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&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮı,Ļ,Ȯ0366' 
 

ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ ȮȮȮȮȮ ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
ĺŇĪĵŅŏĕĨ-ėĦŃ-ĳŅėĺŇĝŅȮȮȮȮȮȮȮ ıĶŃĶŅĝĺńĚĽĬŅĴěńĬĪĶƢȮ-ȮĺŇĪĵŅĻŅĽĨĶƢȮ-ȮėŀĴıŇĺŏĨŀĶƢ 

 

ľĴĺħĪňŗȮ/ȮĝŊŗŀĮĶŇĠĠŅȮĽŅĕŅĺŇĝŅ ŐĸŃĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬĕŀĚľĸńĔĽŌĨĶ 

1, ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
 /,/ ĶľńĽľĸńĔĽŌĨĶ  25460081102158 
 /,0 ĝŊŗŀľĸńĔĽŌĨĶ 
   ĳŅļŅœĪĵ  ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴ 

    ħŇěŇĪńĸ 
   ĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮMaster of Science Program in Information TechnologyȮand Digital  
      Innovation 
0, ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
 ĝŊŗŀŏĨŖĴĳŅļŅœĪĵȮȮȮȮȮȮ ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸ' 
 ĝŊŗŀŏĨŖĴĳŅļŅŀńĚĔķļȮ Master of Science (Information Technology and Digital Innovation) 
 ĝŊŗŀĵƞŀĳŅļŅœĪĵ  ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸ' 
 ĝŊŗŀĵƞŀĳŅļŅŀńĚĔķļȮȮ M.Sc. (Information Technology and Digital Innovation) 
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 3.3 ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
2,ȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶȮȮ 
 ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ ȮŐĭĭȮĔȮ0 œĴƞĬƟŀĵĔĺƞŅ 36 ľĬƞĺĵĔŇĨ 
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   ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ ȮŐĭĭȮĔȮ0    ľĸńĔĽŌĨĶȮ2ȮĮƖ 
   ŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı     ľĸńĔĽŌĨĶȮ2ȮĮƖ 
 3,0 ĳŅļŅĪňŗŒĝƟȮȮȮȮĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 
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 3,1 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮȮĶńĭĪńŘĚĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵœħƟŏĮƦĬŀĵƞŅĚħň 
 3,2 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮȮŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚȮȮ 
 3,3Ȯ ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮ  
4,Ȯ ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566ȮȮ&ĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/''ȮŏĶŇŗĴŏĮƕħĽŀĬĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮ 
ĮƖĔŅĶĻŉĔļŅȮ2566 

 ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ4-2566ȮĺńĬĪňŗȮ25ȮŏħŊŀĬȮŏĴļŅĵĬȮı,Ļ,Ȯ2566 
 ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ5-2566ȮĺńĬĪňŗȮ24ȮŏħŊŀĬȮıķļĳŅėĴȮı,Ļ,Ȯ2566 
7,Ȯ ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

7.1 ĺŇĻĺĔĶŏħĲŀŀĮĽƢȮ&DevOpsȮEngineer' 
7.2 ĺŇĻĺĔĶŏŀŖĴŐŀĸŀŀĮĽƢȮ(MLOps Engineer) 
7.3 įŌƟŀŀĔŐĭĭőĞĸŌĝńĬȮ(Solution Architect)  
7.4 įŌƟěńħĔŅĶőėĶĚĔŅĶȮ&Project Manager) 
7.5 ĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ&Data Analyst' 
7.6 ĬńĔĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&Data Scientist' 
7.7 įŌƟěńħĔŅĶőėĶĚĔŅĶĽŅĶĽĬŏĪĻ 
7.8 ĬńĔĺŇĝŅĔŅĶŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňĔŅĶŒĝƟĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃ 

 ĬĺńĨĔĶĶĴħŇěŇĪńĸĕńŘĬĽŌĚ 
7.9 ĬńĔĺŇěńĵŐĸŃĬńĔĺŇĝŅĔŅĶħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸ 
7.10 ĬńĔĺŇěńĵŐĸŃĬńĔĺŇĝŅĔŅĶħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ 
7.11 ĬńĔĺŇŏėĶŅŃľƢŐĸŃıńĥĬŅĶŃĭĭŀŇĽĶŃ 
7.12 ŏěƟŅĕŀĚĔŇěĔŅĶħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸ 
7.13 įŌƟĽŀĬŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅȮľĬƞĺĵĚŅĬȮŐĸŃĭĶŇļńĪĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ-ĔŅĶŀĭĶĴ 
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ľĴĺħĪňŗȮ2ȮĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
/,Ȯ ĮĶńĝĠŅ 
 /,/ ĮĶńĝĠŅĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵ 
  ěńħĔŅĶĻŉĔļŅŒľƟįŌƟŏĶňĵĬŏĔŇħįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬőħĵŒĝƟĔŅĶĻŉĔļŅĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮőħĵ
ĭńĦĤŇĨŏĮƦĬįŌƟĬŜŅȮįĽŅĬĻŅĽĨĶƢŐĸŃĻŇĸĮƝȮĽĶƟŅĚĽĶĶėƢėŋĦėƞŅĽŌƞĽńĚėĴ 
 /,0 ĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶȮ 
  ŴĽĶƟŅĚĽĶĶėƢȮŏĝňŗĵĺĝŅĠȮıńĥĬŅĺŇĝŅĔŅĶĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸŀĵƞŅĚĵńŗĚĵŊĬŵ
ĽĶƟŅĚĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮĴňĻńĔĵĳŅıŒĬ
ĔŅĶĽĶƟŅĚĚŅĬĺŇěńĵȮĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŐĸŃ-ľĶŊŀĚŅĬĮĶŃĵŋĔĨƢŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦȮĽŅĴŅĶĩĬŜŅŀĚėƢ
ėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅœĮĽĶƟŅĚĚŅĬĮĶŃĵŋĔĨƢȮŏıŊŗŀĔŅĶıńĥĬŅŀĚėƢĔĶȮŐĸŃĮĶŃŏĪĻĝŅĨŇŀĵƞŅĚĵńŗĚĵŊĬ 
2. ĔĶŀĭŐĬĺėŇħĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
 2./Ȯ ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ  
  2./,/ ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě    
  ĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ20ȮĮƖȮ&ı,Ļ,2561-2580'ȮŏĮƦĬĵŋĪīĻŅĽĨĶƢĝŅĨŇĞŉŗĚěŃĨƟŀĚĬŜŅœĮĽŌƞĔŅĶĮĢŇĭńĨŇŏıŊŗŀŒľƟ
ĮĶŃŏĪĻœĪĵĭĶĶĸŋĺŇĽńĵĪńĻĬƢȮŴĮĶŃŏĪĻœĪĵĴňėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚȮĵńŗĚĵŊĬȮŏĮƦĬĮĶŃŏĪĻıńĥĬŅŐĸƟĺȮħƟĺĵĔŅĶıńĥĬŅĨŅĴ
ľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěȮıŀŏıňĵĚŵȮŏıŊŗŀėĺŅĴĽŋĕĕŀĚėĬœĪĵĪŋĔėĬȮĵŋĪīĻŅĽĨĶƢĝŅĨŇŒĬħƟŅĬĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩ
ŒĬĔŅĶŐĕƞĚĕńĬȮĞŉŗĚĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬĶŃĵŃĨƞŀœĮȮěŜŅŏĮƦĬŀĵƞŅĚĵŇŗĚĪňŗĮĶŃŏĪĻœĪĵěŃĨƟŀĚĽĶƟŅĚĔĸœĔĪŅĚŏĻĶļģĔŇě
ŒľĴƞĪňŗěŃĝƞĺĵĵĔĶŃħńĭĔŅĶıńĥĬŅĮĶŃŏĪĻœĮĽŌƞŏĮƚŅľĴŅĵĪňŗĨńŘĚœĺƟȮĞŉŗĚěŃĴŋƞĚŏĬƟĬĔŅĶĺŇěńĵȮıńĥĬŅĬĺńĨĔĶĶĴȮŐĸŃĬŜŅ
ŏĪėőĬőĸĵňŒľĴƞĴŅĮĶńĭŒĝƟŐĸŃĨƞŀĵŀħĳŅėĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶŒĬĮƤěěŋĭńĬȮŏıŊŗŀŏıŇŗĴįĸŇĨĳŅıȮŐĸŃĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴȮ
ĶĺĴĪńŘĚĔŅĶĮĶńĭőėĶĚĽĶƟŅĚĳŅėĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶŒĬĮƤěěŋĭńĬœĮĽŌƞĳŅėĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶŒľĴƞĪňŗĴňĻńĔĵĳŅıȮĔŅĶ
ıńĥĬŅĶŌĮŐĭĭĔŅĶėƟŅŒľƟĽŀħĶńĭĔńĭŏĪėőĬőĸĵňĪňŗŏĮĸňŗĵĬŐĮĸĚœĮȮŐĸŃĔŅĶĽƞĚŏĽĶŇĴŒľƟŏĔŇħĽńĚėĴįŌƟĮĶŃĔŀĭĔŅĶȮĞŉŗĚĔŅĶ
ĪňŗĕńĭŏėĸŊŗŀĬĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĬňŘěŜŅŏĮƦĬŀĵƞŅĚĵŇŗĚĪňŗěŃĨƟŀĚıńĥĬŅĪńĔļŃŐĸŃėĺŅĴĽŅĴŅĶĩĕŀĚŐĶĚĚŅĬȮŒĬ
ŀŋĨĽŅľĔĶĶĴȮŐĸŃĭĶŇĔŅĶħŇěŇĪńĸȮĕƟŀĴŌĸȮŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮőħĵŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸȮĕƟŀĴŌĸŐĸŃĮƤĠĠŅĮĶŃħŇļģƢŒĬ
ĔŅĶŏıŇŗĴĻńĔĵĳŅıŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃĭĶŇĔŅĶȮėĶŀĭėĸŋĴĶŃĭĭŀńĨőĬĴńĨŇŐĸŃ
ľŋƞĬĵĬĨƢȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃȮŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨŒĬĪŋĔĽŇŗĚȮŏıŊŗŀĵĔĶŃħńĭĮĶŃĽŇĪīŇĳŅıĕŀĚĳŅėŏĻĶļģĔŇěœĪĵĪńŘĚ
ĶŃĭĭȮĽĶƟŅĚŐıĸĨĲŀĶƢĴĽŜŅľĶńĭŏĻĶļģĔŇěŒĬŀĬŅėĨȮŐĸŃŏıŇŗĴėŋĦĳŅıĝňĺŇĨŒľƟĔńĭĮĶŃĝŅĝĬȮŏıŊŗŀŒľƟœĪĵŏĮƦĬ
ĻŌĬĵƢĔĸŅĚĔŅĶįĸŇĨŐĸŃĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĔŅĶĽĶƟŅĚėĺŅĴĨĶŃľĬńĔŐĸŃŒľƟėĺŅĴĶŌƟŐĔƞĮĶŃĝŅĝĬȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮĕƟŀĴŌĸȮŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮĽŜŅľĶńĭĳŅėĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĽĶƟŅĚĬĺńĨĔĶĶĴȮ
ŐĸŃħŜŅŏĬŇĬīŋĶĔŇěŒľĴƞȮŕȮĔŅĶįĸńĔħńĬŒľƟįŌƟĮĶŃĔŀĭĔŅĶœħƟĶńĭĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴŒĬĶŃħńĭĽŅĔĸȮŐĸŃ
ĽĶƟŅĚėĸńĽŏĨŀĶƢŀŋĨĽŅľĔĶĶĴŏıŊŗŀĕĵŅĵīŋĶĔŇěœĪĵŒĬŀŋĨĽŅľĔĶĶĴŐĸŃĭĶŇĔŅĶħŇěŇĪńĸȮĕƟŀĴŌĸĮƤĠĠŅĮĶŃħŇļģƢȮĶŃĭĭ
ŀńĨőĬĴńĨŇŐĸŃľŋƞĬĵĬĨƢȮŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃŒľƟėĶŀĭėĸŋĴĨĸŀħĪńŘĚľƞĺĚőĞƞĴŌĸėƞŅĶŃħńĭőĸĔȮĔŅĶĽĬńĭĽĬŋĬĔŅĶ
ĺŇěńĵŐĸŃıńĥĬŅŏĪėőĬőĸĵňĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĪňŗĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢŒĬŏĝŇĚıŅĦŇĝĵƢœħƟȮĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀ
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ĶŃľĺƞŅĚĳŅėĶńģȮŏŀĔĝĬȮŐĸŃĽĩŅĭńĬĔŅĶĻŉĔļŅĨƞŅĚȮŕȮŐĸŃĽĬńĭĽĬŋĬĔŅĶŒĝƟĕƟŀĴŌĸŏĮƕħĪňŗœĴƞĔĶŃĪĭĨƞŀĽŇĪīŇĽƞĺĬĭŋėėĸ
ŏıŊŗŀĮĶŃőĵĝĬƢŒĬĔŅĶĻŉĔļŅȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮŐĸŃĔŅĶĨƞŀĵŀħĪŅĚīŋĶĔŇěȮıĶƟŀĴĪńŘĚĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅĭŋėĸŅĔĶĪňŗĴň
ĪńĔļŃėĺŅĴĶŌƟŏıŊŗŀĶŀĚĶńĭĔŅĶŏĨŇĭőĨĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃĭĶŇĔŅĶħŇěŇĪńĸȮĕƟŀĴŌĸȮŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮĶĺĴĪńŘĚ
ŀŋĨĽŅľĔĶĶĴŐĸŃĭĶŇĔŅĶĪňŗŒĝƟŏĪėőĬőĸĵňŏľĸƞŅĬňŘȮĳŅĵŒĨƟĵŋĪīĻŅĽĨĶƢĝŅĨŇœħƟĴňĔŅĶěńħĪŜŅŐįĬĵƞŀĵŒĬĮĶŃŏħŖĬĔŅĶ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟȮȮĞŉŗĚŏĬƟĬĽĶƟŅĚĶŃĭĭĔŅĶĻŉĔļŅŏıŊŗŀŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮőħĵĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅ
ĻńĔĵĳŅıĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃĴňėĺŅĴőħħŏħƞĬŏĜıŅŃĽŅĕŅȮĽŌƞĶŃħńĭĬŅĬŅĝŅĨŇȮĴňĔĶŀĭĴŅĨĶģŅĬ
İƖĴŊŀŐĶĚĚŅĬŐĸŃĴŅĨĶģŅĬŀŅĝňıĪňŗĔŜŅľĬħĽĴĶĶĩĬŃŐĸŃĪńĔļŃıŊŘĬģŅĬȮĽŜŅľĶńĭĽŅĕŅŀŅĝňıĨƞŅĚȮŕȮĪňŗĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŋĨĽŅľĔĶĶĴȮőħĵŏĜıŅŃĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŒĬŀĬŅėĨȮľĶŊŀȮȮNew S-curve ŏıŊŗŀŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬ
ĔŅĶĵŊĬĵńĬȮŐĸŃıńĥĬŅĽĴĶĶĩĬŃĕŀĚŐĶĚĚŅĬȮȮĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŀĬŅėĨŏĬƟĬĔŅĶŒĝƟŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮĴň
ŐĬĺőĬƟĴĽŌĚĴŅĔĪňŗěŃŏĨŇĭőĨŒĬŀĬŅėĨȮĞŉŗĚľĬŉŗĚŒĬĬńŘĬėŊŀŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸȮ 
  ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĪňŗĔĸƞŅĺĕƟŅĚĨƟĬȮœħƟĩŌĔĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮĞŉŗĚŏĮƦĬľĸńĔĽŌĨĶĪňŗĴŋƞĚŏĬƟĬ
įĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸĴňĻńĔĵĳŅıŒĬĔŅĶ
ĽĶƟŅĚĚŅĬĺŇěńĵȮĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŐĸŃ-ľĶŊŀĚŅĬĮĶŃĵŋĔĨƢŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦȮĽŅĴŅĶĩĬŜŅŀĚėƢėĺŅĴĶŌƟ
ŒĬĽŅĕŅĺŇĝŅœĮĽĶƟŅĚĚŅĬĮĶŃĵŋĔĨƢȮŏıŊŗŀĔŅĶıńĥĬŅŀĚėƢĔĶȮŐĸŃĮĶŃŏĪĻĝŅĨŇŀĵƞŅĚĵńŗĚĵŊĬ ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĨĸŅħŐĶĚĚŅĬŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŒĬŀĬŅėĨȮ&New S-curve) ĞŉŗĚĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĕŀĚ
ĮĶŃŏĪĻ 
  2./,0 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
  ĔŅĶŐıĶƞĶŃĭŅħĕŀĚőėĺŇħ-/7ȮįĸńĔħńĬŒľƟĮĶŃĝŅĝĬĨƟŀĚĔƟŅĺœĮĽŌƞĺŇĩňĝňĺŇĨŐĭĭȮNew Normal ĞŉŗĚ
ŏĪėőĬőĸĵňħŇěŇĪńĸœħƟŏĕƟŅĴŅĴňĭĪĭŅĪŒĬĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬėĶńŘĚĬňŘŏĮƦĬŀĵƞŅĚĴŅĔȮœĴƞĺƞŅěŃŐĚƞĕŀĚĽńĚėĴȮĔŅĶŒĝƟ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶŏĶňĵĬȮĔŅĶĪŜŅĚŅĬȮȮĶĺĴĩŉĚĔŅĶŒĝƟĽŊŗŀĽńĚėĴœħƟĔĸŅĵĴŅŏĮƦĬŏėĶŊŗŀĚĴŊŀĽŜŅėńĠŒĬĔŅĶŏĕƟŅĩŉĚĔĸŋƞĴėĬĵŋė
ĮƤěěŋĭńĬȮħƟĺĵėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĪŜŅŒľƟőĸĔěĶŇĚŐĸŃőĸĔŏĽĴŊŀĬŏĕƟŅŒĔĸƟĔńĬĴŅĔĕŉŘĬȮĞŉŗĚŏĶňĵĔĺƞŅȮěńĔĶĺŅĸĬķĴŇĨȮ
&Metaverse)  ėŊŀőĸĔŏĽĴŊŀĬĪňŗŏĝŊŗŀĴĨƞŀőĸĔěĶŇĚŐĸŃŏĪėőĬőĸĵňŏĕƟŅœĺƟħƟĺĵĔńĬȮĞŉŗĚěŃįĽŅĬĔńĬőħĵŀŅĻńĵŏĪėőĬőĸĵň
ħŇěŇĪńĸȮŏĝƞĬȮŏĪėőĬőĸĵňŏĽĴŊŀĬěĶŇĚȮ&Virtual Reality) ŐĸŃȮėĺŅĴŏĮƦĬěĶŇĚŏĽĶŇĴȮ&Augmented Reality) ŏĮƦĬĨƟĬȮ
ŏıŊŗŀŒľƟœħƟŀĚėƢėĺŅĴĶŌƟŒľĴƞŒĬĔŅĶıńĥĬŅĽńĚėĴŐĸŃĮĶŃŏĪĻŒľƟĔƟŅĺĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚħńĚĔĸƞŅĺȮĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮěŉĚĨƟŀĚĴňėĺŅĴĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĬňŘħƟĺĵȮŏıĶŅŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶĻŉĔļŅħƟŅĬĬňŘŏĮƦĬĔĸœĔħƟŅĬľĬŉŗĚŒĬĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĪŋĔĕńŘĬĨŀĬȮ
ĞŉŗĚĨƟŀĚŒĝƟėĺŅĴėŇħŀĵƞŅĚĴňĕńŘĬĨŀĬȮĴňŏľĨŋįĸȮħƟĺĵėĺŅĴĶŀĭėŀĭŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĩňĝňĺŇĨĕŀĚĽńĚėĴœĪĵĪňŗ
ŏĮĸňŗĵĬŐĮĸĚœĮȮĶĺĴĪńŘĚĔŅĶŏĽĶŇĴĽĶƟŅĚĻňĸīĶĶĴȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŒĬĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗŐĸŃħŜŅŏĬŇĬĝňĺŇĨħƟĺĵėĺŅĴ
ŏıňĵĶȮŀńĬěŃŏĮƦĬĳŌĴŇėŋƟĴĔńĬŒĬĨńĺŒľƟıĶƟŀĴŏįĝŇĠĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĪńŘĚŒĬĶŃħńĭėĶŀĭėĶńĺȮĝŋĴĝĬȮĽńĚėĴȮ
ĮĶŃŏĪĻŐĸŃĶŃħńĭőĸĔ 
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 2.0,Ȯ įĸĔĶŃĪĭěŅĔĕƟŀȮ2.1.1ȮŐĸŃȮ2.1.2ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĺŇĽńĵĪńĻĬƢŐĸŃȮȮȮȮ
ıńĬīĔŇěĕŀĚĽĩŅĭńĬŐĸŃėĦŃ 
  2.0,/ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
  ŏıŊŗŀŒľƟĽŀħĶńĭĔńĭĔŅĶıńĥĬŅĮĶŃŏĪĻĨŅĴĵŋĪīĻŅĽĨĶƢĝŅĨŇȮŐĸŃĶńĭĴŊŀĔńĭįĸĔĶŃĪĭěŅĔĽĩŅĬĔŅĶĦƢ
ĳŅĵĬŀĔěŉĚěŜŅŏĮƦĬĨƟŀĚıńĥĬŅľĸńĔĽŌĨĶŒĬŏĝŇĚĶŋĔĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬœħƟĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĕŀĚŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĶŃħńĭĽŅĔĸȮŏıŊŗŀŒľƟĔŅĶĻŉĔļŅŐĸŃĽńĚėĴœĪĵœħƟĔƟŅĺœĮıĶƟŀĴĔńĭĽńĚėĴőĸĔȮľĸńĔĽŌĨĶĺŇĪĵŅ
ĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮěŉĚĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňȮĪŅĚĺŇĝŅĔŅĶȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮĶĺĴĩŉĚĴňŐįĬĔŅĶ
ĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĮĶŃŏĪĻȮıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĪńĔļŃĪŅĚŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĽŅĴŅĶĩȮėŇħĺŇŏėĶŅŃľƢŐĸŃ
ŐĔƟĮƤĠľŅħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢȮŏıŊŗŀŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩĕŀĚĭŋėĸŅĔĶŒľƟĴňĪńĔļŃėĺŅĴĶŌƟŏıŊŗŀĶŀĚĶńĭĔŅĶ
ŏĨŇĭőĨĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃĭĶŇĔŅĶħŇěŇĪńĸȮĕƟŀĴŌĸȮŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮĶĺĴĪńŘĚŀŋĨĽŅľĔĶĶĴŐĸŃĭĶŇĔŅĶĪňŗŒĝƟ
ŏĪėőĬőĸĵňŏľĸƞŅĬňŘȮĳŅĵŒĨƟĵŋĪīĻŅĽĨĶƢĝŅĨŇȮŀňĔĪńŘĚįĸŇĨĭńĦĤŇĨĪňŗŏıňĵĭıĶƟŀĴħƟĺĵėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮĞŉŗĚŏĮƦĬœĮĨŅĴ
ĬőĵĭŅĵŐĸŃĺŇĽńĵĪńĻĬƢĕŀĚĴľŅĺŇĪĵŅĸńĵħƟŅĬĔŅĶĴŋƞĚĽŌƞĔŅĶŏĮƦĬŏĸŇĻŒĬĔŅĶĽŀĬȮĔŅĶĺŇěńĵȮŐĸŃĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴň
ėŋĦĳŅıŏıňĵĭıĶƟŀĴĪńŘĚĪŅĚħƟŅĬĺŇĝŅĔŅĶȮėŋĦīĶĶĴȮŐĸŃěĶŇĵīĶĶĴ 
  2.0,0 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇěĕŀĚĽĩŅĭńĬȮȮ 
  ěŅĔįĸĔĶŃĪĭĕŀĚĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶħńĚĪňŗĔĸƞŅĺŒĬĕƟŀȮ0,/ȮěŉĚěŜŅŏĮƦĬĨƟŀĚ
ıńĥĬŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮŏıŊŗŀĶŀĚĶńĭĔŅĶ
ıńĥĬŅĪŅĚħƟŅĬŏĪėőĬőĸĵňħŇěŇĪńĸȮőħĵĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıȮĽŀħėĸƟŀĚĔńĭĵŋĪīĻŅĽĨĶƢĮĶŃŏĪĻȮĴňĪńĔļŃ
ĻĨĺĶĶļĪňŗȮ0/ȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĔŅĶĪŜŅĚŅĬȮĽŅĴŅĶĩıńĥĬŅĪńĔļŃĨƞŅĚȮŕȮĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶĪŜŅĚŅĬœħƟħƟĺĵĨĬŏŀĚȮĞŉŗĚ
ĪŜŅŒľƟĽŅĴŅĶĩŀĵŌƞŒĬĨĸŅħŐĶĚĚŅĬœħƟŀĵƞŅĚĵńŗĚĵŊĬȮĽŀħėĸƟŀĚĔńĭĵŋĪīĻŅĽĨĶƢĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚŏĬƟĬėĺŅĴŏĮƦĬŏĸŇĻ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶĺŇěńĵȮŐĸŃĚŅĬĽĶƟŅĚĽĶĶėƢȮőħĵĴňĮĦŇīŅĬŒĬĔŅĶĽĶƟŅĚĭńĦĤŇĨĪňŗĴňėĺŅĴĶŀĭĶŌƟŒĬħƟŅĬĺŇĝŅĔŅĶȮĵŉħĴńŗĬŒĬ
ėŋĦīĶĶĴȮŏıňĵĭıĶƟŀĴħƟĺĵěĶŇĵīĶĶĴȮĴňěŇĨĽŜŅĬŉĔĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢ
ŐĸŃĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŏıŊŗŀıńĥĬŅĪƟŀĚĩŇŗĬȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮŐĸŃĴňěŇĨĽŜŅĬŉĔĨƞŀĔŅĶŏĽĶŇĴĽĶƟŅĚŐĸŃŀĬŋĶńĔļƢ
ĻŇĸĮĺńĥĬīĶĶĴĕŀĚĝŅĨŇ 
  įĸĔĶŃĪĭěŅĔĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔȮľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴȮŐĸŃĺńĥĬīĶĶĴĪňŗĴňĨƞŀıńĬīĔŇěĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚĽŌƞėĺŅĴŏĮƦĬŏĸŇĻĪŅĚħƟŅĬĻŇĸĮŃȮŐĸŃĺńĥĬīĶĶĴȮĮĦŇīŅĬŒĬĔŅĶĽĶƟŅĚĭńĦĤŇĨőħĵĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪńŘĚ
ħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮĽńĚėĴĻŅĽĨĶƢȮĴĬŋļĵĻŅĽĨĶƢȮŐĸŃĻŇĸĮŃȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŉĚĨƟŀĚŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ĕƟŅĚĨƟĬŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĶŀĭĶŌƟĺŇĝŅĔŅĶȮĵŉħĴńŗĬėŋĦīĶĶĴěĶŇĵīĶĶĴȮŐĸŃĴňěŇĨĽŜŅĬŉĔȮĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĴŋƞĚ
ėƟĬėĺƟŅĺŇěńĵĽĶƟŅĚĽĶĶėƢįĸĚŅĬŏıŊŗŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀĔŅĶıńĥĬŅĮĶŃŏĪĻȮĪńŘĚĵńĚŒľƟĭĶŇĔŅĶĪŅĚĺŇĝŅĔŅĶŐĔƞ
ĽńĚėĴȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚŐĔƞĝŋĴĝĬȮŐĸŃıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĶŃħńĭĝŅĨŇȮŐĸŃĬŅĬŅĝŅĨŇ 
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  2.0,1 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇěĕŀĚėĦŃ 
  ĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀŒľƟĨŀĭĽĬŀĚĨƞŀĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇě
ĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵŒĬŐĚƞĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĻŅĽĨĶƢ
ĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅįĸĚŅĬȮŐĸŃĚŅĬĺŇěńĵĪňŗĭŌĶĦŅĔŅĶĔńĭĻŅĽĨĶƢĨƞŅĚŕȮĪňŗĴňŏĮƕħĽŀĬ
ŒĬĴľŅĺŇĪĵŅĸńĵ 
 2.3 ėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ(StakeholdersŲȮneeds/Input) 
 ěŅĔĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸėĺŅĴĨƟŀĚĔŅĶěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĨƞŅĚȮŕȮĪńŘĚŒĬĽƞĺĬĳŅėĶńģȮŐĸŃĳŅėŏŀĔĝĬȮ
&ĳŅėįĬĺĔȮĝ'ȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŒĬĽƞĺĬĨĸŅħŐĶĚĚŅĬŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮĪňŗĪŜŅĔŅĶĶĺĭĶĺĴěŅĔŐĭĭĽŀĭĩŅĴįŌƟŒĝƟ
ĭńĦĤŇĨȮįŌƟŏĶňĵĬŒĬŀĬŅėĨȮĮĶŃĔŅĻĶńĭĽĴńėĶĚŅĬĕŀĚĭĶŇļńĪĨƞŅĚȮŕȮĨƟŀĚĔŅĶĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŒĬȮ1ȮĺŇĝŅŏŀĔĪňŗĶŃĭŋŒĬ
ľĸńĔĽŌĨĶěŜŅĬĺĬĴŅĔȮŒĬĽƞĺĬĕŀĚĳŅėŏŀĔĝĬȮĬŀĔěŅĔėĺŅĴĶŌƟŐĸŃĪńĔļŃĕŀĚĭńĦĤŇĨŒĬħƟŅĬĺŇĝŅĝňıĕŀĚŐĨƞĸŃĽŅĕŅ
ŐĸƟĺȮĴňėĺŅĴėŅħľĺńĚĺƞŅĭńĦĤŇĨŒĬĶŃħńĭĮĶŇĠĠŅőĪėĺĶĴňĪńĔļŃŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĴňėĺŅĴĽŅĴŅĶĩŒĬĽŊŗŀĽŅĶĔńĭ
įŌƟĶƞĺĴĚŅĬŐĸŃĸŌĔėƟŅȮĽŅĴŅĶĩĨńŘĚőěĪĵƢĮƤĠľŅŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĪŅĚīŋĶĔŇěȮĬŜŅŏĽĬŀŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅȮ
ŐĸŃħŜŅŏĬŇĬĔŅĶŏıŊŗŀŒľƟĚŅĬĭĶĶĸŋįĸœħƟȮĶĺĴĩŉĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵȮŏıŊŗŀŐĽĺĚľŅėŜŅĨŀĭľĶŊŀėĺŅĴĶŌƟ
ŒľĴƞŒĬĔŅĶŐĔƟĮƤĠľŅȮŒĬĽƞĺĬľĬƞĺĵĚŅĬĶńģĴňėĺŅĴėŅħľĺńĚŒľƟĭńĦĤŇĨĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŒĬĻŅĽĨĶƢĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮıńĥĬŅĪńĔļŃŏħŇĴŐĸŃ-ľĶŊŀŏıŇŗĴŏĨŇĴĪńĔļŃŒľĴƞŐĸŃĬŜŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŏľĸƞŅĬńŘĬĴŅŒĝƟĚŅĬ
ĮĶńĭĮĶŋĚıńĥĬŅĚŅĬĪňŗĪŜŅŀĵŌƞŒľƟĴňĮĶŃĽŇĪīŇĳŅıĵŇŗĚĕŉŘĬ 
3.  ėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶ 
 ĽŅĕŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĴňĔŅĶıńĥĬŅŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺȮįŌƟĮĶŃĔŀĭŀŅĝňıĪŅĚħƟŅĬŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮěŉĚĨƟŀĚıńĥĬŅĨĬŏŀĚĪńŘĚĔŅĶıńĥĬŅĪńĔļŃŏħŇĴȮ&Upskill) ŐĸŃŏıŇŗĴŏĨŇĴĪńĔļŃŒľĴƞȮ&Reskill) ŏıŊŗŀŒľƟĴň
ėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵȮĴňĪńĔļŃĪňŗħňĕňŘĬȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗĪńĬĽĴńĵŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴ
ĨƟŀĚĔŅĶŒĬĽŅĵĚŅĬȮĳŅėĺŇĝŅėŀĴıŇĺŏĨŀĶƢȮěŉĚĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬȮȮĔŅĶŀŀĔŐĭĭ
ľĸńĔĽŌĨĶŏĬƟĬĔŅĶıńĥĬŅĪńĔļŃĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĬńĔŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĸŃěńħĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŏıŊŗŀıńĥĬŅĪńĔļŃŐĵĔĵƞŀĵĨŅĴĽŅĕŅĺŇĝŅȮőħĵĴŋƞĚŏĬƟĬȮ1ȮĽŅĕŅĺŇĝŅĵƞŀĵĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĨŅĴėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚįŌƟŒĝƟĭńĦĤŇĨŒĬĮƤěěŋĭńĬȮœħƟŐĔƞȮĔŅĶěńħĔŅĶĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ&Information Technology 
Management) ĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻȮ&Development Operation) ŐĸŃĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸħƟĺĵĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&Data Science) ĬŀĔěŅĔĬňŘȮĵńĚĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅĭńĦĤŇĨŐĨƞĸŃĽŅĕŅĵƞŀĵĪňŗĴňĻńĔĵĳŅıŒĬ
ĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵȮŐĸŃĬŜŅŀĚėƢėĺŅĴĶŌƟěŅĔĔŅĶĺŇěńĵœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĪŜŅĚŅĬœħƟĪńŘĚĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬ 
4,  ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮ 

4.1 įĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıĪŅĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸ ĪňŗĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇěńĵȮėƟĬėĺƟŅŐĸŃıńĥĬŅĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸ 

4.2 įĸŇĨĭńĦĤŇĨĪňŗĴňěĶĶĵŅĭĶĶĦĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶ
ıńĥĬŅĨĬŏŀĚ 
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4.3 įĸŇĨĭńĦĤŇĨĪňŗĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃ
ĬĺńĨĔĶĶĴħŇěŇĪńĸĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶıńĥĬŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŐĸŃĽŅĶĽĬŏĪĻ 

4.4 ĽƞĚŏĽĶŇĴĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŒĬĔŅĶĽĶƟŅĚĞŀĲĨƢŐĺĶƢȮĶŃĭĭħŇěŇĪńĸŐĸŃĚŅĬĮĶŃĵŋĔĨƢĪňŗŏĔňŗĵĺĕƟŀĚȮĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻ 

3, ėŋĦĸńĔļĦŃĭńĦĤŇĨĕŀĚľĸńĔĽŌĨĶȮ 
5.1 ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮŐĸŃĽŅĴŅĶĩĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚħň 
5.2 ĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĭŌĶĦŅĔŅĶėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗĴňėŋĦĳŅıȮŏıŊŗŀŏįĵŐıĶƞŒĬ
ĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇœħƟ  

5.3 ŏĮƦĬįŌƟĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶĪŜŅĺŇěńĵŐĸŃĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵ 
5.4 ŏĮƦĬįŌƟĴňėĺŅĴĶńĭįŇħĝŀĭȮĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵȮŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
5.5 ĬŜŅėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĶŃĔŀĭŀŅĝňı 

 
4,   įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(Program Learning Outcomes) PLOs 

ĸŜŅħńĭ 
Īňŗ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ
ľĸńĔĽŌĨĶ (PLOs) 

Cognitive DomainȮ 
&Knowledge' 

Psychomotor 
Domain 
(Skills) 

Affective 
Domain 

(Attitude) 
R U Ap An E C S At 

ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮŐĭĭȮĔȮ0ȮŐĸŃŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı 

PLO/ ŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵň 
ĽŅĶĽĬŏĪĻȮŏıŊŗŀıńĥĬŅĺŇīňĔŅĶŒĬĔŅĶ
ŐĔƟĮƤĠľŅȮŐĸŃĪħĽŀĭĺŇīňĔŅĶĪňŗ
ıńĥĬŅĕŉŘĬ 

   P     

PLO0 ŒľƟėĺŅĴėŇħŏľŖĬȮľĶŊŀħŜŅŏĬŇĬőėĶĚĔŅĶ
ħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ őħĵŒĝƟ
ŀĚėƢėĺŅĴĶŌƟőħĵĶĺĴ 

    P    

PLO3 ħŜŅŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴħŇěŇĪńĸȮľĶŊŀĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟȮŏıŊŗŀıńĥĬŅĚŅĬŒĬĽŅĕŅ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

     P   

PLO4 ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟőħĵŒĝƟĳŅļŅœĪĵ 
ŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ
ŐĸŃŏľĴŅŃĔńĭĶŃħńĭįŌƟĲƤĚ 

      P  
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ĸŜŅħńĭ 
Īňŗ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ
ľĸńĔĽŌĨĶ (PLOs) 

Cognitive DomainȮ 
&Knowledge' 

Psychomotor 
Domain 
(Skills) 

Affective 
Domain 

(Attitude) 
R U Ap An E C S At 

PLO5 ħŜŅŏĬŇĬĔŅĶĺŇěńĵȮľĶŊŀıńĥĬŅįĸĚŅĬ
őħĵœĴƞėńħĸŀĔįĸĚŅĬįŌƟŀŊŗĬȮŐĸŃœĴƞ
ĸŃŏĴŇħĔġľĴŅĵħƟŅĬŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻľĶŊŀěĶŇĵīĶĶĴĪŅĚ
ĺŇĝŅĔŅĶ 

       P 

ľĴŅĵŏľĨŋ: ĶŃĭŋĽńĠĸńĔļĦƢȮPŒĬĝƞŀĚ ŴCognitive DomainŵȮĶŃħńĭĨƞŅĚȮŕ  Affective Domain ėĶŀĭėĸŋĴĩŉĚ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ2565 ĶŃħńĭĮĶŇĠĠŅőĪȮħƟŅĬěĶŇĵīĶĶĴȮ&Ethics) ŐĸŃ
ľĶŊŀȮħƟŅĬĸńĔļĦŃĭŋėėĸȮ&Character) ĕŀĚĕƟŀȮ8 
 
5, ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ 
 ĕŀĚľĸńĔĽŌĨĶȮ&PLOs)Ȯ 

ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 

PLO/ PLO0 PLO1 PLO2 PLO5 

1.įĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıĪŅĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸĪňŗĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇěńĵȮėƟĬėĺƟŅŐĸŃıńĥĬŅĚŅĬ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸ 

P  P P  

2. įĸŇĨĭńĦĤŇĨĪňŗĴňěĶĶĵŅĭĶĶĦĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮĪňŗĴňĻńĔĵĳŅıŒĬ
ĔŅĶıńĥĬŅĨĬŏŀĚ 

 P   P 

3. įĸŇĨĭńĦĤŇĨĪňŗĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀ
ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃ
ĬĺńĨĔĶĶĴħŇěŇĪńĸĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶıńĥĬŅ
ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŐĸŃĽŅĶĽĬŏĪĻ 

  P   

2,ȮĽƞĚŏĽĶŇĴĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŒĬĔŅĶĽĶƟŅĚ
ĞŀĲĨƢŐĺĶƢȮĶŃĭĭħŇěŇĪńĸŐĸŃĚŅĬĮĶŃĵŋĔĨƢĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻ 

  P   

ľĴŅĵŏľĨŋ: ĶŃĭŋĽńĠĸńĔļĦƢȮPŒĬĝƞŀĚĪňŗĺńĨĩŋĮĶŃĽĚėƢĽńĴıńĬīƢĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(PLOs' 



9 
 

6. ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭĶŅĵĸŃŏŀňĵħįĸĸńıīƢ 
 ĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0343Ȯ 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇ 
ĶŃħńĭŀŋħĴĻŉĔļŅ  

 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 

/,ħƟŅĬėĺŅĴĶŌƟȮ
&Knowledge) 

2. ħƟŅĬĪńĔļŃȮ
(Skills) 

3. ħƟŅĬ
ěĶŇĵīĶĶĴȮ
(Ethics) 

4. ħƟŅĬ
ĸńĔļĦŃĭŋėėĸȮ
(Character) 

 

ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮŐĭĭȮĔȮ0ȮŐĸŃŐįĬȮ2 ŐĭĭĺŇĝŅĝňı  

PLO/ ŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀ
ıńĥĬŅĺŇīňĔŅĶŒĬĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĪħĽŀĭĺŇīňĔŅĶĪňŗ
ıńĥĬŅĕŉŘĬ 

P    

PLO0ȮŒľƟėĺŅĴėŇħŏľŖĬȮľĶŊŀħŜŅŏĬŇĬőėĶĚĔŅĶħƟŅĬ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟőħĵĶĺĴȮȮ 

P    

PLO1 ħŜŅŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ
ħŇěŇĪńĸȮľĶŊŀĭŌĶĦŅĔŅĶėĺŅĴĶŌƟȮŏıŊŗŀıńĥĬŅĚŅĬŒĬĽŅĕŅ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

P    

PLO4 ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟőħĵŒĝƟĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĔńĭĶŃħńĭįŌƟĲƤĚ 

 P   

PLO5 ħŜŅŏĬŇĬĔŅĶĺŇěńĵȮľĶŊŀıńĥĬŅįĸĚŅĬőħĵœĴƞ
ėńħĸŀĔįĸĚŅĬįŌƟŀŊŗĬȮŐĸŃœĴƞĸŃŏĴŇħĔġľĴŅĵħƟŅĬ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻľĶŊŀěĶŇĵīĶĶĴĪŅĚĺŇĝŅĔŅĶ 

  P P 

ľĴŅĵŏľĨŋȮ8ȮȮĶŃĭŋĽńĠĸńĔļĦƢȮȮPȮŒĬĝƞŀĚĪňŗįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs'ȮĽńĴıńĬīƢĔńĭĶŅĵĸŃŏŀňĵħįĸĸńıīƢ 
 ȮȮȮȮȮȮȮĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0343ȮĶŃħńĭĮĶŇĠĠŅőĪȮőħĵįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬ 
 ȮȮȮȮȮȮȮėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ2565 ĶŃħńĭĮĶŇĠĠŅőĪȮħƟŅĬěĶŇĵīĶĶĴȮ&Ethics) ŐĸŃľĶŊŀȮħƟŅĬĸńĔļĦŃĭŋėėĸȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Character) ĭĶĶěŋĳŅĵŒĬȮAffective Domain ĕŀĚĕƟŀȮ6 
 

įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘȮ 
/, ħƟŅĬėĺŅĴĶŌƟȮ&Knowledge) 
 /,/ ėĺŅĴĶŌƟĪňŗěŜŅŏĮƦĬŐĸŃŏıňĵĚıŀĨƞŀĔŅĶĬŜŅœĮĮĢŇĭńĨŇȮĨƞŀĵŀħėĺŅĴĶŌƟȮŐĸŃŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟŒľĴƞŏıŊŗŀĔŅĶ
ėƟĬıĭȮŐĸŃĽĶƟŅĚĽŇŗĚŒľĴƞĪňŗŏĮƦĬĪňŗĵŀĴĶńĭ 
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0, ħƟŅĬĪńĔļŃȮ&Skills) 
 0,/ ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮŐĸŃĪńĔļŃĔŅĶĽĶƟŅĚėĺŅĴĶŌƟŒĬĔŅĶĮĢŇĭńĨŇȮĔŅĶėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽŇŗĚŒľĴƞȮ
ŏıŊŗŀĽĶƟŅĚėĺŅĴĶŌƟŒľĴƞŏĝŇĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňı 
 0,0 ĪńĔļŃħƟŅĬħŇěŇĪńĸ 
1, ħƟŅĬěĶŇĵīĶĶĴȮ&Ethics) 
 1,/ ĔŅĶĔĶŃĪŜŅĪňŗŏĮƦĬœĮĨŅĴĔġĔĨŇĔŅȮŐĸŃŏĔŇħĮĶŃőĵĝĬƢĨƞŀĽńĚėĴ 
 1,0 ĔŅĶľĸňĔŏĸňŗĵĚĔŅĶĔĶŃĪŜŅĽŇŗĚĪňŗįŇħĔġĔĨŇĔŅĕŀĚĽńĚėĴȮŐĸŃœĴƞĪŜŅįŇħĔġľĴŅĵ 
2, ħƟŅĬĸńĔļĦŃĭŋėėĸȮ(Character) 
 2,/ ĸńĔļĦŃĭŋėėĸĪńŗĺœĮ 
 2,0 ĸńĔļĦŃĭŋėėĸĨŅĴĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ1ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅŐĸŃľĬƞĺĵĔŇĨ 
 

/, ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ 
 ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ ȮŐĭĭȮĔȮ0 ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ36 ľĬƞĺĵĔŇĨ 
 ŐįĬȮ0ȮŐĭĭĺŇĝŅĝňıȮ    ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ36 ľĬƞĺĵĔŇĨ 
 

0,Ȯ őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 
ȮȮȮ ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ ȮŐĭĭȮĔȮ0 ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ36ȮľĬƞĺĵĔŇĨ 
ȮȮȮ ĺŇĝŅĭńĚėńĭ      ěŜŅĬĺĬ    6  ľĬƞĺĵĔŇĨ 
 ĺŇĝŅĭńĚėńĭŏĸŊŀĔ     ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ  9  ľĬƞĺĵĔŇĨ 
 ĺŇĝŅŏĸŊŀĔ      ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ  9  ľĬƞĺĵĔŇĨ 
 ĺŇĪĵŅĬŇıĬīƢ      ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮ 12  ľĬƞĺĵĔŇĨ 
 ŐįĬȮ0ȮŐĭĭĺŇĝŅĝňıȮ    ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ36ȮľĬƞĺĵĔŇĨ 
ȮȮȮ ĺŇĝŅĭńĚėńĭ      ěŜŅĬĺĬ    6  ľĬƞĺĵĔŇĨ 
 ĺŇĝŅĭńĚėńĭŏĸŊŀĔ     ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ  9  ľĬƞĺĵĔŇĨ 
 ĺŇĝŅŏĸŊŀĔ      ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ 15  ľĬƞĺĵĔŇĨ 
 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ     ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮ  6  ľĬƞĺĵĔŇĨ 
 

1,Ȯ ĶŅĵĺŇĝŅ 
ȮȮȮȮȮȮ 1,/ ĶľńĽĺŇĝŅȮĔŜŅľĬħœĺƟŏĮƦĬŏĸĕȮ4ȮľĸńĔőħĵŐĭƞĚŀŀĔŏĮƦĬĽŀĚĔĸŋƞĴȮȮĔĸŋƞĴĸŃĽŅĴľĸńĔȮ 

 ŏĸĕĽŅĴľĸńĔŐĶĔȮȮȮȮŏĮƦĬŏĸĕĮĶŃěŜŅľĬƞĺĵĚŅĬĪňŗĶńĭįŇħĝŀĭĶŅĵĺŇĝŅĬńŘĬȮŕȮȮħńĚĬňŘ 
   517 ĳŅėĺŇĝŅėŀĴıŇĺŏĨŀĶƢȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ŏĸĕĽŅĴľĸńĔľĸńĚȮȮŏĮƦĬŏĸĕĭŀĔĶľńĽĺŇĝŅȮȮħńĚĬňŘ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸĕĨńĺŐĶĔȮȮȮ  ľĴŅĵĩŉĚȮȮȮ ĶŃħńĭĝńŘĬĮƖĪňŗĬńĔĻŉĔļŅĮĔĨŇėĺĶŏĶňĵĬœħƟ 
    3ȮůȮ4    ľĴŅĵĩŉĚȮȮȮ ĶŃħńĭĔŅĶĻŉĔļŅĮĶŇĠĠŅĴľŅĭńĦĤŇĨ 
   ŏĸĕĨńĺĪňŗĽŀĚȮȮ ľĴŅĵĩŉĚ  ĔĸŋƞĴĕŀĚĶŅĵĺŇĝŅ 
  .  ľĴŅĵĩŉĚ  ıŊŘĬģŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  1  ľĴŅĵĩŉĚ  ĔŅĶěńħĔŅĶŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  2  ľĴŅĵĩŉĚ  ĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻ 
  3  ľĴŅĵĩŉĚ  ĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
  6  ľĴŅĵĩŉĚ  ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ 
   9Ȯ     ľĴŅĵĩŉĚ  ĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
  ȮȮȮȮȮ ŏĸĕĨńĺĪňŗĽŅĴ ľĴŅĵĩŉĚȮ ĸŜŅħńĭĪňŗĕŀĚĶŅĵĺŇĝŅȮȮ 
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 1,0 ĔŅĶėŇħľĬƞĺĵĔŇĨ 
  ĶŅĵĺŇĝŅĳŅėĪķļġňȮĪňŗŒĝƟŏĺĸŅĭĶĶĵŅĵľĶŊŀŀĳŇĮĶŅĵĮƤĠľŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĝńŗĺőĴĚĨƞŀĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňȮȮėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
  ĶŅĵĺŇĝŅĳŅėĮĢŇĭńĨŇȮĪňŗŒĝƟŏĺĸŅİƗĔľĶŊŀĪħĸŀĚœĴƞĬƟŀĵĔĺƞŅȮ1.ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňėƞŅ
ŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
  ĔŅĶİƗĔĚŅĬľĶŊŀĔŅĶİƗĔĳŅėĽĬŅĴȮĪňŗŒĝƟŏĺĸŅİƗĔœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴň
ėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĪňŗŒĝƟŏĺĸŅĻŉĔļŅėƟĬėĺƟŅœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňėƞŅ
ŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
  ĺŇĪĵŅĬŇıĬīƢȮĪňŗŒĝƟŏĺĸŅĻŉĔļŅėƟĬėĺƟŅœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňėƞŅŏĪƞŅĔńĭȮ
/ȮľĬƞĺĵĔŇĨ 
  ĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĔŇěĔĶĶĴĔŅĶŏĶňĵĬŀŊŗĬŒħĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵĪňŗŒĝƟŏĺĸŅĪŜŅőėĶĚĚŅĬľĶŊŀ
ĔŇěĔĶĶĴĬńŘĬȮŕȮȮœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
  ŒĬŐĨƞĸŃĶŅĵĺŇĝŅĔŜŅľĬħŏĔĦĤƢŒĬĔŅĶėŜŅĬĺĦľĬƞĺĵĔŇĨěŅĔȮȮěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵȮ&ĭ'ȮȮĝńŗĺőĴĚ
ĮĢŇĭńĨŇȮ&Į'ȮȮŐĸŃĝńŗĺőĴĚĪňŗĬńĔĻŉĔļŅĨƟŀĚĻŉĔļŅħƟĺĵĨĬŏŀĚĬŀĔŏĺĸŅŏĶňĵĬȮ&Ĭ'ȮĨƞŀȮ/ȮĽńĮħŅľƢŐĸƟĺľŅĶħƟĺĵȮ1ȮȮĞŉŗĚĴň
ĺŇīňėŇħȮȮħńĚĬňŘ 
  ȮȮȮȮȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮ=    ȮȮȮĭȮ+ Į +ȮĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ                3 
   ĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅ)ĨƞŅĚȮŕȮȮĮĶŃĔŀĭħƟĺĵŏĸĕȮ2ȮĨńĺėŊŀ 
   ŏĸĕĨńĺŐĶĔŀĵŌƞĬŀĔĺĚŏĸŖĭȮȮŏĮƦĬěŜŅĬĺĬľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅĬńŘĬ 
   ŏĸĕĨńĺĪňŗĽŀĚȮȮĽŅĴȮȮŐĸŃĽňŗȮȮŀĵŌƞŒĬĺĚŏĸŖĭĭŀĔőħĵ 
  ȮȮȮȮȮȮ  ŏĸĕĨńĺĪňŗĽŀĚĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵĨƞŀĽńĮħŅľƢ 
    ŏĸĕĨńĺĪňŗĽŅĴĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĮĢŇĭńĨŇĨƞŀĽńĮħŅľƢ 
    ŏĸĕĨńĺĪňŗĽňŗĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĻŉĔļŅĬŀĔŏĺĸŅĨƞŀĽńĮħŅľƢ 
 1,1 ĶŅĵĺŇĝŅ  
  ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ ŐĭĭȮĔȮ0 
  ĺŇĝŅŏĽĶŇĴıŊŘĬģŅĬȮȮ ěŜŅĬĺĬȮ1ȮľĬƞĺĵĔŇĨ 
  œĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 
  3/5 3.0 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴœıīŀĬ      3(&3-0-6' 
    &Python Programming'Ȯ 
 
  ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĺńħįĸŏĮƦĬȮS ľĶŊŀȮU 
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  ĺŇĝŅĭńĚėńĭȮȮȮ  ěŜŅĬĺĬȮ6ȮľĬƞĺĵĔŇĨ 
  517 501 ĔŅĶĮĶńĭŏĮĸňŗĵĬĽŌƞħŇěŇĪńĸ      3&3-0-6' 
    &Digital Transformation'  
  3/5Ȯ4./Ȯ ĽńĴĴĬŅȮ      1&1-.-4' 
 &Seminar) 
 
   ĺŇĝŅĭńĚėńĭŏĸŊŀĔȮȮȮȮ ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ7ȮľĬƞĺĵĔŇĨȮ 
   őħĵŏĸŊŀĔĻŉĔļŅěŅĔĶŅĵĺŇĝŅĳŅĵŒĬĔĸŋƞĴŏħňĵĺĔńĬȮœĴƞĬƟŀĵĔĺƞŅȮ7ȮľĬƞĺĵĔŇĨȮȮȮȮ 
   ĔĸŋƞĴĺŇĝŅĔŅĶěńħĔŅĶĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮŐĸŃ 
   ĔĸŋƞĴĺŇĝŅĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻȮȮȮȮȮ 
   3/5Ȯ311Ȯ ĺŇĻĺĔĶĶĴėĺŅĴĨƟŀĚĔŅĶȮ      1&1-.-4' 
     &Requirement Engineering) 
   517 521 ĮƤĠĠŅĮĶŃħŇļģƢŒĬĬĺńĨĔĶĶĴŐĸŃīŋĶĔŇěȮ    3(3-0-6) 
     (Artificial Intelligence in InnovationsȮ@sqglcqq' 
   3/5Ȯ322Ȯ ĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ    3(3-0-6) 
     &Data Management and Analytics) 
 
   ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 

   3/5Ȯ31/Ȯ ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮ         1&1-.-4'Ȯ 
     &Data Science and Analytics) 

   517 532 ĔŅĶěńħŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸ     1&1-.-4' 
     (Data Storage and Processing) 
   3/5Ȯ311Ȯ ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚıĵŅĔĶĦƢ     1&1-.-4' 
     &Data Mining and Predictive Analytics) 
 
   ĺŇĝŅŏĸŊŀĔȮȮȮȮ ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ7ȮľĬƞĺĵĔŇĨȮ 
   őħĵŏĸŊŀĔĻŉĔļŅěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮȮȮȮȮ  
   ĔĸŋƞĴĺŇĝŅĔŅĶěńħĔŅĶĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮȮȮȮ 
 517 512Ȯ ĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢŐĸŃőĞĸŌĝńĬȮ     3(3-0-6) 
   (Software and Solution Testing)      
 517 513  ĔŅĶĭĶŇľŅĶŐįĬĚŅĬ      3(3-0-6) 
   (Program Management)  
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 517 514  ĔŅĶĭĶŇľŅĶĽĩŅĮƤĨĵĔĶĶĴŀĚėƢĔĶ     3(3-0-6) 
   &Enterprise Architecture Management) 
 517 515 ĔŅĶŀŀĔŐĭĭĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵőħŏĴĬ    3(3-0-6) 
   (Domain Driven Design) 
 517 516 ĔŅĶŒľƟĭĶŇĔŅĶĭĬŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶȮ   3(3-0-6) 
   &Internet Service and Management) 
 517 517 ĔŅĶŀŀĔŐĭĭőĞĸŌĝńĬĽĩŅĮƤĨĵĔĶĶĴ     3(3-0-6) 
   &Solution Architecture Design) 
 
 ĔĸŋƞĴĺŇĝŅĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻȮȮȮȮ 
 517 523 ėĺŅĴĮĸŀħĳńĵœĞŏĭŀĶƢ      1&1-.-4' 
   (Cyber Security' 
 517 524 ŏėĶŊŗŀĚĴŊŀŏıŊŗŀĔŅĶıńĥĬŅĶŃĭĭĶƞĺĴĔńĬ    3(3-0-6) 
   (System Collaborative Tools) 
 517 525  ĺŇĻĺĔĶĶĴĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶ   3(3-0-6) 
   (Development Operation Engineering) 
 517 526 ŏĪėőĬőĸĵňŒľĴƞŏıŊŗŀĔŅĶıńĥĬŅĭĶŇĔŅĶħƟŅĬħŇěŇĪńĸ   1&1-.-4' 
   (New Technology for Digital Service Development) 
 517 527  ĔŅĶĽƞĚĴŀĭŐĸŃĭĶŇľŅĶĚŅĬĭĶŇĔŅĶĽŅĶĽĬŏĪĻħƟĺĵœŀĪňœŀŐŀĸ  1&1-.-4' 
   (ITIL and Solution Delivery' 
 
 ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮȮ 

 517 332  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔĪŅĚīŋĶĔŇě     1&1-.-4' 
   (Business Analytics) 

 3/5Ȯ313 ĔŅĶěńħŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸĕĬŅħŒľĠƞ       1&1-.-4' Ȯ 
   &Big Data Storage and Processing) 

 3/5Ȯ314Ȯ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶĽĶƟŅĚĳŅıĕńŘĬĽŌĚ      1&1-.-4' Ȯ 
   &Advanced Data Analytics and Visualization) 
 3/5 315 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŒĬĮĶŃŏħŖĬĪŅĚīŋĶĔŇěŐĸŃĽńĚėĴ   1&1-.-4' 
   &Data Science in Business and Social Issues) 

 3/5Ȯ41/Ȯ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀėĺŅĴ            1&1-.-4'Ȯ 

   &Text Analytics) 
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 517 630 ĔŅĶĺŇŏėĶŅŃľƢĳŅı             3(3-0-6)  
   (Image Analytics) 
 517 411  ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏėĶŊŀĕƞŅĵĽńĚėĴȮ     3(3-0-6) 
   &Social Network Data Analytics)Ȯ 

 3/5Ȯ414 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔĽŜŅľĶńĭėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ    1&1-.-4' 
   &Deep Learning for Computer Vision) 
 
 ĔĸŋƞĴĺŇĝŅėńħŏĜıŅŃĪŅĚȮȮ 
 3/5Ȯ46/Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ/Ȯ 1&1-.-4' 
   &Selected Topics in Information Technology andȮDigital Innovation I) 
 3/5Ȯ460Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ0Ȯ 1&1-.-4' 
   &Selected Topics in Information Technology andȮDigital Innovation II) 
 3/5Ȯ463Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ3Ȯ 1&1-.-4' 
   &Selected Topics in Information Technology andȮDigital Innovation III) 
 
  ĺŇĪĵŅĬŇıĬīƢȮȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ12ȮȮľĬƞĺĵĔŇĨ 
  3/5Ȯ470Ȯ ĺŇĪĵŅĬŇıĬīƢȮ    ĴňėƞŅŏĪňĵĭŏĪƞŅȮ/0ȮľĬƞĺĵĔŇĨ 
    (Thesis)ȮȮ 
 
  ŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı   
  ĺŇĝŅŏĽĶŇĴıŊŘĬģŅĬȮȮ ěŜŅĬĺĬȮ1ȮľĬƞĺĵĔŇĨ 
  œĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 
  3/5 3.0 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴœıīŀĬ      3(&3-0-6' 
    &Python Programming'Ȯ 
   
  ĺŇĝŅĭńĚėńĭȮȮȮ  ěŜŅĬĺĬȮ6ȮľĬƞĺĵĔŇĨ 
  517 501 ĔŅĶĮĶńĭŏĮĸňŗĵĬĽŌƞħŇěŇĪńĸ      3&3-0-6' 
    &Digital Transformation' 
  3/5Ȯ4./Ȯ ĽńĴĴĬŅȮ      1&1-.-4' 
 &Seminar) 
    
  ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĺńħįĸŏĮƦĬȮS ľĶŊŀȮU 
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   ĺŇĝŅĭńĚėńĭŏĸŊŀĔȮȮȮȮ ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ7ȮľĬƞĺĵĔŇĨȮ 
   őħĵŏĸŊŀĔĻŉĔļŅěŅĔĶŅĵĺŇĝŅĳŅĵŒĬĔĸŋƞĴŏħňĵĺĔńĬȮœĴƞĬƟŀĵĔĺƞŅȮ7ȮľĬƞĺĵĔŇĨȮȮȮȮ 
   ĔĸŋƞĴĺŇĝŅĔŅĶěńħĔŅĶĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮŐĸŃ 
   ĔĸŋƞĴĺŇĝŅĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻȮȮȮȮȮ 
   3/5Ȯ311Ȯ ĺŇĻĺĔĶĶĴėĺŅĴĨƟŀĚĔŅĶȮ      1&1-.-4' 
     &Requirement Engineering) 
   517 521 ĮƤĠĠŅĮĶŃħŇļģƢŒĬĬĺńĨĔĶĶĴŐĸŃīŋĶĔŇěȮ    3(3-0-6) 
     (Artificial Intelligence in InnovationsȮ@sqglcqq' 
   3/5Ȯ322Ȯ ĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ    3(3-0-6) 
     &Data Management and Analytics) 
 
   ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 

   3/5Ȯ31/Ȯ ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮ         1&1-.-4'Ȯ 
     &Data Science and Analytics) 

   517 532 ĔŅĶěńħŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸ     1&1-.-4' 
     (Data Storage and Processing) 
   3/5Ȯ311Ȯ ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚıĵŅĔĶĦƢ     1&1-.-4' 
     &Data Mining and Predictive Analytics) 
 
   ĺŇĝŅŏĸŊŀĔȮȮȮȮ ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ15ȮľĬƞĺĵĔŇĨȮ 
   őħĵŏĸŊŀĔĻŉĔļŅěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮȮȮȮȮ  
   ĔĸŋƞĴĺŇĝŅĔŅĶěńħĔŅĶĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮȮȮȮ 
 517 512Ȯ ĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢŐĸŃőĞĸŌĝńĬȮ     3(3-0-6) 
   (Software and Solution Testing)      
 517 513  ĔŅĶĭĶŇľŅĶŐįĬĚŅĬ      3(3-0-6) 
   (Program Management)  
 517 514  ĔŅĶĭĶŇľŅĶĽĩŅĮƤĨĵĔĶĶĴŀĚėƢĔĶ     3(3-0-6) 
   &Enterprise Architecture Management) 
 517 515 ĔŅĶŀŀĔŐĭĭĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵőħŏĴĬ    3(3-0-6) 
   (Domain Driven Design) 
 517 516 ĔŅĶŒľƟĭĶŇĔŅĶĭĬŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶȮ   3(3-0-6) 
   &Internet Service and Management) 
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 517 517 ĔŅĶŀŀĔŐĭĭőĞĸŌĝńĬĽĩŅĮƤĨĵĔĶĶĴ     3(3-0-6) 
   &Solution Architecture Design) 
 
 ĔĸŋƞĴĺŇĝŅĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻȮȮȮȮ 
 517 523 ėĺŅĴĮĸŀħĳńĵœĞŏĭŀĶƢ      1&1-.-4' 
   (Cyber Security' 
 517 524 ŏėĶŊŗŀĚĴŊŀŏıŊŗŀĔŅĶıńĥĬŅĶŃĭĭĶƞĺĴĔńĬ    3(3-0-6) 
   (System Collaborative Tools) 
 517 525  ĺŇĻĺĔĶĶĴĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶ   3(3-0-6) 
   (Development Operation EngineeringȮ) 
 517 526 ŏĪėőĬőĸĵňŒľĴƞŏıŊŗŀĔŅĶıńĥĬŅĭĶŇĔŅĶħƟŅĬħŇěŇĪńĸ   1&1-.-4' 
   (New Technology for Digital Service Development) 
 517 527  ĔŅĶĽƞĚĴŀĭŐĸŃĭĶŇľŅĶĚŅĬĭĶŇĔŅĶĽŅĶĽĬŏĪĻħƟĺĵœŀĪňœŀŐŀĸ  1&1-.-4' 
   (ITIL and Solution Delivery' 
 
 ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮȮ 

 517 332  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔĪŅĚīŋĶĔŇě     1&1-.-4' 
   (Business Analytics) 

 3/5Ȯ313 ĔŅĶěńħŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸĕĬŅħŒľĠƞ       1&1-.-4' Ȯ 
   &Big Data Storage and Processing) 

 3/5Ȯ314Ȯ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶĽĶƟŅĚĳŅıĕńŘĬĽŌĚ      1&1-.-4' Ȯ 
   &Advanced Data Analytics and Visualization) 
 3/5 315 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŒĬĮĶŃŏħŖĬĪŅĚīŋĶĔŇěŐĸŃĽńĚėĴ   1&1-.-4' 
   &Data Science in Business and Social Issues) 

 3/5Ȯ41/Ȯ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀėĺŅĴ            1&1-.-4'Ȯ 

   &Text Analytics) 

 517 630 ĔŅĶĺŇŏėĶŅŃľƢĳŅı             3(3-0-6)  
   (Image Analytics) 
 517 411  ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏėĶŊŀĕƞŅĵĽńĚėĴȮ     3(3-0-6) 
   &Social Network Data Analytics)Ȯ 

 3/5Ȯ414 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔĽŜŅľĶńĭėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ    1&1-.-4' 
   &Deep Learning for Computer Vision) 
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 ĔĸŋƞĴĺŇĝŅėńħŏĜıŅŃĪŅĚȮȮ 
 3/5Ȯ46/Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ/Ȯ 1&1-.-4' 
   &Selected Topics in Information Technology andȮDigital Innovation I) 
 3/5Ȯ460Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ0Ȯ 1&1-.-4' 
   &Selected Topics in Information Technology andȮDigital Innovation II) 
 3/5Ȯ463Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ3Ȯ 1&1-.-4' 
   &Selected Topics in Information Technology andȮDigital Innovation III) 
 
  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ6ȮȮľĬƞĺĵĔŇĨ 

  3/5Ȯ47/Ȯ ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ         ĴňėƞŅŏĪňĵĭŏĪƞŅȮ4ȮľĬƞĺĵĔŇĨȮ 

    &Independent Study) 
   
  ĬŀĔěŅĔĶŅĵĺŇĝŅŏĸŊŀĔħńĚĔĸƞŅĺĕƟŅĚĨƟĬȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĮƕħĽŀĬŒĬ 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅœħƟőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĶŅĵĺŇĝŅ 
 
 1,2Ȯ ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮȮĶŅĵĺŇĝŅȮȮŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
  ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0344Ȯ
&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
 
 1,3ȮȮȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ  
  ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮŐĭĭȮĔȮ0 

ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
3/5 3.0 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴœıīŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1(&1-.-4' 

3/5 301 ĔŅĶĮĶńĭŏĮĸňŗĵĬĽŌƞħŇěŇĪńĸ 1&1-.-4' 

 ĺŇĝŅĭńĚėńĭŏĸŊŀĔ 4 
ĶĺĴěŜŅĬĺĬ 9 

 
ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĺńħįĸŏĮƦĬȮS ľĶŊŀȮU 
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ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
 ĺŇĝŅĭńĚėńĭŏĸŊŀĔ 1 

 ĺŇĝŅŏĸŊŀĔ 7 

ĶĺĴěŜŅĬĺĬ 12 
 

ĮƖĪňŗȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
3/5Ȯ4./ ĽńĴĴĬŅ 1&1-.-4' 

ĶĺĴěŜŅĬĺĬ 3 

 
ĮƖĪňŗȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
&ĭȮůȮĮȮůȮĬ' 

517 692 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' /0 

ĶĺĴěŜŅĬĺĬ 12 
 
 ŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı   

ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
&ĭȮůȮĮȮůȮĬ' 

3/5 3.0 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴœıīŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1(&1-.-4' 

3/5 301 ĔŅĶĮĶńĭŏĮĸňŗĵĬĽŌƞħŇěŇĪńĸ 1&1-.-4' 
 ĺŇĝŅĭńĚėńĭŏĸŊŀĔ 4 

ĶĺĴěŜŅĬĺĬ 9 
 

 
ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĺńħįĸŏĮƦĬȮS ľĶŊŀȮU 
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ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
 ĺŇĝŅĭńĚėńĭŏĸŊŀĔ 1 

 ĺŇĝŅŏĸŊŀĔ 7 

ĶĺĴěŜŅĬĺĬ 12 
 

ĮƖĪňŗȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
3/5Ȯ4./ ĽńĴĴĬŅ 1&1-.-4' 

 ĺŇĝŅŏĸŊŀĔ 4 

ĶĺĴěŜŅĬĺĬ 9 
 

ĮƖĪňŗȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 

517 69/ ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 4 
ĶĺĴěŜŅĬĺĬ 6 
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 3.6 ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
   ěŜŅŐĬĔĨŅĴĶŅĵĺŇĝŅȮĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : ProgramȮLearning Outcomes 

ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning Outcomes 

ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ ŐĭĭȮĔȮ0 ŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı 
1 2 3 4 5 / 0 1 2 3 

3/5Ȯ3..ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴœıīŀĬ  ̧      ̧     

517 501 ĔŅĶĮĶńĭŏĮĸňŗĵĬĽŌƞħŇěŇĪńĸ  ̧      ̧     
517 511ȮĺŇĻĺĔĶĶĴėĺŅĴĨƟŀĚĔŅĶȮ  ̧      ̧     

517 512ȮĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢŐĸŃőĞĸŌĝńĬȮ  ̧      ̧     

517 513ȮĔŅĶĭĶŇľŅĶŐįĬĚŅĬ  ̧      ̧     
517 514ȮĔŅĶĭĶŇľŅĶĽĩŅĮƤĨĵĔĶĶĴŀĚėƢĔĶ  ̧      ̧     

517 515ȮĔŅĶŀŀĔŐĭĭĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵőħŏĴĬ  ̧      ̧     
517 516ȮĔŅĶŒľƟĭĶŇĔŅĶĭĬŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶ  ̧      ̧     

517 517 ĔŅĶŀŀĔŐĭĭőĞĸŌĝńĬĽĩŅĮƤĨĵĔĶĶĴ  ̧      ̧     

517 521ȮĮƤĠĠŅĮĶŃħŇļģƢŒĬĬĺńĨĔĶĶĴŐĸŃīŋĶĔŇě  ̧      ̧     
517 522ȮĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ  ̧      ̧     

517 523ȮėĺŅĴĮĸŀħĳńĵœĞŏĭŀĶƢ   ̧      ̧     

517 524ȮŏėĶŊŗŀĚĴŊŀŏıŊŗŀĔŅĶıńĥĬŅĶŃĭĭĶƞĺĴĔńĬ  ̧      ̧     
517 525ȮĺŇĻĺĔĶĶĴĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶ  ̧      ̧     

517 526ȮŏĪėőĬőĸĵňŒľĴƞŏıŊŗŀĔŅĶıńĥĬŅĭĶŇĔŅĶħƟŅĬħŇěŇĪńĸ  ̧      ̧     
517 527 ĔŅĶĽƞĚĴŀĭŐĸŃĭĶŇľŅĶĚŅĬĭĶŇĔŅĶĽŅĶĽĬŏĪĻħƟĺĵœŀĪňœŀŐŀĸ  ̧      ̧     

517 531 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ  ̧      ̧     
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ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning Outcomes 

ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ ŐĭĭȮĔȮ0 ŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı 
1 2 3 4 5 / 0 1 2 3 

517 532ĔŅĶěńħŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸ   ̧      ̧     

517 533 ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚıĵŅĔĶĦƢȮ   ̧    ̧   ̧    ̧  

517 332 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔĪŅĚīŋĶĔŇě   ̧      ̧     

3/5Ȯ313ȮĔŅĶěńħŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸĕĬŅħŒľĠƞ  ̧      ̧     
3/5Ȯ314ȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶĽĶƟŅĚĳŅıĕńŘĬĽŌĚ  ̧      ̧     

3/5Ȯ315ȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸŒĬĮĶŃŏħŖĬĪŅĚīŋĶĔŇěŐĸŃĽńĚėĴ  ̧    ̧  ̧  ̧    ̧  ̧
517Ȯ4./ ĽńĴĴĬŅ    ̧  ̧   ̧  ̧  ̧  ̧   ̧  ̧

517 63/ĔŅĶĺŇŏėĶŅŃľƢĕƟŀėĺŅĴ   ̧      ̧     

517 630ĔŅĶĺŇŏėĶŅŃľƢĳŅı    ̧      ̧     

3/5Ȯ411ȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏėĶŊŀĕƞŅĵĽńĚėĴ  ̧      ̧     

3/5Ȯ412ȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔĽŜŅľĶńĭėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ  ̧      ̧     
517 681 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ1 ¸     ¸     

517 682 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ0 ¸     ¸     

517 683 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ1 ¸     ¸     

517 691 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ        ̧  ̧  ̧  ̧  ̧

517 692ĺŇĪĵŅĬŇıĬīƢ    ̧  ̧  ̧  ̧  ̧      
 
 ľĴŅĵŏľĨŋ: ĶŃĭŋĽńĠĸńĔļĦƢȮȮŴ̧ŵȮľĴŅĵĩŉĚȮĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĮĶŃŏĴŇĬįĸĺƞŅįŌƟŏĶňĵĬĭĶĶĸŋĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
    ĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ŐĸŃĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħȮ 



23 
 

 3.7  ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
   ĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : ProgramȮLearning Outcomes ěŜŅŐĬĔĨŅĴĶŅĵĺŇĝŅĭńĚėńĭȮ&ĨŅĴĸŜŅħńĭĝńŘĬĮƖ'Ȯ 
 
   ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ ŐĭĭȮĔȮ0 

ĝńŘĬĮƖ-ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ( ěŜŅĬĺĬ 
ľĬƞĺĵĔŇĨ 
&ĭ-Į-Ĭ' 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning Outcomes 

1 2 3 4 5 

ĝńŘĬĮƖĪňŗȮ/       
517 501 ĔŅĶĮĶńĭŏĮĸňŗĵĬĽŌƞħŇěŇĪńĸ 3(3-0-6) An     
3/5Ȯ3//ȮĺŇĻĺĔĶĶĴėĺŅĴĨƟŀĚĔŅĶ 3(3-0-6) An     
3/5Ȯ30/ ĮƤĠĠŅĮĶŃħŇļģƢŒĬĬĺńĨĔĶĶĴŐĸŃīŋĶĔŇě 3(3-0-6) An     
517 522 ĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 3(3-0-6) An     
517 531 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 3(3-0-6) An     
517 532ĔŅĶěńħŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸ 3(3-0-6) An     
517 533 ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚıĵŅĔĶĦƢ 3(3-0-6) An    S  
ĝńŘĬĮƖĪňŗȮ0       
517 4./ ĽńĴĴĬŅ  3(3-0-6) An An  S At 
517 692ĺŇĪĵŅĬŇıĬīƢȮ 12 An E  C   S At 
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   ŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı  

ĝńŘĬĮƖ-ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ( ěŜŅĬĺĬ 
ľĬƞĺĵĔŇĨ 
&ĭ-Į-Ĭ' 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning Outcomes 

1 2 3 4 5 

ĝńŘĬĮƖĪňŗȮ/       
517 501 ĔŅĶĮĶńĭŏĮĸňŗĵĬĽŌƞħŇěŇĪńĸ 3(3-0-6) An     
3/5Ȯ3//ȮĺŇĻĺĔĶĶĴėĺŅĴĨƟŀĚĔŅĶ 3(3-0-6) An     
3/5Ȯ30/ ĮƤĠĠŅĮĶŃħŇļģƢŒĬĬĺńĨĔĶĶĴŐĸŃīŋĶĔŇě 3(3-0-6) An     
517 522 ĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 3(3-0-6) An     
517 531 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 3(3-0-6) An     
517 532ĔŅĶěńħŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸ 3(3-0-6) An     
517 533 ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚıĵŅĔĶĦƢ 3(3-0-6) An   S  
ĝńŘĬĮƖĪňŗȮ0       
517 4./ ĽńĴĴĬŅ  3(3-0-6) An An  S At 
517 691 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ  6 An E  C  S At 

  
 ľĴŅĵŏľĨŋȮ(ȮȮľĴŅĵĩŉĚȮȮĶŃĭŋĶŅĵĺŇĝŅŏĶňĵĚĨŅĴĝńŘĬĮƖȮĨŅĴĶŃħńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚȮBloomŲs Taxonomy (Revised) őħĵĶŃĭŋĽńĠĸńĔļĦƢħńĚĬňŘȮŒĬĨŅĶŅĚĝƞŀĚȮPLOsȮ
   ħƟŅĬėĺŅĴĶŌƟȮ&Knowledge)ȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮħńĚĬňŘ 
   Remembering  ŐĪĬħƟĺĵĽńĠĸńĔļĦƢ   ŴRŵ Understanding  ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮ ŴUŵȮȮ Applying  ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮ ŴApŵȮ 
   Analyzing    ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮ ŴAnŵ  EvaluatingȮ ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮ ŴEŵ   Creating  ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮ ŴCŵ 
   ħƟŅĬĪńĔļŃȮ&Skills'ȮȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴSŵȮ  ħƟŅĬěĶŇĵīĶĶĴȮ&Ethics'Ȯ ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴAtŵ    
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 3.8 ĨŅĶŅĚĕƟŀĴŌĸėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
   ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ ŐĭĭȮĔȮ0ȮŐĸŃŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı 

ĝńŘĬĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 

1 YLO/,1ȮŀīŇĭŅĵėĺŅĴĶŌƟľĶŊŀĪķļġňȮĶĺĴĪńŘĚĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅěŅĔĔĶĦňĻŉĔļŅ 
YLO1.0ȮĬŜŅŀĚėƢėĺŅĴĶŌƟŒĬħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĴŅĪŜŅĔŅĶĪħĸŀĚȮĽŜŅĶĺěȮľĶŊŀȮĪħĽŀĭĽĴĴĨŇģŅĬ 
YLO1.3 ŒĝƟŏėĶŊŗŀĚĴŊŀľĶŊŀĺŇīňĔŅĶĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶŐĔƟĮƤĠľŅȮľĶŊŀľŅėŜŅĨŀĭ 

0 
 

YLO2.1ȮĽŊĭėƟĬįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĬŜŅėĺŅĴĶŌƟĪňŗœħƟĴŅŀīŇĭŅĵȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮľĶŊŀȮ
ĚŅĬĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ 
YLO0,0ȮĽŊĭėƟĬėĺŅĴĶŌƟŒĬĻŅĽĨĶƢħƟŅĬĨƞŅĚȮŕȮŏıŊŗŀŒĝƟŒĬĔŅĶĨńŘĚėŜŅĩŅĴȮĽĴĴĨŇģŅĬȮŀŀĔŐĭĭĚŅĬĺŇěńĵȮľĶŊŀ
ĶŃĭĭĚŅĬȮŐĸŃĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚĚŅĬħƟĺĵĨĬŏŀĚ 
YLO2.3 ĺŅĚŐįĬőėĶĚĔŅĶȮŐĸŃħŜŅŏĬŇĬĔŅĶıńĥĬŅįĸĚŅĬĨŅĴŐįĬĚŅĬĪňŗĺŅĚœĺƟ 
YLO2.4ȮĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟȮŐĸŃŒĝƟėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮŒĬĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚȮľĶŊŀĔŅĶĽĶƟŅĚ
ĶŃŏĭňĵĭĺŇīňĺŇěńĵŒľƟŏľĴŅŃĔńĭĚŅĬĕŀĚĨĬȮ 
YLO2.5ȮĬŜŅŏĽĬŀįĸĚŅĬĕŀĚĨĬȮŐĸŃŏįĵŐıĶƞŒĬĶŌĮŐĭĭŒħĶŌĮŐĭĭľĬŉŗĚȮŀŅĪŇȮĶŅĵĚŅĬȮĭĪėĺŅĴĺŇěńĵȮ
ĭĪėĺŅĴĺŇĝŅĔŅĶȮĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴ 
YLO2,4ȮĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦȮľĶŊŀĔġľĴŅĵȮľĶŊŀěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĚŅĬ 

 
   
 1,9 ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ  

517 500  ĔŅĶŏĕňĵĬőĮĶŐĔĶĴœıīŀĬ             3(3-0-6)  

   &Python Programming)   
  ŏĚŊŗŀĬœĕ: ĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 

ĳŅļŅœıīŀĬŏĭŊŘŀĚĨƟĬȮĨńĺŐĮĶȮĬŇıěĬƢȮĝĬŇħĕƟŀĴŌĸȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĸŇĽĨƢȮĪŌŏĮƕĸȮŏĞŖĨȮ
ħŇĔĝńĬĬŅĶňȮőėĶĚĽĶƟŅĚėĺĭėŋĴȮĲƤĚĔƢĝńĬȮŀŅŏĶĵƢȮ/ȮĴŇĨŇŐĸŃŀŅŏĶĵƢȮ0ȮĴŇĨŇ ĔŅĶěńħĔŅĶĔńĭœĲĸƢȮĔŅĶ
ěńħĔŅĶĔńĭőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĭĭħŅĨƟŅŏĲĶĴ ĔŅĶĽĶƟŅĚĔĶŅĲ 

Python basics, variables, expressions, types. Data structures: lists, tuples, 

sets, dictionaries. Control structures. Functions. 1D array and 2D array. File 
handling. Data frame handling. Graph plotting. 
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517 50/Ȯ ĔŅĶĮĶńĭŏĮĸňŗĵĬĽŌƞħŇěŇĪńĸȮ       3(3-0-6) 
(Digital Transformation) 

ėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĽŌƞħŇěŇĪńĸȮĔŅĶĕńĭŏėĸŊŗŀĬŐĸŃįŌƟĕńĭŏėĸŊŗŀĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽŌƞħŇěŇĪńĸȮŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĽŌƞħŇěŇĪńĸȮŐıĸĨĲŀĶƢĴħŇěŇĪńĸȮėŋĦĸńĔļĦŃ
ĽŜŅėńĠĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĽŌƞħŇěŇĪńĸȮĔŅĶėŋƟĴėĶŀĚĕƟŀĴŌĸĽƞĺĬĭŋėėĸȮĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶŏıŊŗŀ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĽŌƞħŇěŇĪńĸȮĮĶŃőĵĝĬƢĨƞŀŀĚėƢĔĶȮĔĶĦňĻŉĔļŅ 

Importance of digital transformation. Driving and drivers of digitalȮ
transformation. Tools for digital transformation. Digital platforms. Key featuresȮ
of digital transformation. Privacy data protection. Procedure and process for 

digital transformation.ȮBenefits to enterprise. Case studies.  
 
3/5Ȯ311Ȯ ĺŇĻĺĔĶĶĴėĺŅĴĨƟŀĚĔŅĶȮ       1&1-.-4' 
 &Requirement Engineering) 

ĸńĔļĦŃĕŀĚĔĶŃĭĺĬĔŅĶľŅėĺŅĴĨƟŀĚĔŅĶȮĔŅĶĶĺĭĶĺĴȮĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶľŅĕƟŀĨĔĸĚȮ
ĔŅĶĶŃĭŋĕƟŀĔŜŅľĬħȮĔŅĶĪħĽŀĭȮŐĸŃĔŅĶĭĶŇľŅĶėĺŅĴĨƟŀĚĔŅĶȮĺŇīňĔŅĶȮŏĪėĬŇėŐĸŃŏėĶŊŗŀĚĴŊŀŒĬ
ĔŅĶĪŜŅŒľƟįŌƟŒĝƟıŉĚıŀŒěȮŐĸŃĔŅĶĔŜŅľĬħĔŅĶĪŜŅŏŀĔĽŅĶ 

Aspects of requirement processes: gathering, analyzing, negotiating, 
specifying, testing, and managing requirements. Methods, techniques, and tools 
in customer satisfaction and defining documentation. 

  
517 512Ȯ ĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢŐĸŃőĞĸŌĝńĬȮ      3(3-0-6) 
 (Software and Solution Testing)      

  ĔĶŃĭĺĬĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢŐĸŃőĞĸŌĝńĬȮŏĪėĬŇėĔŅĶĪħĽŀĭȮĔŅĶěńħĔŅĶĪħĽŀĭ
ŐĸŃŏėĶŊŗŀĚĴŊŀĔŅĶěńħĔŅĶĔŅĶĪħĽŀĭȮĔŅĶŀŀĔŐĭĭĔĶĦňĪħĽŀĭȮĔŅĶĺŅĚŐįĬŐĸŃěńħĪŜŅŏŀĔĽŅĶ
ĔŅĶĪħĽŀĭȮĔŅĶıńĥĬŅŐĭĭĕńĭĪħĽŀĭȮŏėĶŊŗŀĚĴŊŀĪħĽŀĭĽƞĺĬĮĶŃĽŅĬįŌƟŒĝƟŐĭĭŀńĨőĬĴńĨŇȮ
ŏėĶŊŗŀĚĴŊŀĪħĽŀĭĮĶŃĽŇĪīŇĳŅıȮĔŅĶĪħĽŀĭėĺŅĴĮĸŀħĳńĵȮĔŅĶĪħĽŀĭĔŅĶĵŀĴĶńĭĕŀĚįŌƟŒĝƟ 
  Processes of software and solution testing, Testing techniques, Test 
management and tools, Test case design, Test planning and documentation, Test 
drive development, Automated user interface test tools, Performance testing 
tools, Security testing, User acceptance testing, 
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517 513  ĔŅĶĭĶŇľŅĶŐįĬĚŅĬ       3(3-0-6)
 (Program Management)  

  ĔŅĶĺŇŏėĶŅŃľƢĽĩŅĬŃĮƤěěŋĭńĬŐĸŃŏĮƚŅľĴŅĵȮĔŅĶĺŇŏėĶŅŃľƢŐįĬĔŅĶĸĚĪŋĬŐĸŃŐįĬĔŅĶ
ĽĬńĭĽĬŋĬĪĶńıĵŅĔĶȮĮƤěěńĵŒĬĔŅĶěńħĸŜŅħńĭŐįĬĚŅĬőėĶĚĔŅĶȮ ĔŅĶĺŅĚŐįĬŏĝŇĚĔĸĵŋĪīƢěŅĔĸńĔļĦŃ
ĕŀĚőėĶĚĔŅĶȮĔŅĶŏĸŊŀĔŒĝƟĪĶńıĵŅĔĶȮȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚȮŐĸŃĔĸĵŋĪīƢĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚȮ
ŏėĶŊŗŀĚĴŊŀŐĸŃĔĶŃĭĺĬĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚŐįĬĚŅĬȮŐĸŃĔĸŋƞĴőėĶĚĔŅĶȮĔŅĶĮƕħőėĶĚĔŅĶȮ
ŏĔĦĤƢĔŅĶĨĶĺěĶńĭȮĔŅĶĽĶŋĮőėĶĚĔŅĶȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĕŀĚŐįĬĚŅĬ 
  Analysis of current status and goals, Analysis of investment plans and 
resource support plans. Prioritization of project plans. Program strategic planning. 
Resource selection. Risk analysis and risk management strategies. Tools and 
program quality control processes of project groups. Project closure. Project 
acceptance criteria. Project summary. Program performance evaluation. 

 
517 514  ĔŅĶĭĶŇľŅĶĽĩŅĮƤĨĵĔĶĶĴŀĚėƢĔĶ      3(3-0-6) 
 &Enterprise Architecture Management) 

 ĔĶŀĭŐĬĺĪŅĚĔŅĶěńħĪŜŅĽĩŅĮƤĨĵĔĶĶĴŀĚėƢĔĶȮĔŅĶĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭ
ĽĩŅĮƤĨĵĔĶĶĴŀĚėƢĔĶĮƤěěŋĭńĬȮĔŅĶĽŜŅĶĺěŐĸŃĺŇŏėĶŅŃľƢĮƤĠľŅȮĔŅĶĺŇŏėĶŅŃľƢĝƞŀĚĺƞŅĚȮĔŅĶ
ŀŀĔŐĭĭŐĸŃěńħĪŜŅĽĩŅĮƤĨĵĔĶĶĴŀĚėƢĔĶŏĮƚŅľĴŅĵȮĔŅĶěńħĪŜŅıŇĴıƢŏĕňĵĺŀĚėƢĔĶȮĔŅĶěńħĪŜŅŐįĬĪňŗ
ĬŜŅĪŅĚŀĚėƢĔĶŐĸŃőėĶĚĔŅĶħŇěŇĪńĸ ŐĬĺĪŅĚĔŅĶŏĨĶňĵĴŒĝƟĚŅĬĽĩŅĮƤĨĵĔĶĶĴŀĚėƢĔĶŐĬĺĪŅĚĔŅĶ
ěńħĪŜŅŐįĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĩŅĮƤĨĵĔĶĶĴŀĚėƢĔĶȮĔŅĶėĺĭėŋĴĔŅĶŒĝƟĚŅĬĽĩŅĮƤĨĵĔĶĶĴŀĚėƢĔĶ 

Enterprise architecture framework. Study and analysis of current 
enterprise architecture elements. Problem survey and analysis. Gap analysis. 
Target enterprise architecture design and construction. Enterprise architecture 
blueprints, Digital project roadmap, Enterprise architecture implementation, 
Enterprise architecture transition plan, Enterprise architecture implementation 
control. 
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517 515 ĔŅĶŀŀĔŐĭĭĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵőħŏĴĬ     3(3-0-6) 
 (Domain Driven Design) 

ŐĬĺėŇħıŊŘĬģŅĬŒĬĔŅĶĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢ ȮėŜŅěŜŅĔńħėĺŅĴıŊŘĬģŅĬĔŅĶŀŀĔŐĭĭĪňŗ
ĕńĭŏėĸŊŗŀĬħƟĺĵőħŏĴĬȮŐĬĺėŇħľĸńĔŐĸŃĔŅĶĬŜŅœĮŒĝƟȮĮƤĠľŅĕŀĚĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢĕŀĚŐĨƞĸŃ
ĶŌĮŐĭĭȮŀĚėƢĮĶŃĔŀĭĕŀĚĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢĕńĭŏėĸŊŗŀĬħƟĺĵőħŏĴĬȮȮŏĮĶňĵĭŏĪňĵĭĶŌĮŐĭĭ
ŐĭĭěŜŅĸŀĚĨƞŅĚȮŕȮĔńĭŐĭĭěŜŅĸŀĚĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢĕŀĚĔŅĶŀŀĔŐĭĭĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵőħŏĴĬȮ
ĺŇīňŒĝƟĮĶŃőĵĝĬƢĕŀĚĔŅĶŀŀĔŐĭĭĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵőħŏĴĬŒĬĔŅĶĽĶƟŅĚőĮĶŐĔĶĴĮĶŃĵŋĔĨƢȮĔĶĦňĻŉĔļŅ 

Basic concepts in software development. Basic Definitions domain-driven 
design. Key concepts and implementation.  Problems of software development 
of each model. Elements of domain-driven software development. Comparison 
of domain-driven designs. Advantage of domain-driven design in developing 
applications. Case studies, 

 
517 516 ĔŅĶŒľƟĭĶŇĔŅĶĭĬŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶȮ    3(3-0-6) 
 &Internet Service and Management) 

  ĶŌĮŐĭĭĔŅĶŒľƟĭĶŇĔŅĶŐĭĭĨƞŅĚȮŕȮĭĬŀŇĬŏĪŀĶƢŏĬŖĨȮĺŇīňĔŅĶĭĶŇľŅĶěńħĔŅĶ ĭĶŇĔŅĶŐĨƞĸŃ
ĶŌĮŐĭĭȮĺŇīňĔŅĶŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶŒĝƟĚŅĬĭĶŇĔŅĶĨƞŅĚȮŕȮĔŅĶŀŀĔŐĭĭĔŅĶŒľƟĭĶŇĔŅĶȮ
ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚĭĶŇĔŅĶŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏľĴŅŃĽĴĕŀĚĶŌĮŐĭĭ
ĭĶŇĔŅĶȮŐĸŃĺŇīňĭĶŇľŅĶěńħĔŅĶ 
  Types of services on internet. Service management methods. Methods 
for analyzing service demand. Service design, Risk assessment, Assess the 
suitability of the service model and management methods. 
 

517 517 ĔŅĶŀŀĔŐĭĭőĞĸŌĝńĬĽĩŅĮƤĨĵĔĶĶĴ      3(3-0-6) 
 (Solution Architecture Design) 

  ıŊŘĬģŅĬőĞĸŌĝńĬĽĩŅĮƤĨĵĔĶĶĴȮĽĩŅĮƤĨĵĔĶĶĴĭŌĶĦŅĔŅĶȮĽĩŅĮƤĨĵĔĶĶĴĕƟŀĴŌĸȮŀœěĸƢ
ŐĸŃőĞĸŌĝńĬĽĩŅĮƤĨĵĔĶĶĴȮŏħĮŀŀĲŐĸŃőĞĸŌĝńĬĽĩŅĮƤĨĵĔĶĶĴȮĽĩŅĮƤĨĵĔĶĶĴėĺŅĴĮĸŀħĳńĵœŀĪň
ĽĩŅĮƤĨĵĔĶĶĴėĸŅĺħƢȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬŐĸŃĽĩŅĮƤĨĵĔĶĶĴŏėĶŊŀĕƞŅĵȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŐĸŃ
įĸĔĶŃĪĭȮŐĬĺĪŅĚĮĢŇĭńĨŇĽŜŅľĶńĭőĞĸŌĝńĬĽĩŅĮƤĨĵĔĶĶĴȮĔĶĦňĻŉĔļŅŏĝŇĚĮĢŇĭńĨŇ 
  Solution architecture fundamentals. Integration architectures. Data 
architectures. Agile and solution architecture. DevOps and solution architecture. 
IT security architecture. Cloud architectures. Infrastructure and networking 
architectures. Risk and impact evaluations. Practical approach for solution 
architectures. Hands-on case studies. 
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517 521 ĮƤĠĠŅĮĶŃħŇļģƢŒĬĬĺńĨĔĶĶĴŐĸŃīŋĶĔŇěȮ     3(3-0-6) 
 (Artificial Intelligence in InnovationsȮ@sqglcqq' 

ŐĬĺőĬƟĴĕŀĚĬĺńĨĔĶĶĴȮŐĬĺėŇħĕŀĚĮƤĠĠŅĮĶŃħŇļģƢŐĸŃįĸĔĶŃĪĭĨƞŀĬĺńĨĔĶĶĴ ĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĮƤĠĠŅĮĶŃħŇļģƢȮĭĪĭŅĪŏĝŇĚŏĪėĬŇėŐĸŃįĸĔĶŃĪĭĕŀĚĮƤĠĠŅĮĶŃħŇļģƢ ıŊŘĬģŅĬĕŀĚ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮĕńŘĬĨŀĬĺŇīňĪňŗĬƞŅĽĬŒěĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮŏėĶŊŗŀĚĴŊŀŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮĔĶĦňĻŉĔļŅ 

Trends of innovations. Artificial intelligence concepts and impacts onȮ
innovations. Applications of artificial intelligence. Technical roles and impactȮof 
artificial intelligence. Basics of machine learning. Interesting machineȮlearning 
algorithms. Tools and applications of machine learning. CaseȮstudies. 

 
3/5Ȯ322Ȯ ĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ      3(3-0-6) 
 &Data Management and Analytics) 

ŐĬĺėŇħıŊŘĬģŅĬŐĸŃĽĩŅĮƤĨĵĔĶĶĴĕŀĚĶŃĭĭģŅĬĕƟŀĴŌĸŏĝŇĚĽńĴıńĬīƢŐĸŃœĴƞŏĝŇĚĽńĴıńĬīƢȮ
ŐĭĭěŜŅĸŀĚĕƟŀĴŌĸŏĝŇĚŐĬĺėŇħȮĔŅĶŀŀĔŐĭĭģŅĬĕƟŀĴŌĸŐĸŃĔŅĶĪŜŅŒľƟŏĔŇħįĸȮĶŃĭĭĔŅĶěńħĔŅĶ
ģŅĬĕƟŀĴŌĸȮĭŌĶĦĳŅıĕŀĚĕƟŀĴŌĸȮĔŅĶĭĶŇľŅĶěńħĔŅĶĕƟŀĴŌĸȮģŅĬĕƟŀĴŌĸȮȮĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚ
ģŅĬĕƟŀĴŌĸȮȮĔŅĶĮĶńĭŐĨƞĚĮĶŃĽŇĪīŇĳŅıģŅĬĕƟŀĴŌĸȮȮėĺŅĴĮĸŀħĳńĵĕŀĚģŅĬĕƟŀĴŌĸȮĔŅĶħŉĚĕƟŀĴŌĸȮ
ĮĶńĭĶŌĮŐĭĭȮŐĸŃĬŜŅŏĕƟŅĕƟŀĴŌĸŏıŊŗŀĔŅĶıńĥĬŅŐĸŃĽĶƟŅĚėĸńĚĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŀŀĔŐĭĭ
ĶŅĵĚŅĬĬŜŅŏĽĬŀȮĔĶĦňĻŉĔļŅ 

Fundamental concepts and architecture of relational and non-relational 
database systems. Conceptual data models. Database design and 
implementation. Database management systems. Data integrity. Data 
management. Database Systems. database design and implementation. Database 
performance tuning. Database security. Data extraction, formatting, and data 
import for developing and building data warehouses. Analysis and report design. 
Case studies. 
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517 523 ėĺŅĴĮĸŀħĳńĵœĞŏĭŀĶƢ       1&1-.-4' 
 (Cyber Security' 

  ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĶŃĭĭĽŅĶĽĬŏĪĻĕŀĚŀĚėƢĔĶȮĔġľĴŅĵĪňŗ
ŏĔňŗĵĺĕƟŀĚȮŐĬĺėŇħħƟŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŐĭĭĞňőĶƞĪĶńĽĨƢ ŏĪėőĬőĸĵňĔŅĶĶńĔļŅėĺŅĴĴńŗĬėĚ
ĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮĔŅĶĮĶńĭŐĨƞĚĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĭĬŀŋĮĔĶĦƢȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚȮ
ŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĽĩŅĬĔŅĶĦƢėŋĔėŅĴœĞŏĭŀĶƢ 

   Knowledge of the cyber security for information systems in 
organizations. Related laws. Zero trust. Basic technology of cyber security. 
Configuration for security on devices. Risk assessment. Operational guideline for 
cyber threat situations. 

 
517 524 ŏėĶŊŗŀĚĴŊŀŏıŊŗŀĔŅĶıńĥĬŅĶŃĭĭĶƞĺĴĔńĬ     3(3-0-6) 
 (System Collaborative Tools) 
   ĔŅĶėĺĭėŋĴŏĺŀĶƢĝńĬŐĭĭĔĶŃěŅĵ ŏėĶŊŗŀĚĴŊŀĽŊŗŀĽŅĶħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ ĔŅĶ

ĨŇħĨŅĴŐĸŃĨĶĺěĽŀĭőėĶĚĔŅĶ ĔĶĦňĻŉĔļŅȮ 
  Distributed version control. Information technology communication tool. 
Project tracking and monitoring. Case studies. 

 
517 525 ĺŇĻĺĔĶĶĴĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶ    3(3-0-6) 
 (Development OperationȮEngineering) 

  ĔĶŃĭĺĬĪńĻĬƢĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶ ėŜŅĽńŗĚĵŌĬŇĔĞƢıŊŘĬģŅĬ ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶ
ŏĮĸňŗĵĬŏĽƟĬĪŅĚŀŇĬıŋĨŐĸŃŏŀŅĨƢıŋĨ œĮĮƝ ŀňħŇŏĨŀĶƢ ŏĝĸĸƢĽėĶŇĮĨƢ ŏĪėőĬőĸĵňėŀĬŏĪĬŏĬŀĶƢ ĔŅĶŒĝƟ
ĚŅĬŏĪėőĬőĸĵňėŀĬŏĪĬŏĬŀĶƢĔńĭĚŅĬĪŅĚħƟŅĬĔŅĶıńĥĬŅŐĸŃĮĢŇĭńĨŇĔŅĶ Ğňœŀ/ĞňħňœĮĮƝœĸĬƢ 
  DevOps paradigms. BasicȮUnix commands. Knowledge ofȮinput and 
output redirections. Pipes. Editors. Shell Scripts. Container technology. Container 
technology inȮDevOps. CI/CDȮpipelines. 
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517 526 ŏĪėőĬőĸĵňŒľĴƞŏıŊŗŀĔŅĶıńĥĬŅĭĶŇĔŅĶħƟŅĬħŇěŇĪńĸ    1&1-.-4' 
 (New Technology for Digital Service Development) 

 ĶŌĮŐĭĭĕŀĚŏĪėőĬőĸĵňŒľĴƞĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĭĶŇĔŅĶħŇěŇĪńĸȮėĺŅĴŐĨĔĨƞŅĚĕŀĚŐĨƞĸŃ
ŏĪėőĬőĸĵňŒľĴƞȮĔŅĶŒĝƟŏĪėőĬőĸĵňőĸĺƢőėƟħȮĔŅĶŏĸŊŀĔŏėĶŊŗŀĚĴŊŀŒĬŐĨƞĸŃĕńŘĬĨŀĬĕŀĚĔŅĶıńĥĬŅĶŃĭĭ
ŐĸŃĭĶŇĔŅĶħƟŅĬħŇěŇĪńĸȮĔŅĶŀŀĔŐĭĭĶŃĭĭŐĸŃĭĶŇĔŅĶħƟŅĬħŇěŇĪńĸĪňŗŏľĴŅŃĔńĭŏĮƚŅľĴŅĵ 

Types of new technologies for the development of digital services. 
Differences of each new technology. Low-code technology for digital service 
development, Tool selection in each stage of the development of digital systems 
and services, System and service design to matching with goals. 

 
517 527  ĔŅĶĽƞĚĴŀĭŐĸŃĭĶŇľŅĶĚŅĬĭĶŇĔŅĶĽŅĶĽĬŏĪĻħƟĺĵœŀĪňœŀŐŀĸȮ   1&1-.-4' 
 (ITIL and Solution Delivery' 

ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶěńħĔŅĶĭĶŇĔŅĶŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔĶŃĭĺĬĔŅĶěńħĔŅĶ
ĭĶŇĔŅĶȮĔĸĵŋĪīƢħƟŅĬĭĶŇĔŅĶȮĔŅĶŀŀĔŐĭĭĭĶŇĔŅĶȮĕƟŀĨĔĸĚĕŀĚĶŃħńĭĭĶŇĔŅĶȮėĺŅĴıĶƟŀĴŐĸŃ
ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŒľƟĭĶŇĔŅĶȮĔŅĶŒľƟĭĶŇĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĮĸŀħĳńĵȮĔŅĶĽƞĚĴŀĭĭĶŇĔŅĶȮĔŅĶ
ěńħĔŅĶĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĭĶŇĔŅĶȮĔŅĶěńħĔŅĶėĺŅĴįŇħĮĔĨŇȮĔŅĶěńħĔŅĶĮƤĠľŅȮȮĔŅĶĮĶńĭĮĶŋĚ
ĭĶŇĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

Basic principles of information technology service management, Service 
management processes. Service strategy. Service design. Service level agreements 
and management. Service availability and efficiency. Continuous and safe 
services. Service delivery. Change management in services. Incident management. 
Problem management. Continual service improvement. 

 

517 531  ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ             3(3-0-6)  

(Data Science and Analytics)  
ıŊŘĬģŅĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĶŃĭĭĬŇŏĺĻĕƟŀĴŌĸȮĔĶŃĭĺĬĔŅĶŐĸŃĺĚěĶĔŅĶĺŇŏėĶŅŃľƢ

ĕƟŀĴŌĸȮıŊŘĬģŅĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵĽŏĮĶħĝňĨȮĔŅĶĽŜŅĶĺěŐĸŃĔŅĶĽĶƟŅĚĳŅıĕƟŀĴŌĸȮ

ĔĶĦňĻŉĔļŅ  
Fundamentals of data analytics. Data ecosystems. Process and lifecycle 

of data analytics. BasicȮdata analytics with spreadsheets. Data exploration and 

visualization. Case studies.  
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517 532 ĔŅĶěńħŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸȮ     3(3-0-6) 
(Data Storage and Processing)  

ıŊŘĬģŅĬĔŅĶěńħŏĔŖĭĕƟŀĴŌĸȮĝĬŇħĕŀĚģŅĬĕƟŀĴŌĸȮģŅĬĕƟŀĴŌĸŏĝŇĚĽńĴıńĬīƢ ģŅĬĕƟŀĴŌĸĪňŗœĴƞŒĝƞ
ŏĝŇĚĽńĴıńĬīƢȮŐĭĭěŜŅĸŀĚĕƟŀĴŌĸŏĝŇĚŐĬĺėŇħȮĭŌĶĦĳŅıĕŀĚĕƟŀĴŌĸ ĔŅĶěńħĔŅĶĕƟŀĴŌĸ ĔŅĶ
ĮĶŃĴĺĸįĸĕƟŀėŜŅĩŅĴȮĔŅĶĬŜŅŏĕƟŅŐĸŃĽƞĚŀŀĔĕƟŀĴŌĸȮĔŅĶĮĶńĭĶŌĮŐĭĭĕƟŀĴŌĸ 

Fundamentals of data storage. Types of databases: relational database, 
and non-relational database,ȮConceptual data models. Data integrity.ȮData 
manipulation. Query processing. Data import and export. Data wrangling. 

 

517 533  ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚıĵŅĔĶĦƢ         3(3-0-6)  

(Data Mining and Predictive Analytics)   
ŏĪėĬŇėŐĸŃĔŅĶĪŜŅŒľƟŏĔŇħįĸĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮĔŅĶĮĶŃĵŋĔĨƢĶŃĭĭŀńěĜĶŇĵŃĔńĭ

ĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮĨƟĬœĴƟĨńħĽŇĬŒěȮĬŇĺĶńĸŏĬŖĨŏĺŇĶƢėȮŐĸŃĔŅĶěńħĔĸŋƞĴȮĔŅĶėŅħĔŅĶĦƢŐĸŃĔŅĶ
ĔŜŅľĬħĸƞĺĚľĬƟŅěŅĔģŅĬĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞȮħƟĺĵĺŇīňĪŅĚĽĩŇĨŇŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ŏėĶŊŗŀĚĔĸŏıŊŗŀĝƞĺĵŒĬĔŅĶĨńħĽŇĬŒěĪŅĚīŋĶĔŇěȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶ

ĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ  
Techniques and implementation of data mining. Applications of 

intelligence systems in data mining, decision trees, neural networks, and 
clustering. Predictive and Prescriptive analytics from large databases and big 
data by statistical and machine learning techniques to make business decisions. 

Data analytics and data mining applications.  
 

517 332Ȯ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔĪŅĚīŋĶĔŇě      3(3-0-6) 
  (Business Analytics) 

ıŊŘĬģŅĬŏĪėőĬőĸĵňĽŜŅľĶńĭĔŅĶĶĺĭĶĺĴȮĔŅĶěńħŏĔŖĭŐĸŃĔŅĶŏĕƟŅĩŉĚĕƟŀĴŌĸĪŅĚīŋĶĔŇěȮĔŅĶ
ĽĶƟŅĚŐĭĭěŜŅĸŀĚĪŅĚīŋĶĔŇěŐĭĭľĸŅĵĴŋĴĴŀĚȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĭĭıĶĶĦĬŅȮĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸŐĭĭėŅħĔŅĶĦƢȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĭĭŀīŇĭŅĵŐĬĺĪŅĚȮĔŅĶĺŇŏėĶŅŃľƢģŅĬĕƟŀĴŌĸŏıŊŗŀĔŅĶ
ŒĝƟĮĶŃőĵĝĬƢŒĬĔĶŃĭĺĬĔŅĶĪŅĚīŋĶĔŇěȮĔŅĶĮĶŃĵŋĔĨƢőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸŐĸŃĔŅĶĨńħĽŇĬŒěĪŅĚīŋĶĔŇěȮ 

 Basic technology for business data collection, data storage, and retrieval. 
Development of multidimensional business models. Descriptive analytics. 
Predictive analytics. Prescriptive analytics. Database analysis to support business 
processes. Applications of software programs for data analysis and business 
decision making. 
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517 333   ĔŅĶěńħŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸĕĬŅħŒľĠƞ       1&1-.-4' Ȯ 
  &Big Data Storage and Processing) 

ĬŇĵŅĴŐĸŃėĺŅĴľĴŅĵĕŀĚĕƟŀĴŌĸĕĬŅħŒľĠƞȮĨńĺŀĵƞŅĚĕŀĚĮƤĠľŅěŅĔĕƟŀĴŌĸĕĬŅħŒľĠƞȮ
ĨƟĬĔŜŅŏĬŇħĕŀĚĕƟŀĴŌĸȮĔŅĶŏıŇŗĴĮĶŇĴŅĦĕƟŀĴŌĸ ĔŅĶĬŜŅŏĕƟŅŐĸŃĽƞĚŀŀĔĕƟŀĴŌĸȮŏėĶŊŗŀĚĴŊŀŒĬĔŅĶ
ěńħŏĔŖĭŐĸŃěńħĔŅĶĕƟŀĴŌĸĕĬŅħŒľĠƞȮĽĩŅĮƤĨĵĔĶĶĴŒĬĔŅĶěńħŏĔŖĭĕƟŀĴŌĸĕĬŅħŒľĠƞȮĔŅĶ
ĮĶŃĴĺĸįĸĕƟŀėŜŅĩŅĴĽŜŅľĶńĭĕƟŀĴŌĸĕĬŅħŒľĠƞ  

Definition and meaning of big data. Examples of big data problems. Data 
sources. Data scalability. Data import and export, Big data tools for storage and 
management. Big data storage architecture. Big data query processing.  

 

517 334  ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶĽĶƟŅĚĳŅıĕńŘĬĽŌĚ        3(3-0-6)   

(Advanced Data Analytics and Visualization)    
ĺĚěĶĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮĔŅĶĔĶŀĚĕƟŀĴŌĸȮĔŅĶĽŜŅĶĺěĕƟŀĴŌĸȮŐįĬĳŅı

ŐĸŃĔĶŅĲĪŅĚĽĩŇĨŇȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĕńŘĬĽŌĚȮŐĬĺėĺŅĴėŇħĕƟŀĴŌĸĕĬŅħŒľĠƞŐĸŃĔŅĶĮĶŃĴĺĸįĸ
ĕƟŀĴŌĸĕĬŅħŒľĠƞȮĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸħƟĺĵĔŅĶĽĶƟŅĚĳŅıȮĺŇīňĔŅĶĬŜŅŏĽĬŀĽŅĶĽĬŏĪĻĪňŗĞńĭĞƟŀĬŏıŊŗŀ

ŏĽĶŇĴėĺŅĴŏĕƟŅŒěŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮ  
Data analytics lifecycle. Data pre-processing. Data filtering. Data 

exploration. Statistical plots and graphs. Basic and advanced data analytic 
methods. Big data concepts and big data processing. Data Visualization. 
Methods of presenting complex information to enhance comprehension and 

analysis.  
 
3/5 315 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŒĬĮĶŃŏħŖĬĪŅĚīŋĶĔŇěŐĸŃĽńĚėĴ    1&1-.-4' 
  &Data Science in Business and Social Issues) 

ĔŅĶĽŜŅĶĺěĮƤĠľŅĪŅĚīŋĶĔŇěŐĸŃĽńĚėĴȮĔŅĶŏħŇĬĪŅĚĕŀĚįŌƟŒĝƟȮĔŅĶĶŃĭŋĮƤěěńĵĪňŗĽƞĚįĸĨƞŀ
ĮƤĠľŅȮįƟŅŒĭĨńĺŐĭĭĪŅĚīŋĶĔŇěŐĸŃĶŌĮŐĭĭĪňŗŏĮĸňŗĵĬŐĮĸĚĽŜŅľĶńĭĮĶŃŏħŖĬĨƞŅĚȮŕȮĮĶŃŏħŖĬĪŅĚ
ěĶŇĵīĶĶĴŏĔňŗĵĺĔńĭĕƟŀĴŌĸȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏıŊŗŀŏĮƚŅľĴŅĵĪŅĚīŋĶĔŇěŐĸŃĽńĚėĴȮ
ıŊŘĬģŅĬŏĔňŗĵĺĔńĭĨńĺŐĭĭŐĵĔĮĶŃŏĳĪŐĸŃĨńĺŐĭĭŏĝŇĚĔŜŅŏĬŇħȮĔŅĶŐĪĬŐĸŃŐĽħĚĕƟŀĴŌĸȮŏėĶŊŗŀĚĴŊŀ
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĕƟŀĴŌĸŐĸŃĨńĺŐĭĭȮĔĶĦňĻŉĔļŅ 

Survey of business and social problems. User journey. Identification of 
factors related to problems. Business model canvas and variations for various 
issues. Ethical issues related to data. Applications of data science for business 
and social goals. Basics of discriminative and generative models. Representation 
and visualization of data. Tools and applications of data and models. Case 
studies. 
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517 4./  ĽńĴĴĬŅ                  3(3-0-6)  

(Seminar)  
ŏĚŊŗŀĬœĕȮ8ȮĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 

ľĸńĔĔŅĶħŜŅŏĬŇĬĔŅĶĪŜŅĺŇěńĵŒĬĽŅĕŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸ
ŐľĸƞĚĕƟŀĴŌĸĚŅĬĺŇěńĵȮĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴȮĔŅĶľŅľńĺĕƟŀĚŅĬĺŇěńĵŐĸŃľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢȮĔŅĶ
ŏĕňĵĬŏŀĔĽŅĶĚŅĬĺŇěńĵŐĸŃĺŇĪĵŅĬŇıĬīƢȮĽĩŇĨŇĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶĺŇěńĵħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ
ĔŅĶĪħĽŀĭĽĴĴŋĨŇģŅĬȮĔŅĶĮĶŃŏĴŇĬįĸĚŅĬĺŇěńĵħƟĺĵĺŇīňĔŅĶĨƞŅĚȮŕȮĔĸĵŋĪīƢĔŅĶŀƞŅĬŏŀĔĽŅĶ
ĚŅĬĺŇěńĵȮĔŅĶėƟĬėĺƟŅȮĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵŏŀĔĽŅĶĚŅĬĺŇěńĵŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶĬŜŅŏĽĬŀ
ĽĶŋĮŐĬĺĪŅĚĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅ 

Principles of conducting research in information technology and digitalȮ
innovation. Research data sources. Literature reviews. Finding research andȮ
thesis topics. Writing a research report and thesis. Necessary statistics forȮ
information technology research. Sampling techniques. Hypothesis testing.Ȯ
Various methods for research-result assessment, Research-paper reading 
strategies. Researching, presenting, andȮdiscussing research papers in 
information technology.ȮPresentation of studentŲs research summarization,  

  

517 63/  ĔŅĶĺŇŏėĶŅŃľƢĕƟŀėĺŅĴ              3(3-0-6)  

(Text Analytics)  

ıŊŘĬģŅĬĔŅĶĮĶŃĴĺĸįĸĕƟŀėĺŅĴȮėĸńĚĕƟŀėĺŅĴȮĔŅĶĶĺĭĶĺĴŐĸŃěńħŏĨĶňĵĴĕƟŀėĺŅĴ
ĶŌĮŐĭĭĔŅĶŐĪĬĕƟŀėĺŅĴȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀėĺŅĴħƟĺĵŏľĴŊŀĚĕƟŀĴŌĸ ĔŅĶěŜŅŐĬĔĕƟŀėĺŅĴ ĔŅĶěńħ

ĔĸŋƞĴŏŀĔĽŅĶȮĔĶĦňĻŉĔļŅ  

Fundamentals of textprocessing. Text corpora. Textcollection and 

preparation. Textexploration and visualization. Text representation. Text 

analyticȮwith data mining. Text classification. Text clustering. Case studies.  

  



 

35 
 

517 630  ĔŅĶĺŇŏėĶŅŃľƢĳŅı               3(3-0-6)  

(Image Analytics)  
ıŊŘĬģŅĬĔŅĶĺŇŏėĶŅŃľƢįĸĳŅıȮŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĔŅĶĺŇŏėĶŅŃľƢįĸĳŅıȮĸńĔļĦŃěŜŅŏıŅŃ

ĕŀĚĕƟŀĴŌĸĳŅıȮĔŅĶěńħŏĨĶňĵĴĕƟŀĴŌĸĔƞŀĬĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶĽĔńħėŋĦĸńĔļĦŃȮĔŅĶŏĸŊŀĔ
ėŋĦĸńĔļĦŃȮĔŅĶěŜŅŐĬĔŐĸŃĔŅĶĩħĩŀĵȮĔŅĶĮĶŃŏĴŇĬįĸĸńıīƢĕŀĚĔŅĶĺŇŏėĶŅŃľƢĳŅı 

Fundamentals of image analytics. Toolkits for image analytics. Image 
data characteristics. Data preprocessing. Feature extraction. Feature selection. 
Classification and regression. Evaluation metrics for image analytics. 

  
517 411  ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏėĶŊŀĕƞŅĵĽńĚėĴȮ  3(3-0-6) 
  &Social Network Data Analytics)Ȯ 

ĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸŏėĶŊŀĕƞŅĵěŅĔŐľĸƞĚĨƞŅĚŕȮĔŅĶěńħĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢŒĬĶŌĮŐĭĭ
ĕŀĚĔĶŅĲȮĔŅĶĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŀĕƞŅĵȮĔŅĶŒĝƟĞŀĲĨƢŐĺĶƢĺŇŏėĶŅŃľƢŏėĶŊŀĕƞŅĵ
ĽńĚėĴȮĔŅĶėŜŅĬĺĦėĺŅĴĽńĴıńĬīƢŏėĶŊŗŀĕƞŅĵĽńĚėĴȮĔŅĶĽĶƟŅĚĳŅıŏĝŇĚĮĶŃěńĔļƢȮĔŅĶŐĮĸįĸŐĸŃĔŅĶ
ĽńĚŏėĶŅŃľƢįĸĸńıīƢěŅĔėŜŅĩŅĴȮ 

Collecting network data in from different sources, Formalizing 
relationships as graph representations. Planning and execution network analysis 
computations. Usage of social network analysis software, Computing social 
network relationship.  Creating visualization. Interpretation and synthesis of 
results with respect to a question.  

 
3/5Ȯ412 ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔĽŜŅľĶńĭėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ    1&1-.-4' 

&Deep Learning for Computer Vision) 
ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽŜŅľĶńĭěńħĔŅĶĶŌĮĳŅıȮŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĔŅĶıĸŖŀĨȮĨńĺŐĭĭıŊŘĬģŅĬ

ĽŜŅľĶńĭĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĳŅıȮĨńĺŐĭĭŏĝŇĚĸŉĔȮőėĶĚĕƞŅĵĮĶŃĽŅĪŐĭĭėŀĬőĺĸŌĝńĬȮĔŅĶĶĺĴĔĸŋƞĴ
ľŅėƞŅĽŌĚĽŋħȮĔŅĶĺŇŏėĶŅŃľƢŐĭĭľĸŅĵėĺŅĴĸŃŏŀňĵħȮĲƤĚĔƢĝńĬŐŀŖėĪŇŏĺĝńĬœĴƞŏĝŇĚŏĽƟĬȮĔŅĶěŜŅĔńħŀĵŌƞĔńĭ
ĨńĺŀĵƞŅĚİƗĔĴŅĔŏĔŇĬœĮȮĔŅĶĽŋƞĴĨńħĪŀĬőľĬħȮĔŅĶĪŜŅĝŋħŐĸŃĔĸŋƞĴŒľƟŏĮƦĬĴŅĨĶģŅĬȮĔŅĶĨĶĺěľŅ
ĺńĨĩŋȮőėĶĚĕƞŅĵĬŜŅŏĽĬŀıŊŘĬĪňŗŐĭĭŏĽĨěŏħňĵĺŐĸŃŐĭĭľĸŅĵŏĽĨěȮĔŅĶŐĵĔıŊŘĬĪňŗĳŅıȮőėĶĚĕƞŅĵ
ĮĶŃĽŅĪėŀĬőĺĸŌĝńĬŐĭĭŏĨŖĴȮĔŅĶĽĶƟŅĚĝŋħĕƟŀĴŌĸĳŅıĨŅĴĪňŗĨƟŀĚĔŅĶȮĔŅĶĕĵŅĵŏıŇŗĴĕƟŀĴŌĸ 

Programming for image handling. Plot tools. Basic image classification 
models. Deep models. Convolutional neural networks. Max pooling. 
Multiresolution analysis. Nonlinear activation functions. Overfitting. Dropout. 
Batch and group normalization. Object detection. Single-stage and multi-stage 
region proposal networks. Image segmentation. Fully convolutional neural 
networks. Building custom image data sets. Data augmentation. 
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3/5Ȯ46/Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ/Ȯ  1&1-.-4' 
&Selected Topics in Information Technology andȮ 
Digital Innovation I) 

ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮĶĺĴĩŉĚĔŅĶıńĥĬŅĵŋė
ĮƤěěŋĭńĬ 

Selected topics in information technology and digital innovationȮ
including current development. 

 
3/5Ȯ460Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ0Ȯ  1&1-.-4' 

&Selected Topics in Information Technology andȮ 
Digital Innovation II) 

ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮĶĺĴĩŉĚĔŅĶıńĥĬŅĵŋė
ĮƤěěŋĭńĬ 

Selected topics in information technology and digital innovationȮ
including current development. 

 
3/5Ȯ461Ȯ ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ1Ȯ  1&1-.-4' 

&Selected Topics in Information Technology andȮ 
Digital Innovation III) 

ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮĶĺĴĩŉĚĔŅĶıńĥĬŅĵŋė
ĮƤěěŋĭńĬ 

Selected topics in information technology and digital innovationȮ
including current development. 

 

517 691  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ            ĴňėƞŅŏĪňĵĭŏĪƞŅ 6 ľĬƞĺĵĔŇĨ  

(Independent Study)  
ŏĚŊŗŀĬœĕ8ȮőħĵėĺŅĴĵŇĬĵŀĴěŅĔĳŅėĺŇĝŅėŀĴıŇĺŏĨŀĶƢ 

ĔŅĶĺŇěńĵŒĬľńĺĕƟŀĪŅĚĽŅĕŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸĪňŗœħƟĶńĭėĺŅĴ
ŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 

Research on a topic in information technology and digital innovation 

that is approved by the department,   
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517 692  ĺŇĪĵŅĬŇıĬīƢ             ĴňėƞŅŏĪňĵĭŏĪƞŅ 12ľĬƞĺĵĔŇĨ  

(Thesis)  
ŏĚŊŗŀĬœĕ8ȮőħĵėĺŅĴĵŇĬĵŀĴěŅĔĳŅėĺŇĝŅėŀĴıŇĺŏĨŀĶƢ 

ĔŅĶĺŇěńĵŒĬľńĺĕƟŀĪŅĚĽŅĕŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸĳŅĵŒĨƟĔŅĶ
ėĺĭėŋĴħŌŐĸĕŀĚŀŅěŅĶĵƢįŌƟėĺĭėŋĴĺŇĪĵŅĬŇıĬīƢ 

Research on a topicȮin information technology and digital innovationȮ

under the supervision of a thesis advisor.   
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ľĴĺħĪňŗȮ2ȮĔŅĶěńħĔŅĶĻŉĔļŅŐĸŃĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 
 

/, ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ  
 /,/Ȯ ĶŃĭĭȮȮěńħĔŅĶĻŉĔļŅĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/ȮĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢȮȮĕƟŀĔŜŅľĬħĨƞŅĚȮŕȮȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶ
ĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬȮı,Ļ,Ȯ0343ȮȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
 /,0 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ ľĸńĔĽŌĨĶĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅėķħŌĶƟŀĬȮĳŅėĔŅĶĻŉĔļŅĸŃœĴƞ
ĬƟŀĵĔĺƞŅȮ6ȮĽńĮħŅľƢȮĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭĔŅĶıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 /,1Ȯ ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮœĴƞĴň 
Ȯ0, ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 
 0,/ ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮȮ   ŏħŊŀĬĔĶĔġŅėĴȮůȮıķĻěŇĔŅĵĬ 
 ȮȮȮȮȮȮȮ ĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ ŏħŊŀĬıķĻěŇĔŅĵĬȮůȮĴňĬŅėĴ 
 ȮȮȮȮȮȮȮ ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬȮ ŏħŊŀĬŏĴļŅĵĬȮůȮĴŇĩŋĬŅĵĬ 
 0,0 ĶŃĭĭĔŅĶĻŉĔļŅ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   [ P]ȮȮȮȮȮŐĭĭĝńŘĬŏĶňĵĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   Ȯ [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮ [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮ [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔ (E-learning) 
    [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸŀŇĬŏĪŀĶƢŏĬŖĨ 
    [    ]ȮȮȮȮȮŀŊŗĬȮŕȮ&ĶŃĭŋ'Ȯ 
   ľĴŅĵŏľĨŋ: ŀŅěĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭŀŀĬœĸĬƢŒĬĭŅĚĶŅĵĺŇĝŅ 
1, ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  
 œĴƞĴň 
2,ȮȮ ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
 2,/ ėŜŅŀīŇĭŅĵőħĵĵƞŀ 
  ľĸńĔĽŌĨĶĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĪňŗŏĶňĵĬŒĬľĸńĔĽŌĨĶĪŜŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃ/ĺŇĪĵŅĬŇıĬīƢȮŒĬĮĶŃŏħŖĬĮƤĠľŅĪňŗ
ĬńĔĻŉĔļŅĽĬŒěĳŅĵŒĨƟėŜŅŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŏıŊŗŀŐĽħĚŒľƟŏľŖĬĺƞŅĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢĪķļġňȮĔĶŃĭĺĬĔŅĶ
ėŇħȮŐĸŃĺŇīňĔŅĶŐĔƟĮƤĠľŅĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶŐĔƟĮƤĠľŅĨƞŅĚȮŕȮĶĺĴĩŉĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃĬĺńĨĔĶĶĴĪŅĚ
ħŇěŇĪńĸȮőħĵĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩĶŅĵĚŅĬįĸĚŅĬĺŇěńĵĨŅĴľĸńĔĔŅĶŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶ 
 2,0 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
  ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĔĶŃĭĺĬĔŅĶıńĥĬŅőėĶĚĚŅĬ/ĔŅĶĪŜŅĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩŒĝƟ
ėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇŒĬĔŅĶıńĥĬŅĚŅĬŒĬĽŅĕŅĪňŗĽĬŒěȮľĶŊŀĪŜŅĚŅĬőėĶĚĚŅĬ/ĚŅĬĺŇěńĵȮŐĸŃŏĕňĵĬĶŅĵĚŅĬ
įĸĔŅĶħŜŅŏĬŇĬĚŅĬŏıŊŗŀĬŜŅŏĽĬŀĽŌƞĽńĚėĴ 
 2,1Ȯ ĝƞĺĚŏĺĸŅȮȮȮȮȮȮȮȮȮȮȮȮĝńŘĬĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ 
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 2,2 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ4ȮľĬƞĺĵĔŇĨȮ-ȮĺŇĪĵŅĬŇıĬīƢȮ/0ȮľĬƞĺĵĔŇĨ 
 2,3 ĔŅĶŏĨĶňĵĴĔŅĶ 
  &/'ȮĬńĔĻŉĔļŅŏĮƦĬįŌƟŏĸŊŀĔĽŅĕŅĪňŗĽĬŒěěŃĪŜŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃ-ĺŇĪĵŅĬŇıĬīƢȮŐĸŃŏĮƦĬėĺŅĴĶńĭįŇħĝŀĭĕŀĚ
ĬńĔĻŉĔļŅŒĬĔŅĶĨŇħĨƞŀľŅŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃ-ĺŇĪĵŅĬŇıĬīƢħƟĺĵĨĬŏŀĚȮĬńĔĻŉĔļŅěŃĨƟŀĚĪŜŅĚŅĬĺŇěńĵĳŅĵŒĨƟ
ĔŅĶŒľƟėŜŅĮĶŉĔļŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
  &0'ȮĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃ-ĺŇĪĵŅĬŇıĬīƢŒľƟĬńĔĻŉĔļŅŏĮƦĬĶŅĵĭŋėėĸ 
  &1'ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėŜŅĮĶŉĔļŅŒĬĔŅĶŏĸŊŀĔľńĺĕƟŀŐĸŃĔĶŃĭĺĬĔŅĶĻŉĔļŅėƟĬėĺƟŅ 
  &2'ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĬńĔĻŉĔļŅĶƞĺĴĔńĬĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅ 
  &3'ȮĴňĪŋĬŒĬĔŅĶŏħŇĬĪŅĚĬŜŅŏĽĬŀįĸĚŅĬėƟĬėĺƟŅĺŇěńĵŒĬŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮľĶŊŀĔŅĶ
ĨňıŇĴıƢįĸĚŅĬŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
 2,4 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
 ȮȮȮȮȮȮȮ &/'ȮĴňĔŅĶĸĚĪŃŏĭňĵĬŐĸŃĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶėƟĬėĺƟŅŀŇĽĶŃ-ĺŇĪĵŅĬŇıĬīƢ 
  &0'ȮŒľƟĬńĔĻŉĔļŅŏĶňĵĭŏĶňĵĚĔŅĶėƟĬėĺƟŅŀŇĽĶŃ-ĺŇĪĵŅĬŇıĬīƢĨŅĴĶŌĮŐĭĭĪňŗĔŜŅľĬħŐĸŃĕŀŀĬŋĴńĨŇĽŀĭĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ-ĺŇĪĵŅĬŇıĬīƢĨŅĴĪňŗĔŜŅľĬħ 
  &1'ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮ
ľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮľĶŊŀĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
őħĵĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper) œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ
&Proceedings) ħńĚĔĸƞŅĺ 
 
5,  ĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĺŇīňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(PLOs)Ȯ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ
ľĸńĔĽŌĨĶȮ&PLOs) 

ĔĸĵŋĪīƢĔŅĶĽŀĬ ĺŇīňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
 

ŐįĬȮ1 ŐĭĭĺŇĝŅĔŅĶȮŐĭĭȮĔȮ0 
PLO/ȮŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮŏıŊŗŀıńĥĬŅĺŇīňĔŅĶŒĬĔŅĶ
ŐĔƟĮƤĠľŅȮŐĸŃĪħĽŀĭĺŇīňĔŅĶĪňŗ
ıńĥĬŅĕŉŘĬ 

1) ĔŅĶĭĶĶĵŅĵ 
2) ĔŅĶĵĔĨńĺŀĵƞŅĚ/ĔĶĦňĻŉĔļŅȮ 
3) İƗĔĮĢŇĭńĨŇĨŅĴőěĪĵƢĮƤĠľŅ 
4) ĴŀĭľĴŅĵĚŅĬŒĬĸńĔļĦŃĮƤĠľŅŏĮƦĬģŅĬ/
ĔĶĦňĻŉĔļŅȮŏıŊŗŀėƟĬėĺƟŅȮĪħĸŀĚȮŐĸŃĬŜŅŏĽĬŀȮ 

1) ĮĶŃŏĴŇĬěŅĔĕńŘĬĨŀĬĺŇīňĔŅĶ
ŐĔƟĮƤĠľŅŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 
2) ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀŒĬ
ĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ 
 

PLO0ȮŒľƟėĺŅĴėŇħŏľŖĬȮľĶŊŀħŜŅŏĬŇĬ
őėĶĚĔŅĶħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ
őħĵŒĝƟŀĚėƢėĺŅĴĶŌƟőħĵĶĺĴ Ȯ  

1) ĔŅĶŏĕňĵĬĶŅĵĚŅĬ/ĺŇĪĵŅĬŇıĬīƢ 
2) ĔŅĶĬŜŅŏĽĬŀĚŅĬŐĸŃŀĳŇĮĶŅĵŒĬĝńŘĬŏĶňĵĬ 
3) ĴŀĭľĴŅĵĚŅĬŒĬĸńĔļĦŃőėĶĚĚŅĬ 
1'ȮĔŅĶŏĕƟŅĶƞĺĴĽńĴĴĬŅ 
 

1) ĮĶŃŏĴŇĬěŅĔĔŅĶĺŅĚŐįĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬĺŇĪĵŅĬŇıĬīƢȮ 
2) ĮĶŃŏĴŇĬěŅĔĨŀĭėŜŅĩŅĴŒĬĔŅĶ
ĽŀĭĺŇĪĵŅĬŇıĬīƢ 
 

PLO3 ħŜŅŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴħŇěŇĪńĸȮľĶŊŀĭŌĶĦŅĔŅĶėĺŅĴĶŌƟȮ

1) ŏĶňĵĬĶŌƟŐĬĺėŇħĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬěŅĔ
ĔĶĦňĻŉĔļŅĚŅĬĺŇěńĵȮĚŅĬĽĶƟŅĚĽĶĶėƢȮľĶŊŀ

/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬȮŐĸŃĔŅĶŀīŇĭŅĵŐĬĺėŇħŒĬ
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ
ľĸńĔĽŌĨĶȮ&PLOs) 

ĔĸĵŋĪīƢĔŅĶĽŀĬ ĺŇīňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
 

ŏıŊŗŀıńĥĬŅĚŅĬŒĬĽŅĕŅŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

ĬĺńĨĔĶĶĴĪŅĚħŇěŇĪńĸĶŃħńĭĳŌĴŇĳŅėŐĸŃĶŃħńĭőĸĔ 
0'ȮŏĶňĵĬĶŌƟőħĵŒĝƟőėĶĚĚŅĬŏĮƦĬģŅĬ İƗĔĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟȮĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵĨŅĴőěĪĵƢĪňŗŒľƟ 
1'ȮŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮİƗĔĺŇŏėĶŅŃľƢ
ĮƤĠľŅȮŐĸŃħŜŅŏĬŇĬĔŅĶĺŇěńĵěŅĔőěĪĵƢĮƤĠľŅĪňŗŒľƟ
ľĶŊŀĮƤĠľŅĪňŗėƟĬıĭħƟĺĵĨĬŏŀĚ 

ĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇěńĵȮ 
0'ȮĮĶŃŏĴŇĬĔŅĶŀŀĔŐĭĭĺŇīňĔŅĶ
ħŜŅŏĬŇĬĚŅĬĺŇěńĵ 
3'ȮĮĶŃŏĴŇĬĔŅĶĺŇīňĔŅĶĺńħįĸĕŀĚ
ĚŅĬĺŇěńĵȮ 
4'ȮĮĶŃŏĴŇĬěŅĔįĸĕŀĚĚŅĬĺŇěńĵȮ
ĚŅĬĽĶƟŅĚĽĶĶėƢȮľĶŊŀĬĺńĨĔĶĶĴ 

PLO4 ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟőħĵŒĝƟ
ĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĔńĭĶŃħńĭįŌƟĲƤĚ 

/'ȮĔŅĶŏĕňĵĬĶŅĵĚŅĬ-ĺŇĪĵŅĬŇıĬīƢ 
0'ȮĔŅĶĬŜŅŏĽĬŀĚŅĬŐĸŃŀĳŇĮĶŅĵŒĬĝńŘĬŏĶňĵĬ 
1'ȮĔŅĶŏĕƟŅĶƞĺĴĽńĴĴĬŅ 
 

/'ȮĮĶŃŏĴŇĬěŅĔĺŇĪĵŅĬŇıĬīƢȮŐĸŃ
ĔŅĶĬŜŅŏĽĬŀȮ 
0'ȮĮĶŃŏĴŇĬěŅĔĭĪėĺŅĴĺŇěńĵŐĸŃ
ĔŅĶĬŜŅŏĽĬŀŏıŊŗŀĨňıŇĴıƢŒĬĚŅĬ
ĮĶŃĝŋĴĺŇĝŅĔŅĶ 

PLO5 ħŜŅŏĬŇĬĔŅĶĺŇěńĵȮľĶŊŀıńĥĬŅ
įĸĚŅĬőħĵœĴƞėńħĸŀĔįĸĚŅĬįŌƟŀŊŗĬȮŐĸŃ
œĴƞĸŃŏĴŇħĔġľĴŅĵħƟŅĬŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻľĶŊŀěĶŇĵīĶĶĴĪŅĚĺŇĝŅĔŅĶ 

/'ȮĔŅĶŏĕƟŅĶƞĺĴŀĭĶĴĔġľĴŅĵľĶŊŀěĶŇĵīĶĶĴĪŅĚ
ĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢ 
0'ȮĵĔĨńĺŀĵƞŅĚėĺŅĴĮĶŃıķĨŇĪňŗħňŐĸŃœĴƞħňŒĬĔŅĶ
ĽĶƟŅĚĽĶĶėƢįĸĚŅĬ  
3) ĔŅĶŏĕƟŅĶƞĺĴĽńĴĴĬŅ 

/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶŀƟŅĚŀŇĚŒĬ
ĺŇĪĵŅĬŇıĬīƢȮ 
0) ĮĶŃŏĴŇĬěŅĔŒĭĶńĭĶŀĚĔŅĶŏĕƟŅ
ĶƞĺĴŀĭĶĴĪŅĚħƟŅĬĔġľĴŅĵ-
ěĶŇĵīĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵ 

ŐįĬȮ2ȮŐĭĭĺŇĝŅĝňı   
PLO/ȮŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵň 
ĽŅĶĽĬŏĪĻȮŏıŊŗŀıńĥĬŅĺŇīňĔŅĶŒĬĔŅĶ
ŐĔƟĮƤĠľŅȮŐĸŃĪħĽŀĭĺŇīňĔŅĶĪňŗ
ıńĥĬŅĕŉŘĬ 

1) ĔŅĶĭĶĶĵŅĵ 
2) ĔŅĶĵĔĨńĺŀĵƞŅĚ/ĔĶĦňĻŉĔļŅȮ 
1) ĴŀĭľĴŅĵĚŅĬŒĬĸńĔļĦŃĮƤĠľŅŏĮƦĬģŅĬ/
ĔĶĦňĻŉĔļŅȮŏıŊŗŀėƟĬėĺƟŅȮĪħĸŀĚȮŐĸŃĬŜŅŏĽĬŀȮ 

1) ĮĶŃŏĴŇĬěŅĔĕńŘĬĨŀĬĺŇīňĔŅĶ
ŐĔƟĮƤĠľŅŒĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
2) ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀŒĬ
ĔŅĶĽŀĭĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
3) ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭ
ĮĶŃĴĺĸįĸėĺŅĴĶŌƟħƟĺĵĕƟŀŏĕňĵĬ
ŐĸŃ/ľĶŊŀĮŅĔŏĮĸƞŅ 

PLO0ȮŒľƟėĺŅĴėŇħŏľŖĬȮľĶŊŀħŜŅŏĬŇĬ
őėĶĚĔŅĶħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ
őħĵŒĝƟŀĚėƢėĺŅĴĶŌƟőħĵĶĺĴ Ȯ  

1) ĔŅĶŏĕňĵĬĶŅĵĚŅĬ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
2) ĔŅĶĬŜŅŏĽĬŀĚŅĬŐĸŃŀĳŇĮĶŅĵŒĬĝńŘĬŏĶňĵĬ 
3) ĴŀĭľĴŅĵĚŅĬŒĬĸńĔļĦŃőėĶĚĚŅĬ 
1'ȮĔŅĶŏĕƟŅĶƞĺĴĽńĴĴĬŅ 
 

1) ĮĶŃŏĴŇĬěŅĔĔŅĶĺŅĚŐįĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
2) ĮĶŃŏĴŇĬěŅĔĨŀĭėŜŅĩŅĴŒĬĔŅĶ
ĽŀĭĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
 

PLO3 ħŜŅŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴħŇěŇĪńĸȮľĶŊŀĭŌĶĦŅĔŅĶėĺŅĴĶŌƟȮ
ŏıŊŗŀıńĥĬŅĚŅĬŒĬĽŅĕŅŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1) ŏĶňĵĬĶŌƟŐĬĺėŇħĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬěŅĔ
ĔĶĦňĻŉĔļŅĚŅĬĺŇěńĵȮĚŅĬĽĶƟŅĚĽĶĶėƢȮľĶŊŀ
ĬĺńĨĔĶĶĴĪŅĚħŇěŇĪńĸĶŃħńĭĳŌĴŇĳŅėŐĸŃĶŃħńĭőĸĔ 
0'ȮŏĶňĵĬĶŌƟőħĵŒĝƟőėĶĚĚŅĬŏĮƦĬģŅĬ İƗĔĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟȮĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵĨŅĴőěĪĵƢĪňŗŒľƟ 

/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬȮŐĸŃĔŅĶŀīŇĭŅĵŐĬĺėŇħŒĬ
ĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇěńĵȮ 
0'ȮĮĶŃŏĴŇĬĔŅĶŀŀĔŐĭĭĺŇīňĔŅĶ
ħŜŅŏĬŇĬĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ
ľĸńĔĽŌĨĶȮ&PLOs) 

ĔĸĵŋĪīƢĔŅĶĽŀĬ ĺŇīňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
 

1'ȮŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮİƗĔĺŇŏėĶŅŃľƢ
ĮƤĠľŅȮŐĸŃħŜŅŏĬŇĬĔŅĶĺŇěńĵěŅĔőěĪĵƢĮƤĠľŅĪňŗŒľƟ
ľĶŊŀĮƤĠľŅĪňŗėƟĬıĭħƟĺĵĨĬŏŀĚ 

3'ȮĮĶŃŏĴŇĬĔŅĶĺŇīňĔŅĶĺńħįĸĕŀĚ
ĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ 
4'ȮĮĶŃŏĴŇĬěŅĔĞŀĲĨƢŐĺĶƢĪňŗ
ıńĥĬŅȮľĶŊŀįĸĔŅĶĺŇěńĵŒĬĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮ 

PLO4 ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟőħĵŒĝƟ
ĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĔńĭĶŃħńĭįŌƟĲƤĚ 

1) ĔŅĶŏĕňĵĬĶŅĵĚŅĬ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
2) ĔŅĶĬŜŅŏĽĬŀĚŅĬŐĸŃŀĳŇĮĶŅĵŒĬĝńŘĬŏĶňĵĬ 
1'ȮĔŅĶŏĕƟŅĶƞĺĴĽńĴĴĬŅ 
 

/'ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĔŅĶĬŜŅŏĽĬŀȮ 
 

PLO5 ħŜŅŏĬŇĬĔŅĶĺŇěńĵȮľĶŊŀıńĥĬŅ
įĸĚŅĬőħĵœĴƞėńħĸŀĔįĸĚŅĬįŌƟŀŊŗĬȮŐĸŃ
œĴƞĸŃŏĴŇħĔġľĴŅĵħƟŅĬŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻľĶŊŀěĶŇĵīĶĶĴĪŅĚĺŇĝŅĔŅĶ 

/'ȮĔŅĶŏĕƟŅĶƞĺĴŀĭĶĴĔġľĴŅĵľĶŊŀěĶŇĵīĶĶĴĪŅĚ
ĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
0'ȮĵĔĨńĺŀĵƞŅĚėĺŅĴĮĶŃıķĨŇĪňŗħňŐĸŃœĴƞħňŒĬĔŅĶ
ĽĶƟŅĚĽĶĶėƢįĸĚŅĬ  
3) ĔŅĶŏĕƟŅĶƞĺĴĽńĴĴĬŅ 

/'ȮĮĶŃŏĴŇĬěŅĔĔŅĶŀƟŅĚŀŇĚŒĬ
ĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ 
0) ĮĶŃŏĴŇĬěŅĔŒĭĶńĭĶŀĚĔŅĶŏĕƟŅ
ĶƞĺĴŀĭĶĴĪŅĚħƟŅĬĔġľĴŅĵ-
ěĶŇĵīĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ 
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ľĴĺħĪňŗȮ3ȮėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 
 

1, ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪĶńıĵŅĔĶŐĸŃĽŇŗĚĽĬńĭĽĬŋĬ 
 /,/ ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
  ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮıĶŃĶŅĝĺńĚĽĬŅĴěńĬĪĶƢȮěńĚľĺńħĬėĶĮģĴ 
ĪňŗŀĵŌƞȮŏĸĕĪňŗȮ4ȮĩĬĬĶŅĝĴĶĶėŅŒĬȮĨŜŅĭĸıĶŃĮģĴŏěħňĵƢȮŀŜŅŏĳŀŏĴŊŀĚȮěńĚľĺńħĬėĶĮģĴȮ51... 
 /,0 ĪĶńıĵŅĔĶŐĸŃĽŇŗĚĽĬńĭĽĬŋĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
  ľĸńĔĽŌĨĶłȮœħƟěńħľƟŀĚŏıŊŗŀŒľƟĬńĔĻŉĔļŅĪŜŅĚŅĬĶƞĺĴĔńĬȮCo-working space ĞŉŗĚĳŅĵŒĬľƟŀĚĴňŏėĶŊŗŀĚĜŅĵ
ěŀĳŅıőĮĶŏěėŏĨŀĶƢȮěŀȮLCD ĔĶĦňĬńĔĻŉĔļŅĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĽŅĴŅĶĩĬŜŅŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮ
Notebook ĴŅŒĝƟĚŅĬœħƟŏŀĚȮőħĵľĸńĔĽŌĨĶłȮœħƟŏĨĶňĵĴĶŃĭĭȮwifi ŒľƟŒĝƟĚŅĬœħƟĨŅĴĽŃħĺĔȮĳŅĵŒĬľƟŀĚŏĶňĵĬĴňőĨƠŃŐĸŃ
ŏĔƟŅŀňŘěńħŒľƟĬńŗĚĪŜŅĚŅĬĶƞĺĴĔńĬȮĴňŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮŐĸŃıńħĸĴȮĪńŘĚĬňŘľĸńĔĽŌĨĶłȮĵńĚœħƟěńħŏĨĶňĵĴȮNotebook ĽŜŅľĶńĭŒľƟ
ĬńĔĻŉĔļŅœħƟĵŊĴŏıŊŗŀŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮěŜŅĬĺĬȮ4.ȮŏėĶŊŗŀĚȮŐĸŃŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢĨńŘĚőĨƠŃȮPC ŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ
ěŜŅĬĺĬȮ/.2ȮŏėĶŊŗŀĚȮŐĸŃĪŅĚĽŜŅĬńĔħŇěŇĪńĸĴňőėĺĨŅŒľƟĬńĔĻŉĔļŅıŇĴıƢŏŀĔĽŅĶœħƟŏĪŀĴĸŃěŜŅĬĺĬȮ3..ȮŐįƞĬȮĶĺĴĪńŘĚĴň
ĔŅĶĨĶĺěĽŀĭȮĮĶńĭĮĶŋĚŐĸŃŏĮĸňŗĵĬŀŋĮĔĶĦƢŐĸŃĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮHardware, software ŒľƟĪńĬĽĴńĵŀĵŌƞŏĽĴŀŒĬ
ĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĸŃĪŅĚĽŜŅĬńĔħŇěŇĪńĸĵńĚĴňȮSoftware ĪňŗěŜŅŏĮƦĬŐĸŃĴňĸŇĕĽŇĪīŇśĩŌĔĨƟŀĚěńħŏĨĶňĵĴŏıŊŗŀŒľƟĬńĔĻŉĔļŅȮ
Download ŐĸŃĬŜŅœĮŒĝƟŏıŊŗŀĔŅĶŏĶňĵĬœħƟȮŏĝƞĬȮĶŃĭĭĮĢŇĭńĨŇĔŅĶȮWindows, Microsoft Office, Antivirus 
software ŏĮƦĬĨƟĬȮĬŀĔěŅĔĬńŘĬĪŅĚėĦŃłȮĵńĚœħƟĴňĔŅĶěńħĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅħƟŅĬ
ĽĩŅĬĪňŗľƟŀĚŏĶňĵĬȮľƟŀĚĮĶŃĝŋĴȮľƟŀĚĽńĴĴĬŅȮľƟŀĚĮĶŃĝŋĴĮĶŉĔļŅŏĸŖĔȮĶĺĴĪńŘĚıŊŘĬĪňŗȮCo-working space ĭĶŇŏĺĦĝńŘĬȮ/Ȯ
ĕŀĚŀŅėŅĶĺŇĪĵŅĻŅĽĨĶƢȮ/Ȯ 
  ĽŜŅľĶńĭľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĳŅėĺŇĝŅłȮœħƟŐĔƞ 
  -ȮľƟŀĚĭĶĶĵŅĵ-ĮĢŇĭńĨŇĔŅĶĕĬŅħŒľĠƞȮěŜŅĬĺĬȮ0ȮľƟŀĚ 
  -ȮľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢĕĬŅħŒľĠƞȮěŜŅĬĺĬȮ0ȮľƟŀĚ 
  -ȮľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĶŊŀĕƞŅĵȮěŜŅĬĺĬȮ/ȮľƟŀĚ 
  -ȮľƟŀĚĮĶŃĝŋĴȮěŜŅĬĺĬȮ/ȮľƟŀĚ 
  -ȮľƟŀĚŀŏĬĔĮĶŃĽĚėƢȮěŜŅĬĺĬȮ/ȮľƟŀĚ 
  -ȮľƟŀĚĪŜŅĚŅĬŐĸŃĻŉĔļŅĺŇěńĵȮěŜŅĬĺĬȮ0ȮľƟŀĚ 
  -ȮıŊŘĬĪňŗĮĢŇĭńĨŇĚŅĬĮĶŇĠĠŅĬŇıĬīƢȮěŜŅĬĺĬȮ/ȮľƟŀĚ 
  -ȮŀŅėŅĶŏĜĸŇĴıĶŃŏĔňĵĶĨŇłȮĨŉĔȮ/3ȮĝńŘĬȮőħĵľƟŀĚŏĶňĵĬĪńŘĚĽŀĚŀĵŌƞĝńŘĬȮ2ȮĕŀĚŀŅėŅĶŐĸŃŀĵŌƞŒĬıŊŘĬĪňŗėĺŅĴ
ħŌŐĸĕŀĚĺŇĪĵŅŏĕĨȮŏĮƦĬľƟŀĚŏĶňĵĬĪňŗĽŅĴŅĶĩĮĶńĭŏĮƦĬľƟŀĚĭĶĶĵŅĵľĶŊŀľƟŀĚĮĢŇĭńĨŇĔŅĶœħƟȮĶĺĴĪńŘĚĔŅĶĮĶŃĝŋĴĪŅĚœĔĸ
ŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬ-ĽŀĭŀŀĬœĸĬƢȮŐĸŃŒĬĭŅĚėĶńŘĚŏĮƕħŒľƟĬńĔĻŉĔļŅœħƟŒĝƟıŊŘĬĪňŗħńĚĔĸƞŅĺŒĬĔŅĶĪŜŅĔŇěĔĶĶĴŏĽĶŇĴ
ľĸńĔĽŌĨĶłȮŏĝƞĬȮĔŅĶŀĭĶĴŒĬľńĺĕƟŀĨƞŅĚȮŕȮĪňŗĪńĬĽĴńĵȮĔŅĶĮĶńĭıŊŘĬģŅĬŐĸŃĔŅĶĪĭĪĺĬȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬľĶŊŀ
őėĶĚĚŅĬĮĶŃěŜŅĶŅĵĺŇĝŅ 
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  -ȮıŊŘĬĪňŗĪŜŅĚŅĬĶƞĺĴĶŃľĺƞŅĚŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅěŜŅĬĺĬȮ2ȮěŋħȮœħƟŐĔƞĭĶŇŏĺĦőĩĚľƟŀĚıńĔŀŅěŅĶĵƢĪńŘĚȮ0Ȯ
őĞĬȮĭĶŇŏĺĦľĬƟŅĪŅĚŏĕƟŅőĞĬľƟŀĚıńĔŀŅěŅĶĵƢȮőĞĬĪňŗȮ0ȮŐĸŃľƟŀĚĶńĭŐĕĔ 
  -ȮŀŋĮĔĶĦƢĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮœħƟŐĔƞȮœĴőėĶőĲĬȮĸŜŅőıĚȮŏėĶŊŗŀĚĕĵŅĵŏĽňĵĚȮŏėĶŊŗŀĚĜŅĵ
őĮĶŏěėŏĨŀĶƢȮěŀĶńĭĳŅıȮŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĸŃıńħĸĴœħƟĶńĭĔŅĶĨŇħĨńŘĚŒĬĪŋĔľƟŀĚŏĶňĵĬŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶȮĬŀĔěŅĔĬňŘ
ĵńĚĴňěŀőĪĶĪńĻĬƢĽŜŅľĶńĭŐĽħĚĽńĠĠŅĦĳŅıěŅĔėŀĴıŇĺŏĨŀĶƢŒĬľƟŀĚŏĶňĵĬĽƞĺĬŒľĠƞŀňĔħƟĺĵ 
  -ȮŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢıĶƟŀĴŀŋĮĔĶĦƢĽŜŅľĶńĭŀŅěŅĶĵƢįŌƟĽŀĬȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ/ȮŏėĶŊŗŀĚĨƞŀėĬȮ 
  -ȮŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢıĔıŅĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟĚŅĬĽŅĴŅĶĩĵŊĴŒĝƟĚŅĬ 
  ľĸńĔĽŌĨĶĴňĔŅĶĺŅĚŐįĬĔŅĶŒĝƟĚŅĬľƟŀĚŏĶňĵĬĪŋĔĳŅėĔŅĶĻŉĔļŅĶƞĺĴĔńĬĔńĭėĦŃĺŇĝŅȮőħĵľĸńĔĽŌĨĶœħƟ
ĶƞĺĴĔńĭĳŅėĺŇĝŅŒĬĔŅĶĭŋėĸŅĔĶŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĴňľĬƟŅĪňŗŒĬĔŅĶĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶŒĝƟĚŅĬľƟŀĚŏĶňĵĬĔƞŀĬŏĮƕħ
ĳŅėĔŅĶĻŉĔļŅŐĸŃĶŃľĺƞŅĚŏĮƕħĳŅėĔŅĶĻŉĔļŅŏıŊŗŀěńħĨŅĶŅĚŏĶňĵĬĨŅĶŅĚĽŀĬŐĸŃěńħľƟŀĚĪňŗŏľĴŅŃĽĴĔńĭěŜŅĬĺĬ
ĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮĴňŐįĬĨĶĺěĽŀĭėĺŅĴıĶƟŀĴĕŀĚľƟŀĚĮĶŃĝŋĴŐĸŃ
ŀŋĮĔĶĦƢŒĬĔŅĶŒĝƟĚŅĬȮĴňĝƞŀĚĪŅĚŒĬĔŅĶĨŇħĨŅĴįĸĔŅĶĞƞŀĴŐĞĴŏĴŊŗŀĶŅĵĚŅĬĺƞŅĴňĔŅĶĝŜŅĶŋħįƞŅĬŏėĶŊŀĕƞŅĵĽńĚėĴȮLine 
ĕŀĚĳŅėĺŇĝŅȮŐĸŃŏıŇŗĴĝƞŀĚĪŅĚŒĬĔŅĶĕŀŒĝƟľƟŀĚœħƟĽŃħĺĔĶĺħŏĶŖĺŐĸŃĽŅĴŅĶĩĨĶĺěĽŀĭĔŅĶĕŀŒĝƟĚŅĬœħƟĪńĬĪňȮŏıŊŗŀ
ĸħĔŅĶĕŀŒĝƟĚŅĬľƟŀĚŏĶňĵĬĪňŗĞŘŜŅĞƟŀĬįƞŅĬȮGoogle Sheet ŐĸŃħŌĽĶŋĮĕƟŀĴŌĸĔŅĶŒĝƟľƟŀĚŏĶňĵĬȮľƟŀĚĮĶŃĝŋĴȮŐĸŃ
őĽĨĪńĻĬŌĮĔĶĦƢœħƟĪňŗľĬƟŅŐĶĔĕŀĚŏĺŖĭœĞĨƢėĦŃłȮhttps://www.sc.su.ac.th 
  ħƟŅĬĴŅĨĶĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵȮĴňŏěƟŅľĬƟŅĪňŗĶńĔļŅėĺŅĴĮĸŀħĳńĵȮħŌŐĸĨĸŀħȮ02ȮĝńŗĺőĴĚȮĴňĶŃĭĭ
ĮĶŃĨŌŀńĨőĬĴńĨŇĪňŗĽŅĴŅĶĩŒĝƟĔŅĶĽŐĔĬĭńĨĶŐĸŃĔŅĶĽŐĔĬĸŅĵĬŇŘĺĴŊŀŒĬĽƞĺĬĔĸŅĚĕŀĚėĦŃłȮĞŉŗĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶ
ĽŅĴŅĶĩĶƟŀĚĕŀĔŅĶŒĝƟĚŅĬœħƟįƞŅĬĳŅėĺŇĝŅȮĴňĔĸƟŀĚĺĚěĶĮƕħĞŉŗĚĨŇħĨńŘĚœĺƟĪŋĔŀŅėŅĶȮĴňĶŃĭĭŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĸŃ
őĽĨĪńĻĬŌĮĔĶĦƢĳŅĵŒĬľƟŀĚŏĶňĵĬȮŐĸŃĶŃĭĭŀŇĬŏĪŀĶƢŏĬŖĨœĶƟĽŅĵȮĴňĔŅĶĨĶĺěĽŀĭĭŜŅĶŋĚĶńĔļŅĶŃĭĭœĲĲƚŅȮľĴƟŀŐĮĸĚ
œĲȮĪńŘĚĬňŘŒĬĽƞĺĬĕŀĚŏěƟŅľĬƟŅĪňŗįŌƟŒĝƟĭĶŇĔŅĶȮĴňĝƞŀĚĪŅĚĔŅĶŐěƟĚĞƞŀĴȮĝŜŅĶŋħȮŏĽňĵľŅĵȮőħĵįƞŅĬĪŅĚœĸĬƢėĦŃłȮŐĸŃŏĭŀĶƢ
őĪĶĳŅĵŒĬőħĵėĶŀĭėĸŋĴĪŋĔĶŃĭĭȮœĲĲƚŅȮĽŅīŅĶĦŌĮőĳėȮŀŇĬŏĪŀĶƢŏĬŖĨȮWIFI/LAN ŐĸŃĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒě
ĪŋĔĮƖĔŅĶĻŉĔļŅ 
 
0, ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ 
 œĴƞĴň 
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1, ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮȮ 
 ŐįĬȮ1 ŐĭĭĺŇĝŅĔŅĶȮŐĭĭȮĔȮ0 

ȮĝńŘĬĮƖĪňŗȮ ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

0366 0367 0368 0369 0370 
ĝńŘĬĮƖĪňŗȮ/ 3 3 3 3 3 

ĝńŘĬĮƖĪňŗȮ0  3 3 3 3 

ĶĺĴ 3 /. /. /. /. 
ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - 5 5 5 5 
Ȯ 

 ŐįĬȮ2 ŐĭĭĺŇĝŅĝňı 
ȮĝńŘĬĮƖĪňŗȮ ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

0366 0367 0368 0369 0370 

ĝńŘĬĮƖĪňŗȮ/ 3 3 3 3 3 
ĝńŘĬĮƖĪňŗȮ0  3 3 3 3 

ĶĺĴ 3 /. /. /. /. 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - 5 5 5 5 
 
2,ȮȮ ĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
 4,/Ȯ ĚĭĮĶŃĴŅĦĶŅĵĶńĭ&ľĬƞĺĵȮȮĭŅĪ' 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ ĮƖĚĭĮĶŃĴŅĦ 
0366 0367 0368 0369 0370 

ėƞŅĸĚĪŃŏĭňĵĬŏľĴŅěƞŅĵ 4..,000 /*0..,000 /*0..,000 /*0..,000 /*0..,000 

ĶĺĴĶŅĵĶńĭ 4..,000 /*0..,000 /*0..,000 /*0..,000 /*0..,000 
  
ȮȮȮȮȮȮȮ 4,0 ĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵȮȮĭŅĪ' 

ľĴĺħŏĚŇĬ ĮƖĚĭĮĶŃĴŅĦ 

0366 0367 0368 0369 0370 

Ĕ,ȮĚĭħŜŅŏĬŇĬĔŅĶ  
ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 0/.*... 20.*... 20.*... 20.*... 20.*... 

ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬ 10.*... 22.*... 22.*... 22.*... 22.*... 

ĪŋĬĔŅĶĻŉĔļŅ /0.*... 02.*... 02.*... 02.*... 02.*... 
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ľĴĺħŏĚŇĬ ĮƖĚĭĮĶŃĴŅĦ 

0366 0367 0368 0369 0370 
ĪŋĬĬŜŅŏĽĬŀ-ĨňıŇĴıƢįĸĚŅĬ - /3.,000 /3.,000 /3.,000 /3.,000 

ĶĺĴȮ&Ĕ' 25.*... 1,.50*... 1,.50*... 1,.50*... 1,.50*... 

ĕ,ȮĚĭĸĚĪŋĬ  
ėƞŅėĶŋĳńĦĤƢ /3.*... /3.*... /3.*... /3.*... /3.*... 

ĶĺĴȮ&ĕ' /3.*... /3.*... /3.*... /3.*... /3.*... 

ĶĺĴȮ&Ĕ'Ȯ)Ȯ&ĕ' 4..*... 1,0.0*... 1,0.0*... 1,0.0*... 1,2.0*... 
ěŜŅĬĺĬĬńĔĻŉĔļŅ /. 0. 0. 0. 0. 

ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅȮȮ 60*... 60*... 60*... 60*... 60*... 
ľĴŅĵŏľĨŋ8ȮėƞŅŒĝƟěƞŅĵĽŌĚĽŋħĨƞŀėĬĨƞŀĮƖȮ60*...ȮĭŅĪȮĪńŘĚĬňŘœĴƞĶĺĴĚĭĮĶŃĴŅĦŒĬľĴĺħŏĚŇĬŏħŊŀĬŐĸŃėƞŅŒĝƟěƞŅĵ
ĪŅĚŀƟŀĴ 
 
3, ĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮȮ  
 3,/ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

/ įĻ,ȮħĶ,ȮĽŋĬňĵƢȮıĚļƢıŇĬŇěĳŇĠőĠ 
3-7105-01184-XX-X 

ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ'Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&0327' 
M.Sc. (Computer Science) 
Tasmania University, 
Australia (/774' 
ĺĪ,ĭ,Ȯ&ĽĩŇĨŇ'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0Ȯ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&031.' 

12 12 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

0 ŀ,ȮħĶ,ȮĽńěěŅĳĶĦƢȮœĺěĶĶĵŅ 
5-1201-99042-XX-X 

ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮ&0336' 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮ&033/' 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶňȮ&032/' 

12 12 

1 ŀ,ȮħĶ,ȮĮƤĠĠĬńĪȮŀƟĬıĚļƢ 
1-7299-00251-XX-X 

Ph.D. &Information Science 
Systems and Engineering' 
Ritsumeikan University, Japan 
(2021) 
M.Eng. &Information 
Communication Technology 
for Embedded System) 
Kasetsart University &0017' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ' 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&2536) 

12 12 
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3,0  ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ 

ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

/ įĻ,ȮħĶ,ȮĽŋĬňĵƢȮıĚļƢıŇĬŇěĳŇĠőĠ 
3-7105-01184-XX-X 

ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ'Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&0327' 
M.Sc. (Computer Science) 
Tasmania University, Australia 
(/774' 
ĺĪ,ĭ,Ȯ&ĽĩŇĨŇ'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0Ȯ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&031.' 

12 12 

0 ŀ,ȮħĶ,ȮĽńěěŅĳĶĦƢȮœĺěĶĶĵŅ 
5-1201-99042-XX-X 

ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀȮ&0336' 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀȮ&033/' 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶňȮ&032/' 

12 12 

1 ŀ,ȮħĶ,ȮĮƤĠĠĬńĪȮŀƟĬıĚļƢ 
1-7299-00251-XX-X 

Ph.D. &Information Science 
Systems and Engineering' 
Ritsumeikan University, Japan 
(2021) 
M.Eng. &Information 
Communication Technology for 
Embedded System) 
Kasetsart University &0017' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ' 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅ
ėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&2536) 

12 12 
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4 ĶĻ.ȮħĶ.ȮĮŅĬŒěȮīŅĶĪńĻĬĺĚĻƢ  
3-1001-00434-XX-X 

Ph.D. (Computer Science) Asian 
Institute of Technology, Thailand 
(2000)  
ĺĪ.Ĵ. (ĺŇĪĵŅĻŅĽĨĶƢėŀĴıŇĺŏĨŀĶƢ) 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2535)  
ĺĪ.ĭ. (ĽŅīŅĶĦĽŋĕĻŅĽĨĶƢ) 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ(2527)  

6  6  

5 įĻ,ȮħĶ,ȮĔĶńĠĠŅȮĽŇĪīŇĽĚĺĬ 
5-1005-99044-XX-X 

ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ'Ȯ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&2554) 
M.Sc. (Applied Computer 
Science and Technology) Azusa 
Pacific University, USA (1998) 
Ļ,ĭ,Ȯ&ŀŀĔŐĭĭĳŅĵŒĬ'ȮĴľŅĺŇĪĵŅĸńĵ
ĶńĚĽŇĨȮ&2535) 

12 12 

6 įĻ,ȮħĶ,ȮĔķļĦŃȮĽňıĬĴĺńĬ 
3-7005-00226-XX-X 

Ph.D. (Computing) Plymouth 
University, UK (2016) 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'Ȯ
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃ
ĬėĶŏľĬŊŀȮ&2550) 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'Ȯ
ĽĩŅĭńĬĶŅĝĳńĢĬėĶĮģĴȮ&2542) 

12 12 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

7 įĻ, ħĶ, ėĪŅȮĮĶŃħŇļģĺĚĻƢ  
3-7199-00047-XX-X 

Ph.D. (Computer Science)  
University of Birmingham, UK 
(2008)  
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢėŀĴıŇĺŏĨŀĶƢ'Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&2544)  
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'  
ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭ 2  
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&2539) 

12  12  

8  įĻ, ħĶ, ĦńģőĝĨŇȮıĶľĴķĪīŇś  
3-8504-00052-XX-X 

ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀȮ&2558)  
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ'ȮĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚȮ&2548)  
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'Ȯ
ĴľŅĺŇĪĵŅĸńĵĪńĔļŇĦȮ&2542)  

/0  /0 

9 įĻ, ħĶ, ĪńĻĬĺĶĶĦȮ
ĻŌĬĵƢĔĸŅĚȮ 
3-4499-00132-XX-X 

Ph.D. (Electronics and Electrical 
Engineering) University of 
Southampton, UK (2008)  
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢėŀĴıŇĺŏĨŀĶƢ'Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&2544)  
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'ȮŏĔňĵĶĨŇ
ĬŇĵĴŀńĬħńĭȮ2 ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ
&2539) 

12 12 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

10 įĻ,ȮħĶ,ȮĶńĝħŅıĶȮėĦŅĺĚļƢȮ 
3-1601-00118-XX-X 

Ph.D. (Computer Science) 
University of Missouri-Columbia, 
USA (2012) 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅŏěƟŅīĬĭŋĶňȮ&2545) 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&2540) 

12 12 

11 įĻ,ȮħĶ,ȮĺňĦŅĺħňȮȮĴƞĺĚŀƟĬ 
3-1103-00300-XX-X 

ĮĶ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅ
ėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&2556)  
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅ
ėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&2549) 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ'Ȯ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅ
ėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&2545) 

12 12 

12 įĻ, ħĶ, ŀĶĺĶĶĦȮ 
ŏĝŅĺĸŇĨ  
3-8008-00388-XX-X 

Ph.D. (Computer Science) 
National Institute of 
Development Administration, 
Thailand (2014)  
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶś'Ȯ
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶśȮ&0325'  
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶś'Ȯ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&032.)  

10  12  
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

/1 įĻ,ȮőŀĳŅĽȮĺĚļƢĪĺňĪĶńıĵƢ 
3-7009-00006-XX-X 

ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢėŀĴıŇĺŏĨŀĶƢ'Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&033.' 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'ȮŏĔňĵĶĨŇĬŇĵĴ
ŀńĬħńĭȮ0ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0324' 

/0 /0 

/2 ŀ,ȮħĶ,ȮĺńĽĶŅȮĶŀħŏľĨŋĳńĵ 
3-7303-00880-XX-X 

Ph.D. (Computer Science) 
University of Southampton, UK 
(0..7' 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ' 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0323' 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0317' 

12 12 

/3 įĻ, ħĶ, ĽŇĶńĔĕƢȮ 
ŐĔƟĺěŜŅĬĚėƢ 
4-1006-00012-XX-X 

Ph.D. (Computer Science) Lancaster 
University, UK (2015) 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&2544) 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'ȮĽĩŅĭńĬ
ŏĪėőĬőĸĵňĶŅĝĴĚėĸȮ&2540) 

12 12 

/4 ŀ, ħĶ, ŏĽŅĺĸńĔļĦśȮ 
ŀĶŗŅĴıĚĻŅĬŋĺńĨ  
3-7004-00983-XX-X 

ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ'ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸŘŅıĶŃĬėĶŏľĬŊŀȮ
&0333)  
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ'ȮĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸŘŅıĶŃĬėĶŏľĬŊŀȮ
&0325)  
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶś'Ȯ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0323)  

12 12 
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ľĴŅĵŏľĨŋ: ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔĪƞŅĬĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
  ı,Ļ,Ȯ0343ȮŐĸŃĴňėĺŅĴıĶƟŀĴĪňŗěŃŏĮƦĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
 
 3,1 ŀŅěŅĶĵƢıŇŏĻļȮ 
  ŀŅěĴňĔŅĶŏĝŇĠŀŅěŅĶĵƢıŇŏĻļŏĮƦĬĶŅĵĳŅėĔŅĶĻŉĔļŅȮĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭĔŅĶıŇěŅĶĦŅĕŀĚľĸńĔĽŌĨĶłȮŐĸŃ
ĳŅėĺŇĝŅł 
 

ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

/7 ŀ,ȮŏĽģĸńĪīƢȮĶŀħŏľĨŋĳńĵ 
3-7301-00699-XX-X 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0323' 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'ȮŏĔňĵĶĨŇĬŇĵĴ
ŀńĬħńĭȮ0ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0315' 

/0 /0 

18  ŀ,ȮěŇĨħŜŅĶĚȮĮĶňĝŅĽŋĕ 
3-7301-00873-XX-X 

ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ&0323' 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'Ȯ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&2540' 

/0 /0 

/7 ŀ,ȮŀĳŇŏļĔȮľĚļƢĺŇĪĵŅĔĶ 
3-2406-00038-XX-X 

M.Eng.Sc. (Computer Engineering) 
University of Adelaide, Australia 
(2003) 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ&2536) 
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ľĴĺħĪňŗȮ4ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
 

/, ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ  
 ŐįĬȮ1 ŐĭĭĺŇĝŅĔŅĶȮŐĭĭȮĔȮ0ȮŐĸŃŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı 
 /,/ȮŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ
ĽŅĕŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮľĶŊŀőħĵėĺŅĴĵŇĬĵŀĴĕŀĚĳŅėĺŇĝŅėŀĴıŇĺŏĨŀĶƢ ľĶŊŀŏĮƦĬįŌƟĴň
ėŋĦĽĴĭńĨŇĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0344ȮĕƟŀȮ4.2 ŐĸŃȮ6.3Ȯ
&ĳŅėįĬĺĔȮĔ' 
 /,0ȮĽŀĭįƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĳŅėĺŇĝŅėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
 /,1ȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
0366ȮĕƟŀȮ6Ȯ&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
 /,2ȮĴňėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 
  
0,ȮȮ ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮȮ 
 0,/ȮĬńĔĻŉĔļŅŀŅěĴňĮƤĠľŅŒĬĔŅĶĮĶńĭĨńĺěŅĔĔŅĶŏĶňĵĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶňȮŀŅěĴŅěŅĔėĺŅĴœĴƞŏĕƟŅŒěĺŇīňĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĮĶŇĠĠŅőĪĞŉŗĚĴŋƞĚŏĬƟĬĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŏĬƟĬĔŅĶĪŜŅĺŇěńĵŐĸŃĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ 
 0,0ȮĬńĔĻŉĔļŅĕŅħĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮŀĵƞŅĚŏĮƦĬĶŃĭĭȮĞŉŗĚŏĬŊŗŀĚĴŅěŅĔėĺŅĴĶŌƟŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĴŅŀŅěěŃœĴƞŏľĴŊŀĬĔńĬ 
 0,1ȮĬńĔĻŉĔļŅĕŅħĪńĔļŃħƟŅĬĳŅļŅŀńĚĔķļĪŜŅŒľƟĴňĮƤĠľŅŒĬĔŅĶŀƞŅĬȮĪŜŅŒľƟĴňĮƤĠľŅŒĬĔŅĶėƟĬėĺƟŅėĺŅĴĶŌƟěŅĔ
ĺŅĶĽŅĶȮĭĪėĺŅĴľĶŊŀĨŜŅĶŅĳŅļŅŀńĚĔķļȮĮƤĠľŅŒĬĔŅĶŏĕňĵĬĳŅļŅŀńĚĔķļĪŜŅŒľƟĴňĮƤĠľŅŒĬĔŅĶŏĕňĵĬĭĪėĺŅĴ
ĺŇĝŅĔŅĶŏıŊŗŀĨňıŇĴıƢŏįĵŐıĶƞ 
 0,4ȮĴňėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĬƟŀĵȮľĶŊŀĴňıŊŘĬģŅĬħƟŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴĬƟŀĵ 
 
1,ȮȮ ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0 
 1,/ȮěńħĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŏıŊŗŀŐĬŃĬŜŅĔŅĶĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĮĶŇĠĠŅőĪŐĸŃĴň
ĔŅĶěńħĶŋƞĬıňŗĴŅŒľƟėŜŅŐĬŃĬŜŅĔńĭĬńĔĻŉĔļŅŒľĴƞŒĬĔŅĶŏĶňĵĬŐĸŃĔŅĶĪŜŅĚŅĬŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕ 
 1,0ȮĴňĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃĶŃĭĭĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶŏĶňĵĬŐĸŃĔŅĶĪŜŅĺŇěńĵĕŀĚĬńĔĻŉĔļŅ 
 1,1ȮľĸńĔĽŌĨĶœħƟěńħŒľƟĴňĺŇĝŅŏĽĶŇĴıŊŘĬģŅĬħƟŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮĨĸŀħěĬŐĬŃĬŜŅĬńĔĻŉĔļŅœĮŏĕƟŅŏĶňĵĬĺŇĝŅ
ĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĬńĔĻŉĔļŅĽĬŒěȮľĶŊŀĺŇĝŅĪňŗŏĮƦĬĔŅĶŏĽĶŇĴıŊŘĬģŅĬȮŐĸŃĴľŅĺŇĪĵŅĸńĵœħƟěńħŒľƟĴňĺŇĝŅŏĽĶŇĴ
ĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬħńĚĔĸƞŅĺ 
 1,2ȮĔŜŅĔńĭŒľƟĴňĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĬńĔĻŉĔļŅĨƟŀĚĴňĔŅĶĻŉĔļŅŐĸŃėƟĬėĺƟŅħƟĺĵĨĬŏŀĚěŅĔĨŜŅĶŅȮ
ĚŅĬĺŇěńĵĪňŗŏĮƦĬĳŅļŅŀńĚĔķļŐĸŃĳŅļŅœĪĵ 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬŐĸŃŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 
/, ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 
ȮȮȮȮȮ ĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,ȮȮ0344Ȯ&ĳŅėįĬĺĔȮĔ'Ȯ 
2,  ĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
  ĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅėĶŀĭėĸŋĴĽŅĶŃŏĔĦĤƢȮAUN-QAȮħńĚĬňŘ 
  0,/ȮĔŅĶĮĶŃŏĴŇĬĕŀĚĬńĔĻŉĔļŅŒĬĶŅĵĺŇĝŅȮĴňėĺŅĴľĸŅĔľĸŅĵĨŅĴĸńĔļĦŃŐĸŃěŋħĮĶŃĽĚėƢĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅȮ
ŏıŊŗŀŒľƟĭĶĶĸŋĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ 
  0,0ȮĴňĔŅĶĝňŘŐěĚĶŅĵĸŃŏŀňĵħĪňŗŏĔňŗĵĺĕƟŀĚŒľƟĬńĔĻŉĔļŅĪĶŅĭŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬĨƞŅĚȮŕȮĪňŗĝńħŏěĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮ
őħĵĔŜŅľĬħŒľƟĔƞŀĬŏĶŇŗĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĨƟŀĚĴňĔŅĶĝňŘŐěĚŀīŇĭŅĵĶŅĵĸŃŏŀňĵħĨƞŅĚȮŕȮĞŉŗĚœħƟĶŃĭŋĩŉĚĝƞĺĚŏĺĸŅĪňŗěŃĪŜŅĔŅĶ
ĮĶŃŏĴŇĬįĸȮĺŇīňĔŅĶĪňŗěŃŒĝƟĮĶŃŏĴŇĬįĸȮľĸńĔŏĔĦĤƢŐĸŃŀĚėƢĮĶŃĔŀĭŒĬĔŅĶĺńħĮĶŃŏĴŇĬįĸ 
  0,1ȮĺŇīňĔŅĶĮĶŃŏĴŇĬĴňėĺŅĴĝńħŏěĬȮőħĵĴňĔŅĶĶŃĭŋĬŘŜŅľĬńĔĕŀĚŏĔĦĤƢĔŅĶŒľƟėŃŐĬĬȮ&Rubrics) ŐĸŃĔŅĶŐĭƞĚ
ŏĔĶħėŃŐĬĬőħĵĺŇīňŀŇĚŏĔĦĤƢ 
  0,2ȮĴňĔŅĶĽŃĪƟŀĬĔĸńĭįĸĔŅĶĮĶŃŏĴŇĬŒľƟĔńĭĬńĔĻŉĔļŅĪĶŅĭőħĵĮĶŃĔŅĻėŃŐĬĬĽŀĭĵƞŀĵȮėŃŐĬĬŏĔŖĭȮ
ėŃŐĬĬĽŀĭĔĸŅĚĳŅėȮĳŅĵŒĬĶŃĵŃŏĺĸŅĩŀĬĨŇħȮW ŐĸŃĮĶŃĔŅĻėŃŐĬĬĽŀĭĮĸŅĵĳŅėĔƞŀĬĔŜŅľĬħĽƞĚŏĔĶħ 
  0,3ȮĴňĔŅĶěńħĝƞŀĚĪŅĚŐĸŃŐĽħĚĕńŘĬĨŀĬŒľƟįŌƟŏĶňĵĬ-ĬńĔĻŉĔļŅœħƟĪĶŅĭȮőħĵĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟĽŇĪīŇśŀŋĪīĶĦƢ-
ĶƟŀĚŏĶňĵĬĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅœħƟĨŅĴĶŃŏĭňĵĭĕƟŀĭńĚėńĭĕŀĚėĦŃĺŇĝŅĪňŗœħƟĔŜŅľĬħœĺƟ 
  0,4ȮĴňĔŅĶĝňŘŐěĚŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĶĺĴĪńŘĚŐĬŃĬŜŅĕńŘĬĨŀĬŐĸŃĝƞĺĚŏĺĸŅĪňŗŏľĴŅŃĽĴŒĬĔŅĶħŜŅŏĬŇĬĔŅĶ
ŐĨƞĸŃĕńŘĬĨŀĬȮŒľƟĬńĔĻŉĔļŅĪĶŅĭŒĬĺńĬĮģĴĬŇŏĪĻȮ 
  0,5ȮĴňĔŅĶĨĶĺěĽŀĭŐĸŃĮĶńĭĮĶŋĚĺŇīňĔŅĶĮĶŃŏĴŇĬįĸȮŏıŊŗŀŒľƟĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮ
ŐĸŃĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮĔƞŀĬĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶńŘĚĩńħœĮ 
 
1,Ȯ ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ  
 1,/ȮȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  /'ȮĔŅĶĪĺĬĽŀĭĶŃħńĭĶŅĵĺŇĝŅȮŒľƟĮĶŃŏĴŇĬŐĸŃĺńħįĸĕŀĚĬńĔĻŉĔļŅĨŅĴĸńĔļĦŃŏĜıŅŃĕŀĚĶŅĵĺŇĝŅőħĵ
œĴƞĴňėŃŐĬĬŏĕƟŅĴŅŏĔňŗĵĺĕƟŀĚľĶŊŀěńħŒľƟĬńĔĻŉĔļŅĪŜŅĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮȮ 
  0'ȮįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĶƞĺĴĔńĬĨĶĺěĽŀĭįĸĔŅĶŒľƟėŃŐĬĬĔńĭĕƟŀĽŀĭȮĶŅĵĚŅĬȮĔŅĶĬŜŅŏĽĬŀľĬƟŅĝńŘĬ
ŏĶňĵĬȮŐĸŃŀŊŗĬȮŕȮĪňŗįŌƟŏĶňĵĬœħƟĶńĭĴŀĭľĴŅĵȮĶĺĴĩŉĚėƞŅĶŃħńĭėŃŐĬĬȮ 
  1'ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶĽŅĴŅĶĩĪŜŅœħƟőħĵĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬ
ĽĩŅĭńĬĔŅĶĻŉĔļŅħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŅĵĚŅĬįĸ 
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 1,0ȮȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  ľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮőħĵŒľƟ
ėĦŃĔĶĶĴĔŅĶįŌƟĽŀĭĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮľĶŊŀĺŇĪĵŅĬŇıĬīƢȮŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵĬŀĔĮĶŃŏĴŇĬĬńĔĻŉĔļŅľĸńĚĔŅĶ
ĽŀĭȮŐĸŃĴňĔŅĶĨŇħĨŅĴįĸĽńĴķĪīŇśĕŀĚĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮŐĸŃĬŜŅįĸĔŅĶĪĺĬĽŀĭĪňŗœħƟĴŅĮĶńĭĮĶŋĚĔŅĶ
ŏĶňĵĬȮĔŅĶĽŀĬŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮőħĵŀŅěħŜŅŏĬŇĬĔŅĶŏıŇŗĴŏĨŇĴȮħńĚĬňŘ 
  /'ȮĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬħƟŅĬĕŀĚĶŃĵŃŏĺĸŅ
ŒĬĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴėŇħŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıȮ 
  0'ȮĔŅĶĽŜŅĶĺěėĺŅĴŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮőħĵĔŅĶĽńĴĳŅļĦƢľĶŊŀĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴ
ıŉĚıŀŒěĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮŕȮ 
  1'ȮĔŅĶĮĶŃŏĴŇĬěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬȮőħĵĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴľĶŊŀĽŀĭĩŅĴĶŃħńĭėĺŅĴıŉĚıŀŒěŒĬħƟŅĬ
ėĺŅĴĶŌƟȮėĺŅĴıĶƟŀĴȮŐĸŃėŋĦĽĴĭńĨŇħƟŅĬŀŊŗĬȮŕȮĕŀĚĭńĦĤŇĨĪňŗěŃěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅĪňŗ
ĽŌĚĕŉŘĬŒĬĽĩŅĬĻŉĔļŅĬńŘĬȮŕȮ 
  2'ȮėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶľĶŊŀŀŅěŅĶĵƢıŇŏĻļȮĨƞŀėĺŅĴıĶƟŀĴĕŀĚ
ĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬȮŐĸŃėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚ
ĬńĔĻŉĔļŅ 
  3'ȮĔŅĶĮĶŃŏĴŇĬěŅĔįĸĚŅĬĕŀĚĭńĦĤŇĨĪňŗĽŅĴŅĶĩĺńħŏĮƦĬĶŌĮīĶĶĴœħƟȮŏĝƞĬȮěŜŅĬĺĬĭĪėĺŅĴĪňŗœħƟĶńĭĔŅĶ
ĨňıŇĴıƢȮěŜŅĬĺĬĶŅĚĺńĸěŅĔĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮľĶŊŀěŜŅĬĺĬĶŅĚĺńĸŀŊŗĬȮŕ 
2,ȮȮ ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 
 2,/ ŐįĬȮ1 ŐĭĭĺŇĝŅĔŅĶ ŐĭĭȮĔȮ0 
  ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗĔŜŅľĬħŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮőħĵěŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ
3,..ȮěŅĔĶŃĭĭȮ2ȮĶŃħńĭėŃŐĬĬľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮ
ěĬĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĽŜŅľĶńĭĔŅĶĽŀĭĮŅĔŏĮĸƞŅŒľƟħŜŅŏĬŇĬĔŅĶőħĵ
ėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢĪňŗĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚȮĞŉŗĚĴňŀĚėƢĮĶŃĔŀĭĨŅĴĕƟŀȮ9.3.4 (ĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶ
ĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0343'ȮőħĵŏĮƦĬĶŃĭĭŏĮƕħŒľƟ
įŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮŐĸŃįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ŏįĵŐıĶƞŒĬĶŌĮŐĭĭĭĪėĺŅĴľĶŊŀĬĺńĨĔĶĶĴľĶŊŀĽŇŗĚĮĶŃħŇļģƢľĶŊŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀŊŗĬĞŉŗĚĽŅĴŅĶĩĽŊĭėƟĬœħƟĨŅĴĪňŗĽĳŅ
ĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 
  ŐįĬȮ2 ŐĭĭĺŇĝŅĝňı 
  ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗĔŜŅľĬħŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮőħĵěŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ
3,..ȮěŅĔĶŃĭĭȮ2ȮĶŃħńĭėŃŐĬĬľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮħƟĺĵĕƟŀŏĕňĵĬŐĸŃ/ľĶŊŀĮŅĔ
ŏĮĸƞŅŒĬĽŅĕŅĺŇĝŅĬńŘĬȮıĶƟŀĴĪńŘĚŏĽĬŀĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮěĬĭĶĶĸŋ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĽŜŅľĶńĭĔŅĶĽŀĭĮŅĔŏĮĸƞŅŒľƟħŜŅŏĬŇĬĔŅĶőħĵ
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ėĦŃĔĶĶĴĔŅĶĽŀĭĪňŗĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚȮĨŅĴľĸńĔŏĔĦĤƢĪňŗĽĳŅĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮŐĸŃŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒě
ŏĕƟŅĶńĭĲƤĚœħƟ  
 2,2 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,ȮȮ0344Ȯ
&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚȮŐĸŃŏĮƦĬœĮĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĴŅĨĶģŅĬĔŅĶ
ŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0343ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
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ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

/,ȮȮ ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ ŐĬĺĮĢŇĭńĨŇĨŅĴŏĔĦĤƢĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ
ı,Ļ,Ȯ0344'ȮœħƟıńĥĬŅľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢĴŅĨĶģŅĬȮAUN-QA ĞŉŗĚĴŋƞĚŏĬƟĬĔŅĶįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėŋĦĳŅıŐĸŃĴň
ėŋĦīĶĶĴȮŏıŊŗŀŒľƟœħƟĴľŅĭńĦĤŇĨĪňŗĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ȮŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩėŇħ
ĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅħƟĺĵĺŇīňĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĽŅĴŅĶĩĬŜŅĺŇīňĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœĮĮĶńĭŒĝƟŒĬĔŅĶ
ĪŜŅĚŅĬȮŐĸŃıńĥĬŅŀĚėƢĔĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĩŉĚĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴħŇěŇĪńĸĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĮĶŃŏĪĻȮ
ĴľŅĭńĦĤŇĨĪňŗįĸŇĨěŅĔľĸńĔĽŌĨĶĴňėĺŅĴĶŀĭĶŌƟĪńŘĚŒĬħƟŅĬĪķļġňŐĸŃĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĽŀħėĸƟŀĚ
ĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅėĶŀĭėĸŋĴĪŋĔŀĚėƢĮĶŃĔŀĭ
ĨŅĴŏĔĦĤƢĴŅĨĶģŅĬȮAUN-QA ŐĸŃŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0343ȮőħĵĴňĔŅĶ
ĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅėĶŀĭėĸŋĴĪŋĔŀĚėƢĮĶŃĔŀĭȮĨŅĴĨńĺĭƞĚĝňŘȮįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance 
Indicators) ĪňŗĔŜŅľĬħœĺƟŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮĞŉŗĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃĪŜŅľĬƟŅĪňŗĔŜŅľĬħȮĔŜŅĔńĭȮŐĸŃ
ĺŅĚŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬȮıĶƟŀĴĪńŘĚĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴĔĶŀĭĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħȮőħĵĴňĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ
ħńĚĬňŘ 

/'ȮěńħŒľƟĴňŀŅěŅĶĵƢįŌƟĽŀĬĨŅĴėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮĪŜŅľĬƟŅĪňŗŒĬĔŅĶěńħĔŅĶĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮĨńŘĚŐĨƞĺŅĚŐįĬĔŅĶĽŀĬȮěĬĩŉĚĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŀňĔĪńŘĚľĸńĔĽŌĨĶœħƟĴňĔŅĶŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠěŅĔĪńŘĚ
ĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĴŅŏĮƦĬŀŅěŅĶĵƢıŇŏĻļŒĬľĸńĔĽŌĨĶȮĞŉŗĚĴňėŋĦĽĴĭńĨŇĨĶĚĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0343ȮŏıŊŗŀĴŋĴĴŀĚŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗľĸŅĔľĸŅĵ 

0'ȮěńħĽĶĶŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅłȮĪňŗĴňėŋĦĽĴĭńĨŇėĶĭĨŅĴŏĔĦĤƢĪňŗĔŜŅľĬħ
ŐĸŃŏĮƦĬįŌƟŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĨƞŅĚȮŕȮĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮŏĮƦĬįŌƟĺŅĚŐįĬȮıńĥĬŅȮŐĸŃ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔȮŕȮ3ȮĮƖȮŒľƟĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 

1'ȮĺŅĚŐįĬĨŇħĨŅĴȮėĺĭėŋĴĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬȮAUN-QA őħĵ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

2'ȮĺŅĚĶŃĭĭĮĶŃŏĴŇĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬŀŅěŅĶĵƢ
įŌƟĽŀĬőħĵĬńĔĻŉĔļŅ 

3'ȮĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃĮĶŃŏĴŇĬįĸěŅĔĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮŏıŊŗŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺŅĚŐįĬĔŅĶėńħŏĸŊŀĔĬńĔĻŉĔļŅȮĔŅĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇįŌƟĽĴńėĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĪňŗ

ľĸńĔĽŌĨĶĔŜŅľĬħȮĴňĔŅĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀŅěŅĶĵƢ
įŌƟĽŀĬȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔŐĸŃĶƞĺĴȮĶĺĴĩŉĚĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ
ľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0343Ȯ 
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0,ȮȮ ĭńĦĤŇĨȮ 
 ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĭńĦĤŇĨŏĮƦĬįŌƟĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĨĶĚĨŅĴėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗ
ıŉĚĮĶŃĽĚėƢĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŴCREATIVEŵȮĨŅĴĴĨŇĪňŗĮĶŃĝŋĴĽĳŅĴľŅĺŇĪĵŅĸńĵėĶńŘĚĪňŗȮ8/2563ȮŏĴŊŗŀĺńĬĪňŗȮ9Ȯ
ĔńĬĵŅĵĬȮ2563ȮĞŉŗĚĴňėĺŅĴĽŀħėĸƟŀĚĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ 

ĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĨƟŀĚĴňėŋĦĸńĔļĦŃħńĚĨƞŀœĮĬňŘ 
1) ĭńĦĤŇĨĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮŐĸŃĽŅĴŅĶĩĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚħň 
2) ĭńĦĤŇĨĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗĴňėŋĦĳŅıŏıŊŗŀŏįĵŐıĶƞŒĬĶŃħńĭĝŅĨŇľĶŊŀ

ĶŃħńĭĬŅĬŅĝŅĨŇœħƟ 
3) ĭńĦĤŇĨŏĮƦĬįŌƟĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶĪŜŅĺŇěńĵŐĸŃĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵ 
4) ĭńĦĤŇĨŏĮƦĬįŌƟĴňėĺŅĴĶńĭįŇħĝŀĭȮĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵȮŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
5) ĭńĦĤŇĨĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĶŃĔŀĭŀŅĝňı 

1,ȮȮ ĬńĔĻŉĔļŅ  
  ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅȮŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮĔŅĶėĺĭėŋĴĔŅĶħŌŐĸȮĔŅĶŒľƟėŜŅĮĶŉĔļŅ
ĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺȮĔŅĶėĚŀĵŌƞȮĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ
ħńĚĨƞŀœĮĬňŘ 
  3.1Ȯ ĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 
   ľĸńĔĽŌĨĶĴňĔŅĶĔŜŅľĬħŏĮƚŅľĴŅĵěŜŅĬĺĬĶńĭȮŐĸŃŏĮƚŅľĴŅĵĔŅĶėńħŏĸŊŀĔĬńĔĻŉĔļŅĶƞĺĴĔńĬĶŃľĺƞŅĚ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮőħĵėŜŅĬŉĚĩŉĚĽńħĽƞĺĬŀŅěŅĶĵƢĨƞŀěŜŅĬĺĬĬńĔĻŉĔļŅȮėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬŐĸŃěŅĔėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮ 
   ĽŜŅľĶńĭĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĪŅĚħƟŅĬĺŇĝŅĔŅĶȮľĸńĔĽŌĨĶœħƟěńħőėĶĚĔŅĶĮģĴĬŇŏĪĻȮŏıŊŗŀŀīŇĭŅĵėĺŅĴ
ŏĮƦĬĴŅȮĺńĨĩŋĮĶŃĽĚėƢŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶȮŐĬŃĬŜŅĳŅėĺŇĝŅȮŐĸŃĭŋėĸŅĔĶĳŅĵŒĬĳŅėĺŇĝŅȮĶĺĴĪńŘĚĝňŘŐěĚȮĔġȮ
ĶŃŏĭňĵĭȮŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮŒĬĔŅĶĻŉĔļŅȮĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶĻŉĔļŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴŏĕƟŅŒěŒĬ
ľĸńĔĽŌĨĶŐĸŃĽŅĴŅĶĩŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶŏĶňĵĬœħƟȮőħĵĴňŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĪŜŅľĬƟŅĪňŗ
ĔŜŅĔńĭħŌŐĸ 
   ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞĴňıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮěńħŒľƟĴňĶŅĵĺŇĝŅŒĬĔŅĶĮĶńĭėĺŅĴĶŌƟıŊŘĬģŅĬĽŜŅľĶńĭ
ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĔƞŀĬŏĶŇŗĴŏĶňĵĬĶŅĵĺŇĝŅĪňŗĨƟŀĚŒĝƟĪńĔļŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴ 
  3.2Ȯ ĔŅĶĽĬńĭĽĬŋĬŐĸŃĔŅĶŒľƟėŜŅŐĬŃĬŜŅĬńĔĻŉĔļŅ 
   ľĸńĔĽŌĨĶĴňĔŅĶħŜŅŏĬŇĬĔŅĶħƟŅĬĔŅĶĽĬńĭĽĬŋĬŐĸŃĔŅĶŒľƟėŜŅŐĬŃĬŜŅĬńĔĻŉĔļŅȮħńĚĬňŘ 
   1) ľĸńĔĽŌĨĶŏĽĬŀĝŊŗŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮıĶƟŀĴĔŜŅľĬħĭĪĭŅĪľĬƟŅĪňŗ 
   2) ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶĪŋĔėĬĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅĶƞĺĴĔńĭĬńĔĻŉĔļŅ 
   3) ĽŜŅľĶńĭĔŅĶŀŋĪīĶĦƢĶƟŀĚĪŋĔĕƢĕŀĚĬńĔĻŉĔļŅŒĬĔĶĦňĨƞŅĚȮŕȮľĸńĔĽŌĨĶŐĨƞĚĨńŘĚĔĶĶĴĔŅĶĶńĭŏĶŊŗŀĚħńĚĔĸƞŅĺȮ
ŏıŊŗŀĬŜŅœĮħŜŅŏĬŇĬĔŅĶĨƞŀőħĵĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮŐĸŃŐěƟĚįĸŒľƟĬńĔĻŉĔļŅĪĶŅĭĳŅĵľĸńĚ 
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  3.3Ȯ ĔŅĶėĺĭėŋĴĔŅĶħŌŐĸĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
   ľĸńĔĽŌĨĶĴňĔŅĶıŇěŅĶĦŅĶŅĵĝŊŗŀĪňŗĽŅĴŅĶĩŏĮƦĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮıĶƟŀĴĪńŘĚľńĺĕƟŀĪňŗŀŅěŅĶĵƢ
ŏľĸƞŅĬńŘĬĴňėĺŅĴĽĬŒěŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠȮĬŜŅĕƟŀĴŌĸĪňŗœħƟœĮĮĶŃĝŅĽńĴıńĬīƢŒľƟĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĪĶŅĭȮŏıŊŗŀŏĮƦĬĔŅĶ
ŐĬŃŐĬĺĔŅĶĺŅĚŐįĬĔŅĶĻŉĔļŅŐĸŃĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅȮőħĵľĸńĔĽŌĨĶœħƟĴňĔŅĶĨŇħĨŅĴįĸĔŅĶħŜŅŏĬŇĬĔŅĶ
ŒľƟėŜŅĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮĞŉŗĚıŇěŅĶĦŅěŅĔĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĕŀĚĶŅĵĺŇĝŅĽńĴĴĬŅŐĸŃĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢĕŀĚ
ĬńĔĻŉĔļŅ 
  3.4Ȯ ĔĶŃĭĺĬĔŅĶľĶŊŀŐĽħĚįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&ĔŅĶėĚŀĵŌƞȮĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮėĺŅĴıŉĚıŀŒěȮŐĸŃįĸ
ĔŅĶěńħĕƟŀŏĶňĵĔĶƟŀĚĕŀĚĬńĔĻŉĔļŅ' 
   ľĸńĔĽŌĨĶĔŜŅľĬħľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶȮŒľƟĴňľĬƟŅĪňŗĔŅĶ
ĨĶĺěĽŀĭįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅįƞŅĬĶŃĭĭĭĶŇĔŅĶĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŜŅľĬħľĬƟŅĪňŗĕŀĚŀŅěŅĶĵƢįŌƟ
ėĺĭėŋĴĺŇĪĵŅĬŇıĬīƢŒľƟĪŜŅľĬƟŅĪňŗŒĬĔŅĶĔŜŅĔńĭħŌŐĸȮŐĸŃėĺĭėŋĴĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŒľƟĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
   ľĸńĔĽŌĨĶĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĪňŗĴňĨƞŀĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĨƞŅĚȮŕȮĶĺĴĪńŘĚœħƟĴňĔŅĶ
ěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅĪňŗľĸŅĔľĸŅĵĪŜŅŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢœħƟĪńŘĚĔŅĶŏĶňĵĬ
ŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıľĸńĔĽŌĨĶěŉĚĮĶŃĝŋĴĺŅĚŐįĬŏıŊŗŀĬŜŅĶŃĭĭĔŅĶıńĥĬŅĬńĔĻŉĔļŅħńĚĔĸƞŅĺœĮŏĮƦĬĴŅĨĶģŅĬŒĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬŒĬĮƖĨƞŀœĮ 
2,ȮȮ ŀŅěŅĶĵƢ  
 4,1 ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 
  ľĸńĔĽŌĨĶĴňĔŅĶħŜŅŏĬŇĬĔŅĶŒĬĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞŒľƟĽŀħėĸƟŀĚĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶŐĸŃĴň
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĕŉŘĬœĮŒĬĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮľĶŊŀ
ĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮĶĺĴĪńŘĚĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0343ȮŐĸŃ
ħŜŅŏĬŇĬĔŅĶĨŅĴĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨŅĴėĺŅĴĨƟŀĚĔŅĶĪňŗıŇěŅĶĦŅĶƞĺĴĔńĭľĸńĔĽŌĨĶŀŊŗĬŕȮ
ŒĬĳŅėĺŇĝŅȮŐĸŃŏĴŊŗŀĶńĭŀŅěŅĶĵƢŒľĴƞĴŅŐĸƟĺȮĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮħńĚĬňŘ 
  4,/.1 ĴňĔŅĶĮģĴĬŇŏĪĻŐĸŃŒľƟėŜŅŐĬŃĬŜŅĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞŒľƟĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĬőĵĭŅĵ
ĕŀĚĴľŅĺŇĪĵŅĸńĵȮėĦŃŐĸŃľĸńĔĽŌĨĶĪňŗĽŀĬȮ 
  2,/,0ȮěńħŒľƟĴňĔŅĶŐĬŃĬŜŅĪńĔļŃĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįĸȮĔƞŀĬĴŀĭľĴŅĵĳŅĶŃĚŅĬĽŀĬ 
  2,/,1ȮěńħŒľƟĴňĽńĴĴĬŅŒľƟŀŅěŅĶĵƢŒľĴƞŏĕƟŅŒěľĸńĔŏĔĦĤƢĔŅĶĕŀĪŋĬĕŀĚėĦŃȮŐĸŃĔŅĶĕŀĨŜŅŐľĬƞĚ
ĺŇĝŅĔŅĶȮ 
  2,/,2ȮȮěńħŒľƟĴňŀŅěŅĶĵƢıňŗŏĸňŘĵĚŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺŇěńĵȮŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
 
 
 



 

60 
 

 4,2 ĔŅĶıńĥĬŅėĦŅěŅĶĵƢȮ 
  ŒĬĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬŏĝŇĚĺŇĝŅĔŅĶŐĸŃĔŅĶĺŇěńĵĕŀĚŀŅěŅĶĵƢȮľĸńĔĽŌĨĶŒĝƟ
ĔĸœĔĔŅĶĭĶŇľŅĶěńħĔŅĶŒĬŏĶŊŗŀĚĪŋĬŐĸŃőėĶĚĔŅĶĨƞŅĚȮŕȮĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵȮėĦŃȮŐĸŃĳŅėĺŇĝŅȮħńĚĬňŘ 
ȮȮȮȮȮȮȮȮ  4,2.1 ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
   ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŏĕƟŅĶńĭĔŅĶŀĭĶĴȮĶƞĺĴĽńĴĴĬŅȮŐĸŃ-ľĶŊŀĭĶŇĔŅĶĺŇĝŅĔŅĶȮ
ŒĬľĬƞĺĵĚŅĬĨƞŅĚȮŕȮĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀıńĥĬŅĪŅĚħƟŅĬĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃ
ľĬŉŗĚėĶńŘĚ ĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢŐĸŃľĸńĔĽŌĨĶ ŒĬħƟŅĬĨƞŀœĮĬňŘ 
   &/'ȮĽƞĚŏĽĶŇĴŒľƟŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ŐĸŃ
ĔŅĶĺŇěńĵȮ 
   &0' ĽƞĚŏĽĶŇĴŒľƟıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļĽŜŅľĶńĭŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĺŇěńĵȮ 
   &1'ȮĽƞĚŏĽĶŇĴŒľƟıńĥĬŅĪńĔļŃĔŅĶŒĝƟŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅ 
  4.2.2 ĔŅĶĽƞĚŏĽĶŇĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚėĦŅěŅĶĵƢȮ 
   &/'ȮĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚőħĵįƞŅĬĔŅĶĪŜŅĺŇěńĵĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅĝňıȮĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 
   &0'ȮĴňĔŅĶĔĶŃĨŋƟĬŒľƟŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĽƞĚŏĽĶŇĴŒľƟĕŀĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶĨŅĴ
ĔŜŅľĬħŏĺĸŅ őħĵĴňŏĚŇĬĽĬńĭĽĬŋĬįĸĚŅĬȮŐĸŃĔŅĶĕŀĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 
   &1'ȮĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĴňėĺŅĴŏĝňŗĵĺĝŅĠ
ŒĬĽŅĕŅĺŇĝŅĝňıȮŐĸŃĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĪŋĔėĬŏĕƟŅĶƞĺĴĔĸŋƞĴĺŇěńĵĨƞŅĚ ŕ 
   (4) ěńħĽĶĶĚĭĮĶŃĴŅĦĽŜŅľĶńĭĪŜŅĔŅĶĺŇěńĵȮ 
   &3'ȮěńħŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶĨƞŅĚȮŕȮĕŀĚėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵ 
   &4'ȮĽĬńĭĽĬŋĬŐĸŃŒľƟĕƟŀĴŌĸŐĔƞŀŅěŅĶĵƢŏıŊŗŀĕŀĪŋĬŀŋħľĬŋĬĔŅĶĪŜŅĺŇěńĵȮĪŋĬĬŜŅŏĽĬŀįĸĚŅĬ
ĺŇĝŅĔŅĶȮĪŋĬĽĬńĭĽĬŋĬĔŅĶįĸŇĨĨŜŅĶŅȮŐĸŃľĬńĚĽŊŀěŅĔĪŅĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃľĬƞĺĵĚŅĬŀŊŗĬȮŕȮĪńŘĚěŅĔĳŅėĶńģŐĸŃ
ŏŀĔĝĬ 
3,ȮȮ ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 
  ŏıŊŗŀŒľƟĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĮĶŃĽŇĪīŇįĸŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮěŉĚĴňĔŅĶ
ŀŀĔŐĭĭľĸńĔĽŌĨĶȮĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮħńĚĨƞŀœĮĬňŘ 
  5,1Ȯ ĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮėĺĭėŋĴȮĔŜŅĔńĭȮ 
   ľĸńĔĽŌĨĶĴňĔŅĶŀŀĔŐĭĭĽŀħėĸƟŀĚĔńĭŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/1Ȯ&ı,Ļ,Ȯ0344-Ȯ
035.'ȮŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ&ı,Ļ,Ȯ034/Ȯ-Ȯ036.'ȮĪňŗĴŋƞĚıńĥĬŅėŋĦĳŅıėĬœĪĵĪŋĔĔĸŋƞĴĪŋĔĺńĵŒľƟŏĮƦĬĔŜŅĸńĚĪŅĚĽńĚėĴŒĬ
ĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴĕŀĚĮĶŃŏĪĻȮőħĵĵĔĶŃħńĭĔŅĶıńĥĬŅėŋĦĳŅıĔŅĶĻŉĔļŅœĪĵŒľƟœħƟĴŅĨĶģŅĬĽŅĔĸȮ
ŐĸŃŏıŇŗĴőŀĔŅĽĪŅĚĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĪňŗľĸŅĔľĸŅĵȮŀňĔĪńŘĚĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĽĶƟŅĚ
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őŀĔŅĽĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒľƟėĬĪŋĔĔĸŋƞĴĪŋĔĺńĵŏĕƟŅĩŉĚŐľĸƞĚŏĶňĵĬĶŌƟŐĸŃŀĚėƢėĺŅĴĶŌƟĪňŗľĸŅĔľĸŅĵȮŏıŊŗŀŒľƟĽŅĴŅĶĩ
įĸŇĨĭńĦĤŇĨĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĭŋėĸŅĔĶħƟŅĬĬňŘĪńŘĚŒĬĳŅėĶńģŐĸŃŏŀĔĝĬȮ 
   ĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĵńĚŀĵŌƞĳŅĵŒĨƟĔŅĶĔŜŅĔńĭħŌŐĸĕŀĚĳŅėĺŇĝŅėŀĴıŇĺŏĨŀĶƢĞŉŗĚŏĮƦĬįŌƟŒľƟėŜŅŐĬŃĬŜŅȮ
ĔŜŅľĬħĬőĵĭŅĵŐĬĺĪŅĚŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮĶĺĴĩŉĚĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃ
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮőħĵĪŅĚľĸńĔĽŌĨĶœħƟĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢĴŅĨĶģŅĬȮAUN-QA ĞŉŗĚĽŀħėĸƟŀĚĔńĭľĸńĔ
ĮĶńĝĠŅĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮėŊŀȮěńħĔŅĶĻŉĔļŅŒľƟįŌƟŏĶňĵĬŏĔŇħįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬȮőħĵŒĝƟ
ĔŅĶĻŉĔļŅĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮıĶƟŀĴĪńŘĚĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨĨŅĴĪňŗœħƟĽŜŅĶĺěĴŅȮıĶƟŀĴĪńŘĚ
ħŜŅŏĬŇĬĔŅĶėĺĭėŋĴȮĔŜŅĔńĭŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0343ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚȮ 
   ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœĴƞĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮ
ľĸńĔĽŌĨĶěŃĬŜŅĕƟŀĴŌĸĶĺĭĶĺĴŏıŊŗŀĺŇŏėĶŅŃľƢĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŐĸŃĮĶŃĝŋĴŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶŐĔƟœĕŐĸŃĮĶńĭĮĶŋĚĔŅĶ
ħŜŅŏĬŇĬĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĨƞŀœĮ 
   įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĴňľĬƟŅĪňŗĨŇħĨŅĴŐĸŃĶĺĭĶĺĴĕƟŀĴŌĸĽŜŅľĶńĭŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶ
ĞŉŗĚěńħĪŜŅĪŋĔȮŕȮ3ȮĮƖȮĽŜŅľĶńĭĔŅĶėĺĭėŋĴėŋĦĳŅıľĸńĔĽŌĨĶĴňĔŅĶħŜŅŏĬŇĬĔŅĶĪŋĔĮƖĔŅĶĻŉĔļŅőħĵĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
įŌƟĪĶĚėŋĦĺŋĥŇȮŐĸŃěŅĔėĺŅĴıŉĚıŀŒěĨƞŀľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮ 
  5,2Ȯ ĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
   ľĸńĔĽŌĨĶĺŅĚĶŃĭĭįŌƟĽŀĬħƟĺĵĔŅĶıŇěŅĶĦŅěŅĔėŋĦĽĴĭńĨŇŀŅěŅĶĵƢįŌƟĽŀĬĪńŘĚĪňŗŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅŐĸŃ
įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĽĩŅĭńĬȮőħĵĨƟŀĚŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0343ȮŐĸŃ-
ľĶŊŀĪňŗĴňĔŅĶĮĶńĭĮĶŋĚŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚȮĶĺĴĩŉĚĴňĔĶŃĭĺĬĔŅĶĔŜŅľĬħįŌƟĽŀĬŐĨƞĸŃĶŅĵĺŇĝŅĪňŗĨƟŀĚĴňĮĶŃĽĭĔŅĶĦƢ
ħƟŅĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŏĔňŗĵĺĕƟŀĚĔńĭĶŅĵĺŇĝŅĪňŗĨƟŀĚĽŀĬ 
  5,3Ȯ ĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 
   ĴňĶŃĭĭĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭŒĬ
ŐĨƞĸŃĶŅĵĺŇĝŅěŃħŜŅŏĬŇĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĕŀĚĬńĔĻŉĔļŅŐĸŃįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮ
&CLOs'ȮŒĬŐĨƞĸŃĶŅĵĺŇĝŅĨŅĴĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗœħƟĔŜŅľĬħœĺƟȮŐĸŃěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŒľƟŐĔƞľĸńĔĽŌĨĶŏıŊŗŀħŜŅŏĬŇĬĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĨƞŀœĮ 
   ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(PLOs) ŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮőħĵĮĶŃŏĴŇĬěŅĔĚŅĬ
ĪňŗœħƟĶńĭĴŀĭľĴŅĵĽŜŅľĶńĭŐĨƞĸŃĝńŘĬĮƖȮőħĵĝńŘĬĮƖĪňŗȮ1 ıŇěŅĶĦŅěŅĔĶŅĵĚŅĬėĺŅĴĶŌƟŐĸŃĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀĪňŗ
ĽĬŒěȮľĶŊŀĶƞŅĚľńĺĕƟŀőėĶĚĚŅĬ-ĚŅĬĺŇěńĵȮŐĸŃĝńŘĬĮƖĪňŗȮ2 ŐįĬ 1 ŐĭĭĺŇĝŅĔŅĶȮŐĭĭȮĔȮ0ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬĪňŗœħƟĶńĭ
ĔŅĶĨňıŇĴıƢŐĸŃĔŅĶĬŜŅŏĽĬŀŒĬĚŅĬĮĶŃĝŋĴĺŇĝŅĔŅĶȮŐĸŃŐįĬȮ2 ŐĭĭĺŇĝŅĝňıĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĺŇěńĵŐĸŃįĸĚŅĬĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮȮĶĺĴĩŉĚįĸĔŅĶĮĶŃŏĴŇĬŒĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ 
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  5,4Ȯ ĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
   ľĸńĔĽŌĨĶıńĥĬŅŐĸŃěńħŒľƟĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃĔŅĶ
ŏĶňĵĬĶŌƟĪňŗĽŜŅėńĠĽŜŅľĶńĭĻĨĺĶĶļĪňŗȮ0/ȮěńħŐĬĺĪŅĚĔŅĶŏĶňĵĬŒľƟĴňĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮőħĵŒľƟįŌƟŏĶňĵĬŏĔŇħįĸ
ĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬőħĵŒĝƟĔŅĶĻŉĔļŅĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĮƦĬĽŜŅėńĠȮĬŀĔěŅĔĬňŘĵńĚěńħĔŇěĔĶĶĴŏĽĶŇĴŏıŊŗŀŒľƟ
įŌƟŏĶňĵĬœħƟĶńĭėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵŐĸŃŏĮƦĬœĮĨŅĴėĺŅĴėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ 
  3,3Ȯ ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ 
   ľĸńĔĽŌĨĶěńħĪŜŅŐįĬıńĥĬŅľĸńĔĽŌĨĶĔŜŅĔńĭŒľƟĴňĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴŐįĬȮĨŅĴŀĚėƢĮĶŃĔŀĭĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅȮŐĸŃľŅŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅŏıŊŗŀĬŜŅœĮĽŌƞŏĮƚŅľĴŅĵĪňŗĨńŘĚœĺƟȮĶĺĴĩŉĚŏĽĬŀŐįĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬŒĬĮƖĩńħœĮ 
 

4,ȮȮ ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ  
 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮěŅĔŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĸŃ
ĬńĔĻŉĔļŅȮŏıŊŗŀŏĽĬŀįĸĽŜŅĶĺěŐĸŃĕƟŀŏĽĬŀŐĬŃĨƞŀįŌƟĶńĭįŇħĝŀĭŒĬĳŅėĺŇĝŅ įŌƟĭĶŇľŅĶĳŅėĺŇĝŅȮŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅ
ŐĸŃŏěƟŅľĬƟŅĪňŗİƙŅĵĽĬńĭĽĬŋĬĶƞĺĴĔńĬĺŇŏėĶŅŃľƢįĸĽŜŅĶĺěŐĸŃľŅŐĬĺĪŅĚĔŅĶěńħĔŅĶȮŏıŊŗŀĭĶŇľŅĶĪĶńıĵŅĔĶĪňŗĴňŀĵŌƞŒľƟ
ŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħȮŒĬĔĶĦňĪňŗĨƟŀĚĔŅĶěńħľŅĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟŏıŇŗĴŏĨŇĴȮįŌƟĭĶŇľŅĶĳŅėĺŇĝŅěŃěńħĪŜŅŐįĬȮŏıŊŗŀ
ěńħĽĶĶĚĭĮĶŃĴŅĦȮŐĸŃŒľƟŏěƟŅľĬƟŅĪňŗİƙŅĵĽĬńĭĽĬŋĬħŜŅŏĬŇĬĔŅĶěńħĞŊŘŀŒľƟŏıňĵĚıŀŐĸŃŏľĴŅŃĽĴĔńĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮ 
7. OutputȮand OutcomesȮĕŀĚįŌƟŏĶňĵĬȮ 
 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶĺĭĶĺĴŐĸŃĽĶŋĮĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚėŋĦĳŅıĬńĔĻŉĔļŅĕŀĚľĸńĔĽŌĨĶȮĪňŗĶŃĭŋœĺƟŒĬ
ŏĔĦĤƢȮAUN-QA ĪŋĔĮƖȮőħĵĬŜŅŏĽĬŀĕƟŀĴŌĸŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŀńĨĶŅĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮįĸĸńıīƢħƟŅĬ
ĔŅĶĺŇěńĵľĶŊŀĚŅĬĽĶƟŅĚĽĶĶėƢĕŀĚŀŅěŅĶĵƢŐĸŃĭńĦĤŇĨȮĕƟŀĴŌĸĪňŗŒĝƟŐĽħĚĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĽĪňŗėŅħľĺńĚĕŀĚ
ľĸńĔĽŌĨĶȮĶĺĴĩŉĚĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮ 
 ěŅĔĬńŘĬĬŜŅĕƟŀĴŌĸĪňŗœħƟĴŅıŇěŅĶĦŅěŋħŐĕŖĚȮŐĸŃěŋħĪňŗėĺĶıńĥĬŅȮŏıŊŗŀĬŜŅŏĽĬŀŐįĬĚŅĬŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮ 
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ľĴĺħĪňŗȮ7ȮĶŃĭĭŐĸŃĔĸœĔŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
 

/,Ȯ ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĮĶŃěŜŅĮƖ  
 /,/ȮȮ őħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
  /'ȮŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪňŗĮĶŃĔŀĭħƟĺĵįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸȮȮ 
  0'ȮėĦŃĔĶĶĴĔŅĶłȮĺŅĚŐįĬĔŅĶĮĶŃŏĴŇĬŒľƟŏĮƦĬœĮĨŅĴľĸńĔŏĔĦĤƢȮAUN-QA 
  1'ȮħŜŅŏĬŇĬĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŏıŊŗŀĮĶŃĔŀĭĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶěŅĔįŌƟŏĶňĵĬĮƤěěŋĭńĬĪŋĔĝńŘĬĮƖȮŐĸŃěŅĔįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĪňŗįƞŅĬĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶĪŋĔĶŋƞĬȮȮŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
  4) ıŇěŅĶĦŅĕƟŀĴŌĸĪňŗĪŜŅĔŅĶĶĺĭĶĺĴȮľŅěŋħŐĕŖĚŐĸŃěŋħĪňŗėĺĶıńĥĬŅ 
  3'ȮĬŜŅěŋħĪňŗėĺĶıńĥĬŅĨŅĴĪňŗœħƟĺŇŏėĶŅŃľƢŒĬĕńŘĬĨŀĬĔƞŀĬľĬƟŅȮŐĸŃĕƟŀŏĽĬŀěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĪňŗĮĶŃŏĴŇĬ
ľĸńĔĽŌĨĶȮĴŅıŇěŅĶĦŅĬŜŅŏĽĬŀŐįĬıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ-ĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĮƖĩńħœĮ 
 /,0ȮȮ őħĵįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃ-ľĶŊŀěŅĔįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔ 
  ŐĨƞĚĨńŘĚįŌƟĪĶĚėŋĦĺŋĥŇŏĮƦĬėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮĪŜŅĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮ
ŐĸŃŒĝƟĕƟŀĴŌĸĵƟŀĬĔĸńĭĕŀĚįŌƟŏĶňĵĬȮįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮȮįŌƟŒĝƟĭńĦĤŇĨĮĶŃĔŀĭĔŅĶĮĶŃŏĴŇĬ 
 
0,Ȯ ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴĶŀĭĶŃĵŃŏĺĸŅľĸńĔĽŌĨĶ 
 ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐĸŃĮĶńĭőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶěŃħŜŅŏĬŇĬĔŅĶĨŅĴĶŃĵŃŏĺĸŅĕŀĚľĸńĔĽŌĨĶȮľĶŊŀĪŋĔĶŀĭȮ3Ȯ
ĮƖȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵȮȮȮŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮȮőħĵĴňĕńŘĬĨŀĬħńĚĬňŘ 
 1) ėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĕŀĚĳŅėĺŇĝŅȮěńħĪŜŅĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬįĸȮŐĸŃŏĽĬŀĮĶŃŏħŖĬĪňŗěŜŅŏĮƦĬŒĬĔŅĶ
ĮĶńĭĮĶŋĚ 
 0) ěńħĮĶŃĝŋĴŏıŊŗŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 1) ŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇıŇěŅĶĦŅľĸńĔĽŌĨĶŐĸŃŒľƟĕƟŀŏĽĬŀŐĬŃ 
 4) ľĸńĔĽŌĨĶĪňŗœħƟĮĶńĭĮĶŋĚŏĽĬŀŒľƟėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶŐĸŃĽĳŅĺŇĝŅĔŅĶıŇěŅĶĦŅĔƞŀĬĬŜŅŏĽĬŀĽĳŅĴľŅĺŇĪĵŅĸńĵ
ŒľƟėĺŅĴŏľŖĬĝŀĭ 
 
1, ŐįĬıńĥĬŅĮĶńĭĮĶŋĚȮ 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĽĬńĭĽĬŋĬŒľƟįŌƟĽŀĬŒĝƟȮrubric ľĶŊŀȮ
marking scheme ŒĬĔŅĶĮĶŃŏĴŇĬȮ
ŐĸŃŐěƟĚŒľƟĬńĔĻŉĔļŅĪĶŅĭ 

ŏĝŇĠĝĺĬŒľƟįŌƟĽŀĬŏĕƟŅĶƞĺĴŀĭĶĴľĶŊŀ
ľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴŒĬĔŅĶŒĝƟȮ
rubric/marking scheme ŐĸŃ

(1) ĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĕŀĚŀŅěŅĶĵƢ 
(2) ĔŅĶĬŜŅȮrubric-marking 
scheme ĴŅŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬ 
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ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĽƞĚŏĽĶŇĴŒľƟĬŜŅĴŅŒĝƟŒĬĔŅĶĽŀĬ 
ĪĭĪĺĬŐĬĺĪŅĚĔŅĶĺńħĮĶŃŏĴŇĬįĸ
ŏıŊŗŀŒľƟĭĶĶĸŋȮPLO ŐĸŃȮCLO 

ĮĶŃĝŋĴĪĭĪĺĬŐĬĺĪŅĚŒĬĔŅĶ
ıŇěŅĶĦŅĺƞŅĬńĔĻŉĔļŅĭĶĶĸŋȮPLO 
ŐĸŃȮCLO  

ŐĬĺĪŅĚŒĬĔŅĶĺńħĮĶŃŏĴŇĬįĸ
ĬńĔĻŉĔļŅĺƞŅĭĶĶĸŋȮPLO ŐĸŃȮCLOȮĪňŗ
ĮĶńĭĮĶŋĚ/ĪňŗĬŜŅœĮŒĝƟ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ŏĪėőĬőĸĵňŐĸŃĪŅĚĺŇĝŅĔŅĶȮŐĸŃ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħȮŐĶĚĚŅĬȮ 

&1'ȮĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵıŇěŅĶĦŅ
ěŅĔįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĕŀĚľĸńĔĽŌĨĶȮ 
&2'ȮĨŇħĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĬńĔĻŉĔļŅĮƤěěŋĭńĬȮ
ľĬƞĺĵĚŅĬȮŀĚėƢĔĶȮŐĸŃĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮ 

&1'ȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮ 
&2'ȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚ
ıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮ 
&3'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮŐĸŃįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 

 
2, ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬȮ 
ȮȮȮȮȮ 2,/ ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  2,/,/ ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭȮȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅȮȮĔŅĶŀĳŇĮĶŅĵőĨƟĨŀĭěŅĔĬńĔĻŉĔļŅȮȮ
ĔŅĶĨŀĭėŜŅĩŅĴĕŀĚĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮȮĶĺĴĪńŘĚĔŅĶĪħĽŀĭĔĸŅĚĳŅėŐĸŃĮĸŅĵĳŅė 
  2,/,0 ěńħŒľƟĴňĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅȮȮĮĶŃŏĴŇĬĔŅĶĽŀĬȮȮŐĸŃĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅ 
ȮȮȮȮȮ 2,0 ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  2,0,/ ĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢĪŋĔĶŅĵĺŇĝŅŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅįƞŅĬ
ŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨȮȮĨŅĴŐĭĭĲŀĶƢĴĪňŗėĦŃĔŜŅľĬħ 
  2,0,0 įĸĔŅĶĮĶŃŏĴŇĬěŃěńħĽƞĚŀŅěŅĶĵƢįŌƟĽŀĬȮȮŐĸŃĮĶŃīŅĬľĸńĔĽŌĨĶŏıŊŗŀĮĶńĭĮĶŋĚĨƞŀœĮ 
  2,0,1 ľĸńĔĽŌĨĶĶĺĭĶĺĴįĸĔŅĶĮĶŃŏĴŇĬĪňŗŏĮƦĬėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶĮĶńĭĮĶŋĚĪńĔļŃĔŅĶĽŀĬȮŏıŊŗŀĬŜŅĴŅ
ĺŅĚŐįĬıńĥĬŅŒľƟĽŀħėĸƟŀĚŐĸŃ-ľĶŊŀĮĶńĭĮĶŋĚĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴĔńĭĶŅĵĺŇĝŅ 
 
3, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮ 
 ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮőħĵĽŜŅĶĺěĕƟŀĴŌĸěŅĔĬńĔĻŉĔļŅĮƤěěŋĭńĬȮĭńĦĤŇĨįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮįŌƟŒĝƟ 
ĭńĦĤŇĨȮŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮĶĺĴĪńŘĚĽŜŅĶĺěŀńĨĶŅĔŅĶœħƟĚŅĬĪŜŅĕŀĚĴľŅĭńĦĤŇĨ 
 
4, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴľĸńĔĽŌĨĶȮ 
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 ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬŏĮƦĬĮĶŃěŜŅĪŋĔĮƖȮȮőħĵŒĝƟŏĔĦĤƢȮAUN-QA ľĶŊŀŏĔĦĤƢŀŊŗĬĪňŗ
ĴľŅĺŇĪĵŅĸńĵŏľŖĬĝŀĭȮőħĵŀĚėƢĮĶŃĔŀĭȮȮėŋĦĽĴĭńĨŇŏĜıŅŃĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬȮȮŒľƟ
ŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 
 ĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŏĮƦĬĶŃĵŃȮŕȮȮŀĵƞŅĚĬƟŀĵĨŅĴĶŀĭĶŃĵŃŏĺĸŅĕŀĚľĸńĔĽŌĨĶľĶŊŀĪŋĔĶŀĭȮ3ȮĮƖ 
 
5, ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
 5,/ ĬŜŅįĸĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĮĶŃěŜŅĮƖĴŅĺŇŏėĶŅŃľƢŐĸŃěńħĪŜŅŐįĬıńĥĬŅľĸńĔĽŌĨĶőħĵŒĝƟ
ŏĔĦĤƢȮAUN-QAȮŏĮƦĬŐĬĺĪŅĚĪŋĔĮƖ 
 5,0 ŒľƟŏĽĬŀėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃıŇěŅĶĦŅŐįĬıńĥĬŅľĸńĔĽŌĨĶ 
 5,1 ŒľƟĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĨŅĴĕƟŀȮ3,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮĴŅĪĭĪĺĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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ĳŅėįĬĺĔ 
 
&Ĕ'Ȯ ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0366 
&ĕ'Ȯ ĕƟŀĴŌĸĮĶŃĺńĨŇŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ 
&ė'Ȯ ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĬĺńĨĔĶĶĴħŇěŇĪńĸ 
 (ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/' 
&Ě'Ȯ ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃŀĬŋĔĶĶĴĔŅĶıŇěŅĶĦŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃ
ĬĺńĨĔĶĶĴħŇěŇĪńĸ 

&ě' ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ 
&Ĝ'Ȯ ĨŅĶŅĚŐĽħĚėĺŅĴĽŀħėĸƟŀĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(ProgramȮLearning Outcomes:  
 PLOs'ȮĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚĶŅĵĺŇĝŅȮ&Course Learning Outcomes:ȮCLOs'Ȯ 
&ĝ' ĨŅĶŅĚȮ/ȮėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ(StakeholdersŲȮneeds/Input) ŐĸŃ 
 ĨŅĶŅĚȮ0ȮėĺŅĴĽŀħėĸƟŀĚĶŃľĺƞŅĚȮPLOs ĔńĭȮStakeholdersŲȮneeds/Input/Requirements  
 ĨŅĶŅĚȮ3 ėĺŅĴĽŀħėĸƟŀĚĶŃľĺƞŅĚȮPLOs ĔńĭȮėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ 
Ȯ ŴCREATIVEŵȮ 
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ĳŅėįĬĺĔȮĔ 
 

ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0344 
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ĳŅėįĬĺĔȮĕ 
 

ĕƟŀĴŌĸĮĶŃĺńĨŇŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
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ĕƟŀĴŌĸĮĶŃĺńĨŇŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
ıĶƟŀĴĶŅĵĸŃŏŀňĵħįĸĚŅĬĺŇĝŅĔŅĶŐĸŃĮĶŃĽĭĔŅĶĦƢĽŀĬ 

ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 

1. ĝŊŗŀ-ĬŅĴĽĔŋĸ 
 ĬŅĚĽŅĺĽŋĬňĵƢȮıĚļƢıŇĬŇěĳŇĠőĠ 
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 
 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ 
 ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ&2549'Ȯ 
 M,Sc,Ȯ&Computer Science'ȮTasmania University, Australia &1996' 
 ĺĪ,ĭ,Ȯ&ĽĩŇĨŇ'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&2530' 
ĽńĚĔńħ 
 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĳŅėĺŇĝŅėŀĴıŇĺŏĨŀĶƢ 
 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ&ĪňŗĨňıŇĴıƢŒĬĶŀĭľƟŅĮƖ' 
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