʥʷʚʘʡʢʠ ʨʝʟʫʣʪʘʪʠ ʩ 
ʧʨʝʜʥʠ ʚʠʧʫʩʢʠ, ʫʩʪʘʥʦʚʷʚʘʤ ʤʥʦʛʦ ʧʦ-ʚʠʩʦʢʠ ʨʝʟʫʣʪʘʪʠ, ʧʦʩʪʠʛʥʘʪʠ ʧʦ ʧʦ-
ʥʝʧʨʠʥʫʜʝʥ ʠ ʣʝʢ ʥʘʯʠʥñ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʅʘʣʠʯʠʝʪʦ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʥʘʧʦʩʣʝʜʲʢ ʜʦʚʝʜʝ ʜʦ ʧʦ-
ʰʠʨʦʢʦʪʦ ʠʤ ʠʟʧʦʣʟʚʘʥʝ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʫʯʠʪʝʣʠʪʝ ʧʨʠʜʦʙʠʚʘʪ ʧʦʚʝʯʝ 
ʦʧʠʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʦʟʠ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ. ʋʯʝʙʥʠʪʝ ʠʛʨʠ ʚʥʘʩʷʪ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʧʨʘʢʪʠʢʠ ʚ ʢʣʘʩ ʠ ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʦʮʝʥʷʚʘ 
ʧʦʣʦʞʠʪʝʣʥʦʪʦ ʠʤ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʟʘ ʢʦʝʪʦ ʩʚʠʜʝʪʝʣʩʪʚʘʪ 
ʘʥʢʝʪʠʨʘʥʠʪʝ. ʊʝ ʟʘʙʝʣʷʟʚʘʪ ʧʦ-ʚʠʩʦʢʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ ʧʦʩʪʠʛʘʪ 
ʧʦ-ʣʝʩʥʦ, ʥʝʫʩʝʪʥʦ ʠ ʥʝʧʨʠʥʫʜʝʥʦ. ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʥʝ ʩʘʤʦ ʟʘʜʦʚʦʣʷʚʘʪ 
ʬʫʥʜʘʤʝʥʪʘʣʥʘʪʘ ʧʦʪʨʝʙʥʦʩʪ ʦʪ ʫʯʝʥʝ, ʥʦ ʠ ʛʦ ʧʨʘʚʷʪ ʯʨʝʟ ʩʦʮʠʘʣʥʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʝʤʦʮʠʦʥʘʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʜʦʩʪʘʚʷʥʝ ʥʘ ʫʜʦʚʦʣʩʪʚʠʝ ʠ 
ʟʘʙʘʚʣʝʥʠʝ, ʤʦʪʠʚʠʨʘʥʝ ʠ ʩʪʠʤʫʣʠʨʘʥʝ ʢʲʤ ʪʚʦʨʯʝʩʪʚʦ.  

ʊʦʚʘ ʧʨʦʫʯʚʘʥʝ ʧʦʢʘʟʚʘ ʢʘʢʚʘ ʝ ʧʨʘʢʪʠʢʘʪʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʫʯʠʣʠʱʥʠ ʩʪʝʧʝʥʠ. ʊʦ ʤʦʞʝ ʜʘ ʧʦʩʣʫʞʠ ʟʘ 
ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʧʨʠ ʥʘʙʝʣʷʟʚʘʥʝ ʥʘ ʤʝʨʢʠ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ 
ʧʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʠʛʨʦʚʠʷ ʧʦʜʭʦʜ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʨʘʟʣʠʯʥʠʪʝ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ. 
ʇʦʚʝʯʝʪʦ ʘʥʢʝʪʠʨʘʥʠ ʩʯʠʪʘʪ, ʯʝ ʠʛʨʦʚʠʟʘʮʠʷʪʘ ʥʝ ʝ ʘʣʪʝʨʥʘʪʠʚʘ ʥʘ 
ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʘ ʚʩʲʱʥʦʩʪ ʝ ʜʦʧʲʣʚʘʱ ʤʝʪʦʜ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʥʘʤʝʨʠ 
ʩʚʦʝʪʦ ʤʷʩʪʦ ʧʨʠ ʚʩʠʯʢʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʠ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ. ɼʦʙʨʠʪʝ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʥʪʝʨʘʢʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʩʲʟʜʘʚʘʪ ʤʦʪʠʚʠʨʘʱʘ ʩʨʝʜʘ ʟʘ ʦʙʫʯʝʥʠʝ, ʢʦʷʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ, 
ʥʘʛʣʘʩʠʪʝ ʠ ʦʯʘʢʚʘʥʠʷʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʫʯʝʥʠʮʠ. 
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EDUCATIONAL GAMES IN SCHOOLS ð SURVEY AND ANALYSIS 

Katia Todorova, Valentina Terzieva, Petia Kademova-Katzarova 

Abstract: In today's world full of digital devices, information and communication technologies 
(ICT) are already well placed in education. As an effective tool for supporting teaching, they 
engage learnersô attention, motivate them, facilitate knowledge acquisition, and provide access 
to a vast amount of learning resources. Computer educational games are the most intriguing 
among them. However, whether teachers are willing to practice this approach, we have tried to 
find out by surveying them. Based on results, an analysis of usage of educational games in 
different school grades and their application in various subjects have been made. Advantages 
of using learning games and their impact on learners have also been explored. 

Key words: Educational games, gamification, survey 
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ʈʝʟʶʤʝ: ɺ ʩʪʘʪʠʷʪʘ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ. ʇʨʦʩʣʝʜʝʥʠ ʩʘ ʪʝʥʜʝʥʮʠʠʪʝ ʚ 
ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʚ ʪʘʟʠ ʦʙʣʘʩʪ, ʢʘʪʦ ʬʦʢʫʩʲʪ ʝ ʚʲʨʭʫ 
ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʫʯʠʪʝʣʠʪʝ ʢʲʤ ʠʛʨʦʚʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʨʝʩʫʨʩʠ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ 
ʩʘʤʦʦʮʝʥʢʠʪʝ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʟʘ 
ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʞʝʣʘʥʠʝʪʦ ʠʤ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʘʢʲʚ ʪʠʧ 
ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʢʘʢʪʦ ʠ ʧʦʜʭʦʜʷʱʘʪʘ ʚʲʟʨʘʩʪ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʠʛʨʠ ʚ ʦʙʫʯʝʥʠʝʪʦ. ʇʨʦʩʣʝʜʝʥʠ ʩʘ ʤʥʝʥʠʷʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ ʦʪʥʦʩʥʦ ʪʷʭʥʘʪʘ ʨʦʣʷ 
ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʛʨʠʪʝ, ʧʦʣʝʟʥʦʩʪʪʘ ʠ ʚʣʠʷʥʠʝʪʦ ʠʤ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ 
ʫʯʠʣʠʱʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʫ ʥʘʩ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʤʥʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠ 

1. ɻʳʛʞʝʞʦʡʞ 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʥʘʚʣʠʟʘʪ ʚʲʚ 
ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. ʆʙʨʘʟʦʚʘʥʠʝʪʦ ʥʝ ʧʨʘʚʠ ʠʟʢʣʶʯʝʥʠʝ, 
ʢʘʪʦ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝ, ʚʢʣʶʯʚʘʱʦ 
ʤʦʜʝʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʩʘ ʝʜʥʘ ʦʪ ʫʩʧʝʰʥʠʪʝ ʬʦʨʤʠ ʥʘ 
ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʟʘ ʫʯʝʙʥʠ 
ʮʝʣʠ. ʊʦʟʠ ʧʦʜʭʦʜ ʝ ʥʘʨʝʯʝʥ ʦʙʫʯʝʥʠʝ, ʙʘʟʠʨʘʥʦ ʥʘ ʠʛʨʠ (ʆɹʀ) ʠʣʠ 
ʠʛʨʦʚʠʟʘʮʠʷ. ɿʘ ʫʯʝʥʠʮʠʪʝ ʫʯʝʥʝʪʦ ʩ ʠʛʨʠ ʝ ʧʨʠʷʪʥʦ, ʤʦʪʠʚʠʨʘʱʦ ʠ ʝʩʪʝʩʪʚʝʥʦ, 
ʪʲʡ ʢʘʪʦ ʢʦʤʧʶʪʲʨʥʠʪʝ ʠʛʨʠ ʩʘ ʝʜʠʥ ʦʪ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʥʘʯʠʥʠ ʥʘ 
ʟʘʙʘʚʣʝʥʠʝ ʦʪ ʧʦʜʨʘʩʪʚʘʱʠʪʝ. 

ɿʘ ʝʬʝʢʪʠʚʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʛʨʠʪʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʩʘ ʚʘʞʥʠ 
ʥʷʢʦʣʢʦ ʬʘʢʪʦʨʘ: ʥʘʣʠʯʠʝ ʥʘ ʩʲʚʨʝʤʝʥʥʦ ʦʙʦʨʫʜʚʘʥʝ ʚ ʢʘʙʠʥʝʪʠʪʝ, ʧʦʜʭʦʜʷʱʠ 
ʠʛʨʦʚʠ ʧʨʦʜʫʢʪʠ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʫʯʝʙʝʥ ʧʨʝʜʤʝʪ ʠ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ 
ʧʦʜʛʦʪʦʚʢʘ ʠ ʜʦʙʨʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠʪʝ. 

ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʩʪʘʨʪʠʨʘ ʧʨʦʝʢʪ Ăɸʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʟʘ 
ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʀʂʊ ʨʝʩʫʨʩʠʪʝ ʚ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘñ [1], ʠʤʘʱ ʟʘ ʮʝʣ 
ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʀʂʊ ʨʝʩʫʨʩʠʪʝ ʠ ʚ ʯʘʩʪʥʦʩʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʠʛʨʠ ʚ ʜʥʝʰʥʦ ʚʨʝʤʝ ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʪʝʥʜʝʥʮʠʠʪʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ. 
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ʀʟʩʣʝʜʚʘʥʝʪʦ ʧʨʝʜʩʪʘʚʷ ʘʥʘʣʠʟ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʥʘ 
ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʢʲʤ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʠʛʨʠ ʚ 
ʦʙʫʯʝʥʠʝʪʦ. ʆʩʥʦʚʥʠʪʝ ʨʘʟʛʣʝʜʘʥʠ ʘʩʧʝʢʪʠ ʩʘ: ʩʘʤʦʦʮʝʥʢʘ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ 
ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʟʘ ʦʙʫʯʠʪʝʣʥʠ ʮʝʣʠ, ʞʝʣʘʥʠʝʪʦ ʠʤ 
ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʘʢʲʚ ʪʠʧ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ, ʧʦʜʭʦʜʷʱʘʪʘ 
ʚʲʟʨʘʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, 
ʨʦʣʷ ʥʘ ʫʯʠʪʝʣʠʪʝ ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ, ʧʦʣʝʟʥʦʩʪʪʘ ʠ ʚʣʠʷʥʠʝʪʦ 
ʥʘ ʠʛʨʠʪʝ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʫʯʠʣʠʱʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʫ ʥʘʩ. ʊʦʚʘ 
ʦʪʥʦʰʝʥʠʝ ʝ ʧʦʢʘʟʘʪʝʣʥʦ ʟʘ ʪʝʥʜʝʥʮʠʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ 
ʦʩʥʦʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʧʦʣʠʪʠʢʠ ʠ ʧʦʜʭʦʜʷʱʠ ʠʛʨʦʚʠ ʧʨʦʜʫʢʪʠ, 
ʩʲʦʙʨʘʟʝʥʠ ʩ ʥʘʩʪʦʷʱʘʪʘ ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʘʪʘ. 

2. ʅʞʫʧʝʧʤʧʜʡʸ ʦʙ ʡʠʪʤʞʝʛʙʦʞʫʧ 

ɼʘʥʥʠʪʝ ʟʘ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩʘ ʨʝʟʫʣʪʘʪ ʦʪ ʪʨʠ ʨʘʟʣʠʯʥʠ ʘʥʢʝʪʠ, 
ʘʜʨʝʩʠʨʘʥʠ ʜʦ ʫʯʠʪʝʣʠ ʚ ɹʲʣʛʘʨʠʷ. ɺ ʪʷʭ ʩʘ ʚʢʣʶʯʝʥʠ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʦʧʠʪʘ ʠʤ ʩ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚ ʯʘʩʪʥʦʩʪ ʩ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ. ɸʥʢʝʪʠʪʝ ʩʘ 
ʧʨʦʚʝʜʝʥʠ ʧʨʝʟ 2013/ 2014 ʛ., 2016 ʛ. ʠ 2017/ 2018 ʛ. ʢʘʪʦ ʚʢʣʶʯʚʘʪ ʢʘʢʪʦ 
ʟʘʪʚʦʨʝʥʠ ʚʲʧʨʦʩʠ ʩ ʠʟʙʦʨ ʦʪ ʜʘʜʝʥʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʪʘʢʘ ʠ ʦʪʚʦʨʝʥʠ ʚʲʧʨʦʩʠ ʟʘ 
ʢʦʤʝʥʪʘʨʠ, ʜʦʧʲʣʥʝʥʠʷ ʠ ʨʘʟʷʩʥʝʥʠʷ. ʇʨʠ ʘʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʪʨʷʙʚʘ ʜʘ 
ʩʝ ʠʤʘʪ ʧʨʝʜʚʠʜ ʥʝʝʜʥʘʢʚʠʪʝ ʧʨʦʬʠʣʠ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ (ʌʠʛ. 1.), ʢʦʠʪʦ ʩʘ 
ʫʯʘʩʪʚʘʣʠ ʚ ʩʨʘʚʥʷʚʘʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʟʘ ʜʘ ʩʝ ʘʨʛʫʤʝʥʪʠʨʘʪ ʨʘʟʣʠʢʠʪʝ ʠ 
ʩʧʝʮʠʬʠʢʠʪʝ.  

 
ʌʠʛʫʨʘ 1. ʇʨʦʬʠʣ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʧʦʨʝʜ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʝʪʘʧ, ʚ ʢʦʡʪʦ 

ʧʨʝʧʦʜʘʚʘʪ  

ɸʥʢʝʪʘʪʘ ʦʪ 2013/ 2014 ʛ. ʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʘ ʧʦ ʜʚʘ ʥʘʯʠʥʘ: ʧʝʨʩʦʥʘʣʥʦ ʜʦ 
ʘʥʢʝʪʠʨʘʥʠʪʝ ʫʯʠʪʝʣʠ ʥʘ ʭʘʨʪʠʝʥ ʥʦʩʠʪʝʣ ʠ ʚ ʝʣʝʢʪʨʦʥʥʘ ʬʦʨʤʘ [2]. ʆʙʱʠʷʪ 
ʙʨʦʡ ʦʪʛʦʚʦʨʠʣʠʪʝ ʝ 50 ʦʪ ʨʘʟʣʠʯʥʠ ʧʦ ʛʦʣʝʤʠʥʘ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʚ ʩʪʨʘʥʘʪʘ. 
ʇʨʠ ʘʥʢʝʪʘʪʘ ʦʪ 2016 ʛ. ʩʘ ʧʦʣʫʯʝʥʠ 190 ʦʪʛʦʚʦʨʘ, ʢʘʪʦ ʝ ʧʨʦʚʝʜʝʥʘ ʦʥʣʘʡʥ 
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ʮʝʣʝʥʘʩʦʯʝʥʦ ʚʩʨʝʜ ʫʯʠʪʝʣʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʪʝʤʘʪʠʯʥʠ ʩʲʙʠʪʠʷ ʠ ʢʦʥʬʝʨʝʥʮʠʠ, 
ʧʦʩʚʝʪʝʥʠ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʢʦʥʪʝʢʩʪ [3]. ʊʫʢ 
ʠʤʘ ʠʟʚʝʩʪʥʦ ʠʟʢʨʠʚʷʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʨʝʜʚʠʜ ʮʝʣʝʚʘʪʘ ʠʟʚʘʜʢʘ ʥʘ 
ʫʯʘʩʪʚʘʱʠʪʝ. ʇʦʩʣʝʜʥʘʪʘ ʘʥʢʝʪʘ ʝ ʥʘʡ-h ʠʨʦʢʦ ʤʘʱʘʙʥʘʪʘ ʩ 1652 ʦʪʛʦʚʦʨʘ. 
ʇʨʦʚʝʜʝʥʘ ʝ ʠʟʮʷʣʦ ʦʥʣʘʡʥ ʚ ʢʨʘʷ ʥʘ 2017 ʛ. ʠ ʥʘʯʘʣʦʪʦ ʥʘ 2018 ʛ. ʊʷ ʦʙʭʚʘʱʘ 
ʫʯʠʪʝʣʠ ʦʪ ʨʘʟʣʠʯʥʠ ʧʦ ʛʦʣʝʤʠʥʘ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ, ʩʨʘʚʥʠʪʝʣʥʦ ʨʘʚʥʦʤʝʨʥʦ 
ʨʘʟʧʨʝʜʝʣʝʥʠ ʚʲʚ ʚʩʠʯʢʠ ʨʝʛʠʦʥʠ ʥʘ ʩʪʨʘʥʘʪʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʯʠʪʘ, 
ʯʝ ʜʘʚʘ ʧʦ-ʦʙʝʢʪʠʚʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʦʙʣʘʩʪ.  

3. ʉʞʠʬʤʫʙʫʡ 

ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʢʦʥʢʨʝʪʥʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʧʦʢʘʟʘʪʝʣʷ, ʢʦʠʪʦ 
ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʚ ʛʦʨʝ-ʦʧʠʩʘʥʠʪʝ ʘʥʢʝʪʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʘʪʦ ʩʘ ʩʨʘʚʥʝʥʠ ʠ 
ʘʥʘʣʠʟʠʨʘʥʠ ʟʘ ʜʘ ʩʝ ʦʪʢʨʦʷʪ ʪʝʥʜʝʥʮʠʠʪʝ. 

3.1. ʃʧʥʨʞʫʞʦʫʦʧʪʫ ʦʙ ʬʰʡʫʞʤʡʫʞ 

ɽʜʥʦ ʦʪ ʚʘʞʥʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʝʬʝʢʪʠʚʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʛʨʠʪʝ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʝ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 
ʫʯʠʪʝʣʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ. ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʩʘ ʜʘʣʠ ʧʦ-ʚʠʩʦʢʘ ʦʮʝʥʢʘ ʥʘ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʩʠ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʦʪ 2016 ʛ., ʜʦʢʘʪʦ ʚ ʧʦʩʣʝʜʥʘʪʘ ʘʥʢʝʪʘ ʪʝ 
ʦʮʝʥʷʚʘʪ ʫʤʝʥʠʷʪʘ ʩʠ ʚ ʦʙʣʘʩʪʪʘ ʧʦ-ʥʠʩʢʦ (ʌʠʛ. 2.). ʅʘʡ-ʚʝʨʦʷʪʥʘʪʘ ʧʨʠʯʠʥʘ ʟʘ 
ʪʦʚʘ ʝ ʧʨʦʬʠʣʲʪ ʥʘ ʘʥʢʝʪʠʪʘʥʠʪʝ ʧʨʝʟ 2016 ʛ. ï ʫʯʠʪʝʣʠ- ʥʦʚʘʪʦʨʠ, ʢʦʠʪʦ 
ʘʢʪʠʚʥʦ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʨʝʜʩʪʚʘ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʚ 
ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ.  

 
ʌʠʛʫʨʘ 2. ʉʘʤʦʦʮʝʥʢʘ ʥʘ ʫʯʠʪʝʣʠʪʝ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʠʤ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ 

ʨʝʩʫʨʩʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ  

ʉʧʦʨʝʜ ʧʦʩʣʝʜʥʠʪʝ ʜʘʥʥʠ ʙʣʠʟʦ ʧʦʣʦʚʠʥʘʪʘ (46%) ʦʪ ʫʯʠʪʝʣʠʪʝ ʦʮʝʥʷʚʘʪ 
ʫʤʝʥʠʷʪʘ ʩʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʜʦʙʨʠ, ʘ ʦʢʦʣʦ ʝʜʥʘ 
ʯʝʪʚʲʨʪ ʩʝ ʩʯʠʪʘʪ ʟʘ ʦʪʣʠʯʥʦ ʢʚʘʣʠʬʠʮʠʨʘʥʠ. ɿʘ ʜʘ ʙʲʜʘʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʦ-
ʫʚʝʨʝʥʠ ʚ ʩʚʦʷʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʨʛʘʥʠʟʠʨʘʪ ʪʝʤʘʪʠʯʥʠ 
ʢʫʨʩʦʚʝ, ʢʦʠʪʦ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʮʝʣʝʥʘʩʦʯʝʥʘ ʧʦʜʛʦʪʦʚʢʘ ʩ ʧʨʠʣʦʞʝʥ ʘʩʧʝʢʪ. 
ʆʩʚʝʥ ʪʦʚʘ, ʜʦʙʨʝ ʝ ʪʝ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʚ ʧʦʜʭʦʜʷʱʠ ʚʨʝʤʝ ʠ ʣʦʢʘʮʠʠ, ʘ ʥʝ ʜʘ 
ʦʙʨʝʤʝʥʷʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʠ ʙʝʟ ʪʦʚʘ ʪʚʲʨʜʝ ʟʘʝʪʠʪʝ ʫʯʠʪʝʣʠ. ʉʲʱʦ ʝ 
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ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ ʩʝ ʠʟʧʨʘʱʘ ʨʝʛʫʣʷʨʥʦ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʜʭʦʜʷʱʠ 
ʧʨʦʛʨʘʤʥʠ ʧʨʦʜʫʢʪʠ ʚ ʧʦʤʦʱ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ. 

3.2. ʇʫʦʧʱʞʦʡʞ ʦʙ ʬʰʡʫʞʤʡʫʞ ʣʳʥ ʧʚʩʙʠʧʛʙʫʞʤʦʡʫʞ ʡʜʩʡʫʞ 

ʋʯʘʩʪʠʝʪʦ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʀʂʊ ʨʝʩʫʨʩʠ ʠ ʠʛʨʠ ʝ 
ʢʣʶʯʦʚʦ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ ʠʤ ʠ ʜʦʧʨʠʥʘʩʷ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠʤ, 
ʪ. ʢ. ʪʝ ʤʦʛʘʪ ʜʘ ʜʘʜʘʪ ʚʘʞʥʠ ʩʲʚʝʪʠ ʠ ʥʘʩʦʢʠ ʟʘ ʚʢʣʶʯʝʥʠʷ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ ʠ 
ʧʦʜʭʦʜʷʱʦʪʦ ʤʫ ʧʨʝʜʩʪʘʚʷʥʝ. ʇʨʠ ʥʘʧʨʘʚʝʥʦʪʦ ʩʨʘʚʥʝʥʠʝ ʥʘ ʞʝʣʘʥʠʝʪʦ ʥʘ 
ʫʯʠʪʝʣʠʪʝ ʧʨʝʟ 2014 ʛ. ʠ 2018 ʛ. ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʠʛʨʠ (ʌʠʛ. 3.), ʧʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʜʥʝʩ ʧʦʚʝʯʝʪʦ ʫʯʠʪʝʣʠ ʠʤʘʪ ʷʩʥʦ 
ʬʦʨʤʠʨʘʥʦ ʤʥʝʥʠʝ ʟʘ ʠʛʨʠʪʝ, ʜʦʢʘʪʦ ʧʨʝʜʠ ʯʝʪʠʨʠ ʛʦʜʠʥʠ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ 
ʪʷʭ ʜʦʨʠ ʥʝ ʩʘ ʤʠʩʣʠʣʠ ʧʦ ʪʦʟʠ ʚʲʧʨʦʩ. ʇʨʝʟ 2018 ʛ. ʧʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥʘʪʘ (51%) 
ʦʪʛʦʚʘʨʷʪ, ʯʝ ʙʠʭʘ ʫʯʘʩʪʚʘʣʠ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʛʨʠ ʚ ʧʦʤʦʱ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʥʦ 
ʩʲʱʦ ʟʥʘʯʠʪʝʣʝʥ ʜʷʣ ʦʪ ʫʯʠʪʝʣʠʪʝ (43%) ʦʪʚʨʲʱʘʪ ʦʪʨʠʮʘʪʝʣʥʦ. ɽʜʚʘ 3% ʦʪ 
ʪʷʭ ʚʝʯʝ ʩʘ ʫʯʘʩʪʚʘʣʠ ʚ ʪʘʢʘʚʘ ʜʝʡʥʦʩʪ. 

 
ʌʠʛʫʨʘ 3. ɾʝʣʘʥʠʝ ʥʘ ʫʯʠʪʝʣʠʪʝ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠ ʠʛʨʠ 

ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʫʯʠʪʝʣʠʪʝ, ʦʪʛʦʚʦʨʠʣʠ ʦʪʨʠʮʘʪʝʣʥʦ, ʜʦʧʲʣʚʘʪ ʚ ʢʦʤʝʥʪʘʨ, 
ʯʝ ʧʨʠʯʠʥʘʪʘ ʟʘ ʪʦʚʘ ʝ ʣʠʧʩʘʪʘ ʥʘ ʚʨʝʤʝ ʠʣʠ ʫʤʝʥʠʷ. ʊʦʚʘ ʝ ʦʱʝ ʝʜʥʘ ʧʨʠʯʠʥʘ 
ʜʘ ʩʝ ʦʨʛʘʥʠʟʠʨʘʪ ʢʫʨʩʦʚʝ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʀʂʊ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʠʤ. ɼʨʫʛʦ 
ʨʝʰʝʥʠʝ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʣʘʪʬʦʨʤʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ 
ʦʪ ʫʯʠʪʝʣʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʀʊ ʩʧʝʮʠʘʣʠʩʪʠ [4]. 

ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʙʷʭʘ ʧʦʤʦʣʝʥʠ ʜʘ ʦʮʝʥʷʪ ʧʦʜʭʦʜʷʱʘʪʘ ʚʲʟʨʘʩʪ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ (ʌʠʛ. 4.). ɺʠʞʜʘ ʩʝ, ʯʝ ʩʧʦʨʝʜ 
ʪʷʭ ʝ ʥʘʡ-ʜʦʙʨʝ ʟʘʧʦʟʥʘʚʘʥʝʪʦ ʩ ʪʦʟʠ ʪʠʧ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ ʜʘ ʩʪʘʥʝ ʧʦ ʚʨʝʤʝ ʥʘ 
ʥʘʯʘʣʥʠʷ ʝʪʘʧ ʥʘ ʦʙʫʯʝʥʠʝ, ʢʘʪʦ ʥʷʤʘ ʩʲʱʝʩʪʚʝʥʘ ʧʨʦʤʷʥʘ ʟʘ ʧʦʩʣʝʜʥʠʪʝ 4 
ʛʦʜʠʥʠ. ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ ʦʙʘʯʝ, ʚʩʝ ʧʦʚʝʯʝ ʫʯʠʪʝʣʠ ʩʘ ʩʢʣʦʥʥʠ ʜʘ ʧʨʝʜʣʦʞʘʪ 
ʠʛʨʠ ʩ ʫʯʝʙʥʘ ʮʝʣ ʥʘ ʜʝʮʘʪʘ ʦʪ ʧʨʝʜʫʯʠʣʠʱʥʘ ʚʲʟʨʘʩʪ ï 37% ʚ ʩʨʘʚʥʝʥʠʝ ʩ 
ʦʪʛʦʚʦʨʠʣʠʪʝ ʥʘ ʩʲʱʠʷ ʚʲʧʨʦʩ ʧʨʝʟ 2014 ʛ. ï 24%. 
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ʌʠʛʫʨʘ 4. ʇʦʜʭʦʜʷʱʘ ʚʲʟʨʘʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʫʯʝʙʥʠ ʠʛʨʠ 

ʇʦʢʘʟʘʪʝʣʝʥ ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʲʚʝʞʜʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʦʱʝ 
ʦʪ ʧʨʝʜʫʯʠʣʠʱʥʘ ʚʲʟʨʘʩʪ ʝ ʩʣʝʜʥʠʷ ʢʦʤʝʥʪʘʨ: Ăɺ ʥʘʡ-ʨʘʥʥʘ ʚʲʟʨʘʩʪ ʜʝʮʘʪʘ ʥʝ 
ʤʦʛʘʪ ʜʘ ʨʘʟʛʨʘʥʠʯʘʚʘʪ ʠʛʨʘʪʘ ʦʪ ʫʯʝʥʝʪʦñ. ʂʘʪʦ ʦʙʦʙʱʝʥʠʝ ʥʘ ʧʦʚʝʯʝʪʦ ʦʪ 
ʠʟʨʘʟʝʥʠʪʝ ʤʥʝʥʠʷ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʠ ʠʟʢʘʟʚʘʥʝʪʦ: Ăʆʙʫʯʠʪʝʣʥʠʪʝ ʠʛʨʠ ʩʘ 
ʧʦʜʭʦʜʷʱʠ ʟʘ ʚʩʠʯʢʠ ʝʪʘʧʠ ʥʘ ʦʙʫʯʝʥʠʝñ.  

3.3. ʉʧʤʸʫʙ ʦʙ ʬʰʡʫʞʤʡʫʞ ʨʩʡ ʡʠʨʧʤʠʛʙʦʞ ʦʙ ʡʜʩʡ ʛ ʬʰʞʚʦʡʸ ʨʩʧʯʞʪ 

ʇʨʦʤʷʥʘʪʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ ʚʦʜʠ ʜʦ ʧʨʦʤʷʥʘ ʥʘ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ, ʘ ʩ ʪʦʚʘ ʠ ʥʘ ʨʦʣʷʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʅʘ ʬʠʛ. 5. ʝ 
ʧʨʝʜʩʪʘʚʝʥʦ ʤʥʝʥʠʝʪʦ ʥʘ ʫʯʠʪʝʣʠʪʝ ʦʪʥʦʩʥʦ ʪʷʭʥʘʪʘ ʨʦʣʷ ʧʨʠ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʩʲʱʝʩʪʚʝʥʘ ʧʨʦʤʷʥʘ ʚ 
ʩʪʦʡʥʦʩʪʠʪʝ ʦʪ 2014 ʛ. ʠ ʪʝʟʠ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʠʟʩʣʝʜʚʘʥʠʷ (2016 ʛ. ʠ 2018 ʛ.), 
ʢʦʠʪʦ ʩʝ ʜʦʙʣʠʞʘʚʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʥʦʛʦ.  

ʇʨʝʟ 2014 ʛ. ʫʯʠʪʝʣʠʪʝ ʚʩʝ ʦʱʝ ʥʝ ʨʘʟʙʠʨʘʪ ʪʦʣʢʦʚʘ ʷʩʥʦ ʨʦʣʷʪʘ ʩʠ ʧʨʠ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʯʝʙʥʠ ʠʛʨʠ, ʥʦ ʥʘʡ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʷʭ ʩʘ ʦʪʛʦʚʦʨʠʣʠ, ʯʝ ʪʨʷʙʚʘ 
ʜʘ ʦʨʛʘʥʠʟʠʨʘʪ ʠ ʨʲʢʦʚʦʜʷʪ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ, ʘ ʩʲʱʦ ʠ ʜʘ ʠʟʙʠʨʘʪ ʠ 
ʘʜʘʧʪʠʨʘʪ ʧʦʜʭʦʜʷʱʠ ʧʨʦʜʫʢʪʠ.  

ʇʨʝʟ 2016 ʛ. ʠ 2018 ʛ. ʫʯʠʪʝʣʠʪʝ ʚʠʞʜʘʪ ʩʚʦʷʪʘ ʨʦʣʷ ʦʩʥʦʚʥʦ ʧʨʠ ʠʟʙʦʨʘ ʠ 
ʘʜʘʧʪʘʮʠʷʪʘ ʥʘ ʠʛʨʦʚʠʪʝ ʨʝʩʫʨʩʠ, ʘ ʩʲʱʦ ʜʘ ʦʨʛʘʥʠʟʠʨʘʪ ʧʨʦʮʝʩʘ ʠ ʜʘ 
ʦʙʷʩʥʷʚʘʪ ʠ ʜʦʧʲʣʚʘʪ ʥʝʷʩʥʠʪʝ ʤʦʤʝʥʪʠ. ɺ ʧʦ-ʤʘʣʢʘ ʩʪʝʧʝʥ ʪʝ ʦʪʛʦʚʘʨʷʪ, ʯʝ 
ʨʦʣʷʪʘ ʠʤ ʝ ʜʘ ʟʘʜʘʚʘʪ ʚʲʧʨʦʩʠ ʠ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ ʫʯʝʥʠʢʘ.  
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ʌʠʛʫʨʘ 5. ʈʦʣʷ ʥʘ ʫʯʠʪʝʣʠʪʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ  

3.4. ʐʞʪʫʧʫʙ ʦʙ ʡʠʨʧʤʠʛʙʦʞ ʦʙ ʧʚʩʙʠʧʛʙʫʞʤʦʡ ʡʜʩʡ ʛ ʬʰʞʚʦʡʸ ʨʩʧʯʞʪ 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʛʦʜʠʥʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʫʯʠʪʝʣʠʪʝ ʪʚʲʨʜʷʪ, ʯʝ ʠʟʧʦʣʟʚʘʪ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʯʝʩʪʦ (43% ʟʘ 2016 ʛ. ʠ 36% ʟʘ 2018 ʛ.). ʇʦ-ʨʷʜʢʦ (ʚʝʜʥʲʞ 
ʤʝʩʝʯʥʦ) ʫʯʝʙʥʠʪʝ ʠʛʨʠ ʩʝ ʧʨʠʣʘʛʘʪ ʦʪ ʦʢʦʣʦ 40% ʦʪ ʫʯʠʪʝʣʠʪʝ ʦʪ ʜʚʝʪʝ 
ʧʨʦʫʯʚʘʥʠʷ (ʌʠʛ. 6.). ʉʲʱʝʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ʠʤʘ ʚ ʧʨʦʮʝʥʪʲʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, 
ʢʦʠʪʦ ʥʝ ʠʟʧʦʣʟʚʘʪ ʠʛʨʦʚʠ ʧʨʦʜʫʢʪʠ ʚ ʨʘʙʦʪʘʪʘ ʩʠ: 8% ʧʨʝʟ 2016 ʛ. ʠ 25% ʧʨʝʟ 
2018 ʛ. ʇʨʠʯʠʥʠʪʝ ʟʘ ʪʦʚʘ ʩʘ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʥʘʯʠʥʲʪ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 
ʘʥʢʝʪʘʪʘ ʦʪ 2016 ʛ. ï ʦʩʥʦʚʥʦ ʩʨʝʜ ʫʯʠʪʝʣʠ, ʢʦʠʪʦ ʩʝ ʠʥʪʝʨʝʩʫʚʘʪ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ 
ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʙʦʪʘʪʘ ʩʠ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʝ ʧʨʦʬʠʣʲʪ ʥʘ 
ʘʥʢʝʪʠʨʘʥʠʪʝ ï ʥʘʜ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʪʷʭ ʧʨʝʧʦʜʘʚʘʪ ʚ ʧʨʝʜʫʯʠʣʠʱʥʦʪʦ ʠ 
ʥʘʯʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʲʜʝʪʦ ʧʦ ʪʨʘʜʠʮʠʷ ʩʝ ʧʦʣʟʚʘ ʧʦʚʝʯʝ ʆɹʀ, ʪʘʢʘ ʯʝ 
ʪʷʭʥʘʪʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʝ ʥʘʡ-ʟʘʩʪʲʧʝʥʘ. 

 
ʌʠʛʫʨʘ 6. ʏʝʩʪʦʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ 
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3.5. ʈʧʤʞʠʦʧʪʫ ʡ ʛʤʡʸʦʡʞ ʦʙ ʧʚʩʙʠʧʛʙʫʞʤʦʡʫʞ ʡʜʩʡ ʛʳʩʮʬ ʬʰʞʚʦʡʸ 
ʨʩʧʯʞʪ  

ʄʥʝʥʠʝʪʦ ʥʘ ʫʯʠʪʝʣʠʪʝ ʟʘ ʩʪʝʧʝʥʪʘ ʥʘ ʧʦʣʝʟʥʦʩʪ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ 
ʧʨʝʟ 2016 ʛ. ʠ 2018 ʛ. ʤʦʞʝ ʜʘ ʩʝ ʚʠʜʠ ʥʘ ʬʠʛ. 7. ʆʩʥʦʚʥʘʪʘ ʯʘʩʪ ʦʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʩʤʷʪʘʪ, ʯʝ ʠʛʨʠʪʝ ʩʘ ʤʥʦʛʦ ʧʦʣʝʟʥʠ ʠʣʠ ʧʦʣʝʟʥʠ ʟʘ ʫʯʝʙʥʠʷ 
ʧʨʦʮʝʩ, ʢʘʪʦ ʪʘʟʠ ʪʝʥʜʝʥʮʠʷ ʩʝ ʟʘʩʠʣʚʘ ʧʨʝʟ 2018 ʛ. ʉʧʦʨʝʜ ʧʦʩʣʝʜʥʠʪʝ ʜʘʥʥʠ 
62% ʦʪ ʫʯʠʪʝʣʠʪʝ ʦʮʝʥʷʚʘʪ ʠʛʨʠʪʝ ʢʘʪʦ ʤʥʦʛʦ ʧʦʣʝʟʥʠ, 32% ʢʘʪʦ ʧʦʣʝʟʥʠ. ʇʨʝʟ 
2016 ʛ. ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠʟʨʘʟʷʚʘʪ ʧʦ-ʫʤʝʨʝʥʦ ʤʥʝʥʠʝ ʟʘ ʧʦʣʝʟʥʦʩʪʪʘ ʦʪ ʠʛʨʠʪʝ 
ï 45% ʛʠ ʥʘʤʠʨʘʪ ʟʘ ʤʥʦʛʦ ʧʦʣʝʟʥʠ, ʘ 36% ʟʘ ʧʦʣʝʟʥʠ. 

 
ʌʠʛʫʨʘ 7. ʉʪʝʧʝʥ ʥʘ ʧʦʣʝʟʥʦʩʪ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʩʧʦʨʝʜ ʫʯʠʪʝʣʠʪʝ  

ʋʯʠʪʝʣʠʪʝ ʜʘʚʘʪ ʤʥʝʥʠʝʪʦ ʩʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʛʨʠʪʝ ʚ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ 
ʩʠʪʫʘʮʠʠ (ʌʠʛ. 8.). ʇʨʝʟ 2014 ʛ. ʪʝ ʩʘ ʧʦ-ʢʦʥʩʝʨʚʘʪʠʚʥʠ ʢʘʪʦ ʩʤʷʪʘʪ, ʯʝ ʠʛʨʠʪʝ 
ʩʘ ʧʦʜʭʦʜʷʱʠ ʚ ʧʦ-ʤʘʣʢʘ ʩʪʝʧʝʥ ʟʘ ʜʝʡʥʦʩʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʦʙʫʯʝʥʠʝʪʦ. ʊʝ 
ʪʚʲʨʜʷʪ, ʯʝ ʠʛʨʠʪʝ ʩʘ ʧʨʠʣʦʞʠʤʠ ʦʩʥʦʚʥʦ ʟʘ ʠʟʚʲʥʢʣʘʩʥʦ ʦʙʫʯʝʥʠʝ, ʢʘʪʦ ʩʪʠʤʫʣ 
ʠʣʠ ʥʘʛʨʘʜʘ ʟʘ ʫʯʝʥʠʮʠʪʝ ʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʚ ʜʦʤʘʰʥʠ ʫʩʣʦʚʠʷ. ɽʜʚʘ 4% 
ʦʪʛʦʚʘʨʷʪ, ʯʝ ʠʛʨʠʪʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ. ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ 
ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʯʠʪʘʪ ʠʛʨʠʪʝ ʟʘ ʮʝʣʝʩʲʦʙʨʘʟʥʠ ʧʨʝʜʠʤʥʦ ʟʘ ʫʧʨʘʞʥʝʥʠʝ (73%), 
ʠʟʚʲʥʢʣʘʩʥʦ ʦʙʫʯʝʥʠʝ (56%) ʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʫʯʝʙʥʠ ʮʝʣʠ (48%). 
ʅʝʟʚʠʩʠʤʦ ʦʪ ʦʪʥʦʩʠʪʝʣʥʦ ʚʠʩʦʢʠʷ ʜʷʣ ʥʘ ʫʯʠʪʝʣʠʪʝ, ʢʦʠʪʦ ʧʦʩʦʯʚʘʪ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʢʘʪʦ ʧʦʜʭʦʜʷʱʠ ʟʘ ʥʷʢʦʠ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ, ʦʯʝʚʠʜʥʦ ʝ, 
ʯʝ ʚʩʝ ʦʱʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʘʩʦʚʦ. ʇʨʦʜʲʣʞʘʚʘʪ ʜʘ ʩʲʱʝʩʪʚʫʚʘʪ ʦʙʝʢʪʠʚʥʠ 
ʧʨʝʯʢʠ ï ʣʠʧʩʘ ʥʘ ʪʝʭʥʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ, ʠʛʨʠ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʠʟʫʯʘʚʘʥʠʷ 
ʤʘʪʝʨʠʘʣ ʠ ʚʨʝʤʝ ʚ ʯʘʩ, ʢʘʢʪʦ ʠ ʧʨʝʜʫʙʝʞʜʝʥʠʷ ʟʘ ʧʦ-h ʠʨʦʢʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ 
ʠʛʨʦʚʠʟʘʮʠʷ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʢʘʪʦ ʮʠʪʠʨʘʥʦʪʦ: Ăʇʨʝʜʠ ʪʦʚʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʝ ʫʯʘʪ 
ʜʘ ʧʠʰʘʪ ʠ ʯʝʪʘʪ, ʟʘ ʜʘ ʩʘ ʛʨʘʤʦʪʥʠ, ʘ ʦʙʫʯʠʪʝʣʥʠʪʝ ʠʛʨʠ ʜʘ ʩʝ ʧʦʣʟʚʘʪ ʩʘʤʦ 
ʢʘʪʦ ʧʦʤʦʱʥʠ ʜʠʜʘʢʪʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ.ñ ɺʲʧʨʝʢʠ ʪʦʚʘ ʚʩʝ ʧʦʚʝʯʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ 
ʦʮʝʥʷʚʘʪ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʆɹʀ: Ăʆʙʫʯʠʪʝʣʥʘʪʘ ʠʛʨʘ ʝ ʠʥʪʝʨʝʩʥʘ ʠ ʧʦʚʠʰʘʚʘ 
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ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝñ ʠ ʟʘʪʦʚʘ ʩʝ ʦʯʘʢʚʘ ʠ ʚ ɹʲʣʛʘʨʠʷ ʜʘ ʩʝ ʩʣʝʜʚʘ 
ʩʚʝʪʦʚʥʘʪʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʥʘʨʘʩʪʚʘʱʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʛʨʦʚʠʟʘʮʠʷʪʘ. 

 
ʌʠʛʫʨʘ 8. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʠʛʨʠʪʝ ʚ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ  

ʆʯʘʢʚʘʥʦ, ʩʝʛʘ ʫʯʠʪʝʣʠʪʝ ʦʮʝʥʷʚʘʪ ʧʦ-ʧʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 
ʤʥʝʥʠʝʪʦ ʠʤ ʯʝʪʠʨʠ ʛʦʜʠʥʠ ʧʦ-ʨʘʥʦ (ʌʠʛ. 9.). ʇʨʝʟ 2014 ʛ. ʩʧʦʨʝʜ ʪʷʭ ʠʛʨʠʪʝ 
ʚʣʠʷʷʪ ʥʘʡ-ʜʦʙʨʝ ʚʲʨʭʫ ʥʝʫʩʝʪʥʦʪʦ ʫʯʝʥʝ, ʧʦʚʠʰʘʚʘʪ ʠʥʪʝʨʝʩʘ ʢʲʤ ʫʯʝʙʥʠʷ 
ʧʨʝʜʤʝʪ, ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʤʘʛʘʪ ʟʘ 
ʫʧʨʘʞʥʷʚʘʥʝ ʥʘ ʧʨʠʜʦʙʠʪʠ ʟʥʘʥʠʷ. ɼʥʝʩ, ʫʯʠʪʝʣʠʪʝ ʦʮʝʥʷʚʘʪ ʧʦ-ʧʦʣʦʞʠʪʝʣʥʦ 
ʚʣʠʷʥʠʝʪʦ ʥʘ ʠʛʨʠʪʝ ʚʲʨʭʫ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʘʩʧʝʢʪ ʠ ʥʘʡ-ʚʝʯʝ ʚʲʨʭʫ: 
ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʫʧʨʘʞʥʷʚʘʥʝ, ʧʨʠʣʘʛʘʥʝʪʦ 
ʥʘ ʥʦʚʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʤʝʪʦʜʠ, ʥʝʫʩʝʪʥʦ ʫʯʝʥʝ, ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʝʩʘ ʢʲʤ 
ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ ʠ ʘʢʪʠʚʥʦʪʦ ʫʯʘʩʪʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʩʝ ʟʘʙʝʣʷʟʚʘ 
ʦʪʥʦʩʠʪʝʣʥʦ ʧʦ-ʛʦʣʝʤʠʷʪ ʧʨʦʮʝʥʪ ʜʘʣʠ ʦʪʛʦʚʦʨ ʥʘ ʪʦʟʠ ʚʲʧʨʦʩ ʧʨʝʟ 2018 ʛ. ʚ 
ʩʨʘʚʥʝʥʠʝ ʩ 2014 ʛ. ʟʘ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʩʨʘʚʥʝʥʠʷ (ʬʠʛ. 8. ʠ ʬʠʛ. 9.). ʇʨʠʯʠʥʘʪʘ 
ʟʘ ʪʦʚʘ ʝ, ʯʝ ʟʘ ʪʝʟʠ ʯʝʪʠʨʠ ʛʦʜʠʥʠ ʫʯʠʪʝʣʠʪʝ ʩʘ ʩʝ ʟʘʧʦʟʥʘʣʠ ʩ ʚʲʟʤʦʞʥʦʩʪʠʪʝ 
ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʠ ʩʘ ʠʟʛʨʘʜʠʣʠ ʤʥʝʥʠʝʪʦ ʩʠ ʟʘ ʪʷʭʥʦʪʦ ʚʣʠʷʥʠʝ ʠ 
ʧʨʠʣʦʞʝʥʠʝ. 
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ʌʠʛʫʨʘ 9. ɺʣʠʷʥʠʝ ʥʘ ʠʛʨʠʪʝ ʚʲʨʭʫ ʘʩʧʝʢʪʠʪʝ ʥʘ ʫʯʝʥʝʪʦ  

ʀʙʣʤʷʰʞʦʡʞ 

ʅʝʩʲʤʥʝʥʦ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʛʨʠ ʱʝ 
ʧʨʦʜʲʣʞʘʪ ʜʘ ʥʘʚʣʠʟʘʪ ʚʩʝ ʧʦ-ʤʘʩʦʚʦ ʚ ʫʯʠʣʠʱʘʪʘ ʫ ʥʘʩ, ʘ ʠ ʧʦ ʩʚʝʪʘ. ɿʘ ʜʘ 
ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʝʬʝʢʪʠʚʥʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʧʲʣʥʷʪ ʤʥʦʞʝʩʪʚʦ 
ʫʩʣʦʚʠʷ. ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʝ ʪʝʭʥʠʯʝʩʢʦʪʦ ʠ ʧʨʦʜʫʢʪʦʚʦʪʦ ʦʙʝʟʧʝʯʘʚʘʥʝ ï
ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘ ʪʝʭʥʠʢʘ ʚ ʫʯʠʣʠʱʥʠʪʝ ʢʘʙʠʥʝʪʠ, ʙʲʨʟ ʀʥʪʝʨʥʝʪ, 
ʢʘʢʪʦ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ ʠʛʨʠ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʠʤ (ʙʝʟʧʣʘʪʥʦ ʠʣʠ ʥʘ 
ʩʠʤʚʦʣʠʯʥʘ ʮʝʥʘ) ʥʘ ʫʯʠʣʠʱʘʪʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʪʦ 
ʦʙʝʟʧʝʯʘʚʘʥʝ ï ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʜʚʠʜʷʪ ʜʦʩʪʘʪʲʯʝʥ ʙʨʦʡ ʯʘʩʦʚʝ (ʚ ʢʣʘʩ ʠʣʠ 
ʢʘʪʦ ʠʟʙʠʨʘʝʤʦ ʦʙʫʯʝʥʠʝ) ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʠ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ 
ʝʬʠʢʘʩʥʦ ʮʝʣʝʥʘʩʦʯʝʥʦ ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʣʠʯʥʘʪʘ 
ʪʝʭʥʠʢʘ ʠ ʩʦʬʪʫʝʨʥʠʪʝ ʧʨʦʜʫʢʪʠ. ɺ ʧʦʜʢʨʝʧʘ ʥʘ ʪʝʟʠ ʠʟʚʦʜʠ ʩʘ ʠ ʥʷʢʦʠ ʦʪ 
ʢʦʤʝʥʪʘʨʠʪʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ: Ăʂʚʘʣʠʬʠʢʘʮʠʦʥʥʠʪʝ ʢʫʨʩʦʚʝ ʥʝ ʩʘ ʥʘ ʚʠʩʦʢʦ 
ʥʠʚʦ ʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʫʯʠʪʝʣʠʪʝ ʥʝ ʩʘ ʜʦʚʦʣʥʠ, ʟʘʱʦʪʦ ʥʝ ʩʘ ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʘʩʦʯʝʥʠ.ñ; Ăʄʘʣʢʠʪʝ ʫʯʠʣʠʱʘ ʥʷʤʘʪ ʬʠʥʘʥʩʦʚ ʨʝʩʫʨʩ, ʟʘ ʜʘ ʟʘʢʫʧʷʪ 
ʩʲʚʨʝʤʝʥʥʘ ʪʝʭʥʠʢʘ ʠ ʧʦʜʭʦʜʷʱ ʩʦʬʪʫʝʨ.ñ 

ʊʝʟʠ ʤʝʨʢʠ ʤʦʛʘʪ ʜʘ ʜʦʧʨʠʥʝʩʘʪ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʊ ʠ ʆɹʀ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʫʯʝʙʥʠʷ 
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ʧʨʦʮʝʩ. ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʧʨʠʚʣʠʯʘʥʝʪʦ ʢʘʢʪʦ ʥʘ ʫʯʠʪʝʣʠ, ʪʘʢʘ ʠ ʥʘ ʫʯʝʥʠʮʠ 
ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ ʠ ʨʝʩʫʨʩʠ, ʪʲʡ ʢʘʪʦ ʪʝ ʤʦʛʘʪ ʥʘʡ-ʪʦʯʥʦ 
ʜʘ ʬʦʨʤʫʣʠʨʘʪ ʥʫʞʜʠʪʝ ʠ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʩʠ ʠ ʜʘ ʩʝ ʘʨʛʫʤʝʥʪʠʨʘʪ. ʊʦʚʘ ʙʠ 
ʜʦʚʝʣʦ ʜʦ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʦʣʦʞʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʢʘʪʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 
ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʧʦʜʨʘʩʪʚʘʱʠʪʝ ʢʲʤ ʫʯʝʥʝʪʦ ʠ ʫʯʝʙʥʠʪʝ ʧʨʝʜʤʝʪʠ, ʩʲʟʜʘʚʘʥʝ 
ʥʘ ʤʦʩʪ ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʪʘ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ 
ʥʘʧʫʩʥʘʣʠʪʝ ʫʯʝʥʠʮʠʪʝ. ʅʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʠʛʨʠʪʝ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʠʟʷʚʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʩ ʧʦ-ʩʣʘʙʠ ʧʦʟʥʘʥʠʷ ʠ ʧʨʦʙʣʝʤʥʦ ʧʦʚʝʜʝʥʠʝ. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʊʘʟʠ ʨʘʟʨʘʙʦʪʢʘ ʩʝ ʧʦʜʢʨʝʧʷ ʦʪ ʧʨʦʝʢʪ: ɸʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʟʘ 
ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʀʂʊ ʨʝʩʫʨʩʠʪʝ ʚ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘ, ɼʄ02/1, ʌʦʥʜ "ʅʘʫʯʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ", ʂʦʥʢʫʨʩ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʤʣʘʜʠ ʫʯʝʥʠ 
- 2016, 2016 ï 2018, http://hsi.iccs.bas.bg/projects/MPIKT/ 
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TRENDS IN THE APPLICATION OF EDUCATIONAL GAMES IN BULGARIA  
IN THE LAST FIVE YEARS 

Elena Paunova-Hubenova, Valentina Terzieva, Yordanka Boneva,  
Stanislav Dimitrov 

Abstract: The article explores the application of educational games over the last five years in 
Bulgarian schools. The trends in the change of different aspects in this field are traced, focusing 
on the attitude of the teachers to the gaming educational resources. Self-assessments of 
teachers' competence for the use of ICT in learning purposes, their willingness to engage in 
developing such learning materials, and the appropriate age for introducing educational games 
into learning are presented. Teachers' views on their role in the use of games, their usefulness, 
and their impact on various aspects of school education in Bulgaria are traced. 

Keywords: Educational games, Tendencies in education, Teachersô opinion   
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1. ɻʳʛʞʝʞʦʡʞ 

ʇʨʦʝʢʪʲʪ GLAT ï Games for Learning Algorithmic Thinking ʝ ʧʨʦʝʢʪ ʧʦ 
ʧʨʦʛʨʘʤʘ ɽʨʘʟʲʤ +, ʂʣʶʯʦʚʘ ʜʝʡʥʦʩʪ 2: ʉʲʪʨʫʜʥʠʯʝʩʪʚʦ ʟʘ ʠʥʦʚʘʮʠʠ ʠ ʦʙʤʝʥ 
ʥʘ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ï ʉʪʨʘʪʝʛʠʯʝʩʢʠ ʧʘʨʪʥʴʦʨʩʪʚʘ ʟʘ ʫʯʠʣʠʱʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ., 
ʜʦʛʦʚʦʨ 2017-1-HR01-KA201-035362. ɸʢʪʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʦʪʢʨʠʪʘ ʥʘ ʫʝʙʩʘʡʪʘ ʥʘ ʧʨʦʝʢʪʘ https://glat.uniri.hr/. ʉʲʜʲʨʞʘʥʠʝʪʦ ʚ ʜʦʢʣʘʜʘ ʝ 
ʙʘʟʠʨʘʥʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚʲʚ ʫʝʙʩʘʡʪʘ ʥʘ ʧʨʦʝʢʪʘ. 

2. ʇʪʦʧʛʦʡ ʯʞʤʡ, ʨʧʝʮʧʝʡ ʡ ʠʙʝʙʰʡ  

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʜʘ ʩʝ ʥʘʩʲʨʯʠ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʢʦʜʠʨʘʥʝʪʦ ʠ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʧʦ-ʨʘʥʥʘ 
ʚʲʟʨʘʩʪ ʯʨʝʟ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʠʤ ʚ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʥʘ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ 
ʧʨʝʜʤʝʪʠ ʧʦ ʟʘʙʘʚʝʥ ʠ ʘʪʨʘʢʪʠʚʝʥ ʥʘʯʠʥ. 

ʇʨʦʝʢʪʲʪ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ 
ʢʦʜʠʨʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ ʚ ʥʘʡ-ʨʘʥʥʠʷ ʝʪʘʧ ʥʘ 
ʫʯʠʣʠʱʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʨʘʙʦʪʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 
Ăʩʪʨʘʭʘò ʦʪ ʢʦʜʠʨʘʥʝʪʦ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʝʚʝʥʪʫʘʣʥʘ 
ʙʲʜʝʱʘ ʢʘʨʠʝʨʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʦʯʥʠʪʝ ʥʘʫʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ.  

ɽʜʠʥ ʦʪ ʥʘʯʠʥʠʪʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʪʘʟʠ ʮʝʣ ʝ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʘ 
ʥʘʯʘʣʥʠʪʝ ʫʯʠʪʝʣʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʤʝʪʦʜʠ ʟʘ ʦʙʫʯʝʥʠʝ ʢʘʪʦ 
ʦʙʫʯʝʥʠʝ ʙʘʟʠʨʘʥʦ ʥʘ ʠʛʨʠ (GBL ï Game Based Learning) ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ. 

ɽʢʩʧʝʨʪʥʠʪʝ ʟʘʜʘʯʠ ʚʢʣʶʯʚʘʪ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʠ ʫʯʝʙʥʠ 
ʤʘʪʝʨʠʘʣʠ ʟʘ ʢʫʨʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʥʘ ʥʘʯʘʣʥʠʪʝ ʫʯʠʪʝʣʠ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʨʘʙʦʪʥʠ ʩʝʤʠʥʘʨʠ ʠ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ. 
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3. ʈʙʩʫʦʵʧʩʡ ʡ ʬʰʙʪʫʦʡʯʡ 

ʇʨʦʝʢʪʲʪ ʩʝ ʢʦʦʨʜʠʥʠʨʘ ʦʪ ʜʝʧʘʨʪʘʤʝʥʪ ʀʥʬʦʨʤʘʪʠʢʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 
ʈʠʝʢʘ, ʈʝʧʫʙʣʠʢʘ ʍʲʨʚʘʪʠʷ. ʇʘʨʪʥʴʦʨʠ ʧʦ ʧʨʦʝʢʪʘ ʩʘ ʇʝʜʘʛʦʛʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ 
ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʈʠʝʢʘ, ʋʥʠʚʝʨʩʠʪʝʪ ʥʘ ʃʶʙʣʷʥʘ, ʉʣʦʚʝʥʠʷ, ʋʥʠʚʝʨʩʠʪʝʪ ʥʘ 
ʊʘʣʠʥ, ɽʩʪʦʥʠʷ, ʋʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʉʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ, ʉʢʦʧʠʝ, ɹʠʚʰʘ 
ʖʛʦʩʣʘʚʩʢʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʷ ʠ ʖɿʋ Ăʅʝʦʬʠʪ ʈʠʣʩʢʠñ, ɹʣʘʛʦʝʚʛʨʘʜ, 
ɹʲʣʛʘʨʠʷ. 

ʇʨʝʢʠ ʫʯʘʩʪʥʠʮʠ ʚ ʧʨʦʝʢʪʘ ʩʘ 24 ʭʲʨʚʘʪʩʢʠ ʥʘʯʘʣʥʠ ʫʯʠʪʝʣʠ, ʢʦʠʪʦ ʱʝ 
ʚʟʝʤʘʪ ʫʯʘʩʪʠʝ ʚ ʧʠʣʦʪʥʦʪʦ ʪʝʩʪʚʘʥʝ ʥʘ ʩʲʟʜʘʜʝʥʠʪʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʱʝ 
ʧʨʝʜʣʦʞʘʪ ʩʮʝʥʘʨʠʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʛʨʦʚʠ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʨʘʟʣʠʯʥʠ 
ʧʨʝʜʤʝʪʠ ʩ ʮʝʣ ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ ʫ ʫʯʝʥʠʮʠʪʝ ʚ ʥʘʯʘʣʥʘ 
ʫʯʠʣʠʱʥʘ ʚʲʟʨʘʩʪ. 

ʈʘʙʦʪʥʠʪʝ ʩʨʝʱʠ ʩʘ ʧʣʘʥʠʨʘʥʠ ʚ ʩʤʝʩʝʥ ʤʦʜʝʣ ʥʘ ʦʙʫʯʝʥʠʝ, ʚ ʢʦʡʪʦ ʩʘ 
ʢʦʤʙʠʥʠʨʘʥʠ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʦʙʫʯʝʥʠʝ. 
ʋʯʠʪʝʣʠʪʝ ʱʝ ʧʨʠʩʲʩʪʚʘʪ ʥʘ ʨʘʙʦʪʥʠ ʩʨʝʱʠ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʧʨʦʚʝʜʝʥʠ ʚ 
ʍʲʨʚʘʪʠʷ, ʘ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝʪʦ ʱʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʩʪʝʤʘʪʘ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ Moodle. ɽʢʩʧʝʨʪʠʪʝ ʦʪ ʧʘʨʪʥʴʦʨʩʢʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʱʝ 
ʦʩʠʛʫʨʷʚʘʪ ʧʦʜʢʨʝʧʘ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ, ʟʘ ʜʘ ʤʦʛʘʪ ʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪ ʧʨʠʜʦʙʠʪʠʪʝ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʩʮʝʥʘʨʠʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʩʣʝʜ ʢʦʝʪʦ ʜʘ 
ʧʨʠʣʦʞʘʪ ʪʝʟʠ ʩʮʝʥʘʨʠʠ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ.  

ɸʥʢʝʪʥʦ ʧʨʦʫʯʚʘʥʝ ʱʝ ʧʦʟʚʦʣʠ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʜʘ ʦʮʝʥʷʪ ʨʘʙʦʪʘʪʘ ʩʠ ʧʦ 
ʧʨʦʝʢʪʘ ʠ ʜʘ ʧʨʝʜʣʦʞʘʪ ʧʦʜʦʙʨʝʥʠʷ. 

4. ʈʳʩʛʡ ʨʩʡʪʳʪʫʛʞʦ ʪʞʥʡʦʙʩ 

ʇʲʨʚʘʪʘ ʨʘʙʦʪʥʘ ʩʨʝʱʘ ʥʘ ʪʝʤʘ Ăʆʙʫʯʝʥʠʝ ʙʘʟʠʨʘʥʦ ʥʘ ʠʛʨʠʪʝ ʠ ʜʝʡʥʦʩʪʠ 
ʙʝʟ ʢʦʤʧʶʪʲʨ (unplugged activities)ñ ʩʝ ʧʨʦʚʝʜʝ ʚ ʋʥʠʚʝʨʩʠʪʝʪʘ ʥʘ ʈʠʝʢʘ, 
ʢʘʪʝʜʨʘʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʥʘ 5 ʠ 6 ʘʧʨʠʣ, 2018. ʇʝʜʘʛʦʛʠʯʝʩʢʠʷʪ ʬʘʢʫʣʪʝʪ 
ʦʨʛʘʥʠʟʠʨʘ ʩʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʬʦʢʫʩ ʛʨʫʧʘ ʦʪ 24 ʥʘʯʘʣʥʠ ʫʯʠʪʝʣʠ ʦʪ 13 ʥʘʯʘʣʥʠ 
ʫʯʠʣʠʱʘ ʩ ʧʦʤʦʱʪʘ ʥʘ AZOO, ɸʛʝʥʮʠʷ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠ. 
ʋʯʘʩʪʠʝʪʦ ʚʲʚ ʬʦʨʫʤʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʬʦʨʤʘ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʫʯʝʥʠʝ ʟʘ 
ʫʯʠʪʝʣʠʪʝ. 

ʎʝʣʪʘ ʥʘ ʪʦʟʠ ʨʘʙʦʪʝʥ ʩʝʤʠʥʘʨ ʝ ʫʯʘʩʪʥʠʮʠʪʝ ʜʘ ʙʲʜʘʪ ʚʲʚʝʜʝʥʠ ʚ 
ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʥʘ ʠʛʨʦʚʦ ʙʘʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʜʘ ʠʤ ʩʝ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ 
ʧʨʠʜʦʙʠʷʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ ʩ ʢʦʥʢʨʝʪʥʠ ʧʨʠʤʝʨʥʠ ʜʝʡʥʦʩʪʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʟʘ ʜʝʡʥʦʩʪʠ ʙʝʟ ʢʦʤʧʶʪʲʨ (unplugged 
activities) ʠ ʥʘ ʩʮʝʥʘʨʠʠ ʟʘ ʦʙʫʯʝʥʠʝ.  

ʆʯʘʢʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ: 

Å ʋʩʚʦʷʚʘʥʝ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʠʛʨʦʚʦ ʙʘʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ (GBL) ʠ 
ʜʝʡʥʦʩʪʠ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨ; 
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Å ʇʨʠʜʦʙʠʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ Web 2.0 ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ 
ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʟʘ ʜʝʡʥʦʩʪʠ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨ; 

Å ʉʲʟʜʘʚʘʥʝ ʥʘ ʩʮʝʥʘʨʠʠ ʟʘ ʦʙʫʯʝʥʠʝ ʩ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ 
ʠʜʝʠ ʟʘ ʜʝʡʥʦʩʪʠ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨ. 

ʆʙʫʯʝʥʠʝʪʦ ʙʝʰʝ ʧʨʦʚʝʜʝʥʦ ʦʪ ʅʘʪʘʰʘ ʍʦʠʯ-ɹʦʞʠʯ, ʄʘʨʪʠʥʘ ʍʦʣʝʥʢʦ 
ɼʣʘʙ ʠ ʀʚʦʥʘ ʌʨʘʥʢʦʚʠʯ ʦʪ ʢʘʪʝʜʨʘʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʥʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʥʘ 
ʈʠʝʢʘ, ʗʩʤʠʥʢʘ ʄʝʟʘʢ, ʇʝʪʨʘ ʇʝʡʠʯ ʇʘʧʘʢ ʠ ɼʘʨʢʦ ʃʦʥʜʞʘʨʠʯ ʦʪ ʋʥʠʚʝʨʩʠʪʝʪʘ 
ʥʘ ʈʠʝʢʘ, ʇʝʜʘʛʦʛʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ, ɺʠʢʪʦʨʠʷ ʍʫʤʘʣ ʦʪ ʊʘʣʠʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʁʦʞʝ ʈʫʛʝʣ, ʄʘʪʝʷ ɹʝʚʯʠʯ ʠ ɸʥʷ ʃʫʰʪʝʢ ʦʪ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʃʶʙʣʷʥʘ, ɼʘʥʠʝʣʘ 
ʊʫʧʘʨʦʚʘ ʠ ʀʚʘʥʠʯʢʘ ʅʝʩʪʦʨʦʚʘ ʦʪ ʖɿʋ Ăʅʝʦʬʠʪ ʈʠʣʩʢʠò, ɹʣʘʛʦʝʚʛʨʘʜ, 
ɹʲʣʛʘʨʠʷ. 

ʋʯʘʩʪʥʠʮʠʪʝ ʙʷʭʘ ʟʘʧʦʟʥʘʪʠ ʩʲʩ ʩʨʝʜʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ Moodle ʠ 
ʧʦʣʫʯʠʭʘ ʜʦʩʪʲʧ ʜʦ ʢʫʨʩʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ GLAT, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ 
ʠʟʧʦʣʟʚʘʪ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʜʘ ʢʦʤʫʥʠʢʠʨʘʪ ʧʦʤʝʞʜʫ ʩʠ ʠ ʩ ʝʢʩʧʝʨʪʠʪʝ, ʜʘ 
ʧʨʝʜʘʚʘʪ ʩʲʟʜʘʜʝʥʠʪʝ ʦʪ ʪʷʭ ʩʮʝʥʘʨʠʠ ʠ ʜʘ ʩʧʦʜʝʣʷʪ ʚʧʝʯʘʪʣʝʥʠʷʪʘ ʠ ʦʧʠʪʘ ʩʠ 
ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ ʥʘ ʧʨʘʢʪʠʢʘ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ. ɹʝʰʝ ʧʨʦʚʝʜʝʥʘ ʠ ʘʥʢʝʪʘ, ʟʘ ʜʘ 
ʩʝ ʫʩʪʘʥʦʚʠ ʜʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʫʯʘʩʪʥʠʮʠʪʝ ʩʘ ʟʘʧʦʟʥʘʪʠ ʩ ʦʧʨʝʜʝʣʝʥʠ ʪʝʦʨʝʪʠʯʥʠ 
ʧʦʥʷʪʠʷ, ʤʝʪʦʜʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʦʙʫʯʝʥʠʝ.  

ʇʨʝʜʩʪʘʚʝʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʙʷʭʘ ʠʛʨʠ,ʧʨʠʣʦʞʠʤʠ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ 
ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ ʠ ʧʦʜʭʦʜʷʱʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠ 
ʫʤʝʥʠʷ, ʬʦʨʤʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʦʪ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʢʘʪʦ ʘʣʛʦʨʠʪʲʤ, 
ʮʠʢʲʣ ʠ ʜʨ. ʇʨʘʢʪʠʯʝʩʢʠʪʝ ʜʝʡʥʦʩʪʠ ʚʢʣʶʯʚʘʭʘ ʨʘʙʦʪʘ ʩ Web 2.0 ʠʥʩʪʨʫʤʝʥʪʠʪʝ 
Canva ʠ Sketchpad ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʟʘ ʜʝʡʥʦʩʪʠ ʙʝʟ 
ʢʦʤʧʶʪʲʨ (unplugged activities). ɸʚʪʦʨʩʢʠʷʪ ʠʥʩʪʨʫʤʝʥʪ LePlanner ʙʝʰʝ 
ʠʟʧʦʣʟʚʘʥ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʩʮʝʥʘʨʠʠ ʟʘ ʦʙʫʯʝʥʠʝ ʚ ʛʨʘʬʠʯʝʥ 
ʬʦʨʤʘʪ. 

ʊʤʞʝʛʙʲʡ ʪʫʳʨʣʡ 

ʉʣʝʜʚʘʱʠʪʝ ʜʝʡʥʦʩʪʠ ʧʨʝʜʚʠʞʜʘʪ ʫʯʠʪʝʣʠʪʝ ʜʘ ʩʲʟʜʘʜʘʪ ʩʮʝʥʘʨʠʠ ʟʘ 
ʦʙʫʯʝʥʠʝ ʩ ʧʦʤʦʱʪʘ ʥʘ GLAT ʝʢʩʧʝʨʪʠʪʝ ʢʘʪʦ ʦʥʣʘʡʥ ʤʝʥʪʦʨʠ ʟʘ ʧʨʝʮʠʟʠʨʘʥʝ 
ʥʘ ʩʮʝʥʘʨʠʠʪʝ, ʢʘʪʦ ʦʢʦʥʯʘʪʝʣʥʠʪʝ ʚʝʨʩʠʠ ʱʝ ʙʲʜʘʪ ʧʨʠʣʦʞʝʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʦʙʫʯʝʥʠʝ ʚ ʥʘʯʘʣʥʠʷ ʢʫʨʩ. 

ɺʪʦʨʠʷʪ ʩʝʤʠʥʘʨ ʱʝ ʙʲʜʝ ʥʘ ʪʝʤʘ ĂOʥʣʘʡʥ ʚʠʢʪʦʨʠʥʠ ʠ ʣʦʛʠʯʝʩʢʠ ʟʘʜʘʯʠ ʟʘ 
ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝñ ʠ ʱʝ ʩʝ ʧʨʦʚʝʜʝ ʚ ʢʨʘʷ ʥʘ ʘʚʛʫʩʪ  
2018ʛ.  

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

GLAT ï Games for Learning Algorithmic Thinking ʝ ʧʨʦʝʢʪ ʧʦ ʧʨʦʛʨʘʤʘ ɽʨʘʟʲʤ 
+, ʂʣʶʯʦʚʘ ʜʝʡʥʦʩʪ 2: ʉʲʪʨʫʜʥʠʯʝʩʪʚʦ ʟʘ ʠʥʦʚʘʮʠʠ ʠ ʦʙʤʝʥ ʥʘ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ 
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PROJECT GLAT ð GAMES FOR LEARNING ALGORITHMIC THINKING 

Daniela Tuparova, Ivanichka Nestorova, Kostadin Samardzhiev 

Abstract: In the presentation we outline main goals, approaches, objectives and activities in 
Erasmus+ project GLAT ï Games for Learning Algorithmic Thinking. Actual information could 
be find at the project web site https://glat.uniri.hr/   

Key words: educational computer games, primary school, teacher training, algorithmic thinking 
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A GLANCE BACKWARD WITH NOSTALGY AND FORWARD WITH 
OPTIMISM 

(OR DO WE NEED TO START FROM SCRATCH WHEN INTRODUCING CHILDREN 

TO PROGRAMMING) 

Evgenia Sendova1, Roumen Nikolov2, Pavel Boytchev3 

1 Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences 
2 University of Library Studies and Information Technologies (UNIBIT) 

3 Faculty of Mathematics and Informatics, Sofia University 
jenny@math.bas.bg, roumen.v.nikolov@gmail.com, boytchev@fmi.uni-sofia.bg  

A language that doesn't affect the way you 
 think about programming is not worth knowing. 

Alan J. Perlis 

Summary: The authors represent three generations of informatics educators who profess the 
Logo educational philosophy, promoting the programming as a means for active learning, 
formulating of materialized hypotheses and creative self-expression.  

Key words: Introduction of programming to children, Logo, Logo versions, Scratch  

1. Impressions of certain contemporary views on using IT in education 

At an international exhibition marketing innovations in education technology attended 
by more than 40 thousand visitors there were a great number of examples of how 
NOT to use technology. A program generating a sentence of randomly chosen words 
was called ñPoetò. Similarly, a program generating a sequence of randomly chosen 
notes was called ñComposerò. The authors had not implemented any concepts related 
to the structure of a poem or a musical composition. Not surprisingly, they had not 
heard of books such as ñExploring Language with Logoò [1]. 

At a very recent issue of an annual national conference embracing researchers, 
educators and teachers in mathematics and informatics education there was a 
workshop led by young representatives of companies promoting programming 
courses for young children. They were demonstrating a couple of robots moving in a 
maze on the floor. After showing the commands needed to move the robots (not 
LEFT, RIGHT and FORWARD as you might expect) a mother from the audience 
asked: What would you do after a child who has already learned these commands 
gets bored? The answer was: No, problem at all! We have five other programming 
environments to offeré 

Such examples make us feel nostalgic about what could be referred to as ñoldie but 
a goldieò. 

https://www.unibit.bg/contacts
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2. A Glance Backward ð the RSI experiment 

In the early 80ôs a model for an ICT-prompted curriculum was designed and launched 
by a Research Group on Education (RGE) as a joint project of the Bulgarian Academy 
of Sciences and the Ministry of Education. The RGE mission was to develop a novel 
curriculum based on the use of computers as one of its natural components and 
means for integration of school subjects [2]. The educational resources developed 
specially for the experimental 29 schools included textbooks, teacher guide-books, a 
bulletin ñInformatics and mathematics for teachersò, and unified (Logo-based) 
computer microworlds. These microworlds were tuned to specific subject domains, 
the main idea being to encourage children to act as scientists rather than learn about 
science [3, 4]. 

During the first four years, informatics was introduced as a part of an encyclopaedic 
education. One of the main integrated disciplines in the primary cycle was ñI read, 
write and calculateò. A good example of activities within this subject would be creating 
a situation, in which children would decode a letter (matching numbers with letters), 
read, write, and code a return message in a context of interest to them. 

An innovative idea of integrating the study of mathematics, natural languages 
(Bulgarian, English and Russian), and a computer language (Logo in this case) was 
launched in 1984 by creating the textbook Language and Mathematics for 5th and 6th 
grade (corresponding to the first and second grade according to the RGE system, Fig. 
1).  

   

Fig. 1 Experimental textbooks in the Language and Mathematics subject 

Designed to show the intersection of language study with mathematical thinking in the 
context of informatics, these experimental textbooks included problems on translating 
from a natural to a formal (scientific) language, algorithmic description of basic 
grammar rules, and ways to extend the Logo vocabulary to several languages. 
Informatics notions, such as coding, decoding, tree-graphs, algorithms, variables, 
tables, procedures, recursion, data, etc. were applied in the context of playing, editing 
and creating educational games, coding and decoding secret texts, describing and 
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executing algorithms in mathematics, creating models of language, music and 
science phenomena. 

Here is what Paul Goldenberg (invited as an expert in mathematics and informatics 
education) wrote about the RGE approach [5]: 

One's own natural language is best for conveying the semantics of a mathematical 
idea or situation; algebraic language is best at expressing and transforming 
quantitative or structural relationships; and computational language is optimal for 
describing processes and algorithms. That ï especially the last two paragraphs ï I 
feel like I learned in Sofia! 

Specifically designed microworlds provided tools for the students to deal with new 
notions from a procedural rather than from a declarative point of view. This has 
already had an impact on the way we started teaching mathematics, literature, art and 
music. The newly developed curriculum enabled students to pass gradually from 
constructing controllable models, through turtle geometry and other problem-oriented 
microworlds to a fully programmable microworld for explorations in Euclidean 
geometry ï Geomland [6]. The Geomland microworld was launched in 1986 as a 
language based computer laboratory enabling pupils to construct and experiment with 
Euclidean objects, to investigate their properties, to formulate and verify conjectures, 
i.e. to do and discover mathematics [7].  

The authorsô experience (which might be called experience of three generations of 
programmers) shows that the duality of Logo as a programming language and 
environment, on one hand, and educational philosophy and culture, on the other, is 
one of its biggest strengths.  

3. How many versions of Logo are there? 

Although the use of Logo language declines in the past decade, the Logo philosophy 
(known also as constructionism [8, 9, and 10]) is still well alive and it reincarnates 
itself in numerous learning environments and educational contexts. The tree of Logo 
implementations (all the different Logo versions and dialects build in the past few 
decades) could be seen in Fig. 2 [11]. 

A fundamental feature of the first-born Logos is the concept of the turtle that can be 
animated by students via programs. The first turtles were robots, crawling on the floor 
and leaving traces into beautiful geometrical patterns. These turtle were real physical 
objects that students can touch and can associate with. This tangibility was one of the 
features of Logo that made it stand out compared to all then-existing educational 
languages. 

The physical turtle was soon replaced by a small triangle on the computer screen. 
This made Logo turtles much more affordable ï no need to buy a robot, no need to 
replace the pen, no need to repair the motor. Unfortunately, this improvement was at 
the cost of losing tangibility. The new turtles could be touched only imaginarily. As 
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new educational environments emerged, they improved the functionality of the virtual 
turtle (like 3D motion, nice visual appearance, multiple instances, faster and more 
complex behavior), but still it remained effectively intangible. 

 

Fig.2. The Logo tree: in the top-right corner, marked by ñAò, is the original Logo. The most 
wide-spread successor of Logo and the Logo philosophy, Scratch, is marked by ñBò  

(in the middle of the left section)  

4. Do we need to start from Scratch today? 

The pun is intended. Indeed, Logo is not a fashionable word anymore. Peopleôs 
reactions to it are either yeah-I-used-it- when-I-was-a-kid nostalgia or hum-what-is-
this-supposed-to-mean confusion. However, most of the features first demonstrated 
with Logo are found in modern educational environments.  

One of the many new block-based programming environments developed specifically 
for young users is Scratch. It has over 2 million registered users aged less than 12 
years. The popularity of this style of programming with young children is in part due 
to its ease of readability, browsability, interactivity and visual and dynamic outcomes 
[12].  

Let us note that in Scratch the code blocks only lock into place in syntactically valid 
ways, thus ñbugsò are always semantic errors, unlike the text-based Logo versions, 
where the ñbugsò could be due to typing errors or misremembered details of language 
syntax. One would expect that the number of affordances offered by Scratch would 
make it easier for students to learn and interpret. 

However, recent study [13] comparing the attitudinal and learning outcomes of sixth 
graders programming in either Logo or Scratch shows that students who learned Logo 
had on average higher confidence in their ability to program, contrary to researchersô 
hypothesis. The authors of the study suppose that the low-level details (such as 
syntax) in the textual representation of Logo allow students to focus on some 
important low-level details, such as the role of every command in a larger program. 
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Furthermore, they conjecture that it is this low-level focus which allowed students 
learning Logo to compensate for the lack of a visual representation. 

By comparing the performance of students in different programming environment one 
could decide which features of the student experience are influenced by the content 
of the programming, and which ï by the programming environment. 

But maybe it is true that if a computer language does not change your way of thinking 
there is no need to learn ité 

Here is how the idea of modeling a fern has been implemented in the Bulgarian 
version of Comenius Logo (Fig. 3 left) and in Scratch (Fig. 3, right). 

 

  

Fig 3. Modeling ferns in Comenius Logo (left) and Scratch (right) 

 

An iconoclastic implementation of the Logo language was Elica, designed and 
developed by the third author [14]. Elica reached far beyond the traditional flat turtle 
graphics by providing a 3D animation of user-programmable objects. 

Elica was used to teach Computer Graphics at Sofia University [15]. Next we give 
examples taken from two other courses at the Faculty of Mathematics and Informatics 
in which the objects are defined in a Logo style. 

The snapshots on Fig. 4 are of a model of the human figure. It is used in the Geometry 
of Motion course where students use virtual mechanical elements to construct 
programmatically a complex mechanism. Internally the linkage between the elements 
is implemented by an invisible turtle, which traverses the ñjointsò and the ñbonesò 
similarly to how it would traverse a Pythagorean three. The examples could be played 
live at this URL: https://goo.gl/j9yGhG. 

The snapshots on Fig. 5 are from Fundamentals of Computer Graphics course. They 
use a Logo-like set of commands to define and visualize: dynamically-random 
Pythagoras tree (left), animated hand gestures (middle) and a flexible skin over a 
skeleton (right). These examples can be played live at https://goo.gl/dLDM6n, 
https://goo.gl/YKmFVj and https://goo.gl/cuVKjt 

Models of phenomena from natural sciences have been often part of projects 
developed by young students and teachers-to-be (Fig. 5 and 6). 

 

https://goo.gl/j9yGhG
https://goo.gl/dLDM6n
https://goo.gl/YKmFVj
https://goo.gl/cuVKjt
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Fig. 4 ɸ model of the human figure used in the Geometry of Motion course 

 

     

Fig. 5 Dynamically-random Pythagoras tree (left), animated hand gestures (middle) and a 
flexible skin over a skeleton (right). 

 

 

 

(a) 

 

(b) 

 

(c) 

Fig 6. (a) Snowflakes with Comenius Logo; (b) Winter whirlwind with Scratch; (c) Atoms 
forming a crystal structure with Elica 
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Fig. 7 Modeling wind generated waves (left) and the Solar system including Pluto (right) 

Conclusion 

A French proverb says: Plus ça change, plus c'est la même chose. A translation in 
English offered by Douglas Hofstadter in his wonderful collection of articles on 
language, art and logic Metamagical Themas [16]) reads as follows: The more it 
changes, the samer it gets. The idea is that the more manifestations of a certain 
phenomenon you see, the more you are able to see what the sameness is and thus - 
to understand its essence! 

This idea was well demonstrated at a recent event (14th December 2017) at the 
Institute of Education of University College London celebrating the work and 
contributions of two eminent representatives of Constructionism (Celia Hoyles and 
Richard Noss) who are Foreign Fellows of the Union of Bulgarian Mathematicians 
(Fig. 8 left). They were editors of ñLearning mathematics and Logoò [17], they 
coordinated the WebLabs project, which focused on using the ToonTalk computer 
environment for young students to build models of their mathematical and scientific 
knowledge [18], and are recently working on the ScratchMaths project, which has 
designed curriculum materials and professional development to support mathematical 
learning through programming for pupils aged between 9 and 11 years [19]. 

 

  

Fig. 8 left: Richard Noss and Celia Hoyles share their memories with colleagues, students 
and academic friends from around the world; right: Paul Goldenberg talks about language 

and mathematics (quoting the Bulgarian RSI experiment) 

https://en.wikipedia.org/wiki/University_College_London
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At the same event the above mentioned Paul Goldenberg talked about his fascination 
by language and how kids learn and use it. He explicitly mentioned his being inspired 
by both the recent project ScratchMaths and the Bulgarian experiment on integrating 
Language and Mathematics within the Research Group on Education (Fig.8 right). 

Thus, there is no need to put in conflict the different programming environments 
provided they bring to life an inspiring educational idea ïit is better to program to learn 
rather than to learn to program.  

The recent advances in computer technology, especially in the area of Augmented 
Reality (AR), are a chance to bring back the direct contact between students and the 
Logo turtle é and to go back to the roots of Logo. It is already possible to build 
educational environments where students could directly manipulate AR objects. It is 
a matter of time to have this technology widely spread in schools. The real question 
is ñWhat shall the students do with what they know and canéò The answer is a joint 
responsibility of the technology designers, the teacher educators and the teachers. 
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ʈʇɼʄɾɽ ʆɹʀɹɽ ʊ ʆʇʊʋɹʄɼʁʘ ʁ ʆɹʈʉɾɽ ð ʊ ʇʈʋʁʅʁʀʓʅ 

ɽʚʛʝʥʠʷ ʉʝʥʜʦʚʘ, ʈʫʤʝʥ ʅʠʢʦʣʦʚ, ʇʘʚʝʣ ɹʦʡʯʝʚ 

ʈʝʟʶʤʝ: ɸʚʪʦʨʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʪʨʠ ʧʦʢʦʣʝʥʠʷ ʧʨʦʛʨʘʤʠʩʪʠ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʟʘ ʢʦʠʪʦ ʃʦʛʦ ʝ ʥʝ ʩʘʤʦ ʝʟʠʢ ʠ ʩʨʝʜʘ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ, ʘ ʥʘʡ-ʚʝʯʝ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʬʠʣʦʩʦʬʠʷ ʠ ʢʫʣʪʫʨʘ, ʠʟʚʝʩʪʥʘ ʧʦʜ ʠʤʝʪʦ 
Ăʢʦʥʩʪʨʫʢʮʠʦʥʠʟʲʤñ. ɺ ʃʦʛʦ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʘʢʪʠʚʥʦ 
ʫʯʝʥʝ, ʬʦʨʤʫʣʠʨʘʥʝ ʠ ʚʝʨʠʬʠʮʠʨʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠʟʠʨʘʥʠ ʭʠʧʦʪʝʟʠ, ʢʘʢʪʦ ʠ ʟʘ 
ʪʚʦʨʯʝʩʢʦ ʩʝʙʝʠʟʨʘʟʷʚʘʥʝ. ɺ ʩʪʘʪʠʷʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʲʨʚʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʨʝʩʫʨʩʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩ ʃʦʛʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʇʨʦʙʣʝʤʥʘʪʘ ʛʨʫʧʘ ʧʦ ʦʙʨʘʟʦʚʘʥʠʝʪʦ 
(1978-1990). ʅʘʣʠʯʠʝʪʦ ʥʘ ʦʛʨʦʤʝʥ ʙʨʦʡ ʠʤʧʣʝʤʝʥʪʘʮʠʠ (ʚʝʨʩʠʠ ʠ ʜʠʘʣʝʢʪʠ) ʥʘ ʃʦʛʦ, 
ʩʲʟʜʘʜʝʥʠ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʜʝʩʝʪʠʣʝʪʠʷ, ʝ ʠʣʶʩʪʨʠʨʘʥʦ ʩ ʜʲʨʚʦ, ʚ ʢʦʝʪʦ ʩʝ 
ʦʪʢʨʦʷʚʘʪ ʦʨʠʛʠʥʘʣʥʘʪʘ ʚʝʨʩʠʷ ʥʘ ʃʦʛʦ ʠ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʘʪʘ ʩʲʚʨʝʤʝʥʥʘ ʥʝʛʦʚʘ 
ʚʝʨʩʠʷ ï Scratch. ʅʘʧʨʘʚʝʥ ʝ ʢʨʘʪʲʢ ʢʦʤʝʥʪʘʨ ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷ 
ʠʤʘ ʣʠ ʩʲʱʝʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ʚ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠ ʧʨʠ ʨʘʙʦʪʘ ʩ ʢʣʘʩʠʯʝʩʢʦ ʃʦʛʦ 
ʠ Scratch. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʠ ʧʨʠʤʝʨʠ ʦʪ ʜʚʘ ʢʫʨʩʘ ʚʲʚ ʌʄʀ-ʉʋ, ʚ ʢʦʠʪʦ ʩʝ ʧʦʣʟʚʘ ʣʦʛʦ-
ʩʪʠʣ ʥʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ. ʀʟʨʘʟʝʥʘ ʝ (ʦʩʥʦʚʘʪʝʣʥʘʪʘ) ʥʘʜʝʞʜʘ ʥʘ ʘʚʪʦʨʠʪʝ 
ʙʣʠʟʢʦʪʦ ʙʲʜʝʱʝ ʥʘ ʃʦʛʦ ʜʘ ʩʝ ʚʲʨʥʝ ʢʲʤ ʢʦʨʝʥʠʪʝ ʥʘ ʃʦʛʦ. 

  

http://www.cs.grinnell.edu/~sigcse/
https://en.wikipedia.org/wiki/Special:BookSources/0-465-04566-9
http://dx.doi.org/10.1007/s10758-011-9175-0
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"ʅɹʋɾʅɹʋʁʃɹʋɹ ɻ ʊɻɾʋɹ ʇʃʇʄʇ ʅɾʆ" ð ɾɽʆʇ ʊʓɺʁʋʁɾ 
ɻ ʉɹʅʃʁʋɾ ʆɹ "STEM DISCOVERY WEEK 2018" 
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ʀʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ 
kivanova@math.bas.bg, toni.chehlarova@math.bas.bg, jenny@math.bas.bg  

ʈʝʟʶʤʝ: ʉʪʘʪʠʷʪʘ ʦʧʠʩʚʘ ʧʨʦʮʝʩʘ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ "ʄʘʪʝʤʘʪʠʢʘʪʘ 
ʚ ʩʚʝʪʘ ʦʢʦʣʦ ʤʝʥ" ï ʝʜʥʘ ʠʥʠʮʠʘʪʠʚʘ ʟʘ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʧʦʜʭʦʜ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʦʙʱʦʝʚʨʦʧʝʡʩʢʘʪʘ ʩʝʜʤʠʮʘ ʥʘ ʦʪʢʨʠʚʘʪʝʣʩʪʚʦʪʦ "STEM Discovery Week 2018". 
ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʜʘ ʩʝ ʦʨʛʘʥʠʟʠʨʘ ʠ ʧʦʧʫʣʷʨʠʟʠʨʘ ʧʦʜʦʙʥʦ ʩʲʙʠʪʠʝ ʚ 
ʠʟʢʣʶʯʠʪʝʣʥʦ ʢʨʘʪʢʠ ʩʨʦʢʦʚʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ. ɸʥʘʣʠʟʲʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ (ʧʦʣʫʯʝʥʠʪʝ ʧʨʦʝʢʪʠ, ʢʘʢʪʦ ʠ ʦʪʢʣʠʢʲʪ ʥʘ 
ʫʯʘʩʪʥʠʮʠʪʝ ʟʘ ʬʠʥʘʣʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʲʨʬʦʨʤʘʥʩ) ʧʦʢʘʟʚʘ, ʯʝ ʜʝʮʘʪʘ ʤʦʛʘʪ ʜʘ 
ʩʝ ʟʘʧʘʣʷʪ ʟʘ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʢʘʪʦ ʙʲʜʘʪ ʩʪʠʤʫʣʠʨʘʥʠ ʜʘ ʦʪʢʨʠʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ 
ʥʝʡʥʠ ʧʨʦʷʚʣʝʥʠʷ ʚ ʨʝʘʣʥʠʷ ʞʠʚʦʪ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʦʜʭʦʜ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʧʲʨʬʦʨʤʘʥʩ, STEM Discovery Week 2018 

1. ʈʩʧʞʣʫʳʫ Scientix ʡ ɾʛʩʧʨʞʢʪʣʙʫʙ ʡʦʡʯʡʙʫʡʛʙ STEM Discovery 
Week 2018 

ʇʨʦʝʢʪʲʪ Scientix [1] ʩʝ ʨʘʞʜʘ ʚ 2009 ʛ. ʢʘʪʦ ʠʥʠʮʠʘʪʠʚʘ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ 
ʢʦʤʠʩʠʷ ʠ ʩʝ ʫʧʨʘʚʣʷʚʘ ʦʪ Eʚʨʦʧʝʡʩʢʘʪʘ ʫʯʠʣʠʱʥʘ ʤʨʝʞʘ (EUN). Oʩʥʦʚʥʘʪʘ 
ʮʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʜʘ ʥʘʩʲʨʯʘʚʘ ʠ ʧʦʜʢʨʝʧʷ ʦʙʱʦʝʚʨʦʧʝʡʩʢʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ 
ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʧʦʣʠʪʠʮʠ ʠ ʜʨʫʛʠ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ, 
ʩʚʲʨʟʘʥʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ (ʪ. ʥʘʨ. 
STEM-ʦʙʨʘʟʦʚʘʥʠʝ, ʘʢʨʦʥʠʤ ʥʘ Science, Technology, Engineering and 
Mathematics). ʅʘʡ-ʛʦʣʝʤʠʷʪ ʧʨʠʥʦʩ ʥʘ Scientix ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 
ʦʙʱʦʝʚʨʦʧʝʡʩʢʘ ʤʨʝʞʘ ʟʘ ʦʙʤʝʥ ʥʘ ʠʜʝʠ, ʧʨʘʢʪʠʢʠ ʠ ʦʧʠʪ, ʢʦʠʪʦ ʩʘ ʦʪ 
ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʠ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ [2]. 

ʀʥʩʪʠʪʫʪʲʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ (ʀʄʀ) ʧʨʠ ɹɸʅ ʩʝ ʚʢʣʶʯʠ ʢʘʪʦ 
ʥʘʮʠʦʥʘʣʥʘ ʢʦʥʪʘʢʪʥʘ ʪʦʯʢʘ ʟʘ ɹʲʣʛʘʨʠʷ ʚʲʚ ʚʪʦʨʘʪʘ ʬʘʟʘ ʥʘ Scientix (2013ï
2015). ʇʦ ʚʨʝʤʝ ʥʘ ʪʘʟʠ ʬʘʟʘ ʩʝ ʨʘʟʰʠʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʝʩʫʨʩʠʪʝ ʦʪ 
ʧʣʘʪʬʦʨʤʘʪʘ ʥʘ Scientix ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʨʘʚʥʠʱʝ, ʢʘʪʦ ʩʝ ʦʙʭʚʘʥʘʭʘ ʠ 
ʩʲʟʜʘʜʦʭʘ ʨʘʟʣʠʯʥʠ ʦʙʱʥʦʩʪʠ [3]. ʎʝʣʝʚʘʪʘ ʛʨʫʧʘ ʙʷʭʘ ʫʯʠʪʝʣʠʪʝ, ʥʦ 
ʦʙʱʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʠ ʜʦ ʜʥʝʩ ʩ ʧʣʘʪʬʦʨʤʘʪʘ ʤʫ, ʦʙʭʚʘʱʘʪ 
ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʚ ʪʦʯʥʠʪʝ ʥʘʫʢʠ, ʫʯʝʥʠʮʠ, ʨʦʜʠʪʝʣʠ ʠ ʜʝʡʮʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, 
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ʢʦʠʪʦ ʩʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʦʪ ʥʦʚʠ ʧʦʩʪʠʞʝʥʠʷ ʚ ʥʘʫʢʘʪʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʩʪʨʘʪʝʛʠʠ, ʩʚʲʨʟʘʥʠ ʥʘʡ-ʚʝʯʝ ʩ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʧʦʜʭʦʜ.  

ʇʦʥʘʩʪʦʷʱʝʤ ʪʝʯʝ ʪʨʝʪʘʪʘ ʬʘʟʘ ʥʘ Scientix (2016-2019), ʬʠʥʘʥʩʠʨʘʥʘ ʦʪ 
ʧʨʦʛʨʘʤʘʪʘ ʍʦʨʠʟʦʥʪ 2020 ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ʀʄʀ-ɹɸʅ ʩʧʝʯʝʣʠ ʯʝʩʪʪʘ 
ʦʪʥʦʚʦ ʜʘ ʙʲʜʝ ʥʘʮʠʦʥʘʣʥʘ ʢʦʥʪʘʢʪʥʘ ʪʦʯʢʘ ʟʘ ɹʲʣʛʘʨʠʷ ʟʘ Scientix. 

ʅʘʨʝʜ ʩ ʨʝʜʠʮʘ ʠʥʪʝʨʝʩʥʠ ʠʥʠʮʠʘʪʠʚʠ ʠ ʬʦʨʤʠ ʥʘ ʦʙʱʫʚʘʥʝ ʤʝʞʜʫ ʜʝʡʮʠ 
ʥʘ STEM-ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʪ ʨʘʟʣʠʯʥʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ (ʤʝʞʜʫʥʘʨʦʜʥʠ 
ʢʦʥʬʝʨʝʥʮʠʠ, ʫʲʨʢʰʦʧʠ, ʩʝʤʠʥʘʨʠ, ʫʝʙʠʥʘʨʠ) ʚʝʯʝ ʪʨʝʪʘ ʧʦʨʝʜʥʘ ʛʦʜʠʥʘ 
Scientix ʫʯʘʩʪʚʘ ʚ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ ʩʝʜʤʠʮʘ ʥʘ ʦʪʢʨʠʚʘʪʝʣʩʪʚʦʪʦ (STEM 
Discovery Week) [4]. ʊʦʚʘ e ʤʝʞʜʫʥʘʨʦʜʥʘ ʠʥʠʮʠʘʪʠʚʘ, ʢʦʷʪʦ ʧʨʠʢʘʥʚʘ ʧʨʦʝʢʪʠ, 
ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʯʠʣʠʱʘ ʚ ʮʷʣʘ ɽʚʨʦʧʘ ʜʘ ʧʨʘʟʥʫʚʘʪ ʢʘʨʠʝʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʠ 
ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʤʘʪʝʤʘʪʠʢʘʪʘ. 
ʆʩʥʦʚʥʠʷʪ ʦʨʛʘʥʠʟʘʪʦʨ ʥʘ ʠʥʠʮʠʘʪʠʚʘʪʘ ʝ European Schoolnet, ʘ ʢʦʦʨʜʠʥʘʪʦʨ 
ʥʘ ʩʲʙʠʪʠʝʪʦ ʝ Scientix ʚ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʬʠʥʘʥʩʠʨʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʘ 
Erasmus+ ʧʨʦʝʢʪ SYSTEMIC ʠ ʠʥʠʮʠʘʪʠʚʘʪʘ STEM Aliance.  

ʀʄʀ-ɹɸʅ ʚʟʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʚ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 
ʠʥʠʮʠʘʪʠʚʘʪʘ, ʚʲʚ ʚʢʣʶʯʚʘʥʝ ʥʘ ʧʨʦʝʢʪʘ ɺʠʨʪʫʘʣʝʥ ʫʯʠʣʠʱʝʥ ʢʘʙʠʥʝʪ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ [5], ʥʘ ʢʫʨʩ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʠʪʝʣʠ ʇʦʜʛʦʪʦʚʢʘ 
ʟʘ ʩʲʩʪʝʟʘʥʠʝʪʦ "ʄʘʪʝʤʘʪʠʢʘ ʩ ʢʦʤʧʶʪʲʨ" [6-7], ʢʘʢʪʦ ʠ ʥʘ ʩʘʤʦʪʦ 
ʩʲʩʪʝʟʘʥʠʝ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʥʘ STEM Discovery Week [8]. 

ʇʦ-ʥʘʜʦʣʫ ʱʝ ʩʝ ʩʧʨʝʤ ʧʦ-ʧʦʜʨʦʙʥʦ ʥʘ ʝʜʥʦ ʩʲʙʠʪʠʝ ʚ ʀʄʀ-ɹɸʅ, ʢʦʝʪʦ 
ʦʨʛʘʥʠʟʠʨʘʭʤʝ ʩʧʝʮʠʘʣʥʦ ʚ ʯʝʩʪ ʥʘ STEM Discovery Week 2018. 

2. STEM Discovery Week ʛ ʞʛʩʧʨʞʢʪʣʡ ʥʙʲʙʚ 

ʆʨʛʘʥʠʟʘʪʦʨʠʪʝ ʥʘ STEM Discovery Week 2018 ʧʨʝʜʣʦʞʠʭʘ ʝʜʠʥ 
ʥʝʩʪʘʥʜʘʨʪʝʥ, ʥʦ ʫʩʧʝʰʝʥ ʤʦʜʝʣ ʟʘ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʧʦʜʦʙʝʥ ʨʦʜ 
ʠʥʠʮʠʘʪʠʚʠ: ʚʩʝʢʠ, ʞʝʣʘʝʱ ʜʘ ʩʝ ʚʢʣʶʯʠ ʢʘʪʦ ʧʘʨʪʥʴʦʨ (ʧʨʦʝʢʪ, ʦʨʛʘʥʠʟʘʮʠʷ 
ʠʣʠ ʫʯʠʣʠʱʝ), ʪʨʷʙʚʘʰʝ ʜʘ ʢʦʧʠʨʘ ʧʨʝʜʣʦʞʝʥ ʦʪ ʦʨʛʘʥʠʟʘʪʦʨʠʪʝ HTML ʢʦʜ, 
ʩʣʝʜ ʢʦʝʪʦ ʜʘ ʧʦʧʲʣʥʠ ʦʥʣʘʡʥ ʬʦʨʤʫʣʷʨ ʟʘ ʟʘʷʚʢʘ ʟʘ ʧʘʨʪʥʴʦʨʩʪʚʦ, ʚ ʢʦʡʪʦ ʜʘ 
ʧʦʩʦʯʠ ʣʠʥʢ ʢʲʤ ʩʪʨʘʥʠʮʘʪʘ ʦʪ ʩʚʦʷ ʩʘʡʪ, ʩʲʜʲʨʞʘʱʘ ʦʙʷʚʘ ʟʘ ʠʥʠʮʠʘʪʠʚʘʪʘ. 
ʂʘʢʚʠ ʩʘ ʧʦʣʟʠʪʝ ʦʪ ʪʘʢʲʚ ʧʦʜʭʦʜ: 

-  ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʦʙʩʪʚʝʥʘ ʩʪʨʘʥʠʮʘ ʚ ʩʘʡʪʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʧʦʟʚʦʣʷʚʘ 
ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʪʷ ʜʘ ʙʲʜʝ ʧʨʝʬʦʨʤʘʪʠʨʘʥʘ ʩʧʨʷʤʦ ʚʠʟʠʷʪʘ ʥʘ ʩʘʡʪʘ-
ʛʦʩʪʦʧʨʠʝʤʥʠʢ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʧʘʨʪʥʴʦʨʲʪ ʜʝʤʦʥʩʪʨʠʨʘ ʧʨʝʜ ʧʦʩʝʪʠʪʝʣʠʪʝ 
ʥʘ ʩʚʦʷ ʩʘʡʪ ʘʢʪʠʚʥʦʪʦ ʩʠ ʫʯʘʩʪʠʝ ʚ ʠʥʠʮʠʘʪʠʚʘʪʘ; 

-  ʘʥʛʘʞʠʨʘʥʝʪʦ ʥʘ ʧʘʨʪʥʴʦʨʠʪʝ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʥʘ 
ʩʘʡʪʦʚʝʪʝ ʠʤ ʧʦʟʚʦʣʷʚʘ ʙʲʨʟʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ 
ʰʠʨʠʥʘ; 
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-  ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʢʦʜʘ ʦʪ ʩʪʨʘʥʘ ʥʘ ʦʨʛʘʥʠʟʘʪʦʨʠʪʝ ʟʥʘʯʠʪʝʣʥʦ 
ʦʙʣʝʢʯʘʚʘ ʪʨʫʜʘ ʥʘ ʚʩʝʢʠ ʦʪ ʧʘʨʪʥʴʦʨʠʪʝ ʧʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʝʢʣʘʤʝʥ ʢʦʜ 
ʟʘ ʩʲʙʠʪʠʝʪʦ; 

-  ʦʙʨʲʱʝʥʠʷʪʘ (ʩʲʜʲʨʞʘʱʠ ʩʝ ʚ ʧʨʝʜʦʩʪʘʚʝʥʠʷ ʢʦʜ) ʢʲʤ ʧʦʜʜʲʨʞʘʥʠʪʝ ʦʪ 
ʦʩʥʦʚʥʠʷ ʦʨʛʘʥʠʟʘʪʦʨ ʙʘʟʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʪʝʢʫʱʠʪʝ ʜʘʥʥʠ ʟʘ 
ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʧʨʦʝʢʪʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʯʠʣʠʱʘ ʧʦʟʚʦʣʷʚʘʪ ʚʩʷʢʘ ʦʪ ʪʘʢʘ 
ʩʲʟʜʘʜʝʥʠʪʝ ʩʪʨʘʥʠʮʠ ʜʘ ʩʲʜʲʨʞʘ ʚʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪ ʘʢʪʫʘʣʥʘ 
ʠʥʬʦʨʤʘʮʠʷ. 

ɺ ʨʝʟʫʣʪʘʪ ʦʙʱʦ 21 ʧʨʦʝʢʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ, 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʤʘʪʠʢʘ, 38 ʦʨʛʘʥʠʟʘʮʠʠ ʠ 37 ʫʯʠʣʠʱʘ ʩʝ ʚʢʣʶʯʠʭʘ ʚ 
ʢʘʤʧʘʥʠʷʪʘ. ʊʝ ʠʥʠʮʠʠʨʘʭʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʥʘʜ 800 ʜʝʡʥʦʩʪʠ ʚ 40 ʜʲʨʞʘʚʠ ʩ 
ʥʘʜ 120 ʭʠʣʷʜʠ ʫʯʘʩʪʥʠʮʠ. 

ɼʨʫʛ ʠʟʧʦʣʟʚʘʥ ʢʘʥʘʣ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʨʝʢʣʘʤʘ ʙʷʭʘ 
ʩʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ. ʆʨʛʘʥʠʟʠʨʘʥʠʷʪ ʙʣʦʛ ʝ ʧʦʩʝʪʝʥ ʥʘʜ 2700 ʧʲʪʠ ʩ ʥʘʜ 13 ʭʠʣ. 
ʨʘʟʛʣʝʞʜʘʥʠʷ ʥʘ ʩʪʨʘʥʠʮʠ. ɸ ʭʘʰʪʘʛʲʪ #STEMDiscoveryWeek ʝ ʙʠʣ ʠʟʧʦʣʟʚʘʥ ʚ 
1500 ʩʲʦʙʱʝʥʠʷ ʚ Twitter, ʜʦʩʪʠʛʘʡʢʠ ʜʦ 3.5 ʤʠʣʠʦʥʘ ʧʦʪʨʝʙʠʪʝʣʠ. 

ɺ ʪʦʚʘ ʠʟʜʘʥʠʝ ʥʘ STEM Discovery Week ʟʘ ʧʨʲʚ ʧʲʪ ʩʘ ʧʨʦʚʝʜʝʥʠ 
ʠʟʣʲʯʚʘʥʠʷ ʧʨʝʟ Facebook ʠ YouTube ï 18 ʜʝʡʥʦʩʪʠ ʩʘ ʠʟʣʲʯʚʘʥʠ ʥʘ ʞʠʚʦ, 
ʧʨʝʜʠʟʚʠʢʚʘʡʢʠ 61 ʭʠʣ. ʧʨʝʛʣʝʜʘ ʚʲʚ Facebook, ʨʝʩʧ. 1400 ʚ YouTube (ʟʘʧʠʩʠʪʝ 
ʩʘ ʜʦʩʪʲʧʥʠ ʚ YouTube ʠ ʚʧʦʩʣʝʜʩʪʚʠʝ). 

3. ʁʦʡʯʡʙʫʡʛʙʫʙ ʄʘʪʝʤʘʪʠʢʘʪʘ ʚ ʩʚʝʪʘ ʦʢʦʣʦ ʤʝʥ ð ʧʫ ʡʝʞʸʫʙ ʝʧ 
ʩʞʙʤʡʠʙʯʡʸʫʙ 

ɽʜʠʥ ʦʪ ʧʨʦʙʣʝʤʠʪʝ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʧʨʦʝʢʪʘ Scientix 
ʩʨʝʜ ʯʘʩʪ ʦʪ ʫʯʠʪʝʣʩʢʘʪʘ ʘʫʜʠʪʦʨʠʷ ʚ ɹʲʣʛʘʨʠʷ ʝ ʪʦʚʘ, ʯʝ ʧʨʝʜʣʘʛʘʥʠʪʝ ʨʝʩʫʨʩʠ 
ʧʨʠ ʠʟʷʚʝʥʦ ʞʝʣʘʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʝʚʝʞʜʘʥʠ ʥʘ ʢʦʡ ʜʘ ʝ ʦʪ ʝʚʨʦʧʝʡʩʢʠʪʝ 
ʝʟʠʮʠ, ʥʦ ʦʙʱʠʷʪ ʠʥʪʝʨʬʝʡʩ ʥʘ ʧʨʦʝʢʪʘ ʝ ʩʘʤʦ ʥʘ ʘʥʛʣʠʡʩʢʠ. ʉʘʤʠʪʝ 
ʤʝʪʘʜʘʥʥʠ, ʦʧʠʩʚʘʱʠ ʨʝʩʫʨʩʠʪʝ, ʩʘ ʩʲʱʦ ʩʘʤʦ ʥʘ ʝʟʠʢʘ, ʠʟʙʨʘʥ ʦʪ ʧʦʜʘʪʝʣʷ ʥʘ 
ʨʝʩʫʨʩʘ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʩʲʙʠʪʠʷʪʘ, ʧʨʦʚʝʞʜʘʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ Scientix, 
ʦʩʪʘʚʘʪ ʚʩʪʨʘʥʠ ʦʪ ʧʦʪʝʥʮʠʘʣʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʭʦʨʘ (ʥʘʡ-ʚʝʯʝ ʫʯʠʪʝʣʠ), ʟʘ 
ʢʦʠʪʦ ʪʝʢʩʪ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʝ ʠʟʚʝʩʪʥʦ ʧʨʝʧʷʪʩʪʚʠʝ. 

3.1. ʈʧʨʬʤʸʩʡʠʡʩʙʦʞ ʛ ʚʳʤʜʙʩʪʣʡ ʥʙʲʙʚ 

ʂʘʪʦ ʩʪʲʧʢʘ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩ, ʢʦʡʪʦ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʧʨʝʦʜʦʣʷʚʘʥʝ 
ʥʘ ʪʘʟʠ ʧʲʨʚʦʥʘʯʘʣʥʘ ʙʘʨʠʝʨʘ, ʨʝʰʠʭʤʝ ʜʘ ʩʲʟʜʘʜʝʤ ʩʘʡʪ ʦʩʥʦʚʥʦ ʥʘ 
ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ, ʢʦʡʪʦ ʜʘ ʦʧʦʚʝʩʪʷʚʘ ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʧʨʦʝʢʪʘ. ɼʨʫʛʘʪʘ ʮʝʣ ʙʝʰʝ 
ʜʘ ʩʲʟʜʘʜʝʤ ʧʣʘʪʬʦʨʤʘ ʟʘ ʦʙʤʷʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʲʙʠʪʠʷ, ʩʚʲʨʟʘʥʠ ʩ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʤʘʪʠʢʘ, ʧʨʦʚʝʞʜʘʥʠ ʚ 
ɹʲʣʛʘʨʠʷ. ʇʦʚʦʜʲʪ ʙʝʰʝ ʠʜʝʷʪʘ ʀʄʀ-ɹɸʅ ʜʘ ʦʨʛʘʥʠʟʠʨʘ ʩʲʙʠʪʠʝ ʥʘ ʪʝʤʘ 
ʄʘʪʝʤʘʪʠʢʘʪʘ ʚ ʩʚʝʪʘ ʦʢʦʣʦ ʤʝʥ ʚ ʨʘʤʢʠʪʝ ʥʘ STEM Discovery Week 2018. 
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ʅʝʤʠʥʫʝʤʠʪʝ ʚʲʧʨʦʩʠ ʟʘ ʨʝʰʘʚʘʥʝ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʝʜʠʥ ʩʘʡʪ ʩʘ ï ʢʲʜʝ 
ʠ ʢʘʢ. ʀʟʙʦʨʲʪ ʥʘ ʠʤʝ ʥʘ ʝʜʠʥ ʩʘʡʪ ʚʣʠʷʝ ʢʘʢʪʦ ʚʲʨʭʫ ʨʘʟʧʦʟʥʘʚʘʝʤʦʩʪʪʘ ʤʫ ʦʪ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʪʘʢʘ ʠ ʚʲʨʭʫ ʧʦ-ʣʝʩʥʦʪʦ ʤʫ ʚʢʣʶʯʚʘʥʝ ʚ ʪʲʨʩʝʱʠʪʝ ʤʘʰʠʥʠ 
(ʦʩʦʙʝʥʦ ʚ ʩʣʫʯʘʡ, ʯʝ ʝ ʧʦʜʩʘʡʪ ʥʘ ʚʝʯʝ ʩʲʱʝʩʪʚʫʚʘʱ). ɸ ʭʦʩʪʠʥʛʲʪ ʤʫ ʪʨʷʙʚʘ 
ʜʘ ʦʩʠʛʫʨʷʚʘ ʥʝʛʦʚʘʪʘ ʧʦʩʪʦʷʥʥʘ ʜʦʩʪʲʧʥʦʩʪ ʠ ʟʘʱʠʪʘ. ɺ ʩʲʚʨʝʤʝʥʥʠʪʝ ʫʩʣʦʚʠʷ 
ʥʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʫʩʣʫʛʠ ʦʪ ʚʲʥʰʥʠ ʜʦʩʪʘʚʯʠʮʠ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʜʘʥʥʠʪʝ 
ʚʲʨʭʫ ʧʫʙʣʠʯʝʥ ʠʣʠ ʯʘʩʪʝʥ ʦʙʣʘʢ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʛʘʨʘʥʮʠʠ ʟʘ ʧʦʜʜʨʲʞʢʘ ʠ 
ʩʲʦʪʚʝʪʥʘʪʘ ʮʝʥʘ, ʨʘʟʙʠʨʘ ʩʝ, ʨʝʰʝʥʠʝʪʦ ʢʲʜʝ ʜʘ ʙʲʜʝ ʠʟʛʨʘʜʝʥ ʩʘʡʪʲʪ, ʪʨʷʙʚʘ 
ʜʘ ʩʝ ʚʟʝʤʝ ʩʣʝʜ ʚʥʠʤʘʪʝʣʥʘ ʧʨʝʮʝʥʢʘ ʥʘ ʧʣʶʩʦʚʝʪʝ ʠ ʤʠʥʫʩʠʪʝ ʚʲʚ ʚʩʝʢʠ 
ʚʘʨʠʘʥʪ. ʂʘʢʚʘ ʪʝʭʥʦʣʦʛʠʷ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ï ʩʪʘʥʜʘʨʪʥʘ ʧʣʘʪʬʦʨʤʘ ʠʣʠ 
ʩʦʙʩʪʚʝʥ ʢʦʜ, ʟʘʚʠʩʠ ʦʪ ʟʘʜʘʯʠʪʝ, ʢʦʠʪʦ ʩʘʡʪʲʪ ʱʝ ʦʙʩʣʫʞʚʘ.  

 

 

ʌʠʛ. 1. ɹʲʣʛʘʨʩʢʠʷʪ ʩʘʡʪ ʟʘ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʧʨʦʝʢʪʘ SCIENTIX 

ʊʲʡ ʢʘʪʦ ʀʄʀ-ɹɸʅ ʝ ʢʦʥʪʘʢʪʥʘ ʪʦʯʢʘ ʟʘ ɹʲʣʛʘʨʠʷ ʟʘ ʧʨʦʝʢʪʘ Scientix, 
ʨʝʰʠʭʤʝ ʜʘ ʠʟʛʨʘʜʠʤ ʧʦʜʩʘʡʪ ʥʘ ʠʥʩʪʠʪʫʪʩʢʠʷ ʩʘʡʪ ï http://scientix.math.bas.bg/. 
ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʤʝʪʦ ʝ ʷʩʥʦ, ʯʝ ʪʘʢʘ ʩʝ ʤʘʨʢʠʨʘʪ ʚ ʥʝʛʦ ʜʚʘʪʘ ʛʣʘʚʥʠ 
ʫʯʘʩʪʥʠʢʘ: ʢʦʥʪʘʢʪʥʘʪʘ ʪʦʯʢʘ ʠ ʧʨʦʝʢʪʘ. ʑʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʭʦʩʪʠʥʛʘ, ʩ ʠʟʙʦʨʘ ʥʘ 
ʠʥʩʪʠʪʫʪʩʢʠʷ ʩʲʨʚʲʨ ʩʠ ʦʩʠʛʫʨʠʭʤʝ ʙʝʟʧʣʘʪʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ ʠ ʧʦʝʭʤʝ 
ʟʘʜʲʣʞʝʥʠʝʪʦ ʜʘ ʩʝ ʛʨʠʞʠʤ ʟʘ ʥʝʛʦʚʦʪʦ ʦʙʩʣʫʞʚʘʥʝ (ʩʲʭʨʘʥʝʥʠʝ, 
ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʠ ʟʘʱʠʪʘ), ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ ʪʷʩʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʩʲʩ 
ʩʠʩʪʝʤʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʥʘ ʀʥʩʪʠʪʫʪʘ. ʇʨʠ ʠʟʙʦʨʘ ʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ 
ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʩʘʤʠʷ ʩʘʡʪ ʩʝ ʩʧʨʷʭʤʝ ʥʘ ʩʪʘʥʜʘʨʪʥʘ ʩʨʝʜʘ (WordPress), ʧʦʥʝʞʝ 
ʦʩʥʦʚʥʠʪʝ ʤʫ ʬʫʥʢʮʠʠ ʩʝ ʩʚʝʞʜʘʪ ʜʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʪʨʘʥʠʮʠ, 
ʥʦʚʠʥʠ ʠ ʛʘʣʝʨʠʠ ʚʲʨʭʫ ʦʪʟʠʚʯʠʚ ʜʠʟʘʡʥ (responsive design). 
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ʀ ʪʘʢʘ, ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʘʧʨʠʣ ʩʘʡʪʲʪ ʟʘʧʦʯʥʘ ʜʘ ʠʟʧʲʣʥʷʚʘ ʩʚʦʠʪʝ ʬʫʥʢʮʠʠ 
ʧʦ ʦʙʷʚʷʚʘʥʝ ʥʘ ʧʲʨʚʦʪʦ ʩʲʙʠʪʠʝ ʄʘʪʝʤʘʪʠʢʘʪʘ ʚ ʩʚʝʪʘ ʦʢʦʣʦ ʤʝʥ (ʬʠʛ. 1). 
ɸ ʤʘʣʢʦ ʩʣʝʜ ʪʦʚʘ ʩʝ ʧʦʨʦʜʠ ʠ ʚʪʦʨʘʪʘ ʢʘʪʝʛʦʨʠʷ ʩʲʙʠʪʠʷ ï ʢʫʨʩʦʚʝ, ʩʝʤʠʥʘʨʠ 
ʠ ʫʝʙʠʥʘʨʠ, ʦʨʛʘʥʠʟʠʨʘʥʠ ʦʪ ʧʨʦʝʢʪʘ Scientix. 

ɼʨʫʛʠʷʪ ʤʦʱʝʥ ʢʘʥʘʣ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʘʟʣʠʯʥʠ 
ʩʲʙʠʪʠʷ ʧʦ ʣʠʥʠʷ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʩʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ. ɺ ʯʘʩʪʥʦʩʪ ʟʘ ɹʲʣʛʘʨʠʷ ï 
Facebook. ɿʘ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ ʄʘʪʝʤʘʪʠʢʘʪʘ ʚ ʩʚʝʪʘ ʦʢʦʣʦ ʤʝʥ ʚ ʥʘʯʘʣʦʪʦ 
ʧʦʣʟʚʘʭʤʝ ʚʝʯʝ ʥʘʙʨʘʥʘʪʘ ʘʫʜʠʪʦʨʠʷ ʥʘ ʣʠʯʥʠʪʝ ʩʪʨʘʥʠʮʠ ʥʘ ʦʩʥʦʚʥʠʪʝ 
ʦʨʛʘʥʠʟʘʪʦʨʠ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʝ ʩʲʟʜʘʜʦʭʤʝ ʩʦʙʩʪʚʝʥʘ ʩʪʨʘʥʠʮʘ ï 
@Scientix.Bulgaria. 

3.2. ʁʦʡʯʡʙʫʡʛʙʫʙ ʄʘʪʝʤʘʪʠʢʘʪʘ ʚ ʩʚʝʪʘ ʦʢʦʣʦ ʤʝʥ 

ʅʘ 5 ʘʧʨʠʣ ʀʄʀīɹɸʅ ʦʪʧʨʘʚʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʢʲʤ ʭʦʨʘʪʘ ʩ ʜʫʭ ʥʘ 
ʤʣʘʜʠ ʦʪʢʨʠʚʘʪʝʣʠ ʥʘ ʪʝʤʘ ʄʘʪʝʤʘʪʠʢʘʪʘ ʚ ʩʚʝʪʘ ʦʢʦʣʦ ʤʝʥ ʢʘʪʦ ʩʲʙʠʪʠʝ ʚ 
ʨʘʤʢʠʪʝ ʥʘ STEM Discovery Week 2018 (ʬʠʛ. 2).  

 

 

ʌʠʛ. 2. ʂʘʨʪʘʪʘ ʥʘ ʩʲʙʠʪʠʷʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ STEM Discovery week 2018, ʢʲʜʝʪʦ ʝ 
ʦʪʙʝʣʷʟʘʥʦ ʠ ʩʲʙʠʪʠʝʪʦ "ʄʘʪʝʤʘʪʠʢʘʪʘ ʚ ʩʚʝʪʘ ʦʢʦʣʦ ʤʝʥ" 

 

ʋʯʘʩʪʠʝʪʦ ʤʦʞʝʰʝ ʜʘ ʙʲʜʝ ʠʥʜʠʚʠʜʫʘʣʥʦ ʠʣʠ ʦʪʙʦʨʥʦ, ʙʝʟ ʚʲʟʨʘʩʪʦʚʠ 
ʦʛʨʘʥʠʯʝʥʠʷ, ʩ ʪʝʤʘʪʠʯʥʦ ʧʨʦʠʟʚʝʜʝʥʠʝ: ʩʥʠʤʢʘ, ʢʘʨʪʠʥʘ, ʢʨʘʪʲʢ ʬʠʣʤ, 
ʧʨʝʟʝʥʪʘʮʠʷ, ʧʦʩʪʝʨ, ʠʛʨʘ, ʢʘʨʠʢʘʪʫʨʘ, ʢʦʤʠʢʩ, ʢʦʤʧʶʪʲʨʥʦ ʧʨʠʣʦʞʝʥʠʝ, 
ʪʝʘʪʨʘʣʝʥ ʝʪʶʜ, ʩʪʠʭ, ʝʩʝ ʠʣʠ ʜʨʫʛʘ ʬʦʨʤʘ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʲʨʬʦʨʤʘʥʩ. 
ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʙʝ ʜʘ ʩʪʠʤʫʣʠʨʘʤʝ ʫʯʘʩʪʥʠʮʠʪʝ ʜʘ ʩʠ ʦʪʚʦʨʷʪ ʦʯʠʪʝ ʥʝ ʩʘʤʦ ʟʘ 
ʢʨʘʩʦʪʘʪʘ ʚ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʥʦ ʠ ʟʘ ʤʘʪʝʤʘʪʠʢʘʪʘ ʚ ʢʨʘʩʦʪʘʪʘ ʠ ʜʘ ʦʪʢʨʠʷʪ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʷʚʣʝʥʠʷ ʥʘ ʥʘʡ-ʥʝʦʯʘʢʚʘʥʠ ʤʝʩʪʘ.  
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ʇʦʣʫʯʠʭʘ ʩʝ 45 ʧʨʦʠʟʚʝʜʝʥʠʷ, ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʢʦʠʪʦ ʥʘʜʤʠʥʘ 
ʦʯʘʢʚʘʥʠʷʪʘ ʥʘ ʦʨʛʘʥʠʟʘʪʦʨʠʪʝ (ʬʠʛ. 3). ʋʯʘʩʪʥʠʮʠʪʝ ʙʷʭʘ ʦʪ ʫʯʠʣʠʱʘ ʦʪ 
ʛʨʘʜʦʚʝʪʝ ɺʘʨʥʘ, ɻʦʮʝ ɼʝʣʯʝʚ, ʂʘʨʣʦʚʦ, ʈʘʟʛʨʘʜ, ʉʦʬʠʷ, ʉʤʦʣʷʥ, ʉʪʘʨʘ ɿʘʛʦʨʘ 
ʠ ʩʝʣʦ ʉʝʣʘʥʦʚʮʠ, ʘ ʚʲʟʨʘʩʪʦʚʠʷʪ ʦʙʭʚʘʪ ʙʝʰʝ ʦʪ ʚʪʦʨʠ ʜʦ ʝʜʠʥʘʜʝʩʝʪʠ ʢʣʘʩ, 
ʢʘʢʪʦ ʠ 3 ʫʯʘʩʪʠʷ ʥʘ ʚʲʟʨʘʩʪʥʠ. ɾʘʥʨʦʚʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʝʰʝ ʛʦʣʷʤʦ, ʥʦ ʢʘʪʦ 
ʮʷʣʦ ʧʨʦʝʢʪʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʚ ʩʣʝʜʥʠʪʝ ʢʘʪʝʛʦʨʠʠ: 12 ʝʩʝʪʘ; 3 ʨʠʩʫʥʢʠ; 
1 ʢʦʤʠʢʩ; 6 ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ; 7 ʬʠʣʤʘ; 3 ʩʪʠʭʦʪʚʦʨʝʥʠʷ (ʜʚʝ ʦʪ ʪʷʭ 
ʩʲʜʲʨʞʘʭʘ ʘʢʨʦʩʪʠʭ ʥʘ ʜʫʤʘʪʘ ʄʘʪʝʤʘʪʠʢʘ, ʘ ʚ ʝʜʥʦʪʦ ʠʤʘʰʝ ʢʦʜʠʨʘʥʘ ʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʟʘʜʘʯʘ); 6 ʨʘʟʥʦʦʙʨʘʟʥʠ ʠ ʦʨʠʛʠʥʘʣʥʠ ʧʨʦʝʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ GeoGebra ʠʣʠ Logo; ʝʜʠʥ ʩʙʦʨʥʠʢ ʩʲʩ ʟʘʜʘʯʠ; 6 ʧʨʝʟʝʥʪʘʮʠʠ ʠ 
ʤʠʥʠ-ʨʝʬʝʨʘʪʠ. ʇʦʣʫʯʝʥʠʪʝ ʧʨʦʝʢʪʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʥʘ 
ʥʦʚʦʠʟʛʨʘʜʝʥʠʷ ʩʘʡʪ [9].  

 

 

ʌʠʛ. 3. ʀʟʚʘʜʢʠ ʦʪ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʤʘʪʝʨʠʘʣʠ,  
ʧʦʢʘʟʚʘʱʠ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʠʜʝʠ ʩʨʝʜ ʫʯʘʩʪʥʠʮʠʪʝ 

3.3. ʅʙʫʞʥʙʫʡʰʞʪʣʡ ʨʳʩʭʧʩʥʙʦʪ 

ʅʘ 29 ʘʧʨʠʣ, ʥʝʜʝʣʷ, ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʢʣʘʩʥʘ ʩʪʘʷ ʥʘ ʀʥʩʪʠʪʫʪʘ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʩʝ ʧʨʦʚʝʜʝ ʬʠʥʘʣʥʠʷʪ ʧʲʨʬʦʨʤʘʥʩ, ʚ ʢʦʡʪʦ 
ʫʯʘʩʪʚʘʭʘ ʥʘʜ 50 ʫʯʝʥʠʮʠ ʠ ʪʝʭʥʠʪʝ ʫʯʠʪʝʣʠ ʠ ʨʦʜʠʪʝʣʠ ʦʪ ʨʘʟʣʠʯʥʠ ʫʯʠʣʠʱʘ 
ʦʪ ʮʷʣʘʪʘ ʩʪʨʘʥʘ.  

ɺ ʢʨʘʪʲʢ ʧʨʝʛʣʝʜ ʥʘ ʧʨʦʝʢʪʠʪʝ ʞʫʨʠʪʦ ʢʦʤʝʥʪʠʨʘ ʜʦʩʪʦʡʥʩʪʚʘʪʘ ʥʘ ʚʩʝʢʠ ʦʪ 
ʪʷʭ ʠ ʜʘʜʝ ʧʨʝʧʦʨʲʢʠ ʟʘ ʝʚʝʥʪʫʘʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʠʜʝʠʪʝ. ɻʦʣʷʤʘʪʘ ʥʘʛʨʘʜʘ ʙʝ 
ʚʨʲʯʝʥʘ ʥʘ ɽʣʠʩʘʚʝʪʘ ʉʪʝʬʘʥʦʚʘ, ʫʯʠʪʝʣʢʘ ʚ 93. ʉʋ "ɺʣʘʜʠʩʣʘʚ ɻʨʘʤʘʪʠʢ", 
ʉʦʬʠʷ ʟʘ ʧʨʦʝʢʪʘ ʂʨʘʩʠʚʘ ʤʘʪʝʤʘʪʠʢʘ. 
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ɺ ʧʨʦʛʨʘʤʘʪʘ ʙʝ ʧʨʝʜʚʠʜʝʥ ʫʲʨʢʰʦʧ, ʯʠʷʪʦ ʪʝʤʘʪʠʢʘ ʙʝ ʠʟʥʝʥʘʜʘ ʟʘ 
ʫʯʘʩʪʥʠʮʠʪʝ. ɺʩʠʯʢʠ ʪʝ, ʨʘʟʜʝʣʝʥʠ ʥʘ 6 ʛʨʫʧʠ ʩʧʦʨʝʜ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʩʠ ʚ 
ʟʘʣʘʪʘ, ʧʦʣʫʯʠʭʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʧʦ ʝʜʠʥ ʦʙʝʢʪ (ʬʠʛ. 4).  

 

 

ʌʠʛ. 4. ʆʙʝʢʪʠʪʝ ʦʪ ʫʲʨʢʰʦʧʘ, ʢʦʠʪʦ ʛʨʫʧʠʪʝ ʘʥʘʣʠʟʠʨʘʭʘ 

ɿʘʜʘʯʘʪʘ ʙʝ ʜʘ ʩʝ ʦʧʠʰʝ ʦʙʝʢʪʲʪ, ʩ ʘʢʮʝʥʪ ʚʲʨʭʫ STEM-ʟʥʘʥʠʷ ʠ 
ʧʨʠʣʦʞʝʥʠʝʪʦ ʤʫ. ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ ʩʝ ʦʪʢʨʦʠʭʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʥʘʥʠʷ ʠ ʩʝ 
ʦʬʦʨʤʠ ʠʟʚʦʜʲʪ, ʯʝ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʬʦʨʤʘʪʘ ʥʘ ʚʩʝʢʠ ʤʘʪʝʨʠʘʣʝʥ ʦʙʝʢʪ ʠʣʠ 
ʥʝʛʦʚʠ ʝʣʝʤʝʥʪʠ, ʥʘ ʠʟʤʝʨʝʥʠʷʪʘ ʤʫ (ʣʠʥʝʡʥʠ, ʢʚʘʜʨʘʪʥʠ, ʢʫʙʠʯʥʠ), ʚ ʥʷʢʦʠ 
ʩʣʫʯʘʠ ï ʠ ʥʘ ʜʠʟʘʡʥʘ, ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʥʘʥʠʷ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, 
ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ, ʦʪ ʢʦʡʪʦ ʩʘ ʠʟʨʘʙʦʪʝʥʠ ʠ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ 
ʠʟʨʘʙʦʪʚʘʥʝ, ʙʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʤʘʪʝʨʠʘʣʦʟʥʘʥʠʝʪʦ, 
ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʠʥʞʝʥʝʨʥʠʪʝ ʥʘʫʢʠ. ɿʘ ʢʨʲʛʣʦʪʦ ʟʘʨʯʝ, ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ 
ʝʜʥʘʢʚʘ ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʯʠʩʣʘʪʘ ʦʪ 1 ʜʦ 6, ʙʝ ʥʘʧʨʘʚʝʥʘ ʭʠʧʦʪʝʟʘ, ʯʝ ʚ ʩʬʝʨʘʪʘ 
ʝ ʚʛʨʘʜʝʥʦ ʢʫʙʯʝ. ʇʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʜʚʫʩʪʨʘʥʥʘʪʘ ʯʘʰʘ ʧʨʦʜʲʣʞʠ ʩ ʦʙʱʘ 
ʜʠʩʢʫʩʠʷ ʦʪʥʦʩʥʦ ʨʘʟʣʠʯʥʠ ʚʘʨʠʘʥʪʠ ʟʘ ʥʝʡʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ. ʇʨʦʜʲʣʞʠʪʝʣʥʦ 
ʙʝ ʦʙʩʲʞʜʘʥʝʪʦ ʠ ʥʘ ʜʝʬʦʨʤʠʨʘʥʘʪʘ ʩʪʲʢʣʝʥʘ ʙʫʪʠʣʢʘ. ʄʥʦʛʦ ʚʲʟʤʦʞʥʦʩʪʠ 
ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʣʢʠʷ ʛʦʣʷʤ ʥʘʧʨʲʩʪʥʠʢ ʙʷʭʘ ʧʨʝʜʣʦʞʝʥʠ ʦʪ ʩʲʦʪʚʝʪʥʠʷ 
ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʝʢʠʧ. ʄʦʤʝʥʪʠ ʦʪ ʜʠʩʢʫʩʠʠʪʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʦʧʠʩʘʥʠʷʪʘ 
ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʥʘ ʬʠʛ. 5. 

 

 

ʌʠʛ. 5. ʄʦʤʝʥʪʠ ʦʪ ʧʨʦʮʝʩʘ ʥʘ ʘʥʘʣʠʟ ʠ ʧʨʝʜʩʪʘʚʷʥʝ 

ʉ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʱʝ ʧʦʩʦʯʠʤ, ʯʝ ʙʷʭʘ ʨʘʟʧʦʟʥʘʪʠ ʩʪʠʣʦʚʝʪʝ, ʠʟʧʦʣʟʚʘʥʠ 
ʟʘ ʜʝʢʦʨʘʮʠʷ ʥʘ ʪʨʠ ʦʪ ʦʙʝʢʪʠʪʝ. ʅʘʧʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʫʤʝʥʠʝʪʦ ʥʘ 
ʫʯʘʩʪʥʠʮʠʪʝ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ, ʚʢʣʶʯʚʘʱ ʠ ʥʝʧʦʟʥʘʪʠ ʣʠʮʘ, ʩʤʝʣʦʩʪʪʘ ʧʨʠ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʠʜʝʠ. ʅʘʙʣʶʜʘʚʘʭʤʝ ʢʘʢ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʣʝʬʦʥʘ ʟʘ 
ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ ʥʘ ʦʙʝʢʪʘ ʠ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʠʥʪʝʨʥʝʪ ʩʝ ʝ 
ʧʨʝʚʲʨʥʘʣʦ ʚ ʪʨʘʡʥʦ ʫʤʝʥʠʝ. ʇʨʦʣʠʯʘ ʠ ʦʧʠʪʥʦʩʪ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
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ʨʝʟʫʣʪʘʪʠʪʝ, ʟʘ ʢʦʝʪʦ ʝ ʛʦʣʷʤʘ ʟʘʩʣʫʛʘʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ, ʠʟʧʦʣʟʚʘʱʠ ʚ 
ʧʨʘʢʪʠʢʘʪʘ ʩʠ ʧʨʦʝʢʪʥʘ ʨʘʙʦʪʘ. 

ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ ʙʝ ʧʦʩʣʝʜʚʘʥʘ ʦʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 
ʠʥʜʠʚʠʜʫʘʣʥʘ ʠʟʷʚʘ ʚʲʚ ʚʠʢʪʦʨʠʥʘ. ʊʫʢ ʠʤʘʰʝ ʚʲʧʨʦʩʠ ʟʘ ʦʙʱʘ ʢʫʣʪʫʨʘ, ʥʷʢʦʠ 
ʙʷʭʘ ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʦʪʛʦʚʦʨ, ʘ ʚ ʝʜʥʘ ʦʪ ʟʘʜʘʯʠʪʝ ʧʨʝʜʣʦʞʝʥʦʪʦ ʦʪ ʫʯʝʥʠʢ 
ʨʝʰʝʥʠʝ ʙʝ ʩ ʧʦ-ʠʥʪʝʨʝʩʥʘ ʠʜʝʷ ʦʪ ʦʙʱʦʠʟʚʝʩʪʥʦʪʦ. 

"ʅʝ ʩʤʝ ʦʯʘʢʚʘʣʠ, ʯʝ ʠʤʘ ʠ ʪʘʢʠʚʘ ʟʘʜʘʯʠ!" ï ʙʝ ʨʝʧʣʠʢʘʪʘ ʥʘ ʫʯʝʥʠʢ, ʢʦʷʪʦ 
ʧʦʪʚʲʨʜʠ ʫʙʝʞʜʝʥʠʝʪʦ ʥʠ, ʯʝ ʟʘ ʜʘ ʨʘʟʰʠʨʠʤ ʦʙʱʥʦʩʪʪʘ ʦʪ ʧʦʯʠʪʘʪʝʣʠ ʥʘ 
ʤʘʪʝʤʘʪʠʢʘʪʘ, ʪʨʷʙʚʘ ʜʘ ʨʘʟʯʫʧʠʤ ʩʭʚʘʱʘʥʝʪʦ, ʯʝ ʪʷ ʝ ʩʫʭʘ ʠ ʩʢʫʯʥʘ ʥʘʫʢʘ. ʅʝ 
ʧʦ-ʤʘʣʢʘ ʠʟʥʝʥʘʜʘ ʙʝʰʝ ʟʘ ʫʯʘʩʪʥʠʮʠʪʝ ʙʝ ʠ ʦʩʠʛʫʨʝʥʦʪʦ ʧʦʜʢʨʝʧʣʝʥʠʝ ʚʲʚ ʚʠʜ 
ʥʘ ʪʦʨʪʘ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʟʘʢʘʯʢʘ ï ʦʱʝ ʝʜʥʦ ʜʦʢʘʟʘʪʝʣʩʪʚʦ, ʯʝ ʤʘʪʝʤʘʪʠʢʘʪʘ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʘʞʝ ʩʣʘʜʢʘ (ʬʠʛ. 6). 

 

      

ʌʠʛ. 6. ʂʦʡ ʩʤʷʪʘ, ʯʝ ʤʘʪʝʤʘʪʠʢʘʪʘ ʝ ʩʫʭʘ ʠ ʩʢʫʯʥʘ? 

ʆʩʦʙʝʥʘ ʟʘʩʣʫʛʘ ʟʘ ʫʩʧʝʰʥʦʪʦ ʧʨʦʚʝʞʜʘʥʝ ʠʤʘʭʘ ʩʧʦʥʩʦʨʠʪʝ ʥʘ ʩʲʙʠʪʠʝʪʦ 
ʄʘʪʝʤʘʪʠʢʘʪʘ ʚ ʩʚʝʪʘ ʦʢʦʣʦ ʤʝʥ ï ʉʲʶʟʲʪ ʥʘ ʤʘʪʝʤʘʪʠʮʠʪʝ ʚ ɹʲʣʛʘʨʠʷ, 
ʠʟʜʘʪʝʣʩʪʚʘʪʘ ʉʠʝʣʘ ʠ ɸʥʫʙʠʩ, ʩʧ. ʄʘʪʝʤʘʪʠʢʘ, ʃʘʙʦʨʘʪʦʨʠʷʪʘ ʧʦ ʪʝʣʝʤʘʪʠʢʘ 
ʠ ʙʠʙʣʠʦʪʝʢʘʪʘ ʥʘ ʀʄʀ (ʬʠʛ. 7). 

 

       

ʌʠʛ. 7. ʏʘʩʪ ʦʪ ʥʘʛʨʘʜʠʪʝ ʟʘ ʧʦʙʝʜʠʪʝʣʠʪʝ ï  
ʥʘ ʧʨʠʥʮʠʧʘ "ʚʩʷʢʦ ʫʯʘʩʪʠʝ ʝ ʚʠʜ ʧʦʙʝʜʘ" 

4. ʆʸʣʧʡ ʩʙʠʥʡʱʤʞʦʡʸ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʘʪʘ ʠʥʠʮʠʘʪʠʚʘ ʟʘ ʧʦʨʝʜʝʥ ʧʲʪ ʚʜʲʭʚʘʪ ʥʘʜʝʞʜʘ, 
ʯʝ ʜʝʮʘʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʧʘʣʷʪ ʟʘ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʢʘʪʦ ʙʲʜʘʪ ʩʪʠʤʫʣʠʨʘʥʠ ʜʘ 
ʦʪʢʨʠʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ ʥʝʡʥʠ ʧʨʦʷʚʣʝʥʠʷ ʚ ʨʝʘʣʥʠʷ ʞʠʚʦʪ. ʇʨʠʤʝʨʲʪ ʥʘ 
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ʝʜʠʥʠʷ ʦʪ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʧʨʦʝʢʪʠ ʙʝʰʝ ʦʩʦʙʝʥʦ ʧʦʢʘʟʘʪʝʣʝʥ ʚ ʪʘʟʠ ʥʘʩʦʢʘ ï 
ʫʯʝʥʠʢʲʪ ʦʱʝ ʦʪ ʤʘʣʲʢ ʝ ʠʟʙʨʘʣ ʧʦʧʨʠʱʝʪʦ ʥʘ ʞʫʨʥʘʣʠʩʪʠʢʘʪʘ ʢʘʪʦ ʩʚʦʡ ʧʲʪ ʚ 
ʞʠʚʦʪʘ, ʥʦ ʠʩʢʨʘʪʘ, ʢʦʷʪʦ ʝ ʟʘʧʘʣʠʣʘ ʫʯʠʪʝʣʢʘʪʘ ʤʫ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʚ ʛʦʨʥʠʷ 
ʢʫʨʩ, ʨʘʞʜʘ ʢʨʘʩʠʚʘ ʙʫʨʷ ʚ ʜʫʰʘʪʘ ʤʫ (ʥʝʛʦʚ ʠʟʢʘʟ). ɺ ʩʪʠʭʦʪʚʦʨʝʥʠʝʪʦ ʩʠ 
"ʅʘʘhʪʘ, ʤʦʷʪʘ ʠ ʚʝʯʥʘʪʘ ʤʘʪʝʤʘʪʠʢʘ", ʤʣʘʜʠʷʪ ʘʚʪʦʨ ʦʧʠʩʚʘ ʧʲʪʷ ʩʠ ʧʨʝʟ 
ʤʘʪʝʤʘʪʠʢʘ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʚʛʨʘʞʜʘ ʜʫʤʘʪʘ ʤʘʪʝʤʘʪʠʢʘ ʚ ʘʢʨʦʩʪʠʭ ʠ 
ʟʘʜʘʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʢʦʜ, ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʢʦʡʪʦ ʚʦʜʠ ʜʦ ʦʪʛʦʚʦʨ "42", ʢʦʡʪʦ ʧʲʢ 
ʧʨʝʧʨʘʱʘ ʢʲʤ ʬʠʣʦʩʦʬʠʷʪʘ ʥʘ ʜʨʫʛʘʪʘ ʥʝʛʦʚʘ ʣʶʙʦʚ ï ʣʠʪʝʨʘʪʫʨʘʪʘ [10]. ɿʘ 
ʜʘ ʩʝ ʨʘʞʜʘʪ ʪʘʢʠʚʘ "ʢʨʘʩʠʚʠ ʙʫʨʠ" ʚ ʜʫʰʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʙʘʯʝ ʦʛʨʦʤʥʘ ʨʦʣʷ 
ʠʛʨʘʝ ʬʠʛʫʨʘʪʘ ʥʘ ʋʏʀʊɽʃʗ. 

ɿʘ ʞʘʣʦʩʪ ʚʩʝ ʦʱʝ ʥʷʤʘʤʝ ʜʦʩʪʘʪʲʯʥʦ ʜʦʙʲʨ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʟʘ 
ʠʟʤʝʨʚʘʥʝ ʥʘ ʢʨʝʘʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ, ʩʚʲʨʟʘʥʘ ʩ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 
ʧʦʣʦʞʠʪʝʣʥʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʤʘʪʝʤʘʪʠʢʘʪʘ. ʆʮʝʥʷʚʘʤʝ ʛʠ ʦʩʥʦʚʥʦ ʧʦ 
ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠʤ ʥʘ ʪʝʩʪʦʚʝ ʠ ʩʲʩʪʝʟʘʥʠʷ. ɸ ʢʘʢʪʦ ʣʠʯʠ ʦʪ 
ʧʦʩʣʝʜʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʥʘʧʨʠʤʝʨ ʦʪ PISA [11], ʠʤʘ ʷʩʥʘ 
ʦʪʨʠʮʘʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʪʦʯʢʠʪʝ, ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ ʦʪ ʜʘʜʝʥʘ ʩʪʨʘʥʘ 
ʧʦʣʫʯʘʚʘʪ ʥʘ ʪʦʟʠ ʪʝʩʪ, ʠ ʠʥʪʝʨʝʩʲʪ ʠʤ ʢʲʤ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ. ʇʦʢʘʟʘʪʝʣʝʥ ʝ 
ʧʨʠʤʝʨʲʪ ʥʘ ʌʠʥʣʘʥʜʠʷ, ʢʦʷʪʦ ʧʨʝʟ 2006 ʛ. ʝ ʥʘʯʝʣʦ ʥʘ ʢʣʘʩʘʮʠʷʪʘ ʧʦ ʪʦʯʢʠ ʦʪ 
PISA ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ, ʥʦ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʧʦ ʠʥʪʝʨʝʩ ʢʲʤ ʪʝʟʠ ʥʘʫʢʠ. 

ʅʝʦʙʭʦʜʠʤʘ ʝ ʤʥʦʛʦ ʨʘʙʦʪʘ, ʟʘ ʜʘ ʩʪʠʛʥʝ ʜʦ ʩʲʟʥʘʥʠʝʪʦ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʥʠ, 
ʯʝ ʢʨʘʩʦʪʘʪʘ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ ʩʝ ʩʲʩʪʦʠ ʚ ʢʨʘʩʦʪʘʪʘ ʥʘ ʠʜʝʠʪʝ ʚ ʥʝʷ. ʀ 
ʟʘ ʜʘ ʩʝ ʥʘʩʣʘʜʠ ʯʦʚʝʢ ʥʘ ʢʨʘʩʦʪʘʪʘ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʪʨʷʙʚʘ ʜʘ ʷ ʛʣʝʜʘ ʥʝ ʩ 
ʬʠʟʠʯʝʩʢʠʪʝ ʩʠ ʦʯʠ, ʘ ʩ ʦʯʠʪʝ ʥʘ ʫʤʘ ʩʠ, ʟʘʱʦʪʦ ʩʘʤʦ ʪʘʢʘ ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ 
ʠʜʝʠʪʝ [12]. ɸ ʜʘ ʥʘʫʯʠʤ ʜʝʮʘʪʘ ʜʘ ʛʣʝʜʘʪ ʩ ʦʯʠʪʝ ʥʘ ʫʤʘ ʩʠ ʝ ʜʲʣʛʦʩʨʦʯʝʥ 
ʧʨʦʮʝʩ, ʢʦʡʪʦ ʠʟʠʩʢʚʘ ʦʛʨʦʤʥʦ ʪʲʨʧʝʥʠʝ ʠ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʷʚʘʥʝé 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʈʘʙʦʪʘʪʘ ʝ ʬʠʥʘʥʩʠʨʘʥʘ ʦʪ ʧʨʦʝʢʪʠʪʝ Scientix 3 ʠ ɼʉɼ-2 "ʈʘʙʦʪʘ ʩ ʫʯʠʪʝʣʠ". 
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MATHEMATICS IN THE WORLD AROUND ME ð AN EVENT IN THE 
FRAMEWORK OF "STEM DISCOVERY WEEK 2018" 

Krassimira Ivanova, Toni Chechlarova, Evgenia Sendova 

Abstract: The article describes the process of preparing and bringing to life of "Mathematics in 
the World around Me" ï an event in the frames of the European initiative "STEM Discovery 
Week 2018" for promoting the inquiry based STEM education. The problems faced and the 
challenges overcome during the organization of such an event in a relatively short time by 
means of ICT are being considered. The analysis of the results (the projects received, as well 
as the participants' response to the final mathematical performance) shows that the children 
could get hooked on mathematics if stimulated early enough to see its many-sided expressions 
in real life. 
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Abstract. ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʫʯʠʣʠʱʝ, ʢʘʢʪʦ 
ʝ ʠʟʚʝʩʪʥʦ, ʝ ʩʚʝʜʝʥʦ ʜʦ ʤʠʥʠʤʫʤ ʠ ʦʙʠʢʥʦʚʝʥʦ ʪʘʟʠ ʯʘʩʪ ʦʪ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ IT ï 
ʩʧʝʮʠʘʣʠʩʪʠ ʩʝ ʦʩʪʘʚʷ ʚ ʨʲʮʝʪʝ ʥʘ ʠʟʚʲʥʢʣʘʩʥʠ ʠ ʠʟʚʲʥʫʯʠʣʠʱʥʠ ʩʪʨʫʢʪʫʨʠ. ʉʣʝʜ 
ʧʨʠʝʤʘʥʝ ʥʘ ʥʦʚʠʷ ɿʘʢʦʥ ʟʘ ʧʨʝʜʫʯʠʣʠʱʥʦʪʦ ʠ ʫʯʠʣʠʱʥʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʪʦʚʘ 
ʟʘʜʲʣʞʝʥʠʝ ʠʟʮʷʣʦ ʩʝ ʧʨʝʭʚʲʨʣʠ ʥʘ ʧʨʦʬʠʣʠʨʘʥʠʪʝ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʫʯʠʣʠʱʘ. ɺ 
ʪʦʟʠ ʢʦʥʪʝʢʩʪ, ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʤʘʣʢʘ ʯʘʩʪ ʦʪ 
ʦʙʱʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʟʘ IT ï ʩʝʢʪʦʨʘ. 

ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʩʝ ʩʧʠʨʘ ʥʘ ʨʦʣʷʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʟʘ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʙʲʜʝʱʠʪʝ ʧʨʦʛʨʘʤʠʩʪʠ. ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʦʩʥʦʚʥʠʪʝ 
ʘʩʧʝʢʪʠ ʥʘ ʚʣʠʷʥʠʝ ʥʘ ʪʦʟʠ ʚʠʜ ʧʦʜʛʦʪʦʚʢʘ ʚʲʨʭʫ ʢʘʯʝʩʪʚʘʪʘ, ʢʦʠʪʦ ʨʘʟʚʠʚʘʪ 
ʦʙʫʯʘʝʤʠʪʝ ʚ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ. ʅʘʧʨʘʚʝʥʠ ʩʘ ʠʟʚʦʜʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʙʲʜʝʱʠ ʧʨʦʛʨʘʤʠʩʪʠ. 

Keywords: education, algorithmic programming, programming competitions 

1. ʇʚʬʰʞʦʡʞʫʧ ʨʧ ʨʩʧʜʩʙʥʡʩʙʦʞ ʛ ʠʙʝʳʤʟʡʫʞʤʦʧʫʧ ʧʚʲʧ 
ʧʚʩʙʠʧʛʙʦʡʞ ʛ ʚʳʤʜʙʩʪʣʧʫʧ ʬʰʡʤʡʲʞ.  

ʉʧʦʨʝʜ ʥʦʚʠʷ ɿʘʢʦʥ ʟʘ ʧʨʝʜʫʯʠʣʠʱʥʦʪʦ ʠ ʫʯʠʣʠʱʥʦ ʦʙʨʘʟʦʚʘʥʠʝ [1] ʠ  
ʅʘʨʝʜʙʘ ˉ 4 ʦʪ 30 ʥʦʝʤʚʨʠ 2015 ʛ. ʟʘ ʫʯʝʙʥʠʷ ʧʣʘʥ [2], ʟʘʜʲʣʞʠʪʝʣʥʦ ʩʝ 
ʠʟʫʯʘʚʘʪ ʧʨʝʜʤʝʪʠʪʝ ʢʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ, ʢʘʪʦ ʧʨʠ ʧʨʦʬʠʣʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩ ʠʥʪʝʥʟʠʚʥʦ ʠʟʫʯʘʚʘʥʝ ʥʘ 
ʯʫʞʜ ʝʟʠʢ ʩ ʧʨʦʬʠʣ Ăʄʘʪʝʤʘʪʠʯʝʩʢʠñ, Ăʉʦʬʪʫʝʨʥʠ ʠ ʭʘʨʜʫʝʨʥʠ ʥʘʫʢʠñ, 
Ăʀʢʦʥʦʤʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝñ ʠʣʠ Ăʇʨʠʨʦʜʥʠ ʥʘʫʢʠñ ʬʠʛʫʨʠʨʘ ʠ ʜʠʩʮʠʧʣʠʥʘʪʘ 
ʠʥʬʦʨʤʘʪʠʢʘ. 

ʇʨʝʜʤʝʪʲʪ ʢʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝ ʝ ʧʨʝʜʚʠʜʝʥ ʟʘ ʠʟʫʯʘʚʘʥʝ ʚ ʪʨʝʪʠ ʠ 
ʯʝʪʚʲʨʪʠ ʢʣʘʩ, ʩʲʦʪʚʝʪʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ 32 ʠ 34 ʯʘʩʘ. ʎʝʣʠʪʝ ʥʘ ʧʨʝʜʤʝʪʘ ʩʘ 
ʜʦʩʪʘ ʘʤʙʠʮʠʦʟʥʠ ʠ ʩʝ ʧʨʝʜʚʠʞʜʘ, ʯʝ Ăɺ ʨʝʟʫʣʪʘʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʚ ʥʘʯʘʣʝʥ ʝʪʘʧ 
ʫʯʝʥʠʢʲʪ ʱʝ ʤʦʞʝ ʜʘ:  

¶ ʈʘʙʦʪʠ ʩ ʢʦʥʢʨʝʪʥʦ ʜʠʛʠʪʘʣʥʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʟʥʘʝ ʦʩʥʦʚʥʠ ʧʨʘʚʠʣʘ ʟʘ 
ʙʝʟʦʧʘʩʥʘ ʨʘʙʦʪʘ ʩ ʫʩʪʨʦʡʩʪʚʦʪʦ  

¶  ʈʘʟʧʦʟʥʘʚʘ ʚʠʜʘ ʥʘ ʜʘʥʥʠʪʝ, ʩ ʢʦʠʪʦ ʨʘʙʦʪʠ, ʠ ʟʥʘʝ ʢʘʢ ʜʘ ʟʘʧʘʟʚʘ ʠ 
ʠʟʪʨʠʚʘ ʬʘʡʣʦʚʝ  
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¶ ʀʟʨʘʟʷʚʘ ʠʜʝʠ ʯʨʝʟ ʤʦʜʝʣʠʨʘʥʝ ʚʲʚ ʚʠʟʫʘʣʥʘ ʩʨʝʜʘ ʟʘ ʙʣʦʢʦʚʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ  

¶  ʉʲʟʜʘʚʘ ʘʥʠʤʠʨʘʥ ʧʨʦʝʢʪ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ ʩ ʫʩʣʦʚʠʝ ʠ 
ʧʦʚʪʦʨʝʥʠʝ  

¶  ʈʘʟʣʠʯʘʚʘ ʜʠʛʠʪʘʣʥʘ ʠ ʨʝʘʣʥʘ ʠʜʝʥʪʠʯʥʦʩʪ ʠ ʟʥʘʝ ʦʩʥʦʚʥʠ ʧʨʘʚʠʣʘ ʟʘ 
ʨʘʙʦʪʘ ʚ ʜʠʛʠʪʘʣʥʘ ʩʨʝʜʘñ [3]. 

ʇʨʝʜʤʝʪʲʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʝ ʟʘʩʪʲʧʝʥ ʥʘʡ-h ʠʨʦʢʦ ʚ 
ʧʨʦʛʠʤʥʘʟʠʘʣʥʠʷ ʝʪʘʧ: ʩʲʦʪʚʝʪʥʦ ʩ ʧʦ ʝʜʠʥ ʯʘʩ ʩʝʜʤʠʯʥʦ ʚ V, VI ʠ VII ʢʣʘʩ; ʚ I 
ʛʠʤʥʘʟʠʘʣeʥ ʝʪʘʧ: ʦʪʥʦʚʦ ʩ ʧʦ ʝʜʠʥ ʯʘʩ ʩʝʜʤʠʯʥʦ ʚ VIII ʠ IX ʢʣʘʩ, ʘ ʚ ʍ ʢʣʘʩ ʩʘ 
ʧʨʝʜʚʠʜʝʥʠ 18 ʫʯʝʙʥʠ ʯʘʩʘ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʝʜʤʝʪʲʪ ʱʝ ʩʝ ʠʟʫʯʘʚʘ ʠʣʠ 
ʩʘʤʦ ʝʜʠʥ ʩʨʦʢ, ʠʣʠ ʧʦ ʧʦʣʦʚʠʥ ʫʯʝʙʝʥ ʯʘʩ ʩʝʜʤʠʯʥʦ. ɺʩʝ ʧʘʢ, ʦʙʱʠʷʪ ʙʨʦʡ ʥʘ 
ʯʘʩʦʚʝʪʝ ʧʦ ʪʦʟʠ ʧʨʝʜʤʝʪ ʠʟʛʣʝʞʜʘ ʚʥʫʰʠʪʝʣʥʦ ʥʘ ʬʦʥʘ ʥʘ ʪʦʪʘʣʥʦ 
ʦʪʩʲʩʪʚʘʱʠʷ ʧʨʝʜʤʝʪ ʠʥʬʦʨʤʘʪʠʢʘ. ʇʨʝʜʤʝʪʲʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ 
ʚ ʧʨʦʛʠʤʥʘʟʠʘʣʥʠʷ ʝʪʘʧ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʠʟʛʨʘʜʠ ʫ ʦʙʫʯʘʝʤʠʪʝ ʙʘʟʦʚʠ ʜʠʛʠʪʘʣʥʠ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʢʦʠʪʦ ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʧʨʠʪʝʞʘʚʘ ʚʩʝʢʠ, ʟʘ ʜʘ ʤʦʞʝ 
ʫʩʧʝʰʥʦ ʜʘ ʩʝ ʩʧʨʘʚʷ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʦʙʱʝʩʪʚʦ. ʊʦʟʠ ʧʨʝʜʤʝʪ, 
ʦʙʘʯʝ ʥʷʤʘ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʇʨʝʜʤʝʪʲʪ ʠʥʬʦʨʤʘʪʠʢʘ ʝ ʧʨʝʜʚʠʜʝʥ ʟʘ ʠʟʫʯʘʚʘʥʝ ʝʜʠʥʩʪʚʝʥʦ ʚ 
ʧʨʦʬʠʣʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʚ VIII ʢʣʘʩ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʚʘ ʫʯʝʙʥʠ ʯʘʩʘ ʩʝʜʤʠʯʥʦ, 
ʢʘʪʦ Ăɺ ʨʝʟʫʣʪʘʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʚ ʧʲʨʚʠ ʛʠʤʥʘʟʠʘʣʝʥ ʝʪʘʧ ʫʯʝʥʠʢʲʪ ʱʝ ʤʦʞʝ ʜʘ:  

¶ ʆʙʷʩʥʷʚʘ ʧʨʝʜʤʝʪʘ ʠ ʨʦʣʷʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʧʨʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 
ʦʙʝʢʪʠ  

¶ ʈʘʟʛʨʘʥʠʯʘʚʘ ʠ ʠʟʧʦʣʟʚʘ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʧʨʠʤʠʪʠʚʥʠ ʜʘʥʥʠ  

¶ ʆʙʷʩʥʷʚʘ ʠ ʧʨʠʣʘʛʘ ʦʩʥʦʚʥʠʪʝ ʝʪʘʧʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ  

¶ ʀʟʧʦʣʟʚʘ ʚʠʟʫʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʝʩʣʦʞʥʠ ʧʨʠʣʦʞʥʠ 
ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ ʩʲʩ ʩʲʚʨʝʤʝʥʝʥ ʠʥʪʝʨʬʝʡʩ ʥʘ ʫʧʨʘʚʣʝʥʠʝ  

¶ ʇʨʝʜʩʪʘʚʷ ʘʨʛʫʤʝʥʪʠʨʘʥʦ ʩʦʬʪʫʝʨʥʦ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜ ʧʫʙʣʠʢʘñ 

ʊʫʢ ʦʪʥʦʚʦ ʜʦʨʠ ʥʝ ʩʝ ʩʧʦʤʝʥʘʚʘ ʟʘ ʢʘʢʚʦʪʦ ʠ ʜʘ ʝ ʠʟʫʯʘʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ. 
ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʘʣʛʦʨʠʪʤʠ ʠ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʜʦ ʧʲʨʚʠ ʛʠʤʥʘʟʠʘʣʝʥ ʝʪʘʧ, 
ʚʢʣʶʯʠʪʝʣʥʦ, ʩʝ ʦʩʪʘʚʷ ʠʟʮʷʣʦ ʟʘ ʩʚʦʙʦʜʥʘ ʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʠʟʙʠʨʘʝʤʘ 
ʧʦʜʛʦʪʦʚʢʘ ʠʣʠ ʚ ʨʘʟʣʠʯʥʠ ʠʟʚʲʥʢʣʘʩʥʠ ʠ ʠʟʚʲʥʫʯʠʣʠʱʥʠ ʬʦʨʤʠ. ʀʟʫʯʘʚʘʥʝ ʥʘ 
ʤʦʜʫʣ Ăʉʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠñ ʩʝ ʧʨʝʜʚʠʞʜʘ ʝʜʚʘ ʚʲʚ ʚʪʦʨʠ ʛʠʤʥʘʟʠʘʣʝʥ ʝʪʘʧ ʥʘ 
ʧʨʦʬʠʣʠʨʘʥʘʪʘ ʠʣʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ. 

ʆʧʠʪʲʪ ʧʦʢʘʟʚʘ, ʯʝ ʟʘ ʜʘ ʤʦʞʝ ʝʜʠʥ ʥʘʯʠʥʘʝʱ ʧʨʦʛʨʘʤʠʩʪ ʜʘ ʩʝ ʩʧʨʘʚʷ ʥʘ 
ʜʦʩʪʘʪʲʯʥʦ ʜʦʙʨʦ ʥʠʚʦ ʩʲʩ ʩʣʦʞʥʠ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʠ ʘʣʛʦʨʠʪʤʠ, ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʝʥʠʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 3-4 ʛʦʜʠʥʠ ʠ ʪʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʢʦʣʦ 120 
ʯʘʩʘ ʥʘ ʛʦʜʠʥʘ. ʉʧʝʮʠʬʠʢʘʪʘ ʥʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʩʣʦʞʥʠ 
ʘʣʛʦʨʠʪʤʠʯʥʠ ʧʨʦʙʣʝʤʠ ʠʟʠʩʢʚʘʪ ʚʨʝʤʝ ʥʝ ʩʘʤʦ ʟʘ ʦʙʫʯʝʥʠʝ, ʘ ʠ ʟʘ ʦʩʤʠʩʣʷʥʝ 
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ʥʘ ʥʘʫʯʝʥʦʪʦ ʠ ʤʥʦʛʦ ʩʝʨʠʦʟʥʘ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ. ʊʦʚʘ ʠʟʠʩʢʚʘ ʩʝʨʠʦʟʝʥ ʨʝʩʫʨʩ 
ʦʪ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʜʦʙʨʝ ʧʦʜʛʦʪʚʝʥʠ ʫʯʠʪʝʣʠ.  

ʇʨʝʜʣʦʞʝʥʠʷʪ ʤʘʪʝʨʠʘʣ ʩʝ ʩʧʠʨʘ ʧʨʝʜʠʤʥʦ ʥʘ ʨʝʟʫʣʪʘʪʠ, ʧʦʩʪʠʛʥʘʪʠ ʧʨʠ 
ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʩʲʩʪʝʟʘʪʝʣʠ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʦʙʘʯʝ, 
ʘʚʪʦʨʲʪ ʠʤʘ ʦʧʠʪ ʠ ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʲʱʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʦʙʫʯʝʥʠʝ ʧʨʠ 
ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʧʨʦʛʨʘʤʠʩʪʠ ʚ ʢʨʘʪʢʦʩʨʦʯʥʠ(ʪʨʠʤʝʩʝʯʥʠ) ʦʙʫʯʠʪʝʣʥʠ ʢʫʨʩʦʚʝ 
ʟʘ ʚʲʟʨʘʩʪʥʠ ʚ ʧʨʦʝʢʪʠʪʝ ĂBuilding Whit Coddingñ ʠ ĂLearn from the Mastersñ, 
ʨʝʘʣʠʟʠʨʘʥʠ ʩʲʚʤʝʩʪʥʦ ʩ Ăʄʫʩʘʣʘ ʉʦʬʪñ. ɽʬʝʢʪʠʚʥʦʩʪʪʘ ʧʨʠ ʪʝʟʠ ʧʨʦʝʢʪʠ 
ʙʝʰʝ ʙʝʟʩʧʦʨʥʘ, ʟʘʱʦʪʦ ʦʪ ʛʨʫʧʠ ʦʪ ʧʦ 20 ʦʙʫʯʘʝʤʠ, 8-10 ʦʪ ʪʷʭ ʟʘʧʦʯʥʘʭʘ 
ʫʩʧʝʰʥʦ ʨʘʙʦʪʘ ʚ ʄʫʩʘʣʘ ʉʦʬʪ, ʘ ʧʦʯʪʠ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʩʲʱʦ ʩʝ ʨʝʘʣʠʟʠʨʘʭʘ 
ʢʘʪʦ ʧʨʦʛʨʘʤʠʩʪʠ ʚ ʜʨʫʛʠ ʬʠʨʤʠ. 

2. ʇʚʬʰʞʦʡʞʫʧ ʨʧ ʨʩʧʜʩʙʥʡʩʙʦʞ ʛ ʡʠʛʳʦʣʤʙʪʦʧʫʧ ʡ 
ʡʠʛʳʦʬʰʡʤʡʲʦʧ ʧʚʩʙʠʧʛʙʦʡʞ.  

ɺ ɹʲʣʛʘʨʠʷ ʠʤʘ ʤʥʦʛʦ ʜʦʙʨʝ ʨʘʟʨʘʙʦʪʝʥʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʠʟʚʲʥʢʣʘʩʥʦʪʦ ʠ 
ʠʟʚʲʥʫʯʠʣʠʱʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ ʅʘʮʠʦʥʘʣʥʘʪʘ 
ʢʦʤʠʩʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʢʲʤ ʉʄɹ. ɺʩʠʯʢʦ ʩʚʲʨʟʘʦ ʩ ʪʦʚʘ ʦʙʫʯʝʥʠʝ, ʢʘʢʪʦ ʠ ʥʘʡ-
ʚʘʞʥʠʪʝ ʜʦʢʫʤʝʥʪʠ, ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʪʘʟʠ ʢʦʤʠʩʠʷ, ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʩʘʡʪʘ ʟʘ 
ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʲʩʪʝʟʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʫʯʝʥʠʮʠ [4]. ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʪʦʚʘ 
ʦʙʫʯʝʥʠʝ ʝ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʫʯʘʩʪʠʝ ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ 
ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʲʩʪʝʟʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ɿʘ ʜʘ ʙʲʜʝ ʧʦʩʪʠʛʥʘʪʘ ʪʷ, ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʘ ʦʪʣʠʯʥʦ ʟʘʧʦʟʥʘʪʠ ʩ ʦʩʥʦʚʥʠ ʘʣʛʦʨʠʪʤʠ, ʢʘʢʪʦ ʠ ʜʘ 
ʧʦʟʥʘʚʘʪ ʠ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ.  

ʉʲʟʜʘʜʝʥʠ ʩʘ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʠʟʚʲʥʢʣʘʩʥʦ ʠ ʠʟʚʲʥʫʯʠʣʠʱʥʦ ʦʙʫʯʝʥʠʝ 
ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʦʪ V ʜʦ XII ʢʣʘʩ, ʢʘʪʦ ʝʜʠʥʩʪʚʝʥʦ ʚ ɹʲʣʛʘʨʠʷ ʩʘ ʦʙʦʩʦʙʝʥʠ ʧʝʪ 
ʩʲʩʪʝʟʘʪʝʣʥʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ. ʊʦʚʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʜʘ 
ʩʨʘʚʥʷʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠ ʩʠ ʩʲʩ ʩʚʦʠʪʝ ʚʨʲʩʪʥʠʮʠ ʠ ʛʠ ʩʪʠʤʫʣʠʨʘ ʢʲʤ ʚʩʝ ʧʦ-
ʨʘʟʰʠʨʝʥʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʝʜʚʠʜʝʥʦʪʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ. 

ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʥʜʝʥʮʠʷ ʀʊ ʬʠʨʤʠʪʝ ʜʘ ʧʨʝʜʧʦʯʠʪʘʪ ʜʘ 
ʥʘʝʤʘʪ ʥʘ ʨʘʙʦʪʘ ʢʘʥʜʠʜʘʪʠ, ʧʨʝʤʠʥʘʣʠ ʧʨʝʟ ʪʦʟʠ ʚʠʜ ʦʙʫʯʝʥʠʝ, ʢʘʪʦ ʚʩʝ ʧʦ-
ʯʝʩʪʦ ʩʝ ʦʪʯʠʪʘ, ʯʝ ʪʝ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʢʘʪʦ ʝʜʥʠ ʦʪ ʥʘʡ-ʜʦʙʨʠʪʝ 
ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ. ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʜʦʨʠ ʠ ʩʲʩʪʝʟʘʪʝʣʠ ʩʲʩ ʩʨʝʜʥʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʩʘ ʜʘʣʝʯ ʧʦ-ʜʦʙʨʠ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʙʫʯʘʚʘʥʠʪʝ ʚ ʜʨʫʛʠ 
ʬʦʨʤʠ. ʊʝʟʠ ʢʦʥʩʪʘʪʘʮʠʠ ʩʝ ʜʲʣʞʘʪ ʥʘ ʥʷʢʦʠ ʤʥʦʛʦ ʚʘʞʥʠ ʢʘʯʝʩʪʚʘ, ʢʦʠʪʦ ʪʝ 
ʨʘʟʚʠʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠʤ ʧʦ ʘʣʛʦʨʠʪʤʠʯʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. 
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3. ʇʪʦʧʛʦʡ ʙʪʨʞʣʫʡ ʦʙ ʛʤʡʸʦʡʞ ʦʙ ʧʚʬʰʞʦʡʞʫʧ ʨʧ ʙʤʜʧʩʡʫʥʡʰʦʧ 
ʨʩʧʜʩʙʥʡʩʙʦʞ ʛʳʩʮʬ ʣʙʰʞʪʫʛʙʫʙ, ʣʧʡʫʧ ʩʙʠʛʡʛʙʫ ʧʚʬʰʙʞʥʡʫʞ ʛ ʫʧʛʙ 
ʦʙʨʩʙʛʤʞʦʡʞ: 

3.1. ɹʤʜʧʩʡʫʥʡʰʦʧʫʧ (ʪʳʪʫʞʠʙʫʞʤʦʧ) ʨʩʧʜʩʙʥʡʩʙʦʞ ʡʠʡʪʣʛʙ 
ʥʙʣʪʡʥʙʤʦʧ ʪʳʪʩʞʝʧʫʧʰʙʛʙʦʞ ʨʩʡ ʩʞʱʙʛʙʦʞ ʦʙ ʝʙʝʞʦʙ ʠʙʝʙʰʙ. ʋʧ 
ʨʧʝʜʧʫʛʸ ʧʚʬʰʙʞʥʡʸ ʠʙ ʥʧʥʞʦʫʙʤʦʙ ʩʞʙʣʯʡʸ ʨʩʡ ʣʩʡʠʡʪʦʡ ʪʡʫʬʙʯʡʡ 
ʡ ʡʠʜʩʙʟʝʙ ʬʥʞʦʡʸ ʠʙ ʚʳʩʠʧ ʡ ʞʭʞʣʫʡʛʦʧ ʩʞʱʙʛʙʦʞ ʦʙ ʛʳʠʦʡʣʦʙʤʡʫʞ 
ʨʩʧʚʤʞʥʡ. 

ʂʲʤ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʧʨʦʚʝʞʜʘʪ ʯʝʪʠʨʠ ʦʬʠʮʠʘʣʥʠ 
ʩʲʩʪʝʟʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʅʘ ʚʩʷʢʦ ʩʲʩʪʝʟʘʥʠʝ ʫʯʘʩʪʥʠʮʠʪʝ ʧʦʣʫʯʘʚʘʪ ʧʦ ʪʨʠ 
ʩʲʚʲʨʰʝʥʥʦ ʨʘʟʣʠʯʥʠ ʧʦ ʪʝʤʘʪʠʢʘ ʠ ʠʟʧʦʣʟʚʘʥʠ ʟʥʘʥʠʷ ʟʘʜʘʯʠ. ɺʩʷʢʘ ʟʘʜʘʯʘ ʝ 
ʨʝʘʣʝʥ ʘʣʛʦʨʠʪʤʠʯʝʥ ʧʨʦʙʣʝʤ ʠ ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʝʰʝʥ ʩʨʝʜʥʦ ʟʘ ʦʢʦʣʦ ʯʘʩ 
ʠ ʧʦʣʦʚʠʥʘ. ʇʨʠ ʪʦʚʘ ʨʝʰʝʥʠʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʟʘʚʲʨʰʝʥ ʧʨʦʜʫʢʪ, ʢʦʡʪʦ 
ʦʪʛʦʚʘʨʷ ʪʦʯʥʦ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠʪʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʪʝʩʪʚʘʥ ʦʪ ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ. ʇʦʩʣʝʜʥʦʪʦ ʛʘʨʘʥʪʠʨʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʪʘ ʠ 
ʢʦʨʝʢʪʥʦʩʪʪʘ ʥʘ ʦʮʝʥʷʚʘʥʝʪʦ ʠ ʧʦʩʣʝʜʚʘʱʦʪʦ ʩʣʝʜ ʪʦʚʘ ʢʣʘʩʠʨʘʥʝ. ʊʦʟʠ ʚʠʜ 
ʩʪʨʝʩʦʚʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘʠʩʪʠʥʘ ʠʟʛʨʘʞʜʘ ʫʤʝʥʠʷ ʟʘ ʥʝʟʘʙʘʚʥʘ ʠ ʝʬʝʢʪʠʚʥʘ 
ʨʝʘʢʮʠʷ ʚʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪ. 

ʇʨʠ ʪʦʚʘ, ʪʝʟʠ ʢʘʯʝʩʪʚʘ ʩʝ ʚʲʟʧʠʪʘʚʘʪ ʦʱʝ ʦʪ 11-12 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʪʲʡ 
ʢʘʪʦ ʦʱʝ ʪʦʛʘʚʘ ʟʘʧʦʯʚʘ ʠʥʪʝʥʟʠʚʥʦʪʦ ʫʯʘʩʪʠʝ ʥʘ ʜʝʮʘʪʘ ʚ ʩʲʩʪʝʟʘʥʠʷʪʘ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ. 

3.2. ʇʚʬʰʞʦʡʞʫʧ ʛ ʪʳʪʫʞʠʙʫʞʤʦʧ ʨʩʧʜʩʙʥʡʩʙʦʞ ʪʳʠʝʙʛʙ ʦʙʛʡʯʡ ʠʙ 
ʨʡʪʙʦʞ ʨʩʞʝʡʥʦʧ ʦʙ ʛʡʪʧʣʧʞʭʞʣʫʡʛʞʦ ʣʧʝ, ʣʙʫʧ ʪʞ ʧʫʰʡʫʙ 
ʞʭʞʣʫʡʛʦʧʪʫ ʡ ʛʳʛ ʛʩʞʥʞ, ʡ ʛ ʨʙʥʞʫ. 

ɽʜʥʦ ʦʪ ʦʩʥʦʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʨʝʰʝʥʠʷʪʘ ʥʘ ʩʲʩʪʝʟʘʪʝʣʥʠʪʝ ʟʘʜʘʯʠ ʝ 
ʪʝ ʜʘ ʩʘ ʝʬʝʢʪʠʚʥʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʘʤʝʪ, ʢʘʢʪʦ ʠ ʧʦ ʚʨʝʤʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝ. 
ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʝʬʝʢʪʠʚʝʥ ʢʦʜ ʩʝ ʥʘʣʘʛʘ ʜʦʨʠ ʚ ʥʘʡ-
ʤʘʣʢʘʪʘ ʛʨʫʧʘ ɽ, ʢʲʜʝʪʦ ʫʯʘʩʪʚʘʪ ʫʯʝʥʠʮʠ ʦʪ 4-5 ʢʣʘʩ. 

ɺ ʩʲʩʪʝʟʘʪʝʣʥʠʪʝ ʟʘʜʘʯʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʨʝʜʠʮʘ ʧʨʠʤʝʨʠ ʟʘ ʨʫʪʠʥʥʠ 
ʧʨʦʮʝʜʫʨʠ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʢʦʠʪʦ ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘʪ 
ʝʬʝʢʪʠʚʥʦ. ɼʘ ʨʘʟʛʣʝʜʘʤʝ ʩʣʝʜʥʘʪʘ ʟʘʜʘʯʘ: 

ăɿʘʜʘʯʘ (ʇʈʆʃɽʊɽʅ ʊʋʈʅʀʈ ʇʆ ʀʅʌʆʈʄɸʊʀʂɸ ʗʄɹʆʃô 2001ʛ. ɻʈʋʇɸ 
5-7 ʂʃɸʉ) ɼʘʜʝʥ ʝ ʥʠʟ ʩʲʩʪʘʚʝʥ ʦʪ ʛʦʣʝʤʠ ʠ ʤʘʣʢʠ ʣʘʪʠʥʩʢʠ ʙʫʢʚʠ ʠ ʮʠʬʨʠ ʩ 

ʜʲʣʞʠʥʘ N(50¢N¢255000), ʚ ʢʦʡʪʦ ʠʤʘ ʧʦʚʪʘʨʷʱʠ ʩʝ ʟʥʘʮʠ. ʅʘʧʠʰʝʪʝ 
ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʚʲʚʝʞʜʘ ʥʠʟʘ ʠ ʦʧʨʝʜʝʣʷ ʥʘʡ-ʣʷʚʦ ʨʘʟʧʦʣʦʞʝʥʠʪʝ ʜʚʘ 
ʝʜʥʘʢʚʠ ʟʥʘʢʘ ʚ ʥʠʟʘ. ʂʘʟʚʘʤʝ ʯʝ ʜʚʘ ʝʜʥʘʢʚʠ ʟʥʘʢʘ ʚ ʥʠʟʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʥʘʡ-
ʣʷʚʦ, ʘʢʦ ʚ ʣʷʚʦ ʦʪ ʜʝʩʥʠʷ ʥʷʤʘ ʜʨʫʛʠ ʜʚʘ ʝʜʥʘʢʚʠ ʟʥʘʢʘ. ʇʨʦʛʨʘʤʘʪʘ ʪʨʷʙʚʘ 
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ʜʘ ʠʟʚʝʞʜʘ ʥʘ ʝʢʨʘʥʘ ʜʚʝ ʮʝʣʠ ʯʠʩʣʘ ʤʝʞʜʫ 1 ʠ N - ʧʦʟʠʮʠʠʪʝ ʚ ʥʠʟʘ, ʚ ʢʦʠʪʦ 
ʩʘ ʥʘʤʝʨʝʥʠ ʥʘʡ-ʣʷʚʦ ʨʘʟʧʦʣʦʞʝʥʠʪʝ ʜʚʘ ʝʜʥʘʢʚʠ ʟʥʘʢʘ.ñ[5] 

ʊʘʟʠ ʟʘʜʘʯʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʠʟʠʩʢʚʘ ʣʠʥʝʡʥʦ ʨʝʰʝʥʠʝ, ʟʘʱʦʪʦ ʚ ʧʨʦʪʠʚʝʥ 
ʩʣʫʯʘʡ ʥʷʤʘ ʜʘ ʧʦʣʫʯʠ ʧʲʣʥʠʷ ʙʨʦʡ ʪʦʯʢʠ ʟʘʨʘʜʠ ʥʝʩʧʘʟʚʘʥʝ ʥʘ ʣʠʤʠʪʘ ʦʪ 
ʚʨʝʤʝ. 

ɼʨʫʛ ʝʣʝʤʝʥʪʘʨʝʥ ʧʨʠʤʝʨ, ʧʨʠ ʢʦʡʪʦ ʷʩʥʦ ʩʝ ʚʠʞʜʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
ʝʬʝʢʪʠʚʥʦʩʪ ʝ ʩʣʝʜʥʘʪʘ ʟʘʜʘʯʘ: 

Ăʅʝʢʘ ʝ ʜʘʜʝʥ ʤʘʩʠʚ ʦʪ ʜʨʦʙʥʠ ʯʠʩʣʘ, ʢʦʠʪʦ ʩʘ ʥʝ ʧʦʚʝʯʝ ʦʪ 1000 ʠ ʚʪʦʨʠ 
ʤʘʩʠʚ ʦʪ ʜʨʦʙʥʠ ʯʠʩʣʘ, ʢʦʠʪʦ ʩʘ ʜʦ 100000 ʥʘ ʙʨʦʡ. ɼʘ ʩʝ ʩʲʩʪʘʚʠ ʧʨʦʛʨʘʤʘ, 
ʢʦʷʪʦ ʦʧʨʝʜʝʣʷ ʢʦʣʢʦ ʦʪ ʯʠʩʣʘʪʘ ʚ ʧʲʨʚʠʷ ʤʘʩʠʚ ʩʝ ʩʨʝʱʘʪ ʚʲʚ ʚʪʦʨʠʷ.ñ[5] 

ʀ ʪʫʢ, ʠʤʘʡʢʠ ʧʨʝʜʚʠʜ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ ʚʭʦʜʥʠʪʝ ʜʘʥʥʠ ʩʪʘʚʘ ʷʩʥʦ, ʯʝ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʨʛʘʥʠʟʠʨʘ ʝʬʝʢʪʠʚʥʦ ʪʲʨʩʝʥʝ, ʢʘʪʦ ʧʦ-ʛʦʣʝʤʠʷʪ ʤʘʩʠʚ ʩʝ ʩʦʨʪʠʨʘ 
ʠ ʚ ʥʝʛʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʜʚʦʠʯʥʦ ʪʲʨʩʝʥʝ. 

ʇʦʩʦʯʝʥʠʪʝ ʧʨʠʤʝʨʠ ʩʘ ʥʘ ʥʠʚʦ ʛʨʫʧʠ ɽ ʠ D, ʪ. ʝ. ʟʘ ʫʯʝʥʠʮʠ ʥʘ ʚʲʟʨʘʩʪ ʜʦ 
7 ʢʣʘʩ. ɺ ʧʦ-ʛʦʨʥʠʪʝ ʛʨʫʧʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʩʝ ʥʘʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʣʦʞʥʠ 
ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ, ʢʘʪʦ ʠʥʪʝʨʚʘʣʥʠ ʠ ʠʥʜʝʢʩʥʠ ʜʲʨʚʝʪʘ, ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ 
ʙʘʣʘʥʩʠʨʘʥʠ ʜʲʨʚʝʪʘ ï ʯʝʨʚʝʥʦ-ʯʝʨʥʠ, ʜʝʢʘʨʪʦʚʠ ʠ ʜʨ. ʇʠʩʘʥʝʪʦ ʥʘ ʝʬʝʢʪʠʚʥʠ 
ʘʣʛʦʨʠʪʤi ʩʝ ʧʨʝʚʨʲʱʘ ʧʦ-ʩʢʦʨʦ ʚ ʥʘʚʠʢ, ʦʪʢʦʣʢʦʪʦ ʚ ʧʦʞʝʣʘʥʠʝ ʟʘ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ. 

3.3. ʌʰʞʦʡʯʡʫʞ, ʧʚʬʰʙʛʙʦʡ ʛ ʫʧʛʙ ʦʙʨʩʙʛʤʞʦʡʞ ʨʩʡʛʡʣʛʙʫ ʦʙ ʪʫʩʧʜʙ 
ʝʡʪʯʡʨʤʡʦʡʩʙʦʧʪʫ ʡ ʪʙʥʧʣʧʦʫʩʧʤ, ʣʧʞʫʧ ʜʡ ʨʩʙʛʡ ʞʝʦʡ ʧʫ ʦʙʢ-
ʦʙʝʞʟʝʦʡʫʞ ʰʤʞʦʧʛʞ ʦʙ ʝʙʝʞʦ IT - ʣʧʤʞʣʫʡʛ. 

ʇʨʝʜʚʠʜ ʥʘ ʪʦʚʘ, ʯʝ ʥʘ ʢʦʥʢʨʝʪʥʦ ʩʲʩʪʝʟʘʥʠʝ, ʫʯʝʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 
ʩʧʨʘʚʷʪ ʟʘ ʢʨʘʪʢʦ ʚʨʝʤʝ ʩ ʥʷʢʦʣʢʦ ʜʦʩʪʘʪʲʯʥʦ ʩʣʦʞʥʠ ʧʨʦʙʣʝʤʠ, ʩʝ ʥʘʣʘʛʘ ʜʘ 
ʪʝ ʜʘ ʠʟʛʨʘʜʷʪ ʚ ʩʝʙʝ ʩʠ ʢʘʯʝʩʪʚʘ ʢʘʪʦ ʜʠʩʮʠʧʣʠʥʘ ʠ ʩʘʤʦʢʦʥʪʨʦʣ. ʄʥʦʛʦ ʝ 
ʪʨʫʜʥʦ, ʥʘʧʨʠʤʝʨ, ʜʘ ʩʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʰ ʥʘ ʞʝʣʘʥʠʝʪʦ ʜʘ ʧʨʦʜʲʣʞʠʰ ʜʘ 
ʨʘʙʦʪʠʰ ʧʦ ʢʦʥʢʨʝʪʥʘʪʘ ʟʘʜʘʯʘ ʚ ʩʠʪʫʘʮʠʷ, ʢʦʛʘʪʦ ʥʷʤʘ ʜʦʩʪʘʪʲʯʥʦ ʚʨʝʤʝ ʟʘ 
ʥʝʷ ʠ ʜʦ ʩʝʛʘ ʧʨʠʣʦʞʝʥʠʷʪ ʘʣʛʦʨʠʪʲʤ ʥʝ ʜʘʚʘ ʦʯʘʢʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ɺ ʪʦʟʠ 
ʩʣʫʯʘʡ, ʦʪ ʪʘʢʪʠʯʝʩʢʠ ʩʲʦʙʨʘʞʝʥʠʷ, ʦʧʠʪʥʠʷʪ ʩʲʩʪʝʟʘʪʝʣ ʪʨʷʙʚʘ ʜʘ ʦʩʪʘʚʠ 
ʚʨʝʤʝʥʥʦ ʪʘʟʠ ʟʘʜʘʯʘ ʠ ʜʘ ʩʝ ʩʲʩʪʝʜʦʪʦʯʠ ʚ ʜʨʫʛʘ, ʢʦʷʪʦ ʙʠ ʤʫ ʜʦʥʝʩʣʘ ʧʦ-
ʛʦʣʷʤ ʫʩʧʝʭ.  

ɼʨʫʛʘ ʩʠʪʫʘʮʠʷ, ʚ ʢʦʷʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʨʦʷʚʠ ʜʠʩʮʠʧʣʠʥʘ ʝ ʚʨʝʤʝʪʦ 
ʟʘ ʧʦʜʛʦʪʦʚʢʘ, ʢʦʛʘʪʦ, ʦʩʦʙʝʥʦ ʥʘ ʪʘʟʠ ʚʲʟʨʘʩʪ, ʩʝ ʥʘʣʘʛʘ ʜʘ ʟʘʛʲʨʙʠʰ 
ʤʥʦʞʝʩʪʚʦ ʨʘʟʚʣʝʯʝʥʠʷ ʠ ʜʘ ʩʝ ʩʲʩʨʝʜʦʪʦʯʠʰ ʚ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʠʣʠ 
ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʧʦʩʣʝʜʥʠ ʥʦʚʦʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ. 
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3.4. ʌʥʞʦʡʞʫʧ ʝʙ ʪʞ ʧʫʣʩʡʛʙʫ ʡ ʧʫʪʫʩʙʦʸʛʙʫ ʤʧʜʡʰʞʪʣʡ ʜʩʞʱʣʡ ʛ 
ʣʧʝʙ ʞ ʞʝʦʧ ʧʫ ʦʙʢ-ʛʨʞʰʙʫʤʸʛʙʲʡʫʞ ʪʤʞʝʪʫʛʡʸ ʧʫ ʨʧʝʜʧʫʧʛʣʙʫʙ ʦʙ 
ʪʳʪʫʞʠʙʫʞʤʦʡʫʞ ʨʩʧʜʩʙʥʡʪʫʡ. 

ʇʦʩʪʦʷʥʥʦʪʦ ʠʟʠʩʢʚʘʥʝ ʟʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʩʲʟʜʘʜʝʥʠʷ ʢʦʜ ʧʦʥʷʢʦʛʘ ʚʦʜʠ ʜʦ 
ʣʦʛʠʯʝʩʢʠ ʛʨʝʰʢʠ, ʠʣʠ ʥʝʩʲʦʙʨʘʟʷʚʘʥʝ ʩ ʢʦʥʢʨʝʪʥʠ ʯʘʩʪʥʠ ʩʣʫʯʘʠ. ʆʪʥʦʚʦ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʥʘʤʠʨʘʥʝʪʦ ʠ ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ ʠʤ ʪʨʷʙʚʘ ʜʘ ʩʪʘʚʘ ʧʦ 
ʚʲʟʤʦʞʥʦ ʥʘʡ-ʙʲʨʟʠʷ ʥʘʯʠʥ ʠ ʠʟʠʩʢʚʘ ʛʲʚʢʘʚʘ ʨʝʘʢʮʠʷ, ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ 
ʧʨʠʤʝʨʥʠ ʜʘʥʥʠ, ʧʨʠ ʢʦʠʪʦ ʚʲʟʥʠʢʚʘ ʣʦʛʠʯʝʩʢʘʪʘ ʛʨʝʰʢʘ. ʇʦʥʷʢʦʛʘ ʦʪʢʨʠʚʘʥʝʪʦ 
ʥʘ ʛʨʝʰʢʘʪʘ ʠʟʠʩʢʚʘ ʚʪʦʨʦ (ʧʦ-ʥʝʝʬʝʢʪʠʚʥʦ ʨʝʰʝʥʠʝ), ʧʠʩʘʥʝ ʥʘ ʛʝʥʝʨʘʪʦʨ ʟʘ 
ʪʝʩʪʦʚʠ ʧʨʠʤʝʨʠ ʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʚʝʪʝ ʨʝʰʝʥʠʷ, ʢʦʝʪʦ ʪʨʷʙʚʘ 
ʜʘ ʩʪʘʚʘ ʢʘʪʦ ʫʩʧʦʨʝʜʝʥ ʧʨʦʮʝʩ, ʜʦʢʘʪʦ ʩʲʩʪʝʟʘʪʝʣʷʪ ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʚʘʱʘʪʘ 
ʟʘʜʘʯʘ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʟʥʘʥʠʷ ʟʘ ʨʘʙʦʪʘʪʘ ʩ 
ʢʦʥʢʨʝʪʥʘʪʘ ʦʧʝʨʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʠ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

3.5. ʊʙʥʧʧʚʬʰʞʦʡʞʫʧ ʞ ʛʙʟʦʙ ʰʙʪʫ ʧʫ ʨʧʝʜʧʫʧʛʣʙʫʙ ʦʙ 
ʪʳʪʫʞʠʙʫʞʤʡʫʞ ʡ ʫʧʛʙ ʝʧʨʩʡʦʙʪʸ ʠʙ ʩʙʠʛʡʫʡʞʫʧ ʦʙ ʬʥʞʦʡʸʫʙ ʡʥ ʠʙ 
ʨʩʧʬʰʛʙʦʞ ʡ ʡʠʬʰʙʛʙʦʞ ʦʙ ʣʧʦʣʩʞʫʦʙ ʨʩʧʚʤʞʥʙʫʡʣʙ. 

ʉʲʚʨʝʤʝʥʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʙʲʨʟʦ ʨʘʟʚʠʚʘʱʘ ʩʝ ʥʘʫʢʘ. 
ʅʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʧʦʷʚʷʚʘʪ ʥʦʚʠ, ʧʦ-ʝʬʝʢʪʠʚʥʠ ʘʣʛʦʨʠʪʤʠ ʠ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ, 
ʢʦʠʪʦ ʧʦʯʪʠ ʚʝʜʥʘʛʘ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ. ʀʤʘ 
ʤʥʦʛʦ ʪʘʢʠʚʘ ʧʨʠʤʝʨʠ, ʥʦ ʝʜʠʥ ʦʪ ʥʘʡ-ʚʧʝʯʘʪʣʷʚʘʱʠʪʝ ʝ ʧʦʷʚʘʪʘ ʥʘ ʟʘʜʘʯʘʪʘ 
Ăʄʦʙʠʣʥʠ ʪʝʣʝʬʦʥʠñ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʝʟ 2001 
ʛʦʜʠʥʘ[6], ʠʟʠʩʢʚʘʱʘ ʨʝʰʝʥʠʝ ʩ ʜʚʫʤʝʨʥʦ ʠʥʜʝʢʩʥʦ ʜʲʨʚʦ. ɿʘ ʧʲʨʚʠ ʧʲʪ ʌʝʥʫʠʢ 
ʧʫʙʣʠʢʫʚʘ ʩʪʘʪʠʷ ʟʘ ʦʪʢʨʠʪʘʪʘ ʦʪ ʥʝʛʦ ʩʪʨʫʢʪʫʨʘ ʦʪ ʜʘʥʥʠ ʧʨʝʟ 1994 ʛ. [7] ʠ ʚ 
ʪʦʟʠ ʤʦʤʝʥʪ ʩʪʘʚʘ ʜʫʤʘ ʩʘʤʦ ʟʘ ʝʜʥʦʤʝʨʥʠ ʠʥʜʝʢʩʥʠ ʜʲʨʚʝʪʘ.  

ɿʘ ʜʘ ʙʲʜʝ ʝʜʠʥ ʩʲʩʪʝʟʘʪʝʣ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʚʠʩʦʢʦ ʥʠʚʦ, ʪʦʡ ʪʨʷʙʚʘ 
ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʘ ʩʣʝʜʠ ʧʦʩʣʝʜʥʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ. 
ʊʦʚʘ ʥʝ ʚʠʥʘʛʠ ʝ ʚʲʚ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʥʝʛʦʚʠʷ ʫʯʠʪʝʣ ʠʣʠ ʪʨʝʥʴʦʨ ï ʠʤʘ ʤʥʦʛʦ 
ʩʣʫʯʘʠ ʢʦʛʘʪʦ, ʨʝʰʘʚʘʡʢʠ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʟʘʜʘʯʘ, ʫʯʝʥʠʢʲʪ ʩʝ ʥʘʪʲʢʚʘ ʥʘ 
ʧʨʦʙʣʝʤ, ʯʠʝʪʦ ʨʝʰʝʥʠʝ ʝ ʥʝʧʦʟʥʘʪʦ ʠ ʟʘ ʥʝʛʦʚʠʷ ʨʲʢʦʚʦʜʠʪʝʣ. 

ʊʝʟʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʩʲʩʪʝʟʘʪʝʣʠ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ 
ʠʟʛʨʘʞʜʘʪ ʫ ʪʷʭ ʫʤʝʥʠʷ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʟʘ ʥʦʚʠ ʥʘʯʠʥʠ ʥʘ ʫʯʝʥʝ, ʢʦʠʪʦ 
ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʤʘʩʦʚʦʪʦ ʫʯʠʣʠʱʝ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ, ʤʦʞʝ ʜʘ ʩʝ ʦʯʘʢʚʘ, ʯʝ 
ʘʢʦ ʧʨʝʜ ʝʜʠʥ ʙʠʚʰ ʩʲʩʪʝʟʘʪʝʣ ʩʝ ʧʦʩʪʘʚʠ ʩʲʚʲʨʰʝʥʥʦ ʥʦʚ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ 
ʧʨʦʙʣʝʤ, ʪʦʡ ʱʝ ʩʝ ʩʧʨʘʚʠ ʜʦʩʪʘʪʲʯʥʦ ʧʨʝʮʠʟʥʦ ʠ ʝʬʝʢʪʠʚʥʦ ʩ ʥʝʛʦʚʦʪʦ 
ʨʘʟʨʝʰʘʚʘʥʝ. 
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3.6. ʈʩʞʯʡʠʦʙʫʙ ʡ ʠʙʝʳʤʚʧʰʞʦʙ ʨʧʝʜʧʫʧʛʣʙ ʛ ʧʚʤʙʪʫʫʙ ʦʙ 
ʨʩʧʜʩʙʥʡʩʙʦʞʫʧ ʛʧʝʡ ʡ ʝʧ ʧʫʤʡʰʦʙ ʨʩʞʝʪʫʙʛʙ ʠʙ ʧʚʲʙʫʙ 
ʧʩʜʙʦʡʠʙʯʡʸ ʦʙ ʩʙʚʧʫʙ ʦʙ ʪʳʛʩʞʥʞʦʦʡʫʞ ʣʧʥʨʷʫʳʩʦʡ ʪʡʪʫʞʥʡ ʣʙʫʧ 
ʪʳʛʣʬʨʦʧʪʫ ʧʫ ʧʨʞʩʙʯʡʧʦʦʙ ʪʡʪʫʞʥʙ, ʩʙʠʤʡʰʦʡ ʛʡʝʧʛʞ ʨʩʧʜʩʙʥʦʡ 
ʡʦʫʞʩʭʞʢʪʡ ʡ ʨʧʫʩʞʚʡʫʞʤʪʣʡʸ ʪʧʭʫʬʞʩ. 

ʂʘʢʪʦ ʩʪʘʥʘ ʜʫʤʘ ʧʦ-ʛʦʨʝ, ʧʨʠ ʪʝʩʪʚʘʥʝʪʦ ʥʘ ʩʚʦʠʪʝ ʧʨʦʛʨʘʤʠ, ʝʜʠʥ 
ʩʲʩʪʝʟʘʪʝʣ ʪʨʷʙʚʘ ʦʪʣʠʯʥʦ ʜʘ ʧʦʟʥʘʚʘ ʦʧʝʨʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ, ʩ ʢʦʷʪʦ ʨʘʙʦʪʠ, 
ʢʘʢʪʦ ʠ ʧʨʦʛʨʘʤʥʠʪʝ ʠʥʪʝʨʬʝʡʩʠ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘ. ʊʦʚʘ ʩʲʱʦ ʩʝ ʥʘʣʘʛʘ ʜʘ ʩʝ 
ʫʩʚʦʠ ʚ ʩʘʤʦʪʦ ʥʘʯʘʣʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʩʲʩʪʝʟʘʪʝʣʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʥʘʡ-
ʤʘʣʢʦʪʦ ʟʘʱʦʪʦ ʩʝ ʥʘʣʘʛʘ ʨʝʰʝʥʠʷʪʘ ʜʘ ʙʲʜʘʪ ʪʝʩʪʚʘʥʠ ʧʨʦʛʨʘʤʥʦ ʩʲʩ 
ʩʲʩʪʝʟʘʪʝʣʥʘ ʩʠʩʪʝʤʘ. ɺ ʤʥʦʛʦ ʩʣʫʯʘʠ ʠʤʘ ʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ 
ʧʘʤʝʪ, ʢʦʝʪʦ ʥʘʣʘʛʘ ʩʲʩʪʝʟʘʪʝʣʷʪ ʜʘ ʠʤʘ ʤʥʦʛʦ ʪʦʯʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ 
ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʧʘʤʝʪʪʘ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ 
ʠʣʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʙʠʙʣʠʦʪʝʢʠ. 

ʏʝʩʪʦ ʩʝ ʥʘʣʘʛʘ ʩʲʩʪʝʟʘʪʝʣʠʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʦʧʝʨʘʮʠʦʥʥʠ 
ʩʠʩʪʝʤʠ. ʅʝʱʦ ʧʦʚʝʯʝ, ʤʦʞʝ ʜʘ ʩʝ ʩʣʫʯʠ ʩʲʩʪʝʟʘʪʝʣʷʪ ʜʘ ʨʘʙʦʪʠ ʚ ʝʜʥʘ 
ʦʧʝʨʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ, ʘ ʪʝʩʪʚʘʥʝʪʦ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʜʨʫʛʘ. ʊʘʢʘ, ʧʨʦʙʣʝʤʠ 
ʢʘʪʦ ʧʨʝʥʦʩʠʤʦʩʪ ʥʘ ʢʦʜʘ, ʩʝ ʦʢʘʟʚʘʪ ʤʥʦʛʦ ʚʘʞʥʠ ʦʱʝ ʚ ʩʘʤʦʪʦ ʥʘʯʘʣʦ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʩʲʩʪʝʟʘʪʝʣʠʪʝ ï ʙʲʜʝʱʠ ʧʨʦʛʨʘʤʠʩʪʠ. 

4. ʁʠʛʧʝʡ 

¶ ɸʣʛʦʨʠʪʤʠʯʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ ʝ ʚʘʞʝʥ (ʚʦʜʝʱ) ʝʣʝʤʝʥʪ ʧʨʠ 
ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʙʲʜʝʱʠʪʝ ʧʨʦʛʨʘʤʠʩʪʠ. ʅʝʱʦ ʧʦʚʝʯʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʟʠʢʘ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ, ʥʘ ʢʦʡʪʦ ʦʙʫʯʘʝʤʠʪʝ ʱʝ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʦʩʥʦʚʥʠ ʘʣʛʦʨʠʪʤʠ ʠ 
ʧʦʜʭʦʜʠ ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʪʦʟʠ ʚʠʜ ʟʥʘʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʘ ʙʘʟʦʚʠ ʧʨʠ 
ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʙʲʜʝʱʠʪʝ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʠ ʚʩʷʢʦ ʝʜʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 
ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʜʘ ʩʝ ʥʘʜʛʨʘʞʜʘ ʥʘʜ ʘʣʛʦʨʠʪʤʠʯʥʠʪʝ ʫʤʝʥʠʷ ʥʘ 
ʦʙʫʯʘʝʤʠʪʝ.   

¶ ɼʦʢʘʟʘʥʦ ʝʬʝʢʪʠʚʥʦ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ ʦʪ ʩʲʩʪʝʟʘʪʝʣʥʦʪʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʧʨʠ ʦʙʫʯʝʥʠʝ ʥʘ ʥʘʯʠʥʘʝʱʠ ʧʨʦʛʨʘʤʠʩʪʠ. ɼʦʨʠ ʜʘ ʥʝ ʩʝ ʮʝʣʠ 
ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʲʩʪʝʟʘʪʝʣʠ, ʦʙʫʯʝʥʠʝʪʦ ʯʨʝʟ ʢʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʩʝ 
ʧʨʦʚʝʨʷʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʲʩʪʝʟʘʪʝʣʥʠ ʩʠʩʪʝʤʠ ʚʦʜʠ ʜʦ ʦʪʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ. 

¶ ʆʙʫʯʝʥʠʝʪʦ ʟʘ ʧʠʩʘʥʝ ʥʘ Ăʢʨʘʩʠʚñ ʠ ʝʬʝʢʪʠʚʝʥ ʢʦʜ ʪʨʷʙʚʘ ʜʘ 
ʧʨʝʜʰʝʩʪʚʘ ʢʘʢʚʦʪʦ ʠ ʜʘ ʝ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

¶ ʆʧʠʪʲʪ ʧʦʢʘʟʚʘ, ʯʝ ʚʨʝʤʝʪʦ ʟʘ ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʥʦʚʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʯʦʚʝʢ, ʧʨʝʤʠʥʘʣ ʧʨʝʟ ʘʣʛʦʨʠʪʤʠʯʥʦ ʦʙʫʯʝʥʠʝ ʝ ʤʥʦʛʦʢʨʘʪʥʦ 
ʧʦ-ʤʘʣʢʦ ʦʪ ʚʨʝʤʝʪʦ, ʢʦʝʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʩʲʱʦʪʦ ʥʘ ʯʦʚʝʢ, ʧʦʟʥʘʚʘʱ ʙʝʛʣʦ 
ʤʥʦʛʦ ʨʘʟʣʠʯʥʠ ʝʟʠʮʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. 
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ʠ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ ʚ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʫʯʠʣʠʱʝ, ʟʘ ʜʘ ʤʦʞʝ ʧʦ-ʛʦʣʷʤʘ 
ʯʘʩʪ ʦʪ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʧʨʦʬʝʩʠʷʪʘ ʧʨʦʛʨʘʤʠʩʪ. 
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ʈʝʟʶʤʝ: ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʬʨʠʟʦʚʠ ʧʨʝʜʩʪʘʚʷʥʠʷ ʥʘ ʟʥʘʥʠʷ ʚ ʦʙʫʯʝʥʠʝʪʦ ʠʤʘ ʜʲʣʛʘ 
ʠʩʪʦʨʠʷ. ʉʪʘʪʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʬʨʝʡʤʦʚʠ 
ʧʨʝʜʩʪʘʚʷʥʠʷ ʥʘ ʟʥʘʥʠʷ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʝ-ʦʙʫʯʝʥʠʝʪʦ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ 
ʘʢʫʤʫʣʘʪʠʚʝʥ ʬʨʝʡʤʦʚ ʤʦʜʝʣ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʘʢʫʤʫʣʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷ ʝ ʩʲʟʜʘʜʝʥʘ 
ʩʠʩʪʝʤʘ ʦʪ 20 ʘʢʫʤʫʣʘʪʠʚʥʠ ʬʨʝʡʤʦʚʠ ʤʦʜʝʣʘ ʟʘ ʢʦʥʮʝʧʪʫʘʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ.  ʇʨʝʜʣʦʞʝʥʠ ʟʘ 4 ʦʩʥʦʚʥʠ ʪʠʧʘ ʟʘʜʘʯʠ ʟʘ  
ʠʟʫʯʘʚʘʥʝ ʥʘ ʩʠʥʪʘʢʩʠʩʘ ʥʘ ʦʧʝʨʘʪʦʨʠ ʥʘ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʉ++.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ, ʬʨʝʡʤʦʚ ʤʦʜʝʣ, ʘʢʫʤʫʣʘʪʠʚʝʥ ʬʨʝʡʤʦʚ 
ʤʦʜʝʣ, ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ 

1. ɻʳʛʞʝʞʦʡʞ 

ɺ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʠʪʝ ʩʘ ʟʘʪʨʫʧʘʥʠ ʦʪ ʦʛʨʦʤʥʦ ʢʦʣʠʯʝʩʪʚʦ 
ʠʥʬʦʨʤʘʮʠʷ. ʆʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʟʘʜʲʣʙʦʯʝʥʠ ʠ ʪʨʘʡʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʦ 
ʠʟʫʯʘʚʘʥʠʪʝ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ  ʠʟʠʩʢʚʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʪʦʜʠ ʠ 
ʩʨʝʜʩʪʚʘ ʟʘ ʦʙʫʯʝʥʠʝ, ʢʦʠʪʦ ʫʣʝʩʥʷʚʘʪ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, 
ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʧʦʥʷʪʠʷ ʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ.  

ʀʟʚʝʩʪʝʥ ʧʦʜʭʦʜ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʨʘʡʥʠ ʠ ʟʘʜʲʣʙʦʯʝʥʠ ʟʥʘʥʠʷ ʝ ʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʤʝʪʦʜʠ ʥʘ ʦʙʫʯʝʥʠʝ, ʙʘʟʠʨʘʥʠ ʥʘ ʬʨʝʡʤʠ. ʊʝʦʨʠʷʪʘ ʥʘ ʬʨʝʡʤʠʪʝ ʦʪʨʘʟʷʚʘ 
ʩʪʝʨʝʦʪʠʧʥʘʪʘ ʧʨʠʨʦʜʘ ʥʘ ʧʦʜʭʦʜʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, 
ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʟʥʘʥʠʝʪʦ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ [5] - ʧʨʦʮʝʩʲʪ ʥʘ ʨʘʟʙʠʨʘʥʝ 
ʝ ʩʲʧʨʦʚʦʜʝʥ ʦʪ ʨʝʟʶʤʠʨʘʥʝ ʠ ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʧʘʤʝʪʪʘ ʚ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʬʦʨʤʘ. 
ʋʯʝʙʥʠʷʪ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʯʨʝʟ ʬʨʝʡʤʠ (ʩʭʝʤʠ, 
ʪʘʙʣʠʮʠ ʠ ʜʨ.), ʝ ʧʨʘʚʠʣʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʘ (ʦʙʦʙʱʝʥʘ) ʠ ʧʦʜʨʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ, 
ʢʦʷʪʦ ʦʙʫʯʘʚʘʥʠʪʝ ʤʦʛʘʪ ʜʘ ʫʩʚʦʷʪ ʧʦ-ʣʝʩʥʦ ʠ ʙʲʨʟʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 
ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

ʉʪʘʪʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʝ, ʧʦʩʚʝʪʝʥʦ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 
ʬʨʝʡʤʦʚʠ ʤʦʜʝʣʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʧʨʦʮʝʩʠ ʚ ʝ-ʦʙʫʯʝʥʠʝʪʦ. ʅʘ 
ʙʘʟʘʪʘ ʥʘ ʨʘʟʨʘʙʦʪʝʥ ʚ ʨʘʤʢʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʠʥʦʚʘʪʠʚʝʥ ʘʢʫʤʫʣʘʪʠʚʝʥ 
ʬʨʝʡʤʦʚ ʤʦʜʝʣ ʝ ʩʲʟʜʘʜʝʥʘ ʩʠʩʪʝʤʘ ʦʪ 20 ʘʢʫʤʫʣʘʪʠʚʥʠ ʬʨʝʡʤʦʚʠ ʤʦʜʝʣʘ ʟʘ 
ʠʟʫʯʘʚʘʥʝ ʥʘ ʩʠʥʪʘʢʩʠʩʘ ʥʘ ʦʧʝʨʘʪʦʨʠ ʥʘ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʉ++.  
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2. ʍʩʞʢʥʧʛʡ ʨʩʞʝʪʫʙʛʸʦʡʸ ʦʙ ʠʦʙʦʡʸ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʬʨʝʡʤʦʚʠ ʧʨʝʜʩʪʘʚʷʥʠʷ ʥʘ ʟʥʘʥʠʷ ʚ ʦʙʫʯʝʥʠʝʪʦ ʠʤʘ ʜʲʣʛʘ 
ʠʩʪʦʨʠʷ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʝ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʠ 
ʠʟʫʯʘʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, ʙʘʟʠʨʘʥʘ ʥʘ ʬʨʝʡʤʠ [5]. ʉʲʟʜʘʜʝʥʠ ʩʘ 
ʬʨʝʡʤʦʚʠ ʩʪʨʫʢʪʫʨʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʨʝʰʘʚʘʥʝ ʥʘ 
ʟʘʜʘʯʠ ʚ ʨʝʜʠʮʘ ʧʨʝʜʤʝʪʥʠ ʦʙʣʘʩʪʠ ï ʤʘʪʝʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ, ʬʠʟʠʢʘ, 
ʭʠʤʠʷ, ʠʩʪʦʨʠʷ, ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ ʠ ʜʨ.  

ʌʨʝʡʤʦʚʠʪʝ ʧʨʝʜʩʪʘʚʷʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʠ ʟʘʜʲʣʙʦʯʝʥʦ 
ʨʘʟʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʚʲʨʟʘʥʘ ʩ ʦʩʥʦʚʥʠ ʠʜʝʠ, ʢʣʶʯʦʚʠ ʪʝʤʠ ʠ ʧʦʥʷʪʠʷ. 
ʊʝ ʧʨʝʜʩʪʘʚʷʪ ʘʙʩʪʨʘʢʪʥʠ ʠʜʝʠ ʠ ʧʦʤʘʛʘʪ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʜʘ ʫʩʚʦʷʪ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʟʘʜʲʣʙʦʯʝʥ ʠ ʩʤʠʩʣʝʥ ʥʘʯʠʥ, ʢʘʪʦ ʩʝ ʩʲʩʨʝʜʦʪʦʯʘʚʘʪ ʚʲʨʭʫ 
ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʦʩʥʦʚʥʠʪʝ ʠʜʝʠ ʠ ʩʲʱʝʩʪʚʝʥʠʪʝ ʜʝʪʘʡʣʠ. ʇʨʦʚʝʜʝʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ [3] ʜʦʢʘʟʚʘʪ, ʯʝ ʨʫʪʠʥʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʬʨʝʡʤʠ ʤʦʞʝ ʜʘ ʫʣʝʩʥʠ 
ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʨʘʟʣʠʯʥʠ ʧʨʝʜʤʝʪʠ ʠ ʜʘ ʨʘʟʚʠʝ ʫʤʝʥʠʷ ʟʘ ʯʝʪʝʥʝ, ʧʠʩʘʥʝ ʠ 
ʤʠʩʣʝʥʝ. ʌʨʝʡʤʠʪʝ ʩʘ ʦʪʣʠʯʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʯʝʪʝʥʝʪʦ ʩ 
ʨʘʟʙʠʨʘʥʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʟʘ ʯʝʪʝʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ [2]. ʆʩʥʦʚʥʠʪʝ ʟʘʜʘʯʠ, 
ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʩʪʘʚʝʥʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʩʘ ʜʚʝ - ʧʦ ʧʨʦʯʝʪʝʥ ʪʝʢʩʪ ʜʘ 
ʟʘʧʲʣʚʘʪ ʰʘʙʣʦʥʠ ʥʘ ʢʦʥʢʨʝʪʥʠ ʬʨʝʡʤʦʚʠ ʩʪʨʫʢʪʫʨʠ, ʠʣʠ ʜʘ ʩʲʩʪʘʚʷʪ ʪʝʢʩʪ ʥʘ 
ʙʘʟʘʪʘ ʥʘ ʟʘʧʲʣʥʝʥʘ ʬʨʝʡʤʦʚʘ ʩʪʨʫʢʪʫʨʘ. ʇʨʠ ʪʦʚʘ, ʟʘʜʘʯʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʠʟʧʲʣʥʷʚʘʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʚ ʛʨʫʧʘ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʬʨʝʡʤʠ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʝʟʠʮʠ ʩʝ ʙʘʟʠʨʘ ʥʘ ʠʜʝʷʪʘ ʟʘ 
ʝʟʠʢʘ ʢʘʪʦ ʩʠʩʪʝʤʘ ʦʪ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʨʘʟʣʠʯʥʠ ʥʠʚʘ (ʬʦʥʝʪʠʯʥʦ, 
ʣʝʢʩʠʢʘʣʥʦ, ʛʨʘʤʘʪʠʯʥʦ) ʠ ʧʦʟʚʦʣʷʚʘ ʦʙʫʯʘʚʘʥʠʪʝ ʜʘ ʬʦʨʤʠʨʘʪ ʦʩʥʦʚʝʥ ʨʝʯʥʠʢ 
ʟʘ ʢʨʘʪʲʢ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, ʩʧʝʮʠʬʠʯʥʠ ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ [6].  

ʇʨʦʚʝʜʝʥʦ ʧʨʦʫʯʚʘʥʝ ʩʨʝʜ ʩʪʫʜʝʥʪʠ [4] ʧʦʢʘʟʚʘ, ʯʝ ʬʨʝʡʤʠʪʝ ʩʘ ʥʘʯʠʥ ʟʘ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʜʘ ʧʦʣʫʯʘʪ ʥʘʡ-ʚʠʩʦʢʠ 
ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʠʟʧʠʪʥʠ ʪʝʩʪʦʚʝ. ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʬʘʢʪʘ, ʯʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 
ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʢʘʨʪʠ ʠ ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʛʨʘʬʠʢʠ ʥʘʧʨʠʤʝʨ, ʬʨʝʡʤʠʪʝ 
ʧʦʟʚʦʣʷʚʘʪ ʛʨʫʧʠʨʘʥʝ ʠ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʬʦʢʫʩʠʨʘʥʝ ʚʲʨʭʫ 
ʧʦʥʷʪʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʪʥʦʰʝʥʠʷ, ʠ ʠʟʠʩʢʚʘʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ 
ʢʦʥʮʝʥʪʨʘʮʠʷ. 

ɺʩʝ ʧʦ-h ʠʨʦʢʦʪʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪ 
ʠʥʦʚʘʪʠʚʥʠ ʪʝʭʥʠʢʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʢʦʠʪʦ ʧʦʜʦʙʨʷʚʘʪ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠʷ 
ʤʘʪʝʨʠʘʣ ʠ ʠʤ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʦʙʲʨʥʘʪ ʧʦʚʝʯʝ ʚʥʠʤʘʥʠʝ ʥʘ 
ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʠ ʜʘ ʥʘʩʦʯʘʪ ʪʚʦʨʯʝʩʢʦʪʦ ʠʤ 
ʨʘʟʚʠʪʠʝ. ʉʧʦʨʝʜ ʥʷʢʦʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ [6], ʬʨʝʡʤʠʪʝ ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʦʮʝʩʘ 
ʟʘ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ ʢʥʠʛʠ ʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʩʘʤʦʦʙʫʯʝʥʠʝ ʠ 
ʨʘʟʚʠʪʠʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ  ʥʘ ʧʦʜʭʦʜ 
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ʟʘ ʦʙʫʯʝʥʠʝ, ʦʩʥʦʚʘʥ ʥʘ ʬʨʝʡʤʠ, ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʘ ʥʘʩʦʯʠ 
ʦʙʫʯʘʚʘʥʠʪʝ ʢʲʤ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ, ʩʲʟʜʘʚʘʥʝ ʠ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʪʝʢʩʪ, ʪ.ʝ. ʜʘ 
ʛʠ ʫʯʠ ʜʘ ʘʥʘʣʠʟʠʨʘʪ ʧʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ.  

ʌʨʝʡʤʠʪʝ ʩʘ ʫʩʧʝʰʥʦ ʧʨʠʣʘʛʘʥʠ ʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠ ʟʘ ʘʜʘʧʪʠʚʥʦ 
ʦʙʫʯʝʥʠʝ [6]. 

2. ɹʣʬʥʬʤʙʫʡʛʞʦ ʭʩʞʢʥʧʛ ʥʧʝʞʤ 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʚʝʞʜʘʥʦ ʠʟʩʣʝʜʚʘʥʝ [1] ʧʨʠ ʨʝʰʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤʘ ʟʘ 
ʢʦʥʮʝʧʪʫʘʣʥʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʟʘʜʘʯʠ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ ʝ ʚʲʚʝʜʝʥ ʠʥʦʚʘʪʠʚʝʥ 
ʘʢʫʤʫʣʘʪʠʚʝʥ ʬʨʝʡʤʦʚ ʤʦʜʝʣ (ɸʌʄ).  ɸʌʄ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʦʪʥʦʩʠʪʝʣʥʦ ʩʘʤʦʩʪʦʷʪʝʣʥʠ, ʣʦʛʠʯʝʩʢʠ ʦʙʦʩʦʙʝʥʠ ʝʜʠʥʠʮʠ ʟʥʘʥʠʝ, ʩ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ ʚ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ. ɸʌʄ ʝ ʨʘʟʚʠʪʠʝ 
ʥʘ ʢʣʘʩʠʯʝʩʢʦʪʦ ʨʘʟʙʠʨʘʥʝ ʟʘ ʬʨʝʡʤʦʚ ʤʦʜʝʣ ʠ ʧʨʠʪʝʞʘʚʘ ʥʝʛʦʚʠ ʪʠʧʠʯʥʠ 
ʯʝʨʪʠ. ʆʩʚʝʥ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ, ɸʌʄ ʚʢʣʶʯʚʘ ʠ 
ʩʨʝʜʩʪʚʘ ʟʘ ʘʢʫʤʫʣʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷ. 

ɸʌʄ ʝ ʠʤʝʥʫʚʘʥʘ ʩʪʨʫʢʪʫʨʘ, ʢʦʷʪʦ ʦʧʠʩʚʘ ʥʷʢʘʢʚʘ ʩʪʘʥʜʘʨʪʥʘ ʩʠʪʫʘʮʠʷ (ʠʣʠ 
ʦʙʝʢʪ).  

ʇʫ ʪʫʩʬʣʫʬʩʦʙ ʜʤʞʝʦʙ ʫʧʰʣʙ, ɸʌʄ ʝ ʩʲʩʪʘʚʝʥ ʦʪ āʩʣʦʪʦʚʝó, ʢʦʠʪʦ 
ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʨʘʟʣʠʯʥʠ ʝʣʝʤʝʥʪʠ/ʩʪʨʘʥʠ ʥʘ ʩʠʪʫʘʮʠʷʪʘ. ɺʩʝʢʠ ʩʣʦʪ ʝ ʩ 
ʫʥʠʢʘʣʥʦ ʠʤʝ ʠ ʚʢʣʶʯʚʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ʬʘʩʝʪʠ, ʧʨʝʜʩʪʘʚʷʱʠ ʟʥʘʥʠʷ ʟʘ 
ʨʘʟʣʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʩʠʪʫʘʮʠʦʥʝʥ ʝʣʝʤʝʥʪ. ʌʘʩʝʪʠʪʝ ʩʣʫʞʘʪ 
ʟʘ ʦʧʠʩʘʥʠʝ ʢʘʢʪʦ ʥʘ ʩʪʘʪʠʯʥʦ ʟʥʘʥʠʝ (ʥʘʧʨ. ʩʪʦʡʥʦʩʪ, ʩʪʦʡʥʦʩʪ ʧʦ 
ʧʦʜʨʘʟʙʠʨʘʥʝ, ʜʠʘʧʘʟʦʥ), ʪʘʢʘ ʠ ʥʘ ʜʠʥʘʤʠʯʥʦ ʟʥʘʥʠʝ, ʯʨʝʟ ʪʲʡ ʥʘʨʝʯʝʥʠʪʝ 
Ăʧʨʠʢʘʯʝʥʠ ʧʨʦʮʝʜʫʨʠñ (ʤʝʪʦʜʠ) ʠʣʠ Ăʜʝʤʦʥʠñ. ɺʘʞʥʘ ʨʦʣʷ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʟʥʘʥʠʷʪʘ ʯʨʝʟ ɸʌʄ ʠʛʨʘʷʪ ʩʧʝʮʠʘʣʝʥ ʚʠʜ ʤʝʪʦʜʠ, ʥʘʨʠʯʘʥʠ Ăʤʝʪʦʜʠ ʟʘ 
ʧʦʧʲʣʚʘʥʝñ (fiillers), ʢʦʠʪʦ ʜʘʚʘʪ ʩʪʦʡʥʦʩʪ ʥʘ ʩʣʦʪʘ ʥʘ ʬʨʝʡʤʘ ʥʘ ʙʘʟʘʪʘ ʥʘ 
ʪʝʢʫʱʠʷ ʢʦʥʪʝʢʩʪ ʠ ʝʚʨʠʩʪʠʢʠ, ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʩʣʦʪʘ. ɼʝʤʦʥʠʪʝ ʩʘ ʩʧʝʮʠʘʣʝʥ 
ʚʠʜ ʧʨʦʮʝʜʫʨʠ, ʢʦʠʪʦ ʩʝ ʩʪʘʨʪʠʨʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʦ 
ʩʲʙʠʪʠʝ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʩʣʦʪ ʝ ʦʪ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʜʘʥʥʠ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 
ʝʣʝʤʝʥʪʘʨʝʥ ʠʣʠ ʩʲʩʪʘʚʝʥ. ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʬʨʝʡʤʘ ʝ ʜʠʥʘʤʠʯʥʘ, ʪ.ʝ. ʧʦʟʚʦʣʷʚʘ 
ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚʠ ʩʣʦʪʦʚʝ ʚʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪ. 

ɺ ʪʝʦʨʠʷʪʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʬʨʝʡʤʠ-ʧʨʦʪʦʪʠʧʠ, ʥʘʨʠʯʘʥʠ ʦʱʝ ʢʣʘʩʦʚʝ, 
ʧʦʨʘʞʜʘʱʠ ʬʨʝʡʤʠ ʠʣʠ ʰʘʙʣʦʥʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʷʪ ʢʘʪʝʛʦʨʠʠ ʩʠʪʫʘʮʠʠ/ ʦʙʝʢʪʠ 
ʠ ʬʨʝʡʤʠ-ʝʢʟʝʤʧʣʷʨʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʷʪ ʢʦʥʢʨʝʪʥʘ ʩʠʪʫʘʮʠʷ/ʦʙʝʢʪ. ʌʨʝʡʤʠʪʝ-
ʝʢʟʝʤʧʣʷʨʠ ʠʤʘʪ ʩʧʝʮʠʘʣʝʥ ʩʣʦʪ, ʥʘʨʝʯʝʥ ʝʢʟʝʤʧʣʷʨ_ʦʪ (instance _of ). 

 ʇʫ ʜʤʞʝʦʙ ʫʧʰʣʙ ʦʙ ʪʛʧʸ ʧʚʮʛʙʫ, ɸʌʄ ʚʢʣʶʯʚʘ ʧʨʝʜʩʪʘʚʷʥʝ ʢʘʢʪʦ ʥʘ 
ʣʦʢʘʣʥʠ, ʪʘʢʘ ʠ ʥʘ ʛʣʦʙʘʣʥʠ ʟʥʘʥʠʷ. ʆʩʥʦʚʝʥ ʝʣʝʤʝʥʪ ʥʘ ʛʣʦʙʘʣʥʠʪʝ ʟʥʘʥʠʷ ʟʘ 
ʚʩʝʢʠ ɸʌʄ ʩʘ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʧʦʜʧʦʤʘʛʘʪ ʠʟʚʣʠʯʘʥʝʪʦ/ʨʘʟʙʠʨʘʥʝʪʦ/ʠʟʚʦʜʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ, ʧʨʝʜʩʪʘʚʷʥʘ ʯʨʝʟ ʬʨʝʡʤʘ, ʚʢʣ. ʩʧʝʮʠʘʣʥʠ ʤʝʪʦʜʠ ʟʘ ʠʟʚʦʜ. 
ʇʦʩʣeʜʥʠʪʝ ʫʧʨʘʚʣʷʚʘʪ ʧʨʦʮʝʩ ʥʘ ʩʲʚʤʝʩʪʷʚʘʥʝ, ʢʦʡʪʦ ʩʝ ʦʧʠʪʚʘ ʜʘ ʧʨʠʩʚʦʠ 
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ʩʪʦʡʥʦʩʪ ʥʘ ʚʩʝʢʠ ʩʣʦʪ ʥʘ ɸʌʄ ʠ ʯʘʩʪʠʯʥʦ ʝ ʢʦʥʪʨʦʣʠʨʘʥ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʤʝʪʦʜʠ 
ʥʘ ʩʣʦʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ (ʥʘʧʨ. ʩʣʦʪ ʟʘ 
ʜʠʘʧʘʟʦʥ, ʟʘ ʧʦʧʲʣʚʘʥʝ ʠ ʜʨ.). ʀʥʦʚʘʪʠʚʝʥ ʝʣʝʤʝʥʪ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ɸʌʄ ʝ 
ʚʲʟʤʦʞʥʦʩʪʪʘ ʛʣʦʙʘʣʥʠʪʝ ʟʥʘʥʠʷ ʟʘ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʩʠʪʫʘʮʠʷ/ʦʙʝʢʪ ʜʘ ʚʢʣʶʯʚʘʪ 
ʘʢʫʤʫʣʘʪʠʚʥʠ ʟʥʘʥʠʷ, ʚʢʣ. ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʘʢʫʤʫʣʠʨʘʥʝ/ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ï 
ʘʢʫʤʫʣʠʨʘʱʠ ʤʝʪʦʜʠ. ʊʝʟʠ ʤʝʪʦʜʠ ʫʧʨʘʚʣʷʚʘʪ ʧʨʦʮʝʩʘ ʥʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ 
ʟʥʘʥʠʷ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʩʠʪʫʘʮʠʷ/ʦʙʝʢʪ, ʚʢʣ. ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ 
ʬʨʝʡʤʠ-ʝʢʟʝʤʧʣʷʨʠ, ʥʦʚʠ ɸʌʄ-ʧʨʦʪʦʪʠʧʠ ʠ ʝʢʟʝʤʧʣʷʨʠ, ʥʦʚʠ ʨʝʣʘʮʠʠ ʠ ʜʨ. ʠ 
ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʦʜʭʦʜʷʱʠ ʩʨʝʜʩʪʚʘ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʜʙʨʘʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ 
ʘʢʫʤʫʣʘʪʠʚʥʠ ʟʥʘʥʠʷ. ɺʘʞʥʘ ʯʘʩʪ ʦʪ ʪʷʭ ʩʘ ʟʥʘʥʠʷʪʘ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʧʨʝʜʤʝʪʥʘ 
ʦʙʣʘʩʪ (ʇʆ), ʟʘ ʢʦʥʪʝʢʩʪʘ ʠ ʘʩʧʝʢʪʘ/ʮʝʣʪʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ. ɸʢʫʤʫʣʘʪʠʚʥʠʪʝ 
ʟʥʘʥʠʷ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʠ ʥʘ ʣʦʢʘʣʥʦ ʥʠʚʦ. 

ʉ ʮʝʣ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʪ̫ʘ ʚ ʦʪʜʝʣʥʠ ʧʨʝʜʤʝʪʥʠ ʦʙʣʘʩʪʠ ʝ ʚʲʚʝʜʝʥ ʠ 
ʠʟʫʯʝʥ ʥʧʝʞʤ ʦʙ ʪʡʪʫʞʥʙ ʧʫ ɹʍʅ (ʢʦʣʝʢʮʠ ̫ʦʪ ʩʚʲʨʟʘʥʠ ʧʦʤʝʞʜʫ ʩʠ ʬʨʝʡʤʠ). 
ʊʦʡ ʚʢʣʶʯʚʘ ʢʘʢʪʦ ʣʦʢʘʣʥʠ, ʪʘʢʘ ʠ ʛʣʦʙʘʣʥʠ ʟʥʘʥʠʷ. ʂʲʤ ʣʦʢʘʣʥʠʪʝ ʟʥʘʥʠʷ ʩʝ 
ʦʪʥʘʩʷʪ ʥʘʧʨʠʤʝʨ ʟʥʘʥʠʷ ʟʘ ʤʨʝʞʘʪʘ ʦʪ ʩʲʩʪʘʚʷʱʠʪʝ ʬʨʝʡʤʠ ʠ ʟʘ ʩʠʩʪʝʤʠʪʝ ʦʪ 
ʪʠʧʦʚʝ, ʥʘ ʢʦʠʪʦ ʧʨʠʥʘʜʣʝʞʘʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʣʦʪʦʚʝʪʝ ʥʘ ʫʯʘʩʪʚʘʱʠʪʝ ɸʌʄ, 
ʚʢʣ. ʝʣʝʤʝʥʪʘʨʥʠ ʠ ʩʲʩʪʘʚʥʠ ʪʠʧʦʚʝ ʜʘʥʥʠ. 

ɻʣʦʙʘʣʥʠʪʝ ʟʥʘʥʠʷ ʚʢʣʶʯʚʘʪ ʤʝʭʘʥʠʟʲʤ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʪ.ʝ. 
ʤʘʰʠʥʘ ʟʘ ʠʟʚʦʜ ʥʘʜ ʩʠʩʪʝʤʘʪʘ ʦʪ ɸʌʄ, ʢʦʡʪʦ ʦʩʪʦʡʥʦʩʪʷʚʘ ʩʣʦʪʦʚʝʪʝ ʥʘ 
ʦʪʜʝʣʥʠ ɸʌʄ. ʊʦʟʠ ʤʝʭʘʥʠʟʲʤ ʤʦʞʝ ʜʘ ʜʝʡʩʪʚʘ ʦʪʜʦʣʫ-ʥʘʛʦʨʝ (ʫʧʨʘʚʣʷʚʘʥ ʦʪ 
ʜʘʥʥʠ ʠʣʠ ʦʪ ʩʲʙʠʪʠʷ) ʠʣʠ ʦʪʛʦʨʝ-ʥʘʜʦʣʫ (ʫʧʨʘʚʣʷʚʘʥ ʦʪ ʦʯʘʢʚʘʥʠʷ). ʉʠʩʪʝʤʠʪʝ 
ʦʪ ɸʌʄ ʚʢʣʶʯʚʘʪ ʦʪʥʦʚʦ ʘʢʫʤʫʣʘʪʠʚʥʠ ʟʥʘʥʠʷ ʠ ʟʥʘʥʠʷ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʇʆ, ʟʘ 
ʢʦʥʪʝʢʩʪʘ ʠ ʘʩʧʝʢʪʘ/ʮʝʣʪʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ (ʝʚʝʥʪʫʘʣʥʦ ʧʦ-ʦʙʱʠ ʦʪ ʢʦʥʪʝʢʩʪʘ 
ʠ ʘʩʧʝʢʪʘ ʥʘ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ɸʌʄ).  

3. ʊʡʪʫʞʥʙ ʧʫ ʙʣʬʥʬʤʙʫʡʛʦʡ ʭʩʞʢʥʧʛʡ ʥʧʝʞʤʡ ʠʙ ʧʚʬʰʞʦʡʞ ʨʧ 
ʨʩʧʜʩʙʥʡʩʙʦʞ 

ʅʘ ʙʘʟʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠ ʤʦʜʝʣʠ ʟʘ ʢʦʥʮʝʧʪʫʘʣʥʦ ʤʦʜʝʣʠʨʘʥʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ 
ʥʘ ʟʥʘʥʠʷ [1] ʝ ʩʲʟʜʘʜʝʥʘ ʩʠʩʪʝʤʘ ʦʪ ʘʢʫʤʫʣʘʪʠʚʥʠ ʬʨʝʡʤʦʚʠ ʤʦʜʝʣʠ ʚ 
ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪ Ăʇʨʦʛʨʘʤʠʨʘʥʝñ ʚ ʢʦʥʪʝʢʩʪ Ăɽʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ C++ò ʟʘ 
ʘʩʧʝʢʪ Ăʀʟʫʯʘʚʘʥʝ ʥʘ ʩʠʥʪʘʢʩʠʩʘ ʥʘ ʝʟʠʢʘò.  

ʉʠʩʪʝʤʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ 20 ʘʢʫʤʫʣʘʪʠʚʥʠ ʬʨʝʡʤʦʚʠ ʤʦʜʝʣʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ 
ʩʠʥʪʘʢʩʠʩʘ ʥʘ ʩʣʝʜʥʠʪʝ ʦʧʝʨʘʪʦʨʠ ʥʘ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ C++ (ʚʞ. ʬʠʛ.1)2: 

¶ ʇʨʘʟʝʥ ʦʧʝʨʘʪʦʨ; 

¶ ʆʧʝʨʘʪʦʨ ʟʘ ʧʨʠʩʚʦʷʚʘʥʝ ï ʧʨʦʩʪ (=) ʠ ʩʲʩʪʘʚʝʥ (+=, -=, *=, /=, %=); 

¶ ʆʧʝʨʘʪʦʨʠ ʟʘ ʚʲʚʝʞʜʘʥʝ/ʠʟʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ/ʢʲʤ ʩʪʘʥʜʘʨʪʥʠʷ 
ʚʭʦʜʝʥ/ʠʟʭʦʜʝʥ ʧʦʪʦʢ (cin >> ʠ cout <<); 

                                                                 
2 ʅʘ ʌʠʛʫʨʘ 1 ʩ ʮʝʣ ʠʢʦʥʦʤʠʷ ʥʘ ʤʷʩʪʦ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʯʘʩʪ ʦʪ ʩʠʩʪʝʤʘʪʘ. 
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¶ ʋʩʣʦʚʝʥ ʦʧʝʨʘʪʦʨ-ʠʟʨʘʟ; 

¶ ʆʧʝʨʘʪʦʨʠ ʟʘ ʙʝʟʫʩʣʦʚʝʥ ʧʨʝʭʦʜ (break, goto ʠ continue);     

¶ ʉʲʩʪʘʚʝʥ ʦʧʝʨʘʪʦʨ ({}); 

¶ ʆʧʝʨʘʪʦʨʠ ʟʘ ʠʟʙʦʨ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʝʜʥʘ ʠʣʠ ʥʷʢʦʣʢʦ ʩʪʲʧʢʠ - 
ʋʩʣʦʚʝʥ ʦʧʝʨʘʪʦʨ (if) ʠ ʦʧʝʨʘʪʦʨ ʟʘ ʠʟʙʦʨ ʥʘ ʚʘʨʠʘʥʪʠ (switch); 

¶ ʆʧʝʨʘʪʦʨʠ ʟʘ ʧʦʚʪʦʨʝʥʠʝ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʝʜʥʘ ʠʣʠ ʥʷʢʦʣʢʦ ʩʪʲʧʢʠ ï 
ʜʝʪʝʨʤʠʥʠʨʘʥ ʮʠʢʲʣ (for), ʮʠʢʲʣ ʩ ʧʨʝʜʫʩʣʦʚʠʝ (while) ʠ ʮʠʢʲʣ ʩʲʩ 
ʧʦʩʪʫʩʣʦʚʠʝ (do while); 

¶ ʆʧʝʨʘʪʦʨ ʟʘ ʛʨʫʧʠʨʘʥʝ (ʬʫʥʢʮʠʷ). 

 

 

ʌʠʛʫʨʘ 1. ʉʠʩʪʝʤʘ ʦʪ ɸʌʄ ʆʧʝʨʘʪʦʨʠ ʚ ɽʇ ʉ++ (ʩʠʥʪʘʢʩʠʩ) 
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ʌʠʛʫʨʘ 2. ɸʌʄ ʋʩʣʦʚʝʥ ʦʧʝʨʘʪʦʨ-ʠʟʨʘʟ(ʩʠʥʪʘʢʩʠʩ) 
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ʌʠʛʫʨʘ 2 ʧʨʝʜʩʪʘʚʷ ʝʜʠʥ ʦʪ ʦʧʠʩʘʥʠʪʝ ʘʢʫʤʫʣʘʪʠʚʥʠ ʬʨʝʡʤʦʚʠ ʤʦʜʝʣʠ ï 
ʬʨʝʡʤ-ʧʨʦʪʦʪʠʧ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʟʘ ʩʠʥʪʘʢʩʠʩʘ ʥʘ ʫʩʣʦʚʝʥ 
ʦʧʝʨʘʪʦʨ-ʠʟʨʘʟ ʚ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ C++. 

ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʟʥʘʥʠʷʪʘ (ʦʩʦʙʝʥʦ ʛʣʦʙʘʣʥʠʪʝ ʟʥʘʥʠʷ) ʦʧʠʩʘʥʠ ʚ ʪʦʟʠ ɸʌʄ 
ʩʘ ʥʘʩʣʝʜʝʥʠ ʦʪ ʥʝʛʦʚʠʷ ʧʨʝʜʰʝʩʪʚʝʥʠʢ (Expression_Statement ) ʦʪ 

ʩʠʩʪʝʤʘʪʘ ʩ ɸʌʄ (Programming_Statements ) ʢʲʤ ʢʦʷʪʦ ʪʦʡ ʧʨʠʥʘʜʣʝʞʠ.  

ʅʘ ʙʘʟʘʪʘ ʥʘ ʩʲʟʜʘʜʝʥʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ɸʌʄ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʦʩʪʠʪʝ ʠ 
ʩʲʩʪʘʚʥʠ ʦʧʝʨʘʪʦʨʠ ʚ ʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʉ++ ʩʘ ʩʲʟʜʘʜʝʥʠ ʥʘʙʦʨ ʦʪ 
ʟʘʜʘʯʠ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 4 ʧʪʦʧʛʦʡ ʜʩʬʨʡ: 

¶ ɼʩʬʨʙ 1. ɸʥʘʣʠʟ ʥʘ ʥʝʧʦʟʥʘʪ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʩ ʮʝʣ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʨʦʩʪʠ ʠ 
ʩʲʩʪʘʚʥʠ ʦʧʝʨʘʪʦʨʠ ʚ ʝʟʠʢʘ ʉ++ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʬʨʝʡʤʠ-ʝʢʟʝʤʧʣʷʨʠ ʥʘ 
ʙʘʟʘʪʘ ʥʘ ʬʨʝʡʤʠ-ʧʨʦʪʦʪʠʧʠ ʥʘ ʦʪʢʨʠʪʠʪʝ ʚ ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ ʧʨʦʩʪʠ ʠ 
ʩʲʩʪʘʚʥʠ ʦʧʝʨʘʪʦʨʠ; 

¶ ɼʩʬʨʙ 2. ʆʪʢʨʠʚʘʥʝ ʥʘ ʩʠʥʪʘʢʪʠʯʥʠ ʛʨʝʰʢʠ ʚ ʧʨʦʛʨʘʤʝʥ ʢʦʜ; 

¶ ɼʩʬʨʙ 3. ʉʲʟʜʘʚʘʥʝ ʥʘ ʩʠʥʪʘʢʪʠʯʥʦ ʧʨʘʚʠʣeʥ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʥʘ ʙʘʟʘʪʘ 
ʥʘ ʧʦʧʲʣʥʝʥ ʬʨʝʡʤ-ʝʢʟʝʤʧʣʷʨ; 

¶ ɼʩʬʨʙ 4. ʄʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʥʝʧʦʟʥʘʪ ʧʨʦʛʨʘʤʝʥ ʢʦʜ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʣʦʪʦʚʝ ʥʘ ʬʨʝʡʤʠ-ʝʢʟʝʤʧʣʷʨʠ. 

ʈʩʡʥʞʩ 1. ʀʙʝʙʰʙ ʧʫ ɼʩʬʨʙ 1 

ʆʪʢʨʠʡʪʝ ʧʨʦʩʪʠʪʝ ʠ ʩʲʩʪʘʚʥʠ ʦʧʝʨʘʪʦʨʠ ʚ ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ (ʌʠʛʫʨʘ 3) ʠ 
ʩʲʟʜʘʡʪʝ ʝʢʟʝʤʧʣʷʨʠ ʥʘ ʬʨʝʡʤʠ-ʧʨʦʪʦʪʠʧʠ.      

int main()   
{  
 double S , a, b;  
 cout << "Enter width: ";  
 cin >> a;  

cout << "Enter height : ";  
 cin >> b;  
 S = a*b;  
 cout << "S  = " ;  

cout  << S;  
 return 0;  
}  

ʌʠʛʫʨʘ 3. ʇʨʦʛʨʘʤʝʥ ʢʦʜ 

ʈʩʡʥʞʩ 2. ʀʙʝʙʰʙ ʧʫ ɼʩʬʨʙ 2 

ʂʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʩʲʟʜʘʜʝʥʠʷ ʝʢʟʝʤʧʣʷʨ ʥʘ ʬʨʝʡʤʘ-ʧʨʦʪʦʪʠʧ ʟʘ ʤʦʜʝʣʠʨʘʥʝ 
ʥʘ ʫʩʣʦʚʝʥ-ʦʧʝʨʘʪʦʨ ʠʟʨʘʟ (ʚʞ. ʌʠʛʫʨʘ 4) ʧʨʦʚʝʨʝʪʝ ʜʘʣʠ ʚ ʠʟʨʘʟʲʪ  
maximum=( temperature  > maximum) : temperature  ?maximum; 
ʠʤʘ ʩʠʥʪʘʢʪʠʯʥʘ ʛʨʝʰʢʘ. 
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ʌʠʛʫʨʘ 4. ʌʨʝʡʤ-ʝʢʟʝʤʧʣʷʨ ʥʘ ɸʌʄ ʋʩʣʦʚʝʥ ʦʧʝʨʘʪʦʨ-ʠʟʨʘʟ(ʩʠʥʪʘʢʩʠʩ) 

ʈʩʡʥʞʩ 3. ʀʙʝʙʰʙ ʧʫ ɼʩʬʨʙ 3 

ʅʘʧʠʰʝʪʝ ʩʠʥʪʘʢʪʠʯʥʦ ʧʨʘʚʠʣʝʥ ʢʦʜ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʨʘʟ 
ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʣʦʪʦʚʝʪʝ ʦʪ ʬʨʝʡʤʘ-ʝʢʟʝʤʧʣʷʨ ʦʪ ʌʠʛʫʨʘ 5. 

 

ʌʠʛʫʨʘ 5. ʌʨʝʡʤ-ʝʢʟʝʤʧʣʷʨ ʥʘ ɸʌʄ ʇʨʦʩʪ ʦʧʝʨʘʪʦʨ ʟʘ ʧʨʠʩʚʦʷʚʘʥʝ(ʩʠʥʪʘʢʩʠʩ) 

ʈʩʡʥʞʩ 4. ʀʙʝʙʰʙ ʧʫ ɼʩʬʨʙ 4 

ʄʦʜʠʬʠʮʠʨʘʡʪʝ ʧʨʦʛʨʘʤʥʠʷ ʢʦʜ (ʚʞ. ʌʠʛʫʨʘ 1) ʥʘ ʙʘʟʘ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 
ʩʣʦʪʦʚʝʪʝ ʥʘ ʬʨʝʡʤʘ-ʝʢʟʝʤʧʣʷʨ ʦʪ ʌʠʛʫʨʘ 5.  
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ʀʙʣʤʷʰʞʦʡʞ 

ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʩʪʘʪʠʷ ʝ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʝ [1], ʧʦʩʚʝʪʝʥʦ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ 
ʥʘ ʬʨʝʡʤʦʚʠʪʝ ʤʦʜʝʣʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʧʨʦʮʝʩʠ ʚ ʝ-ʦʙʫʯʝʥʠʝʪʦ ʠ 
ʪʝʭʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠ ʩʦʬʪʫʝʨʥʠ ʨʝʰʝʥʠʷ ʚ 
ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ. 

ʉʲʟʜʘʜʝʥʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ɸʌʄ ʆʧʝʨʘʪʦʨʠ ʚ ɽʇ ʉ++ (ʩʠʥʪʘʢ-

ʩʠʩ)ʝ ʯʘʩʪ ʦʪ ʮʷʣʦʩʪʥʘ ʩʠʩʪʝʤʘ ʦʪ ɸʌʄ, ʧʨʠʣʦʞʠʤʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʝʟʠʢʘ ʟʘ 

ʧʨʦʛʨʘʤʠʨʘʥʝ ʉ++. ʉʠʩʪʝʤʘʪʘ ʱʝ ʙʲʜʝ ʜʦʨʘʟʚʠʪʘ ʯʨʝʟ ʚʢʣʶʯʚʘʥʝ ʠ ʥʘ ʜʨʫʛʠ 
ʧʦʜʩʠʩʪʝʤʠ, ʩʨʝʜ ʢʦʠʪʦ ʩʠʩʪʝʤʘ ʦʪ ɸʌʄ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʩʠʥʪʘʢʩʠʩʘ ʟʘ 
ʜʝʢʣʘʨʠʨʘʥʝ ʥʘ ʩʪʘʪʠʯʥʠ ʠ ʜʠʥʘʤʠʯʥʠ ʧʨʦʤʝʥʣʠʚʠ, ʜʝʢʣʘʨʠʨʘʥʝ ʥʘ ʢʣʘʩʦʚʝ, 
ʘʣʛʦʨʠʪʤʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ, ʠ ʜʨ.  ʉʲʟʜʘʜʝʥʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ɸʌʄ ʱʝ ʙʲʜʝ 
ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʘ ʚ ʪʨʘʜʠʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ. ʇʦʩʪʠʛʥʘʪʠʪʝ ʦʪ 
ʦʙʫʯʘʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʱʝ ʙʲʜʘʪ ʩʨʘʚʥʝʥʠ ʩ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʩʪʠʛʥʘʪʠ ʦʪ 
ʦʙʫʯʘʚʘʥʠʪʝ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘ ʦʪ ɸʌʄ.    

ʉʠʩʪʝʤʘʪʘ ʦʪ ɸʌʄ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʙʲʜʝ ʤʦʜʠʬʠʮʠʨʘʥʘ ʠ ʧʨʠʣʘʛʘʥʘ ʟʘ 
ʠʟʫʯʘʚʘʥʝ ʠ ʥʘ ʜʨʫʛʠ ʝʟʠʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ɺ ʭʦʜ ʝ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠ ʦʪ ɸʌʄ ʟʘ ʧʨʝʜʤʝʪʥʠ ʦʙʣʘʩʪʠ, 
ʩʚʲʨʟʘʥʠ ʩ ʠʟʫʯʘʚʘʥʝ ʥʘ ʬʠʟʠʢʘ, ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ, ʦʩʥʦʚʠ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ 
ʜʨ.  

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʈʘʙʦʪʘʪʘ ʝ ʧʦʜʢʨʝʧʝʥʘ ʦʪ ʧʨʦʝʢʪ ʄʋ17-ʌʌ-023 Ăɸʢʫʤʫʣʘʪʠʚʥʠ ʬʨʝʡʤʦʚʠ 
ʤʦʜʝʣʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʠ ʘʛʨʝʛʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʟʥʘʥʠʷ ʠ ʧʨʦʮʝʩʠ ʚ ʦʙʫʯʝʥʠʝʪʦñ 
ʢʲʤ ʌʦʥʜ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷñ ʥʘ ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ. 
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FRAME MODELS IN PROGRAMMING TRAINING 

Rositsa Doneva, Silvia Gaftandzhieva, George Totkov 

Abstract: The use of frame-based representations in training methods has a long history. The 
paper presents a part of a study on the application of frame-based representations of 
knowledge for the needs of e-learning. On the basis of the proposed accumulative frame model 
for knowledge representation and accumulation, a system of 20 accumulative frame models for 
conceptual knowledge presentation in the field of programming has been developed. Four 
types of tasks for studying C ++ programming language syntax are suggested. 
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ʇʦʩʚʝʱʘʚʘ ʩʝ ʥʘ ʩʚʝʪʣʘʪʘ ʧʘʤʝʪ ʥʘ ʧʨʦʬ. ʇʝʪʲʨ ɹʲʨʥʝʚ 

ʈʝʟʶʤʝ: ɺ ʪʘʟʠ ʩʪʘʪʠʷ ʠʟʣʘʛʘʤʝ ʨʝʟʫʣʪʘʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʨʝʘʣʠʟʘʮʠʷ 
ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʥʘ ɽʚʢʣʠʜ ʚ ʩʲʚʨʝʤʝʥʥʘ ʧʨʦʛʨʘʤʥʘ ʩʨʝʜʘ (Visual C# 2017) ʠ 
ʢʦʤʧʶʪʲʨʥʦ-ʘʣʛʝʙʨʠʯʥʘ ʩʠʩʪʝʤʘ (Wolfram Mathematica). ʈʝʟʫʣʪʘʪʠ ʦʪ ʯʠʩʣʝʥʠ 
ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʧʨʦʪʠʯʘ ʟʘ ʧʦ-ʢʨʘʪʢʦ 
ʧʨʦʮʝʩʦʨʥʦ ʚʨʝʤʝ, ʢʦʝʪʦ ʝ ʝʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʟʘʜʘʯʠ ʟʘ ʚʩʝʢʠ ʠʟʯʠʩʣʠʪʝʣ, 
ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʧʨʦʛʨʘʤʠʩʪ ʠ ʧʨʠʣʦʞʝʥ ʤʘʪʝʤʘʪʠʢ. ɿʘʜʘʯʘʪʘ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʥʘʡ-
ʛʦʣʷʤ ʦʙʱ ʜʝʣʠʪʝʣ ʝ ʙʘʟʦʚʘ ʧʦʥʝ ʟʘ 3 ʢʣʦʥʘ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʥʘʫʢʘ: ʘʣʛʝʙʨʘ, ʪʝʦʨʠʷ 
ʥʘ ʯʠʩʣʘʪʘ ʠ ʜʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘ. ʇʦʜʦʙʥʠ ʟʘʜʘʯʠ ʩʘ ʦʪ ʠʥʪʝʨʝʩ ʟʘ ʩʧʝʮʠʘʣʠʩʪʠ 
ʧʦ ʧʘʨʘʣʝʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʘʨʭʠʪʝʢʪʫʨʠ ʠ ʨʝʘʣʠʟʠʨʘʱʠʪʝ ʩʝ ʥʘ ʪʷʭ ʘʣʛʦʨʠʪʤʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʘʣʛʦʨʠʪʲʤ ʥʘ ɽʚʢʣʠʜ, ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʂʥʫʪ, ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʐʤʠʜ, 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʉʪʝʧʘʥʦʚ, ʧʦ-ʢʨʘʪʢʦ ʧʨʦʮʝʩʦʨʥʦ ʚʨʝʤʝ. 

1. ʌʛʧʝ 

ɺ ʤʥʦʛʦ ʠʟʪʦʯʥʠʮʠ ʪʦʚʘ ʝ ʘʣʛʦʨʠʪʤ̡ʲʪ, ʦʧʨʝʜʝʣʷʥ ʢʘʪʦ ʥʘʡ-ʩʪʘʨʠʷ, ʦʩʪʘʥʘʣ 
ʘʢʪʫʘʣʝʥ ʠ ʢʲʤ ʜʥʝʰʥʘ ʜʘʪʘ [1-16], [18-28]. ʂʥʫʪ [19] ʛʦ ʦʧʨʝʜʝʣʷ ʢʘʪʦ Ăʜʷʜʦʪʦ 
ʥʘ ʚʩʠʯʢʠ ʘʣʛʦʨʠʪʤʠñ. 

ʆʩʥʦʚʝʥ ʧʨʠʥʦʩ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʟʘʙʝʣʝʞʠʪʝʣʥʘʪʘ ʢʥʠʛʘ ʥʘ ʂʥʫʪ 
[19]. ʉʣʝʜ ʥʝʷ ʩʘ ʧʨʘʚʝʥʠ ʦʧʠʪʠ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʘʣʛʦʨʠʪʤʠ ʟʘ ʧʦʜʦʙʨʝʥʠʝ ʥʘ 
ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʝʜʩʪʘʚʝʥʠʷ ʦʪ ʂʥʫʪ ʘʣʛʦʨʠʪʲʤ ï ʩʨʝʜ ʪʷʭ 
ʱʝ ʦʪʙʝʣʝʞʠʤ ʨʝʘʣʠʟʘʮʠʠʪʝ ʥʘ ʐʤʠʜ [24] ʠ ʉʪʝʧʘʥʦʚ [26]. ʅʘʣʠʯʠʝʪʦ ʥʘ 
ʧʦʜʦʙʥʠ ʦʧʠʪʠ ʧʨʠʢʦʚʘ ʥʘʰʝʪʦ ʚʥʠʤʘʥʠʝ ʢʲʤ ʪʲʨʩʝʥʝ ʥʘ ʧʦ-ʝʬʝʢʪʠʚʥʘ ʦʪ 
ʠʟʯʠʩʣʠʪʝʣʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʨʝʘʣʠʟʘʮʠʷ, ʚ ʢʦʷʪʦ ʜʘ ʥʘʧʨʘʚʠʤ ʦʧʠʪ ʜʘ 
ʤʠʥʠʤʠʟʠʨʘʤʝ ʩʨʘʚʥʝʥʠʷʪʘ ʠ ʧʨʠʩʚʦʷʚʘʥʠʷʪʘ, ʢʦʠʪʦ ʩʝ ʧʨʘʚʷʪ ʚʲʚ ʚʩʠʯʢʠ 
ʧʦʟʥʘʪʠ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʪʘʟʠ 2300 ʛʦʜʠʰʥʘ ʟʘʜʘʯʘ. 

ɸʣʛʦʨʠʪʤʠʯʥʠʪʝ ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪʷʪ ʟʘ a>0 ʠ b>0. ʅʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʘʪʘ 
ʪʘʢʘʚʘ ʧʨʠʥʘʜʣʝʞʠ ʥʘ ʂʥʫʪ [19]: 
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long a, b, ob, gcd; //a = 420748418; b = 9659595; 

while (b > 0) { ob = b; b = a % b; a = ob; } 

gcd = a; 

 

ʉʲʩ ʩʣʝʜʚʘʱʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʩʝ ʟʘʧʦʟʥʘʭʤʝ ʦʪ ʐʤʠʜ [24]: 

long a, b, gcd; //a = 420748418; b = 9659595; 

while (a > 0 && b > 0) if (a > b) a %= b; else b %= a; 

gcd = a + b; 

 

ʊʨʝʪʘʪʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʝ ʥʘ ʉʪʝʧʘʥʦʚ [26]: 

long a, b, gcd; //a = 420748418; b = 9659595; 

while (true) { if (b < 1) { gcd = a; break; } 

a %= b; if (a < 1) { gcd = b; break; } b %= a; } 

 

ɺ ʩʪʘʪʠʷ [9] ʧʨʝʜʣʘʛʘʤʝ ʩʦʙʩʪʚʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʥʘ ɽʚʢʣʠʜ: 

long a, b, gcd; 

//a = 420748418; b = 9659595; 

if (a > b) do { a %= b; if (a < 1) { gcd = b; break; } 

b %= a; if (b < 1) { gcd = a; break; } } while (true); 

else do { b %= a; if (b < 1) { gcd = a; break; } 

a %= b; if (a < 1) { gcd = b; break; } } while (true); 

 

 

ʅʘʰʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʝ ʚ ʩʪʠʣʘ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʠʷ ʧʦʜʭʦʜ Ăʨʘʟʜʝʣʷʡ ʠ ʚʣʘʜʝʡñ. 

 

ʈʝʢʫʨʩʠʚʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʥʘ ʂʥʫʪ [19] ʝ: 

static long Euclid(long a, long b) 

{ if (b < 1) return a; long r = a % b; 

return Euclid(b, r); } 

 

ʅʘʰʘʪʘ ʨʝʢʫʨʩʠʚʥʘ ʨʝʘʣʠʟʘʮʠʷ ʟʘ ʘʣʛʦʨʠʪʲʤʘ ʥʘ ɽʚʢʣʠʜ ʧʨʠʜʦʙʠʚʘ ʚʠʜʘ [10]: 

static long Euclid(long a, long b) 

{ long r = a % b; if (r < 1) return b; 

long u = b % r; if (u < 1) return r; 

return Euclid(r, u); } 
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ʀ ʜʚʝʪʝ ʨʝʢʫʨʩʠʚʥʠ ʨʝʘʣʠʟʘʮʠʠ ʩʝ ʠʟʚʠʢʚʘʪ ʩ: 

if (a > b) gcd = Euclid(a, b); else gcd = Euclid(b, a); 

 

ʂʦʤʧʶʪʲʨʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʘ ʠʟʚʲʨʰʝʥʠ ʥʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ ʩʲʩ 
ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - Intel(R) Core(TM) i7-6700HQ CPU 2.60GHz, 2592 Mhz, 
4 Core(s), 8 Logical Processor(s), RAM 16 GB, Microsoft Windows 10 Enterprise x64 
ʚ ʧʨʦʛʨʘʤʥʘ ʩʨʝʜʘ (ʚʞ. ʌʠʛ. 1). 

 

 

ʌʠʛʫʨʘ 1. Visual C# 2017 

2. ʃʧʥʨʷʫʳʩʦʡ ʞʣʪʨʞʩʡʥʞʦʫʡ 

ʀʟʧʦʣʟʚʘʡʢʠ CAS Mathematica ʪʲʨʩʠʤ ʘʧʨʦʢʩʠʤʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʟʘ 
ʧʨʦʮʝʩʦʨʥʦʪʦ ʚʨʝʤʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝ, ʢʲʜʝʪʦ ʧʲʨʚʘʪʘ ʢʦʦʨʜʠʥʘʪʘ ʥʘ ʚʩʷʢʘ ʪʦʯʢʘ 
ʝ N, ʘ ʚʪʦʨʘʪʘ ʢʦʦʨʜʠʥʘʪʘ ʝ ʩʨʝʜʥʦʪʦ ʧʨʦʮʝʩʦʨʥʦ ʚʨʝʤʝ ʚ ʩʝʢʫʥʜʠ. 

ɺ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʩʝ ʠʟʧʲʣʥʷʚʘ ʮʠʢʲʣ ʟʘ i = 1 ʜʦ N, a = i, b = N + 2 - i, ʚʲʚ 
ʚʪʦʨʠʷ ʩʣʫʯʘʡ ï ʮʠʢʲʣ ʦʪ i = 1 ʜʦ N, b = i, a = N + 2 - i. 

ʀʟʯʠʩʣʷʚʘʤʝ ʚʨʝʤʝʪʦ, ʧʦʣʫʯʝʥʦ ʦʪ ʜʚʝʪʝ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʥʘ 
ɽʚʢʣʠʜ (ʥʘ ʂʥʫʪ ʠ ʥʘ ʀʣʠʝʚïʂʶʨʢʯʠʝʚ) ʠ ʩʨʝʜʥʦʪʦ ʧʨʦʮʝʩʦʨʥʦ ʚʨʝʤʝ ʟʘ ʚʩʷʢʘ 
ʦʪ ʪʷʭ. 

ʏʠʪʘʪʝʣʷʪ ʤʦʞʝ ʜʘ ʩʝ ʫʙʝʜʠ ʚ ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʥʦʚʠʷ ʧʦʜʭʦʜ 
ʩʧʨʷʤʦ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʂʥʫʪ ʚ ʜʚʘʪʘ ʚʘʨʠʘʥʪʘ ï ʠʪʝʨʘʪʠʚʥʠʷ ʠ ʦʩʦʙʝʥʦ 
ʨʝʢʫʨʩʠʚʥʠʷ. (ʚʞ. ʩʲʦʪʚʝʪʥʦ ʌʠʛ. 3 ʠ 2) 
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ʌʠʛʫʨʘ 2. ʈʝʘʣʠʟʘʮʠʷ ʥʘ ʨʝʢʫʨʩʠʚʥʠʷ ʘʣʛʦʨʠʪʲʤ ʥʘ ʂʥʫʪ (1 ï ʯʝʨʚʝʥ ʮʚʷʪ) ʠ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʨʝʢʫʨʩʠʚʥʠʷ ʚʘʨʠʘʥʪ ʥʘ ʧʦʜʭʦʜʘ ʥʘ ʀʣʠʝʚ-ʂʶʨʢʯʠʝʚ (2 ï ʟʝʣʝʥ ʮʚʷʪ) 

[15] 

 

 

ʌʠʛʫʨʘ 3. ʈʝʘʣʠʟʘʮʠʷ ʥʘ ʠʪʝʨʘʪʠʚʥʠʷ ʘʣʛʦʨʠʪʲʤ ʥʘ ʂʥʫʪ (1 ï ʯʝʨʚʝʥ ʮʚʷʪ) ʠ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʠʪʝʨʘʪʠʚʥʠʷ ʚʘʨʠʘʥʪ ʥʘ ʧʦʜʭʦʜʘ ʥʘ ʀʣʠʝʚ-ʂʶʨʢʯʠʝʚ (2 ï ʟʝʣʝʥ ʮʚʷʪ) 

[15] 
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ʀʙʣʤʷʰʞʦʡʞ 

ʉʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʘʪʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ 
ʥʘ ɽʚʢʣʠʜʦʚʠʷ ʘʣʛʦʨʠʪʲʤ. ɺ ʩʪʘʪʠʷʪʘ ʩʧʦʤʝʥʘʚʘʤʝ ʟʘ ʧʨʦʛʨʘʤʥʦ ʦʧʠʩʘʥʠʝ, 
ʢʦʝʪʦ ʮʝʣʠ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʙʨʦʷ ʧʨʠʩʚʦʷʚʘʥʠʷ ʠ ʙʨʦʷ ʩʨʘʚʥʝʥʠʷ. 

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʧʦʜʧʦʤʦʛʥʘʪʘ ʧʦ ʧʨʦʝʢʪ FP17-FMI-008 ʥʘ ʇʦʜʝʣʝʥʠʝ Ăʅʘʫʯʥʘ 
ʠ ʧʨʠʣʦʞʥʘ ʜʝʡʥʦʩʪñ, ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ. 
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NEW REALIZATION OF THE EUCLIDEAN ALGORITHM 

Anton Iliev and Nikolay Kyurkchiev 

To the bright memory of Prof. Peter Barnev 

Abstract. In this paper we will expose results connected to the practical realization of Euclidean 
algorithm in contemporary programming environment (Visual C# 2017) and CAS Wolfram 
Mathematica. Results of numerical experiments show that algorithm conducting take shorter 
CPU Time which is one of basic tasks for everyone who is involved in calculations, professional 
programmer and specialist in applied mathematics. The task of searching greatest common 
divisor is basic at least for 3 branches of nowadays science: Algebra, Number theory and 
Discrete Mathematics. Similar tasks are of interest to specialists in parallel computer 
architectures and realized on them algorithms. 

Keywords: Euclidean algorithm, Knuthôs realization, Schmidt realization, Stepanov realization, 
shorter CPU Time. 

  



186 XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 

 

ɹɻʋʇʅɹʋʁʐʆʇ ʉɹʀʈʇʀʆɹɻɹʆɾ ʆɹ ɾʅʇʏʁʁ ɻ ʋɾʃʊʋ 

ʊʦʜʦʨ ʅʦʚʘʢʦʚ, ʀʚʘʥ ʂʦʡʯʝʚ 

ʌʘʢʫʣʪʝʪ ʧʦ ʄʘʪʝʤʘʪʠʢʘ ʠ ʀʥʬʦʨʤʘʪʠʢʘ, 
ʉʦʬʠʡʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò 

todor.novakov3@gmail.com, koychev@fmi.uni-sofia.bg 

ʈʝʟʶʤʝ: ʉ ʙʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ 
ʀʥʪʝʨʥʝʪ, ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʠ ʙʣʦʛʦʚʝʪʝ ʛʝʥʝʨʠʨʘʪ ʦʛʨʦʤʥʦ 
ʢʦʣʠʯʝʩʪʚʦ ʪʝʢʩʪ, ʥʘʩʠʪʝʥ ʩ ʝʤʦʮʠʠ. ɸʚʪʦʤʘʪʠʯʥʦʪʦ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʝʤʦʮʠʠʪʝ ʚ 
ʪʝʢʩʪʘ ʝ ʦʪ ʠʥʪʝʨʝʩ ʢʘʢʪʦ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʥʘʫʢʠ, ʪʘʢʘ ʠ ʟʘ ʧʨʠʣʦʞʝʥʠʷʪʘ ʟʘ 
ʦʪʢʨʠʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʢʲʤ ʜʘʜʝʥ ʧʨʦʜʫʢʪ. ʊʘʟʠ ʩʪʘʪʠʷ ʧʨʝʜʩʪʘʚʷ ʠ ʠʟʩʣʝʜʚʘ 
ʤʝʪʦʜʠʪʝ ʟʘ ʤʘʰʠʥʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʝʤʦʮʠʠʪʝ ʚ 
ʪʝʢʩʪʘ. ʅʘʧʨʘʚʝʥʦ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠʤ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʪʘʟʠ ʟʘʜʘʯʘ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʤʝʨʚʘʥʝ ʥʘ ʚʨʲʟʢʠʪʝ 
(ʢʦʨʝʣʘʮʠʠʪʝ) ʤʝʞʜʫ ʦʩʥʦʚʥʠʪʝ ʪʠʧʦʚʝ ʝʤʦʮʠʠ ʚ ʪʝʢʩʪʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʘʰʠʥʥʦ ʩʘʤʦʦʙʫʯʝʥʠʝ, ʤʥʦʛʦʝʪʠʢʝʪʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ, ʢʣʘʩʠʬʠʢʘʮʠʷ 
ʥʘ ʝʤʦʮʠʠ 

1. ʌʛʧʝ 

ɸʥʘʣʠʟʲʪ ʥʘ ʤʥʝʥʠʷ ʠ ʝʤʦʮʠʠ (Opinion Mining and Sentiment Analysis) ʩʘ  
ʥʘʫʯʥʠ ʦʙʣʘʩʪʠ, ʯʠʷʪʦ ʮʝʣ ʝ ʜʘ ʠʟʚʣʝʯʝ ʟʥʘʥʠʝ ʟʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʩʫʙʝʢʪ ʢʲʤ 
ʪʝʤʘ, ʧʨʦʜʫʢʪ, ʩʲʙʠʪʠʝ ʠʣʠ ʜʨ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠ ʟʘ ʤʘʰʠʥʥʦ 
ʩʘʤʦʦʙʫʯʝʥʠʝ (Machine Learning), ʧʦʜʭʦʜʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ 
(Natural Language Processing), ʦʪʢʨʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʚ ʪʝʢʩʪ (Text Mining), 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʠ ʜʨ. ʩʝ ʦʪʢʨʠʚʘ, ʘʥʘʣʠʟʠʨʘ ʠ ʦʮʝʥʷʚʘ ʝʤʦʮʠʦʥʘʣʥʘʪʘ 
ʥʘʩʠʪʝʥʦʩʪ ʚ ʦʙʝʢʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ - ʪʝʢʩʪ, ʚʠʜʝʦ ʠʣʠ ʟʚʫʢ. ʉʲʱʝʩʪʚʫʚʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʦʱʝ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʪʝʢʫʱʠʷ ʚʝʢ. 
ʅʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʩʝ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʝʤʦʮʠʦʥʘʣʥʦ 
ʟʘʨʝʜʝʥ ʪʝʢʩʪ ʚ ʛʘʤʘ ʦʪ 11 ʦʩʥʦʚʥʠ ʝʤʦʮʠʠ. 

ʆʩʥʦʚʥʠʪʝ ʚʠʜʦʚʝ ʢʣʘʩʠʬʠʢʘʮʠʠ ʧʨʠ ʘʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʪʝʢʩʪ ʩʘ: ʜʚʦʠʯʥʘ 
(binary classification), ʤʥʦʛʦʢʣʘʩʦʚʘ (multi-class classification) ʠ ʤʥʦʛʦʝʪʠʢʝʪʥʘ 
(multi-label classification). ʇʨʠ ʜʚʦʠʯʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ, ʜʘʜʝʥ ʪʝʢʩʪ ʩʝ ʦʧʨʝʜʝʣʷ 
ʩʘʤʦ ʢʘʪʦ ʧʦʣʦʞʠʪʝʣʝʥ ʠʣʠ ʦʪʨʠʮʘʪʝʣʝʥ. ʇʨʠ ʤʥʦʛʦʢʣʘʩʦʚʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ 
ʪʝʢʩʪʲʪ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʚ ʪʦʯʥʦ ʝʜʠʥ ʢʣʘʩ ʠʟʤʝʞʜʫ ʤʥʦʛʦ ʢʣʘʩʦʚʝ (ʧʦʚʝʯʝ ʦʪ 
ʜʚʘ). ʇʨʠʤʝʨ ʟʘ ʪʘʢʘʚʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʝ ʢʦʛʘʪʦ ʪʝʢʩʪ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ 
ʧʦʣʦʞʠʪʝʣʝʥ, ʦʪʨʠʮʘʪʝʣʝʥ ʠʣʠ ʥʝʫʪʨʘʣʝʥ. ɿʘ ʨʘʟʣʠʢʘʪʘ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʝ, 
ʧʨʠ ʤʥʦʛʦʝʪʠʢʝʪʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ï ʪʝʢʩʪʲʪ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚ 
ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʢʣʘʩ ʪ.ʝ. ʚ ʥʝʛʦ ʩʝ ʦʪʢʨʠʚʘʪ ʝʤʦʮʠʠ ʢʘʪʦ ʦʧʪʠʤʠʟʲʤ, ʥʘʩʣʘʜʘ, 
ʱʘʩʪʠʝ ʠ ʜʨ.  
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ʄʥʦʛʦʝʪʠʢʝʪʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʢʘʪʦ ʦʙʦʙʱʝʥʠʝ ʥʘ 
ʤʥʦʛʦʢʣʘʩʦʚʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ - ʚʩʝʢʠ ʧʨʠʤʝʨ ʤʦʞʝ ʜʘ ʧʨʠʪʝʞʘʚʘ ʧʦʚʝʯʝ ʦʪ 
ʝʜʠʥ ʝʪʠʢʝʪ. ɼʚʘ ʩʘ ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʘ ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʪʘʢʘʚʘ ʟʘʜʘʯʘ-  
ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʟʘʜʘʯʘʪʘ ʜʦ ʥʷʢʦʣʢʦ ʟʘʜʘʯʠ ʦʪ ʜʨʫʛʠʪʝ ʜʚʘ ʚʠʜʘ ʠ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘʜʘʧʪʠʨʘʥʠ ʘʣʛʦʨʠʪʤʠ. 

ʊʨʘʥʩʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʤʥʦʛʦʝʪʠʢʝʪʥʘ ʟʘʜʘʯʘ ʩʝ ʩʚʝʞʜʘ ʜʦ ʨʝʰʘʚʘʥʝʪʦ ʥʘ 
ʠʟʚʝʩʪʝʥ ʙʨʦʡ ʝʜʥʦʝʪʠʢʝʪʥʠ ʟʘʜʘʯʠ ʪ.ʝ. ʜʚʦʠʯʥʠ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʠ ʟʘʜʘʯʠ ʠʣʠ 
ʥʷʢʦʣʢʦ ʤʥʦʛʦʢʣʘʩʦʚʠ. ʅʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʝʪʦʜʠ ʩʘ ʜʚʦʠʯʥʘ ʧʨʦʚʝʨʢʘ 
(Binary Relevance), ʚʝʨʠʛʘ ʦʪ ʢʣʘʩʠʬʠʢʘʪʦʨʠ (Classifier Chains) ʠ ʤʝʪʦʜʘ ʥʘ 
ʚʩʠʯʢʠ ʧʦʜʤʥʦʞʝʩʪʚʘ ʦʪ ʝʪʠʢʝʪʠ (Label Powerset). ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʜʭʦʜʥʠʷ 
ʧʦʜʭʦʜ - ʘʜʘʧʪʠʨʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʨʝʰʘʚʘʪ ʤʥʦʛʦʝʪʠʢʝʪʥʘ ʟʘʜʘʯʘ ʙʝʟ ʜʘ ʷ 
ʨʘʟʜʝʣʷʪ ʥʘ ʤʥʦʞʝʩʪʚʦ ʦʪ ʧʦʜʟʘʜʘʯʠ. ʇʨʠʤʝʨʠ ʟʘ ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠ  ʘʣʛʦʨʠʪʤʠ 
ʦʪ ʪʦʟʠ ʪʠʧ ʩʘ ʧʦʜʦʙʨʝʥʠʷʪʘ ʥʘ ʤʝʪʦʜʘ ʥʘ ʥʘʡ-ʙʣʠʟʢʠʷ ʩʲʩʝʜ (k-Nearest 
Neighbour (kNN)) [1]. 

2. ʈʩʞʝʡʱʦʡ ʡʠʪʤʞʝʛʙʦʡʸ 

2.1. ʃʤʙʪʡʭʡʣʙʯʡʸ ʦʙ ʫʞʣʪʫ ʪʨʧʩʞʝ ʞʥʧʯʡʡʫʞ 

ɺ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʘʥʘʣʠʟʲʪ ʥʘ ʯʫʚʩʪʚʘ ʚ ʪʝʢʩʪ ʝ ʦʙʝʢʪ ʥʘ ʨʝʜʠʮʘ 
ʠʟʩʣʝʜʚʘʥʠʷ. Aman and Szpakowicz [2] ʧʨʦʚʝʞʜʘʪ ʠʟʩʣʝʜʚʘʥʝ ʚʲʨʭʫ 
ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʙʣʦʛ ʧʦʩʪʦʚʝ ʢʘʪʦ ʛʠ ʢʣʘʩʠʬʠʮʠʨʘ ʢʘʪʦ ʝʤʦʮʠʦʥʘʣʥʠ ʠʣʠ ʥʝ. 
ɸʥʘʣʠʟʠʨʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʅʘʠʚʝʥ ɹʝʡʩʦʚ ʢʣʘʩʠʬʠʢʘʪʦʨ (Naive Bayes) ʠ ʤʝʪʦʜ 
ʥʘ ʦʧʦʨʥʠʪʝ ʚʝʢʪʦʨʠ (Support Vector Machines (SVM)). Alm et al. [3]  ʨʘʟʰʠʨʷʚʘ 
ʟʘʜʘʯʘʪʘ ʜʦ ʤʥʦʛʦʢʣʘʩʦʚʘ, ʢʘʪʦ ʢʣʘʩʠʬʠʮʠʨʘ ʪʝʢʩʪ ʢʘʪʦ ʧʦʣʦʞʠʪʝʣʝʥ, 
ʦʪʨʠʮʘʪʝʣʝʥ ʠ ʥʝʫʪʨʘʣʝʥ. ʇʦʜʦʙʥʦ ʧʨʦʫʯʚʘʥʝ ʦʩʲʱʝʩʪʚʷʚʘ Yang et al. [4] -  
ʠʟʧʦʣʟʚʘʪ ʩʝ ʯʝʪʠʨʠ ʢʣʘʩʘ - ñhappyñ (ʱʘʩʪʣʠʚ),  ñjoyò (ʨʘʜʦʩʪ),  ñsadò (ʪʲʞʝʥ) ʠ 
ñangryò (ʷʜʦʩʘʥ). ʉʨʘʚʥʷʚʘ ʩʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʤʝʪʦʜʘ ʥʘ ʦʧʦʨʥʠʪʝ ʚʝʢʪʦʨʠ ʩʲʩ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʤʝʪʦʜ ʥʘ ʫʩʣʦʚʥʠ ʩʣʫʯʘʡʥʠ ʧʦʣʝʪʘ (Conditional Random Field 
(CRF)). S. Mohammad and F. Bravo-Marquez [5] ʚ ʩʚʦʷ ʪʨʫʜ ʟʘ ʤʥʦʛʦʢʣʘʩʦʚʘ 
ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʝʤʦʮʠʠ ʦʩʚʝʥ ʩʨʘʚʥʠʪʝʣʥʠʷ ʘʥʘʣʠʟ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ, ʪʝ ʧʨʘʚʷʪ 
ʪʘʢʲʚ ʠ ʚʲʨʭʫ ʠʟʙʦʨʘ ʥʘ ʘʪʨʠʙʫʪʠ. 

ʇʦʜʭʦʜʲʪ, ʢʦʡʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʚ ʥʘʩʪʦʷʱʠʷʪ ʪʝʢʩʪ, ʧʨʝʜʩʪʘʚʷ ʢʘʢʪʦ  
ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʤʥʦʛʦʝʪʠʢʝʪʥʘ ʟʘʜʘʯʘ, ʪʘʢʘ ʠ ʩʨʘʚʥʠʪʝʣʝʥ 
ʘʥʘʣʠʟ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ. 

S. M. Liu, J.Chen [6] ʬʦʢʫʩʠʨʘʪ ʩʚʦʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 
ʜʦʩʪʘ ʛʦʣʷʤ ʥʘʙʦʨ ʦʪ ʘʣʛʦʨʠʪʤʠ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʨʠʢʠ ʟʘ ʪʷʭʥʦʪʦ 
ʦʮʝʥʷʚʘʥʝ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʪʦʟʠ ʩʝ ʠʟʚʲʨʰʚʘ ʚʲʨʭʫ 
ʤʥʦʛʦʝʪʠʢʝʪʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʝʤʦʮʠʠ. 
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ʀʥʪʝʨʝʩʝʥ ʝʢʩʧʝʨʠʤʝʥʪ, ʥʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʤʫʟʠʢʘʪʘ, ʩʝ ʧʨʦʚʝʞʜʘ ʦʪ 
ʩʣʝʜʥʠʪʝ ʘʚʪʦʨʠ Trohidis, ʊsoumakas, Kalliris,Vlahavas [7]. ʇʨʠ ʥʝʛʦ ʩʝ 
ʨʘʟʛʣʝʞʜʘʪ ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʪʘʢʲʚ ʪʠʧ ʟʘʜʘʯʘ. 

ʂʨʘʡʯʝʚ ʠ ʂʦʡʯʝʚ [10] ʧʨʝʜʣʘʛʘʪ ʤʝʪʦʜ ʟʘ ʘʚʪʦʤʘʪʠʯʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ 
ʙʲʣʛʘʨʩʢʠʪʝ ʧʨʠʣʘʛʘʪʝʣʥʠ ʠʤʝʥʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʙʨʘʥʠ 
ʝʤʦʮʠʦʥʘʣʥʠ ʦʩʠ ʢʘʪʦ: ʣʶʙʦʚ ï ʦʤʨʘʟʘ, ʱʝʜʨʦʩʪ ï ʘʣʯʥʦʩʪ, ʜʦʙʨʠʥʘ ï ʟʣʠʥʘ ʠ 
ʜʨ. ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʪʦʷʪ ʜʘʥʥʠʪʝ ʟʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʨʝʱʘʥʝ ʥʘ 
ʜʫʤʠʪʝ ʚ ʜʦʢʫʤʝʥʪʠ ʦʪ ʠʥʜʝʢʩʘ ʥʘ ʤʘʰʠʥʘ ʟʘ ʪʲʨʩʝʥʝ bing. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ 
ʠʟʩʣʝʜʚʘʥʝʪʦ ʦʪʨʘʟʷʚʘʪ ʩʲʚʨʝʤʝʥʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʝʟʠʢ ʚ 
ʛʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ. 

2.2. ʈʧʝʮʧʝʡ ʠʙ ʩʞʱʙʛʙʦʞ ʦʙ ʥʦʧʜʧʞʫʡʣʞʫʦʙ ʣʤʙʪʡʭʡʣʙʯʡʸ 

ʀʟʚʝʩʪʥʠ ʩʘ ʜʚʘ ʦʩʥʦʚʥʠ ʧʦʜʭʦʜʘ ʟʘ ʤʥʦʛʦʝʪʠʢʝʪʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ - 
ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʟʘʜʘʯʘʪʘ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘʜʘʧʪʠʨʘʥʠ ʘʣʛʦʨʠʪʤʠ. 
ʊʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʤʥʦʛʦʝʪʠʢʝʪʥʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘ ʟʘʜʘʯʘ ʩʝ ʩʚʝʞʜʘ ʜʦ 
ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʥʷʢʦʣʢʦ ʤʥʦʛʦʢʣʘʩʦʚʠ ʠʣʠ ʜʚʫʢʣʘʩʦʚʠ ʟʘʜʘʯʠ. ʅʘʡ-ʠʟʚʝʩʪʥʠʷʪ 
ʤʝʪʦʜ, ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʝ ʜʚʦʠʯʥʘ ʧʨʦʚʝʨʢʘ (Binary Relevance). ʇʨʠ ʥʝʛʦ ʩʝ 
ʦʙʫʯʘʚʘ ʧʦ ʝʜʠʥ ʜʚʦʠʯʝʥ ʢʣʘʩʠʬʠʢʘʪʦʨ ʟʘ ʚʩʝʢʠ ʝʪʠʢʝʪ, ʢʦʡʪʦ ʦʧʨʝʜʝʣʷ ʜʘʣʠ 
ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʦʟʠ ʝʪʠʢʝʪ ʝ ʧʦʣʦʞʠʪʝʣʥʘ ʠʣʠ ʦʪʨʠʮʘʪʝʣʥʘ. ʄʝʪʦʜʲʪ ʩʝ 
ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʢʘʪʦ ʪʝʦʨʝʪʠʯʥʦ ʧʨʦʩʪ ʠ ʠʥʪʫʠʪʠʚʝʥ. ʂʘʪʦ ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʪʦʟʠ 
ʧʦʜʭʦʜ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ ʟʘʛʫʙʘʪʘ ʥʘ ʢʦʨʝʣʘʮʠʷʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʝʪʠʢʝʪʠ 
[8]. ʉʲʱʝʩʪʚʫʚʘʪ ʠ ʧʦʜʦʙʨʝʥʠʷ ʥʘ ʪʦʟʠ ʤʝʪʦʜ, ʢʦʠʪʦ ʟʘʧʘʟʚʘʪ ʟʘʚʠʩʠʤʦʩʪʪʘ 
ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʢʣʘʩʦʚʝ. 

ɼʨʫʛ ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥ ʤʝʪʦʜ ʝ ʚʝʨʠʛʘ ʦʪ ʢʣʘʩʠʬʠʢʘʪʦʨʠ (Classifier Chains) - 
ʢʦʤʙʠʥʠʨʘ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʜʚʦʠʯʥʘ ʧʨʦʚʝʨʢʘ (Binary Relevance), ʢʘʪʦ ʟʘʧʘʟʚʘ 
ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʢʣʘʩʦʚʝ. ʆʙʫʯʘʚʘʪ ʩʝ N ʥʘ ʙʨʦʡ ʢʣʘʩʠʬʠʢʘʪʦʨʠ, 
ʢʦʠʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʦʪ ʘʪʨʠʙʫʪʠ. ʂʘʪʦ 
ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʦʪ ʘʪʨʠʙʫʪʠʪʝ, ʢʦʝʪʦ ʩʝ ʧʦʜʘʚʘ ʥʘ ʢʣʘʩʠʬʠʢʘʪʦʨ i+1, ʝ 
ʨʘʟʰʠʨʝʥʦ ʩ ʜʚʦʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʢʦʷʪʦ ʝ ʧʨʝʩʤʝʪʥʘʪʘ ʦʪ ʢʣʘʩʠʬʠʢʘʪʦʨ i ʟʘ 
ʢʦʥʢʨʝʪʝʥ ʝʪʠʢʝʪ [8]. ʂʘʪʦ ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ, ʯʝ 
ʧʦʜʨʝʜʙʘʪʘ ʥʘ ʝʪʠʢʝʪʠʪʝ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʦʯʥʦʩʪʪʘ ʥʘ 
ʧʨʝʜʩʢʘʟʚʘʥʝ. 

ʄʝʪʦʜʲʪ ʥʘ ʚʩʠʯʢʠ ʧʦʜʤʥʦʞʝʩʪʚʘ ʦʪ ʝʪʠʢʝʪʠ (Label Powerset) ʪʨʘʥʩʬʦʨʤʠʨʘ 
ʟʘʜʘʯʘʪʘ ʜʦ ʤʥʦʛʦʢʣʘʩʦʚʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʢʘʪʦ ʝʜʠʥ ʢʣʘʩʠʬʠʢʘʪʦʨ ʩʝ ʦʙʫʯʘʚʘ ʟʘ 
ʚʩʷʢʘ ʫʥʠʢʘʣʥʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʝʪʠʢʝʪʠ, ʠʟʚʣʝʯʝʥʠ ʦʪ ʜʘʥʥʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ. ʊʘʢʘ 
ʚʩʷʢʘ ʢʦʤʙʠʥʘʮʠʷ ʩʝ ʪʨʝʪʠʨʘ ʢʘʪʦ ʝʜʠʥ ʘʪʦʤʘʨʝʥ ʢʣʘʩ. ɺʲʧʨʝʢʠ ʯʝ ʤʝʪʦʜʲʪ ʥʘ 
ʚʩʠʯʢʠ ʧʦʜʤʥʦʞʝʩʪʚʘ ʦʪ ʝʪʠʢʝʪʠ ʟʘʧʘʟʚʘ ʢʦʨʝʣʘʮʠʷʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ 
ʢʣʘʩʦʚʝ, ʪʦʡ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʛʦʣʷʤʘ ʠʟʯʠʩʣʠʪʝʣʥʘ ʩʣʦʞʥʦʩʪ ʚ ʥʘʡ-ʣʦʰʠʷ  
ʩʣʫʯʘʡ, ʢʘʢʪʦ ʠ ʩ ʧʨʝʢʦʤʝʨʥʦ ʥʘʛʘʞʜʘʥʝ (overfitting) ʢʲʤ ʜʘʥʥʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ, 
ʟʘʱʦʪʦ ʨʘʟʣʠʯʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʝʪʠʢʝʪʠ ʩʝ ʛʝʥʝʨʠʨʘʪ ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʙʘʟʘʪʘ 
ʥʘ ʪʷʭ. 
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ɸʜʘʧʪʠʨʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʩʘ ʜʨʫʛ ʦʩʥʦʚʝʥ ʤʝʪʦʜ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʤʥʦʛʦʝʪʠʢʝʪʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʜʠʨʝʢʪʥʦ ʨʝʰʘʚʘʪ 
ʪʘʟʠ ʟʘʜʘʯʘ ʙʝʟ ʜʘ ʷ ʪʨʘʥʩʬʦʨʤʠʨʘʪ. ʅʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ  ʧʦʜʦʙʨʝʥʠʷ ʥʘ 
ʤʝʪʦʜʘ ʟʘ ʥʘʡ-ʙʣʠʟʢʠʷ ʩʲʩʝʜ (kNN): MLkNN [1] ʠ BRkNN [9]. MLkNN ʨʘʟʰʠʨʷʚʘ 
kNN ʢʘʪʦ ʟʘ ʚʩʝʢʠ ʧʨʠʤʝʨ, ʩʣʝʜ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʥʝʛʦʚʠ ʩʲʩʝʜʠ, 
ʩʝ ʠʟʙʠʨʘ ʢʣʘʩʘ ʩ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʧʦʩʪʝʨʠʦʨʥʘ ʚʝʨʦʷʪʥʦʩʪ (Maximum A Posteriori 
(MAP)), ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʝʪʠʢʝʪʠʪʝ ʥʘ ʥʝʛʦʚʠʪʝ ʩʲʩʝʜʠ. 

ɸʣʛʦʨʠʪʲʤʲʪ BRkNN ʢʦʤʙʠʥʠʨʘ ʩʠʣʥʠʪʝ ʩʪʨʘʥʘ ʥʘ kNN ʠ ʤʝʪʦʜʘ ʜʚʦʠʯʥʘ 
ʧʨʦʚʝʨʢʘ (Binary Relevance) ʩ ʧʦʜʦʙʨʝʥʘ ʠʟʯʠʩʣʠʪʝʣʥʘ ʩʣʦʞʥʦʩʪ. ʅʝʟʘʚʠʩʠʤʠʪʝ 
ʧʨʝʜʩʢʘʟʚʘʥʠʷ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʟʘ ʚʩʝʢʠ ʝʪʠʢʝʪ ʦʪ ʤʥʦʞʝʩʪʚʦʪʦ ʥʘ ʥʘʡ-
ʙʣʠʟʢʠʪʝ ʩʲʩʝʜʠ [9]. 

3. ɾʣʪʨʞʩʡʥʞʦʫ ʡ ʩʞʠʬʤʫʙʫʡ 

ʎʝʣ ʥʘ ʧʨʦʚʝʜʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ 
ʘʣʛʦʨʠʪʤʠʪʝ ʟʘ ʤʘʰʠʥʥʦ ʩʘʤʦʦʙʫʯʝʥʠʝ ʟʘ ʫʯʝʥʝ ʥʘ ʤʥʦʛʦʝʪʠʢʝʪʥʠ 
ʢʣʘʩʠʬʠʢʘʪʦʨʠ ʥʘ ʝʤʦʮʠʦʥʘʣʥʦ ʟʘʨʝʜʝʥ ʪʝʢʩʪ. ʉʲʱʦ ʪʘʢʘ ʮʝʣʠ ʩʝ ʠ ʠʟʩʣʝʜʚʘʥʝ 
ʥʘ ʚʨʲʟʢʠʪʝ (ʢʦʨʝʣʘʮʠʠʪʝ) ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʝʤʦʮʠʠ ʩ ʠʜʝʷʪʘ, ʯʝ ʪʝ ʤʦʛʘʪ ʜʘ 
ʜʦʚʝʜʘʪ ʜʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ.  

3.1. ɽʙʦʦʡ 

ɿʘ ʮʝʣʪʘ ʥʘ ʪʝʢʫʱʠʷ ʝʢʩʧʝʨʠʤʝʥʪ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ ʦʪ ʩʲʩʪʝʟʘʥʠʝʪʦ 
SemEval-2018 Task, Affect in Tweets, Task E-c: Detecting Emotions. ɼʘʥʥʠʪʝ 
ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʤʥʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʩʲʙʨʘʥʠ ʦʪ ʝʜʥʘ ʦʪ ʛʦʣʝʤʠʪʝ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ 
ʚ ʫʝʙ - Twitter. ɺʩʷʢʦ ʤʥʝʥʠʝ ʝ ʘʥʦʪʠʨʘʥʦ ʩʲʩ ʩʣʝʜʥʠʪʝ ʝʪʠʢʝʪʠ: ñangerò (ʛʥʷʚ), 
ñanticipationò (ʦʯʘʢʚʘʥʝ), ñdisgustò (ʦʪʚʨʘʱʝʥʠʝ), ñfearò (ʩʪʨʘʭ), ñjoyò (ʨʘʜʦʩʪ), 
ñloveò (ʣʶʙʦʚ), ñoptimismò (ʦʧʪʠʤʠʟʲʤ), ñpessimismò (ʧʝʩʠʤʠʟʲʤ), ñsadnessò 
(ʪʲʛʘ),  ñsurpriseò (ʠʟʥʝʥʘʜʘ) ʠ ñtrustò (ʜʦʚʝʨʠʝ). ʉʲʱʝʩʪʚʫʚʘ ʠ ʦʱʝ ʝʜʠʥ ʝʪʠʢʝʪ, 
ʢʦʡʪʦ ʥʝ ʝ ʦʧʨʝʜʝʣʝʥ ʷʚʥʦ - ñneutral or no emotionò (ʥʝʫʪʨʘʣʝʥ ʠʣʠ 
ʥʝʝʤʦʮʠʦʥʘʣʝʥ). ɽʪʠʢʝʪʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʩʥʦʚʥʠʪʝ ʦʩʝʤ ʝʤʦʮʠʠ, ʜʝʬʠʥʠʨʘʥʠ 
ʦʪ R. Plutchik (1980), ʢʘʪʦ ʩʘ ʜʦʙʘʚʝʥʠ ʠ ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʚ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ: 
ñloveò  (ʣʶʙʦʚ), ñoptimismò (ʦʧʪʠʤʠʟʲʤ), and ñpessimismò (ʧʝʩʠʤʠʟʲʤ). 

3.2. ʈʩʞʝʛʙʩʡʫʞʤʦʙ ʧʚʩʙʚʧʫʣʙ ʦʙ ʝʙʦʦʡ 

ʀʟʚʲʨʰʝʥʘ ʝ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʝʢʩʪʘ ʢʘʪʦ ʩʘ ʧʨʝʤʘʭʥʘʪʠ 
ʧʫʥʢʪʫʘʮʠʷʪʘ, ʩʪʦʧ ʜʫʤʠʪʝ, ʢʘʢʪʦ ʠ ʮʠʪʠʨʘʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʤʝʥʘ ʦʪ Twitter. 
ʉʲʱʦ ʪʘʢʘ ʪʝʢʩʪʲʪ ʝ ʠʟʯʠʩʪʝʥ ʠ ʦʪ ʤʘʣʢʠ ʢʘʨʪʠʥʢʠ, ʢʦʠʪʦ ʩʝ ʚʤʲʢʚʘʪ ʚ ʪʝʢʩʪ. 
ʍʘʰʪʘʛʦʚʝʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʜʫʤʠ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʜʫʤʠ, ʢʦʠʪʦ 
ʟʘʧʦʯʚʘʪ ʩʲʩ ʩʠʤʚʦʣʘ ñ#ò. ɺ ʥʘʩʪʦʷʱʠʷ ʪʝʢʩʪ ʪʝ ʩʘ ʟʘʧʘʟʝʥʠ, ʢʘʪʦ ʝʜʠʥʩʪʚʝʥʦ ʝ 
ʧʨʝʤʘʭʥʘʪ ʧʨʝʜʭʦʞʜʘʱʠʷ ʛʠ ʩʠʤʚʦʣ. 
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3.3. ʁʠʚʧʩ ʦʙ ʙʫʩʡʚʬʫʡ 

ʂʣʶʯʦʚʘ ʨʦʣʷ ʚ ʤʘʰʠʥʥʦʪʦ ʩʘʤʦʦʙʫʯʝʥʠʝ ʝ ʧʨʘʚʠʣʥʠʷʪ ʠʟʙʦʨ ʥʘ ʘʪʨʠʙʫʪʠ 
ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʢʣʘʩʠʬʠʢʘʪʦʨʘ. ʅʘʡ-ʯʝʩʪʠʷʪ ʧʦʜʭʦʜ ʧʨʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʝʢʩʪ ʝ 
ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʤʫ ʢʘʪʦ ʤʥʦʞʝʩʪʚʦ ʦʪ ʜʫʤʠ (Bag of Words). ʊʘʢʲʚ ʪʠʧ 
ʧʨʝʜʩʪʘʚʷʥʝ ʠʤʘ ʥʝʜʦʩʪʘʪʲʢ - ʛʫʙʠ ʩʝ ʚʘʞʥʘ ʩʝʤʘʥʪʠʯʥʘ ʠ ʩʠʥʪʘʢʪʠʯʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʝʢʩʪʘ. ɿʘ ʜʘ ʩʝ ʟʘʧʘʟʠ ʢʦʥʪʝʢʩʪʘ ʚ ʤʥʝʥʠʷʪʘ ʩʝ ʧʨʠʙʷʛʚʘ ʜʦ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ n-ʛʨʘʤʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʦʪ n ʥʘ ʙʨʦʡ ʩʠʤʚʦʣʘ. ɺ 
ʥʘʩʪʦʷʱʠʷ ʝʢʩʧʝʨʠʤʝʥʪ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʧʦ ʜʝʬʠʥʠʮʠʷ n-ʛʨʘʤʠ. 

N-ʛʨʘʤʘ ʱʝ ʥʘʨʠʯʘʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ n ʥʘ ʙʨʦʡ ʩʠʤʚʦʣʘ ʚ ʨʝʜʘ, ʚ 
ʢʦʡʪʦ ʩʝ ʩʨʝʱʘʪ ʚ ʪʝʢʩʪʘ. ɸʥʘʣʦʛʠʯʥʦ ʥʘ ʧʨʝʜʭʦʜʥʦʪʦ, n-ʜʫʤʠ ʧʨʝʜʩʪʘʚʣʷʚʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ n ʥʘ ʙʨʦʡ ʜʫʤʠ. ʑʝ ʜʝʬʠʥʠʨʘʤʝ ʠ n-ʛʨʘʤʠ ʚ ʜʫʤʘʪʘ, ʢʦʠʪʦ 
ʩʘ ʝʢʚʠʚʘʣʝʥʪʥʠ ʥʘ n-ʛʨʘʤʠʪʝ, ʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʦʪ ʩʠʤʚʦʣʠʪʝ ʝ ʚ 
ʛʨʘʥʠʮʘʪʘ ʥʘ ʜʘʜʝʥʘ ʜʫʤʘ. 

ɺʩʷʢʘ Ăn-ʛʨʘʤʘñ, Ăn-ʜʫʤʘñ, Ăn-ʛʨʘʤʘ ʚ ʜʫʤʘʪʘñ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʦʪʜʝʣʝʥ 
ʘʪʨʠʙʫʪ. ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʪʝʟʠ ʘʪʨʠʙʫʪʠ ʩʝ ʠʟʧʦʣʟʚʘ ʤʷʨʢʘʪʘ TF-
IDF, ʢʦʷʪʦ ʝ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʘ ʚ ʀʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʘʟʠ ʦʮʝʥʢʘ 
ʧʨʝʜʩʪʘʚʣʷʚʘ ʯʠʩʣʦʚʘ ʩʪʦʡʥʦʩʪ, ʢʦʷʪʦ ʦʪʥʦʩʠʪʝʣʥʦ ʦʧʨʝʜʝʣʷ ʢʦʣʢʦ ʯʝʩʪʦ 
ʜʘʜʝʥʘ n-ʛʨʘʤʘ/ʜʫʤʘ/ʛʨʘʤʘ ʚ ʜʫʤʘʪʘ ʩʝ ʩʨʝʱʘ ʚ ʪʝʢʩʪ. 

3.4. ʅʞʫʩʡʣʡ ʠʙ ʧʯʞʦʸʛʙʦʞ 

ɿʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʤʦʜʝʣʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʦʩʥʦʚʥʠʪʝ ʤʝʪʨʠʢʠ ʚ ʤʘʰʠʥʥʦʪʦ 
ʩʘʤʦʦʙʫʯʝʥʠʝ ï ʧʨʝʮʠʟʥʦʩʪ (precision), ʚʲʟʚʨʘʱʘʝʤʦʩʪ (recall) ʠ ʤʷʨʢʘʪʘ F-
measure, ʢʦʷʪʦ ʝ ʧʨʝʪʝʛʣʝʥʦ ʭʘʨʤʦʥʠʯʥʦ ʩʨʝʜʥʦ ʥʘ ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʝ. ʇʨʠ 
ʤʥʦʛʦʢʣʘʩʦʚʘ ʠ ʤʥʦʛʦʝʪʠʢʥʘ ʢʣʘʩʠʬʠʢʘʮʠʠ ʤʝʪʨʠʢʘʪʘ F1 ʩʝ ʨʘʟʛʣʝʞʜʘ ʚ ʜʚʘ 
ʚʘʨʠʘʥʪʘ - micro-F1 ʠ macro-F1. Micro-F1 ʦʮʝʥʷʚʘ ʢʣʘʩʠʬʠʢʘʪʦʨʘ ʢʘʪʦ ʩʲʙʠʨʘ 
ʙʨʦʷ ʥʘ ʧʨʘʚʠʣʥʦ ʧʦʣʦʞʠʪʝʣʥʦ ʢʣʘʩʠʬʠʮʠʨʘʥʠʪʝ ʧʨʠʤʝʨʠ (true positives), 
ʛʨʝʰʥʦ ʧʦʣʦʞʠʪʝʣʥʦ ʢʣʘʩʠʬʠʮʠʨʘʥʠʪʝ ʧʨʠʤʝʨʠ (true negatives), ʧʨʘʚʠʣʥʦ 
ʦʪʨʠʮʘʪʝʣʥʦ ʢʣʘʩʠʬʠʮʠʨʘʥʠʪʝ ʧʨʠʤʝʨʠ (false positives) ʠ ʛʨʝʰʥʦ ʦʪʨʠʮʘʪʝʣʥʦ 
ʢʣʘʩʠʬʠʮʠʨʘʥʠʪʝ ʧʨʠʤʝʨʠ (false negatives) ʟʘ ʚʩʷʢʘ ʝʜʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ. ʊʘʢʘ 
ʦʙʦʙʱʝʥʠ ʤʝʪʨʠʢʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʧʨʝʮʠʟʥʦʩʪ, ʚʲʟʚʨʘʱʘʝʤʦʩʪ 
ʠ F1 ʟʘ ʮʷʣʘʪʘ ʟʘʜʘʯʘ. Macro-F1 ʩʲʙʠʨʘ ʧʨʝʩʤʝʪʥʘʪʠʪʝ ʤʝʪʨʠʢʠ ʧʨʝʮʠʟʥʦʩʪ ʠ 
ʚʲʟʚʨʘʱʘʝʤʦʩʪ ʟʘ ʚʩʝʢʠ ʢʣʘʩ ʠʣʠ ʝʪʠʢʝʪ ʠ ʥʘʤʠʨʘ ʪʷʭʥʦʪʦ ʩʨʝʜʥʦ ʘʨʠʪʤʝʪʠʯʥʦ. 
ʇʨʝʜʧʦʯʠʪʘʥʘ ʝ ʦʮʝʥʢʘʪʘ micro-F1, ʪʲʡ ʢʘʪʦ ʚʟʠʤʘ ʧʨʝʜʚʠʜ ʥʝʨʘʚʥʦʤʝʨʥʦʪʦ 
ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʣʘʩʦʚʝʪʝ ʠʣʠ ʝʪʠʢʝʪʠʪʝ. 

3.5. ʇʨʫʡʥʡʠʙʯʡʸ ʦʙ ʨʙʩʙʥʞʫʩʡʫʞ 

ɿʘ ʮʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʠʷ ʝʢʩʧʝʨʠʤʝʥʪ ʱʝ ʩʝ ʬʦʢʫʩʠʨʘʤʝ ʢʦʥʢʨʝʪʥʦ ʚʲʨʭʫ 
ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʦʮʝʥʢʘʪʘ micro-F1. ʇʨʠ ʠʟʙʦʨʘ ʥʘ ʘʪʨʠʙʫʪʠ ʩʝ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘ 
ʩ ʨʘʟʣʠʯʥʘ ʜʲʣʞʠʥʘ ʥʘ n-ʛʨʘʤʠʪʝ/ʜʫʤʠʪʝ/ʛʨʘʤʠ ʚ ʜʫʤʠʪʝ. ʇʨʠ ʤʝʪʦʜʘ ʟʘ 
ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʟʘʜʘʯʘʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ 
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ʢʣʘʩʠʬʠʢʘʮʠʷ, ʘ ʧʨʠ ʘʜʘʧʪʠʨʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ ʩʝ ʟʘʜʘʚʘʪ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ 
ʟʘ ʧʘʨʘʤʝʪʲʨ ʟʘ ʙʨʦʡ ʥʘʡ-ʙʣʠʟʢʠ ʩʲʩʝʜʠ. 

3.6. ʋʩʙʦʪʭʧʩʥʙʯʡʸ ʦʙ ʠʙʝʙʰʙʫʙ 

ʇʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘ ʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʟʘʜʘʯʘʪʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ 
ʘʣʛʦʨʠʪʤʠ ʟʘ ʤʘʰʠʥʥʦʪʦ ʩʘʤʦʦʙʫʯʝʥʠʝ ʦʪ ʪʠʧ ʫʯʝʥʝ ʩ ʫʯʠʪʝʣ (supervised 
learning) - ʅʘʠʚʝʥ ɹʝʡʩʦʚ ʢʣʘʩʠʬʠʢʘʪʦʨ (Naive Bayes classifier), ʣʦʛʠʩʪʠʯʥʘ 
ʨʝʛʨʝʩʠʷ (Logistic regression) ʠ ʤʝʪʦʜ ʥʘ ʦʧʦʨʥʠʪʝ ʚʝʢʪʦʨ (SVM).  ʀʟʧʦʣʟʚʘʥ ʝ 
ʚʘʨʠʘʥʪʘ ʥʘ ʧʦʣʠʥʦʤʠʥʘʣʥʠʷ ʅʘʠʚʥʠʷ ɹʝʡʩʦʚ ʢʣʘʩʠʬʠʢʘʪʦʨ, ʢʦʡʪʦ ʝ ʧʦʜʭʦʜʷʱ 
ʟʘ ʜʠʩʢʨʝʪʥʦ ʤʥʦʞʝʩʪʚʦ ʦʪ ʘʪʨʠʙʫʪʠ. 

 

ʅʞʫʧʝ ʂʣ. ʘʣʛʦ-
ʨʠʪʲʤ 

ɹʨ. ʜʫʤʠ ʚ 
n-ʛʨʘʤʘ 

Precisiʦn Recall micro-F1 

Binary 
Relevance 

Multinomial 
NB 

[1, 4] 0.466 0.483 0.474 

Classifier 
Chains 

SVM [1, 1] 0.550 0.470 0.507 

Label 
Powerset 

SVM [1, 1] 0.493 0.497 0.495 

ʊʘʙʣʠʮʘ 1 ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʟʘʜʘʯʘʪʘ. N-ʛʨʘʤʘ ʦʪ ʜʫʤʠ. 

ʅʘ ʪʘʙʣʠʮʘ 1 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘ, ʩʨʘʚʥʝʥʠ ʧʨʠ 
ʠʟʙʦʨ ʥʘ ʧʘʨʘʤʝʪʲʨʘ ʟʘ n-ʛʨʘʤʘ, ʩʲʦʪʚʝʪʩʪʚʘʱ ʥʘ n-ʜʫʤʘ. ʅʘʡ-ʚʠʩʦʢʘ 
ʧʨʝʮʠʟʥʦʩʪ ʠ micro-F1 ʩʝ ʧʦʩʪʠʛʘ ʧʨʠ ʤʝʪʦʜʘ ʚʝʨʠʛʘ ʦʪ ʢʣʘʩʠʬʠʢʘʪʦʨʠ (Classifier 
Chains), ʘ ʚʲʟʚʨʘʱʘʝʤʦʩʪ ʧʨʠ ʤʝʪʦʜʘ ʥʘ ʚʩʠʯʢʠ ʧʦʜʤʥʦʞʝʩʪʚʘ ʦʪ ʝʪʠʢʝʪʠ (Label 
Powerset). ʇʨʠ ʧʦ-ʛʦʨʝ ʧʦʩʦʯʝʥʠʪʝ ʤʝʪʦʜʠ ʧʘʨʘʤʝʪʲʨʲʪ ʟʘ ʜʲʣʞʠʥʘ ʥʘ n-ʜʫʤʘ 
ʝ ʦʧʪʠʤʠʟʠʨʘʥ ʜʦ ʜʲʣʞʠʥʘ 1 ʪ.ʝ. ʤʝʪʦʜʠʪʝ ʨʘʙʦʪʷʪ ʥʘʡ-ʜʦʙʨʝ ʩ ʮʝʣʠ ʜʫʤʠ. 

 

ʅʞʫʧʝ ʂʣ. ʘʣʛʦ-
ʨʠʪʲʤ 

ɹʨ. ʩʠʤʚʦʣʠ 
ʚ n-ʛʨʘʤʘ 

Precisiʦn Recall micro-F1 

Binary 
Relevance 

Multinomial 
NB 

[2, 7] 0.542 0.480 0.509 

Classifier 
Chains 

SVM [2, 3] 0.537 0.451 0.490 

Label 
Powerset 

SVM [3, 5] 0.500 0.480 0.490 

ʊʘʙʣʠʮʘ 2 ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʟʘʜʘʯʘʪʘ. N-ʛʨʘʤʘ ʦʪ ʩʠʤʚʦʣʠ. 

ʅʘ ʪʘʙʣʠʮʘ 2 ʧʨʠ ʠʟʙʦʨʘ ʥʘ n-ʛʨʘʤʘ ʦʪ ʧʦʨʝʜʠʮʘ ʦʪ ʩʠʤʚʦʣʠ ʥʘʡ-ʜʦʙʨʠ 
ʨʝʟʫʣʪʘʪʠ ʧʦ ʚʩʠʯʢʠ ʤʝʪʨʠʢʠ ʩʝ ʧʦʩʪʠʛʘʪ ʦʪ ʤʝʪʦʜʘ ʜʚʦʠʯʥʘ ʧʨʦʚʝʨʢʘ (Binary 
Relevance). ɼʲʣʞʠʥʘʪʘ ʥʘ n-ʛʨʘʤʘʪʘ ʝ ʚ ʠʥʪʝʨʚʘʣʘ [2, 7]. 
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ʅʞʫʧʝ ʂʣ.  ʘʣʛʦ-
ʨʠʪʲʤ 

ɹʨ. ʩʠʤʚʦʣʠ ʚ n-
ʛʨʘʤʘ ʚ ʛʨʘʥʠ- 
ʮʘʪʘ ʥʘ ʜʫʤʘ  

Precisiʦn Recall micro-F1 

Binary 
Relevance 

Multinomial 
NB 

[2, 7] 0.527 0.513 0.520 

Classifier 
Chains 

SVM [2, 7] 0.570 0.488 0.526 

Label 
Powerset 

SVM [2, 6] 0.505 0.498 0.502 

ʊʘʙʣʠʮʘ 3 ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʟʘʜʘʯʘʪʘ. N-ʛʨʘʤʘ ʦʪ ʩʠʤʚʦʣʠ ʚ ʜʫʤʘʪʘ. 

ʉ n-ʛʨʘʤʘ ʦʪ ʩʠʤʚʦʣʠ ʚ ʛʨʘʥʠʮʘʪʘ ʥʘ ʜʫʤʘʪʘ (ʪʘʙʣʠʮʘ 3) ʥʘʡ-ʚʠʩʦʢʘ 
ʧʨʝʮʠʟʥʦʩʪ ʠ micro-F1 ʧʦʩʪʠʛʘ ʤʝʪʦʜʘ ʚʝʨʠʛʘ ʦʪ ʢʣʘʩʠʬʠʢʘʪʦʨʠ (Classifier 
Chains), ʘ ʧʨʠ ʦʮʝʥʢʘʪʘ ʟʘ ʚʲʟʚʨʘʱʘʝʤʦʩʪ ï ʜʚʦʠʯʥʘ ʧʨʦʚʝʨʢʘ (Binary 
Relevance). ʇʨʠ ʪʘʟʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ, ʜʚʘʪʘ ʥʘʡ-ʜʦʙʨʝ 
ʧʨʝʜʩʪʘʚʠʣʠ ʩʝ ʤʝʪʦʜʘ ʠʟʧʦʣʟʚʘʪ n-ʛʨʘʤʠ ʩ ʜʲʣʞʠʥʘ [2, 7]. 

ʇʨʠ ʦʧʪʠʤʠʟʠʨʘʥʝʪʦ ʥʘ ʢʣʘʩʠʬʠʢʘʪʦʨʠʪʝ ʤʝʪʦʜʲʪ ʥʘ ʦʧʦʨʥʠʪʝ ʚʝʢʪʦʨʠ 
(SVM) ʜʘʚʘ ʥʘʡ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʤʝʪʦʜʘ ʥʘ ʚʩʠʯʢʠ ʧʦʜʤʥʦʞʝʩʪʚʘ ʦʪ ʝʪʠʢʝʪʠ  
(Label Powerset) ʠ ʚʝʨʠʛʘ ʦʪ ʢʣʘʩʠʬʠʢʘʪʦʨʠ  (Classifier Chains), a ʟʘ ʜʚʦʠʯʥʘ 
ʧʨʦʚʝʨʢʘ (Binary Relevance) ʢʣʘʩʠʬʠʢʘʪʦʨʲʪ ʩ ʥʘʡ-ʚʠʩʦʢʠ ʨʝʟʫʣʪʘʪʠ ʝ ʅʘʠʚʝʥ 
ɹʝʡʩʦʚ ʢʣʘʩʠʬʠʢʘʪʦʨ  (Multinominal Naive Bayes). 

3.7. ɹʝʙʨʫʡʩʙʦʡ ʙʤʜʧʩʡʫʥʡ 

ʇʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʜʘʧʪʠʨʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʩʘ ʨʘʟʰʠʨʝʥʠʷ ʥʘ 
ʤʝʪʦʜʘ ʥʘ ʥʘʡ-ʙʣʠʟʢʠʷ ʩʲʩʝʜ, ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʧʘʨʘʤʝʪʲʨʘ ʟʘ 
ʙʨʦʡ ʥʘ ʥʘʡ-ʙʣʠʟʢʠ ʩʲʩʝʜʠ ʚ ʠʥʪʝʨʚʘʣʘ [1, 15]. 

 
ʅʞʫʧʝ k  ʥʘʡ-ʙʣʠʟʢʠ 

ʩʲʩʝʜʠ 
ɹʨ. ʜʫʤʠ 
ʚ n-ʛʨʘʤʘ 

Precisiʦn Recall micro-F1 

MLkNN 7 [1, 4] 0.553 0.385 0.454 
BRkNN 14 [1, 1] 0.611 0.382 0.470 

ʊʘʙʣʠʮʘ 4 ɸʜʘʧʪʠʨʘʥʠ ʘʣʛʦʨʠʪʤʠ. N-ʛʨʘʤʘ ʦʪ ʜʫʤʠ. 

 
ʅʞʫʧʝ k ʥʘʡ-ʙʣʠʟʢʠ 

ʩʲʩʝʜʠ 
ɹʨ. ʩʠʤʚʦʣʠ ʚ 
n-ʛʨʘʤʘ 

Precisiʦn Recall micro-F1 

MLkNN 8 [3, 6] 0.594 0.396 0.475 
BRkNN 14 [2, 3] 0.599 0.354 0.445 

ʊʘʙʣʠʮʘ 5 ɸʜʘʧʪʠʨʘʥʠ ʘʣʛʦʨʠʪʤʠ. N-ʛʨʘʤʘ ʦʪ ʩʠʤʚʦʣʠ. 

ʆʪ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʪʘʙʣʠʮʘ 4 ʠ ʪʘʙʣʠʮʘ 5 
ʘʣʛʦʨʠʪʲʤʲʪ BRkNN ʧʦʩʪʠʛʘ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʧʨʝʮʠʟʥʦʩʪ ʠ micro-F1 ʧʨʠ 
n-ʜʫʤʠ, ʢʘʢʪʦ ʠ ʧʦ-ʜʦʙʨʘ ʚʲʟʚʨʘʱʘʝʤʦʩʪ ʠ micro-F1 ʧʨʠ n-ʛʨʘʤʠ, ʢʦʠʪʦ ʩʘ 
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ʧʦʨʝʜʠʮʘ ʦʪ ʩʠʤʚʦʣʠ. ʅʦ ʥʘʡ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʩʝ ʧʦʩʪʠʛʘ ʦʪ MLkNN ʧʨʠ n-ʛʨʘʤʘ 
ʚ ʛʨʘʥʠʮʘʪʘ ʥʘ ʜʫʤʘ (ʪʘʙʣʠʮʘ 6). ʇʨʠ ʠʟʙʦʨʘ ʥʘ ʧʘʨʘʤʝʪʲʨʘ ʟʘ ʜʲʣʞʠʥʘ ʥʘ n-
ʛʨʘʤʠʪʝ, ʢʦʛʘʪʦ ʩʘ ʧʦʨʝʜʠʮʘ ʦʪ ʩʠʤʚʦʣʠ ʚ ʠ ʠʟʚʲʥ ʛʨʘʥʠʮʘʪʘ ʥʘ ʜʫʤʘʪʘ, 
ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʦʜʦʙʥʠ. 

ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʷʪʘ ʥʘ ʧʘʨʘʤʝʪʲʨʘ ʟʘ ʙʨʦʡ ʥʘʡ-ʙʣʠʟʢʠ ʩʲʩʝʜʠ - ʦʪʯʝʪʣʠʚʦ 
ʩʝ ʟʘʙʝʣʷʟʚʘ, ʯʝ MLkNN ʨʘʙʦʪʠ ʩ ʧʦ-ʤʘʣʲʢ ʙʨʦʡ ʩʲʩʝʜʠ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ BRkNN. 

 
ʅʞʫʧʝ k ʥʘʡ-ʙʣʠʟʢʠ 

ʩʲʩʝʜʠ 
ɹʨ. ʩʠʤʚʦʣʠ ʚ n-ʛʨʘʤʘ 
ʚ ʛʨʘʥʠʮʘʪʘ ʥʘ ʜʫʤʘ  

Precisiʦn Recall micro-F1 

MLkNN 5 [2, 6] 0.612 0.395 0.480 
BRkNN 14 [2, 3] 0.584 0.363 0.447 

ʊʘʙʣʠʮʘ 6 ɸʜʘʧʪʠʨʘʥʠ ʘʣʛʦʨʠʪʤʠ.  N-ʛʨʘʤʘ ʦʪ ʩʠʤʚʦʣʠ ʚ ʜʫʤʘ. 

ʉʣʝʜ ʘʥʘʣʠʟʠʨʘʥʝ ʠ ʦʙʦʙʱʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘ - ʤʝʪʦʜʠʪʝ ʟʘ 
ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʟʘʜʘʯʘʪʘ ʜʘʚʘʪ ʧʦ-ʜʦʙʨʘ ʦʮʝʥʢʘ micro-F1 ʚ ʩʨʘʚʥʝʥʠʝ ʩ 
ʘʜʘʧʪʠʨʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ, ʢʘʢʪʦ ʠ ʧʦ-ʚʠʩʦʢʘ ʚʲʟʚʨʘʱʘʝʤʦʩʪ. ʅʦ ʚʪʦʨʠʪʝ ʦʪ ʩʚʦʷ 
ʩʪʨʘʥʘ ʧʦʩʪʠʛʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʘ ʦʮʝʥʢʘ ʟʘ ʧʨʝʮʠʟʥʦʩʪ ʩʧʨʷʤʦ ʤʝʪʦʜʠʪʝ 
ʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʟʘʜʘʯʘʪʘ. 

ʂʘʪʝʛʦʨʠʯʥʦ ʧʨʠ ʠʟʙʦʨ ʥʘ ʘʪʨʠʙʫʪʠ ʠ ʪʷʭʥʦʪʦ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘʡ-ʜʦʙʨʠ 
ʨʝʟʫʣʪʘʪʠ ʩʝ ʧʦʩʪʠʛʘ ʧʨʠ n-ʛʨʘʤʘ, ʢʦʷʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ 
ʩʠʤʚʦʣʠ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʜʫʤʘʪʘ. ɼʦʙʣʠʞʘʚʘʪ ʩʝ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʢʘʪʦ ʜʲʣʞʠʥʘ ʥʘ 
n-ʛʨʘʤʠʪʝ ʚ ʠʥʪʝʨʚʘʣʘ [2,7]. 

ʇʨʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʟʘʜʘʯʘʪʘ - ʠ ʪʨʠʪʝ ʤʝʪʦʜʘ ʧʦʩʪʠʛʘʪ ʩʭʦʜʥʠ 
ʨʝʟʫʣʪʘʪʠ ʢʘʪʦ ʥʘʡ-ʚʠʩʦʢʘ ʦʮʝʥʢʘ micro-F1 ʩʝ ʧʦʩʪʠʛʘ ʦʪ ʤʝʪʦʜʘ ʚʝʨʠʛʘ ʦʪ 
ʢʣʘʩʠʬʠʢʘʪʦʨʠ (Classifier Chains), ʢʘʪʦ ʨʘʟʣʠʢʘʪʘ ʩ ʤʝʪʦʜʘ ʜʚʦʠʯʥʘ ʧʨʦʚʝʨʢʘ 
(Binary Relevance) ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʘʣʢʘ. ʆʪʥʦʚʦ ʤʝʪʦʜʲʪ ʚʝʨʠʛʘ ʦʪ 
ʢʣʘʩʠʬʠʢʘʪʦʨʠ (Classifier Chains) ʧʦʩʪʠʛʘ ʥʘʡ-ʚʠʩʦʢʘ ʧʨʝʮʠʟʥʦʩʪ, ʘ ʤʝʪʦʜʲʪ 
ʜʚʦʠʯʥʘ ʧʨʦʚʝʨʢʘ (Binary Relevance) ʝ ʩ ʥʘʡ-ʚʠʩʦʢʘ ʦʮʝʥʢʘ ʟʘ ʚʲʟʚʨʘʱʘʝʤʦʩʪ. 

ʇʨʠ ʘʜʘʧʪʠʨʘʥʠʪʝ ʘʣʛʦʨʠʪʤʠ MLkNN ʧʦʩʪʠʛʘ ʥʘʡ-ʚʠʩʦʢʠ ʨʝʟʫʣʪʘʪʠ ʚ 
ʩʨʘʚʥʝʥʠʝ ʩ BRkNN ʧʦ ʚʩʠʯʢʠ ʤʝʪʨʠʢʠ. ʆʧʪʠʤʠʟʠʨʘʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠ ʠ 
ʚʨʝʤʝʪʦ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ MLkNN  ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʜʦʩʪʘ ʧʦ-ʛʦʣʷʤʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 
BRkNN. 

3.8. ʃʧʩʞʤʙʯʡʡ ʥʞʟʝʬ ʞʥʧʯʡʡ 

ɺʲʟʤʦʞʥʦ ʧʦʜʦʙʨʝʥʠʝ ʧʨʠ ʤʥʦʛʦʝʪʠʢʝʪʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʝʤʦʮʠʠ ʝ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʦʪ ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ. ʊʘʢʠʚʘ ʜʘʥʥʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 
ʢʦʨʝʣʘʮʠʦʥʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʩʘʤʠʪʝ ʝʤʦʮʠʠ. ʅʘ ʬʠʛ.1 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 
ʠʟʚʘʜʢʦʚʠʪʝ ʢʦʨʝʣʘʮʠʦʥʥʠ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʇʠʲʨʩʲʥ ʚ ʜʘʥʥʠʪʝ. 

ʆʪʯʝʪʣʠʚʦ ʩʝ ʚʠʞʜʘʪ ʧʦʣʦʞʠʪʝʣʥʦ ʢʦʨʝʣʠʨʘʱʠʪʝ ʝʤʦʮʠʠ ñangerò (ʛʥʷʚ) ʠ 
ñdisgustò (ʦʪʚʨʘʱʝʥʠʝ), ñjoyò (ʨʘʜʦʩʪ) ʠ ñoptimismò (ʦʧʪʠʤʠʟʲʤ), ʢʘʢʪʦ ʠ ʝʤʦʮʠʠ, 
ʢʦʠʪʦ ʢʦʨʝʣʠʨʘʪ ʩ ʦʪʨʠʮʘʪʝʣʝʥ ʢʦʝʬʠʮʠʝʥʪ - ñjoyò (ʨʘʜʦʩʪ) ʠ ñangerò (ʛʥʷʚ), ñjoyò 
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(ʨʘʜʦʩʪ) ʠ ñdisgustò (ʦʪʚʨʘʱʝʥʠʝ). ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʩʲʱʝʩʪʚʫʚʘ ʟʘʚʠʩʠʤʦʩʪ 
ʤʝʞʜʫ ʚʩʷʢʘ ʜʚʦʡʢʘ ʝʤʦʮʠʠ. ʉʲʱʝʩʪʚʫʚʘ ʟʘʚʠʩʠʤʦʩʪ ʠ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʘ ʦʪ 
ʧʦʣʦʞʠʪʝʣʥʠ ʝʤʦʮʠʠ ʢʘʪʦ Ăjoyñ (ʨʘʜʦʩʪ), Ăloveñ (ʣʶʙʦʚ) ʠ Ăoptimismñ (ʦʧʪʠʤʠʟʲʤ) 
ʠ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʪʘʢʠʚʘ: Ăangerñ (ʛʥʷʚ), Ăfearñ (ʩʪʨʘʭ) ʠ Ădisgustñ (ʦʪʚʨʘʱʝʥʠʝ). 

ʌʠʛ. 1 ʂʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʝʤʦʮʠʠ ʚ ʜʘʥʥʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ 

ʊʝʟʠ ʟʥʘʥʠʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʢʪʦ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʠʟʙʦʨʘ ʥʘ 
ʢʣʘʩʠʬʠʢʘʪʦʨʠ, ʪʘʢʘ ʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʪʦʯʥʦʩʪʪʘ ʥʘ ʧʨʝʜʩʢʘʟʚʘʥʝ. 

ʀʙʣʤʷʰʞʦʡʞ 

ʉʣʝʜ ʥʘʧʨʘʚʝʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ ʠ ʘʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʤʥʦʛʦʝʪʠʢʝʪʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ 
ʝʤʦʮʠʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʙʣʠʟʢʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʜʚʝʪʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ ʦʪ ʤʝʪʦʜʠ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʪʘʢʲʚ ʪʠʧ ʟʘʜʘʯʘ. ʉʲʱʦ ʪʘʢʘ ʢʣʘʩʠʯʝʩʢʠʷʪ ʠ ʪʝʦʨʝʪʠʯʥʦ ʧʨʦʩʪʠʷʪ 
ʤʝʪʦʜ ʜʚʦʠʯʥʘ ʧʨʦʚʝʨʢʘ (Binary Relevance) ʜʘʚʘʪ ʦʪʥʦʩʠʪʝʣʥʦ ʚʠʩʦʢʠ ʦʮʝʥʢʠ ʠ 
ʧʦ ʪʨʠʪʝ ʤʝʪʨʠʢʠ, ʩ ʢʦʠʪʦ ʩʘ ʦʮʝʥʝʥʠ - ʧʨʝʮʠʟʥʦʩʪ, ʚʲʟʚʨʘʱʘʝʤʦʩʪ ʠ micro-F1. 

ʀʥʪʝʨʝʩ ʟʘ ʙʲʜʝʱʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʢʦʨʝʣʘʮʠʠʪʝ ʤʝʞʜʫ 
ʨʘʟʣʠʯʥʠʪʝ ʝʤʦʮʠʠ ʠ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʟʘ ʧʦ-ʪʦʯʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ 
ʝʤʦʮʠʠʪʝ ʚ ʪʝʢʩʪʘ. 
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AUTOMATIC RECOGNITION OF EMOTIONS IN TEXT 

Todor Novakov, Ivan Koychev 

Abstract: With the rapid development of information technology and the expansion of the 
Internet, social network users and bloggers generate a huge amount of emotionally rich text. 
The automatic classification of emotions in the text is an area of interest to both social sciences 
and applications, such as the discovery of attitudes towards a given product. This paper 
presents and explores the machine learning methods used to classify emotions in the text. A 
comparative study of the effectiveness of the classification of the main methods of solving this 
task has been made. It also presents results from a study of correlations between the main 
types of emotions in the text. 

Keywords: Machine learning, Multi-label classification, Emotion classification 
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Abstract: In this paper, we present our attempt to investigate studentôs attitude towards a 
technology-enhanced learning. We are interested in exploring how learners react to changes 
in training methodology due to the transition to e-learning. This investigation employs survey 
research to assess the extent to which students are ready for changes in the training 
methodology regarding e-forms. Data have been collected over 200 students across different 
bachelor programs at New Bulgarian University in both full-time and distance forms of studies. 
The analysis is based on our experience in delivering courses via Moodle for both distance and 
full-time education. Our results concerning the studentsô readiness for e-learning are presented 
in this paper. 

Key words: e learning, higher education 

Introduction 

The development of ICT and the use of Internet made considerable changes in 
education possible. More and more traditional learning tasks are delivered online thus 
permitting to create more engaging and student-centered learning environments [1, 
2]. Learning management systems are trying to offer new tools to facilitate instructorsô 
work. In Bulgaria almost all universities implement some web-based content delivery 
system (mainly Moodle and Blackboard) to support both distance and regular 
education. 

At New Bulgarian University both the full-time and distance forms of education 
are enhanced by e-learning. Though e-learning mainly relates to distance education 
it also influences face-to-face teaching. The Moodle NBU platform provides access to 
e-learning content for each course and supports active communications among 
instructors and students in both forms of study. The shift from traditional classroom to 
virtual platform may represent a challenge for instructors and learners. Instructors 
have to take into account potential advantages and drawbacks concerning their 
design solutions and this represents a major pedagogical change. Meanwhile learners 
can lead their learning activities, participate in discussions, and explore topics of 
interest, i.e. a student-centered learning is achieved. Students have the flexibility to 
learn ñanytime and anywhereò. They can choose the way of their learning. 

The purpose of this study is to investigate studentsô attitude towards a technology-
enhanced learning. More precisely, we are interested in exploring how learners react 
to the changes in training methodology due to the transition to e-learning. There are 
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many similar investigations abroad especially in developing countries [3, 4, 5, 6]. 
Bulgarian Universities also carry out similar researches [7, 8]. 

This investigation employs survey research to assess the extent to which students 
are ready for changes in the training methodology regarding e-forms. The analysis is 
based on our experience in delivering courses via Moodle for both distance and full-
time education. In order to enhance understanding of pedagogical processes we 
developed a proper questionnaire to give the measure of studentôs readiness for e-
learning. Data have been collected over 200 students across different bachelor 
programs at New Bulgarian University in both full-time and distance forms of studies. 
Our results concerning the studentsô attitude to e-learning are presented in this paper. 

Questionnaire for the survey study 

The survey comprises three categories of questions concerning: 

¶ demographic information for the participants; 

¶ studentsô attitude to the e-learning at NBU; 

¶ studentsô sense of teachersô presence and immediacy. 

It consists of 12 questions that aim to determine: 

¶ the preferences to the type of training materials; 

¶ the usefulness of the technology enhanced training; 

¶ the influence of instructorôs presence and immediacy in e-learning 
classes. 

Method of study 

Participants in the study responded to questions concerning their sense of e- 
learning. We surveyed two groups of students enrolled in bachelor programs within a 
two-month period during the 2017 academic year. The first group comprised 56 
students in economics, business administration and tourism in the form of distance 
learning. The second group involved 166 learners in computer science programs in 
the form of full-time education. 

The study is not representative but the achieved sample in distance students is 
very similar to a random probability sample. As it concerns full-time students, the 
sample is much close to a clustered one. Therefore, we can consider data with a high 
degree of validity. The gender distribution of the respondents is 66% male to 34% 
female. Students use the same registration system, LMS Moodle, and have access 
to the same basic student services. 

Table 1 summarizes respondentsô demographic data. There were 75 females, 149 
males, and one unreported. Approximately 118 of the 225 respondents were between 
the ages 18 and 24 years, 52 were between the ages 25 and 29 years, 30 were 
between ages 30 and 34 years, 17 were between ages 35 and 44 years and eight 
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were above 44 years old. 127 of the respondents had full-time job employment status, 
21 had temporary employment, 7 had part-time job, 53 were students, 2 housewives, 
12 did not work and actively looked for a job, 3 with other job employment status.  

 

Table 1: Demographic data 

 Frequency Percent 

Gender:   

Male 149 66,22 

Female 75 33,33 

Missing 1 0,44 

Age   

18 ï 24  118 52,44 

25 ï 29 52 23,11 

30 ï 34 30 13,33 

35 ï 44 17 7,56 

over 44 8 3,56 

missing 0 0,00 

Employment status   

Full- time job 127 56,44 

Temporary employment 21 9,33 

Part- time job 7 3,11 

Student 53 23,56 

Housewife 2 0,89 

Does not work and does 
not look for a job 

0 0,00 

Does not work, actively 
looks for a job 

12 5,33 

Other 3 1,33 

Results 

The investigation concerning the preferences to the type of training materials is 
based on the answers of the following question: ñWhat type of educational materials 
do you prefer: a printed book; e-book on CD; e-book on the Internet; other?ò As 
expected, the results show (see Fig.1), that students prefer e-books on the Internet 
(78%). Those who prefer paper books are twice less - 25%. There is a difference 
between menôs and womenôs responses. In womenôs ones, both preferences to the 
type of training materials - e-books on the Internet versus paper books - are almost 
flat. 
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Fig.1 Studentsô preferences to the training materials 

The difference between the responses of the two main groups is particularly 
notable (see Fig.2). Distance learning students prefer printed books! Naturally, 
students in computer science perform better in virtual environments and choose e-
books. Students in economics, business administration and tourism at distance 
learning originally used training materials broadcast on the radio or sent by mail and 
for these reasons they cannot overcome inertia. In addition, these students are older 
than full-time students. It appears that e-learning is suitable both for distance and full-
time education. However due to conservative attitudes and way of thinking e- learning 
is more difficult to apply for distance courses. 

 
Fig.2 The difference between the responses of the two main groups 

The results confirmed one more speculation - students (and young people in 
general) are reading less and learn better through visual and applied methods (see 
Fig.3). Gender differences are not observed. We notice that learning by examples or 
exercising is preferred by 45% of the students in computer sciences against 9% of 
the students in economics. This phenomenon could be explained with the fact that 
informatics is an applied science. However, our findings show that about 5% of the 
learners prefer discussions.  
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Fig.3 Studentsô preferences to the way of learning 

The survey shows (see Table 1) that most of the students ï about 70% - work. 
That is why the benefits of e-learning namely to choose the right moment for self-
training, discussions, teachersô visibility and immediacy are crucial (see Fig.4). 

 
Fig.4 The benefits of e-learning 

Many investigations indicate the need and benefits of teamwork. Nevertheless, 
the survey results illustrate that students do not have this attitude. We expected that 
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the students majoring computer science should have the attitude to teamwork but only 
2% of them consider the importance of this skill compared to distance students (12%). 

It is not clearly outlined what extra classes are needed by the students (see Fig.5). 
This result may be associated with the education efficiency and the individual 
differences among learners as well. 

 
Fig.5 Studentsô preferences to extra classes 

Studentsô achievements meet their expectations (see Fig.6). There are not 
significant differences due to the technology-enhanced learning. 

 
Fig.6 Studentsô achievements 

One of the goals of the research conducted is to investigate the usability of the 
technology-enhanced learning. Our findings show that most of the learners find the 
training useful (see Fig. 7). 
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Fig.7 Usability of e-learning 

Conclusion 

As a whole, students at New Bulgarian University exhibit readiness to participate 
in a technology-enhanced learning process. Their attitude is independent with regard 
to gender and employment status. It appears that multimedia learning content is 
widely used and the trainees prefer it. However, developing multimedia content is a 
time-consuming activity for lecturers and they may be less inclined to teach that way. 
A promising and positive attitude of students towards Moodle suggest that they will 
use e-learning strategy for their work like creating visual presentations, presenting 
written work and researching topics. 

Learning by examples remains a preferred way for the students to acquaint the 
learning content. The study confirms the usability of the technology-enhanced 
learning. E-learning conforms both forms of education. Nevertheless, our findings 
show that it is more difficult to apply e-learning for distance students, where it is really 
needed. Moreover, students exhibit no readiness for teamwork. They are more 
effective at working independently because of e-learning. 

We can conclude with confidence that university students are ready to take 
various courses delivered via a LMS and that they find similar training useful. 

 

 



XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 203 

 

References 

1. Machemer, P.L. and Crawford, P. Student Perceptions of Active Learning in a 
Large Cross-Disciplinary Classroom. In: Active Learning in Higher Education, 
8:1, 2007, pp.9-30. 

2. Wright, G. B. Student-Centered Learning in Higher Education. In International 
Journal of Teaching and Learning in Higher Education 23 (3) 2011, pp 93ï97, 
http://www.isetl.org/ijtlhe/, accessed on 15 March 2018. 

3. Kar, D. et al.. Attitude of University Students towards E-learning in West Bengal. 
American Journal of Educational Research 2.8 (2014): pp.669-673, accessed on 15 May 
2018. 

4. Michael T. Studentsô perceptions on incorporating e-learning into teaching and learning at 
the University of Ghana. International Journal of Education and Development using 
Information and Communication Technology (IJEDICT), 2012, Vol. 8, Issue 1, pp. 91-
103. 

5. Rhema, A., & Miliszewska, I. (2014). Analysis of student attitudes towards e-learning: 
The case of engineering students in Libya. Issues in Informing Science and Information 
Technology, 11, 169-190. Retrieved from http://iisit.org/Vol11/IISITv11p169-
190Rhema0471.pdf on 15 May 2018. 

6. Adewole-Odeshi, E. Attitude of Students Towards E-learning in South-West 
Nigerian Universities: An Application of Technology Acceptance Model (2014). 
Library Philosophy and Practice (e-journal). 1035, accessed on 15 May 2018.. 

7. ʊʦʜʦʨʦʚʘ ʄ. ɽʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚ ʍʊʄʋ ï ʨʝʘʣʥʦʩʪ ʠ ʥʘʛʣʘʩʠ ʥʘ 
ʩʪʫʜʝʥʪʠʪʝ. ʉʙʦʨʥʠʢ ʩ ʜʦʢʣʘʜʠ ʥʘ ʇʝʪʘ ʥʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ ʩ 
ʤʝʞʜʫʥʘʨʦʜʥʦ ʫʯʘʩʪʠʝ ʧʦ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚʲʚ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, 15-17 
ʤʘʡ 2014 ʛʨ.ʈʫʩʝ, ʨʨ.99-103. 

8. ʊʫʧʘʨʦʚʘ ɼ. ʝt al. ʀʟʩʣʝʜʚʘʥʝ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʢʲʤ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʦʙʫʯʝʥʠʝ, ʄʘʪʝʤʘʪʠʢʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ 2006, 35-ʪʘ ʇʨʦʣʝʪʥʘ 
ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ ʉʄɹ, ɹʦʨʦʚʝʮ, 5-8 ʘʧʨʠʣ,  pp. 468 -475. 

ɼʇʋʇɻʆʇʊʋʋɹ ʆɹ ʊʋʌɽɾʆʋʁʋɾ ʀɹ ɾʄɾʃʋʉʇʆʆʇ ʇɺʌʐɾʆʁɾ 

ɺʝʥʮʠʩʣʘʚ ɼʞʘʤʙʘʟʦʚ, ʖʣʠʘʥʘ ʇʝʥʝʚʘ, ɼʝʣʷʥ ʂʝʨʝʤʝʜʯʠʝʚ 

ʈʝʟʤʁʝ: ɺ ʪʘʟʠ ʩʪʘʪʠʷ e ʧʨʝʜʩʪʘʚʝʥʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʫʯʚʘʥʝ ʚ ʅɹʋ ʩ ʮʝʣ ʦʮʝʥʷʚʘʥʝ 
ʥʘ ʛʦʪʦʚʥʦʩʪʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʟʘ ʪʝʭʥʦʣʦʛʠʯʥʦ ʧʦʜʧʦʤʦʛʥʘʪʦ ʦʙʫʯʝʥʠʝ. 
ʀʥʪʝʨʝʩʫʚʘʤʝ ʩʝ ʦʪ ʪʦʚʘ ʢʘʢ ʫʯʘʱʠʪʝ ʨʝʘʛʠʨʘʪ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʟʘ 
ʦʙʫʯʝʥʠʝ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʝʭʦʜʘ ʢʲʤ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ. ɿʘ ʜʘ ʩʝ ʦʮʝʥʠ ʩʪʝʧʝʥʪʘ, 
ʜʦ ʢʦʷʪʦ ʩʪʫʜʝʥʪʠʪʝ ʩʘ ʛʦʪʦʚʠ ʟʘ ʧʨʦʤʝʥʠ ʚ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ ʬʦʨʤʠ, ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʩʧʝʮʠʘʣʥʘ ʘʥʢʝʪʘ. ɹʷʭʘ ʩʲʙʨʘʥʠ 
ʜʘʥʥʠ ʟʘ ʥʘʜ 200 ʩʪʫʜʝʥʪʠ ʦʪ ʨʘʟʣʠʯʥʠ ʙʘʢʘʣʘʚʲʨʩʢʠ ʧʨʦʛʨʘʤʠ ʚ ʅɹʋ, ʢʘʢʪʦ ʚ 
ʨʝʜʦʚʥʘ, ʪʘʢʘ ʠ ʜʠʩʪʘʥʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ. ɸʥʘʣʠʟʲʪ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʥʘʰʠʷ 
ʦʧʠʪ ʚ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʢʫʨʩʦʚʝ ʯʨʝʟ Moodle.  
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ʈʝʟʶʤʝ: ʌʫʥʢʮʠʦʥʘʣʥʦʩʪʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʙʠʚʘʪ ʢʦʤʙʠʥʠʨʘʥʠ ʩ ʪʘʢʠʚʘ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʫʯʠʪʝʣʥʠʷ 
ʧʨʦʮʝʩ ʠ ʪʘʢʘ ʜʥʝʩ ʥʘʙʣʶʜʘʚʘʤʝ Ăʩʫʧʝʨ ʩʠʩʪʝʤʠñ ʟʘ ʦʙʫʯʝʥʠʝ. ʆʩʥʦʚʝʥ ʥʝʜʦʩʪʘʪʲʢ 
ʥʘ ʪʦʟʠ ʚʠʜ ʩʠʩʪʝʤʠ ʝ, ʯʝ ʘʨʭʠʪʝʢʪʫʨʠʪʝ ʥʘ Ăʭʨʘʥʠʣʠʱʘʪʘñ ʠʤ ʟʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ 
ʯʝʩʪʦ ʥʝ ʩʣʝʜʚʘʪ ʦʙʱʦʧʨʠʝʪʠ ʩʪʘʥʜʘʨʪʠ. ʊʘʢʘ, ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʪʷʭ ʪʨʫʜʥʦ ʤʦʞʝ 
ʜʘ ʙʲʜʝ ʠʥʜʝʢʩʠʨʘʥʘ, ʧʨʝʠʟʧʦʣʟʚʘʥʘ, ʬʠʣʪʨʠʨʘʥʘ ʠ ʧʨʝʪʲʨʩʚʘʥʘ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ, 
ʪʝʟʠ ʩʠʩʪʝʤʠ ʨʘʟʧʦʣʘʛʘʪ ʩ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʟʘʪʦʚʘ ʝ ʚʘʞʥʦ 
ʜʘ ʙʲʜʘʪ ʧʨʝʦʜʦʣʝʥʠ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʠʤ. ʇʦʪʝʥʮʠʘʣʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʧʨʘʚʷʥʝ ʩ 
ʧʨʦʙʣʝʤʠʪʝ ʧʨʝʜʦʩʪʘʚʷ ʧʨʘʚʠʣʥʦʪʦ ʛʨʘʥʫʣʠʨʘʥʝ ʥʘ ʜʘʥʥʠʪʝ. ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʪʘʢʦʚʘ 
ʛʨʘʥʫʣʠʨʘʥʝ ï ʥʘ ʚʠʩʦʢʦ ʥʠʚʦ, ʝ ʧʨʝʜʦʩʪʘʚʝʥʘ ʦʪ ʤʦʜʝʣʘ ʥʘ ɽʜʫʘʨʜ ɺʘʛʥʝʨ. [13] ɺ 
ʩʪʘʪʠʷʪʘ ʝ ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘ ʩʪʨʫʢʪʫʨʘ, ʢʦʷʪʦ ʜʘ ʜʦʧʲʣʥʠ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʠ 
ʠʟʧʦʣʟʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʟʘ ʦʧʠʩʚʘʥʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʩʠʩʪʝʤʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʉʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʉʋʋʉ, 
ʭʨʘʥʠʣʠʱʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ 

1. ɻʳʛʞʝʞʦʡʞ 

ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʚʦʨʠʭʘ ʥʦʚʠ 
ʭʦʨʠʟʦʥʪʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʠ ʧʨʝʧʦʜʘʚʘʥʝ. ʊʝ ʧʨʝʦʜʦʣʷʚʘʪ 
ʧʨʦʙʣʝʤʠʪʝ ʠ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʧʦʜʭʦʜʠ. ɺ ʝʣʝʢʪʨʦʥʥʠʪʝ 
ʦʙʫʯʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ ʩʘ ʦʙʦʛʘʪʝʥʠ ʩ ʥʦʚʠ 
ʚʲʟʤʦʞʥʦʩʪʠ, ʢʦʠʪʦ ʠʤʘʪ ʩʠʣʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʦʩʥʦʚʘ. ʊʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʮʝʣʠ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ, 
ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʫʯʝʙʥʠ ʫʩʣʫʛʠ ʧʦ ʚʩʷʢʦ 
ʚʨʝʤʝ ʠ ʥʘʚʩʷʢʲʜʝ. [2] 

ʇʨʝʜʠ ʜʘ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʧʨʝʜʠʤʩʪʚʘʪʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ (ʉʋʋʉ), ʚ ʩʝʢʮʠʷ Ă2. ɽʣʝʢʪʨʦʥʥʘ ʫʯʝʙʥʘ 
ʩʠʩʪʝʤʘñ ʱʝ ʙʲʜʝ ʥʘʧʨʘʚʝʥ ʧʨʝʛʣʝʜ ʥʘ ʧʦʥʷʪʠʝʪʦ Ăʝʣʝʢʪʨʦʥʥʘ ʦʙʫʯʠʪʝʣʥʘ 
ʩʠʩʪʝʤʘñ (eLearning System), ʢʘʢʪʦ ʠ ʢʦʤʧʦʥʝʥʪʠʪʝ, ʦʪ ʢʦʠʪʦ ʝ ʧʨʦʝʢʪʠʨʘʥʘ 
ʥʝʡʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ. 

ʋʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʩʲʭʨʘʥʷʚʘʥʦ ʚ ʉʋʋʉ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʛʣʝʞʜʘʥʦ 
ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʦʪʜʝʣʥʠ ʦʙʫʯʠʪʝʣʥʠ ʦʙʝʢʪʠ (ʆʆ), ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʩʝʢʮʠʷ Ă3. 
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ʆʙʫʯʠʪʝʣʥʠ ʦʙʝʢʪʠ (ʆʆ) ʚ ʩʠʩʪʝʤʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝñ. ʌʫʥʜʘʤʝʥʪʘʣʥʘʪʘ ʠʜʝʷ ʥʘ 
ʦʙʫʯʠʪʝʣʥʠʪʝ ʦʙʝʢʪʠ ʝ ʪʝ ʜʘ ʩʘ ʧʲʣʥʦʮʝʥʥʠ ʩʘʤʠ ʧʦ ʩʝʙʝ ʩʠ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʠ 
ʣʝʩʥʦ ʜʘ ʙʲʜʘʪ ʢʦʤʙʠʥʠʨʘʥʠ ʩ ʜʨʫʛʠ ʦʙʝʢʪʠ. ʊʘʟʠ ʠʜʝʷ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʥʘʣʠʯʠʝ 
ʥʘ ʦʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʆʆ ʪʨʷʙʚʘ ʜʘ ʧʨʠʪʝʞʘʚʘʪ ï ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʧʨʝʠʟʧʦʣʟʚʘʥʝ, ʜʦʩʪʲʧʥʦʩʪ, ʩʲʚʤʝʩʪʠʤʦʩʪ ʠ ʪʨʘʡʥʦʩʪ. 

ʆʙʱʦʧʨʠʝʪʦ ʝ, ʯʝ ʩʲʱʝʩʪʚʫʚʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʨʘʟʤʝʨʘ ʥʘ ʦʙʫʯʠʪʝʣʥʠʷ ʦʙʝʢʪ 
ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʥʝʛʦʚʦʪʦ ʧʨʝʠʟʧʦʣʟʚʘʥʝ. ɼʦʙʨʝ ʛʨʘʥʫʣʠʨʘʥʠʪʝ ʦʙʫʯʠʪʝʣʥʠ 
ʦʙʝʢʪʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʠʤʘʪ ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʙʲʜʘʪ ʛʲʚʢʘʚʦ ʘʩʝʤʙʣʠʨʘʥʠ ʚ ʥʦʚʠ 
ʦʙʫʯʠʪʝʣʥʠ ʦʙʝʢʪʠ, ʜʦʢʘʪʦ ʮʝʣʠ ʢʫʨʩʦʚʝ, ʥʘʧʨʠʤʝʨ, ʥʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʚ ʨʘʟʣʠʯʝʥ ʢʦʥʪʝʢʩʪ. [2] ʇʦʪʝʥʮʠʘʣʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʛʨʘʥʫʣʠʨʘʥʝ ï ʥʘ ʚʠʩʦʢʦ ʥʠʚʦ, ʝ ʧʨʝʜʦʩʪʘʚʝʥʘ ʦʪ ɽʜʫʘʨʜ ɺʘʛʥʝʨ [13], 
ʨʘʟʛʣʝʜʘʥʘ ʚ ʩʝʢʮʠʷ Ă4. ʄʦʜʝʣ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝñ. 

ʇʨʝʛʣʝʜ ʥʘ ʤʦʜʝʨʥʠ ʢʦʤʝʨʩʠʘʣʥʠ ʉʋʋʉ ʝ ʥʘʧʨʘʚʝʥ ʚ ʩʝʢʮʠʷ  Ă5. Blackboard 
LearnÊñ, ʟʘ ʝʜʥʘ ʦʪ ʥʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ ʪʘʢʠʚʘ ʩʠʩʪʝʤʠ, ʧʨʠʪʝʞʘʚʘʱʘ ʥʘʡ-ʛʦʣʷʤ 
ʧʘʟʘʨʝʥ ʜʷʣ.  Blackboard LearnÊ ʧʨʠʪʝʞʘʚʘ ʤʥʦʛʦ ʩʭʦʜʥʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʠ 
ʩʧʦʜʝʣʷ ʦʙʱʠ ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ ʩ ʜʨʫʛʠ ʧʦʧʫʣʷʨʥʠ ʉʋʋʉ, ʢʘʪʦ 
CanvasÊ, ʥʘʧʨʠʤʝʨ. 

ɽʜʥʘ ʥʦʚʘ ʩʪʨʫʢʪʫʨʘ, ʢʦʷʪʦ ʜʘ ʜʦʧʲʣʥʠ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʠ ʠʟʧʦʣʟʚʘʥʘ 
ʘʨʭʠʪʝʢʪʫʨʘ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʩ ʥʘʙʦʨ ʦʪ ʤʝʪʘ ʜʘʥʥʠ ʝ 
ʧʨʝʜʣʦʞʝʥʘ ʚ ʩʝʢʮʠʷ Ă6. ʈʘʟʚʠʪʘ ʩʪʨʫʢʪʫʨʘ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ 
ʠ ʧʦʜʭʦʜʷʱʦ ʥʠʚʦ ʥʘ ʛʨʘʥʫʣʘʨʥʦʩʪ, ʢʦʝʪʦ ʜʘ ʧʦʟʚʦʣʷʚʘ ʣʝʩʥʦʪʦ ʧʨʝʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝñ. ʊʷ ʦʩʠʛʫʨʷʚʘ ʧʦ-ʧʨʝʮʠʟʥʦʪʦ ʬʠʣʪʨʠʨʘʥʝ, 
ʠʥʜʝʢʩʠʨʘʥʝ ʠ ʧʨʝʪʲʨʩʚʘʥʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʥʘʣʠʯʥʦ ʚ ʉʋʋʉ. 

2. ɾʤʞʣʫʩʧʦʦʡ ʧʚʬʰʡʫʞʤʦʙ ʪʡʪʫʞʥʙ 

ɽʣʝʢʪʨʦʥʥʠʪʝ ʦʙʫʯʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ʤʦʛʘʪ ʜʘ ʙʲʜʝ ʨʘʟʜʝʣʝʥʘ ʦʩʥʦʚʥʦ ʥʘ ʜʚʘ 
ʪʠʧʘ, ʦʧʨʝʜʝʣʝʥʠ ʩʧʦʨʝʜ ʪʷʭʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ - Ăʉʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝñ (LCMS ï Learning Content Management Systems) ʠ Ăʉʠʩʪʝʤʠ 
ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩñ (LMS ï Learning Management Systems). ɺ 
ʤʦʜʝʨʥʠʪʝ ʝʣʝʢʪʨʦʥʥʠ ʦʙʫʯʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ʦʙʘʯʝ, ʪʝʟʠ ʜʚʝ ʬʫʥʢʮʠʠ ʯʝʩʪʦ ʩʝ 
ʩʤʝʩʚʘʪ ʚ ʝʜʥʘ ʦʙʱʘ Ăʩʫʧʝʨ ʩʠʩʪʝʤʘñ. 

ʉʠʩʪʝʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ (ʉʋʋʉ) ʩʝ ʬʦʢʫʩʠʨʘʪ 
ʚʲʨʭʫ ʩʲʟʜʘʚʘʥʝʪʦ, ʧʨʝʠʟʧʦʣʟʚʘʥʝʪʦ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ. ʊʝ 
ʦʙʭʚʘʱʘʪ ʧʲʣʥʠʷ ʮʠʢʲʣ ʥʘ ʩʲʙʠʨʘʥʝ, ʜʦʩʪʘʚʷʥʝ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʨʝʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ. [8] ɿʘʜ ʪʝʟʠ ʦʙʫʯʠʪʝʣʥʠ 
ʩʠʩʪʝʤʠ ʩʪʦʠ ʝʜʥʦ ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ Ăʭʨʘʥʠʣʠʱʝñ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ 
ʪʨʷʙʚʘ ʜʘ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʩʲʟʜʘʚʘʪ, ʫʧʨʘʚʣʷʚʘʪ, ʪʲʨʩʷʪ ʠ 
ʧʨʝʠʟʧʦʣʟʚʘʪ ʛʦʪʦʚʠ ʦʙʫʯʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ. [2] 

ʋʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʩʲʭʨʘʥʷʚʘʥʦ ʚ ʉʋʋʉ, ʩʝ ʦʧʠʩʚʘ ʯʨʝʟ 
ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʩʪʨʫʢʪʫʨʠ ʤʝʪʘʜʘʥʥʠ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʥʝ ʧʨʦʩʪʦ 
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ʧʨʝʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ Ăʧʘʨʯʝʪʘʪʘñ ʠʥʬʦʨʤʘʮʠʷ, ʩʲʟʜʘʜʝʥʘ ʦʪ ʝʜʠʥ ʧʦʪʨʝʙʠʪʝʣ, 
ʦʪ ʜʨʫʛʠ ʪʘʢʠʚʘ, ʥʦ ʠ ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ Ăʭʨʘʥʠʣʠʱʘñ 
ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ.  

ʉʋʋʉ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʲʜʲʨʞʘʪ ʤʘʣʢʠ ʧʘʨʯʝʪʘ ʠʥʬʦʨʤʘʮʠʷ (ʤʝʜʠʡʥʠ 
ʬʘʡʣʦʚʝ, ʪʝʩʪʦʚʝ, ʩʠʤʫʣʘʮʠʠ, ʦʙʠʢʥʦʚʝʥ ʪʝʢʩʪ, ʛʨʘʬʠʢʠ, ʧʨʝʧʨʘʪʢʠ ʢʲʤ ʚʲʥʰʥʠ 
ʠʟʪʦʯʥʠʮʠ), ʩʲʟʜʘʜʝʥʘ ʚ ʩʘʤʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ, ʩʣʝʜʚʘʡʢʠ ʥʝʡʥʠʪʝ 
ʩʪʘʥʜʘʨʪʠ ʟʘ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʠ ʦʧʠʩʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. ʊʘʢʲʚ ʚʠʜ 
ʠʥʬʦʨʤʘʮʠʷ ʝ ʣʝʩʝʥ ʟʘ ʠʥʜʝʢʩʠʨʘʥʝ, ʪʲʨʩʝʥʝ ʠ ʧʨʝʠʟʧʦʣʟʚʘʥʝ ʚ ʨʘʟʣʠʯʥʠ 
ʢʦʥʪʝʢʩʪʠ ʦʪ ʩʲʱʠʷ ʠ/ʠʣʠ ʜʨʫʛʠ ʧʦʪʨʝʙʠʪʝʣʠ. ʀʩʪʠʥʘʪʘ ʦʙʘʯʝ ʝ, ʯʝ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ ʉʋʋʉ ʥʝ ʝ ʯʝʩʪʘ ʧʨʘʢʪʠʢʘ ʦʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʝʢʩʧʝʨʪʠ. ʊʝ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʩʲʟʜʘʚʘʪ ʩʚʦʠʪʝ ʦʙʫʯʠʪʝʣʥʠ 
ʤʘʪʝʨʠʘʣʠ ʧʨʝʟ ʩʠʩʪʝʤʘʪʘ, ʢʲʜʝʪʦ ʪʝ ʜʘ ʩʘ ʜʦʙʨʝ ʦʧʠʩʘʥʠ ʠ ʩʪʨʫʢʪʫʨʠʨʘʥʠ, ʘ 
ʧʦ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʪ ʛʦʪʦʚʠ ʬʘʡʣʦʚʝ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʲʟʜʘʜʝʥʠ ʦʪ ʪʷʭ, ʟʘ ʜʘ ʛʠ 
ʢʘʯʘʪ ʚ ʩʠʩʪʝʤʘʪʘ ʠ ʜʘ ʧʦʧʲʣʥʷʪ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʜʘʜʝʥ ʢʫʨʩ. ʊʘʢʲʚ ʪʠʧ 
ʬʘʡʣʦʚʝ ʥʘʡ-ʯʝʩʪʦ ʩʘ Power Point ʧʨʝʟʝʥʪʘʮʠʠ, PDF/Word/Excel ʬʘʡʣʦʚʝ, ʠʣʠ 
ʘʨʭʠʚʠ ʥʘ ʛʨʫʧʘ ʬʘʡʣʦʚʝ, ʢʦʠʪʦ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʠʥʜʝʢʩʠʨʘʥʝ, ʧʨʝʪʲʨʩʚʘʥʝ ʠ 
ʧʨʝʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ʇʨʦʙʣʝʤʠʪʝ ʧʨʝʜ ʧʦʜʦʙʥʦ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʩʘ ʤʥʦʛʦ, ʚ ʪʦʚʘ ʯʠʩʣʦ: ʢʦʜʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʬʦʨʤʘʪʠ, 
ʣʠʧʩʘʪʘ ʥʘ ʦʧʠʩʘʥʘ ʥʘ ʨʘʟʙʠʨʘʝʤ ʟʘ ʠʥʜʝʢʩʠʨʘʱʘʪʘ ʠ ʪʲʨʩʝʱʘ ʤʘʰʠʥʘ 
ʩʪʨʫʢʪʫʨʘ ʤʝʪʘʜʘʥʥʠ ʠ ʜʨ. 

3. ʇʚʬʰʡʫʞʤʦʡ ʧʚʞʣʫʡ (ʇʇ) ʛ ʪʡʪʫʞʥʡʫʞ ʠʙ ʧʚʬʰʞʦʡʞ 

ɺ ʦʙʫʯʠʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ, ʤʘʪʝʨʠʘʣʠʪʝ ʩʘ ʛʨʘʥʫʣʠʨʘʥʠ ʜʦ ʤʘʣʢʠ ʥʝʟʘʚʠʩʠʤʠ 
ʧʘʨʯʝʪʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ 
ʜʨʫʛʠ ʤʘʪʝʨʠʘʣʠ, ʩ ʮʝʣ ʬʦʨʤʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʠ ʧʦʢʨʠʚʘʥʝ ʥʘ 
ʥʫʞʜʠʪʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. [2] ɺ ʪʦʟʠ ʨʝʜ ʥʘ ʤʠʩʣʠ, ʬʫʥʜʘʤʝʥʪʘʣʥʘʪʘ ʠʜʝʷ ʥʘ 
ʦʙʫʯʠʪʝʣʥʠʪʝ ʦʙʝʢʪʠ ʝ ʧʨʦʝʢʪʘʥʪʲʪ ʥʘ ʫʨʦʢʘ ʜʘ ʩʲʟʜʘʚʘ ʤʘʣʢʠ ʢʦʤʧʦʥʝʥʪʠ, 
ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʧʨʝʠʟʧʦʣʟʚʘʥʠ ʤʥʦʛʦʢʨʘʪʥʦ ʚ ʨʘʟʣʠʯʝʥ ʦʙʫʯʠʪʝʣʝʥ ʢʦʥʪʝʢʩʪ. [7] 
ɺ ʤʥʦʛʦ ʧʫʙʣʠʢʘʮʠʠ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʧʨʝʠʟʧʦʣʟʚʘʥʝʪʦ ʥʝ ʩʘʤʦ ʩʧʝʩʪʷʚʘ ʧʘʨʠ ʠ 
ʚʨʝʤʝ ʥʘ ʦʙʫʯʘʚʘʱʠʪʝ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʧʦʚʠʰʘʚʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʠʪʝʣʥʠʪʝ 
ʤʘʪʝʨʠʘʣʠ. ʉʲʱʦ ʢʘʢʪʦ ʧʨʠ ʙʣʦʢʯʝʪʘʪʘ LEGO ʠʜʝʷʪʘ ʝ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʥʝʱʦ 
ʤʘʣʢʦ, ʢʦʝʪʦ ʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʲʣʥʦʮʝʥʥʦ ʩʘʤʦ ʟʘ ʩʝʙʝ ʩʠ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʜʘ 
ʙʲʜʝ ʣʝʩʥʦ ʢʦʤʙʠʥʠʨʘʥʦ ʩ ʜʨʫʛʠ ʢʦʤʧʦʥʝʥʪʠ. [7] ʆʙʫʯʠʪʝʣʥʠʪʝ ʦʙʝʢʪʠ (ʆʆ) 
ʪʨʷʙʚʘ ʜʘ ʩʣʝʜʚʘʪ ʧʨʘʚʠʣʦʪʦ, ʯʝ ʚʩʷʢʘ ʝʜʠʥʠʮʘ ʪʨʷʙʚʘ ʜʘ ʧʨʘʚʠ ʩʘʤʦ ʝʜʥʦ 
ʥʝʱʦ ʠ ʜʘ ʩʚʝʜʝ ʜʦ ʤʠʥʠʤʫʤ ʚʨʲʟʢʘʪʘ ʩ ʜʨʫʛʠ ʝʜʠʥʠʮʠ. [5] ʉʲʱʝʩʪʚʫʚʘ ʦʙʱ 
ʢʦʥʩʝʥʩʫʩ, ʯʝ ʦʙʫʯʠʪʝʣʥʠʷʪ ʦʙʝʢʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʈʩʞʡʠʨʧʤʠʛʙʦ (ʜʘ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʤʦʜʠʬʠʮʠʨʘʥ ʠ ʠʟʧʦʣʟʚʘʥ ʚ ʨʘʟʣʠʯʥʠ ʢʫʨʩʦʚʝ), ɽʧʪʫʳʨʞʦ (ʜʘ ʤʦʞʝ ʜʘ 
ʙʲʜʝ ʠʥʜʝʢʩʠʨʘʥ ʠ ʜʦʩʪʲʧʚʘʥ ʯʨʝʟ ʦʧʠʩʘʪʝʣʥʠ ʤʝʪʘʜʘʥʥʠ), ʊʳʛʥʞʪʫʡʥ (ʜʘ 
ʤʦʞʝ ʜʘ ʦʧʝʨʠʨʘ ʥʘ ʨʘʟʣʠʯʝʥ ʭʘʨʜʫʝʨ/ʩʦʬʪʫʝʨ), ʋʩʙʞʦ (ʜʘ ʙʲʜʝ ʟʘʧʘʟʝʥʘ 
ʧʨʘʚʠʣʥʘʪʘ ʤʫ ʨʘʙʦʪʘ ʩʣʝʜ ʦʙʥʦʚʷʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʘ ʠʣʠ ʭʘʨʜʫʝʨʘ). [9] 
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ɺʘʞʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʧʨʝʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʫʯʠʪʝʣʥʠʪʝ 
ʦʙʝʢʪʠ ʝ ʪʷʭʥʘʪʘ ʛʨʘʥʫʣʘʨʥʦʩʪ. [2] ɺʲʧʨʝʢʠ ʪʦʚʘ, ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ 
ʥʘ ʦʙʫʯʠʪʝʣʥʠʪʝ ʦʙʝʢʪʠ ʝ ʚʩʝ ʦʱʝ ʥʝʠʟʷʩʥʝʥʘ ʠ ʚʲʟʤʦʞʥʘ ʟʘ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ 
ʧʦ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ. [10] [6] ɺʩʝ ʦʱʝ ʩʲʱʝʩʪʚʫʚʘ ʥʝʧʲʣʥʦ ʨʘʟʙʠʨʘʥʝ ʟʘ ʪʦʚʘ, 
ʢʘʢʚʦ ʝ ʦʙʫʯʠʪʝʣʝʥ ʦʙʝʢʪ ʠ ʢʘʢ ʪʦʡ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʦʙʠʢʥʦʚʝʥʠ ʦʙʝʢʪʠ, ʢʘʪʦ 
ʬʘʡʣʦʚʝ, ʩʥʠʤʢʠ, ʚʠʜʝʦ ʢʣʠʧʦʚʝ ʠʣʠ ʮʷʣ ʥʘʫʯʝʥ ʜʦʢʣʘʜ. ʂʦʛʘ ʠ ʥʘ ʢʘʢʚʦ ʥʠʚʦ 
ʝʜʠʥ ʦʙʝʢʪ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʦʙʫʯʠʪʝʣʝʥ ʦʙʝʢʪ? ʂʘʢʚʦ ʨʘʟʣʠʯʘʚʘ ʦʙʫʯʠʪʝʣʥʠʪʝ 
ʦʙʝʢʪʠ ʦʪ ʜʨʫʛʠ ʦʙʫʯʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ? ʇʦʨʘʜʠ ʦʪʚʦʨʝʥʦʩʪʪʘ ʥʘ ʪʝʟʠ ʚʲʧʨʦʩʠ 
ʩʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʥʘ ʆʆ. [2] ʇʨʝʛʣʝʜ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ 
ʤʦʜʝʣʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʫʯʠʪʝʣʥʠ ʦʙʝʢʪʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʤʝʨʝʥʦ ʚ [11] [12] 
[3]. ʇʨʠʤʝʨ ʟʘ ʪʘʢʲʚ ʤʦʜʝʣ ʝ ʤʦʜʝʣʲʪ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ [13], ʢʦʡʪʦ 
ʜʝʬʠʥʠʨʘ ʦʩʥʦʚʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʦʙʫʯʠʪʝʣʥʠʪʝ ʤʘʪʝʨʠʘʣʠ. 

4. ʅʧʝʞʤ ʦʙ ʬʰʞʚʦʧ ʪʳʝʳʩʟʙʦʡʞ 

ʄʦʜʝʣʲʪ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ [13] ʠʣʶʩʪʨʠʨʘ ʢʦʥʮʝʧʮʠʷʪʘ ʥʘ 
ʘʩʝʤʙʣʠʨʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʚ ʦʙʝʢʪʠ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ. ʆʙʫʯʠʪʝʣʥʠʪʝ 
ʦʙʝʢʪʠ ʩʘ ʩʲʩʪʘʚʝʥʠ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʦʙʝʢʪʠ, ʢʦʠʪʦ ʩʘ ʧʦʩʪʨʦʝʥʠ ʚ 
ʡʝʨʘʨʭʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʬʦʨʤʠʨʘʪ ʢʦʣʝʢʮʠʠ ʦʪ ʠʥʬʦʨʤʘʮʠʷ, ʟʘ 
ʜʘ ʩʲʟʜʘʜʘʪ ʢʫʨʩʦʚʝ ʠʣʠ ʮʝʣʠ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ. ʊʦʟʠ ʤʦʜʝʣ ʝ ʤʥʦʛʦ ʧʦʣʝʟʝʥ, 
ʢʦʛʘʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʠʰʝ ʛʨʘʥʫʣʘʨʥʦʩʪʪʘ ʥʘ ʦʙʫʯʠʪʝʣʥʠʪʝ ʦʙʝʢʪʠ ʠ ʢʘʢ ʪʘʟʠ 
ʛʨʘʥʫʣʘʨʥʦʩʪ ʝ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ, ʢʦʛʘʪʦ ʩʪʘʚʘ ʚʲʧʨʦʩ ʟʘ ʧʨʝʠʟʧʦʣʟʚʘʥʝ 
ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ. [2] 

ʆʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʤʦʜʝʣʘ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʩʘ ʩʣʝʜʥʠʪʝ [13]: 

¶ ʊʳʝʳʩʟʙʫʞʤeʦ ʙʣʫʡʛ (Content Asset): ʉʲʜʲʨʞʘʪʝʣʥʠʪʝ ʘʢʪʠʚʠ 
ʚʢʣʶʯʚʘʪ ʤʝʜʠʷ ʚ Ăʩʫʨʦʚñ ʚʠʜ, ʢʘʪʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʟʨʝʟʢʠ ʦʪ ʪʝʢʩʪ, ʘʫʜʠʦ 
ʠ ʚʠʜʝʦ ʢʣʠʧʦʚʝ ʠ ʜʨ. 

¶ ʁʦʭʧʩʥʙʯʡʧʦʞʦ ʧʚʞʣʫ (Information Object): ʊʝʢʩʪʦʚ ʧʘʩʘʞ, ʫʝʙ 
ʩʪʨʘʥʠʮʘ ʠ ʜʨ., ʢʦʠʪʦ ʩʝ ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ ʝʜʠʥʠʯʥʦ ʧʘʨʯʝ ʦʪ 
ʠʥʬʦʨʤʘʮʠʷ. ʊʘʢʦʚʘ ʧʘʨʯʝ ʤʦʞʝ ʜʘ ʦʙʷʩʥʷʚʘ ʢʦʥʮʝʧʮʠʷ, ʜʘ ʠʣʶʩʪʨʠʨʘ 
ʧʨʠʥʮʠʧ ʠʣʠ ʜʘ ʦʧʠʩʚʘ ʧʨʦʮʝʩ. 

¶ ʇʚʬʰʡʫʞʤʞʦ ʧʚʞʣʫ (Learning Object): ɺ ʤʦʜʝʣʘ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ 
ʦʙʫʯʠʪʝʣʥʠʷʪ ʦʙʝʢʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʣʝʢʮʠʷ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʦʙʝʢʪʠ, 
ʢʦʠʪʦ ʩʘ ʘʩʝʤʙʣʠʨʘʥʠ ʟʘʝʜʥʦ, ʩ ʮʝʣ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʪ ʝʜʥʘ ʦʙʫʯʠʪʝʣʥʘ 
ʮʝʣ. 

¶ ʇʚʬʰʡʫʞʤʞʦ ʣʧʥʨʧʦʞʦʫ (Learning Component): ʆʙʫʯʠʪʝʣʥʠʷʪ 
ʢʦʤʧʦʥʝʥʪ ʝ ʦʩʥʦʚʥʦ ʧʦʥʷʪʠʝ ʟʘ ʥʝʱʘ, ʢʘʪʦ ʫʨʦʮʠ ʠʣʠ ʢʫʨʩʦʚʝ, ʢʦʠʪʦ ʩʘ 
ʩʚʲʨʟʘʥʠ ʩ ʮʝʣ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʦ ʦʙʫʯʠʪʝʣʥʠ ʮʝʣʠ ʚ ʝʜʥʦ 
ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ. ʊʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʥʷʢʦʣʢʦ ʦʙʫʯʠʪʝʣʥʠ 
ʦʙʝʢʪʘ. 
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¶ ʇʚʬʰʡʫʞʤʦʙ ʪʩʞʝʙ (Learning Environment): ʆʙʫʯʠʪʝʣʥʘʪʘ ʩʨʝʜʘ 
ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʷ, ʩ ʢʦʠʪʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʫʯʘʱʠʷʪ. ʂʦʤʙʠʥʘʮʠʷʪʘ ʥʘ ʦʙʫʯʠʪʝʣʥʠ ʢʦʤʧʦʥʝʥʪʠ ʩ 
ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ/ʠʣʠ ʜʨʫʛʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, ʢʦʠʪʦ ʠʤʘʪ 
ʟʘ ʮʝʣ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʦʥʣʘʡʥ ʦʙʫʯʠʪʝʣʝʥ ʦʧʠʪ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʩʲʙʨʘʥʠ ʚ ʦʙʫʯʠʪʝʣʥʘ ʩʨʝʜʘ (ʢʘʪʦ ʉʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝ - 
ʉʋʆ). 

 

ʌʠʛʫʨʘ 1. ʆʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʤʦʜʝʣʘ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʩʧʦʨʝʜ [13] 

ʆʙʱʦʧʨʠʝʪʦ ʝ, ʯʝ ʩʲʱʝʩʪʚʫʚʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʨʘʟʤʝʨʘ ʥʘ ʦʙʫʯʠʪʝʣʥʠʷ ʦʙʝʢʪ 
ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʥʝʛʦʚʦʪʦ ʧʨʝʠʟʧʦʣʟʚʘʥʝ. ɼʦʙʨʝ ʛʨʘʥʫʣʠʨʘʥʠʪʝ ʦʙʫʯʠʪʝʣʥʠ 
ʦʙʝʢʪʠ ʠ ʢʦʤʧʦʥʝʥʪʠ ʠʤʘʪ ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʙʲʜʘʪ ʛʲʚʢʘʚʦ ʘʩʝʤʙʣʠʨʘʥʠ ʚ ʥʦʚʠ 
ʦʙʫʯʠʪʝʣʥʠ ʦʙʝʢʪʠ, ʜʦʢʘʪʦ ʮʝʣʠ ʢʫʨʩʦʚʝ, ʥʘʧʨʠʤʝʨ, ʥʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ 
ʠʟʧʦʣʟʚʘʥʝ ʚ ʨʘʟʣʠʯʝʥ ʢʦʥʪʝʢʩʪ. [2] ʊʦʟʠ ʬʘʢʪ ʝ ʠʣʶʩʪʨʠʨʘʥ ʦʪ ʬʠʛʫʨʘ 1. 

5. Blackboard LearnÊ 

ʊʠʧʠʯʥʠ ʢʦʤʝʨʩʠʘʣʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʉʋʋʉ ʩʘ Blackboard LearnÊ ʠ 
CanvasÊ, ʢʦʠʪʦ ʩʘ ʝʜʥʠ ʦʪ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ ʠ ʠʟʧʦʣʟʚʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʙʫʯʝʥʠʝ. 
ʊʲʡ ʢʘʪʦ Blackboard LearnÊ ʧʨʠʪʝʞʘʚʘ ʧʦ-ʛʦʣʷʤ ʧʘʟʘʨʝʥ ʜʝʣ ʠ ʧʦ-h ʠʨʦʢʘ 
ʠʟʧʦʣʟʚʘʝʤʦʩʪ ʦʪ CanvasÊ, ʠʤʝʥʥʦ ʪʷ ʝ ʨʘʟʛʣʝʜʘʥʘ ʠ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘʢʨʘʪʢʦ ʚ 
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ʪʘʟʠ ʩʝʢʮʠʷ. ʅʝʱʦ ʧʦʚʝʯʝ, ʜʚʝʪʝ ʩʠʩʪʝʤʠ, ʧʨʝʜʦʩʪʘʚʷʪ ʤʥʦʛʦ ʩʭʦʜʥʠ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʠ ʩʧʦʜʝʣʷʪ ʦʙʱʠ ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ. 

Blackboard LearnÊ ʝ ʚʠʨʪʫʘʣʥʘ ʦʙʫʯʠʪʝʣʥʘ ʩʨʝʜʘ ʠ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 
ʥʘ ʦʙʫʯʝʥʠʷ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʚ ʩʝʙʝ ʩʠ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʩʲʟʜʘʜʝʥʘ ʦʪ Blackboard Inc. 

ʉʠʩʪʝʤʘʪʘ ʧʨʝʜʦʩʪʘʚʷ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, ʚ ʪʦʚʘ ʯʠʩʣʦ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʫʨʩʦʚʝ, ʚʦʜʝʥʝ ʥʘ ʛʨʘʬʠʢ ʢʲʤ ʢʫʨʩʘ, ʦʮʝʥʷʚʘʥʝ ʠ ʩʣʝʜʝʥʝ ʥʘ 
ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʘʥʘʣʠʟ ʥʘ ʪʝʭʥʠʪʝ ʧʨʠʩʲʩʪʚʠʷ ʠ ʦʪʩʲʩʪʚʠʷ, 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʚʦʙʦʜʥʦ ʦʙʱʫʚʘʥʝ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʣʠʯʥʠ ʩʲʦʙʱʝʥʠʷ ʠʣʠ 
ʦʪʚʦʨʝʥʠ ʜʠʩʢʫʩʠʠ ʤʝʞʜʫ ʫʯʘʱʠʪʝ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʩʲʟʜʘʚʘʥʝ 
ʥʘ ʦʙʫʯʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ. ʅʝʡʥʦ ʦʩʥʦʚʥʦ ʧʨʝʜʠʤʩʪʚʦ ʧʨʝʜ ʜʨʫʛʠ ʧʦʜʦʙʥʠ 
ʩʠʩʪʝʤʠ ʝ ʰʠʨʦʢʦʪʦ ʡ ʠʟʧʦʣʟʚʘʥʝ ʦʪ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ ʟʘʚʝʜʝʥʠʷ. ʀ ʤʘʢʘʨ 
ʧʦʚʝʯʝʪʦ ʦʪ ʪʝʟʠ ʫʯʝʙʥʠ ʟʘʚʝʜʝʥʠʷ ʜʘ ʠʤʘʪ ʣʦʢʘʣʥʘ ʠʥʩʪʘʣʘʮʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ, 
ʘ ʥʝ ʠʟʧʦʣʟʚʘʪ ʧʫʙʣʠʯʥʠʷ ʧʨʦʜʫʢʪ ʥʘ ʢʦʤʧʘʥʠʷʪʘ, ʚʩʠʯʢʠ ʪʝ ʠʟʧʦʣʟʚʘʪ ʝʜʥʘ ʠ 
ʩʲʱʘ ʘʨʭʠʪʝʢʪʫʨʘ, ʩʧʦʜʝʣʷʪ ʩʭʦʜʥʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʨʲʟʢʘ 
ʩ ʜʨʫʛʠ ʩʠʩʪʝʤʠ ʯʨʝʟ ʧʨʠʣʦʞʥʦ-ʧʨʦʛʨʘʤʝʥ ʠʥʪʝʨʬʝʡʩ (Application Programming 
Interface, API). 

ʅʝʜʦʩʪʘʪʲʮʠʪʝ ʥʘ Blackboard LearnÊ, ʢʘʢʪʦ ʠ ʜʨʫʛʠ ʧʦʜʦʙʥʠ ʦʙʫʯʠʪʝʣʥʠ 
ʩʠʩʪʝʤʠ ʝ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʨʝʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʫʯʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ, ʪʲʡ 
ʢʘʪʦ ʧʦʚʝʯʝʪʦ ʦʪ ʥʝʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʢʘʯʚʘʪ ʚ ʩʠʩʪʝʤʘʪʘ ʛʦʪʦʚʠ ʬʘʡʣʦʚʝ 
PDF/Word/Excel, ʢʦʠʪʦ ʥʝ ʩʘ ʜʦʙʨʝ ʦʧʠʩʘʥʠ ʩ ʧʦʜʭʦʜʷʱʠ ʤʝʪʘʜʘʥʥʠ ʟʘ ʪʦʚʘ 
ʢʘʢʚʘ ʠʥʬʦʨʤʘʮʠʷ ʠʤʘ ʚ ʪʷʭ, ʘ ʩʲʱʦ ʪʘʢʘ ʩʘ ʪʨʫʜʥʠ ʟʘ ʠʥʜʝʢʩʠʨʘʥʝ ʠ 
ʧʨʝʪʲʨʩʚʘʥʝ. Blackboard LearnÊ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʪ.ʥʘʨ. 
Content Items, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛʫʨʘ 2. ʊʝʟʠ ʦʙʝʢʪʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 
ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʟʘʛʣʘʚʠʝ ʠ ʩʲʜʲʨʞʘʥʠʝ ʢʲʤ ʥʝʛʦ. ʉʲʜʲʨʞʘʥʠʝʪʦ ʤʦʞʝ ʜʘ 
ʩʲʜʲʨʞʘ ʧʲʣʥʦʮʝʥʥʦ ʬʦʨʤʘʪʠʨʘʥ ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ ʠ ʟʚʫʢʦʚʠ 
ʬʘʡʣʦʚʝ, ʢʘʢʪʦ ʠ ʧʨʝʧʨʘʪʢʠ ʢʲʤ ʨʘʟʣʠʯʥʠ ʚʲʥʰʥʠ ʠʟʪʦʯʥʠʮʠ. ʊʘʢʦʚʘ 
ʩʲʜʲʨʞʘʥʠʝ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʧʨʝʪʲʨʩʚʘ ʠ ʠʥʜʝʢʩʠʨʘ ʣʝʩʥʦ, ʘ ʘʢʦ ʪʦ ʝ ʧʨʘʚʠʣʥʦ 
ʦʧʠʩʘʥʦ ʠ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʥʝʛʦ ʝ ʥʝʟʘʚʠʩʠʤʘ, ʩʘʤʘ ʟʘ ʩʝʙʝ ʩʠ, ʜʘ ʙʲʜʝ ʠ 
ʜʠʨʝʢʪʥʦ ʧʨʝʠʟʧʦʣʟʚʘʥʦ ʦʪ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʥʘ ʩʠʩʪʝʤʘʪʘ. ʊʦʚʘ ʦʙʘʯʝ ʝ, 
ʧʨʦʙʣʝʤ, ʢʦʡʪʦ ʥʝ ʝ ʘʨʭʠʪʝʢʪʫʨʥʦ ʨʝʰʝʥ, ʪ.ʝ. ʩʠʩʪʝʤʘʪʘ ʥʝ ʧʦʩʪʘʚʷ ʨʘʤʢʘ ʥʘ 
ʪʦʚʘ ʢʘʢʚʘ ʜʘ ʝ ʛʨʘʥʫʣʘʨʥʦʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʢʦʥʢʨʝʪʥʠʷ ʦʙʝʢʪ ï ʚʩʠʯʢʦ 
ʟʘʚʠʩʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ. ɼʘʣʠ ʪʦʡ ʱʝ ʦʧʠʰʝ ʮʷʣ ʫʨʦʢ ʚ ʝʜʠʥ ʦʙʝʢʪ ʠʣʠ ʱʝ ʛʦ 
ʨʘʟʜʝʣʠ ʥʘ ʦʪʜʝʣʥʠ, ʛʨʘʜʠʚʥʠ ʟʘ ʫʨʦʢʘ, ʦʙʝʢʪʠ ʟʘʚʠʩʠ ʠʟʮʷʣʦ ʦʪ ʥʝʛʦʚʘʪʘ 
ʧʨʝʮʝʥʢʘ. ʊʦʚʘ ʧʨʝʜʨʘʟʧʦʣʘʛʘ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʥʝʢʦʥʩʠʩʪʝʥʪʥʦʩʪ ʚ 
ʛʨʘʥʫʣʘʨʥʦʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ. ʅʝʱʦ ʧʦʚʝʯʝ, ʢʘʢʪʦ ʝ 
ʚʠʜʥʦ ʦʪ ʬʠʛʫʨʘ 2, ʩʠʩʪʝʤʘʪʘ ʥʝ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʚʘʥʝ 
ʥʘ ʦʙʝʢʪʘ ï ʧʨʠ ʥʝʷ ʝ ʚʲʟʤʦʞʥʦ ʩʘʤʦ ʠ ʝʜʠʥʩʪʚʝʥʦ ʦʧʠʩʚʘʥʝʪʦ ʥʘ ʦʙʝʢʪʘ ʩ ʠʤʝ. 
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ʌʠʛʫʨʘ 2. ɽʢʨʘʥ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ Content Item ʚ ʩʠʩʪʝʤʘʪʘ Blackboard LearnÊ 
(http://at.blogs.wm.edu/files/2015/08/Making-a-Heading-in-Bb.png) 

ɿʘ ʜʘ ʙʲʜʝ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʧʲʣʥʦʮʝʥʥʦ ʠʟʧʦʣʟʚʘʥʦ ʠ ʬʠʣʪʨʠʨʘʥʦ ʧʦ 
ʧʦʜʭʦʜʷʱʠ ʧʘʨʘʤʝʪʨʠ, ʟʘ ʥʝʛʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥʦ ʜʦʧʲʣʥʠʪʝʣʥʦ 
ʦʧʠʩʘʥʠʝ, ʦʩʠʛʫʨʝʥʦ ʩ ʧʦʧʲʣʚʘʥʝʪʦ ʥʘ ʤʝʪʘʜʘʥʥʠ. 

6. ʉʙʠʛʡʫʙ ʪʫʩʬʣʫʬʩʙ ʠʙ ʧʨʡʪʙʦʡʞ ʦʙ ʬʰʞʚʦʡʫʞ ʥʙʫʞʩʡʙʤʡ ʡ 
ʨʧʝʮʧʝʸʲʧ ʦʡʛʧ ʦʙ ʜʩʙʦʬʤʙʩʦʧʪʫ, ʣʧʞʫʧ ʝʙ ʨʧʠʛʧʤʸʛʙ ʤʞʪʦʧʫʧ 
ʨʩʞʡʠʨʧʤʠʛʙʦʞ ʦʙ ʬʰʞʚʦʧʫʧ ʪʳʝʳʩʟʙʦʡʞ 

ʊʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ [4] ʠ ʘʢʪʫʘʣʠʟʠʨʘʥʘʪʘ ʡ ʚʝʨʩʠʷ ʦʪ ʃʦʨʠʥ ɸʥʜʝʨʩʲʥ 
[1], ʨʘʟʜʝʣʷʪ ʢʦʛʥʠʪʠʚʥʠʷ ʧʨʦʮʝʩ ʧʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʫʯʝʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʰʝʩʪ 
ʥʠʚʘ. ɺʩʷʢʦ ʦʪ ʪʝʟʠ ʥʠʚʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʥʢʨʝʪʥʘ ʦʙʫʯʠʪʝʣʥʘ ʮʝʣ, ʦʧʠʩʘʥʘ ʩ 
ʢʣʶʯʦʚʠ ʛʣʘʛʦʣʠ. ʊʦʟʠ ʤʦʜʝʣ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʧʨʝʭʚʲʨʣʠ ʚʲʨʭʫ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ 
ʦʙʫʯʘʚʘʱʠʪʝ ʩʲʟʜʘʚʘʪ ʩʚʦʠʪʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ï ʚʩʝʢʠ ʪʘʢʲʚ ʤʘʪʝʨʠʘʣ 
ʩʣʝʜʚʘ ʜʘ ʝ ʩʲʩʪʘʚʝʥ ʦʪ ʰʝʩʪ ʯʘʩʪʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʧʦ 
ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʦʪʥʘʩʷʱʠ ʩʝ ʜʦ ʢʦʥʢʨʝʪʥʘ ʦʙʫʯʠʪʝʣʥʘ ʮʝʣ. 
ʆʪʜʝʣʥʠʪʝ ʯʘʩʪʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʛʣʝʞʜʘʥʠ ʢʘʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʦʙʝʢʪʠ 
(Information Object) ʚ ʩʤʠʩʲʣʘ ʥʘ ʤʦʜʝʣʘ ʥʘ [13], ʘ ʮʷʣʘʪʘ ʛʨʫʧʘ ʬʦʨʤʠʨʘ 
ʦʙʫʯʠʪʝʣʝʥ ʦʙʝʢʪ (Learning Object). 

ʊʘʟʠ ʩʪʘʪʠʷ ʧʨʝʜʣʘʛʘ ʛʣʘʛʦʣʠʪʝ, ʦʧʠʩʚʘʱʠ ʦʙʫʯʠʪʝʣʥʠʪʝ ʮʝʣʠ ʚ 
ʘʢʪʫʘʣʠʟʠʨʘʥʘʪʘ ʚʝʨʩʠʷ ʥʘ ʊʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ, ʜʘ ʙʲʜʘʪ ʜʦʧʲʣʥʝʥʠ ʩʲʩ 
ʩʲʱʝʩʪʚʠʪʝʣʥʠ ʠʤʝʥʘ ʠ ʧʦʚʝʣʠʪʝʣʥʠ ʥʘʢʣʦʥʝʥʠʷ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʟʘ ʥʠʚʦ 
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Ăɿʘʧʦʤʥʷʥʝñ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʛʣʘʛʦʣʠ ʢʘʪʦ: ʜʝʬʠʥʠʨʘ, ʦʧʠʩʚʘ, ʠʜʝʥʪʠʬʠʮʠʨʘ. ʊʝ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʦʧʲʣʥʝʥʠ ʦʪ Ăʜʝʬʠʥʠʮʠʷñ, Ăʦʧʠʩʘʥʠʝñ ʠ ʪ.ʥ. 

ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʤʝʪʘʜʘʥʥʠʪʝ, ʢʦʷʪʦ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʦʙʦʛʘʪʠ ʪʘʟʠ, ʠʟʧʦʣʟʚʘʥʘ 
ʚ ʤʦʜʝʨʥʠʪʝ ʉʋʋʉ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʩ 
ʧʨʠʤʝʨ ʚ ʪʘʙʣʠʮʘ 1 ʠ ʪʘʙʣʠʮʘ 2. ʊʷ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʝʪʘʡʣʥʦ 
ʪʲʨʩʝʥʝ, ʬʠʣʪʨʠʨʘʥʝ ʠ ʧʨʘʚʠʣʥʦ ʠʥʜʝʢʩʠʨʘʥʝ ʥʘ ʨʝʣʝʚʘʥʪʥʦ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ. 

 

ʊʘʙʣʠʮʘ 1: ɼʝʩʢʨʠʧʪʦʨʠ, ʦʧʠʩʚʘʱʠ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ ʥʘ ʥʘʡ-ʚʠʩʦʢʦ 
ʚʲʟʤʦʞʥʦ ʥʠʚʦ 

ɽʞʪʣʩʡʨʫʧʩ ʋʡʨ ʈʩʡʥʞʩ 

ɿʘʛʣʘʚʠʝ ʊʝʢʩʪʦʚʦ ʧʦʣʝ ɼʚʠʞʝʥʠʝ ʠ ʧʦʢʦʡ ʥʘ ʪʝʣʘʪʘ 

ʂʣʶʯʦʚʠ ʜʫʤʠ ʊʝʢʩʪʦʚʦ ʧʦʣʝ ʜʚʠʞʝʥʠʝ ʥʘ ʪʝʣʘʪʘ, 
ʜʚʠʞʝʥʠʝ ʠ ʧʦʢʦʡ 

 

ʊʘʙʣʠʮʘ 2: ɼʝʩʢʨʠʧʪʦʨʠ, ʦʧʠʩʚʘʱʠ ʦʪʜʝʣʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʦʙʝʢʪʠ, 
ʦʙʚʲʨʟʘʥʠ ʩ ʥʷʢʦʡ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ 

ɽʞʪʣʩʡʨʫʧʩ ʋʡʨ ʈʩʡʥʞʩ 

ɽʟʠʢ ʀʟʙʨʘʥ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 
ʜʝʬʠʥʠʨʘʥ ʩʧʠʩʲʢ ʩʧʦʨʝʜ 
ISO 639-1 

bg-BG 

ʆʙʫʯʠʪʝʣʥʘ ʮʝʣ ʀʟʙʨʘʥ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 
ʜʝʬʠʥʠʨʘʥ ʩʧʠʩʲʢ 

ɼʝʬʠʥʠʮʠʷ 

ʉʲʜʲʨʞʘʥʠʝ ʊʝʢʩʪʦʚʦ ʧʦʣʝ ʩ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʦʙʘʚʷʥʝ 
ʥʘ 
ʠʟʦʙʨʘʞʝʥʠʝ/ʚʠʜʝʦ/ʘʫʜʠʦ 
ʠʣʠ ʚʲʥʰʥʘ ʧʨʝʧʨʘʪʢʘ 

ɽʜʥʦ ʪʷʣʦ ʩʝ ʜʚʠʞʠ, 
ʘʢʦ ʩ ʚʨʝʤʝʪʦ ʧʨʦʤʝʥʷ 
ʜʚʠʞʝʥʠʝʪʦ ʩʠ ʩʧʨʷʤʦ 
ʜʨʫʛʦ ʪʷʣʦ. 

ʊʷʣʦʪʦ ʩʝ ʥʘʤʠʨʘ ʚ 
ʧʦʢʦʡ (ʪʦ ʝ 
ʥʝʧʦʜʚʠʞʥʦ), ʘʢʦ ʥʝ 
ʧʨʦʤʝʥʷ ʧʦʣʦʞʝʥʠʝʪʦ 
ʩʠ ʩʧʨʷʤʦ ʦʨʠʝʥʪʠʨʘ. 

ʅʠʚʦ ʥʘ ʩʣʦʞʥʦʩʪ ʅʠʩʢʦ/ʅʦʨʤʘʣʥʦ/ɺʠʩʦʢʦ ʅʦʨʤʘʣʥʦ 

ʅʠʚʦ ʥʘ 
ʦʙʨʘʟʦʚʘʥʠʝ 

ʀʟʙʨʘʥ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 
ʜʝʬʠʥʠʨʘʥ ʩʧʠʩʲʢ 

6-ʪʠ ʢʣʘʩ 

ʋʯʝʙʝʥ ʢʦʥʪʝʢʩʪ ʀʟʙʨʘʥ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 
ʜʝʬʠʥʠʨʘʥ ʩʧʠʩʲʢ 

ʏʦʚʝʢʲʪ ʠ ʧʨʠʨʦʜʘʪʘ 

 



212 XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 

 

ʎʝʣʪʘ ʥʘ ʪʘʟʠ ʩʪʨʫʢʪʫʨʘ ʥʘ ʤʝʪʘʜʘʥʥʠʪʝ ʝ ʜʘ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʷ ʥʘ ʉʋʋʉ ʜʘ ʩʲʟʜʘʜʝ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʢʦʥʢʨʝʪʥʘ ʪʝʤʘ, ʚ 
ʢʦʷʪʦ ʜʘ ʜʦʙʘʚʷ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʦʙʫʯʠʪʝʣʥʠ ʮʝʣʠ, ʦʧʨʝʜʝʣʝʥʠ ʩʧʦʨʝʜ 
ʊʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʘʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʩʲʟʜʘʜʝ ʫʯʝʙʥʦ 
ʩʲʜʲʨʞʘʥʠʝ ʠ ʤʫ ʜʘʜʝ ʟʘʛʣʘʚʠʝ Ăɼʚʠʞʝʥʠʝ ʠ ʧʦʢʦʡ ʥʘ ʪʝʣʘʪʘñ, ʪʦʡ ʤʦʞʝ ʜʘ 
ʜʦʙʘʚʠ ʢʲʤ ʥʝʛʦ, ʥʘʧʨʠʤʝʨ, Ăʜʝʬʠʥʠʮʠʷñ ï ʠʥʬʦʨʤʘʮʠʷ, ʦʧʠʩʘʥʘ ʩ 
ʜʝʩʢʨʠʧʪʦʨʠ, ʩʚʲʨʟʘʥʘ ʩ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ɺʧʦʩʣʝʜʩʪʚʠʝ, ʜʨʫʛ ʠʣʠ ʩʲʱʠʷʪ 
ʧʦʪʨʝʙʠʪʝʣ ʙʠ ʤʦʛʲʣ ʜʘ ʧʦʪʲʨʩʠ ʚʝʯʝ ʩʲʟʜʘʜʝʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʘ ʛʦ ʠʟʧʦʣʟʚʘ 
ʚ ʜʨʫʛ ʠʣʠ ʩʲʱʠʷ ʢʦʥʪʝʢʩʪ, ʥʦ ʟʘ ʠʟʙʨʘʥʘ ʦʪ ʥʝʛʦ ʪʝʤʘ. ʅʘʧʨʠʤʝʨ, ʧʨʝʧʦʜʘʚʘʪʝʣ 
ʙʠ ʤʦʛʲʣ ʜʘ ʪʲʨʩʠ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʩ ʪʠʧ ʥʘ ʦʙʫʯʠʪʝʣʥʘʪʘ ʮʝʣ Ăʜʝʬʠʥʠʮʠʷñ, 
ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʥʷʢʘʢʚʠ ʢʣʶʯʦʚʠ ʜʫʤʠ ï ʢʨʠʪʝʨʠʠ ʟʘ ʪʲʨʩʝʥʝ. ʈʝʟʫʣʪʘʪʲʪ ʦʪ 
ʪʲʨʩʝʥʝʪʦ ʱʝ ʩʲʜʲʨʞʘ ʚʩʠʯʢʦʪʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʝ ʩʚʲʨʟʘʥʦ ʩ 
ʜʝʬʠʥʠʮʠʷ ʟʘ ʪʲʨʩʝʥʘʪʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ ʢʣʶʯʦʚʘ ʜʫʤʘ. 

ɿʘ ʜʘ ʙʲʜʝ ʠʥʪʝʛʨʠʨʘʥʘ ʧʨʝʜʣʦʞʝʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʩʲʱʦʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʟʜʝʣʝʥʦ ʥʘ ʰʝʩʪ ʯʘʩʪʠ, ʦʧʠʩʚʘʱʠ ʚʩʷʢʘ 
ʦʪ ʦʙʫʯʠʪʝʣʥʠʪʝ ʮʝʣʠ, ʦʧʨʝʜʝʣʝʥʠ ʚ ʘʢʪʫʘʣʠʟʠʨʘʥʘʪʘ ʚʝʨʩʠʷ ʥʘ ʊʘʢʩʦʥʦʤʠʷʪʘ 
ʥʘ ɹʣʫʤ. ʊʘʙʣʠʮʘ 3 ʧʨʝʜʩʪʘʚʷ ʧʨʠʤʝʨ ʟʘ ʨʘʟʜʝʣʷʥʝ ʥʘ ʝʜʠʥ ʆʆ ʥʘ ʯʘʩʪʠ, 
ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʧʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ, ʩʧʦʨʝʜ 
ʊʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ. 

 

ʊʘʙʣʠʮʘ 3: ʈʘʟʜʝʣʷʥʝ ʥʘ ʆʆ ʥʘ ʯʘʩʪʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʟʘʚʲʨʰʚʘʥʝ ʥʘ 
ʧʨʦʮʝʩʘ ʧʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ, ʩʧʦʨʝʜ ʊʘʢʩʦʥʦʤʠʷʪʘ ʥʘ ɹʣʫʤ, ʟʘ ʫʨʦʢ 
ʧʦ Ăɹʣʦʢ ʩʭʝʤʠñ 

  

ʇʚʬʰʡʫʞʤʦʙ 
ʯʞʤ 

ʃʤʷʰʧʛʙ 
ʝʬʥʙ 

ʊʳʝʳʩʟʙʦʡʞ 

ɿʘʧʦʤʥʷʥʝ ɼʝʬʠʥʠʮʠʷ ɹʣʦʢ-ʩʭʝʤʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʜʠʘʛʨʘʤʠ, 
ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʠʟʛʦʪʚʷʥʝ ʠ 
ʟʘʧʠʩʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠ, ʟʘ ʜʘ ʙʲʜʘʪ 
ʠʟʧʲʣʥʝʥʠ ʠ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩʲʦʪʚʝʪʝʥ 
ʨʝʟʫʣʪʘʪ. ʉʲʩʪʦʷʪ ʩʝ ʦʪ ʛʝʦʤʝʪʨʠʯʥʠ 
ʬʠʛʫʨʠ, ʚʩʷʢʘ ʦʪ ʢʦʠʪʦ ʠʤʘ ʦʧʨʝʜʝʣʝʥʦ 
ʟʥʘʯʝʥʠʝ. ɺ ʪʝʟʠ ʬʠʛʫʨʠ ʩʝ ʚʲʚʝʞʜʘʪ 
ʜʘʥʥʠʪʝ, ʩ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʨʘʙʦʪʠ 
ʠʟʧʲʣʥʠʪʝʣʷʪ ʥʘ ʘʣʛʦʨʠʪʲʤʘ.  

ʇʪʦʧʛʦʡ ʞʤʞʥʞʦʫʡ  
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¶ ʆʙʰʙʤʧ ï ʟʘʧʠʩʚʘ ʩʝ ʥʘʯʘʣʦ ʠ ʩʝ 
ʦʛʨʘʞʜʘ, ʧʦʢʘʟʚʘ ʥʘʯʘʣʦʪʦ ʥʘ 
ʘʣʛʦʨʠʪʲʤʘ  

¶ ɻʮʧʝ ï ʟʘʧʠʩʚʘʪ ʩʝ ʚʭʦʜʥʠʪʝ ʜʘʥʥʠ, 
ʦʪ ʢʦʠʪʦ ʟʘʚʠʩʠ ʨʝʟʫʣʪʘʪʲʪ ʠ ʙʝʟ 
ʢʦʠʪʦ ʘʣʛʦʨʠʪʲʤʲʪ ʝ ʥʝʦʩʲʱʝʩʪʚʠʤ  

¶ ʇʨʞʩʙʫʧʩʡ ï ʦʧʨʝʜʝʣʷʪ ʩʝ ʚ 
ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʙʨʦʷ ʥʘ 
ʠʟʚʲʨʰʚʘʥʠʪʝ ʦʧʝʨʘʮʠʠ, ʚʩʷʢʘ ʝʜʥʘ 
ʩʝ ʟʘʧʠʩʚʘ ʚ ʦʪʜʝʣʝʥ ʧʨʘʚʦʲʛʲʣʥʠʢ, 
ʝʜʥʘ ʩʣʝʜ ʜʨʫʛʘ  

¶ ʄʧʜʡʰʞʪʣʧ ʬʪʤʧʛʡʞ ï ʜʘ ʠʣʠ ʥʝ ʠ 
ʩʣʝʜʩʪʚʠʷʪʘ  

¶ ʁʠʮʧʝ ï ʟʘʧʠʩʚʘʪ ʩʝ ʜʝʡʩʪʚʠʷʪʘ, 
ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ, 
ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʨʝʟʫʣʪʘʪʘ  

¶ ʃʩʙʢ ï ʧʦʢʘʟʚʘ ʢʨʘʷ ʥʘ ʘʣʛʦʨʠʪʲʤʘ  

 (ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʦʙʨʘʞʝʥʠʷ)  

ʈʘʟʙʠʨʘʥʝ ʇʨʠʤʝʨ 

 

ʇʨʠʣʘʛʘʥʝ ʇʨʠʣʦʞʝʥʠʝ ʇʦʪʲʨʩʝʪʝ ʚ ʠʥʪʝʨʥʝʪ ʠʥʬʦʨʤʘʮʠʷ ʠ 
ʥʘʧʠʰʝʪʝ ʪʨʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʙʣʦʢ 
ʩʭʝʤʠʪʝ/ʘʣʛʦʨʠʪʤʠʪʝ ʚ ʨʝʘʣʥʠʷ ʞʠʚʦʪ? 

ɸʥʘʣʠʟʠʨʘʥʝ ɸʥʘʣʠʟ ɸʥʘʣʠʟʠʨʘʡʪʝ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʚʘʪʘ 
ʘʣʛʦʨʠʪʲʤʘ ʧʦʢʘʟʘʥʠ ʥʘ ʩʭʝʤʠʪʝ? ɿʘʱʦ 
ʩʝ ʨʘʟʣʠʯʘʚʘʪ? 

(ʜʚʝ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʦʙʨʘʞʝʥʠʷ) 
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ʆʮʝʥʷʚʘʥʝ ʆʮʝʥʢʘ ʅʘʧʨʘʚʝʪʝ ʘʥʘʣʠʟ ʥʘ ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʚ 
ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʦʮʝʥʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ Big 
O Notation, ʥʘ ʩʦʨʪʠʨʘʥʝ ʥʘ ʯʠʩʣʘ ʚ 
ʛʦʪʦʚʘ ʧʦʨʝʜʠʮʘ? 

(ʜʦʧʲʣʥʠʪʝʣʥʦ ʠʟʦʙʨʘʞʝʥʠʝ) 

ʉʲʟʜʘʚʘʥʝ ʉʲʟʜʘʚʘʥʝ ʉʲʟʜʘʡʪʝ ʘʣʛʦʨʠʪʲʤ ʠ ʥʘʯʝʨʪʘʡʪʝ ʙʣʦʢ 
ʩʭʝʤʘ, ʢʦʡʪʦ ʜʘ ʥʘʤʠʨʘ ʢʦʥʢʨʝʪʥʦ ʯʠʩʣʦ 
ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʝʬʠʥʠʨʘʥʘ ʨʝʜʠʮʘ. 

 

ʇʦʧʲʣʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʩʧʦʨʝʜ ʪʘʟʠ ʩʪʨʫʢʪʫʨʘ ʥʘ ʤʝʪʘ ʜʝʩʢʨʠʧʪʦʨʠʪʝ 
ʙʠ ʤʦʛʣʦ ʜʘ ʩʪʘʥʝ ʠ ʘʚʪʦʤʘʪʠʯʥʦ ʢʘʪʦ ʩʝ ʧʨʝʪʲʨʩʚʘʪ ʚʝʯʝ ʩʲʱʝʩʪʚʫʚʘʱʠ 
Ăʭʨʘʥʠʣʠʱʘñ ʩ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʦʪ Ăʫʤʥʘ ʩʠʩʪʝʤʘñ, ʢʦʷʪʦ ʜʘ ʨʘʟʧʦʟʥʘʚʘ 
ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʷ ʢʣʘʩʠʬʠʮʠʨʘ ʩʧʨʷʤʦ ʧʨʝʜʣʦʞʝʥʘʪʘ 
ʘʨʭʠʪʝʢʪʫʨʘ. 

ʀʙʣʤʷʰʞʦʡʞ 

ɽʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ ʥʝʜʦʩʪʘʪʲʮʠ ʥʘ ʤʦʜʝʨʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ (ʉʋʋʉ) ʝ ʣʠʧʩʘʪʘ ʥʘ ʦʙʱ ʩʪʘʥʜʘʨʪ ʟʘ ʤʝʪʘ-ʦʧʠʩʘʥʠʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʪʷʭ. ʊʦʚʘ ʥʝ ʧʦʟʚʦʣʷʚʘ ʩʚʦʙʦʜʥʦʪʦ ʠʤ ʧʨʝʪʲʨʩʚʘʥʝ ʦʪ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʜʦʨʠ ʧʨʝʟ ʧʨʠʣʦʞʥʦ-ʧʨʦʛʨʘʤʝʥ ʠʥʪʝʨʬʝʡʩ (Application 
Programming Interface, API), ʙʝʟ ʪʝ ʜʘ ʧʦʟʥʘʚʘʪ ʜʦʙʨʝ ʟʘʣʦʞʝʥʘʪʘ ʚ ʉʋʋʉ 
ʘʨʭʠʪʝʢʪʫʨʘ. ʅʝʱʦ ʧʦʚʝʯʝ, ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʚ ʪʝʟʠ ʩʠʩʪʝʤʠ ʯʝʩʪʦ ʥʝ ʝ 
ʜʦʙʨʝ ʛʨʘʥʫʣʠʨʘʥʦ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʛʦʪʦʚʠ ʬʘʡʣʦʚʝ ʩ ʮʝʣʠ ʫʨʦʮʠ, ʪʝʩʪʦʚʝ ʠʣʠ 
ʜʦʨʠ ʢʫʨʩʦʚʝ ʚʲʚ ʚʠʜ ʥʘ Power Point ʧʨʝʟʝʥʪʘʮʠʠ, PDF/Word/Excel ʬʘʡʣʦʚʝ, ʠʣʠ 
ʘʨʭʠʚʠ ʥʘ ʛʨʫʧʘ ʬʘʡʣʦʚʝ, ʢʦʠʪʦ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʠʥʜʝʢʩʠʨʘʥʝ, ʧʨʝʪʲʨʩʚʘʥʝ ʠʣʠ 
ʣʝʩʥʦ ʧʨʝʠʟʧʦʣʚʘʥʝ ʦʪ ʧʦʪʨʝʙʠʪʝʣ, ʨʘʟʣʠʯʝʥ ʦʪ ʩʲʟʜʘʪʝʣʷʪ ʠʤ. ɺ ʩʲʱʦʪʦ 
ʚʨʝʤʝ, ʤʘʢʘʨ ʠʟʙʨʦʝʥʠʪʝ ʥʝʜʦʩʪʘʪʲʮʠ, ʤʦʜʝʨʥʠʪʝ ʉʋʋʉ ʠʤʘʪ ʝʜʥʦ ʦʛʨʦʤʥʦ 
ʧʨʝʜʠʤʩʪʚʦ ï ʪʝ ʩʲʜʲʨʞʘʪ ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʟʘʜ ʢʦʝʪʦ 
ʩʪʦʷʪ ʤʥʦʛʦ ʯʘʩʦʚʝ ʨʘʙʦʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʬʝʨʠ, ʟʘʪʦʚʘ ʝ 
ʚʘʞʥʦ ʜʘ ʙʲʜʘʪ ʧʦʪʲʨʩʝʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ. 

ʉ ʮʝʣ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʧʨʠ ʤʦʜʝʨʥʠʪʝ ʉʋʋʉ ʝ ʥʘʧʨʘʚʝʥ ʧʨʝʛʣʝʜ 
ʥʘ ʝʜʥʘ ʦʪ ʥʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʤʝʨʩʠʘʣʥʠ ʪʘʢʠʚʘ ʩʠʩʪʝʤʠ, ʧʨʠʪʝʞʘʚʘʱʘ ʥʘʡ-
ʛʦʣʷʤ ʧʘʟʘʨʝʥ ʜʷʣ ï Blackboard LearnÊ. ʊʘʟʠ ʩʠʩʪʝʤʘ ʧʨʠʪʝʞʘʚʘ ʤʥʦʛʦ ʩʭʦʜʥʠ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʠ ʩʧʦʜʝʣʷ ʦʙʱʠ ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ ʩ ʜʨʫʛʠ ʧʦʧʫʣʷʨʥʠ 
ʉʋʋʉ, ʢʘʪʦ CanvasÊ, ʥʘʧʨʠʤʝʨ. 

ɿʘ ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʥʜʝʢʩʠʨʘʥʝ, ʧʨʝʪʲʨʩʚʘʥʝ, 
ʬʠʣʪʨʠʨʘʥʝ ʠ ʧʨʝʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʝ ʧʨʝʜʣʦʞʝʥʘ ʩʪʨʫʢʪʫʨʘ, ʢʦʷʪʦ ʜʘ ʜʦʧʲʣʥʠ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʠ 
ʠʟʧʦʣʟʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʩ ʥʘʙʦʨ ʦʪ ʤʝʪʘ 
ʜʘʥʥʠ. 
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ʈʝʟʶʤʝ: ʉʪʘʪʠʷʪʘ ʨʘʟʛʣʝʞʜʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘ ʟʘ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚ ʦʩʥʦʚʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢʪʦ ʠ ʥʘʯʠʥʠ ʟʘ ʥʝʡʥʦʪʦ 
ʚʥʝʜʨʷʚʘʥʝ. ʇʨʝʜʩʪʘʚʝʥ ʝ ʤʦʜʝʣ ʥʘ ʝʣʝʢʪʨʦʥʝʥ ʢʫʨʩ ʟʘ ʦʙʫʯʝʥʠʝ ʚ 5-ʪʠ ʢʣʘʩ. ʀʟʣʦʞʝʥʠ 
ʩʝ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʝ-ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʤʦʪʠʚʠʨʘʥʝ ʠ ʘʥʛʘʞʠʨʘʥʝ ʥʘ ʫʯʝʥʠʮʠ ʠ ʨʦʜʠʪʝʣʠ, ʠ ʜʨ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʝ-ʦʙʫʯʝʥʠʝ ʚ ʦʩʥʦʚʥʦʪʦ ʫʯʠʣʠʱʝ, Moodle, ʤʦʜʝʣ ʥʘ ʝ-ʢʫʨʩ, ʧʨʝʜʠʤʩʪʚʘ 
ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ 

1. ɻʳʛʞʝʞʦʡʞ 

ɼʦ ʥʝʦʪʜʘʚʥʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʠʪʝ ʫʯʠʣʠʱʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʰʝ 
ʧʨʝʜʠʤʥʦ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʝʙ ʩʘʡʪʦʚʝ ʠ ʧʨʦʛʨʘʤʠ ʟʘ ʢʦʤʧʶʪʲʨʥʘ 
ʧʨʝʟʝʥʪʘʮʠʷ, ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʨʝʟʝʥʪʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʝʤʠ ʥʘ 
ʧʨʝʧʦʜʘʚʘʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ. ʅʘʧʦʩʣʝʜʲʢ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ 
ʝʣʝʢʪʨʦʥʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ, ʧʨʝʟ ʫʯʝʙʥʠʪʝ 
ʩʘʡʪʦʚʝ ʟʘ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʨʪʘʣʠ, 
ʧʦʜʜʲʨʞʘʱʠ ʩʪʝʨʝʦʪʠʧʥʘ ʡʝʨʘʨʭʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʢʲʤ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 
ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʣʘʪʬʦʨʤʠ. ɽʜʥʘ ʦʪ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ ʠ 
ʧʨʝʜʧʦʯʠʪʘʥʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʨʝʜʠ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ (ʉʝʆ) ʝ Moodle. 
Moodle ʧʦʜʜʲʨʞʘ ʠʜʝʷʪʘ ʟʘ ʦʙʫʯʝʥʠʝ, ʦʩʥʦʚʘʚʘʥʦ ʥʘ ʪʝʦʨʠʷʪʘ ʟʘ ʩʦʮʠʘʣʝʥ 
ʢʦʥʩʪʨʫʢʪʠʚʠʟʲʤ, ʦʪʚʦʨʝʥʘ ʝ ʟʘ ʨʘʟʰʠʨʝʥʠʝ ʠ ʝ ʣʦʢʘʣʠʟʠʨʘʥʘ ʟʘ ʤʥʦʞʝʩʪʚʦ 
ʝʟʠʮʠ, ʚʢʣ. ʠ ʟʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ. ʉʠʩʪʝʤʘʪʘ ʝ ʧʦʜʭʦʜʷʱʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 
ʠʥʪʝʨʥʝʪ ʙʘʟʠʨʘʥʠ ʢʫʨʩʦʚʝ, ʚ ʢʦʠʪʦ ʦʙʫʯʘʚʘʥʠʪʝ ʘʢʪʠʚʥʦ ʢʦʥʩʪʨʫʠʨʘʪ ʟʥʘʥʠʷ ʠ 
ʫʤʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʨʝʜʘ, ʘ ʥʝ ʩʘʤʦ ʯʨʝʟ 
ʧʘʩʠʚʥʦ ʯʝʪʝʥʝ ʠ ʩʣʫʰʘʥʝ. 

2. ʀʙ ʞ-ʧʚʬʰʞʦʡʞʫʧ ʛ ʧʪʦʧʛʦʧʫʧ ʧʚʩʙʠʧʛʙʦʡʞ 

ʐʠʨʦʢʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ  ʧʨʦʤʝʥʷ ʢʘʢʪʦ ʩʚʝʪʘ, ʪʘʢʘ ʠ 
ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ɿʥʘʯʠʪʝʣʥʦ ʩʝ ʧʨʦʤʝʥʷ ʠ ʨʦʣʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, 
ʥʘʨʘʩʪʚʘʪ ʠ ʦʯʘʢʚʘʥʠʷʪʘ ʢʲʤ ʪʷʭ. ɺ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʯʥʘ ʩʨʝʜʘ ʨʘʩʪʝ ʥʦʚʦ 
ʧʦʢʦʣʝʥʠʝ ï Ăʜʠʛʠʪʘʣʥʠ ʧʦ ʨʦʞʜʝʥʠʝñ (Digital Natives), ʢʦʝʪʦ ʝ ʢʦʤʧʝʪʝʥʪʝʥ 
ʧʦʪʨʝʙʠʪʝʣ ʥʘ ʥʦʚʠʪʝ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʫʤʝʥʠʝ ʠ 
ʤʦʪʠʚʘʮʠʷ ʟʘ ʪʷʭʥʦʪʦ ʙʲʨʟʦ ʚʲʟʧʨʠʝʤʘʥʝ ʠ ʫʩʚʦʷʚʘʥʝ. ʇʨʝʜʩʪʘʚʠʪʝʣʠʪʝ ʥʘ 
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ʜʠʛʠʪʘʣʥʦʪʦ ʧʦʢʦʣʝʥʠʝ ʥʷʤʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʙʘʨʠʝʨʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʊ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʫʯʝʥʠʝʪʦ, ʠ ʧʨʝʜʧʦʯʠʪʘʪ ï ʚʤʝʩʪʦ ʜʘ ʩʘ ʧʘʩʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ 
ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʜʘ ʠʟʧʦʣʟʚʘʪ ʠʥʪʝʨʘʢʪʠʚʥʠ ʩʠʩʪʝʤʠ. ɼʨʫʛʠ ʦʪʣʠʯʠʪʝʣʥʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠʪʝ ʥʘ ʜʠʛʠʪʘʣʥʦʪʦ ʧʦʢʦʣʝʥʠʝ ʩʘ: ʧʨʝʜʧʦʯʠʪʘʪ 
ʫʯʝʥʝʪʦ ʩ ʧʦʤʦʱʪʘ ʠʣʠ ʧʦʩʨʝʜʥʠʯʝʩʪʚʦʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ; ʦʯʘʢʚʘʪ ʪʝʭʥʠʪʝ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʜʘ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʨʘʙʦʪʷʪ ʩ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘʪ 
ʟʘ ʮʝʣʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ; ʠʩʢʘʪ ʜʘ ʠʤʘʪ ʠʟʙʦʨ ʚʲʨʭʫ ʪʦʚʘ ï ʢʘʢ, ʢʦʛʘ ʠ ʢʲʜʝ ʜʘ 
ʫʯʘʪ; ʞʝʣʘʷʪ ʜʘ ʙʲʜʘʪ ʧʨʠʝʤʘʥʠ ʢʘʪʦ ʧʘʨʪʥʴʦʨʠ ʚ ʫʯʝʥʝʪʦ ʢʘʪʦ ʩʝ ʟʘʯʠʪʘʪ 
ʪʝʭʥʠʪʝ ʟʥʘʥʠʷ, ʧʨʠʜʦʙʠʪʠ ʧʦ ʥʝʬʦʨʤʘʣʝʥ ʧʲʪ (ʦʩʥʦʚʥʦ ʯʨʝʟ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ 
ʀʥʪʝʨʥʝʪ); ʧʨʝʜʧʦʯʠʪʘʪ ʜʘ ʨʝʜʫʮʠʨʘʪ ʮʝʥʘʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʉʝʆ ʠ ʝʣʝʢʪʨʦʥʥʠ ʫʯʝʙʥʠʮʠ (ʙʝʟ ʪʦʚʘ ʜʘ ʩʝ ʦʪʨʘʟʷʚʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʦʙʫʯʝʥʠʝ); ʠʤʘʪ ʧʦʪʨʝʙʥʦʩʪ ʜʘ ʩʘ ʧʦʩʪʦʷʥʥʦ ʩʚʲʨʟʘʥʠ ʯʨʝʟ ʀʥʪʝʨʥʝʪ ʠ ʜʘ 
ʦʙʱʫʚʘʪ ʩʲʩ ʩʚʦʠ ʚʨʲʩʪʥʠʮʠ (ʚʢʣ. ʦʪ ʜʨʫʛʠ ʩʪʨʘʥʠ ʠ ʥʘʮʠʦʥʘʣʥʦʩʪʠ) ʠ ʜʨ. 

ʇʨʝʜʣʘʛʘʡʢʠ ʥʘ ʜʠʛʠʪʘʣʥʦʪʦ ʧʦʢʦʣʝʥʠʝ ʦʙʫʯʝʥʠʝ ʚ ʪʨʘʜʠʮʠʦʥʥʠ ʬʦʨʤʠ 
(ʫʨʦʮʠ ʠ ʫʧʨʘʞʥʝʥʠʷ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ), ʫʯʠʣʠʱʝʪʦ, ʦʙʨʘʟʥʦ ʢʘʟʘʥʦ, ʩʝ ʦʧʠʪʚʘ ʜʘ 
ʦʪʚʦʨʠ ʝʣʝʢʪʨʦʥʥʘ ʢʣʶʯʘʣʢʘ ʩʲʩ ʩʪʘʥʜʘʨʪʝʥ ʤʝʪʘʣʝʥ ʢʣʶʯ. ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 
ʠʥʩʪʠʪʫʮʠʠ ʪʨʷʙʚʘ ʜʘ ʩʲʟʜʘʚʘʪ ʠ ʧʨʝʜʣʘʛʘʪ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʦʙʫʯʘʚʘʥʠ ʤʦʜʝʣʠ 
ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʫʯʝʥʝ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ ʪʝʭʥʠʪʝ ʫʤʝʥʠʷ, ʢʦʤʧʝʪʝʥʮʠʠ ʠ 
ʩʚʝʪʦʛʣʝʜ. 

3. ʇʨʡʫʳʫ ʨʩʡ ʡʠʨʧʤʠʛʙʦʞ ʦʙ MOODLE 

ɺ ʧʦʩʦʢʘ ʥʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʦʩʦʯʝʥʠʷ ʧʨʦʙʣʝʤ, ʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʛʨʘʥʠʯʝʥʠ 
ʬʠʥʘʥʩʦʚʠ ʠ ʢʘʜʨʦʚʠ ʨʝʩʫʨʩʠ, ʧʨʝʟ ʤ. ʤʘʨʪ 2017 ʛ. ʚ ʩʨʝʜʥʦ ʫʯʠʣʠʱʝ Ăʉʚ. ʩʚ. 
ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ ï ʩ. ɺʲʨʙʠʥʘ, ʙʝʰʝ  ʚʲʚʝʜʝʥʘ ʉʝʆ Moodle.  

ɺ ʥʘʯʘʣʦʪʦ ʩʝ ʧʨʦʚʝʜʝ ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠ, ʢʦʠʪʦ ʥʷʤʘʭʘ ʦʧʠʪ ʟʘ ʨʘʙʦʪʘ ʩ 
ʧʦʜʦʙʥʘ ʧʣʘʪʬʦʨʤʘ. ʉʲʟʜʘʜʝʥʘ ʙʝʰʝ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʢʦʤʠʩʠʷ, ʩ ʯʣʝʥʦʚʝ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʟʘʚʲʨʰʠʣʠ ʤʘʛʠʩʪʨʘʪʫʨʘ ʧʦ ʩʧʝʮʠʘʣʥʦʩʪ Ăɽʣʝʢʪʨʦʥʥʦ 
ʦʙʫʯʝʥʠʝñ ʚ ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ. ʂʦʤʠʩʠʷʪʘ ʨʘʟʨʘʙʦʪʠ ʠ ʧʨʠʝ ʤʦʜʝʣ ʟʘ 
ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝ-ʢʫʨʩʦʚʝʪʝ ʚ ʫʯʠʣʠʱʥʘʪʘ ʧʣʘʪʬʦʨʤʘ, ʙʘʟʠʨʘʥ ʥʘ 
ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ, ʩʪʘʥʜʘʨʪʠ, ʧʨʦʮʝʜʫʨʠ ʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʚʝʞʜʘʥʦʪʦ ʝ-ʦʙʫʯʝʥʠʝ (ʚʢʣ. ʧʘʢʝʪ ʦʪ ʘʥʢʝʪʠ) ʠ ʜʨ. [1, 2, 3]. 
ɿʘʧʦʯʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʢʫʨʩʦʚʝ, ʚ ʢʦʠʪʦ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʦʪʜʝʣʥʠ ʪʝʤʠ 
ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʝʜʤʝʪʠ ʧʦʣʟʚʘ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ ʠ ʜʝʡʥʦʩʪʠ, 
ʨʘʟʧʦʣʦʞʝʥʠ ʚ Moodle. ʋʯʝʙʥʠʪʝ ʨʝʩʫʨʩʠ ʩʝ ʧʨʦʝʢʪʠʨʘʪ ʠ ʨʘʟʨʘʙʦʪʚʘʪ ʧʦ 
ʩʧʝʮʠʘʣʥʘ ʤʝʪʦʜʠʢʘ, ʢʦʷʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʫʯʝʥʠʢʘ ʜʘ ʝ ʘʢʪʠʚʝʥ ʫʯʘʩʪʥʠʢ 
ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. ʆʙʨʲʱʘ ʩʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦ ʦʙʦʩʥʦʚʘʥʦ 
ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʚʩʷʢʘ ʫʯʝʙʥʘ ʪʝʤʘ ʠ ʦʪʜʝʣʷʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʢʘʪʦ ʚʲʚʝʜʝʥʠʝ, 
ʫʯʝʙʥʠ ʮʝʣʠ, ʢʣʶʯʦʚʠ ʧʦʥʷʪʠʷ ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʷʭ, ʚʲʧʨʦʩʠ ʠ ʟʘʜʘʯʠ 
ʩʣʝʜʚʘʱʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʪʝʢʩʪʘ, ʚʲʧʨʦʩʠ ʠ ʟʘʜʘʯʠ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʠ 
ʜʨ. ɺʩʝʢʠ ʝ-ʢʫʨʩ ʩʝ ʩʲʩʪʦʠ ʦʪ ʦʙʱʘ ʠ ʦʩʥʦʚʥʘ ʯʘʩʪ.  
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ʇʚʲʙʫʙ ʰʙʪʫ ʦʙ ʞ-ʣʬʩʪʙ ʚʢʣʶʯʚʘ (ʚʞ. ʧʨʠʤʝʨʘ ʥʘ ʬʠʛ. 1.): 

¶ ɺʲʚʝʜʝʥʠʝ ʚ ʜʠʩʮʠʧʣʠʥʘʪʘ ï ʨʝʟʶʤʝ; ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʢʫʨʩʘ; ʮʝʣʠ ʠ 
ʦʯʘʢʚʘʥʠ ʨʝʟʫʣʪʘʪʠ; ʥʝʦʙʭʦʜʠʤʠ ʥʘʯʘʣʥʠ ʟʥʘʥʠʷ ʥʘ ʦʙʫʯʘʝʤʠʪʝ; ʜʦʩʪʲʧʥʦʩʪ ʥʘ 
ʢʫʨʩʘ ʟʘ ʣʠʮʘ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʪʨʝʙʥʦʩʪʠ; ʪʝʭʥʠʯʝʩʢʠ 
ʠʟʠʩʢʚʘʥʠʷ, ʦʩʠʛʫʨʷʚʘʱʠ ʜʦʩʪʲʧʥʦʩʪʪʘ ʥʘ ʢʫʨʩʘ; ʜʘʥʥʠ ʟʘ ʘʚʪʦʨʘ ʥʘ ʢʫʨʩʘ; 

¶ ʋʯʝʙʥʘ ʧʨʦʛʨʘʤʘ; 

¶ ɻʦʜʠʰʥʦ ʪʝʤʘʪʠʯʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ; 

¶ ʇʘʢʝʪ ʤʘʪʝʨʠʘʣʠ ʟʘ ʫʯʝʥʠʢʘ ï ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʨʘʙʦʪʘ ʩʲʩ ʉʝʆ, 
ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʢʫʨʩʘ, ʦʮʝʥʷʚʘʥʝ, ʛʨʘʬʠʮʠ ʟʘ ʢʦʥʩʫʣʪʘʮʠʠ ʠ ʢʦʥʪʨʦʣʥʠ ʨʘʙʦʪʠ; 

¶ ʇʘʢʝʪ ʤʘʪʝʨʠʘʣʠ ʟʘ ʫʯʠʪʝʣ, ʚʢʣ. ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʨʘʙʦʪʘ ʩʲʩ ʉʝʆ; 

¶ ʆʥʣʘʡʥ ʩʨʝʜʩʪʚʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʢʦʥʩʫʣʪʠʨʘʥʝ (ʚʠʨʪʫʘʣʥʘ ʢʣʘʩʥʘ ʩʪʘʷ); 

¶ ʌʦʨʫʤ ʟʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʚʲʧʨʦʩʠ; 

¶ ʉʨʝʜʩʪʚʦ ʟʘ ʩʠʥʭʨʦʥʥʘ ʢʦʤʫʥʠʢʘʮʠʷ (ʯʘʪ); 

¶ ʈʝʯʥʠʢ ʥʘ ʦʩʥʦʚʥʠʪʝ ʪʝʨʤʠʥʠ ʚ ʢʫʨʩʘ; 

¶ ɸʥʢʝʪʥʠ ʢʘʨʪʠ ï ʘʥʢʝʪʘ ʟʘ ʧʨʦʫʯʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʠʪʝ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ 
ʫʯʝʥʠʮʠʪʝ, ʘʥʢʝʪʥʠ ʢʘʨʪʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʝ-ʢʫʨʩʘ ʦʪ ʫʯʝʥʠʮʠʪʝ,  
ʜʠʨʝʢʪʦʨ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʝʢʩʧʝʨʪʠ. 

 

ʌʠʛʫʨʘ 1. ʆʙʱʘ ʯʘʩʪ ʥʘ ʝ-ʢʫʨʩ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ V-ʪʠ ʢʣʘʩ 

ɺ ʧʪʦʧʛʦʙʫʙ ʰʙʪʫ ʥʘ ʝ-ʢʫʨʩʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 
ʩʲʦʪʚʝʪʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ. ʊʝʤʠʪʝ ʠʤʘʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʝʜʥʘʢʚʘ ʩʪʨʫʢʪʫʨʘ ʠ 
ʛʨʘʬʠʯʥʦ ʦʬʦʨʤʣʝʥʠʝ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʙʲʨʟʦ ʦʨʠʝʥʪʠʨʘʥʝ ʠ ʥʘʚʠʛʘʮʠʷ ʥʘ 
ʦʙʫʯʘʚʘʥʠʪʝ. ʇʪʦʧʛʦʡ ʞʤʞʥʞʦʫʡ ʦʙ ʬʰʞʚʦʡʫʞ ʫʞʥʡ ʩʘ (ʚʞ. ʧʨʠʤʝʨʘ ʥʘ ʬʠʛ. 2): 

¶ ɺʲʚʝʜʝʥʠʝ ï ʧʨʝʜʩʪʘʚʷ ʩʝ ʨʝʟʶʤʝ ʥʘ ʪʝʤʘʪʘ, ʫʯʝʙʥʠ ʮʝʣʠ ʠ ʦʯʘʢʚʘʥʠ 
ʨʝʟʫʣʪʘʪʠ, ʥʘʯʘʣʥʠ ʟʥʘʥʠʷ, ʢʣʶʯʦʚʠ ʧʦʥʷʪʠʷ, ʧʣʘʥ ʥʘ ʫʨʦʢʘ; 

¶ ʋʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ï ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʪʘʟʠ ʩʝʢʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʛʨʦʚʠ 
ʜʝʡʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʷʥʠ ʦʪ MOODLE ʟʘ ʘʢʪʫʘʣʠʟʘʮʠʷ ʠ ʧʨʦʚʝʨʢʘ ʥʘ ʟʥʘʥʠʷʪʘ 
ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ (ʥʘʧʨʠʤʝʨ Ăʙʝʩʝʥʠʮʘñ, 
ʢʨʲʩʪʦʩʣʦʚʠʮʘ, Ăʩʪʘʥʠ ʙʦʛʘʪñ, ʩʫʜʦʢʫ, ʪʝʩʪ ʚ ʢʣʘʩʥʘʪʘ ʩʪʘʷ ʠʣʠ ʭʦʪʧʦʪ). ʉʣʝʜʚʘʪ 
ʦʩʥʦʚʥʠ ʠ ʟʘʜʲʣʞʠʪʝʣʥʠ ʟʘ ʠʟʫʯʘʚʘʥʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʩʲʧʨʦʚʦʜʝʥʠ ʩ 
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ʦʧʨʝʜʝʣʝʥʠ ʜʝʡʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ MOODLE (ʚʢʣ. ʝʪʠʢʝʪ, ʢʥʠʛʘ, ʩʪʨʘʥʠʮʘ, 
URL, ʧʘʧʢʘ, ʬʘʡʣ, ʫʨʦʢ, ʨʝʯʥʠʢ, ʟʘʜʘʥʠʷ, ʫʠʢʠ, ʨʘʙʦʪʠʣʥʠʮʘ ʠ ʜʨ.). ʇʦʩʣʝʜʥʠʪʝ 
ʧʦʟʚʦʣʷʚʘʪ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠ ʫʨʦʮʠ, ʨʘʙʦʪʘ ʚ ʛʨʫʧʠ, ʦʮʝʥʢʘ ʠ 
ʩʘʤʦʦʮʝʥʢʘ ʥʘ ʟʘʜʘʥʠʷ ʠ ʜʨ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʨʝʩʫʨʩʠ ʠ ʜʝʡʥʦʩʪʠ 
ʮʝʣʠ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʧʦʜʭʦʜʷʱʦ ʟʘ ʨʘʟʣʠʯʥʠ ʩʪʠʣʦʚʝ ʥʘ 
ʫʯʝʥʝ;  

¶ ɺʲʧʨʦʩʠ ʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʧʦʜʧʦʤʘʛʘʪ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ (ʚʲʧʨʦʩʠ ʟʘ 
ʨʘʟʤʠʩʲʣ, ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ, ʪʝʩʪʦʚʝ ʟʘ ʩʘʤʦʦʮʝʥʢʘ, ʯʝʩʪʦ ʟʘʜʘʚʘʥʠ ʚʲʧʨʦʩʠ, 
ʪʠʧʠʯʥʠ ʛʨʝʰʢʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ) ʠ ʦʪʥʦʚʦ 
ʧʨʝʜʩʪʘʚʝʥʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʜʝʡʥʦʩʪʠ ʥʘ MOODLE; 

¶ ʈʝʩʫʨʩʥʠ ʬʘʡʣʦʚʝ ï ʧʘʧʢʘ, ʚ ʢʦʷʪʦ ʩʘ ʩʲʙʨʘʥʠ ʨʝʩʫʨʩʥʠʪʝ ʬʘʡʣʦʚʝ, 
ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ; 

¶ ʈʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʢʦʤʫʥʠʢʘʮʠʷ ï ʯʘʪ, ʬʦʨʫʤ ʠʣʠ ʚʠʨʪʫʘʣʥʘ ʢʣʘʩʥʘ ʩʪʘʷ 
ʟʘ ʦʙʩʲʞʜʘʥʝ ʥʘ ʚʲʧʨʦʩʠ ʩʚʲʨʟʘʥʠ ʩ ʪʝʤʘʪʘ.  

 

ʌʠʛʫʨʘ 2. ʆʩʥʦʚʥʘ ʯʘʩʪ ʥʘ ʝ-ʢʫʨʩ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ V-ʪʠ ʢʣʘʩ 

ɺʲʚ ʚʨʲʟʢʘ ʩ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʦʧʠʩʘʥʠʷ ʧʦ-ʛʦʨʝ ʤʦʜʝʣ ʥʘ ʝ-ʢʫʨʩ 
ʝ ʨʘʟʨʘʙʦʪʝʥ ʠ ʘʧʨʦʙʠʨʘʥ ʤʦʜʝʣ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʠ 
ʢʫʨʩʦʚʝ, ʢʦʡʪʦ ʧʨʝʜʚʠʞʜʘ ʧʨʦʮʝʜʫʨʠʪʝ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʝʛʦʚʦʪʦ ʧʨʘʢʪʠʯʝʩʢʦ 
ʧʨʠʣʘʛʘʥʝ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʫʯʠʣʠʱʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 
ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʠ ʦʨʛʘʥʠʟʠʨʘʥʦʪʦ ʩʲʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ɿʇʋʆ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦ ʩʘʤʦʦʮʝʥʷʚʘʥʝ. ʇʨʠ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʝʣʝʢʪʨʦʥʥʠʪʝ ʢʫʨʩʦʚʝ ʩʝ ʧʨʝʜʚʠʞʜʘ ʜʘ ʚʟʝʤʘʪ ʫʯʘʩʪʠʝ ʚʩʠʯʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ 
ʩʪʨʘʥʠ ï ʚ̡ ʪʨʝʰʥʠ ʦʮʝʥʠʪʝʣʠ, ʯʣʝʥʦʚʝ ʥʘ ʫʯʠʣʠʱʥʘʪʘ ʢʦʤʠʩʠʷ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 
ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʫʯʝʥʠʮʠ, ʨʦʜʠʪʝʣʠ, ʚʲʥʰʥʠ 
ʦʮʝʥʠʪʝʣʠ. ʇʦʣʫʯʝʥʘʪʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʦʮʝʥʷʚʘʥʝʪʦ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʝ ʙʘʟʘ ʟʘ 
ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʤʝʨʢʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 
ʝʣʝʢʪʨʦʥʥʠʪʝ ʢʫʨʩʦʚʝ ʠ ʩʲʩʪʘʚʷʱʠʪʝ ʛʠ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ.  
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ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʧʣʘʪʬʦʨʤʘ ʩ ʧʦʜʛʦʪʚʝʥʠ ʢʘʯʝʩʪʚʝʥʠ 
ʤʘʪʝʨʠʘʣʠ ʤʦʪʠʚʠʨʘ ʠ ʘʥʛʘʞʠʨʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʧʨʘʚʠ ʛʠ ʘʢʪʠʚʥʠ 
ʫʯʘʩʪʥʠʮʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʫʯʝʥʝ ʠ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ, ʜʘʚʘ ʠʤ ʩʚʦʙʦʜʘ 
ʜʘ ʦʨʛʘʥʠʟʠʨʘʪ ʚʨʝʤʝʪʦ ʩʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʠ ʜʦʩʪʲʧ ʜʦ ʨʝʩʫʨʩʠ, 24 ʯʘʩʦʚʘ 
ʢʦʤʫʥʠʢʘʮʠʷ, ʠʥʬʦʨʤʠʨʘ ʛʠ ʟʘ ʚʘʞʥʠ ʧʨʝʜʩʪʦʷʱʠ ʩʲʙʠʪʠʷ ï ʪʝʩʪʦʚʝ, ʜʦʤʘʰʥʠ, 
ʢʣʘʩʥʠ, ʢʦʥʪʨʦʣʥʠ ʠ ʜʨ. 

ʉʠʩʪʝʤʘʪʘ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ ʝ ʧʦʜʭʦʜʷʱʘ ʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʥʦʛʦ ʜʨʫʛʠ 
ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʪʦ (ʚʞ. ʇʨʠʤʝʨʠ 1. ï  7.). 

ʈʩʡʥʞʩ 1. ʇʨʦʫʯʚʘʥʝ ʥʘ ʤʥʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠ (ʬʠʛ. 3.).   

 

ʌʠʛʫʨʘ 3. ʈʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʘ ʘʥʢʝʪʘ, ʛʝʥʝʨʠʨʘʥʠ ʦʪ ʉɽʆ MOODLE 

ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʘʥʢʝʪʠ ʯʨʝʟ ʫʯʠʣʠʱʥʘʪʘ ʉʝʆ ʩʧʝʩʪʷʚʘ ʤʥʦʛʦ ʚʨʝʤʝ ʠ 
ʫʩʠʣʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʦʙʦʙʱʘʚʘʥʝ, ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʘʥʢʝʪʥʠ ʨʝʟʫʣʪʘʪʠ. 

ʈʩʡʥʞʩ 2. ʆʨʛʘʥʠʟʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʫʯʠʣʠʱʥʠ ʢʦʥʢʫʨʩʠ. 

ʉʝʆ Moodle ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ Ăʢʘʯʚʘʥʝñ ʥʘ ʤʘʪʝʨʠʘʣʠ ʥʘ ʦʙʫʯʘʚʘʥʠ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʠ (ʬʠʛ. 4.),  ʢʘʢʪʦ ʠ ʟʘ ʪʷʭʥʦʪʦ ʦʮʝʥʷʚʘʥʝ ʦʪ 
ʦʧʨʝʜʝʣʝʥʠ ʧʦʪʨʝʙʠʪʝʣʠ (ʬʠʛ. 5.). ʆʙʫʯʘʚʘʥʠ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʧʨʦʮʝʩʘ 
ʥʘ ʦʮʝʥʷʚʘʥʝ, ʧʨʦʷʚʷʚʘʡʢʠ ʦʪʛʦʚʦʨʥʦʩʪ ʠ ʘʥʛʘʞʠʨʘʥʦʩʪ, ʩ ʢʦʝʪʦ ʧʨʠʜʦʙʠʚʘʪ 
ʫʤʝʥʠʷ ʟʘ (ʩʘʤʦ)ʦʮʝʥʷʚʘʥʝ, ʢʨʠʪʠʯʥʦ ʠ ʘʥʘʣʠʪʠʯʥʦ ʤʠʩʣʝʥʝ. 

 

ʌʠʛʫʨʘ 4. ɿʘʜʘʥʠʝ ʚ MOODLE ʟʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʚʠʜʝʦʢʣʠʧʦʚʝ 
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ʌʠʛʫʨʘ 5. ʌʦʨʤʫʣʷʨ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʨʝʟʝʥʪʘʮʠʷ 

ʈʩʡʥʞʩ 3. ʇʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʚʲʥʢʣʘʩʥʠ ʜʝʡʥʦʩʪʠ.  

ʆʪ 2013 ʛ. ʚ ʉʋ Ăʉʚ. ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ ï ʩ. ɺʲʨʙʠʥʘ, ʬʫʥʢʮʠʦʥʠʨʘ 
ʄʣʘʜʝʞʢʦ ʣʠʪʝʨʘʪʫʨʥʦ ʦʙʱʝʩʪʚʦ, ʢʦʝʪʦ ʧʨʝʥʝʩʝ ʯʘʩʪ ʦʪ ʜʝʡʥʦʩʪʠʪʝ ʩʠ 
(ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʛʨʫʧʠ ʧʦ ʯʝʪʝʥʝ, ʜʠʩʢʫʩʠʠ ï ʬʠʛ. 6., ʩʲʚʤʝʩʪʥʦ ʧʠʩʘʥʝ ʥʘ 
ʩʮʝʥʘʨʠʠ ʠ ʧʣʘʥ-ʛʨʘʬʠʮʠ ï ʬʠʛ.7., ʠ ʜʨ.) ʚ ʫʯʠʣʠʱʥʘʪʘ ʩʠʩʪʝʤʘ MOODLE. 

 

ʌʠʛʫʨʘ 6. ɼʠʩʢʫʩʠʦʥʝʥ ʬʦʨʫʤ ʧʦ ʟʘʜʘʜʝʥʘ ʪʝʤʘ 

 

ʌʠʛʫʨʘ 7. ʋʠʢʠ ʟʘ ʩʲʚʤʝʩʪʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʣʘʥ-ʛʨʘʬʠʢ ʟʘ ʠʟʜʘʚʘʥʝ ʥʘ ʫʯʠʣʠʱʝʥ 
ʚʝʩʪʥʠʢ 
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ʈʩʡʥʞʩ 4. ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʝʥʠʮʠ ʟʘ ʦʣʠʤʧʠʘʜʠ ʠ ʩʲʩʪʝʟʘʥʠʷ 

ʋʯʠʣʠʱʥʘʪʘ ʉʝʆ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʘʩʠʥʭʨʦʥʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʫʯʝʥʠʮʠʪʝ, ʧʦʜʛʦʪʚʷʥʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠ ʠ ʩʲʩʪʝʟʘʥʠʷ. 

 

ʌʠʛʫʨʘ 8. ʇʦʜʛʦʪʦʚʢʘ ʟʘ ʅʘʮʠʦʥʘʣʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʀʊ (ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʝ-ʢʫʨʩ) 

ʈʩʡʥʞʩ 5. ʆʨʛʘʥʠʟʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʚʲʪʨʝʰʥʦ-ʫʯʠʣʠʱʥʘ 
ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ ʧʝʜʘʛʦʟʠ.  

ʉʲʟʜʘʜʝʥ ʝ ʝ-ʢʫʨʩ (ʬʠʛ. 9.), ʚ ʢʦʡʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠ ʩʧʦʜʝʣʷʪ ʤʘʪʝʨʠʘʣʠ ʦʪ 
ʧʨʦʚʝʜʝʥʠʪʝ ʦʙʫʯʝʥʠʷ. ʉʠʩʪʝʤʘʪʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʠ 
ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʫʯʠʪʝʣʠʪʝ, ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʷ, ʫʝʙʠʥʘʨʠ ʠ ʜʨ. 

 

ʌʠʛʫʨʘ 9. ɽ-ʢʫʨʩ Ăʂʚʘʣʠʬʠʢʘʮʠʷ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠñ 

ʈʩʡʥʞʩ 6. ɸʥʛʘʞʠʨʘʥʝ ʥʘ ʨʦʜʠʪʝʣʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ 

ʉʝʆ ʘʥʛʘʞʠʨʘ ʨʦʜʠʪʝʣʠʪʝ, ʢʘʪʦ ʛʠ ʠʥʬʦʨʤʠʨʘ ʟʘ ʦʮʝʥʢʠ, ʦʪʩʲʩʪʚʠʷ ʠ 
ʧʨʝʜʩʪʦʷʱʠ ʩʲʙʠʪʠʷ, ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʥʣʘʡʥ ʩʨʝʱʠ ʩ ʫʯʠʪʝʣʠ ʠ 
ʢʣʘʩʥʠ ʨʲʢʦʚʦʜʠʪʝʣʠ, ʧʨʝʜʦʩʪʘʚʷ ʜʦʩʪʲʧ ʜʦ ʩʧʨʘʚʢʠ, ʘʥʘʣʠʟʠ ʠ ʣʠʯʥʦʩʪʥʦʪʦ 
ʨʘʟʚʠʪʠʝ ʥʘ ʜʝʪʝʪʦ ʠ ʜʨ. (ʬʠʛ. 10.). 
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ʌʠʛʫʨʘ 10. ʀʟʛʣʝʜ ʦʪ ʨʦʜʠʪʝʣʩʢʠ ʘʢʘʫʥʪ  

ʈʩʡʥʞʩ 7. ʆʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʪʘ ʨʘʙʦʪʘ 

ʋʯʠʣʠʱʥʘʪʘ ʉʝʆ ʘʚʪʦʤʘʪʠʟʠʨʘ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʪʝʩʪʦʚʝ, ʚʥʘʩʷʥʝʪʦ ʥʘ 
ʦʮʝʥʢʠ, ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʩʧʨʘʚʢʠ ʟʘ ʫʩʧʝʭʘ (ʥʘ ʢʣʘʩ, ʛʨʫʧʘ, ʫʯʝʥʠʢ), ʦʩʠʛʫʨʷʚʘ 
ʣʝʩʥʘ ʠ ʙʲʨʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʩ ʫʯʝʥʠʮʠ ʠ ʨʦʜʠʪʝʣʠ (ʯʨʝʟ ʩʲʦʙʱʝʥʠʷ ʠ ʢʘʣʝʥʜʘʨ) 
ʠ ʜʨ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʘʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʢʘ, ʠ 
ʜʦʩʪʲʧ ʜʦ ʥʘʪʨʫʧʚʘʥʠʪʝ ʜʘʥʥʠ ʟʘ ʦʙʫʯʝʥʠʝʪʦ, ʤʦʛʘʪ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʦ-ʜʦʙʨʠ 
ʫʧʨʘʚʣʝʥʩʢʠ ʨʝʰʝʥʠʷ. 

 

ʌʠʛʫʨʘ 11. ʉʧʨʘʚʢʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʘʥʥʠ, ʛʝʥʝʨʠʨʘʥʠ ʦʪ ʉʝʆ MOODLE 

ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ ʥʘ ʪʦʟʠ ʝʪʘʧ ʝ 
ʨʝʟʫʣʪʘʪ ʥʘ ʦʪʜʝʣʥʠ ʫʯʠʣʠʱʥʠ ʠʥʠʮʠʘʪʠʚʠ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʦ-ʩʢʦʨʦ ʩʣʝʜʚʘ 
ʧʲʪʷ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʦʪʧʨʝʜʠ ʦʢʦʣʦ 10-15 ʛʦʜʠʥʠ. ɿʘʪʦʚʘ, ʚʲʧʨʝʢʠ 
ʙʝʟʩʧʦʨʥʠʪʝ ʤʫ ʧʨʝʜʠʤʩʪʚʘʪʘ, ʩʘ ʬʘʢʪ ʤʥʦʞʝʩʪʚʦ ʢʦʥʢʨʝʪʥʠ ʠ ʩʧʝʮʠʬʠʯʥʠ 
ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʚʲʟʥʠʢʚʘʪ ʧʨʠ ʥʝʛʦʚʦʪʦ ʚʲʚʝʞʜʘʥʝ ʠ ʨʘʟʚʠʚʘʥʝ 
ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʆʩʥʦʚʥʦ ʩʧʦʨʝʜ ʥʘʩ ʪʝ ʩʝ ʩʚʝʞʜʘʪ ʜʦ: 
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¶ ʀʥʝʨʪʥʦʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ; 

¶ ʃʠʧʩʘ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʧʦʜʛʦʪʚʝʥʠ ʢʘʜʨʠ ʚ ʫʯʠʣʠʱʘʪʘ; 

¶ ʉʲʧʨʦʪʠʚʘʪʘ ʥʘ ʛʦʣʷʤʘ ʛʨʫʧʘ ʫʯʠʪʝʣʠ, ʢʦʠʪʦ ʩʘ ʚ ʢʨʘʷ ʥʘ 
ʧʨʦʬʝʩʠʦʥʘʣʥʠʷ ʩʠ ʧʲʪ, ʠ ʦʪʢʘʟʚʘʪ ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʷ ʠ ʘʜʘʧʪʘʮʠʷ ʢʲʤ ʥʦʚʠʪʝ 
ʨʝʘʣʥʦʩʪʠ; 

¶ ʅʝʜʦʩʪʘʪʲʯʥʦ ʢʘʯʝʩʪʚʝʥʘ ʠ ʩʢʦʨʦʩʪʥʘ ʀʥʪʝʨʥʝʪ ʩʚʲʨʟʘʥʦʩʪ; 

¶ ɼʨʫʛʠ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ ʩʘ ʥʘʣʠʮʝ ʦʙʝʢʪʠʚʥʠ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ ʧʨʘʚʷʪ ʥʝʠʟʙʝʞʥʦ ʚʩʝ ʧʦ-
ʰʠʨʦʢʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. 

3. ʀʙʣʤʷʰʞʦʡʞ 

ʆʙʨʘʟʦʚʘʪʝʣʥʠʷʪ ʧʨʦʮʝʩ ʚʝʯʝ ʝ ʥʝʚʲʟʤʦʞʝʥ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʂʊ, ʘ 
ʙʲʨʟʦʪʦ ʠʤ ʨʘʟʚʠʪʠʝ ʙʲʨʟʦ ʧʨʦʤʝʥʷ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ï 
ʬʦʨʤʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷ, ʤʝʪʦʜʠ ʟʘ ʧʣʘʥʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʩʠʩʪʝʤʠ ʟʘ 
ʦʮʝʥʷʚʘʥʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ, ʩʨʝʜʩʪʚʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʫʯʝʙʥʠ 
ʜʝʡʥʦʩʪʠ, ʨʝʩʫʨʩʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ ʠ ʫʯʝʥʝ, ʩ ʜʨʫʛʠ ʜʫʤʠ ï ʚ 
ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʧʨʦʤʝʥʷ ʠ ʦʧʪʠʤʠʟʠʨʘ ʮʷʣʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʠʩʪʝʤʘ. 

ʅʦʚʦʪʦ ʧʦʢʦʣʝʥʠʝ ʦʙʫʯʘʚʘʥʠ ʧʨʠʪʝʞʘʚʘʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʟʘ ʨʘʙʦʪʘ ʩ 
ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʝʪʦ ʨʝʰʠʪʝʣʥʦ ʧʨʦʤʝʥʷ ʪʷʭʥʦʪʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʫʯʝʥʝʪʦ 
ʠ ʢʲʤ ʤʝʪʦʜʠʪʝ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. 

ʅʘ ʪʦʟʠ ʝʪʘʧ, ʚ ʩʨʝʜʥʦ ʫʯʠʣʠʱʝ Ăʉʚ. ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ ï ʩ. ɺʲʨʙʠʥʘ, 
ʩʠʩʪʝʤʘ Moodle ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝ-ʦʙʫʯʝʥʠʝ, ʜʦʧʲʣʚʘʱʦ 

ʧʨʠʩʲʩʪʚʝʥʘʪʘ (ʜʥʝʚʥʘ) ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ. ʉ ʚʲʚʝʞʜʘʥʝʪʦ  ͛ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ, 

ʚ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʙʝʰʝ ʧʦʜʦʙʨʝʥʦ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʠ 
ʧʦʩʪʠʛʥʘʪʠ ʢʦʥʢʨʝʪʥʠ ʨʝʟʫʣʪʘʪʠ: 

¶ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝ ʠ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ (ʚʝʜʥʲʞ 
ʩʲʟʜʘʜʝʥʠ, ʤʘʪʝʨʠʘʣʠʪʝ ʠ ʝ-ʢʫʨʩʲʪ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʥʦʛʦʢʨʘʪʥʦ, ʢʘʪʦ ʧʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʠ ʘʢʪʫʘʣʠʟʠʨʘʪ); 

¶ ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʠ ʨʘʟʥʦʪʠʧʥʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʜʝʡʥʦʩʪʠ 
(ʥʘ ʙʘʟʘʪʘ ʥʘ ʰʠʨʦʢʠʷ ʩʧʝʢʪʲʨ ʦʪ ʨʝʩʫʨʩʠ ʠ ʜʝʡʥʦʩʪʠ ʥʘ ʉʝʆ), ʧʦʜʭʦʜʷʱʠ ʟʘ 
ʨʘʟʣʠʯʥʠ ʩʪʠʣʦʚʝ ʥʘ ʫʯʝʥʝ; 

¶ ʥʘʣʠʯʥʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʠ ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʥʘ ʧʨʦʮʝʩʘ 
ʥʘ ʦʙʫʯʝʥʠʝ; 

¶ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʦʮʝʥʷʚʘʥʝ ʠ ʩʘʤʦʢʦʥʪʨʦʣ; 

¶ ʥʘʙʣʶʜʝʥʠʝ ʠ ʢʦʥʪʨʦʣ ʥʘʜ ʝʞʝʜʥʝʚʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

¶ ʥʘʪʨʫʧʚʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʥʘ 
ʚʩʠʯʢʠ ʥʠʚʘ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ. 
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¶ ʘʥʘʣʠʟʠ ʥʘ ʫʯʝʙʥʘʪʘ ʨʘʙʦʪʘ ʚʲʚ ʚʨʲʟʢʘ ʩ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʮʝʣʠ.  

¶ ʙʲʨʟʠ ʧʨʦʚʝʨʢʠ ʥʘ ʭʠʧʦʪʝʟʠ, ʧʨʝʜʣʦʞʝʥʠ ʦʪ ʫʯʝʥʠʮʠ ʠʣʠ ʫʯʠʪʝʣʠ ʯʨʝʟ 
ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʘʥʢʝʪʠ ʠʣʠ ʜʨʫʛʠ ʬʦʨʤʠ ʟʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ. 

¶ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪ ʫʯʝʙʝʥ ʧʨʦʮʝʩ (ʧʨʠ ʟʘʙʦʣʷʚʘʥʝ ʠʣʠ 
ʥʝʧʨʝʜʚʠʜʝʥʠ ʩʠʪʫʘʮʠʠ);  

¶ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʬʦʨʤʠ ʥʘ 
ʦʙʫʯʝʥʠʝ; 

¶ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʝʤʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ 
ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ; 

¶ ʢʦʤʫʥʠʢʘʮʠʠ ʥʝ ʩʘʤʦ ʤʝʞʜʫ ʦʙʫʯʘʚʘʥʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʥʦ ʠ ʤʝʞʜʫ 
ʩʘʤʠʪʝ ʦʙʫʯʘʚʘʥʠ ʟʘ ʦʙʤʝʥ ʥʘ ʠʜʝʠ, ʜʠʩʢʫʪʠʨʘʥʝ ʥʘ ʚʲʧʨʦʩʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ 
ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʫʩʚʦʷʚʘʥʝ ʥʘ ʫʤʝʥʠʷ; 

¶ ʧʦ-ʜʦʙʨʘ ʢʦʦʨʜʠʥʘʮʠʷ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʦ ʦʪʜʝʣʥʠ ʫʯʝʙʥʠ 
ʧʨʝʜʤʝʪʠ ʠ ʚ ʛʨʫʧʠ ʟʘ ʮʝʣʦʜʥʝʚʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʜʝʥʷ; 

¶ ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʚʲʪʨʝʰʥʦ-ʫʯʠʣʠʱʥʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʜʨ. 

ʉʨʝʜʘʪʘ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ ʧʨʝʜʦʩʪʘʚʷ 
ʥʝʪʨʘʜʠʮʠʦʥʥʠ ʫʩʣʦʚʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʟʥʘʥʠʷʪʘ, ʫʤʝʥʠʷʪʘ ʠ ʚʲʦʙʨʘʞʝʥʠʝʪʦ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʠ ʝ ʩ ʙʦʛʘʪʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʜʝʡʥʦʩʪʠ, 
ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʩʲʚʤʝʩʪʥʠ ʧʨʦʝʢʪʠ ʠ ʨʘʙʦʪʘ ʚ ʝʢʠʧ, ʥʘʪʨʫʧʚʘʥʝ ʥʘ 
ʧʦʟʥʘʚʘʪʝʣʝʥ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ. ɺʥʝʜʨʝʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ, 
ʠʟʧʦʣʟʚʘʡʢʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʀʂʊ: 

¶ ʚʥʘʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʠ ʧʦʚʠʰʘʚʘ ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʫʯʝʥʝ; 

¶ ʧʨʝʜʦʩʪʘʚʷ ʜʦʩʪʲʧ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʜʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʚʲʚ ʚʩʝʢʠ 
ʤʦʤʝʥʪ, ʫʜʦʙʝʥ ʟʘ ʪʷʭ; 

¶ ʠʟʧʦʣʟʚʘ ʠʛʨʦʚʠ ʝʣʝʤʝʥʪʠ ʟʘ ʠʥʪʝʨʘʢʪʠʚʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʚ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʚʩʠʯʢʠ 
ʩʪʠʣʦʚʝ ʥʘ ʫʯʝʥʝ;  

¶ Ăʧʨʠʝʤʘñ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʚ ʝʣʝʢʪʨʦʥʝʥ ʬʦʨʤʘʪ, ʘ ʥʝ 
ʥʘ ʭʘʨʪʠʝʥ ʥʦʩʠʪʝʣ;  

¶ Ăʦʮʝʥʷʚʘñ ʙʝʟ ʟʘʙʘʚʷʥʝ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ; 

¶ ʧʨʝʜʦʩʪʘʚʷ ʨʘʟʣʠʯʥʠ ʩʠʥʭʨʦʥʥʠ ʠ ʘʩʠʥʭʨʦʥʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ 
ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ;  

¶ ʦʩʠʛʫʨʷʚʘ ʩʨʝʜʘ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ; 

¶ ʨʘʟʚʠʚʘ ʫ ʦʙʫʯʘʚʘʥʠʪʝ ʢʘʯʝʩʪʚʘ ʟʘ ʨʝʘʣʥʦ ʩʘʤʦʦʮʝʥʷʚʘʥʝ, 
ʩʘʤʦʢʨʠʪʠʯʥʦ ʠ ʘʥʘʣʠʪʠʯʥʦ ʤʠʩʣʝʥʝ, ʩʚʦʙʦʜʘ ʥʘ ʠʟʙʦʨ, ʦʪʛʦʚʦʨʥʦʩʪ ʠ 
ʘʥʛʘʞʠʨʘʥʦʩʪ; 
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¶ ʫʣʝʩʥʷʚʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ (ʥʘʧʨʠʤʝʨ 
ʢʘʪʦ ʥʘʙʣʶʜʘʪʝʣʠ) ʠ ʜʨ.  

ʀʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʯʝʙʝʥ 
ʧʨʦʮʝʩ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʪʝʭʥʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ ʧʨʘʚʠ ʚʲʟʤʦʞʥʦ ʠ 
ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. ʇʦ 
ʪʦʟʠ ʥʘʯʠʥ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʪʘʚʘ ʧʦ-ʜʦʩʪʲʧʥʦ ʟʘ ʭʦʨʘ, ʧʨʝʢʲʩʥʘʣʠ ʦʙʫʯʝʥʠʝʪʦ 
ʩʠ ʧʦ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʧʨʠʯʠʥʘ, ʢʘʢʪʦ ʠ ʟʘ ʭʦʨʘ ʚ ʥʝʨʘʚʥʦʩʪʦʡʥʦ ʠʣʠ ʟʘʪʨʫʜʥʝʥʦ 
ʧʦʣʦʞʝʥʠʝ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʦʩʣʝʜʥʦʪʦ ʜʘʚʘ ʰʘʥʩ ʥʘ ʫʯʠʣʠʱʝʪʦ ʜʘ ʧʨʠʚʣʠʯʘ 
ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʫʯʝʥʠʮʠ ʩ ʨʘʟʣʠʯʝʥ ʩʦʮʠʘʣʝʥ ʠ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʩʪʘʪʫʩ, ʢʦʝʪʦ ʝ 
ʘʣʪʝʨʥʘʪʠʚʘ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʜʝʤʦʛʨʘʬʩʢʠʪʝ ʠ ʬʠʥʘʥʩʦʚʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚ 
ʦʧʨʝʜʝʣʝʥʠ ʨʝʛʠʦʥʠ. 
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MODEL OF ELECTRONIC COURSE FOR PRIMARY EDUCATION 

Summary: The article is about the necessity of using system for e-learning in primary 
education, and the ways for its integration. A model of e-course for 5th grade education is 
presented. Advantages of electronic education in terms of organisation and management of the 
learning process, student and parents' motivation and inclusion, etc are reported. 
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ʈʝʟʶʤʝ: ʈʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʬʦʨʤʫʣʘ ʟʘ ʦʙʱʠʷ ʯʣʝʥ ʥʘ 
ʭʦʤʦʛʝʥʥʠ ʨʝʢʫʨʝʥʪʥʠ ʫʨʘʚʥʝʥʠʷ ʠʟʠʩʢʚʘ ʨʝʜʠʮʘ ʧʨʝʩʤʷʪʘʥʠʷ. ʅʘʧʠʩʘʣʠ ʩʤʝ 
ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʢʦʤʘʥʜʠ ʚ Maple, ʢʦʠʪʦ ʠʟʚʲʨʰʚʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ 
ʧʨʝʩʤʷʪʘʥʠʷ. ʇʨʝʜʩʪʘʚʠʣʠ ʩʤʝ ʠ ʧʨʦʮʝʜʫʨʘ, ʢʦʷʪʦ ʠʟʚʲʨʰʚʘ ʚʩʠʯʢʠʪʝ ʧʨʝʩʤʷʪʘʥʠʷ 
ʠ ʠʟʚʝʞʜʘ ʤʝʞʜʠʥʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʊʦʚʘ ʧʦʤʘʛʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪ 
ʚʲʨʭʫ ʤʝʪʦʜʠʪʝ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʦʙʱʘʪʘ ʬʦʨʤʫʣʘ, ʚʤʝʩʪʦ ʚʲʨʭʫ ʘʣʛʝʙʨʠʯʥʠʪʝ 
ʧʨʝʩʤʷʪʘʥʠʷ. ʉʲʱʦ ʪʘʢʘ ʩʪʫʜʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ Maple ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ 
ʠʟʚʲʨʰʝʥʠʪʝ ʧʨʝʩʤʷʪʘʥʠ ̫ʥʘ ʚʩʝʢʠ ʝʜʠʥ ʝʪʘʧ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʢʦʤʧʶʪʲʨʥʠ ʘʣʛʝʙʨʠʯʥʠ ʩʠʩʪʝʤʠ, ʨʝʢʫʨʝʥʪʥʘ ʨʝʜʠʮʘ 

1. ɻʳʛʞʝʞʦʡʞ 

ʋʤʝʥʠʷʪʘ ʜʘ ʩʝ ʨʘʙʦʪʠ ʩ ʨʘʟʣʠʯʥʠ ʧʨʦʛʨʘʤʥʠ ʧʨʦʜʫʢʪʠ ʚʝʯʝ ʝ ʥʝ ʩʘʤʦ 
ʞʝʣʘʪʝʣʥʦ, ʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ. ɽʜʠʥ ʜʦʙʲʨ 
ʧʨʠʤʝʨ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʘʣʛʝʙʨʠʯʥʠ ʩʠʩʪʝʤʠ (CAS) ʢʘʪʦ Maple ʚ 
ʯʘʩʦʚʝʪʝ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟ. ʊʦʡ ʧʦʤʘʛʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʨʘʟʚʠʚʘʪ 
ʫʤʝʥʠʷ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ ʠ ʧʦʚʠʰʘʚʘ ʠʥʪʝʨʝʩʘ ʢʲʤ 
ʤʘʪʝʤʘʪʠʢʘʪʘ ʜʦʨʠ ʠ ʥʘ ʩʪʫʜʝʥʪʠʪʝ, ʢʦʠʪʦ ʥʷʤʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʫʤʝʥʠʷ. ʉʪʫʜʝʥʪʠʪʝ, ʢʦʠʪʦ ʘʚʪʦʨʲʪ ʦʙʫʯʘʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ CAS ʩʘ ʦʪ 
ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ʄʘʪʝʤʘʪʠʢʘ, ʇʨʠʣʦʞʥʘ ʤʘʪʝʤʘʪʠʢʘ, ʀʥʬʦʨʤʘʪʠʢʘ ʚʲʚ 
ʌʘʢʫʣʪʝʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ. ʅʘ 
ʣʝʢʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʦʩʚʝʥ ʪʝʦʨʠʷʪʘ ʠ ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʟʘʜʘʯʠʪʝ ʧʨʝʜʩʪʘʚʷ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ Maple ʧʨʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ 
ʟʘʜʘʯʠ. ʋʧʨʘʞʥʝʥʠʷʪʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʚ ʢʦʤʧʶʪʲʨʥʠ ʟʘʣʠ, ʢʲʜʝʪʦ ʚʩʝʢʠ ʩʪʫʜʝʥʪ 
ʨʘʙʦʪʠ ʩʘʤ ʥʘ ʢʦʤʧʶʪʲʨ. ʍʦʨʘʨʠʫʤʲʪ ʟʘ ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ʄʘʪʝʤʘʪʠʢʘ ʠ 
ʇʨʠʣʦʞʥʘ ʤʘʪʝʤʘʪʠʢʘ ʝ ʥʘʧʲʣʥʦ ʜʦʩʪʘʪʲʯʝʥ ʟʘ ʨʘʟʚʠʚʘʥʝ ʢʘʢʪʦ ʥʘ ʫʤʝʥʠʷ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠʪʝ ʩ ʣʠʩʪ ʠ ʭʠʤʠʢʘʣ, ʪʘʢʘ ʠ ʩ ʧʦʤʦʱʪʘ ʥʘ CAS. ʍʦʨʘʨʠʫʤʲʪ 
ʥʘ ʩʧʝʮʠʘʣʥʦʩʪ ʀʥʬʦʨʤʘʪʠʢʘ ʝ ʤʘʣʲʢ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʜʘ ʩʝ ʧʨʝʧʦʜʘʚʘʪ ʩʘʤʦ 
ʥʘʡ-ʦʩʥʦʚʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʘʥʘʣʠʟ, ʢʘʪʦ ʟʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʷʭ 
ʩʝ ʩʢʠʮʠʨʘ ʩʘʤʦ ʠʜʝʷʪʘ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘʪʘ. ɺʩʠʯʢʦ ʪʦʚʘ ʜʘʚʘ ʦʩʥʦʚʘʥʠʷ ʟʘ 
ʚʲʚʝʞʜʘʥʝ ʥʘ CAS ʧʨʠ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ CAS ʥʝ ʝ 
ʩʚʝʜʝʥʦ ʩʘʤʦ ʜʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʛʨʘʜʝʥʠʪʝ ʢʦʤʘʥʜʠ, ʘ ʠ ʢʲʤ ʧʠʩʘʥʝʪʦ ʥʘ ʢʦʜ, 
ʢʦʡʪʦ ʜʘ ʠʟʚʝʞʜʘ ʥʝ ʩʘʤʦ ʦʪʛʦʚʦʨʘ, ʥʦ ʠ ʜʘ ʠʟʚʝʞʜʘ ʚʩʠʯʢʠ ʧʨʝʩʤʷʪʘʥʠʷ, ʢʦʠʪʦ 
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ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ ʥʘ ʨʲʢʘ. ɸʚʪʦʨʲʪ ʠʟʧʦʣʟʚʘ CAS ʚʲʚ ʚʩʠʯʢʠ 
ʪʝʤʠ, ʚʢʣʶʯʝʥʠ ʚ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ï ʨʝʜʠʮʠ, ʛʨʘʥʠʮʘ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦʩʪ ʥʘ 
ʬʫʥʢʮʠʠ, ʜʠʬʝʨʝʥʮʠʨʫʝʤʦʩʪ ʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʜʠʬʝʨʝʮʠʨʫʝʤʦʩʪʪʘ ʥʘ ʬʫʥʢʮʠʷ, 
ʥʝʦʧʨʝʜʝʣʝʥ, ʦʧʨʝʜʝʣʝʥ ʠ ʥʝʩʦʙʩʪʚʝʥ ʠʥʪʝʛʨʘʣ. ʇʨʠʣʦʞʝʥʠʷʪʘ ʩʘ ʧʨʠ ʟʘʜʘʯʠʪʝ 
ʟʘ ʢʨʠʪʝʨʠʠ ʟʘ ʢʦʥʩʪʘʥʪʥʦʩʪ, ʤʦʥʦʪʦʥʥʦʩʪ ʥʘ ʬʫʥʢʮʠʷ ʠ ʜʦʢʘʟʚʘʥʝ ʥʘ 
ʥʝʨʘʚʝʥʩʪʚʘ, ʣʦʢʘʣʥʠ ʠ ʛʣʦʙʘʣʥʠ ʝʢʩʪʨʝʤʫʤʠ ʥʘ ʬʫʥʢʮʠʷ, ʨʝʰʘʚʘʥʝ ʥʘ 
ʠʥʪʝʛʨʘʣʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʫʙʩʪʠʪʫʮʠʠ ʠ ʩ ʠʥʪʝʛʨʠʨʘʥʝ ʧʦ ʯʘʩʪʠ. ɿʘ ʯʘʩʪ ʦʪ 
ʧʨʠʣʦʞʝʥʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʝʬʠʥʠʨʘʥʠ ʧʨʦʮʝʜʫʨʠ, ʘ ʟʘ ʜʨʫʛʠ 
ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠ ʦʪ ʢʦʤʘʥʜʠ. 

ʊʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ʪʨʠ Ăʄñ ï Maple, Mathemtica ʠ MatLab  ʜʦʧʨʠʥʝʩʦʭʘ ʤʥʦʛʦ 
ʟʘ ʧʨʦʤʷʥʘʪʘ ʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʨʠʪʝ ʚ ʯʠʩʣʦʚʠʪʝ ʧʨʝʩʤʷʪʘʥʠʷ. ɺʩʝʢʠ 
ʝʜʠʥ ʦʪ ʩʧʦʤʝʥʘʪʠʪʝ ʩʦʬʪʫʝʨʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʟʘʚʲʨʰʝʥ ʧʨʦʜʫʢʪ ʟʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʨʝʩʤʷʪʘʥʠʷ. ʈʘʟʙʠʨʘ ʩʝ, ʪʝʟʠ ʧʨʦʜʫʢʪʠ ʧʦʩʪʦʷʥʥʦ ʩʝ ʨʘʟʚʠʚʘʪ 
ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ. ʇʲʨʚʠʪʝ ʜʚʘ ʩʘ ʠʟʚʝʩʪʥʠ ʦʱʝ ʢʘʪʦ CAS ʠʣʠ ʩʠʤʚʦʣʥʠ 
ʠʟʯʠʩʣʝʥʠʷ, ʜʦʢʘʪʦ ʪʨʝʪʠʷʪ ʧʨʦʜʫʢʪ ʝ ʦʨʠʝʥʪʠʨʘʥ ʧʦ ʩʢʦʨʦ ʢʲʤ ʧʨʠʙʣʠʞʝʥʠ 
ʧʨʝʩʤʷʪʘʥʠʷ. ʊʘʟʠ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʪʨʠʪʝ Ăʄñ ʚʩʝ ʧʦʚʝʯʝ ʠʟʯʝʟʚʘ [3]. 

Maple ʤʘʥʠʧʫʣʠʨʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʧʦ ʩʠʤʚʦʣʝʥ ʥʘʯʠʥ. ʄʦʞʝʪʝ ʜʘ ʧʦʣʫʯʠʪʝ 
ʪʦʯʥʠ ʘʥʘʣʠʪʠʯʥʠ ʨʝʰʝʥʠʷ ʥʘ ʤʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʙʣʝʤʠ, ʚʢʣʶʯʠʪʝʣʥʦ 
ʠʥʪʝʛʨʘʣʠ, ʩʠʩʪʝʤʠ ʦʪ ʫʨʘʚʥʝʥʠʷ, ʜʠʬʝʨʝʥʮʠʘʣʥʠ ʫʨʘʚʥʝʥʠʷ. Maple ʩʲʜʲʨʞʘ 
ʛʦʣʷʤ ʥʘʙʦʨ ʦʪ ʛʨʘʬʠʢʠ, ʨʫʪʠʥʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʩʣʦʞʥʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʠʥʬʦʨʤʘʮʠʷ, ʮʠʬʨʦʚʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʨʦʛʥʦʟʠ ʠ 
ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʢʲʜʝʪʦ ʪʦʯʥʦ ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ ʨʝʰʝʥʠʷ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʥʦʚʠ ʧʨʦʮʝʜʫʨʠ. Maple ʧʨʝʜʦʩʪʘʚʷ ʤʥʦʞʝʩʪʚʦ ʦʪ ʨʘʟʣʠʯʥʠ 
ʦʧʮʠʠ ʚ ʩʚʦʷ ʠʥʪʝʨʬʝʡʩ [4] ʠ [5]. ʅʠʝ ʠʟʧʦʣʟʚʘʤʝ ʨʝʞʠʤʘ ʟʘ 2D ʚʠʟʫʘʣʠʟʘʮʠʷ 
ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʢʘʢʪʦ ʧʨʠ ʚʲʚʝʞʜʘʥʝ ʪʘʢʘ ʠ ʧʨʠ ʠʟʚʝʞʜʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. 
ʊʦʟʠ ʠʟʙʦʨ ʠʤʘ ʧʨʝʜʠʤʩʪʚʦʪʦ, ʯʝ ʚʠʟʫʘʣʠʟʘʮʠʷʪʘ ʠʟʛʣʝʞʜʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-
ʙʣʠʟʢʘ ʜʦ ʢʣʘʩʠʯʝʩʢʘʪʘ ʤʘʪʝʤʘʪʠʢʘ, ʧʠʩʘʥʘ ʩ ʤʦʣʠʚ ʚʲʨʭʫ ʣʠʩʪ ʭʘʨʪʠʷ [3]. 

ɼʦʢʦʣʢʦʪʦ ʝ ʠʟʚʝʩʪʥʦ ʥʘ ʘʚʪʦʨʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ CAS ʩʝ ʧʨʘʢʪʠʢʫʚʘ ʚ 
ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʠ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʚ ʨʘʟʣʠʯʥʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ɹʲʣʛʘʨʠʷ. 
ʅʘʧʨʠʤʝʨ ʚ ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ - ʉʦʬʠʷ ʩʪʫʜʝʥʪʠʪʝ ʠʟʫʯʘʚʘʪ ʄʘʪʝʤʘʪʠʢʘ 
1 ʠ 2 ʙʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ CAS ʠ ʚ ʄʘʪʝʤʘʪʠʢʘ 3 ʨʝʰʘʚʘʪ ʟʘʜʘʯʠʪʝ ʚ 
ʣʘʙʦʨʘʪʦʨʥʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʤʧʶʪʲʨ; ʚ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ 
ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʫʜʝʥʪʠʪʝ ʠʟʫʯʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 
ʟʘʜʘʯʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʉAS  ʩʘʤʦ ʥʘ ʣʝʢʮʠʠ. ʅʘ ʣʘʙʦʨʘʪʦʨʥʠʪʝ 
ʫʧʨʘʞʥʝʥʠʷ ʚ ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ - ɺʘʨʥʘ ʟʘʜʘʯʠʪʝ ʩʝ ʨʝʰʘʚʘʪ ʯʨʝʟ 
ʢʦʤʧʶʪʲʨ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʦʛʨʘʤʥʠʷ ʧʨʦʜʫʢʪ Maple. ɺ ʊʝʭʥʠʯʝʩʢʠ ̫
ʫʥʠʚʝʨʩʠʪʝʪ - ɻʘʙʨʦʚʦ ʢʫʨʩʲʪ ʧʦ ɺʠʩʰʘ ʤʘʪʝʤʘʪʠʢʘ 2 ʚʢʣʶʯʚʘ ʤʘʪʝʨʠʘʣ ʦʪ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʘʥʘʣʠʟ. ʊʨʘʜʠʮʠʦʥʥʦ ʩʝ ʠʟʫʯʘʚʘ ʪʝʤʘʪʘ Ăɽʩʢʪʨʝʤʫʤʠ ʥʘ 
ʬʫʥʢʮʠʷ ʥʘ ʜʚʝ ʧʨʦʤʝʥʣʠʚʠñ. ɿʘ ʩʧʝʮʠʘʣʥʦʩʪʠ ʂʉʊ ʠ ʂʊʊ ʩʘ ʧʨʝʜʚʠʜʝʥʠ 
ʣʘʙʦʨʘʪʦʨʥʠ ʫʧʨʘʞʥʝʥʠʷ, ʢʦʠʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʩʲʩ CAS. ʊʝʟʠ ʯʘʩʦʚʝ ʧʦʤʘʛʘʪ 
ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚ ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʦʬʪʫʝʨ, ʢʘʢʪʦ ʠ ʩʧʦʩʦʙʩʪʚʘʪ ʟʘ 
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ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʟʥʘʥʠʷ ʧʦ ʩʲʦʪʚʝʪʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ. ɺ ʫʯʝʙʥʠʷ 
ʧʨʦʮʝʩ ʩʘ ʙʠʣʠ ʠʟʧʦʣʟʚʘʥʠ ʨʘʟʣʠʯʥʠ (CAS) ʢʘʪʦ Derive, Maple, Maxima ʠ ʜʨ. ʇʨʠ 
ʥʘʩʪʦʷʱʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʪʝʤʘ ʩʝ 
ʠʟʧʦʣʟʚʘ ʩʠʩʪʝʤʘʪʘ Julia ï ʩʲʚʨʝʤʝʥʝʥ ʩʦʬʪʫʝʨʝʥ ʧʨʦʜʫʢʪ, ʩ ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ 
ʨʘʙʦʪʠ ʠ ʦʥʣʘʡʥ. ɺ ʈʫʩʝʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚñ ʩʝ ʠʟʧʦʣʟʚʘ Maple [7], 
Matlab [11] ʠ Mathematica [10] ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ, ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʨʝʰʝʥʠʪʝ 
ʟʘʜʘʯʠ ʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʈʝʧʫʙʣʠʢʘʥʩʢʘʪʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʢʦʤʧʶʪʲʨʥʘ 
ʤʘʪʝʤʘʪʠʢʘ. ʉʠʩʪʝʤʘʪʘ Mathematica ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʢʫʨʩʦʚʝʪʝ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʘʥʘʣʠʟ ʚ ʅʦʚ ʙʲʣʛʘʨʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ [2]. 

ɼʦʢʦʣʢʦʪʦ ʝ ʠʟʚʝʩʪʥʦ ʥʘ ʘʚʪʦʨʘ, ʧ̡ ʨʚʠ ʝʣʝʤʝʥʪʠ ʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʢʦʤʧʶʪʲʨ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʨʝʘʣʝʥ ʘʥʘʣʠʟ ʠʤʘ ʚ ʫʯʝʙʥʠʢʘ [6], ʢʲʜʝʪʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʝʟʠʮʠʪʝ FORTRAN ʠʣʠ BASIC ʠ ʚ ʫʯʝʙʥʠʢʘ [9], ʢʲʜʝʪʦ ʩʝ ʠʟʧʦʣʟʚʘ 
ʝʟʠʢʘ ALGOL ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʟʘʜʘʯʠ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ɸʣʛʝʙʨʠʯʥʠʪʝ 
ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʨʘʟʰʠʨʠ ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʟʘʜʘʯʠ, ʢʦʠʪʦ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʝʰʘʚʘʥʠ ʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʤʧʶʪʲʨ [8]. 

2. ʇʪʦʧʛʞʦ ʫʞʣʪʫ 

ʈʝʢʫʨʝʥʪʥʠʪʝ ʨʝʜʠʮʠ ʠʤʘʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠ ̫ʚ ʤʘʪʝʤʘʪʠʢʘʪʘ ʠ ʚ ʜʨʫʛʠ 
ʦʙʣʘʩʪʠ ʥʘ ʥʘʫʢʘʪʘ ʠ ʧʨʠʣʦʞʝʥʠʷʪʘ. ʑʝ ʩʧʦʤʝʥʝʤ ʧʨʝʩʤʷʪʘʥʝʪʦ ʥʘ 
ʥʝʦʧʨʝʜʝʣʝʥ ʠ ʦʧʨʝʜʝʣʝʥ ʠʥʪʝʛʨʘʣ, ʪʝʦʨʠʷ ʥʘ ʥʝʧʦʜʚʠʞʥʠʪʝ ʪʦʯʢʠ, ʯʠʩʣʝʥʠ 
ʤʝʪʦʜʠ, ʬʠʥʘʥʩʦʚʘʪʘ ʤʘʪʝʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘʪʘ, ʙʠʦʣʦʛʠʷʪʘ ʠ ʜʨʫʛʠ ʦʙʣʘʩʪʠ. 
ɺ ʤʦʥʦʛʨʘʬʠʷʪʘ [1] ʩʘ ʜʘʜʝʥʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʨʝʢʫʨʝʥʪʥʠʪʝ ʨʝʜʠʮʠ, ʪʝʤʘʪʠʢʘ 
ʠʟʚʝʩʪʥʘ ʦʱʝ ʢʘʪʦ ʜʠʬʝʨʝʥʯʥʠ ʫʨʘʚʥʝʥʠʷ, ʢʦʷʪʦ ʧʨʝʟ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ 
ʩʝ ʨʘʟʚʠʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʥʦʛʦ. 

ʑʝ ʨʘʟʛʣʝʜʘʤʝ ʝʜʠʥ ʯʘʩʪʝʥ ʩʣʫʯʘʡ ʥʘ ʨʝʜʠʮʠ, ʟʘʜʘʜʝʥʠ ʩ ʨʝʢʫʨʝʥʪʥʘ 
ʚʨʲʟʢʘ, ʘ ʠʤʝʥʥʦ ʭʦʤʦʛʝʥʥʠ ʨʝʢʫʨʝʥʪʥʠ ʫʨʘʚʥʝʥʠʷ. 

ʀʙʝʙʰʙ 1 (ʩʞʝʡʯʙ ʦʙ ʍʡʚʧʦʙʰʡ): ʅʝʢʘ ʨʝʜʠʮʘʪʘ ὥ  ʝ ʟʘʜʘʜʝʥʘ ʩ 

ʨʝʢʫʨʝʥʪʥʘʪʘ ʚʨʲʟʢʘ ὥ ρȟὥ ρȟὥ ὥ ὥ ȟ ʟʘ ὲ ς. ʅʘʧʠʰʝʪʝ 
ʧʨʦʮʝʜʫʨʘ, ʢʦʷʪʦ ʜʘ ʠʟʚʝʞʜʘ ʥʘ ʝʢʨʘʥʘ ʧʲʨʚʠʪʝ ςπ  ʯʣʝʥʘ ʥʘ ʨʝʜʠʮʘʪʘ ʠ ρρς -
ʷ ʯʣʝʥ ʥʘ ʨʝʜʠʮʘʪʘ. 

ʀʟʧʦʣʟʚʘʡʢʠ ʣʠʩʪ ʠ ʤʦʣʠʚ ʠʣʠ ʢʘʣʢʫʣʘʪʦʨʘ ʥʘ ʢʦʤʧʶʪʲʨʘ, ʤʦʞʝʤ ʣʝʩʥʦ ʜʘ 
ʥʘʧʠʰʝʤ ʧʲʨʚʠʪʝ ʥʷʢʦʣʢʦ ʯʣʝʥʘ ʥʘ ʨʝʜʠʮʘʪʘ ρȟρȟςȟσȟυȟψȟρσȟȣȢ 

ʑʝ ʜʝʬʠʥʠʨʘʤʝ ʨʝʢʫʨʩʠʚʥʘ  ʧʨʦʮʝʜʫʨʘ, ʢʦʷʪʦ ʜʘ ʧʨʝʩʤʷʪʘ ʯʣʝʥʦʚʝʪʝ ʥʘ 
ʨʝʜʠʮʘʪʘ ʥʘ ʌʠʙʦʥʘʯʠ: 

ὫḊ  ὴὶέὧ ὥ 

ὭὪ ς  ὥ ὸὬὩὲ ὸὬὭίὴὶέὧὥ ρ ὸὬὭίὴὶέὧὥ ς 

ὩὰὭὪ ς  ὥ ὸὬὩὲ ρ  

ὩὰίὩ ρ  

ὩὲὨ ὭὪ  
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ὩὲὨ ὴὶέὧȠ ίὩήὫὭȟὭ  ρ ȢȢςπȠ Ὣσπ 

ρȟρȟςȟσȟυȟψȟρσȟςρȟστȟυυȟψωȟρττȟςσσȟσχχȟφρπȟωψχȟρυωχȟ 
ςυψτȟτρψρȟφχφυȢ 

ɿʘʙʝʣʷʟʚʘʤʝ, ʯʝ ʚʨʝʤʝʪʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ Ὣρρς ʝ ʤʥʦʛʦ  ʠ 
ʩʧʠʨʘʤʝ ʧʨʝʩʤʷʪʘʥʠʷʪʘ. ʊʦʚʘ ʩʝ ʩʣʫʯʚʘ, ʟʘʱʦʪʦ ʟʘ ʜʘ ʧʨʝʩʤʝʪʥʝ Ὣρρς, 
Maple ʚʠʞʜʘ, ʯʝ Ὣρρς ὫρρρὫρρπ. ʉʦʬʪʫʝʨʲʪ ʟʘʧʦʯʚʘ ʜʘ 
ʧʨʝʩʤʷʪʘ Ὣρρρ, ʢʦʝʪʦ ʝ ʨʘʚʥʦ ʥʘ ὫρρπὫρπω ʠ ʪ.ʥ. ʇʨʝʩʤʷʪʘʡʢʠ 
ʚʝʜʥʲʞ Ὣρ ʩʝ ʚʨʲʱʘ ʦʙʨʘʪʥʦ ʠ ʥʘʤʠʨʘ Ὣρρρ ὫρρπὫρπω. 
ʇʨʦʙʣʝʤʲʪ ʝ, ʯʝ ʢʦʛʘʪʦ ʟʘʧʦʯʥʝ ʜʘ ʧʨʝʩʤʷʪʘ  g(110), ʮʷʣʘʪʘ ʧʨʦʮʝʜʫʨʘ ʩʝ 
ʧʦʚʪʘʨʷ, ʧʦʥʝʞʝ ʚʩʠʯʢʠ ʧʨʝʩʤʷʪʘʥʠʷ ʜʦ ʤʦʤʝʥʪʘ ʩʝ ʠʟʪʨʠʚʘʪ. ɸʢʦ ʜʦʙʘʚʠʤ 
ʧʘʨʘʤʝʪʲʨʘ έὴὸὭέὲ ὶὩάὩάὦὩὶ, ʪʦʛʘʚʘ ʚʩʠʯʢʠ ʧʨʝʩʤʝʪʥʘʪʠ ʜʦ ʤʦʤʝʥʪʘ 
ʩʪʦʡʥʦʩʪʠ ὫὯ ʩʝ ʟʘʧʘʟʚʘʪ ʟʘ ʧʦʚʪʦʨʥʦ ʠʟʧʦʣʟʚʘʥʝ, ʘʢʦ ʩʝ ʦʢʘʞʝ ʥʝʦʙʭʦʜʠʤʦ. 

ὫḊ  ὴὶέὧ ὥ 

έὴὸὭέὲ ὶὩάὩάὦὩὶȠ 

ὭὪ ς  ὥ ὸὬὩὲ ὸὬὭίὴὶέὧὥ ρ ὸὬὭίὴὶέὧὥ ς 

ὩὰὭὪ ς  ὥ ὸὬὩὲ ρ  

ὩὰίὩ ρ  

ὩὲὨ ὭὪ  

ὩὲὨ ὴὶέὧȠ  
ὫρρςȠ 

ρρτπυωσπρπςυωτσωχπυυςςρω 

ɼʦʙʨʝ ʠʟʚʝʩʪʥʦ ʝ, ʯʝ ʦʙʱʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʘʨʠʪʤʝʪʠʯʥʘʪʘ ʠ ʛʝʦʤʝʪʨʠʯʥʘʪʘ 
ʧʨʦʛʨʝʩʠʠ ʠʤʘʪ ʧʨʝʜʩʪʘʚʷʥʝ ʢʘʢʪʦ ʩ ʨʝʢʫʨʝʥʪʥʘ  ʚʨʲʟʢʘ, ʪʘʢʘ ʠ ʯʨʝʟ ʬʦʨʤʫʣʘ. 

ʅʝʢʘ ʨʘʟʛʣʝʜʘʤʝ ʦʪʥʦʚʦ ʨʝʜʠʮʘʪʘ ʥʘ ʌʠʙʦʥʘʯʠ. 

ʀʙʝʙʰʙ 2 (ʩʞʝʡʯʙ ʦʙ ʍʡʚʧʦʙʰʡ): ʅʝʢʘ ʨʝʜʠʮʘʪʘ ὥ  ʝ ʟʘʜʘʜʝʥʘ ʩ 

ʨʝʢʫʨʝʥʪʥʘʪʘ ʚʨʲʟʢʘ ὥ ρȟὥ ρȟὥ ὥ ὥ ȟ ʟʘ ὲ ς. ʅʘʤʝʨʝʪʝ 
ʬʦʨʤʫʣʘ, ʢʦʷʪʦ ʜʘ ʟʘʜʘʚʘ ʦʙʱʠʷ ʯʣʝʥ ὥ, ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ὲ. 

ɼʦʙʨʝ ʠʟʚʝʩʪʥʠʷʪ ʤʝʪʦʜ [8] ʝ ʜʘ ʧʦʪʲʨʩʠʤ ʨʝʜʠʮʘ ʦʪ ʚʠʜʘ ‌ , ‌ π, 
ʢʦʷʪʦ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʨʝʢʫʨʝʥʪʥʘʪʘ ʚʨʲʟʢʘ. ʊʦʛʘʚʘ ʙʠ ʪʨʷʙʚʘʣʦ ὥ ‌. ʉʣʝʜ 
ʟʘʤʝʩʪʚʘʥʝ ʚ ʨʝʢʫʨʝʥʪʥʦʪʦ ʫʩʣʦʚʠʝ ʧʦʣʫʯʘʚʘʤʝ ʫʨʘʚʥʝʥʠʝʪʦ ‌ ‌
‌ , ʢʦʝʪʦ ʩʝ ʥʘʨʠʯʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦ. ʆʪʯʠʪʘʡʢʠ ‌ π ʧʦʣʫʯʘʚʘʤʝ, ʯʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʘ ʢʚʘʜʨʘʪʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ‌
‌ ρ πȢ ʈʝʰʝʥʠʷʪʘ ʥʘ ʧʦʩʣʝʜʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʩʘ  

‌
Ѝ

 ʠ ‌
Ѝ

. 

ɺʩʷʢʘ ʦʪ ʨʝʜʠʮʠʪʝ ‌ ȟὭ ρȟς, ʢʘʢʪʦ ʝ ʨʝʜʠʮʘʪʘ ὼ‌ ώ‌  ʟʘ 

ʧʨʦʠʟʚʦʣʥʠ ὼȟώᶰᴙ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʨʝʢʫʨʝʥʪʥʦʪʦ ʫʩʣʦʚʠʝ  ὥ ὥ
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ὥ . ʑʝ ʥʘʤʝʨʠʤ ὼȟώᶰᴙ, ʪʘʢʘ ʯʝ ὼ‌ ώ‌ ὥ  ʠ  ὼ‌ ώ‌ ὥ. 
ʊʘʢʘ ʩʣʝʜ ʨʝʰʘʚʘʥʝ   ʥʘ  ʩʠʩʪʝʤʘʪʘ  

ὼ
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ς
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ρ Ѝυ

ς
ρ

 

ʧʦʣʫʯʘʚʘʤʝ ὼ
Ѝ
ȟώ

Ѝ
. ʉʣʝʜʦʚʘʪʝʣʥʦ ʬʦʨʤʫʣʘʪʘ ʟʘ ʦʙʱʠʷ ʯʣʝʥ ʥʘ 

ʨʝʜʠʮʘʪʘ ʝ ὥ
Ѝ

Ѝ Ѝ
. 

Maple ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʣʝʩʥʦ ʜʘ ʠʟʚʲʨh ʠʤ ʧʦʨʝʜʠʮʘʪʘ ʦʪ ʧʨʝʩʤʷʪʘʥʠʷ, 
ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʥʘʤʠʨʘʥʝ  ʥʘ ʬʦʨʤʫʣʘ ʟʘ ʦʙʱʠʷ ʯʣʝʥ ʥʘ ʨʝʢʫʨʝʥʪʥʘʪʘ ʨʝʜʠʮʘ 
[8]. ɼʘ ʜʝʬʠʥʠʨʘʤʝ 

Ὢḧ όȟὺᴼό ὺȠ 

ʈʝʰʘʚʘʤʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʪʦ ʫʨʘʚʥʝʥʠʝ 

ίέὰḧίέὰὺὩ‌ Ὢ‌ ȟ‌ ȟ‌Ȣ 

ʈʘʟʣʠʯʥʠʪʝ ʦʪ ʥʫʣʘ ʢʦʨʝʥʠ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʩʘ ίέὰρ ʠ 

ίέὰς. ɼʝʬʠʥʠʨʘʤʝ ʫʨʘʚʥʝʥʠʷʪʘ ὩήρḧὼȢίέὰρ ώȢίέὰς ὥρ ʠ Ὡήςḧ
ὼȢίέὰρ ώȢίέὰς ὥςȢ ʇʦʣʘʛʘʤʝ ὥρ ρȟὥς ρ ʠ ʨʝʰʘʚʘʤʝ 
ʩʠʩʪʝʤʘʪʘ ʫʨʘʚʥʝʥʠʷ  

ίέὰςḧίέὰὺὩὩήρȟὩήςȟὼȟώ . 

ɼʝʬʠʥʠʨʘʤʝ ʬʦʨʤʫʣʘʪʘ ʟʘ ʦʙʱʠʷ ʯʣʝʥ ʥʘ  ʨʝʜʠʮʘʪʘ 

ὥḧὲᴼ Ὡὺὥὰὼȟίέὰςρ Ͻίέὰρ Ὡὺὥὰώȟίέὰςρ Ͻίέὰς . 

ʉ ʢʦʤʘʥʜʘʪʘ ίὩήίὭάὴὰὭὪώὥὭȟὭ ρȢȢρπ ʠʟʚʝʞʜʘʤʝ ʥʘ ʝʢʨʘʥʘ 

ʧʲʨʚʠʪʝ ρπ ʯʣʝʥʘ ʥʘ ʨʝʜʠʮʘʪʘ. 

ʀʟʧʦʣʟʚʘʡʢʠ ʪʦʢʫ ʱʦ ʥʘʧʠʩʘʥʠʪʝ ʢʦʤʘʥʜʠ, ʤʦʞʝʤ ʣʝʩʥʦ ʜʘ ʨʝʰʠʤ ʚʩʷʢʘ 
ʟʘʜʘʯʘ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʬʦʨʤʫʣʘ ʟʘ ʦʙʱʠʷ ʯʣʝʥ ʥʘ ʨʝʜʠʮʘ, ʟʘʜʘʜʝʥʘ ʩ 
ʨʝʢʫʨʝʥʪʥʘ ʚʨʲʟʢʘ ὥ ὧὥ Ὠὥ  ʠ ὥ ὥȟὥ ὦ. ʑʝ ʠʣʶʩʪʨʠʨʘʤʝ 
ʩʲʩ ʩʣʝʜʚʘʱʘʪʘ ʟʘʜʘʯʘ, ʢʦʷʪʦ ʥʝ ʝ ʦʪ ʫʯʝʙʥʠʢʘ [7]. 

ʀʙʝʙʰʙ 3: ʅʝʢʘ ʨʝʜʠʮʘʪʘ ὥ  ʝ ʟʘʜʘʜʝʥʘ ʩ ʨʝʢʫʨʝʥʪʥʘʪʘ ʚʨʲʟʢʘ ὥ
ςȟὥ σȟὥ ὥ ςὥ . ʅʘʤʝʨʝʪʝ ʬʦʨʤʫʣʘ, ʢʦʷʪʦ ʜʘ ʟʘʜʘʚʘ ʦʙʱʠʷ 

ʯʣʝʥ ὥ, ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ὲ. 

ɼʝʬʠʥʠʨʘʤʝ 

Ὢḧ όȟὺᴼό ςὺȠ 

ʈʝʰʘʚʘʤʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʪʦ ʫʨʘʚʥʝʥʠʝ 

ίέὰḧίέὰὺὩ‌ Ὢ‌ ȟ‌ ȟ‌Ȣ 
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ɼʝʬʠʥʠʨʘʤʝ ʫʨʘʚʥʝʥʠʷʪʘ ὩήρḧὼȢίέὰρ ώȢίέὰς ὥρ ʠ Ὡήρḧ
ὼȢίέὰρ ώȢίέὰς ὥςȢ ʇʦʣʘʛʘʤʝ ὥρ ςȟὥς σ ʠ ʨʝʰʘʚʘʤʝ 
ʩʠʩʪʝʤʘʪʘ ʫʨʘʚʥʝʥʠʷ  

ίέὰςḧίέὰὺὩὩήρȟὩήςȟὼȟώ . 

ʇʦʣʫʯʘʚʘʤʝ ʨʝʰʝʥʠʷ ȟ . 

ɼʝʬʠʥʠʨʘʤʝ ʬʦʨʤʫʣʘʪʘ ʟʘ ʦʙʱʠʷ ʯʣʝʥ ʥʘ  ʨʝʜʠʮʘʪʘ 

ὥḧὲᴼ Ὡὺὥὰὼȟίέὰςρ Ͻίέὰρ Ὡὺὥὰώȟίέὰςρ Ͻίέὰς  

ʠ ʧʦʣʫʯʘʚʘʤʝ ὥὲ ς 

ʉ ʢʦʤʘʥʜʘʪʘ ίὩήίὭάὴὰὭὪώὥὭȟὭ ρȢȢρππ ʠʟʚʝʞʜʘʤʝ ʥʘ ʝʢʨʘʥʘ 

ʧʲʨʚʠʪʝ ρππ ʯʣʝʥʘ ʥʘ ʨʝʜʠʮʘʪʘ. 

ʄʦʞʝʤ ʜʘ ʥʘʧʠʰʝʤ ʧʨʦʮʝʜʫʨʘ, ʢʦʷʪʦ ʜʘ ʚʢʣʶʯʚʘ ʚʩʠʯʢʠʪʝ ʢʦʤʘʥʜʠ, ʢʦʠʪʦ 
ʠʟʧʦʣʟʚʘʤʝ ʟʘ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʬʦʨʤʫʣʘ, ʢʦʷʪʦ ʜʘ ʟʘʜʘʚʘ ʦʙʱʠʷ ʯʣʝʥ ʥʘ 
ʨʝʢʫʨʝʥʪʥʘʪʘ ʨʝʜʠʮʘ: 

ὫḊ  ὴὶέὧ Ὢȟὥρȟὥς 
ὰέὧὥὰ ίέὰȟὩήρȟὩήςȟίέὰςȟὥȠ 
ίέὰḊ  ίέὰὺὩὥὰὴὬὥ  ὪὥὰὴὬὥȟρȟὥὰὴὬὥȠ ὴὶὭὲὸίέὰȠ 
ὩήρḊ  ὼϽίέὰρ ώϽίέὰς  ὥρȠ ὴὶὭὲὸὩήρȠ 
ὩήςḊ  ὼϽίέὰρ ώϽίέὰς  ὥςȠ ὴὶὭὲὸὩήςȠ 
ίέὰςḊ  ίέὰὺὩὩήρȟὩήςȟὼȟώ Ƞ ὴὶὭὲὸίέὰςȠ 

ὥḊ  ὲᴼ Ὡὺὥὰὼȟίέὰςρ Ͻίέὰρ Ὡὺὥὰώȟίέὰςρ Ͻίέὰς Ƞ 

ὴὶὭὲὸὥὲ ȠίὩήίὭάὴὰὭὪώὥὭȟὭ  ρ ȢȢςπ 

ὩὲὨ ὴὶέὧȠ 

ɼʘ ʜʝʬʠʥʠʨʘʤʝ ʨʝʜʠʮʠʪʝ ὥ ρȟὥ ρȟὥ ὥ ὥ  ʠ ὥ ςȟὥ
ρȟὥ σὥ ςὥ  : Ὢȡόȟὺᴼό ὺ ʠ ὬȡόȟὺᴼσϽό ςϽὺ. 
ʇʨʝʩʤʷʪʘʤʝ ὫὪȟρȟρ, ὫὬȟςȟρ ʠ ʧʦʣʫʯʘʚʘʤʝ: 
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ρȟρȟςȟσȟυȟψȟρσȟςρȟστȟυυȟψωȟρττȟςσσȟσχχȟφρπȟωψχȟρυωχȟ 
ςυψτȟτρψρȟφχφυ 

ʠ 

ρȟς 

x ςώ=2 

x τώ=1 

ὼ σȟὼ
ρ

ς
 

σ
ς

ς
 

ςȟρȟρȟυȟρσȟςωȟφρȟρςυȟςυσȟυπωȟρπςρȟςπτυȟτπωσȟ 
 ψρψωȟρφσψρȟσςχφυȟφυυσσȟρσρπφωȟςφςρτρȟυςτςψυ 

ʉʝʛʘ ʥʝʢʘ ʨʘʟʛʣʝʜʘʤʝ ʧʦ-ʩʣʦʞʥʘ ʟʘʜʘʯʘ, ʢʦʷʪʦ ʜʦʢʦʣʢʦʪʦ ʝ ʠʟʚʝʩʪʥʦ ʥʘ 
ʘʚʪʦʨʘ, ʥʝ ʝ ʚʢʣʶʯʝʥʘ ʚ ʫʯʝʙʥʠʮʠʪʝ, ʢʲʜʝʪʦ ὥ ὥȢὥ ὦὥ
ὧὥ ȟὲ σ. 

ʀʙʝʙʰʙ 4: ʅʝʢʘ ʨʝʜʠʮʘʪʘ ὥ  ʝ ʟʘʜʘʜʝʥʘ ʩ ʨʝʢʫʨʝʥʪʥʘʪʘ ʚʨʲʟʢʘ ὥ
υȟὥ φωȟὥ ςςρȟὥ τȢὥ χὥ ρπὥ ȟὲ σ. ʅʘʤʝʨʝʪʝ 

ʬʦʨʤʫʣʘ, ʢʦʷʪʦ ʜʘ ʟʘʜʘʚʘ ʦʙʱʠʷ ʯʣʝʥ ὥ, ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ὲ. 

ɼʝʬʠʥʠʨʘʤʝ 

Ὢḧ όȟὺᴼτό χὺ ρπὸȠ 

ʈʝʰʘʚʘʤʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʪʦ ʫʨʘʚʥʝʥʠʝ 

ίέὰḧίέὰὺὩ‌ Ὢ‌ȟ‌ȟρȟ‌ 

ʠ ʧʦʣʫʯʘʚʘʤʝ ʢʦʨʝʥʠʪʝ υȟρȟς. 

ɼʝʬʠʥʠʨʘʤʝ ʫʨʘʚʥʝʥʠʷʪʘ  

ὩήρḧὼȢίέὰρ ώȢίέὰς ᾀȢίέὰσ ὥρ,  

ὩήςḧὼȢίέὰρ ώȢίέὰς ᾀȢίέὰσ ὥς 

ὩήσḊ  ὼȢίέὰρ ώȢίέὰς ᾀȢίέὰσ  ὥσ 

ʇʦʣʘʛʘʤʝ ὥρ υȟὥς φωȟὥσ ςςρ ʠ ʨʝʰʘʚʘʤʝ ʩʠʩʪʝʤʘʪʘ ʫʨʘʚʥʝʥʠʷ  

ίέὰςḧίέὰὺὩὩήρȟὩήςȟὩήσȟὼȟώȟᾀ . 

ʇʦʣʫʯʘʚʘʤʝ ʨʝʰʝʥʠʷ ςȟσȟτ. 

ɼʝʬʠʥʠʨʘʤʝ ʬʦʨʤʫʣʘʪʘ ʟʘ ʦʙʱʠʷ ʯʣʝʥ ʥʘ  ʨʝʜʠʮʘʪʘ 

ὥḧὲᴼ Ὡὺὥὰὼȟίέὰςρ Ͻίέὰρ Ὡὺὥὰώȟίέὰςρ Ͻίέὰς

Ὡὺὥὰᾀȟίέὰςρ Ͻίέὰσ  

ʠ ʧʦʣʫʯʘʚʘʤʝ ὥὲ ςȢυ σ τȢ ς  

ʉ ʢʦʤʘʥʜʘʪʘ ίὩήίὭάὴὰὭὪώὥὭȟὭ ρȢȢρπ ʠʟʚʝʞʜʘʤʝ ʥʘ ʝʢʨʘʥʘ 

ʧʲʨʚʠʪʝ ρπ ʯʣʝʥʘ ʥʘ ʨʝʜʠʮʘʪʘ.  
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ʂʦʣʢʦʪʦ ʧʦ-ʜʘʣʝʯʥʠ ʝʣʝʤʝʥʪʠ ʦʪ ʨʝʜʠʮʘʪʘ ʥʘ ʌʠʙʦʥʘʯʠ ʩʝ ʚʟʝʤʘʪ, ʪʦʣʢʦʚʘ 
ʯʘʩʪʥʦʪʦ ʥʘ ʜʚʝ ʩʲʩʝʜʥʠ ʯʠʩʣʘ ʩʝ ʜʦʙʣʠʞʘʚʘ ʜʦ ʟʣʘʪʥʦʪʦ ʩʝʯʝʥʠʝ  

(ʧʨʠʙʣʠʟʠʪʝʣʥʦ ρȢφρψ ʠʣʠ πȢφρψ) ʚ ʟʘʚʠʩʠʤʦʩʪ ʜʘʣʠ ʚʟʝʤʘʤʝ   ʠʣʠ  . 

ʃʝʩʥʦ ʤʦʞʝʤ ʜʘ ʜʦʢʘʞʝʤ ʪʦʟʠ ʬʘʢʪ. ɼʘ ʨʘʟʛʣʝʜʘʤʝ ʨʝʜʠʮʘʪʘ . 

ʀʟʧʲʣʥʝʥʠ ʩʘ ʥʝʨʘʚʝʥʩʪʚʘʪʘ Ȣ  ɼʘ ʜʦʧʫʩʥʝʤ, ʯʝ ʝ ʚ ʩʠʣʘ 

ʥʝʨʘʚʝʥʩʪʚʦʪʦ . ʊʦʛʘʚʘ ρ ρ . 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʧʦ ʠʥʜʫʢʮʠʷ ʧʦʣʫʯʘʚʘʤʝ, ʯʝ ʝ ʤʦʥʦʪʦʥʥʦ ʨʘʩʪʷʱʘ ʠ 

ʩʣʝʜʦʚʘʪʝʣʥʦ  ʨʝʜʠʮʘʪʘ  ʝ ʤʦʥʦʪʦʥʥʦ ʥʘʤʘʣʷʚʘʱʘ. ʆʯʝʚʠʜʥʦ ʝ 

ʦʛʨʘʥʠʯʝʥʘ ʦʪ ʜʦʣʫ ʦʪ ʥʫʣʘʪʘ, ʩʣʝʜʦʚʘʪʝʣʥʦ ʝ ʩʭʦʜʷʱʘ. ʊʦʛʘʚʘ, ʘʢʦ ʦʟʥʘʯʠʤ 

ὰ ÌÉÍ
ᴼ

, ʩʣʝʜ ʛʨʘʥʠʯʝʥ ʧʨʝʭʦʜ ʚ ʨʝʢʫʨʝʥʪʥʘʪʘ ʚʨʲʟʢʘ 

  ʧʦʣʫʯʘʚʘʤʝ ὰ  ʠʣʠ ὰ
Ѝ
. ʆʪ ὰ π  ʩʣʝʜʚʘ, ʯʝ  

ÌÉÍ
ᴼ

Ѝ

Ѝ
. 

ʅʝ ʝ ʪʦʣʢʦʚʘ ʣʝʩʥʦ ʜʘ ʩʝ ʥʘʤʝʨʠ ʛʨʘʥʠʮʘʪʘ ʥʘ ʨʝʜʠʮʘʪʘ ʦʪ ɿʘʜʘʯʘ 4. 

ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʩʝ ʦʧʠʪʘʤʝ ʜʘ ʥʘʤʝʨʠʤ ʧʨʠʙʣʠʞʝʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʛʨʘʥʠʮʘʪʘ 

, ʢʘʪʦ ʠʟʧʦʣʟʚʘʤʝ ʧʨʦʮʝʜʫʨʘʪʘ  Ὣὥ ʟʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ 

ʨʝʜʠʮʠʪʝ ίὩήὩὺὥὰ ȟὲ  ρ ȢȢρππȢ 

Maple ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʛʨʘʥʠʮʘʪʘ ʠʣʠ ʥʘ ʧʨʠʙʣʠʞʝʥʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʛʨʘʥʠʮʘʪʘ ʟʘ ʨʝʜʠʮʠʪʝ  ʦʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʟʘʜʘʯʠ  2, 3 ʠ 

4. ɸʢʦ ʠʟʧʦʣʟʚʘʤʝ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʨʝʜʠʮʠʪʝ ʦʪ ʟʘʜʘʯʠ 2, 3 ʠ 4 ʯʨʝʟ ʬʦʨʤʫʣʠ, 

ʤʦʞʝʤ ʜʘ ʧʨʝʩʤʝʪʥʝʤ ʛʨʘʥʠʮʠʪʝ ʩ ʧʦʤʦʱʪʘ ʥʘ Maple ʩ ʢʦʤʘʥʜʘʪʘ ÌÉÍ
ᴼ

  ʠ 

ʧʦʣʫʯʘʚʘʤʝ ʩʲʦʪʚʝʪʥʦ 
Ѝ

,  ʠ . 

ʀʙʣʤʷʰʞʦʡʞ 

ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʧʨʠʤʝʨʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚʲʚ 
ʌʘʢʫʣʪʝʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʠ ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ 
ʍʠʣʝʥʜʘʨʩʢʠñ. ʉ ʫʜʦʚʦʣʩʪʚʠʝ ʠʩʢʘʤʝ ʜʘ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ CAS ʚ 
ʯʘʩʦʚʝʪʝ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʧʦʚʠʰʠ ʠʥʪʝʨʝʩʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʢʲʤ 
ʧʨʝʜʤʝʪʘ. ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʘʣʛʝʙʨʠʯʥʠ ʩʠʩʪʝʤʠ ʚ ʯʘʩʦʚʝʪʝ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʦʙʦʛʘʪʷʚʘ ʧʦʟʥʘʥʠʷʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ ʛʠ ʧʦʜʛʦʪʚʷ ʟʘ 
ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. ʉʪʫʜʝʥʪʠʪʝ ʧʨʦʷʚʷʚʘʪ 
ʠʥʪʝʨʝʩ ʥʝ ʩʘʤʦ ʜʘ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ ʦʪ ʩʙʦʨʥʠʮʠʪʝ, ʥʦ ʠ ʩʝ ʦʧʠʪʚʘʪ 
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ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʜʘ ʩʲʩʪʘʚʷʪ ʥʦʚʠ ʟʘʜʘʯʠ ʠ ʜʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ 
Maple.  

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ɸʚʪʦʨʲʪ ʝ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥ ʧʦ ʧʨʦʝʢʪ ʄʋ-ʌʄʀ-007 ʥʘ ʇʣʦʚʜʠʚʩʢʠ 
ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ. 

ɸʚʪʦʨʲʪ ʠʟʢʘʟʚʘ ʙʣʘʛʦʜʘʨʥʦʩʪʠ ʥʘ ʘʥʦʥʠʤʥʠʪʝ ʨʝʮʝʥʟʝʥʪʠ ʟʘ ʪʝʭʥʠʪʝ 
ʧʨʝʧʦʨʲʢʠ, ʢʦʠʪʦ ʧʦʚʠʰʠʭʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʪʘʪʠʷʪʘ. 
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USE OF COMPUTER ALGEBRA SYSTEMS IN FINDING OF A FORMULA FOR 
THE ▪ TERM OF A RECURRENT SEQUENCE 

Abstract: Solving the problem of finding a formula for the n term of a recurrent sequence with 
a linear dependence requires a series of calculations. We have written a sequence of 
commands in Maple that make all the necessary calculations. This helps students concentrate 
on methods of finding the general formula instead of algebraic calculations. Also, students can 
use Maple to check the completed calculations at each stage. Students can try to compose 
more difficult problems with linear connection between τ and more consecutive terms of the 
recurrent sequence. 
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STUDENTSõ AND EMPLOYERSõ SATISFACTION OF INTERNSHIP 
IN COMPANIES 

Ivaylo Staribratov 

Plovdiv University "Paisii Hilendarskiò 

Summary: The article examines the factors influencing the high school studentsô satisfaction 
of the internships, as well as the interrelationship between student satisfaction with the 
internship and the employersô satisfaction of the students' performance. A study of this 
satisfaction has been presented on the basis of a conducted survey. Positive interrelations have 
been established and the fact that primarily the organizational environment, the IT teacher's 
support and contextual factors play a crucial role in the high level of satisfaction with the 
production internship in ICT and non-ICT field. 

Key words: motivation, internship satisfaction, ICT, organizational environment, school, 
employers 

The transition from the life and role of a student to the world of labor and a worker 
is not always easy and pleasant, it is often accompanied by difficulties and problems 
in adaptation. Young people who have just graduated have to enter the labor market 
by applying their knowledge and skills learned at school in the context of the work. 
However, young graduates can not directly apply their school education knowledge 
in the new work environment. This in turn is a prerequisite for experiencing frustration, 
demotivation at work, which may lead to increased turnover of young employees in 
the organization. This transition can be facilitated and alleviated when schooling and 
learning at work go hand in hand and thus enable students to integrate the theory 
learned at school into practice by visiting manufacturing /production internship in a 
real environment. 

This also applies to the internship in ICT business, which is a mandatory subject 
in all classes with ICT ("system programming" and "graphic design", "computer 
networks", "computer technologies", etc.). Pupils carry out their mandatory internship 
either in a company with which the school has a contract or they find a place for their 
traineeship independently. 

The present study can be of benefit to all school teachers and principals who 
develop, integrate in the curriculum and administer internship programs for students 
for the first time. Its outcomes aim to undertake more effective and flexible policies for 
traineeships. They can also be a reference point for teachers, indicating that pupils 
get the maximum benefit from their internship, and this in turn is a feedback to both 
school and the company that the relationship between ICT education and ICT 
business is stable . The good interrelation between education and business brings 
benefits to both the educational institution, which needs to be "up and running" with 
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all new ICT technologies and for the business itself, which can more easily attract and 
hire potential talents, as well as for the students themselves who have the opportunity 
to apply the learned lessons in a real environment and thus their transition and 
adaptation to business is maximum balanced. 

The overall understanding of the process can be seen through the satisfaction of 
the internship experience both with students and with employers providing 
internships. However, Bulgaria currently lacks any territorial organization of the career 
guidance system. There are centers and consultants without clear co-ordination in 
their work. In classrooms, only the pedagogical counselor and form teachers work on 
the career guidance of students, which can not satisfy the need for quality and 
purposeful work with young people [1]. Therefore, any career start in the form of 
internship allows students accumulate work experience and habits in the ICT field. 
Finding work experience, in turn, satisfactory and meaningful, can help students build 
a career throughout their entire work cycle. 

In order to gain a clearer idea and conceptualization of the many factors 
influencing the satisfaction of the internship in the IT business and non IT business 
environment, different perspectives and practices will be presented. First of all, a 
review of the concept of "business internship satisfaction" for both learners and 
employers will be examined, then the factors influencing the satisfaction of internships 
in the IT sphere will be examined and some theoretical models will be presented on 
this issue . 

Definition of "internship". The internship is a fixed period of time during which 
a newly recruited worker, employee or student is trained practically in his/her 
specialty. Workplace internships have existed for centuries, and they have first 
appeared in medical education. Today, this term applies to many types of work. 
Trainee practice can be defined in different ways - in the scientific literature it is 
defined as "learning by experience", ie learning by doing "learning for experience", ie 
practical application of what is learned in theory, "practice" or experience in a given 
area, 'service-based learning', ie the accumulation of service-related experience but 
not necessarily linked to a career, 'cooperative education' resulting from learning 
through service, 'on-the-job', ie work experience gained outside the classroom [11], 
"industrial training "[16]" dual training ", ie parallel courses of theory and practice in 
companies. From the above definitions, it can be summarized that internship is a 
production practice, the learner gains practical experience in order to master a 
specialty. 

Internship Satisfaction. Job/internship satisfaction is defined as a set of 
psychological attitudes towards the work done by the worker/trainee. In the process 
of professional adaptation and self¬identification an important role is played by the 
labor activity motivation and the labor satisfaction. Satisfaction with the internship 
depends on the correspondance of the outcome of the work with the trainee's internal 
needs. 
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There are different views in the scientific literature on the satisfaction of 
internships among young and inexperienced people, but most of them unite their 
views in the following trends: 

¶ Students who have gained more experience in a work environment are clearly 
aware of their advantages and prospects in finding a job and building a career. 
They are more likely to remain in the company they have practiced [5]. 

¶ In the initial stages of the internship, trainees show a certain level of 
dissatisfaction with their assigned tasks, but at the end of the internship they 
find that they have understood the reasons for their assignments, which is a 
predictor of their ultimate satisfaction with the internship [2]. 

¶ Opportunities to start/stay in the company where the internship is held also 
play a major role in the satisfaction of learners' internship. Okay and Sahin 
have found that job offers are received by trainees who have taken their 
internship seriously, have carried out their delegated tasks responsibly and 
conscientiously, being disciplined and initiative, and therefore they have been 
highly rated by employers [14]. 

¶ Satisfied with their internship are trainees who have had constant feedback 
from their employers and also had some autonomy about how to perform their 
duties. Trainees who have been taken as part-time employees by their 
employers have shown low levels of satisfaction [4]. 

Factors influencing the satisfaction of the internship. 

Individual factors. Some authors study which of the trainees' characteristics 
predispose to success in their practice, which in turn leads to the satisfaction of the 
internship. They identify three individual factors which are defined as important 
prerequisites for an effective internship program: academic readiness (good 
theoretical training and practice in the specialty), positive expectations for practice 
and prospects of staying in a company [5,18] and self-initiative(active searching for 
information, building constructive relationships with other trainees/employees) [6]. In 
other studies, as predictors of satisfaction, qualities such as maturity and 
responsibility [10] are also distinguished. 

Support from the IT Teacher educational environment. According to Klee 
(trainees who receive support and feedback from their lecturers are much more 
satisfied with the internship than those who do not receive it.) The reason for this is 
that the school supervisors in the practice play the role of consultants and help 
trainees in the presence of difficult situations [9]. Frequent teacher visits [11], constant 
monitoring and supervision [16] are perceived as useful by learners. 

Moghaddam studies the effectiveness of student internship through the prism of 
the university administration responsible for this. Students who have been satisfied 
with the internship have indicated that the university administration has taken care of 
the good organization of their internship, taking into account their university tasks, has 
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effectively contributed to establishing and maintaining communication between 
business mentors and direct mentors at the university [12]. 

Work characteristics. Work characteristic are a set of variables related to 
employee activities at work. Lord and others quote studies that found that an important 
predictor of job or traineeship satisfaction was the similarity between trainees' skills 
and the associated task characteristics [10]. Other factors influencing the satisfaction 
are: the identity of the task, the skills, the importance of the task, the autonomy and 
the feedback. Skills are related to a range of activities and talent. Identifying the task 
is the extent to which the trainee manages to complete the task from start to finish. 
The importance of a task affects the extent to which the performance of the task is 
important to others, the autonomy is related to the freedom and relative independence 
the trainee has in planning and performing the tasks assigned to him, and the 
feedback - obtaining clear and direct information from the direct supervisor of how the 
employee manages the tasks. 

Organizational environment.The organizational environment, also known as the 
work environment, includes all learning opportunities, career development 
opportunities, company mentor support, opportunities to work in a team, co-worker 
support, and organizational satisfaction. 

Tarquin and Truscott found that the connection and relationship between trainees 
and their mentor in the organization were very important [17]. Adequate support, 
monitoring and assistance from the mentor, as well as from the other company 
employees, is a prerequisite for a high level of internship satisfaction [9]. Introducing 
in the organizational culture and identifying with the work staff leads to a higher 
commitment to the organization, clear perception of the roles in the company, lack of 
absences, low levels of stress, and reduced risk of conflict with other trainees [6,7]. 

Another study, conducted by a team of researchers from Math High School "Acad. 
Kiril Popov ", establishes that the students who have done their internship have 
remained very satisfied with the work in the company and that is of great benefit to 
them - both the gained experience and the useful contacts they have made with the 
employers and employees. Employers often provide them professional literature and 
students manage to keep close contacts with the employer [1]. 

Wen conducted a survey of a sample of 113 trainees, and found that the 
effectiveness of the attention, control and clarity of the tasks assigned by company 
mentors were positively related to the success of the internship [18]. Rothman adds 
to all this, and good communication, giving and receiving feedback from the mentor, 
offering challenging tasks as good predictors of traineeship efficiency [15]. 

Gupta and others quote studies that found that feedback, new tasks once the old 
ones were completed, clear job results, autonomy, a comfortable work environment, 
job prospects, new skills and teamwork are essential factors for trainees' satisfaction 
[5]. 
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Contextual factors. D'Abate and others distinguish several contextual factors 
that affect the satisfaction of the internship: salary, working time, travel to the 
internship place and the location of the organization in which the traineeship takes 
place. [3] Nelson also adds workplace security, peers, colleagues, and mentoring [13]. 

Paid traineeships or those in which financial compensation is offered lead to 
significantly higher levels of satisfaction than unpaid ones [9]. The interesting thing 
about Gupta's study is that there is no significant link between the length of the 
traineeship, the trainee's working hours during the week and the satisfaction of the 
traineeship [5]. 

The location of the internship also affects the satisfaction of it because internships 
with location close to the family environment are perceived more positively [3] 

Internship Employersõ satisfaction. Besides learners, employers can also 
benefit from internship programs. They more often prefer to hire people with 
knowledge and work experience and expect young people to be well-prepared for 
their needs. Recent studies, however, show that there is a significant gap between 
the expectations of companies and students [8]. For example, learners often expect 
when they start work to be introduced and well trained for their job position. 
Employers, however, expect well-trained staff to avoid additional training costs. 
Having in mind the disparity between the knowledge and skills of students, on the one 
hand, and the demands of employers, schools must offer internships to help students 
in the real world of business. 

The purpose of this study is to establish the predictors of high satisfaction with 
internships in high school students and the relationship between student internship 
satisfaction and the satisfaction of employers with student performance. 

167 students are the subject of the survey, students from Math High School 
"Acad. Kiril Popov " and Vocational School for Electrotechnics and Electronics VSEE, 
they complete their internship both in the field of ICT and in other fields. Of these, 
9.8% are from the 11 th grade, 90.2% from the 12th grade. The girls are 21.1 % and 
the boys - 78.9%. Students from different specialties - "System Programmingò - 16%, 
"Graphic Design" - 17,9%, "Computer Technics and Technologies" - 21,8%, 
"Computer Networks" - 7,1%," Microprocessors" - 18,6%, "Automation of Continuous 
Production" - 10.3%, "Electricity production" - 8.3%. 

The study involved 13 companies: 6 companies are occupied with ICT production 
(hardware and software)  and  7 companies are occupied with non-ICT production 
(refrigerators, bicycles, automotive parts, lighting fixtures and others.) 

Methods of research. Satisfaction with the internship was measured by a battery 
of D'Abate [3], Klee [9], Marlborough [11], Moghaddam [12], and Wen [18] 
methodologies. It contains 44 statements, divided into six scales, measuring the 
satisfaction factors of the internship in a 7-point scale of the Likert type: 
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The first scale of "Individual Factors" includes 7 items. It is highly reliable on the 
Kronbach criteria (Ŭ = 0.901). It contains statements, related to the personal qualities 
of the trainees, predisposing for a better internship, eg. "I was actively looking for 
feedback from my company mentor during the internship," "I volunteered to do my 
job." 

The second scale is "IT Teacher Support". It contains 9 items and the reliability of 
the scale is also high - Ŭ = 0.966. Sample statements from this scale are: "The IT 
Teacher provided me with direct and immediate feedback about how I was doing." 
"The school administration cared for the normal running of the organizational 
traineeship." 

The third scale is "Work Characteristics" consisting of 6 items (Ŭ = 0.957). It 
contains statements like that "The actual work in the company has given me an idea 
of what my knowledge of ICT is and how well I am doing my internship." 

The fourth scale is "Organizational Environment". It contains 10 statements and 
also has high reliability (Ŭ=0.958). For example, "During the internship I learned a lot 
of things I would never learn in the classroom," "My mentor in the company shared 
personal experience to give me an alternative view of the problems I had during the 
project implementation" 

The fifth scale is ñContextual Factorsò, consisting of 6 items (Ŭ = 0.880): e.g. "I 
had flexible working hours at the traineeship," "The people who worked where I was 
practicing were good-natured, and they helped me when it was necessary." 

The last scale is " Internship Satisfaction", it contains 5 items (Ŭ = 0.948) as "I 
really like the company I practiced", "One day I would be happy to start my career at 
the company I completed my internship." 

The satisfaction of the pupils' performance was measured by an author's method, 
consisting of 24 items in a 7-point Likert type scale. Statements: "Students show good 
problem solving skills", "Demonstrate self-efficacy and independence in their 
internship". This test is constructed to identify the main Employers and Mentors' 
satisfaction with the students and performance of students, the skills and knowledge 
that is considered important for a successful business: adapting to the organizational 
climate, decisions making, learn quickly, flexible behavior towards change, ability to 
apply new technology. Mentoring assessment is indicator of both the degree of 
internship effectiveness and indicator of dissonance between the knowledge received 
at school and the knowledge that is learned in internship. 

Results. In order to identify the factors influencing the overall satisfaction of the 
internships, a multiple regression analysis of all students was performed. In addition, 
ANOVA  results will be presented to better illustrate and explain the significant 
statistical differences on the "field of internship (ICT and non-ICT)" and "gender and 
field of internship" factors.In figure 1 below the ɓ-coefficients show which predictors 
of satisfaction have the greatest influence: 
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Fig.1 Impact of the predictors on the overall satisfaction of internships 

R2 in the present study shows the degree or percentage of how independent 
variables can explain the variance in the dependent variable (total internship 
satisfaction). R2 for this model is 0.729. This means that independent variables 
(individualistic factors, teacher support, performance characteristics, organizational 
environment and contextual factors) can account for 75.9% of the variance of the 
dependent variable. However, this means that 24.1% of the variance remains 
unexplained, which implies the presence and existence of other additional variables 
that have a significant function in interpreting the concept of internship satisfaction 
that is not the subject of this study. 

The results of the regression analysis show that the organizational environment 
(ɓ=0.586; p<0.001) has the greatest influence on the overall satisfaction with the 
internships. The perceived organizational support is positively related to the level of 
employee satisfaction. Organizational commitment and the presence of a manager 
who serves as a role model for trainees with whom to share their experiences is a 
significant factor in their positive perceptions of internship. No statistically significant 
difference (F (334,860) = 1,440, p = 0,232) was determined byñ gender and internship 
fieldñ, but only by the " internship field" factor was found that students who have 
completed their internship in ICT field show higher levels of organizational 
environment than students in the non-ICT field internship (F (1288, 59) = 5.542, p = 
0.020). During the ICT internship, pupils acquire new habits and skills that they have 
not developed so far in their classrooms at school. Organizational support, as well as 
school support, are vital for the internship during the course of the school year. The 
ICT organization is a place where students create their professional role models and 
enter the corporate world. Employers are also expected to practice such culture of 
sharing and providing valuable information and experience with their trainees, giving 
them an adequate insight into the organization's work processes. This in turn leads to 
a sense of belonging to trainees, as well as improved and meaningful understanding 
of the profession or business they practice. This also gives students a clear view of 
future career choices, and this in turn enables employers to retain the best talent for 
themselves. The accessibility of the learning material studied in the organization, the 
possibilities for acquiring different techniques and skills, the prestige of the 
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organization influence the overall satisfaction with the internship. In addition, the 
ability to work smoothly and qualitatively in the future, the prospects of remaining in 
the firms where the internship takes place also have an impact on the overall 
satisfaction. 

Also, the relationship between the teacher/school administration's support for the 
practice and the overall satisfaction with the internship (ɓ = 0.216; p = 0.002) is also 
significant. Teachers and school have always been a great factor in the development 
of students' professional identity, especially when it comes to the ICT field. Evidence 
for this is that ICT practitioners have shown higher values on the ñIT Teacher Supportò  
scale than students who do not practice their internship in the ICT field (F (2044,678) 
= 8,306; p = 0,005).Career guidance is very specific and involves many and diverse 
activities - diagnosis of specific talents in children; counseling parents and students 
after entering a high school; labor market survey; working with companies and making 
a connection with the business [1]. There is a general trend that the support of the IT 
teachers and school administration is very important for the students before joining 
internships. Students are actively seeking more information from their teacher, as 
most often this is their first manufacturing experience. When the knowledge, 
technology and skills acquired at school are in dissonance with business 
requirements, students rely on their school mentors for consultation, advice, and 
recommendations on how to address a particular problem they face in the internship 
It is interesting to note that girls who work in ICT companies rely heavily on the support 
of IT teachers or schools compared to girls practicing in non-ICT companies (F 
(1588,282) = 6,452; p = 0,012). This may be in the widespread stereotype that girls 
are not good at engineering disciplines and production, while there has recently been 
a higher feminization of the ICT market.It is crucial to disseminate constantly 
important, clear and timely information regarding the organization of the internship, 
as well as the easy contact with the teacher in the presence of emergencies for 
consultations. For students, the available appropriate orientation before the internship 
and the follow-up by the school, as well as the influence of the teachers exercising 
control, accessible counseling and personal support during the internship and 
subsequent evaluation and recognition of the pupils' work, have an impact on the 
overall satisfaction of the pupils during their entire internship in the designated 
organization. Here is also included the mandatory documentary part of the 
traineeship, ie the timely signing of contracts between the school and the 
organization, planning and recording the documentation for the internship in the form 
of diaries, reporting forms etc. 

Significant predictors of overall internship satisfaction are contextual factors (ɓ = 
0.147, p = 0.021). Although the internship is of a temporary nature, contextual factors 
have a significant impact on overall satisfaction with it. Although students focus on 
teacher/school support and the organizational environment as leading, the working 
time and location of the company where the internship takes place have a significant 
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effect on the satisfaction. If the traineeships are not located near the place students 
live, the transport is a problem or if the time frame itself is inadequate to the students' 
time, this can lead to low levels of satisfaction. In the present study, however, there is 
a positive factor, which means that the two school administrations have helped the 
students to practice in a comfortable manner, taking into account their curriculum and 
also the time for transportation to the place of internship. There were no statistically 
significant differences in the "internship field" (F (279,674) = 3,576; p = 0,061 and 
"internship field and gender" (F (35,043) = 0,448; p = 0,504).. 

The predictor of "individual factors" (ɓ = 0.057, p = 0.319) is negligible. It can be 
assumed that the positive attitude and activity of trainees don't play a key role in the 
high satisfaction with the internship, as Huang and Jia (2010) suggest. However, a 
significant statistical difference was found in the "internship field". Students practicing 
in the ICT sector have higher values on this scale than students  in the non-ICT field 
(F (574,135) = 5,935, p = 0,016). There were no significant differences in the "field 
internship and gender" factor (F (175,105) = 1,810, p = 0,181. Getting acquainted with 
other company employees, the initiative to search for information or feedback, and 
other proactive actions are not so crucial to the learners'satisfaction. This is probably 
because of the students' perception of the internship as a temporary phenomenon 
and an obligation in their educational process, and this leads to less proactive actions 
and initiatives on their own compared to other employees. A large number of pupils 
who have decided to apply for a job in another professional field or study abroad after 
finishing the secondary school do not perceive the accumulation of knowledge, skills 
and abilities in the organization as significant for their overall satisfaction with the 
internship as they do not see a perspective to remain in the company where their 
practice takes place. There is a tendency for a strong external motivation and a weak 
internal one in the course of the students' internship. 

Nearly no impact has the predictor of "work characteristics" (ɓ = - 0.013; p=0.904). 
The diversity of skills and habits, the identity of the tasks, the personal significance of 
the assigned tasks, the autonomy in performance and the feedback are not relevant 
to the overall satisfaction There was no statistically significant difference between 
internship field and gender F (358,590) = 3,599; p = 0.060). It can be assumed that 
the mentors in the organization where the internship is held do not entrust the students 
with complex or very specific tasks that have a direct impact on the overall business 
process within the company/ enterprise. As a result, students do not perceive the 
tasks assigned to them as personally significant. It is possible that tasks or 
responsibilities concerning the general work process are not assigned to the students 
and therefore they do not take the job characteristics as a factor determining their 
overall or final satisfaction with the internship. However, students who practice their 
ICT intenship also show higher values on this scale than non-ICT students (F 
(1453,891) = 14,592, p <0,001. ICT autonomy in performing tasks is decisive. But in 
general a large number of managers responsible for designating the tasks of their 
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trainees do not impose much control over them as they have to fulfill other duties 
related to their job position. 

This implies freedom and autonomy in fulfilling the assignment tasks by the pupils, 
but this is not perceived as an advantage by the students. Mentor's feedback is also 
not considered to be crucial to overall satisfaction because, although they have a final 
assessment of the internship given by the mentor, this assessment is usually formal 
and does not directly indicate the skills and habits of the students acquired in the 
companies where they work. However, students who practice in IT companies show 
significantly greater satisfaction with their internship than students who are not 
practice their internship in this field F (349,396) = 5,107; p = 0.025). 

 Many employers try to benefit from student internships by looking at their trainees 
as "temporary tenants" and thus saving the need and time of recruiting and selecting 
cadres needed for certain projects, they often succeed in discovering "the best 
potential" for their needs but they do not have the necessary time resources to provide 
the maximum levels for training young people or cannot keep them for their needs 
because of the students' desire to continue their education elsewhere or students' 
high requirements to start a career. 

In order to establish the correlation between the student satisfaction and the 
employers' satisfaction with the students' performance in ICT sector, a correlation 
analysis was made. Pearson's coefficient was low and negligible (R2=0,263; 
p=0,126). It cannot be said that the satisfaction of the trainees is directly dependent 
on that of the employers. Perhaps the reasons for this are complex: the quality of the 
feedback given by the employer, the identity of the tasks assigned to them, the quality 
of project implementation, etc. So a conclusion could be drawn that the relationship 
between education and business is positive, but further efforts are needed in this 
direction to be improved. 

Conclusion 

The present study found the influence of certain factors on the high school 
students'satisfaction with the production internship. A multiple regression analysis 
was used that determines the predictors that have the greatest impact on satisfaction. 
These are: organizational environment, teacher/school support and contextual 
factors. To a lesser extent, it concerns individual factors and work characteristics. The 
correlation analysis showed that there is a very low and insignificant but positive 
correlation between student satisfaction with internship and employers' satisfaction 
with student performance. But if employers and school administrators take into 
account that focusing on the organizational environment, IT teacher support, and 
contextual factors have a strong impact on overall student satisfaction, they could 
further strengthen their cooperation in these areas and in this way to build an even 
stronger link between education and business, proof of which will be the strong 
satisfaction with the students' internship. 
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ʈʝʟʶʤʝ: ʅʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʝ ʧʦʩʚʝʪʝʥʘ ʥʘ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʘʣʪʝʨʥʘʪʠʚʝʥ 
ʤʝʪʦʜʠʯʝʩʢʠ ʧʦʜʭʦʜ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ ʢʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝ ʚ ʥʘʯʘʣʥʦʪʦ ʫʯʠʣʠʱʝ 
ʯʨʝʟ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʛʨʫʧʦʚʘʪʘ ʠ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ. ʎʝʣʪʘ ʝ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 
ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʫʤʝʥʠʷ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʫʯʝʥʝ ʦʱʝ ʦʪ ʨʘʥʥʘ ʚʲʟʨʘʩʪ. 
ʈʘʟʛʣʝʜʘʥʠ ʩʘ ʧʦʥʷʪʠʷʪʘ ʛʨʫʧʘ ʠ ʝʢʠʧ, ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪ, ʠ ʝ ʦʙʲʨʥʘʪʦ 
ʚʥʠʤʘʥʠʝ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠ ʫʤʝʥʠʝʪʦ ʟʘ ʫʯʝʥʝ. ʇʨʝʜʣʦʞʝʥ ʝ 
ʧʨʠʤʝʨʝʥ ʚʘʨʠʘʥʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʯʨʝʟ ʠʟʙʨʘʥʠʷ 
ʠʥʦʚʘʪʠʚʝʥ ʧʦʜʭʦʜ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ 3 - 4. ʢʣʘʩ ʧʦ ʜʠʩʮʠʧʣʠʥʘʪʘ 
Ăʂʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝñ. ʇʨʦʝʢʪʠʪʝ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʩ ʝʟʠʢʘ ʟʘ ʙʣʦʢʦʚʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ Scratch. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʛʨʫʧʦʚʘ ʠ ʝʢʠʧʥʘ ʨʘʙʦʪʘ, ʜʠʛʠʪʘʣʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ, ʫʤʝʥʠʝ ʟʘ 
ʫʯʝʥʝ, ʢʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝ, Scratch. 

1. ɻʳʛʞʝʞʦʡʞ 

ʇʨʝʟ ʫʯʝʙʥʘʪʘ 2018-2019 ʛʦʜʠʥʘ ʚ 3. ʠ 4. ʢʣʘʩ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʝ ʩʝ 
ʚʲʚʝʞʜʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʥʦʚʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ Ăʂʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝñ. 
ʇʨʝʛʣʝʜʲʪ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ, ʧʦ ʢʦʠʪʦ ʱʝ ʩʝ ʧʨʦʚʝʞʜʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦʢʘʟʚʘ, 
ʯʝ ʩʝ ʧʨʝʜʚʠʞʜʘ ʨʘʥʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚʲʚ ʚʠʟʫaʣʥʠ ʙʣʦʢʦʚʠ ʩʨʝʜʠ 
(ʥʘʧʨʠʤʝʨ ʩʠʩʪʝʤʘʪʘ Scratch). ʆʯʝʚʠʜʥʦ ʝ, ʯʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʥʦʚʠ 
ʤʝʪʦʜʠʯʝʩʢʠ ʧʦʭʚʘʪʠ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʩʣʦʞʥʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ ʢʘʪʦ 
ʢʦʤʧʶʪʲʨʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʨʘʥʥʘ ʫʯʠʣʠʱʥʘ ʚʲʟʨʘʩʪ. ʊʫʢ ʩʝ ʨʘʟʛʣʝʞʜʘ ʝʜʥʘ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʛʨʫʧʦʚʘ ʠ ʝʢʠʧʥʘ ʨʘʙʦʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚ ʯʘʩʪʥʦʩʪ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʢʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝ. ɽʜʥʘ ʦʪ ʯʝʩʪʦ ʧʨʠʣʘʛʘʥʠʪʝ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ ʝ 
ʛʨʫʧʦʚʘʪʘ ʨʘʙʦʪʘ, ʢʦʷʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʤʦʞʝ ʜʘ ʧʨʝʨʘʩʥʝ ʠ ʚ ʝʢʠʧʥʘ ʨʘʙʦʪʘ. ɿʘ 
ʨʘʟʣʠʢʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʷ ʧʦʜʭʦʜ ʥʘ ʦʙʫʯʝʥʠʝ, ʪ̫  ʚʢʣʶʯʚʘ ʚ ʩʝʙʝ ʩʠ ʤʘʢʩʠʤʘʣʥʘ 
ʘʢʪʠʚʥʦʩʪ ʦʪ ʩʪʨʘʥʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʪʘʟʠ 
ʘʢʪʠʚʥʦʩʪ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʩʝ ʫʩʚʦʷʚʘ ʧʦ-ʙʲʨʟʦ, ʧʦ-ʣʝʩʥʦ ʠ ʧʦ ʧʦ-ʧʨʠʷʪʝʥ 
ʥʘʯʠʥ, ʘ ʫʯʝʥʠʮʠʪʝ ʠʟʛʨʘʞʜʘʪ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʩʚʦʙʦʜʥʦ ʦʙʱʫʚʘʥʝ ʩ ʦʢʦʣʥʠʪʝ ʠ 
ʟʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʩ ʪʷʭ. ɻʨʫʧʦʚʘʪʘ ʠ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ ʜʘʚʘʪ ʧʦ-ʛʦʣʝʤʠ 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 
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ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ Ăʫʤʝʥʠʝ ʟʘ ʫʯʝʥʝñ ʫ ʫʯʝʥʠʮʠʪʝ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦʪʦ 
ʦʙʫʯʝʥʠʝ, ʟʘʱʦʪʦ ʠʟʛʨʘʞʜʘ ʫʤʝʥʠʝ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʟʥʘʥʠʷ ʦʪ 
ʫʯʠʣʠʱʝ ʚ ʨʝʘʣʥʠ ʩʠʪʫʘʮʠʠ ʦʪ ʞʠʚʦʪʘ  ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʟʠʤʘʥʝ ʥʘ ʧʦ-ʙʲʨʟʠ ʠ 
ʘʜʝʢʚʘʪʥʠ ʨʝʰʝʥʠʷ. ʊʫʢ ʨʘʟʛʣʝʞʜʘʤʝ ʨʘʟʣʠʯʥʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʤʝʪʦʜʠ ʟʘ 
ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʛʨʫʧʦʚʘʪʘ ʠ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝ  ʥʘ ʧʨʦʝʢʪʠ, ʨʝʘʣʠʟʠʨʘʥʠ ʩ ʝʟʠʢʘ 
ʟʘ ʙʣʦʢʦʚʦ ʧʨʦʛʨʘʤʠʨʘʥʝ Scratch. 

2. ʁʠʤʧʟʞʦʡʞ 

ʂʦʛʘʪʦ ʛʦʚʦʨʠʤ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʛʨʫʧʦʚʘʪʘ ʠ ʝʢʠʧʥʘ ʨʘʙʦʪʘ ʚ 
ʦʙʫʯʝʥʠʝʪʦ, ʧʲʨʚʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʷʩʥʠ ʢʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʛʨʫʧʘʪʘ ʠ ʝʢʠʧʘ, ʧʦ 
ʢʘʢʚʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʠ ʢʘʢʚʠ ʩʘ ʪʝʭʥʠʪʝ ʦʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘ ʜʘ ʤʦʞʝ 
ʘʜʝʢʚʘʪʥʦ ʜʘ ʙʲʜʘʪ ʚʥʝʜʨʷʚʘʥʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʈʘʟʣʠʯʥʠʪʝ ʘʚʪʦʨʠ ʜʘʚʘʪ 
ʨʘʟʣʠʯʥʠ ʜʝʬʠʥʠʮʠʠ ʟʘ ʧʦʥʷʪʠʷʪʘ, ʥʦ ʩʧʦʨʝʜ ɼʞ. ʂʘʪʮʝʥʙʘʭ ʠ ɼ. ʉʤʠʪ ʛʨʫʧʘʪʘ 
ʝ Ăʥʘʡ-ʦʙʠʢʥʦʚʝʥʘ ʩʪʨʫʢʪʫʨʥʘ ʝʜʠʥʠʮʘ, ʚ ʢʦʷʪʦ ʥʷʤʘ ʥʠʢʘʢʚʘ ʟʥʘʯʠʤʘ 
ʧʦʪʨʝʙʥʦʩʪ ʦʪ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘé ʣʠʧʩʚʘ ʢʘʢʚʘʪʦ ʠ ʜʘ ʝ ʝʢʠʧʥʘ ʮʝʣ, 
ʦʪʛʦʚʦʨʥʦʩʪ, ʚʟʘʠʤʥʦʩʪñ [1], ʘ ʝʢʠʧʲʪ ʝ Ăʤʘʣʢʘ ʛʨʫʧʘ ʦʪ ʭʦʨʘ ʩ ʚʟʘʠʤʦʜʦʧʲʣʚʘʱʠ 
ʩʝ ʫʤʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʩʝ ʧʦʩʚʝʪʠʣʠ ʥʘ ʝʜʥʘ ʦʙʱʘ ʮʝʣ, ʠʤʘʪ ʦʙʱʠ ʟʘʜʘʯʠ ʠ ʧʦʜʭʦʜ, 
ʟʘ ʢʦʠʪʦ ʩʘ ʦʪʛʦʚʦʨʥʠ ʝʜʠʥ ʧʨʝʜ ʜʨʫʛñ [2]. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʧʨʘʚʠ ʨʘʟʣʠʢʘ ʠ 
ʜʘ ʩʝ ʟʥʘʝ, ʯʝ ʚʩʝʢʠ ʝʢʠʧ ʝ ʛʨʫʧʘ, ʥʦ ʥʝ ʚʩʷʢʘ ʛʨʫʧʘ ʝ ʝʢʠʧ ï ʚʧ̡ʨʦʩ ʥʘ ʚʨʝʤʝ ʝ 
ʜʘ ʩʝ ʨʘʟʙʝʨʝ ʜʘʣʠ ʛʨʫʧʘʪʘ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ ʫʩʧʝʰʥʦ ʚ ʝʢʠʧ. ʆʩʥʦʚʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʩʘ ʚʘʞʥʠ ʟʘ ʛʨʫʧʦʚʘʪʘ ʠ ʝʢʠʧʥʘ ʨʘʙʦʪʘ ʠ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ 
ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʧʨʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʚ ʦʙʫʯʝʥʠʝʪʦ, ʩʘ ʝʪʘʧʠʪʝ ʥʘ ʨʘʟʚʠʪʠʝ 
ʦʪ ʥʠʚʦ ʛʨʫʧʘ ʢʲʤ ʝʢʠʧ, ʙʨʦʷʪ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʠ ʨʦʣʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʟʘʝʤʘʪ 
ʫʯʘʩʪʚʘʱʠʪʝ. ʀʤʘ ʧʨʠʤʝʨʥʘ ʨʘʤʢʘ, ʢʦʷʪʦ ʧʨʝʜʩʪʘʚʷ ʢʘʢʚʠ ʩʘ ʝʪʘʧʠʪʝ, ʨʦʣʠʪʝ ʠ 
ʧʦʜʭʦʜʷʱʠʷ ʙʨʦʡ ʫʯʘʩʪʥʠʮʠ, ʥʦ ʚ ʨʘʟʣʠʯʥʠʪʝ ʩʠʪʫʘʮʠʠ ʪʝ ʚʘʨʠʨʘʪ ʠ ʩʝ ʠʟʙʠʨʘʪ 
ʩʧʨʷʤʦ ʧʦʩʪʘʚʝʥʘʪʘ ʟʘʜʘʯʘ ʠʣʠ ʩʠʪʫʘʮʠʷ, ʢʘʪʦ ʮʝʣʪʘ ʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʥʘʡ-
ʝʬʝʢʪʠʚʝʥ ʨʝʟʫʣʪʘʪ.  

ɻʨʫʧʦʚʘʪʘ ʠ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ ʝ ʠʥʪʝʨʘʢʪʠʚʝʥ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʝʪʦ, 
ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʢʦʡʪʦ ʫʯʝʥʠʮʠʪʝ ʠʣʠ ʩʲʦʪʚʝʪʥʦ ʩʪʫʜʝʥʪʠʪʝ ʙʠʭʘ ʧʨʠʜʦʙʠʣʠ 
ʧʦʚʝʯʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʘʜʠʮʠʦʥʥʠʷ ʧʦʜʭʦʜ. 
ɺʥʠʤʘʥʠʝ ʱʝ ʩʝ ʦʙʲʨʥʝ ʥʘ ʪʦʚʘ ʢʘʢ ʧʦʜʭʦʜʲʪ ʚʣʠʷʝ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʚʝ ʦʪ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʬʦʨʤʠʨʘʪ ʫ ʫʯʘʱʠʪʝ ʩʝ ï Ăʜʠʛʠʪʘʣʥʘ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪñ ʠ Ăʫʤʝʥʠʝ ʟʘ ʫʯʝʥʝñ. ʊʫʢ ʱʝ ʠʟʷʩʥʠʤ ʥʘʢʨʘʪʢʦ ʧʦʥʷʪʠʷʪʘ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʥ ʧʦʜʭʦʜ, ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 
ʛʦʜʠʥʠ ʜʦʤʠʥʠʨʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʥ ʧʦʜʭʦʜ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ 
ʪʦʚʘ ʥʘʤʠʨʘ ʠʟʨʘʞʝʥʠʝ ʚ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘ ʨʘʤʢʘ (ɽʂʈ) ʠ ʚ 
ʅʘʮʠʦʥʘʣʥʘʪʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘ ʨʘʤʢʘ (ʅʂʈ). ʊʝʟʠ ʨʘʤʢʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʙʱʘ 
ʧʨʝʧʦʨʲʯʠʪʝʣʥʘ ʧʦʟʠʮʠʷ ʟʘ ʦʨʠʝʥʪʘʮʠʷ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, 
ʦʙʫʯʝʥʠʝʪʦ ʠ ʫʯʝʥʝʪʦ ʯʨʝʟ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʥʘʙʦʨ ʦʪ ʢʨʠʪʝʨʠʠ, 
ʢʦʠʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʥʝʛʦ. 



XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 249 

 

ʂʦʤʧʝʪʝʥʮʠʠʪʝ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʜʠʥʘʤʠʯʥʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʢʦʛʥʠʪʠʚʥʠ ʠ 
ʤʝʪʘ-ʢʦʛʥʠʪʠʚʥʠ ʟʥʘʥʠʷ, ʤʝʞʜʫʣʠʯʥʦʩʪʥʠ, ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 
ʫʤʝʥʠʷ, ʢʘʢʪʦ ʠ ʝʪʠʯʥʠ ʮʝʥʥʦʩʪʠ ʠ ʧʦʚʝʜʝʥʠʝ. ɸ ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʝ Ăʜʦʢʘʟʘʥʘ 
ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʣʠʯʥʦʩʪʥʠ, ʩʦʮʠʘʣʥʠ ʠ/ʠʣʠ 
ʤʝʪʦʜʦʣʦʛʠʯʥʠ ʜʘʜʝʥʦʩʪʠ ʚ ʨʘʙʦʪʥʠ ʠʣʠ ʫʯʝʙʥʠ ʩʠʪʫʘʮʠʠ ʠ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʠ 
ʣʠʯʥʦʩʪʥʦ ʨʘʟʚʠʪʠʝñ [6]. ɽʂʈ ʦʙʝʜʠʥʷʚʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠ ʨʘʤʢʠ 
ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʪʨʘʥʠ ʦʢʦʣʦ ʦʙʱʘ ʩʲʧʦʩʪʘʚʠʪʝʣʥʘ ʦʩʥʦʚʘ ʠ ʜʝʬʠʥʠʨʘ ʦʩʝʤ 
ʢʣʶʯʦʚʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʢʦʠʪʦ ʩʘ  ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʣʠʯʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ. 
ʂʣʶʯʦʚʠʪʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʧʦʩʦʯʝʥʠ ʚ ɽʚʨʦʧʝʡʩʢʘʪʘ ʨʝʬʝʨʝʥʪʥʘ ʨʘʤʢʘ, ʩʘ: 
ʦʙʱʫʚʘʥʝ ʥʘ ʨʦʜʝʥ ʝʟʠʢ; ʦʙʱʫʚʘʥʝ ʥʘ ʯʫʞʜʠ ʝʟʠʮʠ; ʤʘʪʝʤʘʪʠʯʝʩʢʘ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠ ʦʩʥʦʚʥʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ; 
ʝʡʜʡʫʙʤʦʙ ʣʧʥʨʞʫʞʦʫʦʧʪʫ (ʡʦʭʧʩʥʙʯʡʧʦʦʡ ʡ ʣʧʥʬʦʡʣʙʯʡʧʦʦʡ ʫʞʮʦʧʤʧʜʡʡ 
- ʁʃʋ); ʬʥʞʦʡʸ ʠʙ ʬʰʞʦʞ; ʦʙʱʝʩʪʚʝʥʠ ʠ ʛʨʘʞʜʘʥʩʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ; 
ʠʥʠʮʠʘʪʠʚʥʦʩʪ ʠ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ; ʢʫʣʪʫʨʥʘ ʦʩʲʟʥʘʪʦʩʪ ʠ ʪʚʦʨʯʝʩʪʚʦ [7]. 

ʂʣʶʯʦʚʠʪʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʢʦʠʪʦ ʱʝ ʩʝ ʨʘʟʛʣʝʜʘʪ ʩʘ Ăʜʠʛʠʪʘʣʥʘ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪñ ʠ Ăʫʤʝʥʠʝ ʟʘ ʫʯʝʥʝñ, ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʧʦʜʭʦʜʘ 
ʟʘ ʛʨʫʧʦʚʘʪʘ ʠ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ ʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʝʜʤʝʪʘ Ăʂʦʤʧʶʪʲʨʥʦ 
ʤʦʜʝʣʠʨʘʥʝñ ʚ ʥʘʯʘʣʥʦʪʦ ʫʯʠʣʠʱʝ, ʪʦʝʩʪ ʥʘʩʦʯʝʥʦ ʝ ʢʲʤ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ɼʠʛʠʪʘʣʥʘʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʧʨʝʜʧʦʣʘʛʘ ʫʚʝʨʝʥʦ 
ʠ ʢʨʠʪʠʯʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʠ 
ʧʨʠʪʝʞʘʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠ ʫʤʝʥʠʷ ʚ ʪʘʟʠ ʦʙʣʘʩʪ (ʜʘ ʩʝ ʟʥʘʷʪ ʦʩʥʦʚʥʠ ʢʦʤʧʶʪʲʨʥʠ 
ʧʨʦʛʨʘʤʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʝʢʩʪʦʚʝ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ ʠ ʙʘʟʠ 
ʜʘʥʥʠ; ʜʘ ʩʝ ʪʲʨʩʠ, ʩʲʙʠʨʘ, ʩʲʭʨʘʥʷʚʘ, ʦʙʨʘʙʦʪʚʘ ʠ ʫʧʨʘʚʣʷʚʘ ʠʥʬʦʨʤʘʮʠʷ; ʜʘ 
ʩʝ ʦʮʝʥʷʚʘ  ʘʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ; ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʥʪʝʨʥʝʪ ʙʘʟʠʨʘʥʠ 
ʫʩʣʫʛʠ, ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʠʪʝ ʯʨʝʟ ʢʨʠʪʠʯʥʦ ʤʠʩʣʝʥʝ, ʪʚʦʨʯʝʩʪʚʦ ʠ 
ʥʦʚʘʪʦʨʩʪʚʦ ʠ ʪ.ʥ.). ɸ ʫʤʝʥʠʝʪʦ ʟʘ ʫʯʝʥʝ ʧʨʝʜʧʦʣʘʛʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʩʝ 
ʧʦʩʪʦʷʥʩʪʚʘ ʚ ʫʯʝʥʝʪʦ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʜʘ ʩʝ ʦʨʛʘʥʠʟʠʨʘ ʩʦʙʩʪʚʝʥʦʪʦ ʫʯʝʥʝ ʚ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʥʫʞʜʠ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʝ ʠʥʜʠʚʠʜʫʘʣʥʦ ʠʣʠ ʥʘ 
ʛʨʫʧʠ, ʠ ʜʘ ʩʝ ʧʦʟʥʘʚʘʪ ʨʘʟʣʠʯʥʠʪʝ ʧʦʜʭʦʜʠ, ʤʝʪʦʜʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʫʯʝʥʝ 
(ʚʢʣʶʯʚʘ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ ʠ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʛʦʪʦʚʥʦʩʪ ʟʘ 
ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ ʚʝʯʝ ʧʨʠʜʦʙʠʪʠ ʟʥʘʥʠʷ ʠ ʪ.ʥ.). ʋʤʝʥʠʝʪʦ ʟʘ ʫʯʝʥʝ ʠʟʠʩʢʚʘ ʜʦʙʨʠ 
ʟʥʘʥʠʷ, ʢʦʠʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʝʟʠʢʦʚʠʪʝ ʠ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ, ʟʘʱʦʪʦ ʪʝ ʱʝ ʩʘ 
ʥʝʟʘʤʝʥʠʤ ʧʦʤʦʱʥʠʢ ʚ ʧʦ-ʥʘʪʘʪʲʰʥʦʪʦ ʫʯʝʥʝ. ɻʨʫʧʦʚʘʪʘ ʠ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ 
ʚʣʠʷʝ ʧʦʣʦʞʠʪʝʣʥʦ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʟʠ ʜʚʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫ ʫʯʝʥʠʮʠʪʝ, 
ʪʲʡ ʢʘʪʦ ʚʢʣʶʯʚʘ ʚ ʩʝʙʝ ʩʠ ʤʘʢʩʠʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʦʪ ʪʷʭʥʘ ʩʪʨʘʥʘ ʚ ʫʯʝʙʥʦ-
ʚʲʟʧʠʪʘʪʝʣʥʠʷ ʧʨʦʮʝʩ (ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʥʘ 
ʨʘʙʦʪʘ ʧʦ ʟʘʜʘʥʠʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ), ʜʠʘʣʦʛʦʚ ʚʠʜ 
ʢʦʤʫʥʠʢʘʮʠʷ, ʨʘʟʚʠʚʘʥʝ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ, ʫʤʝʥʠʷ ʟʘ ʧʣʘʥʠʨʘʥʝ, ʢʨʝʘʪʠʚʥʦʩʪ, 
ʢʨʠʪʠʯʥʦ ʤʠʩʣʝʥʝ, ʜʠʥʘʤʠʢʘ ʠ ʜʨʫʛʠ. 
ʉʧʦʨʝʜ ʂʠʨʠʥʘ ɹʦʡʢʦʚʘ Ăʩʪʫʜʝʥʪʠʪʝ ʚ ʜʠʛʠʪʘʣʥʘʪʘ ʝʨʘ ʩʝ ʥʫʞʜʘʷʪ ʠ 
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ʤʝʜʠʠ, ʫʝʙ ʙʘʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ, ʘʫʜʠʦ ʠ ʚʠʟʫʘʣʥʠ ʩʪʠʤʫʣʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʠ 
ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʨʘʙʦʪʘ ʚ ʛʨʫʧʘ, 
ʜʝʡʥʦʩʪʠ ʥʘ ʧʨʠʥʮʠʧʘ ʥʘ ʨʦʣʝʚʠʪʝ ʠʛʨʠ. ʊʦʚʘ ʥʘʣʘʛʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 
ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʲʚʲʨʰʝʥʦ ʥʦʚ ʧʦʜʭʦʜ ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ. ʅʦ ʥʝ ʧʦʜʭʦʜ, ʢʦʡʪʦ 
ʩʘʤʦʮʝʣʥʦ ʜʘ ʚʲʚʣʠʯʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʜʠʛʠʪʘʣʥʠ ʩʨʝʜʩʪʚʘ. ɸ ʪʘʢʲʚ, 
ʢʦʡʪʦ ʜʘ ʠʥʪʝʛʨʠʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʜʘ ʦʩʠʛʫʨʷʚʘ ʧʦ-ʛʦʣʷʤʘ ʘʚʪʦʥʦʤʥʦʩʪ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʨʠ 
ʪʷʭʥʘʪʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ, ʜʘ ʥʘʩʲʨʯʘʚʘ ʨʘʙʦʪʘʪʘ ʠʤ ʚ ʛʨʫʧʠ ʧʦ 
ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʝʢʪʠñ [9]. ʊʚʲʨʜʝʥʠʝʪʦ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ 
ʩʪʫʜʝʥʪʠʪʝ, ʥʦ ʩʤʝʣʦ ʤʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʪʦʚʘ ʙʠ ʤʦʛʣʦ ʜʘ ʙʲʜʝ ʧʨʠʣʦʞʝʥʦ 
ʢʲʤ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʱʝ ʦʪ ʥʘʡ-ʨʘʥʥʘ ʚʲʟʨʘʩʪ ʚ ʥʘʯʘʣʥʦʪʦ ʫʯʠʣʠʱʝ. 
ʂʦʛʘʪʦ ʪʝʟʠ ʤʝʪʦʜʠ ʩʝ ʚʥʝʜʨʷʪ ʚ ʦʙʫʯʝʥʠʝʪʦ ʦʱʝ ʦʪ ʥʘʯʘʣʝʥ ʝʪʘʧ,  ʫʯʝʥʠʮʠʪʝ 
ʚʝʯʝ ʱʝ ʩʘ ʟʘʧʦʟʥʘʪʠ ʩ ʪʷʭ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʝ ʤʥʦʛʦ ʧʦ-ʣʝʩʥʦ ʱʝ ʤʦʛʘʪ ʜʘ 
ʥʘʜʛʨʘʞʜʘʪ ʧʦʣʫʯʝʥʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʟʘʱʦʪʦ ʱʝ ʩʘ ʩʚʠʢʥʘʣʠ ʩ ʥʘʯʠʥʘ ʥʘ 
ʨʘʙʦʪʘ.  

ʉʣʝʜ ʢʘʪʦ ʪʝʦʨʝʪʠʯʥʠʪʝ ʧʦʥʷʪʠʷ ʚʝʯʝ ʩʘ ʧʦʷʩʥʝʥʠ, ʝ ʨʝʜ ʥʘ  ʧʨʝʜʩʪʘʚʷʥʝʪʦ 
ʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʛʨʫʧʦʚʘʪʘ ʠ ʝʢʠʧʥʘʪʘ ʨʘʙʦʪʘ. ʀʟʙʨʘʥʠʷʪ 
ʤʝʪʦʜ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʡ ʝ ʯʨʝʟ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʝʢʪʠ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ 
ʨʘʙʦʪʘ. T̡ ʡ ʢʘʪʦ ʨʘʙʦʪʘʪʘ ʧʦ ʪʝʟʠ ʧʨʦʝʢʪʠ ʠʟʠʩʢʚʘ ʛʨʫʧʘ ʦʪ ʭʦʨʘ ʩ 
ʚʟʘʠʤʦʜʦʧʲʣʚʘʱʠ ʩʝ ʫʤʝʥʠʷ, ʢʦʠʪʦ ʠʤʘʪ ʦʙʱʘ ʟʘʜʘʯʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ, ʧʦʩʪʠʛʘʥʝ 
ʥʘ ʦʙʱʘ ʮʝʣ ʠ ʥʦʩʝʥʝ ʥʘ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʡ, ʪʫʢ ʛʦʚʦʨʠʤ ʟʘ ʝʢʠʧʥʘ 
ʨʘʙʦʪʘ. ɿʘʜʘʯʘʪʘ, ʢʦʷʪʦ ʝ ʠʟʙʨʘʥʘ ʝ ʩʚʲʨʟʘʥʘ ʩ ʯʘʩʪ ʦʪ ʪʝʤʠʪʝ ʚ ʫʯʝʙʥʘʪʘ 
ʧʨʦʛʨʘʤʘ ʟʘ 3.-4. ʢʣʘʩ ʧʦ ʜʠʩʮʠʧʣʠʥʘʪʘ Ăʂʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝñ, ʢʦʷʪʦ 
ʩʧʦʨʝʜ ʥʦʚʠʷ ʟʘʢʦʥ ʟʘ ʧʨʝʜʫʯʠʣʠʱʥʦʪʦ ʠ ʫʯʠʣʠʱʥʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʚʣʷʟʲʣ ʚ ʩʠʣʘ 
ʦʪ 1 ʘʚʛʫʩʪ 2016 ʛʦʜʠʥʘ ʠ ʙʘʟʠʨʘʥʠʷ ʥʘ ʥʝʛʦ ʩʪʘʥʜʘʨʪ ʟʘ ʫʯʝʙʝʥ ʧʣʘʥ, ʝ 
ʦʧʨʝʜʝʣʝʥʘ ʟʘ ʠʟʫʯʘʚʘʥʝ ʚ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʦʱʝ ʚ ʥʘʯʘʣʥʘʪʘ 
ʫʯʠʣʠʱʥʘ ʩʪʝʧʝʥ ʚ ʨʘʤʢʠʪʝ ʥʘ 1 ʯʘʩ ʩʝʜʤʠʯʥʦ. ʇʦ ʜʘʥʥʠ ʥʘ ʄʆʅ ʧʨʠ 
ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʫʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ Ăʂʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝñ ʚ 
ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʚ 3. ʠ 4. ʢʣʘʩ ʱʝ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʥʘʜ 600 
ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʫʯʠʪʝʣʠ. ʆʯʝʚʠʜʥʦ ʝ, ʯʝ ʩ ʪʝʟʠ ʫʯʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘ 
ʩʲʦʪʚʝʪʥʦ ʦʙʫʯʝʥʠʝ [10]. 

ɺ ʧʝʨʠʦʜʘ 02.04.-05.04.2018 ʛʦʜʠʥʘ ʘʚʪʦʨʠʪʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ  
ʧʨʦʚʝʜʦʭʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʝʥ ʢʫʨʩ ʥʘ ʪʝʤʘ Ăɹʣʦʢ-ʙʘʟʠʨʘʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ 
ʢʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝ ʚ ʥʘʯʘʣʥʦʪʦ ʫʯʠʣʠʱʝñ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 32 
ʘʢʘʜʝʤʠʯʥʠ ʯʘʩʘ ʚ ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ ʢʘʪʦ ʙʝʰʝ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥ  
ʧʦʜʭʦʜʘ ʟʘ ʛʨʫʧʦʚʘ ʠ ʝʢʠʧʥʘ ʨʘʙʦʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ. ɺ ʢʫʨʩʘ ʫʯʘʩʪʚʘʭʘ 30 ʫʯʠʪʝʣʠ 
ʦʪ ʛʨʘʜ ʇʣʦʚʜʠʚ, ʢʦʠʪʦ ʪʨʷʙʚʘʰʝ ʜʘ ʧʨʠʜʦʙʠʷʪ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ 
ʪʝʤʘʪʘ. ʊʝ ʧʨʠʪʝʞʘʚʘʭʘ ʨʘʟʣʠʯʥʦ ʥʠʚʦ ʥʘ ʜʠʛʠʪʘʣʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠ ʥʘ ʫʤʝʥʠʝ 
ʟʘ ʫʯʝʥʝ. ɺʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʝ ʩ ʮʝʣ ʜʘ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʠ 
ʨʝʟʫʣʪʘʪʠ ʩ ʤʘʢʩʠʤʘʣʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʩʧʨʷʤʦ ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ, ʩʚʲʨʟʘʥʠ ʩ 
ʙʣʦʢ-ʙʘʟʠʨʘʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʢʦʤʧʶʪʲʨʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ 
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ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ. ʅʝʟʘʚʠʩʠʤʦ, ʯʝ ʧʦʜʭʦʜʲʪ ʝ 
ʧʨʠʣʦʞʝʥ ʚ ʛʨʫʧʘ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ ʫʯʠʪʝʣʠ, ʘʥʘʣʦʛʠʯʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʣʦʞʝʥ 
ʠ ʧʨʠ ʫʯʝʥʠʮʠʪʝ ʦʪ ʥʘʯʘʣʥʦʪʦ ʫʯʠʣʠʱʝ, ʟʘʱʦʪʦ ʠʟʫʯʘʚʘʥʠʷʪ ʤʘʪʝʨʠʘʣ ʝ ʝʜʠʥ ʠ 
ʩʲʱ ï ʧʨʦʩʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʤʝʥʠ ʛʨʫʧʘʪʘ ʫʯʘʩʪʥʠʮʠ. 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʢʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝ ʚ ʥʘʯʘʣʝʥ ʝʪʘʧ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ 
ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʥʘʯʘʣʥʠ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʦʪʥʦʰʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 
ʜʠʛʠʪʘʣʥʘʪʘ ʛʨʘʤʦʪʥʦʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʯʨʝʟ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʤʦʜʝʣʠ 
ʥʘ ʧʦʟʥʘʪʠ ʦʙʝʢʪʠ, ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʩ ʪʷʭ [11]. 
ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʟʘ 3. ʢʣʘʩ ʩʝ ʩʲʩʪʦʠ ʦʪ ʪʝʤʠ, ʢʦʠʪʦ ʩʘ 
ʩʚʲʨʟʘʥʠ ʩ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʠʛʠʪʘʣʥʘ ʠʜʝʥʪʠʯʥʦʩʪ, ʧʨʦʛʨʘʤʠʨʘʥʝ ʙʝʟ 
ʢʦʤʧʶʪʲʨ ʠ ʨʘʙʦʪʘ ʩ ʚʠʟʫʘʣʥʘ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ ʟʘ 4. ʢʣʘʩ ʩʝ ʩʲʩʪʦʠ ʦʪ ʪʝʤʠ, ʢʦʠʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʠʥʬʦʨʤʘʮʠʷ ʠ 
ʜʠʛʠʪʘʣʥʘ ʠʜʝʥʪʠʯʥʦʩʪ, ʨʘʙʦʪʘ ʩ ʚʠʟʫʘʣʥʘ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 
ʥʘ ʧʨʦʛʨʘʤʠʨʫʝʤʠ ʫʩʪʨʦʡʩʪʚʘ.  

ʀʟʙʨʘʥʠʷʪ ʝʟʠʢ ʟʘ ʙʣʦʢʦʚʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʦʪ ʘʚʪʦʨʠʪʝ ʝ Scratch, ʟʘʝʜʥʦ ʩ 
ʝʜʥʦʠʤʝʥʥʘʪʘ ʚʠʟʫʘʣʥʘ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ.  

 
ʌʠʛʫʨʘ 4. ɺʠʟʫʘʣʥʘ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ Scratch 

ɽʟʠʢʲʪ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ Scratch ʝ ʩʲʟʜʘʜʝʥ ʚ ʄʘʩʘʯʫʟʝʪʩʢʠʷ ʪʝʭʥʦʣʦʛʠʯʝʥ 
ʠʥʩʪʠʪʫʪ ʧʨʝʟ 2003 ʛʦʜʠʥʘ ʦʪ ʄʠʯʲʣ ʈʝʟʥʠʢ (Mitchel Resnich). ʇʨʝʟ 2015 ʛʦʜʠʥʘ 
ʧʣʘʪʬʦʨʤʘʪʘ ʝ ʧʨʝʚʝʜʝʥʘ ʥʘ ʧʦʚʝʯʝ ʦʪ 40 ʝʟʠʢʘ (ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ) 
ʠ ʩʝ ʧʦʣʟʚʘ ʚʩʝʢʠʜʥʝʚʥʦ ʚ ʢʣʘʩʥʠ ʠ ʠʟʚʲʥʢʣʘʩʥʠ ʟʘʥʷʪʠʷ ʦʪ ʤʥʦʛʦ ʫʯʠʣʠʱʘ ʠ 
ʮʝʥʪʨʦʚʝ ʟʘ ʦʙʫʯʝʥʠʝ. ʄʦʪʦʪʦ ʥʘ  Scratch ʝ: Ăʇʨʝʜʩʪʘʚʠ ʩʠ, ʧʨʦʛʨʘʤʠʨʘʡ, 
ʩʧʦʜʝʣʷʡñ, ʘ ʦʩʥʦʚʥʠʷ ʧʨʠʥʮʠʧ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʝʢʪ ʝ:  Ăʅʘ ʧʲʨʚʦ ʤʷʩʪʦ 
ʪʨʷʙʚʘ ʜʘ ʠʤʘʰ ʠʜʝʷ, ʜʘ ʩʠ ʷ ʧʨʝʜʩʪʘʚʠʰ ʠ ʚʠʟʫʘʣʠʟʠʨʘʰ, ʩʣʝʜ ʪʦʚʘ ʜʘ ʷ 
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ʧʨʦʛʨʘʤʠʨʘʰ ʚ Scratch ʠ ʥʘʢʨʘʷ ʜʘ ʷ ʩʧʦʜʝʣʠʰ ʩʲʩ ʩʚʝʪʘ.ò [10]. ʉʨʝʜʘʪʘ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ Scratch ʝ ʚʠʟʫʘʣʥʘ ʠ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʧʦʨʝʜʠʮʘ ʦʪ ʙʣʦʢʦʚʝ, 
ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʢʘʨʪʠʥʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʢʦʤʘʥʜʘ ʦʪ ʝʟʠʢʘ ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ, ʤʦʞʝ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʧʨʦʛʨʘʤʘ. ɹʣʦʢʲʪ ʤʦʞʝ ʜʘ ʩʝ ʠʟʙʝʨʝ, ʜʘ ʩʝ 
ʧʦʩʪʘʚʠ ʥʘ ʨʘʙʦʪʥʦʪʦ ʧʦʣʝ ʠ ʜʘ ʩʝ ʤʝʩʪʠ ʯʨʝʟ ʚʣʘʯʝʥʝ ʩ ʤʠʰʢʘʪʘ (drag and drop 
ʧʨʦʛʨʘʤʠʨʘʥʝ). ɽʩʪʝʩʪʚʝʥʦ, ʟʘ ʜʘ ʩʝ ʧʦʣʫʯʠ ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ, ʢʦʡʪʦ ʜʘ ʝ 
ʘʜʝʢʚʘʪʝʥ, ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʩʲʦʪʚʝʪʥʘʪʘ ʣʦʛʠʯʝʩʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʥʘ 
ʙʣʦʢʦʚʝʪʝ ʦʪ ʢʦʤʘʥʜʠ. ʆʙʫʯʘʝʤʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʛʨʘʞʜʘʪ ʨʘʟʣʠʯʥʠ ʩʮʝʥʘʨʠʠ 
(ʠʥʪʝʨʘʢʪʠʚʥʠ ʠʩʪʦʨʠʠ, ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʛʨʠ, ʢʘʨʪʠʯʢʠ) ʩ ʨʘʟʣʠʯʥʠ ʘʥʠʤʘʮʠʦʥʥʠ 
ʛʝʨʦʠ ʧʦ ʪʝʭʝʥ ʠʟʙʦʨ.  

ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʲʨʚʠʪʝ ʪʨʠ ʜʥʠ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʦ Ăɹʣʦʢ-ʙʘʟʠʨʘʥʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʢʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝñ, ʘʚʪʦʨʠʪʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ 
ʟʘʧʦʟʥʘʭʘ ʫʯʘʩʪʥʠʮʠʪʝ ʩ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʚʢʣʶʯʝʥʦ ʚ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ 
ʧʦ ʧʨʝʜʤʝʪʘ Ăʂʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝñ, ʢʘʪʦ ʩʣʝʜ ʢʨʘʷ ʥʘ ʚʩʷʢʘ ʪʝʤʘ ʩʝ 
ʨʝʰʘʚʘʭʘ ʨʘʟʣʠʯʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʜʘʯʠ. ʆʙʫʯʘʝʤʠʪʝ ʨʘʟʧʦʣʘʛʘʭʘ ʩ ʧʨʠʤʝʨʥʠ 
ʚʘʨʠʘʥʪʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠʪʝ ʠ ʪʝ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʪʨʷʙʚʘʰʝ ʜʘ ʙʲʜʘʪ 
ʠʟʧʲʣʥʝʥʠ ʚʲʚ ʚʠʟʫʘʣʥʘʪʘ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ Scratch. ɿʘʜʘʚʘʥʠ ʙʷʭʘ ʠ 
ʟʘʜʘʯʠ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʢʘʪʦ ʙʷʭʘ ʬʦʨʤʠʨʘʥʠ ʛʨʫʧʠ ʟʘ ʩʲʚʤʝʩʪʥʦ 
ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠʪʝ. ʀʤʘʰʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʜʘʚʘʥʝ ʥʘ ʚʲʧʨʦʩʠ ʢʲʤ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦʤʦʱ, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʪʚʲʨʜʷʪ 
ʧʦʥʷʪʠʷʪʘ ʠ ʧʨʦʮʝʜʫʨʠʪʝ, ʢʦʠʪʦ ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʠʟʷʩʥʝʥʠ ʟʘ ʦʙʫʯʘʝʤʠʪʝ. ʆʩʚʝʥ 
ʟʘʜʘʯʠ, ʯʠʡʪʦ ʨʝʰʝʥʠʷ ʪʨʷʙʚʘʰʝ ʜʘ ʙʲʜʘʪ ʦʬʦʨʤʝʥʠ ʢʘʪʦ ʧʨʦʛʨʘʤʝʥ ʢʦʜ (ʧʦʜ 
ʬʦʨʤʘʪʘ ʥʘ ʩʛʣʦʙʝʥʠ ʙʣʦʢʦʚʝ) ʚʲʚ ʚʠʟʫʘʣʥʘʪʘ ʩʨʝʜʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ Scratch, 
ʛʨʫʧʠʪʝ ʨʝʰʘʚʘʭʘ ʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʥʝ ʠʟʠʩʢʚʘʭʘ ʨʘʙʦʪʘ ʩ ʢʦʤʧʶʪʲʨ. ʆʙʫʯʘʝʤʠʪʝ 
ʨʘʙʦʪʝʭʘ ʚ ʧʣʘʪʬʦʨʤʘʪʘ Code.org (https://code.org/), ʢʲʜʝʪʦ ʠʤʘ ʨʘʟʣʠʯʥʠ ʧʦ 
ʪʨʫʜʥʦʩʪ ʢʫʨʩʦʚʝ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ, ʩ ʚʢʣʶʯʝʥʠ ʧʨʠʤʝʨʠ, 
ʢʦʠʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʨʝʰʘʚʘʪ.  

ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʦʩʣʝʜʥʠʷ ʜʝʥ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠʷ ʢʫʨʩ ʪʨʷʙʚʘʰʝ ʜʘ ʩʝ 
ʧʨʦʚʝʜʝ ʢʦʥʪʨʦʣ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ. ɺ ʪʦʟʠ ʜʝʥ ʩʝ ʬʦʨʤʠʨʘʭʘ 5 ʞʣʡʨʙ ʦʪ 
ʧʦ 6 ʜʫʰʠ. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʧʦ ʝʢʠʧʠ ʙʝ ʥʘʧʨʘʚʝʥʦ ʥʘ ʩʣʫʯʘʝʥ 
ʧʨʠʥʮʠʧ, ʟʘ ʜʘ ʤʦʞʝ ʫʯʘʩʪʥʠʮʠʪʝ ʜʘ ʩʝ ʦʧʦʟʥʘʷʪ ʠ ʜʘ ʨʘʙʦʪʷʪ ʩʲʚʤʝʩʪʥʦ ʙʝʟ 
ʧʨʠʪʝʩʥʝʥʠʷ. ɿʘʜʘʜʝʥʘʪʘ ʟʘʜʘʯʘ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ ʝ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʧʨʦʝʢʪ ʩʲʩ Scratch ʧʦ ʝʢʠʧʠ. ʋʩʣʦʚʠʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ ʝ ʨʘʟʜʘʜʝʥʦ ʥʘ ʚʩʝʢʠ ʝʢʠʧ 
ʥʘ ʭʘʨʪʠʝʥ ʥʦʩʠʪʝʣ, ʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʠʟʠʩʢʚʘʥʝ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʝ, ʯʝ ʪʨʷʙʚʘ ʜʘ 
ʩʝ ʦʧʨʝʜʝʣʠ ʝʜʠʥ ʜʧʛʧʩʡʫʞʤ ʦʪ ʚʩʝʢʠ ʝʢʠʧ, ʢʦʡʪʦ ʜʘ ʧʨʝʜʩʪʘʚʠ ʨʝʘʣʠʟʘʮʠʷʪʘ 
ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʷ ʧʨʦʝʢʪ. ʅʘ ʬʠʛ. 2 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʧʨʦʝʢʪʘ, 
ʢʦʡʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʟʨʘʙʦʪʝʥ. 

ʇʨʠ  ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʠʪʝ ʯʨʝʟ ʧʦʜʭʦʜʘ ʥʘ ʝʢʠʧʥʘʪʘ 
ʨʘʙʦʪʘ, ʫʯʘʩʪʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʤʠʥʘʪ ʧʨʝʟ ʩʣʝʜʥʠʪʝ ʝʪʘʧʠ: 

¶ ʇʣʘʥʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʘ ï ʚ ʪʘʟʠ ʬʘʟʘ ʩʘ ʚʢʣʶʯʝʥʠ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ 
ʧʨʦʝʢʪʘ ʦʪ ʩʪʨʘʥʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ ʠ ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʠʜʝʠ ʠ ʤʝʪʦʜʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ; 
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¶ ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʘ ï ʚ ʪʘʟʠ ʬʘʟʘ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʢ ʜʘ ʧʨʦʪʠʯʘ 
ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʘ, ʨʘʟʧʨʝʜʝʣʷʪ ʩʝ ʨʦʣʠʪʝ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʝʢʠʧʘ, ʨʘʙʦʪʘʪʘ 
ʧʦ ʧʨʦʝʢʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʲʩʪʘʚʝʥ ʧʣʘʥ-ʛʨʘʬʠʢ; 

¶ ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠ ï ʛʦʪʦʚʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʝ ʧʨʝʜʩʪʘʚ̫ʪ ʯʨʝʟ 
ʦʙʷʩʥʝʥʠʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʚʩʷʢʘ ʩʪʲʧʢʘ ʦʪ ʧʦʩʪʠʛʘʥʝʪʦ ʠʤ, ʢʘʢʪʦ ʠ ʥʘʯʠʥʲʪ 
ʧʦ ʢʦʡʪʦ ʩʘ ʧʦʩʪʠʛʥʘʪʠ ʟʘʜʘʜʝʥʠʪʝ ʮʝʣʠ; 

¶ ʆʮʝʥʢʘ ï ʦʮʝʥʷʚʘʥʝʪʦ ʩʪʘʚʘ ʢʘʢʪʦ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʪʘʢʘ ʠ ʦʪ ʩʘʤʠʪʝ 
ʫʯʘʩʪʥʠʮʠ, ʨʘʙʦʪʠʣʠ ʚ ʝʢʠʧ. ʆʮʝʥʢʘ ʧʦʩʪʘʚʷʪ ʠ ʦʩʪʘʥʘʣʠʪʝ ʫʯʘʩʪʥʠʮʠ ʚ 
ʦʙʫʯʝʥʠʝʪʦ. ʇʨʠ ʦʮʝʥʷʚʘʥʝʪʦ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ ʤʝʪʦʜʲʪ ʟʘ Ăɸʚʪʝʥʪʠʯʥʘʪʘ 
ʦʮʝʥʢʘñ, ʦʧʠʩʘʥ ʚ [12]. 

 
ʌʠʛʫʨʘ 5. ʏʘʩʪ ʦʪ ʫʩʣʦʚʠʝʪʦ ʥʘ ʧʨʦʝʢʪʘ 

ʀʙʣʤʷʰʞʦʡʞ 

ɸʚʪʦʨʠʪʝ ʩʯʠʪʘʪ, ʯʝ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠʷ ʤʝʪʦʜʠʯʝʩʢʠ ʧʦʜʭʦʜ ʟʘ 
ʛʨʫʧʦʚʘ ʠ ʝʢʠʧʥʘ ʨʘʙʦʪʘ ʩ ʤʝʪʦʜʘ  ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ 
ʨʘʙʦʪʘ ʧʦ ʧʨʝʜʤʝʪʠʪʝ ʠ ʜʠʩʮʠʧʣʠʥʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʚʠʰʘʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠ 
ʧʦʚʠʰʘʚʘ ʥʠʚʦʪʦ ʥʘ ʟʥʘʥʠʷʪʘ, ʫʤʝʥʠʷʪʘ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ.  

ɺʤʙʜʧʝʙʩʦʧʪʫʡ 

ɸʚʪʦʨʠʪʝ ʠʟʢʘʟʚʘʪ ʙʣʘʛʦʜʘʨʥʦʩʪ ʢʲʤ ʥʘʫʯʝʥ ʧʨʦʝʢʪ ʌʇ17-ʌʄʀ-008 
Ăʀʥʦʚʘʮʠʦʥʥʠ ʩʦʬʪʫʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʠʣʦʞʝʥʠʷ ʚ ʥʘʫʯʥʠ  
ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʧʝʜʘʛʦʛʠʢʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦñ ʢʲʤ 
ʌʦʥʜ Ăʅʀñ ʥʘ ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ, ʟʘ ʯʘʩʪʠʯʥʦʪʦ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ 
ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ. 
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APPLICATION OF GROUP AND TEAM WORK IN  
COMPUTER MODELING FOR DIGITAL COMPETENCES 

Kosta Garov, Ivelina Velcheva 

Abstract: The following work is devoted to the description of an alternative and methodological 
approach for the training of students in Computer modeling in elementary school through the 
application of group and team work. The aim is to increase the activity of students in the learning 
process and to build digital competencies and skills for independent learning from an early age. 
A description is given for the concepts of group and team, competencies and competency, 
digital competencies and learning skills. Here is a proposed example for implementation of 
projects for self-learning through the selected innovative approach as part of the curriculum for 
3-4 grade in the discipline "Computer Modeling". The projects are implemented with a block 
programming language Scratch. 
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ɽʇʅɹʑʆɹʋɹ ʉɹɺʇʋɹ ɻ ʇɺʌʐɾʆʁɾʋʇ ʈʇ 
ʁʆʍʇʉʅɹʏʁʇʆʆʁ ʋɾʎʆʇʄʇɼʁʁ ɻ ʈɾʋʁ ʃʄɹʊ  

ɼʝʩʠʩʣʘʚʘ ɺʠʜʦʣʦʚʘ 

ʉʋ Ăʀʚʘʥ ɺʘʟʦʚñ ʛʨ. ʉʦʧʦʪ 
d.vidolova@abv.bg 

ʈʝʟʶʤʝ: ɺ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʫʯʝʥʠʮʠʪʝ ʚ ʧʝʪʠ ʢʣʘʩ, ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʦʠʪʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʠʥʦʚʘʪʠʚʥʠ ʤʝʪʦʜʠ ʠ ʦʥʣʘʡʥ ʠʥʩʪʨʫʤʝʥʪʠ. ʇʨʝʜʩʪʘʚʝʥʘ ʝ  ʜʠʘʛʥʦʩʪʠʢʘ 
ʥʘ ʬʦʨʤʠʨʘʱʦʪʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ ʯʨʝʟ ʜʦʤʘʰʥʘ 
ʨʘʙʦʪʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʦ ʧʦʟʥʘʚʘʪʝʣʥʠ ʟʘʜʘʯʠ ʟʘ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ ʠ 
ʘʥʢʝʪʥʘ ʢʘʨʪʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ, ʦʪʥʦʰʝʥʠʝ, ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ, ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʠ 
ʟʘʜʘʯʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ  

ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʥʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ ʩʲʚʨʝʤʝʥʥʦʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ. ʇʦʟʥʘʥʠʷʪʘ ʧʨʠʜʦʙʠʪʠ ʯʨʝʟ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʚʘʪ 
ʚʲʟʤʦʞʥʦʩʪ ʫ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʠ ʣʠʯʥʦʩʪʥʠ ʫʤʝʥʠʷ, ʢʦʠʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ 
ʜʘ ʧʦʜʧʦʤʦʛʥʘʪ ʠʥʪʝʛʨʘʮʠʷʪʘ ʠʤ ʚ ʦʙʱʝʩʪʚʦʪʦ. ʉ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʥʦʚʠʷ ʟʘʢʦʥ ʟʘ 
ʧʨʝʜʫʯʠʣʠʥɦʦ ʠ ʫʯʠʣʠʱʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʧʦʩʪʘʚʠʭʘ ʦʩʥʦʚʠʪʝ ʠ ʥʘ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʠʷ ʧʦʜʭʦʜ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. 
ʈʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʦʜʭʦʜ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʧʦ ʤʥʦʛʦ ʥʘʯʠʥʠ, ʝʜʠʥ ʦʪ ʢʦʠʪʦ ʝ 
ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʠʥʪʝʛʨʘʪʠʚʥʠ ʚʨʲʟʢʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʥʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʦ ʥʠʚʦ. ɽʜʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʪʘʢʠʚʘ ʠʥʪʝʛʨʘʪʠʚʥʠ 

ʚʨʲʟʢʠ ʧʨʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʠʷ ʧʦʜʭʦʜ ʝ ʧʦʢʘʟʘʥʘ ʚ [1]. 
ʌʦʨʤʠʨʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫ ʫʯʝʥʠʮʠʪʝ ʦʪ ʙʲʣʛʘʨʩʢʠʪʝ 
ʫʯʠʣʠʱʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ  ʦʩʥʦʚʥʦ ʯʨʝʟ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʩʠ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʫʯʝʥʠʮʠʪʝ ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʦ ʠʥʬʦʨʤʠʨʘʥʠ ʟʘ ʪʦʚʘ ʢʘʢ ʜʘ 
ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʩʚʦʷʪʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʧʦʟʥʘʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ, ʟʘ ʜʘ ʷ 
ʥʘʧʨʘʚʷʪ ʧʦ-ʝʬʝʢʪʠʚʥʘ ʠ ʟʘʜʲʣʙʦʯʝʥʘ. ɽʜʥʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʦʨʛʘʥʠʟʠʨʘ 
ʜʦʧʲʣʥʠʪʝʣʥʘ ʫʯʝʙʥʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʝ ʟʘʜʘʚʘʥʝʪʦ 
ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʟʘ ʙʲʣʛʘʨʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʤʘʰʥʠ ʨʘʙʦʪʠ. ʊʦʚʘ ʤʦʞʝ ʜʘ 
ʩʝ ʨʝʘʣʠʟʠʨʘ  ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʩʦʬʪʫʝʨ, ʫʝʙ ʩʘʡʪʦʚʝ ʠ 
ʤʦʙʠʣʥʠ ʧʨʠʣʦʞʝʥʠʷ. ʊʘʢʘ ʱʝ ʩʝ ʧʦʜʧʦʤʦʛʥʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʫʤʝʥʠʷ ʟʘ 
ʨʘʙʦʪʘ ʩ ʢʦʤʧʶʪʲʨ, ʜʦ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʦ ʀʊ ʠ ʱʝ ʩʝ 
ʬʦʨʤʠʨʘ ʧʦʣʦʞʠʪʝʣʥʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ. ɺ 
ʮʷʣʦʩʪʥʠʷ ʫʯʝʙʥʦ-ʚʲʟʧʠʪʘʪʝʣʝʥ ʧʨʦʮʝʩ ʦʩʚʝʥ ʢʘʪʦ ʧʘʩʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ 
ʫʯʝʥʠʮʠʪʝ ʱʝ ʩʝ ʷʚʷʚʘʪ ʠ ʢʘʪʦ ʩʲʟʜʘʪʝʣʠ ʥʘ ʨʝʩʫʨʩʠ. 
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ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʂʊ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʟʘʩʠʣʚʘ ʠʥʪʝʨʝʩʘ ʥʘ ʫʯʝʥʠʮʠʪʝ, 
ʩʪʠʤʫʣʠʨʘ ʘʢʪʠʚʥʦʩʪʪʘ ʠʤ ʠ ʜʦʧʨʠʥʘʩʷ ʟʘ ʟʘʪʚʲʨʜʷʚʘʥʝ ʥʘ ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ 
ʠ ʫʤʝʥʠʷ. ɼʥʝʩ ʢʲʤ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʩʭʝʤʘ ʫʯʠʪʝʣ ï ʫʯʝʥʠʢ ï ʫʯʝʙʥʠʢ ʝ ʧʨʠʙʘʚʝʥ 
ʠ ʢʦʤʧʶʪʲʨʲʪ. Ăʂʦʤʧʶʪʲʨʲʪ ʦʨʛʘʥʠʯʥʦ ʩʝ ʚʧʠʩʚʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʚ 
ʫʯʠʣʠʱʝ ʠ ʩʝ ʷʚʷʚʘ ʦʱʝ ʝʜʥʦ ʝʬʝʢʪʠʚʥʦ ʪʝʭʥʠʯʝʩʢʦ ʩʨʝʜʩʪʚʦ, ʩ ʧʦʤʦʱʪʘ ʥʘ 
ʢʦʝʪʦ ʟʥʘʯʠʪʝʣʥʦ ʩʝ ʨʘʟʥʦʦʙʨʘʟʷʚʘ ʧʨʦʮʝʩʲʪ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ 
ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʧʦ ʧʨʝʜʤʝʪʘñ. [4].  
ɼʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʝ ʥʝʫʨʦʯʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ 

ʨʘʙʦʪʘ, ʠʟʧʲʣʥʷʚʘʱʘ ʩʝ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʫʯʘʩʪʠʝ ʥʘ ʫʯʠʪʝʣʷ. ʆʩʥʦʚʥʠʪʝ  ͛

ʮʝʣʠ ʩʘ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʜʘ ʬʦʨʤʠʨʘ ʫ 
ʫʯʝʥʠʮʠʪʝ ʫʤʝʥʠʷ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ, ʠ ʜʘ ʬʦʨʤʠʨʘ ʯʫʚʩʪʚʦ ʟʘ 
ʦʪʛʦʚʦʨʥʦʩʪ. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʟʘʜʘʚʘʥʝʪʦ ʠ ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʜʦʤʘʰʥʠ 
ʨʘʙʦʪʠ ʚʠʥʘʛʠ ʩʘ ʚʦʜʝʣʠ ʩʣʝʜ ʩʝʙʝ ʩʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʠ 
ʧʨʦʙʣʝʤʠ. ʅʝʩʣʫʯʘʡʥʦ ʥʝʛʘʪʠʚʥʦʪʦ ʤʥʝʥʠʝ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦʥʷʢʦʛʘ ʩʝ ʜʲʣʞʠ ʥʘ 
ʥʘʯʠʥʘ ʥʘ ʟʘʜʘʚʘʥʝ ʥʘ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ, ʪʝʭʥʠʷ ʦʙʝʤ, ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʦʮʝʥʢʘ ʠ 
ʩʘʤʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ. 

1. ɽʧʥʙʱʦʙʫʙ ʩʙʚʧʫʙ ʨʧ ʡʦʭʧʩʥʙʯʡʧʦʦʡ ʫʞʮʦʧʤʧʜʡʡ 

ɹʲʣʛʘʨʩʢʠʪʝ ʫʯʝʥʠʮʠ ʟʘʧʦʯʚʘʪ ʜʘ ʠʟʫʯʘʚʘʪ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʚ 5. ʢʣʘʩ. ʇʨʠ ʧʦʩʪʲʧʚʘʥʝʪʦ ʚ 5. ʢʣʘʩ 
ʪʝ ʩʘ ʠʟʧʨʘʚʝʥʠ ʧʨʝʜ ʨʘʟʣʠʯʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʩʧʨʘʚʷʥʝʪʦ ʩ 
ʧʦ-ʛʦʣʷʤʦ ʢʘʪʦ ʦʙʝʤ ʠ ʩʣʦʞʥʦʩʪ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʘʢʪʦ ʠ ʩ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ 
ʨʘʟʣʠʯʥʠ ʧʦ ʪʝʤʘʪʠʢʘ ʜʦʤʘʰʥʠ ʨʘʙʦʪʠ. ʀʤʝʥʥʦ ʪʦʛʘʚʘ ʫʯʝʥʠʮʠʪʝ ʩʝ ʩʙʣʲʩʢʚʘʪ 
ʩ ʥʦʚʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʥʦʚʠ ʤʝʪʦʜʠ ʟʘ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʜʦʤʘʰʥʠ ʨʘʙʦʪʠ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʧʨʘʚʠʣʥʦ 
ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʯʨʝʟ 
ʩʧʝʮʠʬʠʯʥʦ ʤʦʪʠʚʠʨʘʥʝ, ʧʦʜʧʦʤʘʛʘʥʝ, ʧʦʦʱʨʷʚʘʥʝ, ʩʲʦʙʨʘʟʷʚʘʥʝ ʩ 
ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ ʥʘʯʠʥʠ ʟʘ ʦʙʱʫʚʘʥʝ. 

ɺ 7 ʢʣʘʩ ʫʯʝʥʠʮʠʪʝ ʚʝʯʝ ʩʘ ʠʟʫʯʘʚʘʣʠ ʧʨʝʜʤʝʪʘ ʠ ʠʤʘʪ ʠʟʛʨʘʜʝʥʠ ʥʘʚʠʮʠ ʟʘ 
ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʦʤʘʰʥʠ ʨʘʙʦʪʠ. ʊʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʧʦ-
ʛʦʣʷʤ ʥʘʙʦʨ ʦʪ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʠ ʧʨʦʝʢʪʠ, ʥʦ 
ʥʝ ʣʠʧʩʚʘʪ ʠ ʫʯʝʥʠʮʠ, ʢʦʠʪʦ ʥʝ ʠʟʧʲʣʥʷʚʘʪ ʜʦʤʘʰʥʠʪʝ ʩʠ ʨʘʙʦʪʠ, ʦʪʥʘʩʷʪ ʩʝ 
ʥʝʛʘʪʠʚʥʦ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝʪʦ ʠ ʨʝʩʧʝʢʪʠʚʥʦ ʧʦʢʘʟʚʘʪ ʧʦ-ʩʣʘʙʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ 
ʧʨʦʚʝʨʢʘ ʠ ʦʮʝʥʢʘ ʥʘ ʟʥʘʥʠʷʪʘ. 

ʉʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ 
ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ ʝ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ. ɼʦʙʨʝ ʝ ʪʦ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʝʜʣʦʞʝʥʠ ʢʨʠʪʝʨʠʠ 
ʦʪ ʫʯʠʪʝʣʷ, ʩ ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʘ ʟʘʧʦʟʥʘʪʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ. ʇʨʠʝʪʠʪʝ 
ʢʨʠʪʝʨʠʠ ʪʨʷʙʚʘ ʜʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʨʦʮʝʩʘ ʥʘ ʫʩʚʦʷʚʘʥʝ, ʦʩʤʠʩʣʷʥʝ ʠ 
ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ ʥʘ ʥʦʚʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʝ ʤʦʛʘʪ ʜʘ ʩʘ ʩʚʲʨʟʘʥʠ ʩ 
ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʧʨʝʜʭʦʜʥʠ ʟʥʘʥʠʷ ʠʣʠ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʝʜʠʰʥʠ ʧʨʘʢʪʠʯʝʩʢʠ 
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ʟʘʜʘʯʠ. ɼʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʙʨʝ ʧʨʝʤʠʩʣʝʥʠ ʠ ʧʨʠʛʦʜʝʥʠ ʢʲʤ 
ʥʫʞʜʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ. ɺʘʞʥʘ ʝ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʮʠʪʝ: ʪʦʡ 
ʪʨʷʙʚʘ ʜʘ ʠʤ ʧʦʤʦʛʥʝ ʜʘ ʨʘʟʙʝʨʘʪ ʮʝʣʪʘ ʥʘ ʜʦʤʘʰʥʠʪʝ ʠ ʜʘ ʧʨʝʜʦʩʪʘʚʷ 
ʜʦʩʪʘʪʲʯʥʘ ʠ ʧʦʣʝʟʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ. ʇʨʠ ʥʘʪʦʚʘʨʝʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʦʚʝʯʝʪʦ 
ʫʯʠʪʝʣʠ ʥʝ ʨʘʟʧʦʣʘʛʘʪ ʩ ʥʝʦʙʭʦʜʠʤʦʪʦ ʚʨʝʤʝ ʜʘ ʧʨʦʚʝʨʷʚʘʪ ʜʦʤʘʰʥʠʪʝ 
ʠʥʜʠʚʠʜʫʘʣʥʦ ʠ ʜʘ ʜʘʚʘʪ ʧʦʜʨʦʙʥʠ ʨʝʮʝʥʟʠʠ ʟʘ ʚʩʝʢʠ ʫʯʝʥʠʢ, ʥʦ ʠʤʘ ʠ ʜʨʫʛʠ 
ʥʘʯʠʥʠ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʠ ʧʨʝʚʨʲʱʘʥʝʪʦ Ⱬ ʚ ʟʥʘʯʠʤʘ ʯʘʩʪ ʦʪ 
ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʅʘʧʨʠʤʝʨ ʫʯʠʪʝʣʷʪ ʤʦʞʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʥʣʘʡʥ-
ʧʣʘʪʬʦʨʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʜʘ ʧʦʩʦʯʠ ʚʝʨʥʠʷ ʥʘʯʠʥ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʦʤʘʰʥʘʪʘ 
ʨʘʙʦʪʘ ʠ ʪʘʤ ʚʩʝʢʠ ʫʯʝʥʠʢ ʜʘ ʨʘʟʙʝʨʝ ʠ ʦʪʢʨʠʝ ʩʚʦʠʪʝ ʧʨʦʧʫʩʢʠ. ʂʦʡʪʦ ʠ ʤʝʪʦʜ 
ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ ʜʘ ʙʲʜʝ ʠʟʙʨʘʥ, ʦʙʩʲʞʜʘʥʝʪʦ 
ʠ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʜʦʤʘʰʥʦʪʦ ʩʘ ʚʘʞʥʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ 
ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʠ ʨʘʙʦʪʘʪʘ ʚ ʢʣʘʩ ʠ ʦʩʤʠʩʣʷʥʝʪʦ ʥʘ ʪʨʫʜʘ, ʢʦʡʪʦ ʫʯʝʥʠʮʠʪʝ 
ʧʦʣʘʛʘʪ ʚ ʢʲʱʠ. ʄʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʠ ʠʥʦʚʘʪʠʚʥʠ ʤʝʪʦʜʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʢʘʪʦ ʤʝʪʦʜʘ ʟʘ Ăɸʚʪʝʥʪʠʯʥʘʪʘ ʦʮʝʥʢʘñ, ʦʧʠʩʘʥ ʚ [3]. 

2. ʋʡʨʧʛʞ ʬʰʞʚʦʧ-ʨʧʠʦʙʛʙʫʞʤʦʡ ʠʙʝʙʰʡ ʠʙ ʝʧʥʙʱʦʙ ʩʙʚʧʫʙ ʨʧ ʁʋ 

ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʟʘʜʘʯʠ, ʙʘʟʠʨʘʱʠ ʩʝ ʥʘ ʪʝʟʘʪʘ ʥʘ ʈ. 
ʊʨʘʰʣʠʝʚ, ʢʦʡʪʦ ʧʨʝʜʣʘʛʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠ ʠ ʨʝʜʫʮʠʨʘʥʠ 
ʚʘʨʠʘʥʪʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʩʪʨʫʢʪʫʨʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʟʘʜʘʯʘʪʘ. ʊʨʘʜʠʮʠʦʥʥʘʪʘ 
(ʩʪʘʥʜʘʨʪʥʘʪʘ) ʟʘʜʘʯʘ ʚʢʣʶʯʚʘ ʪʨʠʪʝ ʩʲʩʪʘʚʢʠ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ - ʜʘʜʝʥʦ, 
ʪʲʨʩʝʥʦ, ʤʝʪʦʜ. ʇʨʠ ʜʨʫʛʠʪʝ ʚʠʜʦʚʝ ʟʘʜʘʯʠ (ʨʝʜʫʮʠʨʘʥʠ) ʥʠʢʦʛʘ ʥʝ ʩʝ ʩʲʜʲʨʞʘʪ 
ʠ ʪʨʠʪʝ ʠʥʚʘʨʠʘʥʪʥʠ ʩʪʨʫʢʪʫʨʥʠ ʝʣʝʤʝʥʪʘ. ɸʚʪʦʨʲʪ ʛʠ ʥʘʨʠʯʘ ʨʝʜʫʮʠʨʘʥʠ 
ʟʘʜʘʯʠ ʦʪ ʧʲʨʚʘ ʩʪʝʧʝʥ, ʦʪ ʚʪʦʨʘ ʩʪʝʧʝʥ ʠʣʠ ʦʪ ʪʨʝʪʘ ʩʪʝʧʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 
ʙʨʦʷ ʠ ʥʘʣʠʯʥʦʩʪʪʘ ʥʘ ʩʪʨʫʢʪʫʨʥʠʪʝ ʝʣʝʤʝʥʪʠ [5]. ʊʫʢ ʠʟʧʦʣʟʚʘʤʝ ʠ ʦʩʥʦʚʥʠʪʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʘʜʘʯʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, 
ʦʧʠʩʘʥʠ ʦʪ ʂ. ɻʲʨʦʚ ʚ [2]. 

ɺ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʪʨʠ ʪʠʧʘ ʧʦʟʥʘʚʘʪʝʣʥʠ ʟʘʜʘʯʠ: 
- ʪʨʘʜʠʮʠʦʥʥʘ;  

- ʟʘʜʘʯʘ ʩ ʜʘʜʝʥʦ ʠ ʪʲʨʩʝʥʦ /ʈʝʜʫʮʠʨʘʥʠ ʟʘʜʘʯʠ ʦʪ I ʩʪʝʧʝʥ/;  

- ʟʘʜʘʯʘ, ʚ ʢʦʷʪʦ ʠʤʘ ʩʘʤʦ ʜʘʜʝʥʦ /ʈʝʜʫʮʠʨʘʥʠ ʟʘʜʘʯʠ ʦʪ II ʩʪʝʧʝʥ/.  

ɺʩʝʢʠ ʪʠʧ ʟʘʜʘʯʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʣʝʜ ʟʘʚʲʨʰʚʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʘ ʪʝʤʘ ʦʪ 
ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʟʘ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʥʠʚʦʪʦ ʥʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ 
ʤʘʪʝʨʠʘʣ. 

ʇʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʨʘʜʠʮʠʦʥʝʥ ʪʠʧ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʠ ʟʘʜʘʯʠ ʩʝ 
ʥʘʙʣʶʜʘʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʝʯʝ ʫʩʚʦʝʥʠ ʦʪ ʫʯʝʥʠʢʘ ʟʥʘʥʠʷ. ʊʦʡ ʚʥʠʤʘʪʝʣʥʦ 
ʨʘʟʛʣʝʞʜʘ, ʟʘʧʦʤʥʷ ʠ ʚʲʟʧʨʦʠʟʚʝʞʜʘ ʧʨʝʜʩʪʘʚʝʥʠʷ ʤʫ ʦʙʨʘʟʝʮ, ʢʘʪʦ ʪʦʚʘ ʩʪʘʚʘ 
ʙʝʟ ʧʨʦʤʷʥʘ ʥʘ ʤʦʜʝʣʘ. ʊʦʟʠ ʪʠʧ ʟʘʜʘʯʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʟʘʜʘʚʘʥʝʪʦ ʥʘ 
ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ ʧʦ ʀʊ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʧʝʪʠ ʢʣʘʩ, ʢʦʛʘʪʦ ʫʯʝʥʠʮʠʪʝ ʨʘʙʦʪʷʪ ʩ 
ʛʨʘʬʠʯʥʠʷ ʨʝʜʘʢʪʦʨ Paint. 
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ʇʨʠʤʝʨ: ʅʘʨʠʩʫʚʘʡʪʝ ʜʘʜʝʥʘʪʘ ʢʘʨʪʠʥʢʘ ʩ ʧʦʤʦʱʪʘ ʥʘ Paint, ʢʘʪʦ 
ʠʟʧʦʣʟʚʘʪʝ ʧʦʩʦʯʝʥʠʪʝ ʮʚʝʪʦʚʝ 

 
ɼʦʙʘʚʝʪʝ ʩʣʝʜʥʠʷ ʪʝʢʩʪ ʚ ʜʷʩʥʘʪʘ ʯʘʩʪ ʥʘ ʢʘʨʪʠʥʘʪʘ ʢʘʪʦ ʠʟʧʦʣʟʚʘʪʝ 
ʠʥʩʪʨʫʤʝʥʪʘ ʟʘ ʚʤʲʢʚʘʥʝ ʥʘ ʪʝʢʩʪ. 

ɹʷʣʘ,ʩʧʨʝʪʥʘʪʘ ʢʲʱʫʨʢʘ 
ɼʚʝ ʣʠʧʠ ʦʪʧʨʝʜ.  
ʊʫʢʘ ʤʘʡʯʠʥʘ ʤʠʣʫʚʢʘ 
ʉʝʪʠʭ ʥʘʡ-ʥʘʧʨʝʜ. 

ʌʦʨʤʘʪʠʨʘʡʪʝ ʪʝʢʩʪʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: ʐʨʠʬʪ Arial, ʨʘʟʤʝʨ ï 12 pt, ʮʚʷʪ ï 
ʯʝʨʝʥ 

ʀʟʧʨʘʪʝʪʝ ʩʲʟʜʘʜʝʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʧʦʱʘ ʥʘ ʚʘʰʠʷ 
ʧʨʝʧʦʜʘʚʘʪʝʣ. 

ʇʨʠ ʟʘʜʘʯʠʪʝ ʦʪ ʪʠʧʘ ï ʜʘʜʝʥʦ ʠ ʪʲʨʩʝʥʦ, ʫʯʝʥʠʢʲʪ ʠʟʧʦʣʟʚʘ ʫʩʚʦʝʥʠʪʝ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʥʦʚʠ ʫʩʣʦʚʠʷ. ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʠ ʩʲʤ ʠʟʧʦʣʟʚʘʣʘ ʟʘʜʘʯʘ, ʚ 
ʢʦʷʪʦ ʩʝ ʧʨʦʚʝʨʷʚʘʪ ʫʩʚʦʝʥʠʪʝ ʟʥʘʥʠʷ ʧʦ ʜʚʘ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʘ /ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ 
ʠ ʣʠʪʝʨʘʪʫʨʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ/ ʠ ʟʘ ʪʦʚʘ ʩʲʤ ʥʘʨʝʢʣʘ ʜʦʤʘʰʥʘʪʘ 
ʨʘʙʦʪʘ Ăʙʠʥʘʨʥʘñ. ʇʦ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʧʨʠʣʘʛʘʪ 
ʟʥʘʥʠʷʪʘ ʟʘ ʬʦʨʤʘʪʠʨʘʥʝ ʥʘ ʪʝʢʩʪ ʥʘ ʥʠʚʦ ʩʠʤʚʦʣ ʠ ʥʘ ʥʠʚʦ ʘʙʟʘʮ, ʘ ʧʦ 
ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ ʠ ʣʠʪʝʨʘʪʫʨʘ ʩʝ ʧʨʦʚʝʨʷʚʘʪ ʟʥʘʥʠʷʪʘ ʧʦ ʪʝʤʘʪʘ Ăɼʫʤʠʪʝ, ʢʘʪʦ 
ʯʘʩʪʠ ʥʘ ʨʝʯʪʘñ. 
ʇʨʠʤʝʨ: ɺʲʚʝʜʝʪʝ ʜʘʜʝʥʠʷ ʪʝʢʩʪ ʚ MS Word, ʩʧʘʟʚʘʡʢʠ ʚʩʠʯʢʠ ʧʨʘʚʦʧʠʩʥʠ ʠ 
ʧʫʥʢʪʫʘʮʠʦʥʥʠ ʧʨʘʚʠʣʘ! 
ʆʧʨʝʜʝʣʝʪʝ ʜʫʤʠʪʝ, ʢʘʪʦ ʯʘʩʪʠ ʥʘ ʨʝʯʪʘ /ʛʨʘʤʘʪʠʯʝʩʢʠʪʝ ʠʤ ʧʨʠʟʥʘʮʠ/, ʢʘʪʦ ʛʠ 
ʥʘʧʠʰʝʪʝ ʚ ʝʜʥʘ ʢʦʣʦʥʘ ʧʦʜ ʪʝʢʩʪʘ. 
ʀʟ Ăʗʥ ɹʠʙʠʷʥ ʥʘ ʃʫʥʘʪʘñ 
Ăʋʚʘʞʘʝʤʦ ʩʲʙʨʘʥʠʝ ï ʟʘʧʦʯʥʘ ʪʦʡ. ï ʈʘʜʚʘʤ ʩʝ ʟʘ ʠʥʪʝʨʝʩʘ, ʢʦʡʪʦ ʧʨʦʷʚʠʭʪʝ ʢʲʤ 
ʤʦʠʪʝ ʧʣʘʥʦʚʝ ʠ ʢʦʡʪʦ ʚʠ ʝ ʩʲʙʨʘʣ ʪʫʢ...ɿʥʘʷ, ʯʝ ʟʘ ʤʥʦʟʠʥʘ ʤʦʠʪʝ ʥʘʤʝʨʝʥʠʷ 
ʠʟʛʣʝʞʜʘʪ ʣʫʜʝʰʢʠ. ʄʦʞʝ ʙʠ ʪʝ ʠʤʘʪ ʧʨʘʚʦ. ʅʦ ʪʦʚʘ ʥʝ ʤʦʞʝ ʜʘ ʤʝ ʨʘʟʢʦʣʝʙʘʝñé 
ɼʘ, ʘʟ ʪʨʲʛʚʘʤ ʥʘ ʝʜʥʦ ʩʪʨʘʰʥʦ ʧʲʪʝʰʝʩʪʚʠʝ. ʇʲʨʚʦʪʦ, ʢʦʝʪʦ ʯʦʚʝʢ ʦʪ ɿʝʤʷʪʘ 
ʧʨʝʜʧʨʠʝʤʘ ï ʧʲʪʝʰʝʩʪʚʠʝ ʜʦ ʃʫʥʘʪʘ. 
ʄʠʣʠʦʥʠ ʛʦʜʠʥʠ ʥʘʰʘʪʘ ʤʘʡʢʘ ɿʝʤʷ ʠ ʥʝʙʝʩʥʘʪʘ ʮʘʨʠʮʘ ï ʃʫʥʘʪʘ ï ʩʠ ʧʨʘʱʘʪ 
ʤʲʣʯʘʣʠʚʠ ʧʦʛʣʝʜʠ, ʛʣʝʜʘʪ ʩʝ ʢʘʪʦ ʪʘʡʥʩʪʚʝʥʠ ʟʘʛʘʜʢʠ, ʚʠʞʜʘʪ ʩʝ, ʘ ʥʝ ʩʝ ʧʦʟʥʘʚʘʪ.  

ʇʨʠ ʧʨʝʧʠʩʚʘʥʝ ʥʘ ʪʝʢʩʪʘ ʩʧʘʟʚʘʡʪʝ ʚʩʠʯʢʠ ʧʨʘʚʠʣʘ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʪʝʢʩʪ ʚ 
MS Word! 



XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 259 

 

ʌʦʨʤʘʪʠʨʘʡʪʝ ʪʝʢʩʪʦʚʠʷ ʜʦʢʫʤʝʥʪ, ʢʘʪʦ ʟʘʜʘʜʝʪʝ ʟʘ ʟʘʛʣʘʚʠʝʪʦ ʥʘ ʪʝʢʩʪʘ: 
ʨʘʟʤʝʨ 20 pt, ʰʨʠʬʪ Georgia, ʩʪʠʣ ʧʦʣʫʯʝʨ, ʧʦʜʨʘʚʥʷʚʘʥʝ - ʮʝʥʪʨʠʨʘʥʦ, ʦʪʩʪʲʧ 
ʩʣʝʜ ʘʙʟʘʮʘ - 12 pt, ʮʚʷʪ ï ʯʝʨʚʝʥ; ʨʘʟʤʝʨ ʥʘ ʦʩʥʦʚʝʥ ʪʝʢʩʪ ï 12 pt, ʜʚʫʩʪʨʘʥʥʦ 
ʧʦʜʨʘʚʥʝʥ, ʰʨʠʬʪ - Arial, ʦʪʩʪʲʧ ʟʘ ʧʲʨʚʠ ʨʝʜ ʚʲʚ ʚʩʝʢʠ ʘʙʟʘʮ ï 1,4 ʩʤ, 
ʤʝʞʜʫʨʝʜʠʝ ï 1,15; ʜʫʤʠʪʝ ʚ ʢʦʣʦʥʘʪʘ ʩʣʝʜ ʪʝʢʩʪʘ - ʨʘʟʤʝʨ ï 14 pt, ʰʨʠʬʪ - 
Times New Roman, ʧʦʜʨʘʚʥʷʚʘʥʝ ï ʦʪʣʷʚʦ, ʤʝʞʜʫʨʝʜʠʝ ï 1,5ʩʤ; ʚʘʰʝʪʦ ʠʤʝ, 
ʢʣʘʩʘ ʠ ʥʦʤʝʨʘ - ʜʷʩʥʦ ʧʦʜʨʘʚʥʝʥ, 13 pt, ʰʨʠʬʪ Calibri, ʥʘʢʣʦʥʝʥ, ʨʘʟʩʪʦʷʥʠʝ 
ʧʨʝʜʠ ʘʙʟʘʮʘ 12 pt, ʮʚʷʪ ï ʟʝʣʝʥ; ʠʤʝʪʦ ʥʘ ʬʘʡʣʘ ʜʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʢʣʘʩʘ ʠ ʥʦʤʝʨʘ 
ʚʠ. ʅʘʧʨʠʤʝʨ: 5ʙ_8_ʯʘʩʪʠ ʥʘ ʨʝʯʪʘ. 
ɻʦʪʦʚʠʪʝ ʬʘʡʣʦʚʝ ʠʟʧʨʘʱʘʡʪʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ ʧʦʱʠ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ ʠ ʣʠʪʝʨʘʪʫʨʘ. 

ʀʟʠʩʢʚʘʱʠʪʝ ʪʚʦʨʯʝʩʢʠ ʧʦʜʭʦʜ ʟʘʜʘʯʠ ʩʘ ʦʪ ʪʠʧʘ - ʠʤʘʤʝ ʜʘʜʝʥʦ /ʪʲʨʩʝʥʦ/ 
ʠ ʫʯʝʥʠʢʲʪ ʩʘʤ ʨʝʰʘʚʘ ʧʦʩʪʘʚʝʥʠʷ ʧʨʝʜ ʥʝʛʦ ʧʨʦʙʣʝʤ, ʢʘʪʦ ʩʘʤ ʦʨʛʘʥʠʟʠʨʘ 
ʜʝʡʥʦʩʪʪʘ ʩʠ ʠ ʠʟʧʦʣʟʚʘʪ ʚʝʯʝ ʫʩʚʦʝʥʠ ʟʥʘʥʠʷ. ʊʝʟʠ ʟʘʜʘʯʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ 
ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ ʠ ʦʨʠʛʠʥʘʣʥʦʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ. Ăʀʤʝʥʥʦ ʯʨʝʟ 
ʪʦʟʠ ʪʠʧ ʟʘʜʘʯʠ ʫʯʝʥʠʮʠʪʝ ʠʟʨʘʟʷʚʘʪ ʩʚʦʷ ʣʠʯʝʥ ʦʧʠʪ, ʚʲʦʙʨʘʞʝʥʠʝ ʠ 
ʠʥʜʠʚʠʜʫʘʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ. [4]. 
ʇʨʠʤʝʨ: ʉʲʟʜʘʡʪʝ ʨʝʢʣʘʤʝʥ ʤʘʪʝʨʠʘʣ, ʚ ʢʦʡʪʦ ʜʘ ʧʨʝʜʩʪʘʚʠʪʝ ʧʝʪ ʢʨʘʩʠʚʠ 
ʤʝʩʪʘ ʚ ɹʲʣʛʘʨʠʷ. ʀʟʧʦʣʟʚʘʡʪʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʷ ʦʪ ʠʟʫʯʝʥʠʪʝ ʩʦʬʪʫʝʨʠ. ʇʨʠ 
ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʩʧʘʟʚʘʡʪʝ ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ: 
ʇʨʘʚʠʣʥʦ ʠʟʙʝʨʝʪʝ ʩʦʬʪʫʝʨʘ, ʩ ʢʦʡʪʦ ʱʝ ʨʘʙʦʪʠʪʝ. 
ʇʨʘʚʠʣʥʦ ʠʟʙʝʨʝʪʝ ʦʬʦʨʤʣʝʥʠʝ ʥʘ ʟʘʛʣʘʚʥʠʷ ʩʣʘʡʜ ʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ 
ʟʘʛʣʘʚʠʝʪʦ. 
ʇʨʘʚʠʣʥʦ ʧʦʜʙʝʨʝʪʝ ʩʥʠʤʢʠʪʝ ʠ ʪʝʢʩʪʘ ʢʲʤ ʪʷʭ. 
ʉʧʘʟʚʘʡʪʝ ʠʟʠʩʢʚʘʥʝʪʦ ʥʘ ʝʜʠʥ ʩʣʘʡʜ ʜʘ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʝʜʥʘ ʠʜʝʷ. 
ʉʧʘʟʚʘʡʪʝ ʠʟʠʩʢʚʘʥʝʪʦ ʙʨʦʷʪ ʥʘ ʢʨʘʩʠʚʠʪʝ ʤʝʩʪʘ, ʟʘ ʢʦʠʪʦ ʧʠʰʝʪʝ ʜʘ 
ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʙʨʦʷʪ ʠʤ ʚ ʫʩʣʦʚʠʝʪʦ ʥʘ ʟʘʜʘʯʘʪʘ 
ʇʦʜʙʝʨʝʪʝ ʧʦʜʭʦʜʷʱ ʪʝʢʩʪ ʟʘ ʢʨʘʡ ʚʲʚ ʬʠʥʘʣʥʠʷ ʩʣʘʡʜ. 
ʀʟʧʨʘʪʝʪʝ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʧʦʱʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʩʨʦʢ. 

3. ʏʞʤ, ʨʩʞʝʥʞʫ, ʧʚʞʣʫ ʡ ʠʙʝʙʰʡ ʦʙ ʡʠʪʤʞʝʛʙʦʞʫʧ. 

ʇʨʦʙʣʝʤʲʪ ʟʘ ʦʙʝʢʪʠʚʥʦʪʦ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʠ ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʘʚʥʠʱʝʪʦ ʥʘ 
ʟʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʝ ʝʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʧʨʘʢʪʠʢʘ. ʅʘʨʝʜ ʩʲʩ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠ ʪʝʩʪʦʚʝ ʚʩʝ 
ʧʦ-ʛʦʣʷʤʦ ʚʥʠʤʘʥʠʝ ʩʝ ʦʪʜʝʣʷ ʠ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʟʛʦʪʚʝʥʠʪʝ ʜʦʤʘʰʥʠ 
ʨʘʙʦʪʠ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ 
ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʧʦʟʥʘʚʘʪʝʣʥʠ ʟʘʜʘʯʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʟʘʜʘʯʠ ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʨʘʙʦʪʷʪ ʩ 
ʨʘʟʣʠʯʥʠ ʩʨʝʜʩʪʚʘ, ʢʘʪʦ ʨʘʟʣʠʯʥʠ ʧʨʦʛʨʘʤʠ, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ. 
ʆʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʝʪʠ ʢʣʘʩ. ʇʨʝʜʤʝʪʲʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ 
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ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʫʯʝʥʠʯʝʩʢʦʪʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʩʘʤʦʩʪʦʷʪʝʣʥʘʪʘ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʎʝʣʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʬʦʨʤʠʨʘʱʦʪʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ ʯʨʝʟ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʩ 28 ʫʯʝʥʠʮʠ ʦʪ 5. ʢʣʘʩ ʥʘ ʉʋ Ăʀʚʘʥ 
ɺʘʟʦʚñ ʛʨ. ʉʦʧʦʪ. 

ʈʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʮʝʣʪʘ ʩʝ ʩʚʲʨʟʚʘ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʦ-
ʧʦʟʥʘʚʘʪʝʣʥʠ ʟʘʜʘʯʠ ʟʘ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ ʠ ʘʥʢʝʪʥʘ ʢʘʨʪʘ, ʜʘʚʘʱʘ ʚʲʟʤʦʞʥʦʩʪ 
ʟʘ ʧʨʦʫʯʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ. 

4. ʉʞʠʬʤʫʙʫʡ ʡ ʙʦʙʤʡʠ ʦʙ ʡʠʪʤʞʝʛʙʦʞʫʧ 

ɺʲʧʨʦʩʠʪʝ ʚ ʘʥʢʝʪʘʪʘ, ʠʟʧʦʣʟʚʘʥʘ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʧʨʷʢʦ ʩʚʲʨʟʘʥʠ ʩ 
ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʫʯʝʥʠʯʝʩʢʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ. 
ʀʤʘʤʝ ʥʷʢʦʣʢʦ ʘʩʧʝʢʪʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ: 

- ʚʣʠʷʥʠʝ ʥʘ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʚʲʨʭʫ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʫʯʝʥʠʢʘ 

- ʥʘʯʠʥʠ ʟʘ ʟʘʜʘʚʘʥʝ ʥʘ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ, ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʦʮʝʥʢʘ ʠ 

ʥʘʯʠʥʠʪʝ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠʤ ʥʘ ʫʯʠʪʝʣʷ 

- ʠʥʦʚʘʪʠʚʥʠ ʥʘʯʠʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ 

- ʟʘʪʨʫʜʥʝʥʠʷ ʠ ʣʝʩʥʦ ʩʧʨʘʚʷʥʝ ʩ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ 

ʇʨʠ ʦʪʛʦʚʦʨʘ ʥʘ ʧʲʨʚʠʷ ʚʲʧʨʦʩ ʦʪ ʘʥʢʝʪʘʪʘ ʩʝ ʚʠʞʜʘ, ʯʝ ʧʦʚʝʯʝʪʦ ʫʯʝʥʠʮʠ 
ʠʤʘʪ ʧʦʣʦʞʠʪʝʣʥʘ ʥʘʛʣʘʩʘ ʢʲʤ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʢʘʪʦ ʮʷʣʦ. /ʬʠʛ.1/ ʊʦʚʘ 
ʧʦʢʘʟʚʘ, ʯʝ ʯʘʩʪ ʦʪ ʪʷʭ ʦʩʲʟʥʘʚʘʪ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʠʪʝ ʨʘʙʦʪʠ ʚ 
ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. 
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ɼʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʧʦ ʀʊ ʩʧʦʤʘʛʘʪ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʫʤʝʥʠʷʪʘ ʧʦ ʧʨʝʜʤʝʪʘ 
ʧʨʠ 90% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʫʯʝʥʠʮʠ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʧʦʚʠʰʝʥ ʠʥʪʝʨʝʩ ʢʲʤ 
ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʫʤʝʥʠʷʪʘ ʟʘ ʨʘʙʦʪʘ ʩ ʨʘʟʣʠʯʥʠ ʧʨʦʛʨʘʤʠ./ʬʠʛ.2/ 
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ɺʘʞʝʥ ʤʦʤʝʥʪ ʦʪ ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ ʝ ʪʦʚʘ ʜʘʣʠ 
ʟʘʜʘʥʠʝʪʦ ʝ ʧʦʜʥʝʩʝʥʦ ʧʦ ʨʘʟʙʠʨʘʝʤ ʥʘʯʠʥ. ɺ ʩʣʫʯʘʷ 95% ʦʪ  ʫʯʝʥʠʮʠʪʝ  ʩʘ 
ʦʜʦʙʨʠʣʠ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʝ ʟʘʜʘʜʝʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ. /ʬʠʛ. 3./ ɿʘ ʪʷʭ 
ʟʘʜʘʥʠʝʪʦ ʝ ʨʘʟʙʠʨʘʝʤʦ ʠ ʪʝ ʥʝ ʩʨʝʱʘʪ ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʨʘʟʙʠʨʘʥʝʪʦ ʤʫ. 
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ʇʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʫʯʝʥʠʮʠ ʩʘ ʢʘʪʝʛʦʨʠʯʥʠ, ʯʝ ʟʘ ʪʷʭ ʝ ʚʘʞʥʦ 
ʢʘʢ ʩʘ ʟʘʜʘʜʝʥʠ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʦʮʝʥʢʘ ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ. ʉʪʨʝʤʝʞʲʪ ʠʤ ʢʲʤ 
ʧʦ-ʚʠʩʦʢʠ ʨʝʟʫʣʪʘʪʠ ʝ ʩʚʲʨʟʘʥ ʧʨʷʢʦ ʩ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʢʨʠʪʝʨʠʠʪʝ. /ʬʠʛ.4/ 
ʇʨʘʚʠʣʥʦ ʟʘʜʘʜʝʥʠʪʝ ʢʨʠʪʝʨʠʠ ʧʦʤʘʛʘʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʱʝ ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʪʝ ʜʘ ʩʝ ʩʘʤʦʦʮʝʥʷʪ ʠ ʜʘ ʫʩʪʘʥʦʚʷʪ ʚ ʢʘʢʚʘ 
ʩʪʝʧʝʥ ʩʘ ʠʟʧʲʣʥʠʣʠ ʟʘʜʘʥʠʝʪʦ ʠ ʜʦ ʢʦʣʢʦ ʩʘ ʦʧʨʘʚʜʘʥʠ ʪʝʭʥʠʪʝ ʦʯʘʢʚʘʥʠʷ. 

ɿʘ ʜʘ ʦʪʢʨʠʷʪ ʩʚʦʠʪʝ ʧʨʦʧʫʩʢʠ ʠ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ, 95% ʦʪ ʫʯʝʥʠʮʠʪʝ ʠʟʧʠʪʚʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʥʘʧʨʘʚʘʪʘ ʥʘ 
ʘʥʘʣʠʟ ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʩʣʝʜ ʥʝʡʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ./ʬʠʛ.5/  ʅʝʟʘʚʠʩʠʤʦ ʧʦ 
ʢʘʢʲʚ ʥʘʯʠʥ ʱʝ ʩʝ ʥʘʧʨʘʚʠ ʪʦʡ, ʫʯʝʥʠʮʠʪʝ ʩʯʠʪʘʪ, ʯʝ ʯʨʝʟ ʥʝʛʦ ʦʮʝʥʢʘʪʘ, ʢʦʷʪʦ 
ʩʘ ʧʦʣʫʯʠʣʠ, ʝ ʧʦ-ʦʙʝʢʪʠʚʥʘ. 
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ɽʜʠʥ ʦʪ ʠʥʪʝʨʝʩʥʠʪʝ ʚʲʧʨʦʩʠ ʚ ʘʥʢʝʪʘʪʘ ʝ ʩʚʲʨʟʘʥ ʩ ʥʘʯʠʥʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʘ 
ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʫʯʠʪʝʣʷ. ʀʤʝʥʥʦ ʥʦʚʦʩʪʠʪʝ, ʩ ʢʦʠʪʦ ʩʝ ʩʙʣʲʩʢʚʘʪ 
ʫʯʝʥʠʮʠʪʝ ʚ ʯʘʩʦʚʝʪʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ 5 ʢʣʘʩ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʣ. 
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ʧʦʱʘ, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʧʦʚʠʰʘʚʘʪ ʠʥʪʝʨʝʩʘ ʠʤ ʢʲʤ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ. 74% 
ʦʪ ʫʯʝʥʠʮʠʪʝ ʧʨʝʜʧʦʯʠʪʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʝʣʝʢʪʨʦʥʥʘʪʘ ʧʦʱʘ ʠ 26% - ʦʥʣʘʡʥ 
ʠʥʩʪʨʫʤʝʥʪʠ./ʬʠʛ. 6/ 

ɹʠʥʘʨʥʠʪʝ ʜʦʤʘʰʥʠ ʨʘʙʦʪʠ ʩʘ ʥʦʚʦʩʪ ʚ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʦʤʘʰʥʠ ʨʘʙʦʪʠ 
ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩʲʤ ʧʨʠʣʦʞʠʣʘ 
ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ ʧʦ ʀʊ ʠ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ. ʆʮʝʥʷʚʘʥʝʪʦ ʥʘ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʚ 
ʜʚʘ ʘʩʧʝʢʪʘ ʚʩʝ ʦʱʝ ʩʝ ʧʨʠʝʤʘ ʩ ʥʝʜʦʚʝʨʠʝ ʦʪ ʫʯʝʥʠʮʠʪʝ ʚ 5 ʢʣʘʩ. 59% ʦʪ ʪʷʭ 
ʩʘ ʧʨʠʝʣʠ ʩ ʠʥʪʝʨʝʩ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦʪʦ, ʘ 41% ʥʝ ʩʘ ʧʨʦʷʚʠʣʠ ʠʥʪʝʨʝʩ./ʬʠʛ.7/ 
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ɺ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʜʦʤʘʰʥʠ ʨʘʙʦʪʠ ʫʯʝʥʠʮʠʪʝ ʚ 5 ʢʣʘʩ 
ʠʟʧʠʪʚʘʪ ʟʘʪʨʫʜʥʝʥʠʷ. ʅʘʡ-ʪʨʫʜʥʠ ʟʘ ʪʷʭ ʩʘ ʟʘʜʘʯʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʫʯʠʪʝʣʷʪ ʝ 
ʟʘʜʘʣ ʠʟʠʩʢʚʘʥʠʷʪʘ, ʥʘ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʠ 
ʫʯʝʥʠʮʠʪʝ ʩʘʤʠ ʪʨʷʙʚʘ ʜʘ ʪʲʨʩʷʪ ʧʲʪʷ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʠʤ. /ʬʠʛ.8/ 

ɸʥʢʝʪʠʨʘʥʠʪʝ ʫʯʝʥʠʮʠ ʧʨʝʜʧʦʯʠʪʘʪ ʪʨʘʜʠʮʠʦʥʥʠ ʟʘʜʘʯʠ ʠ ʟʘʜʘʯʠ ʩ ʜʘʜʝʥʦ 
ʠ ʪʲʨʩʠ ʩʝ, ʢʘʪʦ ʟʘʜʘʥʠʷ ʟʘ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ. ʉʯʠʪʘʪ ʩʝ ʥʘʡ-ʫʚʝʨʝʥʠ ʚ 
ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʛʦʪʦʚʠ ʘʣʛʦʨʠʪʤʠ ʠ ʨʘʙʦʪʘ ʩ ʛʦʪʦʚʠ ʤʦʜʝʣʠ ʥʘ ʟʘʜʘʥʠʷ. ʅʝ ʝ 
ʤʘʣʢʘ ʠ ʯʘʩʪʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ /26%/, ʢʦʠʪʦ ʠʩʢʘʪ ʜʘ ʧʨʦʷʚʷʪ ʪʚʦʨʯʝʩʪʚʦ ʠ 
ʠʥʜʠʚʠʜʫʘʣʠʟʲʤ, ʜʘ ʠʟʨʘʟʷʪ ʩʚʦʝʪʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʪʝʤʘʪʘ ʥʘ ʜʦʤʘʰʥʘʪʘ 
ʨʘʙʦʪʘ ʠ ʥʘʯʠʥʘ Ⱬ ʥʘ ʠʟʧʲʣʥʝʥʠʝ./ʬʠʛ.9/ 
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XI ʅʘʮʠʦʥʘʣʥʘ ʢʦʥʬʝʨʝʥʮʠʷ Ăʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò 2018 263 

 

ʋʜʦʚʣʝʪʚʦʨʝʥʦʩʪʪʘ ʦʪ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʠ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ ʠʤʘʪ ʧʨʷʢʘ ʟʘʚʠʩʠʤʦʩʪ. ʂʦʣʢʦʪʦ ʫʯʝʥʠʢʲʪ ʝ 
ʧʦ-ʫʜʦʚʣʝʪʚʦʨʝʥ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʦʤʘʰʥʘʪʘ ʩʠ ʨʘʙʦʪʘ, ʪʦʣʢʦʚʘ 
ʦʪʥʦʰʝʥʠʝʪʦ ʤʫ ʢʲʤ ʥʝʷ ʝ ʧʦ-ʧʦʣʦʞʠʪʝʣʥʦ. ʆʪ ʬʠʛ.10 ʠ ʬʠʛ.8 ʩʝ ʚʠʞʜʘ, ʯʝ 
ʤʘʢʘʨ ʫʯʝʥʠʮʠʪʝ ʜʘ ʠʟʧʠʪʚʘʪ ʥʘʡ-ʛʦʣʝʤʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʟʘʜʘʯʠʪʝ ʩ ʪʚʦʨʯʝʩʢʠ 
ʤʦʪʠʚ, ʠʤʝʥʥʦ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʘʢʲʚ ʪʠʧ ʟʘʜʘʯʠ ʪʝ ʩʘ ʥʘʡ-ʫʜʦʚʣʝʪʚʦʨʝʥʠ. 
ʇʨʝʜʧʦʯʠʪʘʪ ʜʘ ʨʘʟʢʨʠʷʪ ʩʚʦʠʪʝ ʚʠʞʜʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʦʪʥʦʰʝʥʠʷ ʢʲʤ 
ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ, ʦʪ ʦʪʢʦʣʢʦʪʦ ʜʘ ʨʝʰʘʚʘʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʟʘʜʘʯʠ ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʀʤʝʥʥʦ ʯʨʝʟ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʚʦʨʯʝʩʢʠ ʟʘʜʘʯʠ  
ʫʯʝʥʠʮʠʪʝ ʩʝ ʫʯʘʪ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ, ʫʚʝʨʝʥʦʩʪ ʚ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʠ 
ʦʪʛʦʚʦʨʥʦʩʪ. 

5. ʀʙʣʤʷʰʞʦʡʞ 

ʉʲʚʨʝʤʝʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʪʨʷʙʚʘ ʜʘ ʨʘʟʚʠʚʘ 
ʚʟʘʠʤʥʘʪʘ ʩʚʲʨʟʘʥʦʩʪ ʥʘ ʟʥʘʥʠʷʪʘ, ʜʘ ʩʪʠʤʫʣʠʨʘ ʘʢʪʠʚʥʦʩʪʪʘ ʠ ʪʚʦʨʯʝʩʢʘʪʘ 
ʜʝʡʥʦʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʥʠ ʟʘʜʘʯʠ 
ʟʘ ʜʦʤʘʰʥʘ ʨʘʙʦʪʘ ʝ ʥʘʯʠʥ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʫʯʘʱʠʪʝ ʩʝ ʟʘ 
ʫʩʚʦʷʚʘʥʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʘʢʪʦ ʠ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝ ʢʲʤ 
ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ ʧʦ ʧʨʝʜʤʝʪʘ. ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʤʝʪʦʜʠ ʟʘ 
ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʜʠ ʜʦ ʩʲʟʜʘʚʘʥʝ 
ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʫʯʘʱʠʷʪ ʝ ʘʢʪʠʚʝʥ ʫʯʘʩʪʥʠʢ ʚ 
ʧʨʦʮʝʩʘ ʥʘ ʩʚʦʝʪʦ ʨʘʟʚʠʪʠʝ. 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʘʥʘʣʠʟʠ ʚ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʤʦʞʝʤ ʜʘ 
ʦʙʦʙʱʠʤ, ʯʝ ʫʯʝʥʠʮʠʪʝ ʚ ʧʝʪʠ ʢʣʘʩ ʩʘ ʧʦʣʦʞʠʪʝʣʥʦ ʥʘʩʪʨʦʝʥʠ ʢʲʤ ʜʦʤʘʰʥʠʪʝ 
ʨʘʙʦʪʠ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʄʘʢʘʨ ʜʘ ʠʟʧʠʪʚʘʪ ʟʘʪʨʫʜʥʝʥʠ ̫ʧʨʠ 
ʟʘʜʘʯʠʪʝ ʩ ʪʚʦʨʯʝʩʢʠ ʭʘʨʘʢʪʝʨ, ʪʝ ʧʨʝʜʧʦʯʠʪʘʪ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʩʚʦʠʪʝ ʚʠʞʜʘʥʠʷ, 
ʫʤʝʥʠʷ ʠ ʦʪʥʦʰʝʥʠʷ ʢʲʤ ʧʦʩʪʘʚʝʥʠʷ ʧʨʦʙʣʝʤ. ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʙʠʥʘʨʥʠ 
ʜʦʤʘʰʥʠ ʨʘʙʦʪʠ ʧʦ ʧʨʝʜʤʝʪʘ ʚʩʝ ʦʱʝ ʩʝ ʧʨʠʝʤʘ ʩ ʥʝʜʦʚʝʨʠʝ, ʥʦ ʧʨʝʜʠʟʚʠʢʚʘ 
ʠʥʪʝʨʝʩ ʫ ʫʯʝʥʠʮʠʪʝ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʜʘʚʘʥʝ 
ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʦʤʘʰʥʠʪʝ ʨʘʙʦʪʠ ʙʠ ʜʦʚʝʣʦ ʜʦ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʚ 
ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, ʬʦʨʤʠʨʘʥʝ ʥʘ ʧʦʣʦʞʠʪʝʣʥʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ 
ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʧʦʚʠʰʘʚʘʥʝ ʤʦʪʠʚʘʮʠʷʪʘ ʟʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʠ ʫʯʝʥʝ ʧʨʝʟ 
ʮʝʣʠʷ ʞʠʚʦʪ. 
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INFORMATION TECHNOLOGY ð HOMEWORK IN FIFTH GRADE 

Desislava Vidolova 

Summary: This report examines the importance of information technology homework for fifth-
grade students using innovative methods and online tools. A diagnosis of the students' attitudes 
towards self-preparation through homework is presented, with the help of various learning 
cognitive tasks for homework and a poll. 
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