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ĽŅĶĭńĠĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
 

ĮĶŃĔŀĭħƟĺĵľńĺĕƟŀĨƞŅĚȮŕȮħńĚĬňŘ ľĬƟŅ 
ĽƞĺĬĪňŗȮ1 ĭĪĽĶŋĮįŌƟĭĶŇľŅĶ 4 
ĽƞĺĬĪňŗȮ2 ŐĬĺėŇħŐĸŃĶŅĵĸŃŏŀňĵħĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶ 9 

 0,/' ĪňŗĴŅĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĔŅĶœħƟĴŅĞŉŗĚĔĶŀĭŐĬĺėŇħĳŅıĶĺĴĕŀĚ
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ĽƞĺĬĪňŗȮ1 ĭĪĽĶŋĮįŌƟĭĶŇľŅĶ 
 

1. ĪňŗĴŅĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶńŘĚĬňŘȮ 
ŒĬĵŋėĮƤěěŋĭńĬĪňŗĴňŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňŐĭĭĔƟŅĺĔĶŃőħħȮ&rechnological bisruption'Ȯ

őħĵŏĜıŅŃŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňŏĪėőĬőĸĵňŒľĴƞŏĔŇħĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŀŅĪŇŏĝƞĬȮĔŅĶŏĮĸňŗĵĬįƞŅĬĽŌƞ
ĵŅĬĵĬĨƢœĲĲƚŅȮ&EV rransformation), ĶŃĭĭőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃȮ&qmart erid), ŐĸŃŏĪėőĬőĸĵň
ĮƤĠĠŅĮĶŃħŇļģƢȮ&_prgƱag_jȮglrcjjgeclacȮrcaflmjmew'ȮĽƞĚįĸŒľƟėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶŒĬĨĸŅħŐĶĚĚŅĬ
ěŅĔŏħŇĴĪňŗŏĬƟĬŏıňĵĚėĺŅĴŏĝňŗĵĺĝŅĠŏĝŇĚĸŉĔȮ&beep rech) ŏĮĸňŗĵĬœĮĽŌƞėĺŅĴĨƟŀĚĔŅĶĺŇĻĺĔĶĪňŗĴňĪńĔļŃĶŀĭħƟŅĬȮ
&uell-rounded cngineers) ĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀŐĔƟĮƤĠľŅěĶŇĚœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĬŀĔěŅĔĬňŘěŅĔĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵıĭĺƞŅĴňėĺŅĴĨƟŀĚĔŅĶĪňŗ
ľĸŅĔľĸŅĵȮőħĵŐĭƞĚŏĮƦĬȮ2 ĔĸŋƞĴľĸńĔȮėŊŀȮĔĸŋƞĴĪňŗĨƟŀĚĔŅĶĴŋƞĚŏĬƟĬėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĺŇěńĵȮ
ŐĸŃĔĸŋƞĴĺŇĻĺĔĶľĶŊŀėĬĪņĚŅĬĪňŗĨƟŀĚĔŅĶĵĔĶŃħńĭĪńĔļŃĺŇĝŅĝňıȮ&spskill/peskill) ĪňŗœĴƞĨƟŀĚĔŅĶĪņĺŇěńĵ
ĺŇĪĵŅĬŇıĬīƢŏĨŖĴĶŌĮŐĭĭȮŐĨƞŏĬƟĬĔŅĶŐĔƟĮƤĠľŅěĶŇĚ 

ħńĚĬńŘĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘœĴƞŏıňĵĚŐĨƞĮĶńĭĮĶŋĚŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝŅĔŅĶŏħŇĴĪňŗĴňŀĵŌƞ
ŐĸƟĺŒľƟĪńĬĔńĭŏĪėőĬőĸĵňĪňŗıńĥĬŅŐĭĭĔƟŅĺĔĶŃőħħįƞŅĬĔŅĶĮĶńĭĮĶŋĚŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅȮĶĺĴĩŉĚŏĮƕħĶŅĵĺŇĝŅ
ŏĸŊŀĔŒľĴƞŏıŇŗĴŏĨŇĴȮĵĔĨńĺŀĵƞŅĚŏĝƞĬȮŐĴĝĝňĬŏĸŇĶƢĬĬŇŗĚȮĶŃĭĭőĲőĨőĺĸĨŅŀŇĔȮėŋĦĳŅıĔņĸńĚœĲĲƚŅȮĶŃĭĭėĺĭėŋĴ
ŐĭĭħŇěŇĪńĸȮőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭĸŉĔŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮŏĮƦĬĨƟĬȮŐĨƞĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶœħƟĴňĔŅĶ
ŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıĪňŗĴňĔŅĶĮĶńĭĶŌĮŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĵŊħľĵŋƞĬȮĨŀĭőěĪĵƢįŌƟŏĶňĵĬĪňŗ
ľĸŅĔľĸŅĵȮŏıŊŗŀĶŀĚĶńĭĪńŘĚĬńĔĺŇěńĵĶŋƞĬŒľĴƞĪňŗĴŋƞĚĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟȮŐĸŃĺŇĻĺĔĶĺŇĝŅĝňıĪňŗĨƟŀĚĔŅĶĵĔĶŃħńĭ
ėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵŀŅĝňıȮĞŉŗĚĴŋƞĚŏĬƟĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ&jifelong jearning) 

 
2. ŐĬĺėŇħŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶńŘĚĬňŘ 

ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘĴňĔĶŀĭŐĬĺėŇħėŊŀȮĔŅĶĴŋƞĚŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&mutcome-̀ ased 
cducation)ȮėĺĭėŌƞœĮĔńĭĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŏıŊŗŀĵĔĶŃħńĭľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵňőĸĔȮĞŉŗĚěŃĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅĔņĸńĚėĬĽĴĶĶĩĬŃĽŌĚįƞŅĬĔŅĶĮĶńĭĮĶŋĚŏĬŊŘŀľŅ
ĶŅĵĺŇĝŅŒľƟĴňėĺŅĴĪńĬĽĴńĵȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĪňŗěņŏĮƦĬĪńŘĚĪńĔļŃŏĝŇĚŏĪėĬŇėĕńŘĬĽŌĚȮ&fard qkills)  
ŐĸŃĪńĔļŃĪŅĚĺŇĝŅĝňıȮ&qoft qkills)ȮőħĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗĽņėńĠėŊŀȮĔŅĶŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňı 
ŏıŊŗŀĨŀĭőěĪĵƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĺŇĻĺĔĶŐĸŃĭŋėĸŅĔĶŒĬĳŅėŀŋĨĽŅľĔĶĶĴĪňŗĨƟŀĚĔŅĶĵĔĶŃħńĭĪńĔļŃ 
ĞŉŗĚŐįĬĔŅĶŏĶňĵĬĬňŘěŃŏĬƟĬĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟįƞŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ&gndependent qtudy)  
ĪňŗĴňėĺŅĴĵŊħľĵŋƞĬŐĪĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢŐĭĭħńŘĚŏħŇĴȮőħĵĽƞĚŏĽĶŇĴĔŅĶĬņőěĪĵƢĮƤĠľŅěĶŇĚěŅĔĚŅĬĴŅ
ĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕȮ&nroblem-based jearning) ĶĺĴĩŉĚĴňĔŅĶĮĶńĭĶŌĮŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟŏŀŊŘŀĨƞŀĔŅĶ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŏĝƞĬȮĔŅĶŏĶňĵĬĶŌƟĬŀĔŏĺĸŅĶŅĝĔŅĶŐĸŃĶŌĮŐĭĭįĽĴįĽŅĬȮĔŅĶĮĶńĭĮĶŋĚĬňŘěŃĝƞĺĵŒľƟĭńĦĤŇĨĴň
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ėĺŅĴĽŅĴŅĶĩĶŀĭħƟŅĬĪńŘĚŒĬŏĝŇĚĺŇĝŅĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮĞŉŗĚŏĮƦĬĔŅĶĕĵŅĵőŀĔŅĽŒĬĔŅĶĮĶŃĔŀĭ
ŀŅĝňıŐĸŃĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴĽĴńĵŒľĴƞŀĵƞŅĚĨĶĚěŋħ 

 

3. ĽŅĶŃĽņėńĠŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮ&ĽŇŗĚĪňŗŏĮĸňŗĵĬŐĮĸĚœĮěŅĔľĸńĔĽŌĨĶĜĭńĭĔƞŀĬĪńŘĚľĴħ'ȮıĶƟŀĴŏľĨŋįĸȮ
ĽĶŋĮœħƟħńĚĬňŘ 

3.1) ĮĶńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs)ȮőħĵĴňĔŅĶĮĶńĭĮĶŋĚȮħńĚĬňŘ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĕŀĚľĸńĔĽŌĨĶ ŏħŇĴ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĕŀĚľĸńĔĽŌĨĶ ŒľĴƞȮ&ŐįĬĺŇĝŅĔŅĶ' 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĕŀĚľĸńĔĽŌĨĶ ŒľĴƞȮ&ŐįĬĺŇĝŅĝňı' 

PLOȮ18ȮĽŅĴŅĶĩĪņĺŇěńĵıŊŘĬģŅĬ
ľĶŊŀĮĶŃĵŋĔĨƢĨŅĴĶŃŏĭňĵĭĺŇěńĵĪňŗ
ĩŌĔĨƟŀĚœħƟ 

PLOȮ18ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĪķļġň
ŐĸŃŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ
ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ
őĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴĶŃĭĭ
ėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮĶĺĴĩŉĚ
ĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀ
ĽĶƟŅĚĽĶĶėƢįĸĸńıīƢĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ĨŀĭĽĬŀĚĨƞŀĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶœħƟ 

PLO /8ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĪķļġň
ŐĸŃŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ
ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ
őĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴĶŃĭĭ
ėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮĶĺĴĩŉĚ
ĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀ
ĽĶƟŅĚĽĶĶėƢįĸĸńıīƢĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ĨŀĭĽĬŀĚĨƞŀĭĶŇĭĪĪŅĚĺŇĝŅĝňıœħƟ 

SubPLO1A:ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ĮĶŃŏħŖĬĮƤĠľŅȮŐĸŃĨńŘĚĮƤĠľŅĺŇěńĵ
ĪňŗĽŀħėĸƟŀĚĔńĭőěĪĵƢĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

ȮSubPLO1A:ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ĮƤĠľŅȮĽńĚŏėĶŅŃľƢŐĬĺėŇħȮŐĸŃ
ĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪŅĚ
ĺŇĻĺĔĶĶĴȮőħĵŀŅĻńĵľĸńĔĔŅĶĪŅĚ
ĪķļġňȮėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮŐĸŃ
ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĚŊŗŀĬœĕŐĸŃĕƟŀěņĔńħ
ĕŀĚĮƤĠľŅœħƟ 

SubPLO1A:ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ĮƤĠľŅȮĽńĚŏėĶŅŃľƢŐĬĺėŇħȮŐĸŃ
ĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪŅĚ
ĺŇĻĺĔĶĶĴȮőħĵŀŅĻńĵľĸńĔĔŅĶĪŅĚ
ĪķļġňȮėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮŐĸŃ
ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĚŊŗŀĬœĕŐĸŃ
ĕƟŀěņĔńħĕŀĚĮƤĠľŅœħƟ 

ȮȮSubPLO/B:ȮĽŅĴŅĶĩŀŀĔŐĭĭ
ŐĬĺėŇħŐĸŃĶŃŏĭňĵĭĺŇīňĪňŗĬņœĮĽŌƞ
ĔŅĶŐĔƟœĕĮƤĠľŅĺŇěńĵȮőħĵŀŅĻńĵ
ėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ
ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ
őĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴ
ĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 

ȮSubPLO/B:ȮĽŅĴŅĶĩŀŀĔŐĭĭ
ŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵȮĨŅĴĶŃŏĭňĵĭ
ĺŇīňĪňŗĩŌĔĨƟŀĚȮŏıŊŗŀȮĮĶŃĵŋĔĨƢŐĸŃĨƞŀ
ĵŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĕńŘĬ
ĽŌĚĽņľĶńĭĔŅĶŐĔƟĮƤĠľŅĺŇěńĵ 
ŀńĬĬņœĮĽŌƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗ
œħƟĶńĭĔŅĶĵŀĴĶńĭ 

SubPLO/B:ȮĽŅĴŅĶĩŀŀĔŐĭĭ
ŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵĨŅĴĶŃŏĭňĵĭ
ĺŇīňĪňŗĩŌĔĨƟŀĚȮőħĵĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĶƞĺĴĔńĭĪńĔļŃ
ĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃ
ŏĻĶļģĻŅĽĨĶƢȮŏıŊŗŀĔŅĶŐĔƟĮƤĠľŅ
ľĶŊŀĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶŒĬ
ĭĶŇĭĪĪŅĚĺŇĝŅĝňıľĶŊŀ
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĕŀĚľĸńĔĽŌĨĶ ŏħŇĴ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĕŀĚľĸńĔĽŌĨĶ ŒľĴƞȮ&ŐįĬĺŇĝŅĔŅĶ' 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĕŀĚľĸńĔĽŌĨĶ ŒľĴƞȮ&ŐįĬĺŇĝŅĝňı' 

ĽĩŅĬĔŅĶĦƢěĶŇĚœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃėŋƟĴėƞŅ 

ȮȮȮȮSubPLO/C:ȮĽŅĴŅĶĩĮĢŇĭńĨŇ
ĚŅĬĺŇěńĵȮŒĝƟŏėĶŊŗŀĚĴŊŀĪħĸŀĚȮ
ĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚȮŐĸŃĽĶŋĮ
įĸĔŅĶĺŇěńĵ 
 

ȮSubPLO1C : ĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
įĸĸńıīƢȮĽĶŋĮįĸȮŐĸŃŏĽĬŀŐĬŃ
ŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨƞŀĵŀħ
ĚŅĬĺŇěńĵœħƟ 

SubPLO/AȮ8ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
įĸĸńıīƢȮĽĶŋĮįĸȮŐĸŃŏĽĬŀŐĬŃ
ŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨƞŀĵŀħĔŅĶ
ŐĔƟĮƤĠľŅŒĬĭĶŇĭĪĪŅĚĺŇĝŅĝňı
ľĶŊŀĽĩŅĬĔŅĶĦƢěĶŇĚœħƟ 

PLO 28ȮĽŅĴŅĶĩĽŊŗŀĽŅĶįƞŅĬĔŅĶ
ŏĕňĵĬȮŐĸŃıŌħĨƞŀĭŋėėĸŀŊŗĬĪńŘĚĪňŗ
ŀĵŌƞŒĬĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃ
ĬŀĔĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝńħŏěĬŐĸŃ
ŏĮƦĬĪňŗŏĕƟŅŒě 

PLO 28ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃ
ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴ
ĪňŗŏĔňŗĵĺĕƟŀĚȮįƞŅĬĔŅĶŏĕňĵĬŐĸŃĔŅĶ
ĬņŏĽĬŀħƟĺĵĺŅěŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĽŅĴŅĶĩ
ŏĸŊŀĔŒĝƟĽŊŗŀĮĶŃĔŀĭĔŅĶĬņŏĽĬŀ
œħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ȮȮPLO 28ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃ
ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚ
ĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮįƞŅĬĔŅĶ
ŏĕňĵĬŐĸŃĔŅĶĬņŏĽĬŀħƟĺĵĺŅěŅ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚ
ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀĮĶŃĔŀĭĔŅĶ
ĬņŏĽĬŀœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PLO 38ȮĽŅĴŅĶĩŏĶňĵĬĶŌƟĺŇĪĵŅĔŅĶ
ŒľĴƞőħĵŀŅĻńĵıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮ
ŐĸŃȮĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃ
ŏėĶŊŗŀĚĴŊŀĺńħȮħƟĺĵĨĬŏŀĚȮőħĵ
ĽŅĴŅĶĩĬņĴŅĮĶŃĵŋĔĨƢŒĝƟœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

PLO 38ȮĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵĵŉħ
ĴńŗĬŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňı
ĺŇĻĺĔĶĶĴȮĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭ
ĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

PLO 3Ȯ8ȮĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵ
ĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňı
ĺŇĻĺĔĶĶĴȮĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭ
ĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ 
 

PLO 48ȮĽŅĴŅĶĩŐĵĔŐĵŃȮŐĸŃ
ĨńħĽŇĬŒěĔĶŃĪņľĶŊŀœĴƞĔĶŃĪņŒĬ
ĔĶŃĭĺĬĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĔŅĶĪņĺŇěńĵȮ 
őħĵėņĬŉĚĩŉĚěĶŇĵīĶĶĴŐĸŃĶĶĵŅ
ĭĶĶĦ 

PLO 2Ȯ8ȮĽŅĴŅĶĩĽŊĭėƟĬŐĸŃ
ŏĶňĵĬĶŌƟŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞħƟĺĵ
ĨĬŏŀĚȮŏıŊŗŀĮĶńĭĨńĺŒľƟĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵň
ĺŇĻĺĔĶĶĴ 

 

PLO 2Ȯ8ȮĽŅĴŅĶĩĽŊĭėƟĬŐĸŃ
ŏĶňĵĬĶŌƟŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞħƟĺĵ
ĨĬŏŀĚȮŏıŊŗŀĮĶńĭĨńĺŒľƟĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵň
ĺŇĻĺĔĶĶĴ 

 

ȮȮȮȮȮȮ 
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ľĸńĔĽŌĨĶĮĶńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ŏĬŊŗŀĚěŅĔŏıŊŗŀŒľƟĶŀĚĶńĭĔńĭĪńŘĚŐįĬĔŅĶŏĶňĵĬŐĭĭ
ĺŇĝŅĔŅĶŏħŇĴĪňŗĴňŀĵŌƞŐĸƟĺȮŐĸŃŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıĪňŗĴňĔŅĶŏıŇŗĴŏĨŇĴŒľĴƞŒĬėĶńŘĚĬňŘȮĶĺĴĩŉĚŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶŀňĔħƟĺĵ 

 
3.2) ĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ őħĵĴňĔŅĶĮĶńĭĮĶŋĚȮħńĚĬňŘȮ 
ľĸńĔĽŌĨĶĴňĔŅĶĮĶńĭĮĶŋĚőħĵŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıȮĨŅĴėņŐĬŃĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮĞŉŗĚőėĶĚĽĶƟŅĚ
ĕŀĚľĸńĔĽŌĨĶĪňŗĴňĔŅĶĮĶńĭĮĶŋĚŐĽħĚœħƟħńĚĨŅĶŅĚĕƟŅĚĸƞŅĚĨƞŀœĮĬňŘȮ 

 

ľĴĺħĺŇĝŅ 
ěņĬĺĬľĬƞĺĵĔŇĨ 

ěņĬĺĬľĬƞĺĵĔŇĨ 
ĪňŗŐĨĔĨƞŅĚ 

ŏĔĦĤƢŀĺ, ľĸńĔĽŌĨĶŏħŇĴ 
ı,Ļ,Ȯ0364 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
ı,Ļ,Ȯ0369 

ŐįĬȮ/.1Ȯ&ŐĭĭĺŇĝŅĔŅĶ' 
ľĴĺħĺŇĝŅĭńĚėńĭ 

+ 
+ + + 

ľĴĺħĺŇĝŅŏĸŊŀĔ + + + 
ĺŇĪĵŅĬŇıĬīƢ ƑȮ/0 36 36 + 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ ƑȮ14 36 36 + 
ŐįĬȮ1.2Ȯ&ŐĭĭĺŇĝŅĔŅĶ' 
ľĴĺħĺŇĝŅĭńĚėńĭ 

- 
9 9 + 

ľĴĺħĺŇĝŅŏĸŊŀĔ 13 13 + 
ĺŇĪĵŅĬŇıĬīƢ ƑȮ/0 10 10 + 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ ƑȮ14 36 36 + 
ŐįĬȮ0Ȯ&ŐĭĭĺŇĝŅĝňı' 
ľĴĺħĺŇĝŅĭńĚėńĭ 

+ 
+ 9 7 

ľĴĺħĺŇĝŅŏĸŊŀĔ + 21 0/ 
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ ƑȮ1Ȯ<Ȯ4 + 6 4 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ ƑȮ14 + 36 14 

 

3.3) ľĸńĔĽŌĨĶěńħĪņŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟȮ&Learning Pathway)ȮĝŊŗŀĔŅĶěńħĔŅĶĺŇĻĺĔĶĶĴŐĸŃĺŇŏėĶŅŃľƢ
ĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃȮ&Engineering Management and Smart Factory System Analysis)          
ŏıŊŗŀĬņœĮĽŌƞĔŅĶĮĶŃĔŀĭŀŅĝňıŒĬĔŅĶŏĮƦĬĺŇĻĺĔĶįŌƟĭĶŇľŅĶĵŋėŒľĴƞȮőħĵŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟĬňŘĩŌĔŀŀĔŐĭĭĴŅ 
ŏıŊŗŀĵĔĶŃħńĭĺŇĻĺĔĶŒľƟĔƟŅĺĽŌƞĭĪĭŅĪįŌƟĭĶŇľŅĶőėĶĚĔŅĶŐĸŃĬńĔĺŇŏėĶŅŃľƢĶŃĭĭĪňŗĴňėĺŅĴŏĕƟŅŒěĶŀĭħƟŅĬĪńŘĚŏĝŇĚ
ŏĪėĬŇėŐĸŃŏĝŇĚīŋĶĔŇěȮĞŉŗĚŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟĬňŘĮĶŃĔŀĭħƟĺĵĺŇĝŅŐĭĭȮM@CKȮěņĬĺĬȮ1ȮĶŅĵĺŇĝŅȮĶŅĵĺŇĝŅĸŃȮ 
1ȮľĬƞĺĵĔŇĨȮĶĺĴŏĮƦĬȮ7ȮľĬƞĺĵĔŇĨȮőħĵŏĶŇŗĴĨƟĬĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĮŌıŊŘĬģŅĬĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶĪňŗěņŏĮƦĬįƞŅĬ
ĶŅĵĺŇĝŅEEE 4.5..ȮĔŅĶĭĶŇľŅĶőėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&electrical engineering project 
management) ŏıŊŗŀŏĶňĵĬĶŌƟĔŅĶĺŅĚŐįĬĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶěńħĔŅĶĪĶńıĵŅĔĶȮėĺĭėŌƞĔńĭĶŅĵĺŇĝŅȮEEE 
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4.6..ȮŏĻĶļģĻŅĽĨĶƢĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅȮ&economics for electrical engineering) ŏıŊŗŀŒľƟĽŅĴŅĶĩ
ĺŇŏėĶŅŃľƢėĺŅĴėŋƟĴėƞŅĕŀĚĔŅĶĸĚĪŋĬŐĸŃĨńħĽŇĬŒěŏĝŇĚīŋĶĔŇěœħƟŀĵƞŅĚŐĴƞĬĵņȮĞŉŗĚŏĴŊŗŀįƞŅĬĶŅĵĺŇĝŅĪńŘĚĽŀĚħńĚĔĸƞŅĺ
ĕƟŅĚĨƟĬěŅĔĬńŘĬěŃĴŋƞĚŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĽŌƞĔŅĶĮĢŇĭńĨŇěĶŇĚŒĬĶŅĵĺŇĝŅȮEEE 310..ȮĺŇĻĺĔĶĶĴĺŇŏėĶŅŃľƢ
ĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃȮ&smart factory system analyst engineering) ŏıŊŗŀİƗĔİĬĔŅĶŏĮƦĬĬńĔĺŇŏėĶŅŃľƢĶŃĭĭ 
ĪňŗĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶįĸŇĨœĮĽŌƞőĶĚĚŅĬŀńěĜĶŇĵŃőħĵŏĝŊŗŀĴőĵĚŏĪėőĬőĸĵňŏĕƟŅĔńĭĔŅĶ
ĭĶŇľŅĶěńħĔŅĶœħƟŀĵƞŅĚœĶƟĶŀĵĨƞŀ 

 
 

  

CCCȮ4.5.. CCCȮ4.6.. 

CCCȮ310.. 
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ĽƞĺĬĪňŗȮ2 ŐĬĺėŇħŐĸŃĶŅĵĸŃŏŀňĵħĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶ 
 

2.1) ĪňŗĴŅĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĔŅĶœħƟĴŅĞŉŗĚĔĶŀĭŐĬĺėŇħĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĶŃľĺƞŅĚĳŅėĺŇĝŅ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĳŅėĺŇĝŅĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴ 
ŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮőħĵėĺŅĴĶƞĺĴĴŊŀħńĚĔĸƞŅĺĽŃĪƟŀĬįƞŅĬĔŅĶĭŌĶĦŅĔŅĶŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶĪňŗĴŅěŅĔĪńŘĚȮ 
1ȮĳŅėĺŇĝŅȮĞŉŗĚŐĨƞĸŃĳŅėĺŇĝŅĴňĭĪĭŅĪĽņėńĠŒĬĔŅĶĩƞŅĵĪŀħėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃħƟŅĬĪňŗĽƞĚŏĽĶŇĴĔńĬȮ 
őħĵěŋħŐĕŖĚĕŀĚĔŅĶĭŌĶĦŅĔŅĶĬňŘĪņŒľƟėĦŅěŅĶĵƢŒĬľĸńĔĽŌĨĶĴňėĺŅĴŏĝňŗĵĺĝŅĠĪňŗľĸŅĔľĸŅĵȮėĶŀĭėĸŋĴ
ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴŒĬĪŋĔĴŇĨŇȮĽƞĚįĸŒľƟĽŅĴŅĶĩĽĶƟŅĚĽĶĶėƢįĸĚŅĬĪňŗĭŌĶĦŅĔŅĶĕƟŅĴĻŅĽĨĶƢȮ&multidisciplinary) 
œħƟŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴȮĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĴŋƞĚŏĬƟĬįĸŇĨĭŋėĸŅĔĶĪňŗĴňĻńĔĵĳŅıĽŌĚŒĬĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻȮ
őħĵŐĭƞĚŏĮƦĬĔĸŋƞĴĬńĔĺŇěńĵĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŐĸŃĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĕńŘĬĽŌĚĨŅĴŐįĬĔŅĶŏĶňĵĬŐĭĭ
ĺŇĝŅĔŅĶŏħŇĴĪňŗĴňŀĵŌƞŐĸƟĺȮŐĸŃĔĸŋƞĴĺŇĻĺĔĶĺŇĝŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĕńŘĬĽŌĚŒĬĔŅĶŐĔƟĮƤĠľŅ
ĳŅėŀŋĨĽŅľĔĶĶĴĨŅĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıĪňŗěŃĴňĔŅĶŏıŇŗĴŏĨŇĴŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶńŘĚĬňŘȮ 
ŏĬŊŗŀĚħƟĺĵĮƤěěŋĭńĬŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴœĲĲƚŅĴňĭĪĭŅĪĽņėńĠŀĵƞŅĚĵŇŗĚĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻȮĮĶŃĔŀĭĔńĭĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĔƟŅĺĔĶŃőħħĕŀĚŏĪėőĬőĸĵňĨŅĴĪňŗœħƟĔĸƞŅĺĴŅŐĸƟĺėŊŀȮĔŅĶŏĮĸňŗĵĬįƞŅĬĽŌƞĵŅĬĵĬĨƢœĲĲƚŅȮ 
ĶŃĭĭőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃȮĔĶŃĭĺĬĔŅĶįĸŇĨĽĴńĵŒľĴƞȮŐĸŃŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢȮĞŉŗĚĽƞĚįĸĪņŒľƟĽĳŅı
ĽńĚėĴŐĸŃŏĻĶļģĔŇěŏĮĸňŗĵĬŐĮĸĚœĮȮħƟĺĵŏľĨŋĬňŘľĸńĔĽŌĨĶěŉĚěņŏĮƦĬĨƟŀĚħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚŒľƟĴňėĺŅĴĪńĬĽĴńĵ
ŐĸŃĽŀħėĸƟŀĚĔńĭĭĶŇĭĪőĸĔȮŏıŊŗŀŒľƟĽŅĴŅĶĩįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňĽĴĶĶĩĬŃĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĨĸŅħŐĶĚĚŅĬĵŋėŒľĴƞœħƟȮħńĚĬńŘĬŏıŊŗŀŒľƟĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏĮƦĬœĮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮľĸńĔĽŌĨĶěŉĚœħƟ
ħņŏĬŇĬĔŅĶĽņĶĺěŐĸŃĶĺĭĶĺĴĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪŋĔĳŅėĽƞĺĬȮœħƟŐĔƞȮĬńĔĻŉĔļŅĮƤěěŋĭńĬȮ
ėĦŅěŅĶĵƢȮŏěƟŅľĬƟŅĪňŗȮĻŇļĵƢŏĔƞŅȮŐĸŃįŌƟŒĝƟĴľŅĭńĦĤŇĨěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮŏıŊŗŀĬņĴŅĽńĚŏėĶŅŃľƢŏĮƦĬĔĶŀĭ
ŐĬĺėŇħĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚėĶńŘĚĬňŘȮőħĵįĸěŅĔĔŅĶĺŇŏėĶŅŃľƢĬņĴŅĽŌƞĔŅĶĮĶńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ
&PLOs) ŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗĽņėńĠȮėŊŀȮĔŅĶŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıȮ&ŐįĬȮ0'ȮŏıŊŗŀĶŀĚĶńĭĔŅĶįĸŇĨ
ĴľŅĭńĦĤŇĨĪńŘĚĬńĔĺŇěńĵĶŋƞĬŒľĴƞĪňŗĴŋƞĚıńĥĬŅĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŐĸŃĺŇĻĺĔĶĺŇĝŅĝňıĪňŗĨƟŀĚĔŅĶĵĔĶŃħńĭėĺŅĴĔƟŅĺľĬƟŅŒĬ
ĽŅĵŀŅĝňıȮĞŉŗĚĴŋƞĚŏĬƟĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
 
0,/,/'ȮĔĶŃĭĺĬĔŅĶľŅėĺŅĴĨƟŀĚĔŅĶěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĽņėńĠĕŀĚľĸńĔĽŌĨĶ (Stakeholder 

Requirements)ȮŐĸŃĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬėĺŅĴĨƟŀĚĔŅĶěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŏĮƦĬȮVOPȮ&Voice of 
Process) ŏıŊŗŀĬņĴŅĽŌƞĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘ 

2.1.1.1) ĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮ&Labor Market) 
ľĸńĔĽŌĨĶœħƟħņŏĬŇĬĔŅĶěńħŏĔŖĭĕƟŀĴŌĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶ

ĴľŅĭńĦĤŇĨȮ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'ȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342ȮěŅĔįŌƟŒĝƟĭńĦĤŇĨŒĬľĸŅĔľĸŅĵŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚ
ĪńŘĚĳŅėĶńģȮĶńģĺŇĽŅľĔŇěŐĸŃĳŅėŏŀĔĝĬȮĞŉŗĚœħƟŐĔƞȮĔŅĶœĲĲƚŅİƙŅĵįĸŇĨȮĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅėȮĔŅĶœĲĲƚŅĬėĶľĸĺĚȮ
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ĴľŅĺŇĪĵŅĸńĵĕŀĚĶńģŐĸŃŏŀĔĝĬȮĭĶŇļńĪĭŋĠĶŀħĭĶŇŏĺŀĶňŗȮěņĔńħȮĭĶŇļńĪŏħĸĨƟŅȮŀňŏĸŖėőĪĶĬŇĔĽƢȮ&ĮĶŃŏĪĻœĪĵ'Ȯ
ěņĔńħȮĶĺĴĩŉĚĭĶŇļńĪŒĬĳŅėŀŋĨĽŅľĔĶĶĴĕŀĚĮĶŃŏĪĻȮĞŉŗĚĽŅĴŅĶĩĽĶŋĮĕƟŀėŇħŏľŖĬĪňŗĽņėńĠœħƟħńĚĨƞŀœĮĬňŘ 

+ȮľĸńĔĽŌĨĶŒľƟıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĪňŗħňȮŐĨƞŒĬĮƤěěŋĭńĬĳŅėŀŋĨĽŅľĔĶĶĴĨƟŀĚĔŅĶĺŇĻĺĔĶ 
ĪňŗĴňėĺŅĴĶŌƟŏĝŇĚĸŉĔȮőħĵŏĜıŅŃŏĪėőĬőĸĵňĵŅĬĵĬĨƢœĲĲƚŅŐĸŃĶŃĭĭőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃȮ 
ĞŉŗĚŏĬŊŘŀľŅŏľĸƞŅĬňŘŀŅěěŃĵńĚĴňœĴƞĴŅĔŐĸŃœĴƞŏĕƟĴĕƟĬŏıňĵĚıŀ 
+ȮŒĬĵŋėŀŋĨĽŅľĔĶĶĴŒľĴƞȮįŌƟĮĶŃĔŀĭĔŅĶĨƟŀĚĔŅĶĺŇĻĺĔĶĶŃħńĭľńĺľĬƟŅĚŅĬľĶŊŀįŌƟěńħĔŅĶőėĶĚĔŅĶĪňŗ
œĴƞœħƟŏĔƞĚŐėƞŏĪėĬŇėėĺŅĴĶŌƟŏĜıŅŃħƟŅĬȮŐĨƞĨƟŀĚĴňėĺŅĴĶŌƟħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶħƟĺĵȮľĸńĔĽŌĨĶėĺĶ
ıŇěŅĶĦŅĮĶńĭĮĶŋĚŏıŊŗŀŒľƟĽŅĴŅĶĩĽĶƟŅĚĺŇĻĺĔĶĪňŗĴňĪńĔļŃįĽĴĶŃľĺƞŅĚĺŇĻĺĔĶĶĴŐĸŃĔŅĶĭĶŇľŅĶ 
+ȮĮƤěěŋĭńĬŐĸŃŀĬŅėĨȮŀĚėƢĔĶŒĬĳŅėŀŋĨĽŅľĔĶĶĴĨƟŀĚĔŅĶĵĔĶŃħńĭĪńĔļŃĕŀĚıĬńĔĚŅĬŐĨƞĕƟŀěņĔńħ
ĕŀĚľĸńĔĽŌĨĶŏħŇĴėŊŀȮŏĬƟĬŏĜıŅŃĔŅĶĪņĺŇěńĵĺŇĪĵŅĬŇıĬīƢŏĝŇĚĸŉĔȮĞŉŗĚŀŅěŒĝƟŏĺĸŅĬŅĬŐĸŃľńĺĕƟŀĺŇěńĵ
ŀŅěœĴƞĨĶĚĔńĭĮƤĠľŅěĶŇĚȮħńĚĬńŘĬĳŅėŀŋĨĽŅľĔĶĶĴĨƟŀĚĔŅĶľĸńĔĽŌĨĶĪňŗŏĬƟĬĔŅĶŐĔƟĮƤĠľŅěŅĔőěĪĵƢ
ěĶŇĚŐĸŃŏľĴŅŃĔńĭıĬńĔĚŅĬĪňŗĨƟŀĚĪņĚŅĬĮĶŃěņ 
+ȮĭńĦĤŇĨĭŅĚĽƞĺĬĵńĚĴňĕƟŀěņĔńħŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶĬņŏĽĬŀĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļȮ
ĳŅėŀŋĨĽŅľĔĶĶĴěŉĚėŅħľĺńĚŒľƟľĸńĔĽŌĨĶŏĽĶŇĴĽĶƟŅĚĪńĔļŃĳŅļŅŀńĚĔķļȮŏıŊŗŀŒľƟĽŅĴŅĶĩŏĕƟŅĩŉĚŀĚėƢ
ėĺŅĴĶŌƟŐĸŃĬĺńĨĔĶĶĴŒľĴƞȮŕȮĞŉŗĚĽƞĺĬŒľĠƞŀĵŌƞŒĬĶŌĮŐĭĭŏŀĔĽŅĶĪŅĚĺŇĝŅĔŅĶŐĸŃėŌƞĴŊŀ
ĴŅĨĶģŅĬĽŅĔĸȮĶĺĴĩŉĚĴňėĺŅĴĴńŗĬŒěŒĬĔŅĶĽŊŗŀĽŅĶȮĮĶŃĽŅĬĚŅĬĶƞĺĴĔńĭįŌƟŏĝňŗĵĺĝŅĠĝŅĺĨƞŅĚĝŅĨŇ
ŐĸŃĽŅĴŅĶĩĪņĚŅĬŒĬŀĚėƢĔĶĶŃħńĭĬŅĬŅĝŅĨŇœħƟ 

2.1.1.2) ĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŏĶňĵĬȮ&Current Student)Ȯ 
ľĸńĔĽŌĨĶœħƟħņŏĬŇĬĔŅĶěńħŏĔŖĭĕƟŀĴŌĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶ+

ĴľŅĭńĦĤŇĨȮ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'ȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342ȮŐĸŃĽŋƞĴĽńĴĳŅļĦƢĬńĔĻŉĔļŅĮƤěěŋĭńĬȮĶĺĴĩŉĚħņŏĬŇĬĔŅĶ
ěńħŏĔŖĭĕƟŀĴŌĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěěŅĔĴľŅĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ ĞŉŗĚĽŅĴŅĶĩĽĶŋĮĕƟŀėŇħŏľŖĬĪňŗĽņėńĠ 
œħƟħńĚĨƞŀœĮĬňŘ 

+ȮŏĬŊŗŀĚěŅĔŏĪėőĬőĸĵňĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵŌƞĨĸŀħŏĺĸŅȮŀĵŅĔŒľƟľĸńĔĽŌĨĶıńĥĬŅŏĬŊŘŀľŅŒľƟĴň 
ėĺŅĴĪńĬĽĴńĵĪňŗĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 
+ȮįŌƟŏĶňĵĬėĺŅĴėŅħľĺńĚŒľƟľĸńĔĽŌĨĶĽĬńĭĽĬŋĬŏėĶŊŗŀĚĴŊŀŐĸŃĞŀĲĨƢŐĺĶƢĸŇĕĽŇĪīŇśŏĜıŅŃĪŅĚĪňŗĪńĬĽĴńĵȮ
ĶĺĴĩŉĚĝŋħĪħĸŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňŒľĴƞȮŕ 
+ȮĨƟŀĚĔŅĶŒľƟľĸńĔĽŌĨĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňėĺŅĴĵŊħľĵŋƞĬĴŅĔĕŉŘĬȮŏĝƞĬȮĔŅĶŏĶňĵĬŒĬĶŌĮŐĭĭ
ŀŀĬœĸĬƢȮ&mljglc'ȮľĶŊŀŐĭĭįĽĴįĽŅĬȮ&fybrid) ľĶŊŀĨŅĶŅĚŏĶňĵĬĪňŗŏŀŊŘŀĨƞŀįŌƟĪňŗĪņĚŅĬĮĶŃěņȮ 

2.1.1.3) ĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĔĸŋƞĴŀŊŗĬȮŕȮ 
ľĸńĔĽŌĨĶħņŏĬŇĬĔŅĶĽņĶĺěėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĔĸŋƞĴŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

įƞŅĬĔŅĶĽńĴĳŅļĦƢȮĮĶŃĝŋĴĶŃħĴĽĴŀĚȮŐĸŃĔŅĶěńħĮĶŃĝŋĴĽńĴĴĬŅȮĞŉŗĚĽŅĴŅĶĩĽĶŋĮĕƟŀėŇħŏľŖĬĪňŗĽņėńĠ 
œħƟħńĚĨƞŀœĮĬňŘ 
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ėĦŅěŅĶĵƢŒĬľĸńĔĽŌĨĶȮĪńŘĚŀŅěŅĶĵƢįŌƟĽŀĬĶŅĵĺŇĝŅĭńĚėńĭȮĶŅĵĺŇĝŅŏĸŊŀĔȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇěńĵ 
+ȮěŅĔĽĩŅĬĔŅĶĦƢŐĸŃěņĬĺĬĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĮƤěěŋĭńĬĪňŗĴňŀńĨĶŅĨŗņĔĺƞŅŏĔĦĤƢĔŅĶĶńĭ 
ĪňŗĔņľĬħœĺƟȮėĺĶıŇěŅĶĦŅŐįĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĺńĬŏĽŅĶƢŐĸŃŀŅĪŇĨĵƢľĶŊŀĬŀĔŏĺĸŅĶŅĝĔŅĶȮ
ŏıŊŗŀħŉĚħŌħŐĸŃŏĮƦĬĪŅĚŏĸŊŀĔŒľƟĔńĭįŌƟĪňŗĽĬŒěŀĵŅĔŏĶňĵĬĨƞŀȮĞŉŗĚěŃĝƞĺĵĽƞĚįĸŒľƟěņĬĺĬĕŀĚĬńĔĻŉĔļŅ
ŒĬľĸńĔĽŌĨĶŏıŇŗĴĕŉŘĬœħƟ 
+ȮĽņľĶńĭĔŅĶŏĶňĵĬĬŀĔĺńĬŐĸŃŏĺĸŅĶŅĝĔŅĶȮėĺĶŏĬƟĬœĮĪňŗĔŅĶĪņĽŅĶĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
ŏıŊŗŀŒľƟŏľĴŅŃĔńĭĬńĔĻŉĔļŅĔĸŋƞĴėĬĪņĚŅĬȮĞŉŗĚĔŅĶĪņĔŅĶėƟĬėĺƟŅŀŇĽĶŃěŅĔőěĪĵƢĮƤĠľŅěĶŇĚěŃĝƞĺĵ
ŒľƟįŌƟŏĶňĵĬĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĔņľĬħŐĸŃįĸĚŅĬĽŅĴŅĶĩĬņœĮŒĝƟœħƟěĶŇĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴ 
+ȮĔŅĶŏĶňĵĬĔŅĶĽŀĬĬŀĔĺńĬŐĸŃŏĺĸŅĶŅĝĔŅĶěŃŏľĴŅŃĽĴĔńĭĔĸŋƞĴėĬĪņĚŅĬĮĶŃěņĪňŗĨƟŀĚĔŅĶŏıŇŗĴ
ĪńĔļŃȮħńĚĬńŘĬĶŅĵĺŇĝŅĪňŗěņŏĮƦĬĽņľĶńĭĬńĔĻŉĔļŅŒĬĔĸŋƞĴĬňŘėĺĶŏĮƦĬĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃ
ŏĻĶļģĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴĪňŗěŃĽŅĴŅĶĩĬņœĮĨƞŀĵŀħĔŅĶĪņĚŅĬŒĬĳŅėŀŋĨĽŅľĔĶĶĴ 
+ȮėĺĶĮĶńĭĮĶŋĚľĶŊŀŏıŇŗĴĶŅĵĺŇĝŅŏĸŊŀĔŒľĴƞȮŕȮŒľƟĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 
ŏěƟŅľĬƟŅĪňŗİƙŅĵĽĬńĭĽĬŋĬĕŀĚľĸńĔĽŌĨĶ 
+ȮĮĶŃŏħŖĬľĸńĔĪňŗœħƟěŅĔĔŅĶĶńĭőĪĶĻńıĪƢĨŀĭėņĩŅĴľĶŊŀĝƞŀĚĪŅĚĔŅĶĨŇħĨƞŀŀŀĬœĸĬƢŀŊŗĬȮŕȮ 
ėŊŀȮŀĵŅĔŒľƟĳŅėĺŇĝŅŏĮƕħľĸńĔĽŌĨĶĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĺńĬŏĽŅĶƢŐĸŃŀŅĪŇĨĵƢȮŏĬŊŗŀĚěŅĔįŌƟĪňŗ
ĨƟŀĚĔŅĶĻŉĔļŅĨƞŀĴňėĺŅĴěņŏĮƦĬĨƟŀĚĪņĚŅĬĮĶŃěņœĮħƟĺĵ 

 

ěŅĔĔĶŃĭĺĬĔŅĶľŅėĺŅĴĨƟŀĚĔŅĶěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĽņėńĠĕŀĚľĸńĔĽŌĨĶĕƟŅĚĨƟĬȮĽŅĴŅĶĩĽĶŋĮįĸ
ĔŅĶĽņĶĺěĞŉŗĚŐĽħĚĩŉĚĮĶŃŏħŖĬĪňŗĽņėńĠĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶœħƟħńĚĬňŘ 

įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
ĝƞĺĚŏĺĸŅ 
ŒĬĔŅĶĽņĶĺě 

ĺŇīňĔŅĶ ĮĶŃŏħŖĬĔŅĶĽņĶĺě įĸĔŅĶĽņĶĺě 

ĴľŅĺŇĪĵŅĸńĵ 
 

ȮȮĮƖȮı,Ļ,Ȯ0346 ĻŉĔļŅěŅĔŏŀĔĽŅĶȮ 
+ȮŐįĬĵŋĪīĻŅĽĨĶƢł 
+ȮKMUTT Students 
QF 

+ȮĬőĵĭŅĵȮĺŇĽńĵĪńĻĬƢȮ
ŐĸŃıńĬīĔŇěĨƞŅĚȮŕ 
+ȮėŋĦĸńĔļĦŃȮ
KMUTT Students 

+ȮĨƟŀĚĔŅĶŒľƟĭńĦĤŇĨȮĴěī,Ȯ
ŏĮƦĬįŌƟĬņĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬ
ĽńĚėĴȮĞŉŗĚĨƟŀĚĴňėƞŅĬŇĵĴĪňŗħňȮ 
ĴňĻńĔĵĳŅıȮėĺŅĴĽŅĴŅĶĩȮ
ŐĸŃĴňėĺŅĴŏĮƦĬįŌƟĬņ 

įŌƟĽŀĬŒĬľĸńĔĽŌĨĶȮ 
&ŀŅěŅĶĵƢįŌƟĽŀĬȮ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇěńĵ' 
ŐĸŃŏěƟŅľĬƟŅĪňŗİƙŅĵ
ĽĬńĭĽĬŋĬĕŀĚ
ľĸńĔĽŌĨĶ 

ȮȮĮƖĔŅĶĻŉĔļŅȮ2565 +ȮĔŅĶĮĶŃĝŋĴĳŅėĺŇĝŅȮ 
+ȮĔŅĶĽńĴĴĬŅĳŅėĺŇĝŅȮ 
 

+ȮNLMqȮŐĸŃȮCLOs* 
+ȮŏĬŊŘŀľŅŐĸŃĺŇīňĔŅĶ
ĽŀĬȮ 
+ȮĮƤĠľŅĨƞŅĚȮŕȮŐĸŃ 
ĕƟŀėĺĶĮĶńĭĮĶŋĚ 

+ȮėĺĶŏıŇŗĴŐįĬĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬĺńĬŏĽŅĶƢŐĸŃŀŅĪŇĨĵƢȮ
ŏıŊŗŀħŉĚħŌħŐĸŃŏĮƦĬĪŅĚŏĸŊŀĔ
ŒľƟĔńĭįŌƟĪňŗĽĬŒěŀĵŅĔŏĶňĵĬ
Ĩƞŀ 
+ȮĔŅĶŏĶňĵĬĬŀĔĺńĬŐĸŃŏĺĸŅ
ĶŅĝĔŅĶȮėĺĶŏĬƟĬœĮĪňŗĔŅĶ
ĪņĽŅĶĬŇıĬīƢľĶŊŀĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ ŏıŊŗŀŒľƟŏľĴŅŃ
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įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
ĝƞĺĚŏĺĸŅ 
ŒĬĔŅĶĽņĶĺě 

ĺŇīňĔŅĶ ĮĶŃŏħŖĬĔŅĶĽņĶĺě įĸĔŅĶĽņĶĺě 

ĔńĭĬńĔĻŉĔļŅĔĸŋƞĴėĬĪņĚŅĬȮ
ŐĸŃŀŅěĪņĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃěŅĔőěĪĵƢĮƤĠľŅěĶŇĚ
ěŅĔĳŅėŀŋĨĽŅľĔĶĶĴ 
+ȮĔŅĶŏĶňĵĬĔŅĶĽŀĬĬŀĔĺńĬ
ŐĸŃŏĺĸŅĶŅĝĔŅĶėĺĶĴň
ĶŅĵĺŇĝŅľĸńĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃ
ŏĻĶļģĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴ
ŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĬņœĮ
ĨƞŀĵŀħĔŅĶĪņĚŅĬŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴœħƟ 
+ȮėĺĶĮĶńĭĮĶŋĚľĶŊŀŏıŇŗĴ
ĶŅĵĺŇĝŅŏĸŊŀĔŒľĴƞȮŕȮŒľƟ
ĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 

ĬńĔĻŉĔļŅĮƤěěŋĭńĬȮŐĸŃ
ĴľŅĭńĦĤŇĨĪňŗĽņŏĶŖě
ĔŅĶĻŉĔļŅŐĸƟĺ 

ĶŃľĺƞŅĚĮƖĔŅĶĻŉĔļŅȮ
2564 ŐĸŃȮ2565 

- +ȮĔŅĶĽŋƞĴĽńĴĳŅļĦƢ
ĬńĔĻŉĔļŅĮƤěěŋĭńĬ 

- +ȮŐĭĭĽŀĭĩŅĴ
ŀŀĬœĸĬƢĽņľĶńĭ
ĴľŅĭńĦĤŇĨĪňŗĽņŏĶŖě
ĔŅĶĻŉĔļŅŐĸƟĺ 

+ȮĕƟŀĴŌĸŏĔňŗĵĺĔńĭĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ 
+ȮėĺŅĴėŇħŏľŖĬȮ
ĕƟŀŏĽĬŀŐĬŃȮŐĸŃĽŇŗĚ
ėŅħľĺńĚ 

+ȮľĸńĔĽŌĨĶėĺĶıńĥĬŅ
ŏĬŊŘŀľŅŒľƟĴňėĺŅĴĪńĬĽĴńĵ
ŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĕŀĚŏĪėőĬőĸĵň 
+ȮľĸńĔĽŌĨĶėĺĶĽĬńĭĽĬŋĬ
ŏėĶŊŗŀĚĴŊŀŐĸŃĞŀĲĨƢŐĺĶƢ
ĸŇĕĽŇĪīŇśŏĜıŅŃĪŅĚĪňŗĪńĬĽĴńĵȮ
ĶĺĴĩŉĚĝŋħĪħĸŀĚĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭŏĪėőĬőĸĵňŒľĴƞȮŕ 
+ȮĨƟŀĚĔŅĶŒľƟľĸńĔĽŌĨĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴň
ėĺŅĴĵŊħľĵŋƞĬĴŅĔĕŉŘĬȮ
ĶĺĴĩŉĚĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ŏŀŊŘŀĨƞŀįŌƟĪňŗĪņĚŅĬĮĶŃěņȮ 

įŌƟŒĝƟĭńĦĤŇĨ ĶŃľĺƞŅĚĮƖĔŅĶĻŉĔļŅȮ
2564 ŐĸŃȮ2565 

ŐĭĭĽŀĭĩŅĴŀŀĬœĸĬƢ
ĽņľĶńĭįŌƟŒĝƟĭńĦĤŇĨŒĬ
ľĸŅĔľĸŅĵ
ŀŋĨĽŅľĔĶĶĴĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

+ȮĕƟŀĴŌĸŏĔňŗĵĺĔńĭĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ 
+ȮėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĳŅėŀŋĨĽŅľĔĶĶĴ 
+ȮėĺŅĴėŇħŏľŖĬȮŐĸŃ
ĕƟŀŏĽĬŀŐĬŃ 

+ ľĸńĔĽŌĨĶėĺĶŏıŇŗĴŏĬŊŘŀľŅ
ŏĝŇĚĸŉĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ŏĪėőĬőĸĵňĵŅĬĵĬĨƢœĲĲƚŅ
ŐĸŃĶŃĭĭőėĶĚĕƞŅĵœĲĲƚŅ
ŀńěĜĶŇĵŃ 
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įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
ĝƞĺĚŏĺĸŅ 
ŒĬĔŅĶĽņĶĺě 

ĺŇīňĔŅĶ ĮĶŃŏħŖĬĔŅĶĽņĶĺě įĸĔŅĶĽņĶĺě 

+ȮľĸńĔĽŌĨĶėĺĶıŇěŅĶĦŅ
ĮĶńĭĮĶŋĚŏıŊŗŀŒľƟĽŅĴŅĶĩ
ĽĶƟŅĚĺŇĻĺĔĶĪňŗœĴƞœħƟŏĔƞĚŐėƞ
ŏĪėĬŇėėĺŅĴĶŌƟŏĜıŅŃħƟŅĬȮ
ŐĨƞĨƟŀĚĴňėĺŅĴĶŌƟħƟŅĬĔŅĶ
ĭĶŇľŅĶěńħĔŅĶħƟĺĵȮ 
+ȮĳŅėŀŋĨĽŅľĔĶĶĴĨƟŀĚĔŅĶ
ľĸńĔĽŌĨĶĪňŗŏĬƟĬĔŅĶ
ŐĔƟĮƤĠľŅěŅĔőěĪĵƢěĶŇĚŐĸŃ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŏŀŊŘŀľĶŊŀ
ŏľĴŅŃĔńĭıĬńĔĚŅĬĪňŗĨƟŀĚ
ĪņĚŅĬĮĶŃěņ 
+ȮľĸńĔĽŌĨĶėĺĶŏĽĶŇĴĽĶƟŅĚ
ĪńĔļŃĳŅļŅŀńĚĔķļŒľƟĔńĭ
ĬńĔĻŉĔļŅȮŏıŊŗŀŒľƟĽŅĴŅĶĩ
ŏĕƟŅĩŉĚŀĚėƢėĺŅĴĶŌƟŐĸŃ
ĬĺńĨĔĶĶĴŒľĴƞȮŕȮĶĺĴĩŉĚĴň
ėĺŅĴĴńŗĬŒěŒĬĔŅĶĽŊŗŀĽŅĶ 

 
ěŅĔĽĶŋĮįĸĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĽņėńĠĕŀĚľĸńĔĽŌĨĶħńĚĨŅĶŅĚĕƟŅĚĨƟĬ  

ěŃıĭĺƞŅȮįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪŋĔĔĸŋƞĴĴňėĺŅĴėŇħŏľŖĬĪňŗĨĶĚĔńĬȮ2ȮĮĶŃŏħŖĬĽņėńĠėŊŀȮėĺĶĮĶńĭĮĶŋĚŏĬŊŘŀľŅĕŀĚ
ĶŅĵĺŇĝŅŒľƟĴňėĺŅĴĪńĬĽĴńĵȮŐĸŃėĺĶĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏŀŊŘŀĨƞŀįŌƟŏĶňĵĬĪňŗĨƟŀĚĪņĚŅĬĮĶŃěņ 
ħńĚĬńŘĬĕƟŀĴŌĸĬňŘěŉĚŏĮƦĬĽƞĺĬĽņėńĠŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶńŘĚĬňŘȮőħĵĮĶńĭĮĶŋĚŏĬŊŘŀľŅŐĸŃĶŅĵĺŇĝŅĕŀĚŐįĬĔŅĶ
ŏĶňĵĬŐĭĭĺŇĝŅĔŅĶŏħŇĴĪňŗĴňŀĵŌƞŐĸƟĺȮŏıŊŗŀŒľƟĴňėĺŅĴĪńĬĽĴńĵȮĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵňŐĸŃĽŀħėĸƟŀĚ
ĔńĭĭĶŇĭĪőĸĔȮŐĸŃĮĶńĭŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıĪňŗĴňĶŌĮŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĵŊħľĵŋƞĬȮŏıŊŗŀŒľƟŏŀŊŘŀȮ
ŏľĴŅŃĽĴȮŐĸŃĨŀĭőěĪĵƢįŌƟŏĶňĵĬĪňŗľĸŅĔľĸŅĵ 
 
0,/,0'ȮĔŅĶĺŇŏėĶŅŃľƢĽĳŅıŐĺħĸƟŀĴĳŅĵĬŀĔĪňŗĴňįĸĨƞŀľĸńĔĽŌĨĶ   

2.1.2.1) ĔŅĶĺŇŏėĶŅŃľƢŀŋĮĽĚėƢȮ&Demand)ȮĕŀĚĨĸŅħŐĶĚĚŅĬȮĔņĸńĚĔŅĶįĸŇĨȮ&Supply)  
ĕŀĚĮĶŃŏĪĻ &ĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦ'Ȯ 

ěŅĔĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬĨŅĴĵŋĪīĻŅĽĨĶƢĝŅĨŇŐĸŃőĴŏħĸŏĻĶļģĔŇěĽňŏĕňĵĺŏıŊŗŀ
ĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&`gm+agpasj_p+epcclȮcamlmkwȮ8ȮBCG'ȮőħĵŀƟŅĚŀŇĚĕƟŀĴŌĸěŅĔĽņĬńĔĚŅĬĽĳŅĬőĵĭŅĵĔŅĶ
ŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴŐľƞĚĝŅĨŇȮ&Ľŀĺĝ,'ȮŐĸŃėĦŃĔĶĶĴĔŅĶĬőĵĭŅĵŏĕĨıńĥĬŅıŇŏĻļĳŅė
ĨŃĺńĬŀŀĔȮ&Eastern Economic CorridoȮ8ȮEEC) ıĭĺƞŅȮĳŅėŀŋĨĽŅľĔĶĶĴĴňėĺŅĴĨƟŀĚĔŅĶĔņĸńĚėĬħƟŅĬ
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ĺŇĻĺĔĶĶĴŐĸŃŏĪėőĬőĸĵňĕńŘĬĽŌĚŀĵƞŅĚŏĶƞĚħƞĺĬȮőħĵŏĜıŅŃŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵŒľĴƞȮ&lew q-aurve)Ȯ 
ĞŉŗĚœħƟŐĔƞȮŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢĽĴńĵŒľĴƞŐĸŃŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃȮĞŉŗĚĴňĔŅĶĮĶŃŏĴŇĬ 
ėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶĶĺĴĔńĬĽŌĚĔĺƞŅȮ100,000 ŀńĨĶŅȮŒĬĶŃĵŃȮ5 ĮƖĕƟŅĚľĬƟŅȮŏıŊŗŀĶŀĚĶńĭŏĪėőĬőĸĵňŏĮĸňŗĵĬőĸĔȮ
ŏĝƞĬȮĵŅĬĵĬĨƢœĲĲƚŅȮĶŃĭĭĔńĔŏĔŖĭıĸńĚĚŅĬĽŃŀŅħ ŐĸŃőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃȮŏĮƦĬĨƟĬȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴ 
ŏĴŊŗŀıŇěŅĶĦŅħƟŅĬŀŋĮĪŅĬľĶŊŀĔņĸńĚĔŅĶįĸŇĨĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅıĭĺƞŅȮĽĺĬĪŅĚĔńĭėĺŅĴĨƟŀĚĔŅĶħńĚĔĸƞŅĺȮ
őħĵĽĩŇĨŇěņĬĺĬįŌƟŏĕƟŅĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅőĪŒĬĽŅĕŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢĳŅėĮĔĨŇĴňŐĬĺőĬƟĴĸħĸĚŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮŏĬŊŗŀĚěŅĔĭńĦĤŇĨĽƞĺĬŒľĠƞŏĸŊŀĔŏĕƟŅĽŌƞĨĸŅħŐĶĚĚŅĬĪńĬĪňľĸńĚěĭĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮĽƞĚįĸŒľƟ
ŏĔŇħĳŅĺŃĕŅħŐėĸĬĺŇĻĺĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪŅĚȮ 

ĬŀĔěŅĔĬňŘĳŅėŀŋĨĽŅľĔĶĶĴĵńĚĽŃĪƟŀĬĮƤĠľŅėŋĦĳŅıĭńĦĤŇĨĺƞŅĬŀĔŏľĬŊŀěŅĔĪńĔļŃĪŅĚŏĪėĬŇėŏĝŇĚ
ĸŉĔŐĸƟĺȮĵńĚĕŅħŐėĸĬĭŋėĸŅĔĶĪňŗĴňĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶŐĸŃėĺŅĴŏĕƟŅŒěħƟŅĬŏĻĶļģĻŅĽĨĶƢ
ĺŇĻĺĔĶĶĴȮĞŉŗĚěņŏĮƦĬĽņľĶńĭĔŅĶĕŉŘĬŏĮƦĬįŌƟĬņĪňĴľĶŊŀįŌƟĭĶŇľŅĶȮħńĚĬńŘĬľĸńĔĽŌĨĶěŉĚĴňėĺŅĴěņŏĮƦĬĨƟŀĚĮĶńĭĮĶŋĚŏıŊŗŀ
ĮƕħĝƞŀĚĺƞŅĚĪńŘĚŒĬŏĝŇĚĮĶŇĴŅĦŐĸŃėŋĦĳŅıȮőħĵĴŋƞĚŏĬƟĬĔŅĶįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňĽĴĶĶĩĬŃĽŌĚĪńŘĚħƟŅĬŏĪėőĬőĸĵň
ŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶȮŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃĪŇĻĪŅĚĔŅĶıńĥĬŅ
ĮĶŃŏĪĻŀĵƞŅĚĵńŗĚĵŊĬ 

2.1.2.2) ĔŅĶĺŇŏėĶŅŃľƢėŌƞŐĕƞĚĕńĬľĶŊŀėŌƞŏĮĶňĵĭŏĪňĵĭŒĬĨĸŅħ 
ľĸńĔĽŌĨĶœħƟħņŏĬŇĬĔŅĶĽņĶĺěŐĸŃĺŇŏėĶŅŃľƢĩŉĚěŋħŏħƞĬȮĕƟŀħňȮŐĸŃěŋħŐĨĔĨƞŅĚȮĕŀĚľĸńĔĽŌĨĶ 

ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮěŅĔĴľŅĺŇĪĵŅĸńĵĝńŘĬĬņĞŉŗĚŏĮƦĬėŌƞŏĮĶňĵĭŏĪňĵĭȮőħĵıĭĺƞŅ
ĴňőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĪňŗŒĔĸƟŏėňĵĚĔńĬȮĞŉŗĚěŃŏĬƟĬœĮĪňŗĔŅĶįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬĔŅĶĺŇěńĵŐĸŃ
ĺŇĝŅĔŅĶŒĬĕƟŀľńĺĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴœĲĲƚŅȮŀĵƞŅĚœĶĔŖĨŅĴľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮĕŀĚȮĴěī,ȮěŃœħƟŏĮĶňĵĭŒĬŐĚƞĕŀĚėĺŅĴľĸŅĵľĸŅĵĕŀĚľńĺĕƟŀĚŅĬĺŇěńĵĺŇĪĵŅĬŇıĬīƢȮŏĬŊŗŀĚěŅĔ
ŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĬĶŃľĺƞŅĚȮ1ȮĳŅėĺŇĝŅȮėŊŀȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ
őĪĶėĴĬŅėĴȮŐĸŃĳŅėĺŇĝŅĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮŐĸŃĬŀĔěŅĔĬňŘĔŅĶĪňŗľĸńĔĽŌĨĶœħƟŏıŇŗĴ
ŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıěŃĪņŒľƟŏĮƦĬěŋħŏħƞĬĪňŗĽņėńĠȮĞŉŗĚĽŅĴŅĶĩħŉĚħŌħŒľƟįŌƟĪňŗĽĬŒěěŃĻŉĔļŅĨƞŀŐĨƞĨƟŀĚĪņĚŅĬ
ĮĶŃěņĽŅĴŅĶĩŏĕƟŅŏĶňĵĬœħƟȮŐĸŃĵńĚĽŅĴŅĶĩĬņőěĪĵƢĮƤĠľŅěĶŇĚěŅĔĳŅėŀŋĨĽŅľĔĶĶĴĴŅĽĶƟŅĚŏĮƦĬŐĬĺėŇħľĶŊŀ
ŐĬĺĪŅĚŒĬĔŅĶŐĔƟœĕĮƤĠľŅįƞŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃœħƟȮőħĵĨŅĶŅĚĽĶŋĮĔŅĶĺŇŏėĶŅŃľƢŏĮĶňĵĭŏĪňĵĭėŌƞŐĕƞĚĕńĬŐĽħĚœħƟ
ħńĚĨƞŀœĮĬňŘ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ŐįĬȮ/,/Ȯ&ŐĭĭĺŇĝŅĔŅĶ' 
 

ľĸńĔĽŌĨĶ 
ŐĸŃĴľŅĺŇĪĵŅĸńĵ 

ĮĶŃŏħŖĬŏĮĶňĵĭŏĪňĵĭ 
ĶŃĭĭ
ĔŅĶĻŉĔļŅ 

ĺńĬŏĺĸŅŏĶňĵĬ ěņĬĺĬ 
ľĬƞĺĵĔŇĨ
ĪńŘĚľĴħ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅĭńĚėńĭ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅŏĸŊŀĔ 

ěņĬĺĬľĬƞĺĵĔŇĨ
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮ
&ľĬƞĺĵĔŇĨ' 

ėƞŅīĶĶĴŏĬňĵĴ
ĔŅĶĻŉĔļŅ/ĳŅė
ĔŅĶĻŉĔļŅȮ&ĭŅĪ' 

ĽĴĶĶĩĬŃŐĸŃ 
ėĺŅĴĽŅĴŅĶĩŏĝŇĚĺŇĝŅĔŅĶ 
&ĺŇĝŅĭńĚėńĭ' 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

ĪĺŇĳŅė 
ĮĔĨŇ, 
ĬŀĔŏĺĸŅ 

14 œĴƞĴň œĴƞĴň 14 38,400 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵŒĬ
ĕĦŃĪňŗĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔĮĶŃĔŀĭħƟĺĵ 
-ȮĺŇĻĺĔĶĶĴœĲĲƚŅ 
-ȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ 
-ĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

ĪĺŇĳŅė 
ĮĔĨŇ, 
ıŇŏĻļ 

14 œĴƞĴň œĴƞĴň 14 
12*... (ĮĔĨŇ)Ȯ
33*...Ȯ(ıŇŏĻļ) 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĺŇĝŅ
ĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮĺŇĻĺĔĶĶĴœĲĲƚŅŐĶĚĽŌĚ 
+ȮĶŃĭĭőėĶĚĕƞŅĵŀńěĜĶŇĵŃ 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 

ĪĺŇĳŅė 
ĮĔĨŇ, 
ıŇŏĻļ 

14 œĴƞĴň œĴƞĴň 14 05*... 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĺŇĝŅ
ĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮȮĶŃĭĭœĲĲƚŅĔņĸńĚŐĸŃĔŅĶĮƚŀĚĔńĬ 
+ȮGMRȮĔŅĶĽŊŗŀĽŅĶŐĸĭŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 
+ȮĔŅĶĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬŕȮŏĝƞĬȮĔŅĶŏĔļĨĶ

ŀńěĜĶŇĵŃ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ľĸńĔĽŌĨĶ 
ŐĸŃĴľŅĺŇĪĵŅĸńĵ 

ĮĶŃŏħŖĬŏĮĶňĵĭŏĪňĵĭ 
ĶŃĭĭ
ĔŅĶĻŉĔļŅ 

ĺńĬŏĺĸŅŏĶňĵĬ ěņĬĺĬ 
ľĬƞĺĵĔŇĨ
ĪńŘĚľĴħ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅĭńĚėńĭ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅŏĸŊŀĔ 

ěņĬĺĬľĬƞĺĵĔŇĨ
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮ
&ľĬƞĺĵĔŇĨ' 

ėƞŅīĶĶĴŏĬňĵĴ
ĔŅĶĻŉĔļŅ/ĳŅė
ĔŅĶĻŉĔļŅȮ&ĭŅĪ' 

ĽĴĶĶĩĬŃŐĸŃ 
ėĺŅĴĽŅĴŅĶĩŏĝŇĚĺŇĝŅĔŅĶ 
&ĺŇĝŅĭńĚėńĭ' 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚ ĪĺŇĳŅė 

ĮĔĨŇ, 
ıŇŏĻļ 

14 œĴƞĴň œĴƞĴň 14 03*... 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĺŇĝŅ
ĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
+ȮľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ 
+ȮĮƤĠĠŅĮĶŃħŇļģƢ 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶ
ŏľĬŊŀ ĪĺŇĳŅė 

ĮĔĨŇ, 
ıŇŏĻļ 

14 œĴƞĴň œĴƞĴň 14 
03*...Ȯ(ĮĔĨŇ)Ȯ
23*...Ȯ(ıŇŏĻļ) 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĺŇĝŅ
ĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
+ȮĶŃĭĭĕńĭŏėĸŊŗŀĬœĲĲƚŅ 
+ȮıĸńĚĚŅĬľĴŋĬŏĺňĵĬ 

ĺĻ,Ĵ, 
&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň œĨĶĳŅė ĮĔĨŇ 23 œĴƞĴň œĴƞĴň 23 00,000 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĺŇĝŅ
ĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ 
+ȮĶŃĭĭœĲĲƚŅŐĶĚĽŌĚ 
+ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚŐĸŃĔŅĶėĺĭėŋĴ 
+ȮıĸńĚĚŅĬľĴŋĬŏĺňĵĬ 

 

ľĴŅĵŏľĨŋȮȮĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶȮ:ĮĶŇĠĠŅőĪȮ0ȮĮƖȮ&ĪŋĔľĸńĔĽŌĨĶ' 
 ĳŅļŅĪňŗŒĝƟȮ:ȮĳŅļŅœĪĵȮ&ĪŋĔľĸńĔĽŌĨĶ'Ȯ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ŐįĬȮ/,0Ȯ&ŐĭĭĺŇĝŅĔŅĶ' 
 

ľĸńĔĽŌĨĶ 
ŐĸŃĴľŅĺŇĪĵŅĸńĵ 

ĮĶŃŏħŖĬŏĮĶňĵĭŏĪňĵĭ 
ĶŃĭĭ
ĔŅĶĻŉĔļŅ 

ĺńĬŏĺĸŅŏĶňĵĬ ěņĬĺĬ 
ľĬƞĺĵĔŇĨ
ĪńŘĚľĴħ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅĭńĚėńĭ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅŏĸŊŀĔ 

ěņĬĺĬľĬƞĺĵĔŇĨ
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮ
&ľĬƞĺĵĔŇĨ' 

ėƞŅīĶĶĴŏĬňĵĴ
ĔŅĶĻŉĔļŅ/ĳŅė
ĔŅĶĻŉĔļŅȮ&ĭŅĪ' 

ĽĴĶĶĩĬŃŐĸŃ 
ėĺŅĴĽŅĴŅĶĩŏĝŇĚĺŇĝŅĔŅĶ 
&ĺŇĝŅĭńĚėńĭ' 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

ĪĺŇĳŅė 
ĮĔĨŇ, 
ĬŀĔŏĺĸŅ 

14 7 /3 /0 30,600 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ŒĬĕĦŃĪňŗĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔȮĮĶŃĔŀĭħƟĺĵ 
-ȮĺŇĻĺĔĶĶĴœĲĲƚŅ 
-ȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ 
-ȮĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

ĪĺŇĳŅė 
ĮĔĨŇ, 
ıŇŏĻļ 

14 1 /3 /6 
12*... (ĮĔĨŇ)Ȯ
33*...Ȯ(ıŇŏĻļ) 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮĺŇĻĺĔĶĶĴœĲĲƚŅŐĶĚĽŌĚ 
+ȮĶŃĭĭőėĶĚĕƞŅĵŀńěĜĶŇĵŃ 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 

ĪĺŇĳŅė 
ĮĔĨŇ, 
ıŇŏĻļ 

14 3 /7 /0 05*... 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮȮĶŃĭĭœĲĲƚŅĔņĸńĚŐĸŃĔŅĶĮƚŀĚĔńĬ 
+ȮGMRȮĔŅĶĽŊŗŀĽŅĶŐĸĭŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 
+ȮĔŅĶĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬŕȮŏĝƞĬȮĔŅĶŏĔļĨĶ

ŀńěĜĶŇĵŃ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ľĸńĔĽŌĨĶ 
ŐĸŃĴľŅĺŇĪĵŅĸńĵ 

ĮĶŃŏħŖĬŏĮĶňĵĭŏĪňĵĭ 
ĶŃĭĭ
ĔŅĶĻŉĔļŅ 

ĺńĬŏĺĸŅŏĶňĵĬ ěņĬĺĬ 
ľĬƞĺĵĔŇĨ
ĪńŘĚľĴħ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅĭńĚėńĭ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅŏĸŊŀĔ 

ěņĬĺĬľĬƞĺĵĔŇĨ
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮ
&ľĬƞĺĵĔŇĨ' 

ėƞŅīĶĶĴŏĬňĵĴ
ĔŅĶĻŉĔļŅ/ĳŅė
ĔŅĶĻŉĔļŅȮ&ĭŅĪ' 

ĽĴĶĶĩĬŃŐĸŃ 
ėĺŅĴĽŅĴŅĶĩŏĝŇĚĺŇĝŅĔŅĶ 
&ĺŇĝŅĭńĚėńĭ' 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚ ĪĺŇĳŅė 

ĮĔĨŇ, 
ıŇŏĻļ 

14 3 /7 /0 03*... 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
+ȮľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ 
+ȮĮƤĠĠŅĮĶŃħŇļģƢ 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶ
ŏľĬŊŀ ĪĺŇĳŅė 

ĮĔĨŇ, 
ıŇŏĻļ 

14 7 /3 /0 
03*...Ȯ(ĮĔĨŇ)Ȯ
23*...Ȯ(ıŇŏĻļ) 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
+ȮĶŃĭĭĕńĭŏėĸŊŗŀĬœĲĲƚŅ 
+ȮıĸńĚĚŅĬľĴŋĬŏĺňĵĬ 

ĺĻ,Ĵ, 
&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň œĨĶĳŅė ĮĔĨŇ 23 6 /5 0. 0.*... 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ 
+ȮĶŃĭĭœĲĲƚŅŐĶĚĽŌĚ 
+ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚŐĸŃĔŅĶėĺĭėŋĴ 
+ȮıĸńĚĚŅĬľĴŋĬŏĺňĵĬ 

 

ľĴŅĵŏľĨŋȮȮĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶȮ:ĮĶŇĠĠŅőĪȮ0ȮĮƖȮ&ĪŋĔľĸńĔĽŌĨĶ' 
 ĳŅļŅĪňŗŒĝƟȮ:ȮĳŅļŅœĪĵȮ&ĪŋĔľĸńĔĽŌĨĶ'Ȯ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ŐįĬȮ0Ȯ&ŐĭĭĺŇĝŅĝňı' 
 

ľĸńĔĽŌĨĶ 
ŐĸŃĴľŅĺŇĪĵŅĸńĵ 

ĮĶŃŏħŖĬŏĮĶňĵĭŏĪňĵĭ 
ĶŃĭĭ
ĔŅĶĻŉĔļŅ 

ĺńĬŏĺĸŅŏĶňĵĬ ěņĬĺĬ 
ľĬƞĺĵĔŇĨ
ĪńŘĚľĴħ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅĭńĚėńĭ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅŏĸŊŀĔ 

ěņĬĺĬľĬƞĺĵĔŇĨ
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮ
&ľĬƞĺĵĔŇĨ' 

ėƞŅīĶĶĴŏĬňĵĴ
ĔŅĶĻŉĔļŅ/ĳŅė
ĔŅĶĻŉĔļŅȮ&ĭŅĪ' 

ĽĴĶĶĩĬŃŐĸŃ 
ėĺŅĴĽŅĴŅĶĩŏĝŇĚĺŇĝŅĔŅĶ 
&ĺŇĝŅĭńĚėńĭ' 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

ĪĺŇĳŅė 
ĮĔĨŇ, 
ĬŀĔŏĺĸŅ 

14 7 0/ 4 50,00. 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ŒĬĕĦŃĪňŗĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔȮĮĶŃĔŀĭħƟĺĵ 
-ȮĺŇĻĺĔĶĶĴœĲĲƚŅ 
-ȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ 
-ȮĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

ĪĺŇĳŅė 

ĮĔĨŇ, 
ıŇŏĻļ 

14 œĴƞĴň œĴƞĴň œĴƞĴň 
12*... (ĮĔĨŇ)Ȯ
33*...Ȯ(ıŇŏĻļ) 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮĺŇĻĺĔĶĶĴœĲĲƚŅŐĶĚĽŌĚ 
+ȮĶŃĭĭőėĶĚĕƞŅĵŀńěĜĶŇĵŃ 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 

ĪĺŇĳŅė 

ĮĔĨŇ, 
ıŇŏĻļ 

14 7 0/ 4 23*... 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮȮĶŃĭĭœĲĲƚŅĔņĸńĚŐĸŃĔŅĶĮƚŀĚĔńĬ 
+ȮGMRȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 
+ȮĔŅĶĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĻŅĽĨĶƢŀŊŗĬŕȮŏĝƞĬȮĔŅĶŏĔļĨĶ

ŀńěĜĶŇĵŃ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ľĸńĔĽŌĨĶ 
ŐĸŃĴľŅĺŇĪĵŅĸńĵ 

ĮĶŃŏħŖĬŏĮĶňĵĭŏĪňĵĭ 
ĶŃĭĭ
ĔŅĶĻŉĔļŅ 

ĺńĬŏĺĸŅŏĶňĵĬ ěņĬĺĬ 
ľĬƞĺĵĔŇĨ
ĪńŘĚľĴħ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅĭńĚėńĭ 

ěņĬĺĬ
ľĬƞĺĵĔŇĨ
ĺŇĝŅŏĸŊŀĔ 

ěņĬĺĬľĬƞĺĵĔŇĨ
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮ
&ľĬƞĺĵĔŇĨ' 

ėƞŅīĶĶĴŏĬňĵĴ
ĔŅĶĻŉĔļŅ/ĳŅė
ĔŅĶĻŉĔļŅȮ&ĭŅĪ' 

ĽĴĶĶĩĬŃŐĸŃ 
ėĺŅĴĽŅĴŅĶĩŏĝŇĚĺŇĝŅĔŅĶ 
&ĺŇĝŅĭńĚėńĭ' 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚ 

ĪĺŇĳŅė 

ĮĔĨŇ, 
ıŇŏĻļ 

14 7 0/ 4 2.*... 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
+ȮľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ 
+ȮĮƤĠĠŅĮĶŃħŇļģƢ 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶ
ŏľĬŊŀ 

ĪĺŇĳŅė 

ĮĔĨŇ, 
ıŇŏĻļ 

14 œĴƞĴň œĴƞĴň œĴƞĴň 

03*...Ȯ(ĮĔĨŇ)Ȯ
23*...Ȯ(ıŇŏĻļ) 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔŏĬƟĬœĮĪňŗ 
+ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
+ȮĶŃĭĭĕńĭŏėĸŊŗŀĬœĲĲƚŅ 
+ȮıĸńĚĚŅĬľĴŋĬŏĺňĵĬ 

ĺĻ,Ĵ, 
&ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň œĨĶĳŅė ĮĔĨŇ 23 œĴƞĴň œĴƞĴň œĴƞĴň œĴƞĴň 

ĺŇĝŅĭńĚėńĭħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ-ĺŇĝŅŏĸŊŀĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ 
+ȮĶŃĭĭœĲĲƚŅŐĶĚĽŌĚ 
+ȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚŐĸŃĔŅĶėĺĭėŋĴ 
+ȮıĸńĚĚŅĬľĴŋĬŏĺňĵĬ 

 

ľĴŅĵŏľĨŋȮȮĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶȮ:ĮĶŇĠĠŅőĪȮ0ȮĮƖȮ&ĪŋĔľĸńĔĽŌĨĶ' 
 ĳŅļŅĪňŗŒĝƟȮ:ȮĳŅļŅœĪĵȮ&ĪŋĔľĸńĔĽŌĨĶ'Ȯ
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

 

2.1.2.3) ĮƤěěńĵěŅĔĳŅĵĬŀĔŀŊŗĬȮŕȮĪňŗĴňįĸĔĶŃĪĭĨƞŀľĸńĔĽŌĨĶ &ĩƟŅĴň'Ȯ 
ĮƤěěńĵĳŅĵĬŀĔŀŊŗĬȮŕȮĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀľĸńĔĽŌĨĶĬŀĔŏľĬŊŀěŅĔĮƤěěńĵĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴŐĸƟĺȮ 

ĮƤěěńĵĽņėńĠĪňŗĴňŀŇĪīŇıĸėŊŀ ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňŐĭĭĔƟŅĺĔĶŃőħħȮőħĵŏĜıŅŃĔŅĶĭŌĶĦŅĔŅĶĕŀĚ
ĮƤĠĠŅĮĶŃħŇļģƢȮ&AI)ȮĶŃĭĭŀńĨőĬĴńĨŇȮŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŏĕƟŅĔńĭĺŇĻĺĔĶĶĴœĲĲƚŅȮĞŉŗĚĽƞĚįĸŒľƟŏĔŇħĬĺńĨĔĶĶĴ
ŒľĴƞŀĵƞŅĚĶĺħŏĶŖĺȮĮƤěěńĵĬňŘĵńĚŏĝŊŗŀĴőĵĚőħĵĨĶĚĔńĭĬőĵĭŅĵėĺŅĴĵńŗĚĵŊĬŐĸŃĽŇŗĚŐĺħĸƟŀĴĨŅĴĪŇĻĪŅĚĕŀĚőĸĔĪňŗĴŋƞĚĽŌƞ
ėĺŅĴŏĮƦĬĔĸŅĚĪŅĚėŅĶƢĭŀĬȮĞŉŗĚĪņŒľƟĳŅėŀŋĨĽŅľĔĶĶĴĨƟŀĚĮĶńĭĨńĺŒĝƟŏĪėőĬőĸĵňĵŅĬĵĬĨƢœĲĲƚŅŐĸŃıĸńĚĚŅĬ
ĽŃŀŅħĳŅĵŒĨƟĔġĶŃŏĭňĵĭŐĸŃĴŅĨĶģŅĬĺŇĝŅĝňıĺŇĻĺĔĶĶĴȮĽĩŅĬĔŅĶĦƢŏľĸƞŅĬňŘĽƞĚįĸĔĶŃĪĭĨƞŀŏĬŊŗŀĚĴŅĵńĚĶŃĭĭ
ĔŅĶĻŉĔļŅȮĪņŒľƟŏĔŇħŐĬĺőĬƟĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃėĺŅĴĨƟŀĚĔŅĶŏĪňĵĭőŀĬĮĶŃĽĭĔŅĶĦƢȮ&aredit ̀ank) 
ĕŀĚĔĸŋƞĴėĬĪņĚŅĬĪňŗĨƟŀĚĔŅĶĵĔĶŃħńĭĪńĔļŃȮħńĚĬńŘĬľĸńĔĽŌĨĶěŉĚĴňėĺŅĴěņŏĮƦĬĨƟŀĚĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴň 
ėĺŅĴĵŊħľĵŋƞĬȮĪńĬĽĴńĵȮŐĸŃėĶŀĭėĸŋĴĪńŘĚĴŇĨŇħƟŅĬŏĪėőĬőĸĵňĕńŘĬĽŌĚȮĔġĶŃŏĭňĵĭĴŅĨĶģŅĬĨŅĴĔĶŀĭĺŇĝŅĝňıȮŐĸŃ
ĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶȮŏıŊŗŀŒľƟĭńĦĤŇĨĽŅĴŅĶĩĶńĭĴŊŀĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔĺŇĻĺĔĶĶĴĵŋėŒľĴƞœħƟ 
ŀĵƞŅĚŏĪƞŅĪńĬ 
 

2.1.3' ĔŅĶĺŇŏėĶŅŃľƢĽĳŅıŐĺħĸƟŀĴĳŅĵŒĬĕŀĚľĸńĔĽŌĨĶȮ: 

2.1.3.1' ĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗįƞŅĬĴŅĕŀĚľĸńĔĽŌĨĶȮ 

ľĸńĔĽŌĨĶĴňěņĬĺĬĬńĔĻŉĔļŅĵƟŀĬľĸńĚȮ5 ĮƖȮ&ĮƖĔŅĶĻŉĔļŅȮ0364-2568'ȮħńĚĬňŘ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮŐĸŃŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅȮ1.ȮėĬ 

ĶľńĽĬńĔĻŉĔļŅ 
ĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ
&ėĬ' 

ĨĔŀŀĔȮ
&ėĬ' 

ĨĔėƟŅĚȮ
&ėĬ' 

ĽņŏĶŖěĔŅĶĻŉĔļŅȮ
&ėĬ' 

ĶŃĵŃŏĺĸŅĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅ
őħĵŏĜĸňŗĵȮ&ĮƖ' 

ĶľńĽȮ64 4 3 + / 1 
ĶľńĽȮ65 6 0 1 1 1 
ĶľńĽȮ66 11 1 7 3 1 
ĶľńĽȮ67 5 / + + + 
ĶľńĽȮ46 /2 + + + + 

ľĸńĔĽŌĨĶĴňŐįĬĔŅĶĶĶńĭĬńĔĻŉĔļŅěņĬĺĬȮ1. ėĬȮŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮĞŉŗĚŏĮƦĬĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶ
ŐįĬŐĭĭĺŇĝŅĔŅĶȮĞŉŗĚěŅĔĨŅĶŅĚĕƟŅĚĨƟĬěŃŏľŖĬœħƟĺƞŅȮĴňěņĬĺĬĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĪňŗœĴƞŏĮƦĬœĮĨŅĴŐįĬĔŅĶĶńĭȮ
ŀňĔĪńŘĚĵńĚĴňĬńĔĻŉĔļŅĨĔŀŀĔŐĸŃĨĔėƟŅĚŒĬľĸńĔĽŌĨĶȮĪńŘĚĬňŘŏĔŇħěŅĔĮƤěěńĵĳŅĵĬŀĔħƟŅĬĽńĚėĴŐĸŃŏĻĶļģĔŇěȮ
őħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚįĸĔĶŃĪĭĪňŗŏĔŇħěŅĔĔŅĶĶŃĭŅħĕŀĚőĶėőėĺŇħ+/7ȮŒĬĝƞĺĚĮƖȮı,Ļ,Ȯ0340ȮĩŉĚȮı,Ļ,Ȯ0344Ȯ
ĮĶŃĔŀĭĔńĭėĺŅĴĵŊħľĵŋƞĬĕŀĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚľĸńĔĽŌĨĶȮħńĚĬńŘĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘœĴƞ
ŏıňĵĚŐĨƞĮĶńĭĮĶŋĚŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĔŅĶŏħŇĴĪňŗĴňŀĵŌƞŐĸƟĺŒľƟĪńĬĔńĭŏĪėőĬőĸĵňĪňŗıńĥĬŅŐĭĭĔƟŅĺĔĶŃőħħ 
ŐĨƞľĸńĔĽŌĨĶœħƟĴňĔŅĶŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıĪňŗĴňĔŅĶĮĶńĭĶŌĮŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĵŊħľĵŋƞĬȮĨŀĭőěĪĵƢ
įŌƟŏĶňĵĬĪňŗľĸŅĔľĸŅĵȮŏıŊŗŀĶŀĚĶńĭĪńŘĚĬńĔĺŇěńĵĶŋƞĬŒľĴƞĪňŗĴŋƞĚĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟȮŐĸŃĺŇĻĺĔĶĺŇĝŅĝňıĪňŗĨƟŀĚĔŅĶĵĔĶŃħńĭ
ėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵŀŅĝňı 
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2.1.3.2) ĔŅĶĺŇŏėĶŅŃľƢěŋħŐĕŖĚĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĴňěŋħŐĕŖĚĪňŗŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĕŀĚ

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĳŅėĺŇĝŅĺŇĻĺĔĶĶĴĶŃĭĭ
ėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮħńĚĬńŘĬěŉĚĴňėĦŅěŅĶĵƢĪňŗĴňĻńĔĵĳŅıŐĸŃėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŅĕŅĺŇěńĵȮĬŀĔěŅĔĬňŘ
ľĸńĔĽŌĨĶĵńĚĴňėĺŅĴıĶƟŀĴħƟŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮŏėĶŊŗŀĚĴŊŀȮŐĸŃŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅȮ 
ĞŉŗĚŏĮƦĬėĺŅĴőħħŏħƞĬŐĸŃėĺŅĴŏĕƟĴŐĕŖĚħƟŅĬĺŇĝŅĔĶȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚ
ĶĺħŏĶŖĺĕŀĚŏĪėőĬőĸĵňȮľĸńĔĽŌĨĶěŉĚĮĶńĭĮĶŋĚŐįĬĔŅĶĻŉĔļŅŐĭĭĺŇĝŅĔŅĶŏħŇĴŒľƟĔƟŅĺĪńĬŏĪėőĬőĸĵňŐľƞĚŀĬŅėĨȮ
ĬŀĔěŅĔĬňŘŐĸƟĺĵńĚĽĶƟŅĚěŋħŏħƞĬħƟŅĬĔŅĶĻŉĔļŅĪňŗĵŊħľĵŋƞĬįƞŅĬĔŅĶŏĮƕħŐįĬĔŅĶĻŉĔļŅŐĭĭĺŇĝŅĝňıĪňŗŏĬƟĬĔŅĶ
ĪņĔŅĶėƟĬėĺƟŅŀŇĽĶŃŏıŊŗŀŐĔƟĮƤĠľŅěĶŇĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴȮőħĵŐĬĺĪŅĚĬňŘěŃĝƞĺĵħŉĚħŌħĔĸŋƞĴėĬĪņĚŅĬĴŅĻŉĔļŅ
ĨƞŀŏıŊŗŀŏıŇŗĴĪńĔļŃȮĞŉŗĚıĶƟŀĴěŃĕńĭŏėĸŊŗŀĬĬĺńĨĔĶĶĴŐĸŃĨŀĭőěĪĵƢėĺŅĴĨƟŀĚĔŅĶĕńŘĬĽŌĚĕŀĚĨĸŅħŐĶĚĚŅĬœħƟŀĵƞŅĚ
ŏĮƦĬĶŌĮīĶĶĴ 

 

2.2) ĔĶŀĭŐĬĺėŇħĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶȮ(Product concept) 
2.2.1) ĨŅĶŅĚĽĶŋĮĮĶŃŏħŖĬěŅĔįĸěŅĔĔŅĶĽņĶĺěŐĸŃĺŇŏėĶŅŃľƢŒĬĕƟŀȮ2.1) ĬņœĮĽŌƞĔŅĶŀŀĔŐĭĭĔĶŀĭ

ŐĬĺėŇħĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶ 

ĮĶŃŏħŖĬěŅĔįĸĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĬľńĺĕƟŀȮ2.1 

ĮĶŃŏħŖĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĽńĴıńĬīƢĔńĬ 
PLO 1 PLO 2 PLO 1 PLO4 

1A 1B 
&ĺŇĝŅĔŅĶ' 

1B 
&ĺŇĝŅĝňı' 

1A 

ĔĸŋƞĴĪňŗȮ1: ĔĸŋƞĴįŌƟŏĝňŗĵĺĝŅĠĪńŘĚĳŅė
ĺŇĝŅĔŅĶŐĸŃĳŅėŀŋĨĽŅľĔĶĶĴ 
įŌƟĽŀĬŒĬľĸńĔĽŌĨĶȮ&ŀŅěŅĶĵƢįŌƟĽŀĬȮ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇěńĵ'ȮŐĸŃŏěƟŅľĬƟŅĪňŗ
İƙŅĵĽĬńĭĽĬŋĬĕŀĚľĸńĔĽŌĨĶ 
 
+ȮľĸńĔĽŌĨĶėĺĶŏıŇŗĴŐįĬĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬĺńĬŏĽŅĶƢŐĸŃŀŅĪŇĨĵƢľĶŊŀĬŀĔ
ŏĺĸŅĶŅĝĔŅĶ 
 
 
+ȮĔŅĶŏĶňĵĬĬŀĔĺńĬŐĸŃŏĺĸŅĶŅĝĔŅĶȮ
ėĺĶŏĬƟĬœĮĪňŗĔŅĶĪņĽŅĶĬŇıĬīƢľĶŊŀĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ 
 

Ȯ 
 
 
 
 
 
+ȮĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶőħĵ
ŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıȮĞŉŗĚ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĬŀĔĺńĬŐĸŃŏĺĸŅ
ĶŅĝĔŅĶ 
 
+ȮŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıœĴƞĴňĔŅĶ
ĪņĺŇĪĵŅĬŇıĬīƢȮŐĨƞěŃŏĮƦĬĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃĪňŗĽŅĴŅĶĩĬņőěĪĵƢĮƤĠľŅěĶŇĚĴŅ
ĻŉĔļŅȮ 

 
 
 
 
 
 
/ 
 
 
 
 
/ 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
/ 
 
 
 
 
/ 
 
 
 
 

 
 
 
 
 
 
/ 
 
 
 
 
/ 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
/ 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
- 
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ĮĶŃŏħŖĬěŅĔįĸĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĬľńĺĕƟŀȮ2.1 

ĮĶŃŏħŖĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĽńĴıńĬīƢĔńĬ 
PLO 1 PLO 2 PLO 1 PLO4 

1A 1B 
&ĺŇĝŅĔŅĶ' 

1B 
&ĺŇĝŅĝňı' 

1A 

+ȮĶŅĵĺŇĝŅľĸńĔĪňŗěņŏĮƦĬĽņľĶńĭŐįĬĔŅĶ
ŏĶňĵĬĬŀĔĺńĬŐĸŃŏĺĸŅĶĶŅĝĔŅĶėĺĶŏĮƦĬ
ĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃŏĻĶļģĻŅĽĨĶƢ
ĪŅĚĺŇĻĺĔĶĶĴ 
 
+ȮľĸńĔĽŌĨĶėĺĶĮĶńĭĮĶŋĚľĶŊŀŏıŇŗĴĶŅĵĺŇĝŅ
ŏĸŊŀĔŒľĴƞȮŕȮŒľƟĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 
 
įŌƟŒĝƟĴľŅĭńĦĤŇĨěŅĔĳŅėŀŋĨĽŅľĔĶĶĴ 
+ ľĸńĔĽŌĨĶėĺĶŏıŇŗĴŏĬŊŘŀľŅŏĝŇĚĸŉĔĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňĵŅĬĵĬĨƢœĲĲƚŅ
ŐĸŃĶŃĭĭőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃ 
 
+ȮľĸńĔĽŌĨĶėĺĶıŇěŅĶĦŅĮĶńĭĮĶŋĚŏıŊŗŀŒľƟ
ĽŅĴŅĶĩĽĶƟŅĚĺŇĻĺĔĶĪňŗœĴƞœħƟŏĔƞĚŐėƞ
ŏĪėĬŇėėĺŅĴĶŌƟŏĜıŅŃħƟŅĬȮŐĨƞĨƟŀĚĴň
ėĺŅĴĶŌƟħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶħƟĺĵ 
Ȯ 
 
 
 
+ȮĳŅėŀŋĨĽŅľĔĶĶĴĨƟŀĚĔŅĶľĸńĔĽŌĨĶĪňŗ
ŏĬƟĬĔŅĶŐĔƟĮƤĠľŅěŅĔőěĪĵƢěĶŇĚŐĸŃĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŏŀŊŘŀľĶŊŀŏľĴŅŃĔńĭ
ıĬńĔĚŅĬĪňŗĨƟŀĚĪņĚŅĬĮĶŃěņ 
 
 

 
+ȮľĸńĔĽŌĨĶėĺĶŏĽĶŇĴĽĶƟŅĚĪńĔļŃ
ĳŅļŅŀńĚĔķļŒľƟĔńĭĬńĔĻŉĔļŅȮŏıŊŗŀŒľƟ
ĽŅĴŅĶĩŏĕƟŅĩŉĚŀĚėƢėĺŅĴĶŌƟŐĸŃĬĺńĨĔĶĶĴ
ŒľĴƞȮŕȮĶĺĴĩŉĚĴňėĺŅĴĴńŗĬŒěŒĬĔŅĶ
ĽŊŗŀĽŅĶ 

+ȮŀŀĔŐĭĭĶŅĵĺŇĝŅľĸńĔĕŀĚŐįĬĔŅĶ
ŏĶňĵĬŐĭĭĺŇĝŅĝňıėŊŀȮĔŅĶĭĶŇľŅĶĚŅĬ
őėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃ
ŏĻĶļģĻŅĽĨĶƢĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ 
 
+ȮĮĶńĭĮĶŋĚŏĬŊŘŀľŅĳŅĵŒĬĺŇĝŅȮŐĸŃŏĮƕħ
ĺŇĝŅŏĸŊŀĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵň
ŒľĴƞŕȮ 
 

 
+ĮĶńĭĮĶŋĚŏĬŊŘŀľŅĳŅĵŒĬĺŇĝŅȮŐĸŃŏĮƕħ
ĺŇĝŅŏĸŊŀĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵň
ŒľĴƞŕ 

 
+ȮĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶőħĵ
ŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıȮĞŉŗĚ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĬŀĔĺńĬŐĸŃŏĺĸŅ
ĶŅĝĔŅĶȮőħĵĴňĺŇĝŅľĸńĔėŊŀȮĔŅĶ
ĭĶŇľŅĶĚŅĬőėĶĚĔŅĶĪŅĚ
ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃŏĻĶļģĻŅĽĨĶƢ
ĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ 
 
+ȮĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶőħĵ
ŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıȮĞŉŗĚ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĬŀĔĺńĬŐĸŃŏĺĸŅ
ĶŅĝĔŅĶȮŐĸŃœĴƞĴňĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮ
ŐĨƞěŃŏĮƦĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃĪňŗĽŅĴŅĶĩ
ĬņőěĪĵƢĮƤĠľŅěĶŇĚĴŅĻŉĔļŅ 
 
+ȮľĸńĔĽŌĨĶĴňĔŅĶĽŀħŐĪĶĔĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃĔŅĶĬņŏĽĬŀĚŅĬħƟĺĵ
ĳŅļŅŀńĚĔķļŒĬĶŅĵĺŇĝŅĭńĚėńĭŐĸŃ
ĺŇĝŅŏĸŊŀĔŒľƟĔńĭĬńĔĻŉĔļŅȮĬŀĔěŅĔĬňŘ
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĮĶŃŏħŖĬěŅĔįĸĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĬľńĺĕƟŀȮ2.1 

ĮĶŃŏħŖĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĽńĴıńĬīƢĔńĬ 
PLO 1 PLO 2 PLO 1 PLO4 

1A 1B 
&ĺŇĝŅĔŅĶ' 

1B 
&ĺŇĝŅĝňı' 

1A 

 
 
 
 
įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĕŀĚľĸńĔĽŌĨĶ 
+ȮľĸńĔĽŌĨĶŏĮƦĬėĺŅĴĶƞĺĴĴŊŀěŅĔĽŅĴȮ
ĳŅėĺŇĝŅȮħńĚĬńŘĬėĺĶĴňĔŅĶĭĶŌĦŅĔŅĶĪŅĚ
ĺŇĝŅĔŅĶȮőħĵŀŅěĴňĶŅĵĺŇĝŅŏĸŊŀĔĪňŗ
ŏĔŇħĕŉŘĬěŅĔėĺŅĴĶƞĺĴĴŊŀĕŀĚĪńŘĚĽŅĴȮ
ĳŅėĺŇĝŅ 
 
 
+ȮľĸńĔĽŌĨĶėĺĶŏıŇŗĴŏĨŇĴŏĬŊŘŀľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭħƟŅĬŏĪėĬŇėȮħƟŅĬĔŅĶ
ĭĶŇľŅĶőėĶĚĔŅĶŐĸŃħƟŅĬŏĻĶļģĻŅĽĨĶƢĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭȮIPP* SPP ľĶŊŀőėĶĚĔŅĶ
ıĸńĚĚŅĬőėĶĚĕƞŅĵœĲĲƚŅıĸńĚĚŅĬŀŅĪŇĨĵƢȮ
ŏĝƞĬȮRequirement ŒĬĔŅĶŏĝŊŗŀĴĨƞŀ
ĶŃĭĭȮĔŅĶĪņĔŅĶĞŊŘŀĕŅĵȮ(Trading)  

ĵńĚĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 
 
 
+ȮľĸńĔĽŌĨĶħņŏĬŇĬĔŅĶĮĶńĭĸħěņĬĺĬ
ĶŅĵĺŇĝŅŏĸŊŀĔĭńĚėńĭŒĬŐĨƞĸŃĔĸŋƞĴ
ĳŅėĺŇĝŅěŅĔŏħŇĴȮ7ȮľĬƞĺĵĔŇĨȮŒľƟŏľĸŊŀȮ
4ȮľĬƞĺĵĔŇĨȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩ
ŏĸŊŀĔŏĶňĵĬŒĬĶŅĵĺŇĝŅĕƟŅĴĔĸŋƞĴœħƟĴŅĔ
ĕŉŘĬȮ 
 
+ȮľĸńĔĽŌĨĶŏĮƕħĺŇĝŅŏĸŊŀĔŒľĴƞĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĞŉŗĚœħƟŐĔƞȮĔŅĶĭĶŇľŅĶ
őėĶĚĔŅĶŐĸŃŏĻĶļģĻŅĽĨĶƢĽņľĶńĭ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮŐĸŃĶŃĭĭőĲőĨőĺĸ
ĨŅŀŇĔ 
 

 

 
 
 
 
 
- 
 
 
 
 
 
 
- 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
- 
 
 
 
 
 
 
- 

ĔĸŋƞĴĪňŗȮ2: ĔĸŋƞĴĬńĔĻŉĔļŅĮƤěěŋĭńĬŐĸŃ
ĴľŅĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŐĸƟĺ 
+ȮľĸńĔĽŌĨĶėĺĶıńĥĬŅŏĬŊŘŀľŅŒľƟĴň 
ėĺŅĴĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 
 
+ȮľĸńĔĽŌĨĶėĺĶĽĬńĭĽĬŋĬŏėĶŊŗŀĚĴŊŀŐĸŃ
ĞŀĲĨƢŐĺĶƢĸŇĕĽŇĪīŇśŏĜıŅŃĪŅĚĪňŗĪńĬĽĴńĵȮ
ĶĺĴĩŉĚĝŋħĪħĸŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ŏĪėőĬőĸĵňŒľĴƞȮŕ 
 
+ȮĨƟŀĚĔŅĶŒľƟľĸńĔĽŌĨĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĪňŗĴňėĺŅĴĵŊħľĵŋƞĬĴŅĔĕŉŘĬȮĶĺĴĩŉĚĴň
ĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏŀŊŘŀĨƞŀįŌƟĪňŗĪņĚŅĬ
ĮĶŃěņ 

 
 
+ȮĮĶńĭĮĶŋĚŏĬŊŘŀľŅĳŅĵŒĬĺŇĝŅȮŐĸŃŏĮƕħ
ĺŇĝŅŏĸŊŀĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵň
ŒľĴƞŕ 

 
+ȮľĸńĔĽŌĨĶĴňĔŅĶěńħĞŊŘŀŏėĶŊŗŀĚĴŊŀŐĸŃ
ĞŀĲĨƢŐĺĶƢĸŇĕĽŇĪīŇśȮőħĵœħƟĽņĶĺěĨŅĴ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬ
ŀĵƞŅĚĽĴŗņŏĽĴŀ 
 
+ȮĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶőħĵ
ŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıȮĞŉŗĚ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĬŀĔĺńĬŐĸŃŏĺĸŅ
ĶŅĝĔŅĶ 
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/ 
 

 
 
/ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĮĶŃŏħŖĬěŅĔįĸĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĬľńĺĕƟŀȮ2.1 

ĮĶŃŏħŖĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĽńĴıńĬīƢĔńĬ 
PLO 1 PLO 2 PLO 1 PLO4 

1A 1B 
&ĺŇĝŅĔŅĶ' 

1B 
&ĺŇĝŅĝňı' 

1A 

ĔŅĶĺŇŏėĶŅŃľƢĽĳŅıŐĺħĸƟŀĴĳŅĵĬŀĔ 
ŀŋĮĽĚėƢĕŀĚĨĸŅħŐĶĚĚŅĬȮĔņĸńĚĔŅĶįĸŇĨ
ĕŀĚĮĶŃŏĪĻȮŐĸŃĮƤěěńĵĳŅĵĬŀĔŀŊŗĬŕ 
 
+ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňŐĭĭ
ĔƟŅĺĔĶŃőħħȮĪňŗĨƟŀĚĴňĔŅĶėņĬŉĚĩŉĚ 
ėĺŅĴĵńŗĚĵŊĬŐĸŃįĸĔĶŃĪĭĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴȮ 
 
 
 
+ȮėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴĪňŗ
ĨƟŀĚĔŅĶŒľƟĭńĦĤŇĨĴňėĺŅĴŏĕƟŅŒěŒĬĔŅĶ
ĭĶŇľŅĶőėĶĚĔŅĶŐĸŃŏĻĶļģĻŅĽĨĶƢĪŅĚ
ĺŇĻĺĔĶĶĴ 
 
+ȮĮƤěěńĵħƟŅĬĽńĚėĴŐĸŃŏĻĶļģĔŇěĪňŗĨƟŀĚĴň
ĔŅĶĮĶńĭĨńĺŀĵŌƞĨĸŀħŏĺĸŅȮĞŉŗĚĪņŒľƟŏĔŇħ
ŐĬĺőĬƟĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŐĸŃ 
ėĺŅĴĨƟŀĚĔŅĶŏĪňĵĭőŀĬĮĶŃĽĭĔŅĶĦƢ 
 

 
 
 
 
+ȮľĸńĔĽŌĨĶœħƟĮĶńĭĮĶŋĚĶŅĵĺŇĝŅŒľƟĴň
ėĺŅĴĪńĬĽĴńĵȮŐĸŃŏĮƕħĶŅĵĺŇĝŅŏĸŊŀĔ
ŒľĴƞȮŏıŊŗŀŒľƟĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮ
ŐĸŃĴňĔŅĶĽŀħŐĪĶĔŏĬŊŘŀľŅĔŅĶ
ėņĬŉĚĩŉĚįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃ 
ĽŇŗĚŐĺħĸƟŀĴ 

 
+ȮľĸńĔĽŌĨĶŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭ
ĺŇĝŅĝňıĪňŗĴňĺŇĝŅĭńĚėńĭľĸńĔŏĔňŗĵĺĕƟŀĚĔńĭ
ĔŅĶĭĶŇľŅĶőėĶĚĔŅĶŐĸŃ
ŏĻĶļģĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴ 
 
+ȮľĸńĔĽŌĨĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħ
ĝňĺŇĨįƞŅĬĪńĔļŃĪňŗěŃĮĸŌĔİƤĚŒľƟ
ĴľŅĭńĦĤŇĨȮŐĸŃıńĥĬŅŏĽƟĬĪŅĚĔŅĶ
ŏĶňĵĬĶŌƟȮĞŉŗĚěŃŏĮƦĬěŋħŏĶŇŗĴĨƟĬĕŀĚĔŅĶ
ĔŅĶŏĪňĵĭőŀĬĮĶŃĽĭĔŅĦĦƢĨƞŀŕȮœĮ 

 
 
 
 
- 
 
 
 
 
 
 
- 
 
 
 

 
 
 
 
- 
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- 

 
 
 
 
- 
 
 
 
 
 
 
- 

 
 
 
 
- 

 
 
 
 
- 

 
 
 
 
- 
 
 
 
 
 
 
 
 
 
 
 
- 

 
2.2.2) ěŋħĪňŗĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĜĭńĭĮĶńĭĮĶŋĚŒľĴƞĬňŘŏĮƦĬľĸńĔĽŌĨĶ 
ĪňŗĴňėĺŅĴŏĕƟĴĕƟĬĪŅĚĺŇĝŅĔŅĶįĽŅĬĺŇĽńĵĪńĻĬƢĬńĔĭĶŇľŅĶȮőħĵĵńĚėĚěŋħŐĕŖĚŏħŇĴŒĬŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĔŅĶ 
&ŐįĬȮ/' ĪňŗĴŋƞĚįĸŇĨĬńĔĺŇěńĵŐĸŃįŌƟŏĝňŗĵĺĝŅĠĶŃħńĭĽŌĚȮįƞŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĪņĺŇěńĵŏĝŇĚĸŉĔŏıŊŗŀĨŀĭőěĪĵƢ
ĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĕńŘĬĽŌĚȮėĺĭėŌƞœĮĔńĭĔŅĶĕĵŅĵģŅĬįŌƟŏĶňĵĬħƟĺĵŐįĬĔŅĶŏĶňĵĬŐĭĭĺŇĝŅĝňıȮ&ŐįĬȮ0' 
ĪňŗĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŏĕƟŅĔńĭĪńĔļŃĔŅĶĭĶŇľŅĶőėĶĚĔŅĶŐĸŃŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 
ĞŉŗĚěŋħŏħƞĬĪňŗĽņėńĠėŊŀėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶŏĶňĵĬĶŌƟĪňŗŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬĪńŘĚĽŀĚŐįĬĽŅĴŅĶĩĬņőěĪĵƢĺŇěńĵľĶŊŀ
ĮƤĠľŅěĶŇĚěŅĔĳŅėŀŋĨĽŅľĔĶĶĴĴŅĨƞŀĵŀħŏĮƦĬĺŇĪĵŅĬŇıĬīƢŐĸŃĽŅĶĬŇıĬīƢœħƟȮħńĚĬńŘĬěŉĚĪņŒľƟľĸńĔĽŌĨĶĽŅĴŅĶĩ
ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬœħƟėĶŀĭėĸŋĴȮĪńŘĚĔĸŋƞĴĬńĔĺŇěńĵĬĺńĨĔĶĶĴŐĸŃĺŇĻĺĔĶĶŃħńĭĭĶŇľŅĶ 
ĞŉŗĚĩŊŀŏĮƦĬĔŅĶĽĶƟŅĚěŋħĵŊĬĪňŗőħħŏħƞĬŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴ 
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2.3) ĔŅĶŀŀĔŐĭĭĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
      ěŅĔĔĶŀĭŐĬĺėŇħĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶȮŒĬľńĺĕƟŀȮ2.2 ĬņĴŅĽŌƞĔŅĶŀŀĔŐĭĭĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ œħƟħńĚĬňŘ 

2.3.1) ĔŅĶĔņľĬħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

2.3.1.1) ĮĶńĝĠŅȮėĺŅĴĽņėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢȮĕŀĚľĸńĔĽŌĨĶ 
ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘŏĮƦĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴňėĺŅĴĔƟŅĺĪńĬĨƞŀŏĪėőĬőĸĵňĪňŗĴňĔŅĶ

ŏĮĸňŗĵĬŐĮĸĚœĮŀĵƞŅĚĶĺħŏĶŖĺȮŐĸŃŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚ
ľĸńĔĽŌĨĶĪŋĔĳŅėĽƞĺĬȮőħĵĵńĚėĚĺńĨĩŋĮĶŃĽĚėƢŐĸŃĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭĮĶńĝĠŅĕŀĚĔŅĶ
ŀŋħĴĻŉĔļŅȮĽĩŅĭńĬŐĸŃĴŅĨĶģŅĬĺŇĝŅĔŅĶ/ĺŇĝŅĝňıȮľĶŊŀĔŅĶįĸŇĨĭńĦĤŇĨŒľƟĴňėŋĦĸńĔļĦŃŐĸŃėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴ 
ĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 

0,1,/,/,/'ȮĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶ  

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĴŋƞĚĽĶƟŅĚĴľŅĭńĦĤŇĨĪňŗĴň 
ėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴ
ŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĕńŘĬĽŌĚȮĪňŗĽŅĴŅĶĩĪņĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴȮľĶŊŀĭŌĶĦŅĔŅĶŏĪėőĬőĸĵňĶƞĺĴĔńĭĪńĔļŃ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶȮŏıŊŗŀĺŇŏėĶŅŃľƢȮĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮŐĸŃŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

0,1,/,/,0'ȮėĺŅĴĽņėńĠĕŀĚľĸńĔĽŌĨĶ  

ŒĬĵŋėĪňŗĨƟŀĚŏįĝŇĠĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňŐĭĭĔƟŅĺĔĶŃőħħȮőħĵŏĜıŅŃĔŅĶŏĮĸňŗĵĬįƞŅĬ 
ĽŌƞĵŅĬĵĬĨƢœĲĲƚŅȮőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃȮŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶĶŃħńĭĽŌĚěŉĚœĴƞœħƟěņĔńħŀĵŌƞ
ŏıňĵĚŐėƞįŌƟŏĝňŗĵĺĝŅĠŏĝŇĚĸŉĔȮŐĨƞĕĵŅĵœĮĽŌƞĺŇĻĺĔĶĪňŗĴňĪńĔļŃĶŀĭħƟŅĬȮħńĚĬńŘĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĜĭńĭĮĶńĭĮĶŋĚŒľĴƞȮěŉĚĴňėĺŅĴĽņėńĠŀĵƞŅĚĵŇŗĚŒĬĔŅĶĵĔĶŃħńĭĻńĔĵĳŅıĺŇĻĺĔĶĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮŒľƟĔƟŅĺĕŉŘĬŏĮƦĬĴľŅĭńĦĤŇĨĪňŗĨŀĭőěĪĵƢĪńŘĚĔĸŋƞĴĬńĔĺŇěńĵıńĥĬŅĬĺńĨĔĶĶĴĕńŘĬĽŌĚŐĸŃĺŇĻĺĔĶĬńĔĭĶŇľŅĶȮ
őħĵĽŅĴŅĶĩĨńŘĚőěĪĵƢĺŇěńĵŐĸŃĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅĕńŘĬĽŌĚŏĕƟŅĔńĭĔŅĶŐĔƟĮƤĠľŅěĶŇĚȮŏıŊŗŀĽĶƟŅĚ
ėĺŅĴœħƟŏĮĶňĵĭĪŅĚĔŅĶŐĕƞĚĕńĬŐĸŃıńĥĬŅŏĪėőĬőĸĵňĕŀĚĮĶŃŏĪĻŀĵƞŅĚĵńŗĚĵŊĬȮĳŅĵŒĨƟėĺŅĴĨĶŃľĬńĔĩŉĚ 
ėĺŅĴĮĸŀħĳńĵȮįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĨĸŀħěĬĵŉħĴńŗĬŒĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦŐľƞĚĺŇĝŅĝňı 

0,1,/,/,1'ȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
/,ȮŏıŊŗŀĽĶƟŅĚĴľŅĭńĦĤŇĨȮĺŇĻĺĔĶȮŐĸŃĬńĔĺŇĝŅĔŅĶȮĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŐĸŃĨƞŀĵŀħŀĚėƢ

ėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĕńŘĬĽŌĚĽņľĶńĭĔŅĶĺŇěńĵĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃ
ĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮĪňŗĔƟŅĺĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňȮŐĸŃ-ľĶŊŀȮŏıŊŗŀĽĶƟŅĚ
ĺŇĻĺĔĶĪňŗĴňĪńĔļŃĶŀĭħƟŅĬȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚŏĪėĬŇėĺŇĻĺĔĶĶĴĕńŘĬĽŌĚŏĕƟŅĔńĭĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶȮ
ŏıŊŗŀĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅěĶŇĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
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0,ȮŏıŊŗŀĽĶƟŅĚĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶȮĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĴŊŀ
ŀŅĝňıĪńŘĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮĨĸŀħěĬĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŐĸŃĨĶŃľĬńĔĩŉĚėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
 

2.3.1.0) įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ8ȮPLOs 

¶ ŐįĬȮ/ȮŐĭĭĺŇĝŅĔŅĶ 
PLOȮ1Ȯ8ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĪķļġňŐĸŃŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮĶĺĴĩŉĚĭŌĶĦŅ
ĔŅĶĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽĶƟŅĚĽĶĶėƢįĸĸńıīƢĪŅĚĺŇĻĺĔĶĶĴĪňŗĨŀĭĽĬŀĚĨƞŀĭĶŇĭĪĪŅĚ
ĺŇĝŅĔŅĶœħƟ 

SubPLO1?Ȯ8ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĽńĚŏėĶŅŃľƢŐĬĺėŇħȮŐĸŃĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅ
ĪŅĚĺŇĻĺĔĶĶĴȮőħĵŀŅĻńĵľĸńĔĔŅĶĪŅĚĪķļġňȮėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĻĺĔĶĶĴĪňŗĽŀħėĸƟŀĚĔńĭŏĚŊŗŀĬœĕŐĸŃĕƟŀěņĔńħĕŀĚĮƤĠľŅœħƟ 
SubPLO1B: ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵĨŅĴĶŃŏĭňĵĭĺŇīňĪňŗĩŌĔĨƟŀĚȮŏıŊŗŀȮ
ĮĶŃĵŋĔĨƢŐĸŃĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĕńŘĬĽŌĚĽņľĶńĭĔŅĶŐĔƟĮƤĠľŅĺŇěńĵ 
ŀńĬĬņœĮĽŌƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭ 
Sub PLO 1C: ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĸńıīƢȮĽĶŋĮįĸȮŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅ
ĨƞŀĵŀħĚŅĬĺŇěńĵœħƟ 

PLO 2Ȯ8 ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮįƞŅĬĔŅĶŏĕňĵĬ
ŐĸŃĔŅĶĬņŏĽĬŀħƟĺĵĺŅěŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀĮĶŃĔŀĭĔŅĶ
ĬņŏĽĬŀœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
PLO 3Ȯ8ȮĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĺŇĻĺĔĶĶĴȮĨĶŃľĬńĔĩŉĚ
įĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ 
PLO 28ȮĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĶňĵĬĶŌƟŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞħƟĺĵĨĬŏŀĚȮŏıŊŗŀĮĶńĭĨńĺŒľƟĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴ 
 

¶ ŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı 
PLOȮ1Ȯ8ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĪķļġňŐĸŃŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮĶĺĴĩŉĚ 
ĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽĶƟŅĚĽĶĶėƢįĸĸńıīƢĪŅĚĺŇĻĺĔĶĶĴĪňŗĨŀĭĽĬŀĚĨƞŀĭĶŇĭĪĪŅĚ
ĺŇĝŅĝňıœħƟ 
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SubPLO1?Ȯ8ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĽńĚŏėĶŅŃľƢŐĬĺėŇħȮŐĸŃĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅ
ĪŅĚĺŇĻĺĔĶĶĴȮőħĵŀŅĻńĵľĸńĔĔŅĶĪŅĚĪķļġňȮėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĻĺĔĶĶĴĪňŗĽŀħėĸƟŀĚĔńĭŏĚŊŗŀĬœĕŐĸŃĕƟŀěņĔńħĕŀĚĮƤĠľŅœħƟ 
SubPLO/@Ȯ8ȮĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵĨŅĴĶŃŏĭňĵĭĺŇīňĪňŗĩŌĔĨƟŀĚ 
őħĵĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĶƞĺĴĔńĭĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃŏĻĶļģĻŅĽĨĶƢȮ
ŏıŊŗŀĔŅĶŐĔƟĮƤĠľŅľĶŊŀĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶŒĬĭĶŇĭĪĪŅĚĺŇĝŅĝňıľĶŊŀĽĩŅĬĔŅĶĦƢěĶŇĚ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃėŋƟĴėƞŅ 
SubPLO/AȮ8ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĸńıīƢȮĽĶŋĮįĸȮŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅ
ĨƞŀĵŀħĔŅĶŐĔƟĮƤĠľŅŒĬĭĶŇĭĪĪŅĚĺŇĝŅĝňıľĶŊŀĽĩŅĬĔŅĶĦƢěĶŇĚœħƟ 

PLO 2Ȯ8 ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮįƞŅĬĔŅĶŏĕňĵĬ
ŐĸŃĔŅĶĬņŏĽĬŀħƟĺĵĺŅěŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀĮĶŃĔŀĭĔŅĶ
ĬņŏĽĬŀœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
PLO 3Ȯ8ȮĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĺŇĻĺĔĶĶĴȮĨĶŃľĬńĔĩŉĚ
įĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
PLO 2Ȯ8ȮĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĶňĵĬĶŌƟŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞħƟĺĵĨĬŏŀĚȮŏıŊŗŀĮĶńĭĨńĺŒľƟĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴ 
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2.3.1.3) ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs)ȮĔńĭ ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň     
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮ&KMUTT student QF) ŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ (TQF)  

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮTQF 
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ŐįĬȮ/ȮĺŇĝŅĔŅĶ 

PLOȮ18 

ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĪķļġňŐĸŃŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮ
ĶĺĴĩŉĚĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽĶƟŅĚĽĶĶėƢįĸĸńıīƢĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ĨŀĭĽĬŀĚĨƞŀĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶœħƟ 

V V  V V V V V  V V V V V       V V 

SubPLO1A: 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĽńĚŏėĶŅŃľƢŐĬĺėŇħȮŐĸŃĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪŅĚ
ĺŇĻĺĔĶĶĴȮőħĵŀŅĻńĵľĸńĔĔŅĶĪŅĚĪķļġňȮėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĻĺĔĶĶĴĪňŗĽŀħėĸƟŀĚĔńĭŏĚŊŗŀĬœĕŐĸŃĕƟŀěņĔńħĕŀĚĮƤĠľŅœħƟ 

V V  V V V V V  V V V V V       V V 

SubPLO/B: 
ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵȮĨŅĴĶŃŏĭňĵĭĺŇīňĪňŗĩŌĔĨƟŀĚȮŏıŊŗŀĮĶŃĵŋĔĨƢŐĸŃ
ĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĕńŘĬĽŌĚĽņľĶńĭĔŅĶŐĔƟĮƤĠľŅĺŇěńĵ 
ŀńĬĬņœĮĽŌƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭ 

V V  V V V V V  V V V V V       V V 



30 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮTQF 
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SubPLO/C: 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĸńıīƢȮĽĶŋĮįĸȮŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅ 
ĨƞŀĵŀħĚŅĬĺŇěńĵœħƟ V V  V V V V V  V V V V V       V V 

PLO 28 
ĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚįƞŅĬĔŅĶŏĕňĵĬ 
ŐĸŃĔŅĶĬņŏĽĬŀħƟĺĵĺŅěŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀ
ĮĶŃĔŀĭĔŅĶĬņŏĽĬŀœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

  V V V V   V V V V V V V V    V V V 

PLO 38 
ĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĺŇĻĺĔĶĶĴȮĨĶŃľĬńĔĩŉĚ
įĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ V  V V V      V  V   V V V V  V V 

PLO 48 
ĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĶňĵĬĶŌƟŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞħƟĺĵĨĬŏŀĚȮŏıŊŗŀĮĶńĭĨńĺŒľƟĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴ V V  V V  V    V V V   V     V  

ŐįĬȮ0ȮĺŇĝŅĝňı 

PLOȮ18 

ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĪķļġňŐĸŃŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮ
ĶĺĴĩŉĚĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽĶƟŅĚĽĶĶėƢįĸĸńıīƢĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ĨŀĭĽĬŀĚĨƞŀĭĶŇĭĪĪŅĚĺŇĝŅĝňıœħƟ 

V V  V V V V V  V V V V V       V V 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮTQF 
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SubPLO1A: 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĽńĚŏėĶŅŃľƢŐĬĺėŇħȮŐĸŃĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪŅĚ
ĺŇĻĺĔĶĶĴȮőħĵŀŅĻńĵľĸńĔĔŅĶĪŅĚĪķļġňȮėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĻĺĔĶĶĴĪňŗĽŀħėĸƟŀĚĔńĭŏĚŊŗŀĬœĕŐĸŃĕƟŀěņĔńħĕŀĚĮƤĠľŅœħƟ 

V V  V V V V V  V V V V V       V V 

SubPLO/B: 

ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵĨŅĴĶŃŏĭňĵĭĺŇīňĪňŗĩŌĔĨƟŀĚȮőħĵĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĶƞĺĴĔńĭĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃŏĻĶļģĻŅĽĨĶƢȮŏıŊŗŀĔŅĶ
ŐĔƟĮƤĠľŅľĶŊŀĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶŒĬĭĶŇĭĪĪŅĚĺŇĝŅĝňıľĶŊŀĽĩŅĬĔŅĶĦƢěĶŇĚœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃėŋƟĴėƞŅ 

V V  V V V V V  V V V V V       V V 

SubPLO/C: 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĸńıīƢȮĽĶŋĮįĸȮŐĸŃ ŏĽĬŀŐĬŃŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨƞŀĵŀħ
ĔŅĶŐĔƟĮƤĠľŅŒĬĭĶŇĭĪĪŅĚĺŇĝŅĝňıľĶŊŀĽĩŅĬĔŅĶĦƢěĶŇĚœħƟ V V  V V V V V  V V V V V       V V 

PLO 28 
ĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮįƞŅĬĔŅĶŏĕňĵĬ
ŐĸŃĔŅĶĬņŏĽĬŀħƟĺĵĺŅěŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀ
ĮĶŃĔŀĭĔŅĶĬņŏĽĬŀœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

  V V V V   V V V V V V V V    V V V 

PLO 38 
ĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĺŇĻĺĔĶĶĴȮĨĶŃľĬńĔĩŉĚ
įĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ V  V V V      V  V   V V V V  V V 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮTQF 

IKSRRŲqȮ
citizenship 

K
n
o

w
le

d
g

e
 

P
ro

fe
ss

io
n
a

l
 

T
h
in

ki
n
g

 s
ki

ll
 

L
e

a
rn

in
g

 s
ki

ll
 

M
a

n
a

g
e

m
e

n
t

Ȯs
ki

ll 

C
o
m

m
u

n
ic

a
tio

n
Ȯs

ki
ll 

L
e

a
d

e
rs

h
ip

 Ȯ1
. ħ
Ɵ
Ņ
Ĭ
ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ

 

Ȯ2
. ħ
Ɵ
Ņ
Ĭ
Ī
ń
Ĕ
ļ
Ń

 
Ȯ 3

. ħ
Ɵ
Ņ
Ĭ
ě
Ķ
Ň
ĵ
ī
Ķ
Ķ
Ĵ

 
Ȯ 2
,
ħ
Ɵ
Ņ
Ĭ
ĸ
ń
Ĕ
ļ
Ħ
Ń
ĭ
ŋ
ė
ė
ĸ

 

R
e

sp
o

n
si

b
ili

ty
 

A
d

a
p

ta
b

ili
ty 

H
u

m
a

n
iz

a
tio

n
 

1
.1

 ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
Ī
Ņ
Ě
ĺ
Ň
Ļ
ĺ
Ĕ
Ķ
Ķ
Ĵ

Ī
ň
ŗ
ŏ
Ĕ
ň
ŗ
ĵ
ĺ
ĕ
Ɵ
ŀ
Ě

 

/
,
0
Ȯ
Ĕ
Ņ
Ķ
ĭ
Ō
Ķ
Ħ
Ņ
Ĕ
Ņ
Ķ
ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
Œ
Ĭ
Ĕ
Ņ
Ķ
Į
Ģ
Ň
ĭ
ń
Ĩ
Ň
Ě
Ņ
Ĭ

 

/
,
1
Ȯ
Ĕ
Ņ
Ķ
Ő
Ľ
ĺ
Ě
ľ
Ņ
ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
Œ
ľ
Ĵ
ƞ
Œ
Ĭ
Ľ
Ņ
ĕ
Ņ

 

2
.1

 Ī
ń
Ĕ
ļ
Ń
Ī
Ņ
Ě
Į
Ƥ
Ġ
Ġ
Ņ

 

2
.2

 Ī
ń
Ĕ
ļ
Ń
Ĕ
Ņ
Ķ
Ľ
Ŋ
ŗ
ŀ
Ľ
Ņ
Ķ
Ȯ
Ő
ĸ
Ń
Ĕ
Ņ
Ķ
Œ
ĝ
Ɵ

Ľ
Ņ
Ķ
Ľ
Ĭ
ŏ
Ī
Ļ

Ľ
Ņ
Ķ
Ľ
Ĭ
ŏ
Ī
Ļ

 
0
,
1
Ȯ
Ī
ń
Ĕ
ļ
Ń
ĺ
Ň
ĝ
Ņ
ĝ
ň
ı

 

3
.1

 ė
ĺ
Ņ
Ĵ
Ğ
Ŋ
ŗ
ŀ
Ľ
ń
Ĩ
ĵ
Ƣ
Ľ
ŋ
ě
Ķ
Ň
Ĩ

 

3
.2

 ė
ĺ
Ņ
Ĵ
Ķ
ń
ĭ
į
Ň
ħ
ĝ
ŀ
ĭ
Ĩ
ƞ
ŀ
Ľ
ń
Ě
ė
Ĵ

 

1
,
1
Ȯ
Ĕ
Ņ
Ķ
ŏ
ė
Ņ
Ķ
ı
Ľ
Ň
Ī
ī
Ň
ĕ
ŀ
Ě
į
Ō
Ɵ
ŀ
Ŋ
ŗ
Ĭ

 

4
.1Ȯ
Ī
ń
Ĕ
ļ
Ń
ħ
Ɵ
Ņ
Ĭ
ė
ĺ
Ņ
Ĵ
Ľ
ń
Ĵ
ı
ń
Ĭ
ī
Ƣ
Ķ
Ń
ľ
ĺ
ƞ
Ņ
Ě
ĭ
ŋ
ė
ė
ĸ

 

4
.2

 Ĕ
Ņ
Ķ
ŏ
Ķ
ň
ĵ
Ĭ
Ķ
Ō
Ɵ
ė
ĸ
ŀ
ħ
ĝ
ň
ĺ
Ň
Ĩ

 

4
.3

 ĺ
Ň
Ĭ
ń
ĵ
Ő
ĸ
Ń
ė
ĺ
Ņ
Ĵ
ŀ
ħ
Ī
Ĭ

 

PLO 48 
ĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĶňĵĬĶŌƟŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞħƟĺĵĨĬŏŀĚȮŏıŊŗŀĮĶńĭĨńĺŒľƟĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴ V V  V V  V    V V V   V     V  
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

¶ ėĺŅĴľĴŅĵĕŀĚĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮ&KMUTT-Student QF) 
/' ėĺŅĴĶŌƟȮ&Knowledge) ėŊŀȮĴňģŅĬėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶĪňŗĸŉĔĞŉŘĚŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏĮƦĬŀĵƞŅĚħňȮ
ŐĸŃĴňėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĨƞŅĚŕĪňŗŏĔŇħĕŉŘĬȮŐĸŃĽŅĴŅĶĩĬņėĺŅĴĶŌƟĴŅŒĝƟ
ŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıœħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠŐĸŃŒĬĔŅĶħņŏĬŇĬĝňĺŇĨœħƟŀĵƞŅĚĩŌĔĨƟŀĚħňĚŅĴ 

0' ĪńĔļŃŏĝŇĚĺŇĝŅĝňıȮ&Professional Skill) ėŊŀȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņėĺŅĴĶŌƟĴŅĽŌƞĔŅĶĮĢŇĭńĨŇȮ
ĴňėĺŅĴĝņĬŅĠŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢĪŅĚĺŇĝŅĝňıȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňŒĬĔŅĶĪņĚŅĬȮĴňėĺŅĴĽŅĴŅĶĩĝƞĺĵĝňŘŐĬŃİƗĔİĬįŌƟŀŊŗĬŒľƟĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬŒĝƟŀŋĮĔĶĦƢ
ĨƞŅĚŕœħƟ 

1' ĪńĔļŃĔŅĶėŇħȮ&Thinking Skill) ėŊŀȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňĶŃĭĭėĺŅĴėŇħĪňŗĴňŏľĨŋįĸȮĶŌƟěńĔ
ĮĶŃĴĺĸĽŅĶĽĬŏĪĻȮĶŃħĴėĺŅĴėŇħĶŀĭħƟŅĬěŅĔĴŋĴĴŀĚĪňŗŐĨĔĨƞŅĚȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟŐĭĭŐįĬ
ėĺŅĴėŇħĪňŗľĸŅĔľĸŅĵȮĬņĴŅŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŐĸŃĨńħĽŇĬŒěœħƟŀĵƞŅĚĴňŏľĨŋĴňįĸ 

2' ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ&Learning Skill) ėŊŀȮĶŌƟěńĔŐĽĺĚľŅėĺŅĴĶŌƟȮĴŀĚĔŅĶŏĶňĵĬĶŌƟĺƞŅŏĔŇħĕŉŘĬœħƟŒĬ
ĪŋĔĪňŗĪŋĔŏĺĸŅȮĞŉŗĚěŃĝƞĺĵıńĥĬŅŒľƟŏĮƦĬįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩŏĶňĵĬĶŌƟįƞŅĬĽŊŗŀĨƞŅĚŕĪňŗĴňŀĵŌƞ
ľĸŅĔľĸŅĵĶŌĮŐĭĭȮĴňĶŃĭĭŐĸŃĶŃŏĭňĵĭĺŇīňėŇħĪňŗħňȮĽŅĴŅĶĩŐĵĔŐĵŃȮĔĸńŗĬĔĶŀĚĕƟŀĴŌĸĪňŗœħƟĴŅ
ěŅĔĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

3' ĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮ&Communication Skill) ėŊŀȮĴňĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļœħƟħň
ĪńŘĚħƟŅĬĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴĴňėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶĩƞŅĵĪŀħȮĔŅĶĬņŏĽĬŀįĸĚŅĬȮĴňĺŇěŅĶĦĠŅĦĪňŗħňŒĬĔŅĶĶńĭĲƤĚ 

4' ĪńĔļŃĔŅĶěńħĔŅĶȮ&Management Skills) ĽŅĴŅĶĩĨńŘĚŏĮƚŅľĴŅĵȮĺŅĚŐįĬȮŐĸŃħņŏĬŇĬĔŅĶ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĳŅĵŒĨƟĕƟŀěņĔńħĕŀĚĪĶńıĵŅĔĶŐĸŃŀĵŌƞĭĬıŊŘĬģŅĬĕŀĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮ
ŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĽƞĺĬĨĬȮĪňĴĚŅĬȮŀĚėƢĔĶȮŐĸŃĽńĚėĴĽŅĴŅĶĩėŅħĔŅĶĦƢĩŉĚĮƤĠľŅȮ
įĸĔĶŃĪĭȮĨĸŀħěĬĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮĶĺĴĪńŘĚĴňĪńĻĬėĨŇĪňŗħňŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ŏĨĶňĵĴıĶƟŀĴȮĮƚŀĚĔńĬȮŐĸŃŐĔƟœĕĽĩŅĬĔŅĶĦƢľĶŊŀĮƤĠľŅŏĝŇĚĶŋĔ 

5' ĳŅĺŃįŌƟĬņȮ&Leadership) ĴňėĺŅĴŏĝŊŗŀĴńŗĬŐĸŃŏľŖĬėŋĦėƞŅŒĬĨĬŏŀĚŐĸŃįŌƟŀŊŗĬĴňėĺŅĴŏĕƟŅŒě
ıŊŘĬģŅĬŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚĪňĴȮĽŅĴŅĶĩĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĽĶƟŅĚŐĶĚ
ĭńĬħŅĸŒěȮŐĸŃĔĶŃĨŋƟĬŒľƟŏĔŇħĔŅĶĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞŕȮĶŌƟŏĪƞŅĪńĬĨƞŀĽĩŅĬĔŅĶĦƢȮőŀĔŅĽȮŐĸŃ
ėĺŅĴĪƟŅĪŅĵȮŐĸŃĽŅĴŅĶĩŐĽĺĚľŅ-ĽĶƟŅĚĽĶĶėƢĺŇīňĔŅĶŒĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵĪňŗľĸŅĔľĸŅĵĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭĲƤĚŀĵƞŅĚĸŉĔĞŉŘĚȮĽŅĴŅĶĩĽŊŗŀĽŅĶȮŐĸŃĮĶŃĽŅĬĚŅĬŒľƟŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬ
ĔŅĶėŇħŐĸŃĸĚĴŊŀĪņĕŀĚĪňĴȮĶĺĴĪńŘĚŏĮƦĬŐĭĭŀĵƞŅĚĔŅĶĮĢŇĭńĨŇĪňŗħň 

6' ėĺŅĴŏĮƦĬıĸŏĴŊŀĚȮĴěī,Ȯ&IKSRRŲqȮagrgxclqfgn'ȮėŊŀȮėĺŅĴŏĮƦĬĴŊŀŀŅĝňıȮŐĸŃĴňėŋĦīĶĶĴ
ěĶŇĵīĶĶĴȮ&Professionalism and Integrity) ĶĺĴĩŉĚĔŅĶĵŉħĴńŗĬĨŅĴľĸńĔĮĢŇĭńĨŇħƟŅĬ
ěĶĶĵŅĭĶĶĦŀĚėƢĔĶȮŏıŊŗŀıńĥĬŅĽŌƞȮĔŅĶŏĮƦĬĴĬŋļĵƢŀĵƞŅĚĽĴĭŌĶĦƢȮ&Humanization) 
a. ėĺŅĴĶńĭįŇħĝŀĭȮ&Responsibility) ĴňėĺŅĴĶńĭįŇħĝŀĭĪńŘĚĨƞŀĨĬŏŀĚȮĺŇĝŅĝňıȮŐĸŃĽńĚėĴȮ
ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŒĽƞŒěĽŇŗĚŐĺħĸƟŀĴŐĸŃĽŅīŅĶĦŃȮœĴƞĸŃĪŇŘĚĚŅĬľĶŊŀĮƤħėĺŅĴĶńĭįŇħĝŀĭ
ıĶƟŀĴĪňŗěŃĵŀĴĶńĭŐĸŃěńħĔŅĶĔńĭįĸĪňŗĨŅĴĴŅěŅĔĔŅĶĔĶŃĪņĪńŘĚįĸőħĵĨĶĚŐĸŃįĸĔĶŃĪĭ
ĪŅĚŀƟŀĴȮŏėŅĶıĨƞŀĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮĨĸŀħěĬĴň
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

b. ĔŅĶĮĶńĭĨńĺȮ&Adaptability) ĴňėĺŅĴĵŊħľĵŋƞĬœĴƞĵŉħĨŇħĔńĭĽŇŗĚŒħĽŇŗĚľĬŉŗĚěĬĮƕħĔńŘĬĨĬŏŀĚ
ěŅĔĽŇŗĚŀŊŗĬȮŐĸŃŏĨĶňĵĴıĶƟŀĴĪňŗěŃĵŀĴĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĨƞŅĚŕőħĵœĴƞėŇħĨƞŀĨƟŅĬȮŐĨƞıĶƟŀĴ
ěŃĪņėĺŅĴŏĕƟŅŒěŒĬėĺŅĴěņŏĮƦĬĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬ 

c. ĔŅĶŏĮƦĬĴĬŋļĵƢŀĵƞŅĚĽĴĭŌĶĦƢȮ&Humanization) ĴňĪńĻĬėĨŇĴŀĚőĸĔŒĬŐĚƞħňȮœĴƞħŌĩŌĔĨĬŏŀĚ
ŐĸŃįŌƟŀŊŗĬȮŏľŖĬėŋĦėƞŅĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢŒĽƞŒěħŌŐĸȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĕŀĚĽŅīŅĶĦŃ
ĽŅĴŅĶĩŀĵŌƞĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħňȮĶŌƟěńĔĔŅĶŒľƟȮĔŅĶŐĭƞĚĮƤĬȮŐĸŃĔŅĶŏĽňĵĽĸŃ 
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¶ ėĺŅĴľĴŅĵĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ &TQF'  
1. ėĺŅĴĶŌƟȮ&Knowledge) ľĴŅĵĩŉĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶȮěħěņȮŏĕƟŅŒěȮŐĸŃĬņŀĚėƢėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬœĮĮĶŃĵŋĔĨƢŒĝƟȮŒĬĽĩŅĬĔŅĶĦƢěĶŇĚœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩ

ŀīŇĭŅĵľĸńĔĔŅĶȮĪķļġňȮŐĸŃŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĝňıœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃĽŅĴŅĶĩŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞŕȮœħƟħƟĺĵĨĬŏŀĚĨĸŀħŏĺĸŅȮĽŅĴŅĶĩŐĭƞĚŏĮƦĬĕƟŀĵƞŀĵĪňŗħńĚĬňŘ: 
1.1ȮėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚ ľĴŅĵĩŉĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀīŇĭŅĵľĸńĔĔŅĶȮĪķļġňȮŐĸŃŐĬĺėŇħĪňŗĽņėńĠŒĬĺŇĝŅľĶŊŀĔĸŋƞĴĺŇĝŅŏĜıŅŃ 
1.2ȮĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ ľĴŅĵĩŉĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢȮľĶŊŀĭŌĶĦŅĔŅĶėĺŅĴĶŌƟěŅĔĺŇĝŅĨƞŅĚȮŕȮŏıŊŗŀĬņĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
1.3ȮĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞŒĬĽŅĕŅ ľĴŅĵĩŉĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞȮŕȮľĶŊŀŏĪėőĬőĸĵňŒľĴƞȮŕȮħƟĺĵĨńĺŏŀĚœħƟĨĸŀħŏĺĸŅ 

2. ĪńĔļŃȮ(Skills) ľĴŅĵĩŉĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĨƞŅĚŕȮĞŉŗĚŐĭƞĚŀŀĔŏĮƦĬľĸŅĵĮĶŃŏĳĪȮœħƟŐĔƞ 
2.1ȮĪńĔļŃĪŅĚĮƤĠĠŅȮľĴŅĵĩŉĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬȮŐĸŃĔŅĶėŇħĽĶƟŅĚĽĶĶėƢ 
2.2ȮĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟĽŅĶĽĬŏĪĻȮľĴŅĵĩŉĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĪņĚŅĬŐĸŃĔŅĶĻŉĔļŅ 
2.3ȮĪńĔļŃĺŇĝŅĝňıȮĪńĔļŃŏĜıŅŃĪŅĚĪňŗěņŏĮƦĬĨƞŀĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĺŇĝŅĝňıĺŇĻĺĔĶĶĴȮŏĝƞĬȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮĔŅĶĮĢŇĭńĨŇĚŅĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮŏĮƦĬĨƟĬ 

3. ěĶŇĵīĶĶĴȮ(Ethics) ľĴŅĵĩŉĚȮėŋĦĸńĔļĦŃħƟŅĬėŋĦīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĪňŗěņŏĮƦĬŒĬĔŅĶĪņĚŅĬŐĸŃħņŏĬŇĬĝňĺŇĨŒĬĽńĚėĴŀĵƞŅĚĶńĭįŇħĝŀĭȮőħĵėĶŀĭėĸŋĴĩŉĚħƟŅĬĨƞŀœĮĬňŘ 
3.1ȮėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 
3.2ȮėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 
3.3ȮĔŅĶŏėŅĶıĽŇĪīŇĕŀĚįŌƟŀŊŗĬ 

4. ĸńĔļĦŃĭŋėėĸȮ(Character) ľĴŅĵĩŉĚȮėŋĦĽĴĭńĨŇĽƞĺĬĭŋėėĸĪňŗĽŃĪƟŀĬĩŉĚĔŅĶĮĶńĭĨńĺŐĸŃĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĭƞĚœħƟŏĮƦĬ 
4.1ȮĪńĔļŃħƟŅĬėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮľĴŅĵĩŉĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĔŅĶŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴĪňŗħňȮŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶėĺŅĴĕńħŐĵƟĚ 
4.2ȮĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮľĴŅĵĩŉĚȮėĺŅĴŒİƙĶŌƟŐĸŃıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚŏıŊŗŀĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭőĸĔĪňŗŏĮĸňŗĵĬŐĮĸĚ 
4.3ȮĺŇĬńĵŐĸŃėĺŅĴŀħĪĬȮľĴŅĵĩŉĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶěńħĔŅĶŀŅĶĴĦƢȮĔŅĶĨĶĚĨƞŀŏĺĸŅȮŐĸŃĔŅĶĪņĚŅĬŀĵƞŅĚĴňŏĮƚŅľĴŅĵ
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2.3.2) ŐĬĺėŇħŒĬĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃĶŅĵĺŇĝŅ 

0.3.2.1) ĔŅĶŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĔńĭĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅ
ŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0343 

ľĴĺħĺŇĝŅ 
ěņĬĺĬľĬƞĺĵĔŇĨ 

ěņĬĺĬľĬƞĺĵĔŇĨ 
ĪňŗŐĨĔĨƞŅĚ 

ŏĔĦĤƢŀĺ, ľĸńĔĽŌĨĶŏħŇĴ 
ı,Ļ,Ȯ0364 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
ı,Ļ,Ȯ0369 

ŐįĬȮ/.1Ȯ&ŐĭĭĺŇĝŅĔŅĶ' 
ľĴĺħĺŇĝŅĭńĚėńĭ 

+ 
+ + + 

ľĴĺħĺŇĝŅŏĸŊŀĔ + + + 
ĺŇĪĵŅĬŇıĬīƢ ƑȮ/0 36 36 + 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ ƑȮ14 36 36 + 
ŐįĬȮ1.2Ȯ&ŐĭĭĺŇĝŅĔŅĶ' 
ľĴĺħĺŇĝŅĭńĚėńĭ 

- 
9 9 + 

ľĴĺħĺŇĝŅŏĸŊŀĔ 13 13 + 
ĺŇĪĵŅĬŇıĬīƢ ƑȮ/0 10 10 + 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ ƑȮ14 36 36 + 
ŐįĬȮ0Ȯ&ŐĭĭĺŇĝŅĝňı' 
ľĴĺħĺŇĝŅĭńĚėńĭ 

+ 
+ 9 7 

ľĴĺħĺŇĝŅŏĸŊŀĔ + 21 0/ 
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ ƑȮ1Ȯ<Ȯ4 + 6 4 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ ƑȮ14 + 36 14 

 

2.3.2.2) ĶŅĵĸŃŏŀňĵħĕŀĚőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃĶŅĵĺŇĝŅ 

a) ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ36ȮľĬƞĺĵĔŇĨ 

b) őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ &ŐĵĔĨŅĴľĴĺħĺŇĝŅ' 

ŐįĬȮ/.1Ȯ&ŐĭĭĺŇĝŅĔŅĶ' 
Ĕ, ȮľĴĺħĺŇĝŅĭńĚėńĭ + ȮľĬƞĺĵĔŇĨ 
ĕ, ȮľĴĺħĺŇĝŅŏĸŊŀĔ + ȮľĬƞĺĵĔŇĨ 
ė, ȮĺŇĪĵŅĬŇıĬīƢ 36  ȮľĬƞĺĵĔŇĨ 

ŐįĬȮ/.2Ȯ&ŐĭĭĺŇĝŅĔŅĶ' 
Ĕ, ȮľĴĺħĺŇĝŅĭńĚėńĭ 9  ȮľĬƞĺĵĔŇĨ 
ĕ, ȮľĴĺħĺŇĝŅŏĸŊŀĔ 13 ȮľĬƞĺĵĔŇĨ 
ė, ȮĺŇĪĵŅĬŇıĬīƢ 10 ȮľĬƞĺĵĔŇĨ 
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ŐįĬȮ0Ȯ&ŐĭĭĺŇĝŅĝňı' 
Ĕ, ľĴĺħĺŇĝŅĭńĚėńĭ 9 ȮľĬƞĺĵĔŇĨ 
ĕ, ľĴĺħĺŇĝŅŏĸŊŀĔ  21 ȮľĬƞĺĵĔŇĨ 
ė, ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ȮľĬƞĺĵĔŇĨ 

 

c) ĶŅĵĺŇĝŅ 

ĶľńĽĺŇĝŅĮĶŃĔŀĭħƟĺĵĨńĺŀńĔļĶŐĸŃĨńĺŏĸĕȮőħĵĴňėĺŅĴľĴŅĵȮħńĚĬňŘ 
ĔŅĶĔņľĬħĶľńĽĶŅĵĺŇĝŅȮŐĭƞĚŏĮƦĬȮ(1) ĔĶĦňĶŅĵĺŇĝŅȮĮĶŃĔŀĭħƟĺĵȮĨńĺŀńĔļĶŐĸŃĨńĺŏĸĕ

ĽŅĴľĸńĔȮŐĸŃȮ(2) ĔĶĦňĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEM ĮĶŃĔŀĭħƟĺĵȮĨńĺŀńĔļĶŐĸŃĨńĺŏĸĕľƟŅľĸńĔ 

ĶľńĽĨńĺŀńĔļĶȮȮ 
LNG ȮȮȮľĴŅĵĩŉĚȮȮȮĺŇĝŅĔĸŋƞĴĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 
CCC ȮȮȮȮľĴŅĵĩŉĚȮȮȮĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
ELE ȮȮȮȮľĴŅĵĩŉĚȮȮȮĺŇĝŅĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ 
GLA ȮȮȮȮľĴŅĵĩŉĚȮȮȮĺŇĝŅĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 

 
ĶľńĽĨńĺŏĸĕĶŅĵĺŇĝŅȮȮ 
&ĶŃĭŋŏĜıŅŃĶľńĽĨńĺŏĸĕȮXXX ĕŀĚľĸńĔĽŌĨĶĬňŘŏĪƞŅĬńŘĬ' 

ŏĸĕľĸńĔĶƟŀĵȮȮ     ľĴŅĵĩŉĚȮȮĶŃħńĭĕŀĚĺŇĝŅ 
ȮŏĸĕȮȮ/+2Ȯ          ľĴŅĵĩŉĚȮȮĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ȮŏĸĕȮȮ3Ȯ          ľĴŅĵĩŉĚȮȮĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĨƞĬńĔĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĶŃħńĭĮĶŇĠĠŅĨĶňĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟ 
ȮŏĸĕȮȮ4ȮĕŉŘĬœĮȮȮ    ľĴŅĵĩŉĚȮȮĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ŏĸĕľĸńĔĽŇĭȮľĴŅĵĩŉĚȮĔĸŋƞĴĺŇĝŅ 

ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 
ȮŏĸĕȮ.ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅĭńĚėńĭȮŐĸŃĺŇĝŅŏĸŊŀĔĶŃħńĭĔņľĬħĪŇĻĪŅĚ 
ȮŏĸĕȮ/ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĺĚěĶœĲĲƚŅ 
ȮŏĸĕȮ0ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬŏėĶŊŗŀĚĔĸœĲĲƚŅ 
ȮŏĸĕȮ1ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĶŃĭĭœĲĲƚŅ 
ȮŏĸĕȮ2ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĶŃĭĭĮƚŀĚĔńĬœĲĲƚŅ 
ȮŏĸĕȮ3ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬœĲĲƚŅŐĶĚĽŌĚ 
ȮŏĸĕȮ4ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬŏėĶŊŗŀĚĺńħœĲĲƚŅ 
ȮŏĸĕȮ5ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
ȮŏĸĕȮ6ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĶŃĭĭėĺĭėŋĴ 
ȮŏĸĕȮ7ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅľńĺĕƟŀıŇŏĻļȮ&Qncag_j' 
 
ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ 

ĶľńĽĨńĺŏĸĕĶŅĵĺŇĝŅĶŌĮŐĭĭȮM@CKȮȮ 
&ĶŃĭŋŏĜıŅŃĶľńĽĨńĺŏĸĕȮXXX ĕŀĚľĸńĔĽŌĨĶĬňŘŏĪƞŅĬńŘĬ' 

ŏĸĕľĸńĔľĴŊŗĬȮ   ľĴŅĵĩŉĚȮȮĶŃħńĭĕŀĚĺŇĝŅ 
ȮŏĸĕȮȮ/+2Ȯ        ľĴŅĵĩŉĚȮȮĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ȮŏĸĕȮȮ3Ȯ           ľĴŅĵĩŉĚȮȮĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĨƞĬńĔĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃħńĭĮĶŇĠĠŅĨĶňĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟ 
ȮŏĸĕȮȮ4ȮĕŉŘĬœĮȮȮ   ľĴŅĵĩŉĚȮȮĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ŏĸĕľĸńĔıńĬȮľĴŅĵĩŉĚȮĔĸŋƞĴĺŇĝŅ 

ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 
ȮŏĸĕȮ.ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅĭńĚėńĭȮŐĸŃĺŇĝŅŏĸŊŀĔĶŃħńĭĔņľĬħĪŇĻĪŅĚ 
ȮŏĸĕȮ/ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĺĚěĶœĲĲƚŅ 
ȮŏĸĕȮ0ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬŏėĶŊŗŀĚĔĸœĲĲƚŅ 
ȮŏĸĕȮ1ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĶŃĭĭœĲĲƚŅ 
ȮŏĸĕȮ2ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĶŃĭĭĮƚŀĚĔńĬœĲĲƚŅ 
ȮŏĸĕȮ3ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬœĲĲƚŅŐĶĚĽŌĚ 
ȮŏĸĕȮ4ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬŏėĶŊŗŀĚĺńħœĲĲƚŅ 
ȮŏĸĕȮ5ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
ȮŏĸĕȮ6ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĶŃĭĭėĺĭėŋĴ 
Ȯ 
ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ 
ȮŏĸĕȮ.ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅĭńĚėńĭȮŐĸŃĺŇĝŅŏĸŊŀĔĶŃħńĭĔņľĬħĪŇĻĪŅĚ 
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 ŏĸĕȮ.ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅĭńĚėńĭȮŐĸŃĺŇĝŅŏĸŊŀĔĶŃħńĭĔņľĬħĪŇĻĪŅĚ 
ȮŏĸĕȮ/ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
ȮŏĸĕȮ0ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬőĪĶėĴĬŅėĴ 
ȮŏĸĕȮ1ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬħŇěŇĪńĸŐĸŃœĴőėĶőıĶŏĞĽŏĞŀĶƢ 
ȮŏĸĕȮ2ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬėĺĭėŋĴĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 
ȮŏĸĕȮ4ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĽŅĶĽĬŏĪĻŐĸŃĽńĠĠŅĦ 
ȮŏĸĕȮ7ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅľńĺĕƟŀıŇŏĻļȮ&Qncag_j' 
 
ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 
ȮŏĸĕȮ.ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅĭńĚėńĭȮŐĸŃĺŇĝŅŏĸŊŀĔĶŃħńĭĔņľĬħĪŇĻĪŅĚ 
ȮŏĸĕȮ/ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬėĦŇĨĻŅĽĨĶƢĽņľĶńĭĽńĠĠŅĦŐĸŃĶŃĭĭ 
ȮŏĸĕȮ0ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
ȮŏĸĕȮ1ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶĺńħ 
ȮŏĸĕȮ2ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶėĺĭėŋĴ 
ȮŏĸĕȮ3ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 
ȮŏĸĕȮ6ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĴŅĨĶĺŇĪĵŅ 
ȮŏĸĕȮ7ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅľńĺĕƟŀıŇŏĻļȮ&Qncag_j' 

ŏĸĕľĸńĔľĬƞĺĵȮȮľĴŅĵĩŉĚȮȮĸņħńĭĺŇĝŅȮŒĬŐĨƞĸŃĽŅĝŅĺŇĝŅ 

ȮŏĸĕȮ/ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
ȮŏĸĕȮ0ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬőĪĶėĴĬŅėĴ 
ȮŏĸĕȮ1ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬħŇěŇĪńĸŐĸŃœĴőėĶőıĶŏĞĽŏĞŀĶƢ 
ȮŏĸĕȮ2ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬėĺĭėŋĴĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 
ȮŏĸĕȮ4ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĽŅĶĽĬŏĪĻŐĸŃĽńĠĠŅĦ 
Ȯ 
ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 
ȮŏĸĕȮ.ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅĭńĚėńĭȮŐĸŃĺŇĝŅŏĸŊŀĔĶŃħńĭĔņľĬħĪŇĻĪŅĚ 
ȮŏĸĕȮ/ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬėĦŇĨĻŅĽĨĶƢĽņľĶńĭĽńĠĠŅĦŐĸŃĶŃĭĭ 
ȮŏĸĕȮ0ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
ȮŏĸĕȮ1ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶĺńħ 
ȮŏĸĕȮ2ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶėĺĭėŋĴ 
ȮŏĸĕȮ3ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 
ȮŏĸĕȮ6ȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĴŅĨĶĺŇĪĵŅ 
Ȯ 
ŏĸĕľĸńĔĶƟŀĵȮȮľĴŅĵĩŉĚȮȮĸņħńĭĺŇĝŅȮŒĬŐĨƞĸŃĽŅĝŅĺŇĝŅ 
 
ŏĸĕľĸńĔĽŇĭ+ľĬƞĺĵȮȮľĴŅĵĩŉĚȮȮĸņħńĭĺŇĝŅĶŌĮŐĭĭȮOBEM ŐĭƞĚŏĮƦĬ 
2ȮĔĶĦňȮħńĚĬňŘȮȮ 
ȮȮȮ1'ȮĶŅĵĺŇĝŅĪňŗĮĶńĭŏĮƦĬĶŌĮŐĭĭȮOBEMȮőħĵœĴƞŐĨĔĶŅĵĺŇĝŅȮŒĝƟȮ00 
ȮȮȮ2'ȮĶŅĵĺŇĝŅĪňŗĮĶńĭŏĮƦĬĶŌĮŐĭĭ OBEMȮőħĵŐĨĔĶŅĵĺŇĝŅȮŒĝƟĨńĺŏĸĕȮ01-09Ȯ
ĨŅĴĸņħńĭŐĸŃěņĬĺĬĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEMȮĪňŗŐĨĔŀŀĔĴŅ 

 

 

Ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭȮ 
ĽņľĶńĭŐįĬȮ1.2ȮŐĭĭĺŇĝŅĔŅĶ   9 ȮľĬƞĺĵĔŇĨ 

ECE  400  ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭ     3(3-0-9) 
Ȯ &QwqrckȮ?l_jwqgqȮRcaflgoscq' 

ECE  401  ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ     0(2-.-4) 
Ȯ &Research Methodology' 

ECE  401  ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ   3(3-0-9) 
Ȯ &Advanced Mathematics for Electrical Engineering' 

ECE  402  ĽńĴĴĬŅ       /(.-1-1) 
Ȯ &Qckgl_p' 

ľĶŊŀ 

ELE  402  ĽńĴĴĬŅ       /(.-1-1) 
Ȯ &Qckgl_p' 

ľĶŊŀ 
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GLA  402  ĽńĴĴĬŅ       /(.-1-1) 
Ȯ &Qckgl_p' 

ľĴŅĵŏľĨŋȮ:ȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅȮEEE 604ȮľĶŊŀȮENE 604ȮľĶŊŀȮINC ȮȮ
604ȮĨŅĴĽŅĕŅĺŇĝŅĕŀĚĬńĔĻŉĔļŅ 

 
ĽņľĶńĭŐįĬȮ2ȮŐĭĭĺŇĝŅĝňı   9 ȮľĬƞĺĵĔŇĨ 

ECE  4.5.. ĔŅĶĭĶŇľŅĶőėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅ   3(3-0-9) 
Ȯ &Cjcarpga_jȮCleglccpgleȮNpmhcarȮK_l_eckclr' 

ECE  40600 ŏĻĶļĻŅĽĨĶƢĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ    3(3-0-9) 
Ȯ &CamlmkgaqȮfor Electrical Engineering' 

ECE  401  ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ     0(2-.-4) 
Ȯ &Research Methodology' 

ECE  402  ĽńĴĴĬŅ       /(.-1-1) 
Ȯ &Qckgl_p' 
 

ľĶŊŀ 
ELE  402  ĽńĴĴĬŅ       /(.-1-1) 

Ȯ &Qckgl_p' 
ľĶŊŀ 
GLA  402  ĽńĴĴĬŅ       /(.-1-1) 

Ȯ &Qckgl_p' 
ľĴŅĵŏľĨŋȮ:ȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅȮEEE 604ȮľĶŊŀȮENE 604ȮľĶŊŀȮINC ȮȮ

604ȮĨŅĴĽŅĕŅĺŇĝŅĕŀĚĬńĔĻŉĔļŅ 
 
 

ĕ,ȮľĴĺħĺŇĝŅŏĸŊŀĔȮĽņľĶńĭŐįĬȮ1.2ȮŐĭĭĺŇĝŅĔŅĶ ȮȮȮ  ȮȮȮ 13ȮȮľĬƞĺĵĔŇĨ 
     ĽņľĶńĭŐįĬȮ2ȮŐĭĭĺŇĝŅĝňı  ȮȮȮ  21ȮȮľĬƞĺĵĔŇĨ 
őħĵěŃĨƟŀĚŏĸŊŀĔŏĶňĵĬĺŇĝŅŒĬĔĸŋƞĴĨŅĴĽŅĕŅĺŇĝŅĕŀĚĬńĔĻŉĔļŅȮŀĵƞŅĚĬƟŀĵȮ6ȮľĬƞĺĵĔŇĨȮŒĬĕĦŃĪňŗ 
ĺŇĝŅŏĸŊŀĔĬŀĔĔĸŋƞĴŒľƟĕŀıŇěŅĶĦŅŀĬŋĴńĨŇěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

 
ĔĸŋƞĴĺŇĝŅŏĸŊŀĔħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 
ECE  50.  ĶŃĭĭœĲĲƚŅĔņĸńĚĸŅĔěŌĚĶĩœĲ    3(3-0-9) 

  (Railway Traction Systems) 
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ECE  51.  ėŋĦĳŅıĔņĸńĚœĲĲƚŅ    ȮȮȮȮ 3(3-0-9) 
  (Power Quality) 

ECE  51/  ĶŃĭĭőĲőĨőĺĸĨŅŀŇĔ     3(3-0-9) 
  (Photovoltaic Systems) 

ECE  51000  ĺŇĻĺĔĶĶĴĺŇŏėĶŅŃľƢĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃ   3(3-0-9) 
  (Qk_prȮD_armpwȮQwqrckȮ_l_jwqrȮCleglccpgle) 

ECE  55.  ĔŅĶėĺĭėŋĴĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ   3(3-0-9) 

  ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮȮ 
  (Control of Power Electronics Circuits and its Applications) 

ECE  55/  ĺĚěĶŐĮĸĚįńĬĔņĸńĚœĲĲƚŅŐĭĭŏĶőĞŐĬĬĞƢ   3(3-0-9) 
   (Resonant Power Converters) 
ECE  550  ŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢȮĔŅĶėĺĭėŋĴ   3(3-0-9)Ȯ 

ŐĸŃĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢĕŀĚĶŃĭĭĪňŗĮĶŃĔŀĭħƟĺĵ 
ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 

  (Modeling, Control, and Simulation of  
Power Electronic-Based Systems) 

ECE  56.  ĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸ     3(3-0-9) 
   (Digital Control Systems) 

ECE  402  ĔŅĶėĺĭėŋĴĽĴńĵŒľĴƞĕŀĚĕńĭŏėĸŊŗŀĬĴŀŏĨŀĶƢœĲĲƚŅĔĶŃŐĽĽĸńĭ 3(3-0-9) 
  (Modern Control of AC Drives) 

ECE  41.  ĔŅĶĮĶŃŏĴŇĬŐĸŃĔŅĶĮĶńĭĮĶŋĚėŋĦĳŅıĔņĸńĚœĲĲƚŅ  3(3-0-9) 
  (Power Quality Assessment and Mitigation) 

ECE  41/  ŐĴĝĝňĬŏĸŇĶƢĬĬŇŗĚ    ȮȮȮ  3(3-0-9) 
  (Machine Learning) 

ECE  45.  ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮȮ  3(3-0-9 Ȯ 
  (Power Electronics Devices and its Applications' 

ECE  47.  ľńĺĕƟŀıŇŏĻļȮ/    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮG' 

ECE  47/  ľńĺĕƟŀıŇŏĻļȮ0    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮGG' 
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ECE  470  ľńĺĕƟŀıŇŏĻļȮ1    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮGGG' 

ECE  471  ľńĺĕƟŀıŇŏĻļȮ2    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮGT' 

 
ĔĸŋƞĴĺŇĝŅŏĸŊŀĔħƟŅĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ 
ELE  3/3  ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ     3(3-0-9) 

  (Integrated Circuit Design) 

ELE  340  ĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃĴĺĸįĸĳŅı    3(3-0-9) 

ŐĸŃĔŅĶŏĶňĵĬĶŌƟĳŅıőħĵŒĝƟėŀĴıŇĺŏĨŀĶƢ    
  (Image Processing and Computer Vision) 

ELE  4/2  ĺŇīňĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇı    3(3-0-9) 
  (System on Chip (SOC) Design Methodologies) 

ELE  401  ŏėĶŊŀĕƞŅĵŏĽƟĬŒĵŐĔƟĺĬņŐĽĚ    3(3-0-9) 
  (Optical Fiber Networks) 

ELE  406  ĔŅĶĽŊŗŀĽŅĶŐĩĭėĺŅĴĩňŗĔĺƟŅĚŒĬĕĦŃŏėĸŊŗŀĬĪňŗ  3(3-0-9) 
    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(Mobile Broadband Communication) 

ELE  47.  ľńĺĕƟŀıŇŏĻļȮ/    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮG' 

ELE  47/  ľńĺĕƟŀıŇŏĻļȮ0    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮGG' 

ELE  470  ľńĺĕƟŀıŇŏĻļȮ1    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮGGG' 

ELE  471  ľńĺĕƟŀıŇŏĻļȮ2    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮGT' 
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ĔĸŋƞĴĺŇĝŅŏĸŊŀĔħƟŅĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 

GLA  30/  ŏĪėĬŇėĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħĽņľĶńĭĚŅĬĪŅĚĺŇĻĺĔĶĶĴ 3(3-0-9) 
  (Mnrgkgx_rgmlȮRcaflgoscqȮglȮCleglccpgle) 

GLA  300  ĔŅĶŏĝŊŗŀĴĨƞŀĕŀĚĽĶĶıĽŇŗĚŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ  3(3-0-9) 
  (Internet of Things and Automation) 

GLA  32/  ĪķļġňĔŅĶėĺĭėŋĴĽĴńĵŒľĴƞħƟĺĵĺŇīňĮĶŇĳŌĴŇĽĩŅĬŃ  3(3-0-9) 
  (Modern Control Theory Using StateȮSpace Method) 

GLA  44/  őėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭĸŉĔŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮȮȮȮȮȮ 3(3-0-9) 
  (Deep Neural Networks and Artificial Intelligence) 

GLA  47.  ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ     3(3-0-9'Ȯ 
  (Introduction to Data Science' 

GLA  47/  ľńĺĕƟŀıŇŏĻļȮ0    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮGG' 

GLA  470  ľńĺĕƟŀıŇŏĻļȮ1    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮGGG' 

GLA  471  ľńĺĕƟŀıŇŏĻļȮ2    ȮȮ  3(3-0-9 Ȯ 
  (Qncag_jȮRmngaȮGT' 

 
 ė,ȮĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ      

ĽņľĶńĭŐįĬȮ/,/ȮŐĭĭĺŇĝŅĔŅĶ               14ȮľĬƞĺĵĔŇĨȮ 

ECE  605  ĺŇĪĵŅĬŇıĬīƢȮ      36 ľĬƞĺĵĔŇĨ 
  (Thesis) 

ľĶŊŀ 
ELE  403  ĺŇĪĵŅĬŇıĬīƢȮ      36 ľĬƞĺĵĔŇĨ 

  (Thesis) 
ľĶŊŀ 
GLA  403  ĺŇĪĵŅĬŇıĬīƢȮ      36 ľĬƞĺĵĔŇĨ 

  (Thesis) 
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ĽņľĶńĭŐįĬȮ/,0ȮŐĭĭĺŇĝŅĔŅĶ               /0ȮľĬƞĺĵĔŇĨȮ 

ECE  604  ĺŇĪĵŅĬŇıĬīƢȮ      /0 ľĬƞĺĵĔŇĨ 
  (Thesis) 

ľĶŊŀ 
ELE  404  ĺŇĪĵŅĬŇıĬīƢȮ      /0 ľĬƞĺĵĔŇĨ 

  (Thesis) 
 
ľĶŊŀ 
GLA  404  ĺŇĪĵŅĬŇıĬīƢȮ      /0 ľĬƞĺĵĔŇĨ 

  (Thesis) 
 

ĽņľĶńĭŐįĬȮ0ȮŐĭĭĺŇĝŅĝňı       4ȮľĬƞĺĵĔŇĨȮ 

ECE  607  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ     4 ľĬƞĺĵĔŇĨ 
  (GndenclbclrȮQrsbw) 

ľĶŊŀ 
ELE  407  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ     4 ľĬƞĺĵĔŇĨ 

  (GndenclbclrȮQrsbw) 
ľĶŊŀ 
GLA  407  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ     4 ľĬƞĺĵĔŇĨ 

  (GndenclbclrȮQrsbw) 
 

Ě,ȮĺŇĝŅĳŅļŅŀńĚĔķļȮ       ȮȮȮȮȮȮœĴƞĬńĭľĬƞĺĵĔŇĨ 

LNG  550  ĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽņľĶńĭĬńĔĻŉĔļŅĶŃħńĭ        2(1-2-6' (S/U) 
  ĭńĦĤŇĨĻŉĔļŅ 

   (Remedial English Course for Post Graduate Students) 
LNG  600  ĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĽņľĶńĭȮ     Ȯ3(2-2-9& (S/U) 
  ĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

  (Inssessional English Course for Post Graduate Students) 

ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅĨƟŀĚŏĶňĵĬĺŇĝŅȮLNG 550 ŐĸŃ/ľĶŊŀȮLNG 600 ľĶŊŀœħƟĶńĭĔŅĶĵĔŏĺƟĬȮĪńŘĚĬňŘ 
ĕŉŘĬŀĵŌƞĔńĭĶŃħńĭėŃŐĬĬĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļȮŐĸŃŏĚŊŗŀĬœĕĨŅĴĪňŗėĦŃĻŇĸĮĻŅĽĨĶƢĔņľĬħ 

 



43 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

2.3.3) ŐĬĺėŇħŒĬĔŅĶŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ ĔŅĶĺńħȮŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
2.3.3,/)ȮĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮŏıŊŗŀıńĥĬŅįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶ

ŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅ 
 

a) ŐįĬĔŅĶĻŉĔļŅȮ 

ŐįĬȮ1.1 ŐĭĭĺŇĝŅĔŅĶȮ&ĺŇĪĵŅĬŇıĬīƢȮ36 ľĬƞĺĵĔŇĨ' 
ĝńŘĬĮƖĪňŗȮ1ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
ECE 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
4Ȯ(0-/0-02' 

ľĶŊŀ 
ELE 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
4Ȯ(0-/0-02' 

ľĶŊŀ 
GLA 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
4Ȯ(0-/0-02' 

 ĶĺĴ  4Ȯ(0-/0-02' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ14 
 
 
ĝńŘĬĮƖĪňŗȮ1ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
ECE 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
/.Ȯ(0-0.-2.' 

ľĶŊŀ 
ELE 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
/.Ȯ(0-0.-2.' 

ľĶŊŀ 
GLA 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
/.Ȯ(0-0.-2.' 

 ĶĺĴ  /.Ȯ(0-0.-2.' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ4. 
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ĝńŘĬĮƖĪňŗȮ0ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
ECE 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
/.Ȯ(0-0.-2.' 

ľĶŊŀ 
ELE 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
/.Ȯ(0-0.-2.' 

ľĶŊŀ 
GLA 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
/.Ȯ(0-0.-2.' 

 ĶĺĴ  /.Ȯ(0-0.-2.' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ4. 
 
 
 
ĝńŘĬĮƖĪňŗȮ0ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
ECE 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
/.Ȯ(0-0.-2.' 

ľĶŊŀ 
ELE 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
/.Ȯ(0-0.-2.' 

ľĶŊŀ 
GLA 605 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
/.Ȯ(0-0.-2.' 

 ĶĺĴ  /.Ȯ(0-0.-2.' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ4. 
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ŐįĬȮ1.0 ŐĭĭĺŇĝŅĔŅĶȮ&ĺŇĪĵŅĬŇıĬīƢȮ/0 ľĬƞĺĵĔŇĨ' 
ĝńŘĬĮƖĪňŗȮ1ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
ECE 6.. ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭ 

(QwqrckȮ?l_jwqgqȮRcaflgosc) 
1Ȯ(1-.-7' 

ECE 6./ ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ 
&Pcqc_pafȮKcrfmbmjmew' 

0Ȯ(0-.-4' 

ECE 6.1 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ 
&?bt_lacbȮK_rfck_rga_jȮdmpȮCjcarpga_jȮCleglccpgle' 

1Ȯ(1-.-7' 
 

ECE 6.2 ĽńĴĴĬŅ 
&Qckgl_p' 

/Ȯ(.-1-1' 

ľĶŊŀ 
ELE 602 ĽńĴĴĬŅ 

&Qckgl_p' 
/Ȯ(.-1-1' 

ľĶŊŀ 
GLA 602 ĽńĴĴĬŅ 

&Qckgl_p' 
/Ȯ(.-1-1' 

 ĶĺĴ  7Ȯ(6-1-05' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ16 
 
 
ĝńŘĬĮƖĪňŗȮ1ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
VVV vvv ĺŇĝŅŏĸŊŀĔȮ/ 

(CjcargtcȮAmspqcȮG) 
1Ȯ(1-.-7' 

VVV vvv ĺŇĝŅŏĸŊŀĔȮ0 
(CjcargtcȮAmspqcȮGG) 

1Ȯ(1-.-7' 

VVV vvv ĺŇĝŅŏĸŊŀĔȮ1 
(CjcargtcȮAmspqcȮGGG) 

1Ȯ(1-.-7' 

ECE 6.4 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

1Ȯ(.-4-/0' 

ľĶŊŀ 
ELE 6.4 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
1Ȯ(.-4-/0' 

ľĶŊŀ 
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GLA 6.4 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

1Ȯ(.-4-/0' 

 ĶĺĴ  /0Ȯ(7-4-17' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ32 
 
ĝńŘĬĮƖĪňŗȮ0ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
VVV vvv ĺŇĝŅŏĸŊŀĔȮ2 

(CjcargtcȮAmspqcȮGT) 
1Ȯ(1-.-7' 
 

VVV vvv ĺŇĝŅŏĸŊŀĔȮ3 
(CjcargtcȮAmspqcȮT) 

1Ȯ(1-.-7' 

ECE 6.4 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

1Ȯ(.-4-/0' 

ľĶŊŀ 
ELE 6.4 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
1Ȯ(.-4-/0' 

ľĶŊŀ 
GLA 6.4 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
1Ȯ(.-4-/0' 

 ĶĺĴ  7Ȯ(4-4-1.' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ20 
 
 
ĝńŘĬĮƖĪňŗȮ0ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
ECE 6.4 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
4Ȯ(.-/0-02' 

ľĶŊŀ 
ELE 6.4 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
4Ȯ(.-/0-02' 

ľĶŊŀ 
GLA 6.4 ĺŇĪĵŅĬŇıĬīƢ 

(Thesis) 
4Ȯ(.-/0-02' 

 ĶĺĴ  4Ȯ(.-/0-02' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ14 
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ŐįĬȮ0 ŐĭĭĺŇĝŅĝňıȮ&ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ4 ľĬƞĺĵĔŇĨ' 
ĝńŘĬĮƖĪňŗȮ1ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
ECE 6./ ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ 

&Pcqc_pafȮKcrfmbmjmew' 
0Ȯ(0-.-4' 

ECE 6.500 ĔŅĶĭĶŇľŅĶőėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅ 
&Cjcarpga_jȮCleglccpgleȮNpmhcarȮK_l_eckclr' 

1Ȯ(1-.-7' 

ECE 6.600 ŏĻĶļģĻŅĽĨĶƢĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ 
&CamlmkgaqȮdmpȮCjcarpga_jȮEngineering' 

1Ȯ(1-.-7' 

ECE 6.2 ĽńĴĴĬŅ 
&Qckgl_p' 

/Ȯ(.-1-1' 

ľĶŊŀ 
ELE 602 ĽńĴĴĬŅ 

&Qckgl_p' 
/Ȯ(.-1-1' 

ľĶŊŀ 
GLA 602 ĽńĴĴĬŅ 

&Qckgl_p' 
/Ȯ(.-1-1' 

 ĶĺĴ  7Ȯ(6-1-05' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ16 
 
 
ĝńŘĬĮƖĪňŗȮ1ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
VVV vvv ĺŇĝŅŏĸŊŀĔȮ/ 

(CjcargtcȮAmspqcȮG) 
1Ȯ(1-.-7' 

VVV vvv ĺŇĝŅŏĸŊŀĔȮ0 
(CjcargtcȮAmspqcȮGG) 

1Ȯ(1-.-7' 

VVV vvv ĺŇĝŅŏĸŊŀĔȮ1 
(CjcargtcȮAmspqcȮGGG) 

1Ȯ(1-.-7' 

VVV vvv ĺŇĝŅŏĸŊŀĔȮ2 
(CjcargtcȮAmspqcȮGT) 

1Ȯ(1-.-7' 

 ĶĺĴ  /0Ȯ(/0-.-14' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ26 
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ĝńŘĬĮƖĪňŗȮ0ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
VVV vvv ĺŇĝŅŏĸŊŀĔȮ3 

(CjcargtcȮAmspqcȮT) 
1Ȯ(1-.-7' 

VVV vvv ĺŇĝŅŏĸŊŀĔȮ4 
(CjcargtcȮAmspqcȮTG) 

1Ȯ(1-.-7' 

ECE 6.7 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
&GlbcnclbclrȮQrsbw' 

1Ȯ(.-4-/0' 

ľĶŊŀ 
ELE 607 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

&GlbcnclbclrȮQrsbw' 
1Ȯ(.-4-/0' 

ľĶŊŀ 
GLA 607 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

&GlbcnclbclrȮQrsbw' 
1Ȯ(.-4-/0' 

 ĶĺĴ  7Ȯ(4-4-1.' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ20 
 
ĝńŘĬĮƖĪňŗȮ0ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0       ȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨ 
VVV vvv ĺŇĝŅŏĸŊŀĔȮ5 

(CjcargtcȮAmspqcȮTGG) 
1Ȯ(1-.-7' 

ECE 6.7 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
&GlbcnclbclrȮQrsbw' 

1Ȯ(.-4-/0' 

ľĶŊŀ 
ELE 607 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

&GlbcnclbclrȮQrsbw' 
1Ȯ(.-4-/0' 

ľĶŊŀ 
GLA 607 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

&GlbcnclbclrȮQrsbw' 
1Ȯ(.-4-/0' 

 ĶĺĴ  4Ȯ(1-4-0/' 
 ĝńŗĺőĴĚȮ-ĽńĮħŅľƢ  ;Ȯ1. 
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b) ŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟȮ&Learning Pathway)  
ŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘĮĶŃĔŀĭħƟĺĵȮ1ȮŏĽƟĬĪŅĚȮħńĚĨƞŀœĮĬňŘ 

ĝŊŗŀŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟȮ8ȮĔŅĶěńħĔŅĶĺŇĻĺĔĶĶĴŐĸŃĺŇŏėĶŅŃľƢĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃȮ&Engineering 
Management and Smart Factory System Analysis) ŏıŊŗŀĬņœĮĽŌƞĔŅĶĮĶŃĔŀĭŀŅĝňıŒĬĔŅĶŏĮƦĬĺŇĻĺĔĶ
įŌƟĭĶŇľŅĶĵŋėŒľĴƞ 

ėņŀīŇĭŅĵŏıŊŗŀŐĬŃĬņŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟȮ8ȮŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟĬňŘĩŌĔŀŀĔŐĭĭĴŅŏıŊŗŀĵĔĶŃħńĭĺŇĻĺĔĶ
ŒľƟĔƟŅĺĽŌƞĭĪĭŅĪįŌƟĭĶŇľŅĶőėĶĚĔŅĶŐĸŃĬńĔĺŇŏėĶŅŃľƢĶŃĭĭĪňŗĴňėĺŅĴŏĕƟŅŒěĶŀĭħƟŅĬĪńŘĚŏĝŇĚŏĪėĬŇėŐĸŃŏĝŇĚīŋĶĔŇěȮ
ĞŉŗĚŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟĬňŘĮĶŃĔŀĭħƟĺĵĺŇĝŅŐĭĭȮM@CKȮěņĬĺĬȮ1ȮĶŅĵĺŇĝŅȮĶŅĵĺŇĝŅĸŃȮ1ȮľĬƞĺĵĔŇĨȮ 
ĶĺĴŏĮƦĬȮ7ȮľĬƞĺĵĔŇĨȮőħĵŏĶŇŗĴĨƟĬĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĮŌıŊŘĬģŅĬĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶĪňŗěņŏĮƦĬįƞŅĬĶŅĵĺŇĝŅ 
EEE 4.5..ȮĔŅĶĭĶŇľŅĶőėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&electrical engineering project management)  
ŏıŊŗŀŏĶňĵĬĶŌƟĔŅĶĺŅĚŐįĬĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶěńħĔŅĶĪĶńıĵŅĔĶȮėĺĭėŌƞĔńĭĶŅĵĺŇĝŅȮEEE 4.6..Ȯ
ŏĻĶļģĻŅĽĨĶƢĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅȮ&economics for electrical engineering) ŏıŊŗŀŒľƟĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ėĺŅĴėŋƟĴėƞŅĕŀĚĔŅĶĸĚĪŋĬŐĸŃĨńħĽŇĬŒěŏĝŇĚīŋĶĔŇěœħƟŀĵƞŅĚŐĴƞĬĵņȮĞŉŗĚŏĴŊŗŀįƞŅĬĶŅĵĺŇĝŅĪńŘĚĽŀĚħńĚĔĸƞŅĺĕƟŅĚĨƟĬ
ěŅĔĬńŘĬěŃĴŋƞĚŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĽŌƞĔŅĶĮĢŇĭńĨŇěĶŇĚŒĬĶŅĵĺŇĝŅȮEEE 310..ȮĺŇĻĺĔĶĶĴĺŇŏėĶŅŃľƢĶŃĭĭ
őĶĚĚŅĬŀńěĜĶŇĵŃȮ&smart factory system analyst engineering) ŏıŊŗŀİƗĔİĬĔŅĶŏĮƦĬĬńĔĺŇŏėĶŅŃľƢĶŃĭĭĪňŗ
ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶįĸŇĨœĮĽŌƞőĶĚĚŅĬŀńěĜĶŇĵŃőħĵŏĝŊŗŀĴőĵĚŏĪėőĬőĸĵňŏĕƟŅĔńĭĔŅĶĭĶŇľŅĶ
ěńħĔŅĶœħƟŀĵƞŅĚœĶƟĶŀĵĨƞŀ 

ĳŅıĽĶŋĮŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ:  

 
 
 
 
 
 

 
c) ŀīŇĭŅĵĩŉĚĺŇīňĔŅĶŀŀĔŐĭĭĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗĔĶŃĨŋƟĬŒľƟįŌƟŏĶňĵĬŏĔŇħĔŅĶŏĶňĵĬĶŌƟȮ 

ȮȮȮȮȮȮȮȮȮȮĶŌƟěńĔĺŇīňŐĽĺĚľŅėĺŅĴĶŌƟȮĮĸŌĔİƤĚŒľƟįŌƟŏĶňĵĬŏĔŇħĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ (Lifelong Learning)ȮŐĸŃŏĔŇħĔĶŀĭ
ėŇħŐĭĭŏĨŇĭőĨȮ&Growth Mindset) 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĴňŏĮƚŅľĴŅĵŏıŊŗŀĽĶƟŅĚŐĸŃıńĥĬŅ
ĴľŅĭńĦĤŇĨŒľƟœĴƞŏıňĵĚŐĨƞĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĝŇĚĸŉĔĪŅĚĺŇĻĺĔĶĶĴȮŐĨƞĵńĚĨƟŀĚĴňĪńĔļŃŒĬĔŅĶĮĶńĭĨńĺŐĸŃŐĽĺĚľŅ
ėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚŀĵƞŅĚœĴƞľĵŋħĬŇŗĚȮőħĵĴňŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟħńĚĬňŘ 

CCCȮ4.5.. CCCȮ4.6.. 

CCCȮ310.. 
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1. ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬĔŅĶĺŇěńĵŐĸŃĔŅĶŐĔƟĮƤĠľŅěĶŇĚȮ&pesearch _lb nroblem-̀ ased 
jearning)ȮėŊŀȮĔŅĶĺŇěńĵŏĝŇĚĸŉĔĽņľĶńĭįŌƟŏĶňĵĬŐįĬĺŇĝŅĔŅĶĪňŗŏĮƦĬĶŅĔģŅĬėĺŅĴŏĕƟĴŐĕŖĚĕŀĚľĸńĔĽŌĨĶȮ 
őħĵěŃŏĬƟĬĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔĶŃĭĺĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮĞŉŗĚĔĶŃĭĺĬĔŅĶĽŊĭėƟĬȮĺŇŏėĶŅŃľƢȮŐĸŃĽńĚŏėĶŅŃľƢŀĚėƢ
ėĺŅĴĶŌƟĬňŘȮěŃŏĮƦĬĔŅĶĔĶŃĨŋƟĬŒľƟįŌƟŏĶňĵĬŏĔŇħĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĽņľĶńĭįŌƟŏĶňĵĬŐįĬĺŇĝŅĝňıěŃŏĮƦĬĔŅĶŏĶňĵĬĶŌƟőħĵ
ŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮĞŉŗĚěŃŏĬƟĬŒľƟĬņőěĪĵƢĮƤĠľŅěĶŇĚĴŅŏĮƦĬľńĺĕƟŀŒĬĔŅĶĪņĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮőħĵĔŅĶŏĶňĵĬŐĭĭ
ĭŌĶĦŅĔŅĶĔńĭĚŅĬěĶŇĚĬňŘěŃĝƞĺĵĔĶŃĨŋƟĬŒľƟįŌƟŏĶňĵĬŏľŖĬėŋĦėƞŅĕŀĚĽŇŗĚĪňŗŏĶňĵĬȮŏĔŇħŐĶĚěŌĚŒěȮŐĸŃĶŌƟěńĔĺŇīňŐĽĺĚľŅ
ėĺŅĴĶŌƟŏıŊŗŀĬņœĮŐĔƟĮƤĠľŅœħƟŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴ 

0,ȮĔŅĶĮĸŌĔİƤĚĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨħƟĺĵŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅĪňŗĩŌĔŀŀĔŐĭĭŒľƟĴňėĺŅĴĪńĬĽĴńĵŐĸŃ
ĮĶńĭŏĮĸňŗĵĬœĮĨŅĴŏĪėőĬőĸĵňĪňŗŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺȮĞŉŗĚĔŅĶĴŀĭľĴŅĵĚŅĬěŃŏĬƟĬŒľƟįŌƟŏĶňĵĬĽŊĭėƟĬĕƟŀĴŌĸ
ěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗŏĮƦĬĮƤěěŋĭńĬŐĸŃĬƞŅŏĝŊŗŀĩŊŀȮĽƞĚįĸĪņŒľƟįŌƟŏĶňĵĬŏĔŇħĪńĔļŃĔŅĶĶŌƟĺŇīňŏĶňĵĬĶŌƟȮ&jearning how to 
learn)ȮĞŉŗĚŏĮƦĬľńĺŒěĽņėńĠĕŀĚĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĬŀĔěŅĔĬňŘĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶĪňŗĵŊħľĵŋƞĬ
ħƟĺĵĔŅĶŀŀĔŐĭĭĴŅŏıŊŗŀĶŀĚĶńĭĺŇĻĺĔĶŐĸŃįŌƟĪňŗĨƟŀĚĔŅĶĵĔĶŃħńĭĪńĔļŃȮőħĵĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĬŀĔĺńĬ
ŐĸŃŏĺĸŅĶŅĝĔŅĶŏĮƦĬĔŅĶĽĶƟŅĚĶŃĭĭĬŇŏĺĻĔŅĶŏĶňĵĬĶŌƟĪňŗŏŀŊŘŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĔĸńĭŏĕƟŅĴŅŏĨŇĴŏĨŖĴėĺŅĴĶŌƟœħƟĨĸŀħ
ĝƞĺĚĺńĵĔŅĶĪņĚŅĬ 

1,ȮĔŅĶŏĽĶŇĴĽĶƟŅĚĔĶŀĭėŇħŐĭĭŏĨŇĭőĨįƞŅĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗŒľƟįŌƟŏĶňĵĬœħƟŏįĝŇĠĔńĭőěĪĵƢĺŇěńĵĪňŗĪƟŅ
ĪŅĵľĶŊŀőěĪĵƢĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴĪňŗĞńĭĞƟŀĬȮőħĵŀŅěŅĶĵƢįŌƟĽŀĬȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃŀŅěŅĶĵƢĮĶŃěņ
ľĸńĔĽŌĨĶěŃĪņľĬƟŅĪňŗŒľƟĕƟŀĴŌĸĮƚŀĬĔĸńĭŏĝŇĚĭĺĔŏıŊŗŀŒľƟįŌƟŏĶňĵĬĨĶŃľĬńĔœħƟĺƞŅŀŋĮĽĶĶėľĶŊŀĕƟŀįŇħıĸŅħěŅĔĔŅĶ
ĪħĸŀĚĺŇěńĵėŊŀĽƞĺĬľĬŉŗĚĕŀĚĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĬņœĮĽŌƞĔŅĶıńĥĬŅĪňŗħňĵŇŗĚĕŉŘĬȮĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĵńĚŒľƟ
ėĺŅĴĽņėńĠĔńĭĔŅĶĮĶŃŏĴŇĬįĸĪňŗŏĬƟĬĔŅĶıńĥĬŅȮ&dormative _ssessment)ȮįƞŅĬĔŅĶĮĶŃŏĴŇĬįĸĶŃľĺƞŅĚŏĶňĵĬȮ
ėĺĭėŌƞœĮĔńĭĔŅĶĽŀĭĺńħįĸȮőħĵĮĶŃŏĴŇĬěŅĔėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬĺŇěńĵȮőėĶĚĚŅĬȮŐĸŃĔŅĶĬņŏĽĬŀ 
ĞŉŗĚĝƞĺĵĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬŏĔŇħėĺŅĴĔĸƟŅĪňŗěŃĪħĸŀĚȮĔĸƟŅėŇħĬŀĔĔĶŀĭȮŐĸŃıńĥĬŅĻńĔĵĳŅıĕŀĚĨĬŏŀĚŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 
 

2.3.3.2) ĔŅĶŀŀĔŐĭĭĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ
ĶŃħńĭĶŅĵĺŇĝŅ 

a) ėĺŅĴĽŀħėĸƟŀĚĕŀĚȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃŐĬĺĪŅĚĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŒľƟĭĶĶĸŋĨŅĴįĸĸńıīƢĪňŗľĸńĔĽŌĨĶĔņľĬħȮ&Constructive Alignment' 
ĽŅĴŅĶĩĽĶŋĮœħƟħńĚĬňŘ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ ŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ ŐĬĺĪŅĚĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 

PLOȮ1Ȯ8ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĪķļġň
ŐĸŃŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ
ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ
őĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴĶŃĭĭ
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ ŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ ŐĬĺĪŅĚĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
ėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮĶĺĴĩŉĚ
ĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀ
ĽĶƟŅĚĽĶĶėƢįĸĸńıīƢĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ĨŀĭĽĬŀĚĨƞŀĭĶŇĭĪĪŅĚȮĺŇĝŅĔŅĶȮ
ľĶŊŀĺŇĝŅĝňıȮœħƟ 
SubPLO1?Ȯ8ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ĮƤĠľŅȮĽńĚŏėĶŅŃľƢŐĬĺėŇħȮŐĸŃĶŃĭŋ
ĽŅŏľĨŋĕŀĚĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴȮőħĵ
ŀŅĻńĵľĸńĔĔŅĶĪŅĚĪķļġňȮ
ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĻĺĔĶĶĴĪňŗĽŀħėĸƟŀĚĔńĭŏĚŊŗŀĬœĕŐĸŃ
ĕƟŀěņĔńħĕŀĚĮƤĠľŅœħƟ 

+ȮĔŅĶĭĶĶĵŅĵŏĝŇĚĮĢŇĽńĴıńĬīƢ 
+ȮĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔĶĦňĻŉĔļŅ 
+ȮĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬ 
 

+ȮĔŅĶĽŀĭ 
+ȮĮĶŃŏĴŇĬěŅĔĔŅĶĺŇŏėĶŅŃľƢőěĪĵƢ
ŐĸŃĔĶĦňĻŉĔļŅ 
+ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĔŅĶĻŉĔļŅ
ėƟĬėĺƟŅ 

 

SubPLO/@Ȯ&ŐįĬĺŇĝŅĔŅĶ'Ȯ8Ȯ
ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃħņŏĬŇĬĔŅĶ
ĺŇěńĵȮĨŅĴĶŃŏĭňĵĭĺŇīňĪňŗĩŌĔĨƟŀĚȮŏıŊŗŀ
ĮĶŃĵŋĔĨƢŐĸŃĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟĪŅĚ
ĺŇĻĺĔĶĶĴĕńŘĬĽŌĚĽņľĶńĭĔŅĶŐĔƟĮƤĠľŅ
ĺŇěńĵŀńĬĬņœĮĽŌƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗ
œħƟĶńĭĔŅĶĵŀĴĶńĭ 

+ȮĔŅĶĽŊĭėƟĬŐĸŃĺŇŏėĶŅŃľƢ
ĺĶĶĦĔĶĶĴĺŇěŅĶĦƢ 
+ȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĔŅĶ
ĺŇěńĵŏĮƦĬģŅĬ 
+ȮĔŅĶŒľƟėņĮĶŉĔļŅ 
 

+ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĔƟŅĺľĬƟŅĔŅĶ
ĪņĺŇĪĵŅĬŇıĬīƢ 
+ȮĔŅĶĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
+ȮĔŅĶĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢ 
+ȮĮĶŃŏĴŇĬěŅĔĔŅĶĨňıŇĴıƢ
įĸĚŅĬĺŇěńĵ 

SubPLO/@Ȯ&ŐįĬĺŇĝŅĝňı'Ȯ8Ȯ
ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃħņŏĬŇĬĔŅĶ
ĺŇěńĵĨŅĴĶŃŏĭňĵĭĺŇīňĪňŗĩŌĔĨƟŀĚ 
őħĵĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴ
ĶƞĺĴĔńĭĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃ
ŏĻĶļģĻŅĽĨĶƢȮŏıŊŗŀĔŅĶŐĔƟĮƤĠľŅľĶŊŀ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶŒĬĭĶŇĭĪĪŅĚ
ĺŇĝŅĝňıľĶŊŀĽĩŅĬĔŅĶĦƢěĶŇĚœħƟŀĵƞŅĚ
ĴňĮĶŃĽŇĪīŇĳŅıŐĸŃėŋƟĴėƞŅ 

+ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĭŌĶĦŅĔŅĶĔńĭ
ĔŅĶĪņĚŅĬ 
+ȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟ
őėĶĚĚŅĬŏĮƦĬģŅĬ 
+ȮĔŅĶŒľƟėņĮĶŉĔļŅ 
+ȮĔŅĶŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠěŅĔ
ĳŅėŀŋĨĽŅľĔĶĶĴĴŅĶƞĺĴ
ĭĶĶĵŅĵ 

 

+ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃ 
+ȮĔŅĶĽŀĭĮƚŀĚĔńĬĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃ 
+ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėŋƟĴėƞŅ 

 

SubPLO/AȮ&ŐįĬĺŇĝŅĔŅĶ'Ȯ: 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĸńıīƢȮĽĶŋĮįĸȮ
ŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚŒĬĔŅĶ
ıńĥĬŅĨƞŀĵŀħĚŅĬĺŇěńĵœħƟ 

+ȮĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶěņĸŀĚįĸȮ 
ĔŅĶĪħĸŀĚŐĸŃĔŅĶŀĳŇĮĶŅĵŐĭĭ
ĔĸŋƞĴ 
   
  

+ȮĮĶŃŏĴŇĬěŅĔĔŅĶĺŇŏėĶŅŃľƢȮĽĶŋĮįĸȮ
ŐĸŃĕƟŀŏĽĬŀŐĬŃŒĬőėĶĚĶƞŅĚ
ĺŇĪĵŅĬŇıĬīƢȮŐĸŃĺŇĪĵŅĬŇıĬīƢ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ ŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ ŐĬĺĪŅĚĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
SubPLO/AȮ&ŐįĬĺŇĝŅĝňı'Ȯ: 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĸńıīƢȮĽĶŋĮįĸȮ
ŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚŒĬĔŅĶ
ıńĥĬŅĨƞŀĵŀħĔŅĶŐĔƟĮƤĠľŅŒĬ
ĭĶŇĭĪĪŅĚĺŇĝŅĝňıľĶŊŀĽĩŅĬĔŅĶĦƢ
ěĶŇĚœħƟ 

+ȮĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶěņĸŀĚįĸȮ 
ĔŅĶĪħĸŀĚŐĸŃĔŅĶŀĳŇĮĶŅĵŐĭĭ
ĔĸŋƞĴ 
 

+ȮĮĶŃŏĴŇĬěŅĔĔŅĶĺŇŏėĶŅŃľƢȮĽĶŋĮįĸȮ
ŐĸŃĕƟŀŏĽĬŀŐĬŃŒĬĶŅĵĚŅĬĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ 

PLO 2Ȯ8ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃ
ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ŏĔňŗĵĺĕƟŀĚȮįƞŅĬĔŅĶŏĕňĵĬŐĸŃĔŅĶ
ĬņŏĽĬŀħƟĺĵĺŅěŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟ
ĽŊŗŀĮĶŃĔŀĭĔŅĶĬņŏĽĬŀœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 
 
 

+ȮĔŅĶĬņŏĽĬŀįĸĚŅĬľĬƟŅĝńŘĬ
ŏĶňĵĬ 
+ȮĔŅĶĽńĴĴĬŅ 
+ȮĔŅĶŏĶňĵĬĶŌƟĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀħŇěŇĪńĸ
ŐĸŃ-ľĶŊŀȮĮƤĠĠŅĮĶŃħŇļģƢȮĝƞĺĵŒĬ
ĔŅĶĽŊĭėƟĬŐĸŃěńħĪņĽŊŗŀ 

+ȮĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĔŅĶŏĕňĵĬ
ĶŅĵĚŅĬľĶŊŀĭĪėĺŅĴĪŅĚ
ĺŇĝŅĔŅĶ  
+ȮĮĶŃŏĴŇĬěŅĔĪńĔļŃĔŅĶĬņŏĽĬŀ
ŐĸŃĔŅĶĨŀĭėņĩŅĴ 
+ȮĮĶŃŏĴŇĬěŅĔĔŅĶŏĸŊŀĔŒĝƟĽŊŗŀ
ĮĶŃĔŀĭĔŅĶĬņŏĽĬŀ 

PLO 3Ȯ8ȮĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵĵŉħ
ĴńŗĬŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĺŇĻĺĔĶĶĴȮ
ĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 

+ȮĔŅĶĭĶĶĵŅĵŏĝŇĚĮĢŇĽńĴıńĬīƢ
ħƟĺĵĔŅĶĽŀħŐĪĶĔĮĶŃŏħŖĬħƟŅĬ
ěĶŇĵīĶĶĴŐĸŃįĸĔĶŃĪĭĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴ 
 

+ȮĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĺěĽŀĭĔŅĶ
ėńħĸŀĔįĸĚŅĬȮ&nlagiarism)  
+ȮĮĶŃŏĴŇĬěŅĔĔŅĶĶŅĵĚŅĬįĸĔŅĶ
ĪħĸŀĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĨŅĴěĶŇĚȮ
ĶĺĴĩŉĚĨŇħĨŅĴĔŅĶĪņĚŅĬľĶŊŀĔŅĶ
ĮĢŇĭńĨŇĕŀĚĬńĔĻŉĔļŅ 
+ȮĮĶŃŏĴŇĬěŅĔľńĺĕƟŀĺŇěńĵľĶŊŀĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃĪňŗĨƟŀĚŀƟŅĚŀŇĚĩŉĚėĺŅĴ
ĮĸŀħĳńĵŐĸŃįĸĔĶŃĪĭĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴ 

PLO 2Ȯ8ȮĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĶňĵĬĶŌƟ
ŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞħƟĺĵĨĬŏŀĚȮ
ŏıŊŗŀĮĶńĭĨńĺŒľƟĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵň
ĺŇĻĺĔĶĶĴ 

+ȮĔŅĶĴŀĭľĴŅĵĚŅĬĪňŗĨƟŀĚĽŊĭėƟĬ
ŏĪėőĬőĸĵňŒľĴƞħƟĺĵĨĬŏŀĚ 

+ȮĮĶŃŏĴŇĬěŅĔĔŅĶĪņĽņĶĺěĮĶŇĪńĻĬƢ
ĺĶĶĦĔĶĶĴěŅĔŐľĸƞĚŀƟŅĚŀŇĚĪňŗŒľƟ
ĕƟŀĴŌĸĪńĬĽĴńĵŐĸŃĬƞŅŏĝŊŗŀĩŊŀ 

 

 

b) įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĸņħńĭĕńŘĬĕŀĚĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮ8 Stage-LOs ľĶŊŀȮYear-LOs 
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ŏıŊŗŀŒľƟĴńŗĬŒěœħƟĺƞŅįŌƟŏĶňĵĬěŃĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĨŅĴĪňŗĨńŘĚœĺƟȮĪŅĚľĸńĔĽŌĨĶł 
ěŉĚĔņľĬħěŋħėĺĭėŋĴȮ&Control Point'ȮľĶŊŀěŋħĨĶĺěĽŀĭȮ&Check Point'ȮĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮŏıŊŗŀĮĶŃŏĴŇĬ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŀĵƞŅĚŏĮƦĬĶŃĵŃȮĨŅĴĸņħńĭĕńŘĬȮŐĸŃĨƞŀŏĬŊŗŀĚĨĸŀħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚľĸńĔĽŌĨĶłȮ
ĽĶŋĮœħƟħńĚĬňŘ 

 

ŐįĬȮ/,/ ŐĭĭĺŇĝŅĔŅĶȮ&ĺŇĪĵŅĬŇıĬīƢȮ14ȮľĬƞĺĵĔŇĨ' 
Stage+LOȮ1 
 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅĕńŘĬĽŌĚőħĵĮĶŃĵŋĔĨƢŒĝƟĪķļġňŐĸŃ
ŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮıĶƟŀĴĪńŘĚĽŅĴŅĶĩĽńĚŏėĶŅŃľƢĺĶĶĦĔĶĶĴŏıŊŗŀěńħĪņŐĸŃ
ĬņŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵŐĸŃěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶ 

ĝƞĺĚŏĺĸŅŒĬĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸ 

ěŋħĨĶĺěĽŀĭėŊŀŏĴŊŗŀĽŇŘĬĽŋħŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 

ĺŇīňĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ŒĝƟĔŅĶĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

ŏĔĦĤƢĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ĬńĔĻŉĔļŅĽŀĭįƞŅĬőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

Stage+LOȮ2 
 

ĽŅĴŅĶĩħņŏĬŇĬĔŅĶĺŇěńĵěĬĽņŏĶŖěĸŋĸƞĺĚȮıĶƟŀĴĪńŘĚĺŇŏėĶŅŃľƢįĸĸńıīƢŏıŊŗŀĽĶƟŅĚįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭȮőħĵĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ
ĨĸŀħěĬĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢŐĸŃĬņŏĽĬŀŏıŊŗŀĽŀĭĮƚŀĚĔńĬįĸĚŅĬœħƟ 

ĝƞĺĚŏĺĸŅŒĬĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸ 

ěŋħĨĶĺěĽŀĭėŊŀŏĴŊŗŀĽŇŘĬĽŋħŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 

ĺŇīňĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ŒĝƟĔŅĶĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢőħĵėĦŃĔĶĶĴĔŅĶĽŀĭĪňŗœħƟĶńĭ
ĔŅĶŐĨƞĚĨńŘĚȮŐĸŃĭĪėĺŅĴĺŇěńĵĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞĨŅĴŏĚŊŗŀĬœĕĪňŗĔņľĬħ 

ŏĔĦĤƢĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ĬńĔĻŉĔļŅĽŀĭįƞŅĬĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢȮŐĸŃĴňįĸĚŅĬĨňıŇĴıƢŏįĵŐıĶƞĨŅĴŏĚŊŗŀĬœĕĪňŗ
ĔņľĬħ 

 

  ŐįĬȮ/,0 ŐĭĭĺŇĝŅĔŅĶȮ&ĺŇĪĵŅĬŇıĬīƢȮ/0ȮľĬƞĺĵĔŇĨ' 
Stage+LOȮ1 
 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅĕńŘĬĽŌĚőħĵĮĶŃĵŋĔĨƢŒĝƟĪķļġňŐĸŃ
ŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮıĶƟŀĴĪńŘĚĽŅĴŅĶĩĽńĚŏėĶŅŃľƢĺĶĶĦĔĶĶĴŏıŊŗŀěńħĪņŐĸŃ
ĬņŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵŐĸŃěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶ 
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ĝƞĺĚŏĺĸŅŒĬĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸ 

ěŋħĨĶĺěĽŀĭėŊŀŏĴŊŗŀĽŇŘĬĽŋħŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 

ĺŇīňĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ŒĝƟĔŅĶĮĶŃŏĴŇĬįĸĕŀĚĺŇĝŅȮECE 4./ CCCȮ4.1ȮVVVȮ4.2 ĞŉŗĚŏĮƦĬĶŅĵĺŇĝŅĭńĚėńĭȮ 
ŐĸŃĔŅĶĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

ŏĔĦĤƢĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ĬńĔĻŉĔļŅįƞŅĬĶŅĵĺŇĝŅĭńĚėńĭĪňŗĔņľĬħĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĮĶŃŏĴŇĬĕŀĚ
ĶŅĵĺŇĝŅĬńŘĬȮŕȮŐĸŃĽŀĭįƞŅĬőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

Stage+LOȮ2 
 

ĽŅĴŅĶĩħņŏĬŇĬĔŅĶĺŇěńĵěĬĽņŏĶŖěĸŋĸƞĺĚȮıĶƟŀĴĪńŘĚĺŇŏėĶŅŃľƢįĸĸńıīƢŏıŊŗŀĽĶƟŅĚįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭȮőħĵĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ
ĨĸŀħěĬĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢŐĸŃĬņŏĽĬŀŏıŊŗŀĽŀĭĮƚŀĚĔńĬįĸĚŅĬœħƟ 

ĝƞĺĚŏĺĸŅŒĬĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸ 

ěŋħĨĶĺěĽŀĭėŊŀŏĴŊŗŀĽŇŘĬĽŋħŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 

ĺŇīňĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ŒĝƟĔŅĶĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢőħĵėĦŃĔĶĶĴĔŅĶĽŀĭĪňŗœħƟĶńĭ
ĔŅĶŐĨƞĚĨńŘĚȮŐĸŃĭĪėĺŅĴĺŇěńĵĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞĨŅĴŏĚŊŗŀĬœĕĪňŗĔņľĬħ 

ŏĔĦĤƢĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ĬńĔĻŉĔļŅĽŀĭįƞŅĬĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢȮŐĸŃĴňįĸĚŅĬĨňıŇĴıƢŏįĵŐıĶƞĨŅĴŏĚŊŗŀĬœĕ 
ĪňŗĔņľĬħ 

 
ŐįĬȮ0 ŐĭĭĺŇĝŅĝňıȮ 

Stage+LOȮ1 

 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅĕńŘĬĽŌĚőħĵĮĶŃĵŋĔĨƢŒĝƟĪķļġňŐĸŃ
ŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮıĶƟŀĴĪńŘĚĽŅĴŅĶĩĽńĚŏėĶŅŃľƢĺĶĶĦĔĶĶĴ
ŏıŊŗŀěńħĪņŐĸŃĬņŏĽĬŀėĺŅĴĽĬŒěĕŀĚľńĺĕƟŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴ
ĶŃŏĭňĵĭĺŇīňĺŇěńĵŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

ĝƞĺĚŏĺĸŅŒĬĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸ 

ěŋħĨĶĺěĽŀĭėŊŀŏĴŊŗŀĽŇŘĬĽŋħŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 

ĺŇīňĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ŒĝƟĔŅĶĮĶŃŏĴŇĬįĸĕŀĚĺŇĝŅȮECE 4./ VVVȮ4.2 CCCȮ4.5..ȮŐĸŃĔŅĶĽŀĭĮĶŃĴĺĸ
ėĺŅĴĶŌƟȮĶĺĴĩŉĚĔŅĶĬņŏĽĬŀĩŉĚľńĺĕƟŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃĪňŗĴňėĺŅĴĽĬŒěĔńĭŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅ 

ŏĔĦĤƢĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ĬńĔĻŉĔļŅįƞŅĬĶŅĵĺŇĝŅĭńĚėńĭĪňŗĔņľĬħĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĮĶŃŏĴŇĬĕŀĚ
ĶŅĵĺŇĝŅĬńŘĬȮŕȮŐĸŃĽŀĭįƞŅĬĔŅĶĮĶŃĴĺĸėĺŅĴĶŌƟ 

Stage+LOȮ2 
 

ĽŅĴŅĶĩħņŏĬŇĬĔŅĶĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀőėĶĚĚŅĬěĬĽņŏĶŖěĸŋĸƞĺĚȮıĶƟŀĴĪńŘĚ
ĺŇŏėĶŅŃľƢįĸĸńıīƢŏıŊŗŀŐĔƟőěĪĵƢĮƤĠľŅěĶŇĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴœħƟŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴȮ
őħĵĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĨĸŀħěĬĽŅĴŅĶĩŏĕňĵĬ
ĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢŐĸŃĬņŏĽĬŀŏıŊŗŀĽŀĭĮƚŀĚĔńĬįĸĚŅĬœħƟ 
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ĝƞĺĚŏĺĸŅŒĬĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸ 

ěŋħĨĶĺěĽŀĭėŊŀŏĴŊŗŀĽŇŘĬĽŋħŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 

ĺŇīňĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ŒĝƟĔŅĶĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭĮƚŀĚĔńĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃőħĵėĦŃĔĶĶĴĔŅĶĽŀĭĪňŗ
œħƟĶńĭĔŅĶŐĨƞĚĨńŘĚ 

ŏĔĦĤƢĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸ 

ĬńĔĻŉĔļŅĽŀĭįƞŅĬĮƚŀĚĔńĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

 
ľĸńĔĽŌĨĶĴňĔĶŃĭĺĬĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚįŌƟŏĶňĵĬŐĸŃŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĴŊŗŀœĴƞįƞŅĬŏĔĦĤƢȮ

ŏıŊŗŀŒľƟĴńŗĬŒěĺƞŅįŌƟŏĶňĵĬĪŋĔėĬĽŅĴŅĶĩĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĸņħńĭĕńŘĬĪňŗĔņľĬħœĺƟȮĞŉŗĚľĸńĔĽŌĨĶĴň 
ĔŅĶĔņĔńĭĨŇħĨŅĴŐĸŃŐĬĺĪŅĚĔŅĶŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴĨŅĴŏĔĦĤƢėŋĦĳŅıȮAUN-QAȮŐĸŃȮ
AFCAMȮħńĚĬňŘ 

1. ľĸńĔĽŌĨĶŒĝƟĶŃĭĭĔŅĶħŌŐĸŀĵƞŅĚŒĔĸƟĝŇħįƞŅĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
2. ľŅĔıĭĺƞŅįŌƟŏĶňĵĬĴňŐĬĺőĬƟĴľĶŊŀĮĶŃŏĴŇĬŐĸƟĺœĴƞįƞŅĬȮStage-LOs ŒĬŐĨƞĸŃĝƞĺĚŏĺĸŅȮľĸńĔĽŌĨĶĴň
ĴŅĨĶĔŅĶĶŀĚĶńĭėŊŀ 
+ȮĔĶĦňœĴƞįƞŅĬŏĔĦĤƢĝńŘĬĮƖĪňŗȮ1Ȯ8 ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅěŃĶƞĺĴıŌħėŋĵĔńĭįŌƟŏĶňĵĬŏıŊŗŀĺŇŏėĶŅŃľƢľŅĽŅŏľĨŋ
ŐĸŃěńħĪņŐįĬıńĥĬŅĶŅĵĭŋėėĸȮŏĝƞĬȮĔŅĶŒľƟėņŐĬŃĬņȮĔŅĶŒľƟįŌƟŏĶňĵĬĮĶńĭĮĶŋĚĕŀĭŏĕĨőėĶĚĶƞŅĚ
ŒľƟĽŀħėĸƟŀĚĔńĭĻńĔĵĳŅıŐĸŃėĺŅĴŏĮƦĬœĮœħƟȮŏĮƦĬĨƟĬ 
+ȮĔĶĦňœĴƞįƞŅĬŏĔĦĤƢĝńŘĬĮƖĪňŗȮ2Ȯ8 ėĦŃĔĶĶĴĔŅĶľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅěŃŏĕƟŅĴŅĝƞĺĵ
ĪĭĪĺĬĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŏıŊŗŀĮĶŃėńĭĮĶŃėŀĚŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĽĶƟŅĚĽĶĶėƢįĸĚŅĬěĬĽņŏĶŖě
ĔŅĶĻŉĔļŅœħƟȮőħĵĵńĚėĚœĺƟĞŉŗĚėŋĦĳŅıĨŅĴĴŅĨĶģŅĬľĸńĔĽŌĨĶ 
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c) ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&PLO-CLO Curriculum Mapping) 
c.1) ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) ĶŅĵĺŇĝŅĮĶńĭıŊŘĬģŅĬĳŅļŅŀńĚĔķļȮĽņľĶńĭ

ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ľĬƞĺĵĔŅĶ
ŏĶňĵĬĶŌƟ 

ŐĭĭőĴħŌĸ 

ŏĔĦĤƢĴŅĨĶģŅĬėŋĦĺŋĥŇȮĶŃħńĭŀŋħĴĻŉĔļŅ 

ħƟŅĬėĺŅĴĶŌƟȮ&Knowledge) ħƟŅĬĪńĔļŃȮ&Skills) ħƟŅĬěĶŇĵīĶĶĴȮ&Ethics) ėŋĦĸńĔļĦŃȮ&Character) 

K
1
: ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
ŏ
Ĕ
ň
ŗ
ĵ
ĺ
Ĕ
ń
ĭ
ľ
ĸ
ń
Ĕ
Ĕ
Ņ
Ķ
ŏ
ĕ
ň
ĵ
Ĭ

 

K
2
: ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
ŏ
Ĕ
ň
ŗ
ĵ
ĺ
Ĕ
ń
ĭ
ľ
ĸ
ń
Ĕ
Ĕ
Ņ
Ķ
Ĳ
Ƥ
Ě

 

K
3
: ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
ŏ
Ĕ
ň
ŗ
ĵ
ĺ
Ĕ
ń
ĭ
ľ
ĸ
ń
Ĕ
Ĕ
Ņ
Ķ
ŀ
ƞ
Ņ
Ĭ

 

K
4
: ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
ŏ
Ĕ
ň
ŗ
ĵ
ĺ
Ĕ
ń
ĭ
ľ
ĸ
ń
Ĕ
Ĕ
Ņ
Ķ
ı
Ō
ħ

 

K
5
: ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
Ī
Ņ
Ě
ħ
Ɵ
Ņ
Ĭ
Ĵ
Ĭ
ŋ
ļ
ĵ
Ļ
Ņ
Ľ
Ĩ
Ķ
Ƣ
Ȯ

Ľ
ń
Ě
ė
Ĵ
Ļ
Ņ
Ľ
Ĩ
Ķ
Ƣ

  

Ő
ĸ
Ń
Ľ
Ň
ŗ
Ě
Ő
ĺ
ħ
ĸ
Ɵ
ŀ
Ĵ

 
K

6
: ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
Ī
Ņ
Ě
ħ
Ɵ
Ņ
Ĭ
Ĕ
Ņ
Ķ
ŏ
Ķ
ň
ĵ
Ĭ
Ķ
Ō
Ɵ
Ȯ
ı
ķ
Ĩ
Ň
Ĕ
Ķ
Ķ
Ĵ

 

ī
Ķ
Ķ
Ĵ
ĝ
Ņ
Ĩ
Ň
ĕ
ŀ
Ě
Ĵ
Ĭ
ŋ
ļ
ĵ
Ƣ
Ȯ
Ő
ĸ
Ń
ě
Ň
Ĩ
ĺ
Ň
Ī
ĵ
Ņ
Ĕ
Ņ
Ķ

ŏ
Ķ
ň
ĵ
Ĭ
Ķ
Ō
Ɵ

 
K

7
: ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
Ī
Ņ
Ě
ħ
Ɵ
Ņ
Ĭ
ŏ
Ī
ė
ő
Ĭ
ő
ĸ
ĵ
ň

Į
Ƥ
Ġ
Ġ
Ņ
Į
Ķ
Ń
ħ
Ň
ļ
ģ
Ƣ

 

Ő
ĸ
Ń
ě
Ķ
Ň
ĵ
ī
Ķ
Ķ
Ĵ

 
K

8
: ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
Ī
Ņ
Ě
ħ
Ɵ
Ņ
Ĭ
Ĕ
Ņ
Ķ
ĭ
Ķ
Ň
ľ
Ņ
Ķ
ě
ń
ħ
Ĕ
Ņ
Ķ

ő
ė
Ķ
Ě
Ĕ
Ņ
Ķ

 

K
9
: ė
ĺ
Ņ
Ĵ
Ķ
Ō
Ɵ
Ī
Ņ
Ě
ħ
Ɵ
Ņ
Ĭ
ė
ŋ
Ħ
ĸ
ń
Ĕ
ļ
Ħ
Ń
ĕ
ŀ
Ě
į
Ō
Ɵ
Ĭ
ņ

 

S
1
: Ī
ń
Ĕ
ļ
Ń
Ĕ
Ņ
Ķ
ė
Ň
ħ
ŏ
ĝ
Ň
Ě
ĺ
Ň
ı
Ņ
Ĕ
ļ
Ƣ

 

S
2
: Ī
ń
Ĕ
ļ
Ń
Ĕ
Ņ
Ķ
ė
Ň
ħ
Ľ
Ķ
Ɵ
Ņ
Ě
Ľ
Ķ
Ķ
ė
Ƣ

 

S
3
: Ī
ń
Ĕ
ļ
Ń
Ĕ
Ņ
Ķ
Ľ
Ŋ
ŗ
ŀ
Ľ
Ņ
Ķ

 

S
4
: Ī
ń
Ĕ
ļ
Ń
Ĕ
Ņ
Ķ
ĭ
Ķ
Ň
ľ
Ņ
Ķ
ě
ń
ħ
Ĕ
Ņ
Ķ

 

S
5
: Ī
ń
Ĕ
ļ
Ń
ħ
Ɵ
Ņ
Ĭ
ħ
Ň
ě
Ň
Ī
ń
ĸ

 

E
1
: Ĕ
Ņ
Ķ
ĵ
ŉ
ħ
Ĵ
ń
ŗ
Ĭ
Œ
Ĭ
ė
ĺ
Ņ
Ĵ
ĩ
Ō
Ĕ
Ĩ
Ɵ
ŀ
Ě
ħ
ň
Ě
Ņ
Ĵ

 

E
2
: Ĕ
Ņ
Ķ
ŏ
ľ
Ŗ
Ĭ
ė
ŋ
Ħ
ė
ƞ
Ņ
ĕ
ŀ
Ě
Ĩ
Ĭ
ŏ
ŀ
Ě
Ȯ
Ő
ĸ
Ń
Ĕ
Ņ
Ķ
Œ
ľ
Ɵ

ŏ
Ĕ
ň
ĵ
Ķ
Ĩ
Ň
į
Ō
Ɵ
ŀ
Ŋ
ŗ
Ĭ

 

C
1
: ė
ĺ
Ņ
Ĵ
ŏ
Į
Ʀ
Ĭ
į
Ō
Ɵ
Ĭ
ņ

 

C
2
: Ĕ
Ņ
Ķ
ı
ń
ĥ
Ĭ
Ņ
Ĩ
Ĭ
ŏ
ŀ
Ě
ŀ
ĵ
ƞ
Ņ
Ě
Ĩ
ƞ
ŀ
ŏ
Ĭ
Ŋ
ŗ
ŀ
Ě

 

C
3
: Ĕ
Ņ
Ķ
Ī
ņ
Ě
Ņ
Ĭ
Ķ
ƞ
ĺ
Ĵ
Ĕ
ń
ĭ
į
Ō
Ɵ
Ī
ň
ŗ
Ĵ
ň
ė
ĺ
Ņ
Ĵ

ľ
ĸ
Ņ
Ĕ
ľ
ĸ
Ņ
ĵ

 

C
4
: ė
ĺ
Ņ
Ĵ
Ķ
ń
ĭ
į
Ň
ħ
ĝ
ŀ
ĭ
Ĩ
ƞ
ŀ
Ĩ
Ĭ
ŏ
ŀ
Ě
Ȯ
į
Ō
Ɵ
ŀ
Ŋ
ŗ
Ĭ
Ȯ
Ľ
ń
Ě
ė
Ĵ

  

Ő
ĸ
Ń
Ľ
Ň
ŗ
Ě
Ő
ĺ
ħ
ĸ
Ɵ
ŀ
Ĵ

 

ĪŋĔŐįĬĔŅĶĻŉĔļŅ 

ĮƖĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

LNG 550 K1.1 Lv.2 
K1.9 Lv.2 

K2.1 Lv.2 K3.1 Lv.2 K4.1 Lv.2 
K4.3 Lv.2 
K4.4 Lv.2 

     S1.1 Lv.2 

 
 S3.1 Lv.2 

S3.2 Lv.2 
S3.3 Lv.2 
S3.4 Lv.2 

     C2.1 Lv.2 
C2.2 Lv.2   
C2.3 Lv.2 

 C4.1 Lv.2 

LNG 600 K1.1 Lv.3 
K1.3 Lv.3 
K1.7 Lv.3 
K1.8 Lv.3 

K2.1 Lv.3 K3.1 Lv.3 K4.1 Lv.3 
K4.3 Lv.3 
K4.4 Lv.3 

     S1.1 Lv.3 
S1.3 Lv.3 

 S3.1 Lv.3 
S3.2 Lv.3 
S3.3 Lv.3 
S3.4 Lv.3 

     C2.1 Lv.3 
C2.2 Lv.3   
C2.3 Lv.3 

 C4.1 Lv.3 
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ľĴŅĵŏľĨŋ:ȮėņŀīŇĭŅĵĶŃħńĭėĺŅĴĽŅĴŅĶĩĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ 
1. ĶŃħńĭėĺŅĴĽŅĴŅĶĩħƟŅĬėĺŅĴĶŌƟȮ&K)  
 K. Lv.1 ĽŅĴŅĶĩěħěņŏĬŊŘŀľŅȮľĸńĔĔŅĶȮŐĬĺėŇħȮĽŅĶŃĽņėńĠȮŐĸŃĪķļġňĕŀĚĻŅĽĨĶƢĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
 K. Lv.2 ĽŅĴŅĶĩŀīŇĭŅĵŏĬŊŘŀľŅȮľĸńĔĔŅĶȮŐĬĺėŇħȮĽŅĶŃĽņėńĠȮŐĸŃĪķļġňĕŀĚĻŅĽĨĶƢĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
 K. Lv.3 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĬŊŘŀľŅȮľĸńĔĔŅĶȮŐĬĺėŇħȮĽŅĶŃĽņėńĠȮŐĸŃĪķļġňĕŀĚĻŅĽĨĶƢĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
2. ĶŃħńĭėĺŅĴĽŅĴŅĶĩħƟŅĬĪńĔļŃȮ&S)  
 S. Lv.1 ĽŅĴŅĶĩŐĽħĚŀŀĔĩŉĚĪńĔļŃőħĵŀŅĻńĵĔŅĶŒľƟėĺŅĴĝƞĺĵŏľĸŊŀȮľĶŊŀĳŅĵŒĨƟĔŅĶėĺĭėŋĴőħĵįŌƟĽŀĬŒĬŐĨƞĸŃĕńŘĬĨŀĬ 
 S. Lv.2 ĽŅĴŅĶĩĸĚĴŊŀĮĢŇĭńĨŇœħƟħƟĺĵĨĬŏŀĚȮőħĵŀŅĻńĵĔŅĶŀƞŅĬėŌƞĴŊŀȮľĶŊŀĮĶŉĔļŅěŅĔįŌƟĽŀĬŒĬĭŅĚĕńŘĬĨŀĬ 
 S. Lv.3 ĽŅĴŅĶĩĸĚĴŊŀĮĢŇĭńĨŇœħƟħƟĺĵĨĬŏŀĚŒĬĪŋĔĕńŘĬĨŀĬħƟĺĵėĺŅĴĩŌĔĨƟŀĚ-ėĺŅĴŏĝňŗĵĺĝŅĠĕŀĚĨĬŏŀĚŏĮƦĬľĸńĔ 
3. ėĺŅĴĽŅĴŅĶĩħƟŅĬěĶŇĵīĶĶĴȮ&E) ŐĸŃėŋĦĸńĔļĦŃȮ&C)  
 E. Lv.1/ C. Lv.1 ĴňĽƞĺĬĶƞĺĴ-ĴňĮĢŇĽńĴıńĬīƢŒĬĽĩŅĬĔŅĶĦƢȮőħĵĵńĚœĴƞœħƟŐĽħĚĭĪĭŅĪĪňŗĽņėńĠ 
 E. Lv.2/ C. Lv.2 ŐĽħĚĭĪĭŅĪĕŀĚĨĬŏŀĚĪňŗĴňėĺŅĴĽņėńĠĨƞŀėĺŅĴĔƟŅĺľĬƟŅĕŀĚĽĩŅĬĔŅĶĦƢ 
 E. Lv.3/ C. Lv.3 ŏĮƦĬįŌƟĬņȮĶŇŏĶŇŗĴȮŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽĩŅĬĔŅĶĦƢœĮŒĬĪŇĻĪŅĚĪňŗħňĕŉŘĬ 
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ĔŅĶěńħĔĸŋƞĴėĺŅĴĽŅĴŅĶĩěņŐĬĔĨŅĴĶŅĵĸŃŏŀňĵħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĨƞĸŃħƟŅĬȮ&KSEC) 

ħƟŅĬėĺŅĴĶŌƟȮ&Knowledge) Sub-Knowledge 
K1: ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭľĸńĔĔŅĶŏĕňĵĬ (Principles of Writing) K1.1: ĮĶŃŏĳĪĕŀĚĭńĬĪŉĔĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĪėĬŇėŒĬĔŅĶěħĭńĬĪŉĔĔŅĶŏĶňĵĬĶŌƟ 

K1.2: ŐĬĺėŇħŒĬĔŅĶĪņĶŅĵĚŅĬĔŅĶĽņĶĺěĕƟŀĴŌĸıŊŘĬģŅĬ 
K1.3: ĔŅĶŒĝƟĭńĬĪŉĔĔŅĶŏĶňĵĬĶŌƟȮ 
K1.4: ĳŅļŅĪňŗŒĝƟŒĬĔŅĶŏĕňĵĬĭĪĬņĕŀĚĶŅĵĚŅĬĔŅĶĽņĶĺěĕƟŀĴŌĸĕĬŅħŏĸŖĔȮ 
K1.5: ĳŅļŅĪňŗŒĝƟŒĬĔŅĶŀŀĔŐĭĭŐĭĭĽŀĭĩŅĴĔŅĶĽņĶĺěĕƟŀĴŌĸ 
K1.6: ĳŅļŅĪňŗŒĝƟŒĬĔŅĶŏĕňĵĬĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵĕŀĚĶŅĵĚŅĬĔŅĶĽņĶĺěĕƟŀĴŌĸȮ 
K1.7: ĳŅļŅĪňŗŒĝƟŒĬĔŅĶŏĕňĵĬĽƞĺĬĽĶŋĮĕŀĚĶŅĵĚŅĬĔŅĶĽņĶĺěĕƟŀĴŌĸĕĬŅħŏĸŖĔȮ 
K1.8: ĳŅļŅĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĬņŏĽĬŀĕƟŀĴŌĸȮ 
K1.9: ėņĻńıĪƢŐĸŃőėĶĚĽĶƟŅĚĳŅļŅŀńĚĔķļ 

K2: ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭľĸńĔĔŅĶĲƤĚȮ(Principles of Listening) K2.1: ĔĸĵŋĪīƢĔŅĶĲƤĚ 

K3: ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭľĸńĔĔŅĶŀƞŅĬȮ(Principles of Reading) K3.1: ĺńĨĩŋĮĶŃĽĚėƢŒĬĔŅĶĽŊŗŀĽŅĶĕŀĚĭĪėĺŅĴ 
K3.2: ĮĶŃŏĳĪĕŀĚĽŊŗŀ 
K3.3: ĔĸĵŋĪīƢĔŅĶŀƞŅĬ 
K3.4ȮőėĶĚĽĶƟŅĚĕŀĚĭĪŀƞŅĬľĶŊŀĭĪėĺŅĴȮ 
K3.5 ĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴěŅĔĔŅĶŀƞŅĬ 

K4: ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭľĸńĔĔŅĶıŌħȮ(Principles of Speaking) K4.1: ŐĬĺėŇħŏĔňŗĵĺĔńĭŏĪėĬŇėĔŅĶĬņŏĽĬŀŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶȮ&ĳŅļŅŐĸŃĔŅĶĬņŏĽĬŀ'Ȯ 
K4.2: ĳŅļŅĪňŗŒĝƟŒĬĔŅĶŀīŇĭŅĵĔĶŅĲ-ŐįĬĳŌĴŇŐĸŃĔŅĶĬņŏĽĬŀŏĝŇĚĳŅıŀŊŗĬ ŕ 
K4.3: ľĸńĔĔŅĶŒĬĔŅĶőĨƟŐĵƟĚŐĭĭŀĳŇĮĶŅĵŏĝŇĚŏľĨŋįĸ 
K4.4: ĔŅĶŒĝƟĳŅļŅŒĬĔŅĶőĨƟŐĵƟĚŐĭĭŀĳŇĮĶŅĵŏĝŇĚŏľĨŋįĸ 
K4.5: ėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅľĶŊŀėĺŅĴĽĬŒěĕŀĚįŌƟŏĶňĵĬ 
K4.6: ĪķļġňĔŅĶĽŊŗŀĽŅĶ 
K4.7: ĔŅĶŏĸƞŅŏĶŊŗŀĚŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 

K5: ėĺŅĴĶŌƟĪŅĚħƟŅĬĴĬŋļĵĻŅĽĨĶƢȮĽńĚėĴĻŅĽĨĶƢȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ 
      &Knowledge of Humanities, Social Science, and Environment) 

K5.1: ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭőėĶĚĽĶƟŅĚĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮ 
K5.2: ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĪķļġňŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĽńĚėĴĻŅĽĨĶƢ 
K5.3: ŐĬĺėŇħŏĔňŗĵĺĔńĭėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢĔńĭīĶĶĴĝŅĨŇ 
K5.4: ŐĬĺėŇħĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬ 
K5.5: ŐĬĺėŇħŐĸŃėĺŅĴĽņėńĠĕŀĚĔŅĶĪƞŀĚŏĪňŗĵĺŏĝŇĚĺńĥĬīĶĶĴ 
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ħƟŅĬėĺŅĴĶŌƟȮ&Knowledge) Sub-Knowledge 
K6: ėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶŏĶňĵĬĶŌƟȮıķĨŇĔĶĶĴȮīĶĶĴĝŅĨŇĕŀĚĴĬŋļĵƢȮŐĸŃěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟȮ 
     &Knowledge of Learning, Behavior, Human Nature, and Psychology of Learning)  
 

K6.1: īĶĶĴĝŅĨŇĕŀĚĴĬŋļĵƢŏĭŊŘŀĚĨƟĬ 
K6.2: ĪķļġňıńĥĬŅĔŅĶĪńĔļŃĪŅĚĮƤĠĠŅȮ 
K6.3: ıķĨŇĔĶĶĴıŊŘĬģŅĬŐĸŃĔĸœĔĪŅĚěŇĨĺŇĪĵŅĕŀĚĴĬŋļĵƢ 
K6.4: ŐĭĭěņĸŀĚĕŀĚĔŅĶĽŃĪƟŀĬėĺŅĴėŇħĨĬŏŀĚ 
K6.5: ľĸńĔĔŅĶĕŀĚėĺŅĴĨƟŀĚĔŅĶĨŅĴĸņħńĭĕŀĚĴŅĽőĸĺƢ 
K6.6: ėŋĦĸńĔļĦŃŐĸŃıķĨŇĔĶĶĴĴĬŋļĵƢŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŐĸŃĔŅĶŐĔƟĮƤĠľŅ 
K6.7: ľĸńĔŐĸŃĪķļġňĪŅĚěŇĨĺŇĪĵŅŐĸŃĽńĚėĴĺŇĪĵŅĺƞŅħƟĺĵėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃĔŅĶŐĔƟĮƤĠľŅĪňŗĨńĺĴĬŋļĵƢ 
K6.8: ľĸńĔŏĔĦĤƢĪňŗŒĝƟŒĬĔŅĶŏĸŊŀĔŐĬĺĪŅĚŐĔƟĮƤĠľŅĪňŗŀƟŅĚŀŇĚĔńĭľĸńĔĴĬŋļĵĻŅĽĨĶƢȮĽńĚėĴĻŅĽĨĶƢȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟ 
K6.9: ĔĸĵŋĪīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĪńĔļŃĪŅĚĳŅļŅ 

K7: ėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢŐĸŃěĶŇĵīĶĶĴ 
 (Knowledge of Artificial Intelligence Technology and Ethics) 

K7.1: ŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 
K7.2: įĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢĨƞŀĽńĚėĴŐĸŃĔŅĶħņĶĚĝňĺŇĨ 
K7.3: ŐĬĺėŇħŐĸŃľĸńĔĔŅĶĪŅĚěĶŇĵīĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢȮ 

K8: ėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶȮ&Project Management) K8.1: ľĸńĔĔŅĶĔņľĬħŏĮƚŅľĴŅĵ 
K8.2: ŏĪėĬŇėĔŅĶĭĶŇľŅĶěńħĔŅĶĪĶńıĵŅĔĶĪňŗŏĔňŗĵĺĕƟŀĚȮ 
K8.3: ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚŏĭŊŘŀĚĨƟĬȮ 
K8.4: ľĸńĔĔŅĶĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶȮ 
K8.5: ĔŅĶĮĶŃŏĴŇĬįĸőėĶĚĔŅĶȮ 
K8.6: ľĸńĔĔŅĶŏĕňĵĬőėĶĚĔŅĶȮ 
K8.7: ľĸńĔĔŅĶŏĶŊŗŀĚĪńĻĬėĨŇħƟŅĬĔŅĶĵŀĴĶńĭėĺŅĴŏĽňŗĵĚĕŀĚĭŋėėĸ 
K8.8: ėĺŅĴĶŌƟŏĶŊŗŀĚĶŌĮŐĭĭĔŅĶĸĚĪŋĬŒĬħƟŅĬĨƞŅĚŕȮĨŅĴĪňŗĽĬŒě 
K8.9: ĔĸœĔĪňŗŏĔňŗĵĺĕƟŀĚȮĨĸŀħěĬŀĚėƢĮĶŃĔŀĭĪňŗĔƞŀŒľƟŏĔŇħőŀĔŅĽŐĸŃėĺŅĴŏĽňŗĵĚŒĬĔŅĶĶŌĮŐĭĭĔŅĶĸĚĪŋĬĪňŗĽĬŒě 
K8.10: ŏėĶŊŗŀĚĴŊŀĪňŗĝƞĺĵŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶĽĶƟŅĚĪŅĚŏĸŊŀĔŒĬĔŅĶĨńħĽŇĬŒě 
K8.11: ľĸńĔĔŅĶȮŀĚėƢĮĶŃĔŀĭȮĴŇĨŇĨƞŅĚȮŕȮĪňŗĬņĴŅŒĝƟŒĬĔŅĶĔŅĶĻŉĔļŅėĺŅĴŏĮƦĬœĮœħƟĕŀĚőėĶĚĔŅĶ 
K8.12: ŏėĶŊŗŀĚĴŊŀĪňŗĝƞĺĵŒĬĔŅĶĻŉĔļŅėĺŅĴŏĮƦĬœĮœħƟĕŀĚőėĶĚĔŅĶ 
K8.13: ĕńŘĬĨŀĬŒĬĔŅĶĬņŏĽĬŀĔŅĶĻŉĔļŅėĺŅĴŏĮƦĬœĮœħƟĕŀĚőėĶĚĔŅĶ 
K8.14: ĔŅĶėƟĬľŅȮŐĸŃĶŃĭŋőŀĔŅĽĪŅĚīŋĶĔŇě 
K8.15: ĮƤěěńĵŒĬĴŇĨŇĨƞŅĚŕȮĪňŗĽĶƟŅĚŒľƟŏĔŇħőŀĔŅĽĪŅĚīŋĶĔŇě 
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ħƟŅĬėĺŅĴĶŌƟȮ&Knowledge) Sub-Knowledge 
K8.16: ŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĺŇŏėĶŅŃľƢőŀĔŅĽĪŅĚīŋĶĔŇě 

K9: ėĺŅĴĶŌƟĪŅĚħƟŅĬėŋĦĸńĔļĦŃĕŀĚįŌƟĬņȮ&Leadership Characteristics)  K9.1: ėŋĦĸńĔļĦŃĕŀĚįŌƟĬņ 
K9.2: ŐĬĺėŇħĪķļġňŐĸŃľĸńĔĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏěĶěŅĨƞŀĶŀĚȮ 
K9.3: ľĸńĔĔŅĶĕńŘĬĨŀĬŒĬĔŅĶĺŅĚĔĸĵŋĪīƢŏıŊŗŀŒĝƟŒĬĔŅĶŏěĶěŅĨƞŀĶŀĚȮ 
K9.4: ĮƤěěńĵŀĚėƢĮĶŃĔŀĭĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶŏěĶěŅĨƞŀĶŀĚȮ 
K9.5: ľĸńĔĔŅĶĕńŘĬĨŀĬŒĬĔŅĶĨńħĽŇĬŒěŀĵƞŅĚŏĮƦĬĶŃĭĭ 
K9.6: ĮƤěěńĵŀĚėƢĮĶŃĔŀĭĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶĨńħĽŇĬŒěŀĵƞŅĚŏĮƦĬĶŃĭĭ 
K9.7: ľĸńĔĔŅĶŏĶŊŗŀĚĬŇĽńĵŐĸŃıķĨŇĔĶĶĴŒĬĔŅĶěńħĔŅĶĪŅĚĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬĕŀĚĨĬŏŀĚ 
K9.8: ėĺŅĴĶŌƟŏĶŊŗŀĚŏėĶŊŗŀĚĴŊŀĪňŗĝƞĺĵŒĬĔŅĶĽĶƟŅĚĔĸĵŋĪīƢĪŅĚĔŅĶĺŅĚŐįĬĔŅĶŏĚŇĬ 

 
ħƟŅĬĪńĔļŃȮ&Skills) Sub-Skills 

S1: ĪńĔļŃĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢ (Critical Thinking Skills) S1.1: ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢȮ 
S1.2: ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĨĬŏŀĚ 
S1.3: ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
S1.4: ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĪŅĚĽńĚėĴ 
S1.5: ĪńĔļŃĔŅĶėŇħĺŇıŅĔļƢĨƞŀĮĶŃŏħŖĬĪŅĚħƟŅĬěĶŇĵīĶĶĴ 
S1.6: ĪńĔļŃĔŅĶėŇħĺŇıŅĔļƢĨƞŀĮĶŃŏħŖĬĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĽńĚėĴĻŅĽĨĶƢȮ 
S1.7: ĪńĔļŃĔŅĶĮĶŃŏĴŇĬ 

S2: ĪńĔļŃĔŅĶėŇħĽĶƟŅĚĽĶĶėƢȮ(Creativity Skills) S2.1: ĪńĔļŃĔŅĶėŇħĽĶƟŅĚĽĶĶėƢ 
S2.2: ĪńĔļŃĔŅĶĨńŘĚėņĩŅĴȮ 
S2.3: ĪńĔļŃĔŅĶĽńĚŏėĶŅŃľƢ 

S3: ĪńĔļŃĔŅĶĽŊŗŀĽŅĶ (Communication Skills) S3.1: ĪńĔļŃĬņŏĽĬŀĕƟŀĴŌĸ 
S3.2: ĪńĔļŃĔŅĶŏĕňĵĬŏıŊŗŀĽŊŗŀėĺŅĴľĴŅĵȮ 
S3.3: ĪńĔļŃĔŅĶěńĭŒěėĺŅĴĽņėńĠ 
S3.4: ĪńĔļŃĔŅĶıŌħȮĔŅĶıŌħőĨƟĨŀĭȮŐĸŃőĨƟŐĵƟĚħƟĺĵŏľĨŋįĸ 
S3.5: ĪńĔļŃĔŅĶŏĔŖĭĕƟŀĴŌĸ 

S4: ĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶ (Management Skills) S4.1: ĪńĔļŃĔŅĶĺŅĚŐįĬŐĸŃĮĶŃŏĴŇĬėĺŅĴĽņŏĶŖěĕŀĚőėĶĚĔŅĶ 



61 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ħƟŅĬĪńĔļŃȮ&Skills) Sub-Skills 
S4.2: ĪńĔļŃĔŅĶěńħĔŅĶĪĶńıĵŅĔĶ 
S4.3: ĪńĔļŃĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮ 
S4.4: ĪńĔļŃĔŅĶěńħĸņħńĭėĺŅĴĽņėńĠĕŀĚĚŅĬȮ 
S4.5: ĪńĔļŃĔŅĶĨńħĽŇĬŒě 

S5: ĪńĔļŃħƟŅĬħŇěŇĪńĸȮ&Digital Skills) S5.1: ĪńĔļŃĔŅĶŏĕƟŅŒěŐĸŃĶŌƟŏĪƞŅĪńĬŏĪėőĬőĸĵňħŇěŇĪńĸȮ 
S5.2: ĪńĔļŃĔŅĶŒĝƟĮƤĠĠŅĮĶŃħŇļģƢŐĭĭĶŌƟĽĶƟŅĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮ 
S5.3: ĪńĔļŃĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĪŅĚħŇěŇĪńĸ 

 
 

ħƟŅĬěĶŇĵīĶĶĴȮ&Ethics) Sub-Ethics 
E1: ĔŅĶĵŉħĴńŗĬŒĬėĺŅĴĩŌĔĨƟŀĚħňĚŅĴ (Adherence to righteousness and goodness) E1.1: ĴňěĶŇĵīĶĶĴĔŅĶĺŇěńĵ 

E1.2: ĵŉħĴńŗĬėĺŅĴĩŌĔĨƟŀĚĕŀĚŏĬŊŘŀľŅĪňŗœħƟěŅĔĔŅĶĲƤĚ-ŀƞŅĬȮőħĵĮĶŅĻěŅĔŀėĨŇ 
E1.3: ĴňėĺŅĴĞŊŗŀĽńĨĵƢŐĸŃĶńĭįŇħĝŀĭĨƞŀĭĪĭŅĪľĬƟŅĪňŗĨĬŏŀĚœħƟĶńĭ 
E1.4: ĬņŏĽĬŀĕƟŀĴŌĸħƟĺĵėĺŅĴŏĮƦĬĔĸŅĚ 
E1.5: ĴňěĶŇĵīĶĶĴĕŀĚĔŅĶŒĝƟŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢ 
E1.6: ĴňěŇĨĽņĬŉĔŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňŀĵƞŅĚĵńŗĚĵŊĬŐĸŃŏĮƦĬīĶĶĴ 

E2: ĔŅĶŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚȮŐĸŃĔŅĶŒľƟŏĔňĵĶĨŇįŌƟŀŊŗĬ &Self-worth and respecting others) E2.1: ėņĬŉĚĩŉĚįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃĽƞĺĬĶĺĴ 
E2.2: ŏėŅĶıĽŇĪīŇŐĸŃėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚįŌƟŒľƟĕƟŀĴŌĸ 
E2.3: ŏėŅĶıĨƞŀėĺŅĴėŇħŏľŖĬŐĸŃĴŋĴĴŀĚĪňŗŐĨĔĨƞŅĚ 

 
 

ĸńĔļĦŃĭŋėėĸȮ&Character) Sub-Character 
C1: ėĺŅĴŏĮƦĬįŌƟĬņȮ&Leadership) C1.1: ĶŌƟěńĔĨĬŏŀĚȮ&ŏĕƟŅŒěěŋħŐĕŖĚŐĸŃěŋħŀƞŀĬĕŀĚĨĬŏŀĚ' 

C1.2: ĴňėĺŅĴĶŀĭėŀĭŒĬĔŅĶĨńħĽŇĬŒě 
C1.3: ŐĽħĚŀŀĔĩŉĚėĺŅĴŏĝŊŗŀĴńŗĬŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚ 

C2: ĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&Continuous self-development) C2.1: ĴňėĺŅĴŒİƙĶŌƟŒİƙŏĶňĵĬ 
C2.2: ĔņĔńĭĨĬŏŀĚŒľƟŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĨĬŏŀĚĨŅĴŏĮƚŅľĴŅĵ 
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ĸńĔļĦŃĭŋėėĸȮ&Character) Sub-Character 
C2.3: ĴňĪńĻĬėĨŇŏĝŇĚĭĺĔĨƞŀĔŅĶŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞ 

C3: ĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟĪňŗĴňėĺŅĴľĸŅĔľĸŅĵȮ 
      &Working with diverse individuals) 

C3.1: ĴňěŇĨŒěĪňŗŏĮƕħĔĺƟŅĚȮŏėŅĶıȮŐĸŃĵŀĴĶńĭėĺŅĴľĸŅĔľĸŅĵ 
C3.2: ĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬŀĵƞŅĚĨńŘĚŒě 
C3.3: ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĪņĚŅĬĔńĭįŌƟŀŊŗĬ 
C3.4: ĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕ 

C4: ėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮįŌƟŀŊŗĬ ĽńĚėĴ ŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ 
     &Responsibility towards oneself, others, society, and the environment) 

C4.1: ŐĽħĚŀŀĔĩŉĚėĺŅĴĶńĭįŇħĝŀĭĨƞŀĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚĨĬŏŀĚ 
C4.2: ŐĽħĚŀŀĔĩŉĚėĺŅĴĶńĭįŇħĝŀĭĨƞŀįŌƟŀŊŗĬȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
C4.3: ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĽĶƟŅĚėĺŅĴŏĮĸňŗĵĬŐĮĸĚĪňŗħňĕŉŘĬŐĔƞĽńĚėĴ 
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c.2) Curriculum Mapping ĕŀĚľĸńĔĽŌĨĶ 

Stage-LO ĶŅĵĺŇĝŅ 
PLO 1 

PLO 2 PLO 1 PLO 2 Qs`PLO 
1A 

Qs`PLO 
1@ 

Qs`PLO 
1A 

ŐįĬ 1.1 ŐĭĭĺŇĝŅĔŅĶȮ&ĺŇĪĵŅĬŇıĬīƢȮ36 ľĬƞĺĵĔŇĨ' 

S
ta

g
e+L
OȮ1

 

ĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ 
VVVȮ605 ĺŇĪĵŅĬŇıĬīƢ 0 0 0 0 0 0 
ĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
VVVȮ605 ĺŇĪĵŅĬŇıĬīƢ 0 1 0 0 0 0 

Check point: ĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĞŉŗĚĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮStage-LO 1ȮįƞŅĬĨŅĴŏĔĦĤƢ 

S
ta

g
e+L
OȮ2

 

ĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
VVVȮ605 ĺŇĪĵŅĬŇıĬīƢ 1 4 1 1 1 1 
ĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
VVVȮ605 ĺŇĪĵŅĬŇıĬīƢ 1 2 1 1 1 1 

Check point: ĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĞŉŗĚĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮStage-LO 0ȮįƞŅĬĨŅĴŏĔĦĤƢ 
ŐįĬ 1.0 ŐĭĭĺŇĝŅĔŅĶȮ&ĺŇĪĵŅĬŇıĬīƢȮ/0 ľĬƞĺĵĔŇĨ' 

S
ta

g
e+L
OȮ1

 

ĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ 
CCCȮ60. ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭ 1  1    
CCCȮ60/ ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ 1 1   1 1 
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Stage-LO ĶŅĵĺŇĝŅ 
PLO 1 

PLO 2 PLO 1 PLO 2 Qs`PLO 
1A 

Qs`PLO 
1@ 

Qs`PLO 
1A 

CCCȮ601 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ 1      
VVVȮ602 ĽńĴĴĬŅ 
 

1 1  1 1 1 

ĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ/       
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ0       
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ1       
VVVȮ604 ĺŇĪĵŅĬŇıĬīƢ 0 0 0 0 0 0 

Check point : ĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĞŉŗĚĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮStage-LO 1ȮįƞŅĬĨŅĴŏĔĦĤƢ 

S
ta

g
e+L
OȮ2

 

ĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ2       
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ3       
VVVȮ604 ĺŇĪĵŅĬŇıĬīƢ 1 1 1 1 1 1 
ĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
VVVȮ604 ĺŇĪĵŅĬŇıĬīƢ 1 2 1 1 1 1 

Check point : ĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĞŉŗĚĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮStage-LO 0ȮįƞŅĬĨŅĴŏĔĦĤƢ 
ŐįĬȮ0ȮŐĭĭĺŇĝŅĝňıȮ&ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ4ȮľĬƞĺĵĔŇĨ' 



65 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

Stage-LO ĶŅĵĺŇĝŅ 
PLO 1 

PLO 2 PLO 1 PLO 2 Qs`PLO 
1A 

Qs`PLO 
1@ 

Qs`PLO 
1A 

S
ta

g
e+L
OȮ1

 

ĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ 
CCCȮ60/ ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ 1 1   1 1 
ECE 6.5..ȮĔŅĶĭĶŇľŅĶőėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅ 1 1 1  1 1 
CCCȮ6.6.. ŏĻĶļģĻŅĽĨĶƢĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ 1 1 1  1 1 
VVVȮ602 ĽńĴĴĬŅ 
 

1 1  1 1 1 

ĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ/       
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ0       
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ1       
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ2       

Check point : ĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĞŉŗĚĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮStage-LO 1ȮįƞŅĬĨŅĴŏĔĦĤƢ 

S
ta

g
e+L
OȮ2

 

ĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ3       
VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ4       
VVVȮ607 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 0 1 0 0 0 0 
ĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 



66 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

Stage-LO ĶŅĵĺŇĝŅ 
PLO 1 

PLO 2 PLO 1 PLO 2 Qs`PLO 
1A 

Qs`PLO 
1@ 

Qs`PLO 
1A 

VVVȮvvvȮĺŇĝŅŏĸŊŀĔȮ5       
VVVȮ607 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 1 1 1 1 1 1 

Check point : ĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĞŉŗĚĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮStage-LO 0ȮįƞŅĬĨŅĴŏĔĦĤƢ 
ĶŅĵĺŇĝŅ
ŏĸŊŀĔ 

ĔĸŋƞĴĺŇĝŅŏĸŊŀĔħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮ 
CCCȮ30. ĶŃĭĭœĲĲƚŅĔņĸńĚĸŅĔěŌĚĶĩœĲ 2   1 1 1 
CCCȮ31. ėŋĦĳŅıĔņĸńĚœĲĲƚŅ 2   1 1 1 
CCCȮ31/ ĶŃĭĭőĲőĨőĺĸĨŅŀŇĔ 2   1 1 1 
ECE 510..ȮĺŇĻĺĔĶĶĴĺŇŏėĶŅŃľƢĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃ  2   1 1 1 
CCCȮ35. ĔŅĶėĺĭėŋĴĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĚŅĬȮȮ 

2   1 1 1 

ECEȮ55/ȮĺĚěĶŐĮĸĚįńĬĔņĸńĚœĲĲƚŅŐĭĭŏĶőĞŐĬĬĞƢ  2   1 1 1 
 ECEȮ550ȮŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢȮĔŅĶėĺĭėŋĴȮŐĸŃĔŅĶěņĸŀĚ

ĽĩŅĬĔŅĶĦƢĕŀĚĶŃĭĭĪňŗĮĶŃĔŀĭħƟĺĵĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
2   1 1 1 

ECEȮ56.ȮĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸ 2   1 1 1 
ECEȮ402ȮĔŅĶėĺĭėŋĴĽĴńĵŒľĴƞĕŀĚĕńĭŏėĸŊŗŀĬĴŀŏĨŀĶƢœĲĲƚŅ
ĔĶŃŐĽĽĸńĭ 

2   1 1 1 

ECEȮ41.ȮĔŅĶĮĶŃŏĴŇĬŐĸŃĔŅĶĮĶńĭĮĶŋĚėŋĦĳŅıĔņĸńĚœĲĲƚŅ 2   1 1 1 
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Stage-LO ĶŅĵĺŇĝŅ 
PLO 1 

PLO 2 PLO 1 PLO 2 Qs`PLO 
1A 

Qs`PLO 
1@ 

Qs`PLO 
1A 

ECEȮ41/ȮŐĴĝĝňĬŏĸŇĶƢĬĬŇŗĚ  2   1 1 1 
ECEȮ45.ȮŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮȮ 2   1 1 1 
ECEȮ47.ȮůȮECEȮ471ȮľńĺĕƟŀıŇŏĻļȮ/Ȯ+Ȯ2 2   1 1 1 

 ĔĸŋƞĴĺŇĝŅŏĸŊŀĔħƟŅĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ 
 ELEȮ3/3ȮĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 2   1 1 1 

ELEȮ340ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃĴĺĸįĸĳŅıŐĸŃĔŅĶŏĶňĵĬĶŌƟĳŅıőħĵ
ŒĝƟėŀĴıŇĺŏĨŀĶƢ 

2   1 1 1 

ELEȮ4/2ȮĺŇīňĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇı 2   1 1 1 
ELEȮ401ȮŏėĶŊŀĕƞŅĵŏĽƟĬŒĵŐĔƟĺĬņŐĽĚ 2   1 1 1 
ELEȮ406ȮĔŅĶĽŊŗŀĽŅĶŐĩĭėĺŅĴĩňŗĔĺƟŅĚŒĬĕĦŃŏėĸŊŗŀĬĪňŗ 2   1 1 1 
ELEȮ47.ȮůȮELEȮ471ȮľńĺĕƟŀıŇŏĻļȮ/ȮůȮ2 2   1 1 1 
ĔĸŋƞĴĺŇĝŅŏĸŊŀĔħƟŅĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 
GLA 30/ ŏĪėĬŇėĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħĽņľĶńĭĚŅĬĪŅĚĺŇĻĺĔĶĶĴ 2   1 1 1 
GLA 300 ĔŅĶŏĝŊŗŀĴĨƞŀĕŀĚĽĶĶıĽŇŗĚŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ  2   1 1 1 
GLA 32/ ĪķļġňĔŅĶėĺĭėŋĴĽĴńĵŒľĴƞħƟĺĵĺŇīňĮĶŇĳŌĴŇĽĩŅĬŃ 2   1 1 1 
GLA 44/ őėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭĸŉĔŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮȮȮȮȮȮ 2   1 1 1 
GLA 47. ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ  2   1 1 1 
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Stage-LO ĶŅĵĺŇĝŅ 
PLO 1 

PLO 2 PLO 1 PLO 2 Qs`PLO 
1A 

Qs`PLO 
1@ 

Qs`PLO 
1A 

INCȮ471ȮůȮINCȮ471ȮľńĺĕƟŀıŇŏĻļȮ2Ȯ+Ȯ2 2   1 1 1 
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ĬŇĵŅĴľĶŊŀėĺŅĴľĴŅĵĕŀĚŐĨƞĸŃĶŃħńĭȮ(Level)  

ľĸńĔĽŌĨĶœħƟĔŜŅľĬħĶŃħńĭĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟőħĵŀŅĻńĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ@jmmkŲqȮR_vmlmkwȮĪňŗĮĶńĭŒľƟŏľĸŊŀȮ3ȮĶŃħńĭȮŐĽħĚœħƟħńĚĨŅĶŅĚĨƞŀœĮĬňŘ 

PLOs/SubPLOs ĶŃħńĭȮ1 
(Novice8ȮĨƟŀĚĮĶńĭĮĶŋĚ' 

ĶŃħńĭȮ2 
(Developing8ȮıŀŒĝƟ' 

ĶŃħńĭȮ3 
(Competent8 
ĨŅĴėĺŅĴėŅħľĺńĚ' 

ĶŃħńĭȮ4 
(Proficient8ȮħňĴŅĔ' 

ĶŃħńĭȮ5 
(Advanced8ȮĵŀħŏĵňŗĵĴ' 

SubPLO1?Ȯ8ȮĽŅĴŅĶĩ
ĺŇŏėĶŅŃľƢĮƤĠľŅȮĽńĚŏėĶŅŃľƢ
ŐĬĺėŇħȮŐĸŃĶŃĭŋĽŅŏľĨŋĕŀĚ
ĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟȮőħĵ
ŀŅĻńĵľĸńĔĔŅĶĪŅĚĪķļġňȮ
ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮŐĸŃ
ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĚŊŗŀĬœĕŐĸŃ
ĕƟŀěņĔńħĕŀĚĮƤĠľŅœħƟ 

ĽŅĴŅĶĩŀīŇĭŅĵĪķļġň
ıŊŘĬģŅĬœħƟȮőħĵĨƟŀĚ
ŀŅĻńĵėņŐĬŃĬņŒĬĔŅĶ
ŏĝŊŗŀĴőĵĚŏıŊŗŀĺŇŏėĶŅŃľƢ
őěĪĵƢĮƤĠľŅ 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ
ŏĭŊŘŀĚĨƟĬœħƟĭŅĚĽƞĺĬȮŐĸŃ
ŀĵŌƞŒĬĶŃľĺƞŅĚĔŅĶıńĥĬŅ
ĪńĔļŃĔŅĶŏĸŊŀĔŒĝƟ
ėĦŇĨĻŅĽĨĶƢľĶŊŀ
ŏėĶŊŗŀĚĴŊŀŒľƟĽŀħėĸƟŀĚ
ĔńĭŏĚŊŗŀĬœĕŐĸŃĕƟŀěņĔńħ 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ
ŐĸŃĶŃĭŋĽŅŏľĨŋœħƟŀĵƞŅĚ
ŏĮƦĬĶŃĭĭȮőħĵŒĝƟĪķļġň
ŐĸŃŏėĶŊŗŀĚĴŊŀ 
ĕńŘĬĽŌĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔ
ŐĸŃŏĮĶňĵĭŏĪňĵĭ
ŏėĶŊŗŀĚĴŊŀľĸŅĔľĸŅĵ
ĶŌĮŐĭĭŏıŊŗŀľŅĺŇīň
ŐĔƟĮƤĠľŅĪňŗħňĪňŗĽŋħœħƟ 

ĽŅĴŅĶĩĮĶńĭĮĶŋĚľĶŊŀ
ĽńĚŏėĶŅŃľƢŐĭĭěņĸŀĚ
ľĶŊŀŏėĶŊŗŀĚĴŊŀŒľĴƞŏıŊŗŀŒĝƟ
ĺŇŏėĶŅŃľƢĮƤĠľŅĪňŗ
ĞńĭĞƟŀĬĴŅĔœħƟ 

SubPLO/@Ȯ&ŐįĬĺŇĝŅĔŅĶ'Ȯ8Ȯ
ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃ
ħņŏĬŇĬĔŅĶĺŇěńĵȮĨŅĴĶŃŏĭňĵĭ
ĺŇīňĪňŗĩŌĔĨƟŀĚȮŏıŊŗŀĮĶŃĵŋĔĨƢŐĸŃ
ĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟĪŅĚ
ĺŇĻĺĔĶĶĴĕńŘĬĽŌĚĽņľĶńĭĔŅĶ
ŐĔƟĮƤĠľŅĺŇěńĵ 

ĽŅĴŅĶĩĶŃĭŋĶŃŏĭňĵĭĺŇīň
ĺŇěńĵıŊŘĬģŅĬœħƟȮőħĵĨƟŀĚ
ŀŅĻńĵĔŅĶĝňŘŐĬŃŒĬĔŅĶ
ŀŀĔŐĭĭĔŅĶĪħĸŀĚŒľƟ
ĩŌĔĨƟŀĚ 

ĽŅĴŅĶĩŀŀĔŐĭĭ
ĚŅĬĺŇěńĵŐĸŃħņŏĬŇĬĔŅĶ
ĪħĸŀĚœħƟŒĬĶŃħńĭ
ŏĶŇŗĴĨƟĬȮőħĵĨƟŀĚĴňĔŅĶ
ĮĶńĭĮĶŋĚŏıŇŗĴŏĨŇĴŏıŊŗŀŒľƟ
œħƟįĸĸńıīƢĪňŗĽŅĴŅĶĩ
ĬņœĮŀĳŇĮĶŅĵœħƟ 

ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃ
ħņŏĬŇĬĔŅĶĺŇěńĵœħƟĩŌĔĨƟŀĚ
ĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮěĬ
ĮĶŃĵŋĔĨƢŐĸŃĨƞŀĵŀħŀĚėƢ
ėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĕńŘĬ
ĽŌĚŏıŊŗŀŐĔƟĮƤĠľŅĺŇěńĵŐĸŃ

ĽŅĴŅĶĩĽĶƟŅĚĚŅĬĺŇěńĵĪňŗ
ĴňėŋĦĳŅıĽŌĚȮĞŉŗĚĽŅĴŅĶĩ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ĶŃħńĭĝŅĨŇœħƟ 

ĽŅĴŅĶĩĽĶƟŅĚĚŅĬĺŇěńĵȮ
ĬĺńĨĔĶĶĴľĶŊŀŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞĪňŗĽŅĴŅĶĩ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇœħƟ 
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PLOs/SubPLOs ĶŃħńĭȮ1 
(Novice8ȮĨƟŀĚĮĶńĭĮĶŋĚ' 

ĶŃħńĭȮ2 
(Developing8ȮıŀŒĝƟ' 

ĶŃħńĭȮ3 
(Competent8 
ĨŅĴėĺŅĴėŅħľĺńĚ' 

ĶŃħńĭȮ4 
(Proficient8ȮħňĴŅĔ' 

ĶŃħńĭȮ5 
(Advanced8ȮĵŀħŏĵňŗĵĴ' 

ŀńĬĬņœĮĽŌƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ
ĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭ 

ĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗ
œħƟĶńĭĔŅĶĵŀĴĶńĭ 

SubPLO/@Ȯ&ŐįĬĺŇĝŅĝňı'Ȯ8Ȯ
ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃ
ħņŏĬŇĬĔŅĶĺŇěńĵĨŅĴĶŃŏĭňĵĭ
ĺŇīňĪňŗĩŌĔĨƟŀĚ 
őħĵĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵň
ĺŇĻĺĔĶĶĴĶƞĺĴĔńĭĪńĔļŃĔŅĶ
ĭĶŇľŅĶěńħĔŅĶŐĸŃ
ŏĻĶļģĻŅĽĨĶƢȮŏıŊŗŀĔŅĶ
ŐĔƟĮƤĠľŅľĶŊŀĮĶńĭĮĶŋĚ
ĔĶŃĭĺĬĔŅĶŒĬĭĶŇĭĪĪŅĚ
ĺŇĝŅĝňıľĶŊŀĽĩŅĬĔŅĶĦƢěĶŇĚœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃ
ėŋƟĴėƞŅ 

ĽŅĴŅĶĩĶŃĭŋĮƤĠľŅŏĝŇĚ
ĺŇĝŅĝňıœħƟȮőħĵĨƟŀĚŀŅĻńĵ
ėņŐĬŃĬņŒĬĔŅĶŏĸŊŀĔŒĝƟ
ėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴ
ŏıŊŗŀľŅĪŅĚŐĔƟœĕ 

ĽŅĴŅĶĩŐĔƟĮƤĠľŅŏĝŇĚ
ŏĪėĬŇėœħƟĭƟŅĚȮŐĸŃ
ĭŌĶĦŅĔŅĶĔŅĶĺŇŏėĶŅŃľƢ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶ
ŐĸŃėĺŅĴėŋƟĴėƞŅŏĕƟŅ
ħƟĺĵĔńĬœħƟŒĬŏĭŊŘŀĚĨƟĬ 

ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňĶƞĺĴĔńĭĔŅĶ
ĭĶŇľŅĶŐĸŃ
ŏĻĶļģĻŅĽĨĶƢȮŏıŊŗŀ
ŐĔƟĮƤĠľŅěĶŇĚœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃėŋƟĴėƞŅ 

ĽŅĴŅĶĩŀŀĔŐĭĭĶŃĭĭ
ŐĔƟĮƤĠľŅĪňŗĝƞĺĵŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıľĶŊŀĸħ
ĨƟĬĪŋĬŒľƟŀĚėƢĔĶœħƟŀĵƞŅĚ
ĴňĬńĵĽņėńĠ 

ĽŅĴŅĶĩĽĶƟŅĚŐĬĺĪŅĚĪňŗ
ŏĮĸňŗĵĬŐĮĸĚ
ĔĶŃĭĺĬĔŅĶĪņĚŅĬŏħŇĴȮ
ŐĸŃĽŅĴŅĶĩĕĵŅĵįĸȮœĮ
ŒĝƟŒĬŀŋĨĽŅľĔĶĶĴŀŊŗĬȮŕȮ
œħƟ 

SubPLO1CȮ&ŐįĬĺŇĝŅĔŅĶ' : 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĸńıīƢȮ
ĽĶŋĮįĸȮŐĸŃŏĽĬŀŐĬŃ

ĽŅĴŅĶĩĶĺĭĶĺĴŐĸŃ
ŐĽħĚĕƟŀĴŌĸěŅĔĔŅĶ
ĪħĸŀĚœħƟȮőħĵĨƟŀĚŀŅĻńĵ

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃ
ĽĶŋĮįĸĔŅĶĺŇěńĵœħƟŒĬ
ĶŃħńĭŏĭŊŘŀĚĨƟĬȮŐĸŃĔņĸńĚ

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃ
ĽĶŋĮįĸĸńıīƢěŅĔĚŅĬĺŇěńĵ
œħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔ

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
įĸĸńıīƢ 
ŏĝŇĚĸŉĔŐĸŃŏĮĶňĵĭŏĪňĵĭ

ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢ
įĸĸńıīƢŏıŊŗŀĝňŘŒľƟŏľŖĬŀĚėƢ
ėĺŅĴĶŌƟľĶŊŀĕƟŀėƟĬıĭ
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PLOs/SubPLOs ĶŃħńĭȮ1 
(Novice8ȮĨƟŀĚĮĶńĭĮĶŋĚ' 

ĶŃħńĭȮ2 
(Developing8ȮıŀŒĝƟ' 

ĶŃħńĭȮ3 
(Competent8 
ĨŅĴėĺŅĴėŅħľĺńĚ' 

ĶŃħńĭȮ4 
(Proficient8ȮħňĴŅĔ' 

ĶŃħńĭȮ5 
(Advanced8ȮĵŀħŏĵňŗĵĴ' 

ŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨƞŀĵŀħ
ĚŅĬĺŇěńĵœħƟ 

ėņŐĬŃĬņŒĬĔŅĶ
ĺŇŏėĶŅŃľƢįĸȮĽĶŋĮ
ĮĶŃŏħŖĬĽņėńĠȮŐĸŃĔŅĶ
ŏĕňĵĬĕƟŀŏĽĬŀŐĬŃŏıŊŗŀ
ĨƞŀĵŀħĚŅĬĺŇěńĵ 

ıńĥĬŅĪńĔļŃŒĬĔŅĶ
ŏĝŊŗŀĴőĵĚ 
ĕƟŀėƟĬıĭŏıŊŗŀĬņœĮĽŌƞĔŅĶ
ŏĕňĵĬĕƟŀŏĽĬŀŐĬŃŒĬĔŅĶ
ĨƞŀĵŀħĚŅĬĺŇěńĵŒľƟ
ĝńħŏěĬĵŇŗĚĕŉŘĬ 

ĺŇĝŅĔŅĶȮıĶƟŀĴĪńŘĚ
ĽŅĴŅĶĩŏĽĬŀŐĬŃ
ŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨƞŀ
ĵŀħĚŅĬĺŇěńĵœħƟŀĵƞŅĚ
ĽĴŏľĨŋĽĴįĸŐĸŃ
ĽŀħėĸƟŀĚĔńĭįĸ
ĔŅĶĻŉĔļŅ 

ĔńĭĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚœħƟ
ŀĵƞŅĚėĶŀĭėĸŋĴȮıĶƟŀĴ
ĪńŘĚŏĽĬŀŐĬŃŐĬĺ
ĪŅĚĔŅĶĨƞŀĵŀħĪňŗ
ĽŅĴŅĶĩĬņœĮŐĔƟĮƤĠľŅ
ĪŅĚĺŇĻĺĔĶĶĴľĶŊŀĕĵŅĵ
įĸŒĬŏĝŇĚĺŇĝŅĔŅĶœħƟ
ŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴ 

ŒľĴƞĪňŗőħħŏħƞĬȮŐĸŃ
ŏĽĬŀŐĬŃĪŇĻĪŅĚĔŅĶĨƞŀ
ĵŀħŏĝŇĚĵŋĪīĻŅĽĨĶƢĪňŗ
ĽŅĴŅĶĩĽĶƟŅĚįĸĔĶŃĪĭ
ĽŌĚȮ&High Impact) ľĶŊŀ
ŏĮƦĬĨƟĬŐĭĭŒľƟŐĔƞĺĚĔŅĶ
ĺŇĝŅĔŅĶœħƟ 

SubPLO/AȮ&ŐįĬĺŇĝŅĝňı'Ȯ8Ȯ
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĸńıīƢȮ
ĽĶŋĮįĸȮŐĸŃŏĽĬŀŐĬŃ
ŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĨƞŀĵŀħ
ĚŅĬĺŇěńĵȮľĶŊŀȮĔŅĶŐĔƟĮƤĠľŅ
ŒĬĭĶŇĭĪĪŅĚĺŇĝŅĝňıľĶŊŀ
ĽĩŅĬĔŅĶĦƢěĶŇĚȮœħƟ 

ĽŅĴŅĶĩĶĺĭĶĺĴŐĸŃ
ĬņŏĽĬŀĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ
œħƟȮőħĵĨƟŀĚŀŅĻńĵĔŅĶ
ĝňŘŐĬŃŒĬĔŅĶĺŇŏėĶŅŃľƢ
ŐĸŃĽĶŋĮįĸŏĝŇĚĸŉĔ 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃ
ĽĶŋĮįĸœħƟĭƟŅĚȮőħĵĨƟŀĚ
ıńĥĬŅĔŅĶŏĕňĵĬ
ĕƟŀŏĽĬŀŐĬŃŏıŊŗŀŒľƟ
ĽŅĴŅĶĩĬņœĮ
ĮĶŃĵŋĔĨƢŒĝƟœħƟěĶŇĚ 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸœħƟ
ŀĵƞŅĚĴňŏľĨŋįĸȮĽĶŋĮįĸ
ĝńħŏěĬȮŐĸŃŒľƟ
ĕƟŀŏĽĬŀŐĬŃĪňŗĬņœĮ
ıńĥĬŅĨƞŀĵŀħœħƟěĶŇĚ 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ŏĝŊŗŀĴőĵĚĕƟŀĴŌĸŏĝŇĚĸŉĔȮ
ŐĸŃŒľƟĕƟŀŏĽĬŀŐĬŃ
ŏĝŇĚĔĸĵŋĪīƢĪňŗ 
ŏĜňĵĭėĴŐĸŃĴňĬŘņľĬńĔ 

ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢ
įĸĸńıīƢŏĝŊŗŀĴőĵĚĔńĭ
ŐĬĺőĬƟĴŏĪėőĬőĸĵňŒĬ
ŀĬŅėĨœħƟŀĵƞŅĚĴň
ĺŇĽńĵĪńĻĬƢ 

PLO 2Ȯ8 ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃ
ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚ
ĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮįƞŅĬĔŅĶ

ĽŅĴŅĶĩĽŊŗŀĽŅĶŏĬŊŘŀľŅ
ıŊŘĬģŅĬœħƟȮőħĵĨƟŀĚ
ŀŅĻńĵėņŐĬŃĬņŒĬĔŅĶ

ĽŅĴŅĶĩĽŊŗŀĽŅĶŒľƟįŌƟŀŊŗĬ
ŏĕƟŅŒěĮĶŃŏħŖĬľĸńĔœħƟȮ
ŐĸŃĔņĸńĚıńĥĬŅĪńĔļŃ

ĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬ
ŐĸŃĬņŏĽĬŀħƟĺĵĺŅěŅŒĬ
ĮĶŃŏħŖĬĞńĭĞƟŀĬœħƟŀĵƞŅĚ

ĽŅĴŅĶĩĬņŏĽĬŀœħƟŀĵƞŅĚ
ĬƞŅĨŇħĨŅĴȮĴňĻŇĸĮŃŒĬ
ĔŅĶěŌĚŒěȮŐĸŃĨŀĭ

ĴňĪńĔļŃĔŅĶĽŊŗŀĽŅĶĶŃħńĭ
įŌƟŏĝňŗĵĺĝŅĠȮĽŅĴŅĶĩ
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PLOs/SubPLOs ĶŃħńĭȮ1 
(Novice8ȮĨƟŀĚĮĶńĭĮĶŋĚ' 

ĶŃħńĭȮ2 
(Developing8ȮıŀŒĝƟ' 

ĶŃħńĭȮ3 
(Competent8 
ĨŅĴėĺŅĴėŅħľĺńĚ' 

ĶŃħńĭȮ4 
(Proficient8ȮħňĴŅĔ' 

ĶŃħńĭȮ5 
(Advanced8ȮĵŀħŏĵňŗĵĴ' 

ŏĕňĵĬŐĸŃĔŅĶĬņŏĽĬŀħƟĺĵ
ĺŅěŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀ
ĮĶŃĔŀĭĔŅĶĬņŏĽĬŀœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

ŏĶňĵĭŏĶňĵĚĮĶŃŏħŖĬŐĸŃ
ĔŅĶŒĝƟĽŊŗŀĮĶŃĔŀĭĔŅĶ
ĬņŏĽĬŀ 

ėĺŅĴŏĮƦĬĴŊŀŀŅĝňıŏĝŇĚ
ĺŇĝŅĔŅĶĶĺĴĩŉĚĔŅĶŒĝƟĽŊŗŀ
ĮĶŃĔŀĭŒľƟĬƞŅĽĬŒě 

ŏĮƦĬĸņħńĭĕńŘĬĨŀĬȮıĶƟŀĴ
ŒĝƟĽŊŗŀœħƟŏľĴŅŃĽĴ 

ėņĩŅĴŏĝŇĚĸŉĔœħƟŀĵƞŅĚ
ĵŀħŏĵňŗĵĴ 

ĩƞŅĵĪŀħŏĶŊŗŀĚĵŅĔŒľƟėĬ
ĪŋĔĔĸŋƞĴŏĕƟŅŒěœħƟ 

PLO 3Ȯ8ȮĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬ
őħĵĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňıĺŇĻĺĔĶĶĴȮĨĶŃľĬńĔĩŉĚ
įĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 

ĶńĭĪĶŅĭŐĬĺėŇħŏĶŊŗŀĚ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ
őħĵĨƟŀĚŀŅĻńĵĔŅĶĝňŘŐĬŃ
ŒĬĔŅĶıŇěŅĶĦŅĩŉĚ
įĸĔĶŃĪĭĨƞŀĽńĚėĴȮ
ėĺŅĴĮĸŀħĳńĵȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 

ŏĕƟŅŒěĔġŏĔĦĤƢŐĸŃ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ
ŐĸŃĔņĸńĚıńĥĬŅ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņ
įĸĔĶŃĪĭħƟŅĬĽńĚėĴ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴĴŅŏĮƦĬ
ĮƤěěńĵŒĬĔŅĶĪņĚŅĬ 

ĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵ
ĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňıĺŇĻĺĔĶĶĴŀĵƞŅĚ
ŏėĶƞĚėĶńħȮĨĸŀħěĬ
ėņĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵ
ŐĸŃįĸĔĶŃĪĭĨƞŀĽńĚėĴ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚ
ŏľĴŅŃĽĴ 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟľĸńĔ
ěĶĶĵŅĭĶĶĦŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬȮŐĸŃ
ŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪňŗėņĬŉĚĩŉĚ
ėĺŅĴĵńŗĚĵŊĬ 

ĽŅĴŅĶĩŏĮƦĬįŌƟĬņľĶŊŀįŌƟ
ĶŇŏĶŇŗĴŒĬĔŅĶĶĦĶĚėƢħƟŅĬ
ėĺŅĴĮĸŀħĳńĵȮ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
ĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴŒĬ
ĶŃħńĭŀĚėƢĔĶœħƟ 

PLO 2Ȯ8ȮĽŅĴŅĶĩĽŊĭėƟĬŐĸŃ
ŏĶňĵĬĶŌƟŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞ
ħƟĺĵĨĬŏŀĚȮŏıŊŗŀĮĶńĭĨńĺŒľƟ
ĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚ
ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴ 

ĽŅĴŅĶĩĻŉĔļŅ
ŏĪėőĬőĸĵňŒľĴƞœħƟŏĴŊŗŀĴňįŌƟ
ĔņľĬħľńĺĕƟŀŒľƟȮŐĸŃ
ĨƟŀĚŀŅĻńĵėņŐĬŃĬņŒĬ
ĺŇīňĔŅĶĽŊĭėƟĬĕƟŀĴŌĸ 

ĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃĪņ 
ėĺŅĴŏĕƟŅŒěŏĪėőĬőĸĵň
ŒľĴƞĨŅĴĪňŗœħƟĶńĭ
ėņŐĬŃĬņœħƟħňȮŐĸŃĔņĸńĚ
İƗĔİĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸ

ĽŅĴŅĶĩĽŊĭėƟĬȮĪņėĺŅĴ
ŏĕƟŅŒěȮŐĸŃŏĶňĵĬĶŌƟ
ŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞħƟĺĵ
ĨĬŏŀĚȮŏıŊŗŀĬņĴŅĮĶńĭŒĝƟ
ŒĬĔŅĶĪņĚŅĬľĶŊŀĔŅĶĪņ

ĽŅĴŅĶĩĽŊĭėƟĬŐĸŃ
ŏĶňĵĬĶŌƟŏĪėőĬőĸĵňŒľĴƞȮŕȮ
œħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃ
ĸŉĔĞŉŘĚȮıĶƟŀĴĪńŘĚĽŅĴŅĶĩ
ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒľĴƞĬńŘĬ

ŏĮƦĬįŌƟĶŇŏĶŇŗĴŒĬĔŅĶĬņ
ŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞĴŅ
ĮĶŃĵŋĔĨƢŒĝƟĽĶƟŅĚĽĶĶėƢ
įĸĚŅĬȮŐĸŃĽŅĴŅĶĩ
ĩƞŅĵĪŀħľĶŊŀŏĮƦĬįŌƟĬņŒĬ
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PLOs/SubPLOs ĶŃħńĭȮ1 
(Novice8ȮĨƟŀĚĮĶńĭĮĶŋĚ' 

ĶŃħńĭȮ2 
(Developing8ȮıŀŒĝƟ' 

ĶŃħńĭȮ3 
(Competent8 
ĨŅĴėĺŅĴėŅħľĺńĚ' 

ĶŃħńĭȮ4 
(Proficient8ȮħňĴŅĔ' 

ĶŃħńĭȮ5 
(Advanced8ȮĵŀħŏĵňŗĵĴ' 

 ŐĸŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵ
ĨĬŏŀĚ 

ĺŇěńĵœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

ŏıŊŗŀŏıŇŗĴĻńĔĵĳŅıŒĬĔŅĶ
ĪņĚŅĬœħƟŀĵƞŅĚőħħŏħƞĬ 

ĔŅĶĝňŘŐĬŃŒľƟįŌƟŀŊŗĬĮĶńĭĨńĺ
ĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĪŅĚŏĪėőĬőĸĵňœħƟ 



74 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

d) ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2565 ŐĸŃŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ı,Ļ,Ȯ0348 ľĶŊŀĶŃŏĭňĵĭŀŊŗĬŕȮĪňŗŐĔƟœĕŏıŇŗĴŏĨŇĴȮ 

- ŏĚŊŗŀĬœĕŀŊŗĬŕȮĪňŗĬŀĔŏľĬŊŀěŅĔĶŃŏĭňĵĭȮĴěī, 

¶ ŐįĬȮ1.1ȮŐĭĭĺŇĝŅĔŅĶȮ&ĪņĺŇĪĵŅĬŇıĬīƢȮ14ȮľĬƞĺĵĔŇĨ'ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀ 
ĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮScopus  
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
2.3.4) ŐĬĺėŇħŒĬĔŅĶĔņľĬħĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬ 

2.3.4,/) ĔŅĶĺŇŏėĶŅŃľƢĩŉĚėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıĕŀĚŀŅěŅĶĵƢŐĸŃŏěƟŅľĬƟŅĪňŗĕŀĚľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶĴňŀŅěŅĶĵƢŐĸŃŏěƟŅľĬƟŅĪňŗĪńŘĚľĴħĮĶŃĔŀĭħƟĺĵȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ3 ėĬȮ
ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ34 ėĬȮŐĸŃŏěƟŅľĬƟŅĪňŗĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ4 ėĬȮĞŉŗĚĴňěņĬĺĬŏıňĵĚıŀĨƞŀĔŅĶ
ŒľƟėņĮĶŉĔļŅȮėņŐĬŃĬņĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃėĺĭėŋĴĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮőħĵėĦŅěŅĶĵƢ
ĮĶŃěņľĸńĔĽŌĨĶĴňėŋĦĺŋĥŇĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴŏĔĦĤƢĕŀĚȮĽĮ,ŀĺ,ȮŐĸŃĴňėĺŅĴŏĝňŗĵĺĝŅĠĽŅĴŅĶĩĪňŗľĸŅĔľĸŅĵ
ŐĨĔĨƞŅĚĔńĬȮĞŉŗĚėĶŀĭėĸŋĴŏĬŊŘŀľŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĪňŗĔņľĬħœĺƟŒĬľĸńĔĽŌĨĶ 

Ȯ 
2.3.4.2) ŐĬĺĪŅĚĔŅĶıńĥĬŅŀŅěŅĶĵƢŐĸŃŏěƟŅľĬƟŅĪňŗĕŀĚľĸńĔĽŌĨĶ 

ĔŅĶıńĥĬŅŀŅěŅĶĵƢŐĸŃŏěƟŅľĬƟŅĪňŗĕŀĚľĸńĔĽŌĨĶŐĭƞĚŏĮƦĬĔŅĶŏĨĶňĵĴĨńĺĽņľĶńĭŀŅěŅĶĵƢŒľĴƞ 
ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŐĔƞėĦŅěŅĶĵƢĮƤěěŋĭńĬȮŐĸŃĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĻńĔĵĳŅıĕŀĚŏěƟŅľĬƟŅĪňŗȮĞŉŗĚŐĽħĚ
ĶŅĵĸŃŏŀňĵħœħƟħńĚĨƞŀœĮĬňŘ 

/,,ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞ 
 +ȮȮĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃȮŐĸŃ
ľĸńĔĽŌĨĶĪňŗĽŀĬȮĶĺĴĪńŘĚŀĭĶĴĺŇīňĔŅĶĽŀĬŐĭĭĨƞŅĚȮŕȮĨĸŀħěĬĔŅĶŒĝƟŐĸŃįĸŇĨĽŊŗŀĔŅĶĽŀĬ  
ŏıŊŗŀŏĮƦĬĔŅĶıńĥĬŅŀŅěŅĶĵƢĳŅĵŒĨƟŐĬĺĪŅĚȮKMUTT PSFȮŏıŊŗŀĮĸŌĔİƤĚŒľƟŏĔŇħĽĴĶĶĩĬŃĕŀĚ
ėĺŅĴŏĮƦĬėĶŌ 
+ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀ
ĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĴňĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻȮŐĸŃ-ľĶŊŀȮĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀ
ŏĮƦĬĔŅĶıńĥĬŅĽĴĶĶĩĬŃĕŀĚŀŅěŅĶĵƢŒľĴƞȮĶĺĴĩŉĚĽĬńĭĽĬŋĬŒľƟĴňĔŅĶŀŀĔĨĶĺěİƗĔĚŅĬȮŏıŊŗŀ
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ŏĕƟŅĩŉĚĔŅĶĪņĚŅĬĶƞĺĴĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮĞŉŗĚěŃĪņŒľƟĴňėĺŅĴŏĕƟŅŒěȮĴňĪńĔļŃȮŐĸŃŏĮƦĬĔŅĶ
ŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢħƟŅĬŀŋĨĽŅľĔĶĶĴ 

0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
+ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃ 
ĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĴňĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
ŒĬŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻȮŐĸŃ-ľĶŊŀȮĨƞŅĚĮĶŃŏĪĻ 
+ȮĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵȮ 
+ȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟ 
ŐĸŃėŋĦīĶĶĴ 
+ȮĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢŒľƟĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ 
1,ȮĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĻńĔĵĳŅıĕŀĚŏěƟŅľĬƟŅĪňŗĽŅĵĽĬńĭĽĬŋĬ 
+ȮĽƞĚŏĽĶŇĴŒľƟŏěƟŅľĬƟŅĪňŗĽŅĵĽĬńĭĽĬŋĬŐĽĺĚľŅėĺŅĴĶŌƟȮŏıŊŗŀŏıŇŗĴĻńĔĵĳŅıĕŀĚĨĬŏŀĚ 
ŐĸŃŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅŒĬŀŅĝňı 
+ȮĽƞĚŏĽĶŇĴŒľƟŏěƟŅľĬƟŅĪňŗĽŅĵĽĬńĭĽĬŋĬĬņĮƤĠľŅĪňŗıĭěŅĔĔŅĶĪņĚŅĬȮĴŅĽĶƟŅĚŏĮƦĬőěĪĵƢĮƤĠľŅĺŇěńĵȮ
ŐĸŃĽŅĴŅĶĩĬņœĮŏĽĬŀįĸĚŅĬŒĬĚŅĬĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮŏĝƞĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ŏėĶŊŀĕƞŅĵĽĬńĭĽĬŋĬȮ&The National Conference on Routine to ResearchȮ8ȮR2R)ȮœħƟ 

 

0,1,4,3'ȮĔŅĶĭĶŇľŅĶěńħĔŅĶĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ (Facilities & Infrastructure)ȮŐĸŃĔŅĶ
ŒľƟĭĶŇĔŅĶĬńĔĻŉĔļŅ (Student support service)  

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĳŅėĺŇĝŅĺŇĻĺĔĶĶĴ
ĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮĴňėĺŅĴıĶƟŀĴħƟŅĬľĬńĚĽŊŀȮĨņĶŅŏĜıŅŃĪŅĚĪňŗĪńĬĽĴńĵȮŐĸŃĔŅĶĽŊĭėƟĬįƞŅĬ
ģŅĬĕƟŀĴŌĸőħĵĽņĬńĔľŀĽĴŋħȮĬŀĔěŅĔĬňŘĳŅėĺŇĝŅĵńĚĴňŀŋĮĔĶĦƢȮőĮĶŐĔĶĴĽņŏĶŖěĶŌĮľĶŊŀĞŀĲĪƢŐĺĶƢȮ&qmdru_pc'Ȯ
ŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔĪňŗŒĝƟĽĬńĭĽĬŋĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĚŅĬĺŇěńĵŀĵƞŅĚıŀŏıňĵĚȮħńĚĬňŘ 

 
ľƟŀĚĮĢŇĭńĨŇĔŅĶ ĽĩŅĬĪňŗĨńŘĚ ŀŋĮĔĶĦƢŐĸŃĝŋħĔŅĶĪħĸŀĚ 

ľƟŀĚĮĢŇĭńĨŇĔŅĶ
ŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅ 
 

CB 40104 
ŀŅėŅĶŏĶňĵĬĶĺĴ 4 

1.ȮŏėĶŊŗŀĚĔĸœĲĲƚŅĔĶŃŐĽĨĶĚȮĴŀŏĨŀĶƢŐĸŃŏėĶŊŗŀĚĔņŏĬŇħœĲĲƚŅ 
2. ŏėĶŊŗŀĚĔĸœĲĲƚŅĔĶŃŐĽĽĸńĭ 
Ȯ3. ľĴƟŀŐĮĸĚœĲĲƚŅȮ1ȮŏĲĽȮŐĸŃȮ3ȮŏĲĽ 
4. ŏėĶŊŗŀĚĴŊŀĪħĽŀĭőľĸħ 
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ľƟŀĚĮĢŇĭńĨŇĔŅĶ ĽĩŅĬĪňŗĨńŘĚ ŀŋĮĔĶĦƢŐĸŃĝŋħĔŅĶĪħĸŀĚ 
ľƟŀĚĮĢŇĭńĨŇĔŅĶ
ŏĪėőĬőĸĵňœĲĲƚŅŐĸŃ
ĔŅĶĽƞŀĚĽĺƞŅĚȮ(E-LU) 

CB 2./.1Ȯ 
ŐĸŃȮCB 2./.5Ȯ
ŀŅėŅĶŏĶňĵĬĶĺĴȮ2 

/,ĝŋħĪħĽŀĭĔŅĶĔĶŃěŅĵŐĽĚĕŀĚľĸŀħœĲĲƚŅŐĸŃ 
ħĺĚőėĴœĲĲƚŅȮ(Goniophotometer) 
0,ȮĝŋħĪħĽŀĭĲĸńĔĞƢĽƞŀĚĽĺƞŅĚĶĺĴȮŐĸŃėŋĦĽĴĭńĨŇĪŅĚĽň 
ĕŀĚŐĽĚȮ(Integrating Sphere andȮSpectroradiometer) 
1,ȮŏėĶŊŗŀĚĺńħėƞŅėĺŅĴĽĺƞŅĚŐĸŃėĺŅĴĽƞŀĚĽĺƞŅĚȮ(Luminance and 

Illuminance Meter) 
4. ľĸŀħŀŇĬŐėĬŏħĽŏĞĬĨƢȮľĸŀħĲĸŌŀŀŏĶĽŏĞĬĨƢȮľĸŀħőĞŏħňĵĴ
ėĺŅĴħńĬĽŌĚȮľĸŀħŏĴĪńĸŁŅœĸħƢȮľĸŀħŐŀĸŀňħňȮŐĸŃħĺĚőėĴ
œĲĲƚŅĝĬŇħŐŀĸŀňħň 

5. őĮĶŐĔĶĴȮDIALux evo 
ľƟŀĚĮĢŇĭńĨŇĔŅĶœĲĲƚŅ
ıŊŘĬģŅĬ 

CB 2./.5Ȯ 
ŀŅėŅĶŏĶňĵĬĶĺĴȮ2 

/,ȮŏėĶŊŗŀĚĔĸœĲĲƚŅĔĶŃŐĽĨĶĚȮŐĸŃĴŀŏĨŀĶƢȮ 
 0,ȮŏėĶŊŗŀĚĔĸœĲĲƚŅĔĶŃŐĽĽĸńĭȮŐĸŃŏėĶŊŗŀĚĔņŏĬŇħœĲĲƚŅĔĶŃŐĽĽĸńĭ 
1,ȮľĴƟŀŐĮĸĚœĲĲƚŅȮ/ȮŏĲĽȮŐĸŃȮ1ȮŏĲĽ 

ľƟŀĚĮĢŇĭńĨŇĔŅĶ
ėŀĴıŇĺŏĨŀĶƢ 

CB 2.2// 
ŀŅėŅĶŏĶňĵĬĶĺĴȮ2 

/,ȮėŀĴıŇĺŏĨŀĶƢȮ3.ȮŏėĶŊŗŀĚ 

ľƟŀĚĮĢŇĭńĨŇĔŅĶĶŃĭĭ
ėĺĭėŋĴŏėĶŊŗŀĚĔĸœĲĲƚŅ 

CB 2.3./Ȯ 
ŀŅėŅĶŏĶňĵĬĶĺĴȮ2 

/,ȮPower System Protection Trainer 
 0,ȮTransmission Line and Distribution Trainer 
 1,ȮPower Consumption Monitoring Trainer 
 2,ȮPower Transmission and Distribution Trainer 
 3,ȮPower Generation Trainer 
 4,ȮIndustrial Electrical Machine Trainer 

ľƟŀĚĮĢŇĭńĨŇĔŅĶœĲĲƚŅ
ıŊŘĬģŅĬȮ0 

CB 2.3.0Ȯ 
ŀŅėŅĶŏĶňĵĬĶĺĴȮ2 

/,ȮAC Motor Control (Magnetic Contact) 
 0,ȮAC Motor Control (PLC) 

ľƟŀĚĮĢŇĭńĨŇĔŅĶĔŅĶŏħŇĬ
ĽŅĵœĲ 

CB 2.3.5Ȯ 
ŀŅėŅĶŏĶňĵĬĶĺĴȮ2 

/,ŀŋĮĔĶĦƢĽŅīŇĨĶŃĭĭĮƚŀĚĔńĬœĲĲƚŅŒĬŀŅėŅĶŐĸŃĝŋħŏħŇĬĽŅĵœĲ
ıĶƟŀĴŏėĶŊŗŀĚĺńħ 

ľƟŀĚĮĢŇĭńĨŇĔŅĶ
œĲĲƚŅŐĶĚĽŌĚ 

ŀŅėŅĶĮĢŇĭńĨŇĚŅĬ
œĲĲƚŅŐĶĚĽŌĚ 

/,ȮľĴƟŀŐĮĸĚŏĪĽĸŅ 
 0,ȮImpulse Voltage Generator 2.. kV 
 1,ȮDC generator /.. kV 
 2,ȮľĴƟŀŐĮĸĚĪħĽŀĭĔĶŃŐĽĽĸńĭȮ1.. kV 
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¶ őĮĶŐĔĶĴĽņŏĶŖěĶŌĮľĶŊŀĞŀĲĨƢŐĺĶƢȮĮĶŃĔŀĭħƟĺĵ 
1.ȮMATLAB  
2.ȮEndNote X9 
3.ȮMicrosoft Office 
4.ȮPSim (Power Simulation) 
5.ȮMicrosoft Windows 
6.ȮPASW Statistics (SPSS) 
 

¶ ĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔȮĮĶŃĔŀĭħƟĺĵ 

ĸņħńĭ ĶŅĵĔŅĶ ěņĬĺĬ 

/ ŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮAll in one 50ȮŏėĶŊŗŀĚ 
0 ŏėĶŊŗŀĚĜŅĵĳŅıȮLCD  4ȮŏėĶŊŗŀĚ 
1 ěŀĶńĭĳŅıŐĭĭĨŇħįĬńĚȮ 7Ȯĝŋħ 
2 ŏėĶŊŗŀĚĽŐĔĬŏĬŀĶƢȮ 3ȮŏėĶŊŗŀĚ 
3 ŏėĶŊŗŀĚĭńĬĪŉĔĺňħŇĪńĻĬƢŐĭĭľĸŅĵĶŃĭĭȮ 1Ȯĝŋħ 
4 ĨńĺĔĶŃěŅĵĽńĠĠŅĦŏėĶŊŀĕƞŅĵȮRouter 5Ȯĝŋħ 
5 ŏėĶŊŗŀĚıŇĴıƢŐĭĭȮInkjet  1ȮŏėĶŊŗŀĚ 
6 ŏėĶŊŗŀĚĺńħĮĶŇĴŅĦĪŅĚœĲĲƚŅŐĭĭŐŀĬŃĸŖŀĔȮ 210ȮŏėĶŊŗŀĚ 
7 ŏėĶŊŗŀĚĺńħĮĶŇĴŅĦĪŅĚœĲĲƚŅŐĭĭħŇěŇĪńĸȮ 32ȮŏėĶŊŗŀĚ 
/. ŏėĶŊŗŀĚĔņŏĬŇħĶŌĮėĸŊŗĬœĲĲƚŅȮ 14ȮŏėĶŊŗŀĚ 
// ŏėĶŊŗŀĚŐĽħĚĶŌĮĽńĠĠŅĦŐĭĭŐŀĬŃĸŖŀĔȮ 56ȮŏėĶŊŗŀĚ 
/0 ŏėĶŊŗŀĚŐĽħĚĶŌĮĽńĠĠŅĦŐĭĭħŇěŇĪńĸȮ 12ȮŏėĶŊŗŀĚ 
/1 ĝŋħİƗĔħŇěŇĪńĸŐĸŃŀŋĮĔĶĦƢĮĶŃĔŀĭȮ 10Ȯĝŋħ 
/2 ĝŋħİƗĔŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĭŊŘŀĚĨƟĬȮ 10Ȯĝŋħ 
/3 ĝŋħİƗĔœĴőėĶőıĶŏĞĽŏĞŀĶƢȮ 10Ȯĝŋħ 
/4 ĝŋħĪħĸŀĚŏėĶŊŗŀĚĔĸœĲĲƚŅȮ 6Ȯĝŋħ 
/5 ĝŋħĪħĸŀĚĶŃĭĭœĲĲƚŅĔņĸńĚȮ 4Ȯĝŋħ 
/6 ĝŋħĪħĸŀĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮ 14Ȯĝŋħ 
/7 ĝŋħĪħĸŀĚĶŃĭĭĮƚŀĚĔńĬœĲĲƚŅĔņĸńĚȮ 2Ȯĝŋħ 
0. ĝŋħĪħĸŀĚĶŃĭĭĕńĭŏėĸŊŗŀĬŏėĶŊŗŀĚĔĸœĲĲƚŅȮ 3Ȯĝŋħ 
0/ ĝŋħĪħĸŀĚĶŃĭĭĔŅĶĽƞŀĚĽĺƞŅĚȮ 2Ȯĝŋħ 



78 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĸņħńĭ ĶŅĵĔŅĶ ěņĬĺĬ 

00 ĝŋħĪħĸŀĚœĲĲƚŅıŊŘĬģŅĬȮ 10Ȯĝŋħ 
00 őĮĶŐĔĶĴĽņľĶńĭěņĸŀĚĪŅĚœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮ 50Ȯĝŋħ 
02 őĮĶŐĔĶĴĺŇŏėĶŅŃľƢœĲœĬĨƢŏŀĸŇŏĴĬĨƢ 1Ȯĝŋħ 

 
ŀĵƞŅĚœĶĔŖĨŅĴľĸńĔĽŌĨĶœħƟĴňĔŅĶĽņĶĺěėĺŅĴıĶƟŀĴĕŀĚŀŋĮĔĶĦƢȮĝŋħĔŅĶĪħĸŀĚȮŐĸŃėĶŋĳńĦĤƢĪňŗĽĬńĭĽĬŋĬ

ĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĪņĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔĮƖȮőħĵěŃĽņĶĺěĩŉĚėŋĦĳŅıĔŅĶŒĝƟĚŅĬȮěņĬĺĬȮŐĸŃėĺŅĴľĴŅŃĽĴȮ
ıĶƟŀĴĪńŘĚĴňŐįĬěńħĞŊŘŀėĶŋĳńĦĤƢŒľĴƞȮĪħŐĪĬĕŀĚŏħŇĴĪňŗĝņĶŋħȮŏıŊŗŀŒľƟŏıňĵĚıŀĨƞŀĔŅĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒľƟŏĮƦĬœĮĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

2.3.4,4) ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦĶŅĵĶńĭŐĸŃĶŅĵěƞŅĵĕŀĚľĸńĔĽŌĨĶ 

a)ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ5 ĮƖȮ 
ĶŅĵĸŃŏŀňĵħ 2567 255. 255/ 2550 2551 

ŐįĬȮ1.1 ŐĭĭĺŇĝŅĔŅĶ 
ĝńŘĬĮƖĪňŗȮ1 /. /. /. /. /. 
ĝńŘĬĮƖĪňŗȮ2 + /. /. /. /. 
ĶĺĴ /0 0. 0. 0. 0. 

ŐįĬȮ1.0 ŐĭĭĺŇĝŅĔŅĶ 
ĝńŘĬĮƖĪňŗȮ1 2. 2. 2. 2. 2. 
ĝńŘĬĮƖĪňŗȮ2 - 2. 2. 2. 2. 
ĶĺĴ 20 4. 4. 4. 4. 

ŐįĬȮ0 ŐĭĭĺŇĝŅĝňı 
ĝńŘĬĮƖĪňŗȮ1 2. 2. 2. 2. 2. 
ĝńŘĬĮƖĪňŗȮ2 - 2. 2. 2. 2. 
ĶĺĴ 20 4. 4. 4. 4. 

ĶĺĴĪŋĔŐįĬĔŅĶĻŉĔļŅ 50 /.. /.. /.. /.. 
ėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ  - 3. 3. 3. 3. 
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b) ŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬ 

ŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬ (ľĬƞĺĵȮ8ȮĭŅĪ' 
ĳŅė
ĔŅĶĻŉĔļŅ 

ĮƖ
ĔŅĶĻŉĔļŅ 

1. ėƞŅĭņĶŋĚĔŅĶĻŉĔļŅ-ėƞŅŏĸƞŅŏĶňĵĬ     
 ŐĭĭĺŇĝŅĔŅĶȮŐįĬȮ1.1  15,000 30,000 
 ŐĭĭĺŇĝŅĔŅĶȮŐįĬȮ1.2   15,000 30,000 
 ŐĭĭĺŇĝŅĝňıȮŐįĬȮ2 (ŏľĴŅěƞŅĵ'  50,000 100,000 
2. ėƞŅĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅ 
ŐĭĭĺŇĝŅĔŅĶȮŐįĬȮ1.2 ľĬƞĺĵĔŇĨĸŃȮ1,300 ĭŅĪȮĨĸŀħľĸńĔĽŌĨĶ 7,800 15,600 

3. ėƞŅĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅĮĶŃŏĳĪĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
ŐĭĭĺŇĝŅĔŅĶȮŐįĬ 1.1 ľĬƞĺĵĔŇĨĸŃȮ2,600 ĭŅĪȮĨĸŀħľĸńĔĽŌĨĶ 23,400 46,800 
ŐĭĭĺŇĝŅĔŅĶȮŐįĬ 1.2 ľĬƞĺĵĔŇĨĸŃȮ2,600 ĭŅĪȮĨĸŀħľĸńĔĽŌĨĶ 7,800 15,600 

ėƞŅŒĝƟěƞŅĵĨĸŀħľĸńĔĽŌĨĶĕŀĚĬńĔĻŉĔļŅ
őħĵĮĶŃĴŅĦ 

ŐĭĭĺŇĝŅĔŅĶȮŐįĬ 1.1 153,600 
ŐĭĭĺŇĝŅĔŅĶȮŐįĬȮ1.2 122,400 
ŐĭĭĺŇĝŅĝňıȮŐįĬȮ2 200,000 

 
őħĵĴňĶŅĵĸŃŏŀňĵħȮħńĚĬňŘȮ&ĽņľĶńĭŒĝƟěńħĪņĮĶŃĔŅĻŀńĨĶŅėƞŅĭņĶŋĚĔŅĶĻŉĔļŅłȮĕŀĚľĸńĔĽŌĨĶ' 

1. ĬńĔĻŉĔļŅĪňŗŏĶňĵĬŒĬĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 
1.1ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 
     ĽņľĶńĭŐįĬŐĭĭĺŇĝŅĔŅĶȮ 

+ȮėƞŅĭņĶŋĚĔŅĶĻŉĔļŅ ĳŅėĔŅĶĻŉĔļŅĸŃȮ /3*...Ȯ ĭŅĪ 
+ȮėƞŅĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨĸŃ ȮȮ/*1.. ĭŅĪ 
+ȮėƞŅĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢ ľĬƞĺĵĔŇĨĸŃ ȮȮ0*4.. ĭŅĪ 

      ĽņľĶńĭŐįĬŐĭĭĺŇĝŅĝňı 
ȮȮȮėƞŅĭņĶŋĚĔŅĶĻŉĔļŅŐĸŃėƞŅĸĚĪŃŏĭňĵĬȮŀńĨĶŅŏľĴŅěƞŅĵȮ ĳŅėĔŅĶĻŉĔļŅĸŃȮ 3.,000 ĭŅĪ 

1.2ȮĳŅėĔŅĶĻŉĔļŅıŇŏĻļȮ 
X œĴƞĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 

2. ĬńĔĻŉĔļŅĪňŗŏĶňĵĬŏĔŇĬĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħȮ&ŏĸŊŀĔȮ1ȮĶŅĵĔŅĶ' 
 XȮ2.1ȮŏĔŖĭŀńĨĶŅŏħňĵĺĔńĭȮĕƟŀȮ1. 

ĪńŘĚĬňŘȮŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬŒľƟĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 

c'ȮėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅŏĜĸňŗĵĨƞŀȮ3ȮĮƖĚĭĮĶŃĴŅĦȮ/46*647ȮĭŅĪ  
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2.3.5) ĔĸœĔĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶȮŏıŊŗŀĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶ 

0.3.5.1) ŀĚėƢĮĶŃĔŀĭľĶŊŀĮĶŃŏħŖĬĔŅĶėĺĭėŋĴėŋĦĳŅıȮ 

0.3.5.1(a) ĔŅĶĔņĔńĭĴŅĨĶģŅĬ 

ĔĶŃĭĺĬĔŅĶ
ħņŏĬŇĬĚŅĬ 

ľĸńĔĽŌĨĶœħƟħņŏĬŇĬĔŅĶĮĶŃĔńĬėŋĦĳŅıőħĵĵŉħĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĴŅĨĶģŅĬ ĔŅĶŀŋħĴĻŉĔļŅȮ
ŏĶŊŗŀĚŏĔĦĤƢ ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2565ȮŐĸŃ ĔŅĶĮĶŃŏĴŇĬŐĸŃĨĶĺěĽŀĭ
ŀĚėƢĮĶŃĔŀĭĪňŗȮ/ȮŐĸŃȮ0 

ěŋħėĺĭėŋĴ - ĨĶĺěĽŀĭŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶł 
įŌƟĶńĭįŇħĝŀĭ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃėĦŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 
ĝƞĺĚŏĺĸŅħņŏĬŇĬĚŅĬ ĝƞĺĚŏħŊŀĬĴŇĩŋĬŅĵĬ+ĔńĬĵŅĵĬȮĕŀĚĪŋĔĮƖȮĨĶĺěĽŀĭŐĸŃĶŅĵĚŅĬįĸĨƞŀĴľŅĺŇĪĵŅĸńĵ 

ȮŐĸŃĽĮ,ŀĺ, 
įŌƟĨĶĺěĽŀĭ -  ėĦŃĔĶĶĴĔŅĶĮĶŃĔńĬ ėŋĦĳŅıĶŃħńĭėĦŃ 

- ėĦŃĔĶĶĴĔŅĶĮĶŃěņ ėĦŃ ĶŀĚėĦĭħňİƙŅĵĺŇĝŅĔŅĶ- İƙŅĵĮĶŃĔńĬėŋĦĳŅı 
ĔŅĶĨĶĺěĽŀĭŐĸŃ
ĮĶŃŏĴŇĬįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 

ĔņľĬħŒľƟįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶƞĺĴĔńĭĶŀĚėĦĭħňħƟŅĬĮĶŃĔńĬėŋĦĳŅıȮįŌƟĝƞĺĵėĦĭħňħƟŅĬĮĶŃĔńĬ
ėŋĦĳŅıĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸľĸńĔĽŌĨĶŐĸŃĕƟŀĴŌĸŀŅěŅĶĵƢŒĬľĸńĔĽŌĨĶȮŐĸŃĮĶŃŏĴŇĬįĸ
ĔŅĶŐěƟĚŏĨŊŀĬŐĸŃĔŅĶĨŇħĨŅĴįĸĚŅĬĺŇĝŅĔŅĶȮŐĸŃľŅŐĬĺĪŅĚŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶħņŏĬŇĬĔŅĶŒĬ
ĶŀĭĮƖĩńħœĮ 

 
2.3.5.1(b) ĬńĔĻŉĔļŅ 

 

ĔĶŃĭĺĬĔŅĶ
ħņŏĬŇĬĚŅĬ 

&/'ȮĔŅĶĶńĭĬńĔĻŉĔļŅ 
ľĸńĔĽŌĨĶħņŏĬŇĬĔŅĶĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗĨŅĴŐĬĺĪŅĚĔŅĶĶńĭŏĕƟŅĕŀĚĴľŅĺŇĪĵŅĸńĵȮĞŉŗĚħņŏĬŇĬĔŅĶĽŀĭ
ėńħŏĸŊŀĔőħĵŏĮƕħĶńĭĽĴńėĶŏĮƦĬĶŀĭȮĨĸŀħĪńŘĚĮƖĔŅĶĻŉĔļŅȮŏıŊŗŀŒľƟěņĬĺĬįŌƟĽĴńėĶŏĮƦĬœĮĨŅĴŐįĬĔŅĶĶńĭ
ĬńĔĻŉĔļŅĪňŗĨńŘĚœĺƟ 

ěŋħėĺĭėŋĴ +ȮŐįĬŐĸŃįĸĔŅĶĶńĭĬńĔĻŉĔļŅȮ 
+ėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅĪňŗȮŏĮƦĬœĮĨŅĴľĸńĔĽŌĨĶĔņľĬħ 

įŌƟĶńĭįŇħĝŀĭ +ĬńĔĭĶŇĔŅĶĔŅĶĻŉĔļŅ/ŏěƟŅľĬƟŅĪňŗĪňŗħŌŐĸĶŃĭĭĶńĭĽĴńėĶ 
-ĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĽŀĭĽńĴĳŅļĦƢ 

ĝƞĺĚŏĺĸŅ
ħņŏĬŇĬĚŅĬ 

ĨŅĴĮĢŇĪŇĬĔŅĶĶńĭĽĴńėĶĕŀĚĽņĬńĔĚŅĬėńħŏĸŊŀĔŐĸŃĽĶĶľŅĬńĔĻŉĔļŅȮĴěī. 

įŌƟĨĶĺěĽŀĭ +ȮĮĶŃīŅĬľĸńĔĽŌĨĶ 
-ľńĺľĬƟŅĳŅėĺŇĝŅł 

ĔŅĶĨĶĺěĽŀĭ
ŐĸŃĮĶŃŏĴŇĬįĸ
ĔŅĶħņŏĬŇĬĚŅĬ 

/,ȮĔņľĬħŒľƟĮĶŃīŅĬľĸńĔĽŌĨĶľĶŊŀįŌƟĪňŗœħƟĶńĭĴŀĭľĴŅĵȮħņŏĬŇĬĔŅĶĨŇħĨŅĴȮĨĶĺěĽŀĭŒĬŐĨƞĸŃĕńŘĬĨŀĬ
ĔŅĶħņŏĬŇĬĚŅĬȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĪňŗěŋħĨĶĺěĽŀĭŐĸŃĬņŏĽĬŀĔńĭĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶȮŒĬĔĶĦňĪňŗ
ěŋħĨĶĺěĽŀĭĴňėƞŅĨƞŅĚěŅĔĪňŗœħƟĺŅĚŐįĬœĺƟȮŒľƟĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶľŅŐĬĺĪŅĚŒĬĔŅĶėĺĭėŋĴ 
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0,ȮĳŅĵľĸńĚĔŅĶıŇěŅĶĦŅįĸĔŅĶĽńĴĳŅļĦƢȮŒľƟĮĶŃīŅĬľĸńĔĽŌĨĶľĶŊŀįŌƟĪňŗœħƟĶńĭȮĴŀĭľĴŅĵȮĬņŏĽĬŀ
ĕƟŀĴŌĸĔŅĶĶńĭŒĬŐĨƞĸŃĶŀĭȮĮĶŃŏħŖĬĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŐĸŃľŅĶŊŀȮŐĬĺĪŅĚŒĬĔŅĶĮĶńĭĮĶŋĚŒĬĶŀĭĩńħœĮŒĬ
ĪňŗĮĶŃĝŋĴĔĶĶĴĔŅĶľĸńĔĽŌĨĶ 

 
 
 
ĔĶŃĭĺĬĔŅĶ
ħņŏĬŇĬĚŅĬ 

&0'ȮĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ 
ľĸńĔĽŌĨĶħņŏĬŇĬĔŅĶĨĶĺěĽŀĭĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅȮĨŅĴĮĢŇĪŇĬĔŅĶħņŏĬŇĬĔŅĶĕŀĚėĦŃ
ŐĸŃĕŀĚĴľŅĺŇĪĵŅĸńĵȮŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮĞŉŗĚĴňĕńŘĬĨŀĬħńĚĬňŘ 
/,ȮĔŅĶĨĶĺěĽŀĭĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅőħĵİƙŅĵĪŃŏĭňĵĬĕŀĚĴľŅĺŇĪĵŅĸńĵ 
0,ȮĮĶŃŏĴŇĬįĸĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĞŉŗĚĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĮƦĬĨŅĴŏĮƚŅľĴŅĵȮěņĬĺĬĭĪėĺŅĴĺŇĝŅĔŅĶ
ŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵőħĵĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶ 

ěŋħėĺĭėŋĴ /,ȮĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĳŅĵŒĬĶŃĵŃŏĺĸŅȮ0+2ȮĮƖ 
0,ȮěņĬĺĬįĸĚŅĬĭĪėĺŅĴĺŇĝŅĔŅĶŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵ 

įŌƟĶńĭįŇħĝŀĭ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ 
ĝƞĺĚŏĺĸŅ
ħņŏĬŇĬĚŅĬ 

ĽŇŘĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĶŃľĺƞŅĚŏħŊŀĬȮĴŇĩŋĬŅĵĬȮůȮĽŇĚľŅėĴȮ 

įŌƟĨĶĺěĽŀĭ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĔŅĶĨĶĺěĽŀĭ
ŐĸŃĮĶŃŏĴŇĬįĸ
ĔŅĶħņŏĬŇĬĚŅĬ 

ĔņľĬħŒľƟĮĶŃīŅĬľĸńĔĽŌĨĶľĶŊŀįŌƟĪňŗœħƟĶńĭĴŀĭľĴŅĵħņŏĬŇĬĔŅĶĨŇħĨŅĴŐĸŃĨĶĺěĽŀĭŒĬŐĨƞĸŃĕńŘĬĨŀĬ
ĔŅĶħņŏĬŇĬĚŅĬȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĪňŗěŋħĨĶĺěĽŀĭȮŐĸŃĬņŏĽĬŀĔńĭĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶȮŒĬĔĶĦň
ĪňŗěŋħĨĶĺěĽŀĭĴňėƞŅĨƞŅĚěŅĔĪňŗœħƟĺŅĚŐįĬœĺƟŒľƟĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶľŅŐĬĺĪŅĚŒĬĔŅĶėĺĭėŋĴ 

 
 

2.3.5.1.(c) ĭńĦĤŇĨ 
ĔĶŃĭĺĬĔŅĶ
ħņŏĬŇĬĚŅĬ 

ľĸńĔĽŌĨĶħņŏĬŇĬĔŅĶĨĶĺěĽŀĭĭńĦĤŇĨŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴŐĨƞĸŃŐįĬĔŅĶŏĶňĵĬȮ
őħĵĨĶĺěĽŀĭěņĬĺĬľĬƞĺĵĔŇĨĨŅĴőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶȮĔŅĶįƞŅĬĔŅĶĽŀĭĮƚŀĚĔńĬȮĶĺĴĩŉĚįĸĚŅĬ
ĨňıŇĴıƢŏįĵŐıĶƞĨŅĴŏĚŊŗŀĬœĕĪňŗĔņľĬħȮĞŉŗĚĽŃĪƟŀĬĩŉĚĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
ĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚĭńĦĤŇĨěŅĔĳŅĺŃĔŅĶœħƟĚŅĬĪņȮėĺŅĴĔƟŅĺľĬƟŅŒĬŀŅĝňı
ľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅȮĶĺĴĩŉĚĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĴľŅĭńĦĤŇĨŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔĮƖȮ 
ĞŉŗĚľĸńĔĽŌĨĶœħƟŀŀĔŐĭĭėņĩŅĴŒĬŐĭĭĽŀĭŀŀĬœĸĬƢŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

įŌƟĶńĭįŇħĝŀĭ ŏěƟŅľĬƟŅĪňŗħƟŅĬĔŅĶĻŉĔļŅĕŀĚĳŅėĺŇĝŅ 
ĝƞĺĚŏĺĸŅŒĬĔŅĶ
ħņŏĬŇĬĚŅĬ 

ŏĴŊŗŀĭńĦĤŇĨĽņŏĶŖěĔŅĶĻŉĔļŅ 

įŌƟĨĶĺěĽŀĭ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 



82 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĔŅĶĨĶĺěĽŀĭ
ŐĸŃĮĶŃŏĴŇĬįĸ
ĔŅĶħņŏĬŇĬĚŅĬ 

ľĸńĔĽŌĨĶłȮĬņįĸĔŅĶĽņĶĺěĪňŗœħƟĴŅĮĶńĭĮĶŋĚŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅȮĨĸŀħěĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

 
 

2.3.5.1.(d) ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 

ľĸńĔĽŌĨĶĴňĔĸœĔĔŅĶĨĶĺěĨŇħĨŅĴŐĸŃĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬĪňŗĽŀħėĸƟŀĚĔńĭŐĬĺĪŅĚĔŅĶěńħĔŅĶĻŉĔļŅŐĭĭĴŋƞĚŏĬƟĬįĸĸńıīƢȮ&mutcome-̀ ased 
cducationȮ: OBE) ŏıŊŗŀŒľƟĴńŗĬŒěĺƞŅĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶĴňĮĶŃĽŇĪīŇĳŅıŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔĸœĔĽņėńĠĪňŗ
ľĸńĔĽŌĨĶĬņĴŅŒĝƟėŊŀ ĔĶŃĭĺĬĔŅĶıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&aontinuous gmprovement)ȮŏıŊŗŀĵĔĶŃħńĭėŋĦĳŅı
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĽĬńĭĽĬŋĬŒľƟĴľŅĭńĦĤŇĨĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&PLOs) ĨŅĴĪňŗĔņľĬħœĺƟȮ 

ĔĶŃĭĺĬĔŅĶ
ħņŏĬŇĬĚŅĬ 

ŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅȮľĸńĔĽŌĨĶœħƟĔņľĬħěŋħĨĶĺěĽŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&aheckȮpoints) ĞŉŗĚŒĝƟŏĔĦĤƢ
ĔŅĶĮĶŃŏĴŇĬŐĭĭȮ5 ĶŃħńĭȮŏĮƦĬŏėĶŊŗŀĚĴŊŀľĸńĔŒĬĔŅĶĺńħėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬȮőħĵĨńŘĚŏĮƚŅľĴŅĵ
ĴŅĨĶģŅĬœĺƟĪňŗĶŃħńĭȮ3Ȯ&aompetent) ŀŅěŅĶĵƢįŌƟĽŀĬěŃĬņįĸĔŅĶĮĶŃŏĴŇĬħńĚĔĸƞŅĺĴŅĺŇŏėĶŅŃľƢȮŏıŊŗŀ
ľŅŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĬņœĮħņŏĬŇĬĔŅĶěĶŇĚŒĬĳŅėĔŅĶĻŉĔļŅĩńħœĮ 

įŌƟĶńĭįŇħĝŀĭ ŀŅěŅĶĵƢįŌƟĽŀĬ 
ĝƞĺĚŏĺĸŅŒĬĔŅĶ
ĽņĶĺě 

ĳŅĵŒĬȮ0ȮŏħŊŀĬľĸńĚěŅĔĔŅĶĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅ 

įŌƟĨĶĺěĽŀĭ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĔŅĶĨĶĺěĽŀĭ
ŐĸŃĮĶŃŏĴŇĬįĸ
ĔŅĶħņŏĬŇĬĚŅĬ 

ľĸńĔĽŌĨĶłœħƟĬņĕƟŀĴŌĸįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&CLOs) ĴŅėņĬĺĦŏĜĸňŗĵŐĭĭĴňĬŘņľĬńĔŏıŊŗŀ
ĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĝƞĺĚŏĺĸŅȮ&Stage-LOs) ĪńŘĚȮStage-LO /ȮŐĸŃȮStage-
LO 0ȮĞŉŗĚĺŇīňĔŅĶĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŃŒĝƟĺŇīňĔŅĶĮĶŃŏĴŇĬĪŅĚĨĶĚȮ&direct assessment) Īňŗ
ľĸŅĔľĸŅĵŐĸŃŏľĴŅŃĽĴĔńĭĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅĕńŘĬĽŌĚȮŏĝƞĬȮĔŅĶĽŀĭȮĔŅĶĮĶŃŏĴŇĬěŅĔįĸĔŅĶ
ěņĸŀĚĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶĪħĸŀĚȮĔŅĶĪņőėĶĚĚŅĬȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĺŇěńĵȮĔŅĶĬņŏĽĬŀȮĨĸŀħěĬĔŅĶ
ĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
 
ĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĵńĚĭŌĶĦŅĔŅĶĔŅĶĮĶŃŏĴŇĬĪŅĚŀƟŀĴȮ&gndirect _ssessment)  
ŏĕƟŅĴŅŏĮƦĬŀňĔľĬŉŗĚĔĸœĔȮőħĵěńħŒľƟĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĶŌƟŒĬĪŋĔĶŅĵĺŇĝŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŃĪƟŀĬ
ėĺŅĴėŇħŏľŖĬĨƞŀĮĶŃĽŇĪīŇĳŅıĕŀĚįŌƟĽŀĬȮĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĔŅĶĽŀĬȮėĺŅĴŏľĴŅŃĽĴĕŀĚŏĬŊŘŀľŅĪňŗ
ĪńĬĨƞŀŏĪėőĬőĸĵňȮŐĸŃĽŊŗŀŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗŒĝƟȮĔŅĶĽņĶĺěėĺŅĴėŇħŏľŖĬĬňŘěŃħņŏĬŇĬĔŅĶŒĬĝƞĺĚ
ĪƟŅĵĳŅėĔŅĶĻŉĔļŅįƞŅĬŐĭĭĮĶŃŏĴŇĬŀŀĬœĸĬƢȮĕƟŀĴŌĸĽŃĪƟŀĬĔĸńĭěŅĔįĸĔŅĶĮĶŃŏĴŇĬĪńŘĚľĴħěŃĩŌĔ
ĶĺĭĶĺĴŏĕƟŅĽŌƞĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶĺŅĚŐįĬŐĸŃĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶŒľƟĴňėĺŅĴĪńĬĽĴńĵȮŐĸŃĨŀĭőěĪĵƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĪńŘĚĴľŅĭńĦĤŇĨŐĸŃįŌƟŒĝƟĴľŅĭńĦĤŇĨ 

 
2.3.5.1.(e) ŀŅěŅĶĵƢ 
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ĔĶŃĭĺĬĔŅĶ
ħņŏĬŇĬĚŅĬ 

ľĸńĔĽŌĨĶĴňĔĸœĔĔŅĶĨŇħĨŅĴŐĸŃĮĶŃĔńĬėŋĦĳŅıŀŅěŅĶĵƢȮŏıŊŗŀŒľƟĴńŗĬŒěĺƞŅėĦŅěŅĶĵƢįŌƟĽŀĬŐĸŃŀŅěŅĶĵƢ
ĪňŗĮĶŉĔļŅĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠȮŐĸŃĪńĔļŃĪňŗĪńĬĽĴńĵŒĬĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅ
ĕńŘĬĽŌĚȮĨĸŀħěĬĽŅĴŅĶĩĽƞĚŏĽĶŇĴŐĸŃįĸńĔħńĬŒľƟĬńĔĻŉĔļŅĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĨŅĴŐĬĺĪŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&OBE)ȮĞŉŗĚĔĸœĔħńĚĔĸƞŅĺĕńĭŏėĸŊŗŀĬįƞŅĬ
ĔĶŃĭĺĬĔŅĶĔŅĶıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃŏĝŊŗŀĴőĵĚĔńĭĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬȮĔŅĶĪĭĪĺĬŐįĬĔŅĶ
ĽŀĬȮĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĺŇĝŅĝňıŀŅěŅĶĵƢȮŐĸŃĔŅĶĨŇħĨŅĴįĸĽńĴķĪīŇśĕŀĚįŌƟŏĶňĵĬ 

ěŋħėĺĭėŋĴ /,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬőħĵĬńĔĻŉĔļŅȮĞŉŗĚěńħĪņĪŋĔĳŅėĔŅĶĻŉĔļŅįƞŅĬĶŃĭĭĕŀĚĴľŅĺŇĪĵŅĸńĵŏıŊŗŀ
ĽŃĪƟŀĬĮĶŃĽŇĪīŇĳŅıĕŀĚįŌƟĽŀĬȮĪńŘĚŒĬħƟŅĬėĺŅĴĝńħŏěĬŒĬĔŅĶĩƞŅĵĪŀħŏĬŊŘŀľŅȮĔŅĶŒĝƟĽŊŗŀŏĪėőĬőĸĵňȮ
ŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴőĵĚĪķļġňĽŌƞĔŅĶĮĢŇĭńĨŇ 
0,ȮĔŅĶĨŇħĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮőħĵĺŇŏėĶŅŃľƢėĺŅĴĽŀħėĸƟŀĚĕŀĚįĸĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ
ŒĬĶŅĵĺŇĝŅĺƞŅĽŅĴŅĶĩĽŃĪƟŀĬįĸĸńıīƢĨŅĴȮStage-LOs ĕŀĚľĸńĔĽŌĨĶȮŏıŊŗŀŒĝƟŏĮƦĬĨńĺĝňŘĺńħėĺŅĴĽņŏĶŖěŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢ 
1,ȮĔŅĶĨĶĺěĽŀĭŐĸŃĮĶńĭĮĶŋĚŐįĬĔŅĶĽŀĬȮĞŉŗĚŀŅěŅĶĵƢįŌƟĽŀĬĨƟŀĚĬņįĸĮĶŃŏĴŇĬĶŅĵĺŇĝŅŐĸŃĕƟŀĴŌĸ
ĽŃĪƟŀĬĔĸńĭĴŅĮĶńĭĮĶŋĚŐįĬĔŅĶĽŀĬŐĸŃĺŇīňĔŅĶĺńħįĸŒĬĳŅėĔŅĶĻŉĔļŅĩńħœĮȮ 
2,ȮĔŅĶĽĬńĭĽĬŋĬĔŅĶıńĥĬŅŀŅěŅĶĵƢĪŅĚĺŇĝŅĝňıȮőħĵĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴŀĭĶĴȮĽńĴĴĬŅȮĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮľĶŊŀħņŏĬŇĬőėĶĚĔŅĶĺŇěńĵĶƞĺĴĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮŏıŊŗŀŏıŇŗĴıŌĬėĺŅĴŏĝňŗĵĺĝŅĠĪńŘĚħƟŅĬ
ĺŇĝŅĔŅĶȮ&ĽņľĶńĭħŌŐĸĬńĔĻŉĔļŅŐįĬĺŇĝŅĔŅĶ'ȮŐĸŃħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶȮ&ĽņľĶńĭħŌŐĸĬńĔĻŉĔļŅŐįĬ
ĺŇĝŅĝňı' 

įŌƟĶńĭįŇħĝŀĭ ĳŅėĺŇĝŅłȮŐĸŃėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
ĝƞĺĚŏĺĸŅ
ħņŏĬŇĬĚŅĬ 

ĨĸŀħĳŅėĔŅĶĻŉĔļŅ 

įŌƟĨĶĺěĽŀĭ ĳŅėĺŇĝŅłȮŐĸŃėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
ĔŅĶĨĶĺěĽŀĭ
ŐĸŃĮĶŃŏĴŇĬįĸ
ĔŅĶħņŏĬŇĬĚŅĬ 

ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚŀŅěŅĶĵƢěŃħņŏĬŇĬĔŅĶŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĪŋĔĶŀĭĔŅĶĮĶŃŏĴŇĬőħĵ
ıŇěŅĶĦŅěŅĔįĸĽńĴķĪīŇśŐĭĭĶŀĭħƟŅĬȮœħƟŐĔƞȮĮĶŃĽŇĪīŇĳŅıĔŅĶĽŀĬȮėŋĦĳŅıŐĸŃĮĶŇĴŅĦįĸĚŅĬĺŇěńĵ
ĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴȮĔŅĶıńĥĬŅĨĬŏŀĚĪŅĚĺŇĝŅĝňıȮĨĸŀħěĬĔŅĶĴňĽƞĺĬĶƞĺĴ 
ŒĬĔŅĶĕńĭŏėĸŊŗŀĬĔŇěĔĶĶĴĕŀĚĳŅėĺŇĝŅłȮėĦŃȮŐĸŃĴľŅĺŇĪĵŅĸńĵȮĞŉŗĚŏĮƦĬœĮĨŅĴŏĔĦĤƢ 
ŐĸŃĕƟŀĔņľĬħĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

 
 
 

2.3.5.1.(f) ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
ĔĶŃĭĺĬĔŅĶ
ħņŏĬŇĬĚŅĬ 

ľĸńĔĽŌĨĶĴňĔĸœĔŒĬĔŅĶĨŇħĨŅĴŐĸŃĮĶŃĔńĬėŋĦĳŅıĕŀĚĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀŒľƟĴńŗĬŒěĺƞŅ
ĪĶńıĵŅĔĶĪŅĚĔŅĶĻŉĔļŅȮŏĝƞĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĪħĽŀĭȮĞŀĲĨƢŐĺĶƢȮĶĺĴĩŉĚģŅĬĕƟŀĴŌĸ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĴňėĺŅĴıĶƟŀĴŒĝƟĚŅĬȮĪńĬĽĴńĵȮŐĸŃŏıňĵĚıŀĨƞŀěņĬĺĬĬńĔĻŉĔļŅ 

ěŋħėĺĭėŋĴ /,ĨĶĺěĽŀĭħƟŅĬĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
2. ĔĶŃĭĺĬĔŅĶŏıŊŗŀĮĶŃĔńĬėŋĦĳŅıĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
3. ŐįĬĔŅĶĽĶĶľŅȮěńħŏĨĶňĵĴȮŐĸŃĨĶĺěĽŀĭėĺŅĴıĶƟŀĴ 
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įŌƟĶńĭįŇħĝŀĭ ĬŅĵĝƞŅĚŏĪėĬŇė,ŏěƟŅľĬƟŅĪňŗīŋĶĔŅĶȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
ĝƞĺĚŏĺĸŅ
ħņŏĬŇĬĚŅĬ 

ĝƞĺĚĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅ 

įŌƟĨĶĺěĽŀĭ ĬŅĵĝƞŅĚŏĪėĬŇė,ŏěƟŅľĬƟŅĪňŗīŋĶĔŅĶȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
ĔŅĶĨĶĺěĽŀĭ
ŐĸŃĮĶŃŏĴŇĬįĸ
ĔŅĶħņŏĬŇĬĚŅĬ 

1. ĨĶĺěĽŀĭħƟŅĬĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
+ȮĔŅĶĨĶĺěĽŀĭėĺŅĴıĶƟŀĴĔƞŀĬŏĶŇŗĴĳŅėĔŅĶĻŉĔļŅȮőħĵħņŏĬŇĬĔŅĶĨĶĺěĽŀĭŀŋĮĔĶĦƢŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ
ĪŅĚœĲĲƚŅȮĶĺĴĩŉĚĨĶĺěĽŀĭĸŇĕĽŇĪīŇśĞŀĲĨƢŐĺĶƢȮŒľƟıĶƟŀĴŒĝƟĚŅĬ 
+ȮĔŅĶĨĶĺěĽŀĭĶŃľĺƞŅĚĳŅėĔŅĶĻŉĔļŅȮőħĵħņŏĬŇĬĨĶĺěĽŀĭĽĳŅıŏėĶŊŗŀĚĴŊŀŐĸŃĶŃĭĭėĺŅĴ
ĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŀĵƞŅĚĽĴŗņŏĽĴŀȮŏıŊŗŀĮƚŀĚĔńĬŀŋĭńĨŇŏľĨŋŐĸŃĸħėĺŅĴŏĽňŗĵĚ 
2. ĔĶŃĭĺĬĔŅĶŏıŊŗŀĮĶŃĔńĬėŋĦĳŅıĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
+ȮĔŅĶĔņľĬħĴŅĨĶģŅĬŐĸŃŏĔĦĤƢėĺŅĴĮĸŀħĳńĵȮőħĵŒľƟŀŋĮĔĶĦƢŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĨƟŀĚœħƟĴŅĨĶģŅĬ
ėĺŅĴĮĸŀħĳńĵĪŅĚĺŇĻĺĔĶĶĴŐĸŃĴňėŌƞĴŊŀĔŅĶŒĝƟĚŅĬĪňŗĝńħŏěĬ 
+ȮĔŅĶěńħĪņŐįĬıńĥĬŅŐĸŃĭņĶŋĚĶńĔļŅħƟĺĵĔŅĶĺŅĚŐįĬĔŅĶŀńĮŏħĨŏĪėőĬőĸĵňŒľƟĽŀħėĸƟŀĚĔńĭ
ŐĬĺőĬƟĴĕŀĚŀŋĨĽŅľĔĶĶĴŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴıĶƟŀĴŏĕƟŅĽŌƞĨĸŅħĚŅĬ 
+ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶȮőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĨĶĺěĽŀĭĺƞŅȮ
ĪĶńıĵŅĔĶĪňŗĴňŀĵŌƞĽŅĴŅĶĩĶŀĚĶńĭĔŅĶĪņĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃœħƟėĶŀĭėĸŋĴ 
3. ŐįĬĔŅĶĽĶĶľŅȮěńħŏĨĶňĵĴȮŐĸŃĨĶĺěĽŀĭėĺŅĴıĶƟŀĴ 
+ȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶħƟĺĵĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚĴŊŀŒľĴƞěŅĔėĦŅěŅĶĵƢŐĸŃőėĶĚĶƞŅĚ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅŀŇĽĶŃĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀěńħŏĨĶňĵĴĪĶńıĵŅĔĶŒľƟĸƞĺĚľĬƟŅĔƞŀĬŏĕƟŅĽŌƞ
ĕńŘĬĨŀĬĔŅĶĸĚĴŊŀĪņ 
+ȮĔŅĶěńħľŅŐĸŃĵĔĶŃħńĭĪĶńıĵŅĔĶįƞŅĬĔŅĶěńħĞŊŘŀėĶŋĳńĦĤƢŒľĴƞȮľĶŊŀŀńĮŏĔĶħĞŀĲĨƢŐĺĶƢŏħŇĴŒľƟŏĮƦĬ
ŏĺŀĶƢĝńĬĮƤěěŋĭńĬȮőħĵěńħĽĶĶěŅĔĚĭĮĶŃĴŅĦĕŀĚėĦŃłȮĴľŅĺŇĪĵŅĸńĵȮľĶŊŀĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬěŅĔ
ĳŅėĶńģ 
+ȮĔŅĶĭņĶŋĚĶńĔļŅŏĝŇĚĮƚŀĚĔńĬȮőħĵĴŀĭľĴŅĵŒľƟĺŇĻĺĔĶľĶŊŀĝƞŅĚŏĪėĬŇėĮĶŃěņĳŅėĺŇĝŅłȮĪņĔŅĶĪħĽŀĭȮ
ıĶƟŀĴĪńŘĚĔņľĬħĶŀĭĔŅĶĽŀĭŏĪňĵĭŏėĶŊŗŀĚĴŊŀĺńħŀĵƞŅĚŏĮƦĬĶŃĭĭ 
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ěŅĔĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĔŅĶıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏıŊŗŀĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶĕƟŅĚĨƟĬ ĽŅĴŅĶĩĽĶŋĮĸĚŒĬĨŅĶŅĚħƟŅĬĸƞŅĚȮħńĚĬňŘ 

ĨŅĶŅĚĽĶŋĮĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĔŅĶıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏıŊŗŀĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶȮ 

ĮĶŃŏħŖĬ ěŋħėĺĭėŋĴ ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟȮ/ĔĶŃĭĺĬĔŅĶ įŌƟĶńĭįŇħĝŀĭ įŌƟĨĶĺěĽŀĭ ĝƞĺĚŏĺĸŅ 
/,ȮĔŅĶĔņĔńĭĴŅĨĶģŅĬ - ĨĶĺěĽŀĭŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ

ľĸńĔĽŌĨĶł 
+ȮĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĴŅĨĶģŅĬ 
ĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚŏĔĦĤƢ 
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2565 
- ĔŅĶĮĶŃŏĴŇĬŐĸŃĨĶĺěĽŀĭ
ŀĚėƢĮĶŃĔŀĭĪňŗȮ/ȮŐĸŃȮ0 

+ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 
-ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶ
ĮĶŃěņĳŅėĺŇĝŅ 

-ėĦŃĔĶĶĴĔŅĶĮĶŃĔńĬ 
ėŋĦĳŅıĶŃħńĭėĦŃ 

-ėĦŃĔĶĶĴĔŅĶĮĶŃěņ 
ėĦŃ ĶŀĚėĦĭħňİƙŅĵ
ĺŇĝŅĔŅĶ- İƙŅĵĮĶŃĔńĬ
ėŋĦĳŅı 

ĝƞĺĚŏħŊŀĬĴŇĩŋĬŅĵĬ 
+ĔńĬĵŅĵĬȮĕŀĚĪŋĔ 
ĮƖȮĨĶĺěĽŀĭŐĸŃ 
ĶŅĵĚŅĬįĸĨƞŀ 
ĴľŅĺŇĪĵŅĸńĵȮŐĸŃ 
ĽĮ,ŀĺ, 

2,ȮĬńĔĻŉĔļŅ 
0,/ȮĔŅĶĶńĭĬńĔĻŉĔļŅ 
 

+ȮŐįĬŐĸŃįĸĔŅĶĶńĭĬńĔĻŉĔļŅȮ 
+ȮėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅĪňŗȮ 
ȮȮŏĮƦĬœĮĨŅĴľĸńĔĽŌĨĶĔņľĬħ 

+ȮħņŏĬŇĬĔŅĶĽŀĭėńħŏĸŊŀĔőħĵ
ŏĮƕħĶńĭĽĴńėĶŏĮƦĬĶŀĭȮĨĸŀħĮƖ
ĔŅĶĻŉĔļŅȮŏıŊŗŀŒľƟěņĬĺĬįŌƟĽĴńėĶ
ŏĮƦĬœĮĨŅĴŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅ
ĪňŗĨńŘĚœĺƟ 

+ĬńĔĭĶŇĔŅĶĔŅĶĻŉĔļŅ/
ŏěƟŅľĬƟŅĪňŗĪňŗħŌŐĸĶŃĭĭĶńĭ
ĽĴńėĶ 
-ĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶȮ
ŐĸŃėĦŃĔĶĶĴĔŅĶĽŀĭ
ĽńĴĳŅļĦƢ 

+ȮĮĶŃīŅĬľĸńĔĽŌĨĶ 
-ľńĺľĬƟŅĳŅėĺŇĝŅł 
 

- ĨŅĴĮĢŇĪŇĬĔŅĶĶńĭĽĴńėĶ
ĕŀĚĽņĬńĔĚŅĬėńħŏĸŊŀĔ
ŐĸŃĽĶĶľŅĬńĔĻŉĔļŅȮĴěī. 

0,0ȮĔŅĶĽņŏĶŖě
ĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅ 

+ȮĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ0+2ȮĮƖ 
- ěņĬĺĬįĸĚŅĬĭĪėĺŅĴĺŇĝŅĔŅĶŏĔňŗĵĺĔńĭ
ĚŅĬĺŇěńĵ 

+ĔŅĶĨĶĺěĽŀĭĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃ
ĽņŏĶŖěĔŅĶĻŉĔļŅőħĵİƙŅĵĪŃŏĭňĵĬ
ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
-ĮĶŃŏĴŇĬįĸĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĞŉŗĚ
ĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĮƦĬĨŅĴ
ŏĮƚŅľĴŅĵȮěņĬĺĬĭĪėĺŅĴĺŇĝŅĔŅĶ

-ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢ 

+ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

+ĽŇŘĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ
ĶŃľĺƞŅĚŏħŊŀĬȮĴŇĩŋĬŅĵĬȮůȮ
ĽŇĚľŅėĴ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĮĶŃŏħŖĬ ěŋħėĺĭėŋĴ ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟȮ/ĔĶŃĭĺĬĔŅĶ įŌƟĶńĭįŇħĝŀĭ įŌƟĨĶĺěĽŀĭ ĝƞĺĚŏĺĸŅ 
ŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵőħĵĔĶĶĴĔŅĶ
ĮĶŃěņľĸńĔĽŌĨĶ 
 
 
 

3,ȮĭńĦĤŇĨȮ (1) ĨĶĺěĽŀĭŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĽņŏĶŖěĔŅĶĻŉĔļŅ: 
+ȮĔŅĶĨĶĺěĽŀĭĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖě
ĔŅĶĻŉĔļŅőħĵİƙŅĵĪŃŏĭňĵĬĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 

+ȮĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĪňŗĽņŏĶŖě
ĔŅĶĻŉĔļŅĳŅĵŒĬĶŃĵŃŏĺĸŅȮ0+2ȮĮƖ 

+ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢ 
 

+ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 
 

- ĽŇŘĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ
ĶŃľĺƞŅĚŏħŊŀĬȮĴŇĩŋĬŅĵĬȮ
ůȮĽŇĚľŅėĴȮ 

+ȮĮĶŃŏĴŇĬįĸĶƟŀĵĸŃĕŀĚĬńĔĻŉĔļŅĞŉŗĚĴň
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĮƦĬĨŅĴŏĮƚŅľĴŅĵȮ
ěņĬĺĬĭĪėĺŅĴĺŇĝŅĔŅĶŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵ
őħĵĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶ 

+ȮĔņľĬħŒľƟĮĶŃīŅĬľĸńĔĽŌĨĶľĶŊŀįŌƟ
ĪňŗœħƟĶńĭĴŀĭľĴŅĵħņŏĬŇĬĔŅĶ
ĨŇħĨŅĴŐĸŃĨĶĺěĽŀĭŒĬŐĨƞĸŃ
ĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬȮőħĵŏĜıŅŃ
ŀĵƞŅĚĵŇŗĚĪňŗěŋħĨĶĺěĽŀĭȮŐĸŃ
ĬņŏĽĬŀĔńĭĔĶĶĴĔŅĶĮĶŃěņ
ľĸńĔĽŌĨĶȮŒĬĔĶĦňĪňŗěŋħĨĶĺěĽŀĭĴň
ėƞŅĨƞŅĚěŅĔĪňŗœħƟĺŅĚŐįĬœĺƟŒľƟ
ĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶľŅ
ŐĬĺĪŅĚŒĬĔŅĶėĺĭėŋĴ 

+ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢ 
 

+ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 
 

- ĽŇŘĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ
ĶŃľĺƞŅĚŏħŊŀĬȮĴŇĩŋĬŅĵĬȮ
ůȮĽŇĚľŅėĴȮ 

+ȮĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ +ȮĔŅĶĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀ
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
+ȮĶŅĵĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ 

+ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
+ȮėĦŃĔĶĶĴĔŅĶĽŀĭ 

+ȮĔĶĶĴĔŅĶĕŀĚľĸńĔĽŌĨĶ +ȮĳŅėĔŅĶŏĶňĵĬĪňŗȮ1 ů 2 
ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ0 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĮĶŃŏħŖĬ ěŋħėĺĭėŋĴ ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟȮ/ĔĶŃĭĺĬĔŅĶ įŌƟĶńĭįŇħĝŀĭ įŌƟĨĶĺěĽŀĭ ĝƞĺĚŏĺĸŅ 
(2) ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨ: 
+ȮĳŅĺĔŅĶĦƢœħƟĚŅĬĪņĕŀĚĴľŅĭńĦĤŇĨȮ +ȮŐĭĭĽŀĭĩŅĴŀŀĬœĸĬƢ 

-ľĸńĔĽŌĨĶłȮĬņįĸĔŅĶĽņĶĺěĪňŗœħƟĴŅ
ĮĶńĭĮĶŋĚŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅȮ
ĨĸŀħěĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

+ȮŏěƟŅľĬƟŅĪňŗħƟŅĬĔŅĶĻŉĔļŅ
ĕŀĚĳŅėĺŇĝŅ 

+ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

-ŏĴŊŗŀĭńĦĤŇĨĽņŏĶŖě
ĔŅĶĻŉĔļŅ 

+ȮėĺŅĴĔƟŅĺľĬƟŅŒĬŀŅĝňıľĸńĚĽņŏĶŖě
ĔŅĶĻŉĔļŅȮ 

+ȮŐĭĭĽŀĭĩŅĴŀŀĬœĸĬƢ 
-ľĸńĔĽŌĨĶłȮĬņįĸĔŅĶĽņĶĺěĪňŗœħƟĴŅ
ĮĶńĭĮĶŋĚŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅȮ
ĨĸŀħěĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

+ȮŏěƟŅľĬƟŅĪňŗħƟŅĬĔŅĶĻŉĔļŅ
ĕŀĚĳŅėĺŇĝŅ 

+ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

-ŏĴŊŗŀĭńĦĤŇĨĽņŏĶŖě
ĔŅĶĻŉĔļŅ 

2,ȮŀŅěŅĶĵƢ +ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬőħĵĬńĔĻŉĔļŅȮĞŉŗĚ
ěńħĪņĪŋĔĳŅėĔŅĶĻŉĔļŅįƞŅĬĶŃĭĭĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏıŊŗŀĽŃĪƟŀĬĮĶŃĽŇĪīŇĳŅıĕŀĚ
įŌƟĽŀĬȮĪńŘĚŒĬħƟŅĬėĺŅĴĝńħŏěĬŒĬĔŅĶ
ĩƞŅĵĪŀħŏĬŊŘŀľŅȮĔŅĶŒĝƟĽŊŗŀŏĪėőĬőĸĵňȮŐĸŃ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴőĵĚĪķļġňĽŌƞĔŅĶ
ĮĢŇĭńĨŇ 
- ĔŅĶĨŇħĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮ
őħĵĺŇŏėĶŅŃľƢėĺŅĴĽŀħėĸƟŀĚĕŀĚįĸĔŅĶ
ĮĶŃŏĴŇĬįŌƟŏĶňĵĬŒĬĶŅĵĺŇĝŅĺƞŅĽŅĴŅĶĩ
ĽŃĪƟŀĬįĸĸńıīƢĨŅĴȮStage-LOs ĕŀĚ
ľĸńĔĽŌĨĶȮŏıŊŗŀŒĝƟŏĮƦĬĨńĺĝňŘĺńħėĺŅĴĽņŏĶŖěŒĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢ 

+ȮŐĭĭĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢ
őħĵĬńĔĻŉĔļŅȮ 
+ȮĶŃĭĭĮĶŃŏĴŇĬĔŅĶĽŀĬ 
- ĴŅĨĶŅģŅĬPSF ĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬ 

ĳŅėĺŇĝŅłȮŐĸŃėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

ĳŅėĺŇĝŅłȮŐĸŃėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

ĨĸŀħĳŅėĔŅĶĻŉĔļŅ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĮĶŃŏħŖĬ ěŋħėĺĭėŋĴ ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟȮ/ĔĶŃĭĺĬĔŅĶ įŌƟĶńĭįŇħĝŀĭ įŌƟĨĶĺěĽŀĭ ĝƞĺĚŏĺĸŅ 
- ĔŅĶĨĶĺěĽŀĭŐĸŃĮĶńĭĮĶŋĚŐįĬĔŅĶĽŀĬȮ
ĞŉŗĚŀŅěŅĶĵƢįŌƟĽŀĬĨƟŀĚĬņįĸĮĶŃŏĴŇĬĶŅĵĺŇĝŅ
ŐĸŃĕƟŀĴŌĸĽŃĪƟŀĬĔĸńĭĴŅĮĶńĭĮĶŋĚŐįĬĔŅĶ
ĽŀĬŐĸŃĺŇīňĔŅĶĺńħįĸŒĬĳŅėĔŅĶĻŉĔļŅ
ĩńħœĮȮ 
- ĔŅĶĽĬńĭĽĬŋĬĔŅĶıńĥĬŅŀŅěŅĶĵƢĪŅĚ
ĺŇĝŅĝňıȮőħĵĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴ
ŀĭĶĴȮĽńĴĴĬŅȮĮĶŃĝŋĴĺŇĝŅĔŅĶȮľĶŊŀħņŏĬŇĬ
őėĶĚĔŅĶĺŇěńĵĶƞĺĴĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮŏıŊŗŀ
ŏıŇŗĴıŌĬėĺŅĴŏĝňŗĵĺĝŅĠĪńŘĚħƟŅĬĺŇĝŅĔŅĶȮ
&ĽņľĶńĭħŌŐĸĬńĔĻŉĔļŅŐįĬĺŇĝŅĔŅĶ'ȮŐĸŃ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶȮ&ĽņľĶńĭħŌŐĸ
ĬńĔĻŉĔļŅŐįĬĺŇĝŅĝňı'ĽĴĶĶĩĬŃħƟŅĬĔŅĶ
ĽŀĬĕŀĚŀŅěŅĶĵƢ 

3,ȮľĸńĔĽŌĨĶĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬĔŅĶĮĶŃŏĴŇĬ
įŌƟŏĶňĵĬ 

+ȮŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅȮľĸńĔĽŌĨĶœħƟĔņľĬħ
ěŋħĨĶĺěĽŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&check 
points) ĞŉŗĚŒĝƟŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬŐĭĭȮ3Ȯ
ĶŃħńĭȮŏĮƦĬŏėĶŊŗŀĚĴŊŀľĸńĔŒĬĔŅĶĺńħ
ėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬȮőħĵĨńŘĚŏĮƚŅľĴŅĵ
ĴŅĨĶģŅĬœĺƟĪňŗĶŃħńĭȮ1Ȯ&competent) 
ŀŅěŅĶĵƢįŌƟĽŀĬěŃĬņįĸĔŅĶĮĶŃŏĴŇĬħńĚĔĸƞŅĺ
ĴŅĺŇŏėĶŅŃľƢȮŏıŊŗŀľŅŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚ

+ȮĺŇīňĔŅĶĮĶŃŏĴŇĬĪŅĚĨĶĚȮ&direct 
assessment) 
- ĔŅĶĮĶŃŏĴŇĬĪŅĚŀƟŀĴȮ&gndirect 
_ssessment)  

+ȮŀŅěŅĶĵƢįŌƟĽŀĬ +ȮŀŅěŅĶĵƢĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

+ȮĳŅĵŒĬȮ0ȮŏħŊŀĬľĸńĚěŅĔ
ĔŅĶĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅ 
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ĮĶŃŏħŖĬ ěŋħėĺĭėŋĴ ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟȮ/ĔĶŃĭĺĬĔŅĶ įŌƟĶńĭįŇħĝŀĭ įŌƟĨĶĺěĽŀĭ ĝƞĺĚŏĺĸŅ 
ĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĬņœĮ
ħņŏĬŇĬĔŅĶěĶŇĚŒĬĳŅėĔŅĶĻŉĔļŅĩńħœĮ 

5.1 ĶŃħńĭ 
ĭńĦĤŇĨĻŉĔļŅ 

+ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŒĬĔŅĶĪņĺŇěńĵ
ľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

+ȮĽŀĭėĺŅĴĔƟŅĺľĬƟŅȮ&Progress' 
+ȮĔŅĶĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮ
ľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

+ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
+ȮėĦŃĔĶĶĴĔŅĶ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ 

+ȮėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢ
ľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
+ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

+ȮĪŋĔĮƖľĸńĚěĭĮƖĔŅĶĻŉĔļŅ 

+ĔŅĶĮĶŃŏĴŇĬĔŅĶĭĶĶĸŋĽĴĶĶĩĬŃħƟŅĬĔŅĶ
ĺŇěńĵľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

+ȮĔŅĶĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀ
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

+ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
+ėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢ
ľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

+ȮėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢ
ľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
+ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

+ȮĪŋĔĮƖľĸńĚěĭĮƖĔŅĶĻŉĔļŅ 

4,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟ 

- ŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢ 

- ĽĩŅĬĪňŗ 

- ŏĪėőĬőĸĵň 

- ŀŊŗĬŕ 

-ĨĶĺěĽŀĭħƟŅĬĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
-ĔĶŃĭĺĬĔŅĶŏıŊŗŀĮĶŃĔńĬėŋĦĳŅıĽŇŗĚ
ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
-ŐįĬĔŅĶĽĶĶľŅȮěńħŏĨĶňĵĴȮŐĸŃ
ĨĶĺěĽŀĭėĺŅĴıĶƟŀĴ 

+ȮĨĶĺěĽŀĭħƟŅĬĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟ 
-ĔĶŃĭĺĬĔŅĶŏıŊŗŀĮĶŃĔńĬėŋĦĳŅı
ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
-ŐįĬĔŅĶĽĶĶľŅȮěńħŏĨĶňĵĴȮŐĸŃ
ĨĶĺěĽŀĭėĺŅĴıĶƟŀĴ 

-ĬŅĵĝƞŅĚŏĪėĬŇė 
-ŏěƟŅľĬƟŅĪňŗīŋĶĔŅĶȮ 
-ŀŅěŅĶĵƢįŌƟĽŀĬ 

-ĬŅĵĝƞŅĚŏĪėĬŇė 
-ŏěƟŅľĬƟŅĪňŗīŋĶĔŅĶȮ 
-ŀŅěŅĶĵƢįŌƟĽŀĬ 

ĝƞĺĚĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅ 



90 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

2.3.3.2) ĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚĪňŗŀŅěŏĔŇħĕŉŘĬŒĬĶŃľĺƞŅĚħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 

ĮĶŃŏħŖĬėĺŅĴŏĽňŗĵĚ ŐĬĺĪŅĚ-ŐįĬĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 
1) ĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚ
ŏĪėőĬőĸĵňŒľĴƞŐĭĭĔƟŅĺ
ĔĶŃőħħ 

/,ȮŏĮƕħĶŅĵĺŇĝŅȮľńĺĕƟŀıŇŏĻļȮ&qpecial ropics'ȮĪňŗĽŅĴŅĶĩĮĶńĭĮĶŋĚľĶŊŀȮȮȮȮ 
ȮĽĶƟŅĚŏĬŊŘŀľŅĪňŗĔƟŅĺĪńĬĨƞŀŏĪėőĬőĸĵňĪňŗŏĮĸňŗĵĬŐĮĸĚ 
0,ȮĔŅĶĭŌĶĦŅĔŅĶŒĬĺŇĝŅĽńĴĴĬŅȮőħĵŒľƟĬńĔĻŉĔļŅĽŊĭėƟĬŐĸŃĬņŏĽĬŀ 
ȮȮȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĺŅĶĽŅĶĪňŗĨňıŇĴıƢĵƟŀĬľĸńĚœĴƞŏĔŇĬȮ3 ĮƖ 
1,ȮĴňėĺŅĴĶƞĺĴĴŊŀĔńĭľĬƞĺĵĚŅĬħƟŅĬŏĪėőĬőĸĵňĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬȮ 
ȮȮȮŏıŊŗŀĶƞĺĴĽĶƟŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľńĺĕƟŀŏĪėőĬőĸĵňŏĜıŅŃĪŅĚĪňŗŏıŇŗĚ 
ȮȮȮŏĔŇħĕŉŘĬŒľĴƞ 

2) ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ
ĕŅħĪńĔļŃľĶŊŀėĺŅĴĶŌƟŒĬ
ŏĪėőĬőĸĵňĽĴńĵŒľĴƞ 

/,ȮĽĬńĭĽĬŋĬĔŅĶĭŀĭĶĴĶŃĵŃĽńŘĬĽņľĶńĭėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗĽŅĴŅĶĩĨƞŀ 
ȮȮȮȮĵŀħœħƟ 
0,ȮĺŅĚŐįĬĶńĭŀŅěŅĶĵƢŒľĴƞŒĬĽŅĕŅŏĪėőĬőĸĵňĪňŗĔņĸńĚŏĔŇħĕŉŘĬŒľĴƞ 

3) ėĺŅĴŏĽňŗĵĚŒĬħƟŅĬ
ĮĢŇĭńĨŇĔŅĶȮ&mncp_rgml_jȮ
pgqi'ȮĪňŗŀŅěŏĔŇħěŅĔĽŇŗĚĪňŗœĴƞ
ĽŅĴŅĶĩėŅħĔŅĶĦƢœħƟȮŏĝƞĬȮ
ĳńĵıŇĭńĨŇĪŅĚīĶĶĴĝŅĨŇȮ
őĶėĶŃĭŅħȮĔŅĶŏěŖĭĮƙĺĵ
ľĶŊŀŀŋĭńĨŇŏľĨŋȮŏĮƦĬĨƟĬ 

/,ȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭŀŀĬœĸĬƢĪħŐĪĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĮĔĨŇ 
0,ȮěńħŏĨĶňĵĴőĮĶŐĔĶĴĽņľĶńĭĔŅĶěņĸŀĚĔŅĶĪħĸŀĚ 
1,ȮĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬĔŅĶěńħŏĨĶňĵĴĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬœĺƟĸƞĺĚľĬƟŅ 
2,ȮĮĶńĭŏĮĸňŗĵĬĔŅĶĺńħįĸȮőħĵĵńĚĨƟŀĚĽŅĴŅĶĩĺńħįĸĨŅĴȮAJMqȮŐĸŃȮNJMqȮ 
ȮȮȮȮœħƟŀĵƞŅĚėĶĭĩƟĺĬ 

4) ėŌƞŐĕƞĚĪŅĚħƟŅĬľĸńĔĽŌĨĶĪňŗ
ŏıŇŗĴĴŅĔĕŉŘĬ 

/,ȮĮĶŃĝŅĽńĴıńĬīƢĶńĭĬńĔĻŉĔļŅŏĝŇĚĶŋĔ 
0,ȮĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮŏıŊŗŀĶńĭĬńĔĻŉĔļŅŏĕƟŅĻŉĔļŅŐĸŃȮ 
ȮĪņĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭőěĪĵƢĮƤĠľŅěĶŇĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴ 
1,ȮĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĻŇļĵƢŏĔƞŅȮŏıŊŗŀĽĶƟŅĚėĺŅĴĬƞŅŏĝŊŗŀŐĸŃŐĶĚěŌĚŒě 

 

 
2.3.3,1) ĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬŐĸŃĔŅĶŀŋĪīĶĦƢ 

ľĸńĔĽŌĨĶĴňĔĶŃĭĺĬĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬŐĸŃĔŅĶŀŋĪīĶĦƢħńĚĬňŘȮőħĵŏĮƕħĶńĭĝƞŀĚĪŅĚĔŅĶĶńĭŏĶŊŗŀĚ
ĶƟŀĚŏĶňĵĬěŅĔįŌƟĶƟŀĚŏĶňĵĬįƞŅĬŀŅěŅĶĵƢŒĬľĸńĔĽŌĨĶľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮľŅĔŏĶŊŗŀĚĶƟŀĚŏĶňĵĬħńĚĔĸƞŅĺĵńĚœĴƞœħƟ 
ĕƟŀĵŋĨŇȮįŌƟĶƟŀĚŏĶňĵĬěŃĨƟŀĚĪņľĬńĚĽŊŀŏĮƦĬĸŅĵĸńĔļĦƢŀńĔļĶȮőħĵĽŅĴŅĶĩĮƕħįĬŉĔěħľĴŅĵŏıŊŗŀŒľƟĕƟŀĶƟŀĚŏĶňĵĬŏĮƦĬ
ėĺŅĴĸńĭȮľĸńĔĽŌĨĶěŃŐĨƞĚĨńŘĚėĦŃĪņĚŅĬŏıŊŗŀıŇěŅĶĦŅŏĶŊŗŀĚĶƟŀĚŏĶňĵĬȮĞŉŗĚœħƟŐĔƞȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶĞŉŗĚœĴƞĴň
ĽƞĺĬŏĔňŗĵĺĕƟŀĚĔńĭĕƟŀĶƟŀĚŏĶňĵĬħńĚĔĸƞŅĺȮěŅĔĬńŘĬěŃĭĶĶěŋŏĶŊŗŀĚĶƟŀĚŏĶňĵĬŏĮƦĬĺŅĶŃĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀ
ıŇěŅĶĦŅȮŐĸŃěŃŐěƟĚįĸĔŅĶıŇěŅĶĦŅŒľƟĔńĭĬńĔĻŉĔļŅľĶŊŀįŌƟĶƟŀĚŏĶňĵĬĪĶŅĭŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶȮőħĵĕƟŀĶƟŀĚŏĶňĵĬĪňŗ
ŏĔŇħĕŉŘĬěŃĩŌĔĬņĴŅŒĝƟŏıŊŗŀıńĥĬŅŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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2.3.3,2)ȮĺŇīňĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸľĸńĔĽŌĨĶŒľƟĔńĭįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶȮ 
ľĸńĔĽŌĨĶĴňĺŇīňĔŅĶĽŊŗŀĽŅĶŒľƟĔńĭįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪŋĔĔĸŋƞĴįƞŅĬĝƞŀĚĪŅĚĔŅĶĽŊŗŀĽŅĶĪňŗľĸŅĔľĸŅĵ 

ŐĸŃėĶŀĭėĸŋĴȮőħĵŐĭƞĚŀŀĔŏĮƦĬȮ3 ĽƞĺĬȮħńĚĬňŘ 
1. ĝƞŀĚĪŅĚĔŅĶĽŊŗŀĽŅĶĽŅīŅĶĦŃŐĸŃįŌƟĽĬŒěŏĕƟŅĻŉĔļŅ 
+ȮŐıĸĨĲŀĶƢĴŏĺŖĭœĞĨƢȮ&Website'ȮŏıŊŗŀŏįĵŐıĶƞĺńĨĩŋĮĶŃĽĚėƢȮěŋħŏħƞĬĕŀĚľĸńĔĽŌĨĶȮőėĶĚĽĶƟŅĚ
ĔŅĶĻŉĔļŅȮĨĸŀħěĬėĺŅĴŏĝňŗĵĺĝŅĠĕŀĚėĦŅěŅĶĵƢȮŐĸŃĕƟŀĴŌĸĨŇħĨƞŀĕŀĚĳŅėĺŇĝŅł 
+ȮĽŊŗŀĽńĚėĴŀŀĬœĸĬƢĪŅĚĔŅĶȮ&Official Social Media)ȮőħĵĳŅėĺŇĝŅłȮĴňŏıěȮFacebook ŏĮƦĬ
ĝƞŀĚĪŅĚŏĝŇĚĶŋĔŒĬĔŅĶĮĶŃĝŅĽńĴıńĬīƢĔŅĶĶńĭĽĴńėĶĬńĔĻŉĔļŅŒľĴƞȮŐěƟĚĕƞŅĺĽŅĶėĺŅĴ
ŏėĸŊŗŀĬœľĺȮŐĸŃĬņŏĽĬŀĔŇěĔĶĶĴĽņėńĠĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĺŇěńĵȮ 

2. ĝƞŀĚĪŅĚĔŅĶĽŊŗŀĽŅĶĽņľĶńĭĬńĔĻŉĔļŅĮƤěěŋĭńĬ 
+ȮĔŅĶĮģĴĬŇŏĪĻĶŃħńĭľĸńĔĽŌĨĶȮőħĵĴňĔŅĶĝňŘŐěĚĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĔġĶŃŏĭňĵĭȮŐĸŃ
ĔŅĶŏĕƟŅĩŉĚĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĳŅėĺŇĝŅŐĸŃĴľŅĺŇĪĵŅĸńĵ 
+ȮĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĝŅĔŅĶįƞŅĬŀŅěŅĶĵƢŐĸŃĶŃĭĭĔŅĶŏĶňĵĬĶŌƟȮőħĵŀŅĻńĵĶŃĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ĕŀĚĴľŅĺŇĪĵŅĸńĵȮŏĝƞĬȮLEB2Ȯ 
+ȮŏėĶŊŀĕƞŅĵĽńĚėĴŀŀĬœĸĬƢŏĜıŅŃĔĸŋƞĴȮįƞŅĬĔŅĶěńħĨńŘĚĔĸŋƞĴȮLINE ľĶŊŀȮFacebook Group 
ŏĜıŅŃĶŋƞĬľĶŊŀŏĜıŅŃĶŅĵĺŇĝŅȮŏıŊŗŀėĺŅĴĶĺħŏĶŖĺŒĬĔŅĶŐěƟĚŏĨŊŀĬĔŇěĔĶĶĴŐĸŃĮĶŃĔŅĻħƞĺĬȮ 

3. ĝƞŀĚĪŅĚĔŅĶĽŊŗŀĽŅĶįƞŅĬĶŃĭĭħŇěŇĪńĸĽƞĺĬĔĸŅĚŐĸŃĔŅĶħŌŐĸĶŅĵĭŋėėĸ 
+ȮĶŃĭĭĽŅĶĽĬŏĪĻŐĸŃĔŅĶĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮŏĝƞĬȮŐŀĮıĸŇŏėĝńĬȮMOD-LINKȮŐĸŃ 
ĶŃĭĭĽŅĶĽĬŏĪĻĬńĔĻŉĔļŅȮ&New ACIS' 
+ȮĔŅĶĽŊŗŀĽŅĶĶŅĵĭŋėėĸȮŏıŊŗŀĔŅĶħŌŐĸĬńĔĻŉĔļŅŀĵƞŅĚĪńŗĺĩŉĚŐĸŃŒĔĸƟĝŇħȮőħĵľĸńĔĽŌĨĶŐĸŃ 
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĽŅĴŅĶĩĨŇħĨƞŀŒľƟėņŐĬŃĬņŏĜıŅŃĭŋėėĸįƞŅĬĝƞŀĚĪŅĚĨĶĚȮ 
ŏĝƞĬȮŀňŏĴĸȮőĪĶĻńıĪƢȮ 

ĪńŘĚĬňŘľĸńĔĽŌĨĶěŃĴňĔŅĶĪĭĪĺĬŐĸŃĮĶńĭŏĮĸňŗĵĬĶŌĮŐĭĭľĶŊŀŐıĸĨĲŀĶƢĴĔŅĶĽŊŗŀĽŅĶŏľĸƞŅĬňŘ 
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏıŊŗŀŒľƟĽŀħĶńĭĔńĭıķĨŇĔĶĶĴĔŅĶĶńĭĽŅĶĕŀĚįŌƟŒĝƟĚŅĬŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵň  



92 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĽƞĺĬĪňŗȮ3 ĶŅĵĸŃŏŀňĵħŏĜıŅŃĕŀĚľĸńĔĽŌĨĶȮ&Program Specification) 
 
3.1) ĶľńĽľĸńĔĽŌĨĶȮ:ȮȮȮ 
 25490141111294 
 

3.2) ĝŊŗŀľĸńĔĽŌĨĶ  
 &ĳŅļŅœĪĵ' 8ȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
      (ĳŅļŅŀńĚĔķļ' 8ȮMaster of Engineering Program in ElectricalȮEngineering 
  

3.3) ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ &ĳŅļŅœĪĵ-ĳŅļŅŀńĚĔķļ' 
 1,3.1 ĝŊŗŀŏĨŖĴȮ &ĳŅļŅœĪĵ'Ȯ 8ȮĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ (ĺŇĻĺĔĶĶĴœĲĲƚŅ)  
   (ĳŅļŅŀńĚĔķļ' 8ȮMaster of Engineering (ElectricalȮEngineering) 
 3.1,2 ĝŊŗŀĵƞŀȮ &ĳŅļŅœĪĵ'Ȯ 8ȮĺĻ,Ĵ, (ĺŇĻĺĔĶĶĴœĲĲƚŅ)     
   (ĳŅļŅŀńĚĔķļ'Ȯ 8ȮM.Eng. (ElectricalȮEngineering) 
 

3.4) ĺŇĝŅŏŀĔȮ&ĩƟŅĴň'Ȯ:  
œĴƞĴňȮ 
 

3.5) ěņĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶȮ:  
ŐįĬȮ/,/ȮŐĭĭĺŇĝŅĔŅĶ 36 ľĬƞĺĵĔŇĨ 
ŐįĬȮ/,0ȮŐĭĭĺŇĝŅĔŅĶ 36 ľĬƞĺĵĔŇĨ 
ŐįĬȮ0 ȮŐĭĭĺŇĝŅĝňı 36 ľĬƞĺĵĔŇĨ 

 
3.6) ĶŌĮŐĭĭ: 
 ĮĶŇĠĠŅőĪȮ0ȮĮƖȮŐįĬȮ/,/Ȯ&ŐĭĭĺŇĝŅĔŅĶ),ȮŐįĬȮ/,0Ȯ&ŐĭĭĺŇĝŅĔŅĶ),ȮŐįĬȮ0Ȯ&ŐĭĭĺŇĝŅĝňı' 

 

3.7) ĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ 
- ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪĪŅĚĺŇĝŅĔŅĶ 
- ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪĪŅĚĺŇĝŅĝňı 

 

3.8) ĴŅĨĶģŅĬĽŅĔĸĕŀĚĔĸŋƞĴĽŅĕŅĺŇĝŅĪŅĚĔŅĶĻŉĔļŅȮ&International Standard Classification of 
Education,ȮISCED) 
/'ȮBroad Field: 07 Engineering, Manufacturing and Construction 

(ĺŇĻĺĔĶĶĴȮĔŅĶįĸŇĨȮŐĸŃĔŅĶĔƞŀĽĶƟŅĚ) 
0'ȮNarrow Field: 071 Engineering and Engineering TradesȮInformation and 
  &ĺŇĻĺĔĶĶĴŐĸŃĺŇĝŅĝňıĪŅĚĺŇĻĺĔĶĶĴ' 
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1'ȮDetail Field: 0713 Electricity and EnergyȮ&œĲĲƚŅŐĸŃıĸńĚĚŅĬ' 
 0714 Electronics and AutomationȮ&ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ' 
 
 
 

3.9) ĳŅļŅĪňŗŒĝƟ 
ľĸńĔĽŌĨĶĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚĳŅļŅœĪĵŏĮƦĬľĸńĔȮŐĸŃ-ľĶŊŀĳŅļŅŀńĚĔķļȮőħĵŒĝƟľĬńĚĽŊŀŐĸŃ

ŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĽŀĬĪňŗŏĮƦĬĳŅļŅŀńĚĔķļŏĮƦĬľĸńĔ 
 

3.10) ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ  
ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚȮ 

 
3.11) ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅ 

ľĸńĔĽŌĨĶŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 

3.12) ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬ 
 ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĳŅėĺŇĝŅĺŇĻĺĔĶĶĴ
ĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň  
ıŊŘĬĪňŗĔŅĶĻŉĔļŅĭŅĚĴħ 
 
3.13) ĺńĬ-ŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

ŐįĬĔŅĶĻŉĔļŅŐĭĭĺŇĝŅĔŅĶȮŐįĬȮ/,/ȮŐĸŃȮŐįĬȮ/,0 
 ŒĬĺńĬŏĺĸŅĶŅĝĔŅĶȮ ĺńĬěńĬĪĶƢȮůȮĺńĬĻŋĔĶƢȮȮȮȮȮŏĺĸŅȮ.6.30Ȯů 16.10 Ĭ, 

ŐįĬĔŅĶĻŉĔļŅŐĭĭĺŇĝŅĝňıȮŐįĬȮ0 
 ĬŀĔĺńĬŏĺĸŅĶŅĝĔŅĶȮ ĺńĬěńĬĪĶƢȮůȮĺńĬĻŋĔĶƢȮȮȮȮȮȮŏĺĸŅȮ16.30Ȯů /7.10 Ĭ,    
   ĺńĬŏĽŅĶƢȮȮȮȮ  ŏĺĸŅȮ.6.30Ȯů /7.10 Ĭ,    
   ĺńĬŀŅĪŇĨĵƢ  ŏĺĸŅȮ.6.30Ȯů /7.10 Ĭ,    

 ĪńŘĚĬňŘȮĺńĬŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľĴŅŃĽĴ 
 ĮĢŇĪŇĬĔŅĶĻŉĔļŅ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮȮȮȮŏĶŇŗĴŏĮƕħĽŀĬŒĬŏħŊŀĬĽŇĚľŅėĴȮůȮŏħŊŀĬīńĬĺŅėĴ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮȮȮȮŏĶŇŗĴŏĮƕħĽŀĬŒĬŏħŊŀĬĴĔĶŅėĴȮůȮŏħŊŀĬıķļĳŅėĴȮŐĸŃ 
 ĳŅėĔŅĶĻŉĔļŅıŇŏĻļȮȮŏĶŇŗĴŏĮƕħĽŀĬŒĬŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮŏħŊŀĬĔĶĔġŅėĴȮ&ĩƟŅĴň' 
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3.14) ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅŐĸŃĶŃĭĭĔŅĶĻŉĔļŅ 
 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 

ŒĝƟĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 
ĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢȮ 

 ĶŃĭĭĔŅĶĻŉĔļŅ 
ĶŃĭĭĔŅĶĻŉĔļŅŏĮƦĬŐĭĭĝńŘĬŏĶňĵĬȮŐĸŃ-ľĶŊŀĔŅĶŒĝƟĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

 
3.15) ĝŊŗŀȮĽĔŋĸȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŐĸŃĮĶŃĺńĨŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

&(ȮĮĶŃīŅĬľĸńĔĽŌĨĶ' 
ĸņħńĭĪňŗ ĝŊŗŀ-ĽĔŋĸ ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ'*ȮĽĩŅĭńĬĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ*ȮĮĶŃŏĪĻĪňŗ

ĽņŏĶŖěĔŅĶĻŉĔļŅȮ&ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ' 
&ŏĶňĵĚěŅĔėŋĦĺŋĥŇĽŌĚĽŋħěĬĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň' 

/ ĶĻ,ħĶ,ŏĭĠěĴŅĻȮıĬĴĶńĨĬĶńĔļƢ( - Ph,D,Ȯ&Electrical Engineering', Columbia University, U,S,A, 

(2004) 

- M,S,Ȯ&Electrical Engineering', Columbia University, U,S,A, 

(0..0) 

- ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, ĮĶŃŏĪĻœĪĵȮ

(2520) 

0 ħĶ,ŀĳŇĝńĵȮȮĽŋĵŃıńĬīƢ 
 

- ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň, ĮĶŃŏĪĻ

œĪĵȮ(2542) 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň, ĮĶŃŏĪĻ

œĪĵȮ(2537) 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/, ĴľŅĺŇĪĵŅĸńĵ

ŏĪėőĬőĸĵňĽŋĶĬŅĶň, ĮĶŃŏĪĻœĪĵȮ(2534) 

1 ħĶ,ĽŅĸŇĬňȮĝŌĺŇĪĵƢĽĔŋĸŏĸŇĻ - D.E.E. (Functional Control Systems), Shibaura Institute of 
Technology, Japan (20/9) 

- M.E.E. (Electrical Engineering and Computer Science), 
Shibaura Institute of Technology, Japan (20/4) 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵ (2537) 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ',ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ (2533) 
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3.16) ĝŊŗŀȮĽĔŋĸȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŐĸŃĮĶŃĺńĨŇĕŀĚŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

ĸņħńĭĪňŗ ĝŊŗŀ-ĽĔŋĸ 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ 
ĪňŗĽńĴıńĬīƢĔńĭĽŅĕŅĪňŗŏĮƕħĽŀĬ 

ŀīŇĭŅĵėĺŅĴŏĝňŗĵĺĝŅĠ 
ĪňŗĽńĴıńĬīƢĔńĭĽŅĕŅĪňŗŏĮƕħĽŀĬ 

1 ĶĻ,ȮħĶ,ĴĚėĸȮȮĔĚĻƢľŇĶńĠ ĨĶĚ + 
2 ĶĻ,ȮħĶ,ŀĬĺńĝȮȮŐĽĚĽĺƞŅĚ ĨĶĚ + 
3 įĻ,ħĶ,ĝŅĠĝńĵȮȮŏĨĝŃĺńĝĶŅĳńĵĔŋĸ ĨĶĚ + 
4 įĻ,ħĶ,ĮƕĵĽĺńĽħŇśȮĬĺĶńĨĬƢȮĦȮŀĵŋīĵŅ ĨĶĚ + 
5 įĻ,ȮħĶ,ĻŋĳĔŇĨĨŇśȮőĝĨŇőĔ ĨĶĚ + 
6 įĻ,ħĶ,ĽŋĳŅıĚļƢȮȮĬŋĨĺĚļƢ ĨĶĚ + 
7 įĻ,ȮħĶ,ĽŋŏĴīȮŏĬĨŇĸńħħŅĬĬĪƢ ĨĶĚ + 
8 įĻ,ȮħĶ,ŏŀĔĝńĵȮĴŋěěĸŇĬĪƢĺŇĴŋĨ ĨĶĚ + 
9 ħĶ,ěńĔĶĔķĝȮȮĔńĬĪŀĚ ĨĶĚ + 
10 ħĶ,ĦńģıĚĻƢȮȮľńĝĝŃĺĦŇĝ ĨĶĚ + 
11 įĻ,ȮħĶ,ŀīŇĮȮȮħŋĸĵƢěŇĬħŅĝĭŅıĶ ĨĶĚ + 
12 ħĶ,ŀĳŇĝńĵȮȮĽŋĵŃıńĬīƢ ĨĶĚ + 
/3 ĶĻ,ȮħĶ,ŏĭĠěĴŅĻȮıĬĴĶńĨĬĶńĔļƢ ĨĶĚ + 
14 ĶĻ,ȮħĶ,ıěĬƢȮĨńŘĚĚŅĴěŇĨĨƢ ĨĶĚ + 
15 ĶĻ,ȮħĶ,ĺńĬěńĔĶňśȮŏĸƞĬĺŅĶň ĨĶĚ + 
16 įĻ,ȮħĶ,ĽńĬĨŇȮĬŋĶŅĝ ĨĶĚ + 
17 įĻ,ȮħĶ,ĽŋħĝŅĵȮĭŋĠőĨ ĨĶĚ + 
18 ħĶ,ȮĺŇĝĝŋħŅȮīĚĔŇŗĚ ĨĶĚ + 
19 ħĶ,ĕěĶĺŋĥŇȮŀŋƞĬŒě ĨĶĚ + 
20 ħĶ,ěŇĶĺŇĪĵƢȮĮĶŅĩĬƢĺŇĪĵŅ ĨĶĚ + 
21 ħĶ,īĬĔĶȮŏěĦĦĺŅĽŇĬ ĨĶĚ + 
22 ħĶ,īňĴŅȮŏľĸŊŀĚŀĶŋĦ ĨĶĚ + 
23 Ļ,ȮħĶ,ĺŋĥŇıĚļƢȮėņĺŇĸńĵĻńĔħŇś ĨĶĚ + 
24 ĶĻ,ȮħĶ,ĺŋĥŇĝńĵȮŀńĻĺŇĬĝńĵőĝĨŇ ĨĶĚ + 
25 ĶĻ,ȮħĶ,ŏĶŊŀĚĶŀĚȮĽŋĸňĽĩŇĶŃ ĨĶĚ + 
26 ĶĻ,ȮħĶ,ĶŅĝĺħňȮĻŇĸŅıńĬīƢ ĨĶĚ + 
27 įĻ,ȮħĶ,ĺńĝĶıńĬīƢȮĽŋĺĶĶĦĽńĬĨŇĽŋĕ ĨĶĚ + 
28 įĻ,ȮħĶ,ŀĳŇĝńĵȮĳńĪĶĬńĬĪƢ ĨĶĚ + 
29 įĻ,ȮħĶ,ĽŋĺńĥĬƢȮĳńĪĶĴŅĸńĵ ĨĶĚ + 
30 įĻ,ȮħĶ,ĺňĶıĸȮěŇĶěĶŇĨ ĨĶĚ + 
31 įĻ,ȮħĶ,ĵŋĪīıĚļƢȮěŇĶĶńĔļƢőĽĳŅĔŋĸ ĨĶĚ + 
12 įĻ,ȮħĶ,ěŇĶĻŇĸĮƝȮěĵŅĺĶĶĦ ĨĶĚ + 
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ĸņħńĭĪňŗ ĝŊŗŀ-ĽĔŋĸ 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ 
ĪňŗĽńĴıńĬīƢĔńĭĽŅĕŅĪňŗŏĮƕħĽŀĬ 

ŀīŇĭŅĵėĺŅĴŏĝňŗĵĺĝŅĠ 
ĪňŗĽńĴıńĬīƢĔńĭĽŅĕŅĪňŗŏĮƕħĽŀĬ 

13 įĻ,ȮħĶ,ĔĴĸȮěŇĶŏĽĶňŀĴĶĔŋĸ ĨĶĚ + 
14 ħĶ,ĽŅĸŇĬňȮĝŌĺŇĪĵƢĽĔŋĸŏĸŇĻ ĨĶĚ + 
15 įĻ,ħĶ,ŏĝļģıĚļƢȮȮěĶĶĵŅŀĬŋĶńĔļƢ ĨĶĚ + 

 
3.17) ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 

ŐįĬȮ/,/Ȯ&ŐĭĭĺŇĝŅĔŅĶ', ŐįĬȮ/,0Ȯ&ŐĭĭĺŇĝŅĔŅĶ' ŐĸŃŐįĬȮ0Ȯ&ŐĭĭĺŇĝŅĝňı' 
1. ĶńĭĪńŘĚĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ ĪňŗĽŅĴŅĶĩĽŊŗŀĽŅĶĳŅļŅœĪĵœħƟ 
0,ȮŏĮƦĬįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮľĶŊŀĻŅĽĨĶƢĪňŗŒĔĸƟŏėňĵĚȮŏĝƞĬȮėĶŋĻŅĽĨĶƢ

ŀŋĨĽŅľĔĶĶĴȮ&ėŀ,ĭ,'ȮŐĸŃŀŋĨĽŅľĔĶĶĴĻŅĽĨĶƢȮ&ŀĽ,ĭ,'ȮŐĸŃȮŒĬĽŅĕŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ŐĸŃőĪĶėĴĬŅėĴȮĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀȮŏĮƦĬįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮŏĜıŅŃĽŅĕŅĴŅĨĶĺŇĪĵŅłȮőħĵŏĮƦĬĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ
ĕƟŅĶŅĝĔŅĶıĸŏĶŊŀĬȮ&Ĕ,ı,'ȮĶńĭĶŀĚľĸńĔĽŌĨĶȮ 

ĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶŒĬĔŅĶıŇěŅĶĦŅėŋĦĽĴĭńĨŇŐĸŃ 
ŐįĬĔŅĶŏĶňĵĬĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 

Ȯ 
3.18) ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶȮ 
RȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮaȮĔņľĬħŏĮƕħĽŀĬȮŏħŊŀĬ ĽŇĚľŅėĴȮı,Ļ,Ȯ2569ȮȮ 

   ȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗ 1ȮĮƖĔŅĶĻŉĔļŅ 2569 

- ŏĶŇŗĴŒĝƟĴŅĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ2510 

- őħĵĮĶńĭĮĶŋĚěŅĔȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ
ı,Ļ,Ȯ2564 

œħƟıŇěŅĶĦŅĔĸńŗĬĔĶŀĚőħĵĽĳŅĺŇĝŅĔŅĶȮȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ4-0347 
ŏĴŊŗŀĺńĬĪňŗȮ/3ȮŏħŊŀĬȮĴŇĩŋĬŅĵĬȮı,Ļ,Ȯ0347 
œħƟĶńĭŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵłȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ100 
ŏĴŊŗŀĺńĬĪňŗȮ/ȮŏħŊŀĬȮĔĶĔġŅėĴȮı,Ļ,Ȯ0347 
 
3.19) ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 

ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮȮȮȮȮȮȮȮȮ
ı,Ļ,Ȯ0343ȮŒĬĮƖĔŅĶĻŉĔļŅȮ2569  

 
 



97 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

3.20) ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ 
ŀŅĝňıĪňŗŒĝƟľĸńĔĔŅĶĔŅĶĪņĺŇěńĵŐĸŃıńĥĬŅħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ

őĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮœħƟŐĔƞ 
(/) ĬńĔĺŇěńĵŐĸŃĬńĔĺŇĝŅĔŅĶĪńŘĚŒĬĳŅėĔŅĶĻŉĔļŅŐĸŃĳŅėŀŋĨĽŅľĔĶĶĴ 

 (0) ĺŇĻĺĔĶŒĬĪňĴĺŇěńĵŐĸŃŒĬĳŅėŀŋĨĽŅľĔĶĶĴ 
&1) ĺŇĻĺĔĶħƟŅĬĔŅĶĨĸŅħȮĔŅĶĕŅĵȮŐĸŃĔŅĶĭĶŇĔŅĶ 
&2) įŌƟĮĶŃĔŀĭĔŅĶħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮŐĸŃĺŇĻĺĔĶĶĴȮ
ĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 
&3' įŌƟĽĬŒěĻŉĔļŅĨƞŀŒĬĶŃħńĭħŋļġňĭńĦĤŇĨĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻ  
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ĽƞĺĬĪňŗȮ4 ĳŅėįĬĺĔ 
 

 ĳŅėįĬĺĔȮĔ ėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔŐĸŃĔŅĶħņŏĬŇĬĔŅĶĨŅĴėņŐĬŃĬņ 
 ĳŅėįĬĺĔȮĕ ĶŅĵĸŃŏŀňĵħĕŀĚľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮ(Unit of Learning) ŒĬľĸńĔĽŌĨĶ 

ĳŅėįĬĺĔȮĕ1Ȯ ĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ-ĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴĻŅĽĨĶƢ-
ĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 

ĳŅėįĬĺĔȮĕ2 ĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟĕŀĚĺŇĝŅŒĬľĸńĔĽŌĨĶ 
ĳŅėįĬĺĔ&ĕ2.1) ĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟ: ĶŌĮŐĭĭĶŅĵĺŇĝŅ 
ĳŅėįĬĺĔ&ĕ0,2) ĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟ:ȮŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟ 
ĳŅėįĬĺĔ&ĕ2.3) ĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟ:ȮĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEM 

 ĳŅėįĬĺĔȮė ĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶŐĸŃŏěƟŅľĬƟŅĪňŗŒĬľĸńĔĽŌĨĶ 
 ĳŅėįĬĺĔȮė/ ĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

ĳŅėįĬĺĔȮė2 ĮĶŃĺńĨŇŏěƟŅľĬƟŅĪňŗŒĬľĸńĔĽŌĨĶȮ 
 ĳŅėįĬĺĔȮĚ ėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ    
 ĳŅėįĬĺĔȮěȮ ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňĺƞŅħƟĺĵĔŅĶĻŉĔļŅ 
   ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĳŅėįĬĺĔȮĝ ĨŅĶŅĚĔŅĶŏĮĶňĵĭŏĪňĵĭĶŅĵĺŇĝŅĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ 
 

 
 
 
 
  



99 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĳŅėįĬĺĔȮĔȮȮėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔŐĸŃĔŅĶħņŏĬŇĬĔŅĶĨŅĴėņŐĬŃĬņ 
 
ĝŊŗŀ+ĽĔŋĸȮĻ,ȮħĶ,ĔŀĚıńĬȮŀŅĶňĶńĔļƢ 
ĨņŐľĬƞĚȮĶńĔļŅĔŅĶŐĪĬĶŀĚŀīŇĔŅĶĭħňİƙŅĵĺŇěńĵŐĸŃĺŇĽŅľĔŇě 
ĽńĚĔńħȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 
įŌƟĪĶĚėŋĦĺŋĥŇħƟŅĬĺŇĝŅĔŅĶ 
ŏľŖĬħƟĺĵĔńĭĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮŐĨƞĴňĕƟŀŏĽĬŀŐĬŃħńĚĬňŘ 

ĕƟŀŏĽĬŀŐĬŃ ĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
/,ȮŏľŖĬħƟĺĵĔńĭĔŅĶĪňŗľĸńĔĽŌĨĶŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŐĭĭ
ĺŇĝŅĝňıȮĞŉŗĚěŃœħƟĬņőěĪĵƢěĶŇĚěŅĔĳŅėŀŋĨĽŅľĔĶĶĴ
ĴŅŐĔƟœĕĮƤĠľŅȮŏıŊŗŀĽĶƟŅĚĺŇĻĺĔĶĪňŗĨŀĭőěĪĵƢŐĸŃ
ıńĥĬŅĮĶŃŏĪĻœħƟŀĵƞŅĚĨĶĚěŋħ 

+ 

0,ȮľĸńĔĽŌĨĶŏĮƦĬėĺŅĴĶƞĺĴĴŊŀěŅĔȮ1ȮĳŅėĺŇĝŅȮŐĨƞ
ŀĵƞŅĚœĶĔŖĨŅĴĺŇĝŅŏĸŊŀĔĪňŗĮĶŅĔġŀĵŌƞŒĬŏĸƞĴľĸńĔĽŌĨĶ
ĔĸńĭŐĭƞĚŀŀĔŏĮƦĬĔĸŋƞĴȮŕȮŐĵĔĔńĬőħĵŀŇĽĶŃȮħńĚĬńŘĬ
ėĺĶĴňĔŅĶĭĶŌĦŅĔŅĶĪŅĚĺŇĝŅĔŅĶĪňŗĴŅĔĔĺƞŅĬňŘȮőħĵ
ŀŅěĴňĶŅĵĺŇĝŅŏĸŊŀĔĪňŗŏĔŇħĕŉŘĬěŅĔėĺŅĴĶƞĺĴĴŊŀĕŀĚĪńŘĚȮ
1ȮĳŅėĺŇĝŅȮŏĝƞĬȮbgegr_jȮamlrpmjȮqwqrckqȮľĶŊŀȮ
k_afglcȮjc_plgleȮĞŉŗĚěŃŏĮƦĬĔŅĶĵŘņěŋħŐĕŖĚĕŀĚ
ľĸńĔĽŌĨĶŒĬŐĚƞĕŀĚėĺŅĴľĸŅĔľĸŅĵĕŀĚľńĺĕƟŀĺŇěńĵĪňŗ
ėĦŅěŅĶĵƢĴŅěŅĔĪńŘĚȮ1ȮĳŅėĺŇĝŅ 

ľĸńĔĽŌĨĶħņŏĬŇĬĔŅĶĮĶńĭĸħěņĬĺĬĶŅĵĺŇĝŅŏĸŊŀĔ
ĭńĚėńĭŒĬŐĨƞĸŃĔĸŋƞĴĳŅėĺŇĝŅěŅĔŏħŇĴȮ7ȮľĬƞĺĵĔŇĨȮŒľƟ
ŏľĸŊŀȮ4ȮľĬƞĺĵĔŇĨȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔ
ŏĶňĵĬŒĬĶŅĵĺŇĝŅĕƟŅĴĔĸŋƞĴœħƟĴŅĔĕŉŘĬȮĞŉŗĚěŃŏĮƦĬĔŅĶ
ĝƞĺĵŒľƟŏĔŇħĔŅĶĭĶŌĦŅĔŅĶėĺŅĴĶŌƟěŅĔėĺŅĴĶƞĺĴĴŊŀ
ĕŀĚĪńŘĚȮ1ȮĳŅėĺŇĝŅȮŒĬĕĦŃĪňŗĺŇĝŅŏĸŊŀĔĪňŗŏĔŇħěŅĔ
ėĺŅĴĶƞĺĴĴŊŀĕŀĚĪńŘĚȮ1ȮĳŅėĺŇĝŅěŃıŇěŅĶĦŅŐĸŃ
ĬņœĮĮĶńĭĮĶŋĚŒĬľĸńĔĽŌĨĶėĶńŘĚĩńħœĮ 

1,ȮŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶŏĔŇħěŅĔėĺŅĴĶƞĺĴĴŊŀ 
ĕŀĚ1ȮĳŅėĺŇĝŅȮŐĨƞŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟȮ&jc_plgleȮ
n_rfu_w'ȮĔĸńĭŐĽħĚŒľƟŏľŖĬŏĜıŅŃŒĬĽƞĺĬĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴœĲĲƚŅħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ
ŏĪƞŅĬńŘĬȮħńĚĬńŘĬľĸńĔĽŌĨĶėĺĶıŇěŅĶĦŅŏıŇŗĴŏĽƟĬĪŅĚĔŅĶ
ŏĶňĵĬĶŌƟȮőħĵŀŅěěŃěńħĔĸŋƞĴĨŅĴȮpcqc_pafȮ_pc_Ȯ
ŏıŊŗŀŒľƟėĶŀĭėĸŋĴĔńĭėĺŅĴĩĬńħľĶŊŀėĺŅĴŏĝňŗĵĺĝŅĠ
ĕŀĚėĦŅěŅĶĵƢŒĬľĸńĔĽŌĨĶ 

ĔƞŀĬľĬƟŅĬňŘľĸńĔĽŌĨĶœħƟĬņŏĽĬŀŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟ
ěņĬĺĬȮ0ȮŏĽƟĬĪŅĚȮĞŉŗĚľĬŉŗĚŒĬĬńŘĬėŊŀȮĬĺńĨĔĶĶĴ
ĶŃĭĭėĺĭėŋĴŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮŀĵƞŅĚœĶĔŖĨŅĴ
ŏĽƟĬĪŅĚħńĚĔĸƞŅĺĴňĶŅĵĺŇĝŅĪňŗěņŏĮƦĬŐĨƞœĴƞĽŅĴŅĶĩ
ĬņĴŅěńħĪņŏĮƦĬŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟœħƟȮħńĚĬńŘĬ
ľĸńĔĽŌĨĶěŉĚĨńħŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟħńĚĔĸƞŅĺŀŀĔȮŐĨƞ
ŀĵƞŅĚœĶĔŖĨŅĴĔŅĶĽĶƟŅĚŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟőħĵěńħ
ĔĸŋƞĴĨŅĴȮpcqc_pafȮ_pc_ȮŏĮƦĬĽŇŗĚĪňŗĬƞŅĽĬŒěȮĞŉŗĚ
ľĸńĔĽŌĨĶěŃıŇěŅĶĦŅŐĸŃĬņœĮĮĶńĭĮĶŋĚŒĬėĶńŘĚĩńħœĮ 

2,ȮėĺĶĨĶĺěĽŀĭĺƞŅȮŐĨƞĸŃĳŅėĺŇĝŅĴňľĸńĔĽŌĨĶŏĜıŅŃ
ĕŀĚĳŅėĬńŘĬȮŕȮľĶŊŀœĴƞȮŏıŊŗŀĮƚŀĚĔńĬėĺŅĴĞŘņĞƟŀĬĕŀĚ

ľĸńĔĽŌĨĶœħƟħņŏĬŇĬĔŅĶĨĶĺěĽŀĭŐĸƟĺıĭĺƞŅȮŐĨƞĸŃ
ĳŅėĺŇĝŅĩŉĚŐĴƟěŃĴňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĳŅėĬńŘĬȮŕȮ
ŐĨƞĶŅĵĸŃŏŀňĵħŐĸŃŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅĵńĚĴň 
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ŏĬŊŘŀľŅĶŅĵĺŇĝŅȮŐĸŃŀŅěĪņŒľƟŏĔŇħėĺŅĴĽńĭĽĬĔńĭ
ĔĸŋƞĴįŌƟŏĶňĵĬŐĸŃįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ 

ėĺŅĴŐĨĔĨƞŅĚĔńĬȮħńĚĬńŘĬěŉĚœĴƞŏĔŇħėĺŅĴĞŘņĞƟŀĬŐĸŃ
ĽńĭĽĬ 

 
 
 
ĝŊŗŀ+ĽĔŋĸȮȮĶĻ,ȮħĶ,ŀīŇėĴȮķĔļĭŋĨĶ 
ĨņŐľĬƞĚȮĶŀĚŀīŇĔŅĶĭħňŀŅĺŋőĽİƙŅĵĽĩŅĭńĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮȮ 
ĽńĚĔńħȮȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĴľŅĬėĶ 
įŌƟĪĶĚėŋĦĺŋĥŇħƟŅĬĺŇĝŅĔŅĶ 
ŏľŖĬħƟĺĵĔńĭĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮŐĨƞĴňĕƟŀŏĽĬŀŐĬŃħńĚĬňŘ 

ĕƟŀŏĽĬŀŐĬŃ ĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
/,ȮĮĶŃĔŅĻȮŀĺ,ȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶ 
ŏĶňĵĬĔŅĶĽŀĬħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢŒĬľĸńĔĽŌĨĶ
ĔŅĶĻŉĔļŅĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ2568Ȯ
ĔņľĬħŒľƟľĸńĔĽŌĨĶĨƟŀĚĴňŏĬŊŘŀľŅĪňŗĮĶŃĵŋĔĨƢŒĝƟ
ĮƤĠĠŅĮĶŃħŇļģƢȮŀĵƞŅĚœĶĔŖĨŅĴȮŏĴŊŗŀıŇěŅĶĦŅ
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶěŃıĭĺƞŅȮľĸńĔĽŌĨĶĵńĚœĴƞœħƟŐĽħĚ
ŒľƟŏľŖĬĺƞŅȮįŌƟŏĶňĵĬěŃœħƟĶńĭėĺŅĴĶŌƟħńĚĔĸƞŅĺŀĵƞŅĚ
ĝńħŏěĬȮħńĚĬńŘĬȮěŉĚėĺĶıŇěŅĶĦŅŏıŇŗĴŏĬŊŘŀľŅħńĚĔĸƞŅĺĸĚ
œĮŒĬĶŅĵĺŇĝŅĭńĚėńĭħƟĺĵ 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚėĶńŘĚĬňŘœħƟŀƟŅĚŀŇĚĨŅĴŐĬĺĮĢŇĭńĨŇĕŀĚ
ŏĔĦĤƢȮĔ,ı,ŀ,ȮĮƖȮı,Ļ,Ȯ0343ȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴœħƟĴň
ĔŅĶŏĮƕħĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĮƤĠĠŅĮĶŃħŇļģƢŏıŇŗĴ
ėŊŀŐĴĝĝňĬŏĸŇĶƢĬĬŇŗĚȮŐĸŃĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶěŃŐěƟĚ
ŒľƟįŌƟĽŀĬĶŅĵĺŇĝŅĭńĚėńĭŒľƟŏıŇŗĴŏĬŊŘŀľŅĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĮƤĠĠŅĮĶŃħŇļģƢĔńĭĚŅĬĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĨŅĴ
ėņŐĬŃĬņĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮŏıŊŗŀŒľƟŏĔŇħĮĶŃőĵĝĬƢĔńĭ
ĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶȮ 

0,ȮĔŅĶĻŉĔļŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮėĺĶŏĮƦĬ
ĔŅĶĻŉĔļŅŏĝŇĚĸŉĔĨƞŀĵŀħĴŅěŅĔĶŃħńĭĮĶŇĠĠŅĨĶňȮ
ľĸńĔĽŌĨĶěŉĚœĴƞėĺĶĴňĶŅĵĺŇĝŅĪňŗŏĮƦĬĔŅĶĻŉĔļŅėĺŅĴĶŌƟ
ıŊŘĬģŅĬȮŏĝƞĬŴľńĺĕƟŀıŇŏĻļȮ1 : ĺŇĪĵŅĔŅĶĕƟŀĴŌĸ
ŏĭŊŘŀĚĨƟĬŵȮŏĮƚĬĨƟĬ 

ľĸńĔĽŌĨĶŏĮƕħĶńĭĬńĔĻŉĔļŅĪňŗěĭĔŅĶĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅ+ĨĶňěŅĔľĸŅĔľĸŅĵĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮ
ħńĚĬńŘĬĭŅĚėĶńŘĚĬńĔĻŉĔļŅŀŅěěŃĵńĚœĴƞœħƟŏĶňĵĬľĶŊŀĴň
ėĺŅĴĶŌƟŒĬĶŅĵĺŇĝŅħńĚĔĸƞŅĺĴŅĔƞŀĬȮĞŉŗĚĪņŒľƟľĸńĔĽŌĨĶ
ěņŏĮƦĬĪňŗěŃĨƟŀĚĵńĚėĚĴňĶŅĵĺŇĝŅıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚ
ħƟĺĵȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴľĸńĔĽŌĨĶěŃľŅĶŊŀĔńĭŀŅěŅĶĵƢ
įŌƟĽŀĬŏıŊŗŀĬņĔĶĦňĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚĴŅŏĮƦĬĨńĺŀĵƞŅĚ
ĔŅĶŒĝƟĚŅĬěĶŇĚȮĞŉŗĚěŃĪņŒľƟŏľŖĬĳŅıœħƟŀĵƞŅĚĝńħŏěĬ
ŐĸŃĴňėĺŅĴŐĨĔĨƞŅĚĔńĭĔŅĶŏĶňĵĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶň 
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ĝŊŗŀ+ĽĔŋĸȮėŋĦŀĬĺńĝȮıĺĚœıőĶěĬƢ 
ĨņŐľĬƞĚȮľńĺľĬƟŅĽƞĺĬĚŅĬĺŇĻĺĔĶĶĴĶŃĭĭœĲĲƚŅĕńĭŏėĸŊŗŀĬȮ 
ĽńĚĔńħȮĭĶŇļńĪȮĞňŏĴĬĽƢȮőĴĭŇĸŇĨňŘȮěņĔńħȮ&Siemens Mobility Limited' 
įŌƟĪĶĚėŋĦĺŋĥŇħƟŅĬŀŋĨĽŅľĔĶĶĴŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
ŏľŖĬħƟĺĵĔńĭĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮŐĨƞĴňĕƟŀŏĽĬŀŐĬŃħńĚĬňŘ 

ĕƟŀŏĽĬŀŐĬŃ ĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
ĔĸŋƞĴĺŇĝŅŏĸŊŀĔĕŀĚĳŅėĺŇĻĺĔĶĶĴœĲĲƚŅȮľĬƟŅȮ35 ėĺĶ
ŏıŇŗĴŏĨŇĴľĸńĔĽŌĨĶĪŅĚŏĸŊŀĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħƟŅĬŏĪėĬŇėȮ
ħƟŅĬĔŅĶĭĶŇľŅĶőėĶĚĔŅĶŐĸŃħƟŅĬŏĻĶļģĻŅĽĨĶƢĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭȮIPP* SPP ľĶŊŀőėĶĚĔŅĶıĸńĚĚŅĬ
őėĶĚĕƞŅĵœĲĲƚŅıĸńĚĚŅĬŀŅĪŇĨĵƢȮŏĝƞĬȮRequirement 
ŒĬĔŅĶŏĝŊŗŀĴĨƞŀįŌƟįĸŇĨĶŅĵĵƞŀĵŏľĸƞŅĬňŘŏĕƟŅĔńĭȮPEA 
ľĶŊŀȮMEA,ȮĔŅĶĪņĔŅĶĞŊŘŀĕŅĵȮ(Trading) ıĸńĚĚŅĬ
œĲĲƚŅěŅĔįŌƟįĸŇĨŏľĸƞŅĬňŘŏĕƟŅĽŌƞȮGrid ĪňŗėŋƟĴėƞŅĔŅĶĸĚĪŋĬ 

ľĸńĔĽŌĨĶěŃĬņĕƟŀŏĽĬŀŐĬŃŏĕƟŅœĮŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚ
ŏĬŊŘŀľŅľĶŊŀŏĮƦĬĔĶĦňĻŉĔļŅĕŀĚĶŅĵĺŇĝŅĔŅĶĭĶŇľŅĶ
őėĶĚĔŅĶŐĸŃŏĻĶļģĻŅĽĨĶƢĪňŗĴňĔŅĶŏĮƕħŏıŇŗĴĕŉŘĬŒľĴƞ 
ŀňĔĪńŘĚŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 
ĪńŘĚŒĬŐĚƞĕŀĚĕƟŀĔņľĬħȮĔŅĶĞŊŘŀĕŅĵȮŐĸŃŀŊŗĬŕȮěŃŀĵŌƞ
ŒĬĶŅĵĺŇĝŅĶŃĭĭőĲőĨőĺĸĨŅŀŇĔȮĞŉŗĚĴňĔŅĶŏĮƕħŏıŇŗĴ
ŒľĴƞŒĬĔŅĶĮĶńĭĮĶŋĚėĶńŘĚĬňŘħƟĺĵŏĝƞĬĔńĬ 
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ĳŅėįĬĺĔȮĕȮĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮ(Unit of Learning) ĕŀĚľĸńĔĽŌĨĶ 
 
  ĳŅėįĬĺĔȮĕ1)ȮĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟȮĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ-ĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴĻŅĽĨĶƢ- 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 

 

ĶľńĽĺŇĝŅȮLNG 550 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':   ȮȮȮĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽņľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ':  Remedial English Course for Post Graduate Students 
ěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ0(/-0-6)  
ŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ:  œĴƞĴňȮ 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴňȮ 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ȮȮȮȮȮĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĮĶńĭıŊŘĬģŅĬĳŅļŅŀńĚĔķļŐĸŃĪńĔļŃĪňŗěņŏĮƦĬĕŀĚĬńĔĻŉĔļŅŏıŊŗŀŒľƟŀĵŌƞŒĬĶŃħńĭĪňŗĽŅĴŅĶĩ
ŏĕƟŅŏĶňĵĬȮĺŇĝŅȮLNG 600 œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĨĸŀħěĬĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĔŇħėĺŅĴĴńŗĬŒěŒĬĔŅĶŒĝƟ
ĳŅļŅŀńĚĔķļȮŒĬħƟŅĬŏĬŊŘŀľŅĺŇĝŅȮœĴƞœħƟĔņľĬħŏĬŊŘŀľŅĪňŗŐĬƞĬŀĬȮŐĨƞĴŋƞĚŏĬƟĬĔŅĶŐĔƟœĕĮƤĠľŅĔŅĶŏĶňĵĬ
ĳŅļŅŀńĚĔķļĕŀĚĬńĔĻŉĔļŅȮőħĵŏĜıŅŃĮĶŃŏħŖĬĪňŗĬńĔĻŉĔļŅĴňĮƤĠľŅĴŅĔĪňŗĽŋħȮĬŀĔěŅĔĬňŘĵńĚĽƞĚŏĽĶŇĴŒľƟ
ĬńĔĻŉĔļŅŏĶňĵĬĶŌƟĔŅĶěńħĔŅĶĔŅĶŏĶňĵĬħƟĺĵĨĬŏŀĚȮŀńĬŏĮƦĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĳŅļŅŀńĚĔķļȮőħĵœĴƞĨƟŀĚ
ıŉŗĚėĶŌįŌƟĽŀĬ 
ȮȮ This course aims to instill the background language and skills necessary for undertaking 
JLEȮ4..Ȯ_lbȮrmȮp_gqcȮrfcȮqrsbclrqŲȮamldgbclacȮglȮsqgleȮClejgqf,  There will be no 
predetermined focus of the course, but instead it will concentrate on those areas where 
the students are weakest and need most improvement. The classroom teaching and 
learning will be supported by self-directed learning to allow the students to improve their 
language and skills autonomously. 

ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. Identify main ideas and supporting details 
2. Write different types of sentences and paragraphs 
3. Express and discuss ideas and opinions 
4. Select appropriate resources for self-study 
5. Have responsibility and ethical awareness 
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ĶľńĽĺŇĝŅȮLNG 4.. 
ĝŊŗŀĶŅĵĺŇĝŅȮ&ĳŅļŅœĪĵ':   ĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĽņľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ':  In-sessional English Course for Post Graduate StudentsȮ 
ěņĬĺĬľĬƞĺĵĔŇĨ: 3(2-2-9) 
ŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ:ȮLNG 550ȮĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽņľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮľĶŊŀ 
ȮȮȮȮȮȮįƞŅĬĔŅĶĽŀĭȮplacement test œħƟėŃŐĬĬĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴňȮ 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ...............................................................................................................                     

ȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ȮȮȮȮȮ ĶŅĵĺŇĝŅĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĕńŀĚĔńĭĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň  őħĵŏĬƟĬĪńĔļŃĔŅĶİƗĔĮĢŇĭńĨŇȮŐĨƞœĴƞŏĬƟĬľĬńĔĪňŗ
ŏĬŊŘŀľŅœĺĵŅĔĶĦƢőħĵĨĶĚ  ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶŒĝƟĳŅļŅĕŀĚ
ĬńĔĻŉĔļŅȮőħĵŏĜıŅŃħƟŅĬĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĞŉŗĚĬńĔĻŉĔļŅĨƟŀĚŒĝƟŒĬĔŅĶĪņőėĶĚĚŅĬ  ŒĬĶŅĵĺŇĝŅĬńĔĻŉĔļŅěŃ
œħƟİƗĔĮĢŇĭńĨŇĕńŘĬĨŀĬĔŅĶĪņőėĶĚĚŅĬĨńŘĚŐĨƞĔŅĶľŅĕƟŀĴŌĸŀƟŅĚŀŇĚȮěĬĩŉĚĔŅĶŏĕňĵĬĶŀĭĽŋħĪƟŅĵȮĬŀĔěŅĔĬňŘȮĬńĔĻŉĔļŅ
ěŃœħƟŏĶňĵĬĶŌƟĔĸĵŋĪīƢĔŅĶŏĶňĵĬŏıŊŗŀİƗĔĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĳŅļŅŀńĚĔķļħƟĺĵĨĬŏŀĚȮŏıŊŗŀĬņœĮŒĝƟŒĬĔŅĶĽŊŗŀĽŅĶĪňŗ
ŐĪƟěĶŇĚĬŀĔľƟŀĚŏĶňĵĬĨƞŀœĮ 

This course aims to develop English language skills relevant to mature students in 
Graduate Degree Programs in Engineering, Science and Technology. It will be based on 
practical skills, but will not be yet another grammar course. Rather its focus will be on the 
real language demands, particularly in reading and writing, faced by students in the course of 
their studies. It is project-focused and simulates the stages in preparing and presenting 
research, from finding references to writing a final draft. The course will equip students with 
language learning strategies to facilitate ongoing autonomous learning and will emphasize 
language use not usage, real communication not classroom practice. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. Identify main ideas and supporting details 
2. Take notes from reading and listening 
3. Write a summary 
4. Write an argumentative essay 
5. Make a presentation and discuss the topics 
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ĳŅėįĬĺĔȮĕ2 ĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟĕŀĚĺŇĝŅŒĬľĸńĔĽŌĨĶ 

ĳŅėįĬĺĔȮĕ&2,/'ȮĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟ:ȮĶŌĮŐĭĭĶŅĵĺŇĝŅ 
 
ĶľńĽĺŇĝŅȮECE 500 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':   ĶŃĭĭœĲĲƚŅĔņĸńĚĸŅĔěŌĚĶĩœĲ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ':  ȮRailway Traction Systems 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:  3(3-0-7) 
 ĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ:  œĴƞĴňȮ 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĕŀĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĶŃĭĭœĲĲƚŅĔņĸńĚĽņľĶńĭěƞŅĵĶĩœĲȮĳŅıĶĺĴĕŀĚĶŃĭĭœĲĲƚŅĸŅĔěŌĚ
ĶĩœĲȮĲƕĽŇĔĽƢıŊŘĬģŅĬĕŀĚĔŅĶĸŅĔěŌĚȮĴŀŏĨŀĶƢĔĶŃŐĽœĲĨĶĚŐĸŃĴŀŏĨŀĶƢĔĶŃŐĽœĲĽĸńĭȮĶŃĭĭĔŅĶĕńĭŏėĸŊŗŀĬ
ėĺĭėŋĴėĺŅĴŏĶŖĺĴŀŏĨŀĶƢĔĶŃŐĽœĲĨĶĚŐĸŃĴŀŏĨŀĶƢĔĶŃŐĽœĲĽĸńĭȮĺĚěĶĕńĭŐĮĸĚĔņĸńĚœĲĲƚŅȮĔŅĶĴŀħŌŏĸĪħƟĺĵ

ėĺŅĴĔĺƟŅĚĕŀĚıńĸĽƢȮĶŃĭĭĔŅĶŏĭĶĔĪŅĚĔĸȮĶŃĭĭĔŅĶŏĭĶĔħƟĺĵœħĬŅĴŇĔĽƢŐĸŃĶňŏĵĬŏĬŀŏĶĪňĲ ŏĪėőĬőĸĵňĶĩœĲĪňŗŒĝƟıĸńĚĚŅĬ
ěŅĔŐĶĚŐĴƞŏľĸŖĔŒĬĔŅĶŏėĸŊŗŀĬĪňŗȮĮĶŃŏħŖĬŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏĝƞĬȮĔŅĶĶĭĔĺĬĪŅĚŐĴƞŏľĸŖĔœĲĲƚŅ ŐĸŃȮŀŊŗĬȮŕȮ 
ŏĮƦĬĨƟĬ 

Introduction of infrastructure railway electrification* Overview of railway traction system* 
Basic physics of traction*ȮDC and AC motors* Speed control drive system of DC and AC motors* 
Power converters* Pulse-width modulation (PWM)* Mechanical braking system* Dynamic and 
regenerative braking system, Maglev technology* ȮOther relevant issues such as 
electromagnetic interference (EMI)*Ȯand etc. 

ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĶŃĭĭœĲĲƚŅĔņĸńĚĽņľĶńĭěƞŅĵĶĩœĲœħƟ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭĕńĭŏėĸŊŗŀĬȮĺĚěĶŐĮĸĚĔņĸńĚœĲĲƚŅȮŐĸŃĶŃĭĭŏĭĶĔȮŏıŊŗŀėĺĭėŋĴ
ĽĴĶĶĩĬŃĔŅĶĸŅĔěŌĚĕŀĚĶĩœĲœħƟ 

3. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬŏĪėőĬőĸĵňĶĩœĲĕńŘĬĽŌĚȮĨĸŀħěĬįĸĔĶŃĪĭěŅĔĔŅĶĶĭĔĺĬĪŅĚ
ŐĴƞŏľĸŖĔœĲĲƚŅȮŏıŊŗŀĬņœĮĽŌƞĔŅĶŐĔƟĮƤĠľŅľĶŊŀĮĶŃĵŋĔĨƢŒĝƟĚŅĬœħƟěĶŇĚ 
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ĶľńĽĺŇĝŅȮECE 510 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':   ėŋĦĳŅıĔņĸńĚœĲĲƚŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ':  ȮPower Quality 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:  3(3-0-7) 
 ĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ:  œĴƞĴňȮ 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ȮȮȮȮȮ ĬŇĵŅĴŐĸŃĴŅĨĶģŅĬĕŀĚėŋĦĳŅıĔņĸńĚœĲĲƚŅȮĮƤĠľŅėŋĦĳŅıĔņĸńĚœĲĲƚŅȮŐĶĚħńĬĨĔĝńŗĺĕĦŃŐĸŃœĲħńĭȮ
ŐĶĚħńĬŏĔŇĬĪĶŅĬŏĞňĵĬĨƢȮıŊŘĬģŅĬĕŀĚŁŅĶƢĴŀĬŇĔĽƢȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĶĚħńĬĝƞĺĚĶŃĵŃĵŅĺȮįĸĔĶŃĪĭěŅĔĔŅĶĭŌĶ
ĦŅĔŅĶıĸńĚĚŅĬľĴŋĬŏĺňĵĬŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬĽņľĶńĭĔŅĶŀńħĮĶŃěŋĵŅĬĵĬĨƢœĲĲƚŅȮĔŅĶŏħŇĬĽŅĵœĲĲƚŅŐĸŃĔŅĶ
ĨƞŀĸĚħŇĬȮĔŅĶĨĶĺěŏİƚŅĶŃĺńĚėŋĦĳŅıĔņĸńĚœĲĲƚŅȮĔĶĦňĻŉĔļŅ 
ȮȮ Definitions and standards of power quality, Power quality problems, Sags and 
interruptions, Transient overvoltages, Fundamental of harmonics, Long duration voltage 
variations, Impact of renewable energy integration and electric vehicle charging infrastructure, 
Wiring and grounding, Power quality monitoring, Case study. 

ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĶŌƟıŊŘĬģŅĬėŋĦĳŅıĔņĸńĚœĲĲƚŅœħƟ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅėŋĦĳŅıĔņĸńĚœĲĲƚŅœħƟ 
3. ĽŅĴŅĶĩŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅėŋĦĳŅıĔņĸńĚœĲĲƚŅŏĭŊŘŀĚĨƟĬœħƟȮŐĸŃĽŅĴŅĶĩĽŊĭėƟĬ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚėŋĦĳŅıĔņĸńĚœĲĲƚŅœħƟ 

 
 
ĶľńĽĺŇĝŅȮECE 51/ 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':   ĶŃĭĭőĲőĨőĺĸĨŅŀŇĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ':  ȮPhotovoltaic Systems 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:  3(3-0-7) 
 ĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ:  œĴƞĴňȮ 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
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o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 
ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĶŃĭĭőĲőĨőĺĸĨŅŀŇĔȮŀĚėƢĮĶŃĔŀĭĕŀĚĶŃĭĭőĲőĨőĺĸĨŅŀŇĔȮĔŅĶŀŀĔŐĭĭ
ĶŃĭĭőĲőĨőĺĸĨŅŀŇĔȮŏĻĶļģĻŅĽĨĶƢĶŃĭĭőĲőĨőĺĸĨŅŀŇĔȮĴŅĨĶģŅĬŐĸŃĔġĶŃŏĭňĵĭĪňŗŏĔňŗĵĺĕƟŀĚ 
ȮȮ GlrpmbsargmlȮrmȮNfmrmtmjr_gaȮqwqrckq*ȮAmknmlclrqȮmdȮNfmrmtmjr_gaȮqwqrckq*Ȯ
Nfmrmtmjr_gaȮqwqrckȮbcqgel*ȮNfmrmtmjr_gaȮqwqrckȮcamlmkgaq*ȮPcj_rcbȮqr_lb_pbqȮ_lbȮ
pcesj_rgml, 

ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭőĲőĨőĺĸĨŅŀŇĔȮőħĵĮĶŃĵŋĔĨƢŒĝƟŀĚėƢĮĶŃĔŀĭĨƞŅĚŕȮœħƟ 
2. ĽŅĴŅĶĩĮĶŃŏĴŇĬĽĴĶĶĩĬŃŐĸŃĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨıĸńĚĚŅĬĕŀĚĶŃĭĭőĲőĨőĺĸĨŅŀŇĔĳŅĵŒĨƟ
ĽĳŅĺŃŐĺħĸƟŀĴĨƞŅĚŕȮőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĪŅĚĺŇĻĺĔĶĶĴ 

3. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴėŋƟĴėƞŅĪŅĚŏĻĶļģĻŅĽĨĶƢĕŀĚőėĶĚĔŅĶĶŃĭĭőĲőĨőĺĸĨŅŀŇĔȮŏıŊŗŀĽĬńĭĽĬŋĬ
ĔŅĶĨńħĽŇĬŒěĸĚĪŋĬœħƟŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴ 

 
 
ĶľńĽĺŇĝŅȮECE 55. 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':   ĔŅĶėĺĭėŋĴĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ':  ȮControl of Power Electronics Circuits and its Applications 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:  3(3-0-7) 
 ĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ:  œĴƞĴňȮ 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĔŅĶĪĭĪĺĬĕŀĚŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮĺĚěĶĔŅĶĕńĭĬņŏĔĨȮőĮĶŐĔĶĴĔŅĶěņĸŀĚĔŅĶĪņĚŅĬȮ

&MATLAB/ORCAD) ĔŅĶėĺĭėŋĴĔŅĶĪņĚŅĬĕŀĚĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚőħĵŒĝƟœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮŏĴĪĶŇĔĞƢ
ĔŅĶŐĮĸĚŐĔĬȮĺĚĶŀĭĸŖŀėŏĲĽȮőėĶĚĽĶƟŅĚĕŀĚŐľĸƞĚěƞŅĵœĲŐĭĭĨƞŀŏĬŊŗŀĚȮŀŇĬŏĺŀĶƢŏĨŀĶƢŐĭĭĶŌĮėĸŊŗĬœĞĬƢȮ
ŀŇĬŏĺŀĶƢŏĨŀĶƢŐĭĭĶŌĮėĸŊŗĬŒĔĸƟŏėňĵĚœĞĬƢȮĺŇīňĔŅĶĨĶĺěěńĭĔĶŃŐĽŁŅĶƢĴŀĬŇĔĽƢȮĺĚěĶĔĶŀĚĔņĸńĚŐŀėĪňĲŐĭĭĕĬŅĬȮ
ĺĚěĶĔĶŀĚĔņĸńĚŐŀėĪňĲŐĭĭŏŀĔĳŅıȮĺĚěĶŏĶňĵĚĔĶŃŐĽőħĵŒĝƟĽĺŇĨĝƢȮĺŇīňĔŅĶĨĶĺěěńĭĔņĸńĚœĲĲƚŅĽŌĚĽŋħĽņľĶńĭ
ŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢȮŀŇĬŏĺŀĶƢŏĨŀĶƢĽņľĶńĭŏĝŊŗŀĴĨƞŀĔńĭĔŅĶœĲĲƚŅȮĴŅĨĶģŅĬȮœŀŀňŀňŀňȮ707ȮŏĪėĬŇėĔŅĶĕńĭĬņĽĺŇĨĝƢ
ŐĭĭĬŇŗĴĬĺĸ 
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Ȯ Review of power electronic devices, Gate driver circuit, Simulation program 
(MATLAB/ORCAD), Microcontroller for controlling the power electronics circuits, Axis 
transformation matrix, Phase-locked loop, UPS configurations, Sineůwave inverter, Modified 
sineůwave inverter, Method of harmonics detection, Shunt active power filter, Unified active 
power filter, Switched ů mode rectifier circuit, MPPT method of the solar cell, Grid ů connected 
inverter, IEEE 929 standard, Soft switching techniques. 

ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶĪņĚŅĬĕŀĚĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮŐĸŃĔŅĶėĺĭėŋĴœħƟőħĵŒĝƟ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢ ľĸńĔĔŅĶĕŀĚĺĚěĶŀŇĬŏĺŀĶƢŏĨŀĶƢȮľĸńĔĔŅĶĕŀĚĺŇīňĔŅĶĨĶĺěěńĭĔņĸńĚœĲĲƚŅ
ĽŌĚĽŋħĽņľĶńĭŀŇĬŏĺŀĶƢŏĨŀĶƢĝĬŇħŏĝŊŗŀĴĨƞŀĔńĭĔŅĶœĲĲƚŅőħĵŒĝƟıĸńĚĚŅĬŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢȮŐĸŃŏĪėĬŇė
ĔŅĶĕńĭĬņĽĺŇĨĝƢŐĭĭĬŇŗĴĬĺĸ 

2. ĽŅĴŅĶĩŐĽħĚŒľƟŏľŖĬĩŉĚĔŅĶŀŀĔŐĭĭĺŇīňĔŅĶĨĶĺěěńĭĔĶŃŐĽŁŅĶƢĴŀĬŇĔĽƢŐĸŃĺĚěĶĔĶŀĚ 
ĔņĸńĚŐŀėĪňĲ 

 
 
 
 

ĶľńĽĺŇĝŅȮECE 55/ 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':   ĺĚěĶŐĮĸĚįńĬĔņĸńĚœĲĲƚŅŐĭĭŏĶőĞŐĬĬĞƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ':  ȮResonant Power Converters 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:  3(3-0-7) 
 ĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ:  œĴƞĴňȮ 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŀŀĔŐĭĭėŀĬŏĺŀĶƢŏĨŀĶƢĔņĸńĚœĲĲƚŅŐĭĭŏĶőĞŐĬĬĞƢȮŏĪėĬŇėĞŀĲĨƢĽĺŇĨĝŇĚȮĔŅĶ

ĽĺŇĨĝƢĪňŗŐĶĚħńĬŏĮƦĬĻŌĬĵƢŐĸŃĔŅĶĽĺŇĨĝƢĪňŗĔĶŃŐĽŏĮƦĬĻŌĬĵƢȮŏıŊŗŀŒľƟœħƟĮĶŃĽŇĪīŇĳŅıĽŌĚȮėĺŅĴľĬŅŐĬƞĬĔņĸńĚœĲĲƚŅ
ĽŌĚȮŐĸŃĸħĔŅĶĶĭĔĺĬĪŅĚŐĴƞŏľĸŖĔœĲĲƚŅȮĔŅĶĺŇŏėĶŅŃľƢĽĳŅĺŃėĚĨńĺȮĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚȮĺĚěĶĽĴĴŌĸŐĸŃ
ėŋĦĸńĔļĦŃĕŀĚĺĚěĶőħĵŒĝƟŏĪėĬŇėĔŅĶĮĶŃĴŅĦŁŅĶƢĴŀĬŇĔľĸńĔȮőėĶĚĽĶƟŅĚĺĚěĶŏĶőĞŐĬĬĞƢȮėŀĬŏĺŀĶƢŏĨŀĶƢŏĶ
őĞŐĬĬĞƢŐĭĭŀĬŋĔĶĴȮėŀĬŏĺŀĶƢŏĨŀĶƢŏĶőĞŐĬĬĞƢŐĭĭĕĬŅĬȮŐĸŃėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĴńĸĨŇŏĶőĞŐĬĬĞƢȮŏĝƞĬȮLCC 
ŐĸŃȮLLC ĞŉŗĚĺŇĝŅĬňŘěŃėĶŀĭėĸŋĴĩŉĚĕńŘĬĨŀĬĔŅĶŀŀĔŐĭĭȮĔŅĶŏĸŊŀĔĽƞĺĬĮĶŃĔŀĭȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏėƟĬĕŀĚ
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ŀŋĮĔĶĦƢȮŐĸŃĔĸĵŋĪīƢĔŅĶėĺĭėŋĴȮŏĝƞĬȮĔŅĶėĺĭėŋĴŐĭĭĮĶńĭėĺŅĴĩňŗȮŐĸŃĔŅĶėĺĭėŋĴŐĭĭŏĸŊŗŀĬŏĲĽȮĬŀĔěŅĔĬňŘ
ĵńĚĻŉĔļŅĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚŏĝŇĚıĸĺńĨŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĽĴńĵŒľĴƞȮŏĝƞĬȮıŅĺŏĺŀĶƢĞńııĸŅĵĽņľĶńĭĻŌĬĵƢ
ĕƟŀĴŌĸȮŏėĶŊŗŀĚĝŅĶƢěŐĭĨŏĨŀĶňŗȮŐĸŃĶŃĭĭĽƞĚįƞŅĬıĸńĚĚŅĬŐĭĭœĶƟĽŅĵ 
ȮȮ Analysis and design of resonant power converters* soft-switching techniques including 
Zero-Voltage Switching (ZVS) and Zero-Current Switching (ZCS) for achieving high efficiency, 
high power density, and reduced electromagnetic interference (EMI)*Ȯsteady-state analysis, 
equivalent circuit modeling, and circuit characterization using First Harmonic Approximation 
(FHA)* resonant topologies covering Series Resonant Converters (SRC), Parallel Resonant 
Converters (PRC), and multi-resonant converters such as LCC and LLC* design procedures, 
component selection, device stress analysis, and control strategies including variable 
frequency and phase-shift control* dynamic modeling and modern applications in data center 
power supplies, battery chargers, and Wireless Power Transfer (WPT). 
ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀŀĔŐĭĭĺĚěĶŐĮĸĚįńĬĔņĸńĚœĲĲƚŅŐĭĭŏĶőĞŐĬĬĞƢœħƟ 
2. ĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶěņĸŀĚĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚœħƟ 
3. ĽŅĴŅĶĩėƟĬėĺƟŅŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺĚěĶŐĮĸĚįńĬĔņĸńĚœĲĲƚŅŐĭĭŏĶőĞŐĬĬĞƢĪňŗĪńĬĽĴńĵœħƟ 

 
 
ĶľńĽĺŇĝŅȮECE 550 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':   ŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢȮĔŅĶėĺĭėŋĴȮŐĸŃĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĕŀĚĶŃĭĭĪňŗĮĶŃĔŀĭħƟĺĵĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 
ȮȮȮ ȮȮȮȮ&ĳŅļŅŀńĚĔķļ':  ȮModeling, Control, and Simulation of Power Electronic-  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮBased Systems 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:  3(3-0-7) 
 ĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ:  œĴƞĴňȮ 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĪĭĪĺĬĺĚěĶŐĮĸĚįńĬĔņĸńĚœĲĲƚŅȮĔŅĶľŅŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢħƟĺĵĺŇīňħňėŇĺŐĸŃĺŇīňėƞŅŏĜĸňŗĵ

ĮĶŇĳŌĴŇĽĩŅĬŃĪńŗĺœĮȮĔŅĶėĺĭėŋĴŐĭĭĺĚĮƕħȮĨńĺėĺĭėŋĴıňœŀħňȮĨńĺėĺĭėŋĴĽĴńĵŒľĴƞȮĔŅĶŀŀĔŐĭĭĨńĺėĺĭėŋĴħƟĺĵ
ĺŇīňĔŅĶĪŅĚĮƤĠĠŅĮĶŃħŇļģƢȮĔŅĶĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚįĸőħĵŒĝƟĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢĭĬėŀĴıŇĺŏĨŀĶƢ
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ħƟĺĵőĮĶŐĔĶĴȮMATLAB/SIMULINKȮĨńĺŀĵƞŅĚĔĶĦňĻŉĔļŅĶŃĭĭĵŅĬĵĬĨƢœĲĲƚŅŐĸŃĶŃĭĭœĲĲƚŅĔņĸńĚ 
ĭĬŏėĶŊŗŀĚĭŇĬ 
Ȯ Power Converters, Mathematical Model Derivation via DQ and Generalized State-Space 
Averaging Methods, Closed-Loop Control, PID Controllers, Modern Controllers, Controller 
Design by AI Techniques, Result Validations via Simulation on MATLAB/SIMULINK, Case Study 
on EVs and More/All Electric Aircrafts 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩıŇĽŌěĬƢľŅŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĕŀĚĶŃĭĭĪňŗĔņľĬħœħƟ 
2. ĽŅĴŅĶĩŀŀĔŐĭĭĨńĺėĺĭėŋĴŒľƟĴňĽĴĶĶĩĬŃĔŅĶĨŀĭĽĬŀĚĕŀĚĶŃĭĭŏĮƦĬœĮĨŅĴĪňŗĔņľĬħœħƟ 
3. ĽŅĴŅĶĩŒĝƟĚŅĬőĮĶŐĔĶĴȮMATLAB/SIMULINK ĽņľĶńĭĔŅĶĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚįĸ 
ĔŅĶĨŀĭĽĬŀĚœħƟ 

 
 
ĶľńĽĺŇĝŅȮECE 56. 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':   ĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸ 
ȮȮȮ ȮȮȮȮ&ĳŅļŅŀńĚĔķļ':  ȮDigital Control Systems 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:  3(3-0-7) 
 ĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ:  œĴƞĴňȮ 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

 
 
ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 

ľĸńĔĔŅĶıŊŘĬģŅĬȮĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸȮĞŉŗĚŒĝƟėŀĴıŇĺŏĨŀĶƢľĶŊŀ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦĮƚŀĬĔĸńĭȮıŊŘĬģŅĬĕŀĚĶŃĭĭŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚȮĔĶŃĭĺĬĔŅĶĔŅĶ
ĽŋƞĴĨńĺŀĵƞŅĚĽńĠĠŅĦȮŐĸŃĔŅĶĽĶƟŅĚĽńĠĠŅĦĔĸńĭȮĔŅĶŐĮĸĚŐĞħȮŐĭĭěņĸŀĚĶŃĭĭıĸĺńĨŒĬőħŏĴĬŐĞħȮĲƤĚĔƢĝńĬ
ĩƞŅĵőŀĬıńĸĽƢȮĔŅĶĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıŒĬĶŃĬŅĭŐĞħȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭȮ&įĸĨŀĭĽĬŀĚ
ĝńŗĺėĶŌƞȮŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬŒĬĽĳŅĺŃėĚĨńĺ'ȮŏĪėĬŇėĔŅĶŀŀĔŐĭĭĨńĺėĺĭėŋĴħŇěŇĪńĸ ĔŅĶŐĮĸĚĨńĺėĺĭėŋĴŐŀ
ĬŅĸŖŀĔŏĮƦĬħŇěŇĪńĸȮŐĸŃĔŅĶŀŀĔŐĭĭőħĵĨĶĚŒĬőħŏĴĬħŇěŇĪńĸȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭŒĬĮĶŇĳŌĴŇĽĩŅĬŃŐĭĭ
ħŇěŇĪńĸȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėĺĭėŋĴŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽńĚŏĔĨĔŅĶŀŀĔŐĭĭĨńĺėĺĭėŋĴįƞŅĬĔŅĶĔņľĬħ
ĨņŐľĬƞĚőıĸȮŐĸŃĔŅĶŀŀĔŐĭĭĨńĺĽńĚŏĔĨĽĩŅĬŃȮȮ  
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Fundamental principles, analysis, and design of digital control systems using 
computers or microcontrollers for feedback signal processing* Basics of discrete-time systems, 
signal sampling and reconstruction processes, the Z-transform, dynamic system modeling in 
the z-domain, pulse transfer functions, stability analysis in the z-plane, and system 
performance analysis (transient response and steady-state error)* Techniques for digital 
controller design, including the conversion of analog controllers to digital form and direct 
design in the digital domain* Analysis and design using digital state-space representation, 
controllability and observability, pole placement design, and state observer design.Ȯ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩĽĶƟŅĚŐĭĭěņĸŀĚŐĸŃĺŇŏėĶŅŃľƢĶŃĭĭėĺĭėŋĴħŇěŇĨŀĸœħƟ 
2. ĽŅĴŅĶĩěņĸŀĚĶŃĭĭėĺĭėŋĴĺĚĮƕħŒĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
3. ĽŅĴŅĶĩėƟĬėĺƟŅŏĪėőĬőĸĵňĽĴńĵŒľĴƞŏĔňŗĵĺĔńĭĶŃĭĭėĺĭėŋĴĺĚĮƕħœħƟ 

 
 

ĶľńĽĺŇĝŅȮECE 600 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':   ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭ 
ȮȮȮ ȮȮȮȮ&ĳŅļŅŀńĚĔķļ':  ȮSystem Analysis Techniques 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:  3(3-0-7) 
 ĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ:  œĴƞĴňȮ 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĨńĺħņŏĬŇĬĔŅĶŏĝŇĚŏĽƟĬȮĲƤĚĔƢĝńĬĩƞŅĵőŀĬĮĶŇĳŌĴŇĽĩŅĬŃȮŏľĨŋĳŅıȮĽĳŅıŏĝŇĚŏĽƟĬȮŐĸŃĳŅĺŃœĶƟĔŅĶŐĮĶĨŅĴ

ŏĺĸŅȮĔŅĶĨŀĭĽĬŀĚŀŇĴıńĸĽƢȮĶĺĴĪńŘĚĽńĚĺńĥĬŅĔŅĶȮŏĴĪĶŇĔĞƢŏĮĸňŗĵĬĽĩŅĬŃȮŏĴĪĶŇĔĞƢľĸńĔĴŌĸȮŐĸŃĶŃĭĭŏĝŇĚıĸĺńĨ
ĪňŗŏĮƦĬŐĭĭŏĝŇĚŏĽƟĬȮĭĪĬŇĵŅĴȮĔŅĶěņŐĬĔĮĶŃŏĳĪȮŐĸŃĔŅĶŐĪĬȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėĺĭėŋĴȮŐĸŃ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĴŅĦȮőėĶĚĽĶƟŅĚĸńĔļĦŃŏĜıŅŃȮĶĺĴĪńŘĚėƞŅĸńĔļĦŃŏĜıŅŃȮŐĸŃŏĺĔŏĨŀĶƢĸńĔļĦŃŏĜıŅŃȮȮ
ŐĸŃĔŅĶŐĮĸĚĳŅĺŃėĸƟŅĵȮĔŅĶĮĶŅĔĢŏĮƦĬĶŌĮŐĸŃĔŅĶĶŃĭŋȮŏĽĩňĵĶĳŅıĭňœŀĭňőŀȮŐĸŃŏĸňĵĮŌĬŀĲȮĔŅĶĝħŏĝĵŐĸŃȮ
ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭĮƚŀĬĔĸńĭ  

Linear operators* transfer function, state space, causality, linearity, and time invariance* 
Impulse responses* including convolution, transition matrices, fundamental matrix and linear 
dynamical systems* Definition, classification and representation* Controllability and 
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observability*Eigenstructure, including eigenvalues and eigenvector, and similarity 
transformations* Realization and identification* Stability BIBO and Lyapunov* Feedback 
compensation and design. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĪķļġňĶŃĭĭŏĝŇĚŏĽƟĬĪńŘĚŐĭĭĨńĺŐĮĶŏħňĵĺŐĸŃľĸŅĵĨńĺŐĮĶœħƟ 
2. ĽŅĴŅĶĩĽĶƟŅĚŐĭĭěņĸŀĚĶŃĭĭ ıĶƟŀĴĪńŘĚĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĔŅĶĨŀĭĽĬŀĚŐĸŃėŋĦĸńĔļĦŃĕŀĚ
ĶŃĭĭȮŏĝƞĬȮŏĽĩňĵĶĳŅı ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėĺĭėŋĴȮœħƟ 

3. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĶŃĭĭŏıŊŗŀŒľƟœħƟıķĨŇĔĶĶĴĔŅĶĨŀĭĽĬŀĚĨŅĴĪňŗĨƟŀĚĔŅĶœħƟ 
 
 

ĶľńĽĺŇĝŅȮECE 4./ 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Research Methodology 
ěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ0(0-0-4) 
ĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĔŅĶŏĸŊŀĔľńĺĕƟŀĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃĔŅĶĨńŘĚĽĴĴŋĨŇģŅĬȮĔŅĶŐĔƟĮƤĠľŅŒĬĚŅĬĺŇěńĵ 

ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚŐĸŃĔŅĶĪħĽŀĭĽĴĴŋĨŇģŅĬŏĭŊŘŀĚĨƟĬȮĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢĺŇŏėĶŅŃľƢĺĚěĶŐĸŃěņĸŀĚĔŅĶ
ĪņĚŅĬȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵĺŇīňĔŅĶĪŅĚĽĩŇĨŇȮĔŅĶĪħĽŀĭįĸĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĽĶŋĮįĸĔŅĶĪħĸŀĚ 
ĔŅĶĬņŏĽĬŀŐĸŃĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢȮĔĶĦňĻŉĔļŅŐĸŃĽńĴĴĬŅ 

Research topic selection* Topic analysis and solution* Primary experiment and solution 
test design* Circuit analysis and simulation by using computer* Data analysis using statistics* 
Test of analysis* Final result summarization* Presentation and thesis writing* Case study and 
seminar. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴěŅĔĔŅĶĽŊĭėƟĬĺĶĶĦĔĶĶĴȮŐĸŃŀŀĔŐĭĭĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ

ĶĺĴĩŉĚŐįĬĔŅĶĪħĸŀĚŏıŊŗŀĪħĽŀĭĽĴĴĨŇģŅĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶ 
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2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĽĶŋĮįĸĔŅĶĪħĸŀĚőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĽĩŇĨŇľĶŊŀĞŀĲĨƢŐĺĶƢěņĸŀĚ

ĽĩŅĬĔŅĶĦƢȮıĶƟŀĴĪńŘĚĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭĨŅĴľĸńĔěĶĶĵŅĭĶĶĦ

ĺŇĝŅĔŅĶ 

 

ĶľńĽĺŇĝŅȮECE 4.1 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Advanced Mathematics for Electrical Engineering 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ3(3-0-9) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĪķļġňıŊŘĬģŅĬĨƞŅĚȮŕȮĪňŗěŃĩŌĔĬņœĮŒĝƟŒĬĻŅĽĨĶƢĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬ ĶĺĴĩŉĚ

ĨńĺŐĮĶĽŋƞĴȮĲƤĚĔƢĝńĬĕŀĚĨńĺŐĮĶĽŋƞĴȮĲƤĚĔƢĝńĬĕŀĚĨńĺŐĮĶĽŋƞĴľĸŅĵĨńĺȮĔŅĶŐĮĸĚĶŌĮȮĔŅĶĔĶŃěŅĵŐĭĭĴňŏĚŊŗŀĬœĕȮ
ĸņħńĭĕŀĚĨńĺŐĮĶĽŋƞĴȮŐĸŃĪķļġňŏĞŖĬĪĶńĸĸŇĴŇĨ ŏĪėĬŇėĔŅĶľŅėƞŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħȮŏĪėĬŇėıŊŘĬģŅĬĔŅĶľŅėƞŅĪňŗ
ŏľĴŅŃĪňŗĽŋħĽņľĶńĭĲƤĚĔƢĝńĬĨńĺŐĮĶŏħňĵĺȮĽņľĶńĭĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶĪňŗœĴƞĴňŏĚŊŗŀĬœĕĭńĚėńĭȮĽņľĶńĭĲƤĚĔƢĝńĬľĸŅĵ
ĨńĺŐĮĶ ĳŅĵŒĨƟĕƟŀěņĔńħĪňŗŀĵŌƞŒĬĶŌĮŐĭĭĽĴĔŅĶŐĸŃŀĽĴĔŅĶȮĺŇīňĨńĺėŌĦĸŅĔĶŀĚěƢȮĔŅĶŏĕňĵĬĝŋħėņĽńŗĚŐĭĭŏĝŇĚŏĽƟĬȮ
ĶŃŏĭňĵĭĺŇīňĞŇĴŏıĸŖĔĞƢȮĔŅĶŏĕňĵĬĝŋħėŗņĽńŗĚŐĭĭœĴƞŏĝŇĚŏĽƟĬĽņľĶńĭĲƤĚĔƢĝńĬĨńĺŐĮĶŏħňĵĺȮĽņľĶńĭĲƤĚĔƢĝńĬľĸŅĵĨńĺ
ŐĮĶĪňŗœĴƞĴňŏĚŊŗŀĬœĕĭńĚėńĭȮŐĸŃĳŅĵŒĨƟŏĚŊŗŀĬœĕĭńĚėńĭȮŐėĸėŌĸńĽĕŀĚĔŅĶŐĮĶįńĬȮŀŇĬĪŇĔĶńĸĲƤĚĔƢĝńĬŐĬĸȮ ĽĴĔŅĶ
ŀŀĵŏĸŀĶƢȮĸŅĔĶŀĚěƢȮĺŇīňĔŅĶėņĬĺĦľŅįĸŏĜĸĵĕŀĚĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬŐĸŃĶŃĭĭĽĴĔŅĶœĴƞŏĮƦĬŏĝŇĚŏĽƟĬȮĔŅĶ
ĮĶŃĴŅĦėƞŅŒĬĝƞĺĚȮĔŅĶľŅėƞŅŀŇĬĪŇĔĶńĸŏĝŇĚĨńĺŏĸĕ 

Basic mathematics widely used in electrical engineering, probability theory including 
random variables, functions of random variables  functions of multirandom variables, 
transformations, conditional distributions, sequence of random variables, and the central limit 
theorem* ȮOptimization techniques* Classical optimization techniques, single variable 
optimization, multivariable optimization with no constraint, multivariable optimization with 
equality constraints, multivariable optimization with inequality constraints* ȮLagrange 
multiplier,Ȯlinear programming, simplex method, ȮȮone-dimensional minimization methods, 
unconstrianed optimization techniques for multivariable function, constrained optimization 
techniques* Calculus of variations*ȮIntegral functional,ȮEuler-Lagrange equation* Computational 
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methods* Solution to system of linear equations, solution to system of nonlinear equations, 
numerical interpolation, numerical integration. 
ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚŏĪėĬŇėĔŅĶľŅėƞŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħĽņľĶńĭĲƤĚĔƢĝńĬĨńĺŐĮĶŏħňĵĺ  
ĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶœħƟ 

3. ĽŅĴŅĶĩĬņĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬ ŐĸŃŏĪėĬŇėĔŅĶľŅėƞŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħœĮĮĶŃĵŋĔĨƢŒĝƟŐĔƟĮƤĠľŅœħƟ 
 
 
 
 

ĶľńĽĺŇĝŅȮECE 4.2 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĽńĴĴĬŅȮ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Seminar 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ/(.-1-1) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĔŅĶĶŅĵĚŅĬŐĸŃĬņŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬŏĶŊŗŀĚĪňŗėĶŀĭėĸŋĴħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĮƤěěŋĭńĬȮŏĶŊŗŀĚĪňŗěŃĬņŏĽĬŀ

ĕŉŘĬŀĵŌƞĔńĭėĺŅĴĽĬŒěĕŀĚĬńĔĻŉĔļŅőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
Report and oral presentations covering current topics in electrical engineering, the 

qcjcarcbȮrmngaqȮbcnclbȮmlȮqrsbclrŲqȮglrcpcqrqȮ`wȮrfcȮamlqclrȮmdȮfgq-fcpȮ_a_bckgaȮ_btgqmp, 

ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩĽŊĭėƟĬŐĸŃĺŇŏėĶŅŃľƢĺĶĶĦĔĶĶĴĪŅĚĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵȮŏıŊŗŀĽńĚŏėĶŅŃľƢŐĸŃĩƞŅĵĪŀħ

ĮĶŃŏħŖĬĽņėńĠįƞŅĬĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭĨŅĴľĸńĔěĶĶĵŅĭĶĶĦŒĬ

ĔŅĶŀƟŅĚŀŇĚĕƟŀĴŌĸ 

 

 

ĶľńĽĺŇĝŅȮECE 4.3 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĺŇĪĵŅĬŇıĬīƢȮ  
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Thesis 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ14Ȯ(.-50-/22) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĬńĔĻŉĔļŅŐįĬȮ/,/Ȯ&ŐĭĭĺŇĝŅĔŅĶ'ȮĪŋĔėĬěŃĨƟŀĚĪņőėĶĚĚŅĬėƟĬėĺƟŅĺŇěńĵȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚ

ŀŅěŅĶĵƢȮőħĵŏĬƟĬĔŅĶĬņėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮŐĨƞĸŃőėĶĚĚŅĬěŃŒĝƟŏĺĸŅ 
ŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĮĶŃĴŅĦȮ4 ĳŅėĔŅĶĻŉĔļŅ 

The students are required to undertake a research project under supervision of 
members of the teaching staff* Emphasis will be on utilizing knowledge of the Electrical 
engineering to solve specific and real problems* Each project generally requires four 
semesters. 

 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŏĸŊŀĔĪņĚŅĬĺŇěńĵĪňŗŏľĴŅŃĽĴœħƟ 
2. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸĺŇěńĵŒĬģŅĬĕƟŀĴŌĸĚŅĬĺŇěńĵŐĸŃŐĽħĚŒľƟŏľŖĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬĮƤĠľŅŐĸŃ
ĔŅĶĨńŘĚőěĪĵƢĺŇěńĵĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 

3. ĽŅĴŅĶĩŐĽħĚŒľƟŏľŖĬĶŃŏĭňĵĭĺŇīňĺŇěńĵĪňŗĬņœĮĽŌƞĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 
4. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĪķļġňĪňŗĩŌĔĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 
5. ĪņĚŅĬħƟĺĵĨĬŏŀĚȮœĴƞėńħĸŀĔĚŅĬĺŇěńĵľĶŊŀĕƟŀėĺŅĴĕŀĚįŌƟŀŊŗĬȮœĴƞĮĸŀĴŐĮĸĚįĸĔŅĶĪħĸŀĚȮĨĶĚĨƞŀ
ŏĺĸŅȮŐĸŃĴňĺŇĬńĵŒĬĔŅĶĪņĚŅĬŒľƟĽņŏĶŖě 

6. ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀėĦŃĔĶĶĴĔŅĶĪńŘĚŒĬĶŌĮŐĭĭĕŀĚŏŀĔĽŅĶŐĸŃĔŅĶıŌħœħƟ 
 

 

ĶľńĽĺŇĝŅȮECE 4.4 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĺŇĪĵŅĬŇıĬīƢȮ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Thesis 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: ȮȮȮȮȮȮȮȮ /0Ȯ(.-02-26) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 
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o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĬńĔĻŉĔļŅŐįĬȮ/,0Ȯ&ŐĭĭĺŇĝŅĔŅĶ'ȮĪŋĔėĬěŃĨƟŀĚĪņőėĶĚĚŅĬėƟĬėĺƟŅĺŇěńĵȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚ

ŀŅěŅĶĵƢȮőħĵŏĬƟĬĔŅĶĬņėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮŐĨƞĸŃőėĶĚĚŅĬěŃŒĝƟŏĺĸŅŒĬ
ĔŅĶĻŉĔļŅėƟĬėĺƟŅĮĶŃĴŅĦȮ0 ĳŅėĔŅĶĻŉĔļŅ 

The students are required to undertake a research project under supervision of 
members of the teaching staff* Emphasis will be on utilizing knowledge of the Electrical 
engineering to solve specific and real problems* Each project generally requires rum semesters. 

ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩŏĸŊŀĔĪņĚŅĬĺŇěńĵĪňŗŏľĴŅŃĽĴœħƟ 

2. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸĺŇěńĵŒĬģŅĬĕƟŀĴŌĸĚŅĬĺŇěńĵŐĸŃŐĽħĚŒľƟŏľŖĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬĮƤĠľŅŐĸŃ

ĔŅĶĨńŘĚőěĪĵƢĺŇěńĵĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 

3. ĽŅĴŅĶĩŐĽħĚŒľƟŏľŖĬĶŃŏĭňĵĭĺŇīňĺŇěńĵĪňŗĬņœĮĽŌƞĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 

4. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĪķļġňĪňŗĩŌĔĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 

5. ĪņĚŅĬħƟĺĵĨĬŏŀĚȮœĴƞėńħĸŀĔĚŅĬĺŇěńĵľĶŊŀĕƟŀėĺŅĴĕŀĚįŌƟŀŊŗĬȮœĴƞĮĸŀĴŐĮĸĚįĸĔŅĶĪħĸŀĚȮĨĶĚĨƞŀ

ŏĺĸŅȮŐĸŃĴňĺŇĬńĵŒĬĔŅĶĪņĚŅĬŒľƟĽņŏĶŖě 

6. ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀėĦŃĔĶĶĴĔŅĶĪńŘĚŒĬĶŌĮŐĭĭĕŀĚŏŀĔĽŅĶŐĸŃĔŅĶıŌħœħƟ 

 

ĶľńĽĺŇĝŅȮECE 4.7 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Independent Study 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: ȮȮ4(.-/0-02) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ':  

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ĔŅĶĻŉĔļŅėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶĪņőėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗŏĬƟĬĔŅĶŐĔƟĮƤĠľŅŏĝŇĚĮĢŇĭńĨŇŒĬ

ĳŅėŀŋĨĽŅľĔĶĶĴľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶȮĔŅĶĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĕńŘĬĽŌĚĶƞĺĴĔńĭĪńĔļŃĔŅĶ
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ĭĶŇľŅĶěńħĔŅĶŐĸŃŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅȮĔŅĶŀŀĔŐĭĭĺŇīňĔŅĶŐĔƟœĕȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃ
ĔŅĶĽĶŋĮįĸĔŅĶĻŉĔļŅȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢŐĸŃĔŅĶĬņŏĽĬŀįĸĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶ 

Study or project in electrical engineering emphasizing practical problem solving in 
industry or enterprises* integration of advanced engineering knowledge with management 
skills and engineering economics* problem analysis, solution design, implementation, and 
conclusion* report writing and presentation to the committee. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩĶŃĭŋŐĸŃĺŇŏėĶŅŃľƢĮƤĠľŅěĶŇĚŒĬŏĝŇĚĺŇĻĺĔĶĶĴěŅĔĳŅėŀŋĨĽŅľĔĶĶĴľĶŊŀīŋĶĔŇěĪňŗĽĬŒěœħƟ 

2. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĪŅĚĺŇĻĺĔĶĶĴĶƞĺĴĔńĭĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėŋƟĴėƞŅĪŅĚŏĻĶļģĻŅĽĨĶƢ 

ŏıŊŗŀŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅĪňŗŏľĴŅŃĽĴœħƟ 

3. ĽŅĴŅĶĩħņŏĬŇĬĔŅĶĻŉĔļŅľĶŊŀĪħĸŀĚȮĶĺĭĶĺĴĕƟŀĴŌĸȮŐĸŃĽĶŋĮįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗŏĮƦĬĶŌĮīĶĶĴœħƟ 

4. ĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĬņŏĽĬŀįĸĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶħƟĺĵĺŇīňĔŅĶĽŊŗŀĽŅĶ 

ĶŃħńĭĴŊŀŀŅĝňıœħƟ 

5. ĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵėņĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵȮįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴȮŐĸŃěĶĶĵŅĭĶĶĦ 

ĺŇĝŅĝňıœħƟ 

 
 

ĶľńĽĺŇĝŅȮECE 402 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĔŅĶėĺĭėŋĴĽĴńĵŒľĴƞĕŀĚĕńĭŏėĸŊŗŀĬĴŀŏĨŀĶƢœĲĲƚŅĔĶŃŐĽĽĸńĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Modern Control of AC Drives 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:ȮȮ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĔŅĶĪĭĪĺĬĺĚěĶŐĴƞŏľĸŖĔœĲĲƚŅȮĽńĴıńĬīĳŅıĪŅĚıĸńĚĚŅĬĪňŗĽĴħŋĸȮĪķļġňŏĲĶĴŀƟŅĚŀŇĚ ŐĭĭěņĸŀĚĪŅĚ

ıĸĺńĨĕŀĚĴŀŏĨŀĶƢŏľĬňŗĵĺĬņŐĸŃĴŀŏĨŀĶƢĞŇĚőėĶĬńĽŐĭĭŐĴƞŏľĸŖĔĩŅĺĶȮĔŅĶėĺĭėŋĴŏĺĔŏĨŀĶƢĪńŘĚĪŅĚŀƟŀĴŐĸŃ
ĪŅĚĨĶĚĕŀĚĴŀŏĨŀĶƢŏľĬňŗĵĺĬņ ĔŅĶėĺĭėŋĴŏĺĔŏĨŀĶƢĕŀĚĴŀŏĨŀĶƢĞŇĚőėĶĬńĽŐĭĭŐĴƞŏľĸŖĔĩŅĺĶĪňŗŒĝƟĨńĺĶńĭĶŌƟ
ĨŜŅŐľĬƞĚ ĻŉĔļŅŐĭĭŐįĬĔŅĶėĺĭėŋĴŏĺĔŏĨŀĶƢĕŀĚĴŀŏĨŀĶƢŏľĬňŗĵĺĬņŐĸŃĴŀŏĨŀĶƢĞŇĚőėĶĬńĽŐĭĭŐĴƞŏľĸŖĔĩŅĺĶ
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ĔĶĦňĪňŗœĴƞŒĝƟĨńĺĶńĭĶŌƟȮĔŅĶėĺĭėŋĴĺĚěĶĕńĭŏėĸŊŗŀĬĴŀŏĨŀĶƢœĲĲƚŅŐĭĭœĴƞŒĝƟŐĮĶĚĩƞŅĬĝĬŇħėŋĦĸńĔļĦŃœĲĨĶĚĪńŘĚ
ĔĶĦňĪňŗŒĝƟŐĸŃœĴƞŒĝƟĨńĺĶńĭĶŌƟ 

Review of magnetic circuits* Energy balance relationship* Reference frame theory* 
Dynamic mathematical models of induction and permanent magnet synchronous motors* 
Indirect and direct vector control of induction motor* Vector control of permanent magnet 
synchronous motor using position sensors* Studies of sensorless vector control of induction 
motor and permanent magnet synchronous motor* sensored and sensorless control of 
brushless DC Motor drives.Ȯ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŐĽħĚĔŅĶĺŇŏėĶŅŃľƢŐĭĭěņĸŀĚıĸĺńĨĕŀĚĴŀŏĨŀĶƢŏľĬňŗĵĺĬņŐĸŃĴŀŏĨŀĶƢĞŇĚőėĶĬńĽ 

ŐĭĭŐĴƞŏľĸŖĔĩŅĺĶœħƟ 

2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĔŅĶėĺĭėŋĴĴŀŏĨŀĶƢŏľĬňŗĵĺĬņŐĸŃĴŀŏĨŀĶƢĞŇĚőėĶĬńĽŐĭĭ 

ŐĴƞŏľĸŖĔĩŅĺĶœħƟ 

3. ĽŅĴŅĶĩŐĽħĚĺŇīňĔŅĶėĺĭėŋĴĺĚěĶĕńĭŏėĸŊŗŀĬĴŀŏĨŀĶƢœĲĲƚŅŐĭĭœĴƞŒĝƟŐĮĶĚĩƞŅĬĝĬŇħėŋĦĸńĔļĦŃ

œĲĨĶĚĪńŘĚĔĶĦňĪňŗŒĝƟŐĸŃœĴƞŒĝƟĨńĺĶńĭĶŌƟœħƟ 

 
 
ĶľńĽĺŇĝŅȮECE 41. 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĔŅĶĮĶŃŏĴŇĬŐĸŃĔŅĶĮĶńĭĮĶŋĚėŋĦĳŅıĔņĸńĚœĲĲƚŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Power Quality Assessment and Mitigation 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ıŊŘĬģŅĬĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıœĲĲƚŅȮĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıœĲĲƚŅŒĬĔĶŇħĽĴńĵŒľĴƞȮŏĪėĬŇėĔŅĶĸħėŋĦĳŅı

œĲĲƚŅŐĭĭħńŘĚŏħŇĴȮŏĪėĬŇėĔŅĶĸħėŋĦĳŅıœĲĲƚŅĽĴńĵŒľĴƞȮŀŋĮĔĶĦƢĮĶńĭĮĶŋĚėŋĦĳŅıœĲĲƚŅŐĭĭĔņľĬħŏŀĚȮ
ėĺŅĴĔƟŅĺľĬƟŅħƟŅĬėŋĦĳŅıĔņĸńĚœĲĲƚŅ 

Foundations of power quality assessment* Power quality assessment in modern grid* 
Conventional power quality mitigation techniques* Modern power quality mitigation 
techniques* Custom Power Devices* Recent advances in power quality. 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬĮƤĠľŅėŋĦĳŅıĔņĸńĚœĲĲƚŅŒĬĶŃĭĭőėĶĚĕƞŅĵœĲĲƚŅĽĴńĵŒľĴƞȮőħĵ
ŀŅĻńĵľĸńĔĔŅĶĪŅĚĪķļġňŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĪŅĚĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

2. ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃŏĸŊŀĔŒĝƟŏĪėĬŇėľĶŊŀŀŋĮĔĶĦƢĮĶńĭĮĶŋĚėŋĦĳŅıĔņĸńĚœĲĲƚŅȮŏıŊŗŀŐĔƟœĕĮƤĠľŅœħƟ

ŀĵƞŅĚĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬŐĸŃĕƟŀěņĔńħĪŅĚĺŇĻĺĔĶĶĴ 

3. ĽŅĴŅĶĩĽŊĭėƟĬŐĸŃĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞħƟŅĬėŋĦĳŅıĔņĸńĚœĲĲƚŅȮŏıŊŗŀ

ĬņŏĽĬŀŏĮƦĬŐĬĺĪŅĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬľĶŊŀĨƞŀĵŀħŐĔƟĮƤĠľŅŒĬŀĬŅėĨœħƟ 

 
 
ĶľńĽĺŇĝŅȮECE 41/ 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ŐĴĝĝňĬŏĸŇĶƢĬĬŇŗĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Machine Learning 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: ȮȮ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĔŅĶĪņėĺŅĴŏĕƟŅŒěŏĝŇĚĸŉĔŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀńĸĔŀĶŇĪŉĴŐĴĝĝňĬŏĸŇĶƢĬĬŇŗĚĪńŘĚŐĭĭĴň

įŌƟĽŀĬŐĸŃŐĭĭœĴƞĴňįŌƟĽŀĬȮĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėŅħĔŅĶĦƢȮŐĸŃĔŅĶėƟĬľŅĶŌĮŐĭĭĕƟŀĴŌĸŏĝŇĚĞńĭĞƟŀĬȮįŌƟŏĶňĵĬ
ěŃœħƟĻŉĔļŅőėĶĚĽĶƟŅĚŏĝŇĚėĦŇĨĻŅĽĨĶƢȮľĸńĔĔŅĶŏĝŇĚĪķļġňȮŐĸŃŏĪėĬŇėĔŅĶĮĶńĭŐĭĭěņĸŀĚĕŀĚŀńĸĔŀĶŇĪŉĴľĸńĔȮ
œħƟŐĔƞȮĔŅĶĩħĩŀĵŏĝŇĚŏĽƟĬȮĔŅĶĩħĩŀĵŐĭĭĸŀěňĽĨŇĔȮŀńĸĔŀĶŇĪŉĴȮSupport Vector Machine (SVM), k-
Nearest Neighbours, Decision Tree, Artificial Neural Networks ŐĸŃȮk-Means ClusteringĬŀĔěŅĔĬňŘ
įŌƟŏĶňĵĬěŃœħƟİƗĔĺŇŏėĶŅŃľƢŐĸŃėńħŏĸŊŀĔŀńĸĔŀĶŇĪŉĴĪňŗŏľĴŅŃĽĴĨŅĴĸńĔļĦŃĕŀĚĕƟŀĴŌĸŐĸŃĮƤĠľŅȮĶĺĴĩŉĚŀŀĔŐĭĭ
ĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮĪńŘĚħƟŅĬĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮĔŅĶŏĪĶĬŐĭĭěņĸŀĚȮĔŅĶĮĶńĭ
ıŅĶŅĴŇŏĨŀĶƢȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŏĝŇĚĸŉĔȮőħĵŏĬƟĬĔŅĶĮĶŃĵŋĔĨƢŒĬĭĶŇĭĪĕŀĚĮƤĠľŅĺŇĻĺĔĶĶĴŐĸŃŏĪėőĬőĸĵň
ĽĴńĵŒľĴƞȮŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴĽņľĶńĭĚŅĬĺŇěńĵŐĸŃĔŅĶıńĥĬŅőĞĸŌĝńĬŀńěĜĶŇĵŃĶŃħńĭĽŌĚ 

This course provides an in-depth understanding and practical application of machine 
learning algorithms for both supervised and unsupervised learning* The focus is on predictive 
analytics and complex pattern discovery in engineering and technology domains* Students 
will study the mathematical foundations, theoretical principles, and model optimization 
techniques of key algorithms, including Linear Regression, Logistic Regression, Support Vector 
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Machine (SVM), k-Nearest Neighbours (k-NN), Decision Tree, Artificial Neural Networks (ANN), 
and k-Means Clustering*ȮEmphasis will be placed on analyzing problem characteristics to 
select appropriate algorithms, as well as designing efficient machine learning pipelinesŰ
covering data preprocessing, model training, hyperparameter tuning, and advanced model 
evaluation* Students will engage in applying these algorithms to real-world engineering 
problems, enhancing their ability to conduct research and develop intelligent solutions at a 
professional and academic level. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŐĴĝĝňĬŏĸŇĶƢĬĬŇŗĚŒĬĔŅĶŐĔƟœĕĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅœħƟ 

 
 
ĶľńĽĺŇĝŅȮECE 45. 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Power Electronics Devices and its Applications 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ıŊŘĬģŅĬĔŅĶŒĝƟĚŅĬŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚĽĺŇĨĝƢĔņĸńĚėĺŅĴĩňŗĽŌĚĝĬŇħĨƞŅĚȮŕȮœħőŀħĔņĸńĚȮ

ĪĶŅĬĞŇĽŏĨŀĶƢȮĴŀĽŏĲĨĔņĸńĚȮIGBTȮŏĪėĬŇėĔŅĶĕńĭĽĺŇĨĝƢĔņĸńĚėĺŅĴĩňŗĽŌĚŐĭĭĨƞŅĚȮŕȮŏĪėĬŇėĔŅĶĮƚŀĚĔńĬŀŋĮĔĶĦƢ
ĽĺŇĨĝƢĔņĸńĚŒĬĺĚěĶȮĔŅĶŏĸŊŀĔŒĝƟŐĔĬŐĴƞŏľĸŖĔŐĸŃėŅĮŅĞŇŏĨŀĶƢŒĬĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚȮŏĪėĬŇėıŊŘĬģŅĬĔŅĶ
ŀŀĔŐĭĭĸŅĵĺĚěĶıŇĴıƢĽņľĶńĭĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 

Basic of power electronic devices* High power-high frequency power switches* Power 
diodes* Transistor. Power BJT*ȮPower MOSFET* IGBT, high frequency power switch driving 
techniques* Power switches protection techniques*ȮMagnetic core and capacitor in power 
electronic circuit* Basic PCB layout techniques for power electronics. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĪŅĚœĲĲƚŅŐĸŃŏĸŊŀĔŒĝƟŀŋĮĔĶĦƢĽĺŇĨĝƢĔņĸńĚėĺŅĴĩňŗĽŌĚȮĶĺĴĩŉĚŀŋĮĔĶĦƢ 
ıŅĽĞňĲœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴıŇĔńħĔņĸńĚ 
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2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĔŅĶĕńĭĺĚěĶĽĺŇĨĝƢĔņĸńĚŐĸŃĶŃĭĭĮƚŀĚĔńĬŀŋĮĔĶĦƢȮŏıŊŗŀŒľƟ
ĶŃĭĭĪņĚŅĬœħƟŀĵƞŅĚĮĸŀħĳńĵ 

3. ĽŅĴŅĶĩŀŀĔŐĭĭĸŅĵĺĚěĶıŇĴıƢĽņľĶńĭĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚœħƟ 
 

ĶľńĽĺŇĝŅȮECE 47. 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic I 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
Ȯ 
ŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵň

ŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴňėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚĬńĔĻŉĔļŅ 
Current topics in Electrical engineering* the topics to be offered depending on staff 

availability and student interest. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 

2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅœħƟ 

 
 

ĶľńĽĺŇĝŅȮECE 47/ 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic IG 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:ȮȮ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
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o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 
ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 

ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵň
ŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴňėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚĬńĔĻŉĔļŅ 

Current topics in Electrical engineering* the topics to be offered depending on staff 
availability and student interest. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 

2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅœħƟ 

 

 

ĶľńĽĺŇĝŅȮECE 470 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic IGG 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵň

ŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴňėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚĬńĔĻŉĔļŅ 
Current topics in Electrical engineering* the topics to be offered depending on staff 

availability and student interest.Ȯ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 

2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅœħƟ 

 
 
ĶľńĽĺŇĝŅȮECE 471 
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ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic IT 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:ȮȮ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵň

ŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴňėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚĬńĔĻŉĔļŅ 
Current topics in Electrical engineering* the topics to be offered depending on staff 

availability and student interest. 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 
2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅœħƟ 

 
 
ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ 

ȮĶľńĽĺŇĝŅȮELE 5/3 
ȮĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Integrated Circuit Design 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: ȮȮ1(3-0-9) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĔĶŃĭĺĬĔŅĶĽĶƟŅĚĝŇıȮĔĶŃĭĺĬĔŅĶŐĸŃĞŀĲĪƢŐĺĶƢĽņľĶńĭĔŅĶŀŀĔŐĭĭœŀĞňĞňĴŀĽȮĸŅĵŒĬ 

ĔŅĶĽĶƟŅĚŐĸŃĔŅĶěņĸŀĚĔŅĶĪņĚŅĬȮŀŋĮĔĶĦƢŐİĚŒĬĝńŘĬŏĺĸȮĝńŘĬőĸľŃȮŐĸŃĝńŘĬőıĸňĞŇĸŇĔŀĬȮľĸńĔĔŅĶĪņĚŅĬŐĸŃ
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ŀŋĮĔĶĦƢŐİĚĕŀĚĴŀĽŏĲĨȮľĸńĔĔŅĶıŊŘĬģŅĬŒĬĔŅĶŀŀĔŐĭĭħŇěŇĪńĸȮĔŅĶŀŀĔŐĭĭĭĸŖŀĔĸŀěŇĔıŊŘĬģŅĬȮĔġĕŀĚ
ĔŅĶŀŀĔŐĭĭȮICȮŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĔńĭĮƤĠľŅĕŀĚȮCAD ŐĸŃĪĶŅĭĩŉĚĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨœħƟ 

Chip fabrication process* Process and software tools for CMOS IC design, layout, and 
simulations* Parasitics in well, metal, and polysilicon layers* MOSFET operations and parasitics* 
Digital design fundamentals* Design of elementary logic blocks* Layout Design Rules, 
Technology-Related CAD Issues, Manufacturing Issues. 
ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨĺĚěĶĶĺĴœħƟȮ 
2. ĽŅĴŅĶĩŀŀĔŐĭĭȮŐĸŃŀƞŅĬŐĭĭĺĚěĶĶĺĴŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
3. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĔŅĶĪņĚŅĬĕŀĚĺĚěĶĶĺĴŐĸŃĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĪňŗŏĸŊŀĔŒĝƟĪňŗŏľĴŅŃĽĴĔńĭ
ĺĚěĶœħƟ 

 
ĶľńĽĺŇĝŅȮELE 540 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃĴĺĸįĸĳŅıŐĸŃĔŅĶŏĶňĵĬĶŌƟĳŅıőħĵŒĝƟėŀĴıŇĺŏĨŀĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Image Processing and Computer Vision 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ3(3-0-9) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĶŃĭĭȮ0ȮĴŇĨŇȮŏŀĲœŀŀŅĶƢĲƕĸŏĨŀĶƢȮ0ȮĴŇĨŇȮėŋĦĽĴĭńĨŇĕŀĚĳŅıħŇěŇĪńĸȮĔŅĶĮĶńĭĮĶŋĚĳŅıȮĔŅĶŏĔŖĭŐĸŃĔŅĶ

ŐĮĸĚĳŅıȮĔŅĶĺŇŏėĶŅŃľƢĳŅıȮŐĸŃĔŅĶŏĶňĵĬĶŌƟĳŅıőħĵŒĝƟėŀĴıŇĺŏĨŀĶƢȮĔĶŃĭĺĬĔŅĶȮĕŀĚĳŅıĽňȮĔŅĶĭňĭŀńħ
ĕƟŀĴŌĸĳŅıȮĔŅĶŀŀĔŐĭĭŐŀĬŅĸŀĔĲƕĸŏĨŀĶƢĽŀĚĴŇĨŇȮĔĶŃĭĺĬĔŅĶĪņŒľƟŏĮƦĬŏĺĸŅěĶŇĚĕŀĚĶŃĭĭȮ0ȮĴŇĨŇ 

Two-dimensional systems, two-dimensional finite impulse (FIR) filter, properties of 
digital images, image enhancement, image restoration and conversion, image analysis and 
computer vision, color image processing, image data compression, design of 2-D analog filter, 
realization of 2-D systems for real time processing. 
ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĮĶŃĴĺĸĽńĠĠŅĦĳŅıħŇěŇĪńĸħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚėĦŇĨĻŅĽĨĶƢœħƟȮ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀŏħƞĬŐĸŃĕƟŀħƟŀĵĕŀĚŀńĸĔŀĶŇĪŉĴĨƞŅĚȮŕȮœħƟȮ 
3. ĽŅĴŅĶĩŀŀĔŐĭĭĺŇīňĔŅĶŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬĔŅĶĮĶŃĴĺĸįĸĳŅıœħƟ 
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ĶľńĽĺŇĝŅȮELE 4.2 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĽńĴĴĬŅȮ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Seminar 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ/(.-1-1) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĔŅĶĶŅĵĚŅĬŐĸŃĬņŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬŏĶŊŗŀĚĪňŗėĶŀĭėĸŋĴħƟŅĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ

ĮƤěěŋĭńĬȮŏĶŊŗŀĚĪňŗěŃĬņŏĽĬŀĕŉŘĬŀĵŌƞĔńĭėĺŅĴĽĬŒěĕŀĚĬńĔĻŉĔļŅőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
Report and oral presentations covering current topics in electronic and 

rcjcamkkslga_rgmlȮcleglccpgle*ȮrfcȮqcjcarcbȮrmngaqȮbcnclbȮmlȮqrsbclrŲqȮglrcpcqrqȮ`wȮrfcȮ
consent of his/her academic advisor. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩĽŊĭėƟĬŐĸŃĺŇŏėĶŅŃľƢĺĶĶĦĔĶĶĴĪŅĚĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵȮŏıŊŗŀĽńĚŏėĶŅŃľƢŐĸŃĩƞŅĵĪŀħ 

ĮĶŃŏħŖĬĽņėńĠįƞŅĬĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭĨŅĴľĸńĔěĶĶĵŅĭĶĶĦŒĬ 

ĔŅĶŀƟŅĚŀŇĚĕƟŀĴŌĸ 

 

 
ĶľńĽĺŇĝŅȮELE 4.3 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĺŇĪĵŅĬŇıĬīƢȮ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Thesis 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: ȮȮ14(.-50-/22) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
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ĬńĔĻŉĔļŅŐįĬȮ/,/Ȯ&ŐĭĭĺŇĝŅĔŅĶ'ȮĪŋĔėĬěŃĨƟŀĚĪņőėĶĚĚŅĬėƟĬėĺƟŅĺŇěńĵȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚ
ŀŅěŅĶĵƢȮőħĵŏĬƟĬĔŅĶĬņėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮŐĨƞĸŃ
őėĶĚĚŅĬěŃŒĝƟŏĺĸŅŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĮĶŃĴŅĦȮ4 ĳŅėĔŅĶĻŉĔļŅ 

The students are required to undertake a research project under supervision of 
members of the teaching staff* Emphasis will be on utilizing knowledge of the Electronic and 
Telecommunication Engineering to solve specific and real problems* Each project generally 
requires four semesters. 
ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŏĸŊŀĔĪņĚŅĬĺŇěńĵĪňŗŏľĴŅŃĽĴœħƟ 
2. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸĺŇěńĵŒĬģŅĬĕƟŀĴŌĸĚŅĬĺŇěńĵŐĸŃŐĽħĚŒľƟŏľŖĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬĮƤĠľŅŐĸŃ
ĔŅĶĨńŘĚőěĪĵƢĺŇěńĵĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 

3. ĽŅĴŅĶĩŐĽħĚŒľƟŏľŖĬĶŃŏĭňĵĭĺŇīňĺŇěńĵĪňŗĬņœĮĽŌƞĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 
4. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĪķļġňĪňŗĩŌĔĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 
5. ĪņĚŅĬħƟĺĵĨĬŏŀĚȮœĴƞėńħĸŀĔĚŅĬĺŇěńĵľĶŊŀĕƟŀėĺŅĴĕŀĚįŌƟŀŊŗĬȮœĴƞĮĸŀĴŐĮĸĚįĸĔŅĶĪħĸŀĚȮĨĶĚĨƞŀ
ŏĺĸŅȮŐĸŃĴňĺŇĬńĵŒĬĔŅĶĪņĚŅĬŒľƟĽņŏĶŖě 

6. ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀėĦŃĔĶĶĴĔŅĶĪńŘĚŒĬĶŌĮŐĭĭĕŀĚŏŀĔĽŅĶŐĸŃĔŅĶıŌħœħƟ 
 

ĶľńĽĺŇĝŅȮELE 4.4 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĺŇĪĵŅĬŇıĬīƢȮ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Thesis 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: ȮȮȮȮȮȮȮȮ /0Ȯ(.-02-26) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĬńĔĻŉĔļŅŐįĬȮ/,0Ȯ&ŐĭĭĺŇĝŅĔŅĶ'ȮĪŋĔėĬěŃĨƟŀĚĪņőėĶĚĚŅĬėƟĬėĺƟŅĺŇěńĵȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚ

ŀŅěŅĶĵƢȮőħĵŏĬƟĬĔŅĶĬņėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮ 
ŐĨƞĸŃőėĶĚĚŅĬěŃŒĝƟŏĺĸŅŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĮĶŃĴŅĦȮ0 ĳŅėĔŅĶĻŉĔļŅ 

The students are required to undertake a research project under supervision of 
members of the teaching staff* Emphasis will be on utilizing knowledge of the Electronic and 
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Telecommunication Engineering to solve specific and real problems* Each project generally 
requires rum semesters. 
ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŏĸŊŀĔĪņĚŅĬĺŇěńĵĪňŗŏľĴŅŃĽĴœħƟ 

2. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸĺŇěńĵŒĬģŅĬĕƟŀĴŌĸĚŅĬĺŇěńĵŐĸŃŐĽħĚŒľƟŏľŖĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬĮƤĠľŅŐĸŃ

ĔŅĶĨńŘĚőěĪĵƢĺŇěńĵĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 

3. ĽŅĴŅĶĩŐĽħĚŒľƟŏľŖĬĶŃŏĭňĵĭĺŇīňĺŇěńĵĪňŗĬņœĮĽŌƞĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 

4. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĪķļġňĪňŗĩŌĔĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 

5. ĪņĚŅĬħƟĺĵĨĬŏŀĚȮœĴƞėńħĸŀĔĚŅĬĺŇěńĵľĶŊŀĕƟŀėĺŅĴĕŀĚįŌƟŀŊŗĬȮœĴƞĮĸŀĴŐĮĸĚįĸĔŅĶĪħĸŀĚȮĨĶĚĨƞŀ

ŏĺĸŅȮŐĸŃĴňĺŇĬńĵŒĬĔŅĶĪņĚŅĬŒľƟĽņŏĶŖě 

6. ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀėĦŃĔĶĶĴĔŅĶĪńŘĚŒĬĶŌĮŐĭĭĕŀĚŏŀĔĽŅĶŐĸŃĔŅĶıŌħœħƟ 

 
 
ĶľńĽĺŇĝŅȮELE 4.7 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Independent Study 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ4(.-/0-02) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

 
ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 

ĔŅĶĻŉĔļŅėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶĪņőėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗŏĬƟĬĔŅĶŐĔƟĮƤĠľŅŏĝŇĚĮĢŇĭńĨŇŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶȮĔŅĶĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĕńŘĬĽŌĚĶƞĺĴĔńĭĪńĔļŃĔŅĶ
ĭĶŇľŅĶěńħĔŅĶŐĸŃŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅȮĔŅĶŀŀĔŐĭĭĺŇīňĔŅĶŐĔƟœĕȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃ
ĔŅĶĽĶŋĮįĸĔŅĶĻŉĔļŅȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢŐĸŃĔŅĶĬņŏĽĬŀįĸĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶ 

Study or project in electrical engineering emphasizing practical problem solving in 
industry or enterprises* integration of advanced engineering knowledge with management 
skills and engineering economics* problem analysis, solution design, implementation, and 
conclusion* report writing and presentation to the committee. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
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1. ĽŅĴŅĶĩĶŃĭŋŐĸŃĺŇŏėĶŅŃľƢĮƤĠľŅěĶŇĚŒĬŏĝŇĚĺŇĻĺĔĶĶĴěŅĔĳŅėŀŋĨĽŅľĔĶĶĴľĶŊŀīŋĶĔŇěĪňŗĽĬŒěœħƟ 
2. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĪŅĚĺŇĻĺĔĶĶĴĶƞĺĴĔńĭĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėŋƟĴėƞŅĪŅĚŏĻĶļģĻŅĽĨĶƢ 
ŏıŊŗŀŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅĪňŗŏľĴŅŃĽĴœħƟ 

3. ĽŅĴŅĶĩħņŏĬŇĬĔŅĶĻŉĔļŅľĶŊŀĪħĸŀĚȮĶĺĭĶĺĴĕƟŀĴŌĸȮŐĸŃĽĶŋĮįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗŏĮƦĬĶŌĮīĶĶĴœħƟ 
4. ĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĬņŏĽĬŀįĸĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶħƟĺĵĺŇīňĔŅĶĽŊŗŀĽŅĶ 
ĶŃħńĭĴŊŀŀŅĝňıœħƟ 

5. ĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵėņĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵȮįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴȮŐĸŃěĶĶĵŅĭĶĶĦ 
ĺŇĝŅĝňıœħƟ 

 
 
ĶľńĽĺŇĝŅȮELE 4/2 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĺŇīňĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': System on Chip (SOC) Design Methodologies 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ėņěņĔńħėĺŅĴŐĸŃĬņŏĽĬŀıŊŘĬģŅĬĕŀĚĺŇīňĔŅĶŀŀĔŐĭĭĶŃĭĭĭĬĝŇıȮĕƟŀĔņľĬħŐĸŃĔŅĶěņĸŀĚŐĭĭ

ĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĩŌĔĨƟŀĚŐĸŃĽĴĶĶĩĬŃĕŀĚĶŃĭĭİƤĚĨńĺȮĽņĶĺěľńĺĕƟŀĔŅĶ
ŀŀĔŐĭĭĶŃĭĭİƤĚĨńĺŐĸŃĶŃĭŋĪŇĻĪŅĚĪňŗĔņĸńĚŏĮƦĬĪňŗĬŇĵĴĽņľĶńĭĚŅĬĺŇěńĵŒĬŀĬŅėĨ 

Define and present the basics of SOC design methodologies, specification and 
modeling, communication based design and the validation and performance analysis of 
embedded system, review recent topics in the design of embedded systems and identify 
promising directions for future research. 
Ȯ 
 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵėņěņĔńħėĺŅĴĕŀĚĶŃĭĭĭĬĝŇıŒĬĚŅĬħƟŅĬĨƞŅĚȮŕȮœħƟ 

2. ĽŅĴŅĶĩŀŀĔŐĭĭĶŃĭĭĭĬĝŇıŏıŊŗŀĬņœĮĮĶŃĵŋĔĨƢŒĝƟœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
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ĶľńĽĺŇĝŅȮELE 401 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ŏėĶŊŀĕƞŅĵŏĽƟĬŒĵŐĔƟĺĬņŐĽĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Optical Fiber Networks 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŏėĶŊŀĕƞŅĵĨƞŅĚȮŕȮŏĝƞĬȮŏėĶŊŀĕƞŅĵŐĭĭĭńĽȮŐĸŃŐĭĭĽĨŅĶƢȮŀŋĮĔĶĦƢĨƞŅĚȮŕȮĪňŗŒĝƟŒĬŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶŐĭĭŒĝƟ

ŏĽƟĬŒĵŐĔƟĺȮŏĽƟĬŒĵŐĔƟĺȮėŀĮŏĮĸŀĶƢȮĨńĺĔĶŀĚėĺŅĴĩňŗȮŏĸŏĞŀĶƢȮĨńĺĕĵŅĵĽńĠĠŅĦȮĴŀħŌŏĸŏĪŀĶƢȮĽĺŇĨĝƢȮĨńĺĶńĭ
ĽńĠĠŅĦȮŏĪėĬŇėĕŀĚĔŅĶĶĺĴŏĕƟŅĽńĠĠŅĦŐĭĭŐĭƞĚĝƞĺĚŏĺĸŅŐĸŃŐĭĭŐĭƞĚĝƞĺĚėĺŅĴĵŅĺėĸŊŗĬȮĨńĺĝňŘĺńħėŋĦĳŅı
ĽńĠĠŅĦȮŀńĨĶŅĽƞĺĬĽńĠĠŅĦĨƞŀĽńĠĠŅĦĶĭĔĺĬ ŐĸŃŀńĨĶŅėĺŅĴįŇħıĸŅħĕŀĚĭŇĨ 

Optical fiber network* bus and star networks* Optical fiber components* fibers, 
couplers, filters, lasers, amplifiers, modulators, switches, receivers, Multiplexing technique* 
Time division, wavelength division, Signal Quality Indicators* signal-to-noise ratio and bit error 
rate, 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽĶƟŅĚėņĝňŘŐěĚĮƤĠľŅĪňŗŐĽħĚŏĔĦĤƢŐĸŃĕƟŀěņĔńħŒĬŏėĶŊŀĕƞŅĵŒĵŐĔƟĺĬņŐĽĚ 

2. ĔņľĬħĕńŘĬĨŀĬľĶŊŀĺŇīňĔŅĶŐĔƟĮƤĠľŅĪňŗěŃĬņœĮĽŌƞėņĨŀĭŒĬŏėĶŊŀĕƞŅĵŒĵŐĔƟĺĬņŐĽĚ 
3. ĽĶƟŅĚėņĨŀĭĪňŗŏľĴŅŃĽĴĳŅĵŒĨƟĕƟŀěņĔńħĪňŗĽĴŏľĨŋĽĴįĸĽņľĶńĭĮƤĠľŅŒĬŏėĶŊŀĕƞŅĵŒĵŐĔƟĺĬņŐĽĚ 
 
 

ĶľńĽĺŇĝŅȮELE 406 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĔŅĶĽŊŗŀĽŅĶŐĩĭėĺŅĴĩňŗĔĺƟŅĚŒĬĕĦŃŏėĸŊŗŀĬĪňŗ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Mobile Broadband Communication 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
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o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 
ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 

ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵŐĩĭėĺŅĴĩňŗĔĺƟŅĚŒĬĕĦŃŏėĸŊŗŀĬĪňŗ ĴŅĨĶģŅĬĪňŗŒĝƟŒĬŀħňĨŐĸŃĮƤěěŋĭńĬȮıŊŘĬģŅĬĔŅĶ
ĽŊŗŀĽŅĶŐĭĭŏĞĸĸŌĸŅĶƢ ŐĸŃıŊŘĬģŅĬŏėĶŊŀĕƞŅĵœŀıňĪńŘĚľĴħ ĪķļġňŐĸŃľĸńĔĔŅĶĕŀĚĔŅĶĶĺĴľĸŅĵĽńĠĠŅĦĪňŗįĽĴ
ĽńĠĠŅĦıŅľŃŐĭĭĨńŘĚĜŅĔĔńĬľĶŊŀőŀŏŀĲħňŏŀŖĴ ĔŅĶĪņĚŅĬőħĵĴňįŌƟŒĝƟĭĶŇĔŅĶľĸŅĵĶŅĵıĶƟŀĴĔńĬľĶŊŀőŀŏŀĲħňŏŀŖĴ
ŏŀ ĔŅĶŒĝƟĽŅĵĽńĠĠŅĦŐĭĭľĸŅĵŏĽŅȮŐĸŃŏĪėĬŇėŏŀĽħňŏŀĲħňŏŀŖĴŏŀ ĔŅĶŒĝƟĶŃĭĭœŀıňőŀŏŀĲħňŏŀŖĴŏŀ 
ĔŅĶŒĝƟĶŃĭĭŏŀĽĞňŏŀĲħňŏŀŖĴŏŀȮŏĬŖĨŏĺŇĶƢėĕŀĚĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵœĺŐĴĔĞƢȮĔŅĶĪņĚŅĬĶŃĭĭŐŀĸĪňŀň ĶĺĴĩŉĚĺŇīňĔŅĶ
ŏĝŊŗŀĴĔŅĶĪņĚŅĬŏėĶŊŀĕƞŅĵĪňŗŐĨĔĨƞŅĚĔńĬ 

Introduction to mobile broadband communication, mobile broadband standards* 
history and presence* Basics of Cellular Communication, basics of All-IP Networking, principles 
of Orthogonal Frequency Division Multiplexing (OFDM) and Orthogonal Frequency Division 
Multiple Access (OFDMA), Single Carrier Frequency Division Multiple Access (SC-FDMA), 
Worldwide Interoperability for Microwave Access (WiMAX), Long-Term Evolution  (LTE), Drivers 
of Convergent. 
ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŏĔňŗĵĺĔńĭĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵŐĩĭėĺŅĴĩňŗĔĺƟŅĚŒĬĕĦŃŏėĸŊŗŀĬĪňŗȮŏĪėĬŇėĔŅĶ

ĮĶŃĴĺĸĽńĠĠŅĦȮıŊŘĬģŅĬĔŅĶĪņĚŅĬȮŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚŏėĶŊŀĕƞŅĵĨƞŅĚ ŕ 

2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŏĮĶňĵĭŏĪňĵĭěŋħŏħƞĬŐĸŃĕƟŀěņĔńħĝŀĚŏĪėĬŇėĔŅĶĽŊŗŀĽŅĶŐĩĭėĺŅĴĩňŗĔĺƟŅĚ
ŐĭĭĨƞŅĚȮŕȮȮœħƟ 

 
 
ĶľńĽĺŇĝŅȮELE 47. 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic I 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
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ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢľĶŊŀĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴȮľĶŊŀ
ĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴň
ėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚĬńĔĻŉĔļŅ 

Current topics in electronics engineering or telecommunication  engineering or 
communication engineering* the topics to be offered depending on staff availability and 
student interest. 
 
 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 

2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢľĶŊŀ

ĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴȮľĶŊŀĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶœħƟ 

 
 
ĶľńĽĺŇĝŅȮELE 47/ 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic IG 
ěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢľĶŊŀĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴȮľĶŊŀ

ĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴň
ėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚĬńĔĻŉĔļŅ 

Current topics in electronics engineering or telecommunication engineering or 
communication engineering* the topics to be offered depending on staff availability and 
student interest. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 
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2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
ľĶŊŀĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴȮľĶŊŀĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶœħƟ 

 
 
ĶľńĽĺŇĝŅȮELE 470 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic IGG 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢľĶŊŀĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴȮľĶŊŀ

ĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴň
ėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚĬńĔĻŉĔļŅ 

Current topics in electronics engineering or telecommunication  engineering or 
communication engineering* the topics to be offered depending on staff availability and 
student interest. 
ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 
2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢľĶŊŀ
ĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴȮľĶŊŀĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶœħƟ 

 
 
ĶľńĽĺŇĝŅȮELE 471 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic IT 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: ȮȮȮȮȮȮȮȮ 1Ȯ(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
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ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢľĶŊŀĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴȮľĶŊŀ

ĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴň
ėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚĬńĔĻŉĔļŅ 

Current topics in electronics engineering or telecommunication  engineering or 
communication engineering* the topics to be offered depending on staff availability and 
student interest. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 
2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢľĶŊŀ
ĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴȮľĶŊŀĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶœħƟ 

 
 
 
ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 

ȮĶľńĽĺŇĝŅȮGLA 30/ 
ȮĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ŏĪėĬŇėĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħĽņľĶńĭĚŅĬĪŅĚĺŇĻĺĔĶĶĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Mnrgkgx_rgmlȮRcaflgoscqȮglȮCleglccpgle 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ3(3-0-9) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħȮŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĽņľĶńĭĮƤĠľŅĔŅĶľŅėƞŅ

ŏľĴŅŃĽĴĪňŗĽŋħȮĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħőħĵŒĝƟŏĔĶŏħňĵĬĨƢŏĮƦĬģŅĬȮĔŅĶħņŏĬŇĬĔŅĶŏĝŇĚŏĽƟĬȮĔŅĶĩħĩŀĵŐĭĭ
ĔņĸńĚĽŀĚĬƟŀĵĪňŗĽŋħȮŏĔĦĤƢĭńĚėńĭŐĸŃėĺŅĴŏĮƦĬėŌƞȮĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħőħĵĶĺĴŐĸŃœĴƞŏĺƟŅȮĔŅĶĽĶƟŅĚ
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ŐĭĭěņĸŀĚŐĸŃĔŅĶĮĶŃĴŅĦėƞŅŐĭĭŏĭĵƢŏĞňĵĬȮĮƤĠľŅįĔįńĬȮĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħŒĬĔŅĶėĺĭėŋĴȮĔŅĶľŅėƞŅ
ŏľĴŅŃĽĴĪňŗĽŋħŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ      

Introduction to optimization, Mathematical model and optimization problems, 
Gradient-basedȮoptimization, Linear Programming, Least-Squares Regression, Constraints and 
Duality,ȮGlobal and nonconvex optimization, Bayesian modeling and estimation,ȮInverseȮ
problems,ȮOptimization in control, Optimization in machine learning   
ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŐĸŃĽĶƟŅĚŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶľŅėƞŅ
ŏľĴŅŃĽĴĪňŗĽŋħœħƟ 

2. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴĕńŘĬĽŌĚœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚ 

3. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĞŀĲĨƢŐĺĶƢĝƞĺĵŒĬĔŅĶėņĬĺĦȮŏıŊŗŀľŅėņĨŀĭĕŀĚŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢȮŐĸŃ
ĮĶŃŏĴŇĬėĺŅĴĽĴŏľĨŋĽĴįĸĕŀĚįĸĸńıīƢŏĪňĵĭĔńĭĪķļġňœħƟ 

 
 
ĶľńĽĺŇĝŅȮGLA 300 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĔŅĶŏĝŊŗŀĴĨƞŀĕŀĚĽĶĶıĽŇŗĚŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Internet of Things and Automation 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ3(3-0-9) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴĨƞŀĕŀĚĽĶĶıĽŇŗĚŐĸŃĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅȮĔŅĶĮĶŃĴĺĸįĸŐĭĭėĶŅĺĬħƢȮȮ

ŏĪėőĬőĸĵňĞŀĲĨƢŐĺĶƢŏĝŇĚĭĶŇĔŅĶȮĔŅĶŀŀĔŐĭĭĔŅĶĭĶŇĔŅĶŐĭĭĔĶŃěŅĵĻŌĬĵƢĔĸŅĚȮĔŅĶĽƞĚĕƟŀĴŌĸŐĸŃőĮĶőĨėŀĸ
ŐĭĭœĴƞĮĶŃĽŅĬŏĺĸŅ &AMQP, MQTT, CoAP, XMPP, HTTP)ȮŐĬĺĪŅĚĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢĽĴŀĚĔĸİƤĚĨńĺȮȮ
ŏĪėőĬőĸĵňģŅĬĕƟŀĴŌĸȮNoSQLȮĔŅĶŀŀĔŐĭĭőĮĶŐĔĶĴŏĺŖĭŐĭĭĮĶńĭĕĬŅħœħƟȮŏĪėőĬőĸĵňėĺŅĴĮĸŀħĳńĵŒĬĔŅĶ
ŏĝŊŗŀĴĨƞŀĕŀĚĽĶĶıĽŇŗĚȮŐĸŃĻŉĔļŅėĺŅĴĔƟŅĺľĬƟŅĕŀĚŏĪėőĬőĸĵňœŀőŀĪň 

Internet of Things history and overview, cloud computing, software as a service,Ȯ
distributed service design patterns (distributed service, SOA, asynchronous, loose coupling, 
load distribution),  asynchronous communication and protocols &AMQP, MQTT, CoAP, XMPP, 
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HTTP),Ȯembedded device development guideline,ȮNoSQL technology,Ȯscalable web 
application guideline,  Internet of Things security, advancing new technology of IoTs. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵŐĸŃĺŇŏėĶŅŃľƢľĸńĔĔŅĶŏĔňŗĵĺĔńĭĔŅĶŏĝŊŗŀĴĨƞŀĕŀĚĽĶĶıĽŇŗĚŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ 
2. ĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴėĺĭėŋĴŀŋĮĔĶĦƢĝĬŇħĨƞŅĚȮŕȮŒľƟŏĝŊŗŀĴĨƞŀĔńĬőħĵįƞŅĬŀŇĬŏĨŀĶƢŏĬŖĨœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚȮıĶƟŀĴĪńŘĚĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĕŀĚőĮĶŐĔĶĴœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ ĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮľĶŊŀȮĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮœħƟ 

 
 

ĶľńĽĺŇĝŅȮGLA 32/ 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĪķļġňĔŅĶėĺĭėŋĴĽĴńĵŒľĴƞħƟĺĵĺŇīňĮĶŇĳŌĴŇĽĩŅĬŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Modern Control Theory Using StateȮSpace Method 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ3(3-0-9) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĽĴĔŅĶŐĸŃĨńĺŐĮĶĽĩŅĬŃȮŏĴĪĶŇĔĞƢıŊŘĬģŅĬȮŏĝƞĬȮĔŅĶĭĺĔĸĭėŌĦȮľŅĶȮėĺŅĴľĴŅĵĕŀĚŐĶĚėƢȮȮŏĺėŏĨŀĶƢ

ıŊŘĬģŅĬȮĔŅĶįńĬĶŌĮŐĭĭŏĝŇĚŏĽƟĬȮĲƤĚĔƢĝńĬĕŀĚŏĴĪĶŇĔĞƢȮėƞŅŏĜıŅŃŐĸŃŏĺĔŏĨŀĶƢŏĜıŅŃȮėņĨŀĭĕŀĚĽĴĔŅĶĽĩŅĬŃȮ
ŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėĺĭėŋĴŐĸŃėĺŅĴĽŅĴŅĶĩĔŅĶĺńħĽĩŅĬŃĳŅĵŒĬȮėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĽĴĔŅĶĶŃĭĭŐĸŃĲƤĚĔƢĝńĬĔŅĶĩƞŅĵőŀĬȮĔŅĶŀŀĔŐĭĭĨńĺėĺĭėŋĴĮƚŀĬĔĸńĭȮŐĸŃĔŅĶŀŀĔŐĭĭĨńĺĺńħĨńĺ
ŐĮĶĽĩŅĬŃȮĔŅĶŒĝƟőĮĶŐĔĶĴŐĴĪŐĸĮȮŏıŊŗŀŀŀĔŐĭĭĨńĺėĺĭėŋĴŐĸŃĺŇŏėĶŅŃľƢĶŃĭĭ 

State equations and state variables, Matrix operation, Rank, Linear dependency, Vector, 
basis, Linear operator, Functions of matrices, Eigenvalue and Eigenvectors, Solution of state 
equations, Stability of linear systems, Controlability and Observability, Transformation of state 
equations and transfer functions, Linear feedback design (state feedback, output feedback 
and observer design),ȮMatlab program forȮstate space system design, 

ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩĽĶƟŅĚŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŌĮŐĭĭĮĶŇĳŌĴŇĽĩŅĬŃȮŐĸŃĺŇŏėĶŅŃľƢėŋĦĸńĔļĦŃĕŀĚ
ĶŃĭĭıĸĺńĨȮőħĵŀŅĻńĵėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚœħƟ 
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2. ĽŅĴŅĶĩŀŀĔŐĭĭĨńĺėĺĭėŋĴĮƚŀĬĔĸńĭŐĸŃĨńĺĽńĚŏĔĨĨńĺŐĮĶĽĩŅĬŃȮŏıŊŗŀĔņľĬħıķĨŇĔĶĶĴĔŅĶ
ĨŀĭĽĬŀĚĕŀĚĶŃĭĭœħƟ 

3. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĞŀĲĨƢŐĺĶƢĪŅĚĺŇĻĺĔĶĶĴȮŏıŊŗŀěņĸŀĚĔŅĶĪņĚŅĬȮĮĶŃŏĴŇĬĽĴĶĶĩĬŃȮŐĸŃĭŌĶĦŅ
ĔŅĶĪķļġňĔŅĶėĺĭėŋĴŏĕƟŅĔńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĶŃĭĭėĺĭėŋĴœħƟ 

 
 

ĶľńĽĺŇĝŅȮGLA 4.2 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĽńĴĴĬŅȮ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Seminar 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ/(.-1-1) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĔŅĶĶŅĵĚŅĬŐĸŃĬņŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬŏĶŊŗŀĚĪňŗėĶŀĭėĸŋĴħƟŅĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ

ĮƤěěŋĭńĬȮŏĶŊŗŀĚĪňŗěŃĬņŏĽĬŀĕŉŘĬŀĵŌƞĔńĭėĺŅĴĽĬŒěĕŀĚĬńĔĻŉĔļŅőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
Report and oral presentations covering current topics in amlrpmjȮqwqrckȮ_lbȮ

glqrpskclr_rgmlȮcleglccpgle*ȮrfcȮqcjcarcbȮrmngaqȮbcnclbȮmlȮqrsbclrŲqȮglrcpcqrqȮ`wȮrfc 
consent of his/her academic advisor. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩĽŊĭėƟĬŐĸŃĺŇŏėĶŅŃľƢĺĶĶĦĔĶĶĴĪŅĚĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵȮŏıŊŗŀĽńĚŏėĶŅŃľƢŐĸŃĩƞŅĵĪŀħ

ĮĶŃŏħŖĬĽņėńĠįƞŅĬĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭĨŅĴľĸńĔěĶĶĵŅĭĶĶĦŒĬ

ĔŅĶŀƟŅĚŀŇĚĕƟŀĴŌĸ 

 

 

ĶľńĽĺŇĝŅȮGLA 4.3 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĺŇĪĵŅĬŇıĬīƢȮ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Thesis 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ14(.-50-/22) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 
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o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
 ĬńĔĻŉĔļŅŐįĬȮ/,/Ȯ&ŐĭĭĺŇĝŅĔŅĶ'ȮĪŋĔėĬěŃĨƟŀĚĪņőėĶĚĚŅĬėƟĬėĺƟŅĺŇěńĵȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚ
ŀŅěŅĶĵƢȮőħĵŏĬƟĬĔŅĶĬņėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅ 
ŐĨƞĸŃőėĶĚĚŅĬěŃŒĝƟŏĺĸŅŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĮĶŃĴŅĦȮ4 ĳŅėĔŅĶĻŉĔļŅ 
 The students are required to undertake a research project under supervision of members 
of the teaching staff* Emphasis will be on utilizing knowledge of the amlrpmjȮqwqrckȮ_lbȮ
glqrpskclr_rgmlȮengineeringȮto solve specific and real problems* Each project generallyȮ
requires four semesters. 
ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŏĸŊŀĔĪņĚŅĬĺŇěńĵĪňŗŏľĴŅŃĽĴœħƟ 
2. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸĺŇěńĵŒĬģŅĬĕƟŀĴŌĸĚŅĬĺŇěńĵŐĸŃŐĽħĚŒľƟŏľŖĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬĮƤĠľŅŐĸŃ
ĔŅĶĨńŘĚőěĪĵƢĺŇěńĵĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 

3. ĽŅĴŅĶĩŐĽħĚŒľƟŏľŖĬĶŃŏĭňĵĭĺŇīňĺŇěńĵĪňŗĬņœĮĽŌƞĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 
4. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĪķļġňĪňŗĩŌĔĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 
5. ĪņĚŅĬħƟĺĵĨĬŏŀĚȮœĴƞėńħĸŀĔĚŅĬĺŇěńĵľĶŊŀĕƟŀėĺŅĴĕŀĚįŌƟŀŊŗĬȮœĴƞĮĸŀĴŐĮĸĚįĸĔŅĶĪħĸŀĚȮĨĶĚĨƞŀ
ŏĺĸŅȮŐĸŃĴňĺŇĬńĵŒĬĔŅĶĪņĚŅĬŒľƟĽņŏĶŖě 

6. ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀėĦŃĔĶĶĴĔŅĶĪńŘĚŒĬĶŌĮŐĭĭĕŀĚŏŀĔĽŅĶŐĸŃĔŅĶıŌħœħƟ 
 

 

ĶľńĽĺŇĝŅȮGLA 4.4 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĺŇĪĵŅĬŇıĬīƢȮ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Thesis 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ/0(.-02-26) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
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 ĬńĔĻŉĔļŅŐįĬȮ/,0Ȯ&ŐĭĭĺŇĝŅĔŅĶ'ȮĪŋĔėĬěŃĨƟŀĚĪņőėĶĚĚŅĬėƟĬėĺƟŅĺŇěńĵȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚ
ŀŅěŅĶĵƢȮőħĵŏĬƟĬĔŅĶĬņėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅ 
ŐĨƞĸŃőėĶĚĚŅĬěŃŒĝƟŏĺĸŅŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĮĶŃĴŅĦȮ0 ĳŅėĔŅĶĻŉĔļŅ 
 The students are required to undertake a research project under supervision of members 
of the teaching staff* Emphasis will be on utilizing knowledge of the amlrpmjȮqwqrckȮ_lbȮ
glqrpskclr_rgmlȮengineeringȮto solve specific and real problems* Each project generally 
requires rum semesters. 
 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŏĸŊŀĔĪņĚŅĬĺŇěńĵĪňŗŏľĴŅŃĽĴœħƟ 
2. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸĺŇěńĵŒĬģŅĬĕƟŀĴŌĸĚŅĬĺŇěńĵŐĸŃŐĽħĚŒľƟŏľŖĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬĮƤĠľŅŐĸŃĔŅĶ   
  ĨńŘĚőěĪĵƢĺŇěńĵĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 

3. ĽŅĴŅĶĩŐĽħĚŒľƟŏľŖĬĶŃŏĭňĵĭĺŇīňĺŇěńĵĪňŗĬņœĮĽŌƞĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 
4. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĪķļġňĪňŗĩŌĔĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĺŇěńĵĪňŗĪņœħƟ 
5. ĪņĚŅĬħƟĺĵĨĬŏŀĚȮœĴƞėńħĸŀĔĚŅĬĺŇěńĵľĶŊŀĕƟŀėĺŅĴĕŀĚįŌƟŀŊŗĬȮœĴƞĮĸŀĴŐĮĸĚįĸĔŅĶĪħĸŀĚȮĨĶĚĨƞŀ
ŏĺĸŅȮŐĸŃĴňĺŇĬńĵŒĬĔŅĶĪņĚŅĬŒľƟĽņŏĶŖě 

6. ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀėĦŃĔĶĶĴĔŅĶĪńŘĚŒĬĶŌĮŐĭĭĕŀĚŏŀĔĽŅĶŐĸŃĔŅĶıŌħœħƟ 
 
 
ĶľńĽĺŇĝŅȮGLA 4.7 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Independent Study 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ4(.-/0-02) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
 ĔŅĶĻŉĔļŅėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶĪņőėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĪňŗŏĬƟĬĔŅĶ
ŐĔƟĮƤĠľŅŏĝŇĚĮĢŇĭńĨŇŒĬĳŅėŀŋĨĽŅľĔĶĶĴľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶȮĔŅĶĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĕńŘĬĽŌĚ
ĶƞĺĴĔńĭĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅȮĔŅĶŀŀĔŐĭĭĺŇīňĔŅĶŐĔƟœĕȮ
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ĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃĔŅĶĽĶŋĮįĸĔŅĶĻŉĔļŅȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢŐĸŃĔŅĶĬņŏĽĬŀįĸĚŅĬĨƞŀ
ėĦŃĔĶĶĴĔŅĶ 
 Study or project in amlrpmjȮqwqrckȮ_lbȮglqrpskclr_rgmlȮengineeringȮemphasizing 
practical problem solving in industry or enterprises* integration of advanced engineering 
knowledge with management skills and engineering economics* problem analysis, solution 
design, implementation, and conclusion* report writing and presentation to the committee. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩĶŃĭŋŐĸŃĺŇŏėĶŅŃľƢĮƤĠľŅěĶŇĚŒĬŏĝŇĚĺŇĻĺĔĶĶĴěŅĔĳŅėŀŋĨĽŅľĔĶĶĴľĶŊŀīŋĶĔŇěĪňŗĽĬŒěœħƟ 
2. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĪŅĚĺŇĻĺĔĶĶĴĶƞĺĴĔńĭĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėŋƟĴėƞŅĪŅĚŏĻĶļģĻŅĽĨĶƢ 
  ŏıŊŗŀŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅĪňŗŏľĴŅŃĽĴœħƟ 

3. ĽŅĴŅĶĩħņŏĬŇĬĔŅĶĻŉĔļŅľĶŊŀĪħĸŀĚȮĶĺĭĶĺĴĕƟŀĴŌĸȮŐĸŃĽĶŋĮįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗŏĮƦĬĶŌĮīĶĶĴœħƟ 
4. ĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĬņŏĽĬŀįĸĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶħƟĺĵĺŇīňĔŅĶĽŊŗŀĽŅĶ 
  ĶŃħńĭĴŊŀŀŅĝňıœħƟ 

5. ĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵėņĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵȮįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňıœħƟ 
 

ĶľńĽĺŇĝŅȮGLA 44/ 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  őėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭĸŉĔŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Deep Neural Networks and Artificial Intelligence 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ3(3-0-9) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŒĬĝƞĺĚĪĻĺĶĶĨĪňŗįƞŅĬĴŅĴňĔŅĶıńĥĬŅŏĪėőĬőĸĵňĪŅĚħƟŅĬőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŀĵƞŅĚĴŅĔěĬĔĶŃĪńŗĚ

ĶŃĭĭĮƤĠĠŅĮĶŃħŇļģƢĽŅĴŅĶĩĪņŒĬĽŇŗĚĪňŗœĴƞŏėĵĪņœħƟĴŅĔƞŀĬŐĸŃĪņŒľƟėŀĴıŇĺŏĨŀĶƢĴňėĺŅĴĜĸŅħŏĪƞŅŏĪňĵĴľĶŊŀ
ĴŅĔĔĺƞŅĴĬŋļĵƢĔŅĶĽŀĬŒĬĺŇĝŅĬňŘěŃŏĶŇŗĴěŅĔĪĭĪĺĬĮĶŃĺńĨŇĔŅĶıńĥĬŅĕŀĚĮƤĠĠŅĮĶŃħŇļģƢĨńŘĚŐĨƞŒĬŀħňĨěĬĩŉĚ
ĮƤěěŋĭńĬȮěŅĔĬńŘĬĔŖěŃŏĶŇŗĴıŌħĩŉĚőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴȮĞŉŗĚŏĶŅěŃŒĝƟȮtensorflow ŏĮƦĬŏėĶŊŗŀĚĴŊŀľĸńĔŒĬ
ĔŅĶĻŉĔļŅȮŐĸŃěŃĶĺĴĩŉĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬŏĴŊŗŀĴňĔŅĶĽĶƟŅĚőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŒľƟĸŉĔȮŐĸŃŏĪėĬŇėĪňŗœĺƟŒĝƟŒĬĔŅĶ
ŏĶňĵĬĶŌƟŒĬĮƤěěŋĭńĬĞŉŗĚĽŅĴŅĶĩŏŀŅĝĬŃĮƤĠľŅħńĚĔĸƞŅĺȮěŅĔĬńŘĬěŃıŌħĩŉĚȮconvolution network ĽņľĶńĭĔŅĶ
ĮĶŃĴĺĸįĸĳŅıȮrecurrent network ĽņľĶńĭĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸŀĬŋĔĶĴŏĺĸŅȮreinforcement learning 
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ĽņľĶńĭŏĔĴĽƢȮŐĸŃȮŏĪėĬŇėĪŅĚħƟŅĬȮunsupervised learning ĞŉŗĚěŃŐĭƞĚŀŀĔŏĮƦĬȮautoencoder ŐĸŃȮ
generative models 

InȮthe last decade (2010-2019), the advances in neural network enable research 
community to achieve an intelligence that we never reach before. This course will involve a 
brief history of AI and the search techniques that is still useful. Next, the basic of neural 
network and machine learning is described. The course use Tensorflow as a tool for the main 
study. The course will cover the new techniques of deep neural network training. Modern 
image processing techniques with convolution neural network are covered. Still, the training 
takes a long time. The inception model that other people already trained are used to speed 
up the overall learning process. The course includes recurrent neural network for time-series 
processing. Next, reinforcement learning with neural network is introduced. Lastly, 
unsupervised learning techniques, autoencoders and generative models are discussed. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĮĶŃĵŋĔĨƢŒĝƟőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭĸŉĔĽŅľĶńĭĮĶŃĴĺĸįĸŐĸŃěņŐĬĔĕƟŀĴŌĸ 

 
 
ĶľńĽĺŇĝŅȮGLA 47. 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Introduction to Data Science 
ȮěņĬĺĬľĬƞĺĵĔŇĨ:ȮȮ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĶŅĵĺŇĝŅĬňŘŐĬŃĬņŐĬĺėŇħıŊŘĬģŅĬŐĸŃŏĪėĬŇėĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĔŅĶėŇħŏĝŇĚĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶĽņĶĺě

ĕƟŀĴŌĸŏĝŇĚĺŇŏėĶŅŃľƢȮľĬƞĺĵěńħŏĔŖĭĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃĴĺĸįĸȮĔŅĶŐĽħĚįĸĕƟŀĴŌĸȮĮƤĠľŅĪŅĚĶŃĭĭŀńĨőĬĴńĨŇŐĸŃ
ĺŇīňŐĔƟĮƤĠľŅĪŅĚĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮľńĺĕƟŀŏĪėĬŇėĺŇīňŀńěĜĶŇĵŃĽņľĶńĭȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 

This course introduces basic concepts and techniques of data science* Data analytic 
thinking* Exploratory data analytics* Data storage and processing* Data visualization* 
Automation problems and data science solutions* Data analytical tools* Intelligent techniques 
for data science topics, 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ěńħĔŅĶĕƟŀĴŌĸŏıŊŗŀŒĝƟŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽņĶĺěŐĸŃĽĶƟŅĚŐĭĭěņĸŀĚĕƟŀĴŌĸ 

2. ĬņŏĽĬŀĕƟŀĴŌĸŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃėŅħĔŅĶĦƢŒĬĶŌĮŐĭĭĳŅıĽņľĶńĭĶŃĭĭŀńĨőĬĴńĨŇȮ 

3. ĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴŏıŊŗŀěńħĪņŐĸŃĺŇŏėĶŅŃľƢĔŅĶĬņŏĽĬŀĕƟŀĴŌĸŐĭĭĽľĽŅĕŅĺŇĝŅħƟĺĵŏĪėĬŇė 

ŀńěĜĶŇĵŃ 

 
 
ĶľńĽĺŇĝŅȮGLA 47/ 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic IG 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀ

ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴňėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚ
ĬńĔĻŉĔļŅ 

Current topics in amlrpmjȮqwqrckȮ_lbȮglqrpskclr_rgml  engineering* the topics to be 
offered depending on staff availability and student interest. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 
2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀ
ĺńħœħƟ 

 
 

ĶľńĽĺŇĝŅȮGLA 470 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic IGG 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
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ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀ

ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴňėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚ
ĬńĔĻŉĔļŅ 

Current topics in amlrpmjȮqwqrckȮ_lbȮglqrpskclr_rgml  engineering* the topics to be 
offered depending on staff availability and student interest. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 
2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃ 
ŏėĶŊŗŀĚĴŊŀĺńħœħƟ 

 
 
ĶľńĽĺŇĝŅȮGLA 471 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ľńĺĕƟŀıŇŏĻļȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Special Topic IT 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: Ȯ1(1-.-7) 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

 
 
 
ėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
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ŏĮƦĬĔŅĶĭĶĶĵŅĵľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĪňŗŏĮƦĬėĺŅĴĶŌƟŒľĴƞȮŕȮľĶŊŀ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒľĴƞȮŕȮőħĵėĦŅěŅĶĵƢįŌƟĽŀĬĴňėĺŅĴıĶƟŀĴŐĸŃŏĶŊŗŀĚĪňŗěŃĽŀĬŏĮƦĬĪňŗĬƞŅĽĬŒěĕŀĚ
ĬńĔĻŉĔļŅ 

Current topics in amlrpmjȮqwqrckȮ_lbȮglqrpskclr_rgml  engineering* the topics to be 
offered depending on staff availability and student interest. 

ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨƞŅĚȮŕȮŒĬĺŇĝŅœħƟ 
2. ĽŅĴŅĶĩŐĽħĚĔŅĶŀŀĔŐĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĝŊŗŀĴőĵĚŏĬŊŘŀľŅŒĬĺŇĝŅĔńĭėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃ 
ŏėĶŊŗŀĚĴŊŀĺńħœħƟ  
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ĳŅėįĬĺĔȮĕ&2,0'ȮĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟ:ȮŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟȮ&Learning Pathway' 

ĝŊŗŀŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟ:ȮĔŅĶěńħĔŅĶĺŇĻĺĔĶĶĴŐĸŃĺŇŏėĶŅŃľƢĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃȮ&Engineering Management 
and Smart Factory System Analysis) ŏıŊŗŀĬņœĮĽŌƞĔŅĶĮĶŃĔŀĭŀŅĝňıŒĬĔŅĶŏĮƦĬĺŇĻĺĔĶįŌƟĭĶŇľŅĶĵŋėŒľĴƞ 
ėņŀīŇĭŅĵŏıŊŗŀŐĬŃĬņŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟ: Ȯ 

ŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟĬňŘĩŌĔŀŀĔŐĭĭĴŅŏıŊŗŀĵĔĶŃħńĭĺŇĻĺĔĶŒľƟĔƟŅĺĽŌƞĭĪĭŅĪįŌƟĭĶŇľŅĶőėĶĚĔŅĶŐĸŃ
ĬńĔĺŇŏėĶŅŃľƢĶŃĭĭĪňŗĴňėĺŅĴŏĕƟŅŒěĶŀĭħƟŅĬĪńŘĚŏĝŇĚŏĪėĬŇėŐĸŃŏĝŇĚīŋĶĔŇěȮĞŉŗĚŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟĬňŘĮĶŃĔŀĭħƟĺĵĺŇĝŅ
ŐĭĭȮM@CKȮěņĬĺĬȮ1ȮĶŅĵĺŇĝŅȮĶŅĵĺŇĝŅĸŃȮ1ȮľĬƞĺĵĔŇĨȮĶĺĴŏĮƦĬȮ7ȮľĬƞĺĵĔŇĨȮőħĵŏĶŇŗĴĨƟĬĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĮŌ
ıŊŘĬģŅĬĪńĔļŃĔŅĶĭĶŇľŅĶěńħĔŅĶĪňŗěņŏĮƦĬįƞŅĬĶŅĵĺŇĝŅȮEEE 4.5..ȮĔŅĶĭĶŇľŅĶőėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ
&electrical engineering project management) ŏıŊŗŀŏĶňĵĬĶŌƟĔŅĶĺŅĚŐįĬĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶ
ěńħĔŅĶĪĶńıĵŅĔĶȮėĺĭėŌƞĔńĭĶŅĵĺŇĝŅȮEEE 4.6..ȮŏĻĶļģĻŅĽĨĶƢĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅȮ&economics for 
electrical engineering) ŏıŊŗŀŒľƟĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴėŋƟĴėƞŅĕŀĚĔŅĶĸĚĪŋĬŐĸŃĨńħĽŇĬŒěŏĝŇĚīŋĶĔŇěœħƟŀĵƞŅĚ
ŐĴƞĬĵņȮĞŉŗĚŏĴŊŗŀįƞŅĬĶŅĵĺŇĝŅĪńŘĚĽŀĚħńĚĔĸƞŅĺĕƟŅĚĨƟĬěŅĔĬńŘĬěŃĴŋƞĚŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĽŌƞĔŅĶĮĢŇĭńĨŇěĶŇĚŒĬ
ĶŅĵĺŇĝŅȮEEE 310..ȮĺŇĻĺĔĶĶĴĺŇŏėĶŅŃľƢĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃȮ&smart factory system analyst 
engineering) ŏıŊŗŀİƗĔİĬĔŅĶŏĮƦĬĬńĔĺŇŏėĶŅŃľƢĶŃĭĭĪňŗĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶįĸŇĨœĮĽŌƞ
őĶĚĚŅĬŀńěĜĶŇĵŃőħĵŏĝŊŗŀĴőĵĚŏĪėőĬőĸĵňŏĕƟŅĔńĭĔŅĶĭĶŇľŅĶěńħĔŅĶœħƟŀĵƞŅĚœĶƟĶŀĵĨƞŀ 
ĽĴĶĶĩĬŃľĶŊŀėŋĦĽĴĭńĨŇĪňŗėĺĶĴňĔƞŀĬĻŉĔļŅ:  

/,ȮįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňŏĮƦĬŀĵƞŅĚĨŗņȮĶĺĴĩŉĚįŌƟĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔĽĩŅĭńĬŒĬĨƞŅĚĮĶŃŏĪĻ 
ŐĸƟĺŏĪňĵĭőŀĬĺŋĥŇĔŅĶĻŉĔļŅŒľƟŏĪňĵĭŏĪƞŅĔńĭĶŃħńĭĮĶŇĠĠŅĨĶňȮ 

2,ȮĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĪňŗĔņĸńĚĻŉĔļŅŀĵŌƞŒĬĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮľĶŊŀĳŅėĺŇĝŅĺŇĻĺĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮľĶŊŀĳŅėĺŇĝŅĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮľĶŊŀ 
ĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚ 

 

ŀĚėƢĮĶŃĔŀĭĕŀĚŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟ8 

ŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĔŅĶěńħĔŅĶĺŇĻĺĔĶĶĴŐĸŃĺŇŏėĶŅŃľƢĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃȮŏıŊŗŀĬņœĮĽŌƞ
ĔŅĶĮĶŃĔŀĭŀŅĝňıŒĬĔŅĶŏĮƦĬĺŇĻĺĔĶįŌƟĭĶŇľŅĶĵŋėŒľĴƞȮĮĶŃĔŀĭħƟĺĵȮ1ȮĶŅĵĺŇĝŅĶŌĮŐĭĭȮM@CKȮŏıŊŗŀŒľƟĭĶĶĸŋ
ŏĮƚŅľĴŅĵĕŀĚŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟȮħńĚĬňŘ 

ĸņħńĭ ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 

3 ECE 310..ȮĺŇĻĺĔĶĶĴĺŇŏėĶŅŃľƢĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃ 
&Smart Factory System analyst Engineering' 

3 

0 ECE 4.6..ȮŏĻĶļģĻŅĽĨĶƢĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ 
&Economics for Electrical Engineering' 

3 
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ĸņħńĭ ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 

/ ECE 4.5..ȮĔŅĶĭĶŇľŅĶőėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅ 
&Electrical Engineering Project Management' 

3 

 

ĕƟŀĔņľĬħĔŅĶŏĶňĵĬĶŌƟ: 

įŌƟŏĶňĵĬěŃĨƟŀĚŏĕƟŅŏĶňĵĬĨŅĴĸņħńĭĕńŘĬĕŀĚĔŅĶŏĶňĵĬĶŌƟŒľƟėĶĭĪńŘĚȮ3ȮĶŅĵĺŇĝŅȮőħĵĶŅĵĺŇĝŅȮCCCȮ4.5..Ȯ
ŐĸŃCCCȮ4.6..ȮĽŅĴŅĶĩŏĶňĵĬıĶƟŀĴĔńĬœħƟȮŐĨƞěŃĨƟŀĚįƞŅĬĶŅĵĺŇĝŅĪńŘĚĽŀĚĩŉĚěŃĽŅĴŅĶĩŏĶňĵĬĶŅĵĺŇĝŅȮ 
CCCȮ310..ȮœħƟȮĨŅĴĪňŗŐĽħĚŒĬŐįĬįńĚŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟȮŐĸŃěŃĨƟŀĚįƞŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃĶŃħńĭ
ĶŅĵĺŇĝŅŐĸŃœħƟŏĔĶħœĴƞĨŗņĔĺƞŅȮ@ ŒĬĪŋĔĶŅĵĺŇĝŅěŅĔĔŅĶĮĶŃŏĴŇĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬȮěŉĚěŃœħƟĶńĭȮCertificate 
ĶńĭĶŀĚěŅĔĴľŅĺŇĪĵŅĸńĵȮŐĸŃįŌƟŏĶňĵĬĽŅĴŅĶĩĬņľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĬńŘĬȮŕȮŏĪňĵĭőŀĬĔńĭĺŇĝŅŒĬľĸńĔĽŌĨĶĶŃħńĭ
ĮĶŇĠĠŅȮ&Degree Program) œħƟȮĪńŘĚĬňŘŒľƟĕŉŘĬŀĵŌƞĔńĭŏĚŊŗŀĬœĕĔŅĶŏĪňĵĭőŀĬĕŀĚľĸńĔĽŌĨĶĪňŗĕŀŏĪňĵĭőŀĬŐĸŃŏĮƦĬœĮ
ĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 

 
 

 

 

 

 

 

 

őħĵŏĴŊŗŀěĭěŅĔŏĽƟĬĪŅĚĔŅĶŏĶňĵĬĶŌƟĬňŘȮįŌƟŏĶňĵĬěŃœħƟĶńĭėĺŅĴĶŌƟŀĵƞŅĚėĶĭĩƟĺĬĪňŗĮĶŃĔŀĭħƟĺĵ 

 /,ȮK-Knowledge:ȮĴňėĺŅĴĶŌƟŏĝŇĚĸŉĔħƟŅĬĔŅĶěńħĔŅĶĺŇĻĺĔĶĶĴȮĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃȮőħĵĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĩŉĚľĸńĔĔŅĶ
ŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĔŅĶĨńħĽŇĬŒěœħƟ 

 0,ȮS-Skills:ȮĴňĪńĔļŃĔŅĶŀŀĔŐĭĭŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅĺŇĻĺĔĶĶĴŒĬĽĩŅĬĔŅĶĦƢěĶŇĚŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı ĶĺĴĩŉĚĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢįĸĸńıīƢŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚŏĝŇĚĔĸĵŋĪīƢ ŐĸŃĪńĔļŃĔŅĶ
ĽŊŗŀĽŅĶŀĚėƢėĺŅĴĶŌƟįƞŅĬĔŅĶŏĕňĵĬŐĸŃĬņŏĽĬŀŀĵƞŅĚĴŊŀŀŅĝňı 

 1,ȮE-Ethics:ȮĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬőħĵĵŉħĴńŗĬŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĺŇĻĺĔĶĶĴŀĵƞŅĚŏėĶƞĚėĶńħȮŐĸŃėņĬŉĚĩŉĚ
ėĺŅĴĮĸŀħĳńĵȮįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

 2,ȮC-Characters:ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊĭėƟĬŐĸŃŏĶňĵĬĶŌƟŏĪėőĬőĸĵňŀŋĭńĨŇŒľĴƞħƟĺĵĨĬŏŀĚȮŏıŊŗŀĔŅĶ
ĮĶńĭĨńĺŐĸŃŏĮƦĬįŌƟĬņĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬŀŋĨĽŅľĔĶĶĴĵŋėħŇěŇĪńĸ 

 

CCCȮ4.5.. CCCȮ4.6.. 

CCCȮ310.. 
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ĳŅėįĬĺĔȮĕ&0,1) ĶŅĵĸŃŏŀňĵħľĬƞĺĵĔŅĶŏĶňĵĬĶŌƟ:ȮĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEM 
 

ȮȮȮĕ&0,1,/'ȮĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEMȮ&ĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚŒĬȮLearning pathway' 
 

ȮĶľńĽĶŅĵĺŇĝŅȮȮȮECE 4.5.. 
ȮĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĔŅĶĭĶŇľŅĶőėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Cjcarpga_jȮEngineering Project Management 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: ȮȮȮȮȮȮȮȮ 1Ȯ(1-.-7) 
ȮěņĬĺĬŏĺĸŅĪňŗŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ:  23ȮĝńŗĺőĴĚ 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĺńĢěńĔĶőėĶĚĔŅĶŐĸŃĔŅĶĭĶŇľŅĶĕŀĭŏĕĨĚŅĬȮĔŅĶĺŅĚŐįĬŐĸŃėĺĭėŋĴőėĶĚĔŅĶħƟĺĵŏĪėĬŇėőėĶĚĕƞŅĵ

ĚŅĬŐĸŃŐĔĬĨƢĝŅĶƢĨȮĔŅĶĭĶŇľŅĶěńħĔŅĶĪĶńıĵŅĔĶĭŋėėĸŐĸŃŏėĶŊŗŀĚěńĔĶȮĔŅĶĮĶŃĴŅĦĔŅĶĨƟĬĪŋĬŐĸŃĔŅĶ
ėĺĭėŋĴĚĭĮĶŃĴŅĦȮĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚŐĸŃėŋĦĳŅıŒĬőėĶĚĔŅĶĺŇĻĺĔĶĶĴœĲĲƚŅȮĔġľĴŅĵȮĽńĠĠŅȮ 
ŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňıŒĬĔŅĶĭĶŇľŅĶĚŅĬĔƞŀĽĶƟŅĚľĶŊŀĨŇħĨńŘĚĶŃĭĭ 

Rfc course covers the project life cycle and scope management in engineering 
projects*Topics include project planning and control using network-based techniques such as 
the Critical Path Method (CPM) and the Program Evaluation and Review Technique (PERT), as 
well as Gantt charts for scheduling and monitoring* The course also addresses human resource 
and equipment management, cost estimation and budget control, risk management, and 
quality management in electrical engineering projects* In addition, relevant laws, contracts, 
and professional ethics related to construction and system installation management are 
examined. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩĭŌĶĦŅĔŅĶŏėĶŊŗŀĚĴŊŀĭĶŇľŅĶőėĶĚĔŅĶȮŏıŊŗŀĺŅĚŐįĬȮėĺĭėŋĴėĺŅĴŏĽňŗĵĚȮŐĸŃĽƞĚĴŀĭĚŅĬĪňŗ

ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴœĲĲƚŅŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵȮĳŅĵŒĨƟĕƟŀĔņľĬħĪŅĚĔġľĴŅĵŐĸŃěĶĶĵŅĭĶĶĦ

ĺŇĝŅĝňıœħƟ 
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ĶŅĵĸŃŏŀňĵħŏıŇŗĴŏĨŇĴĽņľĶńĭĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEM:  
ŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&Rubric) ĽņľĶńĭĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEM 

ĶŃħńĭ 
&Level) 

ėņŀīŇĭŅĵėĺŅĴĽŅĴŅĶĩŏıŊŗŀŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬ 
(Performance Criteria) 

Level 1 ĽŅĴŅĶĩĶŃĭŋŏėĶŊŗŀĚĴŊŀĭĶŇľŅĶőėĶĚĔŅĶıŊŘĬģŅĬȮŐĸŃĶńĭĪĶŅĭĩŉĚĭĪĭŅĪ
ėĺŅĴĽņėńĠĕŀĚĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚȮĕƟŀĔġľĴŅĵȮŐĸŃěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňıȮőħĵĨƟŀĚŀŅĻńĵĔŅĶĝňŘŐĬŃŒĬĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 

Level 2 ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĭĶŇľŅĶőėĶĚĔŅĶœħƟŒĬĶŃħńĭŏĭŊŘŀĚĨƟĬȮĴňĔŅĶĺŅĚŐįĬ
ĚŅĬŐĸŃĶŃĭŋėĺŅĴŏĽňŗĵĚŏĭŊŘŀĚĨƟĬœħƟĭƟŅĚȮŐĸŃŐĽħĚėĺŅĴŏĕƟŅŒěŒĬĔŅĶĬņ
ĕƟŀĔġľĴŅĵľĶŊŀěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĴŅŒĝƟĮĶŃĔŀĭĔŅĶħņŏĬŇĬĚŅĬœħƟ
ĭŅĚĽƞĺĬ 

Level 3* ĽŅĴŅĶĩĭŌĶĦŅĔŅĶŏėĶŊŗŀĚĴŊŀĨƞŅĚŕȮŏıŊŗŀĺŅĚŐįĬȮėĺĭėŋĴėĺŅĴŏĽňŗĵĚȮŐĸŃ
ĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĪňŗĔņľĬħȮőħĵĮĢŇĭńĨŇĨŅĴĕƟŀ
ĔġľĴŅĵŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňıŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃėĶĭĩƟĺĬ 

Level 4 ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃěńħĔŅĶėĺŅĴŏĽňŗĵĚŏĝŇĚĸŉĔıĶƟŀĴĔņľĬħŐįĬĽņĶŀĚĪňŗ
ĝńħŏěĬȮĨĸŀħěĬĽŅĴŅĶĩĨńħĽŇĬŒěŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬŒĬőėĶĚĔŅĶĳŅĵŒĨƟ
ĔĶŀĭĔġľĴŅĵŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňıœħƟŀĵƞŅĚŐĴƞĬĵņ 

Level 5 ĽŅĴŅĶĩĭĶŇľŅĶőėĶĚĔŅĶħƟĺĵŐĬĺĮĢŇĭńĨŇĪňŗŏĮƦĬŏĸŇĻȮėŅħĔŅĶĦƢėĺŅĴŏĽňŗĵĚ
ŏĝŇĚĵŋĪīĻŅĽĨĶƢĸƞĺĚľĬƟŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃŐĽħĚĳŅĺŃįŌƟĬņħƟŅĬ
ėĺŅĴőĮĶƞĚŒĽŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňıŀĵƞŅĚőħħŏħƞĬŒĬĶŃħńĭĺŇĝŅĝňı 

 
 

ȮĶľńĽĶŅĵĺŇĝŅȮȮȮECE 4.6.. 
ȮĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ŏĻĶļģĻŅĽĨĶƢĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Economics for Electrical Engineering 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: ȮȮȮȮȮȮȮȮ 1Ȯ(1-.-7) 
ȮěņĬĺĬŏĺĸŅĪňŗŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ:  23ȮĝńŗĺőĴĚ 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅĭńĚėńĭ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 
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ȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮĴŌĸėƞŅŏĚŇĬĨŅĴŏĺĸŅȮĔŅĶĺŇŏėĶŅŃľƢĔĶŃŐĽŏĚŇĬĽħ 

ĔŅĶĮĶŃŏĴŇĬėĺŅĴėŋƟĴėƞŅĕŀĚĔŅĶĸĚĪŋĬŒĬőėĶĚĔŅĶĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ŏĝƞĬȮőĶĚœĲĲƚŅȮĶŃĭĭĽŅĵĽƞĚȮľĶŊŀőėĶĚĔŅĶ
ŀĬŋĶńĔļƢıĸńĚĚŅĬ'ȮőħĵŒĝƟĺŇīňĴŌĸėƞŅĮƤěěŋĭńĬĽŋĪīŇȮŀńĨĶŅįĸĨŀĭŐĪĬĳŅĵŒĬȮŐĸŃŀńĨĶŅĽƞĺĬįĸĮĶŃőĵĝĬƢĨƞŀĨƟĬĪŋĬȮ
ĔŅĶĺŇŏėĶŅŃľƢěŋħėŋƟĴĪŋĬȮĔŅĶėŇħėƞŅŏĽŊŗŀĴĶŅėŅȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŀƞŀĬœľĺȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĔŅĶĪħŐĪĬ
ŏėĶŊŗŀĚěńĔĶ 

Rfc courseȮintroduces the fundamental principles of engineering economics* Topics 
include the time value of money and cash flow analysis*ȮThe course covers economic 
evaluation of investment projects in electrical engineeringŰsuch as power plants, 
transmission systems, and energy conservation projectsŰusing methods including Net Present 
Value (NPV), Internal Rate of Return (IRR), and BenefitůCost Ratio (B/C ratio)* Additional topics 
include break-even analysis, depreciation methods, sensitivity analysis, and replacement 
analysis of equipment and machinery.Ȯ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 

1. ĽŅĴŅĶĩĭŌĶĦŅĔŅĶľĸńĔĔŅĶĪŅĚŏĻĶļģĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴėŋƟĴėƞŅȮĺŇŏėĶŅŃľƢ 

ėĺŅĴŀƞŀĬœľĺȮŐĸŃĨńħĽŇĬŒěĸĚĪŋĬŒĬőėĶĚĔŅĶĺŇĻĺĔĶĶĴœĲĲƚŅœħƟŀĵƞŅĚĽĴŏľĨŋĽĴįĸȮĳŅĵŒĨƟ

ĽĩŅĬĔŅĶĦƢĪňŗĴňėĺŅĴœĴƞŐĬƞĬŀĬ 

ĶŅĵĸŃŏŀňĵħŏıŇŗĴŏĨŇĴĽņľĶńĭĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEM:  
ŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&Rubric) ĽņľĶńĭĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEM 

ĶŃħńĭ 
&Level) 

ėņŀīŇĭŅĵėĺŅĴĽŅĴŅĶĩŏıŊŗŀŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬ 
(Performance Criteria) 

Level 1 ĽŅĴŅĶĩĶŃĭŋŀĚėƢĮĶŃĔŀĭĕŀĚĔĶŃŐĽŏĚŇĬĽħŐĸŃħńĝĬňĝňŘĺńħĪŅĚĔŅĶŏĚŇĬ
ŏĭŊŘŀĚĨƟĬœħƟȮŐĸŃĶńĭĪĶŅĭĩŉĚėĺŅĴĽņėńĠĕŀĚĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŀƞŀĬœľĺ
ŒĬĔŅĶĨńħĽŇĬŒěĸĚĪŋĬȮőħĵĨƟŀĚŀŅĻńĵĔŅĶĝňŘŐĬŃŒĬĔŅĶėņĬĺĦŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 

Level 2 ĽŅĴŅĶĩėņĬĺĦŐĸŃĮĶŃŏĴŇĬėĺŅĴėŋƟĴėƞŅĪŅĚĔŅĶŏĚŇĬŏĭŊŘŀĚĨƟĬœħƟȮĴňĔŅĶ
ĺŇŏėĶŅŃľƢėĺŅĴŀƞŀĬœľĺŐĸŃŏĮĶňĵĭŏĪňĵĭőėĶĚĔŅĶœħƟĭŅĚĽƞĺĬȮőħĵĔņĸńĚ
ıńĥĬŅĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏıŊŗŀĨńħĽŇĬŒěĳŅĵŒĨƟėĺŅĴœĴƞŐĬƞĬŀĬŒľƟĴň
ėĺŅĴėĶĭĩƟĺĬĴŅĔĕŉŘĬ 

Level 3* ĽŅĴŅĶĩĭŌĶĦŅĔŅĶľĸńĔĔŅĶŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴėŋƟĴėƞŅȮ
ĺŇŏėĶŅŃľƢėĺŅĴŀƞŀĬœľĺȮŐĸŃŏĮĶňĵĭŏĪňĵĭŏıŊŗŀĨńħĽŇĬŒěĸĚĪŋĬŒĬőėĶĚĔŅĶ
ĺŇĻĺĔĶĶĴœĲĲƚŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĽĴŏľĨŋĽĴįĸ 
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ĶŃħńĭ 
&Level) 

ėņŀīŇĭŅĵėĺŅĴĽŅĴŅĶĩŏıŊŗŀŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬ 
(Performance Criteria) 

Level 4 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬŐĸŃėĺŅĴŏĽňŗĵĚŒĬőėĶĚĔŅĶĪňŗĞńĭĞƟŀĬœħƟŀĵƞŅĚ
ŐĴƞĬĵņȮıĶƟŀĴŏĽĬŀĪŅĚŏĸŊŀĔĪňŗŏľĴŅŃĽĴĪňŗĽŋħŏıŊŗŀĽĶƟŅĚėĺŅĴėŋƟĴėƞŅĽŌĚĽŋħ
ŒľƟĔńĭőėĶĚĔŅĶĳŅĵŒĨƟĽĳŅĺŃĔŅĶĦƢĨƞŅĚŕ 

Level 5 ĽŅĴŅĶĩĮĶŃŏĴŇĬėĺŅĴėŋƟĴėƞŅŏĝŇĚĸŉĔőħĵĭŌĶĦŅĔŅĶĮƤěěńĵėĺŅĴœĴƞŐĬƞĬŀĬ
ĶŀĭħƟŅĬŀĵƞŅĚėĶĭĩƟĺĬȮŐĸŃĴňĺŇĽńĵĪńĻĬƢŒĬĔŅĶĔņľĬħĪŇĻĪŅĚĔŅĶĸĚĪŋĬ
ŏĝŇĚĔĸĵŋĪīƢŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴœħƟŀĵƞŅĚŏĮƦĬŏĸŇĻ 

 

 

ĶľńĽĶŅĵĺŇĝŅȮȮȮECE 310.. 
ĝŊŗŀĶŅĵĺŇĝŅȮȮȮȮ&ĳŅļŅœĪĵ':  ĺŇĻĺĔĶĶĴĺŇŏėĶŅŃľƢĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĳŅļŅŀńĚĔķļ': Qk_prȮD_armpwȮQwqrckȮ_l_jwqrȮCleglccpgle 
ȮěņĬĺĬľĬƞĺĵĔŇĨ: ȮȮȮȮȮȮȮȮ 1Ȯ(1-.-7) 
ȮěņĬĺĬŏĺĸŅĪňŗŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ:  23ȮĝńŗĺőĴĚ 
ȮĮĶŃŏĳĪĕŀĚĶŅĵĺŇĝŅ:ȮȮȮȮĶŅĵĺŇĝŅŏĸŊŀĔ 
ȮŏĚŊŗŀĬœĕĕŀĚĶŅĵĺŇĝŅȮ&ĩƟŅĴň': 

o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĔƞŀĬ: ȮœĴƞĴň 
o ĶŅĵĺŇĝŅĪňŗĭńĚėńĭĶƞĺĴ:  œĴƞĴň 
o ŀŊŗĬŕȮ&ĶŃĭŋ': ............................................................................................................... 

ȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ:Ȯ 
ĽĺĴĭĪĭŅĪĺŇĻĺĔĶĺŇŏėĶŅŃľƢĶŃĭĭŏıŊŗŀŏĮĸňŗĵĬőĶĚĚŅĬŐĭĭħńŘĚŏħŇĴŒľƟŏĮƦĬőĶĚĚŅĬŀńěĜĶŇĵŃħƟĺĵ

ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃŏĪėőĬőĸĵňĽĴńĵŒľĴƞȮŏĶňĵĬĶŌƟĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĶŃĭĭœĲĲƚŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨ
ŀńĨőĬĴńĨŇȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĞĬŏĞŀĶƢŐĸŃŀŋĮĔĶĦƢĨĶĺěĺńħĪŅĚœĲĲƚŅŏıŊŗŀŏĔŖĭĕƟŀĴŌĸįƞŅĬĶŃĭĭȮIoT ĔŅĶŀŀĔŐĭĭ
ŐĸŃőĮĶŐĔĶĴĶŃĭĭėĺĭėŋĴŀńĨőĬĴńĨŇȮ&PLC/SCADA) ŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĪņĚŅĬŐĸŃĸħĔŅĶŒĝƟıĸńĚĚŅĬȮ
ĔŅĶĭĶŇľŅĶěńħĔŅĶĕƟŀĴŌĸıĸńĚĚŅĬȮĨĸŀħěĬĔŅĶėņĬĺĦľŅėĺŅĴėŋƟĴėƞŅŒĬĔŅĶĮĶńĭĮĶŋĚĶŃĭĭ 

Role-play as a system analyst to transform traditional factories into smart factories 
using electrical engineering and modern technologies* Study the analysis of electrical power 
systems and automated production processes* application of sensors and electrical 
measurement devices for data acquisition via IoT systems*Ȯdesign and programming of 
industrial automation control systems (PLC/SCADA) to enhance operational efficiency and 
reduce energy consumption* energy data management* and cost-benefit analysis of system 
upgrades. 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&Learning Outcome): 
1. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĭŌĶĦŅĔŅĶŏĪėőĬőĸĵňĶŃĭĭėĺĭėŋĴŀńĨőĬĴńĨŇŐĸŃȮIoT ŏıŊŗŀĵĔĶŃħńĭőĶĚĚŅĬ

ħńŘĚŏħŇĴĽŌƞőĶĚĚŅĬŀńěĜĶŇĵŃȮıĶƟŀĴĪńŘĚĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĔŅĶěńħĔŅĶıĸńĚĚŅĬŐĸŃėĺŅĴėŋƟĴėƞŅŒĬĔŅĶ

ĸĚĪŋĬœħƟŀĵƞŅĚĽĴŏľĨŋĽĴįĸ 

 

 

ĶŅĵĸŃŏŀňĵħŏıŇŗĴŏĨŇĴĽņľĶńĭĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEM:  
ŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&Rubric) ĽņľĶńĭĶŅĵĺŇĝŅĶŌĮŐĭĭȮOBEM 

ĶŃħńĭ 
&Level) 

ėņŀīŇĭŅĵėĺŅĴĽŅĴŅĶĩŏıŊŗŀŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬ 
(Performance Criteria) 

Level 1 ĽŅĴŅĶĩĶŃĭŋŀĚėƢĮĶŃĔŀĭıŊŘĬģŅĬĕŀĚőėĶĚĽĶƟŅĚĶŃĭĭœĲĲƚŅŐĸŃ
ŏėĶŊŗŀĚĴŊŀŒĬĶŃĭĭŀńĨőĬĴńĨŇľĶŊŀȮIoT œħƟȮŐĸŃĶńĭĪĶŅĭĩŉĚĭĪĭŅĪĕŀĚ
ĕƟŀĴŌĸıĸńĚĚŅĬŐĸŃėĺŅĴėŋƟĴėƞŅŒĬĔŅĶĮĶńĭĮĶŋĚőĶĚĚŅĬȮőħĵĨƟŀĚŀŅĻńĵ
ĔŅĶĝňŘŐĬŃŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭŀĵƞŅĚŏĮƦĬĕńŘĬĨŀĬ 

Level 2 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĶŃĭĭŀńĨőĬĴńĨŇŐĸŃȮIoT œħƟŒĬ
ĶŃħńĭıŊŘĬģŅĬȮĴňėĺŅĴŏĕƟŅŒěŒĬĔŅĶĭŌĶĦŅĔŅĶĶŃĭĭŐĸŃĔŅĶėņĬĺĦ
ėĺŅĴėŋƟĴėƞŅŏĭŊŘŀĚĨƟĬȮőħĵĔņĸńĚıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶĕƟŀĴŌĸıĸńĚĚŅĬ
ŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭŒľƟĴňėĺŅĴĽĴĭŌĶĦƢĵŇŗĚĕŉŘĬ 

Level 3* ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĭŌĶĦŅĔŅĶŏĪėőĬőĸĵňĶŃĭĭŀńĨőĬĴńĨŇŐĸŃȮIoT ŏıŊŗŀ
ĵĔĶŃħńĭőĶĚĚŅĬħńŘĚŏħŇĴŒľƟŏĮƦĬőĶĚĚŅĬŀńěĜĶŇĵŃœħƟěĶŇĚȮıĶƟŀĴĮĶŃŏĴŇĬ
ĮĶŃĽŇĪīŇĳŅııĸńĚĚŅĬŐĸŃėĺŅĴėŋƟĴėƞŅŒĬĔŅĶĸĚĪŋĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃ
ĽĴŏľĨŋĽĴįĸ 

Level 4 ĽŅĴŅĶĩŀŀĔŐĭĭĶŃĭĭőĶĚĚŅĬŀńěĜĶŇĵŃĪňŗĴňėĺŅĴĞńĭĞƟŀĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚȮıĶƟŀĴĬņŏĽĬŀŐĬĺĪŅĚŏĝŇĚĶŋĔŒĬĔŅĶěńħĔŅĶıĸńĚĚŅĬ
ŐĸŃĺŇŏėĶŅŃľƢėĺŅĴėŋƟĴėƞŅĪňŗĽĶƟŅĚįĸĮĶŃőĵĝĬƢĽŌĚĽŋħŒľƟĔńĭŀĚėƢĔĶ 

Level 5 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĬĺńĨĔĶĶĴĕńŘĬĽŌĚŒĬĔŅĶŀŀĔŐĭĭĶŃĭĭŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩėŅħĔŅĶĦƢŐĬĺőĬƟĴĔŅĶŒĝƟıĸńĚĚŅĬŏĝŇĚĸŉĔȮŐĸŃĴň
ĺŇĽńĵĪńĻĬƢŒĬĔŅĶĨńħĽŇĬŒěĸĚĪŋĬŏıŊŗŀĮĶńĭĮĶŋĚőĶĚĚŅĬŒĬĶŃħńĭĵŋĪīĻŅĽĨĶƢ
ĕŀĚŀĚėƢĔĶœħƟŀĵƞŅĚőħħŏħƞĬ 
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ĳŅėįĬĺĔȮėȮȮĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶŐĸŃŏěƟŅľĬƟŅĪňŗŒĬľĸńĔĽŌĨĶȮ 
 

ĳŅėįĬĺĔȮė/ȮĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 
 

ĶĻ, ħĶ,ĴĚėĸȮĔĚĻƢľŇĶńĠ 
Assoc. Prof. Dr. Mongkol Konghirun 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ0..1ȮȮȮ Ph.D. (Electrical Engineering), The Ohio State University, U.S.A. 
ĮƖȮė,Ļ,Ȯ/777Ȯ M.S. (Electrical Engineering), The Ohio State University, U.S.A. 
ĮƖȮı,Ļ,Ȯ0316Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

/' F_raf_t_lgaf*ȮL,*ȮQ_lequ_le*Ȯ?,*ȮLsrumle*ȮQ,Ȯ_lbȮImlefgpsl*ȮK,Ȯ&0.02',Ȯ
Ŵ@gdspa_rgmlȮGbclrgƱa_rgmlȮdpmkȮK_elcrgaȮDjsvȮBgqrpg`srgmlȮ`wȮsqgleȮRKPȮ
Qclqmp+@_qcbȮUgpcjcqqȮNmucpȮRp_lqdcpȮQwqrckŵ*ȮGCCCȮ?aacqq,ȮTmj,Ȯ/0*ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
nn,Ȯ31/56+31/66,ȮBMG8Ȯ/.,//.7-?AACQQ,0.02,1160716, 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮQamnsq 

0' Lsrumle*ȮQ,*ȮF_raf_t_lgaf*ȮL,*ȮQ_lequ_le*Ȯ?,*ȮKshh_jgltgksr*ȮC,Ȯ_lbȮ
Imlefgpsl*ȮK,Ȯ&0.02',ȮŴNpgk_pwȮqgbcȮamlrpmjȮrcaflgoscȮdmpȮa_n_agrgtcȮnmucpȮ
rp_lqdcpȮqwqrckȮugrfmsrȮ_lwȮugpcjcqqȮdccb`_aiŵ*ȮGlrcpl_rgml_jȮHmspl_jȮmdȮ
NmucpȮCjcarpmlgaqȮ_lbȮBpgtcȮQwqrckqȮ&GHNCBQ',ȮTmj,Ȯ/3*ȮLm,Ȯ0*Ȯnn, /1.6+Ȯ
/1/6,ȮBMGȮ8Ȯ/.,//37/-ghncbq,t/3,g0,nn/1.6+/1/6, 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮȮQamnsq 

1' Lsrumle*ȮQ,*ȮKshh_jgltgksr*ȮC,*ȮQ_lequ_le*Ȯ?,*ȮF_raf_t_lgaf*ȮL,Ȯ_lbȮ
Imlefgpsl*ȮK,Ȯ&0.01',ȮŴBcqgelȮesgbcjglcȮmdȮa_n_agrgtcȮnmucpȮrp_lqdcpȮ
qwqrckȮrmȮ_afgctcȮr_pecrcbȮmsrnsrȮnmucpŵ*ȮGlrcpl_rgml_jȮHmspl_jȮmdȮ
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NmucpȮCjcarpmlgaqȮ_lbȮBpgtcȮQwqrckqȮ&GHNCBQ',ȮTmj,Ȯ/2*ȮLm,Ȯ1*Ȯnn,Ȯ/7./+Ȯ
/7/.,ȮBMG8 /.,//37/-ghncbq,t/2,g1,nn/7./+/7/. 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮQamnsq 

 

 
2' Imlefgpsl*ȮK,*ȮLsrumle*ȮQ,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮF_raf_t_lgaf*ȮL,Ȯ&0.01',Ȯ
ŴBcqgelȮmdȮrfcȮrp_lqkgrrcpȮamgjȮsqcbȮglȮugpcjcqqȮnmucpȮrp_lqdcpȮqwqrckȮ
`_qcbȮmlȮeclcrgaȮ_jempgrfkŵ*ȮGlrcpl_rgml_jȮHmspl_jȮmdȮNmucpȮCjcarpmlgaqȮ
_lbȮBpgtcȮQwqrckqȮ&GHNCBQ',ȮTmj,Ȯ/2*ȮLm,Ȯ2*Ȯnn,Ȯ01.5+01/6,ȮBMG8Ȯ
/.,//37/-ghncbq,t/2,g2,Ȯ 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮQamnsq 

/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 
+ 

/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 
+ 

/,2 L_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 
+ 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 

- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 102 ŏĪėőĬőĸĵňœĲĲƚŅȮ/Ȯ&œĲĲƚŅĔņĸńĚ' 
&Electrotechnology I &Power'' 

3 23 

EEE 105 ĺĚěĶœĲĲƚŅȮ 
&Electric Circuits'Ȯ 

1 23 

EEE 321 ŏėĶŊŗŀĚĔĸœĲĲƚŅȮ0Ȯ 
&Electrical Machines II'Ȯ 

3 45 

EEE 397 őėĶĚĚŅĬĵƞŀĵĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ 
&Electrical Engineering Mini Project' 

1 /3 

EEE 437 
 

ĶŃĭĭœĲĲƚŅĔņĸńĚĽņľĶńĭěƞŅĵĶĩœĲ 
(Railway Electrification) 

3 45 

EEE 273 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ2 / /3 

http://doi.org/10.11591/ijpeds.v14.i3.pp1901-1910
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

 &Electrical Engineering Laboratory IV) 
EEE 498 őėĶĚĚŅĬŀŀĔŐĭĭĭŌĶĦŅĔŅĶĕńŘĬĽŌĚȮ 

&Capstone Design Project'Ȯ 
1 /3 

EEE 499 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮ 
&Electrical Engineering Project' 

3 23 

EEE 605 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

36 + 

EEE 606 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

12 + 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 

ȮȮȮ+ 
3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 

- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 605 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

36 + 

EEE 606 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

12 + 
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ĶĻ,ȮħĶ,ŀĬĺńĝȮŐĽĚĽĺƞŅĚ 
Assoc. Prof. Dr. Anawach Sangswang 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ, 2003 Ph.D. (Electrical Engineering), Drexel University, U.S.A. 

 ĮƖȮė,Ļ, 1999  M.Sc. (Electrical Engineering), Drexel University, U.S.A. 

 ĮƖȮı,Ļ, 2538  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'* ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 

 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

/' Tmmrrgnpscv*ȮI,*ȮQ_lequ_le*Ȯ?,*ȮF_raf_t_lgaf*ȮL,Ȯ_lbȮKshh_jgltgksr*ȮC,Ȯ

&0.02',Ȯ Bwl_kgaȮGNRȮQwqrckȮMncp_rgleȮSlbcpȮ@gdspa_rgmlȮNfclmkclmlȮdmpȮ

PcbsagleȮMsrnsrȮNmucpȮNsjq_rgml *ȮGCCCȮ?aacqq,ȮTmj,Ȯ/0*Ȯnn,Ȯ6/536+6/55/,Ȯ 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮQamnsq 

0' F_raf_t_lgaf*ȮL,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮL_crgj_bb_lml*ȮQ,Ȯ&0.02',Ȯ ?ȮKsrs_jjwȮ

AmsnjcbȮQr_`gjgx_rgmlȮAmgjȮAmlƱesp_rgmlȮdmpȮCjcarpmk_elcrgaȮJctgr_rgmlȮ

KcjrgleȮugrfȮDpcosclawȮAmlqgbcp_rgml *ȮGCCCȮ?aacqq,ȮTmj,Ȯ/0*Ȯnn,Ȯ0.03+

0.1/,ȮBmg8Ȯ/.,//.7-?AACQQ,0.01,1126/71, 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮQamnsq 

1' ?bfgi_pg*Ȯ?,*ȮHsp_bm*ȮD,*ȮL_crgj_bb_lml*ȮQ,*ȮQ_lequ_le*Ȯ?,*ȮI_kcj*ȮQ,Ȯ_lbȮ

C`ccb*ȮK,Ȯ&0.01',ȮŴQrmaf_qrgaȮMnrgk_jȮNmucpȮDjmuȮ?l_jwqgqȮmdȮNmucpȮ

QwqrckȮugrfȮPclcu_`jcȮClcpewȮQmspacqȮsqgleȮ?b_nrgtcȮJgefrlgleȮ

?rr_afkclrȮNpmacbspcȮMnrgkgxcpŵ*ȮGlrcpl_rgml_jȮHmspl_jȮmdȮCjcarpga_jȮ

NmucpȮ$ȮClcpewȮQwqrckq,ȮTmj,Ȯ/31*Ȯnn,Ȯ/.71/2,ȮBmg8Ȯ

/.,/./4-h,ghcncq,0.01,/.71/2, 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮQamnsq 
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2' Af_gbcc*ȮC,*ȮQ_lequ_le*Ȯ?,*ȮL_crgj_bb_lml*ȮQ,Ȯ_lbȮLsrumle*ȮQ,Ȯ&0.00',Ȯ 

Ŵ?lȮGltcprcpȮRmnmjmewȮdmpȮKsjrgRp_lqkgrrcpȮUgpcjcqqȮNmucpȮRp_lqdcpȮ

Qwqrckqŵ*ȮGCCCȮ?aacqq,ȮTmj,Ȯ/.*Ȯnn,Ȯ14370+144.3,ȮBmg8Ȯ

/.,//.7-?AACQQ,0.00,1/407.4, 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮQamnsq 

3' ?bfgi_pg*Ȯ?,*ȮL_crgj_bb_lml*ȮQ,Ȯ_lbȮQ_lequ_le*Ȯ?,Ȯ&0.00',ȮŴPc_j+RgkcȮ

Qfmpr+RcpkȮTmjr_ecȮQr_`gjgrwȮ?qqcqqkclrȮSqgleȮAmk`glcbȮRcknmp_jȮ

Amltmjsrgml_jȮLcsp_jȮLcrumpiȮ_lbȮJmleȮQfmpr+RcpkȮKckmpwȮLcsp_jȮ

Lcrumpiŵ*Ȯ?nnjgcbȮQagclacq,ȮTmj,Ȯ/0*ȮLm,Ȯ/1*ȮBmg8Ȯ/.,117.-_nn/0/14111, 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮQamnsq 

/,0ȮL_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 
+ 

/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

- 
/,2 L_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 

- 
 
 
3. ĳŅĶŃĚŅĬ 

3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
  - ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň/ĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE //. 
 

ĺĚěĶœĲĲƚŅ 
&Electric Circuits) 

1 23 

EEE /// 
 

ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅ 
&Electric Circuit Analysis) 

1 23 

EEE 211 ĪķļġňĺĚěĶœĲĲƚŅŐĸŃĮĢŇĭńĨŇĔŅĶ 

(Circuit Theory and Laboratory) 

4 60 

EEE 0/1 

 

ĽńĠĠŅĦŐĸŃĶŃĭĭŏĝŇĚŏĽƟĬ 

&Signals and Linear Systems) 

0 30 

EEE 112 
 

ĶŃĭĭœĲĲƚŅĔņĸńĚ 
&Electrical Power System) 

1 23 

EEE 114 ĶŃĭĭœĲĲƚŅĔņĸńĚȮ0 1 23 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

 &Electrical Power System II) 
EEE 397 ĽńĴĴĬŅŐĸŃőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĵƞŀĵ 

&Seminar and Electrical Engineering Mini 
Project I) 

/ 15 

EEE 211 

 

ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔņĸńĚħƟĺĵėŀĴıŇĺŏĨŀĶƢ 

&Computer Methods in Power Systems 

Analysis) 

1 23 

EEEȮ498 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

(Electrical Engineering Project Study) 

/ 15 

EEE 499 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮȮ 

&Electrical Engineering Project ) 

1 23 

EEE 4.. ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭ  

&System Analysis Techniques) 

1 23 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

EEE 4.4 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 

/0 - 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 
įŌƟĝƞĺĵľńĺľĬƟŅĳŅėĺŇĝŅİƙŅĵĭĶŇľŅĶ 
 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 4.. ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭ  

&System Analysis Techniques) 

1 23 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

EEE 4.4 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 

/0 - 

 
įĻ,ȮħĶ,ĝŅĠĝńĵȮȮŏĨĝŃĺńĝĶŅĳńĵĔŋĸ 
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Asst. Prof. Dr. Chanchai Techawatcharapaikul 
 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,Ȯ0340ȮȮȮ ĺĻ,ħ, &ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻ), ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ

īĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 
ȮȮȮȮĮƖȮı,Ļ,Ȯ0323  ĺĻ,Ĵ, &ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ  
ȮȮȮȮĮƖȮı,Ļ,Ȯ0340Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 
 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮȮ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

/' Iglek_lccp_r*Ȯ?,*ȮP_rlgwmkaf_g*ȮR,*ȮQ_gimle*ȮU,*ȮRcaf_u_raf_p_n_gisj*ȮA,Ȯ

_lbȮIsjump_u_lgafnmle*ȮR,Ȯ&0.03',ȮŴPcbsagleȮFwbpmeclȮAmlqsknrgmlȮ`wȮ

SqgleȮPceclcp_rgtcȮ@p_igleȮClcpewȮdmpȮFwbpmeclȮDscj+AcjjȮCjcarpgaȮ@sqȮ

Tcfgajcqŵ*ȮCleglccpcbȮQagclac,ȮTmj,11*ȮGqqscȮ/112*Ȯnn,/+/1,Ȯ 

BMG8Ȯ/.,1.7/7-cq/112, 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ Scopus 
0' H_khslrp*ȮN,*ȮRcaf_u_raf_p_n_gisj*ȮA,Ȯ_lbȮQs_ln_le*ȮN,Ȯ&0.02',ȮŴ?b_nrgtcȮ

Ksjrg+?eclrȮPcgldmpackclrȮJc_plgleȮdmpȮMnrgkgxgleȮBwl_kgaȮCjcarpgaȮ

TcfgajcȮAf_pegleȮLcrumpiqȮglȮRf_gj_lbŵ*ȮUmpbȮCjcarpgaȮTcfgajcȮHmspl_j,Ȯ

Tmj,/3*ȮGqqscȮ/.*Ȯnn,/+10,ȮBMG8Ȯ/.,117.-ucth/3/..231, 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ Scopus 
/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

+ 
/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 
/' T_p_isjngn_r*ȮA,*ȮAf_lr_ug`sj*Ȯ?,*ȮHcslesbmknmpl*ȮQ,*ȮRcaf_u_raf_p_n_gisj*Ȯ

A,Ȯ_lbȮHgp_igrnsu_n_r*ȮU,Ȯ&0.02',ȮŴD_acEs_pb8ȮClf_lagleȮB_r_ȮNpgt_awȮ

RfpmsefȮQcjcargtcȮD_ag_jȮ?lmlwkgx_rgmlȮglȮNs`jgaȮCtclrqŵ*Ȯ0.02ȮGCCCȮAw`cpȮ
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QagclacȮ_lbȮRcaflmjmewȮAmlepcqqȮ&Aw`cpQagRcafȮ0.02', 

3Ȯ+ 6ȮLmtck`cpȮ0.02*Ȯ@mp_a_wȮGqj_lb*ȮNfgjgnnglcq*Ȯnn,Ȯ207+212,ȮYĔŅĶĮĶŃĝŋĴ

ěńħőħĵȮKglb_l_mȮQr_rcȮSlgtcpqgrwȮ+ȮGjge_lȮGlqrgrsrcȮmdȮRcaflmjmewȮ&KQS+GGR'*Ȯ

GCCCȮAmknsrcpȮQmagcrw[ 

/,2 L_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 

+ 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 

  - ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň/ĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEEȮ/.0 ŏĪėőĬőĸĵňœĲĲƚŅȮ/Ȯ&œĲĲƚŅĔņĸńĚ' 

&Electrotechnology I (Power)) 

1 45 

EEEȮ/.4 ŏėĶŊŗŀĚĔĸœĲĲƚŅ 

(Electric Machinery) 

3 45 

EEEȮ392 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅıŊŘĬģŅĬȮ0 

(Fundamental Electrical Engineering 
Laboratory II) 

/ /3 

EEE 337 ĔŅĶŀŀĔŐĭĭĶŃĭĭœĲĲƚŅŐĸŃĔŅĶŏĕňĵĬŐĭĭ
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
&Electrical System Design and Electrical 
Engineering Drawing' 

4 60 

EEEȮ17/ ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴœĲĲƚŅ 

(Electrical Engineering Drawing) 

/ /3 

EEEȮ394 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ1 

(Electrical Engineering Laboratory III) 

/ /3 

EEE 397 ĽńĴĴĬŅŐĸŃőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĵƞŀĵ 

(Seminar and Electrical Engineering Mini 
Project) 

/ /3 

EEE403 SPECIAL TOPIC III: PROGRAMMABLE LOGIC 

CONTROLLERS (PLCS) 

3 45 

EEEȮ276 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project Study) 

/ 15 

EEE 277 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

1 45 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 605 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

36 - 

EEE 606 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

12 - 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 

ȮȮȮ+ 

 
 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 605 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

36 - 

EEE 606 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

12 - 
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įĻ,ȮħĶ,ĮƕĵĽĺńĽħŇśȮĬĺĶńĨĬƢȮĦȮŀĵŋīĵŅ 
Asst.ȮProf.ȮDr.Piyasawat Navaratana Na Ayudhya 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,Ȯ0332   ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃėŀĴıŇĺŏĨŀĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,  

  ĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ0321   ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ032. ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 

ĮĶŃŏĪĻœĪĵ 
 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 
+ 

/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 
+ 

/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

/' H_p_qspccaf_g*ȮH,*ȮȮH_ktgj_gnf_l*ȮI,*ȮNfp_kmp_rf_r*ȮȮL,*ȮKshh_jgltgksr*ȮC,*Ȯ
Islrfmle*ȮH,Ȯ_lbȮL_t_p_r_l_ȮL_Ȯ?wsbfw_*ȮN,Ȯ&0.02',Ȯ ?ȮQrsbwȮmdȮ@_rrcpwȮ
KmlgrmpgleȮQwqrckȮ@_qcbȮJmP_U?LȮdmpȮNs`jgaȮCjcarpgaȮTcfgajcq *Ȯ0.02Ȯ3rfȮ
RcaflmjmewȮGllmt_rgmlȮK_l_eckclrȮ_lbȮCleglccpgleȮQagclacȮ
Glrcpl_rgml_jȮAmldcpclacȮ&RGKCQ+gAML',Ȯ/7Ȯ+Ȯ0/ȮHslcȮ0.02*Ȯ@_leimi*Ȯ
Rf_gj_lb*ȮBmg8Ȯ/.,//.7-RGKCQ+gAML4/67.,0.02,/.41.540,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵ
ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴȮĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŐĸŃĽĴŅėĴŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ
œĪĵ[ 

0' Nfp_kmp_rf_r*ȮL,*ȮL_t_p_r_l_ȮL_Ȯ?wsbfw_*ȮN,*ȮQ_n_ijmk*ȮR,*Ȯ 
Kshh_jgltgksr*ȮC,Ȯ_lbȮIslrfmle*ȮH,Ȯ&0.02',Ȯ NpcbgargmlqȮmdȮSlbcqgp_`jcȮ
@cf_tgmpqȮUfgjcȮBpgtgleȮN_prȮ0 *Ȯ0.02Ȯ3rfȮRcaflmjmewȮGllmt_rgmlȮ
K_l_eckclrȮ_lbȮCleglccpgleȮQagclacȮGlrcpl_rgml_jȮAmldcpclacȮ&RGKCQ+
gAML'*Ȯ/7Ȯ+Ȯ0/ȮHslcȮ0.02*Ȯ@_leimi*ȮRf_gj_lb*Ȯ0.02*ȮBmg8Ȯ/.,//.7-RGKCQ+
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gAML4/67.,0.02,/.41.5/5ȮYĔŅĶĮĶŃĝŋĴěńħőħĵĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴȮĶƞĺĴĔńĭ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŐĸŃĽĴŅėĴŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸœĪĵ[ 

1' Nfp_kmp_rf_r*ȮL,*ȮL_t_p_r_l_ȮL_Ȯ?wsbfw_*ȮN,*ȮQ_n_ijmk*ȮR,*Ȯ 
Kshh_jgltgksr*ȮC,Ȯ_lbȮIslrfmle*ȮH,Ȯ&0.01',Ȯ NpcbgargmlqȮmdȮSlbcqgp_`jcȮ
`cf_tgmpqȮufgjcȮbpgtgleȮsqgleȮQsnnmprȮTcarmpȮK_afglc *Ȯ0.01ȮGllmt_rgmlqȮglȮ
GlrcjjgeclrȮQwqrckqȮ_lbȮ?nnjga_rgmlqȮAmldcpclacȮ&?QWS'*Ȯ//Ȯ+Ȯ/1ȮMarm`cpȮ
0.01*ȮQgt_q*ȮRspigwc*ȮBMG8Ȯ/.,//.7-?QWS36516,0.01,/.074541,ȮYĔŅĶĮĶŃĝŋĴěńħ
őħĵȮQgt_qȮAskfspgwcrȮSlgtcpqgrw[ 

2' Q_n_ijmk*ȮR,*ȮL_t_p_r_l_ȮL_Ȯ?wsbfw_*ȮN,*ȮH_lfmk*ȮI,*ȮQgngp_f*ȮA,*Ȯ
Ihgrb_kic_l*ȮN,Ȯ_lbȮKshh_jgltgksr*ȮC,Ȯ&0.00',Ȯ GmRȮ@_qcbȮG+TȮ_lbȮN+TȮAsptcȮ
?l_jwxcpȮqwqrckȮdmpȮqk_jjȮNTȮn_lcjqȮN?PRȮG *Ȯ0.00Ȯ03rfȮGlrcpl_rgml_jȮ
AmldcpclacȮmlȮCjcarpga_jȮK_afglcqȮ_lbȮQwqrckqȮ&GACKQ'* 07ȮLmtck`cpȮ+ 0Ȯ
Bcack`cpȮ0.00*ȮAfg_leȮK_g*ȮRf_gj_lb,Bmg8Ȯ
/.,//.7-GACKQ34/55,0.00,776122/,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ
ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸ
ĸƟŅĬĬŅȮĶƞĺĴĔńĭĽĴŅėĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'[ 

/,2 L_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 
+ 

 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
+ ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 190 ĮĢŇĭńĨŇĚŅĬĝƞŅĚœĲĲƚŅ 

&Electrical Practice) 

1 15 

EEE 07. ĮĢŇĭńĨŇĚŅĬĝƞŅĚœĲĲƚŅıŊŘĬģŅĬȮ 

&Basic Electrical Practice) 

/ /3 

EEEȮ271 ĺŇīňĪŅĚħŇěŇĪńĸ 

&Digital Techniques' 

1 23 

EEEȮ170 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĮĢŇĭńĨŇĔŅĶ 

(Electronic Circuits and Laboratory) 

4 60 

EEE 371 ĔŅĶŀŀĔŐĭĭĺĚěĶħŇěŇĪńĸŐĸŃĺĚěĶĨĶĶĔ 

&Digital Circuits and Logic Design' 

3 45 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEEȮ16/ œĴőėĶőıĶŏĞĽŏĞŀĶƢ 

&Microprocessors' 

1 45 

EEE 396 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚŐĸŃĔŅĶ

ĕńĭŏėĸŊŗŀĬĪŅĚœĲĲƚŅȮ1 

&Power Electronics and Electric Drive 
Laboratory I) 

/ /3 

EEE 397 ĽńĴĴĬŅŐĸŃőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĵƞŀĵ 

(Seminar and Electrical Engineering Mini 
Project) 

/ 15 

EEE403 őĮĶŐĔĶĴŏĴŏĭŇĸĸŀěŇĔėŀĸőĪĶĸŏĸŀĶƢ 
&SPECIAL TOPIC III :ȮProgrammable Logic 
Controllers &PLCs'' 

1 23 

EEE 471 ıŊŘĬģŅĬŀŇŏĸŖĔőĪĶŀŃėŌĽĨŇĔ                             
(Fundamentals of Electroacoustics)             

1 45 

EEEȮ276 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project Study) 

/ 15 

EEE 277 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

1 45 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

EEE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 

ȮȮȮ+ 
 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

EEE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 
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įĻ,ȮħĶ,ĻŋĳĔŇĨĨŇśȮȮőĝĨŇőĔ 
Asst.Prof.Dr. Supakit Chotigo 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ0004 Ph.D. Ȯ(Electrical Engineering andȮElectronics)*ȮUniversity of Manchester 

Institute of Science and Technology* United Kingdom 

    ĮƖȮė,Ļ,Ȯ2000 M.Sc. (Electrical Engineering andȮElectronics)*ȮUniversity of Manchester 

Institute of Science and Technology*ȮUnited Kingdom 

    ĮƖȮı,Ļ,Ȯ032. ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 

 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

Ȯ/' D_u_b*ȮD,*ȮAfmrgem*ȮQ,*Ȯ@f_rp_l_lb*Ȯ?,*ȮWmlenp_n_r*ȮQ,*Ȯ?l_lr_rf_l_q_pl*ȮQ,Ȯ
_lbȮQsiqmk`mml*ȮP,Ȯ&0.03',ȮŴKmlgrmpgleȮFwbpmeclȮ_lbȮKcrf_lcȮE_qcqȮglȮ
Rp_lqdmpkcpȮMgjȮSqgleȮN_jj_bgskȮ_lbȮNmjwbgkcrfwjqgjmv_lcȮAm_rcbȮDg`cpȮ
@p_eeȮEp_rgleȮQclqmpqŵ*ȮGCCCȮMnclȮ?aacqq,ȮTmj,Ȯ/1*Ȯnn,Ȯ/60624+/60633*Ȯbmg8Ȯ
/.,//.7-?AACQQ,0.03,140206. 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ  Scopus 

/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

+ 
/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

/' H_p_qspccaf_g*ȮH,*ȮBmmjeglb_af`_nmpl*Ȯ?,*ȮAfmrgem*ȮQ,Ȯ_lbȮ

Isl_emllgwmkp_rr_l_*ȮȮN,Ȯ&0.03',ȮŴB_r_+BpgtclȮ@_qcbȮBgqqmjtcbȮE_qȮ

?l_jwqgqȮBg_elmqgqȮKmbcjqȮdmpȮMgj+GkkcpqcbȮNmucpȮRp_lqdmpkcpqŵ*ȮRfcȮ

06rfȮGlrcpl_rgml_jȮAmldcpclacȮmlȮCjcarpga_jȮK_afglcqȮ_lbȮQwqrckqȮ&GACKQȮ

0.03',Ȯ/4Ȯ+Ȯ/7ȮLmtck`cpȮ0.03*Ȯ@sq_l*ȮQmsrfȮImpc_*ȮBMG8Ȯ

/.,017/7-GACKQ44040,0.03,//1/5.30ȮYĔŅĶĮĶŃĝŋĴěńħőħĵȮIGCCȮCjcarpga_jȮ

K_afglcpwȮ_lbȮClcpewȮAmltcpqgmlȮQwqrckq*ȮAfgl_ȮCjcarpmrcaflga_jȮQmagcrwȮ
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&ACQ'ȮŐĸŃȮGCCHȮGlbsqrpwȮ?nnjga_rgmlqȮQmagcrwȮ 

&GCCHȮG?Q'[ 

 

0' Igrrgp_rr_l_tgu_r*ȮN,Ȯ_lbȮAfmrgem*ȮQ,Ȯ&0.00',ȮŴAmlqcpt_rgmlȮTmjr_ecȮ

PcbsargmlȮsqgleȮQs`kcpqg`jcȮRp_lqdmpkcpȮGlrcep_rcbȮugrfȮMJRAȮ_lbȮ

KmlgrmpgleȮQwqrckŵ*Ȯ0.00ȮGCCCȮNCQȮGllmt_rgtcȮQk_prȮEpgbȮRcaflmjmegcqȮůȮ

?qg_Ȯ&GQERȮ?qg_'*Ȯ/Ȯ+Ȯ3ȮBcack`cpȮ0.00*ȮK_pgl_Ȯ@_wȮQ_lbq*ȮQgle_nmpc*Ȯnn,Ȯ

/03+/07,ȮBmg8Ȯ/.,//.7-GQER?qg_32/71,0.00,/...14,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵȮGCCCȮ

NmucpȮ$ȮClcpewȮQmagcrwȮ&NCQ'[ 

/,2ȮNational Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
1) ȮChareonteraboon, B.*ȮYoosuk, B,*ȮLapapong, S,*ȮChotigo, S,*ȮSitthichokchai, 

S,Ȯand Janetaisong* P, (2025), ŴAccelerated aging testing of three types of 
transformer oils in 1 phase distribution transformerŵ*Ȯ34th Thai Institution 
of Chemical Engineering and Applied Chemistry International Conference 
(TIChE2025), 20 - 21 May 2025, Pattaya, Thailand, pp. 774+778. [ĔŅĶĮĶŃĝŋĴ
ěńħőħĵ Department of Chemical Engineering, Faculty of Engineering, Khon 
Kaen UniversityȮand The Thai Institute of Chemical Engineering and Applied 
Chemistry - TIChE]  

 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ   

- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 110 ĺĚěĶœĲĲƚŅȮ 
&Electric Circuits'Ȯ 

3 23 

EEE 111 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅȮ 
&Electric Circuit Analysis'Ȯ 

3 23 

EEE 211 ĪķļġňĺĚěĶœĲĲƚŅŐĸŃĮĢŇĭńĨŇĔŅĶȮ 
&Circuit Theory and Laboratory'Ȯ 

4 4. 

EEE 213 ĽńĠĠŅĦŐĸŃĶŃĭĭŏĝŇĚŏĽƟĬȮ 
&Signals and Linear Systems'Ȯ 

2 1. 

EEE 373 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚħƟŅĬĶŃĭĭœĲĲƚŅŐĸŃœĲĲƚŅŐĶĚĽŌĚȮ/Ȯ 
&Power System and High Voltage Laboratory I' 

/ /3 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 397 ĽńĴĴĬŅŐĸŃőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĵƞŀĵ 

(Seminar and Electrical Engineering Mini 
Project) 

/ /3 

EEE 440 

 

ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔņĸńĚ 

(Power System Protection) 

3 45 

EEE 461 ŏĪėőĬőĸĵňĔŅĶĔńĔŏĔŖĭıĸńĚĚŅĬȮ 

&Energy Storage Technology'  
3 45 

EEE 491 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚħƟŅĬĶŃĭĭœĲĲƚŅŐĸŃœĲĲƚŅŐĶĚĽŌĚȮ2Ȯ 
&Power System and High Voltage Laboratory II' 

/ /3 

EEEȮ276 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project Study) 

/ 15 

EEE 277 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

1 45 

EEE 604 ĽńĴĴĬŅ 
&Seminar' 

3 45 
 

EEE 605 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

36 + 

EEE 4.4 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 

12 + 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 
ľńĺľĬƟŅĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 604 ĽńĴĴĬŅ 
&Seminar' 

3 45 
 

EEE 605 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

36 + 

EEE 4.4 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 

12 + 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĻ,ȮħĶ,ĽŋĳŅıĚļƢȮĬŋĨĺĚļƢ 
Asst. Prof. Dr. Supapong Nutwong 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ȮȮȮ ĮƖȮı,Ļ,Ȯ0340 ĺĻ,ħ, &ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻ), ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ

ŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 

ȮȮȮȮĮƖȮı,Ļ,Ȯ0354  ĺĻ,Ĵ, &ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ  

ȮȮȮȮĮƖȮı,Ļ,Ȯ0350Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 

 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

/' Imlefgpsl*ȮK,*ȮQsn_nmle*ȮL,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮF_raf_t_lgaf*ȮL,Ȯ&0.01',Ȯ
ŴBcqgelȮmdȮrfcȮrp_lqkgrrcpȮamgjȮsqcbȮglȮugpcjcqqȮnmucpȮrp_lqdcpȮqwqrckȮ
`_qcbȮmlȮeclcrgaȮ_jempgrfkŵ*ȮGlrcpl_rgml_jȮHmspl_jȮmdȮNmucpȮCjcarpmlgaqȮ
_lbȮBpgtcȮQwqrckq,ȮTmj,Ȯ/2*ȮLm,Ȯ2*Ȯnn,Ȯ01.5+01/6,Ȯbmg8Ȯ
/.,//37/-ghncbq,t/2,g2, 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ  Qamnsq 

0' Lsrumle*ȮQ,*ȮKshh_jgltgksr*ȮC,*ȮQ_lequ_le*Ȯ?,*ȮF_raf_t_lgaf*ȮL,Ȯ_lbȮ
Imlefgpsl*ȮK,Ȯ&0.01',ȮŴBcqgelȮesgbcjglcȮmdȮa_n_agrgtcȮnmucpȮrp_lqdcpȮqwqrckȮ
rmȮ_afgctcȮr_pecrcbȮmsrnsrȮnmucpŵ*ȮGlrcpl_rgml_jȮHmspl_jȮmdȮNmucpȮ
CjcarpmlgaqȮ_lbȮBpgtcȮQwqrckq,ȮTmj,Ȯ/2*ȮLm,Ȯ1*Ȯnn,Ȯ/7./+/7/.,Ȯbmg8Ȯ
/.,//37/-ghncbq,t/2,g1,nn/7./+/7/., 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ  Qamnsq 

1' Af_gbcc*ȮC,*ȮQ_lequ_le*Ȯ?,*ȮL_crgj_bb_lml*ȮQ,*ȮLsrumle*ȮQ,Ȯ&0.00',ȮŴ?lȮ
GltcprcpȮRmnmjmewȮdmpȮKsjrgRp_lqkgrrcpȮUgpcjcqqȮNmucpȮRp_lqdcpȮQwqrckqŵ*Ȯ
GCCCȮ?aacqq,ȮTmj,Ȯ/.*Ȯnn,Ȯ14370+144.3,Ȯbmg8Ȯ/.,//.7-?AACQQ,0.00,1/407.4, 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ  Qamnsq 
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/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

Ȯ+ 
/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

+ 
/,2 L_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 

+ 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 

  - ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň/ĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEEȮ/.0 ŏĪėőĬőĸĵňœĲĲƚŅȮ&œĲĲƚŅĔņĸńĚ' 

&Electrotechnology &Power'' 

3 45 

EEEȮ/.0 ŏĪėőĬőĸĵňœĲĲƚŅȮ/Ȯ&œĲĲƚŅĔņĸńĚ' 

(Electrotechnology I (Power)) 

1 23 

EEE 211 ĪķļġňĺĚěĶœĲĲƚŅŐĸŃĮĢŇĭńĨŇĔŅĶ 

(Circuit Theory and Laboratory) 

4 4. 

EEEȮ070 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ/ 

&Electrical Engineering Laboratory I) 

/ /3 

EEE 370 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĮĢŇĭńĨŇĔŅĶ 

&Electronic Circuits and Laboratory) 

2 4. 

EEE 397 ĽńĴĴĬŅŐĸŃőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĵƞŀĵ 

(Seminar and Electrical Engineering 
Mini Project) 

/ /3 

EEE 476 
 

ĺĚěĶŐĮĸĚįńĬĔņĸńĚœĲĲƚŅŐĭĭŏĶőĞŐĬĬĞƢ 

(Resonant Power Converter) 

3 45 

EEE 495 

 

ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ4 

(Electrical Engineering Laboratory IV) 

1 15 

EEE 276 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project Study) 

/ /3 

EEE 277 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project) 

1 23 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 604 ĽńĴĴĬŅ 
&Seminar' 

3 45 

 
EEE 605 ĺŇĪĵŅĬŇıĬīƢȮ 

&Thesis'Ȯ 
36 + 

EEE 4.4 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 
12 + 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 
ŏĸĕŅĬŋĔŅĶĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 604 ĽńĴĴĬŅ 

&Seminar' 

3 45 
 

EEE 605 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

36 + 

EEE 4.4 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 
12 + 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĻ,ȮħĶ,ȮĽŋŏĴīȮŏĬĨŇĸńħħŅĬĬĪƢ 

Asst. Prof. Dr. Sumate Naetiladdanon 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ0006 Ph.D. (Electrical Engineering), Osaka University, JapanȮ 

 ĮƖȮė,Ļ,Ȯ1999 M.Sc. (ElectricȮPower Engineering), Rensselaer Polytechnic Institute, U.S.A. 

 ĮƖȮı,Ļ,Ȯ2535 ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ*ȮĮĶŃŏĪĻœĪĵ 

 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

/' F_raf_t_lgaf*ȮL,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮL_crgj_bb_lml*ȮQ,ȮȮ&0.02',ȮŴ?ȮKsrs_jjwȮ

AmsnjcbȮQr_`gjgx_rgmlȮAmgjȮAmlƱesp_rgmlȮdmpȮCjcarpmk_elcrgaȮJctgr_rgmlȮ

KcjrgleȮugrfȮDpcosclawȮAmlqgbcp_rgmlŵ*ȮGCCCȮ?aacqq,ȮTmj,Ȯ/0*Ȯnn,Ȯ0.03+

0.1/,Ȯbmg8Ȯ/.,//.7-?AACQQ,0.01,1126/71, 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ Qamnsq 
0' ?bfgi_pg*Ȯ?,*ȮHsp_bm*ȮD,*ȮL_crgj_bb_lml*ȮQ,*ȮQ_lequ_le*Ȯ?,*ȮI_kcj*ȮQ,Ȯ_lbȮ

C`ccb*ȮK,Ȯ&0.01',ȮŴQrmaf_qrgaȮmnrgk_jȮnmucpȮƲmuȮ_l_jwqgqȮmdȮnmucpȮqwqrckȮ

ugrfȮpclcu_`jcȮclcpewȮqmspacqȮsqgleȮ?b_nrgtcȮJgefrlgleȮ?rr_afkclrȮ

NpmacbspcȮMnrgkgxcpŵ*ȮGlrcpl_rgml_jȮHmspl_jȮmdȮCjcarpga_jȮNmucpȮ$ȮClcpewȮ

Qwqrckq,ȮTmj,Ȯ/31*ȮBmg8Ȯ/.,/./4-h,ghcncq,0.01,/.71/2, 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸ ȮQamnsq 
1' ?bfgi_pg*Ȯ?,*ȮL_crgj_bb_lml*ȮQ,Ȯ_lbȮQ_lequ_le*Ȯ?,Ȯ&0.00',ȮŴPc_j+RgkcȮQfmpr+

RcpkȮTmjr_ecȮQr_`gjgrwȮ?qqcqqkclrȮSqgleȮAmk`glcbȮRcknmp_jȮ

Amltmjsrgml_jȮLcsp_jȮLcrumpiȮ_lbȮJmleȮQfmpr+RcpkȮKckmpwȮLcsp_jȮ

Lcrumpiŵ*Ȯ?nnjgcbȮQagclacq,ȮTmj,Ȯ/0*ȮLm,Ȯ/1*ȮBmg8Ȯ/.,117.-_nn/0/14111, 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ Qamnsq 
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2' Af_gbcc*ȮC,*ȮQ_lequ_le*Ȯ?,*ȮL_crgj_bb_lml*ȮQ,Ȯ_lbȮLsrumle*ȮQ,Ȯ&0.00',ȮŴ?lȮ

GltcprcpȮRmnmjmewȮdmpȮKsjrg+Rp_lqkgrrcpȮUgpcjcqqȮNmucpȮRp_lqdcpȮQwqrckqŵ*Ȯ

GCCCȮ?aacqq,ȮTmj,Ȯ/.*Ȯnn,Ȯ14370+144.3,ȮBmg8Ȯ/.,//.7-?AACQQ,0.00,1/407.4, 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ Qamnsq 
/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

+ 
/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

/' Qsit_l_af_gisj*ȮI,*ȮF_raf_t_lgaf*ȮL,*ȮL_crgj_bb_lml*ȮQ,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮ

Kshh_jgltgksrȮC,Ȯ&0.00',ȮŴ?ȮAmkn_pgqmlȮmdȮRp_lqkgrrcpȮAmllcargmlȮdmpȮ

Bwl_kgaȮGlbsargtcȮNmucpȮRp_lqdcpȮ?nnjga_rgml*ŵȮ03rfȮGlrcpl_rgml_jȮ

AmldcpclacȮmlȮCjcarpga_jȮK_afglcqȮ_lbȮQwqrckqȮ&GACKQ',Ȯ07ȮLmtck`cpȮ+Ȯ0Ȯ

Bcack`cpȮ0.00*ȮAfg_leȮK_g*ȮRf_gj_lb*ȮBmg8Ȯ/.,//.7-GACKQ34/55,0.00,7761.40,Ȯ

YĔŅĶĮĶŃĝŋĴěńħőħĵĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅȮĶƞĺĴĔńĭȮĳŅėĺŇĝŅ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃȮĽĴŅėĴĺŇĝŅĔŅĶĪŅĚ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'[ 

0' Tmmrrgnpscv*ȮI,*ȮF_raf_t_lgaf*ȮL,*ȮL_crgj_bb_lml*ȮQ,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮ

Kshh_jgltgksr*ȮC,Ȯ&0.00',ȮŴ?lȮMsrnsrȮTmjr_ecȮAmlrpmjȮmdȮGlbsargtcȮNmucpȮ

Rp_lqdcpȮQwqrckȮdmpȮKsjrg+jm_bŵ*Ȯ03rfȮGlrcpl_rgml_jȮAmldcpclacȮmlȮ

Cjcarpga_jȮK_afglcqȮ_lbȮQwqrckqȮ&GACKQ',Ȯ07ȮLmtck`cpȮ+Ȯ0ȮBcack`cpȮ

0.00*ȮAfg_leȮK_g*ȮRf_gj_lb*ȮBmg8Ȯ/.,//.7-GACKQ34/55,0.00,7761.40,Ȯ 

YĔŅĶĮĶŃĝŋĴěńħőħĵĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅȮĶƞĺĴĔńĭȮĳŅėĺŇĝŅ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃȮĽĴŅėĴĺŇĝŅĔŅĶĪŅĚ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'[ 

1' I_rslwsrgr_*ȮQ,*ȮQsnfmnf_r*ȮR,*ȮUmlerfmle*ȮW,*ȮQsinfcl*ȮN,*ȮQ_lequ_le*Ȯ?,Ȯ

_lbȮL_crgj_bb_lml*ȮQ,Ȯ&0.00',ȮŴDmpca_qrgleȮKmbcjqȮmdȮCjcarpgagrwȮBck_lbȮ

_lbȮPclcu_`jcȮClcpewȮEclcp_rgmlȮdmpȮTgprs_jȮNmucpȮNj_lrŵ*Ȯ6rfȮ

Glrcpl_rgml_jȮAmldcpclacȮmlȮQsqr_gl_`jcȮClcpewȮ_lbȮCltgpmlkclrȮ 

&QCCȮ0.00'8ȮRfcȮPm_bȮrmȮLcr+Xcpm8ȮClcpewȮRp_lqgrgmlȮAf_jjclecqȮ_lbȮ

Qmjsrgmlq,Ȯ5ȮůȮ7ȮLmtck`cpȮ0.00*Ȯ@_leimi*ȮRf_gj_lb*Ȯnn,Ȯ/+6,ȮYĔŅĶĮĶŃĝŋĴěńħ

őħĵȮrfcȮHmglrȮEp_bs_rcȮQafmmjȮmdȮClcpewȮ_lbȮCltgpmlkclrȮ&HEQCC'*ȮIgleȮ
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Kmleisr%qȮSlgtcpqgrwȮmdȮRcaflmjmewȮRfml`spgȮ_lbȮgrqȮamlqmprgskȮn_prlcpq*Ȯ

glȮamjj_`mp_rgmlȮugrfȮIwmrmȮSlgtcpqgrw[ 

2' @mmlqcle*ȮR,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮL_crgj_bb_lml*ȮQ,Ȯ&0.00',Ȯ Mnrgk_jȮBcqgelȮ

mdȮ@_rrcpw+QsnnmprcbȮD_qr+Af_pegleȮQwqrckqȮmlȮ?sqrp_jg_lȮFgefu_wq *Ȯ0.00Ȯ

GCCCȮRp_lqnmpr_rgmlȮCjcarpgƱa_rgmlȮAmldcpclacȮ$ȮCvnmȮ&GRCA'*Ȯ/3Ȯ+Ȯ/5ȮHslcȮ

0.00*Ȯ?l_fcgk*ȮA?*ȮS,Q,?,*Ȯnn,Ȯ713+72.,ȮBmg8Ȯ

/.,//.7-GRCA31335,0.00,76/164.,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵȮGCCCȮRp_lqnmpr_rgmlȮ

CjcarpgƱa_rgmlȮAmslagjȮ&RCA'[ 

/,2ȮL_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 
- 
 
 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 

  - ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 330 ĶŃĭĭįĸŇĨȮĽƞĚȮŐĸŃěƞŅĵœĲĲƚŅ 
&Power Generation, Transmission and 
Distribution Systems' 

3 45 

EEE 333 őĶĚěńĔĶœĲĲƚŅȮŐĸŃĽĩŅĬňěƞŅĵœĲĲƚŅĵƞŀĵȮ 
&Power Plant and Substation'Ȯ 

3 45 

EEE 334 ĶŃĭĭĔņĸńĚœĲĲƚŅȮ 
&Electrical Power System'Ȯ 

3 45 

EEE 335 ĶŃĭĭœĲĲƚŅĔņĸńĚȮ/Ȯ 
&Electrical Power System I'Ȯ 

1 23 

EEE 336 
 

ĶŃĭĭœĲĲƚŅĔņĸńĚȮ2 
(Electrical Power System II) 

3 45 

EEE 397 ĽńĴĴĬŅŐĸŃőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĵƞŀĵ 

(Seminar and Electrical Engineering Mini 
Project) 

/ /3 

EEE401 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬėŋĦĳŅıĔņĸńĚœĲĲƚŅ 
(Special Topic I: Introduction to Power 
Quality) 

3 45 

EEE 430 ĶŃĭĭőĲőĨőĺĨŅŀŇĔ 1 23 
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&Photovoltaic Systems) 
EEE 435 ıĸńĚĚŅĬľĴŋĬŏĺňĵĬ  

&Renewable Energy' 
1 23 

EEE 276 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project Study) 

/ /3 

EEE 277 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project) 

1 23 

EEE 604 ĽńĴĴĬŅ 
&Seminar' 

3 45 
 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

EEE 4.4 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 

/0 + 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 
ȮȮ+ 
 
 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 

- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 604 ĽńĴĴĬŅ 
&Seminar' 

3 45 
 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

EEE 4.4 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 

/0 - 
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įĻ, ħĶ,ŏŀĔĝńĵȮĴŋěěĸŇĬĪƢĺŇĴŋĨŇ 
Asst. Prof. Dr. Ekkachai Mujjalinvimut 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,Ȯ2559 ĺĻ,ħ,Ȯ(ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 

ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 

ĮƖȮı,Ļ,Ȯ2553 ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 

ĮƖȮı,Ļ,Ȯ2551 ĺĻ.ĭ. &ĺŇĻĺĔĶĶĴœĲĲƚŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 

 

XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

/' Lsrumle*ȮQ,*ȮKshh_jgltgksr*ȮC,*ȮQ_lequ_le*Ȯ?,*ȮF_raf_t_lgaf*ȮL,Ȯ_lbȮ

Imlefgpsl*ȮK,ȮȮ&0.01',ȮŴBcqgelȮEsgbcjglcȮmdȮA_n_agrgtcȮNmucpȮRp_lqdcpȮ

QwqrckȮrmȮ?afgctcȮR_pecrcbȮMsrnsrȮNmucpŵ*ȮGlrcpl_rgml_jȮHmspl_jȮmdȮ

NmucpȮCjcarpmlgaqȮ_lbȮBpgtcȮQwqrckqȮ&GHNCBQ',ȮTmj,Ȯ/2*ȮLm,Ȯ1*Ȯnn,/7./ȮůȮ

/7/., 

ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ  Qamnsq 
/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

+ 
/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

/' Nfp_kmp_rf_r*ȮL,*Ȯ?wsbfw_*ȮN,ȮL,ȮL,*ȮQ_n_ijmk*ȮR,*ȮKshh_jgltgksr*ȮC,Ȯ_lbȮ

Islrfmle*ȮH,Ȯ&0.01',Ȯ NpcbgargmlqȮmdȮSlbcqgp_`jcȮ`cf_tgmpqȮufgjcȮbpgtgleȮ

sqgleȮQsnnmprȮTcarmpȮK_afglc *Ȯ0.01ȮGllmt_rgmlqȮglȮGlrcjjgeclrȮQwqrckqȮ

_lbȮ?nnjga_rgmlqȮAmldcpclacȮ&?QWS'*Ȯ//Ȯ+Ȯ/1ȮMarm`cpȮ0.01*ȮQgt_q*ȮRspigwc*Ȯ

nn,Ȯ/+3,ȮBMG8Ȯ/.,//.7-?QWS36516,0.01,/.074541,ȮYěńħĔŅĶĮĶŃĝŋĴőħĵQgt_qȮ

AskfspgwcrȮSlgtcpqgrw[ 

0' Qsit_l_af_gisj*ȮI,*ȮF_raf_t_lgaf*ȮL,*ȮL_crgj_bb_lml*ȮQ,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮ

Kshh_jgltgksr*ȮC,Ȯ&0.00',Ȯ ?ȮAmkn_pgqmlȮmdȮRp_lqkgrrcpȮAmllcargmlȮdmpȮ
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Bwl_kgaȮGlbsargtcȮNmucpȮRp_lqdcpȮ?nnjga_rgml* ȮGlrcpl_rgml_jȮAmldcpclacȮ

mlȮCjcarpga_jȮK_afglcqȮ_lbȮQwqrckq*ȮGACKQ*Ȯ07ȮLmtck`cpȮ+Ȯ0ȮBcack`cpȮ

0.00*ȮAfg_leȮK_g*ȮRf_gj_lb*Ȯnn,Ȯ/+3,Ȯbmg8Ȯ/.,//.7-GACKQ34/55,0.00,7761..4,ȮȮ

YěńħĔŅĶĮĶŃĝŋĴőħĵĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ

ŐĸŃȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅȮĶƞĺĴĔńĭȮĽĴŅėĴĺŇĝŅĔŅĶĪŅĚ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'[ 

1' Q_n_ijmk*ȮR,*ȮH_lfmk*ȮI,*ȮQgngp_f*ȮA,*ȮIhgrb_kic_l*ȮN,*Ȯ?wsbfw_*ȮN,ȮL,ȮL,*Ȯ

Kshh_jgltgksr*ȮC,Ȯ_lbȮIslrfmle*ȮH,Ȯ&0.00',ȮŴGmRȮ@_qcbȮG+TȮ_lbȮN+TȮAsptcȮ

?l_jwxcpȮqwqrckȮdmpȮqk_jjȮNTȮn_lcjqȮN?PRȮGŵȮ0.00Ȯ03rfȮGlrcpl_rgml_jȮ

AmldcpclacȮmlȮCjcarpga_jȮK_afglcqȮ_lbȮQwqrckqȮ&GACKQ'*Ȯ07ȮLmtck`cpȮ

0.00Ȯ+Ȯ.0ȮBcack`cpȮ0.00*ȮAfg_leȮK_g*ȮRf_gj_lb*ȮBMG8Ȯ

/.,//.7-GACKQ34/55,0.00,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮėĦŃ

ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅȮ

ĶƞĺĴĔńĭȮĽĴŅėĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'[ 

2' PRL*ȮJR,ȮIpsrrf_*ȮQ,*ȮQ_n_ijmk*ȮR,*ȮKshh_jgltgksr*ȮC,Ȯ_lbȮImlefgpsl*ȮK,Ȯ

&0.00',ȮŴRp_argmlȮBpgtcȮQwqrckȮsqgleȮ?b_nrgtcȮKglgkskȮJgkgrȮmdȮBA+̀sqȮ

Tmjr_ecȮAmlrpmjȮdmpȮClcpewȮCdƱagclawȮMncp_rgmlŵ*Ȯ0.00Ȯ03rfȮGlrcpl_rgml_jȮ

AmldcpclacȮmlȮCjcarpga_jȮK_afglcqȮ_lbȮQwqrckqȮ&GACKQ',Ȯ07ȮLmtck`cpȮůȮ

0ȮBcack`cpȮ0.00*ȮAfg_leȮK_g*ȮRf_gj_lb*ȮBmg8Ȯ

/ . , / / . 7 - G A C K Q 3 4 / 5 5 , 0 . 0 0 , 7 7 6 1 / . 4 ,Ȯ 

YĔŅĶĮĶŃĝŋĴěńħőħĵĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ

ŐĸŃȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅȮĶƞĺĴĔńĭȮĽĴŅėĴĺŇĝŅĔŅĶĪŅĚ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'[ 

/,2 L_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 

+ 
 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 

  - ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň/ĭńĦĤŇĨĻŉĔļŅ 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 220 ŏėĶŊŗŀĚĔĸœĲĲƚŅȮ1 

(Electrical Machines I) 

3 45 

EEE 221 ĺŇĻĺĔĶĶĴŐĴƞŏľĸŖĔœĲĲƚŅ 

(Electromagnetics Engineering) 

3 45 

EEE 270 ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

(Electronics Engineering) 

3 45 

EEE 292 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ/ 

&Electrical Engineering Laboratory I) 

1 15 

EEE 320 ĔŅĶŐĮĸĚĶŌĮıĸńĚĚŅĬœĲĲƚŅŏĝŇĚĔĸŐĸŃĮĢŇĭńĨŇĔŅĶ 

&Electromechanical Energy Conversion and 

Laboratory' 

4 60 

EEE 322 ĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅ 

&Electromagnetic Fields) 

3 45 

EEE 370 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĮĢŇĭńĨŇĔŅĶ 

&Electronic Circuits and Laboratory) 

2 /3 

EEE 372 ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ 

(Power Electronics) 

1 45 

EEE 171 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ0 

&Electrical Engineering Laboratory II) 

/ 15 

EEE 397 ĽńĴĴĬŅŐĸŃőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĵƞŀĵ 

(Seminar and Electrical Engineering Mini 

Project) 

/ /3 

EEE 203 ĔŅĶėĺĭėŋĴĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚŐĸŃĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 

(Special Topic III: Control of Power 

Electronics Circuits and Its Applications) 

3 45 

EEE 276 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project Study) 

/ /3 

EEE 277 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project) 

1 23 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

EEE 604 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 

12 - 
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+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 
įŌƟĝƞĺĵľńĺľĬƟŅĳŅėĺŇĝŅİƙŅĵĺŇĝŅĔŅĶ 

 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

EEE 604 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 

12 - 
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ħĶ,ěńĔĶĔķĝȮĔńĬĪŀĚ 
Dr.Jakkrit Kunthong 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2008  Ph.D. (Electrical Engineering), Oklahoma State University, U.S.A. 
ȮȮȮȮĮƖȮė,Ļ,Ȯ2002  MS. (Electrical Engineering), Pennsylvania State University, U.S.A. 
ȮȮȮȮĮƖȮė,Ļ,Ȯ2000  BS. (Electrical Engineering), Pennsylvania State University, U.S.A. 
 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

Ȯ+ 
/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

+ 
/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

/' H_p_qspccaf_g*ȮH,*ȮH_ktgj_gnf_l*I,*ȮNfp_kmp_rf_r*ȮL,*Ȯ?wsbfw_*ȮN,ȮL,ȮL,*Ȯ

Q_n_ijmk*ȮR,*ȮKshh_jgltgksr*ȮC,Ȯ_lbȮIslrfmle*ȮH,Ȯ&0.02',Ȯ ?ȮQrsbwȮmdȮ@_rrcpwȮ

KmlgrmpgleȮQwqrckȮ@_qcbȮJmP_U?LȮdmpȮNs`jgaȮCjcarpgaȮTcfgajcq *Ȯ0.02Ȯ3rfȮ

RcaflmjmewȮGllmt_rgmlȮK_l_eckclrȮ_lbȮCleglccpgleȮQagclacȮ

Glrcpl_rgml_jȮAmldcpclacȮ&RGKCQ+gAML',Ȯ/7Ȯ+Ȯ0/ȮHslcȮ0.02*Ȯ@_leimi*Ȯ

Rf_gj_lb*ȮBMG8Ȯ/.,//.7-RGKCQ+gAML4/67.,0.02,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵĔĸŋƞĴ

ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĔŅĶěńħĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĶƞĺĴĔńĭĽĴŅėĴŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸœĪĵ[ 

0' Islrfmle*ȮH,Ȯ_lbȮAfmir_l_qmk`_r*ȮN,Ȯ&0.02',Ȯ ?lȮ?argtcȮQugrafgleȮdmpȮ

BmulrgkcȮKgrge_rgmlȮQwqrckȮ&?QBKQ'ȮdmpȮIS+@_lbȮQ_rcjjgrcȮQcptgacȮ&?lȮGmRȮ

Gknjckclr_rgml' * 0.02Ȯ3rfȮRcaflmjmewȮGllmt_rgmlȮK_l_eckclrȮ_lbȮ

CleglccpgleȮQagclacȮGlrcpl_rgml_jȮAmldcpclacȮ&RGKCQ+gAML',Ȯ/7Ȯ+Ȯ0/ȮHslcȮ

0.02*Ȯ@_leimi*ȮRf_gj_lb*Ȯnn,Ȯ2/4+2/7,ȮBMG8Ȯ/.,//.7-RGKCQ+gAML4/67.,0.02,ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

https://ieeexplore.ieee.org/xpl/conhome/10630710/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10630710/proceeding
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YĔŅĶĮĶŃĝŋĴěńħőħĵĔĸŋƞĴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĔŅĶěńħĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĶƞĺĴĔńĭȮĽĴŅėĴŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸœĪĵ[ 

 

 

1' Nfp_kmp_rf_r*ȮL,*Ȯ?wsbfw_*ȮN,ȮL,ȮL,*ȮQ_n_ijmk*ȮR,*ȮKshh_jgltgksr*ȮC,Ȯ_lbȮ

Islrfmle*ȮH,Ȯ&0.02',Ȯ NpcbgargmlȮmdȮSlbcqgp_`jcȮ@cf_tgmpqȮUfgjcȮBpgtgleȮN_prȮ

0 *Ȯ0.02Ȯ3rfȮRcaflmjmewȮGllmt_rgmlȮK_l_eckclrȮ_lbȮCleglccpgleȮQagclacȮ

Glrcpl_rgml_jȮAmldcpclac,Ȯ/7Ȯ+Ȯ0/ȮHslcȮ0.02*Ȯ@_leimi*ȮRf_gj_lb*Ȯnn,Ȯ/55+

/6.,ȮBMG8Ȯ/.,//.7-RGKCQ+gAML4/67.,0.02,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵĔĸŋƞĴĽŅĕŅĺŇĝŅ

ŏĪėőĬőĸĵňĔŅĶěńħĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ

ĶƞĺĴĔńĭĽĴŅėĴŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸœĪĵ[ 

2' Nfp_kmp_rf_r*ȮL,*Ȯ?wsbfw_*ȮN,ȮL,ȮL,*ȮQ_n_ijmk*ȮR,*ȮKshh_jgltgksr*ȮC,Ȯ_lbȮ

Islrfmle*ȮH,Ȯ&0.01',Ȯ NpcbgargmlȮmdȮSlbcqgp_`jcȮ@cf_tgmpqȮUfgjcȮBpgtgleȮ

sqgleȮQsnnmprȮTcarmpȮK_afglc *Ȯ0.01ȮGllmt_rgmlȮglȮGlrcjjgeclrȮQwqrckqȮ_lbȮ

?nnjga_rgmlqȮAmldcpclacȮ&?QWS',Ȯ//+/1ȮMarm`cpȮ0.01*ȮQgt_q*ȮRspigwc*ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

BMG8Ȯ/.,//.7-?QWS36516,0.01,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵȮQgt_qȮAskfspgwcrȮ

Slgtcpqgrw[ 

3' Q_n_ijmk*ȮR,*ȮH_lfmk*ȮI,*ȮQgngp_f*ȮA,*ȮIhgrb_kic_l*ȮN,*Ȯ?wsbfw_*ȮN,ȮL,ȮL,*Ȯ

Kshh_jgltgksr*ȮC,Ȯ_lbȮIslrfmle*ȮH,Ȯ&0.00',ȮŴGmRȮ@_qcbȮG+TȮ_lbȮN+TȮAsptcȮ

?l_jwxcpȮqwqrckȮdmpȮqk_jjȮNTȮn_lcjqȮN?PRȮGŵ*Ȯ0.00Ȯ03rfȮGlrcpl_rgml_jȮ

AmldcpclacȮmlȮCjcarpga_jȮK_afglcqȮ_lbȮQwqrckqȮ&GACKQ',Ȯ07ȮLmtck`cpȮ

0.00Ȯ+Ȯ.0ȮBcack`cpȮ0.00*ȮAfg_leȮK_g*ȮRf_gj_lb*ȮBMG8Ȯ

/.,//.7-GACKQ34/55,0.00,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮėĦŃ

ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅȮ

ĶƞĺĴĔńĭȮĽĴŅėĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'[ 

/,2 L_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 

+ 
 
 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
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- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 292 

 

ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ1 

(Electrical Engineering Laboratory I) 

/ 15 

EEE 171 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

&Electrical Engineering Laboratory II) 

/ /3 

EEE 397 ĽńĴĴĬŅŐĸŃőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĵƞŀĵ 

(Seminar and Electrical Engineering Mini 

Project) 

/ /3 

EEE402 ŀŇĬŏĪŀĶƢŏĬŖĨĽĶĶĽŇŗĚŐĸŃĽŊŗŀĽŅĶĕƟŀĴŌĸȮ 

(Internet of Things and Data Communications) 

/ /3 

EEEȮ276 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project Study) 

/ /3 

EEEȮ277 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Project) 

1 23 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

EEE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 

EEE 690 ľńĺĕƟŀıŇŏĻļȮ/Ȯ 

(Special Topic I) 

3 45 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 
- 
 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

EEE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 690 ľńĺĕƟŀıŇŏĻļȮ/Ȯ 

(Special Topic I) 

3 45 
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įĻ,ħĶ,ĦńģıĚĻƢȮȮľńĝĝŃĺĦŇĝ 
Asst.Prof.Dr.Nattapong Hatchavanich 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,Ȯ0341 ĺĻ,ħ,Ȯ&ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ

īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ 

ĮƖȮı,Ļ,Ȯ0337 ȮȮĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵȮ 

ĮƖȮı,Ļ,Ȯ0333 ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ, ĮĶŃŏĪĻœĪĵȮ 

 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮȮ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

/' F_raf_t_lgaf*ȮL,*ȮQ_lequ_le*Ȯ?,*ȮLsrumle*ȮQ,Ȯ_lbȮImlefgpsl*ȮK,Ȯ&0.02',Ȯ

Ŵ@gdspa_rgmlȮGbclrgƱa_rgmlȮDpmkȮK_elcrgaȮDjsvȮBgqrpg`srgmlȮ`wȮSqgleȮRKPȮ

Qclqmp+@_qcbȮUgpcjcqqȮNmucpȮRp_lqdcpȮQwqrckŵ*ȮGCCCȮ?aacqq,ȮTmjȮ/0*ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

nn,Ȯ31/56+31/66, 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮȮUc`ȮmdȮQagclac 
0' F_raf_t_lgaf*ȮL,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮL_crgj_bb_lml*ȮQ,Ȯ&0.02',ȮŴ?ȮKsrs_jȮ

AmsnjcbȮQr_`gjgx_rgmlȮAmgjȮAmlƱesp_rgmlȮdmpȮCjcarpmk_elcrgaȮJctgr_rgmlȮ

KcjrgleȮUgrfȮDpcosclawȮAmlqgbcp_rgmlŵ*ȮGCCCȮ?aacqq,ȮTmjȮ/0*Ȯ 

nn,0.03+0.1/, 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮȮȮUc`ȮmdȮQagclac 
1' Lsrumle*ȮQ,*ȮKshh_jgltgksr*ȮC,*ȮQ_lequ_le*Ȯ?,*ȮF_raf_t_lgaf*ȮL,Ȯ_lbȮ

Imlefgpsl*ȮK,ȮȮ&0.01',ȮŴBcqgelȮEsgbcjglcȮmdȮA_n_agrgtcȮNmucpȮRp_lqdcpȮ

QwqrckȮrmȮ?afgctcȮR_pecrcbȮMsrnsrȮNmucpŵ*ȮGlrcpl_rgml_jȮHmspl_jȮmdȮ

NmucpȮCjcarpmlgaqȮ_lbȮBpgtcȮQwqrckqȮ&GHNCBQ',ȮTmj,Ȯ/2*ȮLm,Ȯ1*Ȯ 

nn,/7./ȮůȮ/7/., 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮȮȮQamnsqȮ 
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/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

+ 
 
 
 
 

/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

/' Qsit_l_af_gisj*ȮI,*ȮF_raf_t_lgaf*ȮL,*ȮL_crgj_bb_lml*ȮQ,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮ

Kshh_jgltgksr*ȮC,Ȯ&0.00',Ȯ ?ȮAmkn_pgqmlȮmdȮRp_lqkgrrcpȮAmllcargmlȮdmpȮ

Bwl_kgaȮGlbsargtcȮNmucpȮRp_lqdcpȮ?nnjga_rgml *ȮGlrcpl_rgml_jȮAmldcpclacȮ

mlȮCjcarpga_jȮK_afglcqȮ_lbȮQwqrckq*ȮGACKQ,Ȯ07ȮLmtck`cpȮ+Ȯ0ȮBcack`cpȮ

0.00*ȮAfg_leȮK_g*ȮRf_gj_lb*ȮBMG8Ȯ/.,//.7-GACKQ34/55,0.00,7761..4,ȮȮYĔŅĶ

ĮĶŃĝŋĴěńħőħĵĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ

ŐĸŃȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅȮĶƞĺĴĔńĭȮĽĴŅėĴĺŇĝŅĔŅĶĪŅĚ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'[ 

0' F_raf_t_lgaf*ȮL,*ȮImlefgpsl*ȮK,*ȮQ_lequ_le*Ȯ?,Ȯ_lbȮLsrumle*ȮQ,Ȯ&0.00',Ȯ

 BcqgelȮEsgbcjglcqȮrmȮ?jjmuȮ@gdspa_rgmlȮMncp_rgmlȮmdȮUgpcjcqqȮ@_rrcpwȮ

Af_pecpȮugrfȮNpgk_pwȮQgbcȮAmlrpmjjcp *ȮGlrcpl_rgml_jȮAmldcpclacȮmlȮ

Cjcarpga_jȮK_afglcqȮ_lbȮQwqrckqȮ&GACKQ',Ȯ07ȮLmtck`cpȮ+Ȯ0ȮBcack`cpȮȮ

0.00*ȮAfg_leȮK_g*ȮRf_gj_lb*ȮBMG8Ȯ/.,//.7-GACKQ34/55,0.00,77610/.,ȮYĔŅĶ

ĮĶŃĝŋĴěńħőħĵĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ

ŐĸŃȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅȮĶƞĺĴĔńĭȮĽĴŅėĴĺŇĝŅĔŅĶĪŅĚ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'[ 

/,2 L_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 

- 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 

  - ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 102 ŏĪėőĬőĸĵňœĲĲƚŅȮ/Ȯ&œĲĲƚŅĔņĸńĚ' 

&Electrotechnology I &Power' ' 

1 23 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 106 ŏėĶŊŗŀĚĔĸœĲĲƚŅ 

(Electric Machinery) 

1 23 

EEE 112 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ

œĲĲƚŅ 

(Computer Programming for Electrical 
Engineers) 

1 23 

EEE 211 ĪķļġňĺĚěĶœĲĲƚŅŐĸŃĮĢŇĭńĨŇĔŅĶ 

(Circuit Theory and Laboratory) 

4 4. 

EEE 396 

 

ĮĢŇĭńĨŇĔŅĶĪħĸŀĚħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚŐĸŃĔŅĶ

ĕńĭŏėĸŊŗŀĬĪŅĚœĲĲƚŅȮ1 

(Power Electronics and Electric Drive 

Laboratory I) 

1 15 

EEE 476 

 

ĺĚěĶŐĮĸĚįńĬĔņĸńĚœĲĲƚŅŐĭĭŏĶőĞŐĬĬĞƢ 

(Resonant Power Converter) 

3 23 

EEE 397 ĽńĴĴĬŅŐĸŃőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĵƞŀĵ 

&Seminar and Electrical Engineering Mini 
Project I) 

/ /3 

EEE 495 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ2ȮȮ 

(Electrical Engineering Laboratory IV)  

/ /3 

EEEȮ498 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

(Electrical Engineering Project Study) 

/ /3 

EEE 499 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮȮ 

&Electrical Engineering Project ) 

1 23 

EEE 35. ĔŅĶėĺĭėŋĴĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŅĸńĚŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 
&Control of Power Electronics Circuits and 

its Applications' 

1 23 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

EEE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 
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ĮĶŃīŅĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 35. ĔŅĶėĺĭėŋĴĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŅĸńĚŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 
&Control of Power Electronics Circuits and its 
Applications' 

1 23 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

EEE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 

 

 

 

  



184 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĻ,ȮħĶ,ŀīŇĮȮħŋĸĵƢěŇĬħŅĝĭŅıĶ 
Asst. Prof.ȮDr. Atip Doolgindachbaporn 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2022   Ph.D. &Electronic and Electrical Engineering), University of Southampton, 

United Kingdom  
ĮƖȮė,Ļ,Ȯ2017    M.Sc. (Energy and Sustainability with Electrical Power Engineering),  

                              University of Southampton, United Kingdom  
ĮƖȮı,Ļ,Ȯ2557 Ȯ ĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ1Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, ĮĶŃŏĪĻœĪĵ 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

+ 
/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

+ 
/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 
/' Q_jgk*ȮG,ȮB,*Ȯ?jg*ȮL,ȮL,*Ȯ?pgdƱl*Ȯ?,ȮK,*ȮBmmjeglb_af`_nmpl*Ȯ?,*ȮIs_l*ȮR,ȮK,Ȯ_lbȮ

Wsqmf*ȮK,Ȯ?,ȮR,ȮK,Ȯ&0.01',ȮŴGlƲsclacȮmdȮbccnȮrp_nȮbclqgrwȮ_lbȮglhcargmlȮ`_ppgcpȮ

fcgefrȮrmu_pbqȮ_aasksj_rgmlȮmdȮqn_acȮaf_pecȮugrfglȮbgcjcarpgaqŵ* 0.01ȮGCCCȮ1pbȮ

Glrcpl_rgml_jȮAmldcpclacȮglȮNmucpȮCleglccpgleȮ?nnjga_rgmlqȮ&GANC?',Ȯ4+5ȮK_pafȮ

0.01*ȮNsrp_h_w_*ȮK_j_wqg_* nn,Ȯ/.7+//2,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵĺŇĪĵŅĸńĵĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňȮK?P?Ȯ&SgRK'ȮĝŅľƢŀŅĸńĴȮĮĶŃŏĪĻĴŅŏĸŏĞňĵȮĶƞĺĴĽĬńĭĽĬŋĬőħĵȮGCCCȮ

NmucpȮ_lbȮClcpewȮQmagcrwȮ&NCQ'ȮĽŅĕŅĴŅŏĸŏĞňĵȮŐĸŃœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬħƟŅĬŏĪėĬŇėőħĵ

ĺŇĪĵŅĸńĵĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮPTQȮŏĴŊŀĚőĔŀŇĴĭŅőĨĶƢȮĮĶŃŏĪĻŀŇĬŏħňĵ[ 

0' ?xk_l*ȮQ,ȮL,Ȯ?,Ȯ@,*Ȯ?jg*ȮL,ȮL,*ȮBmmjeglb_af`_nmpl*Ȯ?,*Ȯ?pgdƱl*Ȯ?,ȮK,*Ȯ?xgq*ȮL,Ȯ_lbȮ

?kglsbgl*ȮL,Ȯ&0.01',ȮŴRmn+MgjȮRfcpk_jȮKmbcjȮdmpȮNmucpȮRp_lqdmpkcpqȮrf_rȮ

PcƲcarqȮ?k`gclrȮRckncp_rspcȮNpmƱjcȮglȮK_j_wqg_ŵ*Ȯ0.01Ȯ/0rfȮ?qg_+N_agƱaȮ

Glrcpl_rgml_jȮAmldcpclacȮmlȮJgefrlgleȮ&?NJ', /0Ȯ+ /3ȮHslcȮ0.01*ȮJ_lei_ug*Ȯ
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Icb_f*ȮK_j_wqg_*Ȯnn,Ȯ/+4,ȮȮBMG8Ȯ/.,//.7-?NJ351.6,0.01,/./6/336,ȮYĔŅĶĮĶŃĝŋĴěńħ

őħĵ GCCCȮ?bt_lagleȮRcaflmjmewȮdmpȮfsk_lgrwȮŐĸŃȮGCCCȮNCQ[ 

 

 

 

1' Bmmjeglb_af`_nmpl*Ȯ?,*ȮA_jjclbcp*ȮE,*ȮJcugl*ȮN,*ȮQgkmlqml*ȮC,Ȯ_lbȮUgjqml*ȮE,Ȯ

&0.00',ȮŴBcrcpkgl_rgmlȮmdȮPcj_rgtcȮRfcpk_jȮNcpdmpk_lacȮmdȮNmucpȮRp_lqdmpkcpqȮ

SqgleȮB_r_ȮBpgtclȮRfcpk_jȮKmbcjqŵ* 0.00ȮGCCCȮCjcarpga_jȮGlqsj_rgmlȮAmldcpclacȮ

&CGA',Ȯ/7Ȯ+ 01ȮHslcȮ0.00*ȮIlmvtgjjc*ȮRcllcqqcc*ȮS,Q,?,*Ȯnn,Ȯ140+143,ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

BMG8 /.,//.7-CGA3//47,0.00,7611/65,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵȮGCCCȮBgcjcarpgaqȮ_lbȮ

Cjcarpga_jȮGlqsj_rgmlȮQmagcrw[ 

/,2 L_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 

+ 
 
 
3. ĳŅĶŃĚŅĬ 

3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
  - ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 10. ŏĪėőĬőĸĵňœĲĲƚŅȮ&œĲĲƚŅĔņĸńĚ' 

&Electrotechnology (Power)) 

1 23 

EEE 102 ŏĪėőĬőĸĵňœĲĲƚŅȮ1 (œĲĲƚŅĔņĸńĚ' 

Electrotechnology (Power) 

1 23 

EEE /.4 ŏėĶŊŗŀĚĔĸœĲĲƚŅ 

&Electric Machinery 

3 23 

EEE 112 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ

œĲĲƚŅ 

(Computer Programming for Electrical 

Engineers) 

1 23 

EEE 397 ĽńĴĴĬŅŐĸŃőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĵƞŀĵ 

(Seminar & Electrical Engineers Mini 

Project) 

/ 15 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 46. ŐĴĝĝňĬŏĸŇĶƢĬĬŇŗĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

&Machine Learning) 

1 23 

EEE 473 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ2 

&Electrical Engineering Laboratory IV) 

/ /3 

EEE 498 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

(Electrical Engineering Project Study) 

/ 15 

EEE 499 EEE 499 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 

(Electrical Engineering Project) 

/ 15 

EEE 604 ĽńĴĴĬŅ 
&Seminar' 

3 45 
 

EEE 605 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

36 + 

EEE 4.4 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 

12 + 

 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 
ĮĶŃīŅĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĶŃĭĭœĲĲƚŅȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ĔņĸńĚȮŐĸŃıĸńĚĚŅĬ' 

 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 604 ĽńĴĴĬŅ 
&Seminar' 

3 45 
 

EEE 605 ĺŇĪĵŅĬŇıĬīƢȮ 
&Thesis'Ȯ 

36 + 

EEE 4.4 ĺŇĪĵŅĬŇıĬīƢ 

&Thesis) 

12 + 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ħĶ,ŀĳŇĝńĵȮĽŋĵŃıńĬīƢ 
Dr.Apichai Suyapan 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,Ȯ0342 ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň, ĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ0337 ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň, ĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ0334 ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/, ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň, ĮĶŃŏĪĻœĪĵ 
 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/' 

ȮȮȮ+ 
/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

ȮȮȮ+ 
/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

/' Qsw_n_l*Ȯ?,*Ȯ?pccp_i*ȮI+L,Ȯ_lbȮ?pccp_i*ȮI+J,Ȯ&0.00',Ȯ RfcȮCddcarȮmdȮNKQEȮ

N_p_kcrcpqȮ_lbȮMncp_rgleȮAmlbgrgmlqȮmlȮQwqrckȮQr_`gjgrwȮdmpȮBAȮCjcarpga_jȮ

NmucpȮQwqrckȮglȮKmpcȮCjcarpgaȮ?gpap_dr *Ȯ03rfȮGlrcpl_rgml_jȮAmldcpclacȮmlȮ

Cjcarpga_jȮK_afglcqȮ_lbȮQwqrckqȮ&GACKQ',Ȯ00ȮLmtck`cpȮůȮ.0ȮBcack`cpȮ

0.00*ȮAf_gleȮK_g*ȮRf_gj_lb*Ȯnn,Ȯ/+3,ȮȮYĔŅĶĮĶŃĝŋĴěńħőħĵĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ

ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸ

ĸƟŅĬĬŅȮĶƞĺĴĔńĭȮĽĴŅėĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'[ 

1.2 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
/' ŀĳŇĝńĵȮĽŋĵŃıńĬīƢ* ŀĳŇĶńĔļƢȮĻĶňĝŃĬŃȮŐĸŃĔŀĚıńĬȮŀŅĶňĶńĔļƢ,Ȯ&0345',Ȯ ĔŅĶŀŀĔŐĭĭĨńĺ

ėĺĭėŋĴőľĴħĔŅĶŏĸŊŗŀĬĕŀĚĺĚěĶŐĮĸĚįńĬħňĞňŏĮƦĬħňĞňŐĭĭĽŀĚĪŇĻĪŅĚĝĬŇħŁŅĶƢĲĭĶŇħěƢĪňŗĴň

őľĸħĔņĸńĚœĲĲƚŅėĚĨńĺĽņľĶńĭĵŅĬĵĬĨƢœĲĲƚŅ *ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ

&CCAML'ȮėĶńŘĚĪňŗȮ25, /1+/3ȮıķĻěŇĔŅĵĬȮ0345*ȮŀŋħĶīŅĬň*ȮĮĶŃŏĪĻœĪĵ*ȮľĬƟŅȮ011+015,Ȯ
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YĔŅĶĮĶŃĝŋĴěńħőħĵĽĴŅėĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'ȮĶƞĺĴĔńĭȮ

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĶńĨĬőĔĽŇĬĪĶƢ[ 

0' ŀĳŇĝńĵȮĽŋĵŃıńĬīƢ* ĝŇļĦŋıĚĻƢȮŐěƞĴĽŀŅħȮŐĸŃĔŀĚıńĬȮŀŅĶňĶńĔļƢ,Ȯ&0345',Ȯ ĔŅĶĻŉĔļŅ

ıķĨŇĔĶĶĴŐĸŃįĸĔĶŃĪĭĕŀĚŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢĳŅĵŒĨƟŏĚŊŗŀĬœĕĔŅĶĭńĚŏĚŅĕŀĚŐĽĚ

ĭŅĚĽƞĺĬ *ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&CCAML'ȮėĶńŘĚĪňŗȮ25, /1+/3Ȯ

ıķĻěŇĔŅĵĬȮ0345*ȮŀŋħĶīŅĬň*ȮĮĶŃŏĪĻœĪĵ*ȮľĬƟŅȮ413+42.,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵĽĴŅėĴ

ĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'ȮĶƞĺĴĔńĭȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸ

ĶńĨĬőĔĽŇĬĪĶƢ[ 

1' ŀĳŇĝńĵȮĽŋĵŃıńĬīƢ*ȮĽŋĶĭħŇĬĪĶƢȮŐħĚħƞŀĬȮŐĸŃĔŀĚıńĬȮŀŅĶňĶńĔļƢ,Ȯ&0345',ȮŴĔŅĶŀŀĔŐĭĭĨńĺ

ėĺĭėŋĴőľĴħĔŅĶŏĸŊŗŀĬĽņľĶńĭĺĚěĶŐĮĸĚįńĬŐĭĭĭńėĪňŗĴňŐľĸƞĚěƞŅĵŏĮƦĬĺĚěĶŏĶňĵĚĔĶŃŐĽ

ĽŅĴŏĲĽŐĭĭĭĶŇħěƢŵ*ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĚŅĬĺŇěńĵŐĸŃıńĥĬŅŏĝŇĚĮĶŃĵŋĔĨƢȮėĶńŘĚĪňŗȮ/4ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

&CARG+A?PB',Ȯ5+7ȮıķļĳŅėĴȮ0345*ȮĽŋĶŇĬĪĶƢ*ȮĮĶŃŏĪĻœĪĵ*ȮľĬƟŅȮ/44+/5.,Ȯ 

YĔŅĶĮĶŃĝŋĴěńħőħĵėĦŃŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽŋĶŇĬĪĶƢ*ȮĽĴŅėĴ

ĺŇĝŅĔŅĶȮœĲĲƚŅȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮőĪĶėĴĬŅėĴŐĸŃĽŅĶĽĬŏĪĻĮĶŃŏĪĻœĪĵȮŐĸŃĽĩŅĭńĬ

ĴŅĨĶĺŇĪĵŅŐľƞĚĝŅĨŇ[ 

2' ıńĽĔĶȮŀŋħĴĪĶńıĵƢ*ȮĪĶĚĔĸħȮŀŋħĴĪŀĚ*ȮĭŋĠķĪīŇśȮıŌĸŏĽĬ*ȮŀĳŇĝńĵ ĽŋĵŃıńĬīƢȮŐĸŃŀĬŋĻńĔħŇśȮȮȮȮȮȮȮȮȮȮȮȮȮ

ĭŇĽĸŅĴ,Ȯ&0344',ȮŴĔŅĶŏıŇŗĴŐĶĚħńĬħƟŅĬŀŀĔĕŀĚĺĚěĶŐĮĸĚįńĬœĲĲƚŅĔĶŃŐĽĨĶĚĪňŗĴňŀńĨĶŅ

ĔŅĶĕĵŅĵĽŌĚŐĭĭĪĭĶŃħńĭŐĶĚħńĬĪňŗĴňĔŅĶĨƞŀŀĬŋĔĶĴőĴħŌĸŵ*ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĪŅĚ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮ&CCAML'ȮėĶńŘĚĪňŗ 24,Ȯ/3+/5 ıķĻěŇĔŅĵĬ 0344*ȮĔĶŃĭňŗ*ȮĮĶŃŏĪĻœĪĵ*Ȯ

ľĬƟŅ //.+//1,ȮYĔŅĶĮĶŃĝŋĴěńħőħĵĽĴŅėĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'Ȯ

ĶƞĺĴĔńĭėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏŀŏĝňĵŀŅėŏĬĵƢ[ 

 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 

  - ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ

&őħĵĮĶŃĴŅĦ' 
EEE 101 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚŏĪėőĬőĸĵňœĲĲƚŅȮ&œĲĲƚŅĔņĸńĚ' 

&Electrotechnology Laboratory &Power'' 
1 15 

EEE 102 ŏĪėőĬőĸĵňœĲĲƚŅȮ/Ȯ&œĲĲƚŅĔņĸńĚ' 
&Electrotechnology I &Power'' 

3 23 

EEE 393 ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ0Ȯ 1 15 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

Electrical Engineering Laboratory II 
EEE 397 őėĶĚĚŅĬĵƞŀĵĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅ 

&Electrical Engineering Mini Project' 
1 /3 

EEE 498 őėĶĚĚŅĬŀŀĔŐĭĭĭŌĶĦŅĔŅĶĕńŘĬĽŌĚ 
&Capstone Design Project' 

1 /3 

EEE 499 őėĶĚĚŅĬĺŇĻĺĔĶĶĴœĲĲƚŅ 
&Electrical Engineering Project' 

3 23 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

EEE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 

 

 

+ȮĳŅĶŃĚŅĬŀŊŗĬŕȮ&ĩƟŅĴň' 
  ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

EEE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 
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ĶĻ,ȮħĶ,ĶŅĝĺħňȮĻŇĸŅıńĬīƢ 

Assoc. Prof. Dr.Rardchawadee Silapunt 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖ ė.Ļ. 2004 Ph.D. (Electrical and Computer Engineering), University of Wisconsin -
Madison, U.S.A. 

ĮƖ ė.Ļ. 1998 M.S. (Electrical Engineering), University of Wisconsin-Madison, U.S.A. 

ĮƖ ı.Ļ. 2539 ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵ 

 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ       
X ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

Ã ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,,  
  

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

ĔĸŋƞĴȮ/ ĚŅĬĺŇěńĵȮ  
1.1 International journal (ėƞŅĬŘņľĬńĔȮ1)  

1) Tempiem, P. and Silapunt, R. &0.02',Ȯ ŴClf_lagleȮ Qnpc_bgleȮ D_armpȮ
Assignment in LoRaWAN with a Geometric Distribution Approach for 
Np_arga_jȮLmbcȮBgqrpg`srgmlqŵ*ȮTelecom. Vol. 5, No. 4, pp. 941 ů 960. 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸ  Scopus 

2) Gpqf_b*ȮK,ȮL,*ȮIfmqm*ȮG,Ȯ?,*Ȯ?qj_k*ȮK,ȮK,Ȯ_lbȮQgj_nslr*ȮP,Ȯ&0.02',ȮŴMnrgkgxcbȮ
Accelerated Over-Relaxation Method for Robust Signal Detection: A 
Kcr_fcspgqrgaȮ ?nnpm_afŵ*ȮAlgorithms. Vol. 17, No. 10, 
https://doi.org/10.3390/a17100463 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ Scopus 

3) Q_clemu*Ȯ R,Ȯ _lbȮ Qgj_nslr*Ȯ P,Ȯ &0.01',Ȯ ŴGeometryůDependent 
Magnetoelectric and Exchange Bias Effects of the Nano LůT Mode Bar 
QrpsarspcȮ K_elcrmcjcarpgaȮ Qclqmpŵ*ȮMicromachines. Vol. 14, No. 2, 
https://doi.org/10.3390/mi14020360 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ Scopus 

1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
- 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
+ 
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1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
-  
 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 

- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EIE 325 ĽĬŅĴŐĸŃėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅ 

(Electromagnetic Fields and Waves) 
3 45 

EIE 429 ĪķļġňĽŅĵŀŅĔŅĻ 

(Antenna Theory)            

3 45 

ENE 325 ĽĬŅĴŐĸŃėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅ 

(Electromagnetic Fields and Waves)   
3 45 

ENE 429 ĪķļġňĽŅĵŀŅĔŅĻ 

(Antenna Theory) 
3 45 

ENE 490 ŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 

(Internet of Things) 

3 45 

GEN 352 ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬ 

(Technology and Innovation for Sustainable 
Development) 

3 45 

ENE 615 ŏĪėőĬőĸĵňĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 

(Data Storage Technology and Applications) 

3 45 

ENE 691 ŏĪėőĬőĸĵňŏĞĬŏĞŀĶƢ              

(Sensors Technology) 

3 45 

EIE 502 ĔŅĶěńħĔŅĶőėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĸŅĶĽĬŏĪĻ 

(Technologies for Electrical and Information 
Engineering) 

3 45 

ENE 370 ĽńĴĴĬŅ 
(Seminar) 

1 15 

ENE 372 ĕƟŀŏĽĬŀőėĶĚĚŅĬŐėĮĽőĨĬ  
(Project in Electrical Communication and 
Electronic Engineering I: Proposal) 

1 15 

ENE 470  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ2: 
ėĺŅĴĔƟŅĺľĬƟŅ 

1 15 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

(Project in Electrical Communication and 
Electronic Engineering II: Progress) 

ENE 471  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ3:  
ĔŅĶĬņĽƞĚ 
(Project in Electrical Communication and 
Electronic Engineering III: Delivery) 

1 15 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/3 + 

EIE 607 őėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮ 
&Research Project in Electrical and Information 
Engineering' 

4 + 

EIE 703 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

26 + 

EIE 704 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

14 + 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĻ,ȮħĶ,ěŇĶĻŇĸĮƝȮěĵŅĺĶĶĦ 

Asst. Prof. Dr.Chirasil Chayawan 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖ ė.Ļ. 2002     Ph.D. (Electrical Engineering), Florida Atlantic University, U.S.A. 

ĮƖ ė.Ļ. 1997     MS.c.Ȯ(Communication Engineering), University of Massachusetts, 
Amherst, U.S.A. 

ĮƖȮı,Ļ,Ȯ2534 ȮȮȮ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶȮȮ
ĸŅħĔĶŃĭńĚ, ĮĶŃŏĪĻœĪĵ 

  
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ       
X ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

Ã ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,,  
  
2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

ĔĸŋƞĴȮ/ ĚŅĬĺŇěńĵȮ 
1.1  International journal (ėƞŅĬŘņľĬńĔ 1)  

- 
1.2  National Journal (ėƞŅĬŘņľĬńĔ 0.4) 

- 
1.3  International Conference (ėƞŅĬŘņľĬńĔ 0.4) 

1)     Usman, A., Khun-in, R., Bhatranand, A., Chayawan, C., Muhammad, S. B. and 
@sp_l_qgpg*Ȯ N,Ȯ &0.02',Ȯ ŴK_afglcȮ jc_plgle-based fingerprint pattern 
recognition with Mach-XcflbcpȮ glrcpdcpmkcrcpŵ*Ȯ2024 International 
Conference on Photonics Solutions. 9 ů 11 December 2024. DOI: 
10.1117/12.3058585  [ĔŅĶĮĶŃĝŋĴěńħőħĵĽĴŅėĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ
&ĮĶŃŏĪĻœĪĵ' ŐĸŃĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň] 

1.4  National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
1) ıĝĶȮĨńŘĚĨĶĚœıőĶěĬƢȮŐĸŃěŇĶĻŇĸĮƝȮěĵŅĺĶĶĦ. (2566). ŴŐĬĺĪŅĚħƟŅĬŏĪėĬŇėĽņľĶńĭĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟȮTV White Space ŒĬĮĶŃŏĪĻœĪĵŵ*Ȯ15th Conference of Electrical 
Engineering Network 2023 (EENET2023). 1 ů 3 ıķļĳŅėĴȮ0344, ĬėĶıĬĴ, 
ĮĶŃŏĪĻœĪĵ, ľĬƟŅ,Ȯ/Ȯů 5. YĔŅĶĮĶŃĝŋĴěńħőħĵĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸŀňĽŅĬȮ
ĶƞĺĴĔńĭȮIEEE Power & Energy Society Thailand Chapter[  



194 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

2) ĠŅĨŇĬńĬĪƢȮĪŀĚŏĬňĵĴȮŐĸŃěŇĶĻŇĸĮƝȮěĵŅĺĶĶĦ,Ȯ&0344',ȮŴĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĮƦĬœĮœħƟŒĬ
ĔŅĶŒĝƟĚŅĬĶƞĺĴĔńĬĶŃľĺƞŅĚȮ3G ŐĸŃĔŇěĔŅĶħŅĺŏĪňĵĴȮĽņľĶńĭĵƞŅĬėĺŅĴĩňŗȮ03 GHz ŒĬ
ĮĶŃŏĪĻœĪĵŵ*Ȯ7th RMUTP Conference on Engineering and Technology.  
19 ıķļĳŅėĴȮ0344*ȮĔĶŋĚŏĪı*ȮĮĶŃŏĪĻœĪĵ*ȮľĬƟŅ,Ȯ/Ȯů3, YĔŅĶĮĶŃĝŋĴěńħőħĵ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸıĶŃĬėĶȮĶƞĺĴĔńĭȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸ
ĔĶŋĚŏĪıȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĽŋĺĶĶĦĳŌĴŇȮŐĸŃĽĴŅėĴĺŇĝŅĔŅĶĪŅĚ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'ȮľĶŊŀȮEEAAT] 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EIE 242 ĔġľĴŅĵȮĶŃŏĭňĵĭŐĸŃĬőĵĭŅĵħƟŅĬŏĪėőĬőĸĵňħŇěŇĪńĸ 
(Digital Technology Law, Regulation and Policy) 

2 30 

ENE 483 ıŊŘĬģŅĬĔŅĶěńħĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĽňŏĕňĵĺ 

(Fundamentals of Green ICT Management)      
3 45 

EIE 502 ĔŅĶěńħĔŅĶőėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃ
ĽŅĶĽĬŏĪĻ  
(Management in Research Projects) 

3 45 

ENE 692 ľńĺĕƟŀıŇŏĻļ1 ĔŅĶěńħĔŅĶŏĪėőĬőĸĵňĽŊŗŀĽŅĶĽŅĶĽĬŏĪĻ
ĽĴńĵŒľĴƞŒĬĵŋėħŇěŇĪńĸ 
(Special Topics1 : Modern ICT Management in 
Digital Era) 

3 45 

EIE 658  ĔŅĶěńħĔŅĶŏĪėőĬőĸĵňĽŊŗŀĽŅĶĽŅĶĽĬŏĪĻĽĴńĵŒľĴƞŒĬĵŋė
ħŇěŇĪńĸ 
(Modern ICT Management in Digital Era) 

3 45 

ENE 370 ĽńĴĴĬŅ 
(Seminar) 

1 15 

ENE 372 ĕƟŀŏĽĬŀőėĶĚĚŅĬŐėĮĽőĨĬ  
(Project in Electrical Communication and 
Electronic Engineering I: Proposal) 

1 15 

ENE 470  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ2: 
ėĺŅĴĔƟŅĺľĬƟŅ 
(Project in Electrical Communication and 
Electronic Engineering II: Progress) 

1 15 

ENE 471  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ3:  1 15 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ĔŅĶĬņĽƞĚ 
(Project in Electrical Communication and 
Electronic Engineering III: Delivery) 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/3 - 

EIE 607 őėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮ 
&Research Project in Electrical and Information 
Engineering' 

4 - 

EIE 703 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

26 - 

EIE 704 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

14 - 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĻ,ȮħĶ,ĔĴĸȮěŇĶŏĽĶňŀĴĶĔŋĸ 

Asst. Prof. Dr.Kamon Jirasereeamornkul 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖ ı,Ļ,Ȯ2549     ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 

         ĮƖȮı,Ļ,Ȯ2544   ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 

ĮƖȮı,Ļ,Ȯ2540    ĺĻ,ĭ,Ȯ(ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 

  
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ       
X ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

Ã ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,,  
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

 ĔĸŋƞĴȮ/ ĚŅĬĺŇěńĵȮ  
1.1  International journal (ėƞŅĬŘņľĬńĔ 1) 

1)     Ekkaravarodome, C., Feungkeaw, S., Bilsalam, A., Jirasereeamornkul, K. and 
Iskqsu_l*ȮW,Ȯ&0.03',ȮŴ?l_jwqgqȮmdȮ_ȮXTBQȮAj_qq-DE current-driven full- 
bridge rectifier to compensation network capacitance design for WPT 
qwqrckŵ*ȮAEU - International Journal of Electronics and Communications. 
Vol. 191. https://doi.org/10.1016/j.aeue.2025.155660Get rights and content 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸ   Scopus 

2)     Singhavilai, T., Tippayachai, J., Jirasereeamornkul, K., Ekkaravarodome, C. 
_lbȮ Q_k_lafscl*Ȯ R,Ȯ &0.03',Ȯ ŴCt_js_rgleȮ UgpcjcqqȮ NmucpȮ Rp_lqdcpȮ
Technologies for Electric Vehicles: Efficiency and Practical Implementation 
of Inductive, Capacitive, and Hybrid Systems", IEEE Access. Vol. 13,  
pp. 9792 ů 9808. 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸ   Scopus 

3)     Htet Htet, H., Dolphen, R., Jirasereeamornkul, K. and Thiravetyan, P. (2023). 
ŴNcpdmpk_lacȮct_js_rgmlȮmdȮrfpccȮamlqrpsarcbȮucrj_lb-microbial fuel cell 
systems: wastewater treatment efficiency and electricity generation 
nmrclrg_jŵ*ȮEnvironmental Science and Pollution Research. Vol. 30, No. 42, 
pp. 96163 ů 96180. 

https://doi.org/10.1016/j.aeue.2025.155660
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S1434841125000019&orderBeanReset=true
https://www.scopus.com/authid/detail.uri?authorId=58534748900
https://www.scopus.com/authid/detail.uri?authorId=16425541200
https://www.scopus.com/authid/detail.uri?authorId=11939599200
https://www.scopus.com/authid/detail.uri?authorId=8559900000
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ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 

1.2  National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
+ 

1.3  International Conference (ėƞŅĬŘņľĬńĔ 0.4) 
  - 
1.4  National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 

+  
1,ȮĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 210 ŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŏĪėőĬőĸĵňœŀĞň 
(Electronic Devices and IC Technologies) 

3 45 

ENE 414 ĺŇĻĺĔĶĶĴŏĽňĵĚ 
(Audio Engineering) 

3 45 

ENE 370 ĽńĴĴĬŅ 
(Seminar) 

1 15 

ENE 372 ĕƟŀŏĽĬŀőėĶĚĚŅĬŐėĮĽőĨĬ  
(Project in Electrical Communication and 
Electronic Engineering I: Proposal) 

1 15 

ENE 470  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ2: ėĺŅĴĔƟŅĺľĬƟŅ 
(Project in Electrical Communication and 
Electronic Engineering II: Progress) 

1 15 

ENE 471  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ3:  
ĔŅĶĬņĽƞĚ 
(Project in Electrical Communication and 
Electronic Engineering III: Delivery) 

1 15 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/3 - 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EIE 607 őėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮ 
&Research Project in Electrical and 
Information Engineering' 

4 - 

EIE 703 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

26 - 

EIE 704 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

14 - 

 

 

 

3.2' ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĶĻ,ȮħĶ,ŏĶŊŀĚĶŀĚȮĽŋĸňĽĩŇĶŃ 

Assoc. Prof. Dr.Raungrong Suleesathira 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

            ĮƖ ė.Ļ. 2001      Ph.D. (Electrical Engineering), University of Pittsburgh, U.S.A. 

            ĮƖ ė.Ļ. 1996      M.S. (Electrical Engineering), University of Pittsburgh, U.S.A. 

            ĮƖ ı.Ļ. 2537     ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, ĮĶŃŏĪĻœĪĵ 

  
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ       
X ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

Ã ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,,  
  
2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

ĔĸŋƞĴȮ/ ĚŅĬĺŇěńĵȮ  
1.1  International journal (ėƞŅĬŘņľĬńĔ 1) 

- 
1.1  National Journal (ėƞŅĬŘņľĬńĔ 0.4) 

- 
1.2 International Conference (ėƞŅĬŘņľĬńĔ 0.4) 

1) Suleesathira, R. (2024). "Direction of Arrival Estimation Using Modified 
K_vgkskȮJgicjgfmmbȮDslargmlȮ@_qcbȮmlȮrfcȮLwqrpökȮKcrfmbŵ*Ȯ2024 Asian 
Conference on Communication and Networks (ASIANComNet). 24 ů 27 
October 2024, Bangkok, Thailand, pp. 1ů5. [ĔŅĶĮĶŃĝŋĴěńħőħĵĽĴŅėĴĽĩŅĭńĬ
ĺŇĻĺĔĶœĲĲƚŅŐĸŃŀŇŏĸŖėőĪĶĬŇėĽƢŐľƞĚĮĶŃŏĪĻœĪĵȮ&IEEE Thailand Section) ŐĸŃȮ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ[ 
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2) Qsjccq_rfgp_*ȮP,Ȯ&0.03',ȮŴBgpcargmlȮmdȮ?ppgt_jȮCqrgk_rgmlȮsqgleȮEclcrgaȮ
Algorithm over MUSIC-jgicȮ Qncarpskŵ* 6th Research, Invention and 
Innovation Congress (RI2C 2025), 19-20 August 2025, Bangkok, Thailand, 
pp.237-242,Ȯ[ĔŅĶĮĶŃĝŋĴěńħőħĵ IEEE Thailand Section (Antennas & 
Propagation (AP)/Electron Devices (ED)/Microwave Theory & Techniques 
(MTT)), Electrical Engineering/Electronics, Computer, Telecommunications, 
and Information Technology Association (ECTI), Thai Institute of Chemical 
Engineering and Applied AfckgqrpwȮ&RGAfC,'Ȯ_lbȮIgleȮKmleisrŲqȮSlgtcpqgrwȮ
of Technology North Bangkok (KMUTNB)[ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

 
 

3) ȮQsjccq_rfgp_*ȮP,Ȯ&0.03',ȮŴPc_j-valued MUSIC with Mirrored Angles 
QsnnpcqqgmlȮdmpȮBgpcargmlȮmdȮ?ppgt_jȮCqrgk_rgmlŵ*Ȯ20th International 
Joint Symposium on Artificial Intelligence and Natural Language 
Processing (iSAI-NLP 2025), 12-14 November 2025, Phuket, 
Thailand, pp. 1-5. [ĔŅĶĮĶŃĝŋĴěńħőħĵĽĴŅėĴĮƤĠĠŅĮĶŃħŇļģƢĮĶŃŏĪĻœĪĵȮ
&AIAT)ȮŐĸŃĺŇĪĵŅĸńĵĔŅĶėŀĴıŇĺŏĨŀĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺŇĪĵŅ
ŏĕĨĳŌŏĔŖĨ[ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.4  National Conference (ėƞŅĬŘņľĬńĔ 0.2) 

+ 
 
 

1,ȮĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EIE 221 ľĸńĔĔŅĶĶŃĭĭĽŊŗŀĽŅĶȮȮȮȮȮȮȮȮȮȮ 

(Principles of Communication Systems) 
3 45 

EIE 422 ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸ     
(Data Communications)    

3 45 

ENE 422 ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸ     
(Data Communications)    

3 45 

EIE 460 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸ  
(Digital Signal Processing) 

3 45 

ENE 460 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸ  
(Digital Signal Processing) 

3 45 

EIE 602 ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĔĶŃĭĺĬĔŅĶĽőĨŐėĽĨŇĔ 3 45 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

(Probability Theory and Stochastic Processes) 

ENE 629 ŏėĶŊŀĕƞŅĵŏĽƟĬĮĶŃĽŅĪȮȮȮȮȮȮȮȮȮȮ 

(Neural Networks)            

3 45 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/3 - 

EIE 607 őėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮ 
&Research Project in Electrical and 
Information Engineering' 

4 - 

EIE 703 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

26 - 

EIE 704 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

14 - 

 

3.2' ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĻ, ħĶ,ĺńĝĶıńĬīƢȮĽŋĺĶĶĦĽńĬĨŇĽŋĕ 

Asst. Prof. Dr.Watcharapan Suwansantisuk 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖ ė.Ļ. 2012 Ph.D. (Electrical Engineering), Massachusetts Institute of Technology, 
U.S.A. 

ĮƖ ė.Ļ. 2004 M.S. (Electrical Engineering), Massachusetts Institute of Technology, 
U.S.A. 

ĮƖ ė.Ļ. 2002     B.S. (Electrical and Computer Engineering & Computer Science), Carnegie 
Mellon University, U.S.A. 

  
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ       
X ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

Ã ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,,  
  
2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

ĔĸŋƞĴȮ/ ĚŅĬĺŇěńĵȮ  
1.1  International journal (ėƞŅĬŘņľĬńĔ 1)  

1) Qsk*ȮP,*ȮQsu_lq_lrgqsi*ȮU,Ȯ_lbȮIskfmk*ȮN,Ȯ&0.02',ȮŴPckmrcȮdgcjb-
programmable gate array laboratory for signal acquisition and design 
tcpgdga_rgmlŵ*ȮInternational Journal of Electrical and Computer Engineering. 
Vol. 14, pp. 2344 ů 2360. 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸ  Scopus 

2) Jaoukaew, A., Suwansantisuk W.Ȯ_lbȮIskfmkȮN,Ȯ&0.02',ȮŴPm`sqrȮglbgtgbs_jȮ
ngeȮrp_aigleŵ*ȮInternational Journal of Electrical and Computer Engineering. 
Vol. 14, pp. 279 ů 293. 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸ   Scopus 

3) Bello, A. M., Suwansantisuk, W., Song, I. and Hirano, T. (2024). "Joint 
Qwlafpmlgx_rgmlȮ_lbȮAf_llcjȮCqrgk_rgmlȮdmpȮEDBKȮQwqrckqŵ*ȮIEEE Access,     
Vol. 12, pp. 138061 ů 138075. 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸ  Scopus 

4)   Yongwiriyakul, A. L. and Suwansantisuk, W. (2024). "Time and Frequency 
Synchronization of GFDM Waveforms", IEEE Access, Vol. 12, pp. 61359 ů 
61374. 
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ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ Scopus 

5) Js_ljmcr*ȮN,*ȮQsu_lq_lrgqsi*ȮU,Ȯ_lbȮIskfmk*ȮN,Ȯ&0.01',ȮŴ?lȮCddgagclrȮ
Cjcarpma_pbgmep_nfwȮB_r_ȮAmknpcqqgmlŵ*ȮECTI Transactions on Computer 
and Information Technology. Vol. 17, pp. 399 ů 409. 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ Scopus             

1.2  National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
+ 

1.3  International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
+ 

1.4  National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
+ 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EIE 301 ėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĽĩŇĨŇĽŅľĶńĭĺŇĻĺĔĶ 
(Probability and Statistics for Engineers) 

3 45 

EIE 331 ŀŋĮĔĶĦƢĔņľĬħŏĽƟĬĪŅĚŐĸŃĽĺŇĨĝƢ 
(Router and Switch) 

2 30 

EIE 335 ĮĢŇĭńĨŇĔŅĶœĲĲƚŅĽŊŗŀĽŅĶȮėŀĴıŇĺŏĨŀĶƢŐĸŃŏėĶŊŀĕƞŅĵ 
(Electrical Communication, Computer and 
Network Laboratory) 

3 45 

EIE 347 ĮĢŇĭńĨŇĔŅĶĽŅĶĽĬŏĪĻĽŊŗŀĽŅĶ 
(Infocommunication Laboratory) 

1 15 

EIE 450   ĶŃĭĭĽŊŗŀĽŅĶĮĶŃĵŋĔĨƢŐĸŃĽŅĵĽƞĚĽńĠĠŅĦ 

(Applied Communications and Transmission 
Lines) 

3 45 

EIE 467   ĔŅĶĽŊŗŀĽŅĶŐĭĭħŇěŇĪńĸ 

(Digital Communications) 

3 45 

ENE 324 ĮĢŇĭńĨŇĔŅĶœĲĲƚŅĽŊŗŀĽŅĶŐĸŃőĪĶėĴĬŅėĴ 

(Communication and Telecommunication 
Laboratory) 

1 15 

ENE 329 őėĶĚĽĶƟŅĚĶŃĭĭĽŊŗŀĽŅĶĔņľĬħħƟĺĵĞŀĲĨƢŐĺĶƢ 
 (Software Defined Infrastructure) 

3 45 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EIE 609   ĔŅĶŀĬŋĴŅĬŐĸŃĽŅĶĽĬŏĪĻ 

(Inference and Information)           

3 45 

EIE 620 ĪķļġňĽŅĶĽĬŏĪĻŐĸŃŏĪėĬŇėĔŅĶŏĕƟŅĶľńĽ 

(Information Theory and Coding Techniques)        

3 45 

ENE 370 ĽńĴĴĬŅ 
(Seminar) 

1 15 

ENE 372 ĕƟŀŏĽĬŀőėĶĚĚŅĬŐėĮĽőĨĬ  
(Project in Electrical Communication and 
Electronic Engineering I: Proposal) 

1 15 

ENE 470  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ2: 
ėĺŅĴĔƟŅĺľĬƟŅ 
(Project in Electrical Communication and 
Electronic Engineering II: Progress) 

1 15 

ENE 471  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ3:  
ĔŅĶĬņĽƞĚ 
(Project in Electrical Communication and 
Electronic Engineering III: Delivery) 

1 15 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/3 + 

EIE 607 őėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮ 
&Research Project in Electrical and Information 
Engineering' 

4 + 

EIE 703 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

26 + 

EIE 704 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

14 + 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĻ,ȮħĶ,ĺňĶıĸȮěŇĶěĶŇĨ 

Asst. Prof. Dr.Werapon Chiracharit 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖȮı,Ļ,Ȯ033.ȮȮȮ ĮĶ,ħ, (ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃėŀĴıŇĺŏĨŀĶƢ'* ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*Ȯ
ĮĶŃŏĪĻœĪĵ 

ĮƖȮı,Ļ,Ȯ0322ȮȮȮȮ ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ2542       ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ'ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴȮȮ 

 ŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ       
X ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

Ã ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,,  
  
2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

ĔĸŋƞĴȮ/ ĚŅĬĺŇěńĵȮ  
1.1  International journal (ėƞŅĬŘņľĬńĔ 1)  
/'ȮȮK_j_i_p*ȮQ,*ȮAfgp_af_pgr*ȮU,Ȯ_lbȮAf_klmlerf_g*ȮI,Ȯ&0.02'*ȮŴK_qicbȮD_acȮ

Recognition with Generated Occluded Part using Image Augmentation and 
ALLȮK_glr_glgleȮD_acȮGbclrgrw*ŵȮIEEE Access, Vol. 12, pp. 126356-126375.  

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus  

2)  Bature, Z. A., Abdullahi, S. B., Chiracharit, W. and Chamnongthai, K. (2024), 
ŴRp_lqj_rcbȮN_rrcpl-based Eye-writing Recognition Using Dilated Causal 
AmltmjsrgmlȮ Lcrumpi*ŵȮIEEE Access, Vol. 12, pp. 59079-59092.  

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus  

1'ȮȮAf_ip_`mprw*ȮB,*ȮAfgp_af_pgr*ȮU,Ȯ_lbȮAf_klmlerf_g*ȮI,Ȯ&0.02'*ȮŴQck_lrgaȮ
Scene Object-Camera Motion Recognition for Scene Transition Detection 
SqgleȮBclqcȮQn_rg_jȮDp_kcȮQcekclrqȮ_lbȮRcknmp_jȮRp_hcarmpwȮ?l_jwqgq*ŵ 
IEEE Access, Vol. 12, pp. 21673-21697.  

ȮȮȮȮȮȮĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus  
4) Bature, Z. A., Abdullahi, S. B., Yeamkuan, S., Chiracharit, W. and 
Af_klmlerf_g*Ȯ I,Ȯ &0.01'*Ȯ Ŵ@mmqrcbȮ E_xcȮ EcqrspcȮ PcamelgrgmlȮ sqgleȮ
SlbcpjwgleȮFc_bȮMpgclr_rgmlȮQcosclac*ŵȮIEEE Access, Vol. 11, pp. 43675-
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43689.  

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus  
 
 
 
 

5)  Chakraborty, D., Chiracharit, W., Chamnongthai, K. and Charoenpong, T. 
&0.01'*ȮŴUgncȮQaclcȮAf_lecȮBcrcargmlȮglȮM`hcar-Camera Motion Based on 
Linear Regression and an Inflated Spatial-KmrgmlȮLcsp_jȮLcrumpi*ŵ IEEE 
Access, Vol. 11, pp. 33080-33099.  

Ȯ  ȮȮȮȮȮȮȮĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus  

1.2  National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
+ 

1.3  International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
+ 

1.4  National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
+ 
 

1,ȮĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 100 ŐĬŃĬņĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
&GlrpmbsargmlȮrmȮCjcarpga_jȮAmkkslga_rgmlȮ_lbȮ
CjcarpmlgaȮCleglccpgle' 

1 /3 

EIE 140 ŐĬŃĬņĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĽŅĶĽĬŏĪĻĽŊŗŀĽŅĶȮ
&GlrpmbsargmlȮrmȮCjcarpmlgaȮ_lbȮGldmamkkslga_rgmlȮ
Cleglccpgle' 

2 30 

ENE 200 ĔŅĶĺńħĽńĠĠŅĦœĲĲƚŅŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮ 
(Electrical Signal Measurements and Instrumentation) 

3 45 

EIE 200 ĔŅĶĺńħĽńĠĠŅĦœĲĲƚŅŐĸŃŏėĶŊŗŀĚĴŊŀĺńħȮ 
(Electrical Signal Measurements and Instrumentation) 

2 30 

ENE 202 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĔŅĶĺńħœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ 1 /3 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

(Basic Electricity Measurement and Electronics 
Laboratory) 

EIE 202 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĔŅĶĺńħœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ 
(Basic Electricity Measurement and Electronics 
Laboratory) 

 

1 /3 

ENE 207 ĽńĠĠŅĦŐĸŃĶŃĭĭȮ 
(Signals and Systems) 

3 45 

EIE 101 ĽńĠĠŅĦŐĸŃĶŃĭĭȮ 
(Signals and Systems) 

2 30 

ENE 343 ĔŅĶĮĶŃĴĺĸĳŅıħŇěŇĪńĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮ 
(Digital Image Processing and Applications) 

3 45 

EIE 467 ĔŅĶĮĶŃĴĺĸĳŅıħŇěŇĪńĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮ 
(Digital Image Processing and Applications) 

3 45 

ENE 562 ĔŅĶĮĶŃĴĺĸįĸĳŅıŐĸŃėŀĴıŇĺŏĨŀĶƢĺŇĝńĬȮ 
(Image Processing and Computer Vision) 

3 45 

EIE 503 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽņľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮȮ
&?bt_lacbȮK_rfck_rgaqȮdmpȮCjcarpga_jȮ_lbȮGldmpk_rgmlȮ
Cleglccpgle' 

3 45 

ENE 370 ĽńĴĴĬŅ 
(Seminar) 

1 15 

ENE 372 ĕƟŀŏĽĬŀőėĶĚĚŅĬŐėĮĽőĨĬ  
(Project in Electrical Communication and Electronic 
Engineering I: Proposal) 

1 15 

ENE 470  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ2: 
ėĺŅĴĔƟŅĺľĬƟŅ 
(Project in Electrical Communication and Electronic 
Engineering II: Progress) 

1 15 

ENE 471  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ3:  
ĔŅĶĬņĽƞĚ 
(Project in Electrical Communication and Electronic 
Engineering III: Delivery) 

1 15 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/3 + 

EIE 607 őėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮ 
&Research Project in Electrical and Information 
Engineering' 
 

4 + 

EIE 703 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

26 + 

EIE 704 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

14 + 

 

3.2' ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 
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ĶĻ,ȮħĶ,ĺŋĥŇĝńĵȮŀńĻĺŇĬĝńĵőĝĨŇ 
Assoc. Prof.ȮDr.Wudhichai Assawinchaichote 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖ ė.Ļ. 2004 Ph.D. (Electrical Engineering), University of Auckland, New Zealand  

ĮƖ ı.Ļ. 2552 ĭī.Ĵ. (ĭĶŇľŅĶīŋĶĔŇě), ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵ 

ĮƖ ė.Ļ. 1997 M.S. (Electrical Engineering), The Pennsylvania State University, U.S.A.  

ĮƖȮı,Ļ,Ȯ2537 ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŀńĽĽńĴĝńĠ, ĮĶŃŏĪĻœĪĵ 

 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ       
X ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

Ã ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,,  
  
2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

ĔĸŋƞĴȮ/ ĚŅĬĺŇěńĵȮ  
1.1 International journal (ėƞŅĬŘņľĬńĔ 1)  

1) Lun, D., Zhang, H., Liu, Y., Zhao, N., and Assawinchaichote, W. (2025). 

ŴImproved event-based fault detection filter for networked fuzzy systems 

under DoS attacksŵ*ȮSignal Processing. Vol. 227, 

https://doi.org/10.1016/j.sigpro.2024.109699 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 
2) Chen, Z., Zhang, H., Shi, P., Huang, Y. and Assawinchaichote, W. (2025). 

ŴClf_lacbȮpm`sqrȮmsrnsrȮrp_aigleȮmdȮlmljglc_pȮqwqrckqȮugrfȮbwl_kgaȮ

event-triggering using neural network-̀ _qcbȮ kcrfmbŵ*ȮNonlinear 

Dynamics. Vol. 113, No. 1, pp. 547ů566. 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 
3) ?jf_qq_l*Ȯ?,@,*Ȯ?qq_uglaf_gafmrc*ȮU,*ȮXf_le*ȮF,Ȯ_lbȮQfg*ȮW,Ȯ&0.02',ȮŴFw`pgbȮ

input shaping and fuzzy logic-based position and oscillation control of 

rmucpȮ ap_lcȮ qwqrckŵ*ȮExpert Systems. Vol. 41, No. 2. 

https://doi.org/10.1111/exsy.13484  

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 
 

https://www.scopus.com/record/display.uri?eid=2-s2.0-85203797638&origin=resultslist&sort=plf-f&src=s&sot=anl&sdt=aut&s=AU-ID%28%22Assawinchaichote%2C+Wudhichai%22+6505822181%29&sessionSearchId=e5ecf7ee77f0f57ac14474e777693e5e
https://www.scopus.com/record/display.uri?eid=2-s2.0-85203797638&origin=resultslist&sort=plf-f&src=s&sot=anl&sdt=aut&s=AU-ID%28%22Assawinchaichote%2C+Wudhichai%22+6505822181%29&sessionSearchId=e5ecf7ee77f0f57ac14474e777693e5e
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4) Rahimpour, R., Sepestanaki, M.A., Mobayen, S., Mokhtare, Z., Fekih., A., 
?qq_uglaf_gafmrc,*ȮU,Ȯ_lbȮXfgjclimt,*Ȯ?,Ȯ&0.02',ȮŴ?lȮJKGȮ_b_nrgtc-barrier 
function global sliding mode control of uncertain nonlinear systems with 
glnsrȮq_rsp_rgmlŵ*ȮAin Shams Engineering Journal. Vol. 15, No. 2. 
https://doi.org/10.1016/j.asej.2023.102460 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 

5) Lun, D., Zhang, H., Liu, Y., Zhao, N. and Assawinchaichote, W. (2024). 
ŴCtclr-Based Finite-Time L2 Filter Design for Networked Interconnected 
Fuzzy Systems Under Denial-of-QcptgacȮ?rr_aiqŵ*ȮInternational Journal of 
Fuzzy Systems. Vol. 27, No. 2, DOI:10.1007/s40815-024-01784-2 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 

1.2  National Journal (ėƞŅĬŘņľĬńĔ 0.4) 
+ 

1.3  International Conference (ėƞŅĬŘņľĬńĔ 0.4) 
+ 

1.4  National Conference (ėƞŅĬŘņľĬńĔ 0.2) 
+ 
 

3. ĳŅĶŃĚŅĬ 

3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 341 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬ 

(Linear Control Systems)   
3 45 

EIE 341 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬ 

(Linear Control Systems) 
3 45 

ENE 443 ĶŃĭĭėĺĭėŋĴĕńŘĬĽŌĚ  
(Advanced Control Systems) 

3 45 

EIE 443 ĶŃĭĭėĺĭėŋĴĕńŘĬĽŌĚ  
(Advanced Control Systems) 

3 45 

EEE 603 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŅľĶńĭĺŇĻĺĔĶĶĴœĲĲƚŅ  
(Advanced Mathematics for Electrical Engineering) 

3 45 

EIE 643   ĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸ  3 45 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

(Digital Control Systems) 

EIE 608 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃĬĺńĨĔĶĶĴŒĬŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴ 

(Entrepreneurship and Innovation in Engineering 
Technology) 

3 45 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/3 - 

EIE 607 őėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮ 
&Research Project in Electrical and Information 
Engineering' 

4 - 

EIE 703 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

26 - 

EIE 704 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

14 - 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

Ļ,ȮħĶ,ĺŋĥŇıĚļƢȮėņĺŇĸńĵĻńĔħŇś 

Prof. Dr.Wuttipong Kumwilaisak 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖ ė.Ļ. 2004      Ph.D. (Electrical Engineering), University of Southern California, U.S.A.  

         ĮƖ ė.Ļ. 1999      M.S. (Electrical Engineering), University of Southern California, U.S.A.  

           ĮƖ ı.Ļ. 2538     ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵ 

  
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ       
X ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

Ã ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,,  
 
2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

ĔĸŋƞĴȮ/ ĚŅĬĺŇěńĵȮ  
1.1  International journal (ėƞŅĬŘņľĬńĔ 1)  

1) Pannattee, P., Kumwilaisak, W., Hansakunbuntheung, C., Thatphithakkul, 
N. and Kuo, C.-A,H,Ȯ &0.02',Ȯ Ŵ?kcpga_lȮ QgelȮ j_les_ecȮ dglecpqncjjgleȮ
recognition in the wild with spatio temporal feature extraction and multi-
r_qiȮ jc_plgleŵ*ȮExpert Systems with Applications. Vol. 243, 
https://doi.org/10.1016/j.eswa.2023.122901Get rights and content. 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 

2) Monnikhof, K.O., Areerob, P., Wu, Z., Tanasnitikul, T. and Kumwilaisak, W. 
&0.01',ȮŴLmtcjȮNcpqml_jȮNpmrcargtcȮCosgnkclrȮBcrcargmlȮRcaflgoscȮugrfȮ
Attention-̀ _qcbȮ WMJMt5Ȯ _lbȮ Fsk_lȮ NmqcȮ Cqrgk_rgmlŵ*ȮAPSIPA 
Transactions on Signal and Information. Vol. 12, No. 1, DOI 
10.1561/116.00000119. 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 

3) Kumwilaisak, W., Pannattee, P., Hansakunbuntheung, C. and 
Rf_rnfgrf_iisj*Ȯ L,Ȯ &0.00',Ȯ Ŵ?kcpga_lȮ QgelȮ J_les_ecȮ DglecpqncjjgleȮ
PcamelgrgmlȮglȮrfcȮUgjbȮugrfȮGrcp_rgtcȮJ_les_ecȮKmbcjȮAmlqrpsargmlŵ*Ȯ
APSIPA Transactions on Signal and Information. Vol. 11, No. 1, 
http://dx.doi.org/10.1561/116.00000003. 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 

  

https://doi.org/10.1016/j.eswa.2023.122901
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0957417423034036&orderBeanReset=true
http://dx.doi.org/10.1561/116.00000003
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1.2  National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
- 

1.3  International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
   - 
 
 

1.4  National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
- 

1,ȮĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 301 ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĶŃĭĭĽőĪŐėĽĨŇĔ 
(Probability Theorem and Stochastic Systems) 

3 45 

ENE 320 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵ  
&ōWireless Communication) 

3 45 

ENE 342 ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 
(Artificial Intelligence and Machine Learning) 

3 45 

ENE 370 ĽńĴĴĬŅ 
(Seminar) 

1 15 

ENE 372 ĕƟŀŏĽĬŀőėĶĚĚŅĬŐėĮĽőĨĬ  
(Project in Electrical Communication and Electronic 
Engineering I: Proposal) 

1 15 

ENE 470  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ2: 
ėĺŅĴĔƟŅĺľĬƟŅ 
(Project in Electrical Communication and Electronic 
Engineering II: Progress) 

1 15 

ENE 471  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ3:  
ĔŅĶĬņĽƞĚ 
(Project in Electrical Communication and Electronic 
Engineering III: Delivery) 

1 15 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ /3 - 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

(Thesis) 
EIE 607 őėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮ 

&Research Project in Electrical and Information 
Engineering' 

4 - 

EIE 703 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

26 - 

EIE 704 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

14 - 

 
 
 
 

3.2' ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ħĶ,ĽŅĸŇĬňȮĝŌĺŇĪĵƢĽĔŋĸŏĸŇĻ 
Dr.Salinee Choowitsakunlert 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ0./7 D.E.E. (Functional Control Systems), Shibaura Institute of Technology, 

Japan 
ĮƖȮė,Ļ,Ȯ2016 M.E.E. (Electrical Engineering and Computer Science), Shibaura Institute 

of Technology, Japan 
ĮƖȮı,Ļ,Ȯ2559 ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,  

ĮĶŃŏĪĻœĪĵ    
ĮƖȮı,Ļ,Ȯ2555 ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 

ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮȮ 

1.1 International journal (ėƞŅĬŘņľĬńĔȮ1)  
1) Sanluang, M., Choowitsakunlert, S., Chotigo, S. and Silapunt, R. (2026). 
ŴDeveloping RGB Sensor Technology with deep learning for Measuring Visual 
and Non-Visual Lighting Metrics of daylight and LED light sourcesŵ*ȮIEEE 
Sensors Journal, Vol. 26, No. 8, PP (99):1-1. DOI:10.1109/JSEN.2026.3670087. 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸ Scopus 

 
1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 

- 
1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 

1) Watcharakitchakorn, O., Choowitsakunlert, S., Silapunt, R., Yokoi, H. and 

Af_pjrml*ȮK,Ȯ&0.01',ȮŴ?ȮqrsbwȮmdȮR_0M3nfmrmlgaȮapwqr_jqȮu_tcesgbcȮdmpȮFc_r-

?qqgqrcbȮK_elcrgaȮPcampbgleȮ&F?KP'ŵ*Ȯ2nd International Conference on 

https://www.scopus.com/pages/publications/105032773445?origin=resultslist
https://www.scopus.com/pages/publications/105032773445?origin=resultslist
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Engineering and Industrial Technology. 3 ů 5 November 2021, Nakhon 

Pathom, Thailand, Article Number: 050001. [ĔŅĶĮĶŃĝŋĴěńħőħĵėĦŃ

ĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴ*ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ*ȮĴľŅĺŇĪĵŅĸńĵŏĜŇĚĨŌ 

ĮĶŃŏĪĻěňĬ*ȮĽĩŅĭńĬŏĪėőĬőĸĵňŐľƞĚĝŅĨŇȮőĪőĵĨƟŅ ĮĶŃŏĪĻĠňŗĮŋƙĬ*ȮĻŌĬĵƢėĺŅĴŏĮƦĬŏĸŇĻħƟŅĬ

ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĸŃĺŇĻĺĔĶĶĴĮĢŇĔŇĶŇĵŅŏėĴňȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶœĲĲƚŅİƙŅĵ

įĸŇĨŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĔĲį,'ȮůȮElectricity Generating Authority of Thailand 

(EGAT)] 

 

 

 

 

 

 

 

 

 

 

 

 

2) Sabo Muhammad, K, Bhatranand, A., Jiraraksopakun, Y., Khun-in, R., 
Afmmugrq_isljcpr*ȮQ,*ȮRfccp_bcht_lgafisj*ȮR,*Ȯ_lbȮQmlrfgimpl*ȮN,*Ȯ&0.04',ȮŴ?lȮ
OFDR-Based Intruder Localization Algorithm for National Borderline 
Qcaspgrwŵ*ȮThe 2026 14th International Electrical Engineering Congress 
(iEECON2026), March 4-6, 2026, Pattaya, Thailand.pp. 1-4. [ĔŅĶĮĶŃĝŋĴěńħőħĵ
ĽĴŅėĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'ȮŐĸŃȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ[ 
https://doi.org/10.3390/app12136776 
 

https://doi.org/10.3390/app12136776
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1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
- 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EIE 324 ĮĢŇĭńĨŇĔŅĶœĲĲƚŅĽŊŗŀĽŅĶŐĸŃőĪĶėĴĬŅėĴ 
(Communication and Telecommunication Laboratory) 

1 15 

ENE 324 
 

ĮĢŇĭńĨŇĔŅĶœĲĲƚŅĽŊŗŀĽŅĶŐĸŃőĪĶėĴĬŅėĴ 
(Communication and Telecommunication Laboratory) 

1 15 

ENE 370 ĽńĴĴĬŅ 
(Seminar) 

1 15 

ENE 372 ĕƟŀŏĽĬŀőėĶĚĚŅĬŐėĮĽőĨĬ  
(Project in Electrical Communication and Electronic 
Engineering I: Proposal) 

1 15 

ENE 470  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ2: 
ėĺŅĴĔƟŅĺľĬƟŅ 
(Project in Electrical Communication and Electronic 
Engineering II: Progress) 

1 15 

ENE 471  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ3:  1 15 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ĔŅĶĬņĽƞĚ 
(Project in Electrical Communication and Electronic 
Engineering III: Delivery) 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/3 + 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 
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įĻ,ȮħĶ,ȮĽŋĺńĥĬƢȮĳńĪĶĴŅĸńĵ 
Asst.ȮProf. Dr.ȮSuwat Pattaramalai 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
  ĮƖȮė,Ļ,Ȯ2007 Ph.D. (Electrical Engineering), Florida Atlantic University, U.S.A.  
 ĮƖȮė,Ļ,Ȯ1996 M.Eng. (Electrical Engineering), Florida Atlantic University, U.S.A.  
 ĮƖȮı,Ļ,Ȯ2533 ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵ 
 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮȮ 

1.1 International journal (ėƞŅĬŘņľĬńĔȮ1)  
+ 

1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
- 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
1) Sabo Muhammad, K, Jiraraksopakun, Y., Bhatranand, A., Pattaramalai, S., 
Qmlrfgimpl*ȮN,*ȮRfccp_bcht_lgafisj*ȮR,*Ȯ_lbȮAf_w_u_l*ȮA,*Ȯ&0.04',ȮŴFsk_lȮ
and Animal Intruder Recognition Based on OFDR and Artificial Neural 
Lcrumpiŵ*ȮRfcȮ0.04Ȯ/2rfȮGlrcpl_rgml_jȮCjcarrical Engineering Congress 
(iEECON2026), March 4-6, 2026, Pattaya, Thailand.pp. 1-5. [ĔŅĶĮĶŃĝŋĴěńħ
őħĵĽĴŅėĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'ȮŐĸŃȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ[ https://doi.org/10.3390/app12136776 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮȮScopus 
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/,2ȮNational Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
1) ŏěĨıĸȮĔĬĔľĚļƢȮŐĸŃĽŋĺńĥĬƢȮĳńĪĶĴŅĸńĵ,Ȯ&0344',ȮŴĔŅĶĺŇŏėĶŅŃľƢĨĶĺěĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸėŋĦĳŅıœĲĲƚŅĽĩŅĬňœĲĲƚŅĕŀĚĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀŵ, 
ĚŅĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮėĶńŘĚĪňŗȮ/3, /1ȮůȮ/2ȮĔĶĔġŅėĴȮ0344, őĶĚŐĶĴȮ
œĴħƟŅȮŐĔĶĬħƢȮĪĺŅĶĺħň*ȮĬėĶĮģĴ, ĮĶŃŏĪĻœĪĵ, ľĬƟŅ 325 ů 336, [ĔŅĶĮĶŃĝŋĴěńħőħĵ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĬėĶĮģĴĶƞĺĴĔńĭĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴ, ĽĴŅėĴȮIEEE MagSoc Thailand Chapters, ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ
ĔŅĠěĬĭŋĶň*ȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĔŜŅŐıĚŏıĝĶ*ȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĭŋĶňĶńĴĵƢ] 
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2) ĮĔĶĦƢȮŐĔƟĺėņŐıĚ ŐĸŃĽŋĺńĥĬƢȮĳńĪĶĴŅĸńĵ,Ȯ&0345', ŴĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟ
ĽńĠĠŅĦĴŊŀĩŊŀĳŅĵŒĬŀŅėŅĶőħĵŒĝƟĔŅĶĶĺĴĝƞŀĚĽńĠĠŅĦĨƞŅĚėĺŅĴĩňŗŵ*ȮThe 18th 
National Conference on Computing and Information Technology 
(NCCIT2022). 19-20 ıķļĳŅėĴȮ0343*ȮHybrid Conference, ĔŅĠěĬĭŋĶň*ȮĮĶŃŏĪĻ
œĪĵ*ȮľĬƟŅ,Ȯ1/+14 , [ĔŅĶĮĶŃĝŋĴěńħőħĵĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶ
ŏľĬŊŀȮFernUniversität in Hagen ĽľıńĬīƢĽŅīŅĶĦĶńģŏĵŀĶĴĬňȮChemnitz 
University ĽľıńĬīƢĽŅīŅĶĦĶńģŏĵŀĶĴĬňȮOklahoma State University ĮĶŃŏĪĻ
ĽľĶńģŀŏĴĶŇĔŅȮEdith Cowan University ŏėĶŊŀĶńģŀŀĽŏĨĶŏĸňĵȮHanoi National 
University of Education ĽŅīŅĶĦĶńģĽńĚėĴĬŇĵĴŏĺňĵħĬŅĴȮĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴȮ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĔŅĠěĬĭŋĶňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĬėĶĮģĴȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň
ĶŅĝĴĚėĸĔĶŋĚŏĪıȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸīńĠĭŋĶňȮĽĩŅĭńĬĭńĦĤŇĨıńĥĬĭĶŇ
ľŅĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏıĝĶĭŋĶňȮŐĸŃĽĳŅėĦĭħňėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ
&ĽėĪĽ,'] 
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3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 212 ĺĚěĶŐĸŃŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
(Electronic Circuits and Devices) 

3 45 

ENE 221 ľĸńĔĔŅĶĶŃĭĭĽŊŗŀĽŅĶ 
(Principles of Communication Systems) 

3 45 

ENE 312 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢ  
(Electronic Engineering Lab) 

1 45 

ENE 467 ĔŅĶĽŊŗŀĽŅĶŐĭĭħŇěŇĪńĸ 
(Digital Communications) 

3 15 

ENE 370 ĽńĴĴĬŅ 
(Seminar) 

1 15 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 372 ĕƟŀŏĽĬŀőėĶĚĚŅĬŐėĮĽőĨĬ  
(Project in Electrical Communication and Electronic 
Engineering I: Proposal) 

1 15 

ENE 470  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ2: 
ėĺŅĴĔƟŅĺľĬƟŅ 
(Project in Electrical Communication and Electronic 
Engineering II: Progress) 

1 15 

ENE 471  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ3:  
ĔŅĶĬņĽƞĚ 
(Project in Electrical Communication and Electronic 
Engineering III: Delivery) 

1 15 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/3 - 

EIE 607 őėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮ 
&Research Project in Electrical and Information 
Engineering' 

4 - 

EIE 703 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

26 - 

EIE 704 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

14 - 

 

 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 12 - 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

(Thesis) 
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įĻ,ȮħĶ,ŀĳŇĝńĵȮĳńĪĶĬńĬĪƢ 
Asst. Prof. Dr.Apichai Bhatranand 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖ ė.Ļ. 2004      Ph.D. (Electrical Engineering), Texas A&M University, U.S.A.  

           ĮƖ ė.Ļ. 1998      M.Eng. (Electrical Engineering), Texas A&M University, U.S.A.  

           ĮƖȮı,Ļ,Ȯ2538     ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, ĮĶŃŏĪĻœĪĵ 

  
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ       
X ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

Ã ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

ĔĸŋƞĴȮ/ ĚŅĬĺŇěńĵȮ  
1.1 International journal (ėƞŅĬŘņľĬńĔ 1)  

1) Usman, A., Bhatranand, A., Jiraraksopakun, Y., Muhammad, K.S. and 
Buranasiri, P. (2024). ŴLgMȮrfgailcqqȮkc_qspckclrȮsqgleȮ_Ȯpcar_lesj_p-type 
Sagnac interferometer as the material transport layer in a perovskite solar 
acjjŵ*ȮApplied Optics. Vol. 63, No. 11, pp. 2868 ů 2875.  

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸ   Scopus 
2) Usman, A., Bhatranand, A., Jiraraksopakun, Y., Muhammad, K. S. and 

Buranasiri, P. (2024),Ȯ ŴNf_qc-shifting determination and pattern 
recognition using a modified Sagnac interferometer with multiple 
pcjcargmlqŵ*ȮApplied Optics.  Vol. 63, No. 4, pp. 1135 ů 1143. 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸ   Scopus 
3) Muhammad, K., Jiraraksopakun, Y., Bhatranand, A. and Usman, A. (2024). 
Ŵ?ȮK_afglcȮJc_plgleȮNcpqncargtcȮdmpȮTg`p_rgmlȮQclqgleȮ_lbȮGbclrgdga_rgmlȮ
of Modal Parameters of Electromechanical Equipment Using a Mach-
XcflbcpȮGlrcpdcpmkcrcpŵ*ȮRussian Physics Journal. Vol. 67, No. 3, pp. 354 
ů 360.  
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 

4) Usman, A., Muhammad, K.S., Jiraraksopakun, Y. and Bhatranand, A. (2024). 
ŴAmkn_p_rgtcȮQrsbgcqȮmdȮAgpasj_pjwȮNmj_pgxcbȮJgefrȮugrfȮNf_qcȮQfgdrȮglȮ
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Sagnac and Mach-XcflbcpȮGlrcpdcpmkcrcpqŵ*ȮRussian Physics Journal. Vol. 
67, No. 3, pp. 346 ů 353. 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 
 
 

5) Sani, S., Usman, A., Bhatranand, A., Jiraraksopakun, Y., Muhammad, K. S. 
_lbȮW_f_w_*ȮS,Ȯ&0.02',ȮŴ?ȮqrsbwȮmlȮbcdcar*Ȯbmngle*Ȯ_lbȮncpdmpk_lacȮmdȮ
ETLs (ZnO, TiO2, and IGZO) for the lead-free CsSnCl3 perovskite solar cell 
by SCAPS-/BȮdp_kcumpiŵ*ȮMaterials Today Communications. Vol. 38. 
https://doi.org/10.1016/j.mtcomm.2023.107575 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 
1.2  National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 

+ 
1.3  International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 

+ 
1.4  National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
  - 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EIE 142 ĨńĺŏĸĕœĴƞĨƞŀŏĬŊŗŀĚȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĽĩŇĨ 
(Discrete Number Probability and Statistics)  

2 30 

EIE 222 ĮĢŇĭńĨŇĔŅĶœĲĲƚŅĽŊŗŀĽŅĶ 
(Electrical Communication Laboratory)  

1 15 

EIE 322 (Fundamentals of Optical Electronics, Optic Fibers, 
and Transmission Lines)  

3 45 

EIE 423 ĔŅĶĽŊŗŀĽŅĶħƟĺĵŐĽĚ 
(Optical Engineering)  

3 45 

ENE 102 ıŊŘĬģŅĬĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĽĩŇĨŇ 
Fundamentals of Probability and Statistics  

 

2 30 

ENE 222 ĮĢŇĭńĨŇĔŅĶœĲĲƚŅĽŊŗŀĽŅĶ 
(Electrical Communication Laboratory) 

1 15 

https://doi.org/10.1016/j.mtcomm.2023.107575
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 322 ıŊŘĬģŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĽĚȮĽŅĵŒĵŐĽĚȮŐĸŃĽŅĵĽƞĚĽńĠĠŅĦ 
(Fundamentals of Optical Electronics, Optic Fibers, 
and Transmission Lines) 

3 45 

ENE 423 ĔŅĶĽŊŗŀĽŅĶħƟĺĵŐĽĚ 
(Optical Engineering)  

3 45 

ENE 370 ĽńĴĴĬŅ 
(Seminar) 

1 15 

ENE 372 ĕƟŀŏĽĬŀőėĶĚĚŅĬŐėĮĽőĨĬ  
(Project in Electrical Communication and Electronic 
Engineering I: Proposal) 

1 15 

ENE 470  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ2: 
ėĺŅĴĔƟŅĺľĬƟŅ 
(Project in Electrical Communication and Electronic 
Engineering II: Progress) 

1 15 

ENE 471  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ3:  
ĔŅĶĬņĽƞĚ 
(Project in Electrical Communication and Electronic 
Engineering III: Delivery) 

1 15 

EIE 630 ŏėĶŊŀĕƞŅĵŏĽƟĬŒĵŐĔƟĺĬņŐĽĚ  
(Optical Fiber Networks) 

3 45 

ENE 623 ŏėĶŊŀĕƞŅĵŏĽƟĬŒĵŐĔƟĺĬņŐĽĚ  
(Optical Fiber Networks) 

3 45 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 

EIE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/3 - 

EIE 607 őėĶĚĔŅĶĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĽŅĶĽĬŏĪĻȮ 
&Research Project in Electrical and Information 
Engineering' 

4 - 

EIE 703 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

26 - 

EIE 704 ĺŇĪĵŅĬŇıĬīƢȮ 
&Dissertation' 

14 - 
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3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 - 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 - 
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ħĶ,ĕěĶĺŋĥŇȮŀŋƞĬŒě 

Dr,ȮKajornvut Ounja 
 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2019    Ph,D,Ȯ&Systems Life Sciences', Kyushu University, Japan 
ĮƖȮı,Ļ,Ȯ0336    ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,ȮĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ0333Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,ȮĮĶŃŏĪĻœĪĵȮ

&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ2' 
 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮ  

1.1 International journal &ėƞŅĬŘņľĬńĔȮ1)Ȯ 
1) Kitisavetjit, W., Paradee, N., Ounjai, K., Kalkornsurapranee, E., Promsung, 

R., Johns, J. and Nakaramontri, Y., (2025), "Carbon nanotube/conductive 
carbon black-filled natural rubber composites for strain sensing", 
Materials Chemistry and Physics. Vol.341, pp.1-14.  
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 

2) Sawetsuttipan, P., Phunchongharn, P., Ounjai, K., Salazar, A., Pongsuwan, 
Q,*ȮGlrp_afmmrm*ȮQ,*ȮQcpclacq*ȮH,R,Ȯ_lbȮGrrfgnspgn_r*ȮQ,Ȯ&0.01',ȮŴNcpacnrs_jȮ
Difficulty Regulates Attentional Gain Modulations in Human Visual 
Amprcvŵ*ȮJournal of Neuroscience. Vol. 43* No. 18*Ȯpp.3312-3330. 

 ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 
3) Krainoi, A., Prasert, W., Kesakomol, P., Thongdee, P., Nitchaphanit, S., 

Sungsirin, N., Boonsiri, T., Watanaveeradej, V., Ounjai, K. and  
L_i_p_kmlrpg*ȮW,Ȯ&0.01',ȮŴCddcarȮmdȮkmbgdgcbȮxglaȮmvgbcȮl_lmn_prgajcqȮmlȮ
enhancement of mechanical, thermal and antibacterial properties of 
bgqgldcar_lrȮ l_rsp_jȮ ps``cpȮ j_rcvȮ dm_kqŵ*ȮMaterials Today 
Communications, Vol. 35, pp. 105601. 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  Scopus 
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1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
- 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
- 
 

1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
- 

 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 142 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Computer Programming for Automation Engineering' 

3 45 

INC 172 ŏĮƕħőĸĔĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Exploration' 

3 45 

INC 242 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉŗĴ 
&Data Structures and Algorithms' 

3 45 

INC 261 ĔŅĶěńħĔŅĶĕƟŀĴŌĸ 
&Data Management' 

3 45 

INC 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project 
Study' 

3 45 

INC 472 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
(Automation Engineering Project Study) 

3 45 

INC 473 ĔŅĶĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔŅĶĪņĚŅĬȮ1 8ȮőėĶĚĚŅĬ 
&Working Integrated Learning I8ȮProject' 

6 - 

INC 475 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project' 

3 45 

INC 476 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Project) 

3 45 

GLAȮ4.2 ĽńĴĴĬŅ 
&Seminar' 

/ /3 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 - 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 - 

 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 - 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 - 
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ħĶ,ěŇĶĺŇĪĵƢȮĮĶŅĩĬƢĺŇĪĵŅ 
Dr.Hgp_tgr Pratvittaya 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ0.02 Ph.D. (Electrical EngineeringȮ_lbȮAmknsrcpȮScience), Kanazawa University, ȮȮ 
  H_n_l, 
ĮƖȮı.Ļ,Ȯ0342 ĺĻ,Ĵ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 
ĮƖȮı.Ļ,Ȯ034/ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ'*ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 

 īĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 
 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  

  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ3ȮĮƖȮ 
ĔĸŋƞĴȮ/  ĚŅĬĺŇěńĵȮ 

1.1 International journal (ėƞŅĬŘņľĬńĔȮ/'Ȯ 
- 

1.2 ȮNational Journal (ėƞŅĬŘņľĬńĔȮ.,2' 
- 

1.3 ȮInternational Conference (ėƞŅĬŘņľĬńĔȮ.,2' 
1) Pratvittaya, J. (2025), "Model-Free Predictive Control in Anaerobic Digestion 

Wastewater Treatment", SICE International Symposium on Control Systems 
2025, 3-5ȮMarch 2025, Osaka, Japan. DOI: /.,017/7-SICEISCS43150,0.03,/.725432Ȯ
[Conference organized by the Control Division of the Society of Instrument 
and Control Engineers (SICE)]  

2) Pratvittaya, J. (2025). "Order Selection Using Kernel-SVD in Model-Free 
Predictive Control", 22nd International Conference on Electrical 
Engineering/Electronics, Computer, Telecommunications and Information 
Technology (ECTI-CON). 20-23 May 2025, Bangkok, Thailand, DOI: 
10.1109/ECTI-CON64996.2025.11100363 [Conference organized byȮFaculty 
of Engineering, Chulalongkorn University*ȮElectrical Engineering/Electronics, 



236 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

Computer, Telecommunications and Information Technology Association of 
Thailand] 

3) Pratvittaya, J. and Boonto, S. &2024', ŴComparative Study of Probabilistic 

Model Selection in Model-Free Predictive Controlŵ*ȮSICE Festival 2024 with 

Annual Conference, 27-30ȮAugustȮ0.02* Kochi, Japan,Ȯ[Conference organized 
by the Society of Instrument and Control Engineers (SICE)] 

4) Pratvittaya, J. and Yamamoto, S. &2024', ŴA Singular Value Decomposition 

Approach in Model-Free Predictive Controlŵ*ȮSICE International Symposium on 

Control Systems 2024, 18-20 March 0.02*ȮHigashi-Hiroshima, Japan*Ȯpp. 90-
93. [Conference organized by the Control Division of the Society of 
Instrument and Control Engineers (SICE)]  

1.4 National Conference (ėƞŅĬŘņľĬńĔȮ.,0' 
- 

 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

AUTȮ2// ĔŅĶėĺĭėŋĴŏĝŇĚĨĶĶĔŃŐĭĭőĮĶŐĔĶĴœħƟȮ0 
&Programmable Logic Control II' 

0 1. 

AUTȮ26/ ĮĢŇĭńĨŇĔŅĶĔŅĶėĺĭėŋĴŏĝŇĚĨĶĶĔŃŐĭĭőĮĶŐĔĶĴœħƟȮ0 
&Programmable Logic Control Lab II' 

/ /3 

AUT 471 őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴĽņľĶńĭőėŏĞŖĬȮ5 
&Kosen Engineering Project 5' 

/ /3 

AUT 472 őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴĽņľĶńĭőėŏĞŖĬȮ6 
&Kosen Engineering Project 5' 

/ /3 

INC 102 ıŊŘĬģŅĬĔŅĶĺńħŐĸŃĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨ 
&Fundamental of Instrumentation and Process 
Control' 

1 25 

INC 03/ ĔŅĶėĺĭėŋĴŏĝŇĚĨĶĶĔŃŐĭĭőĮĶŐĔĶĴœħƟ 
&Programmable Logic Control' 

1 23 

INC 355 ĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŀńĨőĬĴńĨŇ 
&Process Automation Design' 

1 23 

INC 331 ĔŅĶŏĕňĵĬŐĭĭĶŃĭĭėĺĭėŋĴĔĶŃĭĺĬĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ / /3 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

&Process Control System and Instrumentation 
Drawing' 

INC 332 ĔŅĶŀŀĔŐĭĭőĶĚĚŅĬŀńĨőĬĴńĨŇ 
&Factory Automation Design' 

1 23 

INC 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project 
Study' 

3 45 

INC 472 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
(Automation Engineering Project Study) 

3 45 

INC 473 ĔŅĶĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔŅĶĪņĚŅĬȮ1 8ȮőėĶĚĚŅĬ 
&Working Integrated Learning I8ȮProject' 

6 - 

INC 475 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project' 

3 45 

INC 476 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Project) 

3 45 

GLAȮ4.2 ĽńĴĴĬŅ 
&Seminar' 

/ /3 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 - 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 - 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 - 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 - 
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ħĶ,īĬĔĶȮȮŏěĦĦĺŅĽŇĬ 
Dr,Tanagorn Jennawasin 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2008    Ph,D,Ȯ&Information Science and Technology', The University of Tokyo, Japan, 
ĮƖȮė,Ļ,Ȯ2005    M,Sc,Ȯ&Information Science and Technology', The University of Tokyo, Japan, 
ĮƖȮı,Ļ,Ȯ0322Ȯ ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭ 2'Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ',ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵȮ 
 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮ  

1.1 International journal &ėƞŅĬŘņľĬńĔȮ1)Ȯ 
1) Juthareea, W.,  Paengkumhag, C., Limpornchitwilai, W.,  Mo, W.T., Chan, J. 

H., Jennawasin, T. and Kaewkamnerdpong, B. (2023). " Fall risk assessment 
dataset: older-adult participants undergoing the time up and go test", Data 
in Brief. Vol. 51. pp.1-10. 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ  web of science 

1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
- 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
1) Rmleqisjpmmleps_le*ȮR,Ȯ_lbȮHcll_u_qgl*ȮR,Ȯ&0.00',ȮŴ?ȮAmkn_p_rgtcȮQrsbwȮ

of Several pH Control Laws Implemented to a Smart Hydroponics 
D_pkŵ* 2022 22nd International Conference on Control, Automation and 
Systems (ICCAS). 27 November 2022 - 01 December 2022, Jeju, Korea 
(South), pp.1393-1398.Ȯ[Conference organized byȮInstitute of Control, 
Robotics and Systems (ICROS)*ȮIEEE Industrial Electronics Society, IEEE 
Robotics and Automation Society ŐĸŃȮIEEE Control Systems Society] 
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2) Jennawasin, T. and Wongchai, P. (2022). "A Matrix Inequality Approach to 
Es_p_lrccbȮAmqrȮAmlrpmjȮmdȮ_ȮLmljglc_pȮ@gmpc_armpŵ*Ȯ2022 13th Asian 
Control Conference (ASCC). 4-7 May 2022, Jeju, Korea (South), pp. 20-24. 
[Conference organized byȮAsian Control Association (ACA)]  

3) Tongskulroongruang, T., Wiphunawat, P., Jutharee, W., Kaewmahanin, W., 
Rassameecharoenchai, T., Jennawasin, T. and Kaewkamnerdpong, B. (2022). 
ŴAmkn_p_rgtcȮ QrsbwȮ mlȮ D_jjȮ BcrcargmlȮ sqgleȮ K_afglcȮ Jc_plgleȮ
?nnpm_afcqŵ* 2022 19th International Conference on Electrical 
Engineering/Electronics, Computer, Telecommunications and Information 
Technology (ECTI-CON). 24-27 May 2022, Prachuap Khiri Khan Thailand. 
pp./+2Ȯ[Conference organized byȮElectrical Engineering/Electronics, 
Computer, Telecommunications and Information Technology Association] 

1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
+ 

 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 102 ıŊŘĬģŅĬĔŅĶĺńħŐĸŃĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨ 
(Fundamental of Instrumentation and Process 
Control) 

3 23 

INC 241 ŏĪėĬŇėĔŅĶėņĬĺĦĽņľĶńĭĺŇĻĺĔĶ 
&Computational Techniques for Engineering' 

3 23 

INC 050 őėĶĚĚŅĬŐĭĭĭŌĶĦŅĔŅĶ 1 ĽņľĶńĭĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Mini-Project I for Automation Engineering) 

1 23 

INC 11/ ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴ 
&Control System Design' 

3 23 

INC 13/ ĽĩŇĨŇĽņľĶńĭĺŇĻĺĔĶŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅı  
&Basic Engineering Statistics and Quality Control) 

3 23 

INC 130 ĔŅĶĺńħĔĶĶĴĺŇīňĪŅĚŀŋĨĽŅľĔĶĶĴ 
&Industrial Process Measurement) 

3 23 

INC 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 3 23 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

&Control and Instrumentation Engineering Project 
Study' 

INC 472 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
(Automation Engineering Project Study) 

3 23 

INC 473 ĔŅĶĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔŅĶĪņĚŅĬȮ1 8ȮőėĶĚĚŅĬ 
&Working Integrated Learning I8ȮProject' 

6 + 

INC 475 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project' 

3 23 

INC 476 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Project) 

3 23 

GLAȮ4.2 ĽńĴĴĬŅ 
&Seminar' 

/ /3 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 + 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 + 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 + 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 + 
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ħĶ,īňĴŅȮŏľĸŊŀĚŀĶŋĦ 
Dr,ȮTeema Leangarun 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,Ȯ2564    ĮĶ,ħ,Ȯ &ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃėŀĴıŇĺŏĨŀĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 

ĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ2559    ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ2557Ȯ ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0'Ȯ&ĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ',ȮĴľŅĺŇĪĵŅĸńĵ

ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮ  

1.1 International journal &ėƞŅĬŘņľĬńĔȮ1)Ȯ 
+ 

1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
+ 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
1) Vorapat Trachoo, V., Warin, K.,  Mongkholphan, K., Leangarun, T. and 

Promoppatum, P. (2025), "Deep Learning Based Automatic 3D 
Segmentation of The Jaws from CBCT for PatientSpecific Implants Planning 
in Orthognathic Surgery", ICOMS 2025,  22ů25 May 2025, Singapore. DOI: 
10.1016/j.ijom.2025.04.703 [Conference organized by  International 
Association of Oral and Maxillofacial Surgeons] 

2) Yensabai, C., Ngoenthai, W., Leangarun, T. and Koolpiruck, D. (2023). "Digital 
Retail Shop Services in Cyber-PhysicalRetail System: A Case Study of Food 
Business", 2023 Third International Symposium on Instrumentation, 
Control, Artificial Intelligence, and Robotics (ICA-SYMP), 18-20 January 2023, 
Bangkok, Thailand, pp. 61-64.ȮDOI: 10.1109/ICA-SYMP56348.2023.10044743 
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[Conference organized by Electrical Engineering/Electronics, Computer, 
Telecommunications, and Information Technology Association] 
 
 
 

3) Jc_le_psl*ȮR,Ȯ_lbȮImmjngpsai*ȮB,Ȯ&0.00'ȮŴQsnnjwȮDmpca_qrȮQcptgacȮglȮAw`cpȮ
Nfwqga_jȮNpmbsargmlȮQwqrckq8Ȯ?ȮA_qcȮQrsbwȮmdȮDmmbȮ@sqglcqqŵ*Ȯ2022 61st 
Annual Conference of the Society of Instrument and Control Engineers 
(SICE2022),Ȯ6-9 September 2022, Kumamoto, Japan, pp. 307-312. 
[Conference organized by The Society of Instrument and Control Engineers 
(SICE)] 

1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
ȮȮȮȮȮȮȮ+ 

 
 
 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 171 ŏĮƕħőĸĔĺŇĻĺĔĶĶĴĶŃĭĭ 
&Systems Engineering Exploration' 

2 30 

INC 172 ŏĮƕħőĸĔĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Exploration) 

3 45 

INC 351 ĽĩŇĨŇĽņľĶńĭĺŇĻĺĔĶŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅı 
&Basic Engineering Statistics and Quality Control) 

3 45 

INC 362 ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬĽņľĶńĭĶŃĭĭŀńĨőĬĴńĨŇ 
(Introduction to Data Science for Automation 
Systems) 

3 45 

INC 364 ĔŅĶĭńĠĝňĭĶŇľŅĶŐĸŃĔŅĶŏĚŇĬĽņľĶńĭĶŃĭĭĭĶŇľŅĶěńħĔŅĶ
ĪĶńıĵŅĔĶŀĚėƢĔĶ 
&Financial and Managerial Accounting for ERP system) 

3 45 

INC 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 3 45 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

&Control and Instrumentation Engineering Project 
Study' 

INC 472 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
ȮȮȮȮȮȮ(Automation Engineering Project Study) 

3 45 

INC 473 ĔŅĶĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔŅĶĪņĚŅĬȮ1 8ȮőėĶĚĚŅĬ 
&Working Integrated Learning I8ȮProject' 

6 - 

INC 475 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project' 

3 45 

INC 476 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Project) 

3 45 

GLAȮ4.2 ĽńĴĴĬŅ 
&Seminar' 

/ /3 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 - 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 - 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 - 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 - 
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ĶĻ,ȮħĶ,ŏĭĠěĴŅĻȮȮıĬĴĶńĨĬĶńĔļƢ 
Assoc,ȮProf,ȮDr,Benjamas  Panomruttarug 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅȮ 
ĮƖȮė,Ļ,Ȯ2006 Ph,D,&Electrical Engineering', Columbia University, U,S,A, 
ĮƖȮė,Ļ,Ȯ0..0 M,S,Ȯ&Electrical Engineering', Columbia University, U,S,A, 
ĮƖȮı,Ļ,Ȯ2540 ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,ȮĮĶŃŏĪĻœĪĵ 
 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮ  

1.1 International journal &ėƞŅĬŘņľĬńĔȮ1)Ȯ 
1) Thurnim, L. and Panomruttanarug, B. (2025). "Effectiveness of Iterative 

Learning Control for Vision-Based Tracking in Repeated Tasks Under Varying 
Lighting Conditions", Unmanned Systems, Vol. 13, pp. 295 ů 308.  
DOI: 10.1142/S2301385025500505. 

               ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ web of science 
2) N_lmkpsrr_l_pse*Ȯ@,Ȯ&0.01',ȮŴRfcȮmnrgk_jȮbcqgelȮmdȮpcncrgrgtcȮamlrpmjjcpqȮ
`_qcbȮmlȮgltcpqcȮdpcosclawȮpcqnmlqcŵ*ȮOptimal Control Applications and 
Methods, Vol. 44,  pp. 2130 - 2147. DOI: 10.1002/oca.2968. 

 ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ web of science 
3) Areerob, P. and Panomruttanarug, B., (2023). "Iterative Learning Control for 

Lateral Tracking With Repeated Path in Autonomous Vehicles for Dynamic 
Environments", International Journal of Control, Automation, and Systems. 
Vol 21, No. 11, pp.3712-3723 DOI:10.1007/s12555-022-1121-5. 
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ web of science 

4) Chotikunnan, P., Puttasakul, T., Chotikunnan, R., Panomruttanarug, B., 
Sangworasil, M. and  Srisiriwat, A., (2023). "Evaluation of Single and Dual 
image Object Detection through Image Segmentation using ResNet18 in 
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Robotic Vision Applicationsŵ, Journal of Robotics and Control (JRC), Vol.4, 
No.3, pp.263-277.  
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ web of science 
 
 

5) Afmrgisll_l*ȮN,*ȮN_lmkpsrr_l_pse*Ȯ@,Ȯ_lbȮK_lmmlnmle*ȮN,Ȯ&0.00',ȮŴBs_jȮ
BcqgelȮGrcp_rgtcȮJc_plgleȮAmlrpmjjcpȮdmpȮPm`mrgaȮK_lgnsj_rmpȮ?nnjga_rgmlŵ*Ȯ
Journal of Control Engineering and Applied Informatics, Vol. 24, No.3,  
pp. 76ů85.  

 ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ web of science 
6) Afmrgisll_l*ȮN,Ȯ_lbȮN_lmkpsrr_l_pse*Ȯ@,Ȯ&0.00',ȮŴNp_arga_jȮBcqgelȮmdȮ_ȮRgkc-

Varying Iterative Learning ControlȮJ_uȮSqgleȮDsxxwȮJmegaŵ*ȮJournal of 
Intelligent & Fuzzy Systems, Vol. 43, No. 3, pp. 2419-2434.  
ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ web of science 

1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
- 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
1) Ratchatapaiboon, P., Wattanasit, N., Ssangatit, S., Panomruttanarug, B., 

Chiracharit, W. and Warasup, K., (2025), "Road Detection without Lane 
Markings for Autonomous Vehicles", the 2025 SICE Festival with Annual 
Conference. 9-12 September 2025, Chiang Mai, Thailand, pp.917-922. 
[Conference organized byȮSociety of Instrument and Control Engineers (SICE)] 

2) Duenkwang, S., Ketkarn, C., Wanichphol, S. and Panomruttanarug, B., (2023). 
"Comparing Network RTK and Own RTK Base Station for Lateral Tracking in 
GNSS-BasedNavigation: An Autonomous Golf Cart Study", 2023 The 23rd 
International Conference on Control, Automation and Systems (ICCAS 2023). 
17-20 Oct 2023, Yeosu, Korea, pp.167-171. DOI: 
10.23919/ICCAS59377.2023.10316834 [Conference organized byȮInstitute of 
Control, Robotics and Systems (ICROS)*ȮIEEE Control Systems Society (CSS)*Ȯ
IEEE Robotics and Automation Society (RAS)*ȮThe Society of Instrument and 
Control Engineers (SICE)] 

3) N_lmkpsrr_l_pse*Ȯ@,*ȮIcrlmg*ȮR,*ȮMhf_*Ȯ?,ȮI,Ȯ_lbȮ@mmlps_k*ȮL,Ȯ&0.01',ȮŴBcqgelȮ
and Development ofȮL_tge_rgmlȮQwqrckȮdmpȮ_lȮ?srmlmkmsqȮTcfgajcŵ*Ȯ2023 
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Third International Symposium on Instrumentation, Control, Artificial 
Intelligence, and Robotics (ICA-SYMP). 18-20 January 2023, Bangkok, 
Thailand, pp. 100-104,ȮDOI: 10.1109/ICA-SYMP56348.2023.10044952 
[Conference organized by Electrical Engineering/Electronics, Computer, 
Telecommunications and Information Technology Association] 

4) Panomruttanarug, B. Thurnim, L., Kornwong, A., Promdum, S. and 
R_leumleq_l*ȮN,Ȯ&0.00',ȮŴNp_arga_jȮSpeed Control for an Autonomous Golf 
A_prŵ*Ȯ0.00Ȯ15th International Technical ConferenceȮon Circuits/Systems, 
Computers and Communications (ITC-CSCC). 5-8 July 2022, Phuket, Thailand, 
pp. 1.0+1.2,ȮDOI: 10.1109/ITC-CSCC55581.2022.9894938 [Conference 
organized by Electrical Engineering/Electronics, Computer, 
Telecommunications and Information Technology Association] 

1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
- 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INCȮ233 ĽńĠĠŅĦŐĸŃĶŃĭĭĽņľĶńĭĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ  
(Signal and Systems for Automation Engineering) 

3 45 

INCȮ331 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴ 
(Control System Design) 

3 45 

INCȮ332 ĶŃĭĭėĺĭėŋĴŐĭĭĮƚŀĬĔĸńĭ 
(Feedback Control Systems) 

3 45 

INC 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project 
Study' 

3 45 

INC 472 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
(Automation Engineering Project Study) 

3 45 

INC 473 ĔŅĶĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔŅĶĪņĚŅĬȮ1 8ȮőėĶĚĚŅĬ 
&Working Integrated Learning I8ȮProject' 

6 - 

INC 475 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project' 

3 45 

INC 476 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 3 45 



247 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

&Automation Engineering Project) 
GLAȮ4.2 ĽńĴĴĬŅ 

&Seminar' 
/ /3 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 - 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 - 

 

 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 - 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 - 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĶĻ,ȮħĶ,ıěĬƢȮȮĨńŘĚĚŅĴěŇĨĨƢ 
Assoc,ȮProf,ȮDr,ȮPoj Tangamchit 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2003    Ph,D,Ȯ&Electrical and Computer Engineering', Carnegie Mellon University,U,S,A, 
ĮƖȮė,Ļ,Ȯ1999    M,S,Ȯ&Electrical Computer and System Engineering', Rensselaer Polytechnic 

Institute, U,S,A, 
ĮƖȮı,Ļ,Ȯ0316Ȯ ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/'Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ',ȮĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 

ĮĶŃŏĪĻœĪĵȮ 
 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮ  

1.1 International journal &ėƞŅĬŘņľĬńĔȮ1)Ȯ 
1) Tan, K.Y., Kek, H. Y., Tan, H., Othman, M.H.D., Wong, S,.J., Woon, K.S., 

Tangamchit, P., Anityasari, M., Chiong, M.C. and Wong, K.Y. (2025). 
"Optimising human thermal comfort in recreational vehicles for ASEAN 
climates through mechanical ventilation strategies", Thermal Science and 
Engineering Progress. Vol.66, pp.1-19. DOI: 10.1016/j.tsep.2025.104035 
Database can be searched  Scopus 

2) Thipprachak, K., Tangamchit, P. and Sarawut Lerspalungsanti, S. (2024). 
ŴNpgt_aw-Preserving Fall Detection Using an Ultra-Wideband Sensor With 
AmlrglsmsqȮFsk_lȮQr_rcȮAj_qqgdga_rgmlŵ*ȮȮIEEE Access. Vol.12, pp.129103 - 
129119. DOI: 10.1109/ACCESS.2024.3457571 
Database can be searched  Scopus 

3) Chullamonthon, P. and Tangamchit*ȮP. (2023). "Ensemble of supervised and 
unsupervised deep neural networks for stock price manipulation 
detection", Expert Systems with Applications. Vol 220, pp.1-17. DOI: 
10.1016/j.eswa.2023.119698 
Database can be searched  Scopus 
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1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
+ 
 
 
 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
1) Rfgnnp_af_i*ȮI,*ȮR_le_kafgr*ȮN,Ȯ_lbȮQ_p_usrȮJcpqn_jsleq_lrg*ȮQ,Ȯ&0.01',ȮŴ?Ȯ

Convolutional Neural Network Model for Privacy-Sensitive Ultra-Wideband 
Radar-@_qcbȮFsk_lȮQr_rgaȮNmqrspcȮAj_qqgdga_rgmlȮ_lbȮD_jjȮBcrcargmlŵ*Ȯ2023 
IEEE Statistical Signal Processing Workshop (SSP 2023). 0+3ȮJuly 2023, Hanoi, 
Vietnam. doi: 10.1109/SSP53291.2023.10208028 [Conference organized byȮ
VNU University of Engineering and Technology (VNU-UET)*ȮIEEE Signal 
Processing Society (SPS)] 

2) Chullamonthon, P. and Tangamchit, P. &0.00',ȮŴ?ȮRp_lqdmpkcpȮKmbcjȮdmpȮ
QrmaiȮNpgacȮK_lgnsj_rgmlȮBcrcargmlȮglȮrfcȮQrmaiȮCvaf_lecȮmdȮRf_gj_lbŵ*Ȯ
19th International Conference on Electrical Engineering/Electronics, 
Computer, Telecommunications and Information Technology (ECTI-CON 

2022), 24-27 May 2022, Prachuap Khiri Khan* Thailand. DOI: 10.1109/ECTI-

CON54298.2022.9795378Ȯ[Conference organized byȮDepartment of 
Electrical Engineering, Faculty of Engineering, Kasetsart University*ȮElectrical 
Engineering/Electronics, Computer, Telecommunications and Information 
Technology Association of Thailand] 

1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
+ 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 121 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅ 1 
&Electric Circuit Analysis I' 

2 30 

INC 123 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅĽņľĶńĭĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
(Electric Circuit Analysis for Automation Engineering) 

3 45 

INC 141 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶĶĴĺńħėŋĴ 2 30 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

&Computer Programming for Instrumentation 
Engineering' 

INC 461 őėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭĸŉĔŐĸŃĮƤĠĠŅĮĶŃħŇļģƢ 
&Deep Neural Networks and Artificial Intelligence) 

3 45 

INC 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project 
Study' 

3 45 

INC 472 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
ȮȮȮȮȮȮ(Automation Engineering Project Study) 

3 45 

INC 473 ĔŅĶĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔŅĶĪņĚŅĬȮ1 8ȮőėĶĚĚŅĬ 
&Working Integrated Learning I8ȮProject' 

6 - 

INC 475 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project' 

3 45 

INC 476 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Project) 

3 45 

GLAȮ4.2 ĽńĴĴĬŅ 
&Seminar' 

/ /3 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 - 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 - 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 - 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 - 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĶĻ,ȮħĶ,ĺńĬěńĔĶňśȮŏĸƞĬĺŅĶň 
Assoc,ȮProf,ȮDr,Wanchak Lenwari 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2007    Ph,D,Ȯ(Electrical and Electronic Engineering), University of Nottingham, U.K. 
ĮƖȮė,Ļ,Ȯ2000    M,Sc,Ȯ(Power Electronics and Drives), University of Birmingham, U.K. 
ĮƖȮı,Ļ,Ȯ0317Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ'*ȮĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 

ĮĶŃŏĪĻœĪĵ 
 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 
2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮ  

1.1 International journal &ėƞŅĬŘņľĬńĔȮ1)Ȯ 
- 

1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
1) Yodmanee, K., Sriprang, S., Katwattanakul, A., Noosawang, S. and 

Lenwari, W., (0.02', "Experiment of PI Controller for Indirect Current 
Control for Single ů Phase Shunt Active Filter", Engineering and 
Technology Horizons (ETH), Vol. 2/, No. 2, pp./+/1 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
1) Lsp_raf*ȮQ*ȮRf_lw_nfmm*ȮR*Ȯ@mmlnp_ksi*ȮN*Ȯ_lbȮJclu_pg*ȮU*Ȯ&0.03'*ȮŴ?Ȯ

Cross-Browser 3D Graphics Engine with Real-Time Interaction and 
Communication for Industrial Digital Twins", The 2025 SICE Festival with 
Annual Conference (SICE FES 2025), 9-12 November 2025, Chiang Mai, 
Thailand, pp. 488 ů 493.Ȯ[ěńħĔŅĶĮĶŃĝŋĴőħĵȮ the Society of Instrument and 
Control Engineers in Japan (SICE) in cooperation with the Electrical 
Engineering/Electronics, Computer, Telecommunications and Information 
Technology in Thailand (ECTI)] 
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2) Pengsook, S., Pangvuthiwanit, S., Lenwari, W. and Nuratch, S., (2024), 
"Smart System for Reducing the Spread of Covid-19", 2024 International 
Conference on Power, Energy and Innovations (ICPEI 2024), October 16-
18, 2024, Nakhon Ratchasima (Korat), THAILAND, pp. 1-4. [ěńħĔŅĶĮĶŃĝŋĴőħĵ
ĽĴŅėĴĺŇĝŅĔŅĶĺŇĻĺĔĶĶĴœĲĲƚŅȮ&ĮĶŃŏĪĻœĪĵ'Ȯ&EEAAT) ĶƞĺĴĔńĭ ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňĶŅĝĴĚėĸŀňĽŅĬȮ&ĴĪĶ,ŀňĽŅĬ'] 
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1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 

+ 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 102 ıŊŘĬģŅĬĔŅĶĺńħŐĸŃĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨ  
(Fundamental of Instrumentation and Process 
Control) 

3 23 

INC 222 ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽņľĶńĭĶŃĭĭŀńĨőĬĴńĨŇ 
(Electronics for Automation Systems) 

3 45 

INC 225 ĮĢŇĭńĨŇĔŅĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃħŇěŇĪńĸĽņľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴ
ĶŃĭĭŀńĨőĬĴńĨŇ 
&Electronics and Digital Laboratory for Automation 
Engineering) 

1 /3 

INC 227 ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀŋĨĽŅľĔĶĶĴ 
&Industrial Electronics) 

3 45 

INC 352 ĔŅĶĺńħĔĶĶĴĺŇīňĪŅĚŀŋĨĽŅľĔĶĶĴ 
&Industrial Process Measurement) 

3 23 

INC 371 őėĶĚĚŅĬŐĭĭĭŌĶĦŅĔŅĶȮ2 
&Mini-Project II) 

3 45 

INC 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project 
Study' 

3 23 

INC 472 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
(Automation Engineering Project Study) 

3 23 

INC 473 ĔŅĶĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔŅĶĪņĚŅĬȮ1 8ȮőėĶĚĚŅĬ 
&Working Integrated Learning I8ȮProject' 

6 + 

INC 475 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project' 

3 23 

INC 476 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Project) 

3 23 

GLAȮ4.2 ĽńĴĴĬŅ 
&Seminar' 

/ /3 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 + 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 + 

 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 + 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 + 
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ħĶ,ȮĺŇĝĝŋħŅȮīĚĔŇŗĚ 
Dr. Witchuda Thongking 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,ĻȮ2024 Ph.D. &Functional and Control Systems Engineering', Shibaura Instituted of 

Technology, Japan 
ĮƖȮı,Ļ,Ȯ2342 ȮȮȮȮĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĬĺńĨĔĶĶĴĝňĺĔŅĶŐıĪĵƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň, ĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ234. ȮȮȮȮĺĪ,ĭ,Ȯ&ŀŅĝňĺŀĬŅĴńĵŐĸŃėĺŅĴĮĸŀħĳńĵ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň, ĮĶŃŏĪĻœĪĵ 

 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  

ȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮȮ 

/,/ Glrcpl_rgml_jȮhmspl_jȮ&ėƞŅĬŘņľĬńĔȮ/'Ȯ 

/' Ugp_l_r_*Ȯ?,*ȮF_qwgk*Ȯ?,*ȮK_m*ȮX,*ȮRfmleigle*ȮU,*Ȯ?Ʊd_f*ȮB,L,Ȯ_lbȮKsƲgifsl*Ȯ

K,?,Ȯ&0.03',Ȯ MnrgkgxcbȮamlrpmjȮmdȮbgpcarȮasppclrȮkglgȮsjrp_+fgefȮtmjr_ecȮ

_knjgƱcp *ȮCleglccpgleȮPcqc_pafȮCvnpcqq,ȮTmj,5*ȮLm,/*Ȯnn,/+/2,ȮBMG8Ȯ

/.,/.66-041/+6473-_b_6d4, 

B_r_`_qcȮa_lȮ`cȮqc_pafcbȮQamnsq 
0' Psiq_isjngu_r*ȮQ,* Rfmleigle*ȮU,* I_ll_l*ȮL,*ȮUpgefr*ȮC,*ȮLgwmkw_pr*Ȯ?,*Ȯ

@clh_qgpgq_l*ȮAf,*ȮAfg_p_l_g*ȮAf,*ȮQkmrfcpq*ȮAf,*Ȯ?jbmqq_pw*ȮF,Ȯ_lbȮQrgjj*ȮA,Ȯ

F,Ȯ&0.03',ȮŴSlbcpqr_lbgleȮrfcȮPcj_rgmlqfgnȮ@crucclȮAmkmp`gbgrgcq*Ȯ

Kcbga_rgmlȮLml_bfcpclac*Ȯ?argtgrgcqȮmdȮB_gjwȮJgtgle*Ȯ_lbȮFc_prȮAmlbgrgmlȮ

Qr_rsqȮ?kmleȮMjbcpȮ?bsjrqȮglȮrfcȮSlgrcbȮQr_rcq8Ȯ?ȮPcepcqqgmlȮ?l_jwqgqȮ

_lbȮK_afglcȮJc_plgleȮ?nnpm_afŵȮ*ȮHmspl_jȮmdȮA_pbgmt_qasj_pȮLspqgle,ȮTmj,Ȯ2.*Ȯ

nn,ȮC11.Ȯ+ȮC117,ȮBMG8Ȯ/.,/.75-HAL,............//3., 

B_r_`_qcȮa_lȮ`cȮqc_pafcbȮȮQamnsq 
1' U_le*ȮQ,*ȮA?G*ȮU,*ȮR_m*ȮW,*ȮQsl*ȮO,*ȮUmle*ȮN,* Rfmleigle*ȮU,Ȯ_lb Fs_le*ȮV,Ȯ

&0.01', ŴLcvsqȮmdȮfc_r+tsjlcp_`jcȮafpmlgaȮbgqc_qcqȮ_lbȮfc_ru_tcȮ

kcbg_rcbȮrfpmsefȮrpg+cltgpmlkclr_jȮglrcp_argmlq8Ȯ?Ȯl_rgmlugbcȮƱlc+
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ep_glcbȮqrsbwȮglȮ?sqrp_jg_ŵ* Hmspl_jȮmdȮCltgpmlkclr_jȮK_l_eckclr,Ȯ*Ȯ 

Tmj,Ȯ103,ȮBMG8Ȯ/.,/./4-h,hcltk_l,0.00,//4441, 

B_r_`_qcȮa_lȮ`cȮqc_pafcbȮȮȮȮQamnsq 
 
 
 

/,0 L_rgml_jȮHmspl_jȮ&ėƞŅĬŘņľĬńĔȮ.,2' 

/' Rfmleigle*ȮU,*ȮPmraf_w_*ȮQ,*ȮBf_pgi_*ȮN,*ȮWsrrf_l_*ȮL,*ȮSq_lcc*ȮI,*ȮNsqgr*ȮK,Ȯ

_lbȮP_rr_l_*Ȯ@,Ȯ&0.02',ȮŴNpcbgargmlȮmdȮSjrgk_rcȮRclqgjcȮQrpclerfȮmdȮBsargjcȮ

GpmlȮ`wȮ?prgƱag_jȮGlrcjjgeclacŵ*ȮQagclacȮ_lbȮCleglccpgleȮAmllcar,ȮTmj,Ȯ25*Ȯ

Lm,Ȯ1*Ȯnn,Ȯ022+034, 

B_r_`_qcȮa_lȮ`cȮqc_pafcb  RAGȮ 
/,1 Glrcpl_rgml_jȮAmldcpclacȮ&ėƞŅĬŘņľĬńĔȮ.,0' 

/' Rfmleigle*ȮU,*ȮW_k_esafg*ȮW,*ȮȮ@mmlrm*ȮQ,*ȮȮNp_rtgrr_w_*ȮH,Ȯ_lbȮK_cb_*ȮQ,Ȯ

&0.03',Ȯ ?ȮAmkn_p_rgtcȮQrsbwȮmlȮrfcȮCddcarȮmdȮCjcarpmbcȮK_rcpg_jqȮglȮ

AmlbsargtcȮQnmlec+@_qcbȮA_n_agrgtcȮQclqmpq *Ȯ0.03ȮQGACȮDcqrgt_jȮugrfȮ

?lls_jȮAmldcpclac,Ȯ7+/0ȮQcnrck`cpȮ0.03*ȮAfg_leȮK_g*ȮRf_gj_lb*Ȯnn,7/1+

7/5,ȮYAmldcpclacȮmpe_lgxcbȮ`wȮQmagcrwȮmdȮGlqrpskclrȮ_lbȮAmlrpmjȮ

CleglccpqȮ&QGAC'*ȮCARGȮ?qqmag_rgml[ 

0' Rfmleigle*ȮU,*ȮNpck_af_lbp_*ȮA,*ȮUgp_l_r_*Ȯ?,Ȯ_lbȮK_cb_*ȮQ,Ȯ&0.02',Ȯ

 Clf_lagleȮQgelȮJ_les_ecȮAj_qqgƱa_rgmlȮrfpmsefȮPcqcptmgpȮAmknsrgleȮ_lbȮ

BcnrfȮA_kcp_ȮRcaflmjmew * Ȯ0.02ȮGlrcpl_rgml_jȮAmldcpclacȮmlȮGk_ecȮ

NpmacqqgleȮ_lbȮPm`mrgaqȮ&GAGNPm@',Ȯ7ů/.ȮK_pafȮ0.02*ȮAmjmk`m*ȮQpgȮJ_li_*Ȯ

nn,/+4*Ȯbmg8Ȯ/.,//.7-GAGNPm@40326,0.02,/.321437,'ȮYAmldcpclacȮmpe_lgxcbȮ

`wȮGCCCȮQpgȮJ_li_ȮQcargml*ȮGCCCȮPm`mrgaqȮ_lbȮ?srmk_rgmlȮQmagcrwȮQpgȮJ_li_Ȯ

QcargmlȮAf_nrcp*ȮH_n_lȮQmagcrwȮdmpȮDsxxwȮRfcmpwȮ_lbȮGlrcjjgeclrȮ

Gldmpk_rgaq*ȮRfcȮQmagcrwȮmdȮGlqrpskclrȮ_lbȮAmlrpmjȮCleglccpq*ȮRfcȮ

Pm`mrgaqȮQmagcrwȮmdȮH_n_lȮ&PQH'*ȮGlqrgrsrcȮmdȮCjcarpmlgaq*ȮGldmpk_rgmlȮ_lbȮ

Amkkslga_rgmlȮCleglccpqȮ&GCGAC'*ȮH_n_l[Ȯ 

 

1.4 National Conference (ėƞŅĬŘņľĬńĔȮ.,0' 
+ 
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3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 102 ıŊŘĬģŅĬĔŅĶĺńħŐĸŃĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨ  
&Fundamental of Instrumentation and Process 
Control) 

3 23 

INC 232 ĽńĠĠŅĦŐĸŃĶŃĭĭ 
(Signals and Systems) 

3 23 

INCȮ351 ĽĩŇĨŇĽņľĶńĭĺŇĻĺĔĶŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅı 
&Basic Engineering Statistics and Quality Control) 

3 23 

INC 352 ĔŅĶĺńħĔĶŃĭĺĬĔŅĶĪŅĚŀŋĨĽŅľĔĶĶĴ 
&Industrial Process Measurement) 

3 23 

INC 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project 
Study' 

3 23 

INC 472 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
ȮȮȮȮȮȮ(Automation Engineering Project Study) 

3 23 

INC 473 ĔŅĶĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔŅĶĪņĚŅĬȮ1 8ȮőėĶĚĚŅĬ 
&Working Integrated Learning I8ȮProject' 

6 + 

INC 475 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project' 

3 23 

INC 476 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Project) 

3 23 

INC 411 ėĺŅĴĮĸŀħĳńĵŒĬĚŅĬŀŋĨĽŅľĔĶĶĴ 
(Industrial Safety) 

3 23 

AUT 616 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴ8ȮĔŅĶŐĮĸĚĲŌŏĶňĵĶƢŐĸŃĸŅĮĸŅĽȮ 
(ENGINEERING MATHEMATICS: FOURIER AND LAPLACE 
TRANSFORM) 

1 /3 

AUT 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project 
Study) 

3 23 

GLAȮ4.2 ĽńĴĴĬŅ 
&Seminar' 

/ /3 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 + 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 + 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 + 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 + 

 
  



259 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĻ,ȮħĶ,ĽńĬĨŇȮĬŋĶŅĝ 
Asst,ȮProf,ȮDr,ȮSanti Nuratch 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,Ȯ0333ȮȮȮ ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃėŀĴıŇĺŏĨŀĶƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ȮȮ

ĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ033/ȮȮȮ ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵ 
ĮƖȮı,Ļ,Ȯ0327ȮȮ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ

īĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
Ȯ 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮ 

1.1 International journal &ėƞŅĬŘņľĬńĔȮ1)Ȯ 
+ 

1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
+ 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
1) Nuratch, S., Thanyaphoo, T., Boonpramuk, P. and Boonto, S., (2025),  

"Web-Based Cross-Platform Bootloader Frameworkfor Embedded 
Systems Development and Rapid Product Prototyping", 2025 SICE Festival 
with Annual Conference. 9-12 September 2025, Chiang Mai, Thailand,  
pp.494-499.DOI:10.23919/SICEFES67750.2025.11236677  
YAmldcpclacȮmpe_lgxcbȮ`wȮQmagcrwȮmdȮGlqrpskclrȮ_lbȮAmlrpmjȮCleglccpqȮ
&QGAC'[ 

https://doi.org/10.23919/SICEFES67750.2025.11236677
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2) Thanyaphoo, T. and Nuratch, S., (2025), "Hybrid Sensing Architecture for 

Real-Time Environmental and Physiological Monitoring in Indoor 
Healthcare Systems", 2025 SICE Festival with Annual Conference. 9-12 
September 2025, Chiang Mai, Thailand, pp.1428-1433.  

DOI: 10.23919/SICEFES67750.2025.11236572 YAmldcpclacȮmpe_lgxcbȮ`wȮ
QmagcrwȮmdȮGlqrpskclrȮ_lbȮAmlrpmjȮCleglccpqȮ&QGAC'[ 
 

 
 

3) Riyota, T., Nuratch, S. and Boonpramuk, P. (2022',ȮŴGmR-Based Embedded 
Device Development and Real-Time Analysis for Unexpected Operations 
mdȮ Kmrmpqŵ*Ȯ2022 6th International Conference on Measurement 
Instrumentation and Electronics (ICMIE 2022). 17-19 November 2022*Ȯ
Hangzhou, China.ȮDOI:Ȯ/.,//.7-ICMIE3332/,0.00,/..264.5.  
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[ĔŅĶĮĶŃĝŋĴěńħőħĵȮSchool of Mechanical Engineering ĴľŅĺŇĪĵŅĸńĵŏěƟŀŏěňĵĚȮ
ŐĸŃEEE Instrumentation and Measurement Society (IMS)] 

 
 

1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
+ 

 
3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 111 ĔŅĶĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĶŃĭĭ 
&Systems Engineer Practice' 

1 /3 

INC 224 ĶŃĭĭħŇěŇĪńĸ 
(Digital system) 

3 45 

INC 225 ĮĢŇĭńĨŇĔŅĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃħŇěŇĪńĸĽņľĶńĭĬńĔĻŉĔļŅĺŇĻĺĔĶĶĴ
ŀńĨőĬĴńĨŇ 
(Electronics and Digital Laboratory for Automation 
Engineering) 

1 /3 

INC 272 őėĶĚĚŅĬŐĭĭĭŌĶĦŅĔŅĶȮ/ȮĽņľĶńĭĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Mini-Project I for Automation Engineering) 

3 23 

INC 341 ĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮ1 
&Embedded Systems and Applications I' 

6 + 

INC 342 ĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ2 
&Embedded Systems and Applications II' 

3 23 

http://www.wikicfp.com/cfp/servlet/event.showcfp?eventid=169786
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 343 ĶŃĭĭėĺĭėŋĴŐĸŃĨŇħĨŅĴħƟĺĵėŀĴıŇĺŏĨŀĶƢ 
&Computer-based Control and Monitoring Systems) 

3 23 

INC 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project 
Study' 

3 23 

INC 472 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
(Automation Engineering Project Study) 

3 23 

INC 473 ĔŅĶĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔŅĶĪņĚŅĬȮ1 8ȮőėĶĚĚŅĬ 
&Working Integrated Learning I8ȮProject' 

6 + 

INC 475 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project' 

3 23 

INC 476 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Project) 

3 23 

INC 492 ľńĺĕƟŀıŇŏĻļȮ0 
&Special Topics II) 

3 23 

GLAȮ4.2 ĽńĴĴĬŅ 
&Seminar' 

/ /3 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 + 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 + 

 

3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)  

14 + 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 + 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĻ,ȮħĶ,ĽŋħĝŅĵȮĭŋĠőĨ 
Asst,ȮProf,ȮDr-Ing,ȮSudchai Boonto  

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2011    Dr.-Ing,Ȯ&Automatic Control Engineering', Hamburg University of Technology 

(TUHH), Germany, 
ĮƖȮė,Ļ,Ȯ2000    M,Sc. &Advanced Control', The University of Manchester, UK. 
ĮƖȮı,Ļ,Ȯ0316Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ',ȮĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
 
ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 

 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮ  

1.1 International journal &ėƞŅĬŘņľĬńĔȮ1)Ȯ 
1) Atikankul* Y. and Boonto, S. (2024). "An extended weighted exponential 

distribution and its associated regression model", Songklanakarin J. Sci. 
Technol, Vol 46, No. 1, pp.44-51. 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮ web of science 

2) Kornmaneesang, W., Chen, S.-L. and Boonto, S. &2022', ŴAmlrmspgleȮAmlrpmjȮ
of an Innovative Manufacturing System Based on Dual-?pkȮPm`mrŵ*ȮIEEE 
Transactions on Automation Science and Engineering, Vol. 19, No. 3,  
pp. 2042-2053.  
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸ  web of science 

1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 
+ 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
1) Nuratch, S., Thanyaphoo, T., Boonpramuk, P. and Boonto, S. (2025), " Web-

Based Cross-Platform Bootloader Frameworkfor Embedded Systems 
Development and Rapid Product Prototyping", 2025 SICE Festival with 
Annual Conference, 9-12 September 2025, Chiang Mai, Thailand, pp.494-
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499. YAmldcpclacȮmpe_lgxcbȮ`wȮQmagcrwȮmdȮGlqrpskclrȮ_lbȮAmlrpmjȮCleglccpqȮ
&QGAC'[ 
 
 
 

2) Thongking, W., Yamaguchi, Y., Boonto, S., Pratvittaya. J. and Maeda, S. (2025), 
"A Comparative Study on the Effect of Electrode Materials in Conductive 
Sponge-Based Capacitive Sensors", 2025 SICE Festival with Annual 
Conference, 9-12 September 2025, Chiang Mai, Thailand, pp.913-916. 
YAmldcpclacȮmpe_lgxcbȮ`wȮQmagcrwȮmdȮGlqrpskclrȮ_lbȮAmlrpmjȮCleglccpqȮ
&QGAC'[ 

3) Maneeloke, B., Boonto, S., Sanposh, P., Tipauwan, Y., Chinthaned, N. and 
Tanaprasitpattana, W. (2025), ŴAjmqcb-Loop System Identification of an 
Unstable Nonlinear System using Koopman Operator", 2025 4th 
International Symposium on Instrumentation, Control, Artificial 
Intelligence, and Robotics,  15-17ȮJanuary 2025, Bangkok, Thailand,  
pp. 70-75.ȮYAmldcpclacȮmpe_lgxcbȮ`wȮCjcarpga_jȮCleglccpgle-Cjcarpmlgaq*Ȯ
Amknsrcp*ȮRcjcamkkslga_rgmlqȮ_lbȮGldmpk_rgmlȮRcaflmjmewȮ?qqmag_rgml[ 

4) Areerob, P., Sum, R., Khongprasongsiri, C. and Boonto, S. (0.01', ŴD_gjspcȮ
BcrcargmlȮdpmkȮrfcȮIlmaigleȮQmslbqȮSqgleȮAmltmjsrgml_jȮLcsp_jȮLcrumpiŵ*Ȯ
0.01 IEEE Region /. Conference (TENCON 0.01', 1/ October - 1 November 
0.01, Chiang Mai, Thailand, pp. 710ů713,ȮYAmldcpclacȮmpe_lgxcbȮ`wȮIEEE 
Thailand Section] 

5) Khongprasongsiri, C., Areerob, P., Boonto, S. and Vongsantivanich, W. (0.01', 
ŴF_pbu_pcȮGknjckclr_rgmlȮmdȮNGBȮ?srmrslgleȮugrfȮCddgagclrȮN_prgajcȮQu_pkȮ
Mnrgkgx_rgmlŵ*ȮThe 0.th International Conference on Electrical 
Engineering/Electronics, Computer, Telecommunications and Information 
Technology (ECTI-CON 0.01', 7+/0 May 0.01, Nakhonphanom, Thailand,  
pp. /ů2.ȮYAmldcpclacȮ mpe_lgxcbȮ `wȮCjcarpga_jȮ Cleglccpgle-Cjcarpmlgaq*Ȯ
Amknsrcp*ȮRcjcamkkslga_rgmlqȮ_lbȮGldmpk_rgmlȮRcaflmjmewȮ?qqmag_rgml[ 

6) Wongvivalvaitaya, P., Boonto, S. and Silapunt, R. (0.01',ȮŴ?lȮGltcqrge_rgmlȮmdȮ
Surface Temperature Effect on Estrus Detection of Dairy Cows using 
QsncptgqcbȮ Jc_plgleŵ*Ȯthe 0.01ȮThird International Symposium on 
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Instrumentation, Control, Artificial Intelligence, and Robotics (ICA-SYMP 
0.01'. Kasetsart University, /6+0. January 0.01, Bangkok, Thailand,  
pp. 27ů30.ȮYAmldcpclacȮmpe_lgxcbȮ`wȮCjcarpga_jȮCleglccpgle-Cjcarpmlgaq*Ȯ
Amknsrcp*ȮRcjcamkkslga_rgmlqȮ_lbȮGldmpk_rgmlȮRcaflmjmewȮ?qqmag_rgml[ 

1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
+ 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 
- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅ  

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

INC 102 ıŊŘĬģŅĬĔŅĶĺńħŐĸŃĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨ  
(Fundamental of Instrumentation and Process 
Control) 

3 23 

INC 234 ĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĕŀĚĶŃĭĭŐĸŃĺŇŏėĶŅŃľƢ 
(System Modelling and Analysis) 

3 23 

INC 471 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project 
Study' 

3 23 

INC 472 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
ȮȮȮȮȮȮ(Automation Engineering Project Study) 

3 23 

INC 473 ĔŅĶĭŌĶĦŅĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔŅĶĪņĚŅĬȮ1 8ȮőėĶĚĚŅĬ 
&Working Integrated Learning I8ȮProject' 

6 + 

INC 475 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĔŅĶĺńħŐĸŃėĺĭėŋĴ 
&Control and Instrumentation Engineering Project' 

3 23 

INC 476 őėĶĚĚŅĬĺŇĻĺĔĶĶĴŀńĨőĬĴńĨŇ 
&Automation Engineering Project) 

3 23 

GLAȮ691 ľńĺĕƟŀıŇŏĻļ 
&Special Topic II ) 

3 43 

GLAȮ4.2 ĽńĴĴĬŅ 
&Seminar' 

/ /3 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 + 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 + 
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3.2) ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

GLAȮ4.3 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis) 

14 + 

INC 606 ĺŇĪĵŅĬŇıĬīƢ 
&Thesis)   

12 + 
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ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

įĻ,ȮħĶ,ȮĵŋĪīıĚļƢȮěŇĶĶńĔļƢőĽĳŅĔŋĸ 
Asst.ȮProf.ȮDr.ȮYuttapong Jiraraksopakul 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2009 Ph.D. (Electrical and Computer Engineering), Texas A&M University, 

U.S.A.  
ĮƖȮė,Ļ,Ȯ2004 M.Eng. (Electrical and Computer Engineering), Texas A&M University, 

U.S.A.  
 ĮƖȮı,Ļ,Ȯ2543 ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵ 
 

ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  
XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵȮȮ 

1.1 International journal (ėƞŅĬŘņľĬńĔȮ1)  

1) Usman, A., Bhatranand, A., Jiraraksopakun, Y., Muhammad, K. S. and 

@sp_l_qgpg*ȮN,Ȯ&0.02',ȮŴLgMȮrfgailcqqȮkc_qspckclrȮsqgleȮ_Ȯpcar_lesj_p-type 

Sagnac interferometer as the material transport layer in a perovskite solar 

acjjŵ*ȮApplied Optics. Vol. 63, No. 11, pp. 2868 ů 2875.  

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ Scopus 
2) Usman, A., Bhatranand, A., Jiraraksopakun, Y., Muhammad, K. S. and 

@sp_l_qgpg*ȮN,Ȯ&0.02',ȮŴNf_qc-shifting determination and pattern recognition 

sqgleȮ_ȮkmbgdgcbȮQ_el_aȮglrcpdcpmkcrcpȮugrfȮksjrgnjcȮpcjcargmlqŵ*ȮApplied 

Optics. Vol. 63, No. 4, pp. 1135 ů 1143.  

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ Scopus 
3) Muhammad, K., Jiraraksopakun, Y., Bhatranand, A. and Usman, A. (2024).  

Ŵ?ȮK_afglcȮJc_plgleȮNcpqncargtcȮDmpȮTg`p_rgmlȮQclqgleȮ_lbȮGbclrgdga_rgmlȮ
of Modal Parameters of Electromechanical Equipment Using A Mach-
XcflbcpȮGlrcpdcpmkcrcpŵ*ȮRussian Physics Journal. Vol. 67, No. 3, pp. 354 
ů 360.  
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ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ Scopus 
 
 
 

4) Usman, A., Muhammad, K. S., Jiraraksopakun, Y. and Bhatranand, A. (2024). 

ŴAmkn_p_rgtcȮQrsbgcqȮMdȮAgpasj_pjwȮNmj_pgxcbȮJgefrȮUgrfȮNf_qcȮQfgdrȮGlȮ

Sagnac and Mach-XcflbcpȮGlrcpdcpmkcrcpqŵ*ȮRussian Physics Journal.  

Vol. 67, No. 3, pp. 346 ů 353. 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ Scopus 
5) Sani, S., Usman, A., Bhatranand, A., Jiraraksopakun, Y., Muhammad, K. S. 

_lbȮW_f_w_*ȮS,Ȯ&0.02',ȮŴ?ȮqrsbwȮmlȮbcdcar*Ȯbmngle*Ȯ_lbȮncpdmpk_lacȮmdȮ

ETLs (ZnO, TiO2, and IGZO) for the lead-free CsSnCl3 perovskite solar cell 

by SCAPS-/BȮdp_kcumpiŵ*ȮMaterials Today Communications. Vol. 38, 

https://doi.org/10.1016/j.mtcomm.2023.107575 

ĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸȮ Scopus 
1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 

+ 
1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 

+ 
1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 

+ 

 

3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 

  - ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 103 ŏĪėőĬőĸĵňœĲĲƚŅȮ1 (ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ'&Electrotechnology 
(Electronics)' 

1 45 

ENE 206 ĳŅļŅėŀĴıŇĺŏĨŀĶƢŐĸŃőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĽņľĶńĭ
ĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

1 45 



269 
 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ323 (1 Ĕ,ė,Ȯ69) 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

&Computer Languages and Applications for 
Electrical Communication and Electronic 
Engineering)  

EIE 206 ĳŅļŅėŀĴıŇĺŏĨŀĶƢŐĸŃőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĽņľĶńĭ
ĺŇĻĺĔĶĶĴœĲĲƚŅĽŊŗŀĽŅĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
&Computer Languages and Applications for 
Electrical Communication and Electronic 
Engineering) 

1 45 

ENE 312 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢ  
(Electronic Engineering Laboratory)  

/ 15 

EIE 623 ĔŅĶĮĶŃĴĺĸįĸĳŅıĩƞŅĵĪŅĚĝňĺĔŅĶŐıĪĵƢ 
(Biomedical Image Processing) 

1 45 

EIE 648 ĔŅĶĮĶŃĴĺĸįĸĳŅıĩƞŅĵĪŅĚĝňĺĔŅĶŐıĪĵƢ 
(Biomedical Image Processing) 

1 45 

EIE 675 ľĸńĔĔŅĶĩƞŅĵĳŅıŏĶőĞŐĬĬĞƢŐĴƞŏľĸŖĔŏĭŊŘŀĚĨƟĬ 
(Principles of Magnetic Resonance Imaging  

1 45 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

14 + 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/2 + 

 

3.2'ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ENE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

14 + 

ENE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

/2 + 
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įĻ,ȮħĶ,ŏĝļģıĚļƢȮěĶĶĵŅŀĬŋĶńĔļƢ  
Asst. Prof. Dr.ȮChettapong Janya-anurak  

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ0./4  Dr.-Ing. (Informatics), Karlsruhe Institute of technology (KIT), Germany 
ĮƖȮė,Ļ,Ȯ0..6  Dipl.-Ing. (Mechanical Engineer:ȮMechatronics and Microsystem  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮtechnology), Karlsruhe Institute of technology (KIT), Germany 

 
ȮȮȮȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅ  

XȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
ÃȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ&ŀīŇĭŅĵ'Ȯ,,,,,,,,,,,,,,,,,,,,, 
 

2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
ĔĸŋƞĴȮ/Ȯ ĚŅĬĺŇěńĵ 

1.1 International journal &ėƞŅĬŘņľĬńĔȮ1)Ȯ 
1) Lertkiatpeeti, K., Janya-Anurak, C. and Uthaisangsuk, V. (0.02',ȮŴEffects of 

spatial microstructure characteristics on mechanical properties of dual 
nf_qcȮ qrccjȮ `wȮ gltcpqcȮ _l_jwqgqȮ _lbȮ k_afglcȮ jc_plgleȮ _nnpm_afŵ,Ȯ
Computational Materials Science, Vol. 023, Article Number //11//,ȮDOI: 
10.1016/j.commatsci.2024.113311. 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮȮScopus. 

2) Savoeurn, N., Janya-Anurak, C. and Uthaisangsuk, V. (0.02',ȮŴTailoring 
elastic bandgaps and moduli of triply periodic minimal surface structures 
`wȮ_Ȯfw`pgbȮrcaflgoscŵ,ȮMechanics of Advanced Materials and Structures, 
Vol. 32, pp. 2222Ȯ+Ȯ224.,ȮDOI: 10.1080/15376494.2024.2406409. 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮȮȮScopus. 

3) Savoeurn, N., Janya-Anurak, C. and Uthaisangsuk, V. (0.02',ȮŴDetermination 
of Dynamic Characteristics of Lattice Structure Using Dynamic Mode 
Bcamknmqgrgmlŵ,ȮJournal of Applied Mechanics. Vol. 7/, No. 5, Article 
Number .5/..1,ȮDOI: 10.1115/1.4065055. 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮȮScopus, 
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1.2 National Journal (ėƞŅĬŘņľĬńĔȮ0.4) 

- 
 
 
 
 

1.3 International Conference (ėƞŅĬŘņľĬńĔȮ0.4) 
1) Pangkreung, S., Pijarnvanit, N., Yodrak, N. and Janya-Anurak, C. (0.02'Ȯ
ŴAutomated Non-Contact Temperature Measurement System for Truck 
Tires and Brakes Using Thermal Imaging and YOLOŵ, /7th International 
Joint Symposium on Artificial Intelligence and Natural Language 
Processing, iSAI-NLP 0.02,Ȯ//+ /3 November 0.02*ȮChonburi, Thailand* DOI: 
10.1109/iSAI-NLP64410.2024.10799468 [ĔŅĶĮĶŃĝŋĴěńħőħĵ IEEE Thailand 
Section, IEEE SMC, AiAT ŐĸŃȮNECTEC a member of NSTDA] 
ĽŊĭėƟĬœħƟěŅĔģŅĬĕƟŀĴŌĸȮȮScopus, 
 

 
 

1.4 National Conference (ėƞŅĬŘņľĬńĔȮ0.2) 
- 
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3. ĳŅĶŃĚŅĬ 
3.1) ĳŅĶŃĚŅĬŒĬĮƤěěŋĭńĬ 

- ĳŅĶŃĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶň-ĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

ISE 612   ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚŐĸŃĮƤĠĠŅĮĶŃħŇļģƢŒĬĔĶŃĭĺĬĔŅĶ
įĸŇĨ  
(Machine Learning and Artificial Intelligence in 
Manufacturing)  

3  23 

MCE 232   ŀŋĮĔĶĦƢĺńħŐĸŃĨƟĬĔŜŅĸńĚ  
(Sensors and Actuators)  

3  23 

MCE 333   ĔŅĶěŜŅĸŀĚŐĸŃėĺĭėŋĴĶŃĭĭȮ1  
(Modeling and Control System I)  

3  23 

PRE 315   ĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸ  
(Mechanics of Solids and Machine Design)  

3  23 

PRE 493   ľńĺĕƟŀıŇŏĻļȮ1 : ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮŐĸŃ
ĮƤĠĠŅĮĶŃħŇļģƢȮŒĬĔĶŃĭĺĬĔŅĶįĸŇĨ  
(Special Topics 1: Machine Learning and Artificial 
Intelligence in Manufacturing'  

3  23 

ISE 693   ĽńĴĴĬŅĔŅĶĺŇěńĵȮ1  
(Research Seminar I)  

1  13 

MCE 300   İƗĔĚŅĬŀŋĨĽŅľĔĶĶĴ  
(Industrial Training)  

    

MCE 314   ĔŅĶŀŀĔŐĭĭĺŇĻĺĔĶĶĴŏĴėėŅĪĶŀĬŇĔĽƢ  
(Mechatronics Engineering Design)  

3  23 

PRE 458   ĔŅĶľŅėƞŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħŏĭŊŘŀĚĨƟĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   
(Introduction to Optimization and Its 
Application)  

3  23 

PRE 61001 ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚħŇěŇĪńĸŒĬĳŅėĔŅĶįĸŇĨ  
(Digital Transformation in Manufacturing)  

1  15  

PRE 61006  ĽńĴĴĬŅĔŅĶĺŇěńĵȮ1  
(Research Seminar I)  
 

1  15  

PRE 61007  ĽńĴĴĬŅĔŅĶĺŇěńĵȮ2  
(Research Seminar II)  

1  15  

PRE 61009  ĽńĴĴĬŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶŐĸŃĶŃĭĭĔŅĶįĸŇĨȮ1  1  15  
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

(Seminar in Industrial and Manufacturing Systems 
Engineering I)  

PRE 61010  ĽńĴĴĬŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶŐĸŃĶŃĭĭĔŅĶįĸŇĨȮ2  
(Seminar in Industrial and Manufacturing Systems 
Engineering II)  

1  15  

PRE 62xxx  ĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĸŊŀĔĪŅĚĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶŐĸŃ
ĶŃĭĭĔŅĶįĸŇĨ   
(Electives in Industrial and Manufacturing 
Systems Engineering)  

+  +  

PRE 65xxx  ĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĸŊŀĔĪŅĚĺŇĻĺĔĶĶĴŏĴėėŅĪĶŀĬŇĔĽƢȮ
(Electives in Mechatronics Engineering)  

+  +  

PRE 69001  ĺŇĪĵŅĬŇıĬīƢ  
(Thesis)  

12  + 

PRE 69002  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ  
(Independence study)  

6  + 

 

3.2' ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
- ĳŅĶŃĚŅĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĝńŗĺőĴĚĳŅĶŃĚŅĬ-ĮƖĔŅĶĻŉĔļŅȮ
&őħĵĮĶŃĴŅĦ' 

EEE 605 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

36 + 

EEE 606 ĺŇĪĵŅĬŇıĬīƢ 
(Thesis) 

12 + 
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ĳŅėįĬĺĔȮėȮ2ȮĮĶŃĺńĨŇŏěƟŅľĬƟŅĪňŗŒĬľĸńĔĽŌĨĶ 
ĶŅĵĝŊŗŀŏěƟŅľĬƟŅĪňŗŒĬľĸńĔĽŌĨĶȮ 
 

ĸņħńĭ ĝŊŗŀȮ+ȮĽĔŋĸ ĮĶŃĺńĨŇĔŅĶĻŉĔļŅĪńŘĚľĴħ ĳŅĶŃĚŅĬĪňŗĶńĭįŇħĝŀĭ 
/, ĬŅĵĦĶńģȮȮĶŅĝĔĶĴ - ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮĴľŅĺŇĪĵŅĸńĵ

ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮȮ
ĮĶŃŏĪĻœĪĵȮ&034.' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ, 
ĮĶŃŏĪĻœĪĵȮ&0332' 

ĮĢŇĭńĨŇľĬƟŅĪňŗĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĔŅĶ
ĨŇħĨńŘĚȮĪħĽŀĭȮŐĔƟœĕĮƤĠľŅȮĞƞŀĴŐĞĴȮ
ŐĸŃĽŀĭŏĪňĵĭŀŋĮĔĶĦƢĪńŘĚľĴħŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶœĲĲƚŅĕŀĚĳŅėĺŇĝŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

0, ĬŅĚĽŅĺŀĶŇĻĶŅȮȮĕŋĬĮƤĔļň - ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*Ȯ ĴľŅĺŇĪĵŅĸńĵ
ľŀĔŅĶėƟŅœĪĵ,ȮĮĶŃŏĪĻœĪĵȮ&0342' 

ĮĢŇĭńĨŇľĬƟŅĪňŗĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĔŅĶ
ĨŇħĨńŘĚȮĪħĽŀĭȮŐĔƟœĕĮƤĠľŅȮĞƞŀĴŐĞĴȮ
ŐĸŃĽŀĭŏĪňĵĭŀŋĮĔĶĦƢĪńŘĚľĴħŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶœĲĲƚŅĕŀĚĳŅėĺŇĝŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

1, ĬŅĵħŇŏĶĔȮȮěĶŌĠĶŀħħņĶĚ - ĮĺĽ. ĺŇĪĵŅĸńĵŏĪėĬŇėĮĪŋĴīŅĬň, 
ĮĶŃŏĪĻœĪĵ (2530) 

- Įĺĝ.ȮĺŇĪĵŅĸńĵŏĪėĬŇėıŇěŇĨĶ,ȮĮĶŃŏĪĻ
œĪĵȮ&2528' 

- őĶĚŏĶňĵĬĽŅĶıńħĝƞŅĚĽňŗıĶŃĵŅȮ&ĝƞŅĚĺŇĪĵŋ
őĪĶĪńĻĬƢ', ĮĶŃŏĪĻœĪĵȮ&2525' 

ŏĝňŗĵĺĝŅĠĚŅĬœĲĲƚŅĔņĸńĚ,Ȯ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔņĸńĚ,ȮĚŅĬ Motor 
Control, ĚŅĬľĴƟŀŐĮĸĚœĲĲƚŅĪŋĔĝĬŇħ
,ȮĚŅĬœĴƟ 

2, ĬŅĵĽŋĺĶĶĦȮȮĕŋĬĮƤĔļň - İƗĔĔŅĶĵĔĶŃħńĭİƖĴŊŀȮ&ŏħŇĬĽŅĵœĲĲƚŅŒĬ
ŀŅėŅĶ'ȮĽĩŅĭńĬıńĥĬŅİƖĴŊŀŐĶĚĚŅĬȮ
ĔĶĴŐĶĚĚŅĬȮĔĶŃĪĶĺĚŐĶĚĚŅĬ,Ȯ
ĮĶŃŏĪĻœĪĵȮ&2516' 

- ŏĝňŗĵĺĝŅĠĚŅĬŏħŇĬĽŅĵœĲĲƚŅŒĬ
ŀŅėŅĶ,ȮŏħŇĬĪƞŀȮEMT œĲĲƚŅŒĬ
ŀŅėŅĶ 

- ŏĝňŗĵĺĝŅĠĚŅĬıńĬĴŀŏĨŀĶƢœĲĲƚŅ, 
ĚŅĬŏĝŊŗŀĴ, ĚŅĬĪņŏėĶŊŗŀĚĪņėĺŅĴ
ŏĵŖĬ 

3, ĬŅĵŏĺĪŇĬȮȮȮĶńĝĨŃľŇĶńĠ - ĺĻ.ĭ.&œĲĲƚŅŀŋĨĽŅľĔĶĶĴ',Ȯ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢīĬĭŋĶň, ĮĶŃŏĪĻ
œĪĵȮ&2547' 

- ĮĺĽ.&œĲĲƚŅŀŋĨĽŅľĔĶĶĴ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅĺŇĪĵŅŏĕĨıĶŃ

- ŏĝňŗĵĺĝŅĠĚŅĬħƟŅĬĶŃĭĭœĲĲƚŅȮ
ŏėĶŊŗŀĚĴŊŀĺńħ Motor Control ŐĸŃ
ĶŃĭĭŐĽĚĽĺƞŅĚ 

- ŀŀĔŐĭĭŐĸŃĪņŀŋĮĔĶĦƢĔŅĶĽŀĬ
ĪŅĚħƟŅĬœĲĲƚŅ 
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ĸņħńĭ ĝŊŗŀȮ+ȮĽĔŋĸ ĮĶŃĺńĨŇĔŅĶĻŉĔļŅĪńŘĚľĴħ ĳŅĶŃĚŅĬĪňŗĶńĭįŇħĝŀĭ 

ĬėĶŏľĬŊŀ&œĪĵ-ŏĵŀĶĴńĬ',ȮĮĶŃŏĪĻœĪĵȮ
&2525) 

- Įĺĝ.&œĲĲƚŅŀŋĨĽŅľĔĶĶĴ',ȮĝƞŅĚ
ŀŋĨĽŅľĔĶĶĴĔĶŋĚŏĪıȮ&ľńĺľĴŅĔ'Ȯ,Ȯ
ĮĶŃŏĪĻœĪĵȮ&2522' 

- ĞƞŀĴĭņĶŋĚŏėĶŊŗŀĚŒĝƟœĲĲƚŅȮŐĸŃ
ŀŋĮĔĶĦƢœĲĲƚŅȮŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 
ŒľƟėņĮĶŉĔļŅȮŐĬŃĬņŐĔƞĬńĔĻŉĔļŅȮ
ĭŋėĸŅĔĶȮĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔ
ĳŅėĺŇĝŅł 

 

 
ĳŅėįĬĺĔȮĚȮėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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ĳŅėįĬĺĔȮěȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňĺƞŅħƟĺĵĔŅĶĻŉĔļŅ 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ
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