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ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮȮ3-1007-00597-XX-X   
ĨŜŅŐľĬƞĚȮŀŅěŅĶĵƢȮ 
ėŋĦĺŋĥŇ Ph.D. (Physical Chemistry) University of Tasmania,ȮAustralia (/77.' 
  ĺĪ,Ĵ,Ȯ&ŏėĴňĲƕĽŇėńĸ'ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ&0301' 
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 7,0ȮĬŅĚĽŅĺĻŇĶŇĶńĨĬƢȮȮĝŌĽĔŋĸŏĔĶňĵĚ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮȮ3-2001-00826-XX-X 
ĨŜŅŐľĬƞĚȮŀŅěŅĶĵƢ 
ėŋĦĺŋĥŇ Ph.D. (Pharmaceutical Chemistry) University of Kansas, USA (0..0' 
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 7,1ȮıńĬĨŜŅĶĺěŏŀĔĽľıńĥĬƢȮȮľŀĴěńĬĪĶƢ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮȮ3-3016-00006-XX-X 
ĨŜŅŐľĬƞĚȮĶŀĚĻŅĽĨĶŅěŅĶĵƢ 
ėŋĦĺŋĥŇ Ĭ,ħ,ȮĴľŅĺŇĪĵŅĸńĵīŋĶĔŇěĭńĦĤŇĨĵƢȮ&034/' 
 Ĭ,Ĵ,Ȯ&ĔġľĴŅĵĴľŅĝĬ'ȮĴľŅĺŇĪĵŅĸńĵĽŋőĕĪńĵīĶĶĴŅīŇĶŅĝȮ&0332' 
 ĻĻ,Ĵ,Ȯ&ĶńģĻŅĽĨĶƢ'ȮĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚȮ&0323' 
 Ĭ,ĭ,ȮĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚȮ&0326' 
 ĶĮ,ĭ,Ȯ&ĔŅĶĨŜŅĶĺě'ȮőĶĚŏĶňĵĬĬŅĵĶƟŀĵĨŜŅĶĺěȮ&0316' 
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//,ȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
 //,/ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 
 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĪňŗıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶȮŏĮƦĬœĮĨŅĴŐįĬıńĥĬŅ
ŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/0Ȯ&ı,Ļ,Ȯ034.Ȯ-0342'ȮŒĬĔĶŀĭĺŇĽńĵĪńĻĬƢŐįĬıńĥĬŅłȮĪňŗĔĸƞŅĺĩŉĚĔŅĶıńĥĬŅ
ĻńĔĵĳŅıėĬŒľƟĽĬńĭĽĬŋĬĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĮĶŃŏĪĻȮĮĶŃĔŀĭĔńĭŏĮƚŅľĴŅĵĵŋĪīĻŅĽĨĶƢĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶŐĸŃ
ŐįĬĵŋĪīĻŅĽĨĶƢĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĪňŗŏĬƟĬŒľƟĴľŅĺŇĪĵŅĸńĵŏĮƦĬŐľĸƞĚėƟĬėĺƟŅĺŇěńĵȮĭŌĶĦŅĔŅĶȮĩƞŅĵĪŀħėĺŅĴĶŌƟȮ
ĻŇĸĮĺńĥĬīĶĶĴȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňĝńŘĬĽŌĚȮŏıŊŗŀĔŅĶıńĥĬŅĝŋĴĝĬȮĶĺĴĪńŘĚįĸŇĨĭńĦĤŇĨĪňŗĴňĳŌĴŇĮƤĠĠŅȮėĺŅĴėŇħ
ĽĶƟŅĚĽĶĶėƢȮĵŉħĴńŗĬŒĬėŋĦīĶĶĴȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮŐĸŃĮĶŃŏĪĻĝŅĨŇȮěŉĚĨƟŀĚŒĝƟĭŋėĸŅĔĶĪňŗĴňŀĚėƢėĺŅĴĶŌƟĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢŏıŊŗŀĭŌĶĦŅĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬŒĬĔĶŃĭĺĬĔŅĶĵŋĨŇīĶĶĴȮĽŀħėĸƟŀĚĔńĭŐįĬŐĸŃĕńŘĬĨŀĬ
ħŜŅŏĬŇĬĔŅĶĮĢŇĶŌĮĮĶŃŏĪĻȮı,Ļ,Ȯ0341ȮŒĬŐįĬĔŅĶĮĢŇĶŌĮĮĶŃŏĪĻħƟŅĬĔĶŃĭĺĬĔŅĶĵŋĨŇīĶĶĴȮŒĬĮĶŃŏħŖĬĮĢŇĶŌĮĪňŗȮ6Ȯ
œħƟŐĔƞȮĔŅĶĮĢŇĶŌĮĶŃĭĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀėĺŅĴĩŌĔĨƟŀĚĽĴĭŌĶĦƢĕŀĚĕƟŀŏĪŖěěĶŇĚŐľƞĚėħňȮĨŅĴŏĮƚŅľĴŅĵŏıŊŗŀŒľƟȮ
ľĬƞĺĵĚŅĬħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢĴňĴŅĨĶģŅĬĶŃħńĭĽŅĔĸȮįŌƟĮĢŇĭńĨŇĚŅĬħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢĴňĔŅĶĮĢŇĭńĨŇĚŅĬĪňŗĴň
ĴŅĨĶģŅĬĺŇĝŅĝňıŐĸŃĴňŐĶĚěŌĚŒěŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ  
 //,0ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶĬńŘĬȮœħƟėŜŅĬŉĚĩŉĚĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚħƟŅĬĽńĚėĴȮőħĵĮƤĠľŅĽńĚėĴĕƟŀĕńħŐĵƟĚĨƞŅĚȮŕȮĨĸŀħěĬŀŅĝĠŅĔĶĶĴȮĔŅĶĔƞŀėĺŅĴœĴƞĽĚĭŐĸŃĔŅĶ
ĔƞŀĔŅĶĶƟŅĵĪňŗŏĔŇħĕŉŘĬĪńŘĚŒĬĶŃħńĭĭŋėėĸěĬĩŉĚĶŃħńĭĝŅĨŇȮĞŉŗĚěŜŅŏĮƦĬĨƟŀĚŀŅĻńĵĬńĔĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢĪňŗĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŏĕƟŅėĸňŗėĸŅĵŐĸŃŐĔƟœĕĽĩŅĬĔŅĶĦƢŀĵƞŅĚĩŌĔĨƟŀĚȮŒĝƟŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬŏĮƦĬĽŇŗĚĽŜŅėńĠĪňŗ
ĽƞĚįĸĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻŒľƟŏĔŇħĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħŒĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĨĸŀħěĬĔŅĶĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴŒľĴƞȮŕ 
 
/0,ȮįĸĔĶŃĪĭěŅĔĕƟŀȮ//,/ȮŐĸŃȮ//,0ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
 /0,/ȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
 ěŅĔĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵŌƞŏĽĴŀȮěŉĚěŜŅŏĮƦĬĨƟŀĚıńĥĬŅľĸńĔĽŌĨĶŒĬŏĝŇĚĶŋĔĪňŗĴňĻńĔĵĳŅı
ŐĸŃĽŀħėĸƟŀĚĔńĭĮƤĠľŅĽńĚėĴĨƞŅĚȮŕȮĪńŘĚĪňŗŏĔŇħĕŉŘĬŒľƟĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬœħƟĨŅĴĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚőħĵŏĜıŅŃėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻĪŅĚħƟŅĬĔŜŅĸńĚėĬŐĸŃėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠĪňŗŏĔňŗĵĺĕƟŀĚȮĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŒľƟĪńĬĔńĭ
ŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪńŘĚŒĬĶŃħńĭĮĶŃŏĪĻŐĸŃĬŅĬŅĝŅĨŇȮŏıŊŗŀĔŅĶįĸŇĨĭŋėĸŅĔĶĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢĪňŗĴňĻńĔĵĳŅıĪňŗ
ěŃĮĢŇĭńĨŇĚŅĬĶńĭŒĝƟĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇ 
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 /0,0ȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
 ıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵĴŋƞĚŏĬƟĬĽŌƞėĺŅĴŏĮƦĬŏĸŇĻĪŅĚħƟŅĬĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴȮĴňĮĦŇīŅĬŒĬĔŅĶĽĶƟŅĚĭńĦĤŇĨ
őħĵĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪńŘĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮĽńĚėĴĻŅĽĨĶƢȮĴĬŋļĵĻŅĽĨĶƢȮŐĸŃĻŇĸĮŃȮĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŏĮƦĬĻŅĽĨĶƢĪňŗĨƟŀĚ
ĴňĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟľĸŅĔľĸŅĵĽŅĕŅȮŒĬľĸńĔĽŌĨĶěŉĚĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĨƞŅĚȮŕȮĪňŗŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ĕƟŅĚĨƟĬȮŀňĔĪńŘĚĵńĚĴňĶŅĵĺŇĝŅĪňŗĴňĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬŒĬĚŅĬħƟŅĬőĭĶŅĦėħňȮŐĸŃĽŃĪƟŀĬ
ėĺŅĴĨƟŀĚĔŅĶĔŜŅĸńĚėĬěŅĔŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ/0Ȯ&ı,Ļ,Ȯ034.-0342'Ȯ 
 
/1,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬ 
 œĴƞĴň 
 



                                                        5                                              ȮȮȮȮȮȮȮȮĴėŀ,Ȯ0 
 

ľĴĺħĪňŗȮ0ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 
/,ȮĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
 /,/ȮĮĶńĝĠŅ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĴňĔŅĶěńħĔŅĶĻŉĔļŅŒľƟįŌƟŏĶňĵĬŏĔŇħįĸĽńĴķĪīŇś
ĪŅĚĔŅĶŏĶňĵĬőħĵĔŅĶŒĝƟĔŅĶĻŉĔļŅĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĴŋƞĚŏĬƟĬĔŅĶįĸŇĨĭŋėĸŅĔĶĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ŐĸŃĪńĔļŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĴňėĺŅĴĽŅĴŅĶĩĶŃħńĭĽŌĚŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĺŇěńĵȮĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŀĵƞŅĚĴňȮ
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮœĮŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢĨƞŀĔĶŃĭĺĬĔŅĶĵŋĨŇīĶĶĴĕŀĚĮĶŃŏĪĻȮŏĝŊŗŀĴőĵĚŏĕƟŅĔńĭėĺŅĴĶŌƟŐĸŃ
ĪńĔļŃħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŒĝƟĔġľĴŅĵŒĬĔĶŃĭĺĬĔŅĶĵŋĨŇīĶĶĴĕŀĚĮĶŃŏĪĻȮ 
 /,0ȮėĺŅĴĽŜŅėńĠ 
 ĮƤěěŋĭńĬėħňŀŅĝĠŅĔĶĶĴĴňĮĶŇĴŅĦĽŌĚĕŉŘĬŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝĠŅĔĶĶĴĴňĶŌĮŐĭĭĪňŗĞńĭĞƟŀĬŐĸŃĴňĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽĴńĵŒľĴƞĴŅĔĕŉŘĬȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĮĶŃĔŀĭŀŅĝĠŅĔĶĶĴĪňŗŏĮƦĬĳńĵĨƞŀėĺŅĴĴńŗĬėĚĕŀĚĮĶŃŏĪĻŏıŇŗĴĴŅĔ
ĕŉŘĬŏĝƞĬŏħňĵĺĔńĬȮħńĚĬńŘĬįŌƟĮĢŇĭńĨŇĚŅĬħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŒĬĔĶŃĭĺĬĔŅĶĵŋĨŇīĶĶĴěŉĚĨƟŀĚĔŅĶėĺŅĴĶŌƟŏĝŇĚıľŋĺŇĪĵŅĔŅĶȮ
ĪńŘĚŒĬħƟŅĬĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭıĵŅĬľĸńĔģŅĬȮįĽŅĬĔńĭėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŒĬĔĶŃĭĺĬĔŅĶ
ĽŊĭĽĺĬĪňŗĮĶŃĔŀĭħƟĺĵĔŅĶĨĶĺěĽĩŅĬĪňŗŏĔŇħŏľĨŋȮĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬħƟĺĵŏĪėĬŇėŐĸŃĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ŒĬĽŅĕŅŏėĴňȮĝňĺĺŇĪĵŅȮĲƕĽŇĔĽƢȮĽĩŇĨŇȮŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŒĬĶŃħńĭĽŅĔĸȮŏĪėĬŇėŐĸŃĺŇīňĔŅĶĪňŗŒĝƟŒĬĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃıńĥĬŅŀĵƞŅĚĶĺħŏĶŖĺěŅĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅĪňŗĴňĴŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮħńĚĬńŘĬ
įŌƟĮĢŇĭńĨŇĚŅĬħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢěŉĚĨƟŀĚĽĬŒěĻŉĔļŅĚŅĬĺŇěńĵħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĴňėĺŅĴĽŅĴŅĶĩĪňŗěŃĪŜŅĚŅĬ
ĺŇěńĵħƟĺĵĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŒĬħƟŅĬŒħħƟŅĬľĬŉŗĚĕŀĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢĪňŗĨĬŏŀĚŏĔňŗĵĺĕƟŀĚȮŀńĬěŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶ
ıńĥĬŅĚŅĬıŇĽŌěĬƢľĸńĔģŅĬŐĸŃĻńĔĵĳŅıĪŅĚĔĶŃĭĺĬĔŅĶĵŋĨŇīĶĶĴŐĸŃėĺŅĴĴńŗĬėĚĕŀĚĮĶŃŏĪĻȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĶƞĺĴĔńĭőĶĚŏĶňĵĬĬŅĵĶƟŀĵĨŜŅĶĺěȮěŉĚœħƟěńħĨńŘĚőėĶĚĔŅĶĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ0326Ȯ
ŏıŊŗŀįĸŇĨĭŋėĸŅĔĶŒľƟĴňėĺŅĴĶŌƟĕńŘĬĽŌĚĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅĪňŗĴňėŋĦĳŅıȮŐĸŃĽƞĚŏĽĶŇĴĔŅĶ
ėƟĬėĺƟŅĺŇěńĵŐĸŃıńĥĬŅĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻĝŅĨŇ 
 /,1ȮĺńĨĩŋĮĶŃĽĚėƢŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
  /,1,/ȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮ 
   /'ȮįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬģŅĬŃĬńĔĺŇĝŅĔŅĶĪŅĚħƟŅĬ 
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 
   0'ȮįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ   
  

1'ȮįĸŇĨĭńĦĤŇĨĪňŗĽŅĴŅĶĩıńĥĬŅĚŅĬĺŇěńĵĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 
   2'ȮįĸŇĨĭńĦĤŇĨĪňŗĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢœĮŒĝƟŒĬĔĶŃĭĺĬĔŅĶĵŋĨŇīĶĶĴ 
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  1.3.2 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes) PLOs 
ĸŜŅħńĭĪňŗ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗ

ėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
(PLOs) 

Cognitive DomainȮ
&Knowledge)Ȯ

&@jmmkŲqTaxonomy 
(Revised)) 

Psychomotor 
Domain 
(Skills) 

Affective 
Domain 

(Attitude) 

R U Ap An E C S At 
PLO1 ĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬĶƞĺĴĔńĭ

įŌƟŀŊŗĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
ĚŅĬŒĬľĬƟŅĪňŗ 
ĴňěĶĶĵŅĭĶĶĦŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬŒĬģŅĬŃĬńĔĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

  P     P 

PLO2 ĽŅĴŅĶĩŒĝƟĳŅļŅŀńĚĔķļ
ŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ
ŒĬĔŅĶŐĽĺĚľŅŐĸŃĽŊŗŀĽŅĶ
ėĺŅĴĶŌƟĪŅĚħƟŅĬĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

  P     P 

PLO3 ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟ
ŀĵƞŅĚĺŇŏėĶŅŃľƢȮ 
ŐĸŃĺŇıŅĔĵƢȮŐĸŃĴňėĺŅĴ
ĨƟŀĚĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŀĵŌƞ
ŏĽĴŀ 

   P    P 

PLO4 ĽŅĴŅĶĩĬŜŅĶŃŏĭňĵĭĺŇīňĺŇěńĵ
œĮŒĝƟŒĬĔŅĶŀŀĔŐĭĭ
ĕńŘĬĨŀĬĺŇīňĔŅĶĺŇěńĵȮŐĸŃ
ŐĔƟĮƤĠľŅĪŅĚ 
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

   P     

PLO5 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟ
ľĸńĔĔŅĶĪŅĚĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĴňĪńĔļŃ
ŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĔŅĶ
ĮĶŃĔŀĭĺŇĝŅĝňı 

   P   P  

PLO6 ĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵŐĸŃ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬ
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ 

     P   

ľĴŅĵŏľĨŋȮ8 ĶŃĭŋĽńĠĸńĔļĦƢȮPȮŒĬĝƞŀĚȮŴAmelgrgtcȮBmk_glŵȮĶŃħńĭĨƞŅĚȮŕȮ 
  ľĶŊŀĝƞŀĚȮŴNqwafmkmrmpȮBmk_glŵȮŐĸŃȮŴ?ddcargtcȮBmk_glŵȮĨŅĴėĺŅĴŏľĴŅŃĽĴ 
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  1.3.3 ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗ
ėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 

ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 

1. įĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭŒĬģŅĬŃĬńĔĺŇĝŅĔŅĶ
ĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

P      

2. įĸŇĨŐĸŃıńĥĬŅĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟėĺŅĴ
ŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

   P P P 

1. ĽĬńĭĽĬŋĬŐĸŃıńĥĬŅĚŅĬĺŇěńĵĪŅĚħƟŅĬĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

 P P P P P 

2. ĽĬńĭĽĬŋĬŒľƟŏĔŇħĔŅĶĬŜŅėĺŅĴĶŌƟĪŅĚħƟŅĬ
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢœĮŒĝƟŒĬĔĶŃĭĺĬĔŅĶ
ĵŋĨŇīĶĶĴ 

 P P P P P 

ľĴŅĵŏľĨŋȮ8ȮĶŃĭŋĽńĠĸńĔļĦƢȮPȮŒĬĝƞŀĚĪňŗĺńĨĩŋĮĶŃĽĚėƢĽńĴıńĬīƢĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 
 
2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ/ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ/ĨńĺĭƞĚĝňŘ 

1.ȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ
ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢȮŒľƟŏĮƦĬœĮĨŅĴȮ
ĴŅĨĶģŅĬȮœĴƞĨŗŜŅĔĺƞŅĪňŗȮĽĮ,Ȯŀĺ.Ȯ
ĔŜŅľĬħȮĳŅĵŒĬĶŃĵŃŏĺĸŅȮ5 ĮƖ 

1.ȮĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶ
ŀĵƞŅĚȮĽĴŗŜŅŏĽĴŀ 

1. ŏŀĔĽŅĶĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
2. ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 

2. ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭıńĥĬŅĔŅĶĕŀĚĽńĚėĴĪňŗ
ĴňėĺŅĴĞńĭĞƟŀĬĴŅĔĕŉŘĬȮĳŅĵŒĬ
ĶŃĵŃŏĺĸŅȮ2 ĮƖ 

1.ȮĨŇħĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĨŅĴ
ėĺŅĴȮĨƟŀĚĔŅĶĕŀĚľĬƞĺĵĚŅĬȮ
ŀĚėƢĔĶȮŐĸŃȮĽĩŅĬĮĶŃĔŀĭĔŅĶ 

1.ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚȮ
ıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮŀĚėƢĔĶŐĸŃȮ
ľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚ 

3.ȮŐįĬĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮĳŅĵŒĬ
ĶŃĵŃŏĺĸŅȮ0 ĮƖ 

1. ŏıŇŗĴıŌĬĪńĔļŃ/ėĺŅĴĶŌƟŐĔƞȮ
ŀŅěŅĶĵƢ ŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶěńħĔŅĶȮ
ŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬȮ
ĽŜŅėńĠ 
2. ıńĥĬŅĶŃĭĭĽŅĶĽĬŏĪĻĪňŗȮ
ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
3. ĽƞĚŏĽĶŇĴĔŅĶĮĶŃŏĴŇĬįĸĪňŗŏĬƟĬȮ
ıńĥĬŅĔŅĶĕŀĚįŌƟŏĶňĵĬȮőħĵŏĬƟĬŒľƟ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅŏĶŖĺĕŉŘĬ 
4. ěńħĔŇěĔĶĶĴŏĽĶŇĴĬŀĔľĸńĔĽŌĨĶĪňŗ 

1. ĴňĔŇěĔĶĶĴĔŅĶŀĭĶĴŏıŇŗĴıŌĬ
ĪńĔļŃŐĔƞėĦŅěŅĶĵƢ 
2. įĸĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıȮ
ĔŅĶěńħĔŅĶĽŀĬĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬ
ĽŜŅėńĠ 
3. ėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŏĶňĵĬĨƞŀȮ
ĶŃĭĭĽŅĶĽĬŏĪĻĪňŗĽĬńĭĽĬŋĬ 
ĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚ 
4. ěŜŅĬĺĬĶŅĵĺŇĝŅĪňŗŒĝƟĔŅĶȮ
ĮĶŃŏĴŇĬįĸĪňŗŏĬƟĬıńĥĬŅĔŅĶĕŀĚȮ
įŌƟŏĶňĵĬ 
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ŐįĬĔŅĶıńĥĬŅ/ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ/ĨńĺĭƞĚĝňŘ 
ŏĬƟĬĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĪńŘĚȮ5 ħƟŅĬȮ
ĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ 
ı.Ļ. 2552 

5. įĸĔŅĶĮĶŃŏĴŇĬĔŅĶĴňĽƞĺĬĶƞĺĴȮ
ĕŀĚįŌƟŏĶňĵĬŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶȮ
ĽŀĬĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶŐĸŃ 
ĔŇěĔĶĶĴŀŊŗĬ ŕ ĕŀĚėĦŃ 

4. ĔŅĶıńĥĬŅĪńĔļŃĔŅĶĺŇěńĵĳŅĵŒĬ
ĶŃĵŃŏĺĸŅȮ0ȮĮƖ 

/,ȮĔŜŅľĬħŒľƟĴňĔŅĶĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶĺŇěńĵĨƞŀĪňŗ
ĮĶŃĝŋĴĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪŋĔ
ĳŅėĔŅĶĻŉĔļŅȮľĸńĚěŅĔŀĬŋĴńĨŇľńĺĕƟŀ
ĺŇĪĵŅĬŇıĬīƢ 
0,ȮĽĬńĭĽĬŋĬĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵ
ĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĮĶŃĝŋĴ
ĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇ 

1. ĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶ
ĺŇěńĵĪňŗĴňėŋĦĳŅıĨƞŀĪňŗĮĶŃĝŋĴ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮľĸńĚěŅĔŀĬŋĴńĨŇľńĺĕƟŀ
ĺŇĪĵŅĬŇıĬīƢ 
2. ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗœħƟœĮĬŜŅŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĶŃħńĭĝŅĨŇ
ľĶŊŀĬŅĬŅĝŅĨŇ 
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ľĴĺħĪňŗȮ3ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 
1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
 1.1ȮĶŃĭĭȮěńħĔŅĶĻŉĔļŅĶŃĭĭĪĺŇĳŅėȮőħĵȮ1 ĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ2 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ1 ĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ15 ĽńĮħŅľƢȮĕƟŀĔŜŅľĬħĨƞŅĚȮŕȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚ 
ĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2558ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
 1.2ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬȮĳŅėĔŅĶĻŉĔļŅĸŃȮ
œĴƞĬƟŀĵĔĺƞŅȮ8ȮĽńĮħŅľƢȮĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏľŖĬĽĴėĺĶ 
 1.3ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮœĴƞĴň 
 
2. ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
 2.1ȮĺńĬȮů ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
  ĳŅėĔŅĶĻŉĔļŅĨƟĬ  ŏħŊŀĬĔĶĔġŅėĴȮů ıķĻěŇĔŅĵĬ 
  ĳŅėĔŅĶĻŉĔļŅĮĸŅĵ  ŏħŊŀĬıķĻěŇĔŅĵĬȮů ŏĴļŅĵĬ 
  ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ  ŏħŊŀĬŏĴļŅĵĬȮů ĴŇĩŋĬŅĵĬ 
 2.2ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
  2.2.1 ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪŋĔĽŅĕŅĺŇĝŅȮľĶŊŀĮĶŇĠĠŅĨĶňĽŅĕŅ
ĬŇĨŇĻŅĽĨĶƢȮĽŅĕŅĶńģĻŅĽĨĶƢȮĽŅĕŅĶńģĮĶŃĻŅĽĬĻŅĽĨĶƢȮľĶŊŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĽŅĕŅŀŊŗĬȮĪňŗĴň
ĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬŒĬĔĶŃĭĺĬĔŅĶĵŋĨŇīĶĶĴȮœĴƞĨŗŜŅĔĺƞŅȮ2 ĮƖȮ 
  2.2.0ȮįƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴĶŃŏĭňĵĭĔŅĶėńħŏĸŊŀĔĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
  2.2.1ȮĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2561ȮĕƟŀȮ6 (ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚȮ 
 2.3ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
  2.3.1ȮĬńĔĻŉĔļŅĪňŗĽĴńėĶŏĕƟŅŏĶňĵĬŒĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĴň
ėĺŅĴĶŌƟıŊŘĬģŅĬŐĨĔĨƞŅĚĔńĬȮŏĬŊŗŀĚěŅĔĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔĽŅĕŅĺŇĝŅĨƞŅĚȮŕȮĪňŗĴňėĺŅĴľĸŅĔľĸŅĵȮŏĴŊŗŀĨƟŀĚŏĕƟŅĴŅ
ĻŉĔļŅĶƞĺĴĔńĬȮĪŜŅŒľƟĬńĔĻŉĔļŅĭŅĚėĬĴňĮƤĠľŅŒĬĔŅĶĻŉĔļŅŒĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ 
  2.3.2ȮĬńĔĻŉĔļŅĭŅĚĽƞĺĬĴňĕƟŀěŜŅĔńħĪńŘĚĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŐĸŃėŜŅĻńıĪƢŏĜıŅŃĪŅĚȮĪŜŅŒľƟ
ĬńĔĻŉĔļŅĴňėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅĪŅĚĺŇĝŅĔŅĶĭŅĚľńĺĕƟŀĬƟŀĵĔĺƞŅĪňŗėĺĶȮőħĵŏĜıŅŃėĺŅĴŏĕƟŅŒěŏĴŊŗŀĨƟŀĚĻŉĔļŅŏŀĔĽŅĶ
ĳŅļŅŀńĚĔķļŐĸŃĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨ 
  2.3.3ȮĬńĔĻŉĔļŅŀŅěĴňĮƤĠľŅħƟŅĬĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏĬŊŗŀĚěŅĔŏĮƦĬľĸńĔĽŌĨĶĳŅė
ıŇŏĻļĬńĔĻŉĔļŅĭŅĚĽƞĺĬĪňŗĪŜŅĚŅĬŐĸƟĺĴńĔıĭĮƤĠľŅŏĶŊŗŀĚĔŅĶĭĶŇľŅĶěńħĔŅĶŏĺĸŅȮĶŃľĺƞŅĚĚŅĬĮĶŃěŜŅŐĸŃĳŅĶŃĚŅĬĪňŗ
ĨƟŀĚĪŜŅŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅȮ 
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 2.4ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ2.3 
  2.4.1ȮŀŅěŅĶĵƢįŌƟĽŀĬŒĬĶŅĵĺŇĝŅĬńŘĬȮŕȮěńħŏĺĸŅŒľƟėŜŅĮĶŉĔļŅŏĮƦĬĶŅĵĭŋėėĸȮĔĶĦňĪňŗĬńĔĻŉĔļŅĴňıŊŘĬ
ėĺŅĴĶŌƟœĴƞŏıňĵĚıŀȮľĸńĔĽŌĨĶŐĬŃĬŜŅŒľƟĬńĔĻŉĔļŅŀƞŅĬĨŜŅĶŅıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŇŗĴŏĨŇĴȮěńħŒľƟĴňőėĶĚĔŅĶĽƞĚŏĽĶŇĴ
ĔŅĶŏĶňĵĬĶŌƟȮŏĝƞĬȮőėĶĚĔŅĶĽńĴĴĬŅȮŏĮƦĬĨƟĬ 
  2.4.2ȮĔĶĦňĪňŗĬńĔĻŉĔļŅĴňĮƤĠľŅŏĶŊŗŀĚĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮěńħŒľƟĴňĔŅĶİƗĔİĬėĺŅĴĽŅĴŅĶĩĪŅĚȮ
ĳŅļŅŀńĚĔķļȮőħĵŒľƟĬńĔĻŉĔļŅŀƞŅĬĨŜŅĶŅĮĶŃĔŀĭĔŅĶŏĶňĵĬŏĮƦĬĳŅļŅŀńĚĔķļȮĶĺĴĩŉĚĔŅĶŀƞŅĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶȮ
ĳŅļŅŀńĚĔķļȮŐĸŃěńħĽńĴĴĬŅŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĶŌƟħƟŅĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļħƟĺĵ 
  2.4.3 ĔĶĦňĪňŗĬńĔĻŉĔļŅĴňĮƤĠľŅŏĶŊŗŀĚĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮěŃěńħŒľƟĴňȮ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĬŃĬŜŅŐĸŃŐĔƟœĕŏĮƦĬĶŅĵĭŋėėĸ 
 0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 
  ŐįĬȮĔȮŐĭĭȮĔȮ0 

ĝńŘĬĮƖĪňŗ ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
ĮƖȮ0365 ĮƖȮ0366 ĮƖȮ0367 ĮƖȮ0368 ĮƖȮ0369 

ĝńŘĬĮƖĪňŗȮ/ /3 /3 /3 /3 /3 
ĝńŘĬĮƖĪňŗȮ0 - /3 /3 /3 /3 
ĶĺĴ /3 1. 1. 1. 1. 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - /3 /3 /3 /3 
   

ŐįĬȮĕ 
ĝńŘĬĮƖĪňŗ ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

ĮƖȮ0365 ĮƖȮ0366 ĮƖȮ0367 ĮƖȮ0368 ĮƖȮ0369 
ĝńŘĬĮƖĪňŗȮ/ 3 3 3 3 3 
ĝńŘĬĮƖĪňŗȮ0 - 3 3 3 3 
ĶĺĴ 3 /. /. /. /. 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - 3 3 3 3 
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 0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
  0,4,/ȮĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵȮȮĭŅĪ' 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ ĮƖĚĭĮĶŃĴŅĦ 
ĮƖȮ0365 ĮƖȮ0366 ĮƖȮ0367 ĮƖȮ0368 ĮƖȮ0369 

ėƞŅĸĚĪŃŏĭňĵĬŏľĴŅěƞŅĵ 1,520,000 3,040,000 3,040,000 3,040,000 3,040,000 
ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ - - - - - 
ĶĺĴĶŅĵĶńĭ 1,520,000 3,040,000 3,040,000 3,040,000 3,040,000 

 0,4,0ȮȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵȮȮĭŅĪ' 
ľĴĺħŏĚŇĬ ĮƖĚĭĮĶŃĴŅĦ 

ĮƖȮ0365 ĮƖȮ0366 ĮƖȮ0367 ĮƖȮ0368 ĮƖȮ0369 
Ĕ. ĚĭħŜŅŏĬŇĬĔŅĶ  
ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 400,000 400,000 400,000 400,000 400,000 
ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬȮ 200,000 300,000 300,000 300,000 300,000 
ĪŋĬĔŅĶĻŉĔļŅ 100,000 100,000 100,000 100,000 100,000 
ĶŅĵěƞŅĵĶŃħńĭĴľŅĺŇĪĵŅĸńĵ - - - - - 
ĶĺĴȮ(Ĕ) 700,000 800,000 800,000 800,000 800,000 
ĕ. ĚĭĸĚĪŋĬ  
ėƞŅėĶŋĳńĦĤƢ - - - - - 
ėƞŅĽŇŗĚĔƞŀĽĶƟŅĚ - - - - - 
ĶĺĴȮ(ĕ) - - - - - 
ĶĺĴȮ(Ĕ) +  (ĕ) 700,000 800,000 800,000 800,000 800,000 
ěŜŅĬĺĬĬńĔĻŉĔļŅ 20 40 40 40 40 
ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅ 35,000 20,000 20,000 20,000 20,000 

ľĴŅĵŏľĨŋȮ8 ėƞŅŒĝƟěƞŅĵĽŌĚĽŋħĨƞŀėĬĨƞŀĮƖȮ13,...ȮĭŅĪ 
 
 0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 
  [ V]ȮȮȮȮȮŐĭĭĝńŘĬŏĶňĵĬ 
  [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
  [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
  [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔ (E-learning) 
  [    ]ȮȮȮȮȮŐĭĭĪŅĚœĔĸŀŇĬŏĪŀĶƢŏĬŖĨ 
  [    ]ȮȮȮȮȮŀŊŗĬȮŕȮ&ĶŃĭŋ'Ȯ 
 0,6ȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅȮŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
  ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ034/Ȯ
&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
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1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
 1,/ȮľĸńĔĽŌĨĶ 
  1,/,/ȮěŜŅĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮ14ȮľĬƞĺĵĔŇĨ 
  1,/,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
   ŐįĬȮĔȮŐĭĭȮĔȮ0 
    ĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /6 ľĬƞĺĵĔŇĨ 
    ĺŇĝŅŏĸŊŀĔȮȮȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮ4 ľĬƞĺĵĔŇĨ 
    ĺŇĪĵŅĬŇıĬīƢȮȮȮĴňėƞŅŏĪňĵĭŏĪƞŅȮȮȮȮȮȮȮ /0 ľĬƞĺĵĔŇĨ 
    ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ 14Ȯ ľĬƞĺĵĔŇĨ 
   ŐįĬȮĕ 
    ĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /6 ľĬƞĺĵĔŇĨ 
    ĺŇĝŅŏĸŊŀĔȮȮȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ /0 ľĬƞĺĵĔŇĨȮȮ 
    ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮȮĴňėƞŅŏĪňĵĭŏĪƞŅȮȮȮȮ4 ľĬƞĺĵĔŇĨ 
    ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ 14Ȯ ľĬƞĺĵĔŇĨ 
    ŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
  1,/,1ȮĶŅĵĺŇĝŅ 
   1,/,1,/ȮĶľńĽĺŇĝŅȮĔŜŅľĬħœĺƟŏĮƦĬŏĸĕȮ4ȮľĸńĔőħĵŐĭƞĚŀŀĔŏĮƦĬĽŀĚĔĸŋƞĴȮĔĸŋƞĴĸŃĽŅĴľĸńĔ 
    ŏĸĕĽŅĴľĸńĔŐĶĔȮŏĮƦĬŏĸĕĮĶŃěŜŅľĬƞĺĵĚŅĬĪňŗĶńĭįŇħĝŀĭĶŅĵĺŇĝŅĬńŘĬȮŕȮħńĚĬňŘ 
     3/. ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
    ŏĸĕĽŅĴľĸńĔľĸńĚȮŏĮƦĬŏĸĕĭŀĔĶľńĽĺŇĝŅȮħńĚĬňŘ 
    ŏĸĕĨńĺŐĶĔ ľĴŅĵĩŉĚ  ĶŃħńĭĔŅĶĻŉĔļŅ 
    6-7  ľĴŅĵĩŉĚ  ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
    ŏĸĕĨńĺĪňŗĽŀĚ ľĴŅĵĩŉĚ  ĔĸŋƞĴĕŀĚĶŅĵĺŇĝŅ 
     .Ȯ;ȮĶŅĵĺŇĝŅĽńĴĴĬŅȮĺŇĪĵŅĬŇıĬīƢȮŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
   ȮȮ  0Ȯ;ȮĶŅĵĺŇĝŅŒĬĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ   Ȯ  
     1Ȯ;ȮĶŅĵĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏėĴň  Ȯ   
     5Ȯ;ȮĶŅĵĺŇĝŅŒĬĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŐĸŃŏĪėőĬőĸĵň 
     ȮȮȮȮȮȮĽŅĶĽĬŏĪĻ 
     7Ȯ;ȮĶŅĵĺŇĝŅŒĬĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶĨŜŅĶĺě 
  ȮȮȮȮȮȮȮȮȮ  ŏĸĕĨńĺĪňŗĽŅĴ ľĴŅĵĩŉĚȮ ĸŜŅħńĭĪňŗĕŀĚĶŅĵĺŇĝŅ 
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   1,/,1,0ȮĔŅĶėŇħľĬƞĺĵĔŇĨ 
   ĶŅĵĺŇĝŅĳŅėĪķļġňȮĪňŗŒĝƟŏĺĸŅĭĶĶĵŅĵľĶŊŀŀĳŇĮĶŅĵĮƤĠľŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĝńŗĺőĴĚĨƞŀĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇȮȮŒľƟĴňėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
   ĶŅĵĺŇĝŅĳŅėĮĢŇĭńĨŇȮĪňŗŒĝƟŏĺĸŅİƗĔľĶŊŀĪħĸŀĚœĴƞĬƟŀĵĔĺƞŅȮ1.ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ
ŒľƟĴňėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
   ĔŅĶİƗĔĚŅĬľĶŊŀĔŅĶİƗĔĳŅėĽĬŅĴȮĪňŗŒĝƟŏĺĸŅİƗĔœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅ
ĮĔĨŇȮŒľƟĴňėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
   ĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĔŇěĔĶĶĴĔŅĶŏĶňĵĬŀŊŗĬŒħĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĪňŗŒĝƟŏĺĸŅĪŜŅőėĶĚĚŅĬ
ľĶŊŀĔŇěĔĶĶĴĬńŘĬœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
   ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĪňŗŒĝƟŏĺĸŅĻŉĔļŅėƟĬėĺƟŅœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟ
ĴňėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
   ĺŇĪĵŅĬŇıĬīƢȮĪňŗŒĝƟŏĺĸŅĻŉĔļŅėƟĬėĺƟŅœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňėƞŅ
ŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
   ŒĬŐĨƞĸŃĶŅĵĺŇĝŅĔŜŅľĬħŏĔĦĤƢŒĬĔŅĶėŜŅĬĺĦľĬƞĺĵĔŇĨěŅĔȮěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵȮ&ĭ'Ȯ
ĝńŗĺőĴĚĮĢŇĭńĨŇȮ&Į'ȮŐĸŃĝńŗĺőĴĚĪňŗĬńĔĻŉĔļŅĨƟŀĚĻŉĔļŅħƟĺĵĨĬŏŀĚĬŀĔŏĺĸŅŏĶňĵĬȮ&Ĭ'ȮĨƞŀȮ/ȮĽńĮħŅľƢŐĸƟĺľŅĶħƟĺĵȮ1ȮĞŉŗĚĴň
ĺŇīňėŇħȮħńĚĬňŘ 
    ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮ;ȮȮȮĭȮ)ȮĮȮ)ȮĬ 
       ȮȮ1 
   ĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮĮĶŃĔŀĭħƟĺĵŏĸĕȮ2ȮĨńĺėŊŀ 
    ŏĸĕĨńĺŐĶĔŀĵŌƞĬŀĔĺĚŏĸŖĭȮŏĮƦĬěŜŅĬĺĬľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅĬńŘĬ 
    ŏĸĕĨńĺĪňŗĽŀĚȮĽŅĴȮŐĸŃĽňŗȮŀĵŌƞŒĬĺĚŏĸŖĭĭŀĔőħĵ 
     ŏĸĕĨńĺĪňŗĽŀĚĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵĨƞŀĽńĮħŅľƢ 
     ŏĸĕĨńĺĪňŗĽŅĴĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĮĢŇĭńĨŇĨƞŀĽńĮħŅľƢ 
     ŏĸĕĨńĺĪňŗĽňŗĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĻŉĔļŅĬŀĔŏĺĸŅĨƞŀĽńĮħŅľƢ 
 
   1,/,1,1ȮĶŅĵĺŇĝŅ 
   ŐįĬȮĔȮŐĭĭȮĔȮ0 
 
  ĺŇĝŅĭńĚėńĭȮěŜŅĬĺĬȮ/6ȮľĬƞĺĵĔŇĨ 
3/.Ȯ41. ĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ     2&2-.-6' 
  &Examination of Forensic Evidence) 
3/.Ȯ45. ĬŇĨŇħŇěŇĪńĸŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ       1&1-.-4' 
  &Digital Forensics and Related Laws)  
3/.Ȯ47. ľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮŐĸŃĺŇĝŅĝňıĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ     1&1-.-4' 
  &Forensic Principles, Ethics and Professions) 
3/.Ȯ47/ ĬŇĨŇŏĺĝĻŅĽĨĶƢŐĸŃĬŇĨŇıĵŅīŇĺŇĪĵŅ       1&1-.-4' 
  &Forensic Medicine and Forensic Pathology) 
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3/.Ȯ470 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ       1&1-.-4' 
Ȯ  &Forensic Research Methodology) 
3/.Ȯ5./ ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ/        /&.-0-/' 
  &Seminar in Forensic Science I) 
3/.Ȯ5.0 ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ0        /&.-0-/' 
  &Seminar in Forensic Science II) 
 
  ĺŇĝŅŏĸŊŀĔȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ4ȮľĬƞĺĵĔŇĨ 
3/.Ȯ40. ıŇļĺŇĪĵŅĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ       1&1-.-4' 
  &Toxicology in Forensic Science) 
3/.Ȯ40/ ŀĦŌĝňĺĺŇĪĵŅĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ       1&1-.-4' 
  &Molecular Biology in Forensic Science) 
3/.Ȯ400 ĔŅĵĺŇĳŅėĻŅĽĨĶƢĴĬŋļĵƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ      1&1-.-4' 
  &Human Anatomy in Forensic Science) 
3/.Ȯ41/ ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ      1&0-1-2' 
  &Analytical Chemistry Laboratory in Forensic Science) 
3/.Ȯ45/ ŀŅĝĠŅĔĶĶĴĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃĔŅĶĮƚŀĚĔńĬ     1&1-.-4' 
  &Internet Crime and Protection) 
3/.Ȯ450 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ      1&1-.-4' 
  &Forensic Data Analysis) 
3/.Ȯ451 ėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚœĭőŀŏĴĪĶŇĔĞƢ    1&1-.-4' 
  &Biometric Security and Privacy) 
3/.Ȯ452 ĔŅĶĮĶŃĴĺĸįĸĳŅıħŇěŇĪńĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢĽŜŅľĶńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ   1&1-.-4' 
  &Digital Image Processing and Applications for Forensic Science) 
3/.Ȯ471 ŏĪėĬŇėĔŅĶĨĶĺěıŇĽŌěĬƢĭŋėėĸ       0&0-.-2' 
  &Person Identification Techniques) 
3/.Ȯ472 ŏĪėĬŇėŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ     1&0-1-2' 
  &Laboratory Techniques in Forensic Science) 
3/.Ȯ473 ĪńĔļŃŐĸŃĔŅĶĮĢŇĭńĨŇĪŅĚıĵŅĬĻŅĸ      0&/-1-0' 
  &Skill and Practice in Court Testimony) 
3/.Ȯ474 ĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ      1&1-.-4' 
Ȯ  &Laws Related to Forensic Science) 
3/.Ȯ475 ĔŅĶĨĶĺěĽĩŅĬĪňŗŏĔŇħŏľĨŋ        1&0-1-2' 
  &Crime Scene Investigation) 
3/.Ȯ476 ŏĪėĬŇėĔŅĶĽŊĭĽĺĬ        0&0-.-2' 
  &Investigation Techniques) 
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3/.Ȯ477 ĔŅĶĨĶĺěŏŀĔĽŅĶȮĔŅĶĮĸŀĴŐĮĸĚŐĸŃŏĪėĬŇėĔŅĶĨĶĺěĽŀĭ    0&/-1-0' 
  &Document Examination, Forgery and Detection Techniques) 
3/.Ȯ57. ĸŅĵıŇĴıƢĬŇŘĺĴŊŀ         0&/-1-0' 
  &Fingerprint) 
3/.Ȯ57/ ĬŇĨŇőĭĶŅĦėħň         1&0-1-2' 
  &Forensic Archaeology) 
3/.Ȯ570 ŏĪėĬŇėĽĴńĵŒľĴƞŒĬĔŅĶĨĶĺěıŇĽŌěĬƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ    0&0-.-2' 
  &Modern Techniques in Forensic Examination) 
3/.Ȯ571 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ       /&/-.-0' 
  &Selected Topics in Forensic Science) 
 
  ĺŇĪĵŅĬŇıĬīƢ ĴňėƞŅŏĪňĵĭŏĪƞŅȮ12 ľĬƞĺĵĔŇĨ 
3/.Ȯ5.2 ĺŇĪĵŅĬŇıĬīƢ      ĴňėƞŅŏĪňĵĭŏĪƞŅ /0 ľĬƞĺĵĔŇĨ 
  &Thesis) 
 
   ŐįĬȮĕ 
 
  ĺŇĝŅĭńĚėńĭȮěŜŅĬĺĬȮ/6ȮľĬƞĺĵĔŇĨ 
3/.Ȯ41. ĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ     2&2-.-6' 
  &Examination of Forensic Evidence) 
3/.Ȯ45. ĬŇĨŇħŇěŇĪńĸŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ       1&1-.-4' 
  &Digital Forensics and Related Laws)  
3/.Ȯ47. ľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮŐĸŃĺŇĝŅĝňıĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ     1&1-.-4' 
  &Forensic Principles, Ethics and Professions) 
3/.Ȯ47/ ĬŇĨŇŏĺĝĻŅĽĨĶƢŐĸŃĬŇĨŇıĵŅīŇĺŇĪĵŅ       1&1-.-4' 
  &Forensic Medicine and Forensic Pathology) 
3/.Ȯ470 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ       1&1-.-4' 
Ȯ  &Forensic Research Methodology) 
3/.Ȯ5./ ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ/        /&.-0-/' 
  &Seminar in Forensic Science I) 
3/.Ȯ5.0 ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ0        /&.-0-/' 
  &Seminar in Forensic Science II) 
 
  ĺŇĝŅŏĸŊŀĔȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ/0ȮľĬƞĺĵĔŇĨ 
3/.Ȯ40. ıŇļĺŇĪĵŅĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ       1&1-.-4' 
  &Toxicology in Forensic Science) 
3/.Ȯ40/ ŀĦŌĝňĺĺŇĪĵŅĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ       1&1-.-4' 
  &Molecular Biology in Forensic Science) 
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3/.Ȯ400 ĔŅĵĺŇĳŅėĻŅĽĨĶƢĴĬŋļĵƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ      1&1-.-4' 
  &Human Anatomy in Forensic Science) 
3/.Ȯ41/ ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ      1&0-1-2' 
  &Analytical Chemistry Laboratory in Forensic Science) 
3/.Ȯ45/ ŀŅĝĠŅĔĶĶĴĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃĔŅĶĮƚŀĚĔńĬ     1&1-.-4' 
  &Internet Crime and Protection) 
3/.Ȯ450 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ      1&1-.-4' 
  &Forensic Data Analysis) 
3/.Ȯ451 ėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚœĭőŀŏĴĪĶŇĔĞƢ    1&1-.-4' 
  &Biometric Security and Privacy) 
3/.Ȯ452 ĔŅĶĮĶŃĴĺĸįĸĳŅıħŇěŇĪńĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢĽŜŅľĶńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ   1&1-.-4' 
  &Digital Image Processing and Applications for Forensic Science) 
3/.Ȯ471 ŏĪėĬŇėĔŅĶĨĶĺěıŇĽŌěĬƢĭŋėėĸ       0&0-.-2' 
  &Person Identification Techniques) 
3/.Ȯ472 ŏĪėĬŇėŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ     1&0-1-2' 
  &Laboratory Techniques in Forensic Science) 
3/.Ȯ473 ĪńĔļŃŐĸŃĔŅĶĮĢŇĭńĨŇĪŅĚıĵŅĬĻŅĸ      0&/-1-0' 
  &Skill and Practice in Court Testimony) 
3/.Ȯ474 ĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ      1&1-.-4' 
Ȯ  &Laws Related to Forensic Science) 
3/.Ȯ475 ĔŅĶĨĶĺěĽĩŅĬĪňŗŏĔŇħŏľĨŋ        1&0-1-2' 
  &Crime Scene Investigation) 
3/.Ȯ476 ŏĪėĬŇėĔŅĶĽŊĭĽĺĬ        0&0-.-2' 
  &Investigation Techniques) 
3/.Ȯ477 ĔŅĶĨĶĺěŏŀĔĽŅĶȮĔŅĶĮĸŀĴŐĮĸĚŐĸŃŏĪėĬŇėĔŅĶĨĶĺěĽŀĭ    0&/-1-0' 
  &Document Examination, Forgery and Detection Techniques) 
3/.Ȯ57. ĸŅĵıŇĴıƢĬŇŘĺĴŊŀ         0&/-1-0' 
  &Fingerprint) 
3/.Ȯ57/ ĬŇĨŇőĭĶŅĦėħň         1&0-1-2' 
  &Forensic Archaeology) 
3/.Ȯ570 ŏĪėĬŇėĽĴńĵŒľĴƞŒĬĔŅĶĨĶĺěıŇĽŌěĬƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ    0&0-.-2' 
  &Modern Techniques in Forensic Examination) 
3/.Ȯ571 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ       /&/-.-0' 
  &Selected Topics in Forensic Science) 
 
  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ ĴňėƞŅŏĪňĵĭŏĪƞŅȮ6 ľĬƞĺĵĔŇĨ 
3/.Ȯ5.1 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ      ĴňėƞŅŏĪňĵĭŏĪƞŅ Ȯ4 ľĬƞĺĵĔŇĨ 
  &Independent Study) 
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  1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅȮ 
  įŌƟĪňŗŏĕƟŅĻŉĔļŅľĸńĔĽŌĨĶĬňŘȮĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬŐįĬĔŅĶĻŉĔļŅĨŅĴőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶȮŐįĬȮĔȮ
ŐĭĭȮĔȮ0ȮȮľĶŊŀȮŐįĬȮĕȮȮŐįĬŒħŐįĬľĬŉŗĚ 
 
ŐįĬȮĔȮŐĭĭȮĔȮ2 

ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
3/.Ȯ430  ĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 4(4-0-8) 
3/.Ȯ490  ľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮŐĸŃĺŇĝŅĝňıĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 
510 691 ĬŇĨŇŏĺĝĻŅĽĨĶƢŐĸŃĬŇĨŇıĵŅīŇĺŇĪĵŅ 3(3-0-6) 

ĶĺĴěŜŅĬĺĬ /. 
 

ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
3/.Ȯ470  ĬŇĨŇħŇěŇĪńĸŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 3(3-0-6) 
510 692  ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 

 ĺŇĝŅŏĸŊŀĔ 6 
ĶĺĴěŜŅĬĺĬ /0 

 
ĮƖĪňŗȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
&ĭȮůȮĮȮůȮĬ' 

3/.Ȯ5.1  ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ/ /&.-0-/' 
3/.Ȯ5.2 ĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 4 

ĶĺĴěŜŅĬĺĬ 5 
 

ĮƖĪňŗȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
3/.Ȯ5.2  ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ2 /&.-0-/' 
3/.Ȯ5.2 ĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 6 

ĶĺĴěŜŅĬĺĬ 5 
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ŐįĬȮĕ 
ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
&ĭȮůȮĮȮůȮĬ' 

3/.Ȯ430  ĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 4(4-0-8) 
3/.Ȯ490  ľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮŐĸŃĺŇĝŅĝňıĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 
510 691 ĬŇĨŇŏĺĝĻŅĽĨĶƢŐĸŃĬŇĨŇıĵŅīŇĺŇĪĵŅ 3(3-0-6) 

ĶĺĴěŜŅĬĺĬ /. 
 

ĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

&ĭȮůȮĮȮůȮĬ' 
3/.Ȯ470  ĬŇĨŇħŇěŇĪńĸŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 3(3-0-6) 
510 692  ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 

 ĺŇĝŅŏĸŊŀĔ 6 
ĶĺĴěŜŅĬĺĬ /0 

 
ĮƖĪňŗȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
&ĭȮůȮĮȮůȮĬ' 

3/.Ȯ5.1  ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ1 /&.-0-/' 
3/.Ȯ5.1 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 3 

 ĺŇĝŅŏĸŊŀĔ 3 
ĶĺĴěŜŅĬĺĬ 7 

 
ĮƖĪňŗȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
&ĭȮůȮĮȮůȮĬ' 

3/.Ȯ5.2  ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ2 /&.-0-/' 
3/.Ȯ5.1 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 3 

 ĺŇĝŅŏĸŊŀĔ 3 
ĶĺĴěŜŅĬĺĬ 7 
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  1,/,3ȮȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ  
 
510 620 ıŇļĺŇĪĵŅĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6)  
 (Toxicology in Forensic Science)  

ľĸńĔıŊŘĬģŅĬĪŅĚıŇļĺŇĪĵŅȮȮĽŅĶıŇļŐĸŃĔŅĶĨĶĺěľŅĽŅĶıŇļȮȮıĵŅīŇĽĳŅıŏĬŊŗŀĚěŅĔ
ĽŅĶıŇļȮĔŅĶŏĔŖĭĨńĺŀĵƞŅĚŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĨĶĺěıŇĽŌěĬƢĽŅĶıŇļȮȮĔŅĶĺŇŏėĶŅŃľƢĽŅĶıŇļ 

Fundamentals of toxicology. Toxic substances and detection of toxic 
substances. Pathogenic effects due to toxic substances.  Sample collection for 
identification of toxic substances.  Analysis of toxic substances. 

 
510 621 ŀĦŌĝňĺĺŇĪĵŅĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6)  
 (Molecular Biology in Forensic Science) 

ŀĦŌĝňĺĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢŏĭŊŘŀĚĨƟĬȮĽĴĭńĨŇĕŀĚĽŅĶıńĬīŋĔĶĶĴŐĸŃĔŅĶĩƞŅĵĪŀħ
ĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴȮĨńĺĭƞĚĝňŘŒĬĔŅĶıŇĽŌěĬƢĪŅĚıńĬīŋĔĶĶĴȮĔŅĶŏĔŖĭŐĸŃŏĨĶňĵĴĨńĺŀĵƞŅĚħňŏŀŖĬŏŀȮ
ŏĪėĬŇėŐĸŃĺŇīňĔŅĶĺŇĬŇěĜńĵħňŏŀŖĬŏŀȮľĸńĔĔŅĶĺŇŏėĶŅŃľƢħňŏŀŖĬŏŀŏĜıŅŃĭŋėėĸ 

Introduction to molecular biology and cell biology. Properties of genetic 
materials and heredity. Markers for genetic identification. Collection and 
preparation of DNA samples. Techniques and diagnostic methods for DNA. 
Principles of individual DNA analysis.   

 
510 622 ĔŅĵĺŇĳŅėĻŅĽĨĶƢĴĬŋļĵƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6)  
 (Human Anatomy in Forensic Science) 

ĔŅĵĺŇĳŅėĻŅĽĨĶƢĕŀĚĴĬŋļĵƢŏĭŊŘŀĚĨƟĬȮľĸńĔĔŅĶĪŅĚĔŅĵĺŇĳŅėĻŅĽĨĶƢŏıŊŗŀĔŅĶıŇĽŌěĬƢĭŋėėĸ
ŐĸŃĔŅĶĶŃĭŋĸńĔļĦŃĕŀĚŏľĵŊŗŀȮĔŅĶĮĶŃĵŋĔĨƢĔŅĵĺŇĳŅėĻŅĽĨĶƢŒĬĚŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

Introduction to human anatomy. Principles of anatomy for identification of 
person and victim characteristics.  Applications of anatomy in forensic science. 

 
 
 
 
 
 
 
 
 
 
 
 



                                                        20                                              ȮȮȮȮȮȮȮȮĴėŀ,Ȯ0 
 

510 630 ĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 4(4-0-8) 
 (Examination of Forensic Evidence) 

ľĸńĔĔŅĶĪŅĚŏėĴňŐĸŃĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶĨĶĺěıŇĽŌěĬƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĺŇŏėĶŅŃľƢ
ŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĵŅŏĽıĨŇħŐĸŃŐŀĸĔŀŁŀĸƢȮĽŅĶŏėĸŊŀĭįŇĺȮħŇĬȮŏĽƟĬŒĵŐĸŃŐĔƟĺȮŏĻļĺńĨĩŋ
ĶŃŏĭŇħȮŏĕĴƞŅħŇĬĮƘĬȮĺńĨĩŋıĵŅĬŒĬŏľĨŋŏıĸŇĚœľĴƟȮŏĪėĬŇėĔŅĶŏĸŊŀĔĨńĺŀĵƞŅĚȮŏĪėĬŇėĔŅĶŏĨĶňĵĴ
ĨńĺŀĵƞŅĚȮĺŇīňĔŅĶĪŅĚĽĩŇĨŇĽŜŅľĶńĭĕƟŀĴŌĸĪŅĚŏėĴňȮĲƕĽŇĔĽƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽŊĭĽĺĬŀŋĭńĨŇŏľĨŋĭĬĪƟŀĚ
ĩĬĬȮĔŅĶĨĔěŅĔĪňŗĽŌĚȮĺŇĩňĔĶŃĽŋĬȮŐĸŃĽŅŏľĨŋŏıĸŇĚœľĴƟ ĔŅĶĨĶĺěıŇĽŌěĬƢŀŅĺŋīĮƘĬȮŏŀĔĽŅĶȮĸŅĵıŇĴıƢ
ĬŇŘĺĴŊŀŐİĚȮŐĸŃĔŅĶĮĸŀĴŐĮĸĚŏĸĕĨńĺĩńĚıŅľĬŃŐĸŃŏĸĕŏėĶŊŗŀĚĵĬĨƢ 

Principles of chemistry and physics for forensic examination. Chemical 
analysis of illicit drugs and alcohol, coating materials, soil, fibers and glass, 
explosive residues, gunshot residues, physical evidence in fire incidents. Sampling 
techniques. Sample preparation techniques. Statistical methods for chemical 
data.  Physics relevant to the investigations of road accidents, falling from heights, 
ballistics and fire causes.  Examination of firearms, documents, latent fingerprints 
and forgeries of vehicle chassis and engine numbers. 

 
510 631 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(2-3-4)  
 (Analytical Chemistry Laboratory in Forensic Science) 

ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňħƟĺĵĺŇīňĪŅĚĽŏĮĔőĪĶĽőėĮƖȮőėĶĴŅőĪĔĶŅĲƖŐĸŃŀŇŏĸŖĔĨĶŀĬȮ
œĴőėĶĽőėĮƖȮĽŜŅľĶńĭĨńĺŀĵƞŅĚĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĵŅŐĸŃŐŀĸĔŀŁŀĸƢȮħŇĬȮŏĽƟĬŒĵŐĸŃŐĔƟĺȮŏĻļĺńĨĩŋ
ĶŃŏĭŇħȮŏĕĴƞŅħŇĬĮƘĬȮŐĸŃĺńĨĩŋıĵŅĬŒĬŏľĨŋŏıĸŇĚœľĴƟ 

Chemical analysis techniques using spectroscopy, chromatography, and 
electron microscopy for the forensic samples, including drugs and alcohol, soil, 
fibers and glass, explosive residues, gunshot residues and physical evidence in fire 
incidents. 

 
510 670 ĬŇĨŇħŇěŇĪńĸŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 3(3-0-6)  
 (Digital Forensics and Related Laws)  

ĶŃĭĭħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶŏĭŊŘŀĚĨƟĬȮĕƟŀĴŌĸħŇěŇĪńĸŐĸŃĔŅĶěńħŏĔŖĭȮĶŃĭĭŏėĶŊŀĕƞŅĵŐĸŃ
ėĺŅĴĮĸŀħĳńĵĕŀĚŏėĶŊŀĕƞŅĵȮĶŃĭĭģŅĬĕƟŀĴŌĸȮĔŅĶĮĶŃĴĺĸįĸĳŅıħŇěŇĪńĸȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭ
ĔŅĶĽŊĭĽĺĬŀŅĝĠŅĔĶĶĴȮĞŀĲĨƢŐĺĶƢĪňŗŒĝƟŒĬĔŅĶıŇĽŌěĬƢľĸńĔģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŏėĶŊŀĕƞŅĵŏĝŇĚ
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮěĶŇĵīĶĶĴŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĔńĭĬŇĨŇħŇěŇĪńĸ  

Introduction to digital systems and communication. Digital data and 
storing, Network systems and security. Database systems. Digital image processing, 
Information retrieval for crime investigation. Software for forensic examination. 
Forensic Networks. Ethics and laws related to digitalȮforensics, 
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510 671 ŀŅĝĠŅĔĶĶĴĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃĔŅĶĮƚŀĚĔńĬ 3(3-0-6)  
 (Internet Crime and Protection) 

ľĸńĔıŊŘĬģŅĬĕŀĚĶŃĭĭŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕŀĚŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŒĬĶŃĭĭŏėĶŊŀĕƞŅĵȮŀŅĝĠŅĔĶĶĴĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃĔŅĶĮƚŀĚĔńĬȮĔġľĴŅĵĪňŗŏĔňŗĵĺĔńĭ
ėĺŅĴĮĸŀħĳńĵĕŀĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

Fundamentals of computer network systems. Security of information 
technology in network systems.  Internet crimes and protection.  Laws related to 
information technology security. 

 
510 672 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6)  
 (Forensic Data Analysis) 

ŐĬĺėŇħĕŀĚĶŃĭĭĽŅĶĽĬŏĪĻȮĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮĔŅĶĽŊĭĽĺĬŀŅĝĠŅĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ
ĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĳŌĴŇĻŅĽĨĶƢŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĪŜŅŐįĬĪňŗĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŏėĶŊŗŀĚĴŊŀ
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

Concepts of information system. Data mining.  Investigation of computer 
crimes. Geographic information systems for analysis and mapping in forensic 
science.  Tools and applications. 

 
510 453 ėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚœĭőŀŏĴĪĶŇĔĞƢ 3(3-0-6) 
 &Biometric Security and Privacy) 

ŏĪėĬŇėĽŜŅėńĠĕŀĚœĭőŀŏĴĪĶŇĔĞƢŏĭŊŘŀĚĨƟĬȮĔŅĶĨĶĺěıŇĽŌěĬƢĸŅĵĬŇŘĺĴŊŀȮŒĭľĬƟŅŐĸŃĴƞŅĬĨŅȮ
ŐĬĺėŇħĪŅĚĔŅĶĶŌƟěŜŅĶŌĮŐĭĭȮĔĶŃŐĽĮƤěěŋĭńĬĪňŗĴňĨƞŀĮĶŃŏħŖĬħƟŅĬĽŇĪīŇĽƞĺĬĭŋėėĸȮĮĶŃŏħŖĬŏĝŇĚĽńĚėĴ
ŐĸŃěĶŇĵīĶĶĴȮȮŐĬĺėŇħıŊŘĬģŅĬĕŀĚĶŃĭĭėĺŅĴĮĸŀħĳńĵėŀĴıŇĺŏĨŀĶƢȮĶŃĭĭĔŅĶŏĕƟŅĶľńĽőħĵĔŅĶ
ŒĝƟĸńĔļĦŃŏĜıŅŃĪŅĚœĭőŀŏĴĪĶŇĔĞƢȮĸŅĵĬŇŘĺĴŊŀȮŒĭľĬƟŅȮŐĸŃŏĽňĵĚȮĭŌĶĦĳŅıŐĸŃėĺŅĴĮĸŀħĳńĵ
ĕŀĚĕƟŀĴŌĸœĭőŀŏĴĪĶŇĔĞƢȮĶŃĭĭĔŅĶĵŊĬĵńĬĭŋėėĸĨńĺěĶŇĚĪŅĚœĭőŀŏĴĪĶŇĔĞƢȮȮŀŋĮĔĶĦƢĶńĔļŅėĺŅĴ
ĮĸŀħĳńĵĪŅĚœĭőŀŏĴĪĶŇĔĞƢ 

Introduction to important biometric techniques. Identification of 
fingerprints, faces, and iris.  Concepts of pattern recognition.  Current issues on 
private rights, social attitudes, and ethics.  Basic concepts of computer security 
system. Cryptographic system using biometric characteristics, including fingerprints, 
faces, and voices. Integrity and security of biometric data. Biometric 
authentication systems.  Biometric security devices. 
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510 454 ĔŅĶĮĶŃĴĺĸįĸĳŅıħŇěŇĪńĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢĽŜŅľĶńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 
 &Digital Image Processing and Applications for Forensic Science) 

ľĸńĔıŊŘĬģŅĬŏĔňŗĵĺĔńĭĶŃĭĭĔŅĶĩƞŅĵĳŅıħŇěŇĪńĸŐĸŃŀĚėƢĮĶŃĔŀĭȮȮĸńĔļĦŃĮĶŃěŜŅĕŀĚĳŅıȮ
ŀŋĮĔĶĦƢŒĬĔŅĶěńĭĳŅıȮĔŅĶĪŜŅĳŅıŒľƟĝńħŏěĬħƟĺĵŀńĸĔŀĶŇĪŉĴĕŀĚĔŅĶĮĶŃĴĺĸįĸȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėĬŇėŐĸŃŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

Fundamentals of digital photography systems and components. Image 
attributes.  Image capture devices.  Image enhancement by processing algorithms. 
Applications of techniques and tools for forensic science. 

 
510 690 ľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮŐĸŃĺŇĝŅĝňıĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 
 (Forensic Principles, Ethics and Professions)  

ĮĶŃĺńĨŇĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŐĬĺėŇħŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĝŇĚĬŇĨŇĻŅĽĨĶƢĪňŗŏĔňŗĵĺĔńĭ
ıĵŅĬľĸńĔģŅĬŐĸŃĔŅĶıŇĽŌěĬƢȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃĴĺĸŏľĨŋĔŅĶĦƢȮĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĔŅĶĶńĔļŅ
ıĵŅĬľĸńĔģŅĬȮĴŅĨĶģŅĬŒĬĔŅĶĨĶĺěıŇĽŌěĬƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢȮěĶŇĵīĶĶĴŐĸŃĺŇĝŅĝňıĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

History of forensic science. Scientific and legal concepts concerning 
evidence and proof. Reconstruction process. Collection and preservation of 
evidence. Standards in forensic examination.  Laws related to forensic science. 
Ethics and professions related to forensic science. 

 
510 691 ĬŇĨŇŏĺĝĻŅĽĨĶƢŐĸŃĬŇĨŇıĵŅīŇĺŇĪĵŅ 3(3-0-6) 
 (Forensic Medicine and Forensic Pathology)  

ľĸńĔĔŅĶĪŅĚĝňĺĺŇĪĵŅĽŜŅľĶńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĽĶňĶĺŇĪĵŅŐĸŃĔŅĵĺŇĳŅėĻŅĽĨĶƢĕŀĚĴĬŋļĵƢ
ŏĭŊŘŀĚĨƟĬȮıńĬīŋĻŅĽĨĶƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢĸŅĵıŇĴıƢħňŏŀŖĬŏŀȮľĸńĔıŊŘĬģŅĬĪŅĚĬŇĨŇŏĺĝĻŅĽĨĶƢŐĸŃ
ĭĪĭŅĪĕŀĚĬŇĨŇıĵŅīŇĺŇĪĵŅŒĬĔŅĶĽŊĭĽĺĬėħňŀŅĝĠŅĔĶĶĴŐĸŃĔŅĶĨŅĵȮȮĔŅĶĨĶĺěĝńĬĽŌĨĶıĸŇĔĻı
ŐĸŃĔŅĶįƞŅĻıŏıŊŗŀľŅĽŅŏľĨŋŐĸŃıķĨŇĔŅĶĦƢĔŅĶĨŅĵȮĶŃŏĭňĵĭĮĢŇĭńĨŇŐĸŃĔġľĴŅĵŒĬĬŇĨŇŏĺĝĻŅĽĨĶƢ 

Principles of biology for forensic science. Introduction to human 
physiology and anatomy.  Genetics and DNA fingerprint analysis.  Basic principles 
of forensic medicine and the role of forensic pathology in the investigation of 
crimes and deaths. Post-mortem examination and autopsy to determine causes 
and manners of death.  Codes of conduct and laws in forensic medicine. 
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510 692 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 
 (Forensic Research Methodology)  

ľĸńĔĔŅĶĺŇěńĵȮĔŅĶĽŊĭėƟĬŏŀĔĽŅĶĚŅĬĺŇěńĵȮĔŅĶĺŅĚŐįĬĚŅĬĺŇěńĵȮĔŅĶŀŀĔŐĭĭĔŅĶĺŇěńĵŏĝŇĚ
ĔŅĶĪħĸŀĚȮĽĴĴĨŇģŅĬĔŅĶĺŇěńĵȮŏĪėĬŇėĔŅĶŏĸŊŀĔĨńĺŀĵƞŅĚȮĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸȮĽĩŇĨŇĺŇěńĵȮĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵ 

Research principles. Literature retrieval. Research planning. Experimental 
research design. Research hypotheses. Sampling techniques. Data collection. Data 
analysis.  Research statistics.  Report writing and presentation. 

 
510 493 ŏĪėĬŇėĔŅĶĨĶĺěıŇĽŌěĬƢĭŋėėĸ 2(2-0-4) 
 &Person Identification Techniques) 

ĔŅĶĨĶĺěıŇĽŌěĬƢĭŋėėĸĪňŗĴňĝňĺŇĨŐĸŃĪňŗŏĽňĵĝňĺŇĨěŅĔĸŅĵıŇĴıƢĬŇŘĺĴŊŀȮĳŅıĩƞŅĵŐĸŃĸńĔļĦŃ
ĪŅĚıńĬīŋĔĶĶĴȮĺŇīňĔŅĶıŇŏĻļĽŜŅľĶńĭĔŅĶĨĶĺěŏĸŊŀħȮĔŅĶĨĶĺěĸŅĵıŇĴıƢĶŇĴİƖĮŅĔȮĔŅĶĨĶĺěĸńĔļĦŃ
őıĶĚŀŅĔŅĻĪňŗĔŃőľĸĔĻňĶļŃȮĔŅĶĨĶĺěıŇĽŌěĬƢŏıĻŐĸŃŀŅĵŋȮĔŅĶĨĶĺěıŇĽŌěĬƢĭŋėėĸĪňŗŏĽňĵĝňĺŇĨŏıŊŗŀŒĝƟ
ŏĮƦĬıĵŅĬľĸńĔģŅĬŒĬĝńŘĬĻŅĸőħĵĔŅĶĨĶĺěĔĶŃħŌĔȮȮĲƤĬȮȮŏĽƟĬįĴȮĳŅıŏĝŇĚĞƟŀĬȮŐĸŃħňŏŀŖĬŏŀȮ 

Identification of living and dead persons by fingerprints, photographs, and 
genetic traits. Special methods for blood testing. Examination of lip printing. 
Examination of skull sinus. Identifications of sex and age. Identification of dead 
bodies for the evidence in court by examining bones, teeth, hair, superimposition 
of image and DNA. 

 
510 494 ŏĪėĬŇėŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(2-3-4) 
 &Laboratory Techniques in Forensic Science) 

ŏĪėĬŇėŐĸŃĺŇīňĔŅĶĨĶĺěıŇĽŌěĬƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĨĶĺěėĶŅĭŏĸŊŀħȮĔŅĶĔĶŃěŅĵĕŀĚ
ėĶŅĭŏĸŊŀħȮŏĽƟĬįĴȮėĶŅĭŀĽŋěŇ ĸŅĵĬŇŘĺĴŊŀŐİĚȮĶŀĵŏĪƟŅȮĶŀĵĶŀĚŏĪƟŅȮŀŅĺŋīĮƘĬȮŏĕĴƞŅħŇĬĮƘĬȮŐĸŃĵŅ
ŏĽıĨŇħ 

Techniques and methods in forensic examination.  Examination of blood 
stains, blood-stain patterns, hair, seminal stains, latent fingerprints, footprints, 
footwear marks, firearms, gunshot residues and illicit drugs. 

 
510 495 ĪńĔļŃŐĸŃĔŅĶĮĢŇĭńĨŇĪŅĚıĵŅĬĻŅĸ 2(1-3-2) 
 &Skill and Practice in Court Testimony) 

ĺŇīňıŇěŅĶĦŅėħňŒĬĻŅĸȮıĵŅĬľĸńĔģŅĬŒĬėħňŀŅĠŅȮĭĪĭŅĪĕŀĚıĵŅĬįŌƟŏĝňŗĵĺĝŅĠŒĬĻŅĸȮ
ĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĵŅĬħƟĺĵĔŅĶİƗĔĮĢŇĭńĨŇŒĬĔŅĶıŇěŅĶĦŅėħňěŜŅĸŀĚŐĸŃĔŅĶŏĕƟŅĲƤĚĔŅĶ
ıŇěŅĶĦŅėħňŒĬĻŅĸ 

Procedures in court trial. Evidence in criminal cases. Roles of expert 
witnesses in court. Development of witness skills through mock trials and 
attending the court trials. 
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510 496 ĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 
 &Laws Related to Forensic Science) 

ĔġľĴŅĵŀŅĠŅŏĭŊŘŀĚĨƟĬȮĔġľĴŅĵĺŇīňıŇěŅĶĦŅėĺŅĴŀŅĠŅȮȮĔġľĴŅĵŐıƞĚŐĸŃĔġľĴŅĵĺŇīň
ıŇěŅĶĦŅėĺŅĴŐıƞĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

Introduction to criminal laws. Criminal procedure laws. Civil laws and civil 
procedure laws related to forensic science. 

 
510 497 ĔŅĶĨĶĺěĽĩŅĬĪňŗŏĔŇħŏľĨŋ 3(2-3-4) 
 &Crime Scene Investigation) 

ľĸńĔıŊŘĬģŅĬĕŀĚĔŅĶĨĶĺěĽĩŅĬĪňŗŏĔŇħŏľĨŋȮĔŅĶĶńĔļŅĽĩŅĬĪňŗŏĔŇħŏľĨŋȮĔŅĶėƟĬľŅŒĬĽĩŅĬĪňŗ
ŏĔŇħŏľĨŋȮĔŅĶĩƞŅĵĳŅıĽĩŅĬĪňŗŏĔŇħŏľĨŋȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĮĶŃĴĺĸŏľĨŋĔŅĶĦƢŒĬĽĩŅĬĪňŗŏĔŇħŏľĨŋȮ 

Fundamentals of crime scene investigation. Crime scene protection. Crime 
scene search. Crime scene photography.  Crime scene analysis and reconstruction. 

 
510 698 ŏĪėĬŇėĔŅĶĽŊĭĽĺĬ 2(2-0-4) 
   (Investigation Techniques)                      

ĔŅĶĮĶŃĵŋĔĨƢŏĪėĬŇėĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮıĵŅĬľĸńĔģŅĬĪŅĚĔŅĵĳŅıȮŐĸŃĔŅĶľŅŏľĨŋįĸ
ŏĝŇĚĬŇĶĬńĵŐĸŃŏĝŇĚŀŋĮĬńĵȮŏıŊŗŀĨĶĺěľŅĸŜŅħńĭŏľĨŋĔŅĶĦƢŐĺħĸƟŀĴĕŀĚĔŅĶĮĶŃĔŀĭŀŅĝĠŅĔĶĶĴŐĸŃ
įŌƟĮĶŃĔŀĭŀŅĝĠŅĔĶĶĴ 

Applications of scientific techniques, physical evidence, and deductive and 
inductive reasoning to determine the sequence of surrounding events of crimes 
commission and perpetrators, 

 
510 699 ĔŅĶĨĶĺěŏŀĔĽŅĶȮĔŅĶĮĸŀĴŐĮĸĚŐĸŃŏĪėĬŇėĔŅĶĨĶĺěĽŀĭ 2(1-3-2) 

   (Document Examination, Forgery and Detection Techniques)    
ĔŅĶĨĶĺěŏŀĔĽŅĶŏĭŊŘŀĚĨƟĬȮĔŅĶĨĶĺěĸŅĵĴŊŀŏĕňĵĬĕƟŀėĺŅĴȮĸŅĵĴŊŀĝŊŗŀȮŀńĔļĶıŇĴıƢħňħȮĸŅĵ

ıŇĴıƢȮĔŅĶŐĔƟœĕȮĔŅĶĮĸŀĴŐĮĸĚŏŀĔĽŅĶȮĶŀĵĔħĭĬĔĶŃħŅļȮŐĸŃĝĬŇħĕŀĚĔĶŃħŅļŐĸŃľĴŉĔȮȮĔŅĶ
ĨĶĺěĔŅĶĮĸŀĴŐĮĸĚĕŀĚĔŅĶŐĔƟœĕȮĔŅĶĸĭĸƟŅĚȮĔŅĶĕŌħĸĭȮĔŅĶıŇĽŌěĬƢĵŊĬĵńĬėĺŅĴŏĮƦĬĕŀĚěĶŇĚȮ
ĔŅĶĔŜŅľĬħŐľĸƞĚĪňŗĴŅȮĔŅĶŏĝŊŗŀĴőĵĚŏŀĔĽŅĶıŇĶŋīŐĸŃĔŅĶŀƞŅĬĶŀĵĔħŏĕňĵĬȮĔŅĶĪŋěĶŇĨĪŅĚĔŅĶŏĚŇĬ
ŐĸŃĔŅĶĭńĠĝňȮŏĪėĬŇėĔŅĶĨĶĺěĽŀĭĔŅĶĪŋěĶŇĨȮ 

Introduction to document examinations. Examinations of handwriting, 
signatures, typewriting, printing, alterations, forgery, indented impressions on 
paper and types of paper and ink. Forgery detection of alteration, obliterations, 
and erasure. Authenticity verification. Source determination. Link of a suspect 
document and deciphering indented writing.  Accounting and financial frauds.  
Fraud examination techniques. 
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510 701 ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ/ 1(0-2-1)  
 (Seminar in Forensic Science I)  
   ĽńĴĴĬŅŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 
   Seminar on topics of interest in forensic science. 
 
510 702 ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ2 1(0-2-1)  
 (Seminar in Forensic Science II)  
   ĽńĴĴĬŅŒĬľńĺĕƟŀĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅ 

  Seminar on topics in forensic science and related to rfcȮqrsbclrŲqȮ
research topic. 

 
3/.Ȯ5.1 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ ĴňėƞŅŏĪňĵĭŏĪƞŅȮ4ȮľĬƞĺĵĔŇĨ 
 &Independent Study'Ȯ       
   ĻŉĔļŅŐĸŃĺŇěńĵŒĬľńĺĕƟŀĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ  

  Study andȮresearch on topics in forensic science. 
 
3/.Ȯ5.4 ĺŇĪĵŅĬŇıĬīƢ ĴňėƞŅŏĪňĵĭŏĪƞŅȮ/0ȮľĬƞĺĵĔŇĨ 
 &Thesis) Ȯ       
   ĺŇěńĵŒĬľńĺĕƟŀĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 
   Research on topics in forensic science. 
 
510 790 ĸŅĵıŇĴıƢĬŇŘĺĴŊŀ 2(1-3-2) 
 (Fingerprint) 

ľĸńĔıŊŘĬģŅĬĕŀĚĸŅĵıŇĴıƢĬŇŘĺĴŊŀȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚĸŅĵıŇĴıƢĬŇŘĺĴŊŀȮĔŅĶĨĶĺě
ŏĮĶňĵĭŏĪňĵĭĸŅĵıŇĴıƢĬŇŘĺĴŊŀȮĔŅĶŏĔŖĭĸŅĵıŇĴıƢĬŇŘĺĴŊŀŐİĚěŅĔĺńĨĩŋıĵŅĬĪňŗĩŌĔĽńĴįńĽȮŏĪėĬŇėŒĬĔŅĶ
ĨĶĺěŏĮĶňĵĭŏĪňĵĭĸŅĵıŇĴıƢĬŇŘĺĴŊŀŀńĨőĬĴńĨŇőħĵŒĝƟŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶıŇĽŌěĬƢĭŋėėĸŐĸŃ
ıĵŅĬľĸńĔģŅĬ 

Fundamentals of fingerprints. Fingerprint classification. FingerprintȮ
comparison. Latent fingerprint collections from contact evidence. Techniques in 
automated fingerprint comparison by computer to identify a person and 
evidence. 
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510 791 ĬŇĨŇőĭĶŅĦėħň 3(2-3-4) 
             (Forensic Archaeology) 

ľĸńĔĔŅĶŐĸŃŏĪėĬŇėĪŅĚĬŇĨŇőĭĶŅĦėħňȮĔŅĶĭŌĶĦŅĔŅĶĺŇĝŅőĭĶŅĦėħňȮĴŅĬŋļĵĺŇĪĵŅȮŐĸŃ
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮȮĔŅĶĽŜŅĶĺěıŊŘĬĪňŗŐĸŃĔŅĶĕŋħĔŌƟıĵŅĬľĸńĔģŅĬŏıŊŗŀĔŅĶĮĶŃĴĺĸŏľĨŋĔŅĶĦƢŒĬŀħňĨ
ŒĬĔŅĶĽŊĭĽĺĬėħňŀŋĔĜĔĶĶěƢȮėħňėĬľŅĵıĸńħľĸĚȮŏĶŊŗŀĚĽŇĪīŇĴĬŋļĵĝĬȮŐĸŃŀŋĭńĨŇĳńĵĪňŗĴňįŌƟŏĽňĵĝňĺŇĨ
ěŜŅĬĺĬĴŅĔȮȮĔŅĶĕŋħĔŌƟľĸŋĴİƤĚĻıĕŀĚŏľĵŊŗŀŐĸŃĺńĨĩŋıĵŅĬȮȮ 

Principles and techniques in forensic archaeology. Integration of 
archaeology, anthropology, and forensic science. Location survey and recovery of 
evidence for the reconstruction of past events in the investigations of serious 
crimes, missing person cases, human rights, and mass disasters. Recovery of 
buried victims and physical evidence. 

 
510 792 ŏĪėĬŇėĽĴńĵŒľĴƞŒĬĔŅĶĨĶĺěıŇĽŌěĬƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 2(2-0-4) 
 &Modern Techniques in Forensic Examination) 

ėĺŅĴĔƟŅĺľĬƟŅŐĸŃŏĪėĬŇėĽĴńĵŒľĴƞŒĬĔŅĶĨĶĺěĽĩŅĬĪňŗŏĔŇħŏľĨŋȮĔŅĶĶĺĭĶĺĴŐĸŃĔŅĶ
ĶńĔļŅıĵŅĬľĸńĔģŅĬȮŐĸŃŒĬĔŅĶĨĶĺěıŇĽŌěĬƢıĵŅĬľĸńĔģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

Advances and modern techniques in crime scene investigation, collection 
and preservation of evidence, and in laboratory examination of forensic evidence. 

 
510 793 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 1(1-0-2) 
   (Selected Topics in Forensic Science) 
   ľńĺĕƟŀĪňŗŏĮƦĬĮƤĠľŅĺŇěńĵĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 
   Topics related to research problems in forensic science. 
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1,0ȮȮĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮȮ 
 ȮȮȮ1,0,/ȮȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

/ ŀ.ħĶ.ĻŋĳĝńĵȮȮĻŋĳĸńĔļĦƢĬŅĶň 
3-1007-00597-XX-X  

Ph.D. (Physical Chemistry)  
University of Tasmania, 
Australia (1990) 
ĺĪ.Ĵ. (ŏėĴňĲƕĽŇėńĸ) 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ(2523) 
ĺĪ.ĭ. (ŏėĴň)Ȯ 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ(2520) 

/0 /0 

0 ŀ,ħĶ,ĻŇĶŇĶńĨĬƢȮȮĝŌĽĔŋĸŏĔĶňĵĚ 
3-2001-00826-XX-X 
 

Ph.D. (Pharmaceutical 
Chemistry)  
University of Kansas* 
USA (2002) 
ĺĪ,ĭ,Ȯ&ŏėĴň'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0316' 

8 8 

1 ĶĻ,ı,Ĩ,ŀ,ħĶ,ĽľıńĥĬƢȮ 
ľŀĴěńĬĪĶƢ 
3-3016-00006-XX-X 
 

Ĭ,ħ,ȮĴľŅĺŇĪĵŅĸńĵīŋĶĔŇěĭńĦĤŇĨĵƢȮ
&034/' 
Ĭ,Ĵ,Ȯ&ĔġľĴŅĵĴľŅĝĬ'
ĴľŅĺŇĪĵŅĸńĵĽŋőĕĪńĵīĶĶĴŅīŇĶŅĝȮ
&0332' 
ĻĻ,Ĵ,Ȯ&ĶńģĻŅĽĨĶƢ'ȮĴľŅĺŇĪĵŅĸńĵ
ĶŅĴėŜŅŐľĚȮ&0323' 
Ĭ,ĭ,ȮĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚȮ
&0326' 
ĶĮ,ĭ,Ȯ&ĔŅĶĨŜŅĶĺě'ȮőĶĚŏĶňĵĬĬŅĵ
ĶƟŀĵĨŜŅĶĺěȮ&0316' 

- 6 
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ȮȮȮ1,0,0ȮȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 
ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

/ ŀ.ħĶ.ĻŋĳĝńĵȮȮĻŋĳĸńĔļĦƢĬŅĶň 
3-1007-00597-XX-X 

Ph.D. (Physical Chemistry) 
University of Tasmania, 
Australia (1990) 
ĺĪ.Ĵ. (ŏėĴňĲƕĽŇėńĸ) 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ (2523) 
ĺĪ.ĭ. (ŏėĴň) 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ (2520) 

/0 /0 

2 ŀ,ħĶ,ĻŇĶŇĶńĨĬƢȮȮĝŌĽĔŋĸŏĔĶňĵĚ 
3-2001-00826-XX-X 

Ph.D. (Pharmaceutical 
Chemistry)  
University of Kansas* 
USA (2002) 
ĺĪ,ĭ,Ȯ&ŏėĴň'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0316' 

8 8 

3 ĶĻ,ı,Ĩ,ŀ,ħĶ,ĽľıńĥĬƢȮ 
ľŀĴěńĬĪĶƢ 
3-3016-00006-XX-X 

Ĭ,ħ,ȮĴľŅĺŇĪĵŅĸńĵīŋĶĔŇěĭńĦĤŇĨĵƢȮ
&034/' 
Ĭ,Ĵ,Ȯ&ĔġľĴŅĵĴľŅĝĬ'
ĴľŅĺŇĪĵŅĸńĵĽŋőĕĪńĵīĶĶĴŅīŇĶŅĝȮ
&0332' 
ĻĻ,Ĵ,Ȯ&ĶńģĻŅĽĨĶƢ'ȮĴľŅĺŇĪĵŅĸńĵ
ĶŅĴėŜŅŐľĚȮ&0323' 
Ĭ,ĭ,ȮĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚȮ
&0326' 
ĶĮ,ĭ,Ȯ&ĔŅĶĨŜŅĶĺě'ȮőĶĚŏĶňĵĬĬŅĵ
ĶƟŀĵĨŜŅĶĺěȮ&0316' 

- 6 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

2 ĶĻ,Ȯı,Ĩ,ŀ,ȮħĶ,ĬıĶŋěȮĻńĔħŇśĻŇĶŇ 
3-1013-00014-XX-X 
 

ė,ħ,Ȯ(ĭĶŇľŅĶĔŅĶĻŉĔļŅ)
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ
&253.) 
Ķ.Ĵ,Ȯ&ĭĶŇľŅĶĶńģĔŇě'
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢȮ
&0323' 
ĺĪ,Ĵ,Ȯ&ėŀĴıŇĺŏĨŀĶƢ'Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ
&0334' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĴň'Ȯ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶňȮ&0306) 

6 8 

3 ĶĻ,ı.Ĩ.ŀ.ĺĶīńĝȮȮĺŇĝĝŋĺŅĦŇĝĵƢ 
3-1018-01263-XX-X 
 

ĭī,Ĵ,Ȯ&ĔŅĶěńħĔŅĶ'Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ
&0323'Ȯ 
ĻĻ,Ĵ,Ȯ&ĬőĵĭŅĵŐĸŃĔŅĶ
ĺŅĚŐįĬ'ȮĴľŅĺŇĪĵŅĸńĵŏĔĶŇĔ
&0317'Ȯ 
ĺĪ,ĭ,Ȯ&ėŀĴıŇĺŏĨŀĶƢ'ȮȮ
ĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚȮ&0310' 

8 8 

6 įĻ,ħĶ,ĪńĻĬĺĶĶĦȮȮĻŌĬĵƢĔĸŅĚ 
3-4499-00132-XX-X 

Ph.D. (Electronics and 
electrical engineering) 
University of Southampton, 
UKȮ(2008' 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢ
ėŀĴıŇĺŏĨŀĶƢ'ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵȮ&0322' 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'Ȯ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0317' 

10 9 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

5 įĻ,ħĶ,ĺňĦŅĺħňȮȮĴƞĺĚŀƟĬ 
3-1103-00300-XX-X 

ĮĶ,ħ,Ȯ(ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ)
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&0334' 
ĺĪ,Ĵ,Ȯ(ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ)
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&0327' 
ĺĪ,ĭ,Ȯ(ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ)Ȯ
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&0323' 

12 10 

6 ŀ,ħĶ,ĴŌŁŜŅľĴńħȮĬŇĵĴŏħĝŅ 
3-9007-00195-XX-X 

ĮĶ,ħ,Ȯ(ŏėĴň)Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ
&0335' 
ĺĪ,Ĵ,Ȯ(ŏėĴňŀŇĬĪĶňĵƢ)Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ
&0323' 
ĺĪ,ĭ,Ȯ(ŏėĴň)Ȯ 
ĴľŅĺŇĪĵŅĸńĵĪńĔļŇĦȮ&0320' 

9 9 

9 įĻ,ħĶ,ĽĴŏěĨĬƢȮȮĳńĪĶıŅĬŇĝĝńĵ 
1-50.4-...26-XX-X 

ĮĶ,ħ, &ĲƕĽŇĔĽƢ'  
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0332' 
ĺĪ,Ĵ, &ĲƕĽŇĔĽƢ'  
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&033.' 
ĺĪ,ĭ, &ĲƕĽŇĔĽƢ'  
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0326' 

7 7 

10 įĻ,ħĶ,ĔĶĪŇıĵƢȮȮőĨƠŃĽŇĚľƢ 
3-4513-00165-XX-X 

Dr. rer. nat. (Natural 
Sciences) University of 
Hannover, Germany (2013) 
ĺĪ,Ĵ,Ȯ(ĲƕĽŇĔĽƢ)Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ (2546) 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ'ȮȮ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ (2542) 

7 7 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

11 įĻ,ħĶ,œıőĶěĬƢȮȮĕŅĺĽŇĪīŇĺĚļƢ 
3-1005-02358-XX-X 

Ph.D. (Statistics)   
Curtin University of 
Technology* AustraliaȮ
&0..4' 
ĽĨ,Ĵ, ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ
&0317' 
ĺĪ,ĭ,Ȯ(ĽĩŇĨŇ'ȮĴľŅĺŇĪĵŅĸńĵ 
ŏĔļĨĶĻŅĽĨĶƢȮ&0313' 

7 7 

12 ĶĻ,ħĶ,ĽŊĭĽĔŋĸȮȮŀĵŌƞĵŊĬĵĚ 
1-02./-..511-XX-X 

Ph.D. (Applied 
Mathematics)ȮCurtin 
University of Technology, 
AustraliaȮ(1997) 
ĺĪ.Ĵ. (ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ)
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ (2528) 
ĔĻ.ĭ. (ĲƕĽŇĔĽƢ) ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ
2ȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮ 
(2525) 

7 7 

13 įĻ,ħĶ,ŀħŇĻĶňȮȮŏěĶŇĠıŅĬŇĝ 
1-/..0-..626-XX-X 

Ph.D. (Biomedical 
Engineering) University of 
North Carolina at Chapel 
Hill,Ȯand North Carolina 
State University, USA (2013) 
M.Sc. (Biomedical 
Engineering) University of 
North Carolina at Chapel 
Hill, and North Carolina 
State University, USA (2010) 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮŏĔňĵĶĨŇĬŇĵĴ
ŀńĬħńĭȮ/ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ
&0327) 

5 5 

 
 
 
ȮȮȮȮȮȮȮȮȮȮȮ 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮȮȮĝŊŗŀȮȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮȮȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ&ĝńŗĺőĴĚ-
ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

/2 ŀ,ħĶ,ŀĶĪńĵȮȮŏĕňĵĺıŋƞĴ 
1-52.0-..164-XX-X 

ĮĶ,ħ,Ȯ&ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŐĸŃĚŅĬ
ĵŋĨŇīĶĶĴ'ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ
&0341' 
M.Sc. &Physics'ȮUniversity of 
Kansas, USAȮ&2003' 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ'ȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮ&0316' 

- /. 

 
ȮȮȮ 1,0,1ȮȮŀŅěŅĶĵƢıŇŏĻļȮ 
  ŀŅěĴňĔŅĶŏĝŇĠŀŅěŅĶĵƢıŇŏĻļŏĮƦĬĶŅĵĳŅėĔŅĶĻŉĔļŅ 

 
 

2,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮľĶŊŀȮĽľĔŇěĻŉĔļŅ'ȮȮ 
 œĴƞĴň 
 
3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ 
 3,/ȮėŜŅŀīŇĭŅĵőħĵĵƞŀ 

 ľĸńĔĽŌĨĶĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĪňŗŏĶňĵĬŒĬľĸńĔĽŌĨĶŐįĬȮĔ ŐĭĭȮĔȮ2 ĪŜŅĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĬńĔĻŉĔļŅĪňŗ
ŏĶňĵĬŒĬľĸńĔĽŌĨĶŐįĬ ĕȮĪŜŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃ ŒĬĮĶŃŏħŖĬĮƤĠľŅĮƤěěŋĭńĬĪňŗĬńĔĻŉĔļŅĽĬŒěȮľĶŊŀĮĶŃŏħŖĬĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢĨƞŀľĬƞĺĵĚŅĬȮőħĵĬńĔĻŉĔļŅĽŅĴŅĶĩŀīŇĭŅĵĪķļġňĪňŗĬŜŅĴŅĮĶŃĵŋĔĨƢŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃ ĴňĕŀĭŏĕĨĕŀĚĚŅĬĬńŘĬȮĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶĽŜŅŏĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħĳŅĵŒĨƟĔŅĶŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅ  
 3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
  ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĔĶŃĭĺĬĔŅĶĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĪŜŅĺŇěńĵŏĭŊŘŀĚĨƟĬȮŐĸŃ
ŏĕňĵĬĶŅĵĚŅĬįĸĔŅĶĺŇěńĵŏıŊŗŀĬŜŅŏĽĬŀĽŌƞĽńĚėĴœħƟ 
 3,1ȮĝƞĺĚŏĺĸŅ  ĝńŘĬĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/-2 
 3,2ȮěŜŅĬĺĬľĬƞĺĵĔŇĨ ŐįĬȮĔȮŐĭĭȮĔȮ0ȮĺŇĪĵŅĬŇıĬīƢȮĴňėƞŅŏĪňĵĭŏĪƞŅȮ/0ȮľĬƞĺĵĔŇĨȮ 
    ŐįĬȮĕȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĴňėƞŅŏĪňĵĭŏĪƞŅȮ4ȮľĬƞĺĵĔŇĨ 
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 3,3ȮĔŅĶŏĨĶňĵĴĔŅĶ 
&/'ȮĬńĔĻŉĔļŅŏĮƦĬįŌƟŏĸŊŀĔľńĺĕƟŀĪňŗĨĬĽĬŒěěŃĪŜŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃŏĮƦĬėĺŅĴ

ĶńĭįŇħĝŀĭĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĨŇħĨƞŀľŅŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃħƟĺĵĨĬŏŀĚȮľĶŊŀŀŅěŅĶĵƢ
ĮĶŃěŜŅľĸńĔĽŌĨĶěŃŒľƟėŜŅĮĶŉĔļŅŒĬĔŅĶŐĬŃĬŜŅĔŅĶŏĸŊŀĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

(2) ŏĜıŅŃĬńĔĻŉĔļŅĪňŗŏĸŊŀĔŏĶňĵĬȮŐįĬȮĕȮĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
(Comprehensive Examination) 

&3'ȮĴňĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃĕŀĚĬńĔĻŉĔļŅ &ĳŅėįĬĺĔȮĔȮĕƟŀȮ
22,/' 

&4'ȮĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃŒľƟĬńĔĻŉĔļŅŏĮƦĬĶŅĵĭŋėėĸȮ
&ĳŅėįĬĺĔȮĔȮĕƟŀȮ22,/,2' 

&5'ȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĚŅĬĺŇěńĵľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃŀĵƞŅĚĽĴŗŜŅŏĽĴŀőħĵŒľƟĬńĔĻŉĔļŅ
ĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃĔńĭĪŅĚľĸńĔĽŌĨĶĪŋĔĮƖĔŅĶĻŉĔļŅȮŐĸŃĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅ
ŐĸŃĮƤĠľŅŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮĶĺĴĪńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŏįĵŐıĶƞįĸĚŅĬĺŇěńĵŒĬĚŅĬĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ ľĶŊŀŏįĵŐıĶƞĔŅĶėƟĬėĺƟŅŀŇĽĶŃĪňŗĽŅĴŅĶĩĽŊĭėƟĬœħƟ 

3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
(1) ĴňĔŅĶĸĚĪŃŏĭňĵĬŐĸŃĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ&ĳŅėįĬĺĔȮ

ĔȮĕƟŀȮ44.2) 
(2) ŒľƟĬńĔĻŉĔļŅŏĶňĵĭŏĶňĵĚĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃĨŅĴĶŌĮŐĭĭĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħ

ŐĸŃĕŀŀĬŋĴńĨŇĽŀĭĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃĨŅĴĪňŗĔŜŅľĬħȮ&ĳŅėįĬĺĔȮĔȮĕƟŀȮ44.3) 
(3) įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ

ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮĔ,ı,ŀ,ȮŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶ
ıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮľĶŊŀĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵĭĪėĺŅĴ
ĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper) œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) 
ħńĚĔĸƞŅĺ 
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ľĴĺħĪňŗȮ2ȮįĸĔŅĶŏĶňĵĬĶŌƟȮȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
/,ȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ  
 őėĶĚĔŅĶĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĴňėĺŅĴĴŋƞĚĴńŗĬĪňŗěŃįĸŇĨĭńĦĤŇĨĪňŗĴňȮ
ėŋĦĳŅıŐĸŃĴňėŋĦīĶĶĴőħĵěńħŒľƟĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŒľƟĴňȮ
ėĺŅĴĽŅĴŅĶĩıŇŏĻļŏĜıŅŃŒĬĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮĴňėĺŅĴĽŅĴŅĶĩŒĬėĺŅĴŏĮƦĬįŌƟĬŜŅĔĸƟŅŐĽħĚėĺŅĴȮ
ėŇħŏľŖĬȮĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĵŉħėĺŅĴĵŋĨŇīĶĶĴėĺŅĴĩŌĔĨƟŀĚŏĮƦĬľĸńĔȮĶĺĴĪńŘĚĮĸŌĔİƤĚėĺŅĴĽĴńėĶĽĴŅĬĽŅĴńėėňĪňŗħňȮ
ĬŀĔěŅĔĬńŘĬĵńĚĨƟŀĚĔŅĶŒľƟĬńĔĻŉĔļŅĴňĪńĔļŃĪŅĚħƟŅĬĽŅĶĽĬŏĪĻȮ&IT) ŒĬĶŃħńĭĽŌĚȮŏıŊŗŀĪňŗĭńĦĤŇĨěŃĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟȮ
ħƟĺĵĨĬŏŀĚŐĸŃĴňėĺŅĴĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚœĮŒĬŀĬŅėĨ 
 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

ħƟŅĬěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňı ŒľƟėĺŅĴĶŌƟĩŉĚįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĕƟŀĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚŒĬȮ
ĺŇĝŅĝňıŐĸŃĴňĔŇěĔĶĶĴĪňŗŏĽĶŇĴĽĶƟŅĚěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňı 

ħƟŅĬĳŅĺŃįŌƟĬŜŅėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĴň
ĺŇĬńĵŒĬĨĬŏŀĚ 

ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĨƟŀĚĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴ ŐĸŃĴňĔŅĶĔŜŅľĬħľńĺľĬƟŅȮ
ĔĸŋƞĴŒĬĔŅĶĪŜŅĶŅĵĚŅĬȮĨĸŀħěĬĔŜŅľĬħŒľƟĪŋĔėĬĴňĽƞĺĬĶƞĺĴŒĬĔŅĶȮ
ĬŜŅŏĽĬŀĶŅĵĚŅĬȮŏıŊŗŀİƗĔŒľƟĬńĔĻŉĔļŅœħƟĽĶƟŅĚĳŅĺŃįŌƟĬŜŅŐĸŃĔŅĶŏĮƦĬȮ
ĽĴŅĝŇĔĔĸŋƞĴĪňŗħňȮĴňĔĨŇĔŅĪňŗěŃĽĶƟŅĚĺŇĬńĵŒĬĨĬŏŀĚȮŏĝƞĬȮĔŅĶŏĕƟŅŏĶňĵĬȮ
ĨĶĚŏĺĸŅȮȮŏĕƟŅŏĶňĵĬĽĴŗŜŅŏĽĴŀȮȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬ ŏĽĶŇĴėĺŅĴ
ĔĸƟŅŒĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬ 

ĶŀĭĶŌƟħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ  ĔŜŅľĬħŒľƟįŌƟŏĶňĵĬĻŉĔļŅȮĺŇŏėĶŅŃľƢŐĸŃŏĔŖĭĕƟŀĴŌĸħƟŅĬĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢȮŒĬĶŌĮŐĭĭĨƞŅĚ ŕ ĪńŘĚŏŀĔĽŅĶľĶŊŀĭĪėĺŅĴĺŇěńĵ
ĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

ĴňĺŇĽńĵĪńĻĬƢĵŀĴĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬ
ħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

ĔŜŅľĬħŒľƟįŌƟŏĶňĵĬĻŉĔļŅ ĺŇŏėĶŅŃľƢŏıŊŗŀŒľƟŏĔŇħĺŇĽńĵĪńĻĬƢĪňŗĔĺƟŅĚœĔĸȮ
ĨĸŀħěĬŏĕƟŅŒěȮĵŀĴĶńĭŐĸŃĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĔĶŃŐĽĔŅĶ 

ŏĮĸňŗĵĬŐĮĸĚ 

ĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵħƟŅĬĬŇĨŇȮ
ĺŇĪĵŅĻŅĽĨĶƢ 

ĔŜŅľĬħŒľƟįŌƟŏĶňĵĬėŇħėƟĬĮƤĠľŅĺŇěńĵĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĚŅĬħƟŅĬĬŇĨŇȮ
ĺŇĪĵŅĻŅĽĨĶƢ 
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0,ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 
 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ 

ľĸńĔĽŌĨĶȮ(PLOs) 

ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĽŜŅľĶńĭĺŇīňĔŅĶĺńħ 

ŐĸŃĮĶŃŏĴŇĬįĸ 

PLO1 ĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬĶƞĺĴĔńĭ
įŌƟŀŊŗĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬŒĬ
ľĬƟŅĪňŗĴňěĶĶĵŅĭĶĶĦŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬŒĬģŅĬŃĬńĔĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

(1) ŀīŇĭŅĵŐĸŃŏĬƟĬľĬńĔŏĶŊŗŀĚĔŅĶ
ĮĢŇĭńĨŇĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴ
ĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭ
ĭŋėėĸŀŊŗĬ ĴňėŋĦīĶĶĴȮŐĸŃ
ěĶĶĵŅĭĶĶĦŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬ
ģŅĬŃĬńĔĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

(2) ĴŀĭľĴŅĵĚŅĬĪńŘĚĚŅĬŏħňŗĵĺŐĸŃ
ĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴ 

(1) ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨėĺŅĴ
ĨĶĚĨƞŀŏĺĸŅŒĬĔŅĶŏĕƟŅŏĶňĵĬȮėĺŅĴ
ĶńĭįŇħĝŀĭŒĬĔŅĶĽƞĚĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵȮľĶŊŀĔŅĶŏĕƟŅĶƞĺĴȮ
ĔŇěĔĶĶĴĨƞŅĚȮŕ 

(2) ĮĶŃŏĴŇĬěŅĔěĶĶĵŅĭĶĶĦŒĬȮ
ĔŅĶĪŜŅĚŅĬĺŇěńĵȮŀƟŅĚŀŇĚĚŅĬĺŇěńĵ
įŌƟŀŊŗĬœĴƞėńħĸŀĔįĸĚŅĬįŌƟŀŊŗĬ 

PLO2 ĽŅĴŅĶĩŒĝƟĳŅļŅŀńĚĔķļŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶŐĽĺĚľŅ
ŐĸŃĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚħƟŅĬĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

(1) ĴŀĭľĴŅĵĚŅĬŒľƟŀƞŅĬŐĸŃ
ėƟĬėĺƟŅįĸĚŅĬĺŇĝŅĔŅĶħƟŅĬĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢĪňŗŏĮƦĬĳŅļŅŀńĚĔķļ 

(0) ĴŀĭľĴŅĵŒľƟĴňĔŅĶİƗĔ
ĮĢŇĭńĨŇĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ
ŏıŊŗŀĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸ 

(1) ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬŒĬĝńŘĬŏĶňĵĬȮŐĸŃĔŅĶ
ĽńĴĴĬŅŒĬĝńŘĬŏĶňĵĬȮ 

(2) ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀȮ
ĶŅĵĚŅĬľĶŊŀĝŇŘĬĚŅĬĪňŗĴŀĭľĴŅĵ
ŒľƟœĮĻŉĔļŅėƟĬėĺƟŅ 

(3) ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇś
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

PLO3 ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟŀĵƞŅĚ
ĺŇŏėĶŅŃľƢŐĸŃĺŇıŅĔĵƢȮŐĸŃĴňėĺŅĴ
ĨƟŀĚĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŀĵŌƞŏĽĴŀ 

(1) ĴŀĭľĴŅĵĚŅĬŏıŊŗŀŒľƟĬńĔĻŉĔļŅ
İƗĔĪńĔļŃħƟŅĬĽŅĶĽĬŏĪĻŒĬĔŅĶ
ėƟĬėĺƟŅľŅėĺŅĴĶŌƟ 

(2) ŒĬĶŅĵĺŇĝŅĽńĴĴĬŅİƗĔŒľƟ
ĬńĔĻŉĔļŅŏĶňĵĬĶŌƟȮŐĸŃĬŜŅŏĽĬŀ
ĭĪėĺŅĴĺŇěńĵŀĵƞŅĚĺŇŏėĶŅŃľƢĺŇıŅĔĵƢ 

(3) ĬńĔĻŉĔļŅŏĶňĵĬĶŌƟĔŅĶĪŜŅĚŅĬĺŇěńĵ
ěŅĔŀŅěŅĶĵƢįŌƟĽŀĬŒĬĶŃľĺƞŅĚĔŅĶ
ĪŜŅĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

(1) ĮĶŃŏĴŇĬěŅĔĔŅĶŏĸŊŀĔŒĝƟ
ģŅĬĕƟŀĴŌĸŒĬĔŅĶėƟĬľŅĕƟŀĴŌĸĺŇěńĵ 

(2) ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀ
ĭĪėĺŅĴĺŇěńĵŒĬĶŅĵĺŇĝŅĽńĴĴĬŅ 

&1'ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬĪňŗŀŅěŅĶĵƢ
įŌƟĽŀĬĴŀĭľĴŅĵȮŐĸŃĔŅĶ
ŀĳŇĮĶŅĵĶŃľĺƞŅĚŀŅěŅĶĵƢŐĸŃ
ĬńĔĻŉĔļŅŒĬĕĦŃĪňŗĬńĔĻŉĔļŅ
ĪŜŅĚŅĬĺŇěńĵĽŜŅľĶńĭĺŇĪĵŅĬŇıĬīƢ-
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

PLO4 ĽŅĴŅĶĩĬŜŅĶŃŏĭňĵĭĺŇīňĺŇěńĵœĮ
ŒĝƟŒĬĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňĔŅĶ
ĺŇěńĵȮŐĸŃŐĔƟĮƤĠľŅĪŅĚ 
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

(1) İƗĔŒľƟĬńĔĻŉĔļŅĪŜŅėĺŅĴŏĕƟŅŒě
ĭĪėĺŅĴĺŇěńĵĪňŗĴňĶŅĵĚŅĬ 

&2) İƗĔŒľƟĬńĔĻŉĔļŅĪŜŅĔŅĶĪħĸŀĚ
ĪŜŅĚŅĬĺŇěńĵ 

(1) ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĺŇěńĵĪňŗ
œħƟĶńĭĴŀĭľĴŅĵ 

(2) ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĕŀĚȮ
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ 

ľĸńĔĽŌĨĶȮ(PLOs) 

ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĽŜŅľĶńĭĺŇīňĔŅĶĺńħ 

ŐĸŃĮĶŃŏĴŇĬįĸ 

&1'ȮİƗĔŒľƟĬńĔĻŉĔļŅĮĶŃĴĺĸįĸ
ĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĪħĸŀĚ 

&2'ȮŒľƟĬńĔĻŉĔļŅĶĺĭĶĺĴįĸĚŅĬŐĸŃ
ĬŜŅŏĽĬŀŒĬĶŌĮŐĭĭĭĪėĺŅĴĺŇěńĵ
ľĶŊŀĔŅĶĬŜŅŏĽĬŀĭĪėĺŅĴĪŅĚ
ĺŇĝŅĔŅĶȮ 

PLO5 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶ
ĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĴňĪńĔļŃŒĬ
ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀ
ĔŅĶĮĶŃĔŀĭĺŇĝŅĝňı 

(1) ĔŅĶĨńŘĚėŜŅĩŅĴŐĸŃĵĔĨńĺŀĵƞŅĚȮ
ĔĶĦňĻŉĔļŅŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟȮ
ĽŊŗŀĔŅĶĽŀĬĨƞŅĚȮŕȮĬńĔĻŉĔļŅĴňĽƞĺĬȮ
ĶƞĺĴŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

(2) ĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶĴňĮĢŇĽńĴıńĬīƢȮ
ĶŃľĺƞŅĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĔńĭ
ĬńĔĻŉĔļŅȮŐĸŃĔŅĶĽŀĬőħĵĔŅĶħŌ
ĚŅĬȮĔŅĶŏĕƟŅĩŉĚĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚ
ŏıŊŗŀĬŜŅĴŅĞŉŗĚĮƤĠľŅĺŇěńĵ 

(1) ĮĶŃŏĴŇĬěŅĔĔŅĶŀĳŇĮĶŅĵ
ŐĽħĚėĺŅĴėŇħŏľŖĬŒĬľƟŀĚŏĶňĵĬ 

(2) ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬŒĬĶŅĵĺŇĝŅĽńĴĴĬŅȮŐĸŃ
ĶŅĵĺŇĝŅŀŊŗĬȮŕ 

(3) ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĕŀĚȮ
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

 

PLO6 ĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵŐĸŃŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

(1) ŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅĚŅĬĺŇěńĵŏıŊŗŀ
ĺŅĚŐįĬĔŅĶĺŇěńĵ 

(2) İƗĔŒľƟĬńĔĻŉĔļŅĪŜŅĔŅĶĪħĸŀĚ
ŏıŊŗŀĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵŐĸŃŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

&3) İƗĔŒľƟĬńĔĻŉĔļŅŏĕňĵĬĭĪėĺŅĴ
ĺŇěńĵŏıŊŗŀĬŜŅœĮŏĽĬŀŒĬĚŅĬĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮľĶŊŀĨňıŇĴıƢŒĬĭĪėĺŅĴ
ĺŅĶĽŅĶĶŃħńĭĝŅĨŇ-ĬŅĬŅĝŅĨŇ 

(1) ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĕŀĚ
ĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

&0'ȮĮĶŃŏĴŇĬěŅĔĭĪėĺŅĴĺŇĝŅĔŅĶ
ĪňŗœħƟĬŜŅŏĽĬŀ 
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ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮ&TQF) 
ȮȮȮȮȮȮȮįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮ(TQF) 

 
 
 

 
 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 

/,ȮėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 

0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ 
ėĺŅĴĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

/ 0 1 / 0 1 4 / 0 1 / 0 1 4 1 2 1 

PLO1 ĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬŒĬ
ľĬƟŅĪňŗĴňěĶĶĵŅĭĶĶĦŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬģŅĬŃĬńĔĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

P P P        P P P P    

PLO2 ĽŅĴŅĶĩŒĝƟĳŅļŅŀńĚĔķļŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶ
ŐĽĺĚľŅŐĸŃĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

   P     
P       

P P 

PLO3 ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟŀĵƞŅĚĺŇŏėĶŅŃľƢȮŐĸŃĺŇıŅĔĵƢȮŐĸŃĴň
ėĺŅĴĨƟŀĚĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŀĵŌƞŏĽĴŀ 

  P P        
P   

P P  

PLO4 ĽŅĴŅĶĩĬŜŅĶŃŏĭňĵĭĺŇīňĺŇěńĵœĮŒĝƟŒĬĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬ
ĺŇīňĔŅĶĺŇěńĵȮŐĸŃŐĔƟĮƤĠľŅĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

  
P  

P P         
P   

PLO5 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĴň
ĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĔŅĶĮĶŃĔŀĭĺŇĝŅĝňı 

   P P   P       P   

PLO6 ĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵŐĸŃŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢȮ 

    P P P  
P P  P   

P   

ľĴŅĵŏľĨŋȮ8ȮȮĶŃĭŋĽńĠĸńĔļĦƢȮPȮŒĬĝƞŀĚĪňŗįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ĽńĴıńĬīƢĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮ&TQF)
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įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
 1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
  1.1ȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěŇĨĽŅīŅĶĦŃ 
  1.2ȮĴňĶŃŏĭňĵĭĺŇĬńĵȮ 
  1.3ȮĴňěŇĨĽŜŅĬŉĔŐĸŃĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
 2. ħƟŅĬėĺŅĴĶŌƟ 
  2.1ȮĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĪķļġňŐĸŃ-ľĶŊŀĪńĔļŃĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚĸŉĔĞŉŘĚȮőħĵŀŇĚĕƟŀĴŌĸľĸńĔģŅĬĪňŗ
ĪńĬĽĴńĵȮŐĸŃŏĮƦĬĶŃĭĭ 
  2.2ȮĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĔĶŃĭĺĬĔŅĶĺŇěńĵȮĔŅĶŀŀĔŐĭĭĔŅĶĺŇěńĵȮŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶĔŅĶĺŇěńĵȮŐĸŃ
ĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĕŀĚįĸĚŅĬĺŇěńĵĪňŗĴňĨƞŀŀĚėƢėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅȮ 
  2.3ȮĴňėĺŅĴŏĕƟŅŒěŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĶŀĭħƟŅĬȮŐĸŃŏĕƟŅŒěĔŅĶıńĥĬŅėĺŅĴĶŌƟ
ŒľĴƞȮŏıŊŗŀŒĝƟĮĢŇĭńĨŇŒĬĺŇĝŅĝňıŐĸŃĔŅĶĺŇěńĵ 
  2.4ȮĴňėĺŅĴĶŀĭĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚȮŕȮĪňŗěŃĬŜŅœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮŐĸŃĺŇĝŅĝňıĪňŗŏĔňŗĵĺĕƟŀĚ 
 3. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  3.1ȮėŇħĺŇŏėĶŅŃľƢœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĴňŏľĨŋįĸĨŅĴľĸńĔĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
  3.2ȮĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢŒĝƟĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴ 
  3.3ȮĴňėĺŅĴŒİƙĶŌƟȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢėĺŅĴĶŌƟěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚȮŕȮĪňŗľĸŅĔľĸŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ
ŐĸŃŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
 4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
  4.1ȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 
  4.2ȮĴňėĺŅĴėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĚėƢĔĶĶĺĴĪńŘĚıńĥĬŅĨĬŏŀĚŐĸŃıńĥĬŅĚŅĬ 
  4.3ȮĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴĕŀĚŀĚėƢĔĶ 
  4.4ȮĴňĭĪĭŅĪĔŅĶŏĮƦĬįŌƟĬŜŅȮįŌƟĨŅĴȮįŌƟĮĶŃĽŅĬĚŅĬŀĵƞŅĚŏľĴŅŃĽĴĨŅĴőŀĔŅĽŐĸŃĽĩŅĬĔŅĶĦƢŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĪŜŅĚŅĬĕŀĚĔĸŋƞĴ 
 5. ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  5.1ȮĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶĺŇŏėĶŅŃľƢȮĮĶŃĴĺĸįĸȮŐĔƟĮƤĠľŅȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 
  5.2ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟ
ĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
  5.3ȮĴňĪńĔļŃŐĸŃėĺŅĴĶŌƟĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶėƟĬėĺƟŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping) 
ěŜŅŐĬĔĨŅĴĶŅĵĺŇĝŅȮĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program Learning Outcomes 

 

ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning 

Outcomes 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

510 620 ıŇļĺŇĪĵŅĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ   ̧  ̧   ̧  
510 621 ŀĦŌĝňĺĺŇĪĵŅĪŅĚĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

  ̧  ̧   ̧  

510 622 ĔŅĵĺŇĳŅėĻŅĽĨĶƢĴĬŋļĵƢĪŅĚ
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

  ̧  ̧   ̧  

510 630 ĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬĪŅĚ
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

 ̧  ̧  ̧   ̧  

510 631 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĪŅĚ
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

 ̧  ̧  ̧   ̧  

510 670 ĬŇĨŇħŇěŇĪńĸŐĸŃĔġľĴŅĵĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

 ̧  ̧  ̧   ̧  

510 671 ŀŅĝĠŅĔĶĶĴĪŅĚ
ŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃĔŅĶĮƚŀĚĔńĬ 

  ̧  ̧   ̧  

510 672 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

  ̧  ̧   ̧  

510 673 ėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴŏĮƦĬ
ĽƞĺĬĨńĺĕŀĚœĭőŀŏĴĪĶŇĔĞƢ 

 ̧  ̧  ̧   ̧  

510 674 ĔŅĶĮĶŃĴĺĸįĸĳŅıħŇěŇĪńĸ
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢĽŜŅľĶńĭĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 
 

  ̧  ̧   ̧  

510 690 ľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮŐĸŃ
ĺŇĝŅĝňıĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

 ̧  ̧  ̧   ̧  

510 691 ĬŇĨŇŏĺĝĻŅĽĨĶƢŐĸŃĬŇĨŇıĵŅīŇ
ĺŇĪĵŅ 

  ̧  ̧   ̧  

510 692 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

 ̧  ̧  ̧  ̧  ̧  

510 693 ŏĪėĬŇėĔŅĶĨĶĺěıŇĽŌěĬƢĭŋėėĸ   ̧  ̧   ̧  
510 694 ŏĪėĬŇėŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚ
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

 ̧  ̧  ̧   ̧  

510 695 ĪńĔļŃŐĸŃĔŅĶĮĢŇĭńĨŇĪŅĚ
ıĵŅĬĻŅĸ 

 ̧  ̧  ̧   ̧  
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ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning 

Outcomes 
PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 

510 696 ĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

 ̧  ̧  ̧   ̧  

510 697 ĔŅĶĨĶĺěĽĩŅĬĪňŗŏĔŇħŏľĨŋ   ̧  ̧   ̧  
510 698 ŏĪėĬŇėĔŅĶĽŊĭĽĺĬ   ̧  ̧   ̧  
510 699 ĔŅĶĨĶĺěŏŀĔĽŅĶȮĔŅĶĮĸŀĴ
ŐĮĸĚŐĸŃŏĪėĬŇėĔŅĶĨĶĺěĽŀĭ 

 ̧  ̧  ̧   ̧  

510 701 ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ1  ̧  ̧  ̧  ̧  ̧  
510 702 ĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ2  ̧  ̧  ̧  ̧  ̧  ̧
510 703 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ  ̧  ̧  ̧  ̧  ̧  ̧
3/.Ȯ5.2 ĺŇĪĵŅĬŇıĬīƢ  ̧  ̧  ̧  ̧  ̧  ̧
510 790 ĸŅĵıŇĴıƢĬŇŘĺĴŊŀ   ̧  ̧   ̧  
510 791 ĬŇĨŇőĭĶŅĦėħň   ̧  ̧   ̧  
510 792 ŏĪėĬŇėĽĴńĵŒľĴƞŒĬĔŅĶĨĶĺě
ıŇĽŌěĬƢĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

  ̧  ̧   ̧  

510 793 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢ 

  ̧  ̧   ̧  

ľĴŅĵŏľĨŋȮ: ĶŃĭŋĽńĠĸńĔļĦƢȮŴ̧ ŵȮľĴŅĵĩŉĚȮĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĮĶŃŏĴŇĬįĸĺƞŅįŌƟŏĶňĵĬĭĶĶĸŋĨŅĴįĸĸńıīƢ 
 ĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ŐĸŃĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħ
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ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping) 
ĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program Learning Outcomes 

ěŜŅŐĬĔĨŅĴĶŅĵĺŇĝŅĭńĚėńĭȮ&ĨŅĴĸŜŅħńĭĝńŘĬĮƖ' 
ŐįĬȮĔȮŐĭĭȮĔȮ0 

ĝńŘĬĮƖ-ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ( 
ěŜŅĬĺĬ 
ľĬƞĺĵĔŇĨ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning 
Outcomes 

PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
ĝńŘĬĮƖĪňŗȮ/        
510 630 ȮĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 4(4-0-8) Ap, At Ap, At An, At  An, S  

510 670 ȮĬŇĨŇħŇěŇĪńĸŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 3(3-0-6) Ap, At Ap, At An, At  An, S  

510 690 ȮľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮŐĸŃĺŇĝŅĝňıĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) Ap, At Ap, At An, At  An, S  

510 691 ĬŇĨŇŏĺĝĻŅĽĨĶƢŐĸŃĬŇĨŇıĵŅīŇĺŇĪĵŅ 3(3-0-6)  Ap, At An, At  An, S  

510 692 ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) Ap, At Ap, At An, At An An, S  

ĝńŘĬĮƖĪňŗȮ0        

510 701 ȮĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ1 /&.-0-/' Ap, At Ap, At An, At An An, S  

3/.Ȯ5.0 ȮĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ0 /&.-0-/' Ap, At Ap, At An, At An An, S C 

3/.Ȯ5.2 ĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 12 Ap, At Ap, At An, At An An, S C 

ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚȮĶŃĭŋĶŅĵĺŇĝŅŏĶňĵĚĨŅĴĝńŘĬĮƖȮĨŅĴĶŃħńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚȮ@jmmkŲqȮR_vmlmkwȮ&Pctgqcb'ȮőħĵĶŃĭŋĽńĠĸńĔļĦƢħńĚĬňŘȮŒĬĨŅĶŅĚĝƞŀĚȮPLOs 
  Remembering ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴPŵ  UnderstandingȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴSŵ  Applying ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴ?nŵ 
  Analyzing ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴ?lŵ  Evaluating ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴCŵ  Creating ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴAŵ 
  ĽŜŅľĶńĭȮPsychomotor Domain (Skills) ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴQŵ  Affective  Domain (Attitude) ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴ?rŵ 
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ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping) 
ĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program Learning Outcomes 

ěŜŅŐĬĔĨŅĴĶŅĵĺŇĝŅĭńĚėńĭȮ&ĨŅĴĸŜŅħńĭĝńŘĬĮƖ' 
ŐįĬȮĕ 

ĝńŘĬĮƖ-ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ( 
ěŜŅĬĺĬ 
ľĬƞĺĵĔŇĨ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning 
Outcomes 

PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
ĝńŘĬĮƖĪňŗȮ/        
510 630 ȮĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 4(4-0-8) Ap, At Ap, At An, At  An, S  

510 670 ȮĬŇĨŇħŇěŇĪńĸŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 3(3-0-6) Ap, At Ap, At An, At  An, S  

510 690 ȮľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮŐĸŃĺŇĝŅĝňıĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) Ap, At Ap, At An, At  An, S  

510 691 ĬŇĨŇŏĺĝĻŅĽĨĶƢŐĸŃĬŇĨŇıĵŅīŇĺŇĪĵŅ 3(3-0-6)  Ap, At An, At  An, S  

510 692 ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) Ap, At Ap, At An, At An An, S  

ĝńŘĬĮƖĪňŗȮ0        

510 701 ȮĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ1 /&.-0-/' Ap, At Ap, At An, At An An, S  

3/.Ȯ5.0 ȮĽńĴĴĬŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ0 /&.-0-/' Ap, At Ap, At An, At An An, S C 

3/.Ȯ5.1 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 6 Ap, At Ap, At An, At An An, S C 

ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚȮĶŃĭŋĶŅĵĺŇĝŅŏĶňĵĚĨŅĴĝńŘĬĮƖȮĨŅĴĶŃħńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚȮ@jmmkŲqȮR_vmlmkwȮ&Pctgqcb'ȮőħĵĶŃĭŋĽńĠĸńĔļĦƢħńĚĬňŘȮŒĬĨŅĶŅĚĝƞŀĚȮPLOs 
  Remembering ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴPŵ  UnderstandingȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴSŵ  Applying ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴ?nŵ 
  Analyzing ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴ?lŵ  Evaluating ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴCŵ  Creating ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴAŵ 
  ĽŜŅľĶńĭȮPsychomotor Domain (Skills) ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴQŵ  Affective  Domain (Attitude) ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴ?rŵȮ
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ĨŅĶŅĚĕƟŀĴŌĸėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
ŐįĬȮĔȮŐĭĭȮĔȮ0ȮŐĸŃŐįĬȮĕ 

ĝńŘĬĮƖĪňŗ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
1 ĬńĔĻŉĔļŅĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬŒĬľĬƟŅĪňŗȮĴň
ěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮĴňĪńĔļŃĪŅĚĳŅļŅőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶŐĽĺĚľŅ
ŐĸŃĽŊŗŀĽŅĶȮĴňĪńĔļŃĪŅĚħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸȮŐĸŃĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟȮĽŅĴŅĶĩ
ŐĽĺĚľŅėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŒĬħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮőħĵįƞŅĬĔĶŃĭĺĬĔŅĶėŇħŀĵƞŅĚĺŇŏėĶŅŃľƢŐĸŃĺŇıŅĔĵƢȮ 

ĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĬŇĨŇŏĺĝĻŅĽĨĶƢŐĸŃĬŇĨŇıĵŅīŇĺŇĪĵŅȮŐĸŃĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĨĶĺě
ıŇĽŌěĬƢĪŅĚĬŇĨŇŏĺĝĺŇĪĵŅœħƟȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢŏĺĸŅȮŐĸŃĽŅŏľĨŋŒĬĔŅĶŏĽňĵĝňĺŇĨœħƟȮĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶ
ĪŅĚħƟŅĬĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĨĶƢȮĽŅĴŅĶĩŀīŇĭŅĵŐĸŃŏĸŊŀĔŒĝƟĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶ
ıŇĽŌěĬƢĺńĨĩŋıĵŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĴňėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶȮěĶŇĵīĶĶĴȮŐĸŃĺŇĝŅĝňıĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃ
ĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĨĶĺěıŇĽŌěĬƢľĸńĔģŅĬĪŅĚĲƕĽŇĔĽƢȮŏėĴňȮĝňĺŃœħƟȮĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŒĬĶŅĵĺŇĝŅ
ĬŇĨŇħŇěŇĪńĸŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚȮĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪňŗŏĔňŗĵĺĔńĭĶŃĭĭħŇěŇĪńĸĔńĭĔġľĴŅĵœħƟȮȮŐĸŃĴňėĺŅĴĶŌƟ
ŏĔňŗĵĺĔńĭĶŅĵĺŇĝŅĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĬŇĨŇĺŇĪĵŅĻŅĨĶƢȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮŀŀĔŐĭĭĔŅĶĪħĸŀĚȮĬŜŅĴŅĺŇŏėĶŅŃľƢ
ĮĶŃĴĺĸįĸȮŐĸŃĬŜŅŏĽĬŀœħƟ 

2 ĬńĔĻŉĔļŅŒľƟĽńĴĴĬŅĚŅĬĺŇěńĵĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅľĶŊŀĮĶŃŏħŖĬĪňŗĽĬŒěŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅŒĬ
ħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŏıŇŗĴıŌĬĪńĔļŃĔŅĶėƟĬėĺƟŅȮėĺŅĴŏĕƟŅŒěȮŒĝƟŏĪėőĬőĸĵňĨƞŅĚȮŕȮŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĬŜŅŏĽĬŀȮ
ŒĝƟĪńĔļŃĪŅĚħƟŅĬĳŅļŅĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŒĬĔŅĶĽŊŗŀĽŅĶȮĴŅĶĵŅĪŒĬĔŅĶŏĮƦĬįŌƟıŌħŐĸŃįŌƟĲƤĚĪňŗħňȮ
ĶĺĴĩŉĚěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮŒĬĔŅĶĪŜŅĽńĴĴĬŅȮ 

ĽŜŅľĶńĭĚŅĬĺŇěńĵĬńĔĻŉĔļŅĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪňŗœħƟŏĶňĵĬĴŅŒĝƟŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵőħĵĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸȮőħĵŒĝƟ
ĪńĔļŃĪŅĚĳŅļŅŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀŒľƟœħƟĴŅĞŉŗĚľńĺĕƟŀŒĬĔŅĶĺŇěńĵȮőħĵĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢįĸ
ĔŅĶĪħĸŀĚŐĸŃĕƟŀĴŌĸĪňŗœħƟȮĬŜŅėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅŀīŇĭŅĵįĸĚŅĬĺŇěńĵȮŐĸŃľŅĕƟŀĴŌĸŏıŇŗĴŏĨŇĴŏıŊŗŀĽĬńĭĽĬŋĬĚŅĬĺŇěńĵȮ
ŐĸŃŐĔƟĮƤĠľŅĪňŗıĭŒĬĶŃľĺƞŅĚĪŜŅĔŅĶĚŅĬĺŇěńĵȮĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇœħƟȮĪŜŅĚŅĬħƟĺĵ
ėĺŅĴĶŀĭėŀĭȮĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗĕŀĚĨĬŏŀĚȮĶĺĴĩŉĚĴňěĶŇĵīĶĶĴĕŀĚĬńĔĺŇěńĵȮĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

ĽŜŅľĶńĭŐįĬȮĕȮĬńĔĻŉĔļŅœħƟŏĸŊŀĔŏĶňĵĬĺŇĝŅŏıŇŗĴŏĨŇĴěŜŅĬĺĬȮ0ȮĶŅĵĺŇĝŅȮľĶŊŀȮ4ȮľĬƞĺĵĔŇĨȮŏıŊŗŀŒľƟœħƟėĺŅĴĶŌƟ
ŏıŇŗĴŏĨŇĴĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮőħĵŏĸŊŀĔĨŅĴėĺŅĴĽĬŒěľĶŊŀėĺŅĴĩĬńħĕŀĚĬńĔĻŉĔļŅȮŐĸŃĽŜŅľĶńĭĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃȮĬńĔĻŉĔļŅĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪňŗœħƟŏĶňĵĬĴŅŒĝƟŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵőħĵĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸȮőħĵŒĝƟĪńĔļŃĪŅĚĳŅļŅ
ŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀŒľƟœħƟĴŅĞŉŗĚľńĺĕƟŀŒĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮőħĵĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢįĸŐĸŃ
ĕƟŀĴŌĸĪňŗœħƟȮĬŜŅėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅŀīŇĭŅĵĔŅĶěńħĪŜŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃľŅĕƟŀĴŌĸŏıŇŗĴŏĨŇĴŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃŐĸŃŐĔƟĮƤĠľŅĪňŗıĭŒĬĶŃľĺƞŅĚĪŜŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĪŜŅĚŅĬħƟĺĵėĺŅĴĶŀĭėŀĭȮĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗ
ĕŀĚĨĬŏŀĚȮĶĺĴĩŉĚĴňěĶŇĵīĶĶĴĕŀĚĬńĔĺŇěńĵȮĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ3ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
/,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 
 ĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ034/Ȯ&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
 
0,ȮĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 ĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅőħĵėĶŀĭėĸŋĴĽŅĶŃŏĔĦĤƢȮAUN-QA ŏĔĦĤƢĪňŗȮ3Ȯ&Student Assessment) 
ĮĶŃŏĴŇĬįĸįŌƟŏĶňĵĬőħĵĔŅĶĮĶŃŏĴŇĬėĺŅĴľĸŅĔľĸŅĵĨŅĴĸńĔļĦŃĺŇĝŅȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĨĸŀħěĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗ
ėŅħľĺńĚȮőħĵĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶŐĸŃŐĽħĚœĺƟŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮĶĺĴĪńŘĚĶŃĭŋĬŘŜŅľĬńĔĕŀĚĔŅĶĮĶŃŏĴŇĬȮŐĸŃĴňĔŅĶŏĮƕħŏįĵŒľƟ
įŌƟŏĶňĵĬĶńĭĶŌƟȮĴňĔŅĶıŇěŅĶĦŅĨĶĺěĽŀĭĺŇīňĔŅĶȮŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬŒľƟŏľĴŅŃĽĴŀĵƞŅĚĽĴŗŜŅŏĽĴŀȮőħĵĴňĝƞĺĚŏĺĸŅŒĬĔŅĶĮĶŃŏĴŇĬ
ėĶŀĭėĸŋĴĨńŘĚŐĨƞĶńĭŏĕƟŅȮĔŅĶĶńĭŏĕƟŅĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĶŃľĺƞŅĚĻŉĔļŅȮŐĸŃĮĶŃŏĴŇĬįĸĳŅĵľĸńĚŏĴŊŗŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 
1,ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
 1,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 ĔŜŅľĬħŒľƟĴňĶŃĭĭĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅ 
  &/'ȮĔŅĶĪĺĬĽŀĭĶŃħńĭĶŅĵĺŇĝŅȮŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅȮĴňŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ
ĮĶŃŏĴŇĬĕƟŀĽŀĭȮĴňĔŅĶĨĶĺěĽŀĭįĸĔŅĶŒľƟėŃŐĬĬĔńĭĕƟŀĽŀĭȮĶŅĵĚŅĬȮőėĶĚĚŅĬŐĸŃŀŊŗĬȮŕȮĪňŗįŌƟŏĶňĵĬœħƟĶńĭĴŀĭľĴŅĵȮőħĵ
ėĦŅěŅĶĵƢįŌƟĶƞĺĴĽŀĬŒĬŐĨƞĸŃĺŇĝŅȮ 
  &0'ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶĽŅĴŅĶĩĪŜŅœħƟőħĵĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬ
ĽĩŅĭńĬĔŅĶĻŉĔļŅħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŅĵĚŅĬįĸ 
 1,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 ŏĬƟĬĔŅĶĪŜŅĺŇěńĵĽńĴķĪīŇįĸĕŀĚĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨĪňŗĪŜŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃĬŜŅįĸĺŇěńĵĪňŗœħƟĵƟŀĬĔĸńĭĴŅ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮĶĺĴĪńŘĚĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶȮőħĵŀŅěħŜŅŏĬŇĬĔŅĶ
œħƟħńĚĬňŘ 
  &/'ȮĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬħƟŅĬĕŀĚĶŃĵŃȮŏĺĸŅŒĬ
ĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭŀŅĝňı 
  &0'ȮĔŅĶĽŜŅĶĺěėĺŅĴŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮőħĵĔŅĶĽńĴĳŅļĦƢľĶŊŀĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıŉĚ
ıŀŒěĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮŕ 
  &1'ȮĔŅĶĮĶŃŏĴŇĬĨŜŅŐľĬƞĚȮŐĸŃ-ľĶŊŀėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĭńĦĤŇĨ 
  &2'ȮĔŅĶĮĶŃŏĴŇĬěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬȮőħĵĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴľĶŊŀĽŀĭĩŅĴĶŃħńĭėĺŅĴıŉĚıŀŒěŒĬħƟŅĬ
ėĺŅĴĶŌƟȮėĺŅĴıĶƟŀĴȮŐĸŃėŋĦĽĴĭńĨŇħƟŅĬŀŊŗĬȮŕȮĕŀĚĭńĦĤŇĨĪňŗěŃěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅĪňŗĽŌĚĕŉŘĬŒĬ
ĽĩŅĬĻŉĔļŅĬńŘĬŕ 
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  &3'ȮĔŅĶĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬȮ
ĶĺĴĪńŘĚĽŅĕŅŀŊŗĬȮŕȮĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮĶĺĴĪńŘĚŏĮƕħőŀĔŅĽŒľƟŏĽĬŀĕƟŀėŇħŏľŖĬŒĬ
ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬ 
 
  &4'ȮėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶľĶŊŀŀŅěŅĶĵƢıŇŏĻļȮĨƞŀėĺŅĴıĶƟŀĴĕŀĚ
ĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬȮŐĸŃėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅȮ 
  &5'ȮįĸĚŅĬĕŀĚĬńĔĻŉĔļŅĪňŗĺńħŏĮƦĬĶŌĮīĶĶĴœħƟȮŏĝƞĬȮěŜŅĬĺĬįĸĚŅĬĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶȮěŜŅĬĺĬĽŇĪīŇĭńĨĶȮěŜŅĬĺĬ
ĶŅĚĺńĸĪŅĚĽńĚėĴŐĸŃĺŇĝŅĝňıȮȮȮȮȮ 
 
2,ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
 ŐįĬȮĔȮŐĭĭȮĔȮ0 
 ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶőħĵěŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ1,..ȮěŅĔĶŃĭĭȮ2ȮĶŃħńĭ
ėŃŐĬĬľĶŊŀŏĪňĵĭŏĪƞŅȮıĶƟŀĴĪńŘĚŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĪňŗĴľŅĺŇĪĵŅĸńĵ
ŐĨƞĚĨńŘĚŐĸŃĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟ 
 įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮľĶŊŀĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭ
ĽĴĭŌĶĦƢȮ&Full Paper) œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ħńĚĔĸƞŅĺ 
 ŐįĬȮĕ 
 ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶȮőħĵěŃĨƟŀĚœħƟĶńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ1,..ȮěŅĔĶŃĭĭȮ2ȮĶŃħńĭ
ėŃŐĬĬľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination) ħƟĺĵĕƟŀŏĕňĵĬŐĸŃ-ľĶŊŀĮŅĔ
ŏĮĸƞŅŒĬĽŅĕŅĺŇĝŅĬńŘĬȮıĶƟŀĴĪńŘĚŏĽĬŀĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĪňŗ
ĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚȮőħĵŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮŐĸŃĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĶŅĵĚŅĬĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞŒĬĸńĔļĦŃŒħĸńĔļĦŃľĬŉŗĚĪňŗĽŊĭėƟĬœħƟ 
 ŀŊŗĬȮŕȮ 
 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ034/Ȯ&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀ
ĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚȮŐĸŃŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ0336ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
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ľĴĺħĪňŗȮ4ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
/,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
 ŀŅěŅĶĵƢŒľĴƞĪŋĔĪƞŅĬĨƟŀĚįƞŅĬĔŅĶĮģĴĬŇŏĪĻŏıŊŗŀŒľƟŏĕƟŅŒěŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮėĦŃĺŇĝŅȮŐĸŃ
ĴľŅĺŇĪĵŅĸńĵȮħŜŅŏĬŇĬĔŅĶőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĶƞĺĴĔńĭ
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 
0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
 0,/ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŏıŇŗĴıŌĬėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵĽĬńĭĽĬŋĬħƟŅĬĔŅĶİƗĔŀĭĶĴŐĸŃ
ħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬŀĚėƢĔĶĨƞŅĚȮŕȮĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 
 0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕ 
  0,0,/ȮĽƞĚŏĽĶŇĴĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟĮĶŃőĵĝĬƢėĺŅĴĶŌƟĪŅĚ 
ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 
  0,0,0ȮĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟŐĸŃĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĭŌĶĦŅĔŅĶĔŅĶĽŀĬŐĸŃĔŅĶ
ĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵĔŅĶŏĕƟŅĶƞĺĴĔŅĶİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬ
ŐĸŃĨƞŅĚĮĶŃŏĪĻ 
  0,0,1ȮĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅ
ĺŇĝŅĝňı 



                                                        47                                              ȮȮȮȮȮȮȮȮĴėŀ,Ȯ0 
 

ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 
/,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2565) ěŃĩŌĔŒĝƟŏĮƦĬľĸńĔĽŌĨĶ
ĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ&ĮĶŇĠĠŅőĪ'ȮĶŃľĺƞŅĚĮƖĔŅĶĻŉĔļŅȮ2565 ĩŉĚȮ2569 őħĵěŃŏĶŇŗĴŒĝƟŒĬĳŅėĔŅĶĻŉĔļŅ
ĨƟĬȮĮƖĔŅĶĻŉĔļŅȮ2565 ŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėŋĦĳŅıĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2558 ĽŅĕŅĺŇĝŅœħƟ
ŐĨƞĚĨńŘĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŏĮƦĬėĦŃĪŜŅĚŅĬŏıŊŗŀĔŜŅĔńĭħŌŐĸĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŒľƟĴňĴŅĨĶģŅĬȮőħĵĴňĔŅĶħŜŅŏĬŇĬĔŅĶ
ĔŜŅĔńĭĴŅĨĶģŅĬĨńŘĚŐĨƞĔĶŃĭĺĬĔŅĶėńħŏĸŊŀĔĬńĔĻŉĔļŅȮĴňĔŅĶĺŅĚŐįĬĔŅĶėńħŏĸŊŀĔŐĸŃĨĶĺěĽŀĭėŋĦĽĴĭńĨŇįŌƟĽĴńėĶŒľƟŏĮƦĬœĮĨŅĴ
ŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟĴňėŋĦĽĴĭńĨŇĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĨĶĺěĽŀĭ
ėŋĦĽĴĭńĨŇĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ
ĔĶĶĴĔŅĶįŌƟĽŀĭĺŇĪĵŅĬŇıĬīƢŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬȮĶĺĴĪńŘĚįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĪňŗľĸńĔĽŌĨĶ
ŐĸŃŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĔŜŅľĬħȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěńħĪŜŅĶŅĵĚŅĬĔŅĶĔŜŅĔńĭĨŇħĨŅĴŏĽĬŀĨƞŀėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮĪŋĔĳŅėĔŅĶĻŉĔļŅ 
  
0,ȮĭńĦĤŇĨ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ ĴŋƞĚįĸŇĨĭńĦĤŇĨĪňŗĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴĔńĭĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŐĸŃĴňěĶĶĵŅĭĶĶĦŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬģŅĬŃĬńĔĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ ĽŅĴŅĶĩėƟĬėĺƟŅŐĸŃ
ĩƞŅĵĪŀħėĺŅĴĶŌƟĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢœħƟŏĮƦĬĪňŗŏĕƟŅŒěȮĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮőħĵŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ ĽŅĴŅĶĩėƟĬėĺƟŅľŅėĺŅĴĶŌƟĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚȮěŅĔŐľĸƞĚėĺŅĴĶŌƟĨƞŅĚȮŕȮőħĵįƞŅĬĔĶŃĭĺĬĔŅĶ
ėŇħŀĵƞŅĚĺŇŏėĶŅŃľƢȮŐĸŃĺŇıŅĔĵƢ ĴňėĺŅĴĶŌƟȮĴňėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶȮŐĸŃĴňĪńĔļŃĔŅĶĮĢŇĭńĨŇĚŅĬĪŅĚħƟŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚȮŏıŊŗŀŒĝƟŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıȮĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃħŜŅŏĬŇĬĔŅĶĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı őħĵŏĬƟĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŴCRE?RGTCŵȮ
ĨŅĴĴĨŇĪňŗĮĶŃĝŋĴĽĳŅĴľŅĺŇĪĵŅĸńĵȮėĶńŘĚĪňŗȮ8/2563 ŏĴŊŗŀĺńĬĪňŗȮ9 ĔńĬĵŅĵĬȮ2563 őħĵĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚĭńĦĤŇĨĪňŗěĭ
ĔŅĶĻŉĔļŅŒľƟĴňėŋĦĸńĔļĦŃŏĮƦĬœĮĨŅĴĺńĨĩŋĮĶŃĽĚėƢŐĸŃįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮ&PLOs) ĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶ  

 
1,ȮĬńĔĻŉĔļŅ 
 ĴňĔĶŃĭĺĬĔŅĶŒĬĔŅĶĶńĭĬńĔĻŉĔļŅőħĵĨĶĺěĽŀĭěŅĔėŋĦĽĴĭńĨŇȮĽŀĭėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĔŅĶĽŀĭ
ĽńĴĳŅļĦƢȮĶĺĴĩŉĚĔŅĶĪħĽŀĭĪńĔļŃĳŅļŅŀńĚĔķļȮĬŀĔěŅĔĬňŘŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅĵńĚĴňĴŅĨĶĔŅĶĨŇħĨŅĴȮŏıŊŗŀėĺĭėŋĴĴŅĨĶģŅĬ
ĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅȮŏĝƞĬȮĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮŒľƟėŜŅĮĶŉĔļŅŐĸŃŐĬŃ
ŐĬĺĔŅĶŏĶňĵĬŐĸŃĔŅĶĪŜŅĺŇěńĵȮĶĺĴĩŉĚĨĶĺěĽŀĭĔŅĶįƞŅĬŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮőħĵŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮěŃĴňĔŅĶĽŜŅĶĺě
ėĺŅĴıŉĚıŀŒěŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚĬńĔĻŉĔļŅȮőħĵĴňĶŅĵĸŃŏŀňĵħħńĚĨƞŀœĮĬňŘ 
 3.1ȮĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅ 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢŒĬŐĨƞĸŃĽŅĕŅĺŇĝŅĶƞĺĴĔńĬıŇěŅĶĦŅĨńŘĚŏĮƚŅľĴŅĵěŜŅĬĺĬĬńĔĻŉĔļŅŐĸŃ
ėŋĦĽĴĭńĨŇĕŀĚįŌƟĽĴńėĶȮőħĵėŜŅĬŉĚĩŉĚĽńħĽƞĺĬŀŅěŅĶĵƢĨƞŀěŜŅĬĺĬĬńĔĻŉĔļŅȮŒĬĔĶŃĭĺĬĔŅĶėńħŏĸŊŀĔįŌƟĽĴńėĶȮľĸńĔĽŌĨĶĶƞĺĴĔńĭ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮĮĶŃĔŅĻŏĔĦĤƢįŌƟĽĴńėĶŐĸŃĶƞĺĴĔńĬıŇěŅĶĦŅėŋĦĽĴĭńĨŇĕŀĚįŌƟĽĴńėĶȮįŌƟĪňŗįƞŅĬŏĔĦĤƢěŃĨƟŀĚĽŀĭėĺŅĴĶŌƟıŊŘĬģŅĬ
ĪŅĚĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĽŀĭĽńĴĳŅļĦƢőħĵėĦŃĔĶĶĴĔŅĶĪňŗĨńŘĚĕŉŘĬőħĵľĸńĔĽŌĨĶȮȮįŌƟĪňŗĽŀĭįƞŅĬĽńĴĳŅļĦƢěŉĚěŃĴňĽŇĪīŇŒĬĔŅĶ
ŏĶňĵĬŒĬľĸńĔĽŌĨĶĬňŘ 
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 3.2ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 
ľĸńĔĽŌĨĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĔńĭĬńĔĻŉĔļŅŒľĴƞȮőħĵħŜŅŏĬŇĬĔŅĶįƞŅĬőėĶĚĔŅĶĨƞŅĚȮŕȮŏĝƞĬȮőėĶĚĔŅĶĮģĴĬŇŏĪĻŐĸŃ

ıĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶȮőħĵěŃŏĮƦĬĔŅĶĝňŘŐěĚĪŜŅėĺŅĴŏĕƟŅŒěĩŉĚĔġĶŃŏĭňĵĭȮĕƟŀĭńĚėńĭȮŐĸŃŏĔĦĤƢŒĬĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ
ıĶƟŀĴĪńŘĚŐĬŃĬŜŅŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĸŃĕƟŀŏĽĬŀŐĬŃĨƞŅĚȮŕȮŒĬĔŅĶĝňŘŐĬŃŐĬĺĪŅĚŒľƟĔńĭĬńĔĻŉĔļŅŏıŊŗŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ
ĶĺĴĩŉĚĪŜŅĔŅĶĝňŘŐěĚĺŇīňĔŅĶŏĶňĵĬĔŅĶĽŀĬŀŋĮĔĶĦƢŐĸŃŏėĶŊŗŀĚĴŊŀĨƞŅĚȮŕȮĪňŗěŃĝƞĺĵŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬħƟŅĬĔŅĶŏĶňĵĬ 
 3.3ȮĔŅĶėĺĭėŋĴĔŅĶħŌŐĸĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃĺŇĪĵŅĬŇıĬīƢ 

ľĸńĔĽŌĨĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶŏĴŊŗŀĬńĔĻŉĔļŅŏĕƟŅĴŅĻŉĔļŅŒĬľĸńĔĽŌĨĶȮȮőħĵĪŜŅľĬƟŅĪňŗħŌŐĸŒĬħƟŅĬĔŅĶ
ĸĚĪŃŏĭňĵĬȮŐĸŃĔŜŅĔńĭħŌŐĸĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĻŉĔļŅȮŐĸŃĮƤĠľŅŀŊŗĬȮŕȮĕŀĚĬńĔĻŉĔļŅ 

ĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶłȮĴňĔŅĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪňŗĽŅĴŅĶĩŏĮƦĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮıĶƟŀĴĪńŘĚŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅıĬīƢŐĸŃľńĺĕƟŀĺŇěńĵœħƟŀĵƞŅĚŀŇĽĶŃȮ
őħĵĴňĔŅĶıŇěŅĶĦŅȮŐĸŃĨŇħĨŅĴěŅĔĪńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮĬńĔĻŉĔļŅȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶ ľĸńĔĽŌĨĶĴňĶŃĭĭ
ĮƚŀĚĔńĬŐĸŃĭĶŇľŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚĕŀĚĬńĔĻŉĔļŅŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩħŜŅŏĬŇĬĚŅĬĺŇěńĵŒľƟĽŜŅŏĶŖěĸŋĸƞĺĚŐĸŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ
œħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮőħĵĔŜŅľĬħŒľƟĴňĔŅĶĶŅĵĚŅĬįĸĕŀĚĬńĔĻŉĔļŅĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 3.4ȮįĸĔŅĶĻŉĔļŅŐĸŃĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶł 

ľĸńĔĽŌĨĶĴňĶŃĭĭĮƚŀĚĔńĬŐĸŃĭĶŇľŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚĕŀĚĬńĔĻŉĔļŅŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩħŜŅŏĬŇĬĚŅĬĺŇěńĵŒľƟ
ĽŜŅŏĶŖěĸŋĸƞĺĚŐĸŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮőħĵĔŜŅľĬħŒľƟĴňĔŅĶĶŅĵĚŅĬįĸĕŀĚĬńĔĻŉĔļŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮŐĸŃĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮ 
 3.5ȮėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀŏĽĬŀŐĬŃĕŀĚĬńĔĻŉĔļŅ 

ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚľĸńĔĽŌĨĶłȮěńħŒľƟĬńĔĻŉĔļŅȮĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀįĸĔŅĶħŜŅŏĬŇĬĔŅĶ
ľĸńĔĽŌĨĶŒĬħƟŅĬĨƞŅĚȮŕȮŏĴŊŗŀĽŇŘĬĽŋħŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶ
ĮĶŃŏĴŇĬȮŐĸŃıŇěŅĶĦŅĕƟŀŏĽĬŀŐĬŃĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĽƞĚŏĽĶŇĴŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴňėŋĦĳŅıĴŅĔĵŇŗĚĕŉŘĬ 
 
2,ȮŀŅěŅĶĵƢ 
 ľĸńĔĽŌĨĶĴňĔĶŃĭĺĬĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅŀŅěŅĶĵƢȮĨńŘĚŐĨƞĔŅĶĮĶŃŏĴŇĬěŜŅĬĺĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮĔŅĶĶńĭŀŅěŅĶĵƢ
ŒľĴƞȮĔŅĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇŀŅěŅĶĵƢŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬȮŐĸŃĶŃĭĭĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨ
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĕŀĨŜŅŐľĬƞĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢħńĚĨƞŀœĮĬňŘ 
 4.1 ĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅŀŅěŅĶĵƢ 

ľĸńĔĽŌĨĶĴňĔŅĶĔŜŅľĬħĭĪĭŅĪľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĝńħŏěĬȮĴňĔŅĶ
ĮĶŃŏĴŇĬěŜŅĬĺĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŒĬŐĨƞĸŃĽŅĕŅĺŇĝŅȮőħĵıŇěŅĶĦŅĳŅĶŃĚŅĬĔŅĶĽŀĬȮėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠȮŒľƟ
ĽŀħėĸƟŀĚĔńĭĶŅĵĺŇĝŅĪňŗĪŜŅĔŅĶĽŀĬŐĸŃľńĺĕƟŀŒĬĔŅĶĪŜŅĺŇěńĵŒĬľĸńĔĽŌĨĶȮőħĵĪŜŅĔŅĶĮĶŃŏĴŇĬĪŋĔĮƖŐĸŃėŅħĔŅĶĦƢėĺŅĴĨƟŀĚĔŅĶ
ĸƞĺĚľĬƟŅŏĮƦĬŏĺĸŅŀĵƞŅĚĬƟŀĵȮ3 ĮƖȮŏıŊŗŀĵŊŗĬĕŀĨŜŅŐľĬƞĚĶńĭŀŅěŅĶĵƢŒľĴƞŒľƟĪńĬĨƞŀĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 2,0ȮĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞŐĸŃĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 

ľĸńĔĽŌĨĶĴňĔŅĶĭĶŇľŅĶŐĸŃėńħŏĸŊŀĔŀŅěŅĶĵƢŒľĴƞŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
0336ȮŐĸŃĨŅĴĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĕŀĚĴľŅĺŇĪĵŅĸńĵȮŒľƟĽŀħėĸƟŀĚĔńĭĳŅĶŃĚŅĬȮŐĸŃĴňĔŅĶěńħĔŅĶĮģĴĬŇŏĪĻŐĸŃŒľƟ
ėŜŅŐĬŃĬŜŅĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮŒľƟŏĕƟŅŒěĩŉĚĬőĵĭŅĵȮĮĶńĝĠŅȮĮĦŇīŅĬŐĸŃĶŃŏĭňĵĭĔġŏĔĦĤƢĕŀĚľĸńĔĽŌĨĶȮėĦŃŐĸŃ
ĴľŅĺŇĪĵŅĸńĵȮĶĺĴĩŉĚŐĬĺĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬŒľƟėŃŐĬĬȮŐĸŃŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŒĬĔĶĦňĪňŗĴňĮƤĠľŅ 
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 4.3 ĶŃĭĭĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢ 
ľĸńĔĽŌĨĶıŇěŅĶĦŅĔŇěĔĶĶĴĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢȮŐĸŃŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ

ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀıŇěŅĶĦŅȮĨĸŀħěĬŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀŏĝŇĚĺŇĝŅĔŅĶŒĬĔŅĶıńĥĬŅĭŋėĸŅĔĶĶƞĺĴĔńĬ
ěŅĔľĬƞĺĵĚŅĬĳŅĵĬŀĔȮŐĸŃĴňĔŅĶĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĕŀĔŜŅľĬħĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĽŌĚĕŉŘĬ 
 
3,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
 ŏıŊŗŀŒľƟĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĮĶŃĽŇĪīŇįĸŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢěŉĚĴňĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮőħĵėŜŅĬŉĚĩŉĚěńħĔŅĶĻŉĔļŅŒľƟįŌƟŏĶňĵĬőħĵĔŅĶŒĝƟĔŅĶĻŉĔļŅĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ
őħĵŒĝƟĔŅĶĻŉĔļŅĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟőħĵĭńĦĤŇĨŏĮƦĬįŌƟĬŜŅȮįĽŅĬĻŅĽĨĶƢŐĸŃĻŇĸĮƝȮĽĶƟŅĚĽĶĶėƢėŋĦėƞŅĽŌƞĽńĚėĴȮĨŅĴĮĶńĝĠŅĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬŏĔŇħįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬħńĚĨƞŀœĮĬňŘ 
 3,/ȮĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮėĺĭėŋĴȮĔŜŅĔńĭ 

ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶȮŏıŊŗŀŀŀĔŐĭĭľĸńĔĽŌĨĶŐĸŃĽŅĶŃĶŅĵĺŇĝŅŒľƟĪńĬĽĴńĵŐĸŃŏľĴŅŃĽĴŒĬĶŀĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ
ľĸńĔĽŌĨĶȮȮĽƞĺĬĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅŐĸŃĽŅĶŃĶŅĵĺŇĝŅŒľƟĪńĬĽĴńĵħŜŅŏĬŇĬĔŅĶőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ
ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢĶƞĺĴĔńĭŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŐĸƟĺŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮŏıŊŗŀ
ıŇěŅĶĦŅȮȮ 

ĽŜŅľĶńĭĔŅĶėĺĭėŋĴŐĸŃĔŜŅĔńĭĴŅĨĶģŅĬľĸńĔĽŌĨĶȮĪŜŅőħĵĔŅĶĨńŘĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĮƦĬįŌƟĶńĭįŇħĝŀĭ
ėĺĭėŋĴŐĸŃĔŜŅĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮėŋĦĽĴĭńĨŇŀŅěŅĶĵƢȮėŋĦĳŅıĬńĔĻŉĔļŅŐĸŃĭńĦĤŇĨȮŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2558 
 5.2ȮĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

ľĸńĔĽŌĨĶĺŅĚĶŃĭĭįŌƟĽŀĬħƟĺĵĔŅĶıŇěŅĶĦŅěŅĔėŋĦĽĴĭńĨŇėĺŅĴŏĝňŗĵĺĝŅĠȮŐĸŃŐĸŃėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵĕŀĚŀŅěŅĶĵƢ
įŌƟĽŀĬȮŐĸŃĴňĔŅĶŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĽĩŅĭńĬŒľƟėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴŒĬĭŅĚĶŅĵĺŇĝŅȮĞŉŗĚŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2558 
 5.3ȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 

ľĸńĔĽŌĨĶĴňĶŃĭĭĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĨŅĴĔĸĵŋĪīƢĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗœħƟĔŜŅľĬħœĺƟȮŐĸŃěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟŐĔƞľĸńĔĽŌĨĶŏıŊŗŀħŜŅŏĬŇĬĔŅĶĔŜŅĔńĭȮ
ĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 5.4ȮĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮĪŋĔĳŅėĔŅĶĻŉĔļŅȮ
ŐĸŃĬŜŅįĸĔŅĶħŜŅŏĬŇĬĔŅĶĴŅĮĶŃŏĴŇĬȮŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅŏıŊŗŀėŋĦĳŅıĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĶĺĴĩŉĚŏĽĬŀŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĮƖĩńħœĮ 
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4,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
 6.1ȮĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮħŜŅŏĬŇĬĔŅĶěńħĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮĨĸŀħěĬĪŋĬĺŇěńĵĽŜŅľĶńĭŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅȮőħĵĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮĺŅĚĔġŏĔĦĤƢŐĸŃ
ŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĔŅĶěńħĽĶĶĚĭĮĶŃĴŅĦŐĸŃĪŋĬĺŇěńĵŒľƟŏľĴŅŃĽĴĔńĭŏĚŇĬĚĭĮĶŃĴŅĦŐĸŃėĺŅĴěŜŅŏĮƦĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ  
 6.2ȮĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 

ľĸńĔĽŌĨĶœħƟħŜŅŏĬŇĬĔŅĶěńħĽĶĶĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮŏĝƞĬȮľƟŀĚŏĶňĵĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮŀŋĮĔĶĦƢőĽĨĪńĻĬŌĮĔĶĦƢȮ
ŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶŏĕƟŅĩŉĚģŅĬĕƟŀĴŌĸĪňŗěŜŅŏĮƦĬŐĸŃĽŜŅėńĠĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮĶĺĴĩŉĚŏŀĔĽŅĶĺŇĝŅĔŅĶȮŒľƟĴňėĺŅĴŏľĴŅŃĽĴĨƞŀ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶłȮ 
 6.3ȮĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĽŇŗĚ
ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŐĸŃŀŅěŅĶĵƢŒĬľĸńĔĽŌĨĶȮŏıŊŗŀěńħĪŜŅŐįĬĔŅĶěńħľŅĺńĽħŋėĶŋĳńĦĤƢȮŏĽĬŀĨƞŀėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀıŇěŅĶĦŅ 
 6.4ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 

ľĸńĔĽŌĨĶĴňĔŅĶěńħĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮĪŋĔĮƖĔŅĶĻŉĔļŅȮ
ĞŉŗĚĴňľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃĶĺĭĶĺĴįĸĮĶŃŏĴŇĬȮŐĸŃĮĶŃĝŋĴŏıŊŗŀěńħĽĶĶ
ĽŇŗĚĽĬńĭĽĬŋĬŐĸŃĪĶńıĵŅĔĶĨŅĴįĸĔŅĶĮĶŃŏĴŇĬ ŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶł 
  
5,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators) 
ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮȮ&Key Performance Indicators) ĕŀĚľĸńĔĽŌĨĶ 
ĝĬŇħĕŀĚĨńĺĭƞĚĝňŘȮ8ȮȮĔĶŃĭĺĬĔŅĶ 
ŏĔĦĤƢĴŅĨĶģŅĬȮ8ȮȮĶŃħńĭ 
 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖȮ
0365 

ĮƖ 
2566 

ĮƖ 
2567 

ĮƖ 
0346 

ĮƖ 
0347 

&/'ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮőħĵĴň
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴħƟĺĵ 

X X X X X 

&0'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-
ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

X X X X X 

&1'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħ
ĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅȮĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĕƟŅĴ
ĽĩŅĭńĬ 

X X X X X 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖȮ
0365 

ĮƖ 
2566 

ĮƖ 
2567 

ĮƖ 
0346 

ĮƖ 
0347 

&2'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮĴėŀ,
4ȮĳŅĵŒĬȮ45ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅȮ
ĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĕƟŅĴĽĩŅĭńĬ 

X X X X X 

&3'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,5ȮĳŅĵŒĬȮ
4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

X X X X X 

&4'ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗ
ĔŜŅľĬħŒĬȮĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĶŅĵĺŇĝŅĪňŗ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĕƟŅĴĽĩŅĭńĬ 

X X X X X 

&5'ȮĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮ
Ĵėŀ,5ȮĮƖĪňŗŐĸƟĺ 

 X X X X 

&6'ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

X X X X X 

&7'ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ/ľĶŊŀ
ĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

X X X X X 

&/.'ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅ
ĺŇĝŅĔŅĶȮŐĸŃ/ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 

X X X X X 

&//'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅı
ľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

 X X X X 

&/0'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵ
ĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

  X X X 

ĶĺĴĨńĺĭƞĚĝňŘȮ&Ĩńĺ'ȮŒĬŐĨƞĸŃĮƖ 9 // /0 12 12 
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ŏĔĦĤƢĮĶŃŏĴŇĬ 
 ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮłȮĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮħńĚĬňŘ 
 ĴňěŜŅĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ6.ȮĕŀĚĨńĺĭƞĚĝňŘĶĺĴȮőħĵıŇěŅĶĦŅěŅĔěŜŅĬĺĬĨńĺ
ĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
ĮƖĔŅĶĻŉĔļŅ ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮł 
0365 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ9ȮȮĨńĺ 
0366 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ11ȮȮĨńĺ 
0367 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ12ȮȮĨńĺ 
2568 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ12ȮȮĨńĺ 
2569 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ12ȮȮĨńĺ 
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ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 
/,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 /,/ȮĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  /,/,/ȮĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĵƞŀĵȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅȮĔŅĶŀĳŇĮĶŅĵőĨƟĨŀĭěŅĔĬńĔĻŉĔļŅȮ
ĔŅĶĨŀĭėŜŅĩŅĴĕŀĚĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮĶĺĴĪńŘĚĔŅĶĪħĽŀĭĔĸŅĚĳŅėŐĸŃĮĸŅĵĳŅė 
  /,/,0ȮěńħŒľƟĴňĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅȮĮĶŃŏĴŇĬĔŅĶĽŀĬȮŐĸŃĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅ 
 /,0ȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  /,0,/ȮĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢĪŋĔĶŅĵĺŇĝŅȮŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅįƞŅĬȮŏėĶŊŀĕƞŅĵ
ŀŇĬŏĪŀĶƢŏĬŖĨĨŅĴŐĭĭĲŀĶƢĴĪňŗėĦŃĔŜŅľĬħ 
  /,0,0ȮįĸĔŅĶĮĶŃŏĴŇĬěŃěńħĽƞĚŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃĮĶŃīŅĬľĸńĔĽŌĨĶŏıŊŗŀĮĶńĭĮĶŋĚĨƞŀœĮ 
  /,0,1ȮėĦŃĶĺĭĶĺĴįĸĔŅĶĮĶŃŏĴŇĬĪňŗŏĮƦĬėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶĮĶńĭĮĶŋĚĪńĔļŃĔŅĶĽŀĬȮŏıŊŗŀĬŜŅĴŅĺŅĚŐįĬȮ
ıńĥĬŅŒľƟĽŀħėĸƟŀĚŐĸŃ-ľĶŊŀĮĶńĭĮĶŋĚĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴĔńĭĶŅĵĺŇĝŅŐĸŃĽĩŅĬĔŅĶĦƢĕŀĚėĦŃ 
 
0,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĕŀĚľĸńĔĽŌĨĶȮőħĵĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶħŜŅŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶěŅĔĬńĔĻŉĔļŅȮŀŅěŅĶĵƢȮŐĸŃĭńĦĤŇĨȮĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĨƞŀĭńĦĤŇĨĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮȮŐĸŃĔŅĶĮĶŃŏĴŇĬĸńĔļĦŃ
ĭńĦĤŇĨıŉĚĮĶŃĽĚėƢĕŀĚĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖŐĸŃĭńĦĤŇĨȮŐĸƟĺĶŅĵĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĚŅĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ
ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 
 
1,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶȮ 
 ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬŏĮƦĬĮĶŃěŜŅĪŋĔĮƖȮőħĵŒĝƟŏĔĦĤƢȮAUN-QA ľĶŊŀŏĔĦĤƢŀŊŗĬĪňŗĴľŅĺŇĪĵŅĸńĵ
ŏľŖĬĝŀĭȮőħĵŀĚėƢĮĶŃĔŀĭȮėŋĦĽĴĭńĨŇŏĜıŅŃĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬȮŒľƟŏĮƦĬœĮĨŅĴĪňŗ
ĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 
 ŒľƟĪŋĔľĸńĔĽŌĨĶĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŏĮƦĬĶŃĵŃȮŕȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĨŅĴĶŀĭ
ĶŃĵŃŏĺĸŅĕŀĚľĸńĔĽŌĨĶȮľĶŊŀĪŋĔĶŀĭȮ3ȮĮƖ 
 
2,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
 2,/ȮĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅ 
 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶıŇěŅĶĦŅĶŅĵĺŇĝŅŐĸŃĽŅĶŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵĨƞŀėĺŅĴĔƟŅĺľĬƟŅĕŀĚ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňĮƤěěŋĭńĬȮŐĸƟĺĶŅĵĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĚŅĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇ
ĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀıŇěŅĶĦŅĮĶńĭĮĶŋĚĶŅĵĺŇĝŅĨƞŀœĮ 
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 2,0ȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
  2,0,/ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŐĨƞĚĨńŘĚ
ėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
  2,0,0ȮėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĻŉĔļŅėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĔŅĶŒĬĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃ
ŀŀĔŐĭĭőėĶĚĽĶƟŅĚŐĸŃĽŅĶŃĕŀĚľĸńĔĽŌĨĶĪňŗŏľĴŅŃĽĴŐĸŃĪńĬĽĴńĵ 
  2,0,1ȮėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶıŇěŅĶĦŅĕƟŀŏĽĬŀŐĬŃŐĸŃĕƟŀĺŇıŅĔļƢľĸńĔĽŌĨĶĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ 
  2,0,2ȮėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶěńħĪŜŅȮĶƞŅĚȮĴėŀ,0ȮĕŀĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮŏıŊŗŀŏĽĬŀėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 
  2,0,3ȮėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬŜŅĶƞŅĚȮĴėŀ,0ȮĕŀĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮŏĽĬŀĨŅĴĔĶŃĭĺĬĔŅĶ
ĔĸńŗĬĔĶŀĚĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĔƞŀĬĬŜŅŏĽĬŀĽĳŅĴľŅĺŇĪĵŅĸńĵŒľƟėĺŅĴŏľŖĬĝŀĭ 
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ĳŅėįĬĺĔȮĔȮ 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2561 
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