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ėĺŅĴĽŃħĺĔȮėĺĭėŌƞœĮĔńĭĔŅĶŒľƟĭĶŇĔŅĶħƟŅĬ
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ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 5 

ĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
ĔŅĶŐıĪĵƢŐĸŃĔŅĶıĵŅĭŅĸȮĽĩŅĬĪňŗĪƞŀĚŏĪňŗĵĺŐĸŃ
ĔŅĶıńĔįƞŀĬĶŃĵŃĵŅĺĕŀĚįŌƟĽŌĚŀŅĵŋȮěŉĚĬńĭŏĮƦĬ
őŀĔŅĽŒĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĬĺŒľĴƞȮĞŉŗĚěŃŏĮƦĬ
ĽŇĬĪĶńıĵƢĪŅĚĮƤĠĠŅĪňŗĽĶƟŅĚĴŌĸėƞŅĪŅĚŏĻĶļģĔŇěœħƟȮ
ŒľƟėĺŅĴĽņėńĠĕŀĚĭŋėĸŅĔĶȮįŌƟĞŉŗĚĴňŀĚėƢėĺŅĴĶŌƟĽŌĚ
ĨƞŀĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻȮ
ĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴȮ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚőŀĔŅĽŐĸŃ
ėĺŅĴŏĽĴŀĳŅėĪŅĚĽńĚėĴ 

ľĸńĔĽŌĨĶěŃĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏıŊŗŀĭĶĶŏĪŅ
ĮƤĠľŅĳŅėĔŅĶŏĔļĨĶĕŅħŐėĸĬŐĶĚĚŅĬȮŐĸŃ
ĶŅĵœħƟľĶŊŀįĸįĸŇĨĨŗņȮőħĵŀŅĻńĵŏĪėőĬőĸĵňœĲĲƚŅȮ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶĽŊŗŀĽŅĶȮėŀĴıŇĺŏĨŀĶƢŁŅĶƢħŐĺĶƢ
ŐĸŃĞŀĲĨƢŐĺĶƢȮŏıŊŗŀĽĶƟŅĚĶŃĭĭŀńĨőĬĴńĨŇĪňŗĝŅĠ
ĜĸŅħȮĪņŒľƟŏĔŇħĴŌĸėƞŅŏıŇŗĴŐĔƞĽŇĬėƟŅĔŅĶŏĔļĨĶȮ
ĽĶƟŅĚőŀĔŅĽĔŅĶĽĶƟŅĚĶŅĵœħƟŏıŇŗĴĕŉŘĬȮĽĶƟŅĚėĺŅĴ
ŏĝŊŗŀĴőĵĚŏĪėőĬőĸĵňĔńĭĺńĥĬīĶĶĴŐĸŃĳŌĴŇĮƤĠĠŅ
ĪƟŀĚĩŇŗĬȮŏıŊŗŀĽĶƟŅĚėŋĦėƞŅŏıŇŗĴŒľƟŐĔƞĽŇĬėƟŅŐĸŃ
ĭĶŇĔŅĶȮĴňĔŅĶĭĶŇľŅĶěńħĔŅĶĸŇĕĽŇĪīŇśŐĸŃĽŇĪīŇĭńĨĶȮ
ŐĸŃĔŅĶėŋƟĴėĶŀĚĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚŐĭƞĚĮƤĬįĸĮĶŃőĵĝĬƢĪňŗŏĮƦĬ
īĶĶĴĔńĭĝŋĴĝĬ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬ
ėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴ 

ľĸńĔĽŌĨĶěŃĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏıŊŗŀĝƞĺĵ
ıńĥĬŅĔŅĶŏĔļĨĶȮŀŋĨĽŅľĔĶĶĴȮĔŅĶěńħ
ĔŅĶıĸńĚĚŅĬȮĔŅĶŏİƚŅĶŃĺńĚĽŇŗĚŐĺħĸƟŀĴȮȮıńĥĬŅ
ıĸńĚĚŅĬĪŅĚŏĸŊŀĔĪňŗœĴƞĔƞŀŒľƟŏĔŇħĴĸıŇļȮľĶŊŀ
ıĸńĚĚŅĬĽŃŀŅħĴŅĔĕŉŘĬȮȮ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĮĶńĭĽĴħŋĸŐĸŃ
ıńĥĬŅĶŃĭĭĔŅĶĭĶŇľŅĶěńħĔŅĶĳŅėĶńģ 

ľĸńĔĽŌĨĶěŃĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏıŊŗŀįĽĴįĽŅĬ
ĶŃľĺƞŅĚŀŋĨĽŅľĔĶĶĴŏħŇĴȮĔńĭŏĪėőĬőĸĵňħƟŅĬœĲĲƚŅȮ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶĽŊŗŀĽŅĶŐĸŃőĪĶėĴĬŅėĴȮŏĝƞĬȮ
ĔŅĶĶĺĴĨńĺĔńĬȮĶŃľĺƞŅĚĔŅĶįĸŇĨĕŀĚŏėĶŊŗŀĚĴŊŀĪŅĚ
ĔŅĶŏĔļĨĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢěĬĔĸŅĵŏĮƦĬ
ŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏıŊŗŀĔŅĶŏĔļĨĶȮĔŅĶ
ĶĺĴĨńĺĔńĬĕŀĚŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶȮĔńĭĔŅĶĲƘƨĬĲŌ
ŐĸŃĔŅĶĔŅĵĳŅıĭņĭńħȮěĬĔĸŅĵŏĮƦĬŏĪėőĬőĸĵň
ĔŅĶĲƘƨĬĲŌŐĸŃĔŅĶĔŅĵĳŅıĭņĭńħĪŅĚœĔĸȮįƞŅĬ
ŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮĔŅĶĶĺĴĨńĺĔńĬĕŀĚĔŅĶįĸŇĨ
ŏėĶŊŗŀĚĴŊŀŐıĪĵƢŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮěĬĔĸŅĵŏĮƦĬ
ŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏıŊŗŀĔŅĶŐıĪĵƢȮĔŅĶ
ĶĺĴĨńĺĔńĬĕŀĚŏĪėőĬőĸĵňŏĞĬŏĞŀĶƢœĶƟĽŅĵȮĔńĭĔŅĶ
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6 ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
ŏİƚŅĶŃĺńĚĽĳŅıŐĺħĸƟŀĴȮŐĸŃĔŅĶėĺĭėŋĴěĬ
ĔĸŅĵŏĮƦĬŀŋĨĽŅľĔĶĶĴŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶĵŋėȮ5GȮ
ŏıŊŗŀĔŅĶŐıĪĵƢȮĔŅĶŏĔļĨĶȮŀŋĨĽŅľĔĶĶĴȮĔŅĶěńħ
ĔŅĶıĸńĚĚŅĬȮĔŅĶŏİƚŅĶŃĺńĚĽŇŗĚŐĺħĸƟŀĴȮȮŏĮƦĬĨƟĬ 

11,2 ĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵĔŅĶıńĥĬŅĔņĸńĚėĬĕŀĚĮĶŃŏĪĻȮ 
ĬőĵĭŅĵĔŅĶıńĥĬŅĔņĸńĚėĬĕŀĚĮĶŃŏĪĻ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
ŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢĽĴńĵŒľĴƞ ľĸńĔĽŌĨĶĴŋƞĚĽĶƟŅĚĬńĔĺŇĝŅĔŅĶȮħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗ

ŏĝňŗĵĺĝŅĠŒĬĔŅĶĮĶŃĵŋĔĨƢȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶ
ħņŏĬŇĬĔŅĶȮŐĔƟĮƤĠľŅĽņľĶńĭŀŋĨĽŅľĔĶĶĴĵŅĬ
ĵĬĨƢœĲĲƚŅĽĴńĵŒľĴƞȮĪňŗĨƟŀĚŀŅĻńĵĔŅĶĶĺĴĔńĬĪńŘĚ
ŏĪėőĬőĸĵňĪŅĚħƟŅĬœĲĲƚŅȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃőĪĶėĴĬŅėĴ 

ŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃ ľĸńĔĽŌĨĶĴŋƞĚĽĶƟŅĚĬńĔĺŇĝŅĔŅĶȮħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗ
ŏĝňŗĵĺĝŅĠŒĬĔŅĶĮĶŃĵŋĔĨƢȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶ
ħņŏĬŇĬĔŅĶȮŐĔƟĮƤĠľŅĽņľĶńĭŀŋĨĽŅľĔĶĶĴĵŅĬ
ĵĬĨƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃ 

ŀŋĨĽŅľĔĶĶĴĔŅĶŏĔļĨĶŐĸŃ
ŏĪėőĬőĸĵňĝňĺĳŅı 

ľĸńĔĽŌĨĶĴŋƞĚĽĶƟŅĚĬńĔĺŇĝŅĔŅĶȮħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗ
ŏĝňŗĵĺĝŅĠŒĬĔŅĶĮĶŃĵŋĔĨƢȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶ
ħņŏĬŇĬĔŅĶȮŐĔƟĮƤĠľŅĽņľĶńĭŀŋĨĽŅľĔĶĶĴ
ĔŅĶŏĔļĨĶŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıȮĔŅĶĶĺĴĨńĺĔńĬ
ĶŃľĺƞŅĚĔŅĶįĸŇĨĕŀĚŏėĶŊŗŀĚĴŊŀĪŅĚĔŅĶŏĔļĨĶȮŐĸŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢěĬĔĸŅĵŏĮƦĬŀŋĨĽŅľĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŏıŊŗŀĔŅĶŏĔļĨĶ 

ŀŋĨĽŅľĔĶĶĴľŋƞĬĵĬĨƢ ľĸńĔĽŌĨĶĴŋƞĚĽĶƟŅĚĬńĔĺŇĝŅĔŅĶȮħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗ
ŏĝňŗĵĺĝŅĠŒĬĔŅĶĮĶŃĵŋĔĨƢȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶ
ħņŏĬŇĬĔŅĶȮŐĔƟĮƤĠľŅĽņľĶńĭŀŋĨĽŅľĔĶĶĴľŋƞĬĵĬĨƢ 

ŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ ľĸńĔĽŌĨĶĴŋƞĚĽĶƟŅĚĬńĔĺŇĝŅĔŅĶȮħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗ
ŏĝňŗĵĺĝŅĠŒĬĔŅĶĮĶŃĵŋĔĨƢȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶ
ħņŏĬŇĬĔŅĶȮĔŅĶıńĥĬŅŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒĬ
ŏĪėőĬőĸĵňħƟŅĬœĲĲƚŅȮıĸńĚĚŅĬœĲĲƚŅĪŅĚŏĸŊŀĔȮ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶĽŊŗŀĽŅĶŐĸŃőĪĶėĴĬŅėĴȮ
ėŀĴıŇĺŏĨŀĶƢŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢȮŐĸŃĔŅĶ
ĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĳŅıĪŅĚĔŅĶŐıĪĵƢȮŏıŊŗŀ
ĬņįĸœĮıńĥĬŅŏĮƦĬįĸŇĨĳńĦĤƢŐĬĺŒľĴƞȮ&Emerging 
Products' 

ŀŋĨĽŅľĔĶĶĴĔŅĶŐıĪĵƢėĶĭĺĚěĶ ľĸńĔĽŌĨĶĴŋƞĚĽĶƟŅĚĬńĔĺŇĝŅĔŅĶȮħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗ
ŏĝňŗĵĺĝŅĠŒĬĔŅĶĮĶŃĵŋĔĨƢȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭ
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ĬőĵĭŅĵĔŅĶıńĥĬŅĔņĸńĚėĬĕŀĚĮĶŃŏĪĻ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
ħņŏĬŇĬĔŅĶȮŐĔƟĮƤĠľŅĽņľĶńĭŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶ
ĔńĭĔŅĶĲƘƨĬĲŌȮŐĸŃĔŅĶĔŅĵĳŅıĭņĭńħěĬĔĸŅĵŏĮƦĬ
ŏĪėőĬőĸĵňĔŅĶĲƘƨĬĲŌȮŐĸŃĔŅĶĔŅĵĳŅıĭņĭńħ
ĪŅĚœĔĸįƞŅĬŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮĔŅĶĶĺĴĨńĺĔńĬĕŀĚ
ĔŅĶįĸŇĨŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮŐĸŃŀŋĨĽŅľĔĶĶĴ
ŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶĵŋėȮ5GȮŏıŊŗŀĔŅĶŐıĪĵƢ 

ŀŋĨĽŅľĔĶĶĴĮƚŀĚĔńĬĮĶŃŏĪĻ ľĸńĔĽŌĨĶĴŋƞĚĽĶƟŅĚĬńĔĺŇĝŅĔŅĶȮħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗ
ŏĝňŗĵĺĝŅĠŒĬĔŅĶĮĶŃĵŋĔĨƢȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶ
ħņŏĬŇĬĔŅĶȮŐĔƟĮƤĠľŅĽņľĶńĭŀŋĨĽŅľĔĶĶĴĮƚŀĚĔńĬ
ĮĶŃŏĪĻ 

 

 

 

11,3 ĨŀĭĽĬŀĚĨƞŀŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶĽľĮĶŃĝŅĝŅĨŇȮSDGsȮ 
ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶ

ĽľĮĶŃĝŅĝŅĨŇ 
ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

ĵŋĨŇėĺŅĴĵŅĔěĬĪŋĔĶŌĮŐĭĭŒĬĪŋĔĪňŗ ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀĽĶƟŅĚ
ėŋĦėƞŅŏıŇŗĴŒľƟŐĔƞĽŇĬėƟŅŐĸŃĭĶŇĔŅĶȮĴňĔŅĶ
ĭĶŇľŅĶěńħĔŅĶĸŇĕĽŇĪīŇśŐĸŃĽŇĪīŇĭńĨĶȮŐĸŃĔŅĶ
ėŋƟĴėĶŀĚĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

ĵŋĨŇėĺŅĴľŇĺőľĵȮĭĶĶĸŋėĺŅĴĴńŗĬėĚĪŅĚŀŅľŅĶŐĸŃ
ĵĔĶŃħńĭőĳĝĬŅĔŅĶȮŐĸŃĽƞĚŏĽĶŇĴŏĔļĨĶĔĶĶĴĪňŗ
ĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀĔŅĶ
ĶĺĴĨńĺĔńĬĕŀĚȮŏĪėőĬőĸĵňŏĞĬŏĞŀĶƢœĶƟĽŅĵĔńĭ
ĔŅĶŏİƚŅĶŃĺńĚĽĳŅıŐĺħĸƟŀĴȮŐĸŃĔŅĶėĺĭėŋĴ
ěĬĔĸŅĵŏĮƦĬŀŋĨĽŅľĔĶĶĴŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶĵŋėȮ
3G ŏıŊŗŀĔŅĶŏĔļĨĶȮĔŅĶěńħĔŅĶıĸńĚĚŅĬȮĔŅĶ
ŏİƚŅĶŃĺńĚĽŇŗĚŐĺħĸƟŀĴ 

ĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅėĬĴňĝňĺŇĨĪňŗĴňĽŋĕĳŅıħňȮŐĸŃ
ĽƞĚŏĽĶŇĴĽĺńĽħŇĳŅıĽņľĶńĭĪŋĔėĬŒĬĪŋĔĺńĵ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀ
ıńĥĬŅĶĺĴĨńĺĔńĬĕŀĚŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶȮĔńĭ
ĔŅĶĲƘƨĬĲŌŐĸŃĔŅĶĔŅĵĳŅıĭņĭńħȮěĬĔĸŅĵŏĮƦĬ
ŏĪėőĬőĸĵňĔŅĶĲƘƨĬĲŌŐĸŃĔŅĶĔŅĵĳŅıĭņĭńħ
ĪŅĚœĔĸįƞŅĬŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮĔŅĶĭŌĶĦŅĔŅĶ
ĔŅĶįĸŇĨŏėĶŊŗŀĚĴŊŀŐıĪĵƢŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ěĬĔĸŅĵŏĮƦĬŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏıŊŗŀ
ĔŅĶŐıĪĵƢȮĔŅĶĶĺĴĨńĺĔńĬĕŀĚŏĪėőĬőĸĵň



ľĴĺħĪňŗȮ/ȮĕƟŀĴŌĸĪńŗĺœĮ 

8 ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶ
ĽľĮĶŃĝŅĝŅĨŇ 

ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

ŏĞĬŏĞŀĶƢœĶƟĽŅĵȮĔńĭĔŅĶŏİƚŅĶŃĺńĚ
ĽĳŅıŐĺħĸƟŀĴ 

ĽĶƟŅĚľĸńĔĮĶŃĔńĬȮŒľƟĪŋĔėĬĴňĔŅĶĻŉĔļŅĪňŗĴň
ėŋĦĳŅıėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴȮŐĸŃĽĬńĭĽĬŋĬ
őŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

ľĸńĔĽŌĨĶœħƟŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅȮįŌƟıŇĔŅĶ
ĽŅĴŅĶĩŏĕƟŅĻŉĔļŅœħƟȮŐĸŃĴňŏėĶŊŗŀĚĴŊŀĪŅĚ
ĔŅĶĻŉĔļŅĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟıŇĔŅĶ
ŐĸŃĬńĔĻŉĔļŅĔĸŋƞĴŏĮĶŅŃĭŅĚȮĔŅĶěńħĔŅĶĻŉĔļŅ
ĕŀĚľĸńĔĽŌĨĶŏĮƦĬŀĵƞŅĚŏĪƞŅŏĪňĵĴȮŏĮƦĬīĶĶĴȮ
ŐĸŃėņĬŉĚĩŉĚėĺŅĴľĸŅĔľĸŅĵĪŅĚŏıĻĽĳŅıȮ
ĺńĥĬīĶĶĴȮĬŀĔěŅĔĬňŘĴľŅĺŇĪĵŅĸńĵłȮœħƟĴňĔŅĶ
ěńħĽĶĶĪŋĬĔŅĶĻŉĔļŅŒľƟĔńĭĬńĔĻŉĔļŅȮĪňŗĕŅħ
ŐėĸĬĪŋĬĪĶńıĵƢ 

ĭĶĶĸŋėĺŅĴŏĽĴŀĳŅėĶŃľĺƞŅĚŏıĻȮŐĸŃŒľƟŀņĬŅě
ĕŀĚįŌƟľĠŇĚŐĸŃŏħŖĔľĠŇĚĪŋĔėĬ 

ľĸńĔĽŌĨĶœħƟŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅĪŋĔŏıĻȮ
ĽŅĴŅĶĩŏĕƟŅĻŉĔļŅœħƟȮŐĸŃĽŅĴŅĶĩŐĽħĚŀŀĔ
ĨŅĴŏıĻĽĳŅıĪňŗŏľĴŅŃĽĴœħƟ 

ĽĶƟŅĚľĸńĔĮĶŃĔńĬŏĶŊŗŀĚĬŘņȮŐĸŃĔŅĶĽŋĕŅĳŇĭŅĸŒľƟĴň
ĔŅĶěńħĔŅĶŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃĴňĽĳŅııĶƟŀĴŒĝƟ
ĽņľĶńĭĪŋĔėĬ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀ
ıńĥĬŅıĸńĚĚŅĬĪŅĚŏĸŊŀĔĪňŗœĴƞĔƞŀŒľƟŏĔŇħĴĸıŇļȮ
ľĶŊŀıĸńĚĚŅĬĽŃŀŅħĴŅĔĕŉŘĬȮȮ 

ĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅĪŋĔėĬŏĕƟŅĩŉĚıĸńĚĚŅĬĽĴńĵŒľĴƞ
ŒĬĶŅėŅĪňŗĽŅĴŅĶĩĞŊŘŀľŅœħƟȮŏĝŊŗŀĩŊŀœħƟȮŐĸŃĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀ
ıńĥĬŅĔŅĶĶĺĴĔńĬĕŀĚȮŏĪėőĬőĸĵňħƟŅĬĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶįĸŇĨȮĔŅĶěńħŏĔŖĭıĸńĚĚŅĬ
ĪŅĚŏĸŊŀĔ 

ĽƞĚŏĽĶŇĴĔŅĶŏĨŇĭőĨĪŅĚŏĻĶļģĔŇěĪňŗĨƞŀŏĬŊŗŀĚȮ
ėĶŀĭėĸŋĴȮŐĸŃĵńŗĚĵŊĬȮĔŅĶěƟŅĚĚŅĬŏĨŖĴĪňŗȮŐĸŃĴň
įĸŇĨĳŅıȮŐĸŃĔŅĶĴňĚŅĬĪňŗĽĴėĺĶĽņľĶńĭĪŋĔėĬ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŐĸŃĴŋƞĚĽĶƟŅĚĬńĔĺŇĝŅĔŅĶ-ĬńĔ
ĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮĪňŗŏĝňŗĵĺĝŅĠŒĬĔŅĶ
ĮĶŃĵŋĔĨƢȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭĔŅĶħņŏĬŇĬĔŅĶȮ
ŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĽĶƟŅĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĴňėĺŅĴĪĬĪŅĬȮĽƞĚŏĽĶŇĴ
ĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĪňŗėĶŀĭėĸŋĴŐĸŃĵńŗĚĵŊĬȮ
ŐĸŃĽƞĚŏĽĶŇĴĬĺńĨĔĶĶĴ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀ
ıńĥĬŅıĸńĚĚŅĬĪŅĚŏĸŊŀĔĪňŗœĴƞĔƞŀŒľƟŏĔŇħĴĸıŇļȮ
ľĶŊŀıĸńĚĚŅĬĽŃŀŅħĴŅĔĕŉŘĬȮȮŐĸŃĽĶƟŅĚĶŃĭĭ
ŀńĨőĬĴńĨŇĪňŗĝŅĠĜĸŅħȮĪņŒľƟŏĔŇħĴŌĸėƞŅŏıŇŗĴŐĔƞ
ĽŇĬėƟŅĔŅĶŏĔļĨĶ 

ĪņŒľƟŏĴŊŀĚŐĸŃĔŅĶĨńŘĚĩŇŗĬģŅĬĕŀĚĴĬŋļĵƢĴňėĺŅĴ
ĮĸŀħĳńĵȮĪńŗĺĩŉĚȮıĶƟŀĴĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃ
ĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀ
ıńĥĬŅŀŋĨĽŅľĔĶĶĴŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶĵŋėȮ3G 
ŏıŊŗŀĔŅĶŏİƚŅĶŃĺńĚĽŇŗĚŐĺħĸƟŀĴ 

ĽĶƟŅĚľĸńĔĮĶŃĔńĬŒľƟĴňŐĭĭŐįĬĔŅĶįĸŇĨŐĸŃĔŅĶ
ĭĶŇőĳėĪňŗĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀ
ıńĥĬŅıĸńĚĚŅĬĪŅĚŏĸŊŀĔĪňŗœĴƞĔƞŀŒľƟŏĔŇħĴĸıŇļȮ
ľĶŊŀıĸńĚĚŅĬĽŃŀŅħĴŅĔĕŉŘĬȮȮ 



ľĴĺħĪňŗȮ/ȮĕƟŀĴŌĸĪńŗĺœĮ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 9 

ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶ
ĽľĮĶŃĝŅĝŅĨŇ 

ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

ĮĢŇĭńĨŇĔŅĶŀĵƞŅĚŏĶƞĚħƞĺĬȮŏıŊŗŀĔƟŅĺĪńĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻŐĸŃįĸĔĶŃĪĭĪňŗ
ŏĔŇħĕŉŘĬ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀ
ıńĥĬŅıĸńĚĚŅĬĪŅĚŏĸŊŀĔĪňŗœĴƞĔƞŀŒľƟŏĔŇħĴĸıŇļȮ
ľĶŊŀıĸńĚĚŅĬĽŃŀŅħĴŅĔĕŉŘĬȮȮ 

ĮĔĮƚŀĚȮĲƘƨĬĲŌȮŐĸŃĽĬńĭĽĬŋĬĔŅĶŒĝƟĶŃĭĭĬŇŏĺĻĭĬ
ĭĔŀĵƞŅĚĵńŗĚĵŊĬȮěńħĔŅĶĮƙŅœĴƟŀĵƞŅĚĵńŗĚĵŊĬȮĨƞŀĽŌƟĔŅĶ
ĔĸŅĵĽĳŅıŏĮƦĬĪŃŏĸĪĶŅĵȮľĵŋħĔŅĶŏĽŊŗŀĴőĪĶĴ
ĕŀĚĪňŗħŇĬŐĸŃĲƘƨĬĽĳŅıĔĸńĭĴŅŒľĴƞȮŐĸŃľĵŋħĔŅĶ
ĽŌĠŏĽňĵėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀ
ıńĥĬŅŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňŏĞĬŏĞŀĶƢ
œĶƟĽŅĵȮŏıŊŗŀĔŅĶŏĔļĨĶȮŐĸŃĔŅĶŏİƚŅĶŃħńĚȮħŌŐĸ
ĽŇŗĚŐĺħĸƟŀĴ 

ĽƞĚŏĽĶŇĴĽńĚėĴĪňŗĽĚĭĽŋĕŐĸŃėĶŀĭėĸŋĴȮŏıŊŗŀĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬȮŒľƟĪŋĔėĬŏĕƟŅĩŉĚėĺŅĴĵŋĨŇīĶĶĴȮŐĸŃ
ĽĶƟŅĚĽĩŅĭńĬĪňŗĴňĮĶŃĽŇĪīŇįĸȮĶńĭįŇħĝŀĭȮŐĸŃ
ėĶŀĭėĸŋĴŒĬĪŋĔĶŃħńĭ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶħņŏĬŇĬĔŅĶĺŇěńĵȮŀĵƞŅĚ
ĴňěĶĶĵŅĭĶĶĦȮĪŅĚŀŅĝňıĕŀĚĺŇĻĺĔĶĶĴœĲĲƚŅ 

ŏĽĶŇĴėĺŅĴŏĕƟĴŐĕŖĚŒľƟŐĔƞĔĸœĔĔŅĶħņŏĬŇĬĚŅĬŐĸŃ
ĲƘƨĬĲŌĽĳŅıľŋƟĬĽƞĺĬėĺŅĴĶƞĺĴĴŊŀĶŃħńĭőĸĔĽņľĶńĭ
ĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴŒľƟĴňĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀ
ıńĥĬŅıĸńĚĚŅĬĪŅĚŏĸŊŀĔĪňŗœĴƞĔƞŀŒľƟŏĔŇħĴĸıŇļȮ
ľĶŊŀıĸńĚĚŅĬĽŃŀŅħĴŅĔĕŉŘĬȮȮ 

11,4 ĨŀĭĽĬŀĚĨƞŀĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇěĕŀĚĽĩŅĭńĬȮ 

ĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮĽŀħĶńĭĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮŒĬĔŅĶĽĶƟŅĚėĺŅĴŏĮƦĬįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĬĺńĨĔĶĶĴȮőħĵĴňĔŅĶĺŇěńĵŏĮƦĬģŅĬŏıŊŗŀĔŅĶıńĥĬŅĳŅėŒĨƟŐĸŃĮĶŃŏĪĻȮŏĝŊŗŀĴőĵĚĽŌƞĽńĚėĴŐĸŃŏėĶŊŀĕƞŅĵ
ĽŅĔĸȮĴňĔŅĶĸĚĬŅĴėĺŅĴĶƞĺĴĴŊŀĔńĭĭĶŇļńĪĝńŘĬĬņŐĸŃĴľŅĺŇĪĵŅĸńĵĝńŘĬĬņĶŃħńĭĬŅĬŅĝŅĨŇȮĽĶƟŅĚĭńĦĤŇĨ
ĪňŗĴňĽĴĶĶĩĬŃĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵȮŒİƙĮƤĠĠŅȮěŇĨĽŅīŅĶĦŃŐĸŃĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮ
0/ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĭĬıŊŘĬģŅĬĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĮĢŇĭńĨŇȮįĽĴįĽŅĬŐĸŃĮĶŃĵŋĔĨƢėĺŅĴĶŌƟ
ĭĬıŊŘĬģŅĬĮĶŃĽĭĔŅĶĦƢĔŅĶĮĢŇĭńĨŇĽŌƞĔŅĶĽŀĬŏıŊŗŀĽĶƟŅĚĮƤĠĠŅȮėŋĦīĶĶĴȮĽĴĶĶĩĬŃŐĸŃőĸĔĪńĻĬƢĽŅĔĸ
ŒľƟŐĔƞĭńĦĤŇĨȮıńĥĬŅĴľŅĺŇĪĵŅĸńĵŒľƟŏĮƦĬĽńĚėĴģŅĬėĺŅĴĶŌƟĭĬıŊŘĬģŅĬıľŋĺńĥĬīĶĶĴȮŐĸŃľĸńĔĮĶńĝĠŅ
ĕŀĚȮŏĻĶļģĔŇěıŀŏıňĵĚȮőħĵŒľƟįŌƟŒİƙĶŌƟœħƟĴňőŀĔŅĽŏĕƟŅĩŉĚėĺŅĴĶŌƟœħƟŀĵƞŅĚľĸŅĔľĸŅĵĶŌĮŐĭĭ 



 

 

 

ľĴĺħĪňŗȮ0ȮĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

1) ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

1.1 ĮĶńĝĠŅȮ 

   ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĴňĮĶńĝĠŅĔŅĶĻŉĔļŅĪňŗŏĮƦĬĔŅĶěńħĔŅĶĻŉĔļŅȮĨŅĴ
ŐĬĺĪŅĚıŇıńĥĬŅĔŅĶĬŇĵĴȮ&Progressivism'ȮĔĸƞŅĺėŊŀĔŅĶıńĥĬŅįŌƟŏĶňĵĬŒĬĪŋĔħƟŅĬȮŏıŊŗŀŒľƟ
ıĶƟŀĴĪňŗěŃŀĵŌƞŒĬĽńĚėĴœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮŐĸŃĮĶńĭĨńĺœħƟħňĨŅĴĽĩŅĬĔŅĶĦƢĪňŗŏĮĸňŗĵĬœĮȮőħĵŒĝƟ
ĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏĮƦĬŏėĶŊŗŀĚĴŊŀȮŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮŒľƟįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚĕŀĚĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃıńĥĬŅěŅĔėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŏĶňĵĬȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŐĸŃėƟĬėĺƟŅħƟĺĵ
ĨĬŏŀĚȮĔĶŃĭĺĬĔŅĶĪňŗĨƟŀĚĸĚĴŊŀĮĢŇĭńĨŇĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĞŉŗĚěŃĬņœĮĽŌƞĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚ
ĵńŗĚĵŊĬȮŐĸŃěŅĔŐĬĺėŇħĪňŗĺƞŅĔŅĶıńĥĬŅėŊŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶŏĶňĵĬĶŌƟěŉĚœĴƞœħƟľĵŋħŀĵŌƞŏıňĵĚ
ĳŅĵŒĬĴľŅĺŇĪĵŅĸńĵȮŐĨƞěŃħņŏĬŇĬĨƞŀœĮŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵěŉĚ
ĴŋƞĚŏĬƟĬĩŉĚĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨħƟĺĵ 

   ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĴŋƞĚįĸŇĨĺŇĻĺĔĶ
ĻńĔĵĳŅıĽŌĚĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮįŌƟĞŉŗĚĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀ
ĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴȮħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮĽĬńĭĽĬŋĬŒľƟįŌƟŏĶňĵĬĪņĚŅĬŏĮƦĬĪňĴȮĵŀĴĶńĭĲƤĚ
ėĺŅĴŏľŖĬĕŀĚįŌƟŀŊŗĬȮĴňįĸĚŅĬĺŇĝŅĔŅĶŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĮĶŃŏĪĻȮľĶŊŀĶŃħńĭĽŅĔĸȮıĶƟŀĴĪńŘĚ
ŏĮƦĬįŌƟĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏŀŊŘŀŀŅĪĶĨƞŀĽńĚėĴȮőħĵĵŊħĨŅĴıĶŃĶŅĝĮĦŇīŅĬĕŀĚĽĴŏħŖěıĶŃ
ĭĶĴĶŅĝĬĔȮŴĕŀŒľƟĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚŵȮħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅȮŒľƟįŌƟŏĶňĵĬ
ŏĮƦĬĻŌĬĵƢĔĸŅĚĕŀĚĔŅĶŏĶňĵĬĶŌƟȮŏĬƟĬĔĶŃĭĺĬĔŅĶĴňĽƞĺĬĶƞĺĴȮĔŇěĔĶĶĴĮĢŇĭńĨŇȮ&Active Learning'Ȯ
ĶĺĴĩŉĚĔŅĶĪņĚŅĬŀĵƞŅĚĭŌĶĦŅĔńĭľĸŅĵĳŅėĽƞĺĬȮ&Work+integrated Learning'ȮĽƞĚŏĽĶŇĴŒľƟ
ŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚȮ&Self+directed Learning'ȮįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĺŇĝŅĝňıœħƟ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&Continuous Professional Development' 

1.2 ĺńĨĩŋĮĶŃĽĚėƢȮ 

ȮȮȮȮŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ 
ŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗ 

1) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠ 

2) ĴňŐĬĺėĺŅĴėŇħŀĵƞŅĚŏĮƦĬĶŃĭĭȮŒĬĔŅĶĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮĔńĭ
ŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮ&S curve'ȮĨŅĴŐįĬĵŋĪīĻŅĽĨĶƢĕŀĚĮĶŃŏĪĻ 

3) ŏĮƦĬįŌƟĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸȮĴňėĺŅĴŏĽňĵĽĸŃȮŀŋĪŇĻĨĬŏıŊŗŀĮĶŃőĵĝĬƢ
ĽƞĺĬĶĺĴȮĨĶŃľĬńĔĩŉĚėĺŅĴĶńĭįŇħĝŀĭȮĴňĻńĔĵĳŅıŒĬĔŅĶĶƞĺĴĚŅĬĔńĭįŌƟŀŊŗĬȮĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 

4) ĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĪŅĚėĦŇĨĻŅĽĨĶƢȮĽĩŇĨŇȮŐĸŃĪńĔļŃĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ
ĶĺĴĩŉĚĔŅĶŒĝƟŏĪėőĬőĵĽŅĶĽĬŏĪĻ  

 1,3 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 



ľĴĺħĪňŗȮ0ȮĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃįĸĸńıīƢĔŅĶĻŉĔļŅ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 11 

 ŏĴŊŗŀĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔľĸńĔĽŌĨĶĬňŘȮĭńĦĤŇĨĽŅĴŅĶĩȮȮ 
PLO18ȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚħƟŅĬœĲĲƚŅĔņĸńĚȮľĶŊŀȮœĲĲƚŅ

ĽŊŗŀĽŅĶȮľĶŊŀȮœĲĲƚŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮľĶŊŀȮĝňĺĔŅĶŐıĪĵƢȮ 
PLO28ȮŒĝƟŏėĶŊŗŀĚĴŊŀħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮĨŅĴĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴȮ 
PLO38ȮĽŊĭėƟĬĕƟŀĴŌĸěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗĬƞŅŏĝŊŗŀĩŊŀĪŅĚĺŇĝŅĔŅĶȮőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
PLO48ȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶħƟĺĵĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
PLO58ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮ 
PLO68ȮĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŏıŊŗŀŒľƟĚŅĬĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ 

2) ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
 0,/ȮĶŃĭĭȮ 

 XȮȮȮĶŃĭĭĪĺŇĳŅėȮőħĵȮ1ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ2ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮőħĵȮ1ȮĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ15ȮĽńĮħŅľƢȮŐĸŃĕƟŀĔņľĬħĨƞŅĚȮŕȮŒľƟŏĮƦĬœĮĨŅĴ
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĭńĦĤŇĨĻŉĔļŅȮı,ĻȮ2563Ȯ 

2,2 ĺńĬ+ŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
X ĺńĬȮ+ȮŏĺĸŅĶŅĝĔŅĶĮĔĨŇ 
   ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮŏħŊŀĬĨŋĸŅėĴ 
   ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮŏħŊŀĬıķĻěŇĔŅĵĬȮůȮŏħŊŀĬĴňĬŅėĴ 
X ĺńĬȮůȮŏĺĸŅĬŀĔĶŅĝĔŅĶ 
  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮŏħŊŀĬĨŋĸŅėĴ 
  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮŏħŊŀĬıķĻěŇĔŅĵĬȮůȮŏħŊŀĬĴňĬŅėĴ 

2,3ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮ 
 XȮȮȮœĴƞĴňĳŅėķħŌĶƟŀĬ 

2,4 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮ 
  œĴƞĴň 

0,5ȮĶŃĭĭěńħĔŅĶĻŉĔļŅȮ 

 RȮŐĭĭĝńŘĬŏĶňĵĬ 
ÃȮŀŊŗĬȮŕȮ&ŀŀĬœĸĬƢ' ĽņľĶńĭŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&ĔȮ/' 

0,6ȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ&ĩƟŅĴň' 

 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
0341



 

 

 

ľĴĺħĪňŗȮ1ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

1) őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 

1,/ȮěņĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ14ȮľĬƞĺĵĔŇĨ 

1,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 

RȮŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&ĔȮ/' 14 ľĬƞĺĵĔŇĨ 
o ĺŇĪĵŅĬŇıĬīƢ 14 ľĬƞĺĵĔŇĨȮ 

 R ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&ĔȮ0' 14 ľĬƞĺĵĔŇĨȮ 
o ĺŇĝŅĭńĚėńĭ 1 ľĬƞĺĵĔŇĨ 
o ĺŇĝŅŏĸŊŀĔ /3 ľĬƞĺĵĔŇĨ 
o ĺŇĪĵŅĬŇıĬīƢ /6 ľĬƞĺĵĔŇĨ    

ľĴŅĵŏľĨŋȮȮȮ 
1) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit &A'ȮĳŅėĔŅĶĻŉĔļŅ
ĸŃȮ/ȮľĬƞĺĵĔŇĨȮ&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň+őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'Ȯ
ŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ2Ȯ
ľĬƞĺĵĔŇĨȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚ
ŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅȮľŅĔ
ĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĽŅĕŅĺŇĝŅĔņľĬħěŃĴňįĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮ 

2) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃ
ĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚ
ĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮĬńĔĻŉĔļŅĪňŗĴňėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔņľĬħȮ
ĽŅĴŅĶĩĵŊŗĬȮȮėņĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

3) ľĸńĔĽŌĨĶŏĮƕħŏĽĶňŒľƟĬńĔĻŉĔļŅěŅĔľĸńĔĽŌĨĶŀŊŗĬȮĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĪňŗľĸńĔĽŌĨĶŏĮƕħĽŀĬŒĬ
ĳŅėĔŅĶĻŉĔļŅĨŅĴŐįĬĔŅĶŏĮƕħĶŅĵĺŇĝŅĶŀĭȮ0ȮĮƖĕŀĚľĸńĔĽŌĨĶœħƟȮȮľŅĔĬńĔĻŉĔļŅěŅĔľĸńĔĽŌĨĶŀŊŗĬ
ĨƟŀĚĔŅĶŒľƟŏĮƕħĶŅĵĺŇĝŅŒħȮŕȮŏĮƦĬĔĶĦňıŇŏĻļȮĨƟŀĚĴňěņĬĺĬįŌƟŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮ3ȮėĬ 

4) ĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĸĚŏĶňĵĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĪňŗŏĮƕħőħĵľĸńĔĽŌĨĶŀŊŗĬœħƟȮĨŅĴ
ėņŐĬŃĬņĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃĬńĔĻŉĔļŅĨƟŀĚĴŅĵŊŗĬėņĶƟŀĚĨƞŀĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏıŊŗŀĕŀ
ĬńĭľĬƞĺĵĔŇĨŏĮƦĬĶŅĵȮŕȮœĮȮ 

5) ĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĸĚŏĶňĵĬĕƟŅĴĔĸŋƞĴĺŇĝŅœħƟȮĨŅĴėņŐĬŃĬņĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
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1.3 ĶŅĵĺŇĝŅ-ĔĸŋƞĴĽŅĶŃ-ĝŋħĺŇĝŅȮ&Module'Ȯ 

ȮȮȮȮĺŇĝŅĳŅļŅŀńĚĔķļ( ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮœĴƞĬńĭľĬƞĺĵĔŇĨ 
  ĬńĔĻŉĔļŅŏĸŊŀĔĸĚĪŃŏĭňĵĬĨŅĴĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮĪňŗŏĮƕħĽŀĬőħĵėĦŃĻŇĸĮĻŅĽĨĶƢȮőħĵ
œħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮěņĬĺĬȮ6ȮľĬƞĺĵĔŇĨȮŐĨƞœĴƞĬńĭľĬƞĺĵ
ĔŇĨħńĚĬňŘ 

o ĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĬƟĬĪńĔļŃĔŅĶŀƞŅĬȮ3ȮľĬƞĺĵĔŇĨȮŐĸŃ 
o ĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĬƟĬĪńĔļŃĔŅĶŏĕňĵĬȮ3 ľĬƞĺĵĔŇĨ  

 ľĴŅĵŏľĨŋȮ(ȮĸĚĪŃŏĭňĵĬŏĶňĵĬŐĭĭœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶńĭĽńĠĸńĔļĦƢȮŴSŵ 

ĺŇĝŅĭńĚėńĭȮŐįĬŐĭĭȮĔ0 œĴƞĬńĭľĬƞĺĵĔŇĨ 
0..+3./ ĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴ(  

&Research Methodologies in Engineering' 
3&&3'+0+6' 

ľĴŅĵŏľĨŋȮ(ȮĸĚĪŃŏĭňĵĬŏĶňĵĬŐĭĭœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶńĭĽńĠĸńĔļĦƢȮŴSŵ 

ĺŇĝŅŏĸŊŀĔȮŐįĬŐĭĭȮĔ0   ȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /3ȮľĬƞĺĵĔŇĨ 
1'ȮȮĔĸŋƞĴĺŇĝŅœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮ 
212+510 ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅ  

&Analysis of Electric Machinery' 
3&&3'+0+6' 

212+511    ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚȮ1 
&Switching+Mode Converters I' 

3&&3'+0+6' 

212+512 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚȮ2 
&Switching+Mode Converters II' 

3&&3'+0+6' 

212+513    ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņœĲĲƚŅĔņĸńĚ 
&Power Semiconductor Devices' 

3&&3'+0+6' 

212+514 ĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺ 
&Adjustable Speed Drive Systems' 

3&&3'+0+6' 

212+515    ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔņĸńĚħƟĺĵĺŇīňĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢ 
&Computer Methods in Power System Analysis' 

3&&3'+0+6' 

212+516 ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔņĸńĚ  
&Power System Protection' 

3&&3'+0+6' 

212+517 ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔŅĶĔĶŃěŅĵ 
&Renewable Energy and Distributed Generation' 

3&&3'+0+6' 

212+518 ĺĚěĶĔĶŀĚĔņĸńĚŐŀĔĪňĲŐĸŃĔŅĶėĺĭėŋĴ 
&Active Power Filter and Controls' 

3&&3'+0+6' 

212+519 ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬĶŃĭĭěƞŅĵĔņĸńĚœĲĲƚŅ 
&Utility Applications of Power Electronics' 

3&&3'+0+6' 

212+520 ŐĭĭěņĸŀĚŐĸŃĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢĕŀĚĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
&Modeling and Simulation of Power Electronic Systems' 

3&&3'+0+6' 

212+521 ĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
&Stability Analysis of Power Electronic Systems' 

3&&3'+0+6' 



ľĴĺħĪňŗȮ1ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

14Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

212+522 ĮƤĠĠŅĮĶŃħŇļģƢŒĬĔŅĶĮĶŃĵŋĔĨƢħƟŅĬœĲĲƚŅĔņĸńĚ 
&Artificial Intelligences in Electric Power Applications' 

3&&3'+0+6' 

212+523 ĺŇĻĺĔĶĶĴœĲĲƚŅŐĶĚĽŌĚ 
&High Voltage Engineering' 

3&&3'+0+6' 

212+571 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
&Special Topics in Electric Power and Power Electronics' 

1+4&x+y+z' 

2'ȮȮĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢȮȮ 
212+530 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴĞňĴŀĽŐĭĭŐŀĬŃĸŖŀĔ 

&Design and Analysis of CMOS AnalogȮIntegrated Circuits' 
3&&3'+0+6' 

212+531 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽĽņľĶńĭĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮ
&Analog MOS Integrated Circuits for Signal Processing' 

3&&3'+0+6' 

212+532 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵ  
&Digital VLSI Circuit Design by HDL' 

3&&3'+0+6' 

212+533 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢȮȮ 
&Biomedical Instruments' 

3&&3'+0+6' 

212+534 ŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬȮȮ 
&Noise Reduction Techniques' 

3&&3'+0+6' 

212+535 ĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ 
&Noise and Interference in Electronics' 

3&&3'+0+6' 

212+536 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢ 
&Applied Physiology and Biomechanics' 

3&&3'+0+6' 

212+537 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽņľĶńĭĝňĺĔŅĶŐıĪĵƢ 
&Design of Analog Integrated Circuits for Biomedical Applications' 

3&&3'+0+6' 

212+538 ĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴ 
&Applied Prosthetic Device and Artificial Organ' 

3&&3'+0+6' 

212+539 ĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽņľĶńĭĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋ 
&Radio+Frequency Microelectronics' 

3&&3'+0+6' 

212+540 ŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸ 
&Data Storage Technology' 

3&&3'+0+6' 

212+541  ĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ 
&Embedded System Design' 

3&&3'+0+6' 

212+542  ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĽņľĶńĭĔŅĶĽŊŗŀĽŅĶĪŅĚŐĽĚȮ  
&Design of Integrated Circuits for Optical Communications' 

3&&3'+0+6' 

212+543 ŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞ 
&Modern Sensors' 

3&&3'+0+6' 

212+544 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀ 
&Digital Control System Design with FPGA' 

3&&3'+0+6' 

212+545 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĮĸĚĽńĠĠŅĦĕƟŀĴŌĸ 
&Data Conversion Integrated Circuit Design' 

3&&3'+0+6' 

212+546 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĝňĺĔŅĶŐıĪĵƢĕńŘĬĽŌĚ 
&Advanced Biomedical Signal Analysis' 

3&&3'+0+6' 
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0/0+325 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĭĭĮĶńĭĨńĺ 
&Adaptive Signal Processing' 

3&&3'+0+6' 

212+326 ĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸŏĞĬŏĞŀĶƢŐĭĭĽĺĴŒĽƞőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 
&Processing of wearable sensor data using machine learning' 

3&&3'+0+6' 

212+574 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
&Special Topics in  Electronics and Biomedical Engineering' 

1+4&x+y+z' 

3'ȮȮĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶȮ 
212+550 ŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 

&Wavelet and Signal Processing' 
3&&3'+0+6' 

212+551 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚȮ 
&Real+time Digital Signal Processing'  

3&&3'+0+6' 

212+552 ĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸȮ   
&Digital Image Processing'ȮȮȮȮȮȮȮȮȮȮȮȮ 

3&&3'+0+6' 

212+553 ĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸ 
&Digital Sound Processing' 

3&&3'+0+6' 

212+554 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞȮȮȮ 
&Modern Wireless Communications' 

3&&3'+0+6' 

212+555 őıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮȮȮ 
&Communication Network Protocols' 

3&&3'+0+6' 

212+556 ŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗ 
&Mobile Broadband Networks' 

3&&3'+0+6' 

212+557   ĔŅĶėņĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬĺŇĻĺĔĶĶĴ 
&Computer Arithmetic and Numerical Methods in Engineering' 

3&&3'+0+6' 

212+558   ĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶĶľńĽĸńĭ 
&Information Security and Cryptography' 

3&&3'+0+6' 

212+559 ŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵȮ 
&Wireless Ad Hoc and Sensor Networks'  

3&&3'+0+6' 

212+560 ĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢ  
&Applied Digital Control System'  

3&&3'+0+6' 

212+561 ĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞ  
&Modern Antenna Design' 

3&&3'+0+6' 

212+562 ĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅ 
&Electromagnetic Wave Engineering' 

3&&3'+0+6' 

212+563 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬȮȮ 
&Linear Control Systems' 

3&&3'+0+6' 

212+564 ĔŅĶĶŌƟěņĶŌĮŐĭĭŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 
&Pattern Recognition and Machine Learning' 

3&&3'+0+6' 

212+565 ĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚ 
&Discrete Event Systems' 

3&&3'+0+6' 
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16Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

212+566 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢ 
&Applied Optimization' 

3&&3'+0+6' 

212+567 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ 
&Computer Vision' 

3&&3'+0+6' 

212+568 ĔŅĶĽŊŗŀĽŅĶŐĭĭœĴőĴ 
&MIMO Communications' 

3&&3'+0+6' 

212+569 ŏĪėőĬőĸĵňħŅĺŏĪňĵĴĕĬŅħŏĸŖĔ 
&Nanosatellite Technology' 

3&&3'+0+6' 

212+570 ĔŅĶĽņĶĺěĶŃĵŃœĔĸŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĳŌĴŇĻŅĽĨĶƢ 
&Remote Sensing and Geographical Information Systems' 

3&&3'+0+6' 

212+571 ĶŃĭĭŏĶħŅĶƢ 
&Radar Systems' 

3&&3'+0+6' 

212+572 ŏĪėĬŇėŒĬĔŅĶĸħĕĬŅħĕŀĚĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔ 
&Small Antenna Miniaturization Techniques' 

3&&3'+0+6' 

212+573 ĔŅĶĽŊŗŀĽŅĶĭĬőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃ 
&Smart Grid Communications' 

3&&3'+0+6' 

212+574 ĔŅĶŏĶňĵĬĶŌƟŐĭĭĸŉĔ 
&Deep Learning' 

3&&3'+0+6' 

212+575 ĻŅĽĨĶƢŐľƞĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞ 
&Data Analytics and Big Data' 

3&&3'+0+6' 

212+577 ėĺŅĴĮĸŀħĳńĵŏėĶŊŀĕƞŅĵ 
&Network security' 

3&&3'+0+6' 

212+557 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĕńŘĬĽŌĚ 
&Advanced Wireless Communications' 

1&&1'+.+4' 

0/0+36. ėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵ 
&Capacity in Wireless Communications'Ȯ 

1&&1'+.+4' 

0/0+36/ ĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸĽĴńĵŒľĴƞ  
&Modern Digital Communications'Ȯ 

1&&1'+.+4' 

0/0+360 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴ 
&Random Signal Analysis' 

1&&1'+.+4' 

0/0+361 őĴŏħĸĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĺŇĪĵŋŐĸŃĔŅĶľŅėƞŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħ 
&Radio propagation models and optimization' 

1&&1'+.+4' 

212+375 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ 
&Special Topics in DSP and Communications'Ȯ 

1+4&x+y+z' 

4'ȮȮĔĸŋƞĴĺŇĝŅŀŊŗĬȮŕȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    
212+592 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵ  

&Research Reading and Writing' 
3&&3'+0+6' 

212+790 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃ  
&Independent Study' 

3&&3'+0+6' 
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ĝŋħĶŅĵĺŇĝŅőĴħŌĸȮȮȮȮȮȮȮ 
211+510 ĝŋħĺŇĝŅőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃĽņľĶńĭŀŋĨĽŅľĔĶĶĴ 

&Module8ȮSmart Grid for Industrial Applications' 
4&&3'+1+/.' 

211+550 ĝŋħĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚŐĸŃėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢĽņľĶńĭŀŋĨĽŅľĔĶĶĴ 
&Module8ȮMachine Learning and Computer Vision for Industrial 
Applications' 

4&&3'+1+/.' 

ĺŇĝŅĽńĴĴĬŅȮ  ȮȮȮȮȮȮȮȮȮȮȮœĴƞĬńĭľĬƞĺĵĔŇĨ 
212+708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ( 

&Master Seminar' 
1&0+4+1' 

0..+3.0 ĽńĴĴĬŅĺŇĻĺĔĶĶĴ* 
(Engineering Seminar) 

/(0-2-1) 
 

ľĴŅĵŏľĨŋȮ(ȮĸĚĪŃŏĭňĵĬŏĶňĵĬŐĭĭœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶńĭĽńĠĸńĔļĦƢȮŴSŵȮ 

ĺŇĪĵŅĬŇıĬīƢȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   Ȯ 
ŐįĬȮĔȮ/  /6ȮľĬƞĺĵĔŇĨ 
212+800 ĺŇĪĵŅĬŇıĬīƢȮȮ 

&Thesis' 
18&0+54+0' 

ŐįĬȮĔȮ0  14ȮľĬƞĺĵĔŇĨ 
212+801 
 

ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

36&0+108+0' 

2) ėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅĪňŗŒĝƟŒĬľĸńĔĽŌĨĶ 
 ŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅĪňŗŒĝƟŒĬľĸńĔĽŌĨĶȮȮĮĶŃĔŀĭħƟĺĵŏĸĕȮȮ6 ľĸńĔȮȮőħĵĴňėĺŅĴľĴŅĵħńĚĬňŘȮ 

ĨńĺŏĸĕȮ3 ĨńĺŐĶĔȮľĴŅĵĩŉĚȮĶľńĽĮĶŃěņĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
211+xxx ľĴŅĵĩŉĚ ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬőĴħŌĸȮ&module' 
212+xxx ľĴŅĵĩŉĚ ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĮĔĨŇ 

ȮȮȮȮȮĨńĺŏĸĕȮ3 ĨńĺľĸńĚȮľĴŅĵĩŉĚȮĶľńĽĮĶŃěņĺŇĝŅȮĴňėĺŅĴľĴŅĵħńĚĨƞŀœĮĬňŘȮ 

- ĨńĺŏĸĕľĸńĔĶƟŀĵȮ 
ŏĸĕȮ5 ľĴŅĵĩŉĚ ĺŇĝŅĪňŗŏĮƕħŒľƟŏĶňĵĬŐĔƞĬńĔĻŉĔļŅȮŒĬľĸńĔĽŌĨĶĶŃħńĭ

ĮĶŇĠĠŅőĪȮĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĴŅĶĩ
ĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟ 

ŏĸĕȮ6+7ȮȮȮȮ ľĴŅĵĩŉĚ ĺŇĝŅĪňŗŏĮƕħŒľƟŏĶňĵĬŐĔƞĬńĔĻŉĔļŅȮŒĬľĸńĔĽŌĨĶĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮ&ĬńĔĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅőĪĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟ' 

ŏĸĕȮ8 ľĴŅĵĩŉĚ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
ŏĸĕȮ9 ľĴŅĵĩŉĚ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 

- ĨńĺŏĸĕľĸńĔĽŇĭȮȮŐĽħĚĩŉĚĶľńĽĮĶŃěņĔĸŋƞĴĺŇĝŅħńĚĬňŘ 
ŏĸĕȮ0 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĽńĴĴĬŅŐĸŃĔĸŋƞĴĺŇĝŅĺŇĪĵŅĬŇıĬīƢ 
ŏĸĕȮ1+2 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
ŏĸĕȮ3+4 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
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ŏĸĕȮ5+7 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ŏĸĕȮ8 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĔĸŋƞĴĺŇĝŅľńĺĕƟŀıŇŏĻļȮŐĸŃ

ľńĺĕƟŀĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅ 
ŏĸĕȮ9 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅŀŊŗĬȮŕȮĬŀĔŏľĬŊŀěŅĔȮ0+8 

- ĨńĺŏĸĕľĸńĔľĬƞĺĵȮŐĽħĚĩŉĚĸņħńĭĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴĺŇĝŅȮőħĵěŃŏĶŇŗĴěŅĔȮ0+9 

ėĺŅĴľĴŅĵĕŀĚľĬƞĺĵĔŇĨĪňŗŒĝƟŒĬľĸńĔĽŌĨĶȮ 

ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĭŌĶĦŅĔŅĶĪňŗŒĝƟĔŇěĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
 ŒľƟĶŃĭŋĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨȮȮȮŏĮƦĬȮȮȮn&&x'+y+z'ȮȮőħĵĴňėĺŅĴľĴŅĵħńĚĬňŘȮ 
 n ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 
 &x' ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĪňŗĴňěņĬĺĬĝńŗĺőĴĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ 
 y ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĮĢŇĭńĨŇĔŅĶ 
 z ľĴŅĵĩŉĚ ěņĬĺĬĝńŗĺőĴĚĻŉĔļŅħƟĺĵĨĬŏŀĚ 
 ŏĝƞĬȮ1&&0'+1+2'ȮĴňėĺŅĴľĴŅĵħńĚĨƞŀœĮĬňŘȮ 

- ȮĨńĺŏĸĕĪňŗȮ1 &3' ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴȮȮȮ 
- ȮĨńĺŏĸĕĪňŗȮ2 &2' ľĴŅĵĩŉĚ ěņĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵĨƞŀĽńĮħŅľƢȮȮȮ 
- ȮĨńĺŏĸĕĪňŗȮ3 &3' ľĴŅĵĩŉĚ ěņĬĺĬĝńŗĺőĴĚĮĢŇĭńĨŇĔŅĶĨƞŀĽńĮħŅľƢ 
- ȮĨńĺŏĸĕĪňŗȮ4 &4' ľĴŅĵĩŉĚ ěņĬĺĬĝńŗĺőĴĚĻŉĔļŅħƟĺĵĨĬŏŀĚĨƞŀĽńĮħŅľƢ 

 ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŏĬƟĬĮĢŇĭńĨŇȮŒľƟĶŃĭŋĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨŏĮƦĬȮȮN&a+b+c'ȮŏĝƞĬȮ1&.+4+1'ȮőħĵĴň
ėĺŅĴľĴŅĵħńĚĬňŘȮ 

 N;3 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 
 a;0 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĪķļġň 
 b;6 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĮĢŇĭńĨŇĔŅĶ 
 c;3 ľĴŅĵĩŉĚ ěņĬĺĬĝńŗĺőĴĚĻŉĔļŅħƟĺĵĨĬŏŀĚ 

3) ŐįĬĔŅĶĻŉĔļŅȮ 
1,/ȮľĸńĔĽŌĨĶŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&ĔȮ/'ȮĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 

ĝńŘĬĮƖĪňŗȮ1Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     ľĬƞĺĵĔŇĨ 

0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮ /&.+0+/'( 
 ȮȮ&Master Seminar'Ȯ 
67.+xxxȮĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ3&3+0+6'(( 
 ȮȮ&English'Ȯ 
0/0+6./ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 
 ȮȮ&Thesis' 

  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ7&.+05+.' 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 
0..+3.0ȮĽńĴĴĬŅĺŇĻĺĔĶĶĴ /&.+0+/'*** 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Engineering Seminar' 



ľĴĺħĪňŗȮ1ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 19 

67.+xxxȮĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3&3+0+6'(( 
ȮȮ &English'Ȯ 
0/0+6./ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis' 

  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 

0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
0/0+6./ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ7&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis'      
 ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
0/0+6./ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis' 

  ĶĺĴȮȮȮȮȮȮȮȮ 7&.+05+.' 
ľĴŅĵŏľĨŋȮ 
&(' ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit &A'ȮĳŅėĔŅĶĻŉĔļŅĸŃȮ/Ȯ
ľĬƞĺĵĔŇĨȮ&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň+őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚ
įƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶĽŀĭȮŐĨƞœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨ'ȮľŅĔ
ĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅ
ĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴ
ŏĔĦĤƢĪňŗĽŅĕŅĺŇĝŅĔņľĬħěŃĴňįĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

&((' ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅ
ĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞ
œĴƞĬńĭľĬƞĺĵĔŇĨȮĬńĔĻŉĔļŅĪňŗĴňėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔņľĬħȮĽŅĴŅĶĩĵŊŗĬėņ
ĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

(***) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮ0..+3./ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴȮŐĸŃĶŅĵĺŇĝŅȮ
0..+3.0ȮĽńĴĴĬŅĺŇĻĺĔĶĶĴȮ&ĺŇĝŅĔĸŅĚĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ'ȮŐĭĭœĴƞĬńĭľĬƞĺĵĔŇĨȮ&Audit) ĨŅĴ
ŐįĬĪňŗĔņľĬħȮŐĸŃĨƟŀĚœħƟĶńĭĽńĠĸńĔļĦƢȮŴQŵ 

1,0ȮľĸńĔĽŌĨĶŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&ĔȮ/'ȮĔĶĦňĪĺŇĮĶŇĠĠŅȮĶƞĺĴĔńĭȮKanazawa University 
ĝńŘĬĮƖĪňŗȮ1ȮĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮ ľĬƞĺĵĔŇĨȮ 
0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
67.+xxxȮĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&3+0+6'(( 



ľĴĺħĪňŗȮ1ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

20Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮ&English'Ȯ 
0/0+6./ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮ 7&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis' 
 ĶĺĴȮȮ 7&.+05+.' 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 
0..+3.0ȮĽńĴĴĬŅĺŇĻĺĔĶĶĴ   ȮȮȮ Ȯ  /&.+0+/'*** 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Engineering Seminar' 
67.+xxxȮĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮȮȮȮȮ 3&3+0+6'(( 
ȮȮȮȮȮȮȮȮȮȮȮ&English'Ȯ 
0/0+6./ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis' 

     ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  7&.+05+.' 

ĝńŘĬĮƖĪňŗȮ0ȮĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗȮKanazawa University 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 
ĺŇĝŅŏĸŊŀĔȮ 4&x+y+z'(((( 

 ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4&x+y+z'(((( 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮľĬƞĺĵĔŇĨ 
ěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ /&x+y+z'(((( 

ȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ 0&x+y+z'(((( 
ĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ 6&x+y+z'(((( 

  ĶĺĴȮȮȮȮȮȮ //&x+y+z'(((( 

ĝńŘĬĮƖĪňŗȮ3ȮĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮȮ ľĬƞĺĵĔŇĨȮ 

0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ/&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
0/0+6./ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis'      
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 
0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ/&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
0/0+6./ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis' 

 ĶĺĴȮ Ȯ7&.+05+.' 
ľĴŅĵŏľĨŋȮ 

&(' ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit &A'ȮĳŅėĔŅĶĻŉĔļŅĸŃȮ/Ȯ
ľĬƞĺĵĔŇĨȮ&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň+őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚ
įƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶĽŀĭȮŐĨƞœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨ'ȮľŅĔ



ľĴĺħĪňŗȮ1ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 21 

ĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅ
ĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴ
ŏĔĦĤƢĪňŗĽŅĕŅĺŇĝŅĔņľĬħěŃĴňįĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

&((' ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅ
ĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞ
œĴƞĬńĭľĬƞĺĵĔŇĨȮĬńĔĻŉĔļŅĪňŗĴňėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔņľĬħȮĽŅĴŅĶĩĵŊŗĬėņ
ĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

&((('  ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮ0..+3./ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴȮŐĸŃĶŅĵĺŇĝŅȮ
0..+3.0ȮĽńĴĴĬŅĺŇĻĺĔĶĶĴȮ&ĺŇĝŅĔĸŅĚĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ'ȮŐĭĭœĴƞĬńĭľĬƞĺĵĔŇĨȮ&Audit) ĨŅĴ
ŐįĬĪňŗĔņľĬħȮŐĸŃĨƟŀĚœħƟĶńĭĽńĠĸńĔļĦƢȮŴQŵ 

&((((' ĬńĔĻŉĔļŅœĮŏĶňĵĬĪňŗ KanazawaȮUniversity ŐĸŃĨƟŀĚĸĚŏĶňĵĬĶŅĵĺŇĝŅĨŅĴŐįĬĮƖĪňŗȮ2 

1,1ȮľĸńĔĽŌĨĶŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&Ĕ 0'ȮĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 
ĝńŘĬĮƖĪňŗȮ1Ȯ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 
0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
67.+xxxȮĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&3+0+6'(( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&English'Ȯ 
0..+3./ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&1+.+4' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Research Methodologies in Engineering' 
ĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ7&7+.+/6' 
ȮȮȮȮȮȮȮȮȮȮȮȮ   ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12&/0+.+02' 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮ 
 0..+3.0ȮĽńĴĴĬŅĺŇĻĺĔĶĶĴ  /&.+0+/'((( 
   &Engineering Seminar)  

67.+xxxȮĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3&3+0+6'(( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&English'Ȯ 
ĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮ4&(4)+.+/0' 
Ȯ0/0+6..ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis' 
 ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&4+05+/0' 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 

0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ/&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
0/0+6..ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis'   
 ĶĺĴȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7&.+05+.' 



ľĴĺħĪňŗȮ1ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

22Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 
0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮ/&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
0/0+6..ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4&.+/6+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis' 

 ĶĺĴȮȮ 4&.+/6+.' 

ľĴŅĵŏľĨŋȮ 

&(' ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit &A'ȮĳŅėĔŅĶĻŉĔļŅĸŃȮ/Ȯ
ľĬƞĺĵĔŇĨȮ&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň+őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚ
įƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶĽŀĭȮŐĨƞœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨ'ȮľŅĔ
ĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅ
ĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴ
ŏĔĦĤƢĪňŗĽŅĕŅĺŇĝŅĔņľĬħěŃĴňįĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

&((' ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅ
ĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞ
œĴƞĬńĭľĬƞĺĵĔŇĨȮĬńĔĻŉĔļŅĪňŗĴňėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔņľĬħȮĽŅĴŅĶĩĵŊŗĬėņ
ĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

&((('ȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮ0..+3./ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴȮŐĸŃĶŅĵĺŇĝŅȮ
0..+3.0ȮĽńĴĴĬŅĺŇĻĺĔĶĶĴȮ&ĺŇĝŅĔĸŅĚĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ'ȮŐĭĭœĴƞĬńĭľĬƞĺĵĔŇĨȮ&Audit) ĨŅĴ
ŐįĬĪňŗĔņľĬħȮŐĸŃĨƟŀĚœħƟĶńĭĽńĠĸńĔļĦƢȮŴQŵ 

  



ľĴĺħĪňŗȮ1ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 23 

1,2ȮľĸńĔĽŌĨĶŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&Ĕ 0'ȮĔĶĦňĪĺŇĮĶŇĠĠŅȮĶƞĺĴĔńĭȮKanazawa University 
ĝńŘĬĮƖĪňŗȮ/ȮĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 
0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ/&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
67.+xxxȮĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&3+0+6'(( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&English'Ȯ 
0..+3./ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&(1)+.+4' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Research Methodologies in Engineering' 
ĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&7+.+/6' 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12&/0+.+02' 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 
 0..+3.0ȮĽńĴĴĬŅĺŇĻĺĔĶĶĴ  /&.+0+/'((( 
   &Engineering Seminar)  

67.+xxxȮĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&3+0+6'(( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&English'Ȯ 
ĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4&4+.+/0' 
0/0+6..ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis' 
      ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7&4+05+/0' 

ĝńŘĬĮƖĪňŗȮ0ȮĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗȮKanazawa University 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 
ĺŇĝŅŏĸŊŀĔ 4&x+y+z'(((( 
 ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮ 4&x+y+z'(((( 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 
ěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /&x+y+z'(((( 
ĺŇĝŅŏĸŊŀĔĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 0&x+y+z'(((( 
ĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 6&x+y+z'(((( 
 ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ//&x+y+z'(((( 

ĝńŘĬĮƖĪňŗȮ3ȮĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 

0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ/&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
0/0+6..ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis' 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 7&.+05+.' 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨȮ 



ľĴĺħĪňŗȮ1ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

24Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

0/0+5.6ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ/&.+0+/'( 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Master Seminar' 
0/0+6..ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4&.+/6+.' 
ȮȮȮȮȮȮȮȮȮȮȮȮ&Thesis' 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4&.+/6+.' 

ľĴŅĵŏľĨŋȮ 

&(' ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit &A'ȮĳŅėĔŅĶĻŉĔļŅĸŃȮ/Ȯ
ľĬƞĺĵĔŇĨȮ&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň+őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚ
įƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨ'Ȯ
ľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅ
ĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞ
ėĶĭĨŅĴŏĔĦĤƢĪňŗĽŅĕŅĺŇĝŅĔņľĬħěŃĴňįĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

&((' ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅ
ĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞ
ěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮĬńĔĻŉĔļŅĪňŗĴňėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔņľĬħȮĽŅĴŅĶĩĵŊŗĬ
ėņĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

&((('ȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮ0..+3./ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴȮŐĸŃĶŅĵĺŇĝŅȮ
0..+3.0ȮĽńĴĴĬŅĺŇĻĺĔĶĶĴȮ&ĺŇĝŅĔĸŅĚĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ'ȮŐĭĭœĴƞĬńĭľĬƞĺĵĔŇĨȮ&Audit) ĨŅĴ
ŐįĬĪňŗĔņľĬħȮŐĸŃĨƟŀĚœħƟĶńĭĽńĠĸńĔļĦƢȮŴQŵȮ 

&(((('ȮĬńĔĻŉĔļŅœĮŏĶňĵĬĪňŗ KanazawaȮUniversity ŐĸŃĨƟŀĚĸĚŏĶňĵĬĶŅĵĺŇĝŅĨŅĴŐįĬĮƖĪňŗȮ2 

 



 

 

 

ľĴĺħĪňŗȮ4 ĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 

1) ĬőĵĭŅĵĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

őħĵľĸńĔĽŌĨĶĬňŘĴňĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮħńĚĬňŘ 
1) ĴňĶŅĵĺŇĝŅĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĶŌƟĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated  

Learning8ȮWIL'ȮŏıŊŗŀŒľƟŏĔŇħĔŅĶŏĶňĵĬĶŌƟĪňŗĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬœħƟěĶŇĚȮŏĝƞĬȮĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬĔŅĶ
ĸĚĴŊŀĪņěĶŇĚȮĔŅĶįĽĴįĽŅĬȮĔŅĶŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢěĶŇĚĬŀĔľƟŀĚŏĶňĵĬįĬĺĔĔńĭĔŅĶ
ŏĶňĵĬŒĬľƟŀĚŏĶňĵĬȮĪńŘĚŒĬĶŌĮŐĭĭĕŀĚĔŅĶĻŉĔļŅĺŇěńĵȮĔŅĶİƗĔĚŅĬȮŏĮƦĬĨƟĬȮőħĵěńħŒľƟĴňĶŅĵĺŇĝŅĪňŗ
ĽŀħŐĪĶĔȮWIL œĴƞĬƟŀĵĔĺƞŅȮĶƟŀĵĸŃȮ50ȮĕŀĚěņĬĺĬľĬƞĺĵĔŇĨŒĬľĸńĔĽŌĨĶȮĔĶĦňĪňŗĴňėĺŅĴ
ĶƞĺĴĴŊŀĔńĭľĬƞĺĵĚŅĬĶŅĝĔŅĶȮĶńģĺŇĽŅľĔŇěȮŐĸŃŏŀĔĝĬȮŒľƟĶŃĭŋœĺƟħƟĺĵ 

2) ĔņľĬħŒľƟĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭŏĝŇĚĶŋĔȮ&Active learning'ȮȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃ 70Ȯ
ĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮ 

3) ĔņľĬħŒľƟĪŋĔĶŅĵĺŇĝŅŒĝƟĳŅļŅŀńĚĔķļĶƞĺĴŒĬĔŅĶěńħĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ
50ȮȮĕŀĚĶŅĵĺŇĝŅ 

2) ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶȮȮ 

ėŋĦĸńĔļĦŃĕŀĚĬńĔĻŉĔļŅ 
įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟ 

ėŋĦĸńĔļĦŃĭŋėėĸĪńŗĺœĮ 
1. ĔŅĶĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
Á ŐĽħĚĩŉĚėĺŅĴŏĮƦĬĴľŅĭńĦĤŇĨĕŀĚĽńĚėĴȮŒĬħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴȮ
ěĶĶĵŅĭĶĶĦȮĔŅĶĶńĭįŇħĝŀĭĽńĚėĴȮĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮŐĸŃĶńĭĲƤĚ
ėĺŅĴŏľŖĬĕŀĚįŌƟŀŊŗĬ 

PLO5ȮŐĸŃȮ6 

2. ĔŅĶĴňĪńĔļŃĔŅĶĽŊŗŀĽŅĶ 
Á ŒĝƟĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ PLO4 

ėŋĦĸńĔļĦŃĭŋėėĸĨŅĴĺŇĝŅĝňı 
1. ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅ 
Á ĺŇŏėĶŅŃľƢĮƤĠľŅȮőħĵŒĝƟľĸńĔĪķļġňħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ PLO1 
Á ĽĶƟŅĚĚŅĬĺŇěńĵœħƟŀĵƞŅĚĪńĬĽĴńĵȮ PLO1 
Á ŏĶňĵĬĶŌƟĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵňœħƟŀĵƞŅĚĶĺħŏĶŖĺ PLO2 

2. ĔŅĶĽŊĭėƟĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
Á ŒĝƟŏĪėőĬőĸĵňĽŊĭėƟĬȮěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗĬƞŅŏĝŊŗŀĩŊŀĪńĬĽĴńĵ PLO3 



ľĴĺħĪňŗȮ2ȮĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 

26Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

3) ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮĶŃħńĭľĸńĔĽŌĨĶĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭ
ŀŋħĴȮĻŉĔļŅȮı,Ļ,Ȯ2565ȮȮȮ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 
įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟĪńŗĺœĮ 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĜıŅŃ 

ėĺŅĴĶŌƟ ĪńĔļŃ ěĶŇĵīĶĶĴ 
ĸńĔļĦŃ
ĭŋėėĸ 

PLO18ȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀŐĔƟĮƤĠľŅ
ĪŅĚħƟŅĬœĲĲƚŅĔņĸńĚȮľĶŊŀȮœĲĲƚŅ
ĽŊŗŀĽŅĶȮľĶŊŀœĲĲƚŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ľĶŊŀȮĝňĺĔŅĶŐıĪĵƢ 

 V V V   

PLO28ȮŒĝƟŏėĶŊŗŀĚĴŊŀħƟŅĬĺŇĻĺĔĶĶĴȮ
œĲĲƚŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴ
ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 

 V V V   

PLO38ȮĽŊĭėƟĬĕƟŀĴŌĸěŅĔŐľĸƞĚȮ
ĕƟŀĴŌĸĪňŗĬƞŅŏĝŊŗŀĩŊŀĪŅĚĺŇĝŅĔŅĶȮőħĵ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

V  V V   

PLO48ȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶ
ħƟĺĵĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ V   V   

PLO58ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴ
ĔŅĶĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮŐĸŃ
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

V    V V 

PLO68ȮĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭ
įŌƟŀŊŗĬȮŏıŊŗŀŒľƟĚŅĬĭĶĶĸŋ
ĺńĨĩŋĮĶŃĽĚėƢĨŅĴĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

V   V V V 

4) įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĔĸĵŋĪīƢ-ĺŇīňĔŅĶĽŀĬȮŐĸŃĔĸĵŋĪīƢ-ĺŇīňĔŅĶĺńħŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸȮ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ

&PLOs' 
ĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĽŀĬ 

ĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĺńħŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸ 

PLO18ȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀŐĔƟĮƤĠľŅ
ĪŅĚħƟŅĬœĲĲƚŅĔņĸńĚȮľĶŊŀœĲĲƚŅĽŊŗŀĽŅĶȮ
ľĶŊŀœĲĲƚŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮľĶŊŀĝňĺ
ĔŅĶŐıĪĵƢȮ 
 
 
 

/'ȮěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒľƟĴňŏĬŊŘŀľŅĽŀħėĸƟŀĚĔńĭ
ĻŅĽĨĶƢĺŇĻĺĔĶĶĴœĲĲƚŅȮ 
0'ȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵ
ŏĬƟĬĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮ
ĮĶŃĵŋĔĨƢŐĸŃŐĔƟĮƤĠľŅŀĵƞŅĚ
ŏĮƦĬĶŃĭĭȮŒĬĪŋĔĶŅĵĺŇĝŅ
ŏĸŊŀĔĕŀĚŐĨƞĸŃŐĕĬĚ 

/'ȮĮĶŃŏĴŇĬěŅĔĽŀĭŒĬĶŅĵĺŇĝŅ
ŏĸŊŀĔĕŀĚŐĨƞĸŃŐĕĬĚ 
0'ȮĮĶŃŏĴŇĬěŅĔĬņŏĽĬŀŒĬĺŇĝŅ
ĽńĴĴĬŅ 
1'ȮĮĶŃŏĴŇĬěŅĔőėĶĚĶƞŅĚ
ĺŇĪĵŅĬŇıĬīƢȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĕŀĚ
ĚŅĬ 



ľĴĺħĪňŗȮ2ȮĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 27 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ
&PLOs' 

ĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĽŀĬ 
ĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĺńħŐĸŃĔŅĶ

ĮĶŃŏĴŇĬįĸ 
1'ȮĽƞĚŏĽĶŇĴŐĬĺėŇħŒľƟŏĔŇħĔŅĶ
ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚ
ĺŇĻĺĔĶĶĴȮœĲĲƚŅĔńĭĚŅĬĺŇěńĵ 

2'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĵŀĴĶńĭŒľƟ
ĨňıŇĴıƢįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĶŃħńĭ
ĺŅĶĽŅĶĬŅĬŅĝŅĨŇ 
3'ȮĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĕŀĚ
ĺŇĪĵŅĬŇıĬīƢ 

PLO28ȮŒĝƟŏėĶŊŗŀĚĴŊŀħƟŅĬĺŇĻĺĔĶĶĴȮ
œĲĲƚŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĴŅĨĶģŅĬ
ŀŋĨĽŅľĔĶĶĴ 
 

/'ȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵȮ
ĽŀħŐĪĶĔĔŅĶŒĝƟŏėĶŊŗŀĚĴňŀ
ŐĸŃőĮĶŐĔĶĴĮĶŃĵŋĔĨƢȮŒĬ
ĔŅĶėņĬĺĬȮŏıŊŗŀŐĔƟĮƤĠľŅ
ŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĶŅĵĺŇĝŅ
ŏĸŊŀĔĕŀĚŐĨƞĸŃŐĕĬĚ 
0'ȮĪņĺŇĪĵŅĬŇıĬīƢĪňŗĴňĔŅĶ
ĽŊĭėƟĬȮĪħĸŀĚȮĺŇŏėĶŅŃľƢȮ
ĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟħƟŅĬ
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

/'ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩĮĶŃ
ĵŋĨĔƢŒĝƟŏėĶŊŗŀĚĴŊŀĶƞĺĴĔńĭĪķļġňħƟŅĬ
ĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗŏĔňŗĵĺĕƟŀĚ 
0'ȮĮĶŃŏĴŇĬěŅĔŏĪėĬŇėĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚ
ėĦŇĨĻŅĽĨĶƢŒĬĔŅĶŐĔƟĮƤĠľŅŏĝŇĚ
Ĩńĺŏĸĕ 

PLO38ȮĽŊĭėƟĬĕƟŀĴŌĸěŅĔŐľĸƞĚĕƟŀȮĴŌĸ
ĪňŗĬƞŅŏĝŊŗŀĩŊŀĪŅĚĺŇĝŅĔŅĶȮőħĵŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 

/'ȮěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟ
įŌƟŏĶňĵĬŏĸŊŀĔŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗ
ľĸŅĔľĸŅĵŐĸŃŏľĴŅŃĽĴ 
0'ȮěńħŒľƟĴňĔŅĶĽŊĭėƟĬŒĬ
ĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ
ŒĬĺŇĝŅĽńĴĴĬŅŐĸŃĶŃŏĭňĵĭĺŇīň
ĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴ 
3'ȮĔŅĶĽŊĭėƟĬȮŒĬĔŅĶ
ĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟħƟŅĬ
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

1'ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĔƟŅĺȮľĬƟŅĕŀĚ
ĚŅĬĺŇěńĵĨĬŏŀĚȮŏĴŊŗŀŏĪňĵĭĔńĭ
ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶŏĕňĵĬ
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ2) ŐĸŃĔŅĶ
ĬņŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ 
3'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĵŀĴĶńĭŒľƟ
ĨňıŇĴıƢįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĶŃħńĭ
ĺŅĶĽŅĶĬŅĬŅĝŅĨŇ 
4'ȮĺŇĪĵŅĬŇıĬīƢ 

PLO48ȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶħƟĺĵ
ĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
 

/'ȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ŏĬƟĬĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶ
ĪńŘĚĔŅĶıŌħȮĔŅĶĲƤĚȮĔŅĶŏĕňĵĬȮ
ĶŃľĺƞŅĚįŌƟŏĶňĵĬȮįŌƟĽŀĬȮŏĮƦĬ
ĳŅļŅŀńĚĔķļ 

/'ȮĮĶŃŏĴŇĬěŅĔĪńĔļŃĔŅĶıŌħŒĬĔŅĶ
ĬņŏĽĬŀįĸĚŅĬ 
0'ȮĮĶŃŏĴŇĬěŅĔĪńĔļŃĔŅĶŏĕňĵĬ
ĶŅĵĚŅĬ 
 

PLO58ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĴň
ėŋĦīĶĶĴěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶ 
 

/'ȮěńħŒľƟĴňĺŇĝŅĽńĴĴĬŅȮŏıŊŗŀ
İƗĔŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ĶńĭįŇħĝŀĭȮĴňĺŇĬńĵȮĞŊŗŀĽńĨĵƢȮ
ĨĶĚĨƞŀŏĺĸŅȮŐĸŃŏĽňĵĽĸŃȮ 

/'ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĬƞŅŏĝŊŗŀȮĩŊŀ
ŐĸŃėĺŅĴĩŌĔĨƟŀĚŒĬ
ĔĶŃĭĺĬĔŅĶĺŇěńĵȮȮŐĸŃĔŅĶŀƟŅĚŀŇĚ
įĸĚŅĬŀĵƞŅĚŏľĴŅŃĽĴ 



ľĴĺħĪňŗȮ2ȮĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 

28Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ
&PLOs' 

ĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĽŀĬ 
ĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĺńħŐĸŃĔŅĶ

ĮĶŃŏĴŇĬįĸ 
0'ȮĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅ
ĨĶŃľĬńĔĩŉĚĺńĥĬīĶĶĴŀĚėƢĔĶȮ
ŏıŊŗŀĮĸŌĔİƤĚĶŃŏĭňĵĭĺŇĬńĵȮȮ
ŏĔňĵĶĨŇŐĸŃĻńĔħŇśĻĶň 

0'ȮĮĶŃŏĴŇĬěŅĔĔŅĶŀĳŇĮĶŅĵŐĸŃ
ėĺŅĴŏĕƟŅŒěĕŀĚĚŅĬĪňŗĬņŏĽĬŀŒĬ
ľƟŀĚĽńĴĴĬŅȮŐĸŃĔŅĶĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢȮ 

PLO68ȮĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮ
ŏıŊŗŀŒľƟĚŅĬĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢĨŅĴĪňŗ
œħƟĶńĭĴŀĭľĴŅĵ 
 

/'ȮĴŀĭľĴŅĵĚŅĬŒĬĶŅĵĺŇĝŅȮ
ĔŇěĔĶĶĴĕŀĚĽŅĕŅĺŇĝŅȮŐĸŃ
ľĬƟŅĪňŗĶńĭįŇħĝŀĭŒĬĽŅĕŅĺŇĝŅ 
0'ȮĴŀĭľĴŅĵĚŅĬŏĮƦĬĔĸŋƞĴ
ŐĸŃĚŅĬĪňŗĨƟŀĚĴňĮĢŇĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
1'ȮĽŀħŐĪĶĔŏĶŊŗŀĚėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮĨƞŀ
ĽńĚėĴȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢȮ
ĔŅĶŏĕƟŅŒěĺńĥĬīĶĶĴĕŀĚ
ŀĚėƢĔĶȮŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕ 

/'ȮĽńĚŏĔĨıķĨŇĔĶĶĴŐĸŃĔŅĶ
ŐĽħĚŀŀĔĕŀĚĬńĔĻŉĔļŅĕĦŃĪņ
ĔŇěĔĶĶĴĨƞŅĚȮŕ ŀĵƞŅĚĽĴŗņŏĽĴŀ 
1'ȮĮĶŃŏĴŇĬėĺŅĴĶńĭįŇħĝŀĭŒĬ
ľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
2'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ
įĸĚŅĬĨňıŇĴıƢȮĪńŘĚĪňŗĨĬŏŀĚŏĮƦĬȮ
įŌƟĮĶŃıńĬīƢŀńĬħńĭŐĶĔȮįŌƟĮĶŃıńĬīƢ
ĶƞĺĴȮŐĸŃįŌƟĮĶŃıńĬīƢĭĶĶĦĔŇě 

5) ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĽŌƞĶŅĵĺŇĝŅȮ
&Curriculum Mapping' 

I ľĴŅĵĩŉĚȮIntroductoryȮȮȮȮȮȮȮȮR ľĴŅĵĩŉĚȮReinforceȮȮȮȮȮȮȮȮM ľĴŅĵĩŉĚȮMastery 

ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 
ĝńŘĬ
ĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

ĺŇĝŅĽńĴĴĬŅ 
212+708ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮ 1&0+4+1' /+0 R  R R M  
0..+3.0ȮĽńĴĴĬŅĺŇĻĺĔĶĶĴ /(0-2-1) 1 R  R R M  
ĺŇĝŅĭńĚėńĭ 
200+501ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴȮȮȮȮȮȮ Ȯ1&&1'+.+4'Ȯ /+0   R R M R 
ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
212+510 ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅȮ Ȯ1&&1'+.+4' /+0 R R R R M R 
212+511 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝƢĝŇĚȮ1ȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 I I R R M R 
212+512 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝƢĝŇĚȮ2ȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+513 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņœĲĲƚŅĔņĸńĚȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+514 ĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺ 1&&1'+.+4' /+0 R R R R M R 
212+515 ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔņĸńĚħƟĺĵĺŇīň 

ĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢȮ 1&&1'+.+4' 
/+0 R R R R M R 

212+516 ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔņĸńĚ ȮȮȮȮȮȮȮ1&&1'+.+4' /+0 R R R R M R 
212+517 ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨœĲĲƚŅŐĭĭ 

ĔŅĶĔĶŃěŅĵȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮ1&&1'+.+4' 
/+0 R R R R M R 



ľĴĺħĪňŗȮ2ȮĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 29 

ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 
ĝńŘĬ
ĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

0/0+3/6ȮĺĚěĶĔĶŀĚĔņĸńĚŐŀĔĪňĲŐĸŃĔŅĶėĺĭėŋĴȮȮȮ Ȯ
  1&&1'+.+4' 

/+0 R R R R M R 

0/0+3/7ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
ĚŅĬħƟŅĬĶŃĭĭěƞŅĵĔņĸńĚœĲĲƚŅȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 

/+0 R R R R M R 

0/0+30.ȮŐĭĭěņĸŀĚŐĸŃĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢĕŀĚ
ĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' 

/+0 R R R R M R 

0/0+30/ȮĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮȮȮȮȮȮ 1&&1'+.+4' 

/+0 R R R R M R 

0/0+300ȮĮƤĠĠŅĮĶŃħŇļģƢŒĬĔŅĶĮĶŃĵŋĔĨƢħƟŅĬœĲĲƚŅĔņĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
 1&&1'+.+4' 

/+0 R R R R M R 

0/0+301ȮĺŇĻĺĔĶĶĴœĲĲƚŅŐĶĚĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+571ȮľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢ

ĔņĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1+4&x+y+z' 
/+0 I I R R M R 

ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
212+530 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴĞňĴŀĽŐĭĭ

ŐŀĬŃĸŖŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
/+0 R R R R M R 

212+531 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽ
ĽņľĶńĭĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮȮȮȮ Ȯ1&&1'+.+4' 

/+0 R R R R M R 

212+532 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
 1&&1'+.+4' 

/+0 R R R R M R 

212+533 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+534 ŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬ 1&&1'+.+4' /+0 R R R R M R 
212+535 ĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
/+0 R R R R M R 

212+536 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢ 1&&1'+.+4' /+0 R R R R M R 
212+537 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽņľĶńĭ 

ĝňĺĔŅĶŐıĪĵƢȮȮȮȮȮȮ 1&&1'+.+4' 
/+0 R R R R M R 

212+538 ĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴ 
  1&&1'+.+4'ȮȮȮȮȮȮȮȮȮȮȮȮȮ 

/+0 R R R R M R 

0/0+317ȮĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽņľĶńĭĵƞŅĬėĺŅĴĩňŗ
ĺŇĪĵŋȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4'ȮȮȮȮȮȮȮȮȮȮȮȮȮ 

/+0 R R R R M R 

212+540ȮŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+541 ĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮ 1&&1'+.+4' /+0 R R R R M R 
212+542 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĽņľĶńĭĔŅĶĽŊŗŀĽŅĶĪŅĚ

ŐĽĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
/+0 R R R R M R 

212+543 ŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 



ľĴĺħĪňŗȮ2ȮĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 

30Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 
ĝńŘĬ
ĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

212+544 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
 1&&1'+.+4' 

/+0 R R R R M R 

212+545 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĮĸĚĽńĠĠŅĦĕƟŀĴŌĸȮȮȮ 
  1&&1'+.+4' 

/+0 R R R R M R 

212+546 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĝňĺĔŅĶŐıĪĵƢĕńŘĬĽŌĚ 1&&1'+.+4' /+0 R R R R M R 
212+547 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĭĭĮĶńĭĨńĺȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
0/0+326ȮĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸŏĞĬŏĞŀĶƢŐĭĭĽĺĴŒĽƞőħĵŒĝƟĔŅĶ

ŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' 
/+0 R R R R M R 

212+574 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1+4&x+y+z' 

/+0 I I R R M R 

ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶ 
212+550 ŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 1&&1'+.+4' /+0 R R R R M R 
212+551 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚ  
  1&&1'+.+4' 

/+0 R R R R M R 

212+552 ĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+553 ĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+554 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+555 őıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' /+0 R R R R M R 
212+556ȮŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗ 1&&1'+.+4' /+0 R  R R R M R 
212+557 ĔŅĶėņĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬ

ĺŇĻĺĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
/+0 R R R R M R 

212+558 ĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶ
ĶľńĽĸńĭȮȮȮȮȮ 1&&1'+.+4' 

/+0 R R R R M R 

212+559 ŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵȮȮȮȮȮȮȮ
 1&&1'+.+4' 

/+0 R R R R M R 

212+560 ĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢȮȮȮ Ȯ1&&1'+.+4' /+0 R R R R M R 
212+561 ĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+562 ĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' /+0 R R R R M R 
212+563 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' /+0 R R R R M R 
212+564 ĔŅĶĶŌƟěņĶŌĮŐĭĭŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮȮȮ 
  1&&1'+.+4' 

/+0 R R R R M R 

212+565 ĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+566 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
212+567 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' /+0 R R R R M R 
0/0+346ȮĔŅĶĽŊŗŀĽŅĶŐĭĭœĴőĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4'Ȯ /+0 R R R R M R 
0/0+347ȮŏĪėőĬőĸĵňħŅĺŏĪňĵĴĕĬŅħŏĸŖĔȮȮȮȮȮȮȮȮȮȮ1&&1'+.+4' /+0 R R R R M R 



ľĴĺħĪňŗȮ2ȮĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 31 

ĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 
ĝńŘĬ
ĮƖĪňŗ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

0/0+35.ȮĔŅĶĽņĶĺěĶŃĵŃœĔĸŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚ
ĳŌĴŇĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' 

/+0 R R R R M R 

0/0+35/ȮĶŃĭĭŏĶħŅĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
0/0+350ȮŏĪėĬŇėŒĬĔŅĶĸħĕĬŅħĕŀĚĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

 Ȯ1&&1'+.+4' 
/+0 R R R R M R 

0/0+351ȮĔŅĶĽŊŗŀĽŅĶĭĬőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃ1&&1'+.+4' /+0 R R R R M R 
0/0+352ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĸŉĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
0/0+353ȮĻŅĽĨĶƢŐľƞĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸĕĬŅħ

ŒľĠƞȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' 
/+0 R R R R M R 

0/0+355ȮėĺŅĴĮĸŀħĳńĵŏėĶŊŀĕƞŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' /+0 R R R R M R 

0/0+359ȮĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 

212+580ȮėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 

212+581 ĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸĽĴńĵŒľĴƞ ȮȮȮȮȮȮȮȮȮȮ1&&1'+.+4' /+0 R R R R M R 
212+582 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴȮȮȮȮȮ 1&&1'+.+4' /+0 R R R R M R 
0/0+363ȮőĴŏħĸĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĺŇĪĵŋŐĸŃĔŅĶľŅėƞŅĪňŗ

ŏľĴŅŃĽĴĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
/+0 R R R R M R 

212+597ȮľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸ
ŐĸŃĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1+4&x+y+z' 

/+0 I I R R M R 

ĔĸŋƞĴĺŇĝŅŀŊŗĬȮŕȮ 
212+592 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵȮȮȮȮȮ Ȯ1&&1'+.+4' /+0   R R M R 
212+790 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' /+0   M R M R 
ĔĸŋƞĴĺŇĝŅĪňŗĽŀĬŐĭĭőĴħŌĸ 
0//+310ȮĝŋħĺŇĝŅőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃĽņľĶńĭ

ŀŋĨĽŅľĔĶĶĴȮȮȮȮȮȮȮȮȮȮ 4&&3'+1+/.' 
/+0 R R R R M R 

0//+350ȮĝŋħĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚŐĸŃėŀĴıŇĺŏĨŀĶƢ 
ĺŇĪńĻĬƢĽņľĶńĭŀŋĨĽŅľĔĶĶĴȮȮȮȮȮȮȮȮ Ȯ4&&3'+1+/.' 

/+0 R R R R M R 

ĺŇĝŅĺŇĪĵŅĬŇıĬīƢ 
212+800 ĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /6&.+32+.' /+0 M M M M M M 
212+801 ĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 14&.+/.6+.' /+0 M M M M M M 

6) ĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ 
1) ĝƞĺĚŏĺĸŅ 

  ĨŅĴŐįĬĔŅĶĻŉĔļŅ 
2) ĔŅĶŏĨĶňĵĴĔŅĶ 

(1) ľĸńĔĽŌĨĶĴňĔŅĶŐĬŃĬņŐĬĺĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮ 

(2) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮĔƞŀĬĔŅĶŏĕƟŅŏĶňĵĬŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔ 



ľĴĺħĪňŗȮ2ȮĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 

32Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

(3) ĬńĔĻŉĔļŅĮĶŇĠĠŅőĪėĺĶĽŀĭįƞŅĬőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮĳŅĵŒĬĮƖĔŅĶĻŉĔļŅŐĶĔ 
3) ĔŅĶĮĶŃŏĴŇĬįĸ 

(1) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĴňĔŅĶĬņŏĽĬŀĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢȮĳŅėĔŅĶĻŉĔļŅĸŃȮ/Ȯ
ėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĪņĺŇĪĵŅĬŇıĬīƢ 

(2) ĨƟŀĚŏĽĬŀŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮőħĵėĦŃĔĶĶĴĔŅĶȮĞŉŗĚĮĶŃĔŀĭħƟĺĵ
įŌƟĪĶĚėŋĦĺŋĥŇĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

(3) ĨƟŀĚĽƞĚĶŅĵĚŅĬĺŇĪĵŅĬŇıĬīƢĜĭńĭĽĴĭŌĶĦƢȮĨŅĴĶŌĮŐĭĭĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĔņľĬħ 

(4) ĕƟŀĔņľĬħŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0341 

7) ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 
ĝńŘĬĮƖ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 
/ 
ŏĪŀĴ 
/ 

ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶĺŇěńĵŀĵƞŅĚĴňėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮŐĸŃœħƟĕƟŀŏĽĬŀőėĶĚĶƞŅĚ
ĺŇĪĵŅĬŇıĬīƢ 

  P  P  

ŐĽħĚŀŀĔĩŉĚĔŅĶĴňěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶȮĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃȮĴňěŇĨ
ĽŅīŅĶĦŃȮȮ 

    P P 

ŀīŇĭŅĵŒĬĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅŒĬŏĝŇĚ
ĸŉĔŐĸŃĕńŘĬĨŀĬĔĶŃĭĺĬĔŅĶĪņĺŇěńĵȮ 

P  P    

ŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃőĮĶŐĔĶĴĪŅĚ
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

 P     

/ȮŏĪŀĴȮ0 ŀīŇĭŅĵĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶĨńŘĚ
ĽĴĴŋĨŇģŅĬȮĪņĔŅĶĪħĸŀĚȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ
ĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶ
ĪħĸŀĚȮĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚȮ 

P P P    

0 
ŏĪŀĴ/ 

ĽŊŗŀĽŅĶĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮȮĪńŘĚĳŅļŅœĪĵ
ŐĸŃĳŅļŅĽŅĔĸȮ 

   P   

ŐĽħĚŀŀĔĩŉĚėĺŅĴŏĮƦĬįŌƟĬņȮĶńĭĲƤĚėĺŅĴ
ėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮŐĸŃĔĸƟŅŐĽħĚėĺŅĴ
ėŇħŏľŖĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

     P 

ĴňĪńĔļŃŐĸŃĺŇěŅĶĦĠŅĦŒĬĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĸŃĬņŏĽĬŀįĸĚŅĬ
œħƟŀĵƞŅĚŏľĴŅŃĽĴ 

  P  P  

0 
ŏĪŀĴ0 

ŐĽħĚŀŀĔĩŉĚėĺŅĴŏĮƦĬįŌƟĬņȮĶńĭĲƤĚėĺŅĴ
ėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮŐĸŃĔĸƟŅŐĽħĚėĺŅĴ
ėŇħŏľŖĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

     P 

ĺŅĚŐįĬȮĺŇŏėĶŅŃľƢȮĮĶŃĵŋĔĨƢĻŅĽĨĶƢ
ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĭŌĶĦŅĔŅĶĔńĭĻŅĽĨĶƢ
ŀŊŗĬȮŕȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

P      



ľĴĺħĪňŗȮ2ȮĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 33 

ĝńŘĬĮƖ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 
ŏĕňĵĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀ
ĬŅĬŅĝŅĨŇ 

P P P P P P 

  



 

 

 

ľĴĺħĪňŗȮ5 ėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

1) ĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶ 

1.1 ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
  ėĦŃ-ľĸńĔĽŌĨĶěńħĽĶĶĚĭĮĶŃĴŅĦŐįƞĬħŇĬȮŐĸŃĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟŏıŊŗŀěńħĞŊŘŀĨņĶŅȮĽŊŗŀĔŅĶ
ŏĶňĵĬ  ĔŅĶĽŀĬȮőĽĨĪńĻĬŌĮĔĶĦƢȮŐĸŃĺńĽħŋėĶŋĳńĦĤƢėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏıňĵĚıŀŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŒĬĝńŘĬ ŏĶňĵĬŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 
1.2 ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 

  1'ȮľĬńĚĽŊŀ-ĨņĶŅ 
  2'ȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟ 
  3'ȮėĶŋĳńĦĤƢ 

1.3 ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
  1'ȮĴňėĦŃĔĶĶĴĔŅĶĺŅĚŐįĬȮěńħľŅȮŐĸŃĨŇħĨŅĴĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
  2'ȮŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬŏĽĬŀĶŅĵĝŊŗŀľĬńĚĽŊŀȮĽŊŗŀȮŐĸŃĨņĶŅȮœĮĵńĚėĦŃĔĶĶĴĔŅĶ 
  3'ȮěńħĽĶĶĚĭĮĶŃĴŅĦ 
  4'ȮěńħĶŃĭĭĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

1.4 ĚĭĮĶŃĴŅĦĨŅĴŐįĬȮ 
  1,4,1ȮĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵĭŅĪ'Ȯ 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
ĮƖĚĭĮĶŃĴŅĦ 

0368 0349 0370 0371 0372 

ėƞŅĭņĶŋĚĔŅĶĻŉĔļŅ 60,000 240,000 360,000 240,000  246,000  

ėƞŅĸĚĪŃŏĭňĵĬ 
240,000 

     
480,000  

      
720,000  

      
960,000        984,000  

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ + + + + + 

ĶĺĴĶŅĵĶńĭ 300,000 600,000  900,000  1,200,000    1,230,000  

 
  



ľĴĺħĪňŗȮ3ȮėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 35 

1,4,0ȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵĭŅĪ'ȮȮ 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

0368 0349 0370 0371 0372 

Ĕ,ȮĚĭħņŏĬŇĬĔŅĶ  

/,ȮėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 251,263  502,525    753,788  1,005,050  1,030,177  

0,ȮėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬȮ&œĴƞĶĺĴȮ1' 202,561 405,121  607,682  810,243  830,499  

1,ȮĪŋĬĔŅĶĻŉĔļŅ + + + + + 

2,ȮĶŅĵěƞŅĵĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 120,000 240,000 360,000 480,000 492,000 

ĶĺĴȮ&Ĕ'  573,823  1,147,647  1,721,470  2,295,293  2,352,676  

ĕ,ȮĚĭĸĚĪŋĬ  

ėƞŅėĶŋĳńĦĤƢ 137,844    144,737  151,973    159,572    167,551  

ĶĺĴȮ&ĕ' 137,844  144,737  151,973  159,572     167,551  

ĶĺĴȮ&Ĕ'Ȯ)Ȯ&ĕ' 711,668  1,292,383  1,873,443  2,454,865   2,520,226  

ěņĬĺĬĬńĔĻŉĔļŅ 10 20 20 20 20 

ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅȮ&ėĬ-ĮƖ' 71,167  64,619  93,672    122,743    126,011  

 

 

 

  

 



ľĴĺħĪňŗȮ3ȮėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

36Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ Ȯ 

2) ĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěņĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 

0,/ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ 

Īňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ 

&ĶŃĭŋėĶĭȮ13 ľĸńĔ' 

ĨņŐľĬƞĚĪŅĚ 
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ 
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 
ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀ 
ľĸńĔĽŌĨĶ 

ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

1  ĶŀĚĻŅĽĨĶŅěŅĶĵƢ ĬŅĵėĦħŇĩȮŏěļġƢıńĥĬŅĬĬĪƢ 
ĮĶŇĠĠŅőĪ 

ĮĶŇĠĠŅĨĶň 

2542 

2536 

M,Eng, 

ĺĻ,ĭ, 

Applied Electronics 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 

Tokyo Institute of Technology, Japan 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

2  ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮ ĬŅĚĦńġģŅȮěŇĬħŅŏıŖĝĶƢ( 

ĮĶŇĠĠŅŏŀĔ 
 
 

ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2547 
 
 

2543 
0314 

Ph,D, 
 
 

M,Eng, 
ĺĻ,ĭ, 

Interdisciplinary Course on 
Advanced Science and 
Technology 
Information Engineering 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

The U,ȮofȮTokyo, Japan  
 
 
The U,Ȯof Tokyo, Japan 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

3  ĻŅĽĨĶŅěŅĶĵƢȮ ĬŅĵıĶĝńĵȮıķĔļƢĳńĪĶŅĬĬĨƢ 

ĮĶŇĠĠŅŏŀĔ 

ĮĶŇĠĠŅőĪ 

ĮĶŇĠĠŅĨĶň 

2547 

2540 

2536 

Ph,D, 

ĺĻ,Ĵ, 

ĺĻ,ĭ,ŏĔňĵĶĨŇ

ĬŇĵĴ 

Electrical Engineering 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 

U,Ȯof Minnesota, Twin Cities, U,S,A, 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

4  ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮ ĬŅĵĳŅĦŋĴŅĽȮėņĽńĨĵƢ 

ĮĶŇĠĠŅŏŀĔ 
 

ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2545 
 

2540 
2539 

Ph,D, 
 

M,Eng, 
B,Eng, 

Electronic and Electrical 
Engineering 
Electronics Engineering 
Electronics Engineering 

Imperial College London, U,K, 
 
Imperial College London, U,K, 
Imperial College London, U,K, 

5  ĻŅĽĨĶŅěŅĶĵƢȮ ĬŅĵĴŇĨĶĝńĵȮěĚŏĝňŗĵĺĝņĬŅĠ 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 

 
ĮĶŇĠĠŅĨĶň 

2545 
2539 

 
2535 

Ph,D, 
M,Sc, 

 
ĺĻ,ĭ, 

Electrical Engineering 
Communication and  
Signal Processing  
ĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴ 

U,Ȯof Surrey, U,K, 
U,Ȯof London, U,K, 
 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚ 

6  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮ ĬŅĚĔŋĽŋĴŅĸĵƢȮŏĜĸŇĴĵŅĬĬĪƢ( ĮĶŇĠĠŅŏŀĔ 2546 Nf,B, NmucpȮCjcarpmlgaq U,Ȯof Colorado at Boulder*ȮS,Q,?, 



ľĴĺħĪňŗȮ3ȮėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 37 

Īňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ 

&ĶŃĭŋėĶĭȮ13 ľĸńĔ' 

ĨņŐľĬƞĚĪŅĚ 
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ 
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 
ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀ 
ľĸńĔĽŌĨĶ 

ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

0320 
0315 

K,S, 
ĺĻ,ĭ, 

Cjcarpga_jȮCleglccpgle 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

U,Ȯof Colorado at Boulder*ȮS,Q,?, 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

7  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵĝĸŅĔĶȮėĶŋıĚĻƢĽŇĶŇ( 

ĮĶŇĠĠŅŏŀĔ 
 

ĮĶŇĠĠŅőĪ 
 

ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2560 
 

2554 
 
0326 
2541 

Ph,D, 
 

M,Eng, 
 
ĺĻ,Ĵ, 
ŀĽ,ĭ, 

Electrical and Information 
Engineering  
Telecommunications 
Engineering 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

U, of Sydney, N,S,W,, Australia  
 
Wollongong University, N,S,W,, Australia 
 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵŏŀŏĝňĵŀŅėŏĬĵƢ 

8  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮ ĬŅĚĽŅĺħŋěħŅĺȮĭŌĶĦŃıŅĦŇĝĵƢĔŇě 

ĮĶŇĠĠŅŏŀĔ 
 

ĮĶŇĠĠŅőĪ 
 

ĮĶŇĠĠŅĨĶň 

2556 
 

2546 
 

2542 

Ph,D, 
 
ĺĪ,Ĵ, 

 
ĺĻ,ĭ, 

Electronic and Electrical 
Engineering  
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

University College London, U,K, 
 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

9  ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮ ĬŅĵĶńĔĔķĨĺƢȮħĺĚĽĶƟŀĵĪŀĚ 
ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2556 
2544 
2538 

Ph,D, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

Electronic Engineering 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

U,Ȯof Surrey, U,K,ȮȮ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
10 

 ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮ ĬŅĵŀĳŇŏħĝȮĭŌĶĦĺĚĻƢ 
ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2558 
2552 
2550 

ĮĶ,ħ, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĺĸńĵĸńĔļĦƢ 

11  ŀŅěŅĶĵƢ ĬŅĵĔŇĨĨŇėŋĦȮĪŀĚıŌĸ( 
ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2558 
2553 
2551 

Ph,D, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

Electrical Engineering 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

U,Ȯof Kaiserslautern, Germany  
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

/2  ŀŅěŅĶĵƢ ĬŅĵŏĔňĵĶĨŇĻńĔħŇśȮĺĚļƢőĽıĬŅĔŋĸ 

ĮĶŇĠĠŅŏŀĔ 

 

ĮĶŇĠĠŅőĪ 

ĮĶŇĠĠŅĨĶň 

0332 

 

0316 

0312 

Ph,D, 

 

M,S,E,E 

ĺĻ,ĭ, 

Electrical and Computer 

Engineering 

Electrical Engineering 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 

Wayne State U,, U,S,A, 

 

New York Institute of Technology, U,S,A, 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 



ľĴĺħĪňŗȮ3ȮėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

38Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

Īňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ 

&ĶŃĭŋėĶĭȮ13 ľĸńĔ' 

ĨņŐľĬƞĚĪŅĚ 
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ 
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 
ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀ 
ľĸńĔĽŌĨĶ 

ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

/3  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵŏĔňĵĶĨŇĻńĔħŇśȮŏĽƟĚĝƞĺĵ 

ĮĶŇĠĠŅŏŀĔ 

ĮĶŇĠĠŅőĪ 

ĮĶŇĠĠŅĨĶň 

2563 

2556 

2554 

ĮĶ,ħ, 

ĺĻ,Ĵ, 

ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
 
/4 

 

 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮ ĬŅĵıĸĽŇĪīŇśȮĻŅĬĨŇĮĶŃıńĬīƢ 

ĮĶŇĠĠŅŏŀĔ 

ĮĶŇĠĠŅőĪ 

ĮĶŇĠĠŅĨĶň 

2559 

2554 

2552 

ĺĻ,ħ, 

ĺĻ,Ĵ, 

ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 

15  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵœıőĶěĬƢȮĺŋƞĬĝŋĴ 

ĮĶŇĠĠŅŏŀĔ 
 

ĮĶŇĠĠŅőĪ 
 
ĮĶŇĠĠŅĨĶň 

2553 
 

2547 
 

2540 

ĺĻ,ħ, 
 
ĺĻ,Ĵ, 

 
ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 
 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĴľŅĬėĶ 

16  ŀŅěŅĶĵƢ ĬŅĵĺķĪīŇśȮĺŇĝĔŌĸ 

ĮĶŇĠĠŅŏŀĔ 
 

ĮĶŇĠĠŅőĪ 
 

ĮĶŇĠĠŅĨĶň 

2554 
 

2544 
 

2544 

Ph,D, 
 

M,Eng, 
 

B,S, 

Electrical Engineering 
 
Electrical Engineering 
and Computer Science 
Electrical Engineering 
and Computer Science 

Massachusetts Institute of Technology, 
U,S,A, 
Massachusetts Institute of Technology, 
U,S,A, 
Massachusetts Institute of Technology, 
U,S,A, 

17  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĬŅĵĺĽńĬĨƢȮěńĬĪĶőĝĨŇ 

ĮĶŇĠĠŅŏŀĔ 

 

ĮĶŇĠĠŅőĪ 

 

ĮĶŇĠĠŅĨĶň 

2563 

 

2557 

 

2552 

ĮĶ,ħ, 

 

ĺĻ,Ĵ, 

 

ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĶŃĭĭĞŀĲŐĺĶƢ 

 

ĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴ 

 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 
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ľĴĺħĪňŗȮ3ȮėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 39 

  



ľĴĺħĪňŗȮ3ȮėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

40Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

0,0ȮŀŅěŅĶĵƢĮĶŃěņĪňŗŏĮƦĬŀŅěŅĶĵƢįŌƟĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 

Īňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ 

&ĶŃĭŋėĶĭȮ13 ľĸńĔ' 

ĨņŐľĬƞĚĪŅĚ 
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 

ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀ 
ľĸńĔĽŌĨĶ 

ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

 
1 
 

 ŀŅěŅĶĵƢ ĬŅĵĴĚėĸȮŐĞƞŏěňĵȮ 

ĮĶŇĠĠŅŏŀĔ 
 

ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2555 
 

2543 
2540 

ĺĻ,ħ, 
 
ĺĻ,Ĵ, 
ĺĻ,ĭ,ȮŏĔňĵĶĨŇ
ĬŇĵĴŀńĬħńĭ
ľĬŉŗĚ 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 
 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦ
ĪľŅĶĸŅħĔĶŃĭńĚ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

2  ŀŅěŅĶĵƢ ĬŅĵĳŅėĳŌĴŇȮľŀĵŇŗĚŏěĶŇĠ 
ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2563 
2545 
2543 

ĮĶ,ħ, 
M,S, 
B,S, 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 
Electrical Engineering 
Electrical Engineering 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
U,Ȯof Michigan, Ann Arbor, U,S,A, 
Northwestern U,, U,S,A, 



   

 

 

ľĴĺħĪňŗȮ6 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 

1) ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 

 ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&Ĕ /'ȮĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 
o ĽņŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮ
ĪňŗŏĔňŗĵĺĕƟŀĚ 

o ĴňŏĔĦĤƢėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴȮœħƟŐĔƞȮ 
Á ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵȮ1,03ȮĕŉŘĬœĮȮľĶŊŀĴň
įĸĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
Á ėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&Ĕ /'ȮĔĶĦňĪĺŇĮĶŇĠĠŅ 
o ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮ
ĪňŗŏĔňŗĵĺĕƟŀĚ 

o ĴňŏĔĦĤƢėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴȮœħƟŐĔƞȮ 
Á ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵȮ1,03ȮĕŉŘĬœĮȮľĶŊŀĴň
įĸĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
Á ėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&Ĕ0'ȮĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 
o ĽņŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀ
ĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮľĶŊŀ 

o ŏĮƦĬįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮľĶŊŀĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮȮ 

o ĴňŏĔĦĤƢėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴȮœħƟŐĔƞȮ 
Á įŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵȮ0,3.ȮĕŉŘĬœĮȮľĶŊŀĴň
įĸĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 
Á įŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮľĶŊŀĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĨƟŀĚĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŏıŇŗĴŏĨŇĴ
ĬŀĔŏľĬŊŀěŅĔĪňŗľĸńĔĽŌĨĶĔņľĬħěņĬĺĬȮ1ȮľĬƞĺĵĔŇĨȮőħĵŏĸŊŀĔěŅĔľĴĺħĶŅĵĺŇĝŅ
ĨŅĴľńĺĕƟŀĚŅĬĺŇěńĵȮŀĵƞŅĚœĶĔŖħňȮĔŅĶĸĚĪŃŏĭňĵĬŏıŇŗĴŏĨŇĴĬňŘȮŀŅěœħƟĶńĭĔŅĶĵĔŏĺƟĬȮĪńŘĚĬňŘ
ĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľŖĬĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶƞĺĴĔńĭėĦŃĔĶĶĴĭĶŇľŅĶľĸńĔĽŌĨĶ 
Á ėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 

ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶȮ&Ĕ0'ȮĔĶĦňĪĺŇĮĶŇĠĠŅ 



ľĴĺħĪňŗȮ4ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 

42Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

o ĽņŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀ
ĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮľĶŊŀ 

o ĽņŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮľĶŊŀĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮȮ 

o ĴňŏĔĦĤƢėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴȮœħƟŐĔƞȮ 
Á įŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵȮ0,3.ȮĕŉŘĬœĮȮľĶŊŀĴň
įĸĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 
Á įŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňȮŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮėĶŋĻŅĽĨĶĭńĦĤŇĨȮ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮľĶŊŀĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĨƟŀĚĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŏıŇŗĴŏĨŇĴ
ĬŀĔŏľĬŊŀěŅĔĪňŗľĸńĔĽŌĨĶĔņľĬħěņĬĺĬȮ1ȮľĬƞĺĵĔŇĨȮőħĵŏĸŊŀĔěŅĔľĴĺħĶŅĵĺŇĝŅ
ĨŅĴľńĺĕƟŀĚŅĬĺŇěńĵȮŀĵƞŅĚœĶĔŖħňȮĔŅĶĸĚĪŃŏĭňĵĬŏıŇŗĴŏĨŇĴĬňŘȮŀŅěœħƟĶńĭĔŅĶĵĔŏĺƟĬȮĪńŘĚĬňŘ
ĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľŖĬĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶƞĺĴĔńĭėĦŃĔĶĶĴĭĶŇľŅĶľĸńĔĽŌĨĶ 
Á ėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 

2) ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
o ĬńĔĻŉĔļŅĪňŗĽĴńėĶŏĕƟŅŏĶňĵĬŒĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮįŌƟĞŉŗĚĴŇœħƟĽņŏĶŖě
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĽŅĕŅĺŇĻĺĔĶĶĴœĲĲƚŅľĶŊŀŏĪňĵĭŏĪƞŅȮŀŅěœĴƞĴňıŊŘĬģŅĬėĺŅĴĶŌƟ
ŀĵƞŅĚŏıňĵĚıŀĪňŗěŃŏĶňĵĬŒĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

o ĬńĔĻŉĔļŅĪňŗĽĴńėĶŏĕƟŅŏĶňĵĬŒĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮȮĴňĮƤĠľŅĪńĔļŃĔŅĶ
ŒĝƟĳŅļŅŀńĚĔķļ 

3) ĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ2,Ȯ 
o ěńħĔŅĶĽŀĭĕƟŀŏĕňĵĬĕĦŃĽŀĭŏĕƟŅĻŉĔļŅȮŏıŊŗŀŏĮƦĬĔŅĶĺńħėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅȮ 
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University őħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮ
Kanazawa University ĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

2) įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚ
ĬƟŀĵœħƟĶńĭĔŅĶŏįĵŐıĶƞŒĬĶŌĮŐĭĭĭĪėĺŅĴȮľĶŊŀĬĺńĨĔĶĶĴȮľĶŊŀĽŇŗĚĮĶŃħŇļģƢȮľĶŊŀįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶŀŊŗĬĞŉŗĚĽŅĴŅĶĩĽŊĭėƟĬœħƟĨŅĴĪňŗĽĳŅĴľŅĺŇĪĵŅĸńĵĔņľĬħȮ 

3) ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıȮľĶŊŀ
ĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮȮ&Full  Paper'ȮȮœħƟĶńĭ
ĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮȮ&Proceedings'ȮȮħńĚĔĸƞŅĺȮĞŉŗĚœĴƞ
ĞŘņĔńĭįĸĚŅĬĪňŗĵŊŗĬĕŀĽņŏĶŖěĔŅĶĻŉĔļŅĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŒĬĔŅĶĵŊŗĬĕŀĽņŏĶŖě
ĔŅĶĻŉĔļŅěŅĔȮKanazawa University ŐĸŃ 

4) ĨƟŀĚĽŀĭŏĪňĵĭľĶŊŀĽŀĭįƞŅĬėĺŅĴĶŌƟĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮŏĶŊŗŀĚȮ
ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĳŅļŅĨƞŅĚĮĶŃŏĪĻĕŀĚĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶŇĠĠŅőĪȮŏıŊŗŀĽņŏĶŖě
ĔŅĶĻŉĔļŅȮ 

5) ĴňėŋĦĽĴĭńĨŇŀŊŗĬȮŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ 

3) ĔŅĶŀŋĪīĶĦƢįĸĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅȮ 
1) ĬńĔĻŉĔļŅĽŅĴŅĶĩŀŋĪīĶĦƢįĸĔŅĶŏĶňĵĬœħƟȮőħĵĽŅĴŅĶĩĵŊŗĬėņĶƟŀĚĨƞŀėĦŃĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢŒĬĔŅĶıŇěŅĶĦŅėņĶƟŀĚħńĚĔĸƞŅĺȮȮĞŉŗĚěŃĽƞĚŏĶŊŗŀĚĨƞŀ
ŒľƟĽŅĕŅĺŇĝŅłȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬľĶŊŀįŌƟĽŀĭȮĪņŏĶŊŗŀĚĝňŘŐěĚĬńĔĻŉĔļŅĨƞŀœĮȮĔĶŃĭĺĬĔŅĶ
ħńĚĔĸƞŅĺŒĝƟŏĺĸŅĮĶŃĴŅĦȮ0ȮĽńĮħŅľƢ 



ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬȮŐĸŃȮŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ 

46Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

2) ĬńĔĻŉĔļŅĽŅĴŅĶĩŀŋĪīĶĦƢĔŅĶĔĶŃĪņĪňŗœĴƞŏĮƦĬīĶĶĴŀŊŗĬȮŕȮĨƞŀėĦŃĔĶĶĴĔŅĶīĶĶĴĳŇĭŅĸ
ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢŒĬĔŅĶıŇěŅĶĦŅėņĶƟŀĚȮľŅĕƟŀŏĪŖěěĶŇĚȮŏıŊŗŀėĺŅĴŏĮƦĬīĶĶĴŐĔƞĪŋĔ
İƙŅĵ 



   

  

 

ľĴĺħĪňŗȮ8ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

1) ĔŅĶěńħĔŅĶėŋĦĳŅıľĸńĔĽŌĨĶ 

ȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶłȮĴňŐĬĺĪŅĚĔŅĶĺŅĚŐįĬȮėĺĭėŋĴȮĮĶŃĔńĬŐĸŃĮĶńĭĮĶŋĚėŋĦĳŅıľĸńĔĽŌĨĶȮħńĚĬňŘ 
 1,1'ȮĔŅĶĺŅĚŐįĬĽĶƟŅĚ-ıńĥĬŅľĸńĔĽŌĨĶ8ȮľĸńĔĽŌĨĶłȮœħƟĽĶƟŅĚ-ıńĥĬŅľĸńĔĽŌĨĶĨŅĴŐĬĺĪŅĚȮ
OBE őħĵĴňĔŅĶŐĨƞĚĨńŘĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĳŅĵĬŀĔŏĮƦĬĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĶƞĺĴĔńĭėĦŅěŅĶĵƢ
ŒĬľĸńĔĽŌĨĶȮĴňĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵėĶĭĪŋĔĳŅėĽƞĺĬȮŐĸŃĽŀħėĸƟŀĚĨŅĴ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0343ȮĨĸŀħěĬĺŇŏėĶŅŃľƢįĸĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶłȮ
ĪňŗįƞŅĬĴŅȮ&ĳŅėįĬĺĔȮğ'ȮőħĵĬņįĸĔŅĶĺŇŏėĶŅŃľƢĴŅĔņľĬħŏĮƦĬȮPLOs ĕŀĚľĸńĔĽŌĨĶȮľĸńĔĽŌĨĶłȮĬņȮ
PLOs ĴŅĔņľĬħȮA-S-K ŐĸƟĺĽĶƟŅĚĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅȮĪňŗĨŀĭĽĬŀĚĨƞŀȮA-S-ȮK ĪňŗĽŀħėĸƟŀĚĔńĭȮPLOs 
ĕŀĚľĸńĔĽŌĨĶȮ&ĳŅėįĬĺĔȮĔ+ė'ȮŐĸŃĔņľĬħőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĨĸŀħěĬĔņľĬħĔĸĵŋĪīƢĔŅĶ
ĮĶŃŏĴŇĬŐĸŃĔĸĵŋĪīƢĔŅĶĺńħĮĶŃŏĴŇĬįĸŏıŊŗŀŒľƟŏĮƦĬŐĬĺĪŅĚŐĔƞŀŅěŅĶĵƢįŌƟĽŀĬȮŒĬĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ&ľĴĺħȮ4'ȮĬŀĔěŅĔĬňŘȮľĸńĔĽŌĨĶłȮĵńĚĴňĔŅĶŒľƟįŌƟĽŀĬĨƟŀĚěńħĪņŐįĬĔŅĶ
ĽŀĬĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮŏĮƦĬĨƟĬȮ 

 1,2'ȮĔŅĶėĺĭėŋĴėŋĦĳŅıľĸńĔĽŌĨĶ8ȮľĸńĔĽŌĨĶłȮĔņľĬħĔŅĶĺŇīňĔŅĶĺńħėŋĦĳŅıľĸńĔĽŌĨĶłȮħńĚĬňŘ 

ėŋĦĳŅı ĺŇīňĔŅĶĺńħ 

ħƟŅĬŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ ĶƟŀĵĸŃŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĪňŗŏĮƦĬœĮĨŅĴĕƟŀĔņľĬħ 

ħƟŅĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ įĸĮĶŃŏĴŇĬĨŅĴŏĔĦĤƢĪňŗœħƟĨĔĸĚĔńĭĪŅĚĴľŅĺŇĪĵŅĸńĵłȮŏĝƞĬȮ 
AUN QA ŏĮƦĬĨƟĬȮŒĬĶŃħńĭėŃŐĬĬĪňŗĶńĭœħƟȮ&acceptable' 

ľĸńĔĽŌĨĶłȮœħƟĴňįŌƟŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėĺĭėŋĴėŋĦĳŅıľĸńĔĽŌĨĶħńĚĬňŘ 

  ĔĶĶĴĔŅĶĺŇĝŅĔŅĶĶŃħńĭĴľŅĺŇĪĵŅĸńĵŐĸŃėĦŃȮħŌŐĸėŋĦĳŅıĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

  ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŐĸŃįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĪņľĬƟŅĪňŗıńĥĬŅŐĸŃĭĶŇľŅĶ
ľĸńĔĽŌĨĶĶƞĺĴĔńĬĔņľĬħŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĶĺĴĩŉĚĔŅĶĽĶƟŅĚĭĶĶĵŅĔŅĻŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮĔŅĶĨŇħĨŅĴĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶȮĔŅĶĮĶńĭĮĶŋĚıńĥĬŅĔŅĶħņŏĬŇĬĔŅĶŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĳŅĵŒĨƟŐĬĺĪŅĚĔŅĶĮĶŃĔńĬėŋĦĳŅıĨŅĴŏĔĦĤƢȮAUN+QAȮŐĸŃĶŅĵĚŅĬĴľŅĺŇĪĵŅĸńĵĪŋĔ
ĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

  ŀŅěŅĶĵƢįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅȮĪņľĬƟŅĪňŗěńħĪņȮcourse specificationȮĺŅĚŐįĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĔńĭŀŅěŅĶĵƢįŌƟĽŀĬȮħņŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĨŇħĨŅĴĮĶŃŏĴŇĬįĸ
ĶŅĵĺŇĝŅĪňŗĶńĭįŇħĝŀĭŏĮƦĬœĮŀĵƞŅĚĴňėŋĦĳŅı 
 1,3'ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ8ȮľĸńĔĽŌĨĶĔņľĬħĨńĺĝňŘĺńħŐĸŃŒĝƟŏĔĦĤƢĮĶŃĔńĬėŋĦĳŅıȮŏĝƞĬȮ
AUN+QA ŒĬĔŅĶĨŇħĨŅĴėŋĦĳŅıľĸńĔĽŌĨĶȮĮĶŃěņĮƖȮ&ĕƟŀȮ2'ȮőħĵĨńĺĝňŘĺńħĪňŗœĴƞŏĮƦĬœĮĨŅĴĪňŗľĸńĔĽŌĨĶ
łȮĔņľĬħȮľĶŊŀįĸĮĶŃŏĴŇĬĨŅĴŏĔĦĤƢėŋĦĳŅıľĸńĔĽŌĨĶłȮĪňŗľĸńĔĽŌĨĶĔņľĬħĴňėƞŅĨŗņĔĺƞŅĕƟŀŏĮƚŅľĴŅĵȮ
ěŃĩŌĔĬņĴŅĮĶńĭĮĶŋĚŒĬĕƟŀȮ1,4' 



ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

48Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

 1,4'ȮĔŅĶıńĥĬŅȮ-ȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĮĶŃěņĮƖ8ȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮĴňĔŅĶĮĶŃĝŋĴŏıŊŗŀ
ĨŇħĨŅĴŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĪňŗĴňĨńĺĝňŘĺńħĪňŗœĴƞŏĮƦĬœĮĨŅĴŏĔĦĤƢľĶŊŀėƞŅŏĮƚŅľĴŅĵĪňŗĔņľĬħœĺƟŒĬ
ĕƟŀȮ1,3'ȮŐĸŃĨŇħĨŅĴĔŅĶĮĶńĭĮĶŋĚŒĬĶŀĭĔŅĶĮĶŃŏĴŇĬĪňŗįƞŅĬĴŅ 

2) ĨńĺĝňŘĺńħėŋĦĳŅıľĸńĔĽŌĨĶłȮħƟŅĬŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮĮĶŃěņĮƖ 

 ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶĔņľĬħĨńĺĝňŘĺńħėŋĦĳŅıľĸńĔĽŌĨĶȮħƟŅĬŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶłȮĮĶŃěņĮƖȮ
ŏıŊŗŀŒĝƟŒĬĔŅĶĔņĔńĭŐĸŃĮĶńĭĮĶŋĚėŋĦĳŅıľĸńĔĽŌĨĶȮőħĵĴňĨńĺĝňŘĺńħȮ7 ĨńĺĝňŘĺńħȮħńĚĬňŘ 

1) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮ
ĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵȮ2 ėĶńŘĚĨƞŀĮƖȮőħĵĨƟŀĚĭńĬĪŉĔĔŅĶ
ĮĶŃĝŋĴĪŋĔėĶńŘĚ 

2) ĶƟŀĵĸŃ 100 ĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀŅěŅĶĵƢĮĶŃěņȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔȮ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĶƞĺĴȮĮĶŃīŅĬĽŀĭĺŇĪĵŅĬŇıĬīƢȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĪňŗŏĮƦĬœĮ
ĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0343 

3) ĶƟŀĵĸŃȮ100 ĕŀĚĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅĪňŗŏĮƕħĽŀĬĴňĶŅĵĸŃŏŀňĵħŒĬĶŃĭĭȮcourse specification 
ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 

4) ĶƟŀĵĸŃȮ100 ĕŀĚĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅĪňŗŏĮƕħĽŀĬĴňĔŅĶěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶŒĬĶŃĭĭȮ
course specification ĳŅĵŒĬȮ30 ĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅ 

5) ĶƟŀĵĸŃȮ100 ĕŀĚĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚȮ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶ
ħņŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬĮƖĪňŗįƞŅĬĴŅ 

6) ŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėņŐĬŃĬņħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
7) ŀŅěŅĶĵƢĮĶŃěņĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ-ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ 

3) ĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚ 

 ħƟŅĬėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 

  ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒĬľĸńĔĽŌĨĶĪŋĔĮƖȮŏıŊŗŀ
ĨŇħĨŅĴėĺŅĴĪńĬĽĴńĵĕŀĚŀĚėƢėĺŅĴĶŌƟľĶŊŀĪńĔļŃĪňŗįŌƟŒĝƟĭńĦĤŇĨĨƟŀĚĔŅĶȮŒĬĔĶĦňĪňŗįŌƟŒĝƟĭńĦĤŇĨĨƟŀĚĔŅĶŀĚėƢ
ėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵľĶŊŀĪńĔļŃĪňŗŏıŇŗĴŏĨŇĴěŅĔĪňŗĶŃĭŋœĺƟŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮľĸńĔĽŌĨĶĴňŐĬĺĪŅĚȮħńĚĬňŘ 

1) ŏıŇŗĴŏĨŇĴŏĬŊŘŀľŅľĶŊŀĪńĔļŃħńĚĔĸƞŅĺŒĬĶŅĵĺŇĝŅȮĪňŗĭĶĶěŋŀĵŌƞŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶľĶŊŀŏĽĬŀ
ĕŀŏĮƕħĶŅĵĺŇĝŅŒľĴƞ 

2) ěńħĔŇěĔĶĶĴĬŀĔľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňŀĚėƢėĺŅĴĶŌƟľĶŊŀĪńĔļŃĪňŗįŌƟŒĝƟĭńĦĤŇĨĨƟŀĚĔŅĶ 
ħƟŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅŐĸŃĶŃħńĭľĸńĔĽŌĨĶ 

 ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶĔņľĬħįĸĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅŐĸŃĶŃħńĭĝńŘĬĮƖȮŏıŊŗŀŒĝƟŒĬĔŅĶ
ĨŇħĨŅĴıńĥĬŅĔŅĶĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅŐĸŃĶŃħńĭĝńŘĬĮƖȮŏıŊŗŀŒľƟĴńŗĬŒěĺƞŅĬńĔĻŉĔļŅěŃ
ĭĶĶĸŋįĸĔŅĶŏĶňĵĬĶŌƟĪňŗľĸńĔĽŌĨĶœħƟĔņľĬħœĺƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħȮŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĴň
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮœĴƞŏĮƦĬœĮĨŅĴĪňŗľĸńĔĽŌĨĶĔņľĬħȮľĸńĔĽŌĨĶĴňŐĬĺĪŅĚȮħńĚĬňŘ 

/'ȮěńħĽŀĬŏĽĶŇĴŒľƟŐĔƞĬńĔĻŉĔļŅĪňŗĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŗņĔĺƞŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 



ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 49 

0'ȮěńħĔŇěĔĶĶĴĬŀĔľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŒľƟŏĮƦĬœĮĨŅĴĪňŗŏĔĦĤƢ
ľĸńĔĽŌĨĶĔņľĬħ 

ħƟŅĬŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

 ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶĽņĶĺěįĸĚŅĬĺŇĝŅĔŅĶȮĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢ
ĮĶŃěņľĸńĔĽŌĨĶĪŋĔĮƖȮŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĪňŗĔĶŃĪĶĺĚȮŀĺ,ȮĔņľĬħȮőħĵĴňĔŅĶĮĶŃĝŋĴĕŀĚ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĨŇħĨŅĴŐĸŃľŅŐĬĺĪŅĚŏıŊŗŀŒľƟŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢ
ĮĶŃěņľĸńĔĽŌĨĶĴňįĸĚŅĬĺŇĝŅĔŅĶŏĮƦĬœĮĨŅĴŏĔĦĤƢȮŒĬĔĶĦňĪňŗœĴƞĽŅĴŅĶĩľŅŀŅěŅĶĵƢĪņľĬƟŅĪňŗ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶœħƟȮľĸńĔĽŌĨĶĴňŐĬĺĪŅĚħńĚĬňŘ 

1) ĔņľĬħŒľƟŀŅěŅĶĵƢĪňŗĴňįĸĚŅĬĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĪņľĬƟŅĪňŗįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
2) ıŇěŅĶĦŅĸħĳŅĶŃĚŅĬĽŀĬȮŏıŊŗŀŒľƟŀŅěŅĶĵƢěńħĽĶĶŏĺĸŅŒĬĔŅĶĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
3) ľŅĶŊŀĔńĭėĦŃłȮŏıŊŗŀıŇěŅĶĦŅŐĨƞĚĨńŘĚŀŅěŅĶĵƢĮĶŃěņŒĬĽŅĕŅĺŇĝŅŒĔĸƟŏėňĵĚĴŅŏĮƦĬ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

 ħƟŅĬěņĬĺĬĬńĔĻŉĔļŅ 

 ľĸńĔĽŌĨĶłȮĴňĔŅĶĮĶŃĝŅĽńĴıńĬīƢľĸńĔĽŌĨĶłȮŐĸŃŏıŇŗĴĝƞŀĚĪŅĚĨƞŅĚȮŕȮŒĬĔŅĶĶńĭĬńĔĻŉĔļŅȮŒĬ
ĔĶĦňĪňŗľĸńĔĽŌĨĶĴňĬńĔĻŉĔļŅœĴƞŏĮƦĬœĮĨŅĴŐįĬĪňŗľĸńĔĽŌĨĶĔņľĬħȮľĸńĔĽŌĨĶĴňŐĬĺĪŅĚȮħńĚĬňŘȮ 

1) ȮěńħĽĶĶĪŋĬĔŅĶĻŉĔļŅŒľƟŐĔƞįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶ 
2) ȮĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ4 ŏĕƟŅĶƞĺĴőėĶĚĔŅĶĨĶň-őĪ 5 ĮƖ 

 
 



 

  

 

ľĴĺħĪňŗ 9 ĶŃĭĭŐĸŃĔĸœĔĕŀĚĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

1) ĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

  ľĸńĔĽŌĨĶłȮĴňĔŅĶŐĨƞĚĨńŘĚĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮĪňŗĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĮĶŃĔŅĻłȮĕŀĚ
ĔĶŃĪĶĺĚȮŀĺ,ȮőħĵĔĶĶĴĔŅĶĪņľĬƟŅĪňŗŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĔŅĶĔņĔńĭĴŅĨĶģŅĬȮėŋĦĳŅıĭńĦĤŇĨȮ
ĪňŗĪņŒľƟŏĔŇħĔŅĶıńĥĬŅėŋĦĳŅıŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒĬħƟŅĬĨƞŅĚȮŕȮőħĵŒĝƟŐĬĺĪŅĚȮPDCA &Plan, Do, 
Check, Act'ȮőħĵĪŋĔĮƖĔŅĶĻŉĔļŅȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶœħƟĴňĔŅĶĨŇħĨŅĴıńĥĬŅĔŅĶĽĴĶĶĩĬŃ
ĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖȮŏıŊŗŀŒľƟĴńŗĬŒěœħƟĺƞŅįŌƟŏĶňĵĬĽŅĴŅĶĩĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗľĸńĔĽŌĨĶœħƟ
ĺŅĚœĺƟ 

  ĬņįĸĮĶŃŏĴŇĬěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪŋĔĳŅėĽƞĺĬȮĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮĨĸŀħěĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃŏĬŊŘŀľŅĽŅĶŃĕŀĚĶŅĵĺŇĝŅ 

  ĪĭĪĺĬįĸĔŅĶħņŏĬŇĬĔŅĶŐĸŃěńħĪņĶŅĵĚŅĬȮAUN+QA ľĶŊŀħņŏĬŇĬĔŅĶĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ
ŀŊŗĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢŒľƟėĺŅĴŏľŖĬĝŀĭ 

  ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶłȮĨŅĴėĺŅĴŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢȮľĶŊŀŀĵƞŅĚĬƟŀĵĨƟŀĚĪŋĔȮŕȮ3ȮĮƖȮőħĵŒĝƟ
ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶĨŅĴŐĬĺĪŅĚȮOBE ŐĸŃĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟėĶŀĭėĸŋĴĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0343ȮľĶŊŀȮĜĭńĭĪňŗĴňįĸĭńĚėńĭŒĝƟĮƤěěŋĭńĬ 

  ľĸńĔĽŌĨĶœħƟĴňĝƞŀĚĪŅĚĔŅĶĽŊŗŀĽŅĶȮŐĸŃŏįĵŐıĶƞŒľƟĴňįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĶńĭĪĶŅĭįƞŅĬĝƞŀĚĪŅĚ
ĨƞŅĚȮŕȮŏĝƞĬȮwebsite ĕŀĚėĦŃ-ĽŅĕŅĺŇĝŅ-ľĸńĔĽŌĨĶȮŐįƞĬıńĭĮĶŃĝŅĽńĴıńĬīƢȮĽŊŗŀȮonline ŀŊŗĬȮŕȮ
ŏĝƞĬ FacebookȮŏĮƦĬĨƟĬ 

2) ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞ 
ĔŅĶŏĨĶňĵĴĔŅĶŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
1) ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬȮĨƟŀĚŏĕƟŅĶńĭĔŅĶĮģĴĬŇŏĪĻŀŅěŅĶĵƢŒľĴƞȮ 
2) ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬĨƟŀĚœħƟĶńĭĔŅĶİƗĔŀĭĶĴȮĨŅĴőėĶĚĔŅĶĽĴĶĶĩĬŃĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮ
 ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĔŅĶŏĨĶňĵĴĔŅĶŒĬĶŃħńĭėĦŃȮ 
1) ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŒľĴƞĪŋĔėĬȮœħƟŏĕƟŅĶńĭĔŅĶĮģĴĬŇŏĪĻŀŅěŅĶĵƢŒľĴƞȮ 
2) ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŒľĴƞĪŋĔėĬœħƟĶńĭĔŅĶİƗĔŀĭĶĴȮĨŅĴőėĶĚĔŅĶĽĴĶĶĩĬŃĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

3) ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŒľĴƞĪŋĔėĬȮĴňĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

3) ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 

 3,1ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

 ĔŅĶıńĥĬŅĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
1'Ȯ ěńħŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬľńĺĕƟŀĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏĝƞĬȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅıŊŘĬģŅĬ
ĔŅĶĽĶƟŅĚėĶŌĴŊŀŀŅĝňıȮĔŅĶĽŀĬŐĭĭȮactive learning 



ľĴĺħĪňŗȮ7ȮĶŃĭĭŐĸŃĔĸœĔĕŀĚĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 51 

2'Ȯ ĴňőėĶĚĔŅĶıńĥĬŅĽĴĶĶĩĬŃĔŅĶĽŀĬŀŅěŅĶĵƢĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĞŉŗĚėĶŀĭėĸŋĴĪńĔļŃ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕńŘĬıŊŘĬģŅĬȮŐĸŃĕńŘĬĽŌĚȮĔŅĶįĸŇĨĽŊŗŀĔŅĶĽŀĬȮĶĺĴĪńŘĚĔŅĶĺńħŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸ 

 ĔŅĶıńĥĬŅĶŃħńĭėĦŃȮ 
/'ȮĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĮĶŃĝŋĴŏĝŇĚĮĢŇĭńĨŇĔŅĶŒĬħƟŅĬĨƞŅĚȮŕȮŏĝƞĬȮĔŅĶĽĶƟŅĚėĶŌĴŊŀŀŅĝňıȮĔŅĶ
ĽŀĬŐĭĭȮactive learning  

 0'ȮĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢȮŏĕƟŅĶƞĺĴőėĶĚĔŅĶıńĥĬŅĽĴĶĶĩĬŃĔŅĶĽŀĬȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

1,0 ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕȮ 

ĔŅĶıńĥĬŅŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŒľƟĪŋĬĽĬńĭĽĬŋĬĔŅĶœĮŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮŏıŊŗŀŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĨƞŅĚĮĶŃŏĪĻ 

ĔŅĶıńĥĬŅĶŃħńĭėĦŃ 
ėĦŃŒľƟĪŋĬĽĬńĭĽĬŋĬĔŅĶœĮŏĕƟŅĶƞĺĴĮĶŃĝŋĴŏıŊŗŀŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĨƞŅĚĮĶŃŏĪĻ 

4) ĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬ 
  ľĸńĔĽŌĨĶłȮĴňĔĶŃĭĺĬĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮőħĵĴňĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪņľĬƟŅĪňŗŏĮƦĬ
ĔĶĶĴĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮĴňĝƞŀĚĪŅĚĔŅĶĶńĭŐěƟĚĕƟŀĶƟŀĚŏĶňĵĬįƞŅĬȮe+mail ĕŀĚĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶľĶŊŀĮĶŃīŅĬľĸńĔĽŌĨĶľĶŊŀĭńĬĪŉĔĕƟŀėĺŅĴȮŏĮƦĬĨƟĬȮȮőħĵĴňĔŅĶħņŏĬŇĬĔŅĶħńĚĬňŘ 

o ĶńĭĕƟŀĶƟŀĚŏĶňĵĬįƞŅĬĝƞŀĚĪŅĚĨƞŅĚȮŕ 
o ıŇěŅĶĦŅĕƟŀĶƟŀĚŏĶňĵĬĺƞŅĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĴňŀņĬŅěŒĬĔŅĶŐĔƟœĕľĶŊŀœĴƞ 
o ŒĬĔĶĦňĪňŗĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĴňŀņĬŅěŒĬĔŅĶŐĔƟœĕȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŐěƟĚ
œĮĵńĚįŌƟĪňŗŏĔňŗĵĺĕƟŀĚŒľƟħņŏĬŇĬĔŅĶŐĔƟœĕȮŐĸƟĺŐěƟĚįĸĔŅĶŐĔƟœĕŒľƟįŌƟĶƟŀĚŏĶňĵĬ 

o ŒĬĔĶĦňĪňŗĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶœĴƞĴňŀņĬŅěŒĬĔŅĶŐĔƟœĕȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĮĶŃĽŅĬĔńĭįŌƟĭĶŇľŅĶĶŃħńĭėĦŃȮľĶŊŀľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀŒľƟıŇěŅĶĦŅŐĔƟœĕȮŐĸƟĺŐěƟĚ
įĸĔŅĶŐĔƟœĕŒľƟįŌƟĶƟŀĚŏĶňĵĬ 



 

  

ĳŅėįĬĺĔȮ 
Ĕ ĨŅĶŅĚĺŇŏėĶŅŃľƢėĺŅĴĽŀħėĸƟŀĚĕŀĚȮPLOs ĔńĭĺŇĽńĵĪńĻĬƢȮıńĬīĔŇěȮėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨȮŐĸŃ 
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
ĕ ĨŅĶŅĚŐĽħĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭ Knowledge -ȮAttitude -ȮSkill 
ė ĨŅĶŅĚŐĽħĚĶŅĵĺŇĝŅȮĔńĭ Knowledge -ȮAttitude -ȮSkill 
Ě ŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗĽŃĪƟŀĬ 
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ě ĕƟŀĴŌĸĶŅĵĺŇĝŅĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated Learning 8ȮWIL' 
Ĝ ĕƟŀĴŌĸĔĸŋƞĴĝŋħĺŇĝŅȮ&Module'ȮŒĬľĸńĔĽŌĨĶ 
ĝ ėņŀīŇĭŅĵĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE  
Ğ ĕƟŀŏĽĬŀŐĬŃĕŀĚĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 

  ğ ȮįĸĔŅĶĺŇŏėĶŅŃľƢĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮŐĸŃĔŅĶŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚ 
   ȮľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ 
Ġ ŏŀĔĽŅĶĕƟŀĨĔĸĚėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶȮ&MOU'Ȯ 

  ġ ĳŅĶŃĚŅĬĽŀĬŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ
ĪŋĔėĬ 

  Ģ ĳŅĶŃĚŅĬĽŀĬŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢĮĶŃěņĪŋĔėĬ 
ģ ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĭńĦĤŇĨĻŉĔļŅȮ0341 

Ĥ ėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

  

 

 

 

 

 

 

 



 

  

 

ĳŅėįĬĺĔȮȮĔ 

ĨŅĶŅĚĺŇŏėĶŅŃľƢėĺŅĴĽŀħėĸƟŀĚĕŀĚȮPLOs ĔńĭĺŇĽńĵĪńĻĬƢȮıńĬīĔŇěȮėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨȮŐĸŃ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 

įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

ĶŃħńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ 

Vision 

- ŏĮƦĬĴľŅĺŇĪĵŅĸńĵŐľƞĚėŋĦėƞŅȮŏıŊŗŀĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬĶŃħńĭŐĬĺľĬƟŅĕŀĚőĸĔ 

P     P 

- ŏĮƦĬĴľŅĺŇĪĵŅĸńĵŏıŊŗŀĬĺńĨĔĶĶĴŐĸŃĽńĚėĴ P     P 
- ĪňŗĴňėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶ P      
- ŏĮƦĬĔĸœĔľĸńĔŒĬĔŅĶıńĥĬŅĳŅėŒĨƟŐĸŃĮĶŃŏĪĻ P     P 
- ĴŋƞĚĽŌƞĴľŅĺŇĪĵŅĸńĵĝńŘĬĬņȮ/ȮŒĬȮ3ȮĕŀĚŀŅŏĞňĵĬĳŅĵŒĬĮƖȮ
ı,Ļ,Ȯ035. 

P     P 

Mission  
ıńĬīĔŇěȮ1 ĽĶƟŅĚėĺŅĴŏĮƦĬįŌƟĬņĪŅĚĺŇĝŅĔŅĶŐĸŃĬĺńĨĔĶĶĴȮ
őħĵĴňĔŅĶĺŇěńĵŏĮƦĬģŅĬŏıŊŗŀĔŅĶıńĥĬŅĳŅėŒĨƟŐĸŃĮĶŃŏĪĻȮ
ŏĝŊŗŀĴőĵĚĽŌƞĽńĚėĴŐĸŃŏėĶŊŀĕƞŅĵĽŅĔĸ 

P     P 

ıńĬīĔŇěȮ0ȮĽĶƟŅĚĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĴňĽĴĶĶĩĬŃĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňıȮĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵȮŒİƙĮƤĠĠŅȮěŇĨĽŅīŅĶĦŃȮŐĸŃ
ĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮ21 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĭĬıŊŘĬģŅĬ
ĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĮĢŇĭńĨŇ 

P P   P P 

ıńĬīĔŇěȮ3ȮıńĥĬŅĴľŅĺŇĪĵŅĸńĵŒľƟŏĮƦĬĽńĚėĴģŅĬėĺŅĴĶŌƟĭĬ
ıŊŘĬģŅĬıľŋĺńĥĬīĶĶĴȮŐĸŃľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇě
ıŀŏıňĵĚȮŏıŊŗŀıńĥĬŅĽŌƞėĺŅĴĵńŗĚĵŊĬŐĸŃĶƞĺĴĽĶƟŅĚĽńĚėĴŐľƞĚ
őŀĔŅĽŐĸŃėĺŅĴŏĮƦĬīĶĶĴ-őħĵŒľƟįŌƟŏĶňĵĬŒİƙĶŌƟœħƟĴňőŀĔŅĽ
ŏĕƟŅĩŉĚėĺŅĴĶŌƟœħƟŀĵƞŅĚľĸŅĔľĸŅĵĶŌĮŐĭĭ 

P    P P 

ŀńĨĸńĔļĦƢĕŀĚĴľŅĺŇĪĵŅĸńĵ 

+ȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňĺŇĬńĵȮŒİƙĮƤĠĠŅȮěŇĨĽŅīŅĶĦŃ     P P 

ĶŃħńĭėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

Vision 
ėĦŃĺŇĻĺłȮĝńŘĬĬņȮĶŃħńĭĮĶŃŏĪĻȮŒĬĔŅĶĽĶƟŅĚĺŇĻĺĔĶĪňŗĴň
ĻńĔĵĳŅıŐĸŃĬĺńĨĔĶĶĴĶŃħńĭĽŅĔĸȮŏıŊŗŀıńĥĬŅĳŅėŒĨƟŐĸŃ
ĮĶŃŏĪĻ 

P      



ĳŅėįĬĺĔȮĔȮĨŅĶŅĚĺŇŏėĶŅŃľƢėĺŅĴĽŀħėĸƟŀĚĕŀĚȮPLOs ĔńĭĺŇĽńĵĪńĻĬƢȮıńĬīĔŇěȮėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨȮŐĸŃėĺŅĴ,,, 

54Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ 

įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

Mission 1 
1,ȮįĸŇĨĺŇĻĺĔĶĪňŗĴňĪńĻĬėĨŇĪňŗħňȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňėĺŅĴĶŌƟ
ŐĸŃĪńĔļŃĶŃħńĭĽŅĔĸ 

P      

2,ȮĽĶƟŅĚȮĭŌĶĦŅĔŅĶȮŐĸŃŏįĵŐıĶƞȮŀĚėƢėĺŅĴĶŌƟŐĸŃĬĺńĨĔĶĶĴ
ĪňŗıńĥĬŅĻńĔĵĳŅıĕŀĚĳŅėŒĨƟŒľƟŏĕƟĴŐĕŖĚȮŐĸŃŏĝŊŗŀĴőĵĚĽŌƞ
ĽŅĔĸ 

P P  P P  

3,ȮĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬĺŇĻĺĔĶĶĴȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴ
ŏĕƟĴŐĕŖĚŐĔƞĝŋĴĝĬĪƟŀĚĩŇŗĬĕŀĚĳŅėŒĨƟŐĸŃĮĶŃŏĪĻ 

 P    P 

Stakeholder Need /(8ȮėĦŅěŅĶĵƢŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ&High power, High 
impact' 
/,ȮŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĪńĬĽĴńĵ P      

2,ȮĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢ P      

3,ȮĪńĔļŃĔŅĶŐĔƟĮƤĠľŅ P P     

4,ȮĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ   P    

5,ȮėĺŅĴĞŊŗŀĽńĨĵƢŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ     P  

6,ȮĴňĶŅĵĺŇĝŅŒľĴƞĪňŗĪńĬĽĴńĵ P P     

7,ȮĔŅĶĪņĚŅĬĺŇěńĵŀĵƞŅĚĴňěĶŇĵīĶĶĴ     P P 

8,ȮĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃĶŃħńĭĝŅĨŇ P      

9,ȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸěŅĔģŅĬĕƟŀĴŌĸĨƞŅĚȮŕ   P    

/0,ȮĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ     P P 

Stakeholder Need 0(8ȮľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚȮ&High power, Low impact'Ȯ&Ĕ,Ȯĕ,Ȯė,ȮĚ,Ȯě,ȮĜ' 

/,ȮĔŅĶŀŀĔŐĭĭȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮ&Ĕ,Ȯĕ,Ȯė,ȮĚ,Ȯě,ȮĜ' P P     

0,ȮĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢȮ&Ĕ,Ȯĕ,Ȯė,ȮĚ,Ȯě,ȮĜ' P P     

1,ȮĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮȮ&Ĕ,Ȯĕ,Ȯė,ȮĚ,Ȯě,ȮĜ'      P 

2,ȮėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ&Ĕ,Ȯĕ,Ȯė,ȮĚ,Ȯě,ȮĜ'     P P 
3,ȮĪńĔļŃħƟŅĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮ&Ĕ,Ȯĕ,Ȯė,ȮĚ,Ȯ
ě,ȮĜ' 

   P   

6,ȮĴňěŇĨĽŅīŅĶĦŃȮĶńĭįŇħĝŀĭĽńĚėĴȮ&Ĕ,Ȯĕ,Ȯė,ȮĚ,Ȯě,ȮĜ'     P  
7,ȮĮĶńĭŏĬŊŘŀľŅŒľƟĨŀĭĽĬŀĚĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ&Ĕ,Ȯĕ,Ȯė,ȮĚ,Ȯě,Ȯ
Ĝ' 

P      

8,ȮĔŅĶĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĺŇěńĵȮ&Ĕ,Ȯĕ,Ȯė,ȮĚ,Ȯě,Ȯ
Ĝ' 

    P P 



ĳŅėįĬĺĔȮĔȮĨŅĶŅĚĺŇŏėĶŅŃľƢėĺŅĴĽŀħėĸƟŀĚĕŀĚȮPLOs ĔńĭĺŇĽńĵĪńĻĬƢȮıńĬīĔŇěȮėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨȮŐĸŃėĺŅĴ,,, 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 55 

įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

Stakeholder Need 1(8ȮĔĸŋƞĴĻŇļĵƢŏĔƞŅ-ĬńĔĻŉĔļŅĮƤěěŋĭńĬȮ&Low power, Low impact'Ȯ&ĝ,ȮĞ,Ȯ
ğ,ȮĠ,Ȯġ,ȮĢ,Ȯģ' 
/,ȮŀĚėƢėĺŅĴĶŌƟħƟŅĬĔŅĶěńħĔŅĶŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ&ĝ,ȮĞ,Ȯ
ğ,ȮĠ,Ȯġ,ȮĢ,Ȯģ' 

P      

2,ȮĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢȮȮ&ĝ,ȮĞ,Ȯğ,ȮĠ,Ȯġ,ȮĢ,Ȯģ' P P     

3,ȮĪńĔļŃĔŅĶŐĔƟĮƤĠľŅȮȮ&ĝ,ȮĞ,Ȯğ,ȮĠ,Ȯġ,ȮĢ,Ȯģ' P P     
4,ȮĪńĔļŃħƟŅĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮȮ&ĝ,ȮĞ,Ȯğ,ȮĠ,Ȯ
ġ,ȮĢ,Ȯģ' 

   P   

5,ȮėĺŅĴĞŊŗŀĽńĨĵƢŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮȮ&ĝ,ȮĞ,Ȯğ,ȮĠ,Ȯġ,ȮĢ,Ȯ
ģ' 

    P  

6,ȮĮĶńĭŏĬŊŘŀľŅĶŅĵĺŇĝŅŒľƟĴňěņĬĺĬĪňŗŏľĴŅŃĽĴȮȮ&ĝ,ȮĞ,Ȯğ,ȮĠ,Ȯ
ġ,ȮĢ,Ȯģ' 

P P     

7,ȮėĺŅĴıĶƟŀĴĕŀĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮ&ĝ,ȮĞ,Ȯğ,ȮĠ,Ȯġ,Ȯ
Ģ,Ȯģ' 

  P    

8,ȮĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮȮ&ĝ,ȮĞ,Ȯğ,ȮĠ,Ȯġ,ȮĢ,Ȯģ'      P 

Stakeholder Need 2(8ȮįŌƟŒĝƟĭńĦĤŇĨȮ&Low power, Low impact'Ȯ&Ĥ,Ȯĥ,ȮĦ,Ȯħ,ȮĨ,Ȯĩ,ȮĪ,Ȯī' 

/,ȮĔŅĶĶńĭĲƤĚėĺŅĴŏľŖĬĕŀĚįŌƟŀŊŗĬȮ&Ĥ,Ȯĥ,ȮĦ,Ȯħ,ȮĨ,Ȯĩ,ȮĪ,Ȯī'      P 

0,ȮĴňėĺŅĴŏĽňĵĽĸŃȮ&Ĥ,Ȯĥ,ȮĦ,Ȯħ,ȮĨ,Ȯĩ,ȮĪ,Ȯī'     P  

3,ȮĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢȮ&Ĥ,Ȯĥ,ȮĦ,Ȯħ,ȮĨ,Ȯĩ,ȮĪ,Ȯī' P P     

4,ȮĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮ&Ĥ,Ȯĥ,ȮĦ,Ȯħ,ȮĨ,Ȯĩ,ȮĪ,Ȯī'      P 
5,ȮėĺŅĴĞŊŗŀĽńĨĵƢŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ&Ĥ,Ȯĥ,ȮĦ,Ȯħ,ȮĨ,Ȯĩ,Ȯ
Ī,Ȯī' 

    P  

6,ȮĪńĔļŃħƟŅĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮȮ&Ĥ,Ȯĥ,ȮĦ,Ȯ
ħ,ȮĨ,Ȯĩ,ȮĪ,Ȯī' 

   P   

7,ȮĮĶńĭŏĬŊŘŀľŅŒĬĝńŘĬŏĶňĵĬȮŐĸŃĔŅĶĺŇěńĵŒľƟĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĔƟŅĺľĬƟŅĕŀĚŏĪėőĬőĸĵňȮ&Ĥ,Ȯĥ,ȮĦ,Ȯħ,ȮĨ,Ȯĩ,ȮĪ,Ȯī' 

P P     

ľĴŅĵŏľĨŋ 
SH18ȮŀŅěŅĶĵƢŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ
ěņĬĺĬȮ03ȮĶŅĵȮȮ 

SH28ȮľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ 
Ĕ, ĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ,' 
ĕ, ĽņĬńĔĚŅĬĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,'ȮȮ 
ė, University Putra Malaysia, MALAYSIA &Joint program'Ȯ 
Ě, Kanazawa University, JAPAN &Joint program' 
ě, Tokai University, JAPAN 



ĳŅėįĬĺĔȮĔȮĨŅĶŅĚĺŇŏėĶŅŃľƢėĺŅĴĽŀħėĸƟŀĚĕŀĚȮPLOs ĔńĭĺŇĽńĵĪńĻĬƢȮıńĬīĔŇěȮėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨȮŐĸŃėĺŅĴ,,, 

56Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ 

Ĝ, The University of Aizu, JAPAN 
SH38ȮĻŇļĵƢŏĔƞŅȮ 
ĝ, ĶľńĽĬńĔĻŉĔļŅȮ33 
Ğ, ĶľńĽĬńĔĻŉĔļŅȮ37 
ğ, ĶľńĽĬńĔĻŉĔļŅȮ4. 
Ġ, ĶľńĽĬńĔĻŉĔļŅȮ4/ 
ġ, ĶľńĽĬńĔĻŉĔļŅȮ40 

ȮȮȮȮȮȮȮĻŇļĵƢĮƤěěŋĭńĬ 
Ģ, ĶľńĽĬńĔĻŉĔļŅȮ44 
ģ, ĶľńĽĬńĔĻŉĔļŅȮ45 

SH48ȮįŌƟŒĝƟĭńĦĤŇĨȮœħƟŐĔƞȮŏħŇĬĪŅĚœĮĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀȮľĶŊŀĽńĴĳŅļĦƢĭĶŇļńĪŐĸŃĴľŅĺŇĪĵŅĸńĵĨƞŅĚȮŕȮ
œħƟŐĔƞ,  
Ĥ, ĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅėȮ&PEA' 
ĥ, ĔŅĶœĲĲƚŅİƙŅĬįĸŇĨȮ&EGAT', 
Ħ, ĭĶŇļńĪőĨőĵĨƟŅȮĪŌőĝȮŏĬŖĔĞƢĨňȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&œĪĵŐĸĬħƢ'ȮěņĔńħ 
ħ, ĭĶŇļńĪȮMaxim Integrated Product &Thailand'Ȯ&MAXIM' 
Ĩ, ĭĶŇļńĪŏĺĽŏĪŇĶƢĬȮħŇěŇĨŀĸȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ&Western Digital',  
ĩ, ĭĶŇļńĪȮľńĺŏĺƞĵȮŏĪėőĬőĸĵňŗȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħȮ&Huawei' 
Ī, ĭĶŇļńĪȮŀŇĬŏĪŀĶƢŏĬŖĨĮĶŃŏĪĻœĪĵȮěņĔńħȮ&ĴľŅĝĬ'Ȯ&INET' 
ī, ĭĶŇļńĪȮŏĬĝńŗĬŐĬĸȮŏŁĸĪƢŐėĶƢȮĞŇĽŏĪŖĴĽƢȮěņĔńħȮ&NHealth' 

 



 

  

 

ĳŅėįĬĺĔȮȮĕ 

ĨŅĶŅĚŐĽħĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭȮKnowledge-Attitude-SkillȮ&K A S' 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ

&PLOs' 
Knowledge 
&Cognitive' 

Attitude 
&Affective' 

Skill 
&Psychomotor' 

PLO18ȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚħƟŅĬ
œĲĲƚŅĔņĸńĚȮľĶŊŀȮœĲĲƚŅĽŊŗŀĽŅĶȮľĶŊŀȮœĲĲƚŅ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮľĶŊŀȮĝňĺĔŅĶŐıĪĵƢ 

KP1+KP10, KC1+
KC7, KEB1+
KEB11 

A2, A3 S3 

PLO28ȮŒĝƟŏėĶŊŗŀĚĴŊŀħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚȮĨŅĴĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 

K19, K22 A1, A2 S1, S3 

PLO38ȮĽŊĭėƟĬĕƟŀĴŌĸěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗ
ĬƞŅŏĝŊŗŀĩŊŀĪŅĚĺŇĝŅĔŅĶȮőħĵŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

K1+K22, KP1+
KP10, KC1+KC7, 
KEB1+KEB11 

A2, A3 
 

S2, S3 
 

PLO48ȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶħƟĺĵ
ĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

K1+K18, KP1+
KP10, KC1+KC7, 
KEB1+KEB11 

A2, A3 S3 

PLO58ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĴň
ėŋĦīĶĶĴěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶ 

K19, K22 A1, A3 S1, S3 

PLO68ȮĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŏıŊŗŀŒľƟ
ĚŅĬĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢĨŅĴĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

K21 A2, A3 S1, S2 

ľĴŅĵŏľĨŋ 
 KP ȮėŊŀȮKnowledge ĔĸŋƞĴĺŇĝŅœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
 KEB ėŊŀȮKnowledge ĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
 KC ȮėŊŀȮKnowledgeȮĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶ 



 

  

 

ĳŅėįĬĺĔȮȮė 

ĨŅĶŅĚŐĽħĚĶŅĵĺŇĝŅȮĔńĭȮKnowledge-Attitude-Skill 
ĶŅĵĺŇĝŅȮȮ-ĔĸŋƞĴĽŅĶŃȮ-ȮModule 

&ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ' Knowledge-Attitude-Skills 

ľĴĺħĺŇĝŅĽńĴĴĬŅ 
212+708ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&0+4+1' 

 
K/+K/6 KP/+KP/. KC/+KC5 KEB/+
KEB//ȮA1 A2 A3ȮS2 S3 

200-502 ĽńĴĴĬŅĺŇĻĺĔĶĶĴ 1(0-2-1) K1+K18, KP1+KP10, KC1+KC7, KEB1+
KEB11ȮA1 A2 A3 S1 S2 S3 

ľĴĺħĺŇĝŅĭńĚėńĭ 
0..+3./ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴ 3&&3'+0+6' K6 K7ȮA1 A2 A3ȮS1 S2 S3 
ľĴĺħĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
212+510 ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K18ȮA1ȮS2 

212+511 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚȮ1                                           3&&3'+0+6' K10 K17 KP1ȮA1ȮS3 

212+512 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚȮ2                                           3&&3'+0+6' K10 K16 KP1ȮA1ȮS2 

212+513 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņœĲĲƚŅĔņĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K10 KP1ȮA1ȮS2 

212+514 ĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K18 KP1ȮA1ȮS3 

212+515 ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔņĸńĚħƟĺĵĺŇīňĔŅĶĪŅĚ
ėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' 

K3 K5 K8 KP3ȮA1ȮS3 

212+516 ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔņĸńĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3&&3'+0+6' KP6ȮA1ȮS2 

212+517 ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔŅĶ
ĔĶŃěŅĵȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' 

KP2 KP7ȮA2ȮS2 

0/0+3/6ȮĺĚěĶĔĶŀĚĔņĸńĚŐŀĔĪňĲŐĸŃĔŅĶėĺĭėŋĴȮȮ3&&3'+0+6' K17 KP1 KP3ȮA1ȮS2 
0/0+3/7ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬ

ĶŃĭĭěƞŅĵĔņĸńĚœĲĲƚŅȮȮ 3&&3'+0+6' 
KP1 KP2 KP3ȮA2ȮS2 

0/0+30.ȮŐĭĭěņĸŀĚŐĸŃĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢĕŀĚĶŃĭĭ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 3&&3'+0+6' 

K3 K8 KP1ȮA1ȮS3 

0/0+30/ȮĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ĔņĸńĚȮȮȮȮ 3&&3'+0+6' 

K5 KP1ȮA1ȮS2 

0/0+300ȮĮƤĠĠŅĮĶŃħŇļģƢŒĬĔŅĶĮĶŃĵŋĔĨƢħƟŅĬœĲĲƚŅĔņĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' 

K4 K8ȮA2ȮS3 

0/0+301ȮĺŇĻĺĔĶĶĴœĲĲƚŅŐĶĚĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3&&3'+0+6' KP5ȮA1ȮS2 
212+571ȮľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ/+2&x+y+z' 

KP1 KP2 KP3 KP4 KP5 KP6 KP7 KP8 
KP9 KP10ȮA1 A2 A3ȮS1 S2 S3 

ľĴĺħĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 



ĳŅėįĬĺĔȮėȮĨŅĶŅĚŐĽħĚĶŅĵĺŇĝŅȮĔńĭȮKnowledge-Attitude-Skill 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 59 

ĶŅĵĺŇĝŅȮȮ-ĔĸŋƞĴĽŅĶŃȮ-ȮModule 
&ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ' Knowledge-Attitude-Skills 

212+530 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴĞňĴŀĽŐĭĭŐŀ
ĬŃĸŖŀĔȮ 3&&3'+0+6' 

K9 K10 KEB1 KEB6ȮA1 A3ȮS3 

212+531 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽĽņľĶńĭ
ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 3&&3'+0+6' 

K9 K10 KEB1 KEB3ȮA1 A3S3 

212+532 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  3&&3'+0+6' 

K8 K11 KEB2 KEB4ȮA1 A2ȮS3 

212+533 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K15ȮK16ȮA1ȮS2 S3 
212+534 ŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K9 K16 KEB3ȮA1 A2ȮS1 S3 
212+535 ĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 3&&3'+0+6' 
K7 K16 KEB3ȮA1 A2ȮS1 S3 

212+536 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K6 K7 K13 K14 KEB3 KEB5 KEB7Ȯ
KEB10ȮA1 A1ȮS2 S3 

212+537 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽņľĶńĭ 
ĝňĺĔŅĶŐıĪĵƢȮȮ  3&&3'+0+6' 

K9 K10 KEB1ȮA1 A3ȮS3 

212+538 ĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' KEB10ȮA1 A2ȮS1 S2 S3 
0/0+317ȮĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽņľĶńĭĵƞŅĬėĺŅĴ 
 ĩňŗĺŇĪĵŋ 3(3)-0-6) 

K1-K18 KC1-KC4 KEB-KEB7 A1-A3 S1-
S3  

212+540ȮŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K13ȮA1ȮS2 S3 
212+541 ĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K8, KEB4ȮA1 A2ȮS3 
212+542 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĽņľĶńĭĔŅĶĽŊŗŀĽŅĶĪŅĚŐĽĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ3&&3'+0+6' 

K9 K12 KEB1 KEB6 KC7ȮA1 A3ȮS3 

212+543 ŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K9 K15 KEB5ȮA1 A2ȮS1 S2 S3 
212+544 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  3&&3'+0+6'  

K8 K16ȮK17 KEB4ȮA1 A2ȮS2 S3 

212+545 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĮĸĚĽńĠĠŅĦĕƟŀĴŌĸ 3&&3'+0+6' K9 K16 KEB1ȮA1 A3ȮS3 
212+546 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĝňĺĔŅĶŐıĪĵƢĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K16 KEB3ȮA1ȮS3 
212+547 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĭĭĮĶńĭĨńĺȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K16 KEB3ȮA1ȮS3 
0/0+326ȮĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸŏĞĬŏĞŀĶƢŐĭĭĽĺĴŒĽƞőħĵŒĝƟĔŅĶ

ŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮ 3&&3'+0+6' 
K1 K6 K7 K15 K16 K22 KEB3ȮKEB5 
KEB6 KEB7ȮA1 A2 A3ȮS2 S3 

212+574 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  /+2&x+y+z' 

KEB1 KEB2 KEB3 KEB4 KEB5 KEB6 
KEB7 KEB8 KEB9 KEB10 KEB11ȮA1ȮA2 
A3ȮS1 S2 S3 

ľĴĺħĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶ 
212+550 ŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K1 K2 K3 K4 K5 K6 K7 K8 K16 KEB3 

KEB8ȮA1 A2 A3ȮS3 



ĳŅėįĬĺĔȮėȮĨŅĶŅĚŐĽħĚĶŅĵĺŇĝŅȮĔńĭȮKnowledge-Attitude-Skill 

60Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĶŅĵĺŇĝŅȮȮ-ĔĸŋƞĴĽŅĶŃȮ-ȮModule 
&ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ' Knowledge-Attitude-Skills 

212+551 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚȮ 3&&3'+0+6' K1 K2 K3 K4 K5 K6 K7 K8 K16 KEB3 
KEB8ȮA1 A2 A3ȮS3 

212+552 ĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K1 K2 K3 K4 K5 K6 K7 K8 K16 KEB3Ȯ
KEB8 KEB10ȮA1 A2 A3ȮS3 

212+553 ĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K1 K2 K3 K4 K5 K6 K7 K8 K16 KEB3 
KEB8ȮA1 A2 A3ȮS3 

212+554 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K12 K14 K16 KC3 KC4 KC5ȮA1 A2 A3Ȯ
S2 

212+555 őıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K12 KC4 KC5ȮA1 A3ȮS2 
212+556ȮŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K12 K14 KC4 KC5ȮA1 A3ȮS2 
212+557 ĔŅĶėņĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬ

ĺŇĻĺĔĶĶĴȮȮȮ 3&&3'+0+6' 
K1 K2 K3 K4 K5 K6 K7 K8ȮA1 A2 A3ȮS3 

212+558 ĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶ 
ĶľńĽĸńĭȮȮ 3&&3'+0+6' 

K11 K12 KC1 KC4 KC5ȮA1ȮS2 S3 

212+559 ŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K12 K14 KC3 KC4 KC5ȮA1 A3ȮS2 
212+560 ĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K1ȮK2 K3 K17 KEB1 KEB2 KEB3 KEB5 

A1 A2 A3ȮS3 
212+561 ĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K9 K14 K15 K16 KC3ȮA1 A2ȮS3 
212+562 ĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K12 K14 K16 KC3ȮA1 A3ȮS3 
212+563 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K1 K15 K16 K17 KEB1 KEB2ȮA1 A2ȮA3Ȯ

S3 
212+564 ĔŅĶĶŌƟěņĶŌĮŐĭĭŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮ 
  3&&3'+0+6' 

K1 K2 K3 K4 K5ȮK6 K7 K8 K16 KEB3 
KEB8 KEB9 KEB11ȮA1 A2 A3ȮS3 

212+565 ĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K1 K6 K7 KEB3ȮA1 A2 A3ȮS3 
212+566 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K1 K2 K6 K7 KEB3ȮA1 A2 A3ȮS3 
212+567 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K1 K2 K3 K4 K5 K6 K7 K8 K16 KEB3 

KEB8 KEB9 KEB11ȮA1 A2 A3ȮS3 
0/0+346ȮĔŅĶĽŊŗŀĽŅĶŐĭĭœĴőĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K12 K16 KC1 KC4ȮA1 A3ȮS2 
0/0+347ȮŏĪėőĬőĸĵňħŅĺŏĪňĵĴĕĬŅħŏĸŖĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K12 K14 K16 KC6ȮA1 A3ȮS1 S3 
0/0+35.ȮĔŅĶĽņĶĺěĶŃĵŃœĔĸŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻ 

ĪŅĚĳŌĴŇĻŅĽĨĶƢȮȮȮȮȮ 3&&3'+0+6' 
K12 K14 K15 K16 KC4 KC6ȮA1 A3ȮS3 

0/0+35/ȮĶŃĭĭŏĶħŅĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K12 K14 K15 K16 KC3 KC4ȮA1 A2ȮS1 
S3 

0/0+350ȮŏĪėĬŇėŒĬĔŅĶĸħĕĬŅħĕŀĚĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ3&&3'+0+6' 

K9 K10 K14 K15 K16 KC3ȮA1 A3ȮS3 

0/0+351ȮĔŅĶĽŊŗŀĽŅĶĭĬőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K12 KC4 KC5ȮA1 A3ȮS2 



ĳŅėįĬĺĔȮėȮĨŅĶŅĚŐĽħĚĶŅĵĺŇĝŅȮĔńĭȮKnowledge-Attitude-Skill 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 61 

ĶŅĵĺŇĝŅȮȮ-ĔĸŋƞĴĽŅĶŃȮ-ȮModule 
&ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ' Knowledge-Attitude-Skills 

0/0+352ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĸŉĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K1 K2 K3 K4 K5 K6 K7 K8 K16 KEB3 
KEB8 KEB9 KEB11ȮA1 A2 A3ȮS2 S3 

0/0+353ȮĻŅĽĨĶƢŐľƞĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸ 
 ĕĬŅħŒľĠƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' 

K1 K2 K3 K4 K5 K6 K7 K8 K16 KEB3 
KEB8 KEB11ȮA1 A2 A3ȮS2 S3 

0/0+355ȮėĺŅĴĮĸŀħĳńĵŏėĶŊŀĕƞŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K12 KC5ȮA1 A3ȮS2 
0/0+357ȮĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĕńŘĬĽŌĚ 3&&3'+0+6' K11 K12 K16 KC1ȮA1 A2 A3ȮS2 
0/0+36.ȮėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵ 3&&3'+0+6' K2 K5 K7 K12 K16 KC1 KC4ȮA1 A2 A3 

S2 S3 
0/0+36/ȮĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸĽĴńĵŒľĴƞ  3&&3'+0+6' K11 K12 K16 KC1ȮA1 A2 A3ȮS2 
0/0+360ȮĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴ 3&&3'+0+6' K2 K5 K7 K12 K16 KC1 KC4ȮA1 A2 A3Ȯ

S2 S3 
0/0+361ȮőĴŏħĸĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĺŇĪĵŋŐĸŃĔŅĶľŅėƞŅĪňŗ

ŏľĴŅŃĽĴĪňŗĽŋħȮȮ 3&&3'+0+6' 
K2 K7 K8 K10 K12 K14 K15 K16 KC3 
A1 A2 A3ȮS2 S3 

212+577 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /+2&x+y+z' 

KC1 KC2 KC3 KC4 KC5 KC6 KC7ȮA1 A2 
A3ȮS1 S2 S3 

ĔĸŋƞĴĺŇĝŅŀŊŗĬȮŕȮ 
212+592 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' K19 K21 K22ȮA1 A2 A3ȮS1 S2 S3 
212+790ȮĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃ 3&&3'+0+6' K19 K21 K22ȮA1 A2 A3ȮS1 S2 S3 
ĔĸŋƞĴĺŇĝŅĪňŗĽŀĬŐĭĭőĴħŌĸ 
0//+3/.ȮĝŋħĺŇĝŅőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃĽņľĶńĭŀŋĨĽŅľĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4&&3'+1+/.' 

K1 K8 KP1+KP10 KC1 KC4 KC5 KEB2 
KEB3 KEB5 KEB6 KEB8 KEB11ȮA1 A2 
A3ȮS1 S2 S3 

0//+33.ȮĝŋħĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚŐĸŃėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ
ĽņľĶńĭŀŋĨĽŅľĔĶĶĴȮȮȮ 4&&3'+1+/.' 

K1 K2 K3 K4 K5 K6 K7 K8 K16 KEB3 
KEB8 KEB9 KEB11ȮA1 A2 A3ȮS1 S2 S3 

ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ 
212+800 ĺŇĪĵŅĬŇıĬīƢ 18&0+54+0' K1+K18 KP1+KP10 KC1+KC7 KEB1+

KEB11ȮA1 A2 A3ȮS1 S2 S3 
212+801 ĺŇĪĵŅĬŇıĬīƢȮȮȮȮ 36&0+108+0' K1+K18 KP1+KP10 KC1+KC7 KEB1+

KEB11ȮA1 A2 A3ȮS1 S2 S3 

  



 

  

ĳŅėįĬĺĔȮȮĚ 

ŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗĽŃĪƟŀĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&Active learning' 

ěņĬĺĬĶŅĵĺŇĝŅĪńŘĚľĴħĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶ 55 ĶŅĵĺŇĝŅ 

ěņĬĺĬĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&Active learning' 55 ĶŅĵĺŇĝŅ ėŇħŏĮƦĬĶƟŀĵĸŃȮȮȮ/..ȮȮĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 

ěņĬĺĬĶŅĵĺŇĝŅĪňŗœĴƞœħƟěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&Active learning' + ĶŅĵĺŇĝŅ ėŇħŏĮƦĬĶƟŀĵĸŃȮȮȮ+ȮȮĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 

ĽĶŋĮěņĬĺĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵėĦŃȮĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&Active learning'ȮȮȮȮȮ55ȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅȮȮȮőħĵĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ 

ĶľńĽĶŅĵĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ-ľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň 

œĴƞœħƟěńħ 
ĔŅĶŏĶňĵĬĶŌƟŐĭĭ
ŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

Project 
based 

learning 

Problem 
based 

learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenario based 
Social 

engagement 
ĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ ĶƟŀĵĸŃ 

ľĴĺħĺŇĝŅĽńĴĴĬŅ 

212+708 ȮĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪȮȮȮ 1&0+4+1' ŏĮƦĬĶŅĵĺŇĝŅĳŅėĮĢŇĭńĨŇ       
0..+3.0ȮĽńĴĴĬŅĺŇĻĺĔĶĶĴ 1(0-2-/) ŏĮƦĬĶŅĵĺŇĝŅĳŅėĮĢŇĭńĨŇ       

ľĴĺħĺŇĝŅĭńĚėńĭ 

200+501ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴȮȮ Ȯ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
ľĴĺħĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 

212+510 ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+511 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝƢĝŇĚȮ1ȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+512 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝƢĝŇĚȮ2ȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+513 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņœĲĲƚŅĔņĸńĚȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+514 ĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺȮ 1&&1'+.+4' + 30 Case based,ȮScenario based 20  50 100 + 



ĳŅėįĬĺĔȮĚȮŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗĽŃĪƟŀĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&Active learning' 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 63 

ĶľńĽĶŅĵĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ-ľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň 

œĴƞœħƟěńħ 
ĔŅĶŏĶňĵĬĶŌƟŐĭĭ
ŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

Project 
based 

learning 

Problem 
based 

learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenario based 
Social 

engagement 
ĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ ĶƟŀĵĸŃ 

212+515 ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔņĸńĚħƟĺĵĺŇīňĔŅĶĪŅĚ
ėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

212+516 ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔņĸńĚȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+517 ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔŅĶĔĶŃěŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

 1&&1'+.+4' 
+ 30 Case based, Scenario based 20  50 100 + 

0/0+3/6ȮĺĚěĶĔĶŀĚĔņĸńĚŐŀĔĪňĲŐĸŃĔŅĶėĺĭėŋĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

0/0+3/7ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬ
ĶŃĭĭěƞŅĵĔņĸńĚœĲĲƚŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

0/0+30.ȮŐĭĭěņĸŀĚŐĸŃĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢĕŀĚĶŃĭĭ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

0/0+30/ȮĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ĔņĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

0/0+300ȮĮƤĠĠŅĮĶŃħŇļģƢŒĬĔŅĶĮĶŃĵŋĔĨƢħƟŅĬœĲĲƚŅĔņĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

0/0+301ȮĺŇĻĺĔĶĶĴœĲĲƚŅŐĶĚĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+571ȮľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  1+4&x+y+z' 

+ 30 Case based, Scenario based 20  50 100 + 

ľĴĺħĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
212+530 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴĞňĴŀĽŐĭĭ 

ŐŀĬŃĸŖŀĔ 1&&1'+.+4' 
+ 30 Case based, Scenario based 20  50 100 + 



ĳŅėįĬĺĔȮĚȮŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗĽŃĪƟŀĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&Active learning' 

64Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĶľńĽĶŅĵĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ-ľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň 

œĴƞœħƟěńħ 
ĔŅĶŏĶňĵĬĶŌƟŐĭĭ
ŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

Project 
based 

learning 

Problem 
based 

learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenario based 
Social 

engagement 
ĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ ĶƟŀĵĸŃ 

212+531 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽĽņľĶńĭ
ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮȮȮ &&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

212+532 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

212+533 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+534 ŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+535 ĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
+ 30 Case based, Scenario based 20  50 100 + 

212+536 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+537 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽņľĶńĭĝňĺ

ĔŅĶŐıĪĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
+ 30 Case based, Scenario based 20  50 100 + 

212+538 ĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴȮ 1&&1'+.+4'ȮȮȮȮȮȮȮȮȮȮȮȮȮ + 30 Case based, Scenario based 20  50 100 + 
212+540ȮŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+541 ĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮ Ȯ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+542 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĽņľĶńĭĔŅĶĽŊŗŀĽŅĶĪŅĚŐĽĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

212+543 ŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+544 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

212+545 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĮĸĚĽńĠĠŅĦĕƟŀĴŌĸȮȮ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+546 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĝňĺĔŅĶŐıĪĵƢĕńŘĬĽŌĚȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 



ĳŅėįĬĺĔȮĚȮŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗĽŃĪƟŀĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&Active learning' 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 65 

ĶľńĽĶŅĵĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ-ľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň 

œĴƞœħƟěńħ 
ĔŅĶŏĶňĵĬĶŌƟŐĭĭ
ŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

Project 
based 

learning 

Problem 
based 

learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenario based 
Social 

engagement 
ĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ ĶƟŀĵĸŃ 

212+547 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĭĭĮĶńĭĨńĺȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
0/0+326ȮĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸŏĞĬŏĞŀĶƢŐĭĭĽĺĴŒĽƞőħĵŒĝƟĔŅĶ

ŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&&1'+.+4' 
+ 30 Case based, Scenario based 20  50 100 + 

212+574 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ1+4&x+y+z' 

+ 30 Case based, Scenario based 20  50 100 + 

ľĴĺħĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶ 
212+550 ŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+551 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+552 ĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+553 ĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+554 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+555 őıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+556ȮŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+557 ĔŅĶėņĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬ

ĺŇĻĺĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
+ 30 Case based, Scenario based 20  50 100 + 

212+558 ĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶĶľńĽ
ĸńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

212+559 ŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵ Ȯ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+560 ĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢȮȮȮ 1&&1'+.+4' + 30 Case based,ȮScenario based 20  50 100 + 
212+561 ĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+562 ĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
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66Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
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ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň 

œĴƞœħƟěńħ 
ĔŅĶŏĶňĵĬĶŌƟŐĭĭ
ŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

Project 
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Problem 
based 
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ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenario based 
Social 

engagement 
ĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ ĶƟŀĵĸŃ 

212+563 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+564 ĔŅĶĶŌƟěņĶŌĮŐĭĭŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

212+565 ĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+566 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+567 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
0/0+346ȮĔŅĶĽŊŗŀĽŅĶŐĭĭœĴőĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4'Ȯ + 30 Case based, Scenario based 20  50 100 + 
0/0+347ȮŏĪėőĬőĸĵňħŅĺŏĪňĵĴĕĬŅħŏĸŖĔȮȮȮȮȮȮȮȮȮȮȮȮȮ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
0/0+35.ȮĔŅĶĽņĶĺěĶŃĵŃœĔĸŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚ

ĳŌĴŇĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
+ 30 Case based, Scenario based 20  50 100 + 

0/0+35/ȮĶŃĭĭŏĶħŅĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
0/0+350ȮŏĪėĬŇėŒĬĔŅĶĸħĕĬŅħĕŀĚĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  1&&1'+.+4' 

+ 30 Case based, Scenario based 20  50 100 + 

0/0+351ȮĔŅĶĽŊŗŀĽŅĶĭĬőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
0/0+352ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĸŉĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
0/0+353ȮĻŅĽĨĶƢŐľƞĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

 Ȯ1&&1'+.+4' 
+ 30 Case based, Scenario based 20  50 100 + 

0/0+355ȮėĺŅĴĮĸŀħĳńĵŏėĶŊŀĕƞŅĵȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
0/0+357 ȮĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
0/0+36. ȮėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
0/0+36/ ȮĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
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ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň 

œĴƞœħƟěńħ 
ĔŅĶŏĶňĵĬĶŌƟŐĭĭ
ŏĝŇĚĶŋĔ 
&ĶŃĭŋŏľĨŋįĸ' 
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ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase based, team based, 

scenario based 
Social 

engagement 
ĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ ĶƟŀĵĸŃ 

0/0+360ȮĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴȮȮȮȮȮ 1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
0/0+361 ȮőĴŏħĸĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĺŇĪĵŋŐĸŃĔŅĶľŅėƞŅĪňŗ

ŏľĴŅŃĽĴĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮ Ȯ1&&1'+.+4' 
+ 30 Case based, Scenario based 20  50 100 + 

212+577 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮ1+4&x+y+z' 

+ 30 Case based, Scenario based 20  50 100 + 

ĔĸŋƞĴĺŇĝŅŀŊŗĬȮŕȮ 
212+592 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵȮȮȮȮȮȮ Ȯ1&&1'+.+4' + 30 Case based, Scenario based 20  50 100 + 
212+790 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ3&&3'+0+6' + 30 Case based, Scenario based 20  50 100 + 

ĔĸŋƞĴĺŇĝŅĪňŗĽŀĬŐĭĭőĴħŌĸ 
0//+310ȮĝŋħĺŇĝŅőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃĽņľĶńĭŀŋĨĽŅľĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  4&&3'+1+/.' 

+ 40 Case based, Scenario based 20  40 100 + 

0//+350ȮĝŋħĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚŐĸŃėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ
ĽņľĶńĭŀŋĨĽŅľĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4&&3'+1+/.' 

+ 40 Case based, Scenario based 20  40 100 + 

ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ 
212+800 ĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /6&.+32+.'Ȯ ŏĮƦĬĶŅĵĺŇĝŅĳŅėĮĢŇĭńĨŇ       
212+801 ĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 14&.+/.6+.'ȮȮ ŏĮƦĬĶŅĵĺŇĝŅĳŅėĮĢŇĭńĨŇ       

ľĴŅĵŏľĨŋ ĴľŅĺŇĪĵŅĸńĵĔņľĬħŒľƟĶŅĵĺŇĝŅĨƟŀĚěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&Active learning'ȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮȮĕŀĚěņĬĺĬĝńŗĺőĴĚĨŅĴľĬƞĺĵĔŇĨĪķļġň 
ȮȮȮȮŐĸŃľĸńĔĽŌĨĶĨƟŀĚěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ5.ȮȮĕŀĚĶŅĵĺŇĝŅĪńŘĚľĴħŒĬľĸńĔĽŌĨĶȮ 
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ĕƟŀĴŌĸĶŅĵĺŇĝŅĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated Learning 8ȮWIL' 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 14 ľĬƞĺĵĔŇĨȮȮȮȮ 

ĶŅĵĺŇĝŅĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&WIL'Ȯ 
 1'ȮŐįĬȮ/Ȯ&Ĕ/'Ȯ 14ȮľĬƞĺĵĔŇĨȮėŇħŏĮƦĬĶƟŀĵĸŃȮ/..ȮĕŀĚěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 
 2'ȮŐįĬȮ/Ȯ&Ĕ0'ȮȮ /6ȮľĬƞĺĵĔŇĨȮėŇħŏĮƦĬĶƟŀĵĸŃȮ3.ȮĕŀĚěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ 
 Ȯ 
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ĔĶŃĭĺĬĔŅĶěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated Learning 8ȮWIL' 

ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶĦƢ
ĔƞŀĬĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭĔŅĶ
ĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

212+800ȮĺŇĪĵŅĬŇıĬīƢȮ /6&.+32+.' P P   P   P P 

212+801ȮĺŇĪĵŅĬŇıĬīƢ 36&0+108+0'
  P P   P   P P 

ľĴŅĵŏľĨŋȮĴľŅĺŇĪĵŅĸńĵĔņľĬħŒľƟĪŋĔľĸńĔĽŌĨĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭȮWIL œĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ 50ȮĕŀĚěņĬĺĬľĬƞĺĵĔŇĨŒĬľĴĺħĺŇĝŅŏĜıŅŃĕŀĚľĸńĔĽŌĨĶȮĽŅĴŅĶĩŏĕƟŅħŌėņ
ěņĔńħėĺŅĴĕŀĚĔŅĶěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated  Learning 8ȮWIL'ȮȮ7ȮĶŌĮŐĭĭœħƟĪňŗȮȮhttp8--www,eduservice,psu,ac,th-index,php-agencies+
sub-curriculum+unit+sub?id;/5/ȮľńĺĕƟŀȮėņěņĔńħėĺŅĴȮȮȮĔŅĶěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated  Learning 8ȮWIL'Ȯ 



 

  

ĳŅėįĬĺĔȮȮĜ 

ĕƟŀĴŌĸĔĸŋƞĴĝŋħĺŇĝŅȮ&Module'ȮŒĬľĸńĔĽŌĨĶ 

ĶľńĽȮ+ȮĝŋħĺŇĝŅȮ&Module' ľĬƞĺĵĔŇĨ ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ&Module' 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĕŀĚĝŋħĺŇĝŅȮ&Module' 

ĺŇīňĔŅĶĺńħŐĸŃ 
ĮĶŃŏĴŇĬįĸ 

0//+3/.ȮĝŋħĺŇĝŅőėĶĚĕƞŅĵœĲĲƚŅ
ŀńěĜĶŇĵŃĽņľĶńĭŀŋĨĽŅľĔĶĶĴ 

Module: Smart Grid for 
Industrial ApplicationsȮ 

6&&5'+3+10'  ĽƞĺĬĮĶŃĔŀĭĕŀĚőėĶĚĕƞŅĵœĲĲƚŅȮŏĪėőĬőĸĵňĔŅĶĺńħȮĔŅĶįĸŇĨȮ
ĔŅĶĽƞĚȮĔŅĶěņľĬƞŅĵŐĸŃįŌƟŒĝƟȮŐĭĭěņĸŀĚőľĸħȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶ
œľĸĕŀĚĔņĸńĚœĲĲƚŅȮĶŃĭĭĔŅĶĨĶĺěěńĭȮĽƞĺĬĮĶŃĔŀĭĕŀĚ
ĶŃĭĭĽŊŗŀĽŅĶŐĸŃĶŃĭĭőėĶĚĕƞŅĵȮĽƞĺĬĮĶŃĔŀĭĕŀĚőėĶĚĕƞŅĵœĲĲƚŅ
ĔņĸńĚȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶĮĶŃĴĺĸįĸȮŐĸŃŀŋĮĔĶĦƢĝƞĺĵ
ĔŅĶĨńħĽŇĬŒěȮĽƞĺĬĮĶŃĔŀĭĕŀĚŐľĸƞĚıĸńĚĚŅĬŐĭĭĔĶŃěŅĵĨńĺȮŐĸŃ
ĔŅĶŏĝŊŗŀĴĨƞŀĔńĭőėĶĚĕƞŅĵĕŀĚıĸńĚĚŅĬĪħŐĪĬȮįĸĔĶŃĪĭĕŀĚ
ĶĩœĲĲƚŅȮĽƞĺĬĮĶŃĔŀĭĕŀĚĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬőėĶĚĕƞŅĵŀńěĜĶŇĵŃȮ
ĶŃĭĭĽĔŅħŅĭĬœĴőėĶĔĶŇħȮĔŅĶĕńĭŏėĸŊŗŀĬħƟŅĬĬőĵĭŅĵŐĸŃ
ŏĻĶļģĻŅĽĨĶƢĕŀĚőėĶĚĕƞŅĵŀńěĜĶŇĵŃȮįĸĔĶŃĪĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮ
ėĺŅĴĵńŗĚĵŊĬĕŀĚőėĶĚĕƞŅĵŀńěĜĶŇĵŃȮŏĪėőĬőĸĵňĽŊŗŀĽŅĶ ĔŅĶĽŊŗŀĽŅĶœĶƟ
ĽŅĵŐĭĭŏĴĽ ĴŅĨĶģŅĬȮœŀŀňĞňȮ61850 ĔŅĶĽŊŗŀĽŅĶĭĬĽĴŅĶƢĪĔĶŇħ 
ŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃĭĬĔŅĶĽŊŗŀĽŅĶ ĔŅĶĽŊŗŀĽŅĶĭĬ
ĽŅĵœĲĲƚŅ ĞŇĔĭňŘőĮĶőĨėŀĸ ŏėĶŊŀĕƞŅĵĨĶĺěěńĭœĶƟĽŅĵ 

 Elements of the power grid and measurement 
technologies8Ȯgeneration, transmission, distribution, 
and end+user; load models, load flow analysis; wide 
area monitoring system; elements of communication 
and networking; elements of power networks and 

o ĽŅĴŅĶĩŀīŇĭŅĵĪķļġň
őėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃœħƟ 

o ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃ
ıńĥĬŅĬőėĶĚĕƞŅĵœĲĲƚŅ
ŀńěĜĶŇĵŃĽņľĶńĭ
ŀŋĨĽŅľĔĶĶĴœħƟ 

 

o ĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗĴŀĭľĴŅĵ 
o ĮĶŃŏĴŇĬěŅĔįĸĔŅĶĮĢŇĭńĨŇĚŅĬ 
o ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀŐĸŃ
ŀĳŇĮĶŅĵ 

o ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭ 



ĳŅėįĬĺĔȮĜȮĕƟŀĴŌĸĔĸŋƞĴĝŋħĺŇĝŅȮ&Module'ȮŒĬľĸńĔĽŌĨĶ 

70Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĶľńĽȮ+ȮĝŋħĺŇĝŅȮ&Module' ľĬƞĺĵĔŇĨ ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ&Module' 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĕŀĚĝŋħĺŇĝŅȮ&Module' 

ĺŇīňĔŅĶĺńħŐĸŃ 
ĮĶŃŏĴŇĬįĸ 

data analysis; elements of computation and decision 
support tools; elements of distributed energy 
resources &DER'Ȯand grid integration8Ȯrenewable 
energy, effect of electric vehicles &EVs'; elements of 
management8Ȯaspects of energy management in the 
smart grid; SCADA; microgrids; policy and economic 
drives of the smart grid; environmental implications; 
sustainability issues; state of smart grid 
implementation; communication technologies; 
network architectures; Wireless Mesh Network 
&WMNs'; IEC 4/63.; smart meter communication; 
communication on intelligent electronic devices; 
Power Line Communication &PLC'; ZigBee protocol; 
wireless sensor network 

0//+33.ȮĝŋħĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ŏėĶŊŗŀĚŐĸŃėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ
ĽņľĶńĭŀŋĨĽŅľĔĶĶĴ 

Module8ȮMachine Learning 
and Computer Vision for 
Industrial Applications 

6&&5'+3+10'  ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚĽņľĶńĭĚŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶŏĨĶňĵĴ
ĕƟŀĴŌĸěŅĔŀŋĨĽŅľĔĶĶĴȮĔŅĶĸħĕĬŅħĕƟŀĴŌĸŀŋĨĽŅľĔĶĶĴȮĔŅĶ
ĪņĬŅĵėƞŅőħĵŒĝƟĔŅĶĺŇŏėĶŅŃľƢŀĬŋĔĶĴĪŅĚŏĺĸŅȮĶŃĭĭėŀĴıŇĺŏĨŀĶƢĺŇ
ĪńĻĬƢȮĶŃĭĭĨĶĺěěńĭĺńĨĩŋŒĬĚŅĬŀŋĨĽŅľĔĶĶĴȮĶŃĭĭĶŌƟěņĺńĨĩŋŒĬ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĸŉĔĽņľĶńĭĚŅĬŀŋĨĽŅľĔĶĶĴ 

 Machine learning for industry; data preparation 
from industry; dimensionality reduction for industrial 

o ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚŐĸŃ
ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ 

o ĽŅĴŅĶĩŏĸŊŀĔŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀȮĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚŐĸŃ
ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĽņľĶńĭ
ĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŒľĴƞŒĬ

o ĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗĴŀĭľĴŅĵ 
o ĮĶŃŏĴŇĬěŅĔįĸĔŅĶĮĢŇĭńĨŇĚŅĬ 
o ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀŐĸŃ
ŀĳŇĮĶŅĵ 

o ÜäñÿâõÚěŅĔÂóäëîÛ 



ĳŅėįĬĺĔȮĜȮĕƟŀĴŌĸĔĸŋƞĴĝŋħĺŇĝŅȮ&Module'ȮŒĬľĸńĔĽŌĨĶ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 71 

ĶľńĽȮ+ȮĝŋħĺŇĝŅȮ&Module' ľĬƞĺĵĔŇĨ ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ&Module' 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĕŀĚĝŋħĺŇĝŅȮ&Module' 

ĺŇīňĔŅĶĺńħŐĸŃ 
ĮĶŃŏĴŇĬįĸ 

data; data prediction using time series analysis; 
computer vision for industrial applications; object 
detection for industrial applications; object 
recognition for industrial applications; deep learning 
for industrial applications 

ŀŋĨĽŅľĔĶĶĴȮľĶŊŀĽĩŅĬ
ĮĶŃĔŀĭĔŅĶœħƟ 



 

  

 

ĳŅėįĬĺĔȮȮĝ 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 
  
ĺŇĝŅĽńĴĴĬŅȮ     
212+708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 

Master Seminar 
1&0+4+1' 

ȮȮȮȮȮȮȮȮȮȮȮĔŅĶėƟĬėĺƟŅěŅĔľƟŀĚĽĴŋħŐĸŃŐľĸƞĚŀŊŗĬȮŕȮŏıŊŗŀľŅĕƟŀĴŌĸŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŒĬ
ľńĺĕƟŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶŏĕƟŅĶƞĺĴĲƤĚŐĸŃŀĳŇĮĶŅĵŒĬĔŇěĔĶĶĴĽńĴĴĬŅ 
 Literature survey in libraries and other sources to follow the progress in topics 
of interest in electrical engineering and related areas; participation in presentation and 
discussion in seminar 

ȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĽŊĭėƟĬĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĬņŏĽĬŀȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮĴňĶŃŏĭňĵĭĺŇĬńĵȮĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŐĸŃĴň

ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬįŌƟŀŊŗĬ 

200+502 ĽńĴĴĬŅĺŇĻĺĔĶĶĴ 
Engineering Seminar 

/&0+0+/' 

ȮȮȮȮȮȮȮȮȮȮȮĔŅĶėƟĬėĺƟŅěŅĔľƟŀĚĽĴŋħŐĸŃŐľĸƞĚŀŊŗĬȮŕȮŏıŊŗŀľŅĕƟŀĴŌĸŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŒĬ
ľńĺĕƟŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮŏĕƟŅĶƞĺĴĲƤĚŐĸŃŀĳŇĮĶŅĵŒĬĔŇěĔĶĶĴĽńĴĴĬŅ ĶƞĺĴĔńĭ
ĽŅĕŅĺŇĝŅŀŊŗĬŒĬėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
 Literature survey in libraries and other sources to follow the progress in topics 
of interest in electrical engineering and related areas; participation in presentation and 
discussion in seminar with other departments in the faculty of Engineering 

ȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĽŊĭėƟĬĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĬņŏĽĬŀȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮĴňĶŃŏĭňĵĭĺŇĬńĵȮĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŐĸŃĴň

ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬįŌƟŀŊŗĬĪńŘĚŒĬŐĸŃĨƞŅĚĽŅĕŅĺŇĝŅ 

 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 73 

ĺŇĝŅĭńĚėńĭȮȮ 
0..+3./ ĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴ 

Research Methodologies in Engineering 
Ȯ3&(3)+0+6'ȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵȮĮĶŃŏĳĪĕŀĚĚŅĬĺŇěńĵȮěĶĶĵŅĭĶĶĦĺŇěńĵȮĔŅĶĔņľĬħĮƤĠľŅľĶŊŀőěĪĵƢĺŇěńĵȮ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶĺŇěńĵȮĕŀĭŏĕĨĔŅĶĺŇěńĵȮĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶŏĕňĵĬĕƟŀŏĽĬŀ
őėĶĚĔŅĶĺŇěńĵȮėĺŅĴĶŌƟĪŅĚĽĩŇĨŇĕŀĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴȮĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃ
ŐĮĸįĸȮĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇěńĵȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĺŇěńĵȮĔĶĦňĻŉĔļŅȮĔŅĶĽŊŗŀĽŅĶĚŅĬĺŇěńĵȮĔŅĶĭĶŇľŅĶ
ĚŅĬĺŇěńĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮDefinition; classification of research; research ethics; research topic and 
problem; research objective; scope of research; literature review; research proposal 
writing; statistical method for engineering research; research methodology; analysis 
and interpretation of data; research presentation; research report writing; case 
studies; research communication; research management 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶĽŊĭėƟĬėƟĬĕƟŀĴŌĸĪňŗœħƟĶńĭĴŀĭľĴŅĵœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮĬņŏĽĬŀȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬįŌƟŀŊŗĬȮ 
ĺŇĝŅŏĸŊŀĔ 
1'ȮȮĔĸŋƞĴĺŇĝŅœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮ 
212+510 ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅ 

Analysis of Electric Machinery 
3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĭĭěņĸŀĚŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅĕŀĚľĴƟŀŐĮĸĚœĲĲƚŅŐĸŃŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅľĴŋĬȮ
ėŋĦĸńĔļĦŃĪńŘĚŒĬĽĳŅĺŃŀĵŌƞĨńĺŐĸŃœħĬŅĴŇĔĽƢȮĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅȮ
ĪķļġňŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅĔĶŃŐĽĨĶĚȮĪķļġňĔĶŀĭŀƟŅĚŀŇĚȮĪķļġňŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅŏľĬňŗĵĺĬņŐĭĭ
ĽĴĴŅĨĶȮĪķļġňŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅĞŇĚőėĶĬńĽȮŐĸŃĪķļġňŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅĔĶŃŐĽĨĶĚŐĭĭœĶƟ
ŐĮĶĚĩƞŅĬ 

Electric machine models of transformers and rotating machines; steady 
state and dynamic characteristics; basic principles for electric machine analysis; 
theory of DC machines; reference+frame theory; theory of symmetrical induction 
machines; theory of synchronous machines; theory of brushless DC machines 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀŏıŊŗŀĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 
212+511    ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚȮ1 3&&3'+0+6' 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

74Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

Switching+Mode Converters I 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶěńħĔŅĶĔņĸńĚœĲĲƚŅȮĽƞĺĬĮĶŃĔŀĭŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺŀĶƢŏĨŀĶƢ
ŒĬĳŅĺŃŀĵŌƞĨńĺȮĺĚěĶĽĴĴŌĸŒĬĳŅĺŃŀĵŌƞĨńĺȮĔŅĶĺŇŏėĶŅŃľƢĔņĸńĚĽŌĠŏĽňĵŐĸŃĮĶŃĽŇĪīŇĳŅıȮĔŅĶŏĸŊŀĔ
ĽĺŇĨĝƢȮĔŅĶĪņĚŅĬĕŀĚĺĚěĶėŀĬŏĺŀĶƢŏĨŀĶƢŒĬĳŅĺŃĔŅĶĬņĔĶŃŐĽœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶěņĸŀĚĺĚěĶĽĴĴŌĸ
ŐĭĭŏŀĞňȮĲƤĚĔƢĝńĬĩƞŅĵőŀĬĕŀĚĺĚěĶėŀĬŏĺŀĶƢŏĨŀĶƢȮĔŅĶŀŀĔŐĭĭĨńĺėĺĭėŋĴȮĪķļġňŐĴƞŏľĸŖĔŏĭŊŘŀĚĨƟĬȮ
ĔŅĶŀŀĔŐĭĭĨńĺŏľĬňŗĵĺĬņȮĔŅĶŀŀĔŐĭĭľĴƟŀŐĮĸĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮPower processing; elements in power electronics; steady+state converter 
analysis; steady+state equivalent circuit, losses and efficiency analysis; switch 
realization; discontinuous conduction mode; AC equivalent circuit modeling; 
converter transfer functions; controller design; basic magnetic theory; inductor 
design; transformer design 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚœħƟŀĵƞŅĚ

ĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟȮħƟŅĬėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+512 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚȮ2 
Switching+Mode Converters II 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶěņĸŀĚĺĚěĶėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭľŅėƞŅŏĜĸňŗĵȮĺĚěĶĽĴĴŌĸĕŀĚĺĚěĶėŀĬŏĺŀĶƢŏĨŀĶƢĪňŗ
ĪņĚŅĬŒĬőľĴħĔĶŃŐĽœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶĺŇŏėĶŅŃľƢĺĚěĶŐĸŃŏĪėĬŇėĔŅĶŀŀĔŐĭĭĺĚěĶȮĺĚěĶıńĸĽƢĺŇħĪƢ
ĴŀħŌŏĸĝńŗĬėŀĬŏĺŀĶƢŏĨŀĶƢĪňŗĴňĔŅĶėĺĭėŋĴħƟĺĵĔĶŃŐĽȮĺĚěĶŏĶňĵĚĔĶŃŐĽŐĭĭĪńĬĽĴńĵȮŁŅĶƢĴŀĬŇĔĕŀĚ
ĶŃĭĭœĲĲƚŅĔņĸńĚŐĸŃŁŅĶƢĴŀĬŇĔĕŀĚĺĚěĶŏĶňĵĚĔĶŃŐĽ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮAveraging model of converter circuit; equivalent circuits of converters in 
discontinuous conduction mode; circuit analysis and design techniques; current 
programmed control of pulse+width modulation converters; modern rectifiers; 
power system harmonics and rectifier harmonics 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚĕńŘĬĽŌĚ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀėƟĬėĺƟŅėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭȮĽĺŇĨĝŇĚĕńŘĬĽŌĚœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĚŅĬĪňŗĨĬœħƟĶńĭĴŀĭľĴŅĵȮŐĸŃĴňěĶĶĵŅĭĶĶĦĪŅĚ

ĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮ 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 75 

212+513    ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņœĲĲƚŅĔņĸńĚ 
Power Semiconductor Devices 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶƟŅĚŐĸŃėŋĦĸńĔļĦŃĕŀĚŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņĪňŗĽņėńĠĽņľĶńĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮ
œħőŀħĔņĸńĚȮœĭőıĸŅĶƢĪĶŅĬĞŇĽŏĨŀĶƢȮœĪĶŇĽŏĨŀĶƢȮĴŀĽŏĲƦĨȮŐĸŃœŀěňĭňĪňȮĔŅĶŏĭĶĔħŅĺĬƢŐĸŃŏĪėĬŇė
ĔŅĶĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚŏıŊŗŀŏıŇŗĴėĺŅĴėĚĪĬĨƞŀŐĶĚħńĬŏĭĶĔħŅĺĬƢȮėŋĦĸńĔļĦŃĔŅĶĬņœĲĲƚŅŐĸŃ
ėŋĦĸńĔļĦŃĪŅĚœħĬŅĴŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮStructure and characteristics of major power semiconductor devices, 
power diodes, bipolar transistors, thyristors, MOSFET and IGBT; breakdown and edge 
termination techniques to improve breakdown capability; conduction characteristics 
and dynamic characteristics 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņœĲĲƚŅĔņĸńĚȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĽŊĭėƟĬĕƟŀĴŌĸŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņœĲĲƚŅĔņĸńĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟħƟŅĬŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņœĲĲƚŅĔņĸńĚœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+514 ĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺ 
Adjustable Speed Drive Systems 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬŃĬņĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺȮėŋĦĸńĔļĦŃőľĸħĪŅĚĔĸȮĕƟŀĔņľĬħĕŀĚ
ĶŃĭĭĕńĭŏėĸŊŗŀĬħƟĺĵœĲĲƚŅȮıŊŘĬģŅĬĔŅĶėĺĭėŋĴėĺŅĴŏĶŖĺĕŀĚĴŀŏĨŀĶƢĔĶŃŐĽĨĶĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĪňŗ
ĽĳŅĺŃŀĵŌƞĨńĺȮĺŇīňĔŅĶėĺĭėŋĴėĺŅĴŏĶŖĺȮĲƤĚĔƢĝńĬĩƞŅĵőŀĬĕŀĚĴŀŏĨŀĶƢĔĶŃŐĽĨĶĚŐĭĭĔĶŃĨŋƟĬŐĵĔȮ
ĺĚěĶŏĶňĵĚĔĶŃŐĽėĺĭėŋĴŐĭĭȮ/ȮŏĲĽŐĸŃȮ1ȮŏĲĽȮŐĸŃĺĚěĶĝŀĮŏĮŀĶƢĽņľĶńĭĶŃĭĭĕńĭŏėĸŊŗŀĬ
ĴŀŏĨŀĶƢĔĶŃŐĽĨĶĚȮĔŅĶėĺĭėŋĴĴŀŏĨŀĶƢĔĶŃŐĽĨĶĚŐĭĭĺĚĶŀĭĮƕħȮ/ȮėĺŀħŐħĶĬĪƢȮŐĸŃȮ2Ȯėĺŀħ
ŐėĶĬĪƢȮĔŅĶĺŇŏėĶŅŃľƢĴŀŏĨŀĶƢŏľĬňŗĵĺĬņĪňŗĽĳŅĺŃŀĵŌƞĨńĺȮĺŇīňĔŅĶėĺĭėŋĴėĺŅĴŏĶŖĺĴŀŏĨŀĶƢŏľĬňŗĵĺĬņ
ŐĭĭĨƞŅĚȮŕȮĔŅĶėĺĭėŋĴŐĭĭĮĶńĭŐĶĚħńĬȮĔŅĶėĺĭėŋĴŐĭĭĮĶńĭėĺŅĴĩňŗȮĔŅĶėĺĭėŋĴŐĭĭĮĶńĭėĺŅĴ
ĨƟŅĬĪŅĬĕŀĚőĶŏĨŀĶƢȮĔŅĶėĺĭėŋĴőħĵŒĝƟŀŇĬŏĺŀĶƢŏĨŀĶƢȮĔŅĶĺŇŏėĶŅŃľƢĴŀŏĨŀĶƢĞŇĚőėĶĬńĽĪňŗĽĳŅĺŃŀĵŌƞ
ĨńĺȮȮĺŇīňĔŅĶėĺĭėŋĴėĺŅĴŏĶŖĺĴŀŏĨŀĶƢĞŇĚőėĶĬńĽ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntroduction to variable speed drive systems, characteristics of mechanical 
loads, requirements of electrical drive systems; basic principles of variable speed 
controls of DC motors and steady state analysis; methods of speed control; transfer 
functions of separately excited DC motors; single+phase and three+phase controlled 
rectifiers and chopper for DC motor drives; closed loop control of DC motors, single 
quadrant and four quadrants; steady+state analysis of induction motors; speed 
control of induction motors, variable terminal voltage control, variable frequency 
control, rotor resistance control; operation with a current source inverter; steady 
state analysis of synchronous motors; synchronous motor control 
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76Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+515    ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔņĸńĚħƟĺĵĺŇīňĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢ 
Computer Methods in Power System Analysis 

3&&3'+0+6' 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮıňĝėĦŇĨŏĔňŗĵĺĔńĭŏĴĨĶŇĔĞƢŐĸŃŏĴĨĶŇĔĞƢĕƞŅĵĺĚěĶȮŀńĸĔŀĶŇĪŉĴĽņľĶńĭĔŅĶĽĶƟŅĚŏĴĨĶŇĔĞƢ
ĕƞŅĵĺĚěĶȮėņĨŀĭĕŀĚĽĴĔŅĶıňĝėĦŇĨŐĸŃĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢľĸŅĵĨńĺŐĮĶȮĕƟŀıŇěŅĶĦŅŒĬĔŅĶ
ıńĥĬŅőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮĔŅĶĻŉĔļŅĔŅĶœľĸĕŀĚĔņĸńĚœĲĲƚŅȮĔŅĶěńħĽĶĶĔņĸńĚįĸŇĨœĲĲƚŅĨŅĴ
ľĸńĔŏĻĶļģĻŅĽĨĶƢȮĔŅĶĻŉĔļŅĔŅĶŏĔŇħĲŀĸĨƢȮŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭœĲĲƚŅĔņĸńĚȮĮƤĠĠŅĮĶŃħŇļģƢ
ĽņľĶńĭĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔņĸńĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮMatrix algebra and network matrices; algorithms for formation of network 
matrices; solutions of simultaneous algebraic and differential equations; 
programming consideration; power flow studies; economic dispatch; fault studies; 
power system stability; artificial intelligence &AI'Ȯfor power system analysis 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔņĸńĚħƟĺĵĺŇīňĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔņĸńĚ

ħƟĺĵĺŇīňĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+516 ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔņĸńĚ 
Power System Protection 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔņĸńĚȮľĸńĔĔŅĶĪņĚŅĬŐĸŃėŋĦĸńĔļĦŃĕŀĚĶňŏĸĵƢĮĶŃŏĳĪ
ĨƞŅĚȮŕȮȮľĴƟŀŐĮĸĚŐĭĭĨĶĺěĺńħĽņľĶńĭĶňŏĸĵƢȮĔŅĶĮƚŀĚĔńĬŏėĶŊŗŀĚĔņŏĬŇħœĲĲƚŅȮĴŀŏĨŀĶƢȮľĴƟŀŐĮĸĚȮ
ĭńĽȮŐĸŃĽŅĵĽƞĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮPrinciples of power system protection; operating principles and 
characteristics of different types of relays; instrument transformers for relaying; 
protection of generators, motors, transformer, buses and lines 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔņĸńĚœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔņĸńĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+517 ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔŅĶĔĶŃěŅĵ 
Renewable Energy and Distributed Generation 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňŏĔňŗĵĺĔńĭıĸńĚĚŅĬĪħŐĪĬĪŅĚħƟŅĬœĲĲƚŅȮŏĪėőĬőĸĵňŐįĚőĞĸƞŅĶƢȮĶŃĭĭĲŅĶƢĴŐįĚ
őĞĸƞŅĶƢȮĔŅĶŏĝŊŗŀĴĨƞŀĶŃĭĭĲŅĶƢĴŐįĚőĞĸƞŅĶƢŏĕƟŅĽŌƞĶŃĭĭœĲĲƚŅȮŏĪėőĬőĸĵňĔńĚľńĬĸĴȮĔŅĶŏĝŊŗŀĴĨƞŀĲŅĶƢĴ
ĔńĚľńĬĸĴŏĕƟŅĽŌƞĶŃĭĭœĲĲƚŅȮĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔĶŃěŅĵĔŅĶįĸŇĨŐĸŃįĸĔĶŃĪĭĨƞŀėĺŅĴŏĽĩňĵĶĳŅı
ĕŀĚĶŃĭĭœĲĲƚŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮRenewable energy related technology; solar technology; solar farmȮ
system; grid connection for solar farm; grid wind generator technology; grid 
connection for wind farm; distributed generation and its effects on power system 
stability 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔŅĶĔĶŃěŅĵœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀŏıŊŗŀĺŇŏėĶŅŃľƢĶŃĭĭœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+518 ĺĚěĶĔĶŀĚĔņĸńĚŐŀĔĪňĲŐĸŃĔŅĶėĺĭėŋĴ 
Active Power Filter and Controls 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶƟŅĚĕŀĚĺĚěĶĔĶŀĚĔņĸńĚŐŀĔĪňĲŐĭĭŀĬŋĔĶĴŐĸŃĕĬŅĬȮĔŅĶŀŀĔŐĭĭ
ėƞŅıŅĶŅĴŇŏĨŀĶƢĕŀĚĺĚěĶĔĶŀĚĔņĸńĚŐŀĔĪňĲȮĺŇīňĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢŁŅĶƢĴŀĬŇĔȮĔŅĶėĺĭėŋĴĔĶŃŐĽŐĸŃ
ŐĶĚħńĬĝħŏĝĵȮĔŅĶėĺĭėŋĴŐĶĚħńĬĭńĽœĲĨĶĚȮĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢĕŀĚĔĸĵŋĪīƢėĺĭėŋĴħƟĺĵŏĪėĬŇė
őĮĶŏĞĽŏĞŀĶƢŒĬĸŌĮȮĴŅĨĶģŅĬėŋĦĳŅıĔņĸńĚœĲĲƚŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮStructures of series and shunt active power filter; Design of active power 
filter parameters; Harmonic identifications; Compensating current and voltage 
controls; DC bus voltage controls; Simulation of control strategy by using processor 
in the loop &PIL'; Standards of power quality 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĺĚěĶĔĶŀĚĔņĸńĚŐŀĔĪňĲŐĭĭŀĬŋĔĶĴŐĸŃĕĬŅĬ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅĨŅĴĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĺĚěĶĔĶŀĚĔņĸńĚŐŀĔĪňĲŐĭĭ

ŀĬŋĔĶĴŐĸŃĕĬŅĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+519 ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬĶŃĭĭěƞŅĵĔņĸńĚœĲĲƚŅ 
Utility Applications of Power Electronics 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėŋĦĳŅıĕŀĚĔņĸńĚœĲĲƚŅȮľĸńĔĔŅĶŐĸŃőėĶĚĽĶƟŅĚĪńŗĺœĮĕŀĚĶŃĭĭĽƞĚœĲĲƚŅĔĶŃŐĽĽĸńĭ
ĝĬŇħĵŊħľĵŋƞĬœħƟȮőėĶĚĽĶƟŅĚŐĸŃĔŅĶėĺĭėŋĴĺĚěĶėŀĬŏĺŀĶƢŏĨŀĶƢĔņĸńĚȮĨńĺĝħŏĝĵĔņĸńĚĶňŐŀĔĪňĲŐĭĭ
ĽĩŇĨȮĨńĺĝħŏĝĵŐĭĭĶĺĴȮőėĶĚĕƞŅĵĔŅĶŏĝŊŗŀĴĨƞŀŐľĸƞĚěƞŅĵıĸńĚĚŅĬœĲĲƚŅĵƞŀĵȮœĲĲƚŅŐĶĚĽŌĚĔĶŃŐĽĨĶĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮElectric Power Quality; Concepts and General Structures of Flexible 
Alternative Current Transmission System &FACTs'; Structure and Control of Power 
Converters; Static VAR Compensators; Combined Compensators; Distributed Energy 
Resources and Grid Interconnection; HVDC 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬĶŃĭĭěƞŅĵĔņĸńĚœĲĲƚŅ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅĨŅĴĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+520 ŐĭĭěņĸŀĚŐĸŃĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢĕŀĚĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
Modeling and Simulation of Power Electronic Systems 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮľĸńĔĔŅĶľŅŐĭĭěņĸŀĚħƟĺĵĺŇīňėƞŅŏĜĸňŗĵȮŐĭĭěņĸŀĚ
ĽńĠĠŅĦĕĬŅħŏĸŖĔȮŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĕŀĚĺĚěĶŐĮĸĚįńĬĽńĠĠŅĦŐĭĭħňĞňŏĮƦĬħňĞňȮŏŀĞňŏĮƦĬħň
ĞňȮħňĞňŏĮƦĬŏŀĞňȮŐĸŃŏŀĞňŏĮƦĬŏŀĞňȮĔŅĶėņĬĺĦėƞŅėĚĨńĺĽņľĶńĭŐĭĭěņĸŀĚĽńĠĠŅĦĕĬŅħŏĸŖĔȮĔŅĶ
ĨĶĺěĽŀĭŐĭĭěņĸŀĚȮįĸĕŀĚőľĸħĔņĸńĚėĚĨńĺ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮPower electronics; Averaging modelling method; Small+signal model; 
Mathematical models of DC-DC, AC-DC, DC-AC and AC-AC converters; Calculation 
of steady+state values; Model validation; Effects of constant power loads 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢŐĭĭěņĸŀĚŐĸŃĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢȮĕŀĚĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀŏıŊŗŀĻŉĔļŅŐĭĭěņĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸħƟŅĬŐĭĭěņĸŀĚŐĸŃĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢ

ĕŀĚĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+521 ĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
Stability Analysis of Power Electronic Systems 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀŇĴıňŐħĬĞƢėƞŅĸĭȮŐĭĭěņĸŀĚĽńĠĠŅĦĕĬŅħŏĸŖĔȮĪĭĪĺĬŐĭĭěņĸŀĚĕŀĚĺĚěĶŐĮĸĚįńĬ
ĔņĸńĚȮĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıȮĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭŐĭĭħňĞňȮŏŀĞňȮŐĸŃŐĭĭįĽĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮNegative impedances; Small+signal model; Review of power converter 
models; Stability analysis of DC, AC and hybrid systems 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚœħƟȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀŏıŊŗŀĺŇŏėĶŅŃľƢĶŃĭĭœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸħƟŅĬĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+522 ĮƤĠĠŅĮĶŃħŇļģƢŒĬĔŅĶĮĶŃĵŋĔĨƢħƟŅĬœĲĲƚŅĔņĸńĚ 
Artificial Intelligences in Electric Power Applications 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶěņĸŀĚĔŅĶŀĭŀƞŀĬȮěňŏĬĨŇĔŀńĸĔŀĶŇĪŉĴȮĔŅĶőĮĶŐĔĶĴĺŇĺńĥĬŅĔŅĶȮĔŅĶėƟĬľŅŐĭĭĨŅĭŌȮ
ĔŅĶėƟĬľŅŐĭĭĨŅĭŌŏĝŇĚĮĶńĭĨńĺȮĶŃĭĭŀŅĦŅĬŇėĴĴħȮĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħĕŀĚİŌĚŀĬŋĳŅėȮĲƤĞĞňĸŀěŇĔ
ŀńĸĔŀĶŇĪŉĴȮĔŅĶĮĶŃĵŋĔĨƢŒĬĶŃĭĭœĲĲƚŅĔņĸńĚȮĔŅĶĮĶŃĵŋĔĨƢŒĬĚŅĬŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅŐĸŃĔŅĶ
ĕńĭŏėĸŊŗŀĬȮĔŅĶĮĶŃĵŋĔĨƢŒĬĚŅĬėĺĭėŋĴħƟĺĵŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮĔŅĶĮĶŃĵŋĔĨƢŒĬĚŅĬœĲĲƚŅŐĶĚĽŌĚŐĸŃ
ŐĴƞŏľĸŖĔœĲĲƚŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮSimulated Annealing (SA'; Genetic Algorithms (GA'; Evolutionary 
programming &EP'; Tabu search &TS'; Adaptive tabu search &ATS'; Ant colony system 
&ACS'; Particle swarm optimization &PSO'; Fuzzy logic algorithm; Applications in 
power systems; Applications in electrical machines and drives; Applications in power 
electronic control; Applications in high voltages and electromagnetic 

  



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

80Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĮƤĠĠŅĮĶŃħŇļģƢŒĬĔŅĶĮĶŃĵŋĔĨƢħƟŅĬœĲĲƚŅĔņĸńĚ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢȮĨŅĴĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴœħƟŀĵƞŅĚ

ĩŌĔĨƟŀĚȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

212+523 ĺŇĻĺĔĶĶĴœĲĲƚŅŐĶĚĽŌĚ 
High Voltage Engineering 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺńĽħŋȮĺńĽħŋįĽĴȮŐĸŃėŋĦĽĴĭńĨŇĕŀĚĜĬĺĬŒĬĶŃĭĭœĲĲƚŅŐĶĚĽŌĚȮĔŅĶĽŃĽĴĮĶŃěŋȮ
ĔĶŃĭĺĬĔŅĶŏĶƞĚŀŅĵŋĜĬĺĬȮŐĸŃŏĪėĬŇėĔŅĶĨĶĺěĽŀĭȮĴŅĨĶģŅĬŐĸŃŏĪėĬŇėĔŅĶĪħĽŀĭĪŅĚħƟŅĬ
ĜĬĺĬœĲĲƚŅŐĶĚĽŌĚȮĔŅĶŏĔŇħħŇĽĝŅĶƢěœĲĲƚŅĭŅĚĽƞĺĬĭĬįŇĺĜĬĺĬȮĔŅĶĨĶĺěěńĭȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮ
ĔĶŃĭĺĬĔŅĶıńĚĪĸŅĵĕŀĚĜĬĺĬȮĔŅĶĨĶĺěĽŀĭĽĳŅıŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĜĬĺĬȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĜĺĬĺĬœĲĲƚŅŐĶĚĽŌĚȮŐĭĭěņĸŀĚŐĸŃĔŅĶėĺĭėŋĴĽĬŅĴœĲĲƚŅȮĔŅĶŀŀĔŐĭĭĜĬĺĬœĲĲƚŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮMaterials, composite materials, and insulating properties in high+voltage 
electrical systems;ȮCharge accumulation;ȮProcesses for accelerating insulation agingȮ
and inspection techniques; Standards and testing techniques for high voltage; 
insulation Partial electrical discharge on insulating surfaces; detection and analysis; 
insulation breakdown process Insulation condition inspection and evaluation; 
Research related to high voltage Electric field modeling and control Electrical 
insulation design 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
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CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+571 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
Special Topics in Electric Power and Power Electronics 

1+4&x+y+z' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀıŇŏĻļŒĬħƟŅĬœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮLecture about special topics in electric power and power electronics 

  



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 81 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢŏĬŊŘŀľŅȮĮĶŃŏħŖĬĽņėńĠȮŒĬľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀŏıŊŗŀĻŉĔļŅľńĺĕƟŀıŇŏĻļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬœĲĲƚŅĔņĸńĚȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

2'ȮȮĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢȮȮ 
212+530 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴĞňĴŀĽŐĭĭŐŀĬŃĸŖŀĔ 

Design and Analysis of CMOS AnalogȮIntegrated Circuits 
3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĺĚěĶĶĺĴŐĭĭĞňĴŀĽȮŐĭĭěņĸŀĚĴŀĽŏĲĨȮįĸĕŀĚĭŀħňŘȮ
ĔŅĶŒĝƟĴŀĽŏĲĨŏĮƦĬĨńĺĨƟŅĬĪŅĬĮĶńĭėƞŅœħƟȮĺĚěĶĕĵŅĵŐĭĭĞŀĽĶƞĺĴȮŏħĶĬĶƞĺĴȮŐĸŃŏĔĨĶƞĺĴȮĔŅĶ
ĮƚŀĬĔĸńĭĸĭȮĔŅĶĮƚŀĬĔĸńĭĽńĠĠŅĦőľĴħĶƞĺĴȮĔŅĶŀŀĔŐĭĭœĲŏĸňŘĵĚĨŗņȮĔŅĶĪņĚŅĬĕŀĚĴŀĽŏĲĨŒĬ
ĵƞŅĬĨŗņĔĺƞŅŐĶĚħńĬĕňħŏĶŇŗĴȮĺĚěĶĕĵŅĵħŇĲŏĲŀŏĶĬŏĝňĵĸŐĭĭŏĪňĵĴȮĔŅĶĕěńħĽńĠĠŅĦőľĴħĶƞĺĴȮĺĚěĶ
ŀŀĮŐŀĴĮƝŒĬŏĪėőĬőĸĵňĞňĴŀĽȮĺĚěĶĕĵŅĵĮĢŇĭńĨŇĔŅĶŐĭĭĪĶŅĬĽƢėŀĬħńėŐĨĬĞƢȮĔŅĶěņĸŀĚŐĸŃ
ĺŇŏėĶŅŃľƢĽńĠĠŅĦĶĭĔĺĬĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏıňŘĵĬĽńĠĠŅĦȮĺĚěĶŀŀĽĞŇĸŏĸŏĨŀĶƢ
ĮĶńĭėĺŅĴĩňŗœħƟħƟĺĵŐĶĚħńĬȮĺĚěĶėŌĦĽńĠĠŅĦȮŀŀĮŐŀĴĮƝŐĭĭĔĶŃŐĽĮƚŀĬĔĸńĭȮĔŅĶŏĸĵƢŏŀŅĪƢĺĚěĶ
ĶĺĴŐŀĬŃĸŖŀĔ 

CMOS integrated circuit technologies-process; MOSFET model, body 
effects; MOSFET as a tunable resistor; common+source, common+drain and common+
gate amplifiers, negative feedback, common+mode feedback technique; low+voltage 
circuit design8ȮMOSFET operation under a sub+threshold voltage region, pseudo 
differential amplifier, common+mode rejection techniques; CMOS operational 
amplifiers, operational transconductance amplifiers; transistorŲs noise modelling and 
analysis; distortion analysis; voltage+controlled oscillator; multiplier; current+feedback 
op+amp; analog integrated circuit layout 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴĞňĴŀĽŐĭĭŐŀĬŃĸŖŀĔ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĺŇŏėĶŅŃľƢĮƤĠľŅĺĚěĶĶĺĴĞňĴŀĽŐĭĭŐŀĬŃĸŖŀĔœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
212+531 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽȮĽņľĶńĭĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 

Analog MOS Integrated Circuits for Signal Processing 
3&&3'+0+6' 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

82Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮĽńĠĠŅĦĕƟŀĴŌĸŏĺĸŅŏĨŖĴľĬƞĺĵȮĴŀĽĪĶŅĬĞŇĽŏĨŀĶƢȮĺĚěĶĽĺŇĨĝƢĨńĺŏĔŖĭĮĶŃěŋȮĺĚěĶĽĺŇĨĝƢ
ĔĶŃŐĽȮĺĚěĶĽĺŇĨĝƢŀŀĮŐŀĴĮƝȮĺĚěĶŏĮĶňĵĭŏĪňĵĭȮĺĚěĶĔĶŀĚȮĽńĠĠŅĦĶĭĔĺĬĪňŗŏĔŇħěŅĔĔŅĶĽĺŇĨĝƢȮ
ŏĪėĬŇėĔŅĶěņĸŀĚĺĚěĶȮŏĪėĬŇėŒĬĔŅĶŀŀĔŐĭĭĽńĠĠŅĦįĽĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮDiscrete+time data signal; MOS transistors, switched+capacitor circuits; 
switched+current circuits; switched op+amp circuits; comparators; filters; switching 
noise; simulation techniques; mixed+signal design techniques 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽȮĽņľĶńĭĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽȮĽņľĶńĭĔŅĶ

ĮĶŃĴĺĸįĸĽńĠĠŅĦœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+532 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵ 
Digital VLSI Circuit Design by HDL 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪķļġňŐĸŃĺŇīňĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸĕĬŅħŒľĠƞĴŅĔȮħƟĺĵĳŅļŅĭĶĶĵŅĵıķĨŇĔĶĶĴ
ĺĚěĶȮĕńŘĬĨŀĬĔŅĶŀŀĔŐĭĭĺĚěĶħŇěŇĪńĸȮĔŅĶŀŀĔŐĭĭĺĚěĶĶŃħńĭŏĔĨȮĔŅĶŀŀĔŐĭĭĺĚěĶĶŃħńĭőŀĬ
ĩƞŅĵĶňěŇĽŏĨŀĶƢȮĔŅĶŀŀĔŐĭĭĺĚěĶĨĶĶĔŃŏĝŇĚěńħľĴŌƞȮĔŅĶŀŀĔŐĭĭĺĚěĶĨĶĶĔŃŏĝŇĚĸņħńĭȮĔŅĶŀŀĔŐĭĭ
ĺĚěĶėĺĭėŋĴŐĭĭĞŇĚőėĶĬńĽȮĔŅĶŀŀĔŐĭĭĺĚěĶėĺĭėŋĴŐĭĭŀŃĞŇĚőėĶĬńĽȮĔŅĶŀŀĔŐĭĭĺĚěĶ
ĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸȮĔŅĶŀŀĔŐĭĭœĴőėĶőıĶŏĞĽŏĞŀĶƢȮĔŅĶıńĥĬŅĺĚěĶħŇěŇĪńĸĸĚĭĬŏŀıňěňŏŀȮ
ĔŅĶěņĸŀĚĔŅĶĪņĚŅĬĕŀĚĺĚěĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮTheory and methodologies for digital VLSI circuit design by Hardware 
Description Language &HDL'; digital circuit design flow; gate+level design; register 
transfer level &RTL'Ȯdesign; combinational circuit design; sequential circuit design; 
synchronous control circuit design; asynchronous control circuit design; digital signal 
processing circuit design; microprocessor design; digital circuit implementation on 
FPGAs &Field Programmable Gate Arrays'; circuit simulation 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵ  
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+533 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢ 3&&3'+0+6' 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 83 

Biomedical Instruments 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĽĶňĶĺŇĪĵŅĪňŗěņŏĮƦĬŏıŊŗŀŒľƟŏĕƟŅŒěĩŉĚľĸńĔĔŅĶȮıŊŘĬģŅĬĕŀĚŏėĶŊŗŀĚĴŊŀĺńħȮĔŅĶĺńħĽńĠĠŅĦ
ĝňĺĳŅıȮėĺŅĴĮĸŀħĳńĵĪŅĚœĲĲƚŅŐĸŃĨńĺŀĵƞŅĚŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮPhysiology required for understanding of the concepts, instrumentation 
basics, measurement of biomedical signals, electrical safety and selected medical 
devices 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢœħƟȮȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶȮŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
 CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
ȮCLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+534 ŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬ 
Noise Reduction Techniques 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐľĸƞĚĔņŏĬŇħĽńĠĠŅĦĶĭĔĺĬȮĔŅĶėńĮĮĸŇĚĽńĠĠŅĦŐĭĭĨƞŅĚȮŕȮĔŅĶŀŀĔŐĭĭĶŃĭĭ
ĽņľĶńĭėĺŅĴŏĕƟŅĔńĬœħƟŏĝŇĚŐĴƞŏľĸŖĔœĲĲƚŅȮĔŅĶĨƞŀĸĚħŇĬȮĔŅĶĭŅĸŅĬĞƢŐĸŃĲƕĸŏĨŀĶƢȮĔŅĶĝňĸħƢȮĽńĠĠŅĦ
ĶĭĔĺĬĕŀĚŀŋĮĔĶĦƢŐŀėĪňĲȮȮĽńĠĠŅĦĶĭĔĺĬĳŅĵŒĬȮĽńĠĠŅĦĶĭĔĺĬĕŀĚĺĚěĶŏĝŇĚħŇěŇĪńĸ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮNoise sources; coupling; EMC system design; grounding; balancing and 
filtering; shielding; active device noise; intrinsic noise; digital circuit radiation 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬœħƟȮȮȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĺńħœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėĬŇėȮĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬœħƟŀĵƞŅĚ

ĩŌĔĨƟŀĚȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+535 
 

ĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
Noise and Interference in Electronics 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıŊŘĬģŅĬĪńŗĺœĮĪňŗŏĔňŗĵĺĔńĭĽńĠĠŅĦĶĭĔĺĬȮȮĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĶĭĔĺĬŒĬĺĚěĶœĲĲƚŅ
ŏĝŇĚŏĽƟĬȮȮĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĶĭĔĺĬŏĝŇĚėĺŅĴĩňŗȮŐĭĭěņĸŀĚĽńĠĠŅĦĶĭĔĺĬŒĬŀŋĮĔĶĦƢ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮȮĽńĠĠŅĦĶĭĔĺĬĳŅĵĬŀĔȮĺŇīňĔŅĶĸħȮŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶŐĪĶĔĽŀħȮĔŅĶŀŀĔŐĭĭ
ĺĚěĶĽńĠĠŅĦĶĭĔĺĬĨŗņȮȮĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚĽńĠĠŅĦĶĭĔĺĬȮĽńĠĠŅĦĶĭĔĺĬŒĬĺĚěĶĨĶĺěĺńħ
ŐĸŃĶŃĭĭĽŊŗŀĽŅĶ 

Fundamental conceptsȮof noise; noise analysis in linear circuits; frequency 
domain noise analysis; noise models of electronic devices; external noise interference 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

84Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

reduction methods and protection; low+noise circuit design; noise performance 
measurement; noise in sensing circuits and communication systems 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+536 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢ 
Applied Physiology and Biomechanics 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽĶňĶĺŇĪĵŅĕŀĚĶŃĭĭĨƞŅĚȮŕȮŒĬĶƞŅĚĔŅĵȮĔĸĻŅĽĨĶƢŏĬŊŘŀŏĵŊŗŀȮĔĸĻŅĽĨĶƢĕŀĚĶŃĭĭœľĸŏĺňĵĬ
őĸľŇĨȮĶŃĭĭľŅĵŒěȮŐĸŃĶŃĭĭĪŅĚŏħŇĬŀŅľŅĶȮĔŅĶěņĸŀĚŐĭĭŒĬĝňĺĔĸĻŅĽĨĶƢȮĔŅĶĮĶŃĵŋĔĨƢĝňĺĔĸ
ĻŅĽĨĶƢŒĬĶŃĭĭĶƞŅĚĔŅĵĴĬŋļĵƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮHuman physiological system; tissue mechanic; mechanic of circulatory, 
respiratory and alimentary system; modeling in biomechanic; application of 
biomechanic in human system 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+537 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽņľĶńĭĝňĺĔŅĶŐıĪĵƢ 
Design of Analog Integrated Circuits for Biomedical Applications 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňĺĚěĶĶĺĴȮőĴŏħĸĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢȮĺĚěĶĞňĴŀĽĪňŗĪņĚŅĬŒĬĝƞĺĚĺňėŀŇĬŏĺŀĶƢĽĝńĬȮ
ŏĪėĬŇėĔŅĶŀŀĔŐĭĭĪňŗŒĝƟŐĶĚħńĬŐĸŃĔņĸńĚĚŅĬĨŗņȮĺĚěĶĔĶŀĚȮĺĚěĶĕĵŅĵȮĺĚěĶŐĮĸĚĕƟŀĴŌĸȮĔŅĶ
ŏĝŊŗŀĴőĵĚĕƟŀĴŌĸȮĔŅĶŏĝŊŗŀĴőĵĚœĶƟĽŅĵŐĭĭĨńĺŏľĬňŗĵĺĬņȮĽĩŅĮƤĨĵĔĶĶĴĶŃĭĭœĶƟĽŅĵȮĺĚěĶĽņľĶńĭĨńĺĶńĭ
ŐĸŃĽƞĚœĶƟĽŅĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntegrated circuit technologies; transistor modeling, weak+inversion CMOS 
circuits, low+voltage and low+power design techniques; filters; amplifiers; data 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 85 

conversion circuits; biotelemetry techniques, wireless inductive link; wireless 
architectures, circuits for wireless transmitter and receiver 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽņľĶńĭĝňĺĔŅĶŐıĪĵƢ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽņľĶńĭĝňĺ

ĔŅĶŐıĪĵƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+538 ĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴ 
Applied Prosthetic Device and Artificial Organ 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĵĺŇĳŅėŐĸŃėŋĦĸńĔļĦŃĽĶňĶĺŇĪĵŅĕŀĚĴĬŋļĵƢȮĪķļġňĔŅĶĪņĚŅĬĕŀĚŏėĶŊŗŀĚĴŊŀŒĬĔŅĶ
ĲƘƨĬĲŌŐĸŃĔŅĶĪħŐĪĬŀĺńĵĺŃěĶŇĚȮŀŋĮĔĶĦƢĮĢŇĽńĴıńĬīƢĔńĭĶƞŅĚĔŅĵȮėĺŅĴŏĕƟŅĔńĬœħƟĪŅĚĝňĺĺŇĪĵŅȮľńĺĕƟŀ
ĕńŘĬĽŌĚŐĸŃĔĶĦňĻŉĔļŅŒĬĚŅĬĺŇĻĺĔĶĶĴĲƘƨĬĲŌ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮHuman anatomy and characteristic of physiology; theory of rehabilitation 
for prosthetics and artificial organs; human+interfacing device; biocompatibility; 
advanced topics and case studies in rehabilitation engineering 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮ 

212+539
  

ĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽņľĶńĭĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋ 
Radio+Frequency Microelectronics 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶıŊŘĬģŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋȮĔŅĶĴŀħŌŏĸĝńĬŐĸŃħňŏĪėĝńĬȮŏĪėĬŇė
ĔŅĶŏĕƟŅĩŉĚŐĭĭľĸŅĵĪŅĚȮĴŅĨĶģŅĬĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵȮĽĩŅĮƤĨĵĔĶĶĴĕŀĚĨńĺĶńĭ+ĽƞĚȮȮŏĪėőĬőĸĵňĺĚěĶ
ĶĺĴĽĴńĵŒľĴƞȮĺĚěĶĕĵŅĵĽńĠĠŅĦĶĭĔĺĬĨŗņȮȮĺĚěĶĴŇĔŏĞŀĶƢȮȮĺĚěĶŀŀĽĞŇĸŏĸŏĨŀĶƢȮŏĲĽĸŖŀĔĸŌĮȮĺĚěĶ
ĽńĚŏėĶŅŃľƢėĺŅĴĩňŗȮĺĚěĶĕĵŅĵĔņĸńĚȮĔŅĶŏĸĵƢŏŀŅĪƢĺĚěĶėĺŅĴŏĶŖĺĽŌĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮBasic concepts in radio frequency design; modulation and detection; 
multiple access techniques, wireless standards; transceiver architectures; modern 
integrated circuit technologies; low+noise amplifiers; mixers; oscillators; phase+locked 
loop, frequency synthesizers; power amplifiers; layout for high+speed circuits 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

86Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĽņľĶńĭĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĽņľĶńĭĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶħƟŅĬĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĽņľĶńĭĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮ 

212+540 ŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸ 
Data Storage Technology 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭĪĬņĔŅĶĭńĬĪŉĔŐĭĭŐĴƞŏľĸŖĔȮıŊŘĬģŅĬĕŀĚħŇĽĔƢœħĶƢĲőħĵĶĺĴȮĺńĽħŋŐĴƞŏľĸŖĔȮŏĪėőĬőĸĵň
ĔŅĶĮĶŃĔŀĭľńĺŀƞŅĬȮŏĪėőĬőĸĵňŒĬĔŅĶįĸŇĨĽŊŗŀŐĴƞŏľĸŖĔȮĔĶŃĭĺĬĔŅĶĽĶƟŅĚŏĺŏĲŀĶƢŐĸŃĽœĸŏħŀĶƢȮ
ĶŃŏĭňĵĭĺŇīňœĲœĬĨƢŏŀĸŇŏĴĬĨƢĽņľĶńĭĔŅĶěņĸŀĚŁŅĶƢħħŇĽĔƢȮĮƤĠľŅĔŅĶœľĸĕŀĚėĺŅĴĶƟŀĬŐĸŃĔŅĶ
ĽńŗĬĽŃŏĪŊŀĬŒĬŁŅĶƢħħŇĽĔƢȮĔŅĶėĺĭėŋĴľńĺŀƞŅĬŐĸŃľńĺŏĕňĵĬȮĔŅĶėĺĭėŋĴĺŀĵĞƢėŀĵĴŀŏĨŀĶƢȮŐĬĺőĬƟĴ
ĕŀĚŏĪėőĬőĸĵň 
                Introduction to magnetic recording; basic disk drive overview; magnetic 
materials; head gimbal assembly technology; magnetic media manufacturing 
technology; wafer-slider process and fabrication; finite element method for hard disk 
modeling; heat flow and vibration problems in hard disk drives; read-write head 
control; voice+coil motor control; future technology trends 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸœħƟȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĽņľĶńĭĻŉĔļŅŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮ 

212+541  ĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ 
Embedded System Design 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬŃĬņĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮĔŅĶıńĥĬŅĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺħƟĺĵœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮ
ĳŅļŅĞňĽņľĶńĭœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮĭńĽĽŊŗŀĽŅĶĽņľĶńĭĔŅĶŏĝŊŗŀĴĨƞŀŏėĶŊŀĕƞŅĵŀŋĮĔĶĦƢȮȮĔŅĶėĺĭėŋĴ
ŀŋĮĔĶĦƢŐĸŃĔĸœĔĭĶŇĔŅĶĔŅĶĕńħěńĚľĺŃȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽņľĶńĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮĔŅĶőĴŏħĸ
őĮĶŐĔĶĴħƟĺĵĵŌŏŀŖĴŐŀĸȮȮĶŃĭĭĮĢŇĭńĨŇĔŅĶĪńĬŏĺĸŅȮĨńĺŀĵƞŅĚĔŅĶŀŀĔŐĭĭȮĔŅĶěņĸŀĚŐĭĭŐĸŃĔŅĶħň
ĭńĔĶŃĭĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntroduction to embedded systems; embedded system development on 
microcontroller; C language for microcontroller; communication buses for devices 
network; device drivers and interrupt service mechanism; programming for embedded 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 87 

systems; UML program modeling; real+time operating system; design examples; 
simulation and debugging 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶŏĝŇĚĺŇĝŅĔŅĶŒĬĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮ 

212+542  ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĽņľĶńĭĔŅĶĽŊŗŀĽŅĶĪŅĚŐĽĚ 
Design of Integrated Circuits for Optical Communications 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňĺĚěĶĶĺĴĽņľĶńĭĔŅĶĽŊŗŀĽŅĶįƞŅĬŐĽĚȮľĸńĔĔŅĶĔŅĶĽŊŗŀĽŅĶįƞŅĬŐĽĚȮĽńĠĠŅĦ
ĶĭĔĺĬŐĸŃěŇĨŏĨŀĶƢȮŏĸŏĞŀĶƢœħőŀħȮŀŀıĨŇėŀĸœĲŏĭŀĶƢȮőĲőĨœħőŀħȮĺĚěĶĕĵŅĵĪĶŅĬĽƢŀŇĴıŇŐħĬĞƢȮ
ĺĚěĶĕĵŅĵěņĔńħȮĺĚěĶŏŀŅĪƢıŋĪĭńĲŏĲŀĶƢȮĺĚěĶŀŀĽĞŇĸŏĸŏĨŀĶƢȮĺĚěĶŀŀĽĞŇĸŏĸŏĨŀĶƢŐĭĭĨńĺŏľĬňŗĵĺĬņ+
ĨńĺŏĔŖĭĮĶŃěŋȮŏĲĽĸŖŀĔĸŌĮȮĺĚěĶĔŌƟĽńĠĠŅĦĬŅưŇĔŅŐĸŃĽńĠĠŅĦĕƟŀĴŌĸȮĴńĸĨŇŏıĸŖĔŏĞŀĶƢŐĸŃĺĚěĶĕńĭ
ŏĸŏĞŀĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntegrated circuit technologies for optical communications; fundamentals 
of optical communications; noise and jitter;  laser diodes, optical fibers, photodiodes; 
trans impedance amplifiers; limiting amplifiers, output buffers; oscillators, inductor+
capacitor oscillators; phase+locked loop; clock and data recovery circuits; 
multiplexers and laser drivers 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵňĺĚěĶĶĺĴȮĽņľĶńĭĔŅĶĽŊŗŀĽŅĶįƞŅĬŐĽĚœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅŏĪėőĬőĸĵňĺĚěĶĶĺĴȮĽņľĶńĭĔŅĶĽŊŗŀĽŅĶįƞŅĬŐĽĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶȮħƟŅĬŏĪėőĬőĸĵňĺĚěĶĶĺĴĽņľĶńĭĔŅĶĽŊŗŀĽŅĶįƞŅĬŐĽĚœħƟŀĵƞŅĚ

ĩŌĔĨƟŀĚȮȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮ 

  



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

88Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

212+543 ŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞ 
Modern Sensors 

3&&3'+0+6' 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃĭĭĔŅĶĺńħȮȮėŋĦĸńĔļĦŃĕŀĚŏĞĬŏĞŀĶƢȮȮŏĞĬŏĞŀĶƢŏĶőĞŏĬŏĨŀĶƢȮȮŏĞĬŏĞŀĶƢĔŉŗĚĨńĺĬņȮȮ
ŏĞĬŏĞŀĶƢŒĵŐĔƟĺĬņŐĽĚȮȮŏĞĬŏĞŀĶƢŀńěĜĶŇĵŃȮŏėĶŊŀĕƞŅĵŏĞĬŏĞŀĶƢœĶƟĽŅĵȮĶŃĭĭĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃ
ĶŃĭĭĔŅĶĽƞĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮMeasurement systems; sensor characteristics; resonator sensors; 
semiconductor based sensors; optical fiber sensors; intelligent sensors; wireless 
sensor networks; data acquisition and telemetry systems 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĶŃĭĭĔŅĶĺńħȮėŋĦĸńĔļĦŃĕŀĚŏĞĬŏĞŀĶƢȮŐĸŃŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞœħƟȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+544 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀ 
Digital Control System Design with FPGA 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶĔŅĶėĺĭėŋĴŐĭĭħŇěŇĪńĸȮŏĪėĬŇėĔŅĶŐĮĸĚŐĞħȮȮĽĴĔŅĶįĸĨƞŅĚȮĶŃĭĭĨńĺŏĸĕȮŏĸĕ
ěŋħĸŀĵĨńĺŐĸŃŏĸĕěŋħĨŅĵĨńĺȮĔŅĶŀŀĔŐĭĭőħĵĨńĺŐĭĭȮĔŅĶĽĶƟŅĚĨńĺėĺĭėŋĴőħĵĨĶĚȮĔŅĶĽĶƟŅĚĨńĺ
ėĺĭėŋĴıňœŀħňȮĔŅĶĽĶƟŅĚĨńĺėĺĭėŋĴĮĶńĭĨńĺœħƟȮĔŅĶŀŀĔŐĭĭĪňŗŏľĴŅŃĽĴĪňŗĽŋħȮĔŅĶőĮĶŐĔĶĴŏŀĲıňěňŏŀȮ
ĔŅĶěņĸŀĚĔŅĶĪņĚŅĬȮĔŅĶĪĺĬĽŀĭőħĵįƞŅĬŁŅĶƢħŐĺĶƢȮĔŅĶĪħĽŀĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮDigital control principles; Z+transform techniques; difference equation; 
number systems; floating+point number and fixed+point number; model+based 
design; direct control implementation; PID+control implementation; adaptive control 
implementation; design optimization; FPGA &Field Programmable Gate Array'Ȯ
programming; simulation; hardware+in+the+loop verification; testing 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıň

ěňŏŀœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
212+545 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĮĸĚĽńĠĠŅĦĕƟŀĴŌĸ 

Data Conversion Integrated Circuit Design 
3&&3'+0+6' 
 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 89 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺĚěĶĝńĔĨńĺŀĵƞŅĚĽńĠĠŅĦȮĽĺŇĨĝƢĴŀĽŏĲĨȮőėĶĚĽĶƟŅĚĶŃĭĭĔŅĶĝńĔĨńĺŀĵƞŅĚŐĸŃėĚėƞŅȮ
ĺĚěĶŏĮĶňĵĭŏĪňĵĭȮĺĚěĶŐĮĸĚĽńĠĠŅĦħŇěŇĨŀĸŏĮƦĬŐŀĬŃĸŀĔŐĭĭĨńĺĨƟŅĬĪŅĬĕńŘĬĭńĬœħȮŐĭĭŏĭňŗĵĚ
ĔĶŃŐĽȮĺĚěĶŐĮĸĚĽńĠĠŅĦŐŀĬŃĸŀĔŏĮƦĬħŇěŇĨŀĸŐĭĭĞŅĶƢȮŐĭĭœııƢœĸĬƢȮŐĭĭėĺŅĴŏĶŖĺĽŌĚȮŐĭĭ
ŐĭƞĚĽƞĺĬĵƞŀĵȮŐĭĭŐĭƞĚŏĺĸŅȮŐĭĭŏħĸĨƟŅĞŇĔĴƞŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮSampling circuits, MOSFET switches, sample+and+hold architectures, 
comparator circuits, resistor+ladder DACs, current+steering DACs, successive 
approximation register &SAR'ȮADC, pipeline ADCs, flash ADCs, subranging ADCs, time+
interleaved ADCs, delta+sigma analog+to+digital converters 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĮĸĚĽńĠĠŅĦĕƟŀĴŌĸœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĮĸĚĽńĠĠŅĦĕƟŀĴŌĸœħƟ

ŀĵƞŅĚŏľĴŅŃĽĴȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+546 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĝňĺĔŅĶŐıĪĵƢĕńŘĬĽŌĚ 
Advanced Biomedical Signal Analysis 

3&&3'+0+6' 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽńĠĠŅĦĝňĺĔŅĶŐıĪĵƢȮĔŅĶĔĶŀĚŏıŊŗŀĔŅĶĩŀħĩŀĬĽŇŗĚŐĮĸĔĮĬȮĔŅĶĨĶĺěěńĭŏľĨŋĔŅĶĦƢȮ
ĔŅĶĺŇŏėĶŅŃľƢĶŌĮĶƞŅĚėĸŊŗĬŐĸŃėĺŅĴĞńĭĞƟŀĬĕŀĚĶŌĮŐĭĭėĸŊŗĬȮĔŅĶŀīŇĭŅĵĸńĔļĦŃŒĬőħŏĴĬėĺŅĴĩňŗȮ
ĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĶŃĭĭĝňĺĔŅĶŐıĪĵƢȮĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĭĭœĴƞėĚĪňŗŐĸŃĴňľĸŅĵŀĚėƢĮĶŃĔŀĭȮ
ĔŅĶěņŐĬĔĶŌĮŐĭĭŐĸŃĔŅĶĨńħĽŇĬŒěŏıŊŗŀĔŅĶĺŇĬŇěĜńĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮBiomedical signals, filtering for removal of artifacts, detection of events, 
analysis of waveshape and waveform complexity, frequency domain characterization, 
modeling biomedical systems, analysis of nonstationary and multicomponent signals, 
pattern classification and diagnostic decision 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĽńĠĠŅĦĝňĺĔŅĶŐıĪĵƢĕńŘĬĽŌĚœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĽńĠĠŅĦĝňĺĔŅĶŐıĪĵƢĕńŘĬĽŌĚœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
 CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
0/0+325 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĭĭĮĶńĭĨńĺ 

Adaptive Signal Processing 
3&&3'+0+6' 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

90Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĔŅĶŏĲƚĬĽŋƞĴȮĺŇīňĔŅĶĮĶŃĴŅĦŏĝŇĚĽŏĮĔĨĶńĴȮĺĚěĶĔĶŀĚŐĭĭĺňĬŏĬŀĶƢȮĔŅĶĪņĬŅĵ
ŏĝŇĚŏĽƟĬȮĺŇīňĔŅĶĸħĶŃħńĭĪňŗĸŉĔĪňŗĽŋħȮĺĚěĶĔĶŀĚĮĶńĭĨńĺėƞŅĔņĸńĚĽŀĚŏĜĸňŗĵĬƟŀĵĪňŗĽŋħȮĺŇīňėƞŅĔņĸńĚĽŀĚĬƟŀĵ
ĪňŗĽŋħȮĺĚěĶĔĶŀĚĮĶńĭĨńĺėƞŅĔņĸńĚĽŀĚĬƟŀĵĪňŗĽŋħŐĭĭŏĶňĵĔĞŘņȮĺĚěĶĔĶŀĚŐĭĭėŅĸŐĴĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮStochastic processes; methods of spectral estimation; Wiener filters; linear 
prediction; method of steepest descent; least+mean+square adaptive filters; method 
of least squares; recursive least+square adaptive filters; Kalman filters 
ȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĭĭĮĶńĭĨńĺœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅŏıŊŗŀĻŉĔļŅĔŅĶĮĶŃĴĺĸįĸȮĽńĠĠŅĦŐĭĭĮĶńĭĨńĺœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

0/0+326 ĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸŏĞĬŏĞŀĶƢŐĭĭĽĺĴŒĽƞȮőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3&&3'+0+6' 
Processing of Wearable Sensor Data Using Machine Learning 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ ŏĞĬŏĞŀĶƢŐĭĭĽĺĴŒĽƞ ĽńĠĠŅĦėĸŊŗĬœĲĲƚŅĔĸƟŅĴŏĬŊŘŀ ĽńĠĠŅĬȮ
ėĺŅĴŏĶƞĚ ĨńĺĔĶŀĚĽńĠĠŅĦ ĔŅĶĽĔńħėŋĦĸńĔļĦŃ ĔŅĶěņŐĬĔĽńĠĠŅĦ ŀńĸĔŀĶŇĪŉĴŏėŏŀŖĬŏŀŖĬ ĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ ĔĶĦňĔŅĶŒĝƟĚŅĬĽņľĶńĭĺŇĻĺĔĶĶĴĝňĺĔŅĶŐıĪĵƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮSignal processing; Wearable sensor; Electromyography &EMG'; Acceleration 
signals; Filters; Feature extraction; Classification; KNN algorithm; Machine learning; 
Applications for Biomedical Engineering  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸŏĞĬŏĞŀĶƢŐĭĭĽĺĴŒĽƞȮőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚœħƟȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸŏĞĬŏĞŀĶƢŐĭĭĽĺĴŒĽƞȮőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟĕŀĚ

ŏėĶŊŗŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶȮŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟħƟŅĬĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸŏĞĬŏĞŀĶƢŐĭĭĽĺĴŒĽƞȮőħĵ

ŒĝƟĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮ 

 

212+574 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 1+4&x+y+z' 
Special Topics in  Electronics and Biomedical Engineering 

ȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀıŇŏĻļŒĬħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮLecture about special topics in electronics and biomedical engineering 
ȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
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CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅľńĺĕƟŀıŇŏĻļĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢœħƟ

ŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

3'ȮȮĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶȮ 
212+550 ŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 

Wavelet and Signal Processing 
3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬĺėŇħĪŅĚėĦŇĨĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬȮŐĬĺėŇħĪŅĚĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŏĭŊŘŀĚĨƟĬȮĔŅĶ
ĺŇŏėĶŅŃľƢĲŌŏĶňĵĶƢȮȮĳŅıĶĺĴŐĬĺėŇħĕŀĚŏĺĲŏĸĨȮĲƕĸŏĨŀĶƢŐĭĚĔƢȮĔŅĶŏĕƟŅĶľńĽĞńĭŐĭĬħƢȮĲƤĚĔƢĝńĬĔŅĶ
ĽŏĔĸĸŇĚȮĔŅĶĺŇŏėĶŅŃľƢŏĺĲŏĸĨĴńĸĨŇĶňőĞĸŌĝńĬȮĔŅĶŏŀŖĔŏĪĬĝńĬĕŀĚĨńĺŐĮĶŐĭĭœĭŀŀĶƢőĪőĔĬńĸŐĸŃ
ľĸŅĵĨńĺŐĮĶȮĔŅĶŏĪĶĽőŁĸħƢȮĔŅĶĭňĭŀńħȮĔŅĶħňĬŀĵĽƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntroductory mathematical ideas; introductory signal processing ideas; 
Fourier analysis; overview of wavelet ideas; filter banks, sub+band coding, scaling 
functions, wavelet multi+resolution analysis; extensions, multi+variable and bi+
orthogonal cases; thresholding; compression; de+noising 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟȮĪŅĚħƟŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 
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92Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

212+551 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚ 
Real+time Digital Signal Processing 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃĭĭŐĸŃľĸńĔĔŅĶĕŀĚĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚȮĨńĺĮĶŃĴĺĸįĸ
ĽńĠĠŅĦħŇěŇĪńĸȮĺĚěĶĔĶŀĚŐĭĭŏŀĲœŀŀŅĶƢȮĺĚěĶĔĶŀĚŐĭĭœŀœŀŀŅĶƢȮĔŅĶŐĮĸĚĲŌĶŇŏĵĶƢŐĭĭŏĶŖĺȮĺĚěĶ
ĔĶŀĚŐĭĭĮĶńĭĨńĺȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮSystems and principles of real+time digital signal processing &DSP'; digital 
signal processors; finite impulse response &FIR'Ȯfilters; infinite impulse response &IIR'Ȯ
filters; fast Fourier transform &FFT'; adaptive filters; real+time DSP applications 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶȮĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+552 ĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸ 
Digital Image Processing 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬŃĬņĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸȮĶŃĭĭĽŀĚĴŇĨŇŐĸŃėĦŇĨĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬȮĔŅĶĶńĭĶŌƟĳŅıȮ
ĔŅĶĝńĔĨńĺŀĵƞŅĚŐĸŃĔŅĶėĺŀĬœĪĞƢĽńĠĠŅĦĳŅıȮĔŅĶŐĮĸĚĳŅıȮĔŅĶŐĪĬĳŅıħƟĺĵĨńĺŐĭĭŏĲƚĬĽŋƞĴŐĸŃ
ĔŅĶĮĶńĭĮĶŋĚĳŅıȮĔŅĶĔĶŀĚĳŅıȮĔŅĶĪņŒľƟĳŅıħňħńĚŏħŇĴȮĔŅĶĺŇŏėĶŅŃľƢĳŅıȮĔŅĶĽĶƟŅĚĳŅıěŅĔĳŅıĜŅĵȮ
ĔŅĶĭňĭŀńħĕƟŀĴŌĸĳŅıȮĔĶĦňĻŉĔļŅĪŅĚħƟŅĬĔŅĶĮĶŃĴĺĸįĸĳŅıĪŅĚĔŅĶŐıĪĵƢȮŐĸŃĔŅĶĨĶĺěĽŀĭĳŅı
ŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŀńĨőĬĴńĨŇ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮIntroduction to digital image processing; two dimensional systems and 
mathematical preliminaries; image perception; image sampling and quantization; 
image transform; image representation by stochastic models; image enhancement; 
image filtering; image restoration; image analysis; image reconstructionȮfrom 
projections; image data compression; case studies in medical imaging and visual 
inspection in automatic production processes 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 
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212+553 ĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸ 
Digital Sound Processing 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃĭĭĔŅĶĝńĔĨńĺŀĵƞŅĚŐĸŃĔŅĶėĺŀĬœĨĞƢȮĶŃĭĭŏĺĸŅĨƞŀŏĬŊŗŀĚȮĪķļġňĔŅĶĝńĔĨńĺŀĵƞŅĚȮĔŅĶ
ŐĪĬŒĬŏĺĸŅŏĨŖĴľĬƞĺĵȮĶŃĭĭŏĺĸŅŏĨŖĴľĬƞĺĵȮĔŅĶŐĮĸĚĶŃĭĭŏĺĸŅĨƞŀŏĬŊŗŀĚŒľƟŏĮƦĬĶŃĭĭŏĺĸŅŏĨŖĴ
ľĬƞĺĵȮĔŅĶėĺŀĬœĨĞƢȮĨńĺĔĶŀĚħŇěŇĪńĸȮĨńĺĔĶŀĚŏŀĲœŀŀŅĶƢȮĨńĺĔĶŀĚœŀœŀŀŅĶƢȮĨńĺĔĶŀĚĮĶŃĔŀĭŐĸŃ
īĬŅėŅĶĨńĺĔĶŀĚȮĔŅĶŐĮĶĮĶĺĬĕŀĚėĺŅĴĩňŗȮħňŏĸĵƢŐĸŃŏŀĲŏĲƦĔĽƢȮŏĞŀĶƢėŇĺĸŅĶƢĭńĲŏĲŀĶƢȮħňŏĸĵƢœĸĬƢ
ŐĭĭŐĲĶĔĝńĬĬŀĸŏĸĬěƢȮȮĨńĺĔĶŀĚőėĴĭƢŐĭĭĬŀĬĶňŏėŀĶƢĞňĲȮĨńĺĔĶŀĚőėĴĭƢŐĭĭĶňŏėŀĶƢĞňĲȮŏŀĲŏĲĔĽƢ
ŏĽňĵĚĭĬœĸĬƢĕŀĚħňŏĸĵƢȮȮĔŅĶĮĶŃĴĺĸįĸŏĽňĵĚȮĔŅĶĺŇŏėĶŅŃľƢŏĽňĵĚȮĔŅĶŐĮĸĚĲŌŏĶňĵĶƢŏĺĸŅĽńŘĬȮĸŇŏĬňĵĶƢıĶň
ħŇĔĪňĲőėŖħħŇŘĚȮŐĭĭěņĸŀĚĕŀĚŏĽňĵĚȮŐĭĭěņĸŀĚĽŏĮėĪĶŀĸȮŐĭĭěņĸŀĚőħŏĴĬŏĺĸŅȮŐĭĭěņĸŀĚ
ĬŀĬĸŇŏĬňĵĶƢȮŐĭĭěņĸŀĚĲƕĽŇĔĽƢȮȮĔŅĶĶŌƟěņŏĽňĵĚıŌħ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮSystems, sampling and quantization;  continuous+time systems; sampling 
theorem; discrete+time spectral representations; discrete+time systems; continuous+
time to discrete+time system conversion; quantization; digital filters, FIR &finite 
impulse response'Ȯfilters, IIR &infinite impulse response'Ȯfilters, complementary filters 
and filter banks; frequency warping; delays and effects, circular buffer, fractional+
length delay lines, non+recursive comb filter, recursive comb filter, sound effects 
based on delay lines; spatial sound processing; sound analysis, short+time Fourier 
transform, linear predictive coding; sound modeling, spectral modeling, time+domain 
models, nonlinear models, physical models; speech recognition 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+554 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞ 
Modern Wireless Communications 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮĪĭĪĺĬĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĺŇĪĵŋŐĸŃĔŅĶįĽĴĽńĠĠŅĦȮĪĭĪĺĬĶŃĭĭőĪĶĻńıĪƢŐĸŃ
ĝŋĴĽŅĵȮŏĪėĬŇėĔŅĶŏĕƟŅĩŉĚľĸŅĔľĸŅĵŐĸŃĔŅĶŏĕƟŅĶľńĽĝƞŀĚĽńĠĠŅĦȮĽŏĮĔĨĶńĴŐįƞȮĔŅĶŐĭƞĚėĺŅĴĩňŗ
ħƟĺĵĶľńĽĜŅĔȮŀŇėĺŀœĸŏĞĝńŗĬȮœħŏĺŀĶƢĞŇĨňȮėĺŅĴěŋĝƞŀĚĽńĠĠŅĦȮŐĬĺőĬƟĴŏĪėőĬőĸĵňŒĬŀĬŅėĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮReview of radio wave propagation and modulation; review of telephony 
and switching systems; multiple access techniques and channel coding; spread 
spectrum; orthogonal frequency division multiplex; equalization; diversity; channel 
capacity; future technology trend 

  



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

94Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞœħƟȮȮȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO4,/ȮŀīŇĭŅĵĮĶŃŏħŖĬĨƞŅĚȮŕȮŒĬĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+555 őıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ 
Communication Network Protocols 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮőŀŏŀĽœŀőĴŏħĸȮĶŅĵĸŃŏŀňĵħĕŀĚőŀŏŀĽœŀĝńŘĬħŅĨƟŅĸŇĚĔƢȮĝńŘĬŏĬŖĨŏĺŇĶƢĔȮĝńŘĬĪĶŅĬĽĮŀĶƢĨȮ
ĔŅĶĺŇŏėĶŅŃľƢőıĶőĪėŀĸĽŊŗŀĽŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮOSI model; details of OSI data link layer; network layer; transport layer; 
communication network protocol analysis 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢőıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶœħƟȮȮȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅőıĶőĪėŀĸŏėĶŊŀĕƞŅĵȮĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO4,/ȮŀīŇĭŅĵĮĶŃŏħŖĬĨƞŅĚȮŕȮŒĬőıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+556 ŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗ 
Mobile Broadband Networks 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬĺėŇħĕŀĚŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢŏėĸŊŗŀĬĪňŗȮĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĨĶŃĔŌĸȮœŀŀňŀňŀňȮ6.0,//Ȯ
ĽĩŅĮƤĨĵĔĶĶĴŏėĶŊŀĕƞŅĵȮŏĪėőĬőĸĵňőĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗŒĬĵŋėĪňŗȮ2ȮĶňĞŀĶƢĪĭĸŖŀĔȮĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶ
ĽƞĚĕƟŀĴŌĸȮĔŅĶěńħĔŅĶėĸŊŗĬĺŇĪĵŋȮĔŅĶŏĕƟŅĩŉĚŏėĶŊŀĕƞŅĵŀĵƞŅĚĽŋƞĴȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĨņŐľĬƞĚȮĔŅĶĽŊŗŀĽŅĶ
ĶŃĵŃœĔĸĝĬŇħȮŐĸŃȮŏĬőĶŐĭĬħƢȮĔŅĶĽŊŗŀĽŅĶĽĴńĵŒľĴƞ 
ȮȮȮȮȮȮȮȮȮȮȮȮConcepts of mobile broadband networks; WiFi &IEEE 6.0,//Ȯfamily'; network 
architecture; 2G Communication technology; resource block; Throughput; radio 
resource management; random access network; local area update; QoS; NB+IoT; 5G 
communication technology; discuss research issues addressed in the next 
generations 

  



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 95 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮ 
CLO4,/ȮŀīŇĭŅĵĮĶŃŏħŖĬĽņėńĠŒĬŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+557   ĔŅĶėņĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬĺŇĻĺĔĶĶĴ 3&&3'+0+6' 
Computer Arithmetic and Numerical Methods in Engineering 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĨńĺħņŏĬŇĬĔŅĶŏĝŇĚŏĸĕŐĸŃĨńĺħņŏĬŇĬĔŅĶŏĝŇĚĨĶĶĔŃȮĨńĺħņŏĬŇĬĔŅĶĪĻĬŇĵĴȮĔŅĶĺŇŏėĶŅŃľƢ
ėƞŅėĸŅħŏėĸŊŗŀĬȮĶŅĔĕŀĚĽĴĔŅĶȮĔŅĶĮĶŃĴŅĦėƞŅŐĸŃĶŃŏĭňĵĭĺŇīňŏĺňĵĬĭńĚŏĔŇħȮĶŃĭĭĕŀĚĽĴĔŅĶ
ıňĝėĦŇĨŏĝŇĚŏĽƟĬŐĸŃĽĴĔŅĶıňĝėĦŇĨœĴƞŏĝŇĚŏĽƟĬȮĔŅĶľŅŀĬŋıńĬīƢŐĸŃĮĶŇıńĬīƢŏĝŇĚĨńĺŏĸĕȮĽĴĔŅĶŏĝŇĚ
ŀĬŋıńĬīƢĽŅĴńĠȮĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮArithmetic and logic operation; floating+point arithmetic; error analysis; 
roots of equations; interpolation and iterative methods; systems of linear algebraic 
equations and nonlinear algebraic equations; numerical differentiation and 
integration; differential equations; design and optimization 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶėņĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬĺŇĻĺĔĶĶĴœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶėņĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬ

ĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+558   ĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶĶľńĽĸńĭ 
Information Security and Cryptography 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪķļġňĽŅĶĽĬŏĪĻȮıňĝėĦŇĨĬŅĴīĶĶĴȮĪķļġňěņĬĺĬȮĪķļġňĭĪĔŅĶŏĕƟŅĶľńĽŐľĸƞĚĔņŏĬŇħȮ
ĶľńĽĽńĠĸńĔļĦƢȮĶľńĽĨƞŀŏĬŊŗŀĚȮĔŅĶŏĕƟŅĶľńĽŐĭĭĽĴĴŅĨĶŐĸŃŀĽĴĴŅĨĶȮĔŋĠŐěĽŅīŅĶĦŃȮĭŌĶĦĳŅı
ĕŀĚĕƟŀĴŌĸȮĔŅĶĸĚĬŅĴħŇěŇĪńĸŐĸŃėņĶńĭĶŀĚħŇěŇĪńĸȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮInformation theory; abstract algebra; number theory; coding theorem; 
symbol codes; stream codes; symmetric and asymmetric cryptography; public key; 
data integrity; digital signature and digital certificate; applications of cryptography 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

96Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶĶľńĽĸńĭ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶ

ĶľńĽĸńĭœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+559 ŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵ 
Wireless Ad Hoc and Sensor Networks 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵȮĽĩŅĮƤĨĵĔĶĶĴĕŀĚĶŃĭĭŏėĶŊŀĕƞŅĵ
ĽŊŗŀĽŅĶŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵȮĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸŐĸŃĔŅĶŐıĶƞĔĶŃěŅĵĽńĠĠŅĦėĸŊŗĬĺŇĪĵŋȮ 
őıĶőĪėŀĸĔŅĶěńħĶŃŏĭňĵĭĨńĺŏŀĚȮĔŅĶŏĕƟŅŒĝƟĝƞŀĚĽńĠĠŅĦȮĔŅĶėƟĬľŅŏĽƟĬĪŅĚȮĴŅĨĶģŅĬȮœŀĪĶŇıŏıŇĸŀň 
802,15,4 ŐĸŃĞŇĔĭň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮApplication of wireless ad hoc and sensor networks; architecture of 
wireless ad hoc and sensor systems; digital communications and radio propagations; 
self+organization protocols; medium access control; routing; IEEE 6.0,/3,2Ȯand 
ZigBee standards 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĮĶŃĵŋĔĨƢŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵȮœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+560 ĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢ 
Applied Digital Control System 

3&&3'+0+6' 

 ėĺĭėŋĴŏĝŇĚħŇěŇĪńĸȮĽńĠĠŅĦŏĺĸŅŏĨŖĴľĬƞĺĵȮȮŏĪėĬŇėĕŀĚĔŅĶŐĮĸĚŐĞħȮȮĺŇīňĔŅĶĺŇŏėĶŅŃľƢ
ŐĸŃĔŅĶŀŀĔŐĭĭȮŀńĸĔŀĶŇĪŉĴĕŀĚĔŅĶėĺĭėŋĴŏĝŇĚħŇěŇĪńĸȮŀĚėƢĮĶŃĔŀĭŒĬĸŌĮėĺĭėŋĴȮŏĪėĬŇėĕŀĚ
ĮĶŇĳŌĴŇĽŏĨĨȮĔŅĶėĺĭėŋĴĕŀĚĶŃĭĭĽŏĔĸŒľĠƞȮĶŃĭĭėĺĭėŋĴħƟĺĵėŀĴıŇĺŏĨŀĶƢŏĝŇĚıŅĦŇĝĵƢŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĬŀŋĨĽŅľĔĶĶĴȮĔŅĶėĺĭėŋĴŐĭĭĮĶńĭĨńĺœħƟŐĸŃŐĭĭėĚĪĬ 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 97 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮDigital control systems; discrete+time signals; Z+transform techniques; 
methods of analysis and design; digital control algorithms; elements in the control 
loop; state+variable techniques; control of large+scale systems; commercially 
available computer control systems and industrial applications; adaptive and robust 
control 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀ ŏıŊŗŀĻŉĔļŅĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+561 ĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞ 
Modern Antenna Design 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶıŊŘĬģŅĬȮĔŅĶĺŇŏėĶŅŃľƢĽŅĵŀŅĔŅĻȮĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬŒĬĶŃĭĭĽŅĵŀŅĔŅĻȮ
ĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĵƞŅĬėĺŅĴĩňŗĔĺƟŅĚĵŇŗĚĵĺħȮĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻľĸŅĵėĺŅĴĩňŗȮĽŅĵŀŅĔŅĻ
ĽņľĶńĭĶŃĭĭĶŃĭŋĸńĔļĦŃĪŅĚėĸŊŗĬĺŇĪĵŋȮȮĽŅĵŀŅĔŅĻĽņľĶńĭĶŃĭĭĔŅĶĽŊŗŀĽŅĶĪƟŀĚĩŇŗĬœĶƟĽŅĵȮȮ
ĽŅĵŀŅĔŅĻœħŏĺŀĶƢĞŇĨňŘȮȮĽŅĵŀŅĔŅĻĽĺŇĨĝƢĸņėĸŊŗĬȮĽŅĵŀŅĔŅĻŐĭĭĮĶńĭŏĲĽȮĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻ
ĕĬŅħŏĸŖĔȮŏĪėĬŇėĔŅĶĨĶĺěĺńħĽŅĵŀŅĔŅĻ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮFundamental concepts; antenna analysis; radio wave propagation in 
antenna system; ultra+wideband &UWB'Ȯantenna design; multi band antenna design; 
antennas for radio frequency identification &RFID'Ȯsystem; antennas for wireless LAN 
system; diversity antenna; switched+beam antenna; phase array antenna; small 
antenna design; antenna measurement techniques 
ȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+562 ĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅ 
Electromagnetic Wave Engineering 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚėĸŊŗĬȮĽŅĵĽƞĚȮĪƞŀĬņėĸŊŗĬŐĸŃŏĶőĞŏĬŏĨŀĶƢȮĪķļġňŐĸŃĬŇĵŅĴĕŀĚ
ĲƤĚĔƢĝńĬĔĶňĬœħŐŀħŇĔȮĽĴĔŅĶŏĝŇĚŀŇĬĪŇĔĶńĸȮĺŇīňőĴŏĴĬĨƢȮŐĸŃĪķļġňĔŅĶŏĸňŘĵĺŏĭĬŏĝŇĚŏĶĕŅėĦŇĨ 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

98Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮFundamental concepts of wave; transmission line, waveguide and 
resonator; fundamental theory and definitions of dyadic green function; integral 
equation; method of moments; geometrical theory of diffraction 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+563 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬ 
Linear Control Systems 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬĺėŇħŏĶŊŗŀĚĶŃĭĭȮŏĺėŏĨŀĶƢĽŏĮĞĞŉŗĚĴňĴŇĨŇŐĬƞĬŀĬȮŏĴĪĶŇĔĞƢŐĸŃőŀŏıŀŏĶŏĨŀĶƢŐĭĭŏĝŇĚ
ŏĽƟĬȮĽŏĨĪĽŏĮĞŐĸŃĽĴĔŅĶĕŀĚĽŏĨĪȮĔŅĶĽĶƟŅĚĽĴĔŅĶŐĸŃĺŇīňŐĔƟȮĶŃĭĭŏĺĸŅŐĭĭħňĽėĶňĪȮĽĴħŋĸ
ŐĸŃŏĽĩňĵĶĳŅıȮȮĪķļġňĕŀĚĸŇŀŅĮŌĬŀĲȮėĺŅĴĽŅĴŅĶĩĪňŗěŃėĺĭėŋĴœħƟŐĸŃėĺŅĴĽŅĴŅĶĩĪňŗěŃ
ĨĶĺěĽŀĭœħƟȮŐĬĺėŇħĕŀĚĔŅĶėĺĭėŋĴŐĭĭŀŀıĨŇĴńĸȮľĸńĔĔŅĶĕŀĚėŋĦĽĴĭńĨŇŐĭĭŀŀıĨŇĴńĸȮĪķļġň
ĔņĸńĚĽŀĚĬƟŀĵĽŋħ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮSystem concepts; finite dimensional; vector spaces; matrices and linear 
operators; state space and state equations; formulation and solution; discrete time 
systems; equilibrium and stability; Lyapunov theory; controllability and 
observability; optimal control concepts; principle of optimality; least square theory 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+564 ĔŅĶĶŌƟěņĶŌĮŐĭĭŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 
Pattern Recognition and Machine Learning 

 3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬŃĬņĔŅĶĶŌƟěņĶŌĮŐĭĭȮĔŅĶěńħŏĨĶňĵĴĕƟŀĴŌĸȮĔŅĶěņŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸȮĔŅĶěńħĔŅĶ
ĕƟŀĴŌĸľĸńĚĔŅĶĮĶŃĴĺĸįĸȮĨńĺŀĵƞŅĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntroduction to pattern recognition; data preprocessing; pattern 
classification; data postprocessing; pattern recognition applications 

  



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 99 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĶŌƟěņĶŌĮŐĭĭŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀȮŏıŊŗŀĻŉĔļŅĔŅĶĶŌƟěņĶŌĮŐĭĭŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶĶŌƟěņĶŌĮŐĭĭŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+565 ĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚ 
Discrete Event Systems 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĭĭěņĸŀĚȮĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶėĺĭėŋĴĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœħĬŅĴŇĔŐĭĭœĴƞ
ĨƞŀŏĬŊŗŀĚȮĔŅĶıŇěŅĶĦŅŐĭĭěņĸŀĚŏĝŇĚĸńĔļĦŃĕŀĚŏėĶŊŗŀĚěńĔĶĔĸŏĝŇĚĽĩŅĬŃȮŏıĪĶňŏĬŖĪŐĸŃ
ĔĶŃĭĺĬĔŅĶĔĶŃĪņĞŘņȮĪķļġňĔŅĶėĺĭėŋĴħŌŐĸȮŐĬĺėŇħŏĝŇĚĳŅļŅĪňŗĴňĔŅĶėĺĭėŋĴŐĸŃĽńĚŏĔĨȮĔŅĶ
ĺŇŏėĶŅŃľƢŐĸŃĔŅĶėĺĭėŋĴŏıĪĶňŏĬŖĪ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮModeling, analysis and control of discrete event dynamical systems; 
modeling formalisms considered state machines, Petri nets and recursive processes; 
supervisory control theory; notions of controllable and observable languages; 
analysis and control of Petri nets 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀŏıŊŗŀĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮĽŊŗŀĽŅĶȮŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+566 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢ 
Applied Optimization 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬŃĬņĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħȮĨńĺŐĭĭėĦŇĨĻŅĽĨĶƢȮĝĬŇħĕŀĚĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħȮĔŅĶ
ľŅėƞŅŏľĴŅŃĪňŗĽŋħŐĭĭŏĝŇĚŏĽƟĬȮĕńŘĬĨŀĬĺŇīňĞŇĴŏıĸŖĔĞƢȮĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŐĭĭœĴƞŏĝŇĚŏĽƟĬȮŏĚŊŗŀĬœĕ
ĺŇŏėĶŅŃľƢȮŏĪėĬŇėŏĝŇĚĨńĺŏĸĕĽņľĶńĭĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŐĭĭĴňŐĸŃœĴƞĴňŏĚŊŗŀĬœĕȮĔŅĶľŅėƞŅŏľĴŅŃ
ĪňŗĽŋħœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħĕŀĚĪńŘĚľĴħȮĪķļġňŏĔĴȮĔĶĦňĻŉĔļŅ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntroduction to optimization, mathematical model, types of optimization; 
linear optimization, simplex algorithm; nonlinear optimization, analytical conditions, 
numerical techniques for unconstrained and constrained optimization; discrete 
optimization; global optimization; game theory; case studies 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
 CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢœħƟ 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

100Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

 CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĺŇŏėĶŅŃľƢĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚȮ 

CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮŀīŇĭŅĵĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+567 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ 
Computer Vision 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬŃĬņėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĔŅĶěńħŏĨĶňĵĴĕƟŀĴŌĸĽņľĶńĭėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĔŅĶĨĶĺěěńĭ
ĳŅıȮĔŅĶĨŇħĨŅĴĳŅıȮĔŅĶĶŌƟěņĳŅıȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntroduction to computer vision; image preprocessing for computer vision; 
image detection; image tracking; image recognition; computer vision applications 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮĽŊŗŀĽŅĶȮŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+568 ĔŅĶĽŊŗŀĽŅĶŐĭĭœĴőĴ 
MIMO Communications 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴěŋĴńĸĨŇŏıĸŖĔĞŇŗĚĕŀĚĝƞŀĚĽńĠĠŅĦœĴőĴȮĔŅĶĪņőĴŏħĸĕŀĚĝƞŀĚĽńĠĠŅĦŏĲħħŇŘĚœĴőĴȮ
ĽĩŅĮƤĨĵĔĶĶĴĺňĭĸŅĽĨƢȮĽĩŅĮƤĨĵĔĶĶĴĨńĺĶńĭȮĝƞŀĚĽńĠĠŅĦœĴőĴŏĲħħŇŘĚĝƟŅȮĽĩŅĮƤĨĵĔĶĶĴħňĭĸŅĽĨƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮMultiplexing capability of deterministic MIMO channels; physical modeling 
of MIMO channels; modeling of MIMO fading channels; V+BLAST architecture; receiver 
architectures; slow fading MIMO channel; D+BLAST architecture 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĽŊŗŀĽŅĶŐĭĭœĴőĴ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶĽŊŗŀĽŅĶŐĭĭœĴőĴœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+569 ŏĪėőĬőĸĵňħŅĺŏĪňĵĴĕĬŅħŏĸŖĔ 
Nanosatellite Technology 

3&&3'+0+6' 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 101 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŅĺŏĪňĵĴĕĬŅħŏĸŖĔȮĔŅĶıńĥĬŅŐĬĺėŇħȮĔŅĶŀŀĔŐĭĭħŅĺŏĪňĵĴĕĬŅħŏĸŖĔȮĔŅĶ
ĮĶŃĽŅĬĚŅĬĳŅĶĔŇěȮĔŅĶŀŀĔŒĭŀĬŋĠŅĨĨŅĴĔġĶŃŏĭňĵĭȮĔŅĶŀŀĔŐĭĭĽĩŅĬňĳŅėıŊŘĬħŇĬȮĔŅĶıńĥĬŅ
ŐĸŃĔŅĶĪħĽŀĭȮĔŅĶĽĶƟŅĚŐĸŃĔŅĶĪħĽŀĭŁŅĶƢħŐĺĶƢĕŀĚħŅĺŏĪňĵĴĕĬŅħŏĸŖĔȮĔŅĶĪħĽŀĭŐĸŃĔŅĶ
ĮĶŃĔŀĭĶĺĴŏĕƟŅĔńĭŀŋĮĔĶĦƢĮĸƞŀĵħŅĺŏĪňĵĴĕĬŅħŏĸŖĔȮĔŅĶĶĺĴŀŋĮĔĶĦƢĮĸƞŀĵħŅĺŏĪňĵĴĕĬŅħŏĸŖĔ
ŏĕƟŅĔńĭĵŅĬıŅľĬŃĪňŗŒĝƟĮĸƞŀĵĨńĺȮĔŅĶĮĸƞŀĵĨńĺȮĔŅĶĮĢŇĭńĨŇĳŅĶĔŇěȮŐĭĭěņĸŀĚĳŅĶĔŇěȮŐľĸƞĚĪňŗĴŅ
ĕŀĚėĺŅĴĨƟŀĚĔŅĶĽņľĶńĭĔŅĶĮĸƞŀĵĨńĺȮĕńŘĬĨŀĬĔŅĶŀŀĔŒĭŀĬŋĠŅĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮNanosatellite; concept development; nanosatellite design; mission 
coordination; regulatory licensing; ground station design; development and testing; 
nanosatellite hardware fabrication and testing; Nanosatellite+to+dispenser integration 
and testing; dispenser+to+launch vehicle integration; launch; mission operations; 
mission models; requirement sources for launch; licensing procedures 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢŏĪėőĬőĸĵňħŅĺŏĪňĵĴĕĬŅħŏĸŖĔœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅŏĪėőĬőĸĵňħŅĺŏĪňĵĴĕĬŅħŏĸŖĔœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+570 ĔŅĶĽņĶĺěĶŃĵŃœĔĸŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĳŌĴŇĻŅĽĨĶƢ 3&&3'+0+6' 
Remote Sensing and Geographical Information Systems 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅļŅŐįĬĪňŗȮĔŅĶĽņĶĺěĶŃĵŃœĔĸȮĔĶŃĭĺĬĔŅĶĽņĶĺěĶŃĵŃœĔĸħƟĺĵėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮ
ĲƕĽŇĔĽƢĕŀĚıĸńĚĚŅĬĶńĚĽňȮĔŅĶĽņĶĺěĶŃĵŃœĔĸħƟĺĵėĸŊŗĬœĴőėĶŏĺĲȮľĸńĔĔŅĶŏĶħŅĶƢȮŏĶħŅĶƢĶŌĶńĭŐĽĚ
ĽńĚŏėĶŅŃľƢȮ&SAR'ȮŐıĸĨĲŀĶƢĴŐĸŃŏĞŖĬŏĞŀĶƢĨĶĺěěńĭĶŃĵŃœĔĸȮĔŅĶĨňėĺŅĴĳŅıħƟĺĵĽŅĵĨŅȮĔŅĶ
ĮĶŃĴĺĸįĸĳŅıħŇěŇĨŀĸȮıŊŘĬģŅĬĕŀĚĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢȮĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĕƟŀĴŌĸŏĝŇĚ
ıŊŘĬĪňŗȮĔŅĶěńħĔŅĶĕƟŀĴŌĸĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚȮ
ĔŅĶĭŌĶĦŅĔŅĶĔŅĶĽņĶĺěĶŃĵŃœĔĸŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢȮĔŅĶŒĝƟĚŅĬŒĬŏĴŊŀĚŐĸŃŏĪĻĭŅĸ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮMap language; remote sensing; electromagnetic remote sensing process; 
physics of radiant energy; microwave remote sensing; radar principle; synthetic 
aperture radar &SAR'; remote sensing platforms and sensors; visual image 
interpretation; digital image processing; fundamentals of GIS; spatial data modeling; 
GIS data management; data analysis and modeling; integration of remote sensing 
and GIS; urban and municipal applications 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĽņĶĺěĶŃĵŃœĔĸŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĳŌĴŇĻŅĽĨĶƢœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĔŅĶĽņĶĺěĶŃĵŃœĔĸŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚ

ĳŌĴŇĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮ 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

102Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+571 ĶŃĭĭŏĶħŅĶƢ 
Radar Systems 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĪņĚŅĬĕŀĚĶŃĭĭŏĶħŅĶƢĪňŗĪńĬĽĴńĵĽņľĶńĭĔŅĶŒĝƟĚŅĬĪňŗľĸŅĔľĸŅĵȮ
ĽĴĔŅĶĶŃĵŃĕŀĚŏĶħŅĶƢȮŀńĨĶŅĽƞĺĬĽńĠĠŅĦĨƞŀĽńĠĠŅĦĶĭĔĺĬȮĳŅėĨńħĕĺŅĚŏĶħŅĶƢȮėĺŅĴėĸŋĴŏėĶŊŀ
ĕŀĚĶŃĵŃŐĸŃėĺŅĴŏĶŖĺȮĽĩŇĨŇŐĸŃĔĸŋƞĴŏĶħŅĶƢȮĔŅĶŀŀĔŐĭĭĨńĺĨĶĺěěńĭŐĸŃĨńĺĶńĭĽńĠĠŅĦȮŏĶħŅĶƢ
ĨŇħĨŅĴȮĨńĺĽƞĚĽńĠĠŅĦŐĸŃĶŃĭĭĽŅĵŀŅĔŅĻȮĽŅĵŀŅĔŅĻŐĩĺĸŜŅħńĭĮĶńĭŏĲĽĪňŗĴňĔŅĶĔĺŅħŐĭĭ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŒĬŏĶħŅĶƢȮŏĶħŅĶƢŐĭĭıńĸĽƢȮŏĶħŅĶƢŐĭĭėĸŊŗĬĨƞŀŏĬŊŗŀĚȮŏĶħŅĶƢŐĭĭĴŀħŌŏĸĨėĺŅĴĩňŗȮ
ŏĶħŅĶƢħŀĮŏĮĸŀĶƢȮŏĶħŅĶƢĝĬŇħĝƞŀĚĶńĭėĸŊŗĬĽńĚŏėĶŅŃľƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮFundamental concepts of the design and operation of modern radar 
systems for a variety of applications; the radar range equation; signal+to+noise ratio; 
radar cross section; range and velocity ambiguity; radar clutter and statistics; 
detection and receiver design; tracking radar; transmitters and antenna systems; the 
electronically steered phased array antenna in radar; pulsed radar; continuous+wave 
radar; frequency+modulated radars; Doppler radar; synthetic aperture radar 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĶŃĭĭŏĶħŅĶƢœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĶŃĭĭŏĶħŅĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+572 ŏĪėĬŇėŒĬĔŅĶĸħĕĬŅħĕŀĚĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔ 
Small Antenna Miniaturization Techniques 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪķļġňĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔȮıŅĶŅĴŇŏĨŀĶƢĕŀĚĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔȮėƞŅĽĳŅıŏěŅŃěĚ
ĪŇĻĪŅĚȮĮĶŃĽŇĪīŇĳŅıĔŅĶŐįƞĔĶŃěŅĵȮėƞŅĨńĺĮĶŃĔŀĭėŋĦĳŅıȮĔŅĶŐĴĪĝŇŗĚŐĸŃŀŇĴıŇŐħĬĞƢħƟŅĬŏĕƟŅȮ
ĳŅıĶĺĴĕŀĚĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔȮĔŅĶĸħĕĬŅħħƟĺĵĔŅĶĮĶńĭĶŌĮĶƞŅĚȮĔŅĶĸħĕĬŅħħƟĺĵ
ĔŅĶőľĸħȮĔŅĶĸħĕĬŅħħƟĺĵėĸŊŗĬĝƟŅȮĽŅĵŀŅĔŅĻŐĭĭŀĳŇĺńĽħŋĪňŗĴňħńĝĬňľńĔŏľŏĮƦĬĸĭŐĸŃĽŅĵŀŅĔŅĻ
ŐĭĭĝƞŀĚĺƞŅĚŐĩĭŐĴƞŏľĸŖĔœĲĲƚŅȮĽŅĵŀŅĔŅĻŐĭĭıŅĶŅĞŇĨŇĔŏĶőĞŐĬĬĞƢĽĬŅĴĶŃĵŃŒĔĸƟȮĽŅĵŀŅĔŅĻ
ŐĭĭŁŀĵŏĔĬĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮSmall antenna theory; small antenna parameters; directivity; radiation 
efficiency; quality factor; input impedance and matching; overview of small antenna 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 103 

designs; miniaturization via shaping; miniaturization via loading; miniaturization via 
slow wave; negative refractive index metamaterial and electromagnetic band gap 
based antennas; near+field resonant parasitic antenna; Huygens source antenna 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĸħĕĬŅħĕŀĚĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅŏĪėĬŇėŒĬĔŅĶĸħĕĬŅħĕŀĚĽŅĵŀŅĔŅĻĕĬŅħ

ŏĸŖĔœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+573 ĔŅĶĽŊŗŀĽŅĶĭĬőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃ 
Smart Grid Communications 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮĪĭĪĺĬĶŃĭĭœĲĲƚŅĔņĸńĚȮĔŅĶįĸŇĨŐĸŃĔŅĶěƞŅĵĔņĸńĚœĲĲƚŅȮĔŅĶĽƞĚĔņĸńĚœĲĲƚŅȮĔŅĶ
ĭĶŇőĳėıĸńĚĚŅĬœĲĲƚŅȮĶŃĭĭĽĴŅĶƢĪĔĶŇħȮĽĴŅĶƢĪĔĶŇħŒĬĮƤěěŋĭńĬȮœĴőėĶĔĶŇħȮŏĪėőĬőĸĵňĽŊŗŀĽŅĶȮĔŅĶ
ĽŊŗŀĽŅĶœĶƟĽŅĵŐĭĭŏĴĽȮĴŅĨĶģŅĬœŀŀňĞňȮ4/63.ȮĔŅĶĽŊŗŀĽŅĶĭĬĽĴŅĶƢĪĔĶŇħȮŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ŀńěĜĶŇĵŃĭĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽŊŗŀĽŅĶĭĬĽŅĵœĲĲƚŅȮĞŇĔĭňŘőĮĶőĨėŀĸȮŏėĶŊŀĕƞŅĵĨĶĺěěńĭœĶƟĽŅĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮAn overview of power systems; power production and generation; power 
transmission; power distribution and consumption; smart grid system; current status 
of smart grid; smart meter; communication technologies; network architectures; 
Wireless Mesh Network &WMNs'; IEC 4/63.; smart meter communication; 
communication on intelligent electronic devices; Power Line Communication &PLC'; 
ZigBee protocol; wireless sensor network 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĽŊŗŀĽŅĶĭĬőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶĽŊŗŀĽŅĶőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴȮȮȮȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶȮĮĶŃŏħŖĬĽņėńĠŒĬőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+574 ĔŅĶŏĶňĵĬĶŌƟŐĭĭĸŉĔ 
Deep Learning 

3&&3'+0+6' 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

104Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĸŉĔȮőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭĽńĚĺńĨĬŅĔŅĶȮőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴ
ŐĭĭĺĬĞŘņȮőĴŏħĸĪňŗŏĶňĵĬĶŌƟĪňŗěŃŏĮƦĬĨńĺŏŀĚȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĽńĚŏėĶŅŃľƢĕńħŐĵƟĚȮĔŅĶĮĶŃĴĺĸįĸ
ĳŅļŅīĶĶĴĝŅĨŇ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮDeep learning; convolutional neural networks; recurrent neural networks; 
reinforcement learning; generative adversarial networks; natural language processing 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶŏĶňĵĬĶŌƟŐĭĭĸŉĔœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĔŅĶŏĶňĵĬĶŌƟŐĭĭĸŉĔœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴȮȮȮȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+575 ĻŅĽĨĶƢŐľƞĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞ 
Data Analytics and Big Data 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĻŅĽĨĶƢŐľƞĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞȮĔŅĶŏĔŖĭĕƟŀĴŌĸȮĔŅĶĪņėĺŅĴ
ĽŃŀŅħĕƟŀĴŌĸȮĔŅĶĪņŏĶňĵĬĶŌƟŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶŐĽħĚįĸĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢ
ŀĬŋĔĶĴĪŅĚŏĺĸŅȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĕĬŅħŒľĠƞ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮData collection; data cleaning; machine learning and data analysis; data 
visualization; time series analysis; big data analysis 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĻŅĽĨĶƢŐľƞĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĻŅĽĨĶƢŐľƞĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸĕĬŅħ

ŒľĠƞœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮĽŊŗŀĽŅĶȮŏĝŇĚĺŇĝŅĔŅĶȮŏıŊŗŀŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĻŅĽĨĶƢŐľƞĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸ

ĕĬŅħŒľĠƞœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

212+577 ėĺŅĴĮĸŀħĳńĵŏėĶŊŀĕƞŅĵ 
Network security 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬĺėŇħĕŀĚĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵȮėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵȮ
ĪķļġňĔŅĶŏĕƟŅĶľńĽŀĵƞŅĚĽĴĴŅĨĶŐĸŃŀĽĴĴŅĨĶȮŀńĸĔŀĶŇĪŉĴĔŅĶĸħĪŀĬȮĔŅĶŏĕƟŅĶľńĽŐĭĭȮŀŅĶƢŏŀĽ
ŏŀȮıŊŘĬģŅĬŏėĶŊŀĕƞŅĵĽņľĶńĭĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵȮőĮĶőĨėŀĸĶńĔļŅėĺŅĴĮĸŀħĳńĵĭĬŏėĶŊŀĕƞŅĵȮ
ŏėĶŊŗŀĚĴŊŀĽņľĶńĭĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵȮĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĭĬŏėĶŊŀĕƞŅĵĽƞĺĬĭŋėėĸȮĔņŐıĚ



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 105 

œĲĝĬŇħİƤĚĨńĺȮŏĪėĬŇėĔŅĶŏěŅŃĶŃĭĭȮĮĶŃŏħŖĬĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĭĬĶŃĭĭĮĢŇĭńĨŇĔŅĶĸŇĬŋĔĞƢ
ŐĸŃĺŇĬőħĽƢȮĮĶŃŏħŖĬĪŅĚĕƟŀĔġľĴŅĵĕŀĚėĺŅĴĮĸŀħĳńĵŒĬĶŃĭĭĽŅĶŃĽĬŏĪĻ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮBasic concept of security; mathematic for security; symmetric and 
asymmetric theory;  reduction algorithms; RSA cryptography; network fundamental 
for security; network security protocols; security tools; security on VPN; firewall on 
embedded system; hacker techniques; Unix security issues; windows security issues; 
legal issues in information security 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬėĺŅĴĮĸŀħĳńĵŏėĶŊŀĕƞŅĵœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅėĺŅĴĮĸŀħĳńĵŏėĶŊŀĕƞŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬėĺŅĴĮĸŀħĳńĵŏėĶŊŀĕƞŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

0/0+357 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĕńŘĬĽŌĚ 
Advanced Wireless Communications 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵ8ȮĪňŗĴŅŐĸŃĶŌĮŐĭĭĪŅĚėĦŇĨĻŅĽĨĶƢĽĩŇĨŇĕŀĚĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵȮ
ĶŌĮŐĭĭĕŀĚĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵőħĵŒĝƟėĺŅĴĽńĴıńĬīƢŀŇĬıŋĪŏŀƟŅĪƢıŋĪȮĔŅĶĽŊŗŀĽŅĶěŋħĽŌƞěŋħȮĔŅĶ
ĨĶĺěěńĭĽńĠĠŅĦŒĬĝƞŀĚĽńĠĠŅĦŏĶĵƢŏĸŏĮĶňĵĭŏĪňĵĭĔńĭĝƞŀĚĽńĠĠŅĦȮŏŀħńĭŏĭŇĸĵŌěňŏŀŖĬ ĔŅĶŒĝƟėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚŏĺĸŅȮŏĽŅŀŅĔŅĻȮŐĸŃėĺŅĴĩňŗŒĬĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵȮĶŃĭĭĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵŐĭĭȮ
ŏĞĸĸŌĸŅĶƢ ĪńŘĚŐĭĭĝƞĺĚĽńĠĠŅĦŐėĭŐĸŃĔĺƟŅĚȮ&ĞňħňŏŀŖĴŏŀŐĸŃőŀŏŀĲħňŏŀŖĴ' 

               Wireless Channel8Ȯphysical modeling for wireless channels, input-output 
model of the wireless channel, time and frequency coherence, statistical channel 
models; point+to+point communications8Ȯdetection in Rayleigh fading channel vs 
static AWGN channel; code design & degrees of freedom; time diversity, antenna 
&space'Ȯdiversity, frequency diversity; cellular systems8ȮnarrowbandȮ&GSM', wideband 
system &CDMA', wideband system&OFDM' 
 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅȮȮȮȮ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĕńŘĬĽŌĚœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĕńŘĬĽŌĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮĽŊŗŀĽŅĶȮŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĕńŘĬĽŌĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

0/0+36. ėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵ 
Capacity in Wireless Communications 
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ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

106Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝƞŀĚĽńĠĠŅĦŏĔŅŏĞňŗĵĬŐŀĸĪňœŀȮœĞőĴȮœĴőĞȮĝƞŀĚĽńĠĠŅĦŏĲħħŇŘĚŐĭĭĕŉŘĬĔńĭėĺŅĴĩňŗȮ
ėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦŏĲħħŇŘĚȮĝƞŀĚĽńĠĠŅĦŏĲħħŇŘĚĝƟŅȮėĺŅĴľĸŅĔľĸŅĵŒĬĔŅĶĶńĭĽńĠĠŅĦȮėĺŅĴ
ľĸŅĔľĸŅĵŒĬĔŅĶĽƞĚĽńĠĠŅĦȮėĺŅĴľĸŅĔľĸŅĵĕŀĚĝƞŀĚĽńĠĠŅĦĪŅĚŏĺĸŅŐĸŃėĺŅĴĩňŗȮĝƞŀĚ
ĽńĠĠŅĦŏĲħħŇŘĚŏĶŖĺȮĕƟŀĴŋĸİƤƧĚėĬĽƞĚȮĝƞŀĚĽńĠĠŅĦŏĲħħŇŘĚŐĭĭĕŉŘĬĔńĭėĺŅĴĩňŗȮ 
               LTI Gaussian Channels8ȮSIMO and MISO; Frequency+selective channel; 
Capacity of fading channels8ȮSlow fading channel, Receive diversity, Transmit 
diversity, Time and frequency diversity, Fast fading channel, Transmitter side 
information, Frequency+selective fading channels 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬėĺŅĴěŋĕŀĚĝƞŀĚĽńĠĠŅĦœĶƟĽŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

0/0+36/ ĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸĽĴńĵŒľĴƞ 
Modern Digital Communications 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėĬŇėĔŅĶĽƞĚĕƟŀĴŌĸŐĭĭħŇěŇĪńĸȮŐĭĭěņĸŀĚĝƞŀĚĽńĠĠŅĦȮĸńĔļĦŃŐĸŃįĸĔĶŃĪĭĕŀĚ
ĽńĠĠŅĦĶĭĔĺĬŐĸŃŏĲħħŇŘĚĨƞŀĽńĠĠŅĦĕƟŀĴŌĸȮĺŇīňĸħįĸĕŀĚĽńĠĠŅĦŏĲħħŇŘĚȮœħŏĺŀĶƢĞŇĨňŘȮŀňėĺŀ
œĸŏĞĝńŗĬȮĲĶňŏėĺĬĞňŗŁŀĮĮƕƨĚȮœħŏĶŖėĞňŏėĺĬĞƢĽŏĮĶħĽŏĮƦĔĨĶńĴȮĔŅĶŐĔƟĽńĠĠŅĦįŇħıĸŅħħƟĺĵĺŇīňŏĕƟŅĶľńĽȮ
ĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃŐĸŃĺŇīňěņĸŀĚȮľńĺĕƟŀĕńŘĬĽŌĚŀŊŗĬȮŕȮŏĪŀĶƢőĭőėħħŇŘĚŐĸŃőŀŏŀŖĲħňŏŀŖĴȮ 

Digital transmission techniques; channel models; characteristics and 
effects of noise and fading; mitigation techniques, diversity, equalization, frequency 
hopping, direct sequence spread spectrum, error correcting codes; performance 
analysis and simulation; other advance topics, turbo coding and OFDMȮ 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅȮȮȮȮȮ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸĽĴńĵŒľĴƞœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸĽĴńĵŒľĴƞœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸĽĴńĵŒľĴƞœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

0/0+360 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴ 
Random Signal Analysis 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĬŃĬņĔĶĶĴĺŇīňĔŅĶĽŋƞĴȮĸńĔļĦŃĪŅĚĽĩŇĨŇĕŀĚıŅĶŅĴŇŏĨŀĶƢŏĔňŗĵĺĔńĭĽŇŗĚŐĺħĸƟŀĴĪňŗĺńħœħƟȮȮȮȮȮ
ėŀĶƢĶňŏĸĝńĬĕŀĚĽńĠĠŅĦœĲĲƚŅŐĸŃĔŅĶĺŇŏėĶŅŃľƢŐĩĭėĺŅĴĩňŗȮĔŅĶĽŊĭľŅĽńĠĠŅĦĪňŗĮĬŒĬĽńĠĠŅĦ
ĶĭĔĺĬȮĔŅĶĔĶŀĚėĺŅĴĩňŗĪňŗħňĪňŗĽŋħ 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 107 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮIntroduction to random processes; statistical characterization of measured 
environmental parameters; electrical signal correlation and spectral analysis; 
detection of signals in noise; optimum filteringȮ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅȮȮ 
CLO1,/ȮĺŇŏėĶŅŃľƢėĺŅĴĶŌƟħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮĽŊŗŀĽŅĶȮŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴœħƟŀĵƞŅĚ

ĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

0/0+361 őĴŏħĸĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĺŇĪĵŋŐĸŃĔŅĶľŅėƞŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħ 
Radio propagation models and optimization 

3&&3'+0+6' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ; ŏĞĬŏĞŀĶƢŐĭĭĽĺĴŒĽƞ; ĽńĠĠŅĦėĸŊŗĬœĲĲƚŅĔĸƟŅĴŏĬŊŘŀ; ĽńĠĠŅ
ĬėĺŅĴŏĶƞĚ; ĨńĺĔĶŀĚĽńĠĠŅĦ;ĔŅĶĽĔńħėŋĦĸńĔļĦŃ; ĔŅĶěņŐĬĔĽńĠĠŅĦ; ŀńĸĔŀĶŇĪŉĴȮŏėŏŀŖĬŏŀŖĬ; 
ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ; ĔĶĦňĔŅĶŒĝƟĚŅĬĽņľĶńĭĺŇĻĺĔĶĶĴĝňĺĔŅĶŐıĪĵƢ 
                Signal processing; Wearable sensor; Electromyography &EMG'; 
Acceleration signals; Filters; Feature extraction; Classification; KNN algorithm; 
Machine learning; Applications for Biomedical Engineering 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅȮȮ 
CLO1,/ȮĺŇŏėĶŅŃľƢőĴŏħĸĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĺŇĪĵŋȮŐĸŃĔŅĶľŅėƞŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħ 
CLO0,/ȮĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅőĴŏħĸĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĺŇĪĵŋŐĸŃ

ĔŅĶľŅėƞŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮȮ 
ȮCLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮȮȮ 
ȮCLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
ȮCLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
0/0+375 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ 

Special Topics in DSP and Communications 
1-4&x-y+z' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀŏĶŊŗŀĚıŇŏĻļȮĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮLecture about special topics in DSP and Communications 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶœħƟ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĺŇŏėĶŅŃľƢĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶ

ĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

108Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ
œħƟĶńĭĴŀĭľĴŅĵ 

CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

4'ȮȮĔĸŋƞĴĺŇĝŅŀŊŗĬȮŕȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    
212+592 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵ 

Research Reading and Writing 
3&&3'+0+6' 

 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŀƞŅĬĭĪėĺŅĴŀĵƞŅĚœħƟįĸȮȮŐĬŃĬņĔŅĶŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶȮȮĽœĨĸƢĔŅĶŏĕňĵĬȮ
ĔŅĶŏĕňĵĬėņěņŏıŅŃĪńŗĺœĮȮĔŅĶĬŇĵŅĴȮĔŅĶĕĵŅĵėņĬŇĵŅĴȮĔŅĶĬŇĵŅĴŏĝŇĚŏĮĶňĵĭĨƞŅĚȮȮĔŅĶĬŇĵŅĴŏĝŇĚ
ŏĮĶňĵĭŏĪňĵĭȮȮĔŅĶĭĶĶĵŅĵĸńĔļĦŃĪńŗĺœĮȮȮĔŅĶĭĶĶĵŅĵĮƤĠľŅŐĸŃőėĶĚĽĶƟŅĚĮƤĠľŅȮĔŅĶĭĶĶĵŅĵ
ĔĶŃĭĺĬĔŅĶŐĸŃĕńŘĬĨŀĬĔŅĶĪņĚŅĬȮȮĔŅĶŏĕňĵĬĭĪĺŇěŅĶĦƢȮĔŅĶěńħĵƞŀľĬƟŅȮĔŅĶĺŇěŅĶĦƢĕƟŀĴŌĸȮĔŅĶ
ŏĕňĵĬĭĪĬņȮĔŅĶŏĕňĵĬĭĪĽĶŋĮȮĔŅĶįŌĔŏĶŊŗŀĚŏĮƦĬĭĪėĺŅĴĺŇěńĵȮĔŅĶĬņŏĽĬŀŒľƟĮĶŃĽĭėĺŅĴĽņŏĶŖě 
ȮȮȮȮȮȮȮȮȮȮȮȮȮHow to read effectively; introduction to academic writing; writing styles; 
writing general+specific texts; sentence definitions, extended definitions, contrastive 
definitions, comparative definitions and generalizations; problem structure and 
statements; procedures and processes statements; writing critiques; paragraphing; 
data commentary; writing introductions; writing conclusion; constructing a research 
paper; how to give a successful presentation 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵ œħƟŀĵƞŅĚĴňĶŃĭĭ  
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮȮȮ 
CLO4,/ȮĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

212+790 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃ 
Independent Study 

3&&3'+0+6' 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮėƟĬėĺƟŅŀŇĽĶŃŒĬľńĺĕƟŀĪňŗĽĬŒěŒĬĽŅĕŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅȮıŊŘĬģŅĬŐĸŃĪķļġňĪňŗĽņėńĠȮįŌƟŏĶňĵĬĪņĶŅĵĚŅĬĽĶŋĮįĸĔŅĶĻŉĔļŅŐĸŃĬņŏĽĬŀĮŅĔŏĮĸƞŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮStudy on topics of interest in electrical engineering under supervision of 
advisors; important basics and theories; study result report and oral examination 
ȮȮȮȮȮȮȮȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮŀīŇĭŅĔĶįĸĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃœħƟ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮȮȮȮ 
CLO4,/ȮĽŅĴŅĶĩĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶĨƞŀĚŅĬĪňŗ

œħƟĶńĭĴŀĭľĴŅĵ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 109 

ĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ĽŅĶĬŇıĬīƢ 
212+800 ĺŇĪĵŅĬŇıĬīƢ 

Thesis 
18&0+54+0' 

 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėƟĬėĺƟŅĺŇěńĵŒĬľńĺĕƟŀĪňŗĽĬŒěŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃĮĶŉĔļŅ
ĕŀĚŀŅěŅĶĵƢįŌƟėĺĭėŋĴȮȮŏĽĬŀįĸĚŅĬĨƞŀĪňŗĮĶŃĝŋĴȮŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅĪŋĔĳŅėĔŅĶĻŉĔļŅĪňŗ
ĸĚĪŃŏĭňĵĬȮȮŐĸŃŏĕňĵĬĺŇĪĵŅĬŇıĬīƢĨŅĴŐĭĭĪňŗŏľĴŅŃĽĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮResearch on topics of interest in electrical engineering under 
supervision of advisors; presentation and oral examination every registered 
semester; preparation of thesis in proper form 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅœħƟȮȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĚŅĬĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮĬņŏĽĬŀȮĽŊŗŀĽŅĶȮŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

  



ĳŅėįĬĺĔȮĝȮėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

110Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

212+80/ ĺŇĪĵŅĬŇıĬīƢ 
Thesis 

14&0+108+0' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėƟĬėĺƟŅĺŇěńĵŒĬľńĺĕƟŀĪňŗĽĬŒěŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃĮĶŉĔļŅ
ĕŀĚŀŅěŅĶĵƢįŌƟėĺĭėŋĴȮŏĽĬŀįĸĚŅĬĨƞŀĪňŗĮĶŃĝŋĴȮŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅĪŋĔĳŅėĔŅĶĻŉĔļŅĪňŗ
ĸĚĪŃŏĭňĵĬȮŐĸŃŏĕňĵĬĺŇĪĵŅĬŇıĬīƢĨŅĴŐĭĭĪňŗŏľĴŅŃĽĴ 

Research on topics of interest in electrical engineering under supervision 
of advisors; presentation and oral examination every registered semester; 
preparation of thesis in proper form 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
CLO1,/ȮĺŇŏėĶŅŃľƢĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅœħƟȮȮ 
CLO0,/ȮŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĚŅĬĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮȮ 
CLO3,/ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
CLO4,/ȮĽŊŗŀĽŅĶȮŏĝŇĚĺŇĝŅĔŅĶŐĸŃŀīŇĭŅĵėĺŅĴĶŌƟœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮȮȮ 
CLO5,/ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
CLO4,/ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŐĸŃĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

 



 

  

 

ĳŅėįĬĺĔȮȮĞ 

ĕƟŀŏĽĬŀŐĬŃĕŀĚĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

įŌƟĪĶĚėŋĦĺŋĥŇȮėĬĪňŗȮ1ȮĻŅĽĨĶŅěŅĶĵƢȮħĶ,ŀŇĽĶŃĝńĵȮȮĚŅĴľĶŌ 

ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶĴňĔŅĶĮĶńĭĮĶŋĚœħƟŀĵƞŅĚŏľĴŅŃĽĴħňĴŅĔȮėĺĶ
ŐĔƞĬŜŅœĮŒĝƟŒĬĔŅĶĶńĭĬńĔĻŉĔļŅȮľĸńĚěŅĔĬńŘĬȮėĺĶ
ĮĶŃŏĴŇĬįĸĔŅĶŒĝƟĚŅĬľĸńĔĽŌĨĶȮŏıŊŗŀĬŜŅœĮŒĝƟĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶėĶńŘĚĨƞŀœĮ 

ĶńĭĪĶŅĭ 

įŌƟĪĶĚėŋĦĺŋĥŇȮėĬĪňŗȮ0ȮĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮĶŃĵŋĪīȮŀńėĶŏŀĔĥŅĸŇĬ 

ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
1. ėĺĶŏĮƕħĔĺƟŅĚŒĬĔŅĶĶńĭĶŌƟįŌƟŏĕƟŅĻŉĔļŅĪňŗĽņŏĶŖě
ĔŅĶĻŉĔļŅěŅĔėĦŃėĶŋĻŅĽĨĶƢȮŀŋĨĽŅľĔĶĶĴȮėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĸŃĸħ
ĶŃħńĭėŃŐĬĬŏĜĸňŗĵĸĚȮľĶŊŀœĴƞĔņľĬħėŃŐĬĬ
ŏĜĸňŗĵȮĵĔŏĺƟĬŐįĬȮ1 ŐĭĭȮĔ,1 

ħņŏĬŇĬĔŅĶŐĸƟĺ 

2. ŒĬľĴĺħĺŇĝŅŏĸŊŀĔȮėĺĶĶŃĭŋŒľƟĝńħŏěĬĺƞŅĬńĔĻŉĔļŅ
ĽŅĴŅĶĩŏĸŊŀĔĕƟŅĴĔĸŋƞĴĺŇĝŅœħƟľĶŊŀœĴƞ 

ħņŏĬŇĬĔŅĶŐĸƟĺ 

3. ėĺĶĮĶńĭŐįĬĶńĭĬńĔĻŉĔļŅ ŒľƟĴňėĺŅĴŏľĴŅŃĽĴ ħņŏĬŇĬĔŅĶŐĸƟĺ 
4. ėĺĶĨĶĺěĽŀĭĔŅĶŏĕňĵĬĝŊŗŀĺŇĝŅĳŅļœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļ 

ħņŏĬŇĬĔŅĶŐĸƟĺ 

įŌƟĪĶĚėŋĦĺŋĥŇȮėĬĪňŗȮ3 ėŋĦĽŋĶŏĝļģƢȮĝŋĴıĸ 

ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
1. ĴňĔŅĶĶŃĭŋĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔńĭ
ŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮ&S curve'ȮőħĵŏĜıŅŃ
ŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢĽĴńĵŒľĴƞȮĨƞŀĵŀħěŅĔ
ŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢĮƤěěŋĭńĬȮĞŉŗĚŏĮƦĬěŋħŐĕŖĚĕŀĚ
ĮĶŃŏĪĻȮŐĸŃŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃ
ĞŉŗĚŏĮƦĬŀŋĨĽŅľĔĶĶĴĪňŗėĦȮŃĔĶĶĴĔŅĶĽƞĚŏĽĶŇĴĔŅĶ
ĸĚĪŋĬȮ&BOI'ȮĽĬńĭĽĬŋĬŒĬĔŅĶħŉĚħŌħĭĶŇļńĪĨƞŅĚĝŅĨŇ
ŒľƟŏĕƟŅĴŅĸĚĪŋĬŐĸŃıńĥĬŅŒĬŏĴŊŀĚœĪĵȮĞŉŗĚŏĮƦĬĽŇŗĚĪňŗ
ħňĪňŗœħƟĶŃĭŋœĺƟŒĬĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

ĶńĭĪĶŅĭ 



ĳŅėįĬĺĔȮĝȮĕƟŀŏĽĬŀŐĬŃĕŀĚĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
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ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
2. ĽŊĭŏĬŊŗŀĚŀŀĔĴŅěŅĔĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĴň
ĔŅĶĔĸƞŅĺĩŉĚŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢĽĴńĵŒľĴƞȮŐĸŃ
ŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃȮŏĬŊŘŀľŅ
ĶŅĵĺŇĝŅŀŅěěŃŏĬƟĬŏĶŊŗŀĚĔŅĶŀŀĔŐĭĭȮĶŃĭĭ
ėĺĭėŋĴŐĭĭħŇěŇĪńĸȮœĴƞŏĜıŅŃȮFPGA ŐĨƞĶĺĴĩŉĚĔŅĶ
ŀŀĔŐĭĭėĺĭėŋĴȮĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮ
œĴőėĶėŀĬőĪĸŏĸŀĶƢȮŐĸŃĔŅĶŀŀĔŐĭĭĽĴńĵŒľĴƞȮ
ŏĝƞĬĔŅĶŀŀĔŐĭĭŏĝŇĚŀŇĚŐĭĭěŜŅĸŀĚȮ&ModelȮ
Based Design'ȮĞŉŗĚŏĮƦĬĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅ
őħĵĔŅĶŏĬƟĬœĮĪňŗȮalgorithm ĴŅĔĔĺƞŅŏĬƟĬĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴȮĞŉŗĚěŃŏľĴŅŃĽĴĽŜŅľĶńĭĺŇĻĺĔĶœĲĲƚŅȮŐĸŃ
ĽŅĴŅĶĩıńĥĬŅŐĸŃĨĶĺěĽŀĭĶŃĭĭœħƟĶĺħŏĶŖĺȮĔĺƞŅ
ĔŅĶıńĥĬŅŐĭĭħńŘĚŏħŇĴĪňŗŏĕňĵĬőĮĶŐĔĶĴŏŀĚ 

ĶńĭĪĶŅĭ 



 

  

 

ĳŅėįĬĺĔȮȮğ 

įĸĔŅĶĺŇŏėĶŅŃľƢĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮŐĸŃ 

ĔŅĶŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

ĨŅĶŅĚįĸĔŅĶĺŇŏėĶŅŃľƢĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ0342 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 

1. ĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔľĸńĔĽŌĨĶȮ
ŏĔŇħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗľĸńĔĽŌĨĶ
ĔņľĬħœĺƟȮŒĬĳŅıĶĺĴȮĞŉŗĚĽŀħėĸƟŀĚĔńĭȮ
PLOs ĕŀĚľĸńĔĽŌĨĶ 

0,ȮįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŏĶňĵĬȮ
ĴľŅĭńĦĤŇĨȮįŌƟŒĝƟĴľŅĭńĦĤŇĨȮŀĚėƢĔĶĺŇĝŅĝňıȮ
ĻŇļĵƢŏĔƞŅȮĨĸŀħěĬĕƟŀĶƟŀĚŏĶňĵĬěŅĔĭŋėėĸȮ
ľĶŊŀľĬƞĺĵĚŅĬĳŅĵĬŀĔȮŐĸŃĭŋėėĸĳŅĵŒĬ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅȮıĭĺƞŅĴňėĺŅĴıŉĚıŀŒěŒĬ
ĶŃħńĭħňȮœħƟĶńĭĔŅĶĕŅĬĶńĭĨƞŀįŌƟĴňĽƞĺĬœħƟŏĽňĵ
ŏĮƦĬŀĵƞŅĚħňȮ 

1,ȮįĸĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıŒĬĶŃħńĭľĸńĔĽŌĨĶȮ
ŒĬĔŅĶĮĶŃŏĴŇĬĮĶŃěņĮƖȮ&Self-Assignment 
Report'ȮŀĵŌƞŒĬĶŃħńĭȮ1,16ȮĩŉĚȮ1,3ȮŒĬĝƞĺĚȮ
1ȮĮƖĪňŗįƞŅĬĴŅ 

4,ȮěņĬĺĬĬńĔĻŉĔļŅĕŀĚľĸńĔĽŌĨĶĪňŗįƞŅĬĴŅȮĨŗņ
ĔĺƞŅŐįĬĪňŗĔņľĬħœĺƟŒĬľĸńĔĽŌĨĶŏĸŖĔĬƟŀĵ 

/, ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346ȮĬňŘŏĬƟĬȮįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟŒľƟĴŅĔĔĺƞŅŏħŇĴȮőħĵĔŅĶŏıŇŗĴȮCLOs 
ŏĕƟŅœĮŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮĪńŘĚĬňŘŏıŊŗŀŐĽħĚŒľƟŏľŖĬ
ĺƞŅȮŐĨƞĸŃĶŅĵĺŇĝŅĴňėĺŅĴĴŋƞĚľĺńĚŒľƟĬńĔĻŉĔļŅȮ
œħƟĶńĭėĺŅĴĶŌƟȮŒĬĮĶŃŏħŖĬĽņėńĠ 
0, ŐĴƟĺƞŅįŌƟŒĝƟĴľŅĭńĦĤŇĨŐĸŃįŌƟĴňĽƞĺĬœħƟŏĽňĵĴň
ėĺŅĴıŉĚıŀŒěĨƞŀľĸńĔĽŌĨĶŏħŇĴȮŐĨƞŒĬľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚĬňŘȮœħƟěņŐĬĔįŌƟŒĝƟĴľŅĭńĦĤŇĨŀŀĔŏĮƦĬ
ĽƞĺĬȮŕȮĪńŘĚĬňŘŏıŊŗŀŒľƟėĺŅĴĽņėńĠȮŐĸŃŏľŖĬėĺŅĴ
ĨƟŀĚĔŅĶĪňŗŐĪƟěĶŇĚĕŀĚŐĨƞĸŃįŌƟĴňĽƞĺĬœħƟŏĽňĵȮĵŇŗĚ
œĮĔĺƞŅĬńŘĬȮįŌƟĴňĽƞĺĬœħƟŏĽňĵĪňŗĴňȮHigh impact 
ŐĸŃȮHigh power œħƟĶńĭĔŅĶĽńĴĳŅļĦƢȮŏıŊŗŀ
ĶńĭĪĶŅĭĕƟŀĴŌĸĪňŗĨĶĚĮĶŃŏħŖĬȮėĺŅĴĨƟŀĚĔŅĶ
ŏľĸƞŅĬńŘĬĩŌĔĬņĴŅĺŇŏėĶŅŃľƢȮŏĕňĵĬŏĮƦĬ
ėŋĦĸńĔļĦŃĕŀĚĴľŅĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮŐĸŃȮ
PLOs ĕŀĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 
1, įĸĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıȮŒĬĶŃħńĭľĸńĔĽŌĨĶėŅħ
ĺƞŅěŃŏıŇŗĴĕŉŘĬŒĬĪŋĔȮŕȮĮƖĔŅĶĮĶŃŏĴŇĬȮŏĬŊŗŀĚěŅĔ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĴňėĺŅĴĶŌƟėĺŅĴ
ŏĕƟŅŒĬĔŅĶĕńĭŏėĸŊŗŀĬľĸńĔĽŌĨĶŏıŇŗĴĕŉŘĬ 
2, ěņĬĺĬĬńĔĻŉĔļŅĕŀĚľĸńĔĽŌĨĶĪňŗĶńĭŏĕƟŅȮ
ėŅħĔŅĶĦƢĺƞŅėĚĪňŗȮœĴƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚȮ
ŏĬŊŗŀĚěŅĔĮƤěěńĵĳŅĵĬŀĔľĸŅĵĮĶŃĔŅĶ 
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114Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ0342 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĴŋƞĚįĸŇĨĺŇĻĺĔĶĶĴ
ĻŅĽĨĶĴľŅĭńĦĤŇĨĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴň
ėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟŏĝŇĚĸŉĔěŅĔĚŅĬĺŇěńĵĪňŗĻŉĔļŅŒĬ
ĻŅĽĨĶƢħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŏıŊŗŀıńĥĬŅĚŅĬħƟŅĬ
ĺŇĻĺĔĶĶĴœĲĲƚŅœħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠŐĸŃŏľĴŅŃĽĴȮ
ŏĮƦĬįŌƟĬņĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĴŅĶĩįĸŇĨĚŅĬĺŇěńĵĪňŗĴň
ėŋĦĳŅıŐĸŃĽŅĴŅĶĩĬņœĮŒĝƟĚŅĬœħƟěĶŇĚŏĮƦĬĪňŗ
ĵŀĴĶńĭȮıĶƟŀĴĪńŘĚŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴ
ŐĸŃŏŀŊŘŀŀŅĪĶĨƞŀĽńĚėĴȮőħĵĵŉħıĶŃĶŅĝĮĦŇīŅĬ
ĕŀĚĽĴŏħŖěıĶŃĭĶĴĶŅĝĝĬĔȮŴĕŀŒľƟĩŊŀĮĶŃőĵĝĬƢ
ĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚŵȮįƞŅĬĔŅĶěńħ
ĔŅĶĻŉĔļŅĨŅĴŐĬĺĪŅĚıńĥĬŅĔŅĶĬŇĵĴȮ
&Progressivism'ȮŒľƟȮįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚĕŀĚ
ĔŅĶŏĶňĵĬĶŌƟȮŏĬƟĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗŒĝƟĔŇěĔĶĶĴ
ĮĢŇĭńĨŇȮ&Active Learning'ȮŐĸŃĔĶŃĭĺĬĔŅĶ
ŏĶňĵĬĶŌƟĪňŗĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work+
integrated Learning'ȮĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬ
ĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮ&Self+directed Learning'Ȯ
ĪňŗįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĺŇĝŅĝňıĕŀĚĨĬ
œħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&Continuous Professional 
Development' 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĴŋƞĚįĸŇĨĺŇĻĺĔĶ
ĻńĔĵĳŅıĽŌĚĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮįŌƟĞŉŗĚĴň
ėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮŏıŊŗŀ
ĚŅĬĺŇěńĵľĶŊŀĬĺńĨĔĶĶĴȮħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮ
ĽĬńĭĽĬŋĬŒľƟįŌƟŏĶňĵĬĪņĚŅĬŏĮƦĬĪňĴȮĵŀĴĶńĭĲƤĚ
ėĺŅĴŏľŖĬĕŀĚįŌƟŀŊŗĬȮĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĶŃħńĭĮĶŃŏĪĻȮľĶŊŀĶŃħńĭĽŅĔĸȮ
ıĶƟŀĴĪńŘĚŏĮƦĬįŌƟĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏŀŊŘŀŀŅĪĶ
ĨƞŀĽńĚėĴȮőħĵĵŊħĨŅĴıĶŃĶŅĝĮĦŇīŅĬĕŀĚ
ĽĴŏħŖěıĶŃĭĶĴĶŅĝĬĔȮŴĕŀŒľƟĩŊŀĮĶŃőĵĝĬƢ
ĕŀĚŏıŊŗŀĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚŵȮħƟĺĵĔŅĶěńħ
ĔŅĶĻŉĔļŅȮŒľƟįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚĕŀĚĔŅĶ
ŏĶňĵĬĶŌƟȮŏĬƟĬĔĶŃĭĺĬĔŅĶĴňĽƞĺĬĶƞĺĴȮĔŇěĔĶĶĴ
ĮĢŇĭńĨŇȮ&Active Learning'ȮĶĺĴĩŉĚĔŅĶĪņĚŅĬ
ŀĵƞŅĚĭŌĶĦŅĔńĭľĸŅĵĳŅėĽƞĺĬȮ&Work+
integrated Learning'ȮĽƞĚŏĽĶŇĴŒľƟŏĶňĵĬĶŌƟœħƟ
ħƟĺĵĨĬŏŀĚȮ&Self+directed Learning'ȮįŌƟŏĶňĵĬ
ĽŅĴŅĶĩıńĥĬŅĺŇĝŅĝňıĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
&Continuous Professional Development' 

ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
ŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗ 
1) ĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵ
ĨĬŏŀĚȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢœħƟ
ŀĵƞŅĚŏĝňŗĵĺĝŅĠ 

2) ĴňĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴėŇħŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĶŀĚĶńĭ
ŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮ&S curve'ȮĨŅĴŐįĬ
ĵŋĪīĻŅĽĨĶƢĕŀĚĮĶŃŏĪĻ 

3) ŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸŐĸŃŏĮƦĬįŌƟĪňŗĴň
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňėĺŅĴŏĽňĵĽĸŃŐĸŃŀŋĪŇĻ
ĨĬŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚĽńĚėĴ 

ŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗ 
1) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮ
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚ
ŏĝňŗĵĺĝŅĠ 

2) ĴňŐĬĺėĺŅĴėŇħŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶĽĶƟŅĚ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮŐĸŃ
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĔńĭŀŋĨĽŅľĔĶĶĴ
ŏĮƚŅľĴŅĵȮ&S curve'ȮĨŅĴŐįĬĵŋĪīĻŅĽĨĶƢ
ĕŀĚĮĶŃŏĪĻ 



ĳŅėįĬĺĔȮğȮįĸĔŅĶĺŇŏėĶŅŃľƢĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮŐĸŃĔŅĶŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶ,, 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 115 

4) ĨĶŃľĬńĔĩŉĚėĺŅĴĶńĭįŇħĝŀĭĕŀĚĨĬŏŀĚȮ
ĺŅĚĨńĺœħƟŏľĴŅŃĽĴĔńĭĭĪĭŅĪľĬƟŅĪňŗȮĴňĴĬŋļĵ
ĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĔńĭĭŋ
ėĸĪńŗĺœĮ 

5) ĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮŐĸŃĴňĺŇěŅĶ
ĠŅĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶ
ĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴ 

3) ŏĮƦĬįŌƟĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮĪňŗĵŀĴĶńĭŒĬĶŃħńĭ
ĽŅĔĸȮĴňėĺŅĴŏĽňĵĽĸŃȮŀŋĪŇĻĨĬŏıŊŗŀĮĶŃőĵĝĬƢ
ĽƞĺĬĶĺĴ 

4) ĨĶŃľĬńĔĩŉĚėĺŅĴĶńĭįŇħĝŀĭȮĴňĻńĔĵĳŅıŒĬ
ĔŅĶĶƞĺĴĚŅĬĔńĭįŌƟŀŊŗĬȮĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 

5) ĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĪŅĚėĦŇĨĻŅĽĨĶƢȮĽĩŇĨŇȮ
ŐĸŃĪńĔļŃĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅ
ĕńŘĬĽŌĚȮĶĺĴĩŉĚĔŅĶŒĝƟŏĪėőĬőĵĽŅĶĽĬŏĪĻ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&PLOs' 

PLOs ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ0342 PLOs ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 
PLO1ȮŐĽħĚıķĨŇĔĶĶĴĩŉĚĔŅĶŏĮƦĬėĬĪňŗĴňėŋĦīĶĶĴ
ěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĴňėĺŅĴ
ĶńĭįŇħĝŀĭȮŐĸŃȮĴňěŇĨĽŅīŅĶĦŃ 

PLO1ȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚħƟŅĬœĲĲƚŅ
ĔņĸńĚȮľĶŊŀȮœĲĲƚŅĽŊŗŀĽŅĶȮľĶŊŀȮœĲĲƚŅ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮľĶŊŀȮĝňĺĔŅĶŐıĪĵƢȮ 

PLO2ȮŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀȮőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢȮ
ŐĸŃĺŇĻĺĔĶĶĴœĲĲƚŅĨŅĴĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 

PLO2ȮŒĝƟŏėĶŊŗŀĚĴŊŀħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ 

PLO3ȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŏıŊŗŀ
ŐĔƟĮƤĠľŅŒĬĶŃĭĭœĲĲƚŅĔņĸńĚȮĽŊŗŀĽŅĶȮŐĸŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃ 

PLO3ȮĽŊĭėƟĬĕƟŀĴŌĸȮěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗ
ĬƞŅŏĝŊŗŀĩŊŀĪŅĚĺŇĝŅĔŅĶȮőħĵŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

PLO4ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶĽŊĭėƟĬ
ĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŒĬĔŅĶıńĥĬŅĨĬŏŀĚœħƟ
ĨĸŀħĝňĺŇĨ 

PLO4ȮĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶħƟĺĵ
ĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

PLO5ȮĽŊŗŀĽŅĶĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĨĶĚĮĶŃŏħŖĬ 

PLO5ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĴňėŋĦīĶĶĴ
ěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

PLO6ȮŐĽħĚŀŀĔĩŉĚĔŅĶĴňėĺŅĴŏĮƦĬįŌƟĬņŐĸŃĶńĭĲƤĚ
ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 

PLO6ȮĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮŏıŊŗŀŒľƟ
ĚŅĬĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ 

 
  



ĳŅėįĬĺĔȮğȮįĸĔŅĶĺŇŏėĶŅŃľƢĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮŐĸŃĔŅĶŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶ,, 

116Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĶŅĵĺŇĝŅĪňŗŏĮĸňŗĵĬŐĮĸĚ 
ľĸńĔĽŌĨĶȮı,Ļ,Ȯ0342 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 

ľĴĺħĺŇĝŅĭńĚėńĭ 
0..+3./ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴȮȮȮȮȮȮȮȮȮ 1&1+.+4' ėĚŏħŇĴ 

ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅĔņĸńĚŐĸŃĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 

212+510 ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅȮȮȮȮ 3&&3'+0+6' 
212+511 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚȮ1ȮȮȮȮȮȮȮ Ȯ3&&3'+0+6' 
212+512 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĨĝŇĚȮ2ȮȮȮȮȮȮȮȮ 3&&3'+0+6' 
212+513 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬņœĲĲƚŅĔņĸńĚȮȮȮȮȮ 3&&3'+0+6' 
212+514 ĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺȮȮ 3&&3'+0+6' 
212+515 ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔņĸńĚħƟĺĵĺŇīňĔŅĶĪŅĚ

ėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮ Ȯ3&&3'+0+6' 
212+516 ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔņĸńĚȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' 
212+517 ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔŅĶĔĶŃěŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

 Ȯ3&&3'+0+6' 
212+518 ĺĚěĶĔĶŀĚĔņĸńĚŐŀĔĪňĲŐĸŃĔŅĶėĺĭėŋĴ 3&&3'+0+6' 
0/0+3/7ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬĶŃĭĭ

ěƞŅĵĔņĸńĚœĲĲƚŅ ȮȮȮȮȮȮȮȮȮȮȮȮ1&&1'+.+4' 
0/0+30.ȮŐĭĭěņĸŀĚŐĸŃĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢĕŀĚĶŃĭĭ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮȮȮ 1&&1'+.+4' 
0/0+30/ȮĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢ

ĔņĸńĚȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ1&&1'+.+4' 
0/0+300ȮĮƤĠĠŅĮĶŃħŇļģƢŒĬĔŅĶĮĶŃĵŋĔĨƢħƟŅĬœĲĲƚŅĔņĸńĚȮȮȮȮȮȮȮȮȮȮȮȮ
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+301ȮĺŇĻĺĔĶĶĴœĲĲƚŅŐĶĚĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+36/ȮľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔņĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  /+2&x+y+z' 
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Ȯ 
ėĚŏħŇĴ 
Ȯ 
ėĚŏħŇĴ 
Ȯ 
ėĚŏħŇĴ 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅěŅĔŏħŇĴȮ0/0+36/ȮĮĶńĭ
ŏĮƦĬȮ0/0+37/ 

ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
0/0+31.ȮĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴĞňĴŀĽŐĭĭŐŀ

ĬŃĸŖŀĔȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮ1&&1'+.+4' 
0/0+31/ȮĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽĽņľĶńĭ

ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮȮȮȮȮ 1&&1'+.+4' 
0/0+310ȮĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  1&&1'+.+4' 
0/0+311ȮŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+312ȮŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬȮ 1&&1'+.+4' 

ėĚŏħŇĴ 
 

ėĚŏħŇĴ 
 

ėĚŏħŇĴ 
 

ėĚŏħŇĴ 
ėĚŏħŇĴ 

 



ĳŅėįĬĺĔȮğȮįĸĔŅĶĺŇŏėĶŅŃľƢĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮŐĸŃĔŅĶŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶ,, 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 117 

ľĸńĔĽŌĨĶȮı,Ļ,Ȯ0342 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 

0/0+313ȮĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮȮ 1&&1'+.+4' 

0/0+314ȮĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢ 1&&1'+.+4' 
0/0+315ȮĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽņľĶńĭĝňĺ

ĔŅĶŐıĪĵƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&&1'+.+4' 
0/0+316ȮĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴȮȮȮ1&&1'+.+4' 
0/0+317ȮĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽņľĶńĭĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  1&&1'+.+4' 
0/0+32.ȮŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+32/ȮĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮȮ 1&&1'+.+4' 
0/0+320ȮĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĽņľĶńĭĔŅĶĽŊŗŀĽŅĶĪŅĚŐĽĚȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  1&&1'+.+4' 
0/0+321ȮŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+322ȮĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀȮ

 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&&1'+.+4' 
0/0+323ȮĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĮĸĚĽńĠĠŅĦĕƟŀĴŌĸ 
Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+324ȮĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĝňĺĔŅĶŐıĪĵƢĕńŘĬĽŌĚ 
Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+362ȮľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /+2&x+y+z' 

ėĚŏħŇĴ 
 
ėĚŏħŇĴ 
ėĚŏħŇĴ 

 
ėĚŏħŇĴ 
ėĚŏħŇĴ 

 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 

 
ėĚŏħŇĴ 
ėĚŏħŇĴ 

 
ėĚŏħŇĴ 

 
ėĚŏħŇĴ 

 
ŏĮĸňŗĵĬĶľńĽĺŇĝŅěŅĔŏħŇĴȮ0/0+362ȮŏĮƦĬȮ

0/0+372 
ĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĺŇĻĺĔĶĶĴĽŊŗŀĽŅĶ 

0/0+33.ȮŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮȮȮȮ 1&&1'+.+4' 
0/0+33/ȮĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚȮȮ1&&1'+.+4' 
0/0+330ȮĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+331ȮĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+332ȮĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+333ȮőıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+334ȮŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗȮȮȮȮ 1&&1'+.+4' 
0/0+335ȮĔŅĶėņĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬ

ĺŇĻĺĔĶĶĴȮ 1&&1'+.+4' 
0/0+336ȮĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶĶľńĽĸńĭȮȮȮȮȮȮȮȮȮ

 1&&1'+.+4' 
0/0+337ȮŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵȮȮȮ 1&&1'+.+4' 
0/0+34.ȮĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢȮ ȮȮȮ1&&1'+.+4' 
0/0+34/ȮĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞ ȮȮȮ1&&1'+.+4' 
0/0+340ȮĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 

ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 

 
ėĚŏħŇĴ 

 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 



ĳŅėįĬĺĔȮğȮįĸĔŅĶĺŇŏėĶŅŃľƢĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮŐĸŃĔŅĶŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶ,, 

118Ȯ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ľĸńĔĽŌĨĶȮı,Ļ,Ȯ0342 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 

0/0+341ȮĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&&1'+.+4' 
0/0+342ȮĔŅĶĶŌƟěņĶŌĮŐĭĭŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮ1&&1'+.+4' 
0/0+343ȮĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚȮȮȮȮȮȮȮ 1&&1'+.+4' 
212+566 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢȮȮȮ 3&&3'+0+6' 
212+567 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' 
212+568 ĔŅĶĽŊŗŀĽŅĶŐĭĭœĴőĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' 
212+569 ŏĪėőĬőĸĵňħŅĺŏĪňĵĴĕĬŅħŏĸŖĔȮȮȮȮȮȮȮ 3&&3'+0+6' 
212+570ȮĔŅĶĽņĶĺěĶŃĵŃœĔĸŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚ

ĳŌĴŇĻŅĽĨĶƢȮ ȮȮȮȮȮȮȮȮȮȮ3&&3'+0+6' 
212+571ȮĶŃĭĭŏĶħŅĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3&&3'+0+6' 
212+572 ŏĪėĬŇėŒĬĔŅĶĸħĕĬŅħĕŀĚĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  3&&3'+0+6' 
212+573ȮĔŅĶĽŊŗŀĽŅĶĭĬőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃȮȮ 3&&3'+0+6' 
 
 
212+574 ĔŅĶŏĶňĵĬĶŌƟŐĭĭĸŉĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮ3&&3'+0+6' 
212+575 ĻŅĽĨĶƢŐľƞĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
 Ȯ 3&&3'+0+6' 
212+576 ĔŅĶěńħŏĽƟĬĪŅĚŐĸŃĔŅĶĽĺŇĨĝƢȮȮȮȮȮȮȮȮ 4&&3'+3+6' 
212+577ȮėĺŅĴĮĸŀħĳńĵŏėĶŊŀĕƞŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3&&3'+0+6' 
212+577ȮľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃ
 ĔŅĶĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮ1+4&x+y+z' 

ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 
ėĚŏħŇĴ 

 
ėĚŏħŇĴ 
ėĚŏħŇĴ 

 
ŏĮĸňŗĵĬĝŊŗŀěŅĔŏħŇĴȮŴĔŅĶĽŊŗŀĽŅĶőėĶĚĕƞŅĵ
œĲĲƚŅŀńěĜĶŇĵŃŵȮŏĮƦĬĔŅĶĽŊŗŀĽŅĶĭĬ
őėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃŵ 

ėĚŏħŇĴ 
ėĚŏħŇĴ 

 
ĵĔŏĸŇĔ 
ėĚŏħŇĴ 

ŏĮĸňŗĵĬĶľńĽĶŅĵĺŇĝŅěŅĔŏħŇĴȮ0/0+365Ȯ
ŏĮƦĬȮ0/0+375 

ĔĸŋƞĴĺŇĝŅŀŊŗĬȮŕ 
212+370ȮĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵȮȮȮȮȮȮ 3&&3'+0+6' ėĚŏħŇĴ 
0/0+57.ȮĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃ 1((3)-0-6) ėĚŏħŇĴ 
ĝŋħĶŅĵĺŇĝŅőĴħŌĸ 
211+510ȮĝŋħĺŇĝŅőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃĽņľĶńĭŀŋĨĽŅľĔĶĶĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  6&&5'+3+10' 
211+550 ĝŋħĺŇĝŅĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚŐĸŃėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ

ĽņľĶńĭŀŋĨĽŅľĔĶĶĴ  6&&5'+3+10' 

ėĚŏħŇĴ 
 
ėĚŏħŇĴ 

 
ĺŇĪĵŅĬŇıĬīƢ 

212+800 ĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 18&0+54+0' 
212+801ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 36&0+108+0' 

ėĚŏħŇĴ 
ėĚŏħŇĴ 
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ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĚĮĶŋĚȮı,Ļ,Ȯ0346 119 

ĶŅĵĺŇĝŅŏıŇŗĴŏĨŇĴȮŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 
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