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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ &ĳŅļŅŀńĚĔķļ'  8ȮM.Eng.  (Metallurgical Engineering) 

 
3,ȮĺŇĝŅŏŀĔȮ&ĩƟŅĴň' 
 œĴƞĴň 
 
4,ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
 ŐįĬȮĔȮ2 Research Track (ĺŇĪĵŅĬŇıĬīƢ'Ȯ   ěŜŅĬĺĬȮ2.ȮľĬƞĺĵĔŇĨ 
 ŐįĬȮĕȮProfessional Track (őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ' ěŜŅĬĺĬȮ2.ȮľĬƞĺĵĔŇĨ 
 
5,ȮĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
5,/ȮĶŌĮŐĭĭȮ 
  ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪȮ0ȮĮƖȮœħƟŐĔƞȮŐįĬȮĔ0ȮŐĸŃȮŐįĬȮĕ 

3,2ȮĳŅļŅĪňŗŒĝƟȮȮ 
 ľĸńĔĽŌĨĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅœĪĵȮ 
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3,3ȮĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
 ĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵœħƟȮ 
3,4ȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
 ľĸńĔĽŌĨĶĴňėĺŅĴĶƞĺĴĴŊŀĔńĭŀĚėƢĔĶŀŊŗĬȮŕȮĕŀĚľĬƞĺĵĚŅĬĳŅėĶńģŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏĝƞĬȮĻŌĬĵƢŏĪėőĬőĸĵňőĸľŃ
ŐĸŃĺńĽħŋŐľƞĚĝŅĨŇŐĸŃĽĩŅĭńĬĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐľƞĚĮĶŃŏĪĻœĪĵȮ őħĵŏĮƦĬėĺŅĴĶƞĺĴĴŊŀĪŅĚ
ĺŇĝŅĔŅĶŒĬĸńĔļĦŃĕŀĚĔŅĶĪŜŅĺŇěńĵĶƞĺĴĔńĬȮ ĔŅĶĽĬńĭĽĬŋĬŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĪŅĚőĸľŃĺŇĪĵŅĕńŘĬĽŌĚȮ őħĵĴň
įĸĚŅĬĺŇěńĵœħƟĶńĭĔŅĶŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪńŘĚĶŃħńĭĬŅĬŅĝŅĨŇŐĸŃĶŃħńĭĝŅĨŇěŜŅĬĺĬĴŅĔȮ &ŐĽħĚŒĬ
ĳŅėįĬĺĔ ĝȮ'ȮŒĬĽƞĺĬĕŀĚĳŅėŏŀĔĝĬľĸńĔĽŌĨĶĴňėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶĔńĭĭĶŇļńĪ ŏŀŖĴœĲĺƢȮ ŏŀŖĬěŇŏĬňĵĶŇŗĚȮ
&ĮĶŃŏĪĻœĪĵ' ĨńĺŐĪĬěŜŅľĬƞŅĵőĮĶŐĔĶĴěŜŅĸŀĚĔŅĶœľĸĕŀĚĬŘŜŅőĸľŃȮMagmaȮ&Magma Casting Simulation' 
ŒĬĔĶŃĭĺĬĔŅĶľĸƞŀőĸľŃȮĪňŗŒľƟĔŅĶĽĬńĭĽĬŋĬőĮĶŐĔĶĴĽŜŅľĶńĭŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĚŅĬĺŇěńĵ ıĶƟŀĴĪńŘĚŀĚėƢ
ėĺŅĴĶŌƟŐĸŃįŌƟŏĝňŗĵĺĝŅĠħƟŅĬĔŅĶěŜŅĸŀĚĔŅĶœľĸĕŀĚĬŘŜŅőĸľŃȮ ŐĸŃėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶĔńĭĭĶŇļńĪĭŌľƢŏĸƞŀȮ
&œĪĵŐĸĬħƢ'ȮŒĬĔŅĶĽĬńĭĽĬŋĬŀĚėƢėĺŅĴĶŌƟŐĸŃįŌƟŏĝňŗĵĺĝŅĠħƟŅĬĔŅĶľĸƞŀĜňħȮ&Die casting'Ȯ&ŐĽħĚŒĬĳŅėįĬĺĔ ĝȮ' 

ĬŀĔěŅĔĬńŘĬľĸńĔĽŌĨĶĵńĚĴňėĺŅĴĽńĴıńĬīƢŀńĬħňĵŇŗĚĔńĭĽĴŅėĴĨƞŅĚȮŕȮĪňŗıĶƟŀĴěŃŒľƟėĺŅĴĶƞĺĴĴŊŀŒĬĪŅĚ
ĺŇĝŅĔŅĶŏıŊŗŀĽĶƟŅĚŏėĶŊŀĕƞŅĵĪŅĚĺŇĝŅĔŅĶĶŃľĺƞŅĚľĸńĔĽŌĨĶĔńĭľĬƞĺĵĚŅĬĳŅėŏŀĔĝĬȮĭĶŇļńĪȮŐĸŃįŌƟĮĶŃĔŀĭĔŅĶ
ħƟŅĬĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭőĸľŃĺŇĪĵŅœħƟőħĵĨĶĚȮŏĝƞĬȮĽĴŅėĴŀŋĨĽŅľĔĶĶĴľĸƞŀőĸľŃœĪĵ (Thai Foundry 
Association; TFA)ȮĽĴŅėĴĔŅĶĽŉĔľĶŀŐĸŃĔŅĶľĸƞŀĸŊŗĬœĪĵȮ(Thai Tribology Association; TTA)ȮŐĸŃ
ĽĴŅėĴĔŅĶĔńħĔĶƞŀĬőĸľŃŐĸŃĺńĽħŋœĪĵ (Thai Corrosion of Metals and Materials Association; TCMA)Ȯ
ŏĮƦĬĨƟĬ 
3,5ȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
 ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
4,ȮĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ ĔŜŅľĬħŏĮƕħĽŀĬŏħŊŀĬȮȮĽŇĚľŅėĴȮȮı,Ļ,Ȯ0342Ȯ ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ/ȮȮĮƖĔŅĶĻŉĔļŅȮ0342 

   ŏĶŇŗĴŒĝƟĴŅĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ,,,,2545..,,,Ȯ&ĶŃĭŋĮƖȮı,Ļ,ȮĕŀĚľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬėĶńŘĚŐĶĔ' 
   œħƟıŇěŅĶĦŅĔĸńŗĬĔĶŀĚőħĵĽĳŅĺŇĝŅĔŅĶȮȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ,,,5,,,-,,,0342,,, 
   ŏĴŊŗŀĺńĬĪňŗ,,,,,,/0,,,,,,,ȮŏħŊŀĬ,,,,ĔĶĔġŅėĴ,,,,,,,,,Ȯı,Ļ,Ȯ,,,0342,,,, 
   œħƟĶńĭŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵłȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ,,,,242,,,,, 
  ȮȮȮ  ŏĴŊŗŀĺńĬĪňŗ,,,,2,,,ȮŏħŊŀĬ,,,ĽŇĚľŅėĴ,,,,Ȯı,Ļ,Ȯ,,,,0342,,,, 
ĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶŏħŇĴ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

 

 

 

http://www.tcma.or.th/index.php/2-2013-11-22-03-15-29
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5, ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 

ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı.Ļ.Ȯ

2552 ŒĬĮƖĔŅĶĻŉĔļŅȮ2564 

8,Ȯ ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 &1'Ȯ ĬńĔĺŇěńĵ 
 &2' ĺŇĻĺĔĶŀŀĔŐĭĭĺŇīňĔŅĶĪŜŅĚŅĬľĶŊŀĔŅĶįĸŇĨ 
 &1'ȮȮĺŇĻĺĔĶĺŅĚŐįĬŐĸŃėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨ 
 &2'Ȯ ĺŇĻĺĔĶėĺĭėŋĴėŋĦĳŅıŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 
 &5'Ȯ ĮĶŃĔŀĭŀŅĝňıĽƞĺĬĨńĺ 
7,ȮĝŊŗŀȮĽĔŋĸȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĸŜŅħńĭĪňŗ ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ,
ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ'Ȯ 
&ŏĶňĵĚěŅĔėŋĦĺŋĥŇĽŌĚĽŋħěĬĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň' 

1 ĶĻ, ħĶ,ŏĝŅĺĸŇĨȮȮĸŇŘĴĴĦňĺŇěŇĨĶȮ - Nh.B, (Metallurgical Engineering), University of 
Wisconsin, U.S.A. (2...) 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ'*ȮĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&2536) 

0 ħĶ.œıĭŌĸĵƢȮȮĝƞĺĚĪŀĚ - Dr.-Ing,Ȯ(Mechanical Engineering), Technical 
University of Munich, Germany (2006) 

- Dipl.-Ing,Ȯ(Mechanical Engineering), Technical 
University of Hannover, Germany (2001) 

1 ħĶ,ĻŋĳķĔļƢȮĭŋĠŏĪňĵĶ - ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0331' 

- ĺĪ,Ĵ,Ȯ&ĬŇĺŏėĸňĵĶƢ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵȮ
&0323'ȮȮ 

- ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ ĮĶŃŏĪĻœĪĵȮ&0320' 
 
/.,ȮĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
Ȯ ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
//,ȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶȮ 
//,/ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮ 
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 ĮƤěěŋĭńĬőĸĔŀŋĨĽŅľĔĶĶĴŏĶŇŗĴŏĕƟŅĽŌƞĵŋėȮ2,.ȮĪňŗĶŃĭĭħŇěŇĪńĸŐĸŃŏĪėőĬőĸĵňĨƞŅĚȮŕ ŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ŀĵƞŅĚĶĺħŏĶŖĺĽƞĚįĸĨƞŀĔŅĶŐĕƞĚĕńĬŐĸŃıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻ ĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴȮĔŅĶĸħĨƟĬĪŋĬĔŅĶįĸŇĨȮ
ŐĸŃĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĔĶŃĭĺĬĔŅĶįĸŇĨěŃĝƞĺĵŏıŇŗĴĻńĔĵĳŅıŒĬĔŅĶŐĕƞĚĕńĬȮĪŜŅŒľƟŏĔŇħĔŅĶıńĥĬŅ
ŏĻĶļģĔŇěŒľƟĴňėĺŅĴŏěĶŇĠĔƟŅĺľĬƟŅĴŅĔĕŉŘĬȮĔŅĶĴňĶŃĭĭĔŅĶěńħĔŅĶĪňŗħňȮĔŅĶĺŇŏėĶŅŃľƢįĸĔĶŃĪĭĨƞŅĚȮŕ œħƟŀĵƞŅĚ
ŏĪňŗĵĚĨĶĚŐĸŃŐĴƞĬĵŜŅȮĔŅĶŐĔƟœĕĮƤĠľŅĨƞŅĚȮŕ ŒĬŀŋĨĽŅľĔĶĶĴĪňŗĽĩŅĬĔŅĶĦƢěĶŇĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĪńĬŏĺĸŅȮěŉĚ
ĴňėĺŅĴěŜŅŏĮƦĬŀĵƞŅĚĵŇŗĚȮőħĵŏĜıŅŃŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨĵŅĬĵĬĨƢȮĶŃĭĭĶŅĚȮŀŅĔŅĻĵŅĬȮŐĸŃŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĔŅĶįĸŇĨőĸľŃȮĞŉŗĚĸƟĺĬĨƟŀĚŀŅĻńĵėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠěŅĔĭŋėĸŅĔĶŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
 ŐĬĺĪŅĚĽŜŅėńĠŐĬĺĪŅĚľĬŉŗĚŒĬĔŅĶıńĥĬŅĳŅėŀŋĨĽŅľĔĶĶĴĕŀĚĮĶŃŏĪĻŒľƟĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚ
ŏĻĶļģĔŇěŐĸŃŀŋĨĽŅľĔĶĶĴĵŋėȮ4.0Ȯ ėŊŀȮĔŅĶıńĥĬŅĭŋėĸŅĔĶȮĞŉŗĚľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴőĸľĔŅĶȮœħƟĨĶŃľĬńĔĩŉĚėĺŅĽŜŅėńĠŒĬĮĶŃŏħŖĬĬňŘŏĮƦĬŀĵƞŅĚħňŐĸŃœħƟĪŜŅĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪňŗŏŀŊŘŀĨƞŀ
ĔŅĶıńĥĬŅĭŋėĸŅĔĶȮŏŀŊŘŀŒľƟĔńĭįŌƟŏĶňĵĬĪňŗĴŅěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃĳŅėĽƞĺĬĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀŏĮƦĬĝƞŀĚĪŅĚŒĬ
ĔŅĶŏĽĶŇĴĪńĔļŃŒľĴƞȮ&Upskill) ŐĸŃŏıŇŗĴĪńĔļŃŒľĴƞĪňŗěŜŅŏĮƦĬȮ&Reskill)ȮŏĬŊŘŀľŅŒĬĔŅĶŏĶňĵĬĴňėĺŅĴĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňŐĸŃĔŅĶŒĝƟĚŅĬŒĬĮƤěěŋĭńĬȮŏĪėőĬőĸĵňĔŅĶįĸŇĨŒľĴƞŐĸŃĴňĴŌĸėƞŅĚŅĬĽŌĚȮŏĬŊŘŀľŅĔĶŃĝńĭŏľĴŅŃĽĴĪňŗěŃ
ĽŅĴŅĶĩĬŜŅœĮŒĝƟĚŅĬœħƟĪńĬĪňȮŏĬƟĬĔŅĶĽŀĬŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩėƟĬėĺƟŅľŅĕƟŀĴŌĸœħƟħƟĺĵĨĬŏŀĚȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸ
ěŅĔĚŅĬĺŇěńĵŒľƟĪńĬĔńĭĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬȮĔŅĶŐĔƟĮƤĠľŅŒĬĸńĔļĦŃĕŀĚĔŅĶĺŇěńĵȮŏĬƟĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟ
ĪňŗĴňŀĵŌƞŏıŊŗŀĨƞŀĵŀħŒĝƟĚŅĬŏĝŇĚĬĺńĨĔĶĶĴȮŐĸŃľĺńĚĺƞŅĔŅĶıńĥĬŅĪńĔļŃėĺŅĴĽŅĴŅĶĩĕŀĚĺŇĻĺĔĶȮĪńŘĚŒĬħƟŅĬĔŅĶ
ėƟĬėĺƟŅľŅĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅŒĬĸńĔļĦŃĚŅĬĺŇěńĵȮěŃĝƞĺĵŒľƟŏĔŇħĔŅĶıńĥĬŅŏĻĶļģĔŇě
ŀŋĨĽŅľĔĶĶĴĕŀĚĮĶŃŏĪĻŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĵńŗĚĵŊĬœħƟ 
//,0ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
 ěŅĔıńĥĬŅĔŅĶĪŅĚĽńĚėĴĪňŗŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺħƟĺĵĽŊŗŀħŇěŇĪńĸȮŐľĸƞĚėĺŅĴĶŌƟŐĭĭħńŘĚŏħŇĴĩŌĔ
ĮĶńĭŏĮĸňŗĵĬœĮȮįŌƟėĬĽŅĴŅĶĩŏĕƟŅĩŉĚĮĶŇĴŅĦĕƟŀĴŌĸĴľŅĻŅĸȮĕƟŀĴŌĸėĺŅĴĶŌƟěŉĚœĴƞĩŌĔěŜŅĔńħŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅħńĚĪňŗ
ŏėĵŏĮƦĬĴŅ įĬĺĔĔńĭĽĩŅĬĔŅĶĦƢĪŅĚĔŅĶŐĕƞĚĕńĬĔńĭįŌƟĶƞĺĴĺŇĝŅĝňıŀŊŗĬȮŕȮĪŜŅŒľƟįŌƟĪňŗĽĬŒěĻŉĔļŅĨƞŀȮĴňĴŋĴĴŀĚĔńĭ
ľĸńĔĽŌĨĶœĴƞŒĝƞŐėƞĮĶŇĠĠŅȮŐĨƞĸĚĸŉĔŏĬŊŘŀľŅėĺŅĴĶŌƟĪňŗěŃœħƟěŅĔĔŅĶŏĶňĵĬĪňŗĨƟŀĚĴňėĺŅĴĔĶŃĝńĭȮĝńħŏěĬȮŐĸŃŏľŖĬ
ĮĶŃőĵĝĬƢěŅĔĔŅĶĬŜŅœĮŒĝƟœħƟŏĶŖĺĪňŗĽŋħȮĶĺĴœĮĩŉĚőŀĔŅĽŒĬĔŅĶĪŜŅĚŅĬįƞŅĬĶŃĭĭĔŅĶĶńĭĶŀĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ľĶŊŀĪŅĚĺŇĝŅĝňıȮ 
 ľĸńĔĽŌĨĶěŉĚœħƟĬŜŅıńĥĬŅĔŅĶĪŅĚĽńĚėĴŏľĸƞŅĬňŘȮĴŅŏĮƦĬĮĶŃŏħŖĬŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮőħĵĵńĚėĚĴň
ĭĪĭŅĪĔŅĶŏĮƦĬŐľĸƞĚėĺŅĴĶŌƟľĸńĔħƟŅĬĺŇĻĺĔĶĶĴőĸľĔŅĶȮŐĨƞŏıŇŗĴėĺŅĴėĸƞŀĚĨńĺŒĬĔŅĶěńħĔŅĶėĺŅĴĶŌƟȮŏĬƟĬıńĥĬŅ
ŀĚėƢėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮĮĶńĭŏĮĸňŗĵĬĶŅĵĺŇĝŅŒľƟĴňėĺŅĴĔĶŃĝńĭȮĨĶĚĨƞŀ
ĮĶŃŏħŖĬĮƤĠľŅĪňŗĴňőŀĔŅĽıĭŒĬĳŅėŀŋĨĽŅľĔĶĶĴěĶŇĚȮőħĵŒĝƟŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭȮMicro-
credentialsȮŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬĪňŗĪŜŅĚŅĬœĮħƟĺĵőħĵĶŃĭĭȮCredit bank ŏĬƟĬėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶĽŊŗŀĽŅĶ
ĪŅĚĺŇĝŅĔŅĶȮŀňĔĪńŘĚŏıŇŗĴĶŅĵĺŇĝŅĪňŗŏıŇŗĴĪńĔļŃħƟŅĬĚŅĬĺŇěńĵȮŒľƟĽŀħėĸƟŀĚĔńĭŐĬĺĪŅĚĔŅĶıńĥĬŅĮĶŃŏĪĻħƟĺĵŀĚėƢ
ėĺŅĴĶŌƟȮŏıŊŗŀŒľƟĽńĚėĴĽŅĴŅĶĩĔƟŅĺĕƟŅĴĮƤĠľŅĔńĭħńĔĶŅĵœħƟĮŅĬĔĸŅĚȮĶĺĴœĮĩŉĚĔŅĶĴňěŇĨĽŜŅĬŉĔĪňŗħňĨƞŀěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňıȮŒĝƟŏĪėőĬőĸĵňŀĵƞŅĚĜĸŅħŏıŊŗŀŒľƟŏĔŇħįĸĔĶŃĪĭħƟŅĬĸĭĬƟŀĵĪňŗĽŋħĨƞŀĽĳŅıŐĺħĸƟŀĴ 
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5            Ĵėŀ,0ȮKMUTT 

/0,ȮįĸĔĶŃĪĭěŅĔȮĕƟŀȮ11ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 

/0,/ȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
 įĸĔĶŃĪĭěŅĔĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŜŅŏĮƦĬĨƟŀĚıńĥĬŅŒĬŏĝŇĚĶŋĔĳŅĵŒĨƟ
ŀŋĨĽŅľĔĶĶĴĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚœĮŏıŊŗŀįĸŇĨĭŋėĸŅĔĶħƟŅĬĺŇĻĺĔĶőĸľĔŅĶŒľƟĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬœħƟĨŅĴ
ĺŇĺńĥĬŅĔŅĶĪŅĚŏĪėőĬőĸĵňȮĽĶƟŅĚĭŋėĸŅĔĶĪŅĚĺŇĻĺĔĶĶĴőĸľĔŅĶ ĪňŗĴňėĺŅĴıĶƟŀĴĪňŗěŃĮĢŇĭńĨŇĚŅĬŒĬŀĚėƢĔĶĳŅėĶńģ
ŐĸŃĳŅėŏŀĔĝĬ ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĢŇĭńĨŇĚŅĬľĶŊŀĺŇěńĵıńĥĬŅŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴȮĪŜŅĚŅĬŏĮƦĬĪňĴ Ĵň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺŏĶňĵĬĶŌƟŏĪėőĬőĸĵňŒľĴƞŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟĔńĭŀĚėƢĔĶ ŐĸŃĴňėŋĦīĶĶĴ ěĶŇĵīĶĶĴŒĬ
ĺŇĝŅĝňıȮ 
/0,0ȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶœħƟĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗŏĬƟĬĔŅĶŏĮƦĬĽĩŅĭńĬĺŇěńĵ ŏıŊŗŀĔŅĶĽĶƟŅĚ
ėĺŅĴŏĮƦĬŏĸŇĻŒĬĔŅĶĮĶŃĵŋĔĨƢŏĪėőĬőĸĵňĶĺĴœĮĩŉĚıńĥĬŅĬĺńĨĔĶĶĴŀňĔĪńŘĚĵńĚŏĮƦĬĳŅĶŃľĬŉŗĚĕŀĚıńĬīĔŇěħƟŅĬĔŅĶ
įĸŇĨĭńĦĤŇĨĕŀĚĴľŅĺŇĪĵŅĸńĵ 
/1,ȮėĺŅĴĽńĴıńĬīƢȮ&ĩƟŅĴň'ȮĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ 
ĴňĶŅĵĺŇĝŅĪňŗĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĶƞĺĴŒĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶ

ŏĝŊŗŀĴ ŐĸŃľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶŐĸŃĶŃĭĭĔŅĶįĸŇĨȮĕŀĚ
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
13.1 ĔĸŋƞĴĺŇĝŅ-ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬȮ 
ľĴĺħĺŇĝŅĳŅļŅŀńĚĔķļȮœħƟŐĔƞȮLNG 550 ĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ

&Remedial English Course for Post Graduate Students)ȮěŜŅĬĺĬȮ2ȮľĬƞĺĵĔŇĨ ŐĸŃ LNG 600 ĺŇĝŅ
ĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ (In-sessional English Course 
for Post Graduate Students) ěŜŅĬĺĬȮ3ȮľĬƞĺĵĔŇĨȮĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŀŅěŅĶĵƢěŅĔėĦŃĻŇĸĮĻŅĽĨĶƢȮőħĵėĦŃĻŇĸĮĻŅĽĨĶƢȮœħƟŏĮƕħŒľƟĬńĔĻŉĔļŅ
ĕŀĚĽŅĕŅĺŇĝŅłȮĸĚĪŃŏĭňĵĬĨŅĴĶŃħńĭėĺŅĴĶŌƟȮĪňŗœħƟĶńĭĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļ 
13,2ȮĔĸŋƞĴĺŇĝŅ-ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬȮ 
ĶŅĵĺŇĝŅŏĶňĵĬĶƞĺĴȮ&Cross listed'ȮȮľĴŅĵĩŉĚĶŅĵĺŇĝŅĪňŗĴňŏĬŊŘŀľŅŏħňĵĺĔńĬŐĨƞŐĵĔĶľńĽĨŅĴľĸńĔĽŌĨĶ

ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĶƞĺĴĔńĭľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ 
ŐĸŃľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶŐĸŃĶŃĭĭĔŅĶįĸŇĨȮőħĵĬńĭŏĮƦĬ
ĶŅĵĺŇĝŅŏĶňĵĬĕŀĚľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 

- ĪŋĔĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĪňŗŏĮƕħĽŀĬŒĬ
ĳŅėĔŅĶĻŉĔļŅĬńŘĬ ŕȮŏıŊŗŀŒľƟėĶĭľĬƞĺĵĔŇĨĨŅĴĪňŗľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴőĸľĔŅĶĔŜŅľĬħȮ&24ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĔŅĶŏĶňĵĬŒĬŐįĬȮȮĔȮ0ȮResearch TrackȮŐĸŃȮ30 
ľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĔŅĶŏĶňĵĬŒĬŐįĬȮĕȮProfessional Track'ȮőħĵŏıŊŗŀŒľƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĬńĔĻŉĔļŅ
ěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĔĸŋƞĴĺŇĝŅĕŀĚľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴ
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őĸľĔŅĶœĴƞĬƟŀĵĔĺƞŅȮ20 ľĬƞĺĵĔŇĨȮ&ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗŏĶňĵĬȮŐįĬȮȮĔȮ0ȮResearch Track'ȮŐĸŃœĴƞ
ĨŗŜŅĔĺƞŅȮ25 ľĬƞĺĵĔŇĨȮ&ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗŏĶňĵĬȮŐįĬȮĕȮProfessional Track'Ȯ 

- ĪŋĔĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶŐĸŃĶŃĭĭĔŅĶ
įĸŇĨĪňŗŏĮƕħĽŀĬŒĬĳŅėĔŅĶĻŉĔļŅĬńŘĬ ŕȮŏıŊŗŀŒľƟėĶĭľĬƞĺĵĔŇĨĨŅĴĪňŗľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶ
ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶĔŜŅľĬħȮ&24ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĔŅĶŏĶňĵĬŒĬŐįĬȮȮĔȮ0Ȯ
Research TrackȮŐĸŃȮ30 ľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĔŅĶŏĶňĵĬŒĬŐįĬȮĕȮProfessional Track'ȮőħĵŏıŊŗŀŒľƟ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĬńĔĻŉĔļŅěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĔĸŋƞĴĺŇĝŅĕŀĚľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶ
ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶœĴƞĬƟŀĵĔĺƞŅȮ20 ľĬƞĺĵĔŇĨȮ&ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗŏĶňĵĬȮŐįĬȮȮ
ĔȮ0ȮResearch Track'ȮŐĸŃœĴƞĨŗŜŅĔĺƞŅȮ25 ľĬƞĺĵĔŇĨȮ&ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗŏĶňĵĬȮŐįĬȮĕȮ
Professional Track' 

 
13,3ȮĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 
 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃĪŜŅľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬĔńĭĳŅėĺŇĝŅ-ĽŅĵĺŇĝŅ-ĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶ
ĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶěńħĔŅĶĻŉĔļŅŒĬĽƞĺĬĺŇĝŅıŊŘĬģŅĬȮŐĸŃėĶŀĭėĸŋĴŏĬŊŘŀľŅĽŅĶŃħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅĵŒĬĳŅėĺŇĝŅȮĶĺĴĪńŘĚħŌŐĸĳŅĶŃĚŅĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŒľƟŏľĴŅŃĽĴ 
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ľĴĺħĪňŗȮ0ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
1,1 ĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶ 
 ľĸńĔĽŌĨĶĴňĮĶńĝĠŅŒĬĔŅĶįĸŇĨĴľŅĭńĦĤŇĨľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴ
őĸľĔŅĶĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŀĵƞŅĚĩƞŀĚŐĪƟŒĬħƟŅĬĺŇĻĺĔĶĶĴőĸľĔŅĶȮĴňėĺŅĴŏĮƦĬĴŊŀŀŅĝňıŐĸŃŏĮƦĬ
ĴŅĨĶģŅĬĽŅĔĸȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶĻŅĽĨĶƢħńĚĔĸƞŅĺŒĬĔŅĶŐĔƟœĕĮƤĠľŅħƟŅĬĔŅĶŒĝƟĚŅĬőĸľŃŐĸŃőĸľŃĺŇĪĵŅĪňŗ
ŏĔňŗĵĺĕƟŀĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴŀĵƞŅĚŏĮƦĬĶŃĭĭįƞŅĬĔĶŃĭĺĬĔŅĶĺŇěńĵȮĶĺĴĩŉĚĴňėĺŅĴŏĮƦĬįŌƟĬŜŅȮĴňėĺŅĴėŇħ
ĽĶƟŅĚĽĶĶėƢȮĴňėŋĦīĶĶĴȮŐĸŃěĶŇĵīĶĶĴȮŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıȮěŋħŏħƞĬĕŀĚľĸńĔĽŌĨĶ ėŊŀ ĴňĔŅĶěńħĔĶŃĭĺĬĺŇĝŅ
ŏĶňĵĬĕŀĚĻŅĽĨĶƢĪŅĚħƟŅĬőĸľŃĺŇĪĵŅȮĴňĔŅĶĭŌĶĦŅĔŅĶįƞŅĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŐĸŃőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴȮȮ
ŏĬƟĬėĺŅĴŏĕƟŅŒěĔŅĶŐĮĶįĸĔŅĶĺŇŏėĶŅŃľƢȮĪħĽŀĭĪňŗŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĽŅĔĸȮŏĝƞĬȮASTMȮAISI JIS ľĶŊŀȮISO 
ŏĮƦĬĨƟĬȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮŏĮƦĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴőĸľĔŅĶĪňŗįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴŐĕŖĚŐĔĶƞĚħƟŅĬ
ĺŇĻĺĔĶĶĴőĸľĔŅĶœħƟŀĵƞŅĚĽĴĭŌĶĦƢŐĭĭȮȮ 
1,2 ėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶ 
 ĮƤěěŋĭńĬŀŋĨĽŅľĔĶĶĴĕŀĚœĪĵŐĸŃĕŀĚőĸĔœħƟĔƟŅĺŏĕƟŅĽŌƞĵŋėŀŋĨĽŅľĔĶĶĴȮ2,.ȮĪňŗŏĪėőĬőĸĵňĨƞŅĚȮŕȮœħƟ
ıńĥĬŅœĮĽŌƞėĺŅĴŏĮƦĬŀńĨőĬĴńĨŇȮĴňĔŅĶįĸŇĨȮŐĸŃŏĸŊŀĔŒĝƟĚŅĬĺńĽħŋĶĺĴĩŉĚĚŅĬőĸľŃĪňŗĴňėĺŅĴľĸŅĔľĸŅĵŐĸŃ
ĞńĭĞƟŀĬĴŅĔĕŉŘĬȮĨƟŀĚĔŅĶĭŋėĸŅĔĶĪňŗĴňŀĚėƢėĺŅĴĶŌƟħƟŅĬőĸľŃĺŇĪĵŅĴŅĔĕŉŘĬȮĔŅĶŏıŇŗĴĻńĔĵĳŅıŒĬĔŅĶŐĕƞĚĕńĬĕŀĚ
ŀŋĨĽŅľĔĶĶĴĪńŘĚĳŅėĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶȮĨƟŀĚŀŅĻńĵĭŋėĸŅĔĶĪňŗĴňĪńĔļŃȮėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢěŅĔĕƟŀĴŌĸħƟŅĬőĸľŃĺŇĪĵŅŒĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴ
ĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶȮȮœħƟĩŌĔěńħĪŜŅĕŉŘĬĴŅŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶħńĚĔĸƞŅĺĕƟŅĚĨƟĬȮȮȮ
ĴľŅĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŃŏĮƦĬįŌƟĪňŗŏĕƟŅŒěĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĳŅıĶĺĴĕŀĚĔŅĶěńħĔŅĶŒĬħƟŅĬĨƞŅĚȮŕȮ
ŀĵƞŅĚĸŉĔĞŉŘĚȮĴňėĺŅĴŏĮƦĬĴŊŀŀŅĝňıȮŏĮƦĬĴľŅĭńĦĤŇĨĪňŗĶŀĭĶŌƟŏĶŊŗŀĚĴŅĨĶģŅĬĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭŒĬĶŃħńĭĽŅĔĸȮ
ĽŅĴŅĶĩŐĔƟĮƤĠľŅĔŅĶŒĝƟĚŅĬĺńĽħŋŐĸŃĔŅĶŏĸŊŀĔŒĝƟĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮȮĬŜŅœĮĽŌƞĔŅĶıńĥĬŅŐĸŃŐĕƞĚĕńĬĪňŗ
ĵńŗĚĵŊĬĕŀĚŀĚėƢĔĶ 
1.3 ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ  
/,1,/ ŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŀĵƞŅĚĩƞŀĚŐĪƟŒĬħƟŅĬĺŇĻĺĔĶĶĴőĸľĔŅĶȮőħĵŏĬƟĬĔŅĶŏıŇŗĴĕňħ
ėĺŅĴĽŅĴŅĶĩĪŅĚħƟŅĬĔŅĶĪŜŅĚŅĬĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶĺŇīňĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭĝŇŘĬĚŅĬ
őĸľŃœħƟŀĵƞŅĚĴŊŀŀŅĝňıŐĸŃŏĮƦĬĴŅĨĶģŅĬĽŅĔĸȮŀňĔĪńŘĚĽŅĴŅĶĩĭŌĶĦŅĔŅĶĻŅĽĨĶƢŒĬħƟŅĬĺŇĻĺĔĶĶĴőĸľĔŅĶŒĬĔŅĶ
ŐĔƟœĕĮƤĠľŅħƟŅĬĔŅĶŒĝƟĚŅĬőĸľŃŐĸŃőĸľŃĺŇĪĵŅĪňŗŏĔňŗĵĺĕƟŀĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴŀĵƞŅĚŏĮƦĬĶŃĭĭįƞŅĬ
ĔĶŃĭĺĬĔŅĶĺŇěńĵ 
/,1,0ȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚŒĬĔŅĶĽĶƟŅĚ
ĚŅĬĺŇěńĵľĶŊŀĔŅĶĪħĸŀĚ ŏıŊŗŀľŅĕƟŀĽĶŋĮŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴőĸľĔŅĶœħƟ 
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/,1,3ȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴŏĮƦĬįŌƟĬŜŅȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬħƟĺĵėŋĦīĶĶĴěĶŇĵīĶĶĴĶĺĴĪńŘĚĮĢŇĭńĨŇ 

ĨŅĴľĸńĔěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ 
/,1,4ȮŏıŊŗŀıńĥĬŅĕňħėĺŅĴĽŅĴŅĶĩŐĸŃőŀĔŅĽĕŀĚŀŅěŅĶĵƢŒĬĴľŅĺŇĪĵŅĸńĵőħĵŒľƟĴňőŀĔŅĽĪŜŅĚŅĬĶƞĺĴĔńĭ
ĬńĔĻŉĔļŅȮľĬƞĺĵĚŅĬĺŇěńĵĳŅĵĬŀĔȮŐĸŃŀĚėƢĔĶŏŀĔĝĬȮĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃŏıŊŗŀŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟįƞŅĬĔŅĶŒľƟ
ėŜŅĮĶŉĔļŅŐĔƞŀŋĨĽŅľĔĶĶĴŒĬĮĶŃŏĪĻ 
/,1,5ȮȮ ŏıŊŗŀĪŜŅĔŅĶĺŇěńĵȮıńĥĬŅȮŐĸŃĩƞŅĵĪŀħŏĪėőĬőĸĵňħƟŅĬőĸľŃĺŇĪĵŅȮŏıŊŗŀĔŅĶįĸŇĨŒľƟĔńĭŀŋĨĽŅľĔĶĶĴŐĸŃ
ľĬƞĺĵĚŅĬĺŇěńĵĨƞŅĚȮŕ 
1,4 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&Program Learning Outcome8ȮPLO'  
 
PLO-1: ŏĕƟŅŒěőĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨ 

PLO-1A ŀīŇĭŅĵĽĴĭńĨŇŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬŏĝŇĚĺŇĻĺĔĶĶĴĕŀĚĺńĽħŋĨŅĴĴŅĨĶģŅĬĽŅĔĸȮŏĝƞĬȮAISI 
ASTM JIS ľĶŊŀȮISO ŏĮƦĬĨƟĬ 

PLO-1B ŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚőĸľŃĳŅĵŒĨƟĽĳŅĺŃĔŅĶŒĝƟĚŅĬĮĔĨŇ ŐĸŃĪňŗŀŋĦľĳŌĴŇĵŇŗĚĵĺħȮ
&Extreme Temperature) ĶĺĴĪńŘĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚőėĶĚĽĶƟŅĚěŋĸĳŅėĔńĭĔĸœĔ
ėĺŅĴŏĽňĵľŅĵĳŅĵľĸńĚĔŅĶŒĝƟĚŅĬ 

PLO-1C ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨĪňŗĽƞĚįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸľŃĺŇĪĵŅĕŀĚőĸľŃŐĨƞĸŃ
ĮĶŃŏĳĪ 

PLO+28ȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨœħƟ 

PLO-2A ŏĸŊŀĔŒĝƟĔĶŃĭĺĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚőĸľŃŒľƟŏľĴŅŃĽĴĔńĭĽĳŅĺŃĔŅĶŒĝƟĚŅĬ 
PLO-2B ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĺŇŏėĶŅŃľƢĪŅĚħƟŅĬőĸľŃĺŇĪĵŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ ŏĝƞĬȮSEM,Ȯ

XRD,ȮXRF ŏĮƦĬĨƟĬȮ 

PLO-2C ŏĸŊŀĔŒĝƟĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅ ŏıŊŗŀĨƞŀĵŀħĚŅĬĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŀĵƞŅĚĴň
ěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı 

PLO+38ȮĺŇŏėĶŅŃľƢĮƤĠľŅŀŋĨĽŅľĔĶĶĴőħĵŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

PLO+3A ěŜŅŐĬĔĮƤĠľŅĪňŗŏĔŇħĕŉŘĬħƟĺĵŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+3B ĔŜŅľĬħŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

PLO+3C ŏĮĶňĵĭŏĪňĵĭŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃĔġĶŃŏĭňĵĭȮ
ĕƟŀĔŜŅľĬħĪŅĚĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+48ȮĴňĪńĔļŃħƟŅĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩŀŀĔŐĭĭȮ&ĔĶŃĭĺĬĔŅĶȮľĶŊŀ ĺŇīňĔŅĶ'ȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅ

ĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟőħĵŏĜıŅŃĪňŗŏĔňŗĵĺĔńĭőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 
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PLO+4A ĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĺŇěńĵ, ħŜŅŏĬŇĬĔŅĶĺŇěńĵ, ŏĔŖĭĕƟŀĴŌĸȮŐĸŃĽĶŋĮįĸĔŅĶĺŇěńĵ 

PLO+4B ŀīŇĭŅĵľĸńĔĔŅĶĽŜŅėńĠĕŀĚėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĬĺńĨĔĶĶĴĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗ
ŏĔňŗĵĺĕƟŀĚœħƟ 

PLO+58ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĪŜŅĚŅĬŏĮƦĬĪňĴœħƟŀĵƞŅĚĴŊŀŀŅĝňı 

PLO+5A ĽŅĴŅĶĩıŌħŐĸŃŏĕňĵĬŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĻĺĔĶĶĴħƟĺĵėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶ
ĮĶŃĔŀĭĺŇĝŅĝňı 

PLO+5B ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚŏĮƦĬįŌƟĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĪňĴŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬ 

 
/,3ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĸŜŅħńĭĕńŘĬĕŀĚĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮ&Stage Learning Outcome'  

Stage+LO 18ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚőĸľŃĺŇĪĵŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶ

įĸŇĨĔŅĶĬŜŅœĮŒĝƟĚŅĬȮĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟħƟŅĬőĸľŃĺŇĪĵŅŐĸŃ

ĔĶŃĭĺĬĔŅĶįĸŇĨœħƟȮŐĸŃĽŅĴŅĶĩĽŊŗŀĽŅĶŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬœħƟ 

 ĽŜŅľĶńĭĬńĔĻŉĔļŅĮĔĨŇȮĪńŘĚŐįĬȮĔȮŐĸŃȮŐįĬȮĕȮŏĴŊŗŀįƞŅĬĔŅĶŏĶňĵĬėĶĭĶŅĵĺŇĝŅįŌƟŏĶňĵĬěŃĨƟŀĚ

œħƟĶńĭėŃŐĬĬŏĜĸňŗĵěŅĔĪŋĔĶŅĵĺŇĝŅœĴƞĨŗŜŅĔĺƞŅȮ1,..ȮŐĸŃĨƟŀĚĽŀĭįƞŅĬĺŇĝŅĳŅļŅŀńĚĔķļĞŉŗĚ

ŏĮƦĬĺŇĝŅĭńĚėńĭıŊŘĬģŅĬĨŅĴŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĨƟŀĚĮĶńĭıŊŘĬĪńŘĚŐįĬȮĔȮŐĸŃȮŐįĬȮĕȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĶňĵĬŒĬ

ĶŅĵĺŇĝŅĮĶńĭıŊŘĬģŅĬľĶŊŀĶŅĵĺŇĝŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħŒĬħƟŅĬĪňŗěŜŅŏĮƦĬŐĸŃěŃĨƟŀĚœħƟĶńĭĔŅĶ

ĮĶŃŏĴŇĬįƞŅĬȮ(S) ŐĸŃŏĴŊŗŀįƞŅĬĔŅĶŏĶňĵĬėĶĭĶŅĵĺŇĝŅįŌƟŏĶňĵĬěŃĨƟŀĚœħƟĶńĭėŃŐĬĬŏĜĸňŗĵěŅĔ

ĪŋĔĶŅĵĺŇĝŅœĴƞĨŗŜŅĔĺƞŅȮ1,..ȮŐĸŃĨƟŀĚĽŀĭįƞŅĬĺŇĝŅĳŅļŅŀńĚĔķļĞŉŗĚŏĮƦĬĺŇĝŅĭńĚėńĭıŊŘĬģŅĬ

ĨŅĴŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

ľĴŅĵŏľĨŋ: ěŃĪŜŅĔŅĶĬńĭľĬƞĺĵĔŇĨĽŃĽĴŏıŊŗŀŒľƟėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵ

ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı.Ļ. 2562 őħĵĩƟŅœħƟįĸĔŅĶĻŉĔļŅĨŗŜŅ
ĔĺƞŅĪňŗĶŃĭŋœĺƟĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘŜŅȮĞŉŗĚŒĬĔĶĦňħńĚĔĸƞŅĺŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃŀŅěĶĺĴĩŉĚŀŅěŅĶĵƢįŌƟĽŀĬŒĬ

ĶŅĵĺŇĝŅĬńŘĬȮŕȮěŃœħƟĬńħıĭŏıŊŗŀıŌħėŋĵĔńĭĬńĔĻŉĔļŅŏıŊŗŀĪĶŅĭĮƤĠľŅŐĸŃľŅŐĬĺĪŅĚŒĬĔŅĶŐĔƟœĕĮƤĠľŅĨƞŀœĮ 

ĽŜŅľĶńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĸŜŅħńĭĕńŘĬĕŀĚĔŅĶıńĥĬŅįŌƟŏĶňĵĬĕńŘĬĪňŗȮ1 ĬňŘįŌƟŏĶňĵĬěŃĨƟŀĚĴňŀĚėƢėĺŅĴĶŌƟ

ĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĮĶŃĔŀĭħƟĺĵ 

PLO -1A: ŀīŇĭŅĵĽĴĭńĨŇŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬŏĝŇĚĺŇĻĺĔĶĶĴĕŀĚĺńĽħŋĨŅĴĴŅĨĶģŅĬĽŅĔĸȮŏĝƞĬȮAISI 

ASTM ľĶŊŀȮISO ŏĮƦĬĨƟĬ 
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PLO -1B: ŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚőĸľŃĳŅĵŒĨƟĽĳŅĺŃĔŅĶŒĝƟĚŅĬĮĔĨŇ ŐĸŃĪňŗŀŋĦľĳŌĴŇĵŇŗĚĵĺħȮ

&Extreme Temperature) ĶĺĴĪńŘĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚőėĶĚĽĶƟŅĚěŋĸĳŅėĔńĭĔĸœĔėĺŅĴŏĽňĵľŅĵ

ĳŅĵľĸńĚĔŅĶŒĝƟĚŅĬ 

PLO -1C: ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨĪňŗĽƞĚįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸľŃĺŇĪĵŅĕŀĚőĸľŃŐĨƞĸŃ

ĮĶŃŏĳĪ 

PLO+2A8ȮŏĸŊŀĔŒĝƟĔĶŃĭĺĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚőĸľŃŒľƟŏľĴŅŃĽĴĔńĭĽĳŅĺŃĔŅĶŒĝƟĚŅĬ 

PLO+2B8 ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĺŇŏėĶŅŃľƢĪŅĚħƟŅĬőĸľŃĺŇĪĵŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ ŏĝƞĬȮSEM,Ȯ

XRD,ȮXRF ŏĮƦĬĨƟĬ 

PLO+2C8 ŏĸŊŀĔŒĝƟĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅ ŏıŊŗŀĨƞŀĵŀħĚŅĬĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŀĵƞŅĚĴň

ěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı 

PLO+5A8ȮĽŅĴŅĶĩıŌħŐĸŃŏĕňĵĬŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĻĺĔĶĶĴħƟĺĵėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶ

ĮĶŃĔŀĭĺŇĝŅĝňı 

Stage+LO 28 ĬńĔĻŉĔļŅĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮěŜŅŐĬĔĮƤĠľŅȮŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚȮėƟĬľŅėĺŅĴĶŌƟŐĸŃ

ĬĺńĨĔĶĶĴŒľĴƞȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀ

ŐĔƟœĕĮƤĠľŅĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚŀŋĨĽŅľĔĶĶĴ ĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĪŜŅĚŅĬŏĮƦĬĪňĴœħƟ

ŀĵƞŅĚĴŊŀŀŅĝňı 

ĽŜŅľĶńĭĬńĔĻŉĔļŅŐįĬȮĔȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮŐĸŃįƞŅĬĔŅĶ

ĮĶŃŏĴŇĬĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢěŅĔėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢĪŋĔĳŅė

ĔŅĶĻŉĔļŅěĬœħƟįĸĔŅĶĻŉĔļŅȮS ėĶĭĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢ 

ĽŜŅľĶńĭĬńĔĻŉĔļŅŐįĬȮĕȮĬńĔĻŉĔļŅĨƟŀĚĽŀĭįƞŅĬĔŅĶŏĽĬŀĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇěńĵ

ŀŋĨĽŅľĔĶĶĴȮŐĸŃįƞŅĬĔŅĶĮĶŃŏĴŇĬĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇěńĵ

ŀŋĨĽŅľĔĶĶĴěŅĔėĦŃĔĶĶĴĔŅĶĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴĪŋĔĳŅėĔŅĶĻŉĔļŅěĬ

œħƟįĸĔŅĶĻŉĔļŅȮS ėĶĭĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ 

ľĴŅĵŏľĨŋȮ: ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬįĸĺŇĪĵŅĬŇıĬīƢŐĸŃėĦŃĔĶĶĴĔŅĶőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴěŃĪŜŅĔŅĶ

ĮĶŃŏĴŇĬįĸĔŅĶĪŜŅĚŅĬĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮőħĵěŃ

ŒľƟįĸĔŅĶĻŉĔļŅȮS ŏĜıŅŃľĬƞĺĵĔŇĨĪňŗĔŅĶĺŇěńĵľĶŊŀőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴĴňėĺŅĴĔƟŅĺľĬƟŅŏĮƦĬĪňŗĬƞŅıŀŒěȮ

ŐĸŃŒľƟįĸĔŅĶĻŉĔļŅȮU ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœĴƞœħƟĪŜŅĨŅĴŐįĬĚŅĬȮĞŉŗĚŒĬĔĶĦňħńĚĔĸƞŅĺŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
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ĺŇĪĵŅĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴŐĸŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬįĸĚŅĬěŃĨƟŀĚĮĶŃĝŋĴ

ĶŃħĴėĺŅĴŏľŖĬĶƞĺĴĔńĭĬńĔĻŉĔļŅŏıŊŗŀĶńĭĪĶŅĭĮƤĠľŅŐĸŃľŅŐĬĺĪŅĚĮĶńĭŐįĬĚŅĬŒľƟĽŀħėĸƟŀĚĔńĭ

ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅŏĮƦĬĔĶĦňȮŕȮœĮȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĪŜŅĚŅĬœħƟŀĵƞŅĚĽŀħėĸƟŀĚĔńĭ

ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 

ĽŜŅľĶńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĸŜŅħńĭĕńŘĬĕŀĚĔŅĶıńĥĬŅįŌƟŏĶňĵĬĕńŘĬĪňŗȮ2 ĬňŘįŌƟŏĶňĵĬěŃĨƟŀĚĴňŀĚėƢėĺŅĴĶŌƟ

ĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĮĶŃĔŀĭħƟĺĵ 

PLO+3A: ěŜŅŐĬĔĮƤĠľŅĪňŗŏĔŇħĕŉŘĬħƟĺĵŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+3B:ȮĔŜŅľĬħŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗ

ŏĔňŗĵĺĕƟŀĚ 

PLO+3C:ȮŏĮĶňĵĭŏĪňĵĭŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃĔġĶŃŏĭňĵĭȮ

ĕƟŀĔŜŅľĬħĪŅĚĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+4B: ŀīŇĭŅĵľĸńĔĔŅĶĽŜŅėńĠĕŀĚėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĬĺńĨĔĶĶĴĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗ

ŏĔňŗĵĺĕƟŀĚœħƟ 

PLO+5A: ĽŅĴŅĶĩıŌħŐĸŃŏĕňĵĬŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĻĺĔĶĶĴħƟĺĵėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶ

ĮĶŃĔŀĭĺŇĝŅĝňı 

PLO+5B: ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚŏĮƦĬįŌƟĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĪňĴŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬ 

Stage+LO 3: ĬńĔĻŉĔļŅĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢ

ĪňŗŏĔňŗĵĺĕƟŀĚȮŒĬĔŅĶĔŜŅľĬħŐĬĺĪŅĚĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅȮȮĴňĪńĔļŃħƟŅĬĔŅĶ

ĺŇěńĵȮĽŅĴŅĶĩŀŀĔŐĭĭȮ&ĔĶŃĭĺĬĔŅĶȮľĶŊŀ ĺŇīňĔŅĶ'ȮĺŇěńĵ ŀīŇĭŅĵľĸńĔĔŅĶĽŜŅėńĠĕŀĚ

ėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĬĺńĨĔĶĶĴĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮĽŅĴŅĶĩĽŊŗŀĽŅĶ

ŐĸŃĪŜŅĚŅĬŏĮƦĬĪňĴœħƟŀĵƞŅĚĴŊŀŀŅĝňıȮĶĺĴĩŉĚĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃĨŇħĨŅĴėĺŅĴĶŌƟŒľĴƞħƟĺĵ

ĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

ĽŜŅľĶńĭĬńĔĻŉĔļŅŐįĬȮĔȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀĺŇĪĵŅĬŇıĬīƢȮŐĸŃįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬ

ĽŋħĪƟŅĵŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĶŃĵŃŏĺĸŅœĴƞŏĔŇĬȮ5 ĮƖȮĔŅĶĻŉĔļŅȮŐĸŃįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀ

ĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇȮ

ľĶŊŀĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇőħĵĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀ
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ěŃĨƟŀĚĴňĔŅĶĨňıŇĴıƢĭĪėĺŅĴĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚĮĶŃĝŋĴĺŇĝŅĔŅĶȮ

&Proceeding'ȮĪňŗĴňįŌƟĪĶĚėŋĦĺŋĥŇıŇěŅĶĦŅįĸĚŅĬȮ 

ĽŜŅľĶńĭĬńĔĻŉĔļŅŐįĬȮĕȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴȮŐĸŃįƞŅĬ

ĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĶŃĵŃŏĺĸŅœĴƞŏĔŇĬȮ5 ĮƖȮĔŅĶĻŉĔļŅ ŐĸŃĨƟŀĚ

įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination'ȮŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ60 ĺńĬ 

ĬńĭĨńŘĚŐĨƞĺńĬŀĬŋĴńĨŇįĸĮĶŃěŜŅĳŅėĔŅĶĻŉĔļŅĽŋħĪƟŅĵĪňŗĸĚĪŃŏĭňĵĬȮįŌƟĪňŗĽŀĭœĴƞįƞŅĬ-œĴƞŏĮƦĬĪňŗ

ıŀŒěĴňĽŇĪīŇśĕŀĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮĳŅĵŒĬŏĺĸŅȮ1 ĮƖȮŐĨƞœĴƞŏĶŖĺĔĺƞŅȮ30 ĺńĬ ĬńĭěŅĔŅĶ

ĽŀĭėĶńŘĚŐĶĔȮĴŇĜŃĬńŘĬěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ 

ľĴŅĵŏľĨŋȮ: ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĽŀĭœĴƞįƞŅĬȮľĶŊŀĵńĚœĴƞœħƟĶńĭĔŅĶĨňıŇĴıƢĭĪėĺŅĴȮ&ĬńĔĻŉĔļŅŐįĬȮĔ'ȮŀŅěŅĶĵƢ
ĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴŐĸŃĔĶĶĴĔŅĶěŃĨƟŀĚĮĶŃĝŋĴĶŃħĴ
ėĺŅĴŏľŖĬĶƞĺĴĔńĭĬńĔĻŉĔļŅŏıŊŗŀĶńĭĪĶŅĭĮƤĠľŅŐĸŃľŅŐĬĺĪŅĚĮĶńĭŐįĬĚŅĬŒľƟĽŀħėĸƟŀĚĔńĭĶŃĵŃŏĺĸŅ
ĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅŏĮƦĬĔĶĦňȮŕȮœĮȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĪŜŅĚŅĬœħƟŀĵƞŅĚĽŀħėĸƟŀĚĔńĭĶŃĵŃŏĺĸŅ
ĔŅĶĻŉĔļŅ 

ĽŜŅľĶńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĸŜŅħńĭĕńŘĬĕŀĚĔŅĶıńĥĬŅįŌƟŏĶňĵĬĕńŘĬĪňŗȮ3 ĬňŘįŌƟŏĶňĵĬěŃĨƟŀĚĴňŀĚėƢėĺŅĴĶŌƟ
ĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĮĶŃĔŀĭħƟĺĵ 

PLO+3A: ěŜŅŐĬĔĮƤĠľŅĪňŗŏĔŇħĕŉŘĬħƟĺĵŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+3B:ȮĔŜŅľĬħŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗ

ŏĔňŗĵĺĕƟŀĚ 

PLO+3C: ŏĮĶňĵĭŏĪňĵĭŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃĔġĶŃŏĭňĵĭȮ

ĕƟŀĔŜŅľĬħĪŅĚĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+4A:ȮĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĺŇěńĵ, ħŜŅŏĬŇĬĔŅĶĺŇěńĵ, ŏĔŖĭĕƟŀĴŌĸȮŐĸŃĽĶŋĮįĸĔŅĶĺŇěńĵ 

PLO+4B: ŀīŇĭŅĵľĸńĔĔŅĶĽŜŅėńĠĕŀĚėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĬĺńĨĔĶĶĴĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗ

ŏĔňŗĵĺĕƟŀĚœħƟ 

PLO+5A: ĽŅĴŅĶĩıŌħŐĸŃŏĕňĵĬŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĻĺĔĶĶĴħƟĺĵėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶ
ĮĶŃĔŀĭĺŇĝŅĝňı 
PLO+5B: ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚŏĮƦĬįŌƟĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĪňĴŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬ 

ȮȮ 
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2,ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
ĔŅĶıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶńŘĚĨƞŀœĮĴňŐįĬħńĚĬňŘ 
ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴ
ĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴőĸľĔŅĶȮŒľƟĴň
ĴŅĨĶģŅĬĨŅĴŏĔĦĤƢ ĽĮ,ŀĺ.Ȯ 

+ȮȮıńĥĬŅľĸńĔĽŌĨĶĨŅĴĴŅĨĶģŅĬĕŀĚȮ
ĽĮ,ŀĺ.Ȯ 
+ȮȮŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅėĶńģŐĸŃ
ŏŀĔĝĬĴŅĺŇıŅĔļƢľĸńĔĽŌĨĶĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚĪŋĔȮ5 ĮƖ 

+ȮȮĶŅĵĚŅĬĔŅĶĨĶĺěĶńĭĶŀĚľĸńĔĽŌĨĶěŅĔȮ
ĽĮ,ŀĺ.Ȯ 
+ȮĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶěŅĔ
įŌƟĪĶĚėŋĦĺŋĥŇ 
Ȯ 

ĔŅĶĮĶńĭĮĶŋĚȮPLO ĕŀĚ
ľĸńĔĽŌĨĶ 

ĮĶńĭȮPLO ŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŐĸŃ
ĪŇĻĪŅĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚ
ŀŋĨĽŅľĔĶĶĴŒĬĮƤěěŋĭńĬŐĸŃŀĬŅėĨ 

ŐĭĭĽŀĭĩŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟ
ĽƞĺĬŏĽňĵŐĸŃįĸĔŅĶĺŇŏėĶŅŃľƢėĺŅĴ
ĨƟŀĚĔŅĶěŅĔŐĭĭĽŀĭĩŅĴ 

ĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅŏĶňĵĬ ĮĶńĭĮĶŋĚŏĬŊŘŀľŅľĶŊŀĺŇĝŅŏĶňĵĬŒľƟ
ĽŀħėĸƟŀĚĔńĭȮPLO ĪňŗŏĮĸňŗĵĬŐĮĸĚ 

- ŐĭĭĽŀĭĩŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴň
ĽƞĺĬœħƟĽƞĺĬŏĽňĵŐĸŃįĸĔŅĶĺŇŏėĶŅŃľƢ
ėĺŅĴĨƟŀĚĔŅĶěŅĔŐĭĭĽŀĭĩŅĴ 

- ŐĭĭĽŀĭĩŅĴ-ĕƟŀĴŌĸįĸĽŃĪƟŀĬĔĸńĭ
ěŅĔįŌƟŒĝƟĭńĦĤŇĨŐĸŃĻŇļĵƢŏĔƞŅȮ 

ĔŅĶŏıŇŗĴĶŅĵĺŇĝŅŏĶňĵĬ ŏıŇŗĴĶŅĵĺŇĝŅŏĶňĵĬĳŅėĭńĚėńĭŒľƟ
ĽŀħėĸƟŀĚĔńĭȮPLO ŐĸŃėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ( 

- ŐĭĭĽŀĭĩŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴň
ĽƞĺĬœħƟĽƞĺĬŏĽňĵŐĸŃįĸĔŅĶĺŇŏėĶŅŃľƢ
ėĺŅĴĨƟŀĚĔŅĶěŅĔŐĭĭĽŀĭĩŅĴ 

- ŐĭĭĽŀĭĩŅĴ-ĕƟŀĴŌĸįĸĽŃĪƟŀĬĔĸńĭ
ěŅĔįŌƟŒĝƟĭńĦĤŇĨŐĸŃĻŇļĵƢŏĔƞŅȮȮ 

ľĴŅĵŏľĨŋȮ(ȮįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮĮĶŃĔŀĭħƟĺĵȮ/,ėĦŃįŌƟĪŜŅĚŅĬĳŅėĺŇĝŅłȮ&Staff', 0,ĬńĔĻŉĔļŅȮ&Students', 1,

įŌƟŒĝƟĭńĦĤŇĨȮ&Labor Market', 2,ĻŇļĵƢŏĔƞŅȮ&Alumni', 3,ȮėĦŃįŌƟĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵȮ&Management'ȮŐĸŃȮ4,

ľĬƞĺĵĚŅĬĳŅėĶńģĪňŗŏĔňŗĵĺĕƟŀĚȮ&ĽĮ,ŀĺ.' 
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ľĴĺħĪňŗȮ1ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 

 
1,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
/,/ȮĶŃĭĭȮ 
ȮȮȮȮȮȮȮ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮŒĝƟĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇ őħĵȮ/Ȯ
ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 
/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėıŇŏĻļȮ 

ĴňȮĕŉŘĬŀĵŌƞĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĬńĔĻŉĔļŅȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮı,Ļ,Ȯ0362 
/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮ 

œĴƞĴň 
0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
0,/ȮĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
  ĬŀĔĺńĬȮůȮŏĺĸŅĶŅĝĔŅĶȮ(ĺńĬŏĽŅĶƢ-ŀŅĪŇĨĵƢȮŏĺĸŅȮ9.00 Ĭ. ů 19.30 Ĭ.' 
  ĪńŘĚĬňŘȮĺńĬŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľĴŅŃĽĴ 

ĮĢŇĪŇĬĔŅĶĻŉĔļŅ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŏĶŇŗĴŏĮƕħĽŀĬŒĬŏħŊŀĬĽŇĚľŅėĴȮȮůȮŏħŊŀĬīńĬĺŅėĴ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮŏĶŇŗĴŏĮƕħĽŀĬŒĬŏħŊŀĬĴĔĶŅėĴȮȮůȮŏħŊŀĬıķļĳŅėĴȮ 
ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėıŇŏĻļȮŏĶŇŗĴŏĮƕħĽŀĬŒĬŏħŊŀĬĴŇĩŋĬŅĵĬȮȮůȮŏħŊŀĬĽŇĚľŅėĴȮ&ĩƟŅĴň' 

2,2ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
- ĨŅĴŏĔĦĤƢĴŅĨĶģŅĬȮėŊŀȮŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅ ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ
ŐĸŃ-ľĶŊŀĺŇĪĵŅĻŅĽĨĶƢȮĽŜŅľĶńĭĮĶŇĠĠŅĨĶňĽŅĕŅŀŊŗĬȮŕȮőħĵŏĮƦĬĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽŜŅĬńĔĚŅĬ
ėĦŃĔĶĶĴĔŅĶĕƟŅĶŅĝĔŅĶıĸŏĶŊŀĬȮ&Ĕ.ı.) ĶńĭĶŀĚľĸńĔĽŌĨĶȮŀŅěěŃĨƟŀĚŏĶňĵĬĺŇĝŅĮĶńĭıŊŘĬģŅĬȮľĶŊŀ
ĺŇĝŅŀŊŗĬŏıŇŗĴŏĨŇĴȮĨŅĴĪňŗėĦŃĔĶĶĴĔŅĶľĸńĔĽŌĨĶŏľŖĬĽĴėĺĶ 

- ĴňŏĔĦĤƢėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴȮ&ĶŃĭŋ'ȮĴňŀĚėƢėĺŅĴĶŌƟȮĪńĔļŃȮĮĶŃĽĭĔŅĶĦƢŏĜıŅŃħƟŅĬĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚħƟŅĬőĸľŃ
ĺŇĪĵŅľĶŊŀĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮȮĪňŗįƞŅĬĔŅĶıŇěŅĶĦŅěŅĔĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶ 

- ĬńĔĻŉĔļŅľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪěŃĨƟŀĚĴňįĸėŃŐĬĬĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĮĶŃĔŅĻ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮŏĶŊŗŀĚȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅĳŅļŅŀńĚĔķļȮĽŜŅľĶńĭ

ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮı.Ļ. 2562 ĪńŘĚĬňŘȮŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
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0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
(1) ȮĪńĔļŃĪŅĚĺŇĻĺĔĶĶĴȮħƟŅĬėĦŇĨĻŅĽĨĶƢ-ĺŇĪĵŅĻŅĽĨĶƢ 
(2) ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮŏĝƞĬȮĳŅļŅŀńĚĔķļ 
 

2.4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
- ĔŜŅľĬħŏĔĦĤƢĶŃħńĭėĺŅĴĶŌƟĪńĔļŃĪŅĚĺŇĻĺĔĶĶĴȮ ħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻŐĸŃħƟŅĬėĦŇĨĻŅĽĨĶƢ-
ĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶĶńĭĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬ 

- ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅĮĶńĭıŊŘĬģŅĬĽŜŅľĶńĭĬńĔĻŉĔļŅŒĬħƟŅĬĪňŗěŜŅŏĮƦĬ 
- ěńħŒľƟĴňĔŅĶĽŀĭĮĶŃŏĴŇĬĺńħĶŃħńĭėĺŅĴĶŌƟĪńĔļŃĪŅĚĺŇĻĺĔĶĶĴȮ ħƟŅĬėĦŇĨĻŅĽĨĶƢ-ĺŇĪĵŅĻŅĽĨĶƢȮ
ĨŅĴĪňŗėĦŃĔĶĶĴĔŅĶľĸńĔĽŌĨĶŏľŖĬĽĴėĺĶ 

- ěńħŒľƟĴňĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŏıŇŗĴŏĨŇĴŒĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮ ĶŃħńĭĮĶŇĠĠŅĨĶňȮ ĪńŘĚŒĬ
ĶŅĵĺŇĝŅĪķļġňŐĸŃĮĢŇĭńĨŇĪňŗŏĔňŗĵĺĕƟŀĚĔńĭőĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨȮ ŏıŊŗŀŏıŇŗĴĪńĔļŃŒĬŏĝŇĚ
ĺŇĻĺĔĶĶĴ ĨŅĴĪňŗėĦŃĔĶĶĴĔŅĶľĸńĔĽŌĨĶŏľŖĬĽĴėĺĶ 

2.5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 
ĶŅĵĸŃŏŀňĵħ ľĬƞĺĵĬńĭ 2564 2565 2566 2567 2568 

ŐįĬȮĔȮ2 Research Track (ĺŇĪĵŅĬŇıĬīƢ' 
ĝńŘĬĮƖĪňŗȮ1 ėĬ 6 6 6 6 6 
ĝńŘĬĮƖĪňŗȮ2 ėĬ 4 6 6 6 6 
ĶĺĴ ėĬ 10 12 12 12 12 

ŐįĬȮĕȮProfessional Track (őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ' 
ĝńŘĬĮƖĪňŗȮ1 ėĬ 14 14 14 14 14 
ĝńŘĬĮƖĪňŗȮ2 ėĬ 4 14 14 14 14 
ĶĺĴ ėĬ 18 28 28 28 28 

ĶĺĴĪŋĔŐįĬĔŅĶĻŉĔļŅ ėĬ 28 40 40 40 40 
ėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ  

ėĬ 8 20 20 20 20 
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0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
2,6,1ȮĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵ8ȮĭŅĪ' 

ŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬ (ľĬƞĺĵȮ8ȮĭŅĪ' ĳŅėĔŅĶĻŉĔļŅ ĮƖĔŅĶĻŉĔļŅ 
1. ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 15,000 30,000 
2. ėƞŅĸĚĪŃŏĭňĵĬȮ&3,000 ĭŅĪ-ľĬƞĺĵĔŇĨ' 
  ŐįĬȮĔȮ2 ĨĸŀħľĸńĔĽŌĨĶȮ28 ľĬƞĺĵĔŇĨ   21,000 42,000 
  ŐįĬȮĕ ĨĸŀħľĸńĔĽŌĨĶȮ34 ľĬƞĺĵĔŇĨ   25,500 51,000 
3. ėƞŅĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢ-őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴȮ&3,000 ĭŅĪ-ľĬƞĺĵĔŇĨ' 
  ŐįĬȮĔȮ2 ĨĸŀħľĸńĔĽŌĨĶȮ12 ľĬƞĺĵĔŇĨ   9,000 18,000 
  ŐįĬȮĕȮĨĸŀħľĸńĔĽŌĨĶȮ6 ľĬƞĺĵĔŇĨ   4,500 9,000 

ėƞŅŒĝƟěƞŅĵĨĸŀħľĸńĔĽŌĨĶĕŀĚĬńĔĻŉĔļŅőħĵĮĶŃĴŅĦ 
ŐįĬȮĔȮŐĭĭȮĔȮ2 180,000 
ŐįĬȮĕ 180,000 

 
ĮĶŃĴŅĦĔŅĶĶŅĵĶńĭ ľĬƞĺĵĬńĭ 2564 2565 2566 2567 2568 

ŐįĬȮĔȮ2 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ ĭŅĪ-ĮƖ 300,000 360,000 360,000 360,000 360,000 
ėƞŅĸĚĪŃŏĭňĵĬ ĭŅĪ-ĮƖ 222,000 258,000 258,000 258,000 258,000 
ĚŅĬĺŇěńĵŐĸŃĭĶŇĔŅĶ
ĺŇĝŅĔŅĶ 

ĭŅĪ-ĮƖ      

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģ ĭŅĪ-ĮƖ 500,000 588,000 576,240 564,715 553,421 
ĶĺĴ ĭŅĪ-ĮƖ 1,022,000 1,206,000 1,194,240 1,182,715 1,171,421 

ŐįĬȮĕ 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ ĭŅĪ-ĮƖ 540,000 840,000 840,000 840,000 840,000 
ėƞŅĸĚĪŃŏĭňĵĬ ĭŅĪ-ĮƖ 213,000 303,000 303,000 303,000 303,000 
ĚŅĬĺŇěńĵŐĸŃĭĶŇĔŅĶ
ĺŇĝŅĔŅĶ 

ĭŅĪ-ĮƖ 
          

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģ ĭŅĪ-ĮƖ 900,000 1,372,000 1,344,560 1,317,669 1,291,315 
ĶĺĴ ĭŅĪ-ĮƖ 1,653,000 2,515,000 2,487,560 2,460,669 2,434,315 

  

ĶĺĴĪŋĔŐįĬĔŅĶĻŉĔļŅ 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ ĭŅĪ-ĮƖ 840,000 1,200,000 1,200,000 1,200,000 1,200,000 
ėƞŅĸĚĪŃŏĭňĵĬ ĭŅĪ-ĮƖ 435,000 561,000 561,000 561,000 561,000 
ĚŅĬĺŇěńĵŐĸŃĭĶŇĔŅĶ
ĺŇĝŅĔŅĶ 

ĭŅĪ-ĮƖ 
          

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģ ĭŅĪ-ĮƖ 1,400,000 1,960,000 1,920,800 1,882,384 1,844,736 
ĶĺĴ ĭŅĪ-ĮƖ 2,675,000 3,721,000 3,681,800 3,643,384 3,605,736 
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2,6,2 ĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵ8ȮĭŅĪ' 

ĶŅĵĔŅĶ  
ĮƖĚĭĮĶŃĴŅĦ 

2564 2565 2566 2567 2568 
 1. ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 3,024,000 3,114,720 3,208,162 3,304,406 3,403,539 
    1.1 ŏĚŇĬŏħŊŀĬ 2,700,000 2,781,000 2,864,430 2,950,363 3,038,874 
    1.2 ĽĺńĽħŇĔŅĶȮ12% 324,000 333,720 343,732 354,044 364,665 
 2. ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬ 1/6*/47 419,426 416,682 413,993 411,358 
    2.1 ėƞŅĨŀĭŐĪĬ 65,500 65,500 65,500 65,500 65,500 
    2.2 ėƞŅŒĝƟĽŀĵ 50,000 100,000 100,000 100,000 100,000 
    2.3 ėƞŅĺńĽħŋ 26,000 40,000 40,000 40,000 40,000 
    2.4 ėƞŅĽŅīŅĶĦŌĮőĳė 62,000 120,000 120,000 120,000 120,000 
    2.5 ĪŋĬĔŅĶĻŉĔļŅ  - - - - 
    2.6 ĶŅĵěƞŅĵŀŊŗĬ ŕȮ
&ĽŜŅĬńĔĚŅĬėĦŃ' 

5.,647 93,926 91,182 88,493 85,858 

 3. ĶŅĵěƞŅĵŒľƟĴľŅĺŇĪĵŅĸńĵ 1,443,220 2,379,200 2,379,200 2,379,200 2,379,200 
    3.1 ĶŅĵěƞŅĵėƞŅŏĸƞŅŏĶňĵĬ 463,220 979,200 979,200 979,200 979,200 
    3.2 ĶŅĵěƞŅĵĪŅĚŀƟŀĴ 760*000 1*400*000 1*400*000 1*400*000 1*400*000 
 4. ĚĭĸĚĪŋĬ      
   ėĶŋĳńĦĤƢ       
ĶĺĴĪńŘĚĽŇŘĬ 3,.05,4.7 5,913,346 6,004,044 6,097,599 6,194,096 
ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅ /56,621 147,834 150,101 152,440 154,852 
ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅŏĜĸňŗĵ 154,6/2 

ľĴŅĵŏľĨŋȮĪńŘĚĬňŘŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬŒľƟĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 
0,5ȮĶŃĭĭĔŅĶĻŉĔļŅȮ 
 ĶŃĭĭĔŅĶĻŉĔļŅŏĮƦĬŐĭĭĝńŘĬŏĶňĵĬȮŐĸŃ-ȮľĶŊŀȮĔŅĶŒĝƟĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
2,8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ&ĩƟŅĴň' 

 ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0362ȮĕƟŀȮ/7,0ȮĔŅĶĸĚĪŃŏĭňĵĬĕƟŅĴĽĩŅĭńĬȮŐĸŃĕƟŀȮ06ȮĔŅĶŏĪňĵĭőŀĬĶŅĵĺŇĝŅȮȮĪńŘĚĬňŘ 
ŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
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3,Ȯ ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 

1,/ȮȮľĸńĔĽŌĨĶ Ȯ Ȯ 

  3,1,1  ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮ40 ľĬƞĺĵĔŇĨ 

  3,1,2ȮȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 

ŐįĬȮĔȮ0ȮResearch TrackȮ&ĺŇĪĵŅĬŇıĬīƢ'       
Ĕ. ľĴĺħĺŇĝŅĭńĚėńĭ      2 ľĬƞĺĵĔŇĨ 
ĕ. ľĴĺħĺŇĝŅŏĸŊŀĔ      24 ľĬƞĺĵĔŇĨ 
ė. ľĴĺħĺŇĝŅĽńĴĴĬŅ        2  Ȯ ľĬƞĺĵĔŇĨ 
Ě. ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨȮȮ 

ŐįĬȮĕȮProfessional Track &őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ'      
Ĕ. ľĴĺħĺŇĝŅĭńĚėńĭ      2 ľĬƞĺĵĔŇĨ 
ĕ. ľĴĺħĺŇĝŅŏĸŊŀĔ      30 ľĬƞĺĵĔŇĨȮ 
ė. ľĴĺħĺŇĝŅĽńĴĴĬŅ          2  Ȯ ľĬƞĺĵĔŇĨ 
Ě. őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ   ȮȮ   6 ľĬƞĺĵĔŇĨ 

3,1,3  ĶŅĵĺŇĝŅ 

ĶľńĽĺŇĝŅĮĶŃĔŀĭħƟĺĵĨńĺŀńĔļĶŐĸŃĨńĺŏĸĕľƟŅľĸńĔ ŒĬĶŌĮŐĭĭȮAAA WXYZZ 
 ĶľńĽĨńĺŀńĔļĶ ȮĴňėĺŅĴľĴŅĵħńĚĨƞŀœĮĬňŘ 
  PRE        ľĴŅĵĩŉĚȮĺŇĝŅŒĬĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 
                  LNG ȮȮȮȮȮȮľĴŅĵĩŉĚȮĺŇĝŅŒĬėĦŃĻŇĸĮĻŅĽĨĶƢȮ 
ĶľńĽĨńĺŏĸĕȮ5 ĨńĺĴňėĺŅĴľĴŅĵħńĚĨƞŀœĮĬňŘ 
ĶľńĽĨńĺŏĸĕľĸńĔľĴŊŗĬȮľĴŅĵĩŉĚ ĶŃħńĭĕŀĚĺŇĝŅ 
 1-4 ľĴŅĵĩŉĚ ĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

 5 ľĴŅĵĩŉĚ ĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĨƞĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟ 

 6-9 ľĴŅĵĩŉĚ ĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶľńĽĨńĺŏĸĕľĸńĔıńĬȮľĴŅĵĩŉĚ ŏĸĕĶŃĭŋľĴĺħĺŇĝŅĽŜŅľĶńĭĔĸŋƞĴĺŇĝŅȮĞŉŗĚĽŜŅľĶńĭŏĸĕĶŃĭŋľĴĺħĺŇĝŅȮ
ĕŀĚĔĸŋƞĴĺŇĝŅȮPRE ĴňėĺŅĴľĴŅĵħńĚĬňŘ 

 ŏĸĕȮȮ1    ľĴŅĵĩŉĚȮ ĔĸŋƞĴĺŇĝŅőĸľŃĺŇĪĵŅĚŅĬŏĝŊŗŀĴ 
 ŏĸĕȮȮ2    ľĴŅĵĩŉĚȮ ĔĸŋƞĴĺŇĝŅĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶėĺĭėŋĴ 
 ŏĸĕȮȮ3    ľĴŅĵĩŉĚȮ ĔĸŋƞĴĺŇĝŅĔŅĶĨĶĺěĽŀĭŐĭĭœĴƞĪŜŅĸŅĵ 
 ŏĸĕȮȮ4    ľĴŅĵĩŉĚȮ ĔĸŋƞĴĺŇĝŅĔŅĶŀŀĔŐĭĭŐĸŃĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 
 ŏĸĕȮȮ5    ľĴŅĵĩŉĚȮ ĔĸŋƞĴĺŇĝŅőĸľĔŅĶĪŅĚĔŅĵĳŅı ŐĸŃĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋ 
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 ŏĸĕ  6  Ȯ ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅőĸľĔŅĶĪŅĚĔĸȮĪŅĚŏėĴňȮĔŅĶŏĽŊŗŀĴĽĳŅıȮŐĸŃėĺŅĴ 
   ŏĽňĵľŅĵ 
 ŏĸĕȮȮ7    ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĔŅĶŏĸŊŀĔŐĸŃŀŀĔŐĭĭĺńĽħŋ ĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃ 
   ėĺŅĴŏĝŊŗŀĩŊŀœħƟ 
 ŏĸĕ  8  Ȯ ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬ ŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨ 

 ŏĸĕȮȮ9    ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅŏıŊŗŀĚŅĬĺŇěńĵȮĽńĴĴĬŅȮĺŇĪĵŅĬŇıĬīƢŐĸŃőėĶĚĚŅĬĺŇěńĵ
ŀŋĨĽŅľĔĶĶĴ 

 ŏĸĕ  0  Ȯ ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ 
ĶľńĽĨńĺŏĸĕľĸńĔĶƟŀĵȮȮľĴŅĵĩŉĚ ĸŜŅħńĭĪňŗĕŀĚĔĸŋƞĴĺŇĝŅĨƞŅĚ 
 ŏĸĕȮȮ1    ľĴŅĵĩŉĚȮ ĔĸŋƞĴĺŇĝŅőĸľĔŅĶĪŅĚĔŅĵĳŅı 
 ŏĸĕ  2  Ȯ ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅőĸľĔŅĶĪŅĚĔĸ 
 ŏĸĕȮȮ3    ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅőĸľĔŅĶĪŅĚŏėĴň 
 ŏĸĕȮȮ4  Ȯ ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋ 
 ŏĸĕȮȮ5    ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĔŅĶŏĸŊŀĔŐĸŃŀŀĔŐĭĭĺńĽħŋŒĬĔŅĶŒĝƟĚŅĬ 
 ŏĸĕ  6  Ȯ ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬȮĔŅĶŏĽŊŗŀĴĽĳŅıȮŐĸŃėĺŅĴŏĽňĵľŅĵ 
 ŏĸĕ  7  Ȯ ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬ 
 ŏĸĕ  8    ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĔĶŃĭĺĬĔŅĶįĸŇĨ 
 ŏĸĕȮȮ9    ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟ 
 ŏĸĕ  0  Ȯ ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĽńĴĴĬŅŐĸŃľńĺĕƟŀĻŉĔļŅıŇŏĻļ 
ĶľńĽĨńĺŏĸĕľĸńĔĽŇĭŐĸŃľĸńĔľĬƞĺĵ    ľĴŅĵĩŉĚ ĸŜŅħńĭĪňŗĕŀĚĺŇĝŅŒĬĝŋħĺŇĝŅĨƞŅĚ ŕȮœĸƞŏĶňĵĚĸŜŅħńĭ
ĨńŘĚŐĨƞȮ01-99 
ĶŅĵĺŇĝŅ    

ĺŇĝŅĮĶńĭıŊŘĬȮȮ(ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŏėĵįƞŅĬĔŅĶŏĶňĵĬĺŇĝŅĺńĽħŋĺŇĻĺĔĶĶĴ     œĴƞĬńĭľĬƞĺĵĔŇĨ (S/U) 
  ľĶŊŀĺŇĝŅŀŊŗĬĪňŗŏĪňĵĭŏĪƞŅ' 
PRE 55001  ľĸńĔĔŅĶĪŅĚőĸľŃĺŇĪĵŅĔŅĵĳŅı   3 (3-0-9) 

  ȮȮȮȮȮȮȮ&Physical Metallurgy Principles' 
ľĴĺħĺŇĝŅĳŅļŅŀńĚĔķļ          ȮȮȮȮœĴƞĬńĭľĬƞĺĵĔŇĨ (S/U) 
LNG 550 ĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  2 (1-2-6) 

  (Remedial English Course For Post Graduate Students) 
LNG 600 ĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĽŜŅľĶńĭ   1Ȯ(2-2-9) 
 ĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  

 (In+sessional English Course for Post Graduate Students) 
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ľĴŅĵŏľĨŋȮȮĬńĔĻŉĔļŅĨƟŀĚŏĶňĵĬĺŇĝŅȮLNG 550 ŐĸŃ-ľĶŊŀȮLNG ŐĸŃȮLNG 600 ŐĸŃ-ľĶŊŀœħƟĶńĭĔŅĶĵĔŏĺƟĬȮĪńŘĚĬňŘȮ
ĕŉŘĬŀĵŌƞĔńĭĶŃħńĭėŃŐĬĬĔŅĶĪħĽŀĭŐĸŃŏĚŊŗŀĬœĕĨŅĴĪňŗėĦŃĻŇĸĮĻŅĽĨĶƢĔŜŅľĬħ 
 
Ĕ. ľĴĺħĺŇĝŅĭńĚėńĭ 
PRE 69101ȮȮĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ (Research Methodology)  2 ľĬƞĺĵĔŇĨ 2 (2-0-6) 
 
ĕ. ľĴĺħĺŇĝŅŏĸŊŀĔ        
ŐįĬȮĔȮ2  24  ľĬƞĺĵĔŇĨ 
ŐįĬȮĕȮ 30  ľĬƞĺĵĔŇĨ 
 
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňŀĚėƢėĺŅĴĶŌƟľĸŅĔľĸŅĵĪŅĚħƟŅĬőĸľŃĺŇĪĵŅȮŒĬľĴĺħĺŇĝŅŏĸŊŀĔĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔŏĶňĵĬ
ĶŅĵĺŇĝŅŏĸŊŀĔĪňŗĨƞŅĚĔńĬěŅĔŀĵƞŅĚĬƟŀĵȮ3 ĔĸŋƞĴĺŇĝŅȮěŅĔĪńŘĚľĴħȮ11 ĔĸŋƞĴĺŇĝŅȮĪňŗĴňŒĬľĸńĔĽŌĨĶȮěĬœħƟľĬƞĺĵ
ĔŇĨȮėĶĭĨŅĴŐįĬĔŅĶĻŉĔļŅĪňŗĶŃĭŋœĺƟŒĬľĸńĔĽŌĨĶȮ&œĴƞěŜŅŏĮƦĬĨƟŀĚŏĶňĵĬėĶĭĪŋĔĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅľĶŊŀĝŋħĺŇĝŅ
ĬńŘĬȮŕ' 
 
1. ĔĸŋƞĴĺŇĝŅħƟŅĬĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪ 
ĝŋħĺŇĝŅȮ602  ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ 

(Transport Phenomena in Process Metallurgy) 
PRE 60201 ĔŅĶœľĸĕŀĚĕŀĚœľĸ  ȮȮ     1 (1-0-3) 

(Fluid Flow )    
PRE 60202 ĔŅĶĩƞŅĵőŀĬĴĺĸ  ȮȮ      1 (1-0-3) 

(Mass Transfer)  
PRE 60203 ĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬ  ȮȮ     1 (1-0-3) 

(Heat Transfer)   
2. ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚĔŅĵĳŅı 
ĝŋħĺŇĝŅ 651 ŐįĬĳŌĴŇĽĴħŋĸĕŀĚŏĲĽŐĭĭľĸŅĵŀĚėƢĮĶŃĔŀĭ 
 (Multicomponent Phase Equilibria) 
PRE 65101 ľĸńĔĔŅĶĕŀĚŐįĬĳŌĴŇĽĴħŋĸ      1 (1-0-3)  

(Principles of Phase Equilibrium)   
PRE 65102  ĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚŐįĬĳŌĴŇĽĴħŋĸ     1 (1-0-3)  

(Applications of Phase Equilibrium)   
ĝŋħĺŇĝŅ 652Ȯ  ĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĕŀĚŐĕŖĚȮ      

(Transformation of Solids) 
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PRE 65201  ĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽȮ     Ȯ 1 (1-0-3) 
&Phase Transformation)     

3. ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚĔĸ 
ĝŋħĺŇĝŅȮ661  ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔȮ 

(Fracture Mechanics)Ȯ 
PRE 66101  ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĕńŘĬıŊŘĬģŅĬ      1 (1-0-3) 

(Fundamental of Fracture Mechanics) 
PRE 66102  ĔŅĶŐĨĔľńĔŐĸŃĔŅĶĸƟŅĕŀĚőĸľŃȮ     1 (1-0-3) 

(Fracture and Fatigue of Metals)   
PRE 66103  ĔŅĶĺŇŏėĶŅŃľƢįŇĺľĬƟŅŐĨĔľńĔĕŀĚőĸľŃ     1 (1-0-3) 

(Fractography of Metal) 
PRE 66104  ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŐĭĭĵŊħľĵŋƞĬŏĝŇĚŏĽƟĬŐĸŃĵŊħľĵŋƞĬ+ĩŅĺĶȮ  1 (1-0-3) 

(Linear Elastic and Elastic Plastic Fracture Mechanics) 
ĝŋħĺŇĝŅȮ662  ĔĸœĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŒĬĕŀĚŐĕŖĚĽńĦģŅĬȮ    

(Deformation Mechanisms in Crystalline Solids) 
PRE 66201  ĔĸœĔĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĩŅĺĶŒĬĕŀĚŐĕŖĚĪňŗĴňĽńĦģŅĬȮ   1 (1-0-3) 

(Plastic Deformation Mechanisms in Crystalline Solids) 
PRE 66202  ĔĶŃĭĺĬĔŅĶĔŅĶŏĮĸňŗĵĬĶŌĮȮ     1 (1-0-3) 

(Deformation Processing) 
ĝŋħĺŇĝŅȮ663  ıķĨŇĔĶĶĴĪŅĚĔĸĕŀĚőĸľŃȮ      

(Mechanical Behavior of Metals) 
PRE 66301  ĔĸœĔĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŒĬőĸľŃȮ    1 (1-0-3) 

&Strengthening Mechanisms in Metals' 
PRE 66302  ıķĨŇĔĶĶĴĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĽŌĚȮ     1 (1-0-3) 

&Material Behavior at High Temperature' 
PRE 66303  ıķĨŇĔĶĶĴĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĨŗŜŅȮ     1 (1-0-3) 

&Material Behavior at Low Temperature' 
4. ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚŏėĴň  
ĝŋħĺŇĝŅȮ665 őĸľŃĺŇĪĵŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢ 

(Applied Chemical Metallurgy) 
PRE 66501 ĔĶŃĭĺĬĔŅĶŏĨĶňĵĴŐĶƞŐĸŃĔŅĶĩĸŋĚőħĵŒĝƟėĺŅĴĶƟŀĬ    1 (1-0-3) 

(Ore Dressing andȮPyrometallurgical Extraction Process) 
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PRE 66502 ĔŅĶĩĸŋĚőĸľŃőħĵŒĝƟœĲĲƚŅ      1 (1-0-3) 
(Electrometallurgical Extraction Process)  

ĝŋħĺŇĝŅȮ666  őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĔĸŋƞĴŏľĸŖĔ 
  (Ferrous Metallurgy and Its Processing) 
PRE 66601  őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅ     1 (1-0-3) 

(Steel Metallurgy and Its Properties) 
PRE 66602  ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔĔĸƟŅ   1 (1-0-3) 

(Steel Processing and Its Application) 
PRE 66603  őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĨƞŅĚȮŕȮĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀ   1 (1-0-3) 

(Steel Casting Metallurgy and Its Properties) 
PRE 66604  őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔľĸƞŀ     1 (1-0-3) 

(Cast Iron Metallurgy and Its Properties) 
PRE 66605  ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔľĸƞŀ    1 (1-0-3) 

(Cast Iron Processing and Its Application) 
PRE 66606  ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬŏľĸŖĔľĸƞŀįĽĴ    1 (1-0-3) 
 ŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴ 

(Cast Alloy Steel and Alloy Cast Iron Processing and Its Application) 
PRE 66607  ŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĕńŘĬĽŌĚȮ     1 (1-0-3) 

&Advance High Strength Steel' 
ĝŋħĺŇĝŅȮ667  őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔ 

(Nonferrous Metallurgy and Its Processing) 
PRE 66701  őĸľŃĺŇĪĵŅĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀȮ   1 (1-0-3) 

&Aluminum Alloys Metallurgy' 
PRE 66702  ĔŅĶŏĸŊŀĔŒĝƟĚŅĬŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ    1 (1-0-3) 

(AluminumȮAlloys Selection) 
PRE 66703  ĔĶŃĭĺĬĔŅĶįĸŇĨŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ   1 (1-0-3) 

(Aluminum Production) 
PRE 66704  őĸľŃĺŇĪĵŅĕŀĚĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ    1 (1-0-3) 

(CopperȮAlloys Metallurgy) 
PRE 66705  ĔŅĶŏĸŊŀĔŒĝƟĚŅĬĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ    1 (1-0-3) 

(Copper Base Alloy Selection) 
PRE 66706  ĔĶŃĭĺĬĔŅĶįĸŇĨĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ    1 (1-0-3) 

(Copper Base Alloys Production) 
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PRE 66707  őĸľŃĔĸŋƞĴŐĴĔĬňŏĞňĵĴįĽĴŐĸŃĽńĚĔŃĽňįĽĴ     1 (1-0-3) 
(Magnesium and Zinc Alloys) 

PRE 66708  őĸľŃŐĭĭĭŇĨŐĸŃőĸľŃĴňėŋĦėƞŅ      1 (1-0-3) 
(Babbit and Precious metal) 

5. ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋ  
ĝŋħĺŇĝŅȮ658  ĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃ  
  (Metals Testing and Characterization) 
PRE 65801  ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚőĸľŃȮ     1 (1-0-3) 

(Metallographic Analysis) 
PRE 65802  ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĕŀĚőĸľŃȮ    1 (1-0-3) 

&Metals Characterization Techniques' 
PRE 65803 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬěŋĸĪĶĶĻĬƢĻŅĽĨĶƢŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮ  1 (1-0-3) 

(Applications of QualitativeȮand Quantitative Microscopy) 
PRE 65804  ĔŅĶĪħĽŀĭĪŅĚĔĸȮ      1 (1-0-3) 

&Mechanical Testing'    
6. ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŏĸŊŀĔŐĸŃŀŀĔŐĭĭĺńĽħŋ  
ĝŋħĺŇĝŅȮ672  ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀ  

(Casting Design) 
PRE 67201  ıĸĻŅĽĨĶƢĔŅĶœľĸĕŀĚĬŘŜŅőĸľŃĽŜŅľĶńĭĶŃĭĭěƞŅĵĬŘŜŅőĸľŃ   1 (1-0-3) 

(Fluid Dynamics for Gating Systems) 
PRE 67202  ĔŅĶŀŀĔŐĭĭĔĶŃĽĺĬŐĸŃœĽƟŐĭĭ      1 (1-0-3) 

(Pattern and Core Design) 
PRE 67203  ĔŅĶŀŀĔŐĭĭŐĸŃėŜŅĬĺĦĶŃĭĭĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃ    1 (1-0-3) 

(Feeding Design and Calculation) 
PRE 67204  ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀĽŜŅľĶńĭĚŅĬľĸƞŀŐĭĭĜňħ     1 (1-0-3) 

(Die Casting Design) 
ĝŋħĺŇĝŅȮ673 ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚŐĸŃŀŋĦľĳŌĴŇĨŗŜŅ  

(Materials for Elevated Temperature and Cryogenic Service) 
PRE 67301  ľĸńĔĔŅĶĕŀĚĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚ    1 (1-0-3) 

(Principles of Materials for Elevated Temperature) 
PRE 67302  ĔĶĦňĻŉĔļŅĕŀĚőĸľŃĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚȮ   1 (1-0-3) 

(Case Studies in Metal for Elevated Temperature) 
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PRE 67303  ĔĶŃĭĺĬĔŅĶįĸŇĨħƟĺĵĔŅĶŐĕŖĚĨńĺŐĭĭĴňĪŇĻĪŅĚ   1 (1-0-3) 
(Directional Solidification Processing) 

PRE 67304  ĺńĽħŋĪĬėĺŅĴĶƟŀĬȮ      1 (1-0-3) 
&Heat Resisting  Material' 

PRE 67305  ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇœėĶőŀěňĬŇėĽƢ    1 (1-0-3) 
(Materials for Cryogenic Service) 

ĝŋħĺŇĝŅȮ674  ĝňĺĺńĽħŋŐĸŃėĺŅĴŏĕƟŅĔńĬœħƟ  
(Biomaterials and Biocompatibility) 

PRE 67401  ĝňĺĺńĽħŋŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬȮ      1 (1-0-3) 
&Biomedical Materials and Applications) 

7. ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬȮĔŅĶŏĽŊŗŀĴĽĳŅıȮŐĸŃėĺŅĴŏĽňĵľŅĵ  
ĝŋħĺŇĝŅȮ668  ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĮƚŀĚĔńĬ  

(Corrosion and Its Preventions) 
PRE 66801  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĻŅĽĨĶƢĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃ   1 (1-0-3)

 (Thermodynamics and Kinetics of Metallic Corrosion)   
PRE 66802  ĔŅĶŐĨĔľńĔěŅĔĔŅĶŏľĬňŗĵĺĬŜŅħƟĺĵĽŇŗĚŐĺħĸƟŀĴ   1 (1-0-3) 

ŐĸŃėĺŅĴŏĽňĵľŅĵĪňŗŏĔŇħěŅĔœŁőħĶŏěĬ    
(Environmentally Iinduced Cracking and Hydrogen Damages) 

PRE 66803  ĔŅĶĔńħĔĶƞŀĬŐĭĭĕŋĴŐĸŃĔŅĶĔńħĔĶƞŀĬĨŅĴĕŀĭŏĔĶĬ   1 (1-0-3) 
(Pitting and Intergranular Corrosion) 

ĝŋħĺŇĝŅȮ669  ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵĪŅĚőĸľŃĺŇĪĵŅ  
(Metallurgical Failure Analysis) 

PRE 66901  ıŊŘĬģŅĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėĺŅĴŏĽňĵľŅĵȮ    1 (1-0-3) 
&Fundamental  of Failure Analysis' 

PRE 66902  ĔĸœĔĔŅĶŏĽňĵľŅĵŐĸŃĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĪňŗŏĔňŗĵĺĕƟŀĚȮ   1 (1-0-3) 
&Failure Mechanism and Related Environment Factors' 

8. ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃėĺĭėŋĴĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬ  
ĝŋħĺŇĝŅȮ681 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃ  

(Heat Treatment ofȮMetals)  
PRE68101 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ  1 (1-0-3) 

(Heat Treatment of Aluminum Alloys)  
PRE68102 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ   1 (1-0-3) 

(Heat Treatment of Copper Alloys)  
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PRE68103 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŏľĸŖĔĔĸƟŅįĽĴĨŗŜŅ   1 (1-0-3) 
ŐĸŃŏľĸŖĔĔĸƟŅįĽĴĽŌĚ     
(Heat Treatment of Low Alloyed Steels and  
High Alloyed Steels) 

PRE68104 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŏľĸŖĔĔĸƟŅŐĸŃ   1 (1-0-3) 
ŏľĸŖĔľĸƞŀįĽĴĨŗŜŅŐĸŃįĽĴĽŌĚ 

 &Heat Treatment of Low Alloyed Cast Steels and Cast  
Irons and High Alloyed of Cast Steels and Cast Irons' 

PRE68105 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃĔĸŋƞĴŏľĸŖĔŒĬĚŅĬ  1 (1-0-3) 
ŀŋĨĽŅľĔĶĶĴįĸŇĨĵŅĬĵĬĨƢ   
&Ferrous Heat Treatment in Automotive Application'  

9. ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨ  
ĝŋħĺŇĝŅȮ682 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴıŊŘĬįŇĺ  

(Surface Science and Engineering)  
PRE 68201  ĨńĺŀĵƞŅĚĔŅĶŒĝƟĚŅĬĺŇĻĺĔĶĶĴıŊŘĬįŇĺ      1 (1-0-3) 

(Applications of Surface Engineering) 
PRE 68202   ŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺ        1 (1-0-3) 

(Coating Technology) 
PRE 68203  ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢįŇĺŏėĸŊŀĭ     1 (1-0-3) 

(Coating Characterization) 
ĝŋħĺŇĝŅȮ683 ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ  

(Forming Process Analysis) 
PRE 68301  ĔĸĻŅĽĨĶƢĕŀĚĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬ      1 (1-0-3) 

&Mechanics of Sheet Metal Forming) 
PRE 68302  ĔŅĶĺŇŏėĶŅŃľƢĔŅĶĕŉŘĬĶŌĮőĸľŃ      1 (1-0-3) 

(Metal Forming Analysis) 
PRE 68303  ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ       1 (1-0-3) 

(Forming Process Analysis) 
PRE 68304  ĔŅĶĮĶŃĵŋĔĨƢŒĝƟœĲœĬĨƢŏŀĸŇŏĴĬĨƢŒĬĔŅĶĕŉŘĬĶŌĮőĸľŃ     1 (1-0-3) 

(Application of Finite Element Method in Metal Forming) 
ĝŋħĺŇĝŅȮ685  ĺŇĻĺĔĶĶĴĔŅĶľĸƞŀőĸľŃĕńŘĬĽŌĚȮ 

(Advanced Foundry Engineering) 
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PRE 68501 ěŋħĭĔıĶƞŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŐĔƠĽŐĸŃĺŇīňĔŅĶŐĔƟœĕ   1 (1-0-3) 
(Gas Related Defects and Their Remedies) 

PRE 68502 ěŋħĭĔıĶƞŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐĕŖĚĨńĺŐĸŃĺŇīňĔŅĶŐĔƟœĕ  1 (1-0-3) 
&Solidification Related DefectsȮand Their Remedies'  

PRE 68503 ĔŅĶěŜŅĸŀĚĔĶŃĭĺĬĔŅĶľĸƞŀőĸľŃ      1 (1-0-3) 
(Metal Casting Simulation) 

ĝŋħĺŇĝŅȮ686 őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚ 
&Powder Metallurgy' 

PRE 68601  őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚȮ      1 (1-0-3) 
&Powder Metallurgy' 

PRE 68602  ŏĪėőĬőĸĵňőĸľŃįĚȮ      1 (1-0-3) 
&Powder Metallurgy Technologies' 

ĝŋħĺŇĝŅȮ687 ĪķļġňŐĸŃŐĬĺĮĢŇĭńĨŇĕŀĚĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅ  
(Theory and Practice of Steel Making) 

PRE 68701  ĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮ     1 (1-0-3) 
&Iron and Steel Making' 

PRE 68702  ĔŅĶĶňħŏľĸŖĔȮ       1 (1-0-3) 
&Steel Rolling' 

PRE 68703  ĪķļġňŐĸŃĺŇīňĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅȮ     1 (1-0-3) 
&Theory and Practice of Steel Making' 

10. ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟ 
ĝŋħĺŇĝŅȮ676 ĽĴĶĶĩĬŃŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟĕŀĚĺńĽħŋ  

(Materials Performance and Reliability)   
PRE 67601  ľĸńĔıŊŘĬģŅĬĔŅĶĨĶĺěĽŀĭģŅĬėĺŅĴŏĽňŗĵĚ     1 (1-0-3) 

ŐĸŃėĺŅĴŏľĴŅŃĽĴĨƞŀĔŅĶŒĝƟĚŅĬ  
(Fundamental of Risk Based Inspection  
and Fitness for service) 

PRE 67602  ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĮĶŃĵŋĔĨƢŒĬėĺŅĴŏĽňĵľŅĵ  1 (1-0-3) 
ěŅĔĔŅĶĔńħĔĶƞŀĬ  
(Fitness for Service  Application in Corrosion  Failure) 

PRE 67603  ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĶŀĵĭĔıĶƞŀĚŐĭĭĶŀĵŐĨĔ 1 (1-0-3) 
(Fitness for Service Application in  Crack-Like Flaws) 
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PRE 67604  ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĽƞĺĬĮĶŃĔŀĭŀŋĦľĳŌĴŇĽŌĚ   1 (1-0-3) 
(Fitness for Service of High Temperature Components) 

11. ĺŇĝŅľńĺĕƟŀĻŉĔļŅıŇŏĻļ  
PRE 69001 ľńĺĕƟŀĻŉĔļŅıŇŏĻļ 1      1 (1-0-3) 

  (Special Topics I)  
PRE 69002 ľńĺĕƟŀĻŉĔļŅıŇŏĻļ 2       1 (1-0-3) 

  (Special Topics II) 
ė. ĽńĴĴĬŅ      

 PRE 69501 ĽńĴĴĬŅ 1       1 (1-0-3) 
  (Seminar I) 

 PRE 69502 ĽńĴĴĬŅ 2       1 (1-0-3) 
  (Seminar II) 

  
Ě. ĺŇĪĵŅĬŇıĬīƢ/őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ     

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ            12   ľĬƞĺĵĔŇĨ 
  (Thesis) 

PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ              6 ȮȮľĬƞĺĵĔŇĨ 
  (Industrial Research Project) 
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3.1.4 ŐįĬĔŅĶĻŉĔļŅ 
 ŐįĬĔŅĶĻŉĔļŅȮĔȮȮ&ĺŇĪĵŅĬŇıĬīƢ' 
 ĝńŘĬĮƖĪňŗȮ1ȮȮȮ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1   ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮ 

PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ1  1 (1-0-3) 
   (Elective 1) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ2  1 (1-0-3) 
   (Elective 2) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ3  1 (1-0-3) 
   (Elective 3) 
ź 
 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ12  1 (1-0-3) 
   (Elective 12) 

   ĶĺĴ   12&12+0+36' 
  ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ ;Ȯ46 
ĝńŘĬĮƖĪňŗȮ1ȮȮȮ  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 
PRE 69101 ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ 2 (2-0-6) 
   (Research Methodology) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ13  1 (1-0-3) 
   (Elective 13) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ14  1 (1-0-3) 
   (Elective 14) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ15  1 (1-0-3) 
   (Elective 15) 
ź 
 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ19  1 (1-0-3) 
   (Elective 19) 
PRE 47501 ĺŇĪĵŅĬŇıĬīƢ  3 (0-6-12) 

   (Thesis) 
   ĶĺĴ            12 (9-6-39) 

   ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ  ;Ȯ54 
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ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮX  1 (1-0-3) 
   (Elective X) 
ĝńŘĬĮƖĪňŗȮ2ȮȮȮ  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 
PRE 47301 ĽńĴĴĬŅ 1 1 (1-0-3) 
   (Seminar I) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ20  1 (1-0-3) 
   (Elective 20) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ21  1 (1-0-3) 
   (Elective 21) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ22  1 (1-0-3) 
   (Elective 22) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ23  1 (1-0-3) 
   (Elective 23) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ24  1 (1-0-3) 
   (Elective 24) 
PRE 69701 ĺŇĪĵŅĬŇıĬīƢ  3 (0-6-12) 
   (Thesis) 

ĶĺĴ             9 (6-6-30) 
ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ = 42 

ĝńŘĬĮƖĪňŗȮ2ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
PRE 47302 ĽńĴĴĬŅ 2 1 (1-0-3) 
   (Seminar II) 
PRE 47501 ĺŇĪĵŅĬŇıĬīƢ  6 (0-12-24) 
   (Thesis) 
  ĶĺĴ             7 (1-12-27) 

ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ      = 40 
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ŐįĬĔŅĶĻŉĔļŅȮĕȮȮ&őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ'Ȯ 
ĝńŘĬĮƖĪňŗȮ1ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ1  1 (1-0-3) 
   (Elective 1) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ2  1 (1-0-3) 
   (Elective 2) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ3  1 (1-0-3) 
   (Elective 3) 
ź 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ12  1 (1-0-3) 
   (Elective 12) 

   ĶĺĴ   12&12+0+36' 
  ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ ;Ȯ46 
ĝńŘĬĮƖĪňŗȮ 1ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
PRE 69101  ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ  2 (2-0-6) 
   (Research Methodology) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ13  1 (1-0-3) 
   (Elective 13) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ14  1 (1-0-3) 
   (Elective 14) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ15  1 (1-0-3) 
   (Elective 15) 
ź 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ22  1 (1-0-3) 
   (Elective 22) 

   ĶĺĴ   12&12+0+36' 
  ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ ;Ȯ48 
ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮX  1 (1-0-3) 

   (Elective X) 
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ĝńŘĬĮƖĪňŗȮ2ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
PRE 47301 ĽńĴĴĬŅ 1 1 (1-0-3) 
   (Seminar I) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ23  1 (1-0-3) 
   (Elective 23) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ24  1 (1-0-3) 
   (Elective 24) 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ25  1 (1-0-3) 
   (Elective 25) 
ź 
PRE xxxxx  ĺŇĝŅŏĸŊŀĔȮ30  1 (1-0-3) 
   (Elective 30) 

PRE 69801  őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ  3 (0-6-12) 
    (Industrial Research Study) 

   ĶĺĴ            12 (9-6-27) 
   ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ  = 42 

ĝńŘĬĮƖĪňŗȮ2ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
PRE 47302 ĽńĴĴĬŅ 2 1 (1-0-3) 

    (Seminar II) 
 PRE 69801  őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ  3 (0-6-12) 
     (Industrial Research Study) 
   ĶĺĴ            4 (1-6-25) 
   ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ  = 32 
 

ľĴŅĵŏľĨŋȮŐįĬĔŅĶĻŉĔļŅȮĕȮȮ&őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ'ȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶĽŀĭĺńħĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive 
Examination'Ȯőħĵ 

1. ĬńĔĻŉĔļŅĴňĽŇĪīŇśĕŀĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟœħƟŏĴŊŗŀĽŀĭįƞŅĬĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶ őħĵĴňėŃŐĬĬ
ŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅȮ3.00Ȯ 

2. ĬńĔĻŉĔļŅĪňŗŏĶňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ60 ĺńĬ ĬńĭĨńŘĚŐĨƞĺńĬ
ŀĬŋĴńĨŇįĸĮĶŃěŜŅĳŅėĔŅĶĻŉĔļŅĽŋħĪƟŅĵĪňŗĸĚĪŃŏĭňĵĬȮ őħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬĶńĔļŅĽĳŅıȮ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬ
ěŃĨƟŀĚĸĚĪŃŏĭňĵĬĶńĔļŅĽĳŅıĳŅĵŒĬȮ1 ĽńĮħŅľƢĬńĭĨńŘĚŐĨƞĺńĬĮĶŃĔŅĻįĸĽŀĭȮőħĵœĴƞĩŊŀŏĮƦĬĔŅĶ ĸĚĪŃŏĭňĵĬĸƞŅĝƟŅȮ
ĴŇĜŃĬńŘĬěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ 

3. įŌƟĪňŗĽŀĭœĴƞįƞŅĬ-œĴƞŏĮƦĬĪňŗıŀŒěĴňĽŇĪīŇśĕŀĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮĳŅĵŒĬŏĺĸŅȮ1 ĮƖȮŐĨƞœĴƞŏĶŖĺĔĺƞŅȮ30 ĺńĬ ĬńĭěŅĔŅĶĽŀĭ
ėĶńŘĚŐĶĔȮĴŇĜŃĬńŘĬěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ 
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3,2ȮĝŊŗŀȮĽĔŋĸȮĨŜŅŐľĬƞĚȮėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮŐĸŃĳŅĶŃĚŅĬĽŀĬĕŀĚŀŅěŅĶĵƢ 
3,2,1 ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ 

ĸŜŅħńĭĪňŗ ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', ĽĩŅĭńĬĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ,ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħ

ľĸńĔĽŌĨĶĬňŘ 
1.  ĶĻ,ȮħĶ,ŏĝŅĺĸŇĨȮȮĸŇŘĴĴĦňĺŇěŇĨĶ - Ph.D. (Metallurgical Engineering), 

University of Wisconsin, U.S.A. (2000) 
- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&2536) 

4 8 

2.  ŀ.ȮħĶ,ĻŋĳķĔļƢȮȮĭŋĠŏĪňĵĶ - ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ', ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ
œĪĵȮ&0331' 

- ĺĪ,Ĵ,Ȯ&ĬŇĺŏėĸňĵĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,  
ĮĶŃŏĪĻœĪĵȮ&0323' 

- ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ, 

ĮĶŃŏĪĻœĪĵȮ&0320) 

12 6 

3. ŀ.ȮħĶ,œıĭŌĸĵƢ  ĝƞĺĚĪŀĚ - Dr.-Ing. (Mechanical Engineering), 
Technical University of Munich, 
Germany (2006) 

- Dipl.-Ing. (Mechanical Engineering), 
Technical University of Hannover, 
Germany (2001) 

12 12 

4.  ŀ,ȮħĶ,ŏĝļģıĚļƢȮěĶĶĵŅŀĬŋĶńĔļƢ - Dr.-Ing &Informatics', Karlsruhe 
Institute of technology &KIT', 
GermanyȮ&0./4' 

Dipl.-Ing (Mechanical Engineer: 
Mechatronics and Microsystem  
technology) Karlsruhe Institute of 
technology (KIT), GermanyȮ&0..6' 

8 1 

5.  ĶĻ,ȮħĶ,ĭĺĶőĝėȮȮįŌƟıńĥĬƢ - Ph,D,Ȯ&Welding Engineering',  
The Ohio State University,  
U,S,A,Ȯ&1999' 

ȮȮȮȮ6 1 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 

33            Ĵėŀ,0ȮKMUTT 

ĸŜŅħńĭĪňŗ ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', ĽĩŅĭńĬĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ,ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħ

ľĸńĔĽŌĨĶĬňŘ 
- M,Sc,Ȯ&Welding Engineering',  

The Ohio State University,  
U,S,A,Ȯ&1995' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&2534' 

6.  įĻ,ȮħĶ,ŀŇĻĶĪńĨȮıŉŗĚŀƟĬ - Ph.D. (Welding Engineering), The 
Ohio State University, U.S.A.Ȯ&0..5' 

- M.Sc. (Welding Engineering), The 
Ohio State University, U.S.A.Ȯ&0..1' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0320' 

3 1 

7.  ŀ.ȮħĶ,ģŇĨŇĬńĬĪƢȮĴňĪŀĚ - Ph.D. (Engineering), Osaka 
University, Osaka, JapanȮ&0./6' 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ', ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ
œĪĵȮ&0332' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&033/' 

3 1 

8.  įĻ,ȮħĶ,œĝĵŅȮȮħŜŅėŜŅ - Ph,D,Ȯ&Materials Engineering and 
Materials Design', University of 
Nottingham, U,K,Ȯ&1998' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,Ȯ
ĮĶŃŏĪĻœĪĵȮ&2533' 

3 1 

9.  įĻ,ȮħĶ,ĽĴĭŋĠȮȮŏěĶŇĠĺŇœĸĻŇĶŇȮ - Ph.D. &Metallurgical Engineering), 
University of Alabama, U,S,A,Ȯ&2000' 

- M,S,Ȯ&Metallurgical Engineering', 
Colorado School of Mines, U.S.A. 
(1994) 

14 13 
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ĸŜŅħńĭĪňŗ ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', ĽĩŅĭńĬĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ,ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħ

ľĸńĔĽŌĨĶĬňŘ 
- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ
œĪĵȮ&2531) 

10.  ĶĻ,ȮħĶ,ĺŇĭŋĠȮȮĨńŘĚĺőĶħĴĬŋĔŌĸ - Ph,D,Ȯ&Mechanical and Manufacturing 
Engineering', The University of New 
South Wales, Australia &0.//' 

- M,Eng,Ȯ&Design and Manufacturing 
Engineering', Asian Institute of 
Technology, Thailand,Ȯ&0008' 

- ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/'Ȯ&ĺŇĻĺĔĶĶĴŀŋĨ
ĽŅľĔŅĶ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0327' 

3 1 

11.  ŀ.ȮħĶ,ĔƟŀĚŏĔňĵĶĨŇȮĮŋĳĶńĨĬıĚļƢ - ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨŐĸŃĶŃĭĭ'ȮȮȮȮȮ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň,ȮĮĶŃŏĪĻœĪĵȮ&034.' 

- ĺĻ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ',ȮȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ
œĪĵȮ&2547' 

- ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĽŅĵĺŇĝŅŏĪėőĬőĸĵň
ĺńĽħŋ, ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&2543' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ',ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňĽŋĶĬŅĶň,ȮĮĶŃŏĪĻœĪĵȮ&0320' 

3 8 

12.  ŀ.ȮħĶ,ıĶƟŀĴıĚļƢȮȮĮŅĬħň - ĮĶ.ħ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨŐĸŃĶŃĭĭ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0335' 

- ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ2)Ȯ&ĺŇĻĺĔĶĶĴŀŋĨ
ĽŅľĔŅĶ'ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&033/' 

3 8 

13.  įĻ,ȮħĶ,ŒľĴƞȮĬƟŀĵıŇĪńĔļƢ - ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨŐĸŃĶŃĭĭ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0333' 

3 3 
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ĸŜŅħńĭĪňŗ ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', ĽĩŅĭńĬĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ,ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħ

ľĸńĔĽŌĨĶĬňŘ 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ',
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&033.' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0326' 

14.  ŀ. ħĶ,ıĚļƢĻńĔħŇśȮȮȮĩŉĚĽŋĕ Ph.D. (Metallurgical and Materials 
Engineering), Colorado School of 
Mines, U.S.A. (2001) 

- M.Sc. (Metallurgical and Materials 
Engineering), Colorado School of 
Mines, U.S.A. (1997) 

- - ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ',Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,ȮĮĶŃŏĪĻ
œĪĵȮ&2534) 

12 19 

 

1,2,0ȮȮŀŅěŅĶĵƢĮĶŃěŜŅ 

ĸŜŅħńĭĪňŗ 
ĝŊŗŀ+ĽĔŋĸ 

 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', 

ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ,  

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ- 

ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀŏĮƕħ 

ľĸńĔĽŌĨĶĬňŘ 
1.  ŀ,ĽŋěŇĬĨƢȮīĚĩŅĺĶĽŋĺĶĶĦ - ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬ

ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,ĮĶŃŏĪĻ
œĪĵȮ&032.' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&0304' 

3 1 

2.  ĶĻ,ȮħĶ,ŏĨŊŀĬŒěȮĽĴĭŌĶĦƢĺŇĺńĥĬƢȮȮȮ - Ph,D,Ȯ&Industrial Engineering', 
Oregon State University,  
U,S,A,Ȯ&2001' 

3 1 
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ĸŜŅħńĭĪňŗ 
ĝŊŗŀ+ĽĔŋĸ 

 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', 

ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ,  

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ- 

ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀŏĮƕħ 

ľĸńĔĽŌĨĶĬňŘ 
- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ'Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,  
ĮĶŃŏĪĻœĪĵȮ&2532' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶŏĔļĨĶ',  
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ,  
ĮĶŃŏĪĻœĪĵȮ&2528' 

3.  ĶĻ,ȮħĶ,ŏěĶŇĠĝńĵȮőĕĴıńĨĶŅĳĶĦƢ - Ph,D,Ȯ&Industrial Engineering', 
University of Washington,  
U,S,A,Ȯ&2004' 

- M,S,Ȯ&Industrial Engineering', 
University of Washington,  
U,S,A,Ȯ&2002' 

- M,S,Ȯ&Mechanical Engineering', 
Georgia Institute of Technology, 
U,S,A,Ȯ&1999' 

- B,S,Ȯ&Mechanical Engineering', 
Rensselaer Polytechnic Institute, 
U,S,A,Ȯ&1996' 

3 1 

4.  įĻ,ȮħĶ,ĝƞŀŐĔƟĺȮěĨŋĶŅĬĬĪƢ - Ph,D,Ȯ&Industrial Engineering', 
Sirindhorn International Institute of 
Technology, ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ, 
ĮĶŃŏĪĻœĪĵȮ&2548' 

- M,Eng,Ȯ&Industrial Engineering', 
University of Texas at Arlington, 
U,S,A,Ȯ&1996' 

- ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ',  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚ,ȮĮĶŃŏĪĻœĪĵ,Ȯ&0336' 

3 1 

5.  įĻ,ȮĬŇīŇȮȮĭŋĶĦěńĬĪĶƢ - ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ',  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&031/' 

3 1 
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ĸŜŅħńĭĪňŗ 
ĝŊŗŀ+ĽĔŋĸ 

 

ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', 

ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ,  

ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ- 

ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀŏĮƕħ 

ľĸńĔĽŌĨĶĬňŘ 
- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&0304' 

6.  įĻ,ȮĴĚėĸȮĽňĬŃĺńĥĬƢ - ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ', ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ
œĪĵȮ&0324' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&0317' 

3 1 

7.  ŀ,ŏěļġŅȮěńĬĪĺĚļƢőĽ - M,Sc,Ȯ&Manufacturing Engineering', 
University of Massachusetts at 
Amherst, U,S,A,Ȯ&/772' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ
œĪĵȮ&0310' 

3 1 

8.  ŀ,ĝĬŅĔŅĬĨƢȮŐėĸƟĺŀƟŀĴ - M,S,Ȯ&Electrical and Computer 
Engineering'ȮCarnegie Mellon 
University, U,S,A,Ȯ&/773' 

- B,S,Ȯ&Electrical and Computer 
Engineering'ȮȮCarnegie Mellon 
University, U,S,A,Ȯ&/772' 

3 1 

9.  ŀ,ĽĴıĶȮŏıňĵĶĽŋĕĴĦň 
 

+ȮĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ', ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ
œĪĵȮ&0325' 
+ȮĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0323' 

3 1 

 
3.2.3 ŀŅěŅĶĵƢıŇŏĻļ 
œĴƞĴň   
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4,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮľĶŊŀĽľĔŇěĻŉĔļŅ'Ȯ&ĩƟŅĴň' 
 œĴƞĴň 
5, ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ&ĩƟŅĴň' 

 ĨŅĴĕƟŀĔŜŅľĬħĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

3,/ȮėŜŅŀīŇĭŅĵőħĵĵƞŀȮ 
ĶŅĵĺŇĝŅőėĶĚĚŅĬŏĮƦĬĔŅĶĬŜŅŏŀŅŀĚėƢėĺŅĴĶŌƟĪńŘĚľĴħĪňŗĻŉĔļŅĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĔƟőěĪĵƢĪńŘĚħƟŅĬĪķļġň
ŐĸŃĮĢŇĭńĨŇőħĵŀŅěĴňėĺŅĴĶƞĺĴĴŊŀĔńĭĳŅėŀŋĨĽŅľĔĶĶĴ ŐĸŃĴňĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬŐĔƞėĦŃĔĶĶĴĔŅĶėŋĴ
ĽŀĭŏıŊŗŀıŇěŅĶĦŅįĸĚŅĬȮȮȮȮȮ 

3,0ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌĕŀĚĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĔŅĶĪŜŅĺŇěńĵȮĮĶŃĔŀĭħƟĺĵįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅĭńĚėńĭĪňŗŏĬƟĬıńĥĬŅĪńĔļŃ
ĔŅĶĺŇěńĵȮŐĸŃľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴȮœħƟŐĔƞ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŅĵĺŇĝŅ 
PRE 69701 ĺŇĪĵŅĬŇıĬīƢ 
&/' ĬńĔĻŉĔļŅĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
&0' ĬńĔĻŉĔļŅĽŅĴŅĶĩėƟĬėĺƟŅȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶ
ĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵ 
&1'Ȯ ĬńĔĻŉĔļŅĽŅĴŅĶĩĨńŘĚőěĪĵƢĺŇěńĵȮĺŅĚŐįĬȮŐĸŃėĺĭėŋĴĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵŒľƟĽŜŅŏĶŖěĳŅĵŒĬĔĶŀĭ
ŏĺĸŅĪňŗĔŜŅľĬħœħƟ 

&2' ĬńĔĻŉĔļŅĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴŏĝŇĚĸŉĔœħƟŀĵƞŅĚĴňĶŃĭĭȮĽŅĴŅĶĩ
ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
&5' ĬńĔĻŉĔļŅĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃĽŊŗŀĽŅĶœħƟŀĵƞŅĚĝńħŏěĬĶńħĔŋĴŐĸŃĩŌĔĨƟŀĚ 

 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ 
&/' ĬńĔĻŉĔļŅĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
&0' ĬńĔĻŉĔļŅĽŅĴŅĶĩėƟĬėĺƟŅȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶ
ĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵ 
&1'Ȯ ĬńĔĻŉĔļŅĽŅĴŅĶĩĨńŘĚőěĪĵƢĺŇěńĵȮĺŅĚŐįĬȮŐĸŃėĺĭėŋĴĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵŒľƟĽŜŅŏĶŖěĳŅĵŒĬĔĶŀĭ
ŏĺĸŅĪňŗĔŜŅľĬħœħƟ 

&2' ĬńĔĻŉĔļŅĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĴňĶŃĭĭȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟ
ŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚ
ĴňĮĶŃĽŇĪīŇĳŅı 
&5' ĬńĔĻŉĔļŅĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃĽŊŗŀĽŅĶœħƟŀĵƞŅĚĝńħŏěĬĶńħĔŋĴŐĸŃĩŌĔĨƟŀĚ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŅĵĺŇĝŅħńĚĔĸƞŅĺȮĨŀĭĽĬŀĚőħĵĨĶĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶħńĚĬňŘ 
PLO-2: ĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨœħƟ 
PLO-3: ĺŇŏėĶŅŃľƢĮƤĠľŅŀŋĨĽŅľĔĶĶĴőħĵŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
PLO-4: ĴňĪńĔļŃħƟŅĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩŀŀĔŐĭĭȮ&ĔĶŃĭĺĬĔŅĶȮľĶŊŀ ĺŇīňĔŅĶ'ȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀ
ıńĥĬŅĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟőħĵŏĜıŅŃĪňŗŏĔňŗĵĺĔńĭőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 
PLO-5: ĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĪŜŅĚŅĬŏĮƦĬĪňĴœħƟŀĵƞŅĚĴŊŀŀŅĝňı 

3,1ȮĝƞĺĚŏĺĸŅȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĺŇĝŅĺŇĪĵŅĬŇıĬīƢ ĸĚĪŃŏĭňĵĬĺŇĝŅĭńĚėńĭȮŏĶňĵĬĶŌƟĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ
ŒĬĺŇĝŅĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵȮ(Research Methodology)Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 2ȮĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴȮŏĶňĵĬĶŌƟŐĬĺĪŅĚĔŅĶĪŜŅ
ĺŇěńĵŒĬĺŇĝŅĽńĴĴĬŅȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 2ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 2ȮĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴȮĬŜŅŏĽĬŀŒĬĺŇĝŅ
ĽńĴĴĬŅȮ2 

3,2ȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮ 
ĺŇĪĵŅĬŇıĬīƢȮ12ȮľĬƞĺĵĔŇĨȮ 
őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴȮ6 ľĬƞĺĵĔŇĨ 

3,3ȮȮĔŅĶŏĨĶňĵĴĔŅĶȮ 
ĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚĔŅĶŒľƟėŜŅĮĶŉĔļŅőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 

3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸȮ 
ĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅőėĶĚĚŅĬ ĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬ
ĕŀĚĶŃĭĭĪňŗıńĥĬŅĕŉŘĬŒĬőėĶĚĚŅĬ ėĺŅĴĽĴĭŌĶĦƢĕŀĚĺŇĪĵŅĬŇıĬīƢ  
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ľĴĺħĪňŗȮ2ȮįĸĔŅĶŏĶňĵĬĶŌƟȮȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

/, ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

/'ȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĽńĴĴŅėŅĶĺŃȮĶŌƟěńĔĔŅĸŏĪĻŃŐĸŃ
ĪŜŅľĬƟŅĪňŗŏĮƦĬıĸŏĴŊŀĚħňĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚĺŇĝŅĝňıŐĸŃ
ĨƞŀĽńĚėĴŐĸŃĮĢŇĭńĨŇĨĬĳŅĵŒĨƟěĶĶĵŅĭĶĶĦĺŇĝŅĝňıħƟĺĵ
ėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃŏĽňĵĽĸŃ 

- ĔŅĶĽŀħŐĪĶĔŒĬĺŇĝŅŏĶňĵĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭěĶŇĵīĶĶĴȮ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 

2) ĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŀĵƞŅĚĩƞŀĚŐĪƟŒĬħƟŅĬĺŇĻĺĔĶĶĴ
őĸľĔŅĶȮ őħĵŏĬƟĬĔŅĶŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩĪŅĚħƟŅĬĔŅĶ
ĪŜŅĚŅĬĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅ ĽŅĴŅĶĩĭŌĶĦŅĔŅĶĺŇīňĔŅĶ
ĺŇŏėĶŅŃľƢĪħĽŀĭĝŇŘĬĚŅĬőĸľŃœħƟŀĵƞŅĚȮĴŊŀŀŅĝňıŐĸŃŏĮƦĬ
ĴŅĨĶģŅĬĽŅĔĸȮŀňĔĪńŘĚĽŅĴŅĶĩĭŌĶĦŅĔŅĶĻŅĽĨĶƢŒĬħƟŅĬ
ĺŇĻĺĔĶĶĴőĸľĔŅĶŒĬĔŅĶŐĔƟœĕĮƤĠľŅħƟŅĬĔŅĶŒĝƟĚŅĬőĸľŃ
ŐĸŃőĸľŃĺŇĪĵŅĪňŗŏĔňŗĵĺĕƟŀĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴŀĵƞŅĚŏĮƦĬ
ĶŃĭĭįƞŅĬĔĶŃĭĺĬĔŅĶĺŇěńĵ 

- ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĳŅėĪķļġňĔŅĶĻŉĔļŅėƟĬėĺƟŅ
ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮ ĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔ
ŀŅěŅĶĵƢįŌƟĽŀĬ 

- ŏĶňĵĬĶŌƟěŅĔĮƤĠľŅěĶŇĚȮŐĸŃĪŜŅėĺŅĴŏĕƟŅŒěĔńĭŐĬĺ
ĪŅĚĔŅĶŐĔƟœĕĮƤĠľŅĪňŗŏĔŇħĕŉŘĬħńĚĔĸƞŅĺȮ ŏĬƟĬėĺŅĴ
ŏĕƟŅŒěĔŅĶŐĮĶįĸĔŅĶĺŇŏėĶŅŃľƢȮĪħĽŀĭĪňŗŏĮƦĬœĮĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸȮŏĝƞĬȮASTM ľĶŊŀȮISO ŏĮƦĬĨƟĬ 

- ĪŜŅĔŅĶĺŇěńĵěŅĔĮƤĠľŅěĶŇĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴȮ őħĵ
ĬŜŅőěĪĵƢĺŇěńĵĕŀĚľĬƞĺĵĚŅĬ/įŌƟĮĶŃĔŀĭĔŅĶĴŅŏĮƦĬ
ĺŇĪĵŅĬŇıĬīƢ 

1' ĴňėĺŅĴŒİƙĶŌƟŒĬŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪňŗĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ ĽŅĴŅĶĩıńĥĬŅŀĚėƢ
ėĺŅĴĶŌƟĪňŗĨĬĴňŀĵŌƞŒľƟĽŌĚĕŉŘĬœĮȮŏıŊŗŀıńĥĬŅĨĬŏŀĚȮıńĥĬŅĚŅĬȮ
ıńĥĬŅĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇ 

- ĔŅĶĴŀĭľĴŅĵĚŅĬĪňŗĴňĸńĔļĦŃŒľƟĴňĔŅĶėƟĬėĺƟŅŏıŊŗŀ
ěŃĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚ 

2' ėŇħŏĮƦĬȮ ĪŜŅŏĮƦĬȮĴňėĺŅĴŏĮƦĬįŌƟĬŜŅȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴ
ĽĶƟŅĚĽĶĶėƢȮ ŐĸŃĽŅĴŅĶĩŏĸŊŀĔĺŇīňŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

- ĔŅĶĴŀĭľĴŅĵĚŅĬĪňŗŏĮƦĬőėĶĚĚŅĬȮ ŏĮƦĬĶŃĭĭėĶĭ
ĺĚěĶĔŅĶĪŜŅĔŇěĔĶĶĴĪňŗĨƟŀĚĴňĔŅĶěńħĽĶĶĚŅĬȮėĬȮŐĸŃ
ŏĺĸŅ 

- ŏĶňĵĬĶŌƟěŅĔĮƤĠľŅěĶŇĚŒĬőĶĚĚŅĬľĶŊŀįŌƟĮĶŃĔŀĭĔŅĶȮ
ŐĸŃĪŜŅėĺŅĴŏĕƟŅŒěĔńĭŐĬĺĪŅĚĔŅĶŐĔƟœĕĮƤĠľŅĪňŗ
ŏĔŇħĕŉŘĬħńĚĔĸƞŅĺȮ őħĵĽĴĴĨŇĺƞŅĨĬŏŀĚŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶ 

- ĪŜŅĔŅĶĺŇěńĵěŅĔĮƤĠľŅěĶŇĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴȮ őħĵ
ĬŜŅőěĪĵƢĺŇěńĵĕŀĚľĬƞĺĵĚŅĬ/įŌƟĮĶŃĔŀĭĔŅĶĴŅŏĮƦĬ
ĺŇĪĵŅĬŇıĬīƢ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 

41            Ĵėŀ,0ȮKMUTT 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
- ĔŅĶĴŀĭľĴŅĵĚŅĬĪňŗĴňĸńĔļĦŃŒľƟĴňĔŅĶėŇħȮėƟĬėĺƟŅľŅ
ŏĪėőĬőĸĵňľĶŊŀĬĺńĨĔĶĶĴĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŐĔƟœĕĮƤĠľŅ 

5) ĴňĴĬŋļĵƢĽńĴıńĬīƢŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬȮ ĴňĪńĔļŃŒĬħƟŅĬĔŅĶĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃ
ĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃ
ŏĮƦĬįŌƟĴňĪńĻĬėĨŇĪňŗħňŒĬĔŅĶĪŜŅĚŅĬ 

- ĔŅĶĴŀĭľĴŅĵĚŅĬĪňŗŏĮƦĬőėĶĚĚŅĬȮ ŏĮƦĬĶŃĭĭėĶĭ
ĺĚěĶĔŅĶĪŜŅĔŇěĔĶĶĴĪňŗĨƟŀĚĴňĔŅĶěńħĽĶĶĚŅĬȮėĬȮŐĸŃ
ŏĺĸŅ 

4' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶŐĸŃŒĝƟĳŅļŅœĪĵȮ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ ŐĸŃĻńıĪƢĪŅĚŏĪėĬŇėȮ ŒĬĔŅĶ
ĨŇħĨƞŀĽŊŗŀĽŅĶĶĺĴĩŉĚĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŏĮƦĬ
ŀĵƞŅĚħň 

- ĔŅĶĴŀĭľĴŅĵĚŅĬĪňŗĨƟŀĚĴňĔŅĶĬŜŅŏĽĬŀŒĬĸńĔļĦŃ
ĮŅĔŏĮĸƞŅĮĶŃĔŀĭĽŊŗŀŒĬĝńŘĬŏĶňĵĬ 

 
0,Ȯ ĔŅĶıńĥĬŅįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶŒĬŐĨƞĸŃĕƟŀȮ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸ
ĔŅĶŏĶňĵĬĶŌƟ 

PLO+/8ȮŏĕƟŅŒěőĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨ 
PLO+/A8ȮŀīŇĭŅĵĽĴĭńĨŇŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬŏĝŇĚ

ĺŇĻĺĔĶĶĴĕŀĚĺńĽħŋĨŅĴĴŅĨĶģŅĬĽŅĔĸȮŏĝƞĬȮAISI 
ASTM JIS ľĶŊŀȮISO ŏĮƦĬĨƟĬ 

PLO+/B8ȮŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚőĸľŃĳŅĵŒĨƟ
ĽĳŅĺŃĔŅĶŒĝƟĚŅĬĮĔĨŇ ŐĸŃĪňŗŀŋĦľĳŌĴŇĵŇŗĚĵĺħȮ
&Extreme Temperature) ĶĺĴĪńŘĚėĺŅĴŏĝŊŗŀĴőĵĚ
ĶŃľĺƞŅĚőėĶĚĽĶƟŅĚěŋĸĳŅėĔńĭĔĸœĔėĺŅĴŏĽňĵľŅĵ
ĳŅĵľĸńĚĔŅĶŒĝƟĚŅĬ 

PLO+/C8ȮŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨĪňŗĽƞĚįĸĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸľŃĺŇĪĵŅĕŀĚőĸľŃŐĨƞĸŃĮĶŃŏĳĪ 

- ĔŅĶĭĶĶĵŅĵ 
- ĔŅĶĭĶĶĵŅĵŏĝŇĚŀĳŇĮĶŅĵ 
- ĔŅĶİƗĔĮĢŇĭńĨŇŒĬŐĬĺĪŅĚ
ĕŀĚĔŅĶĮĢŇĭńĨŇěĶŇĚ 

- ĔŅĶŏĶňĵĬĶŌƟěŅĔĔĶĦňĻŉĔļŅ 
- ĔŅĶŏĶňĵĬĶŌƟŐĭĭĮƤĠľŅŏĮƦĬ
ģŅĬ 

- ĔŅĶŏĶňĵĬĶŌƟŐĭĭőėĶĚĚŅĬ
ŏĮƦĬģŅĬ 

- ĔŅĶŏĕňĵĬĨŀĭ
ŐĭĭĪħĽŀĭĴŅĨĶģŅĬ 

- ĕƟŀĽŀĭĵƞŀĵ 
- ĔŅĶĭƟŅĬ-ĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

- ĔŅĶŏĕňĵĬĶŅĵĚŅĬ 
- ĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬ
ľĬƟŅĝńŘĬŏĶňĵĬȮ 

- ĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮ 
ȮȮ 

PLO+08 ĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟħƟŅĬőĸľŃĺŇĪĵŅŐĸŃ
ĔĶŃĭĺĬĔŅĶįĸŇĨœħƟ 

PLO+0A8ȮŏĸŊŀĔŒĝƟĔĶŃĭĺĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇ
ĕŀĚőĸľŃŒľƟŏľĴŅŃĽĴĔńĭĽĳŅĺŃĔŅĶŒĝƟĚŅĬ 

- ĔŅĶĭĶĶĵŅĵ 
- ĔŅĶĭĶĶĵŅĵŏĝŇĚŀĳŇĮĶŅĵ 
- ĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶŒĬĝńŘĬ
ŏĶňĵĬ 

- ĔŅĶŏĶňĵĬĶŌƟěŅĔĔĶĦňĻŉĔļŅ 

- ĔŅĶŏĕňĵĬĨŀĭ
ŐĭĭĪħĽŀĭĴŅĨĶģŅĬ 

- ĕƟŀĽŀĭĵƞŀĵ 
- ĔŅĶĭƟŅĬ-ĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸ
ĔŅĶŏĶňĵĬĶŌƟ 

PLO+0B8ȮŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĺŇŏėĶŅŃľƢ
ĪŅĚħƟŅĬőĸľŃĺŇĪĵŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ ŏĝƞĬȮSEM,Ȯ
XRD,ȮXRF ŏĮƦĬĨƟĬ 
 PLO+0C8ȮŏĸŊŀĔŒĝƟĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅ 
ŏıŊŗŀĨƞŀĵŀħĚŅĬĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŀĵƞŅĚĴň
ěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı 

- ĔŅĶŏĶňĵĬĶŌƟŐĭĭĮƤĠľŅŏĮƦĬ
ģŅĬ 

- ĔŅĶŏĶňĵĬĶŌƟŐĭĭőėĶĚĚŅĬ
ŏĮƦĬģŅĬ 
 

- ĔŅĶŏĕňĵĬĶŅĵĚŅĬ 
- ĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬ
ľĬƟŅĝńŘĬŏĶňĵĬȮ 

- ĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮ 

PLO+18ȮĺŇŏėĶŅŃľƢĮƤĠľŅŀŋĨĽŅľĔĶĶĴőħĵŒĝƟėĺŅĴĶŌƟ
ĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
 PLO+1A8ȮěŜŅŐĬĔĮƤĠľŅĪňŗŏĔŇħĕŉŘĬħƟĺĵŀĚėƢėĺŅĴĶŌƟ
ĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 
 PLO+1B8ȮĔŜŅľĬħŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅőħĵŒĝƟ
ŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 
 PLO+1C8ȮŏĮĶňĵĭŏĪňĵĭŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅ
ĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃĔġĶŃŏĭňĵĭȮ
ĕƟŀĔŜŅľĬħĪŅĚĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 

- ĔŅĶĭĶĶĵŅĵ 
- ĔŅĶĭĶĶĵŅĵŏĝŇĚŀĳŇĮĶŅĵ 
- ĔŅĶİƗĔĮĢŇĭńĨŇ 
- ĔŅĶŏĶňĵĬĶŌƟěŅĔĔĶĦňĻŉĔļŅ 
- ĔŅĶŏĶňĵĬĶŌƟŐĭĭĮƤĠľŅŏĮƦĬ
ģŅĬ 

- ĔŅĶŏĶňĵĬĶŌƟŐĭĭőėĶĚĚŅĬ
ŏĮƦĬģŅĬ 

- ĔŅĶŏĕňĵĬĨŀĭ
ŐĭĭĪħĽŀĭĴŅĨĶģŅĬ 

- ĕƟŀĽŀĭĵƞŀĵ 
- ĔŅĶĭƟŅĬ-ĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

- ĔŅĶŏĕňĵĬĶŅĵĚŅĬ 
- ĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬ
ľĬƟŅĝńŘĬŏĶňĵĬȮ 

- ĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮ 
PLO+28ȮĴňĪńĔļŃħƟŅĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩŀŀĔŐĭĭȮ
&ĔĶŃĭĺĬĔŅĶȮľĶŊŀ ĺŇīňĔŅĶ'ȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀ
ıńĥĬŅĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟőħĵŏĜıŅŃĪňŗŏĔňŗĵĺĔńĭőĸľŃ
ĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+2A8ȮĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĺŇěńĵ, 

ħŜŅŏĬŇĬĔŅĶĺŇěńĵ, ŏĔŖĭĕƟŀĴŌĸȮŐĸŃĽĶŋĮįĸĔŅĶĺŇěńĵ 
PLO+2B8ȮŀīŇĭŅĵľĸńĔĔŅĶĽŜŅėńĠĕŀĚėĺŅĴĶŌƟŒľĴƞȮ

ľĶŊŀĬĺńĨĔĶĶĴĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗ
ŏĔňŗĵĺĕƟŀĚœħƟ 

- ĔŅĶĭĶĶĵŅĵŏĝŇĚŀĳŇĮĶŅĵ 
- ĔŅĶİƗĔĮĢŇĭńĨŇ 
- ĔŅĶŏĶňĵĬĶŌƟŐĭĭĮƤĠľŅŏĮƦĬ
ģŅĬ 

- ĔŅĶŏĶňĵĬĶŌƟŐĭĭőėĶĚĚŅĬ
ŏĮƦĬģŅĬ 

 

- ĔŅĶĭƟŅĬ-ĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

- ĔŅĶŏĕňĵĬĶŅĵĚŅĬ 
- ĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬ
ľĬƟŅĝńŘĬŏĶňĵĬȮ 

PLO+38ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĪŜŅĚŅĬŏĮƦĬĪňĴœħƟŀĵƞŅĚĴŊŀ
ŀŅĝňı 

PLO+3A8ȮĽŅĴŅĶĩıŌħŐĸŃŏĕňĵĬŏıŊŗŀĬŜŅŏĽĬŀ
įĸĚŅĬĪŅĚĺŇĻĺĔĶĶĴħƟĺĵėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶ
ĮĶŃĔŀĭĺŇĝŅĝňı 

PLO+3B8ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚŏĮƦĬįŌƟĬŜŅŐĸŃ
ĔĶŃĨŋƟĬŒľƟĪňĴŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬ 

- ĔŅĶĭĶĶĵŅĵŏĝŇĚŀĳŇĮĶŅĵ 
- ĔŅĶİƗĔĮĢŇĭńĨŇ 
- ĔŅĶŏĶňĵĬĶŌƟŐĭĭĮƤĠľŅŏĮƦĬ
ģŅĬ 

- ĔŅĶŏĶňĵĬĶŌƟŐĭĭőėĶĚĚŅĬ
ŏĮƦĬģŅĬ 

- ĔŅĶŏĕňĵĬĶŅĵĚŅĬ 
- ĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬ
ľĬƟŅĝńŘĬŏĶňĵĬ 

- ĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮ 
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1,ȮȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĽńĴıńĬīƢįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping'Ȯ 
3,1 ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping'ȮĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮLNG 550,600 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ¸ȮȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮ¹ȮȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 
 
 

 

 

ĶŅĵĺŇĝŅ 
 

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 5 / 0 1 
LNG 550Ȯ: Remedial English Course for Post 
Graduate StudentsȮȮȮȮ  0Ȯ&/+0+4' 
ĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅ 

¡  ̧    ̧   ¡ ¡   ̧   ̧  ̧  ¡    ̧ ¡ 

LNG 600 : In+sessional English Course for 
Post Graduate StudentsȮȮȮȮ 1Ȯ&0+0+7' 
ĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶ
ĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

¡  ̧    ̧  ̧ ¡ ¡ ¡   ̧   ̧  ̧  ¡    ̧ ¡ 
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įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵȮħńĚĬňŘ   
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
&/'Ȯ ĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěŇĨŀŅĽŅȮ
œĴƞĸŃŏĸĵĨƞŀĮƤĠľŅĕŀĚŀĚėƢĔĶľĶŊŀĽńĚėĴ 

&0'Ȯ ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŏėŅĶıĔġĶŃŏĭňĵĭȮ
ĴŅĶĵŅĪȮŐĸŃĕƟŀĭńĚėńĭĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

&1'Ȯ ĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĶŃĭĭėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮŏĕƟŅŒěŐĸŃĞŅĭĞŉŘĚŒĬĺńĥĬīĶĶĴœĪĵ
ŐĸŃĺńĥĬīĶĶĴĽŅĔĸȮ  

&2'Ȯ ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĝňıȮĨĶŃľĬńĔĩŉĚľĬƟŅĪňŗ
ėĺŅĴĶńĭįŇħĝŀĭĪňŗĴňĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ  

2. ėĺŅĴĶŌƟ 
&/'Ȯ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěħƟŅĬľĸńĔĔŅĶŒĝƟĳŅļŅŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮ 

&0'Ȯ ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭ
ėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

&1'Ȯ ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬħƟŅĬĳŅļŅŀńĚĔķļĴŅ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŒĬĔŅĶŏĶňĵĬŐĸŃĔŅĶ
ĪŜŅĚŅĬěĶŇĚœħƟ 

&2'Ȯ ĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟħƟŅĬĳŅļŅĴŅŒĝƟŒĬĔŅĶıńĥĬŅŐĸŃ
ĨƞŀĵŀħĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĽŅĴŅĶĩ
ĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵ
ĨĬŏŀĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

 

3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
&/'Ȯ ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħňȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮ
ŀĳŇĮĶŅĵŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĳŅļŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶȮ
ŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĪŜŅĚŅĬŀĵƞŅĚŏľĴŅŃĽĴȮ 

&0'Ȯ ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ
œħƟȮ 

&1'Ȯ ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŒĝƟĨĶĶĔŃŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀ
ĕƟŀĴŌĸŀĵƞŅĚĴňĸŜŅħńĭĕńŘĬĨŀĬȮŐĸŃĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅœħƟ
ŀĵƞŅĚĴňĶŃĭĭȮĽŅĴŅĶĩŒĝƟĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶ
ĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

&4'Ȯ ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗ
ŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴȮĶŌƟŏĪƞŅĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚ
ŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
&/'Ȯ ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮŐĸŃȮĪŜŅĚŅĬĶƞĺĴĔńĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 

&0'Ȯ ĶŌƟěńĔĭĪĭŅĪȮľĬƟŅĪňŗȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĨŅĴĪňŗĴŀĭľĴŅĵĪńŘĚ
ĚŅĬĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴȮ 

&1'Ȯ ĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩȮĺŅĚĨńĺœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭėĺŅĴĶńĭįŇħĝŀĭ  

Ȯ&2'Ȯ ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚȮ 
Ȯ&3'Ȯ ĴňěŇĨĽŜŅĬŉĔėĺŅĴĶńĭįŇħĝŀĭħƟŅĬĺŇĝŅĝňıĕŀĚĨĬŏŀĚ  

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
&/'Ȯ ĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇ
ĮĶŃĵŋĔĨƢĨƞŀĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

&0'Ȯ ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĪŅĚĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵœħƟŀĵƞŅĚħňȮ
ĨĶĚĮĶŃŏħŖĬȮŐĸŃŏľĴŅŃĽĴĔńĭĭĶŇĭĪ   

&1'Ȯ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴ
ŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

 

 

1,0ȮĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&PLO Curriculum Mapping'Ȯ 
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ŐįĬĔŅĶĻŉĔļŅȮĔȮ2ȮŐĸŃȮĕ 

ĶŅĵĺŇĝŅ 
PLO 1 PLO 0 PLO 3 PLO 4 PLO 5 

1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 5A 5B 

ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮ&ŐįĬĔŅĶĻŉĔļŅȮĔȮ2ȮŐĸŃȮĕ'              

LNG 550Ȯ: Remedial English Course for Post Graduate Students       ̧       ̧  

LNG 600 : In+sessional English Course for Post Graduate Students       ̧       ̧  

ĶŅĵĺŇĝŅĭńĚėńĭȮ&ŐįĬĔŅĶĻŉĔļŅȮĔȮ2'              

PRE 69101ȮĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ       ̧  ̧  ̧   ̧   ̧  ̧

PRE 69501ȮĽńĴĴĬŅ 1      ¸ ¸   ¸    

PRE 69502ȮĽńĴĴĬŅ 2      ¸   ̧  ̧ ¸  ̧ ¸ ¸ 

PRE 47501ȮĺŇĪĵŅĬŇıĬīƢ    ̧   ̧ ¸ ¸  ̧  ̧ ¸  ̧ ¸ ¸ 

ĶŅĵĺŇĝŅĭńĚėńĭȮ&ŐįĬĔŅĶĻŉĔļŅȮĕ'              

PRE 69101ȮĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ      ¸ ¸  ̧  ¸  ¸ ¸ 

PRE 69501ȮĽńĴĴĬŅ 1      ¸ ¸   ¸    

PRE 69502ȮĽńĴĴĬŅ 2   ̧   ̧  ¸   ̧  ̧ ¸  ̧ ¸ ¸ 

PRE 69801ȮőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ    ̧   ̧ ¸ ¸  ̧  ̧ ¸  ̧ ¸ ¸ 

ĶŅĵĺŇĝŅŏĸŊŀĔȮ&ŐįĬĔŅĶĻŉĔļŅȮĔȮ2ȮŐĸŃȮĕ'              

ĝŋħĺŇĝŅȮ602  ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ              

 PRE 60201 ĔŅĶœľĸĕŀĚĕŀĚœľĸ   ̧  ̧           

PRE 60202 ĔŅĶĩƞŅĵőŀĬĴĺĸ   ̧  ̧                    



  

 
 

46            Ĵėŀ,0ȮKMUTT 

ĶŅĵĺŇĝŅ 
PLO 1 PLO 0 PLO 3 PLO 4 PLO 5 

1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 5A 5B 

PRE 60203 ĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬ   ̧  ̧                   

ĝŋħĺŇĝŅ 651 ŐįĬĳŌĴŇĽĴħŋĸĕŀĚŏĲĽŐĭĭľĸŅĵŀĚėƢĮĶŃĔŀĭ              

PRE 65101 ľĸńĔĔŅĶĕŀĚŐįĬĳŌĴŇĽĴħŋĸ   ̧  ̧  ̧      ̧     

PRE 65102 ĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚŐįĬĳŌĴŇĽĴħŋĸ    ̧  ̧     ̧      

ĝŋħĺŇĝŅ 652Ȯ ĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĕŀĚŐĕŖĚ              

PRE 65201 ĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽ    ̧  ̧          

ĝŋħĺŇĝŅȮ661  ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔ              

PRE 66101 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĕńŘĬıŊŘĬģŅĬ   ̧            

PRE 66102 ĔŅĶŐĨĔľńĔŐĸŃĔŅĶĸƟŅĕŀĚőĸľŃ   ̧    ̧         

PRE 66103  ĔŅĶĺŇŏėĶŅŃľƢįŇĺľĬƟŅŐĨĔľńĔĕŀĚőĸľŃ   ̧    ̧    ̧      

PRE 66104 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŐĭĭĵŊħľĵŋƞĬŏĝŇĚŏĽƟĬŐĸŃĵŊħľĵŋƞĬ+ĩŅĺĶȮ  ̧  ̧            

ĝŋħĺŇĝŅȮ662  ĔĸœĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŒĬĕŀĚŐĕŖĚĽńĦģŅĬ              

 PRE 66201 ĔĸœĔĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĩŅĺĶŒĬĕŀĚŐĕŖĚĪňŗĴňĽńĦģŅĬ   ̧  ̧           

 PRE 66202 ĔĶŃĭĺĬĔŅĶĔŅĶŏĮĸňŗĵĬĶŌĮ   ̧  ̧           

ĝŋħĺŇĝŅȮ663  ıķĨŇĔĶĶĴĪŅĚĔĸĕŀĚőĸľŃ              

PRE 66301 ĔĸœĔĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŒĬőĸľŃ   ̧  ̧  ̧      ̧     

PRE 66302 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĽŌĚ   ̧   ̧  ̧    ̧  ̧     

PRE 66303 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĨŗŜŅ   ̧   ̧  ̧    ̧  ̧     



  

 
 

47            Ĵėŀ,0ȮKMUTT 

ĶŅĵĺŇĝŅ 
PLO 1 PLO 0 PLO 3 PLO 4 PLO 5 

1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 5A 5B 

ĝŋħĺŇĝŅȮ665 őĸľŃĺŇĪĵŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢ              

PRE 66501 ĔĶŃĭĺĬĔŅĶŏĨĶňĵĴŐĶƞŐĸŃĔŅĶĩĸŋĚőħĵŒĝƟėĺŅĴĶƟŀĬ    ̧       ̧     

PRE 66502 ĔŅĶĩĸŋĚőĸľŃőħĵŒĝƟœĲĲƚŅ    ̧        ̧    

ĝŋħĺŇĝŅȮ666  őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĔĸŋƞĴŏľĸŖĔ              

PRE 66601 őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅ  ̧  ̧  ̧           

PRE 66602 ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔĔĸƟŅ  ̧  ̧  ̧           

PRE 66603 őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĨƞŅĚȮŕȮĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀ  ̧  ̧  ̧           

 PRE 66604 őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔľĸƞŀ    ̧  ̧      ̧   ̧   

PRE 66605 ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔľĸƞŀ    ̧  ̧    ̧     ̧   

PRE 66606 ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴ    ̧  ̧    ̧     ̧   

PRE 66607 ŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĕńŘĬĽŌĚ  ̧   ̧         ̧   

ĝŋħĺŇĝŅȮ667  őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔ              

PRE 66701 őĸľŃĺŇĪĵŅĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ  ̧  ̧  ̧           

PRE 66702 ĔŅĶŏĸŊŀĔŒĝƟĚŅĬŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ  ̧  ̧       ̧      

PRE 66703 ĔĶŃĭĺĬĔŅĶįĸŇĨŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ    ̧  ̧    ̧     ̧   

PRE 66704 őĸľŃĺŇĪĵŅĕŀĚĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ  ̧  ̧  ̧           

PRE 66705 ĔŅĶŏĸŊŀĔŒĝƟĚŅĬĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ  ̧        ̧      

PRE 66706 ĔĶŃĭĺĬĔŅĶįĸŇĨĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ    ̧  ̧    ̧     ̧   

PRE 66707 őĸľŃĔĸŋƞĴŐĴĔĬňŏĞňĵĴįĽĴŐĸŃĽńĚĔŃĽňįĽĴ  ̧  ̧            



  

 
 

48            Ĵėŀ,0ȮKMUTT 

ĶŅĵĺŇĝŅ 
PLO 1 PLO 0 PLO 3 PLO 4 PLO 5 

1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 5A 5B 

PRE 66708 őĸľŃŐĭĭĭŇĨŐĸŃőĸľŃĴňėŋĦėƞŅ  ̧  ̧            

ĝŋħĺŇĝŅȮ658  ĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃ              

PRE 65801 ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚőĸľŃ      ̧    ̧      

PRE 65802 ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĕŀĚőĸľŃ      ̧       ̧   

PRE 65803ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬěŋĸĪĶĶĻĬƢĻŅĽĨĶƢŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦ   ̧    ̧         

PRE 65804 ĔŅĶĪħĽŀĭĪŅĚĔĸ   ̧       ̧      

ĝŋħĺŇĝŅȮ672  ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀ              

PRE 67201 ıĸĻŅĽĨĶƢĔŅĶœľĸĕŀĚĬŘŜŅőĸľŃĽŜŅľĶńĭĶŃĭĭěƞŅĵĬŘŜŅőĸľŃ   ̧  ̧     ̧       

PRE 67202 ĔŅĶŀŀĔŐĭĭĔĶŃĽĺĬŐĸŃœĽƟŐĭĭ     ̧          

PRE 67203 ĔŅĶŀŀĔŐĭĭŐĸŃėŜŅĬĺĦĶŃĭĭĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃ   ̧  ̧     ̧       

PRE 67204 ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀĽŜŅľĶńĭĚŅĬľĸƞŀŐĭĭĜňħ      ̧       ̧     

ĝŋħĺŇĝŅȮ673 ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚŐĸŃŀŋĦľĳŌĴŇĨŗŜŅ              

PRE 67301 ľĸńĔĔŅĶĕŀĚĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚ   ̧  ̧     ̧       

PRE 67302 ĔĶĦňĻŉĔļŅĕŀĚőĸľŃĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚ   ̧  ̧     ̧       

PRE 67303 ĔĶŃĭĺĬĔŅĶįĸŇĨħƟĺĵĔŅĶŐĕŖĚĨńĺŐĭĭĴňĪŇĻĪŅĚ    ̧      ̧      

PRE 67304 ĺńĽħŋĪĬėĺŅĴĶƟŀĬ   ̧  ̧        ̧    

PRE 67305 ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇœėĶőŀěňĬŇėĽƢ   ̧  ̧           

ĝŋħĺŇĝŅȮ674  ĝňĺĺńĽħŋŐĸŃėĺŅĴŏĕƟŅĔńĬœħƟ              

PRE 67401 ĝňĺĺńĽħŋŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬȮ   ̧       ̧       



  

 
 

49            Ĵėŀ,0ȮKMUTT 

ĶŅĵĺŇĝŅ 
PLO 1 PLO 0 PLO 3 PLO 4 PLO 5 

1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 5A 5B 

ĝŋħĺŇĝŅȮ668  ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĮƚŀĚĔńĬ              

PRE 66801 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĻŅĽĨĶƢĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃ  ̧       ̧  ̧  ̧     

PRE 66802 ĔŅĶŐĨĔľńĔěŅĔĔŅĶŏľĬňŗĵĺĬŜŅħƟĺĵĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺŅĴŏĽňĵľŅĵĪňŗŏĔŇħěŅĔœŁőħĶŏěĬ   ̧   ̧    ̧  ̧  ̧     

PRE 66803 ĔŅĶĔńħĔĶƞŀĬŐĭĭĕŋĴŐĸŃĔŅĶĔńħĔĶƞŀĬĨŅĴĕŀĭŏĔĶĬ   ̧   ̧    ̧  ̧  ̧     

ĝŋħĺŇĝŅȮ669  ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵĪŅĚőĸľŃĺŇĪĵŅ              

PRE 66901 ıŊŘĬģŅĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėĺŅĴŏĽňĵľŅĵ   ̧  ̧     ̧       

PRE 66902 ĔĸœĔĔŅĶŏĽňĵľŅĵŐĸŃĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĪňŗŏĔňŗĵĺĕƟŀĚ   ̧  ̧     ̧   ̧   ̧   

ĝŋħĺŇĝŅȮ681 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃ              

PRE 68101 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ   ̧   ̧     ̧      

PRE 68102 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ   ̧   ̧     ̧      

PREȮ68103ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŏľĸŖĔĔĸƟŅįĽĴĨŗŜŅŐĸŃŏľĸŖĔĔĸƟŅįĽĴĽŌĚ   ̧   ̧     ̧      

PRE 68104ȮȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŏľĸŖĔĔĸƟŅŐĸŃŏľĸŖĔľĸƞŀįĽĴĨŗŜŅŐĸŃįĽĴĽŌĚȮ   ̧   ̧     ̧      

PRE 68105ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃĔĸŋƞĴŏľĸŖĔŒĬĚŅĬŀŋĨĽŅľĔĶĶĴįĸŇĨĵŅĬĵĬĨƢ   ̧   ̧     ̧      

ĝŋħĺŇĝŅȮ682 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴıŊŘĬįŇĺ               

PRE 68201Ȯ ĨńĺŀĵƞŅĚĔŅĶŒĝƟĚŅĬĺŇĻĺĔĶĶĴıŊŘĬįŇĺ  ̧   ̧         ̧   

PRE 68202  ŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺ    ̧         ̧   

PRE 68203 ȮŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢįŇĺŏėĸŊŀĭ    ̧   ̧    ̧    ̧   

ĝŋħĺŇĝŅȮ683 ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ              

PRE 68301 ĔĸĻŅĽĨĶƢĕŀĚĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬ  ̧             



  

 
 

50            Ĵėŀ,0ȮKMUTT 

ĶŅĵĺŇĝŅ 
PLO 1 PLO 0 PLO 3 PLO 4 PLO 5 

1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 5A 5B 

PRE 68302 ĔŅĶĺŇŏėĶŅŃľƢĔŅĶĕŉŘĬĶŌĮőĸľŃ    ̧      ̧      

PRE 68303 ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ    ̧       ̧   ̧   

PRE 68304 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟœĲœĬĨƢŏŀĸŇŏĴĬĨƢŒĬĔŅĶĕŉŘĬĶŌĮőĸľŃ    ̧      ̧    ̧   

ĝŋħĺŇĝŅȮ685  ĺŇĻĺĔĶĶĴĔŅĶľĸƞŀőĸľŃĕńŘĬĽŌĚȮ              

PRE 68501 ěŋħĭĔıĶƞŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŐĔƠĽŐĸŃĺŇīňĔŅĶŐĔƟœĕ    ̧     ̧  ̧      

PRE 68502 ěŋħĭĔıĶƞŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐĕŖĚĨńĺŐĸŃĺŇīňĔŅĶŐĔƟœĕ    ̧     ̧  ̧      

PRE 68503 ĔŅĶěŜŅĸŀĚĔĶŃĭĺĬĔŅĶľĸƞŀőĸľŃ    ̧      ̧      

ĝŋħĺŇĝŅȮ686 őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚ              

PRE 68601 őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚ  ̧    ̧          

PRE 68602 ŏĪėőĬőĸĵňőĸľŃįĚ    ̧  ̧          

ĝŋħĺŇĝŅȮ687 ĪķļġňŐĸŃŐĬĺĮĢŇĭńĨŇĕŀĚĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅ              

PRE 68701 ĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅ    ̧     ̧       

PRE 68702 ĔŅĶĶňħŏľĸŖĔ    ̧  ̧    ̧       

PRE 68703 ĪķļġňŐĸŃĺŇīňĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅ    ̧     ̧       

ĝŋħĺŇĝŅȮ676 ĽĴĶĶĩĬŃŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟĕŀĚĺńĽħŋ              

PRE 67601 ľĸńĔıŊŘĬģŅĬĔŅĶĨĶĺěĽŀĭģŅĬėĺŅĴŏĽňŗĵĚŐĸŃėĺŅĴŏľĴŅŃĽĴĨƞŀĔŅĶŒĝƟĚŅĬ   ̧      ̧       

PRE 67602 ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĮĶŃĵŋĔĨƢŒĬėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶĔńħĔĶƞŀĬ   ̧      ̧       

PRE 67603 ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĶŀĵĭĔıĶƞŀĚŐĭĭĶŀĵŐĨĔ   ̧      ̧       

PRE 67604 ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĽƞĺĬĮĶŃĔŀĭŀŋĦľĳŌĴŇĽŌĚ   ̧      ̧       
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ĶŅĵĺŇĝŅ 
PLO 1 PLO 0 PLO 3 PLO 4 PLO 5 

1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 5A 5B 
ľńĺĕƟŀĻŉĔļŅıŇŏĻļ              

PRE 69001 ľńĺĕƟŀĻŉĔļŅıŇŏĻļ 1    ̧       ̧     

PRE 69002 ľńĺĕƟŀĻŉĔļŅıŇŏĻļ 2    ̧       ̧     

ĶŅĵĸŃŏŀňĵħȮPLO ĕŀĚľĸńĔĽŌĨĶħńĚŐĽħĚĨŅĴĪňŗĔĸƞŅĺĴŅŒĬľĬƟŅĪňŗȮ8Ȯ 
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PLO 18 
PLO+/8ȮŏĕƟŅŒěőĸľŃĺŇĪĵŅŐĸŃ
ĔĶŃĭĺĬĔŅĶįĸŇĨ 

                                

Sub PLO 
/A 

ŀīŇĭŅĵĽĴĭńĨŇŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬŏĝŇĚ
ĺŇĻĺĔĶĶĴĕŀĚĺńĽħŋĨŅĴĴŅĨĶģŅĬĽŅĔĸȮ
ŏĝƞĬȮAISI ASTM JIS ľĶŊŀȮISO ŏĮƦĬĨƟĬ 

    ̧   ̧      ̧  ̧     ̧     ̧         ̧    ̧  

Sub PLO 
1B 

ŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚőĸľŃĳŅĵŒĨƟ
ĽĳŅĺŃĔŅĶŒĝƟĚŅĬĮĔĨŇ ŐĸŃĪňŗŀŋĦľĳŌĴŇ
ĵŇŗĚĵĺħȮ&Extreme Temperature) 
ĶĺĴĪńŘĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚ
őėĶĚĽĶƟŅĚěŋĸĳŅėĔńĭĔĸœĔėĺŅĴ
ŏĽňĵľŅĵĳŅĵľĸńĚĔŅĶŒĝƟĚŅĬ 

    ̧  ̧  ̧   ̧    ̧  ̧     ̧     ̧         ̧    ̧  
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Sub PLO 
1C 

ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨĪňŗĽƞĚįĸĨƞŀ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸľŃĺŇĪĵŅĕŀĚ
őĸľŃŐĨƞĸŃĮĶŃŏĳĪ 

  ̧   ̧  ̧  ̧  ̧  ̧  ̧      ̧   ̧       ̧      ̧     ̧  

PLO 28 
ĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟħƟŅĬőĸľŃĺŇĪĵŅ
ŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨœħƟ 

                                

Sub PLO 
2A 

ŏĸŊŀĔŒĝƟĔĶŃĭĺĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇ
ĕŀĚőĸľŃŒľƟŏľĴŅŃĽĴĔńĭĽĳŅĺŃĔŅĶ
ŒĝƟĚŅĬ 

   ̧      ̧  ̧  ̧   ̧     ̧  ̧  ̧  ̧   ̧    ̧       ̧   

Sub PLO 
2B 

ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĺŇŏėĶŅŃľƢ
ĪŅĚħƟŅĬőĸľŃĺŇĪĵŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
ŏĝƞĬȮSEM,ȮXRD,ȮXRF ŏĮƦĬĨƟĬ 

 ̧     ¸ ̧         ̧  ¸ ̧   ̧  ̧    ̧   ̧      ¸  

Sub PLO 
2C 

ŏĸŊŀĔŒĝƟĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅ 
ŏıŊŗŀĨƞŀĵŀħĚŅĬĪŅĚħƟŅĬőĸľŃĺŇĪĵŅ
ŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı 

  ̧  ¸       ¸     ¸       ̧      ¸     ̧
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PLO 38 
ĺŇŏėĶŅŃľƢĮƤĠľŅŀŋĨĽŅľĔĶĶĴőħĵŒĝƟ
ėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢ
ĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

                                

Sub PLO 
3A 

ěŜŅŐĬĔĮƤĠľŅĪňŗŏĔŇħĕŉŘĬħƟĺĵŀĚėƢėĺŅĴĶŌƟ
ĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

  ̧   ̧  ̧  ̧    ̧    ̧     ̧       ̧        ̧    

Sub PLO 
3B 

ĔŜŅľĬħŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅőħĵ
ŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃ
ĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

  ̧           ̧       ̧      ̧          ̧

Sub PLO 
3C 

ŏĮĶňĵĭŏĪňĵĭŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅ
ĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃ
ĔġĶŃŏĭňĵĭȮĕƟŀĔŜŅľĬħĪŅĚĔġľĴŅĵĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

   ̧     ¸       ̧      ̧   ̧    ̧      ̧   

 



  

 
 

55            Ĵėŀ,0ȮKMUTT 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮTQF  

KMUTTŲs 
citizenship 

K
n
o

w
le

d
g

e
 

P
ro

fe
ss

io
n
a

l
 

T
h
in

ki
n
g

 
sk

ill 

L
e

a
rn

in
g

 s
ki

ll
 

M
a

n
a

g
e

m
e

n
t

 

C
o
m

m
u

n
ic

a
tio

n
 

L
e

a
d

e
rs

h
ip

 

1,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2,ȮėĺŅĴĶŌƟ 3,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 
4,ȮĪńĔļŃėĺŅĴȮĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

5,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

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
 

/ 0 1 2 3 / 0 1 2 / 0 1 2 3 / 0 1 2 3 / 0 1 

PLO 48 

ĴňĪńĔļŃħƟŅĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩ
ŀŀĔŐĭĭȮ&ĔĶŃĭĺĬĔŅĶȮľĶŊŀ ĺŇīňĔŅĶ'Ȯ
ĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅĨƞŀĵŀħ
ŀĚėƢėĺŅĴĶŌƟőħĵŏĜıŅŃĪňŗŏĔňŗĵĺĔńĭőĸľŃ
ĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

                                

Sub PLO 
4A 

ĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĺŇěńĵ, 
ħŜŅŏĬŇĬĔŅĶĺŇěńĵ, ŏĔŖĭĕƟŀĴŌĸȮŐĸŃĽĶŋĮ
įĸĔŅĶĺŇěńĵ 

  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧        ̧       ̧       ̧   

Sub PLO 
4B 

ŀīŇĭŅĵľĸńĔĔŅĶĽŜŅėńĠĕŀĚėĺŅĴĶŌƟŒľĴƞȮ
ľĶŊŀĬĺńĨĔĶĶĴĪŅĚħƟŅĬőĸľŃĺŇĪĵŅ
ŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

     ̧  ̧  ̧        ̧      ̧     ̧      ̧    ̧  

PLO 58 
ĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĪŜŅĚŅĬŏĮƦĬĪňĴœħƟ
ŀĵƞŅĚĴŊŀŀŅĝňı 

                                

Sub PLO 
5A 

ĽŅĴŅĶĩıŌħŐĸŃŏĕňĵĬŏıŊŗŀĬŜŅŏĽĬŀ
įĸĚŅĬĪŅĚĺŇĻĺĔĶĶĴħƟĺĵėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňı 

 ̧     ¸    ̧      ̧  ¸       ̧         ¸  
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Sub PLO 
5B 

ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚŏĮƦĬįŌƟĬŜŅŐĸŃ
ĔĶŃĨŋƟĬŒľƟĪňĴŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶ
ĪŜŅĚŅĬĶƞĺĴĔńĬ 
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ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1.1 ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅėŋĦīĶĶĴěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĴƟĺƞŅěŃœĴƞ
ĴňĕƟŀĴŌĸŏıňĵĚıŀȮĔŖĽŅĴŅĶĩĺŇĬŇěĜńĵŀĵƞŅĚįŌƟĶŌƟȮėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮȮħƟĺĵėĺŅĴĵŋĨŇīĶĶĴȮ
ľĸńĔģŅĬȮľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴ 

1.2 ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅėŋĦīĶĶĴěĶŇĵīĶĶĴȮĺŇĬŇěĜńĵŀĵƞŅĚįŌƟĶŌƟȮőħĵŒľƟĕƟŀĽĶŋĮĕŀĚĮƤĠľŅħƟĺĵėĺŅĴœĺ
ĨƞŀėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟĪňŗœħƟĶńĭįĸĔĶŃĪĭ 

1.3 ėŇħĶŇŏĶŇŗĴŒĬĔŅĶĵĔĮƤĠľŅĪŅĚěĶĶĵŅĭĶĶĦĪňŗĴňŀĵŌƞŏıŊŗŀĔŅĶĪĭĪĺĬŐĸŃŐĔƟœĕ 
1.4 ĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟĔŅĶĺŇĬŇěĜńĵĪŅĚħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭĕƟŀ
őĨƟŐĵƟĚŐĸŃĮƤĠľŅĪňŗĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

1.5 ĽŅĴŅĶĩŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬŜŅŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪŜŅĚŅĬŐĸŃŒĬĝŋĴĝĬĪňŗĔĺƟŅĚĕĺŅĚĕŉŘĬ 

ėĺŅĴĶŌƟ 

2.1 ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŒĬŏĬŊŘŀľŅĽŅĶŃľĸńĔĕŀĚĽŅĕŅĺŇĝŅȮĨĸŀħěĬľĸńĔĔŅĶŐĸŃ
ĪķļġňĪňŗĽŜŅėńĠŐĸŃĬŜŅĴŅĮĶŃĵŋĔĨƢŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĪŅĚĺŇĝŅĔŅĶľĶŊŀĔŅĶĮĢŇĭńĨŇŒĬĺŇĝŅĝňı 

2.2 ĴňėĺŅĴŏĕƟŅŒěĪķļġňĔŅĶĺŇěńĵŐĸŃĔŅĶĮĢŇĭńĨŇĪŅĚĺŇĝŅĝňıĬńŘĬŀĵƞŅĚĸŉĔĞŉŘĚŒĬĺŇĝŅľĶŊŀĔĸŋƞĴĺŇĝŅ
ŏĜıŅŃŒĬĶŃħńĭŐĬĺľĬƟŅ 

2.3 ĴňėĺŅĴŏĕƟŅŒěŒĬĺŇīňıńĥĬŅėĺŅĴĶŌƟŒľĴƞŕŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮ ĨĸŀħĩŉĚįĸĔĶŃĪĭĕŀĚĚŅĬĺŇěńĵŒĬ
ĮƤěěŋĭńĬĪňŗĴňĨƞŀŀĚėƢėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅŐĸŃĨƞŀĔŅĶĮĢŇĭńĨŇĺŇĝŅĝňı 

2.4 ĨĶŃľĬńĔŒĬĶŃŏĭňĵĭĕƟŀĭńĚėńĭĪňŗŒĝƟŀĵŌƞŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇĪňŗŀŅěĴň
įĸĔĶŃĪĭĨƞŀĽŅĕŅĺŇĝŅĝňıĶĺĴĪńŘĚŏľĨŋįĸŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŀŅěěŃŏĔŇħĕŉŘĬŒĬŀĬŅėĨ 

ĪńĔļŃĪŅĚĮƤĠĠŅ 

3.1 ŒĝƟėĺŅĴĶŌƟĪŅĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇŒĬĔŅĶěńħĔŅĶĭĶŇĭĪŒľĴƞĪňŗœĴƞėŅħėŇħĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňıȮŐĸŃıńĥĬŅŐĬĺėŇħĶŇŏĶŇŗĴŐĸŃĽĶƟŅĚĽĶĶėƢŏıŊŗŀĨŀĭĽĬŀĚĮĶŃŏħŖĬľĶŊŀĮƤĠľŅ 

3.2 ĽŅĴŅĶĩŒĝƟħŋĸĵıŇĬŇěŒĬĔŅĶĨńħĽŇĬŒěŒĬĽĩŅĬĔŅĶĦƢĪňŗĴňĕƟŀĴŌĸœĴƞŏıňĵĚıŀ 

3.3 ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃŒĝƟįĸĚŅĬĺŇěńĵĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶľĶŊŀĶŅĵĚŅĬĪŅĚĺŇĝŅĝňıŐĸŃıńĥĬŅ
ėĺŅĴėŇħŒľĴƞŕőħĵĭŌĶĦŅĔŅĶŒľƟŏĕƟŅĔńĭŀĚėƢėĺŅĴĶŌƟŏħŇĴľĶŊŀŏĽĬŀŏĮƦĬėĺŅĴĶŌƟŒľĴƞĪňŗĪƟŅĪŅĵ 

3.4 ĽŅĴŅĶĩŒĝƟŏĪėĬŇėĪńŗĺœĮľĶŊŀŏĜıŅŃĪŅĚŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬľĶŊŀĮƤĠľŅĪňŗĞńĭĞƟŀĬœħƟŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢȮĶĺĴĪńŘĚıńĥĬŅĕƟŀĽĶŋĮŐĸŃĕƟŀŏĽĬŀŐĬŃĪňŗŏĔňŗĵĺĕƟŀĚŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňı 

3.5 ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬĔŅĶőėĶĚĔŅĶĽŜŅėńĠľĶŊŀőėĶĚĔŅĶĺŇěńĵėƟĬėĺƟŅĪŅĚĺŇĝŅĔŅĶœħƟħƟĺĵ
ĨĬŏŀĚőħĵĔŅĶŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢ
ĞŉŗĚĕĵŅĵŀĚėƢėĺŅĴĶŌƟľĶŊŀŐĬĺĪŅĚĔŅĶĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

4.1 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅĪňŗĴňėĺŅĴĞńĭĞƟŀĬľĶŊŀėĺŅĴĵŋƞĚĵŅĔĶŃħńĭĽŌĚĪŅĚĺŇĝŅĝňıœħƟħƟĺĵĨĬŏŀĚ 
4.2 ĽŅĴŅĶĩĨńħĽŇĬŒěŒĬĔŅĶħŜŅŏĬŇĬħƟĺĵĨĬŏŀĚŐĸŃĽŅĴŅĶĩĮĶŃŏĴŇĬĨĬŏŀĚ 
4.3 ĽŅĴŅĶĩĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŒľƟĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĶŃħńĭĽŌĚœħƟ 
4.4 ĶńĭįŇħĝŀĭŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĨĬŏŀĚŐĸŃĶƞĺĴĴŊŀĔńĭįŌƟŀŊŗĬŀĵƞŅĚŏĨŖĴĪňŗŒĬĔŅĶěńħĔŅĶĕƟŀőĨƟŐĵƟĚ
ŐĸŃĮƤĠľŅĨƞŅĚȮŕ 

4.5 ŐĽħĚŀŀĔĪńĔļŃĔŅĶŏĮƦĬįŌƟĬŜŅœħƟŀĵƞŅĚŏľĴŅŃĽĴĨŅĴőŀĔŅĽŐĸŃĽĩŅĬĔŅĶĦƢŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĪŜŅĚŅĬĕŀĚĔĸŋƞĴ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

5.1 ĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĮƤĠľŅȮ ĽĶŋĮ
ĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚȮŕ 

5.2 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚȮŕĪńŘĚŒĬĺĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňıĶĺĴĩŉĚĝŋĴĝĬĪńŗĺœĮ 

5.3 ĽŅĴŅĶĩĬŜŅŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĶĺĴĪńŘĚĺŇĪĵŅĬŇıĬīƢľĶŊŀőėĶĚĔŅĶėƟĬėĺƟŅĪňŗĽŜŅėńĠ 
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ĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮ
&KMUTT+Student QF' 
/' ėĺŅĴĶŌƟȮ&Knowledge'ȮėŊŀȮĴňģŅĬėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶĪňŗĸŉĔĞŉŘĚŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏĮƦĬŀĵƞŅĚħňȮ 
 ŐĸŃĴňėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĨƞŅĚȮŕĪňŗŏĔŇħĕŉŘĬȮŐĸŃĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĴŅŒĝƟ
ŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıœħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠŐĸŃŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨœħƟŀĵƞŅĚĩŌĔĨƟŀĚħňĚŅĴ 

0' ĪńĔļŃŏĝŇĚĺŇĝŅĝňıȮ&Professional Skill'ȮėŊŀȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅėĺŅĴĶŌƟĴŅĽŌƞĔŅĶĮĢŇĭńĨŇȮ 
 ĴňėĺŅĴĝŜŅĬŅĠŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮ ŀŋĮĔĶĦƢĪŅĚĺŇĝŅĝňıȮ ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňŒĬĔŅĶĪŜŅĚŅĬȮ ĴňėĺŅĴĽŅĴŅĶĩĝƞĺĵĝňŘŐĬŃİƗĔİĬįŌƟŀŊŗĬŒľƟĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬŒĝƟŀŋĮĔĶĦƢ
ĨƞŅĚȮŕœħƟ 

1' ĪńĔļŃĔŅĶėŇħȮ&Thinking Skill'ȮėŊŀȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňĶŃĭĭėĺŅĴėŇħĪňŗĴňŏľĨŋįĸȮ 
 ĶŌƟěńĔĮĶŃĴĺĸĽŅĶĽĬŏĪĻȮ ĶŃħĴėĺŅĴėŇħĶŀĭħƟŅĬěŅĔĴŋĴĴŀĚĪňŗŐĨĔĨƞŅĚȮ ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŐĭĭ
ŐįĬėĺŅĴėŇħĪňŗľĸŅĔľĸŅĵȮĬŜŅĴŅŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŐĸŃĨńħĽŇĬŒěœħƟŀĵƞŅĚĴňŏľĨŋĴňįĸ 

2' ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ&Learning Skill'ȮėŊŀȮĶŌƟěńĔŐĽĺĚľŅėĺŅĴĶŌƟȮĴŀĚĔŅĶŏĶňĵĬĶŌƟĺƞŅŏĔŇħĕŉŘĬœħƟŒĬĪŋĔĪňŗ
ĪŋĔŏĺĸŅȮ ĞŉŗĚěŃĝƞĺĵıńĥĬŅŒľƟŏĮƦĬįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ ĽŅĴŅĶĩŏĶňĵĬĶŌƟįƞŅĬĽŊŗŀĨƞŅĚȮ ŕĪňŗĴňŀĵŌƞ
ľĸŅĔľĸŅĵĶŌĮŐĭĭȮĴňĶŃĭĭŐĸŃĶŃŏĭňĵĭĺŇīňėŇħĪňŗħňȮĽŅĴŅĶĩŐĵĔŐĵŃȮĔĸńŗĬĔĶŀĚĕƟŀĴŌĸĪňŗœħƟĴŅěŅĔ
ĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

3' ĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮ&Communication Skill'ȮėŊŀȮĴňĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļœħƟ
ħňĪńŘĚħƟŅĬĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴȮȮ 

 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĩƞŅĵĪŀħȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮĴňĺŇěŅĶĦĠŅĦĪňŗħňŒĬĔŅĶĶńĭĲƤĚ 
4' ĪńĔļŃĔŅĶěńħĔŅĶȮ&Management Skills'ȮĽŅĴŅĶĩĨńŘĚŏĮƚŅľĴŅĵȮĺŅĚŐįĬȮŐĸŃħŜŅŏĬŇĬĔŅĶŀĵƞŅĚ
ĴňĮĶŃĽŇĪīŇĳŅıȮĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚĪĶńıĵŅĔĶŐĸŃŀĵŌƞĭĬıŊŘĬģŅĬĕŀĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮŏıŊŗŀŒľƟ
ĭĶĶĸŋŏĮƚŅľĴŅĵĽƞĺĬĨĬȮĪňĴĚŅĬȮŀĚėƢĔĶȮŐĸŃĽńĚėĴȮ 

 ĽŅĴŅĶĩėŅħĔŅĶĦƢĩŉĚĮƤĠľŅȮ įĸĔĶŃĪĭȮ ĨĸŀħěĬĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮ ĶĺĴĪńŘĚĴňĪńĻĬėĨŇĪňŗħňŐĸŃĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĨĶňĵĴıĶƟŀĴȮĮƚŀĚĔńĬȮŐĸŃŐĔƟœĕĽĩŅĬĔŅĶĦƢľĶŊŀĮƤĠľŅŏĝŇĚĶŋĔ 

5' ĳŅĺŃįŌƟĬŜŅȮ&Leadership'ȮĴňėĺŅĴŏĝŊŗŀĴńŗĬŐĸŃŏľŖĬėŋĦėƞŅŒĬĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮȮ 
 ĴňėĺŅĴŏĕƟŅŒěıŊŘĬģŅĬŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚĪňĴȮĽŅĴŅĶĩĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴȮ 

 ĽĶƟŅĚŐĶĚĭńĬħŅĸŒěȮŐĸŃĔĶŃĨŋƟĬŒľƟŏĔŇħĔŅĶĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞŕȮĶŌƟŏĪƞŅĪńĬĨƞŀĽĩŅĬĔŅĶĦƢȮőŀĔŅĽȮ
ŐĸŃėĺŅĴĪƟŅĪŅĵȮŐĸŃĽŅĴŅĶĩŐĽĺĚľŅ-ĽĶƟŅĚĽĶĶėƢĺŇīňĔŅĶŒĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵĪňŗľĸŅĔľĸŅĵȮ 

 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭĲƤĚŀĵƞŅĚĸŉĔĞŉŘĚȮĽŅĴŅĶĩĽŊŗŀĽŅĶȮŐĸŃĮĶŃĽŅĬĚŅĬŒľƟŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬ
ĔŅĶėŇħŐĸŃĸĚĴŊŀĪŜŅĕŀĚĪňĴȮĶĺĴĪńŘĚŏĮƦĬŐĭĭŀĵƞŅĚĔŅĶĮĢŇĭńĨŇĪňŗħň 

6' ėĺŅĴŏĮƦĬıĸŏĴŊŀĚȮĴěī,Ȯ&KMUTTŲs citizenship'ȮėŊŀȮėĺŅĴŏĮƦĬĴŊŀŀŅĝňıȮŐĸŃĴňėŋĦīĶĶĴ
ěĶŇĵīĶĶĴȮ &Professionalism and Integrity'Ȯ ĶĺĴĩŉĚĔŅĶĵŉħĴńŗĬĨŅĴľĸńĔĮĢŇĭńĨŇħƟŅĬ
ěĶĶĵŅĭĶĶĦŀĚėƢĔĶȮŏıŊŗŀıńĥĬŅĽŌƞȮĔŅĶŏĮƦĬĴĬŋļĵƢŀĵƞŅĚĽĴĭŌĶĦƢȮ&Humanization' 
a, ėĺŅĴĶńĭįŇħĝŀĭȮ&Responsibility'ȮĴňėĺŅĴĶńĭįŇħĝŀĭĪńŘĚĨƞŀĨĬŏŀĚȮĺŇĝŅĝňıȮŐĸŃĽńĚėĴȮȮĴň
ĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮȮŒĽƞŒěĽŇŗĚŐĺħĸƟŀĴŐĸŃĽŅīŅĶĦŃȮœĴƞĸŃĪŇŘĚĚŅĬľĶŊŀĮƤħėĺŅĴĶńĭįŇħĝŀĭȮ 

 ıĶƟŀĴĪňŗěŃĵŀĴĶńĭŐĸŃěńħĔŅĶĔńĭįĸĪňŗĨŅĴĴŅěŅĔĔŅĶĔĶŃĪŜŅĪńŘĚįĸőħĵĨĶĚŐĸŃįĸĔĶŃĪĭ
ĪŅĚŀƟŀĴȮ ŏėŅĶıĨƞŀĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮ ŕĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮ ĨĸŀħěĬĴň
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

b, ĔŅĶĮĶńĭĨńĺȮ&Adaptability'ȮĴňėĺŅĴĵŊħľĵŋƞĬœĴƞĵŉħĨŇħĔńĭĽŇŗĚŒħĽŇŗĚľĬŉŗĚěĬĮƕħĔńŘĬĨĬŏŀĚěŅĔ
ĽŇŗĚŀŊŗĬȮŐĸŃŏĨĶňĵĴıĶƟŀĴĪňŗěŃĵŀĴĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĨƞŅĚȮŕőħĵœĴƞėŇħĨƞŀĨƟŅĬȮŐĨƞıĶƟŀĴěŃĪŜŅ
ėĺŅĴŏĕƟŅŒěŒĬėĺŅĴěŜŅŏĮƦĬĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬ 

c, ĔŅĶŏĮƦĬĴĬŋļĵƢŀĵƞŅĚĽĴĭŌĶĦƢȮ&Humanization'ȮĴňĪńĻĬėĨŇĴŀĚőĸĔŒĬŐĚƞħňȮœĴƞħŌĩŌĔĨĬŏŀĚ
ŐĸŃįŌƟŀŊŗĬȮŏľŖĬėŋĦėƞŅĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢŒĽƞŒěħŌŐĸȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĕŀĚĽŅīŅĶĦŃȮ 

 ĽŅĴŅĶĩŀĵŌƞĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħňȮĶŌƟěńĔĔŅĶŒľƟȮĔŅĶŐĭƞĚĮƤĬȮŐĸŃĔŅĶŏĽňĵĽĸŃ 
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ľĴĺħĪňŗȮ3ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 
 ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ0340ȮĪńŘĚĬňŘȮŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
 
0,ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
2,1 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅȮőħĵŀŅěŅĶĵƢįŌƟĽŀĬŏĮƦĬįŌƟħŌŐĸŐĸŃĪŜŅĔŅĶŀŀĔĕƟŀĽŀĭȮ
őħĵĴňĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭĪňŗŐĨƞĚĨńŘĚőħĵĳŅėĺŇĝŅȮŐĸŃĪŜŅĔŅĶĺńħįĸĔŅĶĽŀĭ
ŒľƟŏĮƦĬœĮĨŅĴŐįĬĔŅĶĽŀĬȮĪŜŅĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŀĵƞŅĚĬƟŀĵȮ1 ėĶńŘĚȮ&ŏĬŊŗŀĚěŅĔĽƞĺĬŒľĠƞŏĮƦĬĶŅĵĺŇĝŅĪňŗ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ15 ĝńŗĺőĴĚȮľĶŊŀȮ1 ľĬƞĺĵĔŇĨ'ȮĔŅĶĮĶŃŏĴŇĬįĸĽŅĴŅĶĩĮĶŃŏĴŇĬœħƟěŅĔĔŅĶĪŜŅŐĭĭĪħĽŀĭ
ĽŀĭȮĔŅĶĭĶĶĵŅĵĮŅĔŏĮĸƞŅȮľĶŊŀĔŅĶĪŜŅĚŅĬĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĨŅĴĽńħĽƞĺĬėŃŐĬĬĪňŗœħƟĶŃĭŋœĺƟŒĬŐįĬĔŅĶ
ĽŀĬŀĵƞŅĚĝńħŏěĬŐĸŃĔŜŅľĬħŒľƟĪĺĬĽŀĭĨŅĴįĸĽńĴķĪīŇśĕŀĚĔŅĶĻŉĔļŅĨŅĴĸŜŅħńĭĕńŘĬȮ(Stage-LO) 
ĔŅĶĪĺĬĽŀĭŒĬĶŅĵĺŇĝŅ 

- įŌƟĽŀĬěńħĪŜŅŐįĬĔŅĶĽŀĬĪňŗĔŜŅľĬħĺŇīňĔŅĶĮĶŃŏĴŇĬįĸŐĸŃĶŃħńĭėŃŐĬĬȮŒľƟŏĮƦĬœĮĨŅĴ CLOȮĔƞŀĬŏĶŇŗĴ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅ 

- įŌƟĽŀĬĪĺĬĽŀĭěŅĔėŃŐĬĬĕƟŀĽŀĭŐĸŃėŃŐĬĬŏĔŖĭŀŊŗĬȮŕȮĶŃľĺƞŅĚĔŅĶŏĶňĵĬĨŅĴȮCLOȮľŅĔěŜŅŏĮƦĬ
įŌƟĽŀĬĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬœħƟĶŃľĺƞŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

- įŌƟĽŀĬěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶŏĶňĵĬĨŅĴȮCLO ĽƞĚŒľƟįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĴŊŗŀŏĽĶŖěĽŇŘĬĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅ 
ĶŃľĺƞŅĚŀĵŌƞŒĬĸŜŅħńĭĕńŘĬ 
ĺŇīňĔŅĶĮĶŃŏĴŇĬįĸŒĬĶŅĵĺŇĝŅĪňŗĴňĔŇěĔĶĶĴĭĶĶĵŅĵȮĽŅĴŅĶĩŒĝƟŏĔĦĤƢħńĚĨƞŀœĮĬňŘ 

- ėŃŐĬĬĕƟŀĽŀĭ 

- ėŃŐĬĬŏĔŖĭȮ&ĔŅĶĭƟŅĬ*ȮĚŅĬĪňŗĴŀĭľĴŅĵ) 

- ŏĔĦĤƢŀŊŗĬȮŕ ŒľƟĶŃĭŋŒĬŐįĬĔŅĶĽŀĬ 
ĺŇīňĔŅĶĮĶŃŏĴŇĬįĸŒĬĶŅĵĺŇĝŅĪňŗĴňĔŇěĔĶĶĴĮĢŇĭńĨŇȮ&ĩƟŅĴň'ȮĽŅĴŅĶĩŒĝƟŏĔĦĤƢħńĚĨƞŀœĮĬňŘ 

- ėŃŐĬĬĔŅĶĽŀĭĳŅėĮĢŇĭńĨŇȮ(įĸĚŅĬ*ȮįĸĸńıīƢ) őħĵĴňŀŅěŅĶĵƢŏĮƦĬįŌƟĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚȮ
ĔŅĶĪħĽŀĭĚŅĬěĶŇĚľĶŊŀĔŅĶĪŜŅĔŇěĔĶĶĴĔĸŋƞĴȮŏĮƦĬĨƟĬ 

- ėŃŐĬĬĪńĔļŃȮ&ĪńĔļŃŏĜıŅŃŀĵƞŅĚ*ȮĔŅĶĮĶŃĵŋĔĨƢ'ȮőħĵĴňŀŅěŅĶĵƢŏĮƦĬįŌƟĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶĮĢŇĭńĨŇĚŅĬ
ěĶŇĚȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮĔŅĶĽńĴĳŅļĦƢľĶŊŀĔŅĶĪŜŅĔŇěĔĶĶĴĔĸŋƞĴȮŏĮƦĬĨƟĬ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟĶŃĭŋŒĬŐįĬĔŅĶĽŀĬ 
ĺŇīňĔŅĶĮĶŃŏĴŇĬįĸŒĬĶŅĵĺŇĝŅĪňŗĴňĔŇěĔĶĶĴĔŅĶĬŜŅŏĽĬŀȮĽŅĴŅĶĩŒĝƟŏĔĦĤƢħńĚĨƞŀœĮĬňŘ 
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- ėŃŐĬĬĔŅĶĮĶŃŏĴŇĬěŅĔŀŅěŅĶĵƢľĶŊŀĔĶĶĴĔŅĶȮőħĵĴňŀŅěŅĶĵƢŏĮƦĬįŌƟĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮ
ĔŅĶĽńĴĳŅļĦƢľĶŊŀĔŅĶĪŜŅĔŇěĔĶĶĴĔĸŋƞĴȮŏĮƦĬĨƟĬ 

- ėŃŐĬĬĔŅĶĮĶŃŏĴŇĬěŅĔįŌƟĶƞĺĴĔŇěĔĶĶĴȮőħĵĴňįŌƟĶƞĺĴĔŇěĔĶĶĴŏĮƦĬįŌƟĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮ
ĔŅĶĽńĴĳŅļĦƢľĶŊŀĔŅĶĪŜŅĔŇěĔĶĶĴĔĸŋƞĴȮŏĮƦĬĨƟĬ 

- ėŃŐĬĬĔŅĶĮĶŃŏĴŇĬěŅĔĨńĺĬńĔĻŉĔļŅŏŀĚȮőħĵŏĮƦĬĔŅĶĮĶŃŏĴŇĬĨńĺŏŀĚĕŀĚĬńĔĻŉĔļŅıĶƟŀĴŏĽĬŀŐĬĺĪŅĚ
ŒĬĔŅĶĮĶńĭĮĶŋĚŒĬĽŇŗĚĪňŗĨńĺŏŀĚėŇħĺƞŅĵńĚŏĮƦĬěŋħĪňŗėĺĶŐĔƟœĕĮĶńĭĮĶŋĚľĶŊŀŐĬĺĪŅĚĔŅĶŐĔƟœĕ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟĶŃĭŋŒĬŐįĬĔŅĶĽŀĬ 
ĔŅĶĪĺĬĽŀĭĨŅĴįĸĽńĴķĪīŇśĕŀĚĔŅĶĻŉĔļŅĨŅĴĸŜŅħńĭĕńŘĬȮ(Stage-LO)ȮĔŜŅľĬħŒľƟĴňĔŅĶĪĺĬĽŀĭħńĚĬňŘ 
Stage+LO 18Ȯ ŏĴŊŗŀŏĶňĵĬėĶĭĶŅĵĺŇĝŅȮįĸėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ1,.. 

ŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĝńŘĬĮƖȮěńħĪŜŅĶŅĵĚŅĬĽĶŋĮįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĶŅĵĭŋėėĸŏĴŊŗŀĽŇŘĬĽŋħĪŋĔĳŅė

ĔŅĶĻŉĔļŅ 

ŏĴŊŗŀıĭĺƞŅĬńĔĻŉĔļŅĴňįĸĔŅĶŏĶňĵĬĕŀĚĺŇĝŅŏĸŊŀĔėĶĭĪńŘĚȮ3ȮĔĸŋƞĴĺŇĝŅȮŐĸŃĴňįĸėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ1,.. 

ŒľƟįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶħńĚĬňŘ 

- ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭěŅĔįĸĔŅĶĪħĽŀĭȮĪňŗĮĶŃĔŀĭħƟĺĵįĸĔŅĶĪħĽŀĭħƟŅĬĨƞŅĚȮŕȮŐĵĔĨŅĴ

ĔĸŋƞĴĺŇĝŅŏĸŊŀĔ 

Stage+LO 28 ŏĴŊŗŀįƞŅĬĔŅĶĽŀĭŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ/őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ 

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬįĸĺŇĪĵŅĬŇıĬīƢŐĸŃėĦŃĔĶĶĴĔŅĶőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴȮěńħĪŜŅŐĭĭ

ĮĶŃŏĴŇĬŐĸŃĪŜŅĔŅĶĮĶŃŏĴŇĬĪĺĬĽŀĭįĸĽńĴķĪīŇśĨŅĴȮStage-LO 2 ĪňŗĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĸŜŅħńĭ

ĕńŘĬĕŀĚĔŅĶıńĥĬŅįŌƟŏĶňĵĬĕńŘĬĪňŗȮ2 őħĵįŌƟŏĶňĵĬěŃĨƟŀĚĴňŀĚėƢėĺŅĴĶŌƟĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ

ĮĶŃĔŀĭħƟĺĵ 

PLO+3A: ěŜŅŐĬĔĮƤĠľŅĪňŗŏĔŇħĕŉŘĬħƟĺĵŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+3B:ȮĔŜŅľĬħŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃ

ĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+3C:ȮŏĮĶňĵĭŏĪňĵĭŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃ

ĔġĶŃŏĭňĵĭȮĕƟŀĔŜŅľĬħĪŅĚĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+4B: ŀīŇĭŅĵľĸńĔĔŅĶĽŜŅėńĠĕŀĚėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĬĺńĨĔĶĶĴĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃ

ĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

PLO+5A: ĽŅĴŅĶĩıŌħŐĸŃŏĕňĵĬŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĻĺĔĶĶĴħƟĺĵėŋĦīĶĶĴȮěĶŇĵīĶĶĴ

ŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňı 
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- PLO+5B: ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚŏĮƦĬįŌƟĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĪňĴŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĪŜŅĚŅĬ

ĶƞĺĴĔńĬ 

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬįĸĺŇĪĵŅĬŇıĬīƢŐĸŃėĦŃĔĶĶĴĔŅĶőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴěŃĪŜŅĔŅĶ

ĮĶŃŏĴŇĬįĸĔŅĶĪŜŅĚŅĬĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮőħĵěŃŒľƟįĸ

ĔŅĶĻŉĔļŅȮS ŏĜıŅŃľĬƞĺĵĔŇĨĪňŗĔŅĶĺŇěńĵľĶŊŀőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴĴňėĺŅĴĔƟŅĺľĬƟŅŏĮƦĬĪňŗĬƞŅıŀŒěȮŐĸŃŒľƟįĸ

ĔŅĶĻŉĔļŅȮU ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœĴƞœħƟĪŜŅĨŅĴŐįĬĚŅĬȮĞŉŗĚŒĬĔĶĦňħńĚĔĸƞŅĺŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀ

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴŐĸŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬįĸĚŅĬěŃĨƟŀĚĮĶŃĝŋĴĶŃħĴėĺŅĴŏľŖĬĶƞĺĴĔńĭ

ĬńĔĻŉĔļŅŏıŊŗŀĶńĭĪĶŅĭĮƤĠľŅŐĸŃľŅŐĬĺĪŅĚĮĶńĭŐįĬĚŅĬŒľƟĽŀħėĸƟŀĚĔńĭĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅ

ŏĮƦĬĔĶĦňȮŕȮœĮȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĪŜŅĚŅĬœħƟŀĵƞŅĚĽŀħėĸƟŀĚĔńĭĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮ 

Stage+LO 3: ŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ/őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ 

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬįĸĺŇĪĵŅĬŇıĬīƢŐĸŃėĦŃĔĶĶĴĔŅĶőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴȮĪŜŅĔŅĶĮĶŃŏĴŇĬ

ĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśȮStage-LO 1 ŒĬĶŃľĺƞŅĚĪŜŅĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮ&ĽŜŅľĶńĭĬńĔĻŉĔļŅŐįĬȮĔ'ȮŐĸŃŒĬ

ĶŃľĺƞŅĚĔŅĶĽŀĭőėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴŐĸŃĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination'Ȯőħĵ

įŌƟŏĶňĵĬěŃĨƟŀĚĴňŀĚėƢėĺŅĴĶŌƟĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĮĶŃĔŀĭħƟĺĵ 

PLO+3A: ěŜŅŐĬĔĮƤĠľŅĪňŗŏĔŇħĕŉŘĬħƟĺĵŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+3B:ȮĔŜŅľĬħŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃ

ĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+3C: ŏĮĶňĵĭŏĪňĵĭŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚŀŋĨĽŅľĔĶĶĴŐĸŃ

ĔġĶŃŏĭňĵĭȮĕƟŀĔŜŅľĬħĪŅĚĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 

PLO+4A:ȮĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĺŇěńĵ, ħŜŅŏĬŇĬĔŅĶĺŇěńĵ, ŏĔŖĭĕƟŀĴŌĸȮŐĸŃĽĶŋĮ

įĸĔŅĶĺŇěńĵ 

PLO+4B: ŀīŇĭŅĵľĸńĔĔŅĶĽŜŅėńĠĕŀĚėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĬĺńĨĔĶĶĴĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŐĸŃ

ĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

PLO+5A: ĽŅĴŅĶĩıŌħŐĸŃŏĕňĵĬŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĻĺĔĶĶĴħƟĺĵėŋĦīĶĶĴȮěĶŇĵīĶĶĴ
ŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňı 
PLO+5B: ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚŏĮƦĬįŌƟĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĪňĴŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĪŜŅĚŅĬ

ĶƞĺĴĔńĬ 
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2,2ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
(1)  ĳŅĺĔŅĶĦƢœħƟĚŅĬĪŜŅĕŀĚĴľŅĭńĦĤŇĨ őħĵĮĶŃŏĴŇĬěŅĔĴľŅĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ŒĬ
ħƟŅĬĕŀĚĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪŜŅėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟ ėĺŅĴĽŅĴŅĶĩ ėĺŅĴĴńŗĬŒěĕŀĚ
ĴľŅĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭĔŅĶĚŅĬŀŅĝňı 

(2)  ĔŅĶĪĺĬĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶ ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŒĬĴľŅĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃ
ŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬ ŕ 

(3)  ĔŅĶĮĶŃŏĴŇĬěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬ ĩŉĚĶŃħńĭėĺŅĴıŉĚıŀŒěŒĬħƟŅĬėĺŅĴĶŌƟ ėĺŅĴıĶƟŀĴ ŐĸŃėŋĦĽĴĭńĨŇ 
ħƟŅĬŀŊŗĬȮŕ ĕŀĚĴľŅĭńĦĤŇĨĪňŗŏĕƟŅĻŉĔļŅĨƞŀŒĬĶŃħńĭĴľŅĭńĦĤŇĨĻŉĔļŅŒĬĽĩŅĬĻŉĔļŅĬńŘĬȮŕ 

(4)  ĔŅĶĮĶŃŏĴŇĬěŅĔĴľŅĭńĦĤŇĨĪňŗœĮĮĶŃĔŀĭŀŅĝňı ŒĬĽƞĺĬĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅ
ĪňŗŏĶňĵĬĨŅĴľĸńĔĽŌĨĶ ŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬ ĶĺĴĪńŘĚŏĮƕħőŀĔŅĽŒľƟŏĽĬŀ
ĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

(5)  ĴňĔŅĶŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔ ŐĸŃįŌƟĮĶŃĔŀĭĔŅĶ ĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶ ľĶŊŀ ŏĮƦĬŀŅěŅĶĵƢıŇŏĻļ
ŏıŊŗŀŏıŇŗĴĮĶŃĽĭĔŅĶĦƢŏĶňĵĬĶŌƟ ŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚ ĬńĔĻŉĔļŅ 

1,ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 
 ŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0336ȮŐĸŃŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅı,Ļ,Ȯ0340Ȯ&ĳŅėįĬĺĔȮě,' 
 
ĕƟŀȮ/5ȮĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬ 
 /5,/ȮĔŅĶĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅ 
  /5,/,/ȮĬńĔĻŉĔļŅěŃĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅœħƟȮĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
  /5,/,0ȮĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢœħƟŏĴŊŗŀĽŀĭįƞŅĬĔŅĶĺńħ
  ėŋĦĽĴĭńĨŇȮ&Qualifying Examination, QE) ŐĸƟĺ 

ĕƟŀȮ30ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&Qualifying Examination' 
 ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮŏĮƦĬĔŅĶĺńħėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩĕŀĚĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗěŃĨƟŀĚĪŜŅ
ĔŅĶĽŀĭŒľƟįƞŅĬĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔŜŅľĬħœĺƟȮŏıŊŗŀŏĮƦĬįŌƟĴňĽŇĪīŇĕŀĪŜŅĺŇĪĵŅĬŇıĬīƢȮŏĽĬŀĺŇĪĵŅĬŇıĬīƢȮŐĸŃĽŀĭ
įƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮĪńŘĚĬňŘ 

(1) įŌƟŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇĳŅĵŒĬȮ2ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĬńĭĨńŘĚŐĨƞŏĶŇŗĴŏĕƟŅĻŉĔļŅ 

(2) įŌƟŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĬńĭĨńŘĚŐĨƞŏĶŇŗĴŏĕƟŅĻŉĔļŅ 

&1'ȮľŅĔĽŀĭœĴƞįƞŅĬľĶŊŀœĴƞœħƟħŜŅŏĬŇĬĔŅĶĳŅĵŒĬĔŜŅľĬħŒľƟıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 
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ĕƟŀȮ31ȮĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 
31,1 ĬńĔĻŉĔļŅěŃĸĚĪŃŏĭňĵĬŏıŊŗŀĪŜŅĺŇĪĵŅĬŇıĬīƢœħƟĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĪńŘĚĬňŘ 

ȮȮȮȮȮȮȮ  31,1,1 ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮŐįĬȮĔȮ2ȮěŃĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢœħƟŏĴŊŗŀŏĮƦĬĬńĔĻŉĔļŅ
ĽŅĴńĠŐĸƟĺŀĵƞŅĚĬƟŀĵȮ1 ĳŅėĔŅĶĻŉĔļŅȮœħƟĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŐĸŃĽŀĭįƞŅĬŐĸƟĺœĴƞĬƟŀĵĔĺƞŅȮ6 ľĬƞĺĵĔŇĨȮŐĸŃĴň
ŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĬƟŀĵĔĺƞŅȮ3,00 ĵĔŏĺƟĬįŌƟĪňŗıƟĬĽĳŅıŐĸŃĽĴńėĶĔĸńĭĴŅĻŉĔļŅŒľĴƞĨŅĴĕƟŀȮ28,2,4Ȯ
ĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇįıĬīƢœħƟŒĬĳŅėĔŅĶĻŉĔļŅĪňŗĔĸńĭŏĕƟŅĻŉĔļŅŒľĴƞ 

 31,/,0ȮĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇĔƞŀĬĸĚĪŃŏĭňĵĬŏıŊŗŀĪŜŅ
ĺŇĪĵŅĬŇıĬīƢȮőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔŐįĬĔŅĶĻŉĔļŅȮŐĭĭȮ2ȮěŃĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢœħƟŏĴŊŗŀŏĮƦĬ
ĬńĔĻŉĔļŅĽŅĴńĠŐĸƟĺŀĵƞŅĚĬƟŀĵȮ1 ĳŅėĔŅĶĻŉĔļŅȮœħƟĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŐĸŃĽŀĭįƞŅĬŐĸƟĺœĴƞĬƟŀĵĔĺƞŅȮ6 ľĬƞĺĵ
ĔŇĨȮŐĸŃĴňŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĬƟŀĵĔĺƞŅȮ3,25ȮĵĔŏĺƟĬįŌƟĪňŗıƟĬĽĳŅıŐĸŃĽĴńėĶĔĸńĭĴŅĻŉĔļŅŒľĴƞĨŅĴ
ĕƟŀȮ28,2,4ȮĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢœħƟŒĬĳŅėĔŅĶĻŉĔļŅĪňŗĔĸńĭŏĕƟŅĻŉĔļŅŒľĴƞ 

31,1,3ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŐĭƞĚěŜŅĬĺĬľĬƞĺĵĔŇĨŒĬĔŅĶĸĚĪŃŏĭňĵĬĪŜŅĺŇĪĵŅĬŇıĬīƢœħƟĨŅĴėĺŅĴ
ŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŐĨƞĨƟŀĚœĴƞĕńħĔńĭĕƟŀ 17,1,1 

31,2 ĔŅĶŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
31,2,1 ŏĴŊŗŀĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬĪŜŅĺŇĪĵŅĬŇıĬīƢŐĸƟĺĬńĔĻŉĔļŅĨƟŀĚěńħĪŜŅőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ

ŏĽĬŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŏıŊŗŀĨĶĺěŐĔƟœĕŐĸƟĺĬŜŅŏĽĬŀŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏıŊŗŀĕŀ
ėĺŅĴŏľŖĬĝŀĭ 

31,2,2 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢıĶƟŀĴĶŅĵĝŊŗŀ
 ėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢœĮĵńĚėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃŏıŊŗŀŀĬŋĴńĨŇľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢıĶƟŀĴŐĨƞĚĨńŘĚ
 ėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢ 

31,3 ĔŅĶĽŀĭőėĶĚĶƞŅĚŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 
31,3,1 ĬńĔĻŉĔļŅĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮŐĸŃěńħĪŜŅĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅ

ĺŇĪĵŅĬŇıĬīƢȮŏĽĬŀėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢĪŋĔĳŅėĔŅĶĻŉĔļŅ 
31,3,2 ėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢěŃĮĶŃŏĴŇĬįĸĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨ

ĺŇĪĵŅĬŇıĬīƢĪňŗĬńĔĻŉĔļŅȮĸĚĪŃŏĭňĵĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮőħĵěŃŒľƟįĸĔŅĶĻŉĔļŅȮS ŏĜıŅŃľĬƞĺĵĔŇĨĪňŗĔŅĶĺŇěńĵ
ĴňėĺŅĴĔƟŅĺľĬƟŅŏĮƦĬĪňŗıŀŒěȮŐĸŃŒľƟįĸĔŅĶĻŉĔļŅȮU ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœĴƞœħƟĪŜŅĔŅĶėƟĬėĺƟŅĺŇěńĵĨŅĴŐįĬĚŅĬȮ
ĬńĔĻŉĔļŅĪňŗĪŜŅĔŅĶĽŀĭŐĸŃĽƞĚĺŇĪĵŅĬŇıĬīƢŏĶňĵĭĶƟŀĵŐĸƟĺěŉĚěŃœħƟįĸĔŅĶĻŉĔļŅȮS ėĶĭĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨ
ĺŇĪĵŅĬŇıĬīƢ 

31,3,3 ĬńĔĻŉĔļŅĞŉŗĚĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢŐĸƟĺȮŐĨƞĕŅħĔŅĶĨŇħĨŅĴŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢőħĵ
ĽĴŗŜŅŏĽĴŀȮ2 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĨƞŀŏĬŊŗŀĚĔńĬȮĪŜŅŒľƟĴňįĸĔŅĶĻŉĔļŅȮU ėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢŀŅěŏĽĬŀŒľƟ
ĬńĔĻŉĔļŅıƟĬěŅĔĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŒĬŏĶŊŗŀĚĬńŘĬœħƟȮőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ
ŐĸŃĔŅĶŀĬŋĴńĨŇĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃ 
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31,4 ĔŅĶĕŀŏĮĸňŗĵĬŐĮĸĚľńĺĕƟŀŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢ 
31,4,1 ŒĬĔĶĦňĪňŗėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢŏľŖĬĽĴėĺĶŒľƟĬńĔĻŉĔļŅŏĮĸňŗĵĬŐĮĸĚľńĺĕƟŀľĶŊŀ

ěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĪňŗœħƟĶńĭŀĬŋĴńĨŇŐĸƟĺȮŏĬŊŗŀĚěŅĔĴňŀŋĮĽĶĶėĪŅĚĺŇĝŅĔŅĶľĶŊŀŏľĨŋĽŋħĺŇĽńĵŒľƟĬńĔĻŉĔļŅĵŊŗĬ
ėŜŅĶƟŀĚĕŀŏĮĸňŗĵĬŐĮĸĚľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢıĶƟŀĴŐĬĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŒľĴƞĨŅĴĕƟŀȮ1/,2ȮŏıŊŗŀŒľƟėĦĭħňŀĬŋĴńĨŇȮ
őħĵįƞŅĬĔŅĶıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

31,4,2 ŒĬĔĶĦňĪňŗĴňĔŅĶĕŀĮĶńĭĝŊŗŀĺŇĪĵŅĬŇıĬīƢŏĸŖĔĬƟŀĵŏıŊŗŀėĺŅĴŏľĴŅŃĽĴĨŅĴĚŅĬĺŇěńĵĕŀĚ
ĬńĔĻŉĔļŅŒĬĕńŘĬĨŀĬĽŋħĪƟŅĵȮőħĵœĴƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬĺŇěńĵŀĵƞŅĚĴňĬńĵĽŜŅėńĠȮĨŅĴėĺŅĴŏľŖĬ
ĕŀĚėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢȮŒľƟĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚįƞŅĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ
ŒľƟėĦĭħňŀĬŋĴńĨŇőħĵœĴƞĨƟŀĚŐĬĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŒľĴƞ 

31,4,3ȮĬńĔĻŉĔļŅĪňŗŏĮĸňŗĵĬľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢŒľĴƞěŃĨƟŀĚĪŜŅĔŅĶĸĚĪŃŏĭňĵĬŐĸŃĝŜŅĶŃľĬƞĺĵĔŇĨ
ĺŇĪĵŅĬŇıĬīƢŒľĴƞȮĵĔŏĺƟĬĔĶĦňĪňŗĴňĔŅĶĮĶńĭľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢĨŅĴĕƟŀȮ1/,2,0 
 ĕƟŀȮ32ȮĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ 

32,1 ĬńĔĻŉĔļŅĴňĽŇĪīŇśĕŀĽŀĭĺŇĪĵŅĬŇıĬīƢœħƟȮŏĴŊŗŀėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢŏľŖĬĝŀĭŒľƟĬńĔĻŉĔļŅĽŀĭ
ĺŇĪĵŅĬŇıĬīƢȮőħĵŏĽĬŀĶŅĵĝŊŗŀėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮıĶƟŀĴĔŜŅľĬħĺńĬĽŀĭœĮĵńĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟėĺŅĴŏľŖĬĝŀĭȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃȮŏıŊŗŀıŇěŅĶĦŅŀĬŋĴńĨŇŐĸŃŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶ
ĽŀĭĺŇĪĵŅĬŇıĬīƢ 

32,2ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽƞĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŒľƟėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢıŇěŅĶĦŅĸƞĺĚľĬƟŅŀĵƞŅĚ
ĬƟŀĵ 2ȮĽńĮħŅľƢĔƞŀĬĺńĬĽŀĭĺŇĪĵŅĬŇıĬīƢȮĴŇĜŃĬńŘĬȮėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢŀŅěěŃŏĸŊŗŀĬĺńĬĽŀĭŀŀĔœĮ
őħĵŒľƟĬńĭĨńŘĚŐĨƞĺńĬĪňŗœħƟĶńĭĶƞŅĚĺŇĪĵŅĬŇıĬīƢœĴƞĨŗŜŅĔĺƞŅĽŀĚĽńĮħŅľƢŐĨƞœĴƞŏĔŇĬľĬŉŗĚŏħŊŀĬ 

32,3ȮėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢŏĮƦĬįŌƟĶńĭįŇħĝŀĭŒĬĔŅĶĽŀĭȮĔĶĦňĪňŗįĸĽŀĭŏĮƦĬĪňŗıŀŒěŒľƟįĸ
ĔŅĶĻŉĔļŅįƞŅĬȮ&S'ȮŐĸŃĔĶĦňĪňŗįĸĽŀĭœĴƞŏĮƦĬĪňŗıŀŒěȮŒľƟĪŜŅĔŅĶĽŀĭŐĔƟĨńĺĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗėĦŃĔĶĶĴĔŅĶ
ĽŀĭĺŇĪĵŅĬŇıĬīƢĔŜŅľĬħ 

32,4 ĬńĔĻŉĔļŅĪňŗĽŀĭįƞŅĬĺŇĪĵŅĬŇıĬīƢŐĸƟĺȮŒľƟħŜŅŏĬŇĬĔŅĶŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚĔĶĶĴĔŅĶĽŀĭ
ĺŇĪĵŅĬŇıĬīƢŐĸŃěńħĽƞĚœĮĵńĚėĦŃĳŅĵŒĬȮ30 ĺńĬĬńĭĩńħěŅĔĺńĬĽŀĭĺŇĪĵŅĬŇıĬīƢȮŒĬĔĶĦňĪňŗĴňĔŅĶŐĔƟœĕĺŇĪĵŅĬŇıĬīƢ
ĞŉŗĚœĴƞŏĔňŗĵĺĔńĭŏĬŊŘŀľŅľĸńĔŐĨƞĨƟŀĚŒĝƟŏĺĸŅĴŅĔȮėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢŀŅěĔŜŅľĬħŒľƟĽƞĚĺŇĪĵŅĬŇıĬīƢŏĔŇĬȮ
30 ĺńĬœħƟȮŐĨƞĨƟŀĚœĴƞŏĔŇĬȮ60 ĺńĬȮĴŇĜŃĬńŘĬȮįĸĽŀĭĺŇĪĵŅĬŇıĬīƢěŃĮĶńĭŏĮƦĬȮUȮěŅĔĬńŘĬŒľƟėĦŃĨĶĺěĽŀĭĶŌĮŐĭĭ
ĺŇĪĵŅĬŇıĬīƢĞŉŗĚĴňĶŌĮŐĭĭĨŅĴėŌƞĴŊŀĔŅĶŏĕňĵĬŐĸŃıŇĴıƢĺŇĪĵŅĬŇıĬīƢĕŀĚĴľŅĺŇĪĵŅĸńĵĳŅĵŒĬȮ1.ȮĺńĬȮıĶƟŀĴ
ĺŇĪĵŅĬŇıĬīƢĜĭńĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 

32,5 ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮėĺĶŒĝƟĳŅļŅŀńĚĔķļŒĬĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢȮĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅ
ŏŀĔȮĨƟŀĚŒĝƟĳŅļŅŀńĚĔķļŒĬĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢȮ 

32,6 ĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮŒľƟŏĮƦĬĔŅĶĽŀĭŀĵƞŅĚŏĮƕħŏįĵȮĞŉŗĚįŌƟĽĬŒěĪńŗĺœĮĽŅĴŅĶĩŏĕƟŅĶƞĺĴĶńĭĲƤĚœħƟȮ
ĵĔŏĺƟĬľńĺĕƟŀĺŇěńĵĪňŗĪŜŅĶƞĺĴĔńĭŀĚėƢĔĶĪňŗĮĶŃĽĚėƢěŃĮĔĮƕħŒľƟĕŀŀĬŋĠŅĨėĦĭħňľĶŊŀįŌƟŀŜŅĬĺĵĔŅĶŏĮƦĬĔĶĦňœĮ 
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32,7 ĸŇĕĽŇĪīŇśŒĬĺŇĪĵŅĬŇıĬīƢŏĮƦĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮĵĔŏĺƟĬĴňĕƟŀĨĔĸĚŀŊŗĬĔńĭŏěƟŅĕŀĚĪŋĬĺŇěńĵ 
 ĕƟŀȮ33ȮĔŅĶĪŜŅĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃ 

ŒľƟėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃĔŜŅľĬħŐĬĺĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĔŅĶĪŜŅĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃĕŀĚĬńĔĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅőĪȮŐįĬȮĕȮĪňŗœĴƞĕńħĔńĭĶŃŏĭňĵĭĬňŘȮĪńŘĚĬňŘ 

33,1 ėĦŃĔĶĶĴĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟĨŅĴĕƟŀȮ34,3,1Ȯ&Ĕ'ȮŒľƟŏĮƦĬœĮĨŅĴĕƟŀȮ/.,1,4 
33,2 ėĦŃĔĶĶĴĔŅĶĽŀĭĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃĨŅĴĕƟŀȮ34,3,3Ȯ&ĕ'ȮŒľƟŏĮƦĬœĮĨŅĴĕƟŀȮ/.,3,5 
33,3 ĔŅĶĽŀĭĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃȮŒľƟŏĮƦĬĔŅĶĽŀĭŀĵƞŅĚŏĮƕħŏįĵȮĞŉŗĚįŌƟĽĬŒěĪńŗĺœĮĽŅĴŅĶĩŏĕƟŅĶƞĺĴ

ĶńĭĲƤĚœħƟȮĵĔŏĺƟĬȮľńĺĕƟŀĺŇěńĵĪňŗĪŜŅĶƞĺĴĔńĭŀĚėƢĔĶĪňŗĮĶŃĽĚėƢěŃĮĔĮƕħĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃȮŒľƟĕŀŀĬŋĠŅĨėĦĭħň
ľĶŊŀįŌƟŀŜŅĬĺĵĔŅĶŏĮƦĬĔĶĦňœĮ 
 ĕƟŀȮ34ȮĬńĔĻŉĔļŅěŃœħƟĶńĭĮĶŃĔŅĻĬňĵĭńĨĶȮľĶŊŀĮĶŇĠĠŅěŅĔĴľŅĺŇĪĵŅĸńĵŏĴŊŗŀĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬȮ
ħńĚĬňŘ 

34,1 ĬńĔĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĨƟŀĚĻŉĔļŅœħƟėĶĭľĬƞĺĵĔŇĨŐĸŃĶŅĵĺŇĝŅĨŅĴőėĶĚĽĶƟŅĚ
ľĸńĔĽŌĨĶŐĸŃĴňŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅ 3,00 

34,2 ĬńĔĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĨƟŀĚĻŉĔļŅœħƟėĶĭľĬƞĺĵĔŇĨŐĸŃĶŅĵĺŇĝŅĨŅĴ
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃĴňŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅ 3,25 

34,3ȮĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
34,3,1 ĬńĔĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔȮ1Ȯ 
Ȯ&Ĕ'ȮĨƟŀĚŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮŐĸŃ 
Ȯ&ĕ'ȮĴňĭĪėĺŅĴĺŇěńĵĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮĪňŗĴŅěŅĔįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ

ĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ
1 ĝŇŘĬȮľĶŊŀįĸĚŅĬŀŊŗĬȮŕȮĪňŗŏĪňĵĭŏĪƞŅȮőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃ 
   34,3,2 ŐįĬȮĔȮŐĭĭȮĔȮ2  

Ȯ&Ĕ'ȮĨƟŀĚĻŉĔļŅœħƟėĶĭľĬƞĺĵĔŇĨŐĸŃĽŀĭįƞŅĬĶŅĵĺŇĝŅĨŅĴőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃěŃĨƟŀĚœħƟ
ĶŃħńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅ 3,00 ěŅĔĶŃĭĭȮ4 ĶŃħńĭėŃŐĬĬľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃ 

Ȯ&ĕ'ȮŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮŐĸŃįĸĚŅĬĺŇĪĵŅĬŇıĬīƢ
ľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇľĶŊŀĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĨƟŀĚĴňĔŅĶĨňıŇĴıƢ
ĭĪėĺŅĴĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceeding'ȮĪňŗĴň
įŌƟĪĶĚėŋĦĺŋĥŇıŇěŅĶĦŅįĸĚŅĬ 

34,3,3 ĬńĔĻŉĔļŅŐįĬȮĕȮ 
&Ĕ'ȮĨƟŀĚĻŉĔļŅœħƟėĶĭľĬƞĺĵĔŇĨŐĸŃĽŀĭįƞŅĬĶŅĵĺŇĝŅĨŅĴőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĴňŐĨƟĴĶŃħńĭ

ėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ3,00 ŐĸŃ 
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  &ĕ'ȮŏĽĬŀĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive 
Examination'ȮőħĵĔŅĶĽŀĭŐĭĭĮŅĔŏĮĸƞŅľĶŊŀĽŀĭĕƟŀŏĕňĵĬȮŐĸŃ 
  &ė'ȮŏĽĬŀĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ 

34,1,2ȮĨƟŀĚĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĕŀĚŐĨƞĸŃľĸńĔĽŌĨĶȮľĶŊŀľŅĔľĸńĔĽŌĨĶœĴƞĶŃĭŋŒľƟ
ŒĝƟŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵ 
ĕƟŀȮ35ȮĬńĔĻŉĔļŅĨƟŀĚĮĢŇĭńĨŇĨŅĴŏĚŊŗŀĬœĕĪňŗŐĨƞĸŃľĸńĔĽŌĨĶĔŜŅľĬħȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃŀĵƞŅĚėĶĭĩƟĺĬ 
ĕƟŀȮ36ȮŒĬĔŅĶıŇěŅĶĦŅŒľƟĬńĔĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅȮĬŀĔěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃěŃıŇěŅĶĦŅěŅĔįĸ
ĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅŐĸƟĺŒľƟĬŜŅıķĨŇĔŅĶĦƢĕŀĚĬńĔĻŉĔļŅŒĬħƟŅĬėĺŅĴĮĶŃıķĨŇȮėŋĦīĶĶĴȮŐĸŃěĶŇĵīĶĶĴȮŀńĬ
ŏĮƦĬŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĨĸŀħŏĺĸŅĪňŗĻŉĔļŅŀĵŌƞŒĬĴľŅĺŇĪĵŅĸńĵěĬĩŉĚĺńĬĪňŗ
ěŃĬŜŅŏĽĬŀĽĳŅĴľŅĺŇĪĵŅĸńĵıŇěŅĶĦŅŀĬŋĴńĨŇŒľƟĮĶŇĠĠŅȮĴŅŏĮƦĬŏĔĦĤƢĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅħƟĺĵ 
 

ĪńŘĚĬňŘ ŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
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ľĴĺħĪňŗȮ4ȮĔŅĶıńĥĬŅŀŅěŅĶĵƢ 
 

/,ȮȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
/,/ȮĮģĴĬŇŏĪĻŐĸŃŐĬŃŐĬĺŀŅěŅĶĵƢŒľĴƞȮȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮėĦŃŐĸŃľĸńĔĽŌĨĶĪňŗ

ĽŀĬ 

1,2ȮŀĭĶĴŒľƟŀŅěŅĶĵƢŒľĴƞĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŀĬȮĨŅĴĔĶŀĭ

ĴŅĨĶģŅĬĺŇĝŅĝňıȮĴěī,ȮĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ&KMUTT Professional 

Standards Framework for teaching and supporting learning 8ȮKMUTT PSF' 

/,1ȮŀĭĶĴĺŇīňĔŅĶĽŀĬŀŀĔŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĨŅĴŐĬĺĪŅĚĕŀĚĔŅĶĻŉĔļŅŏĝŇĚįĸĸńıīƢȮ

&Outcome Based Education8ȮOBE'ȮĨĸŀħěĬĔŅĶŒĝƟŐĸŃįĸŇĨĽŊŗŀĔŅĶĽŀĬ 

/,2ȮŀĭĶĴĔŅĶŒĝƟȮLEB2 ŏıŊŗŀŒĝƟŏĮƦĬŏėĶŊŗŀĚĴŊŀĝƞĺĵŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
1,3ȮĴňĶŃĭĭŀŅěŅĶĵƢıňŗŏĸňŘĵĚȮ&Mentor'ȮĪňŗŒľƟėŜŅŐĬŃĬŜŅŀŅěŅĶĵƢŒľĴƞħƟŅĬĺŇĝŅĔŅĶŐĸŃĽńĚėĴȮȮ 

0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞŀŅěŅĶĵƢ 
0,/ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 &/' ıńĥĬŅŐĸŃĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĴňėĺŅĴĔƟŅĺľĬƟŅĕŀĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŀĬĨŅĴĔĶŀĭĴŅĨĶģŅĬȮ

KMUTT PSF 
 &0' ĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚȮOBEȮĶĺĴĩŉĚĽĬńĭĽĬŋĬĪĶńıĵŅĔĶŐĸŃěńħĽŇŗĚŐĺħĸƟŀĴĪňŗŏŀŊŘŀ 
 ĨƞŀĔŅĶĽŀĬĪňŗĽńĴķĪīŇśįĸĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬ 
0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕȮ 

&/'Ȯ ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶ 
ĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵĔŅĶĽĬńĭĽĬŋĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬ 
ŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀ 
ŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 &0' ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢěńħĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶĽŌĚĕŉŘĬ 
ȮȮ &1' ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĔĸŋƞĴĺŇěńĵĨƞŅĚȮŕȮĕŀĚėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵ 
Ȯ &2'Ȯ ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶĕŀĚėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵ 

(5) ĽƞĚŏĽĶŇĴıńĥĬŅŀŅěŅĶĵƢĕŀĚľĸńĔĽŌĨĶŒĬħƟŅĬŀŊŗĬȮ ŕȮ ĪňŗĬŀĔŏľĬŊŀěŅĔĔŅĶĪŜŅĚŅĬĺŇěńĵȮ ŏĝƞĬȮ ħƟŅĬȮ
Innovation ŏĮƦĬĨƟĬȮ 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

 
ĔŅĶħŜŅŏĬŇĬĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴĪňŗĽĳŅĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮ

ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ187 ŏĴŊŗŀĺńĬĪňŗȮ4 ĔŋĴĳŅıńĬīƢȮ2558 œħƟĴňĴĨŇŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĔŅĶĶŃĭĭĮĶŃĔńĬėŋĦĳŅı

ĔŅĶĻŉĔļŅĕŀĚȮĴěī,ȮĪňŗŒĝƟĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĨŅĴŐĬĺĪŅĚĕŀĚŏėĶŊŀĕƞŅĵĔŅĶĮĶŃĔńĬėŋĦĳŅıĴľŅĺŇĪĵŅĸńĵ

ŀŅŏĞňĵĬȮ&ASEAN University Network +ȮQuality AssuranceȮ8ȮAUN+QA'Ȯ 

/,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶȮŐĭƞĚŏĮƦĬȮ2 

ŀĚėƢĮĶŃĔŀĭȮœħƟŐĔƞ 

- ŀĚėƢĮĶŃĔŀĭĪňŗȮ1 ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮ 

ŏıŊŗŀŏĮƦĬĔŅĶėŋƟĴėĶŀĚįŌƟĭĶŇőĳėĪŋĔľĸńĔĽŌĨĶĨƟŀĚĩŌĔĔŜŅĔńĭħŌŐĸŒľƟĴňĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴŀĚėƢĮĶŃĔŀĭĪňŗȮ

1Ȯ(ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ'ȮĕŀĚĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃ

ĬĺńĨĔĶĶĴȮ&ĽĮ,ŀĺ,'ȮőħĵľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĨĶĺěĽŀĭĕƟŀĴŌĸŀĚėƢĮĶŃĔŀĭĪňŗ 1 ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮ

ŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶŏĮƦĬĮĶŃěŜŅĪŋĔĮƖ 
- ŀĚėƢĮĶŃĔŀĭĪňŗȮ2 ŏĔĦĤƢĔŅĶıńĥĬŅȮ 

ŒĝƟŐĬĺĪŅĚĕŀĚȮASEAN University NetworkȮQuality Assurance (AUN-QA) 
ĞŉŗĚľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĨĶĺěĮĶŃŏĴŇĬŏıŊŗŀĔŅĶıńĥĬŅĨŅĴŏĔĦĤƢȮįƞŅĬĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬ

ĨĬŏŀĚȮ&SAR) ĪŋĔĮƖȮŐĸŃĩƟŅľĸńĔĽŌĨĶœħƟĶńĭĔŅĶĶńĭĶŀĚĨŅĴŏĔĦĤƢĴŅĨĶģŅĬȮ&Certified) ěŉĚěŃĪŜŅĔŅĶĮĶŃŏĴŇĬ
ŀĵƞŅĚĬƟŀĵȮ1ȮėĶńŘĚŒĬĶŀĭȮ5 ĮƖ 
/,/,ȮĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŜŅľĬƟŅĪňŗĨĸŀħĶŃĵŃŏĺĸŅĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮħńĚ
ĳŅėįĬĺĔȮěȮĞŉŗĚĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶěŃœħƟĪŜŅĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŅĔŀŅěŅĶĵƢ
ĮĶŃěŜŅĽŅĕŅĺŇĻĺĔĶĶĴľĸƞŀőĸľŃŐĸŃőĸľĔŅĶȮőħĵıŇěŅĶĦŅěŅĔėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮŏĝƞĬȮėŋĦĺŋĥŇȮĽŅĕŅĺŇĝŅȮ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ 
/,0,ȮĔŅĶĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĴňĽŜŅĬńĔĚŅĬıńĥĬŅ
ĔŅĶĻŉĔļŅŐĸŃĭĶŇĔŅĶĪŜŅľĬƟŅĪňŗŐěƟĚŏĨŊŀĬĔŅĶėĶĭĶŀĭĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟŐĸƟĺŏĽĶŖěĔƞŀĬĔŅĶĶńĭĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬȮȮőħĵľĸńĔĽŌĨĶěŃœħƟĴňĔŅĶħŜŅŏĬŇĬĔŅĶĨĶĺěĽŀĭ
ĕƟŀĴŌĸŀĚėƢĮĶŃĔŀĭĪňŗ 1 ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶŏĮƦĬĮĶŃěŜŅĪŋĔĮƖȮıĶƟŀĴĪńŘĚ
ěńħĪŜŅĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚȮ&SAR)ȮŐĸŃŐĨƞĸŃĮƖěŃœħƟĬŜŅįĸħŜŅŏĬŇĬĔŅĶĴŅĮĶŃĝŋĴŏıŊŗŀŐĔƟœĕĮƤĠľŅŒľƟŏĔŇħ
ĔŅĶĮĶńĭĮĶŋĚıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ
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ěŃĨƟŀĚŏĕƟŅĶƞĺĴĮĶŃĝŋĴľĸńĔĽŌĨĶĨŅĴĪňŗĔŜŅľĬħŏıŊŗŀĪĭĪĺĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮĺŅĚŐįĬȮŐĸŃľŅŐĬĺĪŅĚĔŅĶ
ıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶĶƞĺĴĔńĬ 
/,1ȮėŋĦĽĴĭńĨŇŀŅěŅĶĵƢįŌƟĽŀĬȮŀŅěŅĶĵƢıŇŏĻļȮ 

ȮĴňĔŅĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃŀŅěŅĶĵƢıŇŏĻļȮŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ
ľĸńĔĽŌĨĶȮȮ 
2,ȮĭńĦĤŇĨ 
0,/ ĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶŏıŊŗŀŒľƟœħƟĴŅĞŉŗĚėŋĦĳŅıĕŀĚĴľŅĭńĦĤŇĨȮœħƟĬŜŅĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĪňŗĴŋƞĚŏĬƟĬįĸŇĨĴľŅĭńĦĤŇĨŒľƟĴňėĺŅĴĶŌƟĨĸŀħěĬĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ľĶŊŀĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĕŀĚĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚŐĔƟĮƤĠľŅŒĬĔŅĶĪŜŅĚŅĬěĶŇĚœħƟĳŅĵŒĨƟěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĴŅ
ıńĥĬŅŏĮƦĬĔĸĵŋĪīƢĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮħńĚĶŅĵĸŃŏŀňĵħŐĽħĚŒĬȮPLO ĕŀĚľĸńĔĽŌĨĶȮ 

0,0 ŒĬĶŅĵĺŇĝŅĴňĔŅĶŀŀĔŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮőħĵĔŜŅľĬħŒľƟ
įŌƟĽŀĬĨƟŀĚĽĶƟŅĚŐįĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅĨƞŅĚ ŕȮĪňŗĮĶŃĔŀĭħƟĺĵĺŇīňĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮCLOȮĨŅĴŐĬĺĪŅĚȮOBE ĔƞŀĬŏĶŇŗĴĔŅĶŏĶňĵĬĔŅĶĽŀĬ  

2,3  ĭńĦĤŇĨĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬĽĴĶĶĩĬŃȮĨŅĴĺŇīňĔŅĶĮĶŃŏĴŇĬįĸŒĬľĴĺħĪňŗȮ3 
2.4  ľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĨŇħĨŅĴĳŅĺĔŅĶĦƢĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨĨŅĴŐĬĺĮĢŇĭńĨŇĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃįƞŅĬ
ĔŇěĔĶĶĴĻŇļĵƢŏĔƞŅĕŀĚĴľŅĺŇĪĵŅĸńĵȮŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚ-ĮƖ 

0,5 ĴňĔŅĶĽŜŅĶĺěŐĸŃĶĺĭĶĺĴėĺŅĴıŉĚıŀŒěěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŏıŊŗŀĬŜŅĴŅŏĮƦĬĕƟŀĴŌĸĴŅıńĥĬŅĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶĨƞŀœĮȮĪŋĔĶŀĭĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

3,ȮĬńĔĻŉĔļŅ 
1,/ȮĔŅĶĶńĭĬńĔĻŉĔļŅȮ 
ĴňĬőĵĭŅĵŒĬĔŅĶĶńĭįŌƟŏĶňĵĬŏĕƟŅĻŉĔļŅĪňŗĝńħŏěĬĴňĔĶŃĭĺĬĔŅĶŒĬĔŅĶĶńĭŏĕƟŅĻŉĔļŅŏĮƦĬœĮĨŅĴŏĔĦĤƢĕŀĚ

ĴľŅĺŇĪĵŅĸńĵȮŏĔĦĤƢėŋĦĺŋĥŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢľĶŊŀ
ĺŇĪĵŅĻŅĽĨĶƢľĶŊŀŏĪňĵĭŏĪƞŅŒĬĪŋĔĽŅĕŅȮőħĵěńħŒľƟĴňĔŅĶĽŀĭĕƟŀŏĕňĵĬȮľĶŊŀĽŀĭĽńĴĳŅļĦƢőħĵĔĶĶĴĔŅĶĪňŗœħƟĶńĭ
ĔŅĶŐĨƞĚĨńŘĚěŅĔĳŅėĺŇĝŅľĶŊŀľĸńĔĽŌĨĶȮŏıŊŗŀĮĶŃŏĴŇĬıŊŘĬģŅĬėĺŅĴĶŌƟȮĪńĻĬėĨŇȮŐĸŃőŀĔŅĽŒĬĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĴňŏĺŖĭœĞĨƢŒľƟĕƟŀĴŌĸŐĸŃĨŇħĨƞŀ 
3.2 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮ 

&/'Ȯ ĴňĔĶŃĭĺĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚĬńĔĻŉĔļŅőħĵĴľŅĺŇĪĵŅĸńĵłȮœħƟĴňĔŅĶěńħĪħĽŀĭ
ĳŅļŅŀńĚĔķļȮŏıŊŗŀŒĝƟŏĮƦĬĕƟŀĴŌĸŒĬĔŅĶěńħĔŇěĔĶĶĴŏĨĶňĵĴėĺŅĴıĶƟŀĴĬńĔĻŉĔļŅŒľƟŏľĴŅŃĽĴĔńĭ
ĬńĔĻŉĔļŅŐĨƞĸŃĭŋėėĸ 

&0'ȮĴňĔŅĶěńħĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅŐĬĺĪŅĚĔŅĶŏĶňĵĬŐĸŃĔŅĶŒĝƟĝňĺŇĨŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
&3) ĔĶĶĴĔŅĶĽŀĭĽńĴĳŅļĦƢŀŅěŐĬŃĬŜŅĬńĔĻŉĔļŅŒľƟĻŉĔļŅŏıŇŗĴŏĨŇĴŒĬĻŅĽĨĶƢĪňŗĬńĔĻŉĔļŅŀŅěĴňėĺŅĴĶŌƟ
ėĺŅĴŏĝňŗĵĺĝŅĠıŊŘĬģŅĬœĴƞŏıňĵĚıŀĔƞŀĬĔŅĶĸĚĪŃŏĭňĵĬľĶŊŀŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶȮőħĵĴňŀŅěŅĶĵƢĪňŗ
ĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĔĸƟŏėňĵĚŒľƟėŜŅĮĶŉĔļŅŐĸŃŐĬŃĬŜŅ 
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1,1ȮĔŅĶėĺĭėŋĴħŌŐĸĶŃľĺƞŅĚŏĶňĵĬȮĔŅĶėĚŀĵŌƞȮŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
&/' ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĝńŘĬĮƖȮŏıŊŗŀħŌŐĸȮŒľƟėŜŅĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶŐĸŃĮƤĠľŅŀŊŗĬȮŕȮŐĔƞ
ĬńĔĻŉĔļŅĶŃľĺƞŅĚŏĶňĵĬȮĶĺĴĩŉĚėĺĭėŋĴħŌŐĸŒĬŏĶŊŗŀĚĔŅĶėĚŀĵŌƞŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅȮ
őħĵħŜŅŏĬŇĬĔŅĶĳŅĵŒĨƟĔĶŀĭĪňŗĴľŅĺŇĪĵŅĸńĵœħƟĔŜŅľĬħœĺƟŒĬĕƟŀĭńĚėńĭĺƞŅħƟĺĵĺŇĬńĵĬńĔĻŉĔļŅȮőħĵ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĽŅĴŅĶĩĨŇħĨŅĴįĸĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅȮĔŅĶĸĚĪŃŏĭňĵĬȮĔŅĶĸŅıńĔĔŅĶĻŉĔļŅ
œħƟőħĵĨĶĚ ĨĸŀħŏĺĸŅįƞŅĬĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮ&New ACIS'ȮŏıŊŗŀěŃœħƟ
ĽŅĴŅĶĩĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅȮŐĸŃĺŅĚŐįĬĔŅĶĻŉĔļŅœħƟĨŅĴŏĮƚŅľĴŅĵĪňŗĔŜŅľĬħ 

(2) ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢėĺĭėŋĴĺŇĪĵŅĬŇıĬīƢľĶŊŀőėĶĚĚŅĬĺŇěńĵȮŏıŊŗŀħŌŐĸȮŒľƟėŜŅĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĮƤĠľŅŀŊŗĬȮŕȮŐĔƞĬńĔĻŉĔļŅĶŃľĺƞŅĚĪŜŅĺŇĪĵŅĬŇıĬīƢľĶŊŀőėĶĚĚŅĬĺŇěńĵȮĶĺĴĩŉĚėĺĭėŋĴħŌŐĸŒĬŏĶŊŗŀĚ
ĔŅĶėĚŀĵŌƞŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅȮőħĵħŜŅŏĬŇĬĔŅĶĳŅĵŒĨƟĔĶŀĭĪňŗĴľŅĺŇĪĵŅĸńĵœħƟ
ĔŜŅľĬħœĺƟŒĬĕƟŀĭńĚėńĭĺƞŅħƟĺĵĺŇĬńĵĬńĔĻŉĔļŅ 

&3' ĴňĔĶŃĭĺĬĔŅĶĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶőħĵįƞŅĬĔŇěĔĶĶĴĕŀĚĔŅĶĶŅĵĚŅĬ
įĸĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶŒĬŐĨƞĸŃĮƖőħĵŒĝƟĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅȮŏĮƦĬĕƟŀĴŌĸıŊŘĬģŅĬŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĚŅĬ 

(4) ľŅĔıĭĮƤĠľŅěŅĔĬńĔĻŉĔļŅĪňŗœĴƞĽŅĴŅĶĩĭĶĶĸŋįĸĽńĴķĪīŇśȮĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮĪńŘĚħƟŅĬĶŅĵĺŇĝŅȮ
ĚŅĬĺŇěńĵȮŐĸŃįĸĽńĴķĪīŇśĨŅĴĕńŘĬȮ(Stage-LO) ŒľƟĬŜŅĮƤĠľŅĨńŘĚĕŉŘĬŏĮƦĬĺŅĶŃŒĬĪňŗĮĶŃĝŋĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶŏıŊŗŀľŅĪŅĚŐĔƟœĕ 

1,2ȮĔŅĶĽĬńĭĽĬŋĬŐĸŃĔŅĶŒľƟėŜŅŐĬŃĬŜŅĬńĔĻŉĔļŅ 
&/' ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅľĬƞĺĵĚŅĬĭĶŇĔŅĶŒľƟėŜŅĮĶŉĔļŅħƟŅĬěŇĨĺŇĪĵŅȮĔĸŋƞĴĚŅĬĭĶŇĔŅĶĽŋĕĳŅı
ŐĸŃŀĬŅĴńĵȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĽŜŅľĶńĭĮƤĠľŅĽƞĺĬĨńĺȮŏĝƞĬȮĽŋĕĳŅıĔŅĵȮ
ľĶŊŀĽŋĕĳŅıěŇĨȮ 

&0'ȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅľĶŊŀĕŀŐĬŃĬŜŅĪňŗŏĔňŗĵĺĔńĭĕƟŀĚĔŅĶĻŉĔļŅěŅĔľĬƞĺĵĚŅĬħƟŅĬĭĶŇĔŅĶ
ĔŅĶĻŉĔļŅȮŏĝƞĬȮĽŜŅĬńĔĚŅĬĔŇěĔŅĶĬńĔĻŉĔļŅȮŐĸŃĽŜŅĬńĔĚŅĬĪŃŏĭňĵĬĬńĔĻŉĔļŅȮŏĮƦĬĨƟĬ 

(3) ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĩŉĚĪĶńıĵŅĔĶħƟŅĬėĺŅĴĶŌƟœħƟȮěŅĔľĬƞĺĵĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮŏĝƞĬȮ
ĽŜŅĬńĔľŀĽĴŋħȮĽŜŅĬńĔėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĨƟĬ 

1,3ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŐĸŃĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ 
&/' ĬńĔĻŉĔļŅĨƟŀĚĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮĪŋĔĳŅėĔŅĶĻŉĔļŅįƞŅĬĶŃĭĭ
ĽŅĶĽĬŏĪĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵĬńĔĻŉĔļŅĽŅĴŅĶĩŒľƟĕƟŀŏĽĬŀŐĬŃľĶŊŀĕƟŀĶƟŀĚŏĶňĵĬŏıŇŗĴŏĨŇĴœħƟȮ
őħĵĴľŅĺŇĪĵŅĸńĵłȮěŃŏĮƕħőŀĔŅĽŒľƟŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃįŌƟĭńĚėńĭĭńĠĝŅœħƟŏĕƟŅĩŉĚĕƟŀĴŌĸįĸĔŅĶ
ĮĶŃŏĴŇĬŏıŊŗŀŒĝƟĽŜŅľĶńĭĮĶńĭĮĶŋĚŐĸŃŐĔƟœĕĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ 

&0' ĔŅĶĶƟŀĚŏĶňĵĬŏĶŊŗŀĚĨƞŅĚȮŕȮĬńĔĻŉĔļŅĽŅĴŅĶĩĪŜŅœħƟőħĵĽƞĚĕƟŀĶƟŀĚŏĶňĵĬĨƞŅĚȮŕȮįƞŅĬĝƞŀĚĪŅĚĪňŗľĸńĔĽŌĨĶ
ĔŜŅľĬħœĺƟ ŏĝƞĬȮĔĸƞŀĚĶńĭėĺŅĴėŇħŏľŖĬȮőħĵěŃŏĮƕħŏįĵĝŊŗŀȮľĶŊŀœĴƞŏĮƕħŏįĵĝŊŗŀĔŖœħƟȮ 

 ĕńŘĬĨŀĬĕŀĚĶŃĭĭŐĸŃĔĸœĔĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬŏĶŊŗŀĚĨƞŅĚȮŕȮ  
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1. ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĶńĭŏĶŊŗŀĚĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅěŅĔĔĸƞŀĚĶńĭŏĶŊŗŀĚĶƟŀĚŏĶňĵĬȮĶĺĴĩŉĚ
įƞŅĬĶŃĭĭȮSocial Network ĕŀĚĳŅėĺŇĝŅ 

2. ľĸńĚěŅĔĮĶŃīŅĬľĸńĔĽŌĨĶœħƟĶńĭĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŐĸƟĺȮĬŜŅĕƟŀĶƟŀĚŏĶňĵĬĮĶŉĔļŅ
ŀŅěŅĶĵƢĪňŗĴňĽƞĺĬŏĔňŗĵĺĕƟŀĚĔńĭĕƟŀĶƟŀĚŏĶňĵĬŒĬŏĭŊŘŀĚĨƟĬȮĔĶĦňĪňŗŏĮƦĬĮĶŃŏħŖĬŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĭĶŇľŅĶĚŅĬĽŅĕŅłȮŒĬĳŅıĶĺĴŒľƟĬŜŅĕƟŀĶƟŀĚŏĶňĵĬıŇěŅĶĦŅŒĬĪňŗĮĶŃĝŋĴľĸńĔĽŌĨĶ  

3. ľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĨŇħĨƞŀĬńĔĻŉĔļŅŏıŊŗŀĽŀĭĩŅĴĕƟŀĴŌĸŏıŇŗĴŏĨŇĴȮĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅŏıŊŗŀ
ľŅŐĬĺĪŅĚĔŅĶŐĔƟœĕŐĸŃĮƚŀĚĔńĬ  

4. ľĸńĔĽŌĨĶŐěƟĚŒľƟĬńĔĻŉĔļŅĪĶŅĭįĸĔŅĶıŇěŅĶĦŅĨŅĴĔŅĶıŇěŅĶĦŅĕŀĚįŌƟĪňŗĴňĽƞĺĬŏĔňŗĵĺĕƟŀĚȮ
ľĶŊŀĨŅĴĴĨŇĪňŗĮĶŃĝŋĴ 

&1' ĔĶĦňĪňŗĬńĔĻŉĔļŅĴňėĺŅĴĽĚĽńĵŏĔňŗĵĺĔńĭįĸĔŅĶĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅŒħĽŅĴŅĶĩĪňŗěŃĵŊŗĬėŜŅĶƟŀĚĕŀħŌ
ĔĶŃħŅļėŜŅĨŀĭŒĬĔŅĶĽŀĭȮĨĸŀħěĬħŌėŃŐĬĬŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬœħƟĨŅĴ
ĶŃŏĭňĵĭĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮľŅĔĳŅĵľĸńĚĔŅĶħŜŅŏĬŇĬĔŅĶŒĬ
ĕƟŅĚĨƟĬŐĸƟĺĵńĚœĴƞŏĮƦĬĪňŗıŉĚıŀŒěĬńĔĻŉĔļŅĽŅĴŅĶĽƞĚĕƟŀĶƟŀĚŏĶňĵĬŏıŇŗĴŏĨŇĴȮįƞŅĬĝƞŀĚĪŅĚĪňŗľĸńĔĽŌĨĶ
ĔŜŅľĬħœĺƟ ŏĝƞĬȮĔĸƞŀĚĶńĭėĺŅĴėŇħŏľŖĬȮőħĵěŃŏĮƕħŏįĵĝŊŗŀȮľĶŊŀœĴƞŏĮƕħŏįĵĝŊŗŀĔŖœħƟ 

 ĕńŘĬĨŀĬĕŀĚĶŃĭĭŐĸŃĔĸœĔĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬŏĔňŗĵĺĔńĭįĸĔŅĶŏĶňĵĬŏıŇŗĴŏĨŇĴ  
1. ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĶńĭŏĶŊŗŀĚĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅěŅĔĔĸƞŀĚĶńĭŏĶŊŗŀĚĶƟŀĚŏĶňĵĬȮĶĺĴĩŉĚ

įƞŅĬĶŃĭĭȮSocial Network ĕŀĚĳŅėĺŇĝŅ 
2. ľĸńĚěŅĔĮĶŃīŅĬľĸńĔĽŌĨĶœħƟĶńĭĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŐĸƟĺȮĬŜŅĕƟŀĶƟŀĚŏĶňĵĬĮĶŉĔļŅ

ŀŅěŅĶĵƢĪňŗĴňĽƞĺĬŏĔňŗĵĺĕƟŀĚĔńĭĕƟŀĶƟŀĚŏĶňĵĬŒĬŏĭŊŘŀĚĨƟĬȮŐĸŃĬŜŅĕƟŀĶƟŀĚŏĶňĵĬıŇěŅĶĦŅŒĬĪňŗĮĶŃĝŋĴ
ľĸńĔĽŌĨĶ  

3. ľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĨŇħĨƞŀĬńĔĻŉĔļŅŏıŊŗŀĽŀĭĩŅĴĕƟŀĴŌĸŏıŇŗĴŏĨŇĴĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ  
4. ľĸńĔĽŌĨĶŐěƟĚŒľƟĬńĔĻŉĔļŅĪĶŅĭįĸĔŅĶıŇěŅĶĦŅĨŅĴĔŅĶıŇěŅĶĦŅĕŀĚįŌƟĪňŗĴňĽƞĺĬŏĔňŗĵĺĕƟŀĚȮ

ľĶŊŀĨŅĴĴĨŇĪňŗĮĶŃĝŋĴ 
 

4,ȮŀŅěŅĶĵƢ 
2,/ȮŀŅěŅĶĵƢŒľĴƞȮ 

ĔŅĶėńħŏĸŊŀĔŀŅěŅĶĵƢŒľĴƞŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭŐĸŃľĸńĔŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵŀŅěŅĶĵƢŒľĴƞěŃĨƟŀĚ
ĴňĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵľĬƟŅĪňŗėĺŅĴ
ĶńĭįŇħĝŀĭŒľƟŏĮƦĬœĮĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮŏĴŊŗŀįƞŅĬĔŅĶėńħŏĸŊŀĔŐĸƟĺȮľĸńĔĽŌĨĶěŃħŜŅŏĬŇĬĔŅĶĨŅĴ
ĕńŘĬĨŀĬĕŀĚĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟŀŅěŅĶĵƢŒľĴƞȮ 
2,0ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅ 

ĴňĔŅĶĽƞĚŏĽĶŇĴȮĽĬńĭĽĬŋĬȮŐĸŃıńĥĬŅŀŅěŅĶĵƢȮȮŒľƟĴňėĺŅĴĔƟŅĺľĬƟŅĕŀĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŀĬĨŅĴ
ĔĶŀĭĴŅĨĶģŅĬȮKMUTT PSF ĶĺĴĩŉĚėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ 
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2,0ȮĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢŒĬĔŅĶĺŅĚŐįĬȮĔŅĶĨŇħĨŅĴȮŐĸŃĪĭĪĺĬľĸńĔĽŌĨĶ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮěŃĨƟŀĚŏĕƟŅĶƞĺĴĮĶŃĝŋĴľĸńĔĽŌĨĶȮĺŅĚŐįĬŐĸŃĔŜŅľĬħ

ŐįĬĔŅĶĽŀĬĶĺĴĩŉĚĮĶŃŏĴŇĬŐįĬĔŅĶĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮĮĶŃĝŋĴĮĶŃŏĴŇĬĕƟŀĽŀĭȮ
ĮĶŃĝŋĴĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĮĶŃěŜŅĳŅėĔŅĶĻŉĔļŅŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅȮĨŅĴĪňŗĔŜŅľĬħŏıŊŗŀĪĭĪĺĬįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬȮĺŅĚŐįĬȮŐĸŃľŅŐĬĺĪŅĚĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶĶƞĺĴĔńĬ 
2,1ȮĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢıŇŏĻļ 

ľĸńĔĽŌĨĶĴňĬőĵĭŅĵĽĬńĭĽĬŋĬĔŅĶŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇĪńŘĚĪŅĚħƟŅĬĺŇĝŅĔŅĶȮŐĸŃěŅĔĳŅėŀŋĨĽŅľĔĶĶĴĪňŗĴň
ĮĶŃĽĭĔŅĶĦƢĨĶĚŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕĴŅŏĮƦĬĺŇĪĵŅĔĶľĶŊŀŀŅěŅĶĵƢıŇŏĻļȮŏıŊŗŀĩƞŅĵĪŀħĮĶŃĽĭĔŅĶĦƢěĶŇĚŒľƟŐĔƞ
ĬńĔĻŉĔļŅȮ 
5,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
5,1Ȯ ľĸńĔĽŌĨĶĴňĔŅĶĮĶńĭĮĶŋĚȮıńĥĬŅȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĕƟŀĔŜŅľĬħĨƞŅĚȮŕȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟ
ĽƞĺĬŏĽňĵȮĪŋĔȮ5ȮĮƖȮőħĵĴňĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴŒľƟĔńĭėĦŃįŌƟĪŜŅĚŅĬĳŅėĺŇĝŅłȮĬńĔĻŉĔļŅȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĻŇļĵƢ
ŏĔƞŅȮőħĵĬŜŅĕƟŀĴŌĸħńĚĔĸƞŅĺĴŅĺŇŏėĶŅŃľƢĶƞĺĴĔńĭȮKMUTT Student QF,ȮĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŏıŊŗŀŀŀĔŐĭĭŏĮƦĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

3,0Ȯ ľĸńĔĽŌĨĶĽŅĴŅĶĩıŇěŅĶĦŅĮĶńĭĮĶŋĚĮĶŃŏħŖĬŏĸŖĔĬƟŀĵœħƟĨĸŀħĶŃĵŃŏĺĸŅȮŏıŊŗŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħȮ
ėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĨŅĴĽĳŅĺĔŅĶĦƢĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔ 

3,1 ľĸńĔĽŌĨĶĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŌĮŐĭĭĔŅĶĭĶĶĵŅĵȮĔŅĶĭĶĶĵŅĵŏĝŇĚŀĳŇĮĶŅĵȮĔŅĶŏĶňĵĬĶŌƟěŅĔ
ĔĶĦňĻŉĔļŅȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĮƤĠľŅľĶŊŀőėĶĚĚŅĬŏĮƦĬģŅĬȮŏıŊŗŀŒľƟœħƟĴŅĞŉŗĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌĶŅĵĺŇĝŅŐĸŃ
ĕŀĚľĸńĔĽŌĨĶ 

5,4ȮľĸńĔĽŌĨĶŒĝƟĺŇīňĔŅĶĮĶŃŏĴŇĬįĸőħĵĺŇīňŏĕňĵĬĨŀĭŐĭĭĪħĽŀĭĴŅĨĶģŅĬȮĕƟŀĽŀĭĵƞŀĵȮĔŅĶĭƟŅĬ-ĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵȮĔŅĶŏĕňĵĬĶŅĵĚŅĬȮĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬľĬƟŅĝńŘĬŏĶňĵĬȮĶĺĴĩŉĚĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮŏıŊŗŀĮĶŃŏĴŇĬ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟħƟŅĬĨƞŅĚ ŕȮĕŀĚĬńĔĻŉĔļŅȮȮȮ 

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
4,1ȮĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 

ĳŅėĺŇĝŅłěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖȮĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃŏĚŇĬĶŅĵœħƟŏıŊŗŀěńħĞŊŘŀĺńĽħŋȮėĶŋĳńĦĤƢȮ
ėŀĴıŇĺŏĨŀĶƢȮĶĺĴĩŉĚĨŜŅĶŅȮĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃőĽĨĪńĻĬŌĮĔĶĦƢŀĵƞŅĚŏıňĵĚıŀȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬĝńŘĬŏĶňĵĬȮŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 
4,0ȮȮĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
4,0,/ȮĽĩŅĬĪňŗħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
  ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮœħƟěńħŏĨĶňĵĴĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶĽŀĬŀĵƞŅĚŏıňĵĚıŀȮœħƟŐĔƞȮ
ěŜŅĬĺĬľƟŀĚŏĶňĵĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĔŅĶįĸŇĨȮľĸƞŀőĸľŃȮŐĸŃŏĝŊŗŀĴȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭȮ
ľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮıŊŘĬĪňŗĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴŒľƟŐĔƞĬńĔĻŉĔļŅȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶ
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ŏĶňĵĬĶŌƟĪńŘĚĳŅėĪķļġňȮĳŅėĮĢŇĭńĨŇŒľƟĔńĭĬńĔĻŉĔļŅȮĮƤěěŋĭńĬĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮŏĮƕħħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬľĸńĔĽŌĨĶĽŅĕŅĺŇĻĺĔĶĶĴőĸľĔŅĶȮĪňŗŀŅėŅĶĺŇĻĺĺńĥĬŃȮĪńŘĚľĴħȮ3ȮĝńŘĬȮőħĵĴňĔŅĶŐĭƞĚıŊŘĬĪňŗŒĝƟĽŀĵħńĚĬňŘ 

ĝńŘĬĪňŗȮ/ȮŐĸŃȮ0ȮĮĶŃĔŀĭħƟĺĵľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴľĸƞŀőĸľŃȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭĪŅĚħƟŅĬőĸľŃȮ
ĺŇĪĵŅ 

ĝńŘĬĪňŗȮ1ȮĮĶŃĔŀĭħƟĺĵľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĔŅĶįĸŇĨŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭȮ 
ĝńŘĬĪňŗȮ3ȮĮĶŃĔŀĭħƟĺĵľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭȮȮ 
ĝńŘĬĪňŗȮ6ȮĮĶŃĔŀĭħƟĺĵľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃľƟŀĚĺŇěńĵħƟŅĬĭĶŇľŅĶŀŋĨĽŅľĔĶĶĴȮŐĸŃľƟŀĚŏĶňĵĬěŜŅĬĺĬȮ2Ȯ

ľƟŀĚȮȮŐĸŃĪňŗĪŜŅĔŅĶĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 
ĝńŘĬĪňŗȮ7ȮĮĶŃĔŀĭħƟĺĵľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮľƟŀĚŏĶňĵĬȮŐĸŃȮıŊŘĬĪňŗĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶ

ĪŜŅĚŅĬŏĮƦĬĪňĴŒľƟŐĔƞĬńĔĻŉĔļŅȮȮȮ 
Ȯ4,2,2ȮėĶŋĳńĦĤƢȮŀŋĮĔĶĦƢȮŐĸŃĽŇĪīŇśĔŅĶŏĕƟŅŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮ 
ĸŜŅħńĭ ĝŊŗŀŀŋĮĔĶĦƢ ěŜŅĬĺĬ 

1 ŏėĶŊŗŀĚĔĸŉĚŏĸŖĔ  15 
2 ŏėĶŊŗŀĚĔĸŉĚŒľĠƞ 9 
3 ŏėĶŊŗŀĚĔńħ  4 
4 ŏėĶŊŗŀĚĔĸŉĚ CNC  1 
5 Milling Machining Center  1 
6 ŏėĶŊŗŀĚŏěŅŃ  4 
7 ŏėĶŊŗŀĚœĲŏĭŀĶƢŏĸŏĞŀĶƢȮĕĬŅħȮ100 ĺńĨĨƢ 1 
8 ŏėĶŊŗŀĚĺńħėĺŅĴŏĶňĵĭįŇĺ  1 
9 ŏėĶŊŗŀĚŏěňĵĶ 2 
10 ŏėĶŊŗŀĚŏĸŊŗŀĵěŇřĔĞŀ 2 
11 ŏėĶŊŗŀĚĸńĭħŀĔĽĺƞŅĬ 1 
12 ŏėĶŊŗŀĚĸńĭĴŋĴĪńĚĽŏĨĬ 1 
13 ĝŋħĔĸƟŀĚĽƞŀĚĕĵŅĵ  1 
14 ĝŋħĺńħŐĶĚŒĬĔŅĶĨńħőĸľŃ  1 
15 ĝŋħĕńĭŐĸŃėĺĭėŋĴŐĪƞĬŏėĸŊŗŀĬĪňŗ 1 
16 ĝŋħĮĶńĭėĺŅĴŏĶŖĺĶŀĭĴŀŏĨŀĶƢ 1 
17 ĝŋħŀŋĮĔĶĦƢěńħĝŇŘĬĚŅĬĽŜŅľĶńĭŐĭƞĚĨńħ 1 
18 ĝŋħėĺĭėŋĴėĺŅĴŏĶŖĺĶŀĭŏėĶŊŗŀĚŏěňĵĶĬńĵĔĸĴ 1 
19 ĝŋħěŀĺńħĶŃĵŃŐĔĬŏĸŊŗŀĬ 1 
20 ĝŋħŐĪƞĬŏĸŊŗŀĬȮCNC 2 ŐĔĬ 1 
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21 ĝŋħĪħĽŀĭĬŇĺŏĴĨŇĔĽƢ 1 
22 ħŇěŇĨŀĸĶňħŏŀŅĪƢĽŜŅľĶńĭŏėĶŊŗŀĚŏěňĵĶĬńĵĔĸĴ 1 
23 ľńĺĨĶĺěĽŀĭėĸŊŗĬŏĽňĵĚėĺŅĴĩňŗĽŌĚ 2 
24 ħŇěŇĨŀĸĶňħŏŀŅĪƢĽŜŅľĶńĭŏėĶŊŗŀĚĔńħŏŀĬĔĮĶŃĽĚėƢ 2 
25 ħŇěŇĨŀĸĶňħŏŀŅĪƢĽŜŅľĶńĭŏėĶŊŗŀĚĔĸŉĚ 4 
26 ŏĨŅŀĭŀŋĦľĳŌĴŇĽŌĚȮ&1400 C' 1 
27 ŏĨŅŀĭĽŜŅľĶńĭĪħĽŀĭŐĶĚħŉĚĪňŗŀŋĦľĳŌĴŇĽŌĚ 1 
28 ŏĨŅľĸŀĴœĲĲƚŅŐĭĭŏľĬňŗĵĺĬŜŅ 1 
29 ĶŃĭĭĔŜŅěńħİŋƙĬěŅĔĔŅĶľĸŀĴőĸľŃ 1 
30 ŏėĶŊŗŀĚĔŜŅŏĬŇħĽĬŅĴŐĴƞŏľĸŖĔ 1 
31 ŏėĶŊŗŀĚĕńħĔĶŃħŅļĪĶŅĵĽŅĵıŅĬıĶƟŀĴįƟŅĪĶŅĵĽŅĵıŅĬ 2 
32 ŏėĶŊŗŀĚĕńħĝŇŘĬĚŅĬĽŜŅľĶńĭĪħĽŀĭőėĶĚĽĶƟŅĚěŋĸĳŅė 1 
33 ŏėĶŊŗŀĚĕŉŘĬŏĶŊŀĬĝŇŘĬĚŅĬ 1 
34 ŏėĶŊŗŀĚĵŇĚĪĶŅĵ 1 
35 ŏėĶŊŗŀĚĪħĽŀĭŐĶĚħŉĚ 1 
36 ŏėĶŊŗŀĚĪħĽŀĭėĺŅĴŐĕŖĚŐĭĭœĴőėĶĺŇėŏĔŀĶƢ 1 
37 ŏėĶŊŗŀĚĪħĽŀĭėĺŅĴŐĕŖĚŐĶĚŐĭĭĭĶŇŏĬĸ 1 
38 ŏėĶŊŗŀĚĪħĽŀĭėĺŅĴŐĕŖĚĕŀĚĺńĽħŋŐĭĭȮĵŌĬŇŏĺŀĶƢŐĞĸ 1 
39 ŏėĶŊŗŀĚĪħĽŀĭħƟĺĵŀĬŋĳŅėįĚŐĴƞŏľĸŖĔĝĬŇħœĲĲƚŅĔĶŃŐĽĨĶĚ 1 
40 ŏėĶŊŗŀĚĪħĽŀĭħƟĺĵŀĬŋĳŅėįĚŐĴƞŏľĸŖĔĝĬŇħœĲĲƚŅĔĶŃŐĽĽĸńĭ 1 
41 ŏėĶŊŗŀĚįĬŉĔĝŇŘĬĚŅĬőėĶĚĽĶƟŅĚěŋĸĳŅė 1 
42 ŏėĶŊŗŀĚĺńħėĺŅĴŐĕŖĚĪĶŅĵľĸƞŀ 1 
43 ŏėĶŊŗŀĚĺńħĶŃĵŃȮ&ŏĺŀĶƢŏĬňĵ' 1 
44 ŏėĶŊŗŀĚĺńħıĸńĚĚŅĬŐĭĭħŇěŇĨŀĸıĶƟŀĴŀŋĮĔĶĦƢĮĶŃĔŀĭ 3 
45 ĮƘĬĺńħŀŋĦľĳŌĴŇ 1 
46 ŏėĶŊŗŀĚĨńħĝŇŘĬĚŅĬħƟĺĵŐĔƠĽ 1 
47 ĝŋħľńĺĨĶĺěĽŀĭħƟĺĵĔĶŃŐĽœľĸĺĬĭĬıŊŘĬįŇĺ 1 
48 ĝŋħŏĸĬĽƢĔĸƟŀĚěŋĸĪĶĶĻĬƢħŇěŇĪńĸ 1 
49 őĮĶŐĔĶĴŏĽĶŇĴĽŜŅľĶńĭĺńħĕĬŅħŏĔĶĬ 1 
50 őĮĶŐĔĶĴŐĽħĚįĸŐĸŃĺŇŏėĶŅŃľƢĽńĠĠŅĦ 1 
51 őĮĶŐĔĶĴĽŜŅľĶńĭĺŇŏėĶŅŃľƢĳŅıĩƞŅĵőėĶĚĽĶƟŅĚěŋĸĳŅė 1 
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52 ĝŋħėŀĴıŇĺŏĨŀĶƢŐĸŃőĮĶŐĔĶĴěŜŅĸŀĚĔŅĶœľĸĕŀĚĬŘŜŅőĸľŃ 1 
53 ĔĸƟŀĚȮCCD ĽŜŅľĶńĭĩƞŅĵĳŅı 1 
54 ĔĸƟŀĚěŋĸĪĶĶĻĬƢ 1 
55 ĔĸƟŀĚěŋĸĪĶĶĻĬƢŐĭĭıĔıŅ 1 
56 ĝŋħŏĸĬĽƢĩƞŅĵĳŅıőėĶĚĽĶƟŅĚěŋĸĳŅė 1 
57 ĝŋħŏĸĬĽƢĩƞŅĵĳŅıőėĶĚĽĶƟŅĚĴľĳŅė 1 
58 ŏėĶŊŗŀĚĨĶĺěĽŀĭėŋĦĳŅıĕŀĚĪĶŅĵľĸƞŀ 1 
59 ŏėĶŊŗŀĚĸƟŅĚĪĶŅĵľĸƞŀ 1 
60 ŏėĶŊŗŀĚľŅıŊŘĬĪňŗįŇĺĪĶŅĵľĸƞŀ 1 
61 ŏėĶŊŗŀĚĺńħėĺŅĴĔĸĴőėĶĚĽĶƟŅĚŏľĸŖĔľĸƞŀĔĶŅœĲĪƢ 1 
62 ŏėĶŊŗŀĚŏĝŊŗŀĴŐĴƞŏľĸŖĔŐĭĭŏľĬňŗĵĺĬŜŅ 1 
63 ŏėĶŊŗŀĚŏĝŊŗŀĴħƟĺĵŏĸŏĞŀĶƢŐĭĭıńĸĽƢ 1 
64 ŏėĶŊŗŀĚĨńħħƟĺĵŐĔƠĽŐĸŃŀŀĔĞŇŏěĬŐĸŃıĸŅĽĴŅŀŅĶƢĔŐĭĭĞňŏŀŖĬĞň 1 
65 ŏėĶŊŗŀĚŏĝŊŗŀĴĝĬŇħȮMIG-MAG PULSE ıĶƟŀĴĶŃĭĭėĺĭėŋĴȮspatter 

ŐĸŃ droplet 

1 
66 ĝŋħľńĺŏĝŊŗŀĴıĶƟŀĴŀŋĮĔĶĦƢ 1 
67 ĨŌƟŀĭĸĺħŏĝŊŗŀĴ 1 
68 ŏėĶŊŗŀĚŏĝŊŗŀĴȮGMAW&CO2'-MAG Welding 1 
69 ŏėĶŊŗŀĚĪħĽŀĭœĴƞĪŜŅĸŅĵħƟĺĵĺŇīňĩƞŅĵĳŅıĶńĚĽňȮX+Ray 2 
70 ŏėĶŊŗŀĚŀŋĸĨĶƟŅőĞĬŇėıĶƟŀĴŀŋĮĔĶĦƢ 1 
71 ŏėĶŊŗŀĚħŌħėĺńĬŏĝŊŗŀĴ 2 
72 ŏėĶŊŗŀĚĨĶĺěĽŀĭľŅĶŀĵĭĔıĶƞŀĚŐĭĭŏĶŊŀĚŐĽĚ 1 
73 ŏėĶŊŗŀĚĨńħıĸŅĽĴŅ 1 
74 ŏėĶŊŗŀĚĨĶĺěĽŀĭŐĭĭœĴƞĪŜŅĸŅĵ 1 
75 ŏėĶŊŗŀĚŏĝŊŗŀĴœĲĲƚŅĕĬŅħ 250 AMP 220V Single Phase 1 
76 ŏėĶŊŗŀĚŏĝŊŗŀĴıĸŅĽĨŇĔ PVC  &ŐĔƠĽ' 1 
77 ŏėĶŊŗŀĚŏĝŊŗŀĴŐĭĭĔĶŃŐĽĨĶĚ 2 
78 ŏėĶŊŗŀĚŏĝŊŗŀĴŒĭŏĸŊŗŀĵĽŅĵıŅĬ VC1 1 
79 ŏėĶŊŗŀĚŏĝŊŗŀĴĮĶŃĽŅĬĨƟĬĔŜŅĸńĚ 1 
80 ŏėĶŊŗŀĚŏĝŊŗŀĴĴŇĔȮ 2 
81 ŏėĶŊŗŀĚŏĝŊŗŀĴĪŇĔȮĕĬŅħȮ200 ŐŀĴĮƝ 1 
82 ŏėĶŊŗŀĚŏĝŊŗŀĴŐĭĭěŋħ 1 
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83 ĝŋħȮX+ray ŏıŊŗŀŒĝƟŒĬĔŅĶĨĶĺěĽŀĭŏĝŊŗŀĴőĸľŃ 1 
84 ŐĕĬĔĸĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴ 1 
85 őĨƠŃĝŋħĪħĸŀĚĽńĠĠŅĦ 6 
86 ŏėĶŊŗŀĚĔŜŅŏĬŇħĽńĠĠŅĦ 20 
87 ŀŀĽĞŇĸőĸĽőėĮ 25 
88 ĴńĸĨŇĴŇŏĨŀĶƢŐĭĭħŇěŇĪńĸ 20 
89 ĝŋħİƗĔĮĢŇĭńĨŇĔŅĶĝŋħĕńĭŏėĸŊŗŀĬŐĭĭŏĞŀĶƢőĺ 6 
90 ĝŋħİƗĔĮĢŇĭńĨŇĔŅĶĝŋħĕńĭŏėĸŊŗŀĬŐĭĭŏĮĸňŗĵĬŐĮĸĚėĺŅĴĩňŗœħƟ 6 
91 ŏėĶŊŗŀĚıŇĴıƢȮ3 ĴŇĨŇ 2 
92 ĝŋħĕńĭĽŏĨĮĴŀŏĨŀĶƢ 1 
93 ĝŋħėĺĭėŋĴȮPCL ėŀĬőĪĶŏĸŀĶƢ 1 
94 ĝŋħėĺĭėŋĴĔŅĶĕńĭŏėĸŊŗŀĬĴŀŏĨŀĶƢ 1 
95 ŐĕĬľŋƞĬĵĬĨƢŀŋĨĽŅľĔĶĶĴ 6 
96 ĝŋħİƗĔĮġŇĭńĨŇĔŅĶŐĕĬľŋƞĬĵĬĨƢŀŋĨĽŅľĔĶĶĴ 4 
97 ĞŀĲĨƢŐĺĶƢȮARENA ĽŜŅľĶńĭĔŅĶĽŀĬŐĸŃĚŅĬĺŇěńĵ 1 
98 ĞŀĲĨƢŐĺĶƢȮMinitab ĽŜŅľĶńĭĔŅĶĽŀĬŐĸŃĺŇěńĵ 1 
99 őĮĶŐĔĶĴȮMATLAB ĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĚŅĬĺŇěńĵ 2 
100 őĮĶŐĔĶĴȮRisk Solver Platform 1 
101 ĝŋħĔŅĶĽŀĬěŜŅĸŀĚĽĩŅĬĔŅĶĦƢőĞƞŀŋĮĪŅĬ8ŏĭňĵĶƢŏĔĴ 4 
102 ĝŋħĔŅĶĽŀĬěŜŅĸŀĚĽĩŅĬĔŅĶĦƢĔŅĶįĸŇĨ 4 
103 őĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮPremium Solver 1 
104 ŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢ Notebook 37 
105 ŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢĨńŘĚőĨƠŃ 60 
106 ĪňĺňȮLED   5 
107 ŏėĶŊŗŀĚĴńĸĨŇĴŇŏħňĵőĮĶŏěėŏĨŀĶƢ 5 

 

4,2,3ȮȮľƟŀĚĽĴŋħ 

ŒĝƟĽŜŅĬńĔľŀĽĴŋħĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĞŉŗĚĴňľĬńĚĽŊŀȮĪńŘĚľĴħĮĶŃĴŅĦȮȮ

021,2.5ȮŏĸƞĴȮŐĸŃĴňĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĨƞŅĚȮŕȮĔĺƞŅȮ2,500ȮĶŅĵĔŅĶȮĴňľĬńĚĽŊŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňŐĸŃ
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ĺŇĻĺĔĶĶĴĔĺƞŅȮ67,/.4ȮŏĸƞĴȮĬŀĔěŅĔĬňŘĽŅĕŅĭĶŇľŅĶŀŋĨĽŅľĔĶĶĴȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮĴň

ľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĽŅĕŅĪňŗĴňľĬńĚĽŊŀŐĸŃĺŅĶĽŅĶĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶĔĺƞŅȮ3..ȮŏĸƞĴœĺƟŒľƟĻŉĔļŅėƟĬėĺƟŅ 

4,0,4ȮĽŜŅĬńĔėŀĴıŇĺŏĨŀĶƢȮ 

ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅŒĝƟĭĶŇĔŅĶĽŜŅĬńĔėŀĴıŇĺŏĨŀĶƢœħƟĪňŗľƟŀĚĭĶŇĔŅĶėŀĴıŇĺŏĨŀĶƢĸŅĬŐħĚȮŀŅėŅĶŏĶňĵĬ

ĶĺĴȮ2 ĝńŘĬȮ1  

6,2,5Ȯ Maker Space  

 ĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟıŊŘĬĪňŗ Maker Space ĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĭĶŇŏĺĦĝńŘĬȮ/+0ȮŀŅėŅĶĺŇĻĺĺńĥĬŃȮȮ

ŏıŊŗŀĪŜŅĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬœħƟȮ 

6,2,6 KMUTT Learning Space 

ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟıŊŘĬĪňŗȮLearning Space ĕŀĚĴľŅĺŇĪĵŅĸńĵŏıŊŗŀŒĝƟĪŜŅĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ

ĪŜŅĚŅĬȮĔŅĶĪĭĪĺĬĨŜŅĶŅȮľĬńĚĽŊŀȮłĸłȮœħƟ 

4,1ȮĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 

ĽŜŅĬńĔľŀĽĴŋħĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňĴňĔŅĶĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĞŊŘŀľĬńĚĽŊŀȮĨŜŅĶŅ
ŏĶňĵĬĪňŗĪńĬĽĴńĵŏĕƟŅľƟŀĚĽĴŋħŒĬĪŋĔĮƖĔŅĶĻŉĔļŅȮľĸńĔĽŌĨĶœħƟĮĶŃĽŅĬĚŅĬĶŃľĺƞŅĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĽŜŅĬńĔľŀĽĴŋħ
ŒĬĔŅĶěńħĞŊŘŀľĬńĚĽŊŀȮȮŐĸŃĨŜŅĶŅĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀŒľƟŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅŐĸŃŒĝƟĮĶŃĔŀĭĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮȮőħĵȮŀŅěŅĶĵƢįŌƟĽŀĬŐĨƞĸŃĶŅĵĺŇĝŅěŃĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŏĽĬŀŐĬŃĶŅĵĝŊŗŀľĬńĚĽŊŀĨĸŀħěĬĽŊŗŀŀŊŗĬȮŕ
ĪňŗěŜŅŏĮƦĬȮȮȮ 
4,2ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 

ľĸńĔĽŌĨĶĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶĨƞŅĚȮŕĪňŗŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮħńĚŐĽħĚ
ĶŅĵĸŃŏŀňĵħŒĬĨŅĶŅĚħƟŅĬĸƞŅĚȮ 

ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 

ěńħľŅľƟŀĚŏĶňĵĬȮȮ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮĶŃĭĭ
ŏėĶŊŀĕƞŅĵȮŀŋĮĔĶĦƢĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮȮ
ĪĶńıĵŅĔĶȮĽŊŗŀȮŐĸŃ
ĝƞŀĚĪŅĚĔŅĶŏĶňĵĬĶŌƟĪňŗ
ıĶƟŀĴĽŜŅľĶńĭĔŅĶĻŉĔļŅ
ŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮȮ
ŐĸŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵ

1,ȮěńħŒľƟĴňľƟŀĚŏĶňĵĬĪňŗĴňĶŃĭĭĴńĸĨŇĴňŏħňĵȮ
ŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ĪńĬĽĴńĵĽŅĴŅĶĩŒĝƟĚŅĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

2,ȮěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶȮĪňŗĴňŏėĶŊŗŀĚĴŊŀ
ĪňŗĪńĬĽĴńĵŐĸŃŏėĶŊŗŀĚĴŊŀĺŇĝŅĝňıŒĬ
ĶŃħńĭĽŅĔĸȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩ
İƗĔĮĢŇĭńĨŇȮŐĸŃĽĶƟŅĚėĺŅĴıĶƟŀĴŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬŒĬĺŇĝŅĝňı 

/,ȮĶĺĭĶĺĴĕƟŀĴŌĸěŜŅĬĺĬ
ľƟŀĚŏĶňĵĬŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮ
ĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 
0,ȮěńħĪŜŅĽĩŇĨŇĔŅĶŒĝƟĚŅĬľƟŀĚŏĶňĵĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮőĶĚİƗĔĚŅĬȮŒĬ
ĴŇĨŇěŜŅĬĺĬĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ
ŐĸŃěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĴŅŒĝƟ
ĚŅĬĨƞŀľńĺĬńĔĻŉĔļŅ 
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ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 

ĨĬŏŀĚȮȮŀĵƞŅĚŏıňĵĚıŀ
ŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

3,ȮěńħŒľƟĴňŐĸŃľĶŊŀĮĶńĭĮĶŋĚĶŃĭĭ
ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŏĝŊŗŀĴĨƞŀŐĭĭœĶƟ
ĽŅĵȮŐĸŃŐĭĭȮLan ŒľƟėĶŀĭėĸŋĴıŊŘĬĪňŗȮ
ŏıŊŗŀŏŀŊŘŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĔŇħĔŅĶ
ŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚœħƟŀĵƞŅĚĶĺħŏĶŖĺȮȮ 

4,ȮěńħľŅŀŋĮĔĶĦƢȮĽŊŗŀȮĴńĸĨŇĴňŏħňĵȮĨŜŅĶŅ
őĽĨĪńĻĬŌĮĔĶĦƢĪňŗĪńĬĽĴńĵȮŏėĶŊŗŀĚĴŊŀĝƞŅĚȮ
ŀŋĮĔĶĦƢĽŜŅĬńĔĚŅĬȮıĶƟŀĴŒĝƟĚŅĬŀĵŌƞ
ŏĽĴŀ 

5,ȮĔŜŅľĬħŐįĬĔŅĶħŌŐĸȮĞƞŀĴŐĞĴȮŐĸŃ
ĭŜŅĶŋĚĶńĔļŅȮȮŀŋĮĔĶĦƢĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮŏıŊŗŀŒľƟĴňěŜŅĬĺĬŏıňĵĚıŀŐĸŃ
ıĶƟŀĴŒĝƟĚŅĬȮ 

3,ȮĽĩŇĨŇĕŀĚěŜŅĬĺĬľĬńĚĽŊŀĨŜŅĶŅ
ŐĸŃĽŊŗŀĴńĸĨŇĴňŏħňĵȮĪňŗĴň
ŒľƟĭĶŇĔŅĶȮĶĺĴĪńŘĚĽĩŇĨŇĔŅĶŒĝƟ
ĚŅĬľĬńĚĽŊŀĨŜŅĶŅŐĸŃ
ĴńĸĨŇĴňŏħňĵ 

4,ȮįĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ĬńĔĻŉĔļŅĨƞŀĔŅĶŒľƟĭĶŇĔŅĶ
ĪĶńıĵŅĔĶȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ĔŅĶĮĢŇĭńĨŇĔŅĶ 

5,ȮěńħĪŜŅĽĩŇĨŇěŜŅĬĺĬŏėĶŊŗŀĚĪňŗŏĽňĵ
ŐĸŃĶŃĵŃŏĺĸŅ 

 
5,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators'Ȯ 

ĨńĺĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵ 
ĮƖĔŅĶĻŉĔļŅ 

2564 2565 2566 2567 2566 
/,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

x x x x x 

2,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

x x x x x 

3,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ
&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

x x x x x 

2,ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ 
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħ 
ĳŅėȮĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

x x x x x 

3,ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĳŅĵŒĬȮ4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖ
ĔŅĶĻŉĔļŅ 

x x x x x 

4,ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚ
ĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

5,ȮĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬĶŅĵĚŅĬ
ŒĬĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĮƖĪňŗŐĸƟĺ 

 x x x x 
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ĨńĺĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵ 
ĮƖĔŅĶĻŉĔļŅ 

2564 2565 2566 2567 2566 
6,ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ 

x x x x x 

7,ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀ
ĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

/.,ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅ
ĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃ3.ȮĨƞŀĮƖ 

x x x x x 

//,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ 
ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵĴŅĔĔĺƞŅȮ1,3ȮȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

 x x x x 

/0,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵĴŅĔĔĺƞŅȮ1,3Ȯ
ěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

  x x x 
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ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 

 
/,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
/,/ȮĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
 &1'Ȯ ŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔĺŇĝŅĽƞĚŐįĬĔŅĶĽŀĬŒľƟĔńĭĳŅėĺŇĝŅȮ ĪĭĪĺĬőħĵįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏıŊŗŀĔŜŅĔńĭ

ŐĸŃŏĽĬŀŐĬŃŒľƟŏĮƦĬœĮĨŅĴĔĸĵŋĪīƢĪňŗĺŅĚœĺƟ 
 &0'Ȯ ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅĪňŗĨĬŏŀĚĽŀĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃĽƞĚĔĸńĭĴŅĵńĚ 
  ľĸńĔĽŌĨĶŒĬĝƞĺĚĮĸŅĵĳŅėĔŅĶĻŉĔļŅȮȮ 
Ȯ &1' ĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅįƞŅĬĝƞŀĚĪŅĚĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬ 
 ĕŀĚĶŃĭĭĽŅĶĽĬŏĪĻĴľŅĺŇĪĵŅĸńĵȮȮ 

&2'Ȯ ĮĶŃŏĴŇĬėĺŅĴŏľŖĬľĶŊŀĕƟŀŏĽĬŀŐĬŃĕŀĚŀŅěŅĶĵƢĪňŗŏĕƟŅĶńĭĔŅĶŀĭĶĴŏĔňŗĵĺĔńĭĵŋĪīƢĔŅĶĽŀĬľĶŊŀěŅĔ
įŌƟŏĝňŗĵĺĝŅĠħƟŅĬľĸńĔĽŌĨĶľĶŊŀĺŇīňĔŅĶĽŀĬ 

 &3'ȮĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃŏĴŇĬŒĬĕƟŀȮ&/'ȮůȮ&2'ȮŏĽĬŀŒľƟįŌƟĽŀĬĬŜŅœĮĮĶńĭĮĶŋĚŐĸŃĶŅĵĚŅĬįĸȮ 
/,0ȮȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

(1) ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅŒĬŐĨƞĸŃĶŅĵĺŇĝŅ 
(2) ĔŅĶĽńĚŏĔĨĔŅĶĦƢĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃ-ľĶŊŀȮĪňĴįŌƟĽŀĬ 
(3) ĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶĮĶŃŏĴŇĬőħĵĭńĦĤŇĨŒľĴƞ 
(4) įƞŅĬĔŅĶŀĭĶĴŏĔĦĤƢ ĴŅĨĶģŅĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬĶŃħńĭėĺŅĴŏĮƦĬŀŅěŅĶĵƢĴŊŀŀŅĝňıȮĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬĺŇĝŅĝňıĕŀĚĴľŅĺŇĪĵŅĸńĵħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ KMUTT PSF 
(KMUTT Professional Standards Framework ů Learning and Teaching)Ȯ  
(5) ĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃŏĴŇĬŒĬĕƟŀȮ&/'ȮůȮ&4'ȮŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶĺŅĚŐįĬĔŅĶİƗĔŀĭĶĴȮ
ŏıŇŗĴŏĨŇĴ ŒľƟĔńĭįŌƟĽŀĬȮ 

0,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮ 
 ľĸńĔĽŌĨĶĴňĔŅĶħŜŅŏĬŇĬĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮįƞŅĬŐĭĭĽŀĭĩŅĴȮGoogle Form ȮĕƟŀĴŌĸěŅĔ
ĔŅĶĽŀĭĩŅĴěŃĩŌĔĬŜŅĴŅĺŇŏėĶŅŃľƢŐĸŃĮĶŃĴĺĸįĸŏıŊŗŀŒĝƟŏĮƦĬĕƟŀĴŌĸŒĬĔŅĶĮĶńĭĮĶŋĚĨƞŀœĮȮȮ 

(1) ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěȮŐĸŃĕƟŀŏĽĬŀŐĬŃŐĬĺĪŅĚĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŅĔĬńĔĻŉĔļŅĮƤěěŋĭńĬŀĵƞŅĚ
ĬƟŀĵȮ/ȮėĶńŘĚĨƞŀĮƖĔŅĶĻŉĔļŅ 

(2) ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěȮŐĸŃĕƟŀŏĽĬŀŐĬŃŐĬĺĪŅĚĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŅĔĻŇļĵƢŏĔƞŅȮŀĵƞŅĚĬƟŀĵȮ/Ȯ
ėĶńŘĚŒĬĶŃĵŃŏĺĸŅȮ3ȮĮƖȮ 

(3) ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěȮėĺŅĴėŅħľĺńĚĨƞŀėŋĦĸńĔļĦŃĭńĦĤŇĨȮŐĸŃĕƟŀŏĽĬŀŐĬŃŐĬĺĪŅĚĨƞŀĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶěŅĔįŌƟŒĝƟĭńĦĤŇĨŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚȮŒĬĶŃĵŃŏĺĸŅȮ3ȮĮƖ 
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Ȯ &2' ĽŜŅĶĺěėĺŅĴėŇħŏľŖĬĕŀĚĪňĴĭŋėĸŅĔĶĕŀĚĳŅėĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚȮŒĬ
ĶŃĵŃŏĺĸŅȮ3ȮĮƖ 

 &3' ĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚȮŒĬĶŃĵŃŏĺĸŅȮ3ȮĮƖ 
Ȯ1,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
 &/'Ȯ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖȮĨŅĴĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋœĺƟŒĬľĴĺħȮ7ȮĕƟŀȮ7Ȯ

ĕƟŅĚĨƟĬőħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵłȮ 
 &0'Ȯ ħŜŅŏĬŇĬĔŅĶěńħĪŜŅȮSelf+Assessment ReportȮ&SAR'ȮĪŋĔĮƖȮĽƞĚŒľƟĔńĭľĬƞĺĵĚŅĬĔŅĶĮĶŃĔńĬėŋĦĳŅı

ľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŒĬĔŅĶĮĶŃŏĴŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴĴŅĨĶģŅĬĽŅĕŅ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢőħĵĔŅĶĔŜŅľĬħĨńĺĭƞĚĝňŘľĸńĔŐĸŃŏĮƚŅľĴŅĵįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴŏĔĦĤƢĔŅĶ
ĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĽĩŅĬĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅȮĨŅĴĪňŗĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅĔŜŅľĬħ 

2,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
 &1'Ȯ ĶĺĭĶĺĴįĸĔŅĶĮĶŃŏĴŇĬĪňŗœħƟĶńĭěŅĔĬńĔĻŉĔļŅĮƤěěŋĭńĬȮĻŇļĵƢŏĔƞŅȮįŌƟŒĝƟĭńĦĤŇĨȮĭŋėĸŅĔĶĳŅėĺŇĝŅȮŐĸŃȮ

įŌƟĪĶĚėŋĦĺŋĥŇȮŐĸŃȮĕƟŀŏĽĬŀŐĬŃěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
 &0'Ȯ ĬŜŅŏĽĬŀįĸĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃįĸĔŅĶĮĶŃŏĴŇĬŏıŊŗŀŐěƟĚŀŅěŅĶĵƢĪĶŅĭȮŐĸŃľŅŐĬĺĪŅĚĔŅĶ

ĮĶńĭĮĶŋĚıńĥĬŅľĸńĔĽŌĨĶȮȮ 
ŏŀĔĽŅĶŐĬĭ 
ĳŅėįĬĺĔȮĔ,ȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ      
ĳŅėįĬĺĔȮĕ,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ   
ĳŅėįĬĺĔȮė,ȮĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ      
ĳŅėįĬĺĔȮĚ,ȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ   
ĳŅėįĬĺĔȮě,ȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 
ĳŅėįĬĺĔȮĜ,ȮĭĪĽĶŋĮįŌƟĭĶŇľŅĶ 
ĳŅėįĬĺĔȮĝ. ėĺŅĴĶƞĺĴĴŊŀĔńĭľĬƞĺĵĚŅĬĳŅĵĬŀĔ 

ĳŅėįĬĺĔȮĞ,ȮĨńĺŀĵƞŅĚőĮĶŐĔĶĴȮMapping ŒĬĔŅĶĸĚĺŇĝŅŏĸŊŀĔĕŀĚŐĨƞĸŃŐįĬĔŅĶĻŉĔļŅ 
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ĳŅėįĬĺĔȮĔ,ȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
 
LNG 550ȮĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ   0Ȯ(1-2-6) 

&Remedial English Course for Post Graduate Students' 
ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĮĶńĭıŊŘĬģŅĬĳŅļŅŀńĚĔķļŐĸŃĪńĔļŃĪňŗěŜŅŏĮƦĬĕŀĚĬńĔĻŉĔļŅŏıŊŗŀŒľƟŀĵŌƞŒĬĶŃħńĭĪňŗ

ĽŅĴŅĶĩŏĕƟŅŏĶňĵĬȮĺŇĝŅȮLNG 600ȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĨĸŀħěĬĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĔŇħėĺŅĴĴńŗĬŒěŒĬĔŅĶ
ŒĝƟĳŅļŅŀńĚĔķļȮŒĬħƟŅĬŏĬŊŘŀľŅĺŇĝŅȮœĴƞœħƟĔŜŅľĬħŏĬŊŘŀľŅĪňŗŐĬƞĬŀĬȮŐĨƞĴŋƞĚŏĬƟĬĔŅĶŐĔƟœĕĮƤĠľŅĔŅĶŏĶňĵĬ
ĳŅļŅŀńĚĔķļĕŀĚĬńĔĻŉĔļŅȮőħĵŏĜıŅŃĮĶŃŏħŖĬĪňŗĬńĔĻŉĔļŅĴňĮƤĠľŅĴŅĔĪňŗĽŋħȮĬŀĔěŅĔĬňŘĵńĚĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅ
ŏĶňĵĬĶŌƟĔŅĶěńħĔŅĶĔŅĶŏĶňĵĬħƟĺĵĨĬŏŀĚȮŀńĬŏĮƦĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĳŅļŅŀńĚĔķļȮőħĵœĴƞĨƟŀĚıŉŗĚ
ėĶŌįŌƟĽŀĬ 

This course aims to instill the background language and skills necessary for 
slbcpr_igleȮJLEȮ4..Ȯ_lbȮrmȮp_gqcȮrfcȮqrsbclrqŲȮamldgbclacȮglȮsqgleȮClejgqf,ȮȮRfere 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. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1,Ȯ Identify main ideas and supporting details 
2,Ȯ Write different types of sentences and paragraphs 
3,Ȯ Express and discuss ideas and opinions 
4,Ȯ Select appropriate resources for self+study 
5,Ȯ have responsibility and ethical awareness 

LNG 600ȮȮĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ  
  ȮȮȮȮ(In-sessional English Course for Post Graduate Students'Ȯ  1Ȯ(2-2-9) 
  ȮȮȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : LNG 550ȮĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
  ȮȮȮȮľĶŊŀįƞŅĬĔŅĶĽŀĭȮplacement test œħƟėŃŐĬĬĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħ 
  ȮȮȮȮĶŅĵĺŇĝŅĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮőħĵŏĬƟĬĪńĔļŃĔŅĶİƗĔĮĢŇĭńĨŇȮŐĨƞœĴƞŏĬƟĬľĬńĔĪňŗ
ŏĬŊŘŀľŅœĺĵŅĔĶĦƢőħĵĨĶĚȮȮĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶŒĝƟĳŅļŅĕŀĚ
ĬńĔĻŉĔļŅȮőħĵŏĜıŅŃħƟŅĬĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĞŉŗĚĬńĔĻŉĔļŅĨƟŀĚŒĝƟŒĬĔŅĶĪŜŅőėĶĚĚŅĬȮȮŒĬĶŅĵĺŇĝŅĬńĔĻŉĔļŅěŃ
œħƟİƗĔĮĢŇĭńĨŇĕńŘĬĨŀĬĔŅĶĪŜŅőėĶĚĚŅĬĨńŘĚŐĨƞĔŅĶľŅĕƟŀĴŌĸŀƟŅĚŀŇĚȮěĬĩŉĚĔŅĶŏĕňĵĬĶŀĭĽŋħĪƟŅĵȮĬŀĔěŅĔĬňŘȮĬńĔĻŉĔļŅ
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ěŃœħƟŏĶňĵĬĶŌƟĔĸĵŋĪīƢĔŅĶŏĶňĵĬŏıŊŗŀİƗĔĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĳŅļŅŀńĚĔķļħƟĺĵĨĬŏŀĚȮŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶĽŊŗŀĽŅĶĪňŗ
ŐĪƟěĶŇĚĬŀĔľƟŀĚŏĶňĵĬĨƞŀœĮ 
  ȮȮȮȮThis 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. 
 ȮȮȮȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 

1. Identify main ideas and supporting details 
2,Ȯ Take notes from reading and listening 
3,Ȯ Write a summary 
4,Ȯ Write an argumentative essay 
5,Ȯ Make a presentation and discuss the topics 
ĺŇĝŅĮĶńĭıŊŘĬ 

PRE 55001  ľĸńĔĔŅĶĪŅĚőĸľŃĺŇĪĵŅĔŅĵĳŅı   3 (3-0-9) 
&Physical Metallurgy Principles' 
őėĶĚĽĶƟŅĚŀŃĨŀĴŐĸŃőėĶĚĽĶƟŅĚįĸŉĔŒĬĕŀĚŐĕŖĚȮȮėĺŅĴĭĔıĶƞŀĚįĸŉĔȮȮŐĸŃėĺŅĴœĴƞĽĴĭŌĶĦƢŒĬ

ĕŀĚŐĕŖĚȮĔĸœĔĕŀĚĔŅĶŐıĶƞȮıķĨŇĔĶĶĴĪŅĚĔĸŐĸŃĽĴĭńĨŇĪŅĚĔĸĕŀĚőĸľŃȮĔĸœĔĕŀĚĔŅĶĪŜŅŒľƟŐĕŖĚŐĶĚĕŉŘĬȮȮ
ŐįĬĳŅıĕŀĚŐįĬĳŌĴŇĽĴħŋĸȮȮĶŃĭĭīŅĨŋŏħňŗĵĺȮ0ȮīŅĨŋȮŐĸŃȮ1ȮīŅĨŋȮŐįĬĳŅıĕŀĚŐįĬĳŌĴŇĽĴħŋĸĕŀĚŏľĸŖĔĔĸƟŅ
ėŅĶƢĭŀĬȮĝĬŇħĕŀĚīŅĨŋŏěŊŀŐĸŃľĬƟŅĪňŗĕŀĚīŅĨŋŏěŊŀŒĬŏľĸŖĔȮĔŅĶĮĶńĭŏĮĸňŗĵĬőėĶĚĽĶƟŅĚěŋĸĳŅėŐĸŃĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽĴĭńĨŇĪŅĚĔĸȮŐįĬĳŅıĔŅĶŏĮĸňŗĵĬőėĶĚĽĶƟŅĚŏĴŊŗŀŀŋĦľĳŌĴŇėĚĪňŗŐĸŃŏĴŊŗŀŏĵŖĬĨńĺĨƞŀŏĬŊŗŀĚȮȮĔĶĶĴĺŇīň
ĪŅĚėĺŅĴĶƟŀĬĕŀĚŏľĸŖĔĔĸƟŅȮŏľĸŖĔĔĸƟŅŏěŊŀȮŏľĸŖĔĔĸƟŅŏėĶŊŗŀĚĴŊŀȮŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴȮŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬȮ
ŏľĸŖĔľĸƞŀŐĸŃŏľĸŖĔľĸƞŀŏěŊŀȮőĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔȮĝĬŇħĕŀĚīŅĨŋŏěŊŀȮľĬƟŅĪňŗĕŀĚīŅĨŋŏěŊŀȮĸńĔļĦŃőėĶĚĽĶƟŅĚȮ
ĽĴĭńĨŇŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚőĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔȮŏĝƞĬȮŀŃĸŌĴŇŏĬňĵĴĪŀĚŐħĚȮŐĴĔĬňŏĞňĵĴȮŐĸŃĔŅĶŏıŇŗĴėĺŅĴ
ŐĕŖĚħƟĺĵĔŅĶĭƞĴŐĕŖĚĕŀĚőĸľŃěŜŅıĺĔŏľĸŖĔŐĸŃőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔȮȮĔŅĶĔńħĔĶƞŀĬŒĬőĸľŃŐĸŃĔŅĶĮƚŀĚĔńĬȮȮ 

Atomic and crystalline solid structure,ȮCrystalline defect and imperfections in 
solids,ȮȮDiffusion mechanism,ȮMechanical properties,ȮȮStrengthening mechanisms,ȮPhase 
diagrams8Ȯunary, binary and ternary,ȮȮIron+Iron carbide equilibrium diagram,ȮȮTypes and effects 
of alloying element in steel,ȮMicrostructure transformation and change in mechanical 
property,ȮHeat+treatment of steels,ȮPlain carbon steels and alloy steels,ȮȮTool steels,ȮȮStainless 
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steels,ȮȮHigh temperature steel,ȮCast irons and Alloys cast irons,ȮȮNon+ferrous metal,ȮTypes 
and effects of alloying element in non+ferrous metal,ȮMicrostructure,ȮProperties and 
applications of non+ferrous metals such as aluminum, copper, and magnesium,ȮȮPrecipitation 
hardening,ȮCorrosion in metals and its preventions,Ȯ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1,ȮĽŅĴŅĶĩŀīŇĭŅĵőėĶĚĽĶƟŅĚŀŃĨŀĴŐĸŃőėĶĚĽĶƟŅĚįĸŉĔŒĬĕŀĚŐĕŖĚȮėĺŅĴĭĔıĶƞŀĚįĸŉĔȮėĺŅĴœĴƞ
ĽĴĭŌĶĦƢŒĬĕŀĚŐĕŖĚĔĸœĔĕŀĚĔŅĶŐıĶƞȮıķĨŇĔĶĶĴĪŅĚĔĸŐĸŃĽĴĭńĨŇĪŅĚĔĸĕŀĚőĸľŃȮĔĸœĔĕŀĚ
ĔŅĶĪŜŅŒľƟŐĕŖĚŐĶĚĕŉŘĬȮŐįĬĳŅıĕŀĚŐįĬĳŌĴŇĽĴħŋĸȮĶŃĭĭīŅĨŋŏħňŗĵĺȮ0ȮīŅĨŋȮŐĸŃȮ1ȮīŅĨŋȮ
ŐįĬĳŅıĕŀĚĮĶŅĔġĳŅėĕŀĚŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬœħƟ 

2,ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĔŅĶĮĶńĭŏĮĸňŗĵĬőėĶĚĽĶƟŅĚěŋĸĳŅėŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĴĭńĨŇĪŅĚĔĸȮ
ŐįĬĳŅıĔŅĶŏĮĸňŗĵĬőėĶĚĽĶƟŅĚŏĴŊŗŀŀŋĦľĳŌĴŇėĚĪňŗŐĸŃŏĴŊŗŀŏĵŖĬĨńĺĨƞŀŏĬŊŗŀĚȮȮĔĶĶĴĺŇīňĪŅĚėĺŅĴ
ĶƟŀĬĕŀĚŏľĸŖĔĔĸƟŅȮŏľĸŖĔĔĸƟŅŏěŊŀȮŏľĸŖĔĔĸƟŅŏėĶŊŗŀĚĴŊŀȮŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴȮŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬȮ
ŏľĸŖĔľĸƞŀŐĸŃŏľĸŖĔľĸƞŀŏěŊŀȮőĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔȮĝĬŇħĕŀĚīŅĨŋŏěŊŀȮľĬƟŅĪňŗĕŀĚīŅĨŋŏěŊŀȮ
ĸńĔļĦŃőėĶĚĽĶƟŅĚȮĽĴĭńĨŇŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚőĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔȮŏĝƞĬȮŀŃĸŌĴŇŏĬňĵĴ
ĪŀĚŐħĚȮŐĴĔĬňŏĞňĵĴȮŐĸŃĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚħƟĺĵĔŅĶŒĝƟĔŅĶĨĔįĸŉĔĕŀĚőĸľŃěŜŅıĺĔŏľĸŖĔŐĸŃ
őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔœħƟȮ 

3,ȮĽŅĴŅĶĩŀīŇĭŅĵĽŅŏľĨŋȮĔŅĶĔńħĔĶƞŀĬŒĬőĸľŃŐĸŃĔŅĶĮƚŀĚĔńĬœħƟ 
ĔĸŋƞĴĺŇĝŅħƟŅĬĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪ 
ĝŋħĺŇĝŅȮ602 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ 

PRE 60201ȮĔŅĶœľĸĕŀĚĕŀĚœľĸ        1 (1-0-3) 
(Fluid Flow ) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĪňŗĺƞŅħƟĺĵĔŅĶœľĸĕŀĚĕŀĚœľĸȮŏĚŊŗŀĬœĕĕŀĭŏĕĨĭĶŇŏĺĦĶŀĵĨƞŀȮĨńĺŀĵƞŅĚŒĬŏĝŇĚĮĢŇĭńĨŇĪňŗ

ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴőĸľĔŅĶȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬĔĶĶĴĺŇīňĪŅĚőĸľĔŅĶȮ&ĔŅĶŏĝŊŗŀĴőĸľŃȮĔŅĶľĸƞŀőĸľŃȮ 
ĔŅĶĮĸŌĔįĸŉĔŏħňŗĵĺ' 

Principles of fluid flow, interface conditions. Practical examples relevant toȮ
metallurgical engineering. Applications in Metallurgical Processing (Welding Casting, Single 
Crystal Growth).Ȯ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĕŀĚœľĸŐĸŃĔġĕŀĚĔĸĻŅĽĨĶƢĕŀĚœľĸœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵŒĬŏĝŇĚĺŇŏėĶŅŃľƢŏĔňŗĵĺĔńĭĔŅĶĩƞŅĵŏĪĕŀĚœľĸŒĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮĔĶŃĭĺĬĔŅĶ
ľĸƞŀőĸľŃœħƟ 
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PRE 60202ȮĔŅĶĩƞŅĵőŀĬĴĺĸ         1 (1-0-3) 
&Mass Transfer)  
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĪňŗĺƞŅħƟĺĵĔŅĶĩƞŅĵőŀĬĕŀĚĴĺĸȮĨńĺŀĵƞŅĚŒĬŏĝŇĚĮĢŇĭńĨŇĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴőĸľĔŅĶȮĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬĔĶĶĴĺŇīňĪŅĚőĸľĔŅĶȮ&ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬȮĔŅĶĝŋĭŐĕŖĚőħĵŏĸŏĞŀĶƢȮĔŅĶŏĝŊŗŀĴőĸľŃȮĔŅĶľĸƞŀőĸľŃȮ
ĔŅĶĮĸŌĔįĸŉĔŏħňŗĵĺ' 

Principles of mass transfer, Practical examples relevant to metallurgical 
engineering. Applications in Metallurgical Processing (Heat Treating, Laser Transformation 
Hardening, Welding Casting, Single Crystal Growth). 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔŅĶĩƞŅĵőŀĬĴĺĸĪňŗŏĔŇħĕŉŘĬŒĬĔĶŃĭĺĬĔŅĶĪŅĚőĸľŃĺŇĪĵŅ 
2. ĽŅĴŅĶĩŀīŇĭŅĵŒĬŏĝŇĚĺŇŏėĶŅŃľƢĔŅĶĩƞŅĵőŀĬĴĺĸȮŒĬĚŅĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨĨƞŅĚȮŕȮŏĝƞĬȮĔĶĶĴĺŇīňĪŅĚ
ėĺŅĴĶƟŀĬȮĔŅĶĝŋĭŐĕŖĚőħĵŏĸŏĞŀĶƢȮĔŅĶŏĝŊŗŀĴőĸľŃȮĔŅĶľĸƞŀőĸľŃȮĔŅĶĮĸŌĔįĸŉĔŏħňŗĵĺȮŏĮƦĬĨƟĬ 

PRE 60203ȮĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬ        1 (1-0-3) 
ȮȮȮȮȮȮ(Heat Transfer) 
ȮȮȮȮȮȮĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĪňŗĺƞŅħƟĺĵĔŅĶĩƞŅĵŏĪĕŀĚėĺŅĴĶƟŀĬȮĨńĺŀĵƞŅĚŒĬŏĝŇĚĮĢŇĭńĨŇĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴőĸľĔŅĶȮ

ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬĔĶĶĴĺŇīňĪŅĚőĸľĔŅĶȮ&ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬȮĔŅĶĝŋĭŐĕŖĚőħĵȮŏĸŏĞŀĶƢȮĔŅĶŏĝŊŗŀĴőĸľŃȮ
ĔŅĶľĸƞŀőĸľŃȮĔŅĶĮĸŌĔįĸŉĔŏħňŗĵĺ' 

Principles of heat transfer, Practical examples relevant to metallurgicalȮ
engineering. Applications in Metallurgical Processing (Heat Treating, LaserȮTransformation 
Hardening, Welding, Casting, Single Crystal Growth). 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬĪňŗŏĔŇħĕŉŘĬŒĬĔĶŃĭĺĬĔŅĶĪŅĚőĸľŃĺŇĪĵŅ 
2. ĽŅĴŅĶĩŀīŇĭŅĵŒĬŏĝŇĚĺŇŏėĶŅŃľƢĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬȮŒĬĚŅĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨĨƞŅĚȮŕȮŏĝƞĬȮ
ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬȮĔŅĶĝŋĭŐĕŖĚőħĵŏĸŏĞŀĶƢȮĔŅĶŏĝŊŗŀĴőĸľŃȮĔŅĶľĸƞŀőĸľŃȮĔŅĶĮĸŌĔįĸŉĔ
ŏħňŗĵĺȮŏĮƦĬĨƟĬ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚĔŅĵĳŅı 
ĝŋħĺŇĝŅ 651 ŐįĬĳŌĴŇĽĴħŋĸĕŀĚŏĲĽŐĭĭľĸŅĵŀĚėƢĮĶŃĔŀĭ 

PRE 65101ȮľĸńĔĔŅĶĕŀĚŐįĬĳŌĴŇĽĴħŋĸ       1 (1-0-3)  
(Principles of Phase Equilibrium)  
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
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ľĸńĔĔŅĶĪŅĚŀŋĦľıĸĻŅĽĨĶƢĪňŗŒĝƟėĶŀĭėĸŋĴĭńĚėńĭĩŉĚŐįĬĳŌĴŇĽĴħŋĸȮĔŅĶĮĶŃĴŅĦĕŀĚėƞŅĪŅĚŀŋĦ
ľıĸĻŅĽĨĶƢȮĶŃĭĭŀĚėƢĮĶŃĔŀĭŏħňĵĺȮŐĸŃĶŃĭĭĽŀĚŀĚėƢĮĶŃĔŀĭ: ĶŃĭĭȮEutectic, Peritectic,ȮŐĸŃȮĶŃĭĭ
ĽĴħŋĸĪňŗĞńĭĞƟŀĬŀŊŗĬȮ 

Thermodynamic principles governing phase equilibria. Estimation of 
thermodynamic properties. One-component systems Two-component systems: eutectic, 
peritectic, and complex equilibria.   

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪňŗĬŜŅĴŅŒĝƟĽĶƟŅĚŐįĬĳŌĴŇĽĴħŋĸœħƟ 
2. ĽŅĴŅĶĩŀƞŅĬŐįĬĳŌĴŇĽĴħŋĸœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŒĬĶŃĭĭĽŀĚŀĚėƢĮĶŃĔŀĭ8ȮĶŃĭĭȮEutectic, Peritectic, ŐĸŃȮ
ĶŃĭĭĪňŗĞńĭĞƟŀĬŀŊŗĬœħƟ 

4. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŐįĬĳŌĴŇĽĴħŋĸŐĸŃőėĶĚĽĶƟŅĚĪŅĚőĸľŃĺŇĪĵŅœħƟȮ 
PRE 65102 ĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚŐįĬĳŌĴŇĽĴħŋĸ      1 (1-0-3)  

(Applications of Phase Equilibrium) 
ȮȮȮȮȮĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶŐĕŖĚĨńĺŐĸŃőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėȮĶŃĭĭĽŅĴŀĚėƢĮĶŃĔŀĭĝĬŇħĪňŗȮ1 2 ŐĸŃȮ3 ĪňŗœĴƞĴňĔŅĶŐĮĶ

įńĬȮĔŅĶĬŜŅŏŀŅŐįĬĳŌĴŇĽĴħŋĸĕŀĚŏĲĽĴŅŒĝƟŒĬĔŅĶŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴȮĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬȮĔŅĶľĸƞŀȮŐĸŃħƟŅĬ

ŀŊŗĬŕ 

Solidification and microstructure. Three-component systems: type I, II and III 

invariant equilibria. Applications of phase equilibria to the design of welding, heat treatment, 

casting, and other topics. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŒĝƟŐįĬĳŌĴŇĽĴħŋĸŀīŇĭŅĵĔŅĶŐĕŖĚĨńĺŐĸŃőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėȮĶŃĭĭĽŅĴŀĚėƢĮĶŃĔŀĭ
ĝĬŇħĪňŗȮ1 2 ŐĸŃȮ3 ĪňŗœĴƞĴňĔŅĶŐĮĶįńĬœħƟ 

2. ĽŅĴŅĶĩĬŜŅŐįĬĳŌĴŇĽĴħŋĸĕŀĚŏĲĽĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴȮĔĶĶĴĺŇīňĪŅĚėĺŅĴ
ĶƟŀĬȮĔŅĶľĸƞŀȮĕŀĚőĸľŃĝĬŇħĨƞŅĚȮŕȮœħƟ 

ĝŋħĺŇĝŅ 652ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĕŀĚŐĕŖĚȮȮ(Transformation of Solids) 
PRE 65201  ĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽȮ       1 (1-0-3) 

&Phase Transformation) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

ŀŋĦľıĸĻŅĽĨĶƢŐĸŃŐįĬĳŌĴŇĽĴħŋĸȮȮĔŅĶŐıĶƞȮȮĔŅĶŐĕŖĚĨńĺȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽŐĭĭŒĝƟ 

ĔŅĶŐıĶƞȮȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽŐĭĭœĴƞŒĝƟĔŅĶŐıĶƞ 
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Themodynamics and Phase DiagramȮ ȮDiffusion Solidification DiffussionalȮ
TransformationȮin Solids DiffusionlessȮTransformation 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĔŅĶŏĮĸňŗĵĬŏĲĽŐĭĭĽĴħŋĸŐĸŃœĴƞĽĴħŋĸœħƟ 
2. ĽŅĴŅĶĩĬŜŅľĸńĔĔŅĶĔŅĶŏĮĸňŗĵĬŏĲĽŐĭĭĽĴħŋĸŐĸŃœĴƞĽĴħŋĸĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚ
őėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĪŅĚĔĸĕŀĚőĸľŃœħƟ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚĔĸ 
ĝŋħĺŇĝŅȮ661 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔȮ(Fracture Mechanics)Ȯ 

PRE 66101 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĕńŘĬıŊŘĬģŅĬ       1 (1-0-3) 
(Fundamental of Fracture Mechanics)  
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĭĪĬŜŅĽŌƞĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔȮȮȮĔŅĶėŜŅĬĺĦėƞŅėĺŅĴŏėƟĬŒĬĔĶĦňĪňŗĴňĶŀĵĶƟŅĺȮȮŏĔĦĤƢĨńħĽŇĬĔŅĶ

ŐĨĔľńĔȮȮĺŇīňĪħĽŀĭľŅėƞŅȮFracture Toughness    ĔĶĦňĨńĺŀĵƞŅĚŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬĺŇĻĺĔĶĶĴ 

Introduction to Fracture Mechanics, StressȮIntensity Factor Calculation, Fracture 
Criteria,ȮȮFracture Toughness Determination, Case StudyȮfor Engineering 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĔŅĶŐĨĔľńĔĪňŗŏĔŇħĕŉŘĬŒĬőĸľŃœħƟ 
2. ĽŅĴŅĶĩėŜŅĬĺĦėƞŅėĺŅĴŏėƟĬŒĬőĸľŃŒĬĔĶĦňĪňŗĴňĶƟŀĵĶƟŅĺœħƟ 
3. ĽŅĴŅĶĩĪŜŅĔŅĶĪħĽŀĭŏıŊŗŀľŅėƞŅ Fracture ToughnessȮŒĬőĸľŃœħƟ 

PRE 66102 ĔŅĶŐĨĔľńĔŐĸŃĔŅĶĸƟŅĕŀĚőĸľŃȮ      1 (1-0-3) 
(Fracture and Fatigue of Metals) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔȮȮŏĔĦĤƢĔŅĶŐĨĔľńĔĕŀĚĺńĽħŋȮĔŅĶĸƟŅĕŀĚĺńĽħŋȮȮĺńĢěńĔĶĕŀĚėƞŅėĺŅĴŏėƟĬȮĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟȮĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŒĬŏĶŊŗŀĚėĺŅĴĸƟŅĕŀĚĺńĽħŋ 

Fracture Mechanics,ȮȮFracture Criteria of Material,  Fatigue of Materials, Cyclic stress, 
Application of Fracture Mechanics in Fatigue of Materials 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵŏĔĦĤƢĔŅĶŐĨĔľńĔĕŀĚĺńĽħŋȮŐĸŃĔŅĶĸƟŅĕŀĚĺńĽħŋœħƟ 
2. ĽŅĴŅĶĩŒĝƟŏĔĦĤƢĔŅĶŐĨĔľńĔŒĬŏĶŊŗŀĚĔŅĶŐĨĔľńĔĕŀĚĺńĽħŋŐĸŃĔŅĶĸƟŅĕŀĚĺńĽħŋŏıŊŗŀŏĸŊŀĔŒĝƟĚŅĬĺńĽħŋ
œħƟŀĵƞŅĚĩŌĔĨƟŀĚ  

 
 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 

           Ĵėŀ,0ȮKMUTT 

88            Ĵėŀ,0ȮKMUTT 

PRE 66103 ĔŅĶĺŇŏėĶŅŃľƢįŇĺľĬƟŅŐĨĔľńĔĕŀĚőĸľŃ      1 (1-0-3) 
(Fractography of Metal) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĳŅıĔŅĶŏĽňĵľŅĵŐĭĭĨƞŅĚȮŕȮȮȮĳŅıĔŅĶŏĽňĵľŅĵĕŀĚĔŅĶŐĨĔľńĔŐĭĭŏĮĶŅŃŐĸŃŐĭĭŏľĬňĵĺȮĳŅı

ĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔĔŅĶĸƟŅȮ ŐĸŃĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚȮ ŐĬĺĪŅĚĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵěŅĔĳŅıĔŅĶ

ŏĽňĵľŅĵȮȮȮĔŅĶĺŇŏėĶŅŃľƢėƞŅėĺŅĴŏėƟĬěŅĔĳŅıĔŅĶŏĽňĵľŅĵ 

Fractography, Fractography of Brittle and Ductile Fracture, Fractography for 
Fatigue and High Temperature, Failure Analysis Method by Fractography, Stress Analysis by 
Fractography 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĸńĔļĦŃĔŅĶŏĽňĵľŅĵěŅĔĔŅĶŐĨĔľńĔŐĭĭŏĮĶŅŃŐĸŃ
ŐĭĭŏľĬňĵĺœħƟ 

2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮĶŃŏĳĪŐĸŃĶŃĭŋĽŅŏľĨŋėĺŅĴŏĽňĵľŅĵěŅĔĳŅıėĺŅĴŏĽňĵľŅĵœħƟ 
3. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢėƞŅėĺŅĴŏėƟĬěŅĔĳŅıĔŅĶŏĽňĵľŅĵœħƟ 

PRE 66104 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŐĭĭĵŊħľĵŋƞĬŏĝŇĚŏĽƟĬŐĸŃĵŊħľĵŋƞĬ+ĩŅĺĶȮ    1 (1-0-3) 
(Linear Elastic and Elastic Plastic Fracture Mechanics) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĕŀĚĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔȮȮĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĽŜŅľĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŐĭĭ

ĵŊħľĵŋƞĬȮȮĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĽŜŅľĶńĭĔŅĶŏĮĸňŗĵĬĶŌĮĶƞŅĚŐĭĭĵŊħľĵŋƞĬŐĸŃĵŊħľĵŋƞĬĩŅĺĶ 

NpglagnjcȮmdȮDp_arspcȮKcaf_lgaq*ȮȮJglc_pȮCj_qrgaȮDp_arspcȮKcaf_lgaq*ȮCj_qrga+Nj_qrgaȮ
Dp_arspcȮKcaf_lgaq 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĽŜŅľĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŐĭĭĵŊħľĵŋƞĬ
ŐĸŃĺńĽħŋŐĭĭĵŊħľĵŋƞĬĩŅĺĶœħƟ 

2. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŏıŊŗŀŀīŇĭŅĵıķĨŇĔĶĶĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŒĬ
ĝŇŘĬĚŅĬĪňŗŏĮƦĬĺńĽħŋŐĭĭĵŊħľĵŋƞĬŐĸŃĺńĽħŋŐĭĭĵŊħľĵŋƞĬĩŅĺĶœħƟ 

ĝŋħĺŇĝŅȮ662  ĔĸœĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŒĬĕŀĚŐĕŖĚĽńĦģŅĬȮ 
(Deformation Mechanisms in crystalline Solids) 

PRE 66201 ĔĸœĔĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĩŅĺĶŒĬĕŀĚŐĕŖĚĪňŗĴňĽńĦģŅĬȮ    1 (1-0-3) 
(Plastic Deformation Mechanisms in Crystalline Solids) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
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ĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŐĭĭĵŊħľĵŋƞĬĕŀĚįĸŉĔ, ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŐĭĭĩŅĺĶŐĸŃėĺŅĴ

ŐĕŖĚŐĶĚĕŀĚįĸŉĔőĸľŃȮȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŐĭĭĩŅĺĶŐĸŃėĺŅĴŐĕŖĚŐĶĚĕŀĚőĸľŃŐĭĭľĸŅĵįĸŉĔ 

Elasticity of Crystals, Plasticity and Strength  of Metal  Crystal,  PlasticityȮand 
Strength of Polycrystalline Metal 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚĕŀĚőĸľŃŏĴŊŗŀœħƟĶńĭŐĶĚěŅĔĳŅĵĬŀĔœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵŒĬŏĝŇĚĺŇŏėĶŅŃľƢĔĸœĔĪňŗĪŜŅŒľƟŏĔŇħėĺŅĴŐĕŖĚŐĶĚŒĬőėĶĚĽĶƟŅĚĕŀĚőĸľŃľĸŅĵįĸŉĔ
œħƟ 

PRE 66202 ĔĶŃĭĺĬĔŅĶĔŅĶŏĮĸňŗĵĬĶŌĮȮ       1 (1-0-3) 
(Deformation Processing) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ėĺŅĴŏėƟĬŐĸŃėĺŅĴŏėĶňĵħȮȮĔĸĻŅĽĨĶƢĕŀĚĨńĺĔĸŅĚŐĭĭĨƞŀŏĬŊŗŀĚȮȮĪķļġňėĺŅĴŐĕŖĚŐĶĚȮĽĴĔŅĶ

ėĺŅĴĽńĴıńĬīƢėĺŅĴŏėƟĬėĺŅĴŏėĶňĵħĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĭĭĵŊħľĵŋƞĬŐĸŃĩŅĺĶȮȮĽĴĔŅĶĕŀĚȮĽĸŇĮœĸĬƢȮĽŜŅľĶńĭ

ĮƤĠľŅŐĭĭėĺŅĴŏėĶňĵħŒĬŐĬĺĶŃĬŅĭ 

Stress and Strain State Basic, Concept in Mechanic of continuous Media,  Unified 
Strength Theory, Elasto-Plastic Constitution Relation,   Equation of the  Slip-Line Field for 
Plane Strain Problem 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵĽĴĔŅĶėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėĺŅĴŏėƟĬėĺŅĴŏėĶňĵħœħƟ 
2. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĽĴĔŅĶĕŀĚȮĽĸŇĮœĸĬƢȮĽŜŅľĶńĭŐĔƟĮƤĠľŅėĺŅĴŏėĶňĵħŒĬŐĬĺĶŃĬŅĭœħƟ 

ĝŋħĺŇĝŅȮ663  ıķĨŇĔĶĶĴĪŅĚĔĸĕŀĚőĸľŃȮ      
(Mechanical Behavior of Metals) 

PRE 66301 ĔĸœĔĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŒĬőĸľŃȮ      1 (1-0-3) 
&Strengthening Mechanisms in Metals' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĪķļġňĕŀĚħŇĽőĸŏėĝńŗĬȮȮľĸńĔĔŅĶŒĬĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚȮȮĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŏĬŊŗŀĚěŅĔĔŅĶĕŉŘĬ

ĶŌĮȮȮĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŏĬŊŗŀĚěŅĔĔŅĶĸħĕĬŅħĕŀĚŏĔĶĬȮȮĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŏĬŊŗŀĚěŅĔĔŅĶŏĮƦĬĽŅĶĸŃĸŅĵȮ

ĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚőħĵĔŅĶĭƞĴŐĕŖĚȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔĸœĔŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŒĬőĸľŃ 

Theory of Dislocation, Principle of Strengthening Mechanisms,  Work Hardening,  
Grain Size Reduction, Solution Hardening,  Precipitation Hardening,  Application of 
Strengthening Mechanisms 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵįĸĕŀĚĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮȮĔŅĶĸħĕĬŅħŏĔĶĬȮĔŅĶŏĮƦĬĽŅĶĸŃĸŅĵŐĸŃĔŅĶĭƞĴ
ŐĕŖĚȮĨƞŀĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŒĬőĸľŃœħƟ 

2. ĽŅĴŅĶĩĬŜŅĪķļġňĕŀĚħŇĽőĸŏėĝńŗĬȮȮľĸńĔĔŅĶŒĬĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚĕŀĚőĸľŃȮĴŅĮĶŃĵŋĔĨƢŒĝƟ
ŏıŊŗŀŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŒĬĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮȮĔŅĶĸħĕĬŅħŏĔĶĬȮĔŅĶŏĮƦĬĽŅĶĸŃĸŅĵŐĸŃĔŅĶĭƞĴ
ŐĕŖĚŒĬĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŒĬőĸľŃŐĨƞĸŃĝĬŇħœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PRE 66302 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĽŌĚȮ      1 (1-0-3) 
&Material Behavior at High Temperature' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶėŊĭĕŀĚőĸľŃȮȮĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĩŅĺĶĪňŗŀŋĦľĳŌĴŇĽŌĚȮĮĶŅĔġĔŅĶĦƢĪŅĚőĸľŃĺŇĪĵŅĪňŗŀŋĦľĳŌĴŇ

ĽŌĚȮĔŅĶŏĽňĵľŅĵĪňŗŀŋĦľĳŌĴŇĽŌĚȮĔŅĶŀŀĔŐĭĭĝŇŘĬĚŅĬĽŜŅľĶńĭĚŅĬŀŋĦľĳŌĴŇĽŌĚ 

ApccnȮmdȮKcr_j*ȮFgefȮRckncp_rspcȮNj_qrgaȮBcdmdmpk_rgmlȮmdȮKcr_j*ȮȮFgefȮ
Rckncp_rspcȮKcr_jjspega_jȮNfclmkcl_*ȮȮFgefȮRckncp_spcȮDp_arspc*ȮK_afglcȮPartsȮBcqgelȮdmpȮ
FgefȮRckncp_rspc 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĩŅĺĶĪňŗŀŋĦľĳŌĴŇĽŌĚŐĸŃĔŅĶŏĽňĵľŅĵĪňŗŀŋĦľĳŌĴŇĽŌĚ
ĕŀĚőĸľŃœħƟ 

2. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĔŅĶėŊĭĕŀĚőĸľŃĪňŗŀŋĦľĳŌĴŇĽŌĚœħƟ 
3. ĽŅĴŅĶĩŒĝƟľĸńĔĔŅĶĕŀĚĔŅĶėŊĭĕŀĚőĸľŃȮȮĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĩŅĺĶĪňŗŀŋĦľĳŌĴŇĽŌĚȮĮĶŅĔġĔŅĶĦƢ
ĪŅĚőĸľŃĺŇĪĵŅĪňŗŀŋĦľĳŌĴŇĽŌĚȮĔŅĶŏĽňĵľŅĵĪňŗŀŋĦľĳŌĴŇĽŌĚĴŅŀŀĔŐĭĭŐĸŃŏĸŊŀĔŒĝƟĚŅĬĺńĽħŋĪňŗ
ŀŋĦľĳŌĴŇĽŌĚœħƟ 

PRE 66303 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĨŗŜŅȮ      1 (1-0-3) 
&Material Behavior at Low Temperature' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ıķĨŇĔĶĶĴőĸľŃĪňŗŀŋĦľĳŌĴŇľƟŀĚȮȮıķĨŇĔĶĶĴőĸľŃĪňŗŀŋĦľĳŌĴŇĨŗŜŅĔĺƞŅĻŌĬĵƢŀĚĻŅŏĞĸŏĞňĵĽȮȮĔŅĶ

ĪħĽŀĭőĸľŃĪňŗŀŋĦľĳŌĴŇĨŗŜŅȮȮĔŅĶŒĝƟĚŅĬőĸľŃĪňŗŀŋĦľĳŌĴŇĨŗŜŅ 

Metal Behavior  at Room Temperature,  Metal Behavior at Temperature below   
0 oC , Metal Testing at low Temperature,  Application of Metal at Low Temperature 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚőĸľŃĪňŗŀŋĦľĳŌĴŇĨŗŜŅœħƟ 
2. ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃŏĸŊŀĔŒĝƟĚŅĬĺńĽħŋĪňŗŀŋĦľĳŌĴŇĨŗŜŅœħƟ 
3. ĽŅĴŅĶĩĬŜŅėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭıķĨŇĔĶĶĴĕŀĚőĸľŃĪňŗŀŋĦľĳŌĴŇľƟŀĚȮȮıķĨŇĔĶĶĴĕŀĚőĸľŃĪňŗ
ŀŋĦľĳŌĴŇĨŗŜŅĔĺƞŅĻŌĬĵƢŀĚĻŅŏĞĸŏĞňĵĽĴŅŀŀĔŐĭĭŐĸŃŏĸŊŀĔŒĝƟĚŅĬĺńĽħŋĪňŗŀŋĦľĳŌĴŇĨŗŜŅœħƟ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚŏėĴň  
ĝŋħĺŇĝŅȮ665 őĸľŃĺŇĪĵŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢ 

PRE 66501ȮĔĶŃĭĺĬĔŅĶŏĨĶňĵĴŐĶƞŐĸŃĔŅĶĩĸŋĚőħĵŒĝƟėĺŅĴĶƟŀĬ     1 (1-0-3) 
(Ore Dressing andȮPyrometallurgical Extraction Process) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶŏĨĶňĵĴŐĶƞȮĔŅĶĩĸŋĚőħĵŒĝƟėĺŅĴĶƟŀĬȮĔĶŃĭĺĬĔŅĶĪňŗĞńĭĞƟŀĬĕŀĚĔĶĶĴĺŇīňĪŅĚőĸľŃĔŅĶ ŏĝƞĬ 

ĔŅĶŏĨĶňĵĴŐĶƞ ĔŅĶĵƞŅĚ ŀŋĦľıĸĻŅĽĨĶƢ ĮĢŇĔŇĶŇĵŅĔŅĶŏıŇŗĴŐĸŃĸħŀŀĔĞŇŏěĬ ĔŅĶŏĔŇħŐĸŃĔŅĶėĺĭėŋĴĽŐĸĔȮĔŅĶ
ħŋĸĽĴĔŅĶŏėĴň ĔŅĶĽĴħŋĸĕŀĚĴĺĸŐĸŃıĸńĚĚŅĬ  

Ore Dressing, Pyrometallurgical Extraction Process, Complex metallurgical 
processes such as mineral processing, roasting, oxidation-reduction, Smelting, Selective 
leaching. Formation and control of slag.ȮStoichiometry, Mass and energy balances. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ:   

ĽŅĴŅĶĩŀīŇĭŅĵĮĢŇĔŇĶŇĵŅŏėĴňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶŏĨĶňĵĴŐĶƞȮĔŅĶĩĸŋĚőħĵŒĝƟėĺŅĴĶƟŀĬ ŏĝƞĬȮ

ĮĢŇĔŇĶŇĵŅĔŅĶŏıŇŗĴŐĸŃĸħŀŀĔĞŇŏěĬȮĔŅĶŏĔŇħŐĸŃĔŅĶėĺĭėŋĴĽŐĸĔĪňŗŒĝƟŒĬĔŅĶĩĸŋĚőĸľŃȮĔŅĶħŋĸ

ĽĴĔŅĶŏėĴň ĔŅĶĽĴħŋĸĕŀĚĴĺĸŐĸŃıĸńĚĚŅĬœħƟ 

 PRE 66502ȮĔŅĶĩĸŋĚőĸľŃőħĵŒĝƟœĲĲƚŅ        1 (1-0-3) 
(Electrometallurgical Extraction Process) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶĩĸŋĚŐĶƞ ĔŅĶĮĶńĭĽĳŅıŒľƟőĸľŃĭĶŇĽŋĪīŇś ĔŅĶĩƞŅĵőŀĬŀŇŀŀĬŒĬŏĞĸĸƢœĲĲƚŅ ĔŅĶŏĔŇħŐĸŃĔŅĶ

ėĺĭėŋĴĽŐĸĔ ŐĸŃĔĶĦňĻŉĔļŅĨƞŅĚȮŕ 

Smelting, refining, selective leaching, and electrolysis. Formation and control of 
slag. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ:   
ĽŅĴŅĶĩŀīŇĭŅĵĮĢŇĔŇĶŇĵŅŏėĴňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶĩĸŋĚŐĶƞ ĔŅĶĮĶńĭĽĳŅıŒľƟőĸľŃĭĶŇĽŋĪīŇś
őħĵŒĝƟœĲĲƚŅȮŏĝƞĬȮĔŅĶĩƞŅĵőŀĬŀŇŀŀĬŒĬŏĞĸĸƢœĲĲƚŅ ĔŅĶŏĔŇħŐĸŃĔŅĶėĺĭėŋĴĽŐĸĔœħƟ 
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ĝŋħĺŇĝŅȮ666 őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĔĸŋƞĴŏľĸŖĔ 
PRE 66601 őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅ       1 (1-0-3) 

(Steel Metallurgy and Its Properties) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
őĸľŃĺŇĪĵŅıŊŘĬģŅĬŐĸŃĝĬŇħĕŀĚŏľĸŖĔĔĸƟŅŐĸŃŏľĸŖĔĔĸƟŅįĽĴȮȮȮĽĴĭńĨŇĪŅĚĔĸŐĸŃĪŅĚĔŅĵĳŅı

ĕŀĚŏľĸŖĔĔĸƟŅŐĸŃŏľĸŖĔĔĸƟŅįĽĴīŅĨŋįĽĴȮĶĺĴĩŉĚŀŇĪīŇıĸĕŀĚīŅĨŋįĽĴĪňŗĴňĨƞŀĽĴĭńĨŇĕŀĚŏľĸŖĔȮŐįĬĳŌĴŇĽĴħŋĸ

ŏľĸŖĔ+ėŅĶƢœĭħƢ 

Basic metallurgy and classification of steels and alloyed steels. Mechanical 
properties and physical properties of steels and alloyed steels. Effects of alloying elements 
in steel. Fe-Fe3C equilibrium phase diagram. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵőĸľŃĺŇĪĵŅĕŀĚŏľĸŖĔĔĸƟŅŐĸŃŏľĸŖĔĔĸƟŅįĽĴīŅĨŋįĽĴœħƟ 
2. ĽŅĴŅĶĩŏĮĶňĵĭŏĪňĵĭĝĬŇħĕŀĚŏľĸŖĔĔĸƟŅŐĸŃŏľĸŖĔĔĸƟŅįĽĴīŅĨŋįĽĴœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵŒĬŏĝŇĚĺŇŏėĶŅŃľƢŀŇĪīŇıĸĕŀĚīŅĨŋįĽĴĪňŗĴňĨƞŀĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅŐĸŃŏľĸŖĔĔĸƟŅ
įĽĴīŅĨŋįĽĴœħƟ 

PRE 66602 ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔĔĸƟŅ     1 (1-0-3) 
(Steel Processing and Its Application) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅħƟĺĵŏĨŅŀŀĔĞŇŏěĬȮŏĨŅŀŅĶƢĔœĲĲƚŅȮőĸľŃ

ĺŇĪĵŅŒĬŏĭƟŅıńĔĬŘŜŅőĸľŃȮĔĶĶĴĺŇīňŀŅĶƢĔŀĬ-ŀŀĔĞŇŏěĬȮħňŀŀĔĞŇŏħĝńĬȮ(ŏŀőŀħň) ĔĶŃĭĺĬĔŅĶœħŏĶėĶňħńĔĝńĬŐĸŃĔŅĶ

ĩĸŋĚȮĔŅĶľĸƞŀŐĭĭĨƞŀŏĬŊŗŀĚĽŜŅľĶńĭįĸŇĨĳńĦĤƢŏľĸŖĔĔĸƟŅȮĔŅĶĬŜŅŏľĸŖĔĔĸƟŅœĮŒĝƟĚŅĬ 

Iron and Steel making process, oxygen steelmaking process, electric furnace 
steelmaking, ladle metallurgy; AOD process, direct reduction and smelting processes.  
Casting-steel and iron.  Continuous casting of steel products.ȮIron and SteelȮapplications. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅħƟĺĵŏĨŅŀŀĔĞŇŏěĬȮŏĨŅŀŅĶƢĔȮőĸľŃĺŇĪĵŅŒĬŏĭƟŅıńĔĬŘŜŅőĸľŃȮ
ĔĶĶĴĺŇīňŀŅĶƢĔŀĬ-ŀŀĔĞŇŏěĬȮħňŀŀĔĞŇŏħĝńĬȮ(ŏŀőŀħň)ȮœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňœħŏĶėĶňħńĔĝńĬŐĸŃĔŅĶĩĸŋĚȮĔŅĶľĸƞŀŐĭĭĨƞŀŏĬŊŗŀĚĽŜŅľĶńĭįĸŇĨĳńĦĤƢ
ŏľĸŖĔĔĸƟŅœħƟ 

4. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚĔĶĶĴĺŇīňĔŅĶįĸŇĨŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬĕŀĚŏľĸŖĔĔĸƟŅĝĬŇħĨƞŅĚȮŕȮœħƟ 
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PRE 66603 őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĨƞŅĚȮŕȮĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀȮ    1 (1-0-3) 

(Steel Casting Metallurgy and Its Properties) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
őĸľŃĺŇĪĵŅıŊŘĬģŅĬŐĸŃĝĬŇħĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀŐĸŃŏľĸŖĔŏľĬňĵĺľĸƞŀįĽĴīŅĨŋįĽĴȮȮȮĽĴĭńĨŇĪŅĚĔĸ

ŐĸŃĪŅĚĔŅĵĳŅıĕŀĚŏľĸŖĔŏľĬňĵĺľĸƞŀŐĸŃŏľĸŖĔŏľĬňĵĺľĸƞŀįĽĴȮĶĺĴĩŉĚŀŇĪīŇıĸĕŀĚīŅĨŋįĽĴĪňŗĴňĨƞŀĽĴĭńĨŇĕŀĚ

ŏľĸŖĔȮ 

Basic metallurgy and classification of cast steels and alloyed cast steels. 
Mechanical properties and physical properties of cast steels and alloyed cast steels. Effects 
of alloying elements in cast steels. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵőĸľŃĺŇĪĵŅŏľĸŖĔĔĸƟŅľĸƞŀŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴīŅĨŋįĽĴœħƟ 
2. ĽŅĴŅĶĩŏĮĶňĵĭŏĪňĵĭĝĬŇħĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴīŅĨŋįĽĴœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵŒĬŏĝŇĚĺŇŏėĶŅŃľƢŀŇĪīŇıĸĕŀĚīŅĨŋįĽĴĪňŗĴňĨƞŀĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀŐĸŃ
ŏľĸŖĔĔĸƟŅľĸƞŀįĽĴīŅĨŋįĽĴœħƟ 

PRE 66604 őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔľĸƞŀ       1 (1-0-3) 
(Cast Iron Metallurgy and Its Properties) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
őĸľŃĺŇĪĵŅıŊŘĬģŅĬŐĸŃĝĬŇħĕŀĚŏľĸŖĔľĸƞŀŐĸŃŏľĸŖĔľĸƞŀįĽĴīŅĨŋįĽĴȮȮȮĽĴĭńĨŇĪŅĚĔĸŐĸŃĪŅĚ

ĔŅĵĳŅıĕŀĚŏľĸŖĔľĸƞŀŐĸŃŏľĸŖĔľĸƞŀįĽĴīŅĨŋįĽĴȮĶĺĴĩŉĚŀŇĪīŇıĸĕŀĚīŅĨŋįĽĴĪňŗĴňĨƞŀĽĴĭńĨŇĕŀĚŏľĸŖĔľĸƞŀȮ

ŐįĬĳŌĴŇĽĴħŋĸŏľĸŖĔ+ėŅĶƢĭŀĬ  

Basic metallurgy and classification of cast irons and alloyed cast irons. 
Mechanical properties and physical properties of cast irons and alloyed cast irons. Effects of 
alloying elements in cast irons. Fe-C equilibrium phase diagram.  

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵőĸľŃĺŇĪĵŅŏľĸŖĔľĸƞŀŐĸŃŏľĸŖĔľĸƞŀįĽĴīŅĨŋįĽĴœħƟ 
2. ĽŅĴŅĶĩŏĮĶňĵĭŏĪňĵĭĝĬŇħĕŀĚŏľĸŖĔľĸƞŀŐĸŃŏľĸŖĔľĸƞŀįĽĴīŅĨŋįĽĴœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵŒĬŏĝŇĚĺŇŏėĶŅŃľƢŀŇĪīŇıĸĕŀĚīŅĨŋįĽĴĪňŗĴňĨƞŀĽĴĭńĨŇĕŀĚŏľĸŖĔľĸƞŀŐĸŃŏľĸŖĔľĸƞŀ
įĽĴīŅĨŋįĽĴœħƟ 

PRE 66605 ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔľĸƞŀ     1 (1-0-3) 
(Cast Iron Processing and Its Application) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
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ĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔľĸƞŀħŇĭȮĔŅĶľĸƞŀľĸŀĴŏľĸŖĔľĸƞŀŐĸŃŏľĸŖĔľĸƞŀįĽĴħƟĺĵŏĨŅĝĬŇħĨƞŅĚȮŕȮ

ĔŅĶėŜŅĬĺĦĽƞĺĬįĽĴ ĔĶĶĴĺŇīňĔŅĶŏĔŇħįĸŉĔĔĶŅœĲĪƢȮĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚŏľĸŖĔľĸƞŀŒĬŏĭƟŅȮĔŅĶĸħĮĶŇĴŅĦ

ĞńĸŏĲŀĶƢȮĔŅĶŏĨŇĴŐĴĔĬňŏĞňĵĴŒĬĕńŘĬĨŀĬĔŅĶĪŜŅŏľĸŖĔľĸƞŀŏľĬňĵĺȮĔĶĶĴĺŇīňĔŅĶŀĭĝŋĭĕŀĚŏľĸŖĔľĸƞŀȮĔŅĶŒĝƟĚŅĬ

ŏľĸŖĔľĸƞŀ 

Pig iron production, cast irons and alloyed cast irons casting process, charge 
calculation, graphite formation in cast irons, ladle inoculation, desulfurization, magnesium 
treatment in ductile iron casting, heat treatment of cast irons, and applications of cast irons. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔľĸƞŀœħƟ 
2. ĽŅĴŅĶĩĔŅĶėŜŅĬĺĦĽƞĺĬįĽĴĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶľĸƞŀŏľĸŖĔľĸƞŀħƟĺĵŏĨŅĝĬŇħĨƞŅĚȮŕȮœħƟ 
3. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĕŀĚĮƤěěńĵĨƞŅĚȮŕȮŒĬĔĶŃĭĺĬĔŅĶľĸƞŀȮŏĝƞĬȮĮĶŇĴŅĦŐĴĔĬňŏĞňĵĴȮĞńĸŏĲŀĶƢȮ
ĨƞŀőėĶĚĽĶƟŅĚŐĸŃĸńĔļĦŃĪŅĚőĸľŃĺŇĪĵŅĕŀĚįĸŉĔĔĶŅœĲĪƢœħƟ 

4. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚĔĶĶĴĺŇīňĔŅĶįĸŇĨŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬĕŀĚŏľĸŖĔľĸƞŀĝĬŇħĨƞŅĚȮŕȮœħƟ 
PRE 66606 ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴ   1 (1-0-3) 

(Cast Alloy Steel and Alloy Cast Iron Processing and Its Application) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴȮīŅĨŋįĽĴıŇŏĻļȮĝĬŇħŐĸŃőĸľŃĺŇĪĵŅ

ıŊŘĬģŅĬĕŀĚŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴȮĽĴĭńĨŇĨƞŅĚȮŕȮĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅ

ľĸƞŀįĽĴȮĔĶĶĴĺŇīňĔŅĶŀĭĝŋĭĕŀĚŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴȮŏľĸŖĔĔĸƟŅįĽĴĨŗŜŅėĺŅĴŐĕŖĚŐĶĚĽŌĚȮ

őĸľŃĺŇĪĵŅĽŜŅľĶńĭŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴľĸƞŀȮŏľĸŖĔĔĸƟŅľĸƞŀįĽĴīŅĨŋŐĴĚĔŅĬňĽĽŌĚȮŏľĸŖĔľĸƞŀįĽĴőėĶŏĴňŗĵĴĽŌĚ 

Alloyed cast irons and alloyed cast steels making process, alloying elements, 
classification and basic metallurgy on alloyed steels and alloyed cast irons. Properties and 
applications of alloyed cast irons and alloyed steels, Heat treatment of alloyed cast irons 
and alloyed steels. HSLA steels and stainless steel metallurgy. High Manganese steels, high 
chromium cast irons. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴīŅĨŋįĽĴıŇŏĻļœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĝĬŇħŐĸŃőĸľŃĺŇĪĵŅıŊŘĬģŅĬĕŀĚŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴȮ
ĽĴĭńĨŇĨƞŅĚȮŕȮĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶŀĭĝŋĭĕŀĚŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴȮŏľĸŖĔĔĸƟŅįĽĴ
ĨŗŜŅėĺŅĴŐĕŖĚŐĶĚĽŌĚȮőĸľŃĺŇĪĵŅĽŜŅľĶńĭŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴľĸƞŀȮŏľĸŖĔĔĸƟŅľĸƞŀįĽĴīŅĨŋ
ŐĴĚĔŅĬňĽĽŌĚȮŏľĸŖĔľĸƞŀįĽĴőėĶŏĴňŗĵĴĽŌĚœħƟ 
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PRE 66607 ŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĕńŘĬĽŌĚȮ      1 (1-0-3) 
&Advance High Strength Steel' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĕŀĚŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚȮȮŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĮĶŃŏĳĪĨƞŅĚȮŕȮȮĺŇīňĔŅĶįĸŇĨ

ŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚȮĽĴĭńĨŇĨƞŅĚȮŕȮĕŀĚŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚȮȮĔŅĶĕŉŘĬĶŌĮŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚ 

AmlacntȮmdȮFgefȮQrpclerfȮQrccj,ȮRwncȮmdȮFgefȮQrpclerfȮQrccj,ȮNpmbsargmlȮmdȮFgefȮ
QrpclerfȮQrccj,ȮNpmncprgcqȮmdȮFgefȮQrpclerfȮQrccj,ȮȮDmpkgleȮmdȮfgefȮQrpclerfȮQrccj. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩĶŃĭŋĝĬŇħĕŀĚŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵőĸľŃĺŇĪĵŅȮĽĴĭńĨŇĨƞŅĚȮŕȮĕŀĚŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶįĸŇĨŐĸŃĔŅĶĕŉŘĬĶŌĮŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚœħƟ 
4. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĚŅĬŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ĝŋħĺŇĝŅȮ667 őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔ 
PRE 66701 őĸľŃĺŇĪĵŅĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀȮ    1 (1-0-3) 

&Aluminum Alloys Metallurgy' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĽĴĭńĨŇĔŅĵĳŅıŐĸŃĽĴĭńĨŇĪŅĚĔĸĕŀĚőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴȮŐįĬĳŌĴŇŏĲĽœħŀŃŐĔĶĴĕŀĚőĸľŃįĽĴ

ŀŃĸŌĴŇŏĬňĵĴȮőėĶĚĽĶƟŅĚĪŅĚőĸľŃĺŇĪĵŅĕŀĚőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴȮĔŅĶŐĕŖĚĨńĺȮĔŅĶĮĶńĭĽĳŅıŏĔĶĬȮĔŅĶĮĶńĭĮĶŋĚ

ĸńĔļĦŃĪŅĚőĸľŃĺŇĪĵŅĕŀĚĞŇĸŇĔŀĬȮȮĨĸŀħěĬėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽƞĺĬįĽĴĪŅĚŏėĴňĨƞŀőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅė 

Physical and mechanical properties of aluminum alloys. Aluminum alloys phase 
diagram. Aluminum alloys microstructure, grain refinement, silicon modification, correlations 
between compositions and microstructures. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĽĴĭńĨŇĔŅĵĳŅıĕŀĚőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴœħƟ 
2. ĽŅĴŅĶĩŒĝƟŐįĬĳŌĴŇŏĲĽœħŀŃŐĔĶĴĪŜŅĬŅĵőėĶĚĽĶƟŅĚĕŀĚőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵįĸĕŀĚĔŅĶĮĶńĭĽĳŅıŏĔĶĬȮĔŅĶĮĶńĭĮĶŋĚĸńĔļĦŃĪŅĚőĸľŃĺŇĪĵŅĕŀĚĞŇĸŇĔŀĬ
ĨƞŀőėĶĚĽĶƟŅĚěŋĸĳŅėœħƟ 

4. ĽŅĴŅĶĩŀīŇĭŅĵŏĝŇĚĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽƞĺĬįĽĴĪŅĚŏėĴňĨƞŀőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅė
ĕŀĚőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴœħƟ 

PRE 66702 ĔŅĶŏĸŊŀĔŒĝƟĚŅĬŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ     1 (1-0-3) 
(AluminumȮAlloys Selection) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
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ĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴȮőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴŏĔĶħĶňħȮőĸľŃįĽĴ

ŀŃĸŌĴŇŏĬňĵĴŏĔĶħľĸƞŀȮĽĴĭńĨŇŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬĕŀĚőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴŐĨƞĸŃĮĶŃŏĳĪȮ 

Type of aluminum alloys, wrought aluminum alloys, cast aluminum alloys. 
Properties and applications of aluminum alloys. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĽĴĭńĨŇŏħƞĬĕŀĚőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴŐĨƞĸŃĮĶŃŏĳĪœħƟȮ 
2. ĽŅĴŅĶĩěŜŅŐĬĔĮĶŃŏĳĪĕŀĚőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴœħƟȮ 
3. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĚŅĬőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴŐĨƞĸŃĮĶŃŏĳĪœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PRE 66703 ĔĶŃĭĺĬĔŅĶįĸŇĨŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ     1 (1-0-3) 
(Aluminum Production) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴȮĔĶŃĭĺĬĔŅĶĶňħȮĔĶŃĭĺĬĔŅĶľĸƞŀȮ

ĨĸŀħěĬėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶįĸŇĨȮĽƞĺĬįĽĴĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėŐĸŃĽĴĭńĨŇĪňŗœħƟĴŅ 

Manufacturing process, rolling, casting and uses of aluminum alloys. Correlations 
between manufacturing process, composition, microstructure and properties. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨŀŃĸŌĴŇŏĬňĵĴȮŏĝƞĬȮĔĶŃĭĺĬĔŅĶĶňħȮĔĶŃĭĺĬĔŅĶľĸƞŀȮœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮĔĶŃĭĺĬĔŅĶįĸŇĨȮĽƞĺĬįĽĴĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚĪŅĚ
ěŋĸĳŅėĪňŗĽńĴıńĬīƢĔńĭĽĴĭńĨŇĪňŗœħƟĴŅĕŀĚŀŃĸŌĴŇŏĬňĵĴœħƟ 

PRE 66704 őĸľŃĺŇĪĵŅĕŀĚĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ      1 (1-0-3) 
(CopperȮAlloys Metallurgy) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĽĴĭńĨŇĔŅĵĳŅıŐĸŃĽĴĭńĨŇĪŅĚĔĸĕŀĚőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚȮŐįĬĳŌĴŇŏĲĽœħŀŃŐĔĶĴĕŀĚőĸľŃ

įĽĴĔĸŋƞĴĪŀĚŐħĚȮőėĶĚĽĶƟŅĚěŋĸĳŅėĕŀĚőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚȮŐĸŃĔŅĶĮĶńĭŒľƟŏĔĶĬĸŃŏŀňĵħȮȮĨĸŀħěĬ

ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽƞĺĬįĽĴĪŅĚŏėĴňŐĸŃőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅė 

Physical and mechanical properties of copperȮbase alloys. CopperȮbase alloy 
phase diagram. CopperȮbase alloy microstructure and grain refinement. Correlations between 
composition and microstructure. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĽĴĭńĨŇĔŅĵĳŅıĕŀĚőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚœħƟ 
2. ĽŅĴŅĶĩŒĝƟŐįĬĳŌĴŇŏĲĽœħŀŃŐĔĶĴĪŜŅĬŅĵőėĶĚĽĶƟŅĚĕŀĚőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚœħƟ 
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3. ĽŅĴŅĶĩŀīŇĭŅĵįĸĕŀĚĔŅĶĮĶńĭĽĳŅıŏĔĶĬȮĔŅĶĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚěŋĸĳŅėŒĬőĸľŃįĽĴĔĸŋƞĴ
ĪŀĚŐħĚœħƟ 

4. ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽƞĺĬįĽĴĪŅĚŏėĴňĨƞŀőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėŒĬőĸľŃįĽĴ
ĔĸŋƞĴĪŀĚŐħĚœħƟ 

PRE 66705 ĔŅĶŏĸŊŀĔŒĝƟĚŅĬĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ     1 (1-0-3) 
(Copper Base Alloy Selection) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚȮőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚŏĔĶħĶňħȮőĸľŃįĽĴĔĸŋƞĴ

ĪŀĚŐħĚŏĔĶħľĸƞŀȮĽĴĭńĨŇŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬĕŀĚőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚŐĨƞĸŃĮĶŃŏĳĪȮ 

Type of copper base alloys, wrought copper base alloys, cast copper base alloys. 
Properties and applications of copper base alloys. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĽĴĭńĨŇŏħƞĬĕŀĚőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚŐĨƞĸŃĮĶŃŏĳĪœħƟȮ 
2. ĽŅĴŅĶĩěŜŅŐĬĔĮĶŃŏĳĪĕŀĚőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚœħƟȮ 
3. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĚŅĬőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚŐĨƞĸŃĮĶŃŏĳĪœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PRE 66706 ĔĶŃĭĺĬĔŅĶįĸŇĨĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ     1 (1-0-3) 
(Copper Base Alloys Production) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚȮĔĶŃĭĺĬĔŅĶĶňħȮĔĶŃĭĺĬĔŅĶľĸƞŀȮ

ĨĸŀħěĬėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽƞĺĬįĽĴĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėŐĸŃĽĴĭńĨŇĪňŗœħƟ 

  Kanufacturing process, rolling, casting and uses of copper base alloys. 
Correlations between kanufacturing process, compositions, microstructures and properties. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔĶŃĭĺĬĔŅĶįĸŇĨĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀȮŏĝƞĬȮĔĶŃĭĺĬĔŅĶĶňħȮ
ĔĶŃĭĺĬĔŅĶľĸƞŀœħƟ 

2. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶįĸŇĨ ĽƞĺĬįĽĴĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚĪŅĚ
ěŋĸĳŅėĔńĭĽĴĭńĨŇĪňŗœħƟĴŅĕŀĚőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚœħƟ 

PRE 66707 őĸľŃĔĸŋƞĴŐĴĔĬňŏĞňĵĴįĽĴŐĸŃĽńĚĔŃĽňįĽĴ      1 (1-0-3) 
(Magnesium and Zinc Alloys) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĽĴĭńĨŇȮĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚőĸľŃĔĸŋƞĴŐĴĔĬňŏĞňĵĴįĽĴŐĸŃĽńĚĔŃĽňįĽĴȮĨĸŀħěĬ

ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽƞĺĬįĽĴĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėȮĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬŐĸŃĽĴĭńĨŇĪňŗœħƟ 
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Properties, manufacturing process and uses of magnesium and zinc alloys.  
Correlations between composition, microstructure, heat treatment, and properties. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĽĴĭńĨŇȮĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚőĸľŃĔĸŋƞĴŐĴĔĬňŏĞňĵĴįĽĴŐĸŃ
ĽńĚĔŃĽňįĽĴœħƟ 

2. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽƞĺĬįĽĴĪŅĚŏėĴňŐĸŃőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėŐĸŃ
ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĚŅĬőĸľŃĔĸŋƞĴŐĴĔĬňŏĞňĵĴįĽĴŐĸŃĽńĚĔŃĽňįĽĴœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

3. ĽŅĴŅĶĩŀīŇĭŅĵįĸĕŀĚĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĨƞŀėŋĦĽĴĭńĨŇĪňŗœħƟĴŅŐĸŃĽŅĴŅĶĩŏĸŊŀĔĔĶĶĴĺŇīň
ĪŅĚėĺŅĴĶƟŀĬŒĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇőĸľŃĔĸŋƞĴŐĴĔĬňŏĞňĵĴįĽĴŐĸŃĽńĚĔŃĽňįĽĴœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

PRE 66708 őĸľŃŐĭĭĭŇĨŐĸŃőĸľŃĴňėŋĦėƞŅ       1 (1-0-3) 
(Babbit and Precious metal) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĽĴĭńĨŇȮĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚőĸľŃįĽĴĔĸŋƞĴőĸľŃįĽĴĔĸŋƞĴ Babbit ŐĸŃőĸľŃĴňėƞŅȮ

ĨĸŀħěĬėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽƞĺĬįĽĴĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėŐĸŃĽĴĭńĨŇĪňŗœħƟ 
Properties, manufacturing process and uses of Babbit and Precious metal.  

Correlations between composition, microstructure, and properties. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĽĴĭńĨŇȮĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚőĸľŃįĽĴĔĸŋƞĴ Babbit ŐĸŃőĸľŃ
ĴňėƞŅœħƟ 

2. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽƞĺĬįĽĴĪŅĚŏėĴňŐĸŃőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėŐĸŃ
ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĚŅĬőĸľŃįĽĴĔĸŋƞĴ Babbit ŐĸŃőĸľŃĴňėƞŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋ  
ĝŋħĺŇĝŅȮ658  ĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃ (Metals Testing and 

Characterization) 
PRE 65801 ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚőĸľŃȮ      1 (1-0-3) 

(Metallographic Analysis) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĕŀĚĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃȮőħĵėĶŀĭėĸŋĴĩŉĚĔŅĶĨĶĺěĽŀĭ

őėĶĚĽĶƟŅĚěŋĸĳŅėȮĔŅĶĨĶĺěĽŀĭőėĶĚĽĶƟŅĚĴľĳŅėȮĪńŘĚŒĬŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮĔŅĶĺŇŏėĶŅŃľƢľŅĽƞĺĬįĽĴ

ĪŅĚŏėĴňĕŀĚőĸľŃőħĵĽŏĮėőĨĶĴŇŏĨŀĶƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢŐĭĭŏĮƖĵĔ 
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Metals Testing and CharacterizationȮglajsbingȮMicro and Macro structure 
Characterization, Qualitative and Quantitative analysis. Image Analysis by ImageJ, 
Spectrometer and Wet Analysis for chemical composition analysis of metals. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĨĶĺěĽŀĭőėĶĚĽĶƟŅĚěŋĸĳŅėȮĔŅĶĨĶĺěĽŀĭőėĶĚĽĶƟŅĚĴľĳŅėȮĪńŘĚŒĬ
ŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮĔŅĶĺŇŏėĶŅŃľƢľŅĽƞĺĬįĽĴĪŅĚŏėĴňĕŀĚőĸľŃőħĵĽŏĮėőĨĶĴŇŏĨŀĶƢŐĸŃ
ĔŅĶĺŇŏėĶŅŃľƢŐĭĭŏĮƖĵĔœħƟ 

2. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĪħĽŀĭŒľƟŏľĴŅŃĽĴĔńĭĚŅĬĺŇěńĵĪŅĚőĸľŃĺŇĪĵŅœħƟ 
PRE 65802 ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĕŀĚőĸľŃȮ      1 (1-0-3) 

&Metals Characterization Techniques' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĕŀĚĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃȮőħĵėĶŀĭėĸŋĴĩŉĚĔŅĶĺŇŏėĶŅŃľƢĸńĔļĦŃ

ĕŀĚőĸľŃȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚėĺŅĴĶƟŀĬȮŐĸŃĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵȮȮ 

Metals Testing and CharacterizationȮglajsbingȮThermal Analysis and Non-
destructive Testing (NDT) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃȮŐĸŃĔŅĶĪħĽŀĭŐĭĭœĴƞ
ĪŜŅĸŅĵœħƟ 

2. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĪħĽŀĭŒľƟŏľĴŅŃĽĴĔńĭĚŅĬĺŇěńĵĪŅĚőĸľŃĺŇĪĵŅœħƟ 
PRE 65803ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬěŋĸĪĶĶĻĬƢĻŅĽĨĶƢŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮ   1 (1-0-3) 

(Applications of QualitativeȮand Quantitative Microscopy) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĕŀĚĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃőħĵėĶŀĭėĸŋĴĩŉĚĔŅĶĺŇŏėĶŅŃľƢĸńĔļĦŃ

ĕŀĚőĸľŃħƟĺĵŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĕńŘĬĽŌĚȮSEM, EDS, EPMA, TEM, XRD and XRF 

Metals Testing and CharacterizationȮglajsbingȮSEM, EDS, EPMA, TEM, XRD and XRF 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃħƟĺĵŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĕńŘĬ
ĽŌĚȮSEM, EDS, EPMA, TEM, XRD and XRFȮœħƟȮ 

2. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĪħĽŀĭŒľƟŏľĴŅŃĽĴĔńĭĚŅĬĺŇěńĵĪŅĚőĸľŃĺŇĪĵŅœħƟ 
PRE 65804 ĔŅĶĪħĽŀĭĪŅĚĔĸȮ        1 (1-0-3) 

&Mechanical Testing' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
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ĔŅĶĪħĽŀĭŐĶĚħŉĚȮȮĔŅĶĪħĽŀĭŐĶĚħńħȮĔŅĶĪħĽŀĭŐĶĚĭŇħȮȮȮĔŅĶĪħĽŀĭŐĶĚĔħȮȮĔŅĶĪħĽŀĭ

ėĺŅĴŐĕŖĚȮĔŅĶĪħĽŀĭĔŅĶĸƟŅȮȮĔŅĶĪħĽŀĭėĺŅĴėŊĭȮĔŅĶĪħĽŀĭĔŅĶĽŉĔľĶŀȮĔŅĶĪħĽŀĭŐĶĚĔĶŃŐĪĔ 

RclqgjcȮRcqrgle*Ȯ@clbgleȮRcqrgle*ȮȮRmpqgmlȮRcqrgle*ȮAmknpcqqgmlȮRcqrgle*ȮF_pblcqqȮ
Rcqrgle*ȮȮD_rgescȮRcqrgle*ȮApccnȮRcqrgle*ȮUc_pȮRcqrgle,ȮImpact Testing 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĕńŘĬĨŀĬĔŅĶĪħĽŀĭŐĶĚħňĚȮŐĶĚħńħȮŐĶĚĭŇħȮŐĶĚĔħȮėĺŅĴŐĕŖĚȮĔŅĶ
ĪħĽŀĭĔŅĶĸƟŅȮȮĔŅĶĪħĽŀĭėĺŅĴėŊĭȮĔŅĶĪħĽŀĭĔŅĶĽŉĔľĶŀŐĸŃĔŅĶĪħĽŀĭŐĶĚĔĶŃŐĪĔȮœħƟ 

2. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĪħĽŀĭŒľƟŏľĴŅŃĽĴĔńĭĚŅĬĺŇěńĵĪŅĚőĸľŃĺŇĪĵŅœħƟ   
ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŏĸŊŀĔŐĸŃŀŀĔŐĭĭĺńĽħŋ  
ĝŋħĺŇĝŅȮ672 ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀ (Casting Design) 

PRE 67201 ıĸĻŅĽĨĶƢĔŅĶœľĸĕŀĚĬŘŜŅőĸľŃĽŜŅľĶńĭĶŃĭĭěƞŅĵĬŘŜŅőĸľŃ    1 (1-0-3) 
(Fluid Dynamics for Gating Systems) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔĶĶĴĺŇīňĔŅĶľĸƞŀőĸľŃȮıķĨŇĔĶĶĴĔŅĶœľĸĕŀĚőĸľŃŏľĸĺŐĸŃĶŃĭĭěƞŅĵĬŘŜŅőĸľŃ ľĸńĔĔŅĶ

ĔĸĻŅĽĨĶƢĕŀĚĕŀĚœľĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŀŀĔŐĭĭĪŅĚŏĕƟŅőĸľŃĪňŗĮƚŀĬħƟĺĵŐĶĚőĬƟĴĩƞĺĚȮĔġĕŀĚıĸĻŅĽĨĶƢĕŀĚ

œľĸŐĸŃįĸĕŀĚőĴŏĴĬĨńĴŐĸŃėĺŅĴĮƤƧĬĮƙĺĬĨƞŀĶŃĭĭĪŅĚŏĕƟŅȮ 

Casting procedure, Flow behavior of liquid metal and gating system, Fluid 
mechanic relate to design in gravity casting, Fluid Dynamics and effect of momentum and 
turbulence on gating system 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĔŅĶœľĸĕŀĚőĸľŃŏľĸĺĕĦŃœľĸŏĕƟŅĽŌƞŐĭĭľĸƞŀœħƟ 
2. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚĔġĕŀĚıĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃįĸĕŀĚőĴŏĴĬĨńĴŐĸŃėĺŅĴĮƤƧĬĮƙĺĬĔńĭĶŃĭĭ
ĪŅĚŏĕƟŅĬŘŜŅőĸľŃœħƟ 

3. ĽŅĴŅĶĩŀŀĔŐĭĭĶŃĭĭĪŅĚŏĕƟŅĬŘŜŅőĸľŃĪňŗĮƚŀĬħƟĺĵŐĶĚőĬƟĴĩƞĺĚœħƟ 
PRE 67202 ĔŅĶŀŀĔŐĭĭĔĶŃĽĺĬŐĸŃœĽƟŐĭĭ       1 (1-0-3) 

(Pattern and Core Design) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ėĺŅĴĽŜŅėńĠĕŀĚĔĶŃĽĺĬȮŏĪėőĬőĸĵňĔŅĶįĸŇĨĔĶŃĽĺĬŐĸŃĔĶŃĽĺĬŐĭĭĨƞŅĚȮŕȮĔŅĶŀŀĔŐĭĭ

ĔĶŃĽĺĬĽŜŅľĶńĭĚŅĬľĸƞŀȮĔŅĶŏĸŊŀĔŒĝƟœĽƟŐĭĭȮĔŅĶľħĨńĺŒĬĚŅĬľĸƞŀȮőıĶĚľħĨńĺěŅĔĔŅĶŐĕŖĚĨńĺĕŀĚĬŘŜŅőĸľŃȮ

ĔŅĶŀŀĔŐĭĭŐĭĭľĸƞŀ ĔŅĶĔŜŅľĬħĕĬŅħŐĸŃĶŃĵŃėĺŅĴŏįŊŗŀŒĬĚŅĬľĸƞŀȮėĺŅĴĩŌĔĨƟŀĚŒĬĚŅĬľĸƞŀĪňŗœħƟȮ 
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 PmjcqȮmdȮN_rrcpl*ȮRwncȮ_lbȮN_rrcplȮk_igleȮtechnology*ȮPattern Design, Core 
and its qcjcargml*ȮQfpgli_ec*ȮQolidification shrinkage, Mold design, Dimensional variation and 
tolerance*ȮCasting accuracy 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶįĸŇĨȮŏĪėőĬőĸĵňĔŅĶįĸŇĨĔĶŃĽĺĬŐĸŃĔĶŃĽĺĬŐĭĭĨƞŅĚȮŕȮœħƟ 
2. ĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĽĺĬŐĸŃŏĸŊŀĔĺŇīňĔŅĶįĸŇĨĔĶŃĽĺĬĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĚŅĬľĸƞŀœħƟ 
3. ĽŅĴŅĶĩėŜŅĬĺĦĔŅĶľħĨńĺŒĬĚŅĬľĸƞŀŐĸŃĔŜŅľĬħĕĬŅħŐĸŃĶŃĵŃėĺŅĴŏįŊŗŀŒĬĚŅĬľĸƞŀœħƟ 
4. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟľĸńĔĕŀĚĔŅĶŀŀĔŐĭĭĔĶŃĽĺĬĽŜŅľĶńĭĚŅĬľĸƞŀŒľƟŏľĴŅŃĽĴ
ĔńĭĺńĽħŋŐĸŃėĺŅĴĨƟŀĚĔŅĶŒĝƟĚŅĬŒĬĽĳŅĺŃĪňŗĨƞŅĚĔńĬœħƟ 

PRE 67203 ĔŅĶŀŀĔŐĭĭŐĸŃėŜŅĬĺĦĶŃĭĭĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃ     1 (1-0-3) 
(Feeding Design and Calculation) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĭĪĬŜŅĶŃĭĭĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃȮĶŃĭĭĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃŐĭĭĨƞŅĚȮŕȮĔŅĶŐĕŖĚĨńĺĕŀĚĬŘŜŅőĸľŃȮĔĸœĔ

ĔŅĶĮƚŀĬŏĨŇĴȮĔŅĶėŜŅĬĺĦĶŃĭĭĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃȮȮ 

Introduction to feeding system, type of feeding, solidification, Feeding and 
feeding mechanism, Feeding calculation. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔŅĶŀŀĔŐĭĭĶŃĭĭĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃœħƟ 
2. ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃŏĸŊŀĔŒĝƟĚŅĬĶŃĭĭĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃœħƟŀĵƞŅĚŏľĴŅŃĽĴĽŀħėĸƟŀĚĔńĭȮ
ĕĬŅħȮĸńĔļĦŃĕŀĚĝŇŘĬĚŅĬľĸƞŀ 

PRE 67204 ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀĽŜŅľĶńĭĚŅĬľĸƞŀŐĭĭĜňħ      1 (1-0-3) 
(Die Casting Design) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĭĪĬŜŅĔĶŃĭĺĬĔŅĶľĸƞŀŐĭĭĜňħŐĸŃőĸľŃĺŇĪĵŅĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶŐĕŖĚĨńĺȮĶŃĭĭěƞŅĵĬŘŜŅőĸľŃȮĔŅĶ

ĶŃĭŅĵŀŅĔŅĻŐĸŃĝƞŀĚĪŅĚŀŀĔĕŀĚĬŘŜŅőĸľŃĽƞĺĬŏĔŇĬȮĔŅĶĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃĽŜŅľĶńĭĚŅĬľĸƞŀŐĭĭĜňħȮĔŅĶ

ŀŀĔŐĭĭŐĸŃėŜŅĬĺĦĶŃĭĭěƞŅĵĬŘŜŅőĸľŃȮĶŃĭĭĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃĽŜŅľĶńĭĚŅĬľĸƞŀŐĭĭĜňħȮőėĶĚĽĶƟŅĚȮĽĴĭńĨŇŐĸŃ

ěŋħĭĔıĶƞŀĚĕŀĚĚŅĬĳŅĵľĸńĚĔŅĶľĸƞŀȮȮ 

Introduction to die casting and metallurgy, solidification, gating and feeding in 
die casting. Die ventilation and overflowing, Gating and feeding calculation. Structure, 
properties, and defects of the finished casting. 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔĶŃĭĺĬĔŅĶŐĸŃĔŅĶŐĕŖĚĨńĺĕŀĚĚŅĬľĸƞŀŐĭĭĜňħœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔŅĶŀŀĔŐĭĭŐĸŃėŜŅĬĺĦĶŃĭĭěƞŅĵĬŘŜŅőĸľŃŐĸŃĶŃĭĭĮƚŀĬŏĨŇĴ
ĬŘŜŅőĸľŃĽŜŅľĶńĭĚŅĬľĸƞŀŐĭĭĜňħœħƟ 

3. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔŅĶŀŀĔŐĭĭĶŃĭĭěƞŅĵĬŘŜŅőĸľŃȮőėĶĚĽĶƟŅĚĳŅĵľĸńĚ
ĔŅĶľĸƞŀȮŐĸŃőŀĔŅĽŏĔŇħěŋħĭĔıĶƞŀĚĕŀĚĚŅĬĳŅĵľĸńĚĔŅĶľĸƞŀœħƟ 

ĝŋħĺŇĝŅȮ673ȮĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚŐĸŃŀŋĦľĳŌĴŇĨŗŜŅ  
(Materials for Elevated Temperature and Cryogenic Service) 

PRE 67301 ľĸńĔĔŅĶĕŀĚĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚ     1 (1-0-3) 
(Principles of Materials for Elevated Temperature)  
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ėĺŅĴŏĽĩňĵĶĕŀĚőėĶĚĽĶƟŅĚȮėĺŅĴŐĕŖĚŐĶĚȮŐĸŃĔŅĶŏĮĸňŗĵĬĶŌĮĪňŗŀŋĦľĳŌĴŇĽŌĚȮŐĸŃĳŅĶŃŐĭĭĽĸńĭȮ

ĔĸœĔĔŅĶėŊĭėĸŅĬĨńĺȮŐįĬĳŌĴŇĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚȮŐĸŃŐįĬĳŌĴŇĔŅĶŐĨĔľńĔȮĔŅĶĔńħĔĶƞŀĬȮĔŅĶŏĽŊŗŀĴĽĳŅı
ĕŀĚőĸľŃŏĬŊŗŀĚěŅĔŀŋĦľĳŌĴŇ 

Microstructure Stability, Strength, High Temperature and Cyclic Load 
Deformation, Creep Mechanisms, Creep and Fracture Deformation Diagrams, High 
Temperature Corrosion and Deterioration 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚőĸľŃĪňŗŀŋĦľĳŌĴŇĽŌĚœħƟȮ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃŏĬŊŗŀĚěŅĔŀŋĦľĳŌĴŇœħƟ 
3. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚȮėĺŅĴŐĕŖĚŐĶĚŐĸŃĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋ
ĪňŗŀŋĦľĳŌĴŇĽŌĚœħƟ 

PRE 67302 ȮĔĶĦňĻŉĔļŅĕŀĚőĸľŃĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚȮ    1 (1-0-3) 
(Case Studies in Metal for Elevated Temperature)  
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĽĴĭńĨŇĪŅĚĔĸĕŀĚőĸľŃȮĔĸŋƞĴőĸľŃĬŇĔŏĔŇĸįĽĴ őĸľŃőėĭŀĸĪƢįĽĴ őĸľŃįĽĴĔĸŋƞĴŏľĸŖĔŐĸŃőĸľŃ

ĪĬėĺŅĴĶƟŀĬ őħĵıŇěŅĶĦŅĩŉĚĽƞĺĬįĽĴĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚȮĽĳŅıĔŅĶŒĝƟĚŅĬȮėĺŅĴŏĽĩňĵĶĕŀĚőėĶĚĽĶƟŅĚȮĔŅĶėŊĭ
ėĸŅĬĨńĺŐĸŃĔŅĶŐĨĔľńĔěŅĔėĺŅĴŏėƟĬȮ ŐįĬĳŌĴŇĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚȮ ŐĸŃŐįĬĳŌĴŇȮ ĔŅĶŐĨĔľńĔȮ ĔŅĶ
ŏĽŊŗŀĴĽĳŅıĕŀĚőĸľŃŏĬŊŗŀĚěŅĔŀŋĦľĳŌĴŇ 

Mechanical Properties of Superalloy e.g. Nickel Based Alloy, Cobalt Based Alloy, 
Fe-Based Alloy, and Refractory Metal. In aspects of Chemical Compositions, Microstructure 
Stability, Strength, High Temperature and Cyclic Load Deformation, Creep Mechanisms, Creep 
and Fracture Deformation Diagrams,ȮHigh Temperature Corrosion and Deterioration 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚőĸľŃĔĸŋƞĴőĸľŃĬŇĔŏĔŇĸįĽĴ őĸľŃőėĭŀĸĪƢįĽĴ őĸľŃįĽĴĔĸŋƞĴ
ŏľĸŖĔŐĸŃőĸľŃĪĬėĺŅĴĶƟŀĬŏĴŊŗŀŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚœħƟȮ 

2. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŐĨĔľńĔŐĸŃĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚőĸľŃĔĸŋƞĴőĸľŃĬŇĔŏĔŇĸįĽĴ őĸľŃőė
ĭŀĸĪƢįĽĴ őĸľŃįĽĴĔĸŋƞĴŏľĸŖĔŐĸŃőĸľŃĪĬėĺŅĴĶƟŀĬŏĬŊŗŀĚěŅĔŀŋĦľĳŌĴŇœħƟ 

3. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚȮėĺŅĴŐĕŖĚŐĶĚŐĸŃĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋ
ĪňŗŀŋĦľĳŌĴŇĽŌĚœħƟ 

PRE 67303 ȮĔĶŃĭĺĬĔŅĶįĸŇĨħƟĺĵĔŅĶŐĕŖĚĨńĺŐĭĭĴňĪŇĻĪŅĚ    1 (1-0-3) 
(Directional Solidification Processing) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ėĺŅĴŏĽĩňĵĶĕŀĚőėĶĚĽĶƟŅĚȮėĺŅĴŐĕŖĚŐĶĚȮŐĸŃĔŅĶŏĮĸňŗĵĬĶŌĮĪňŗŀŋĦľĳŌĴŇĽŌĚȮŐĸŃĳŅĶŃŐĭĭĽĸńĭȮ

ĔĸœĔĔŅĶėŊĭėĸŅĬĨńĺȮŐįĬĳŌĴŇĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚȮŐĸŃŐįĬĳŌĴŇȮĔŅĶŐĨĔľńĔȮĔŅĶĔńħĔĶƞŀĬȮĔŅĶŏĽŊŗŀĴĽĳŅı
ĕŀĚőĸľŃŏĬŊŗŀĚěŅĔŀŋĦľĳŌĴŇ 

Microstructure Stability, Strength, High Temperature and Cyclic Load 
Deformation, Creep Mechanisms, Creep and Fracture Deformation Diagrams, High 
Temperature Corrosion and Deterioration 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵįĸĕŀĚĔŅĶŐĕŖĚĨńĺŐĭĭĴňĪŇĻĪŅĚȮ(Directed Solidification)ȮĨƞŀıķĨŇĔĶĶĴ
ĕŀĚőĸľŃȮŏĝƞĬȮėĺŅĴŏĽĩňĵĶĕŀĚőėĶĚĽĶƟŅĚȮėĺŅĴŐĕŖĚŐĶĚȮĔŅĶŏĮĸňŗĵĬĶŌĮĪňŗŀŋĦľĳŌĴŇĽŌĚȮĳŅĶŃ
ŐĭĭĽĸńĭȮŐĸŃĔĸœĔĔŅĶėŊĭėĸŅĬĨńĺœħƟ 

2. ĽŅĴŅĶĩŀīŇĭŅĵįĸĕŀĚĔŅĶŐĕŖĚĨńĺŐĭĭĴňĪŇĻĪŅĚȮ(Directed Solidification)ȮĨƞŀıķĨŇĔĶĶĴ
ĕŀĚőĸľŃŏĴŊŗŀŏĔŇħĔŅĶŐĨĔľńĔȮĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚőĸľŃŏĬŊŗŀĚěŅĔŀŋĦľĳŌĴŇœħƟ 

3. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŒľƟŏľŖĬĩŉĚėĺŅĴěŜŅŏĮƦĬŐĸŃĕƟŀħňĕŀĚĔĶŃĭĺĬĔŅĶįĸŇĨħƟĺĵĔŅĶŐĕŖĚĨńĺŐĭĭĴň
ĪŇĻĪŅĚȮőħĵŏĜıŅŃŒĬőĸľŃĔĸŋƞĴȮSuper Alloy 

PRE 67304 ĺńĽħŋĪĬėĺŅĴĶƟŀĬȮ        1 (1-0-3) 
&Heat Resisting  Material' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶĪĬėĺŅĴĶƟŀĬŐĸŃĪĬœĲĕŀĚĺńĽħŋȮȮȮŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬĪĬėĺŅĴĶƟŀĬŐĸŃĪĬœĲȮȮŏľĸŖĔĔĸƟŅ

įĽĴĪĬėĺŅĴĶƟŀĬŐĸŃĪĬœĲȮȮȮŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴĪĬėĺŅĴĶƟŀĬȮőĸľŃįĽĴĔĸŋƞĴĬŇĔŏĔŇĸŐĸŃĔĸŋƞĴőėĭŀĸĪƢȮĝĬŇħĪĬ

ėĺŅĴĶƟŀĬȮ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 

           Ĵėŀ,0ȮKMUTT 

104            Ĵėŀ,0ȮKMUTT 

Fc_rȮPcqgqrgleȮ_lbȮȮDgpcȮPcqgqrgleȮmdȮK_rcpg_j*ȮȮFc_rȮ_lbȮDgpcȮpcqgqrgleȮA_p`mlȮ
Qrccj*ȮFc_rȮ_lbȮDgpcȮPcqgqrgleȮ?jjmwȮQrccj*ȮȮFc_rȮPcqgqrgleȮQr_gljcqqȮQrccj*ȮȮFc_rȮPcqgqrgleȮ
LgaicjȮ_lbȮAm`_jrȮ@_qcbȮ?jjmw 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĽĴĭńĨŇŏħƞĬŒĬőĸľŃĪĬėĺŅĴĶƟŀĬĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĪŅĚőĸľŃĺŇĪĵŅĕŀĚőĸľŃĪňŗŀŋĦľĳŌĴŇĽŌĚœħƟ 
3. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĚŅĬőĸľŃĪĬėĺŅĴĶƟŀĬŐĨƞĸŃĮĶŃŏĳĪœħƟœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PRE 67305 ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇœėĶőŀěňĬŇėĽƢ      1 (1-0-3) 
(Materials for Cryogenic Service) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬĕŀĚœėĶőŀěňĬŇėĽƢȮĽĴĭńĨŇĪŅĚĔĸĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĨŗŜŅĵŇŗĚĵĺħȮĺńĽħŋ

ĽŜŅľĶńĭŏĮƦĬĜĬĺĬėĺŅĴĶƟŀĬ 
Cryogenic Principles and Applications, Ultra Low-Temperature Materials 

Properties, Thermal Insulation 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚőĸľŃĪňŗŀŋĦľĳŌĴŇĨŗŜŅŐĸŃĔŅĶĮĶŃĵŋĔĨƢĔŅĶĬŜŅœĮŒĝƟĚŅĬœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĪŅĚőĸľŃĺŇĪĵŅĕŀĚőĸľŃĪňŗŀŋĦľĳŌĴŇĨŗŜŅœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĽĴĭńĨŇėĺŅĴŏĮƦĬĜĬĺĬœħƟ 

ĝŋħĺŇĝŅȮ674 ĝňĺĺńĽħŋŐĸŃėĺŅĴŏĕƟŅĔńĬœħƟ (Biomaterials and Biocompatibility) 
PRE 67401 ĝňĺĺńĽħŋŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬȮ       1 (1-0-3) 

&Biomedical Materials and Applications) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĝňĺĺńĽħŋĽŜŅľĶńĭĚŅĬŀŀĔŐĭĭŀŋĮĔĶĦƢĔŅĶŐıĪĵƢ: ĔĸŋƞĴőĸľŃȮŏĝƞĬȮŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴȮœĬœĪĬŀĸȮŐĸŃȮ

őĸľŃįĽĴŐĴĔĬňŏĞňĵĴȮŐĪĬĪŅĸńĴ; őĸľŃĪňŗŏĔŇħĮĢŇĔĶŇĵŅĔńĭŏĞĸĸƢĽŇŗĚĴňĝňĺŇĨȮŐĸŃĔĸŋƞĴőĸľŃŀŊŗĬȮŕ 
Materials in Medical Device Design; Metals Group e.g., Stainless Steel, Nitinol, 

Magnesium Alloy, Tantalum and Bioactive Metals and other Metals 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵŏľĨŋįĸŒĬĔŅĶĪňŗĔĸŋƞĴőĸľŃȮŏĝƞĬȮŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴȮœĬœĪĬŀĸȮŐĸŃȮőĸľŃįĽĴ
ŐĴĔĬňŏĞňĵĴȮŐĪĬĪŅĸńĴȮŏĮƦĬĪňŗĬŇĵĴŒĝƟŒĬĔŅĶįĸŇĨĝŇŘĬĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŐıĪĵƢœħƟ 

2. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚőĸľŃĪňŗĽŅĴŅĶĩŒĝƟŏĮƦĬĺńĽħŋŒĬĔĸŋƞĴȮBioactiveȮœħƟ 
3. ĽŅĴŅĶĩŏĮĶňĵĭŏĪňĵĭĽĴĭńĨŇŏĴŊŗŀĬŜŅœĮŒĝƟĚŅĬĕŀĚĺńĽħŋŒĬĔĸŋƞĴȮBioactiveȮœħƟ 

 
 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 

           Ĵėŀ,0ȮKMUTT 

105            Ĵėŀ,0ȮKMUTT 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬȮĔŅĶŏĽŊŗŀĴĽĳŅıȮŐĸŃėĺŅĴŏĽňĵľŅĵ  
ĝŋħĺŇĝŅȮ668 ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĮƚŀĚĔńĬ (Corrosion and Its Preventions) 

PRE 66801 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĻŅĽĨĶƢĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃ    1 (1-0-3) 
(Thermodynamics and Kinetics of Metallic Corrosion) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  
ıŊŘĬģŅĬľĸńĔĔŅĶŀŋĦľıĸĻŅĽĨĶƢĕŀĚĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃȮŀńĨĶŅĔŅĶĔńħĔĶƞŀĬȮěĸĻŅĽĨĶƢĕŀĚ

ĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃȮĝĬŇħŐĸŃĸńĔļĦŃĕŀĚĔŅĶĔńħĔĶƞŀĬőħĵĪńŗĺœĮȮĔŅĶĔńħĔĶƞŀĬŐĭĭĔńĸĺŅĬŇėȮŐĸŃĔŅĶ

ĪħĽŀĭŐĬĺőĬƟĴĕŀĚĔŅĶĔńħĔĶƞŀĬȮĕƟŀıŇěŅĶĦŅőħĵŒĝƟľĸńĔŏĻĶļģĻŅĽĨĶƢȮ 

Basic principles of Rfcpkmbwl_kgaqȮ_lbȮiglcrgaqȮmnȮkcr_jjgaȮamppmqgml,ȮRfcȮ
amkkmlȮdmpkqȮmdȮamppmqgml, general corrosions, galvanic corrosions,ȮamppmqgmlȮqsqacnrg`gjgrwȮ
rcqrq, andȮcamlmkgaȮamlqgbcp_rgmlq, 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĝĬŇħȮĸńĔļĦŃȮĪķļġňȮĕŀĚĔĶŃĭĺĬĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃȮŏĝƞĬȮĔŅĶĔńħ
ĔĶƞŀĬőħĵĪńŗĺœĮȮĔŅĶĔńħĔĶƞŀĬŐĭĭĔńĸĺŅĬŇėȮŏıŊŗŀŏĸŊŀĔŒĝƟőĸľŃŒľƟŏľĴŅŃĽĴœħƟ 

2. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃ  ĞŉŗĚěŃŏĮƦĬĮĶŃőĵĝĬƢŒĬĔŅĶįĸŇĨ
őĸľŃŐĸŃĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚőĸľŃŒľƟŏľĴŅŃĽĴĔńĭĸńĔļĦŃĚŅĬœħƟ 

3. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĚŅĬĺńĽħŋŏıŊŗŀĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬœħƟŀĵƞŅĚŏľĴŅŃĽĴőħĵıŇěŅĶĦŅĶƞĺĴĶŃľĺƞŅĚ
ľĸńĔĔŅĶĪŅĚőĸľŃĺŇĪĵŅĔńĭľĸńĔŏĻĶļģĻŅĽĨĶƢ  

PRE 66802 ĔŅĶŐĨĔľńĔěŅĔĔŅĶŏľĬňŗĵĺĬŜŅħƟĺĵĽŇŗĚŐĺħĸƟŀĴ     1 (1-0-3) 
ŐĸŃėĺŅĴŏĽňĵľŅĵĪňŗŏĔŇħěŅĔœŁőħĶŏěĬ    

(Environmentally Induced Cracking and Hydrogen Damages) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶĔńħĔĶƞŀĬĪňŗŏĔŇħěŅĔĔŅĶŏľĬňŗĵĺĬŜŅěŅĔėĺŅĴŏėƟĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĔńħĔĶƞŀĴĶƞĺĴĔńĭėĺŅĴĸƟŅ

ĨńĺŒĬőĸľŃȮėĺŅĴŏĽňĵľŅĵŐĸŃĔŅĶĔńħĔĶƞŀĬĪňŗŏĔŇħěŅĔĔŅĶŏľĬňŗĵĺĬŜŅĕŀĚœŁőħĶŏěĬȮ(HIC) ėĺŅĴŏĽňĵľŅĵĪňŗŏĔŇħ

ěŅĔœŁőħĶŏěĬȮHydrogen Attack, Hydrogen Blister, Precipitation of Internal Hydrogen, and 

Hydrogen Embrittlement ĔŅĶĔńħĔĶƞŀĬĶƞĺĴĔńĭĔŅĶĽŉĔĔĶƞŀĬ ŐĸŃĔĶĦňĻŉĔļŅ 

Environmentally and Stress induced cracking, corrosion fatigue in metals, failure 
on hydrogen induced cracking (HIC), hydrogen damage, erosion corrosion, case study and 
preventions of corrosions. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĝĬŇħȮĸńĔļĦŃȮĪķļġňȮĕŀĚĔĶŃĭĺĬĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃĪňŗŏĔŇħěŅĔ
ĔŅĶŏľĬňŗĵĺĬŜŅěŅĔėĺŅĴŏėƟĬŐĸŃĽŇŗĚŐĺħĸƟŀĴŏıŊŗŀŏĸŊŀĔŒĝƟőĸľŃŒľƟŏľĴŅŃĽĴœħƟ 
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2. ĽŅĴŅĶĩŀīŇĭŅĵĝĬŇħȮĸńĔļĦŃȮĪķļġňȮĕŀĚĔĶŃĭĺĬĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃĪňŗŏĔŇħěŅĔ
ĔŅĶĔńħĔĶƞŀĴĶƞĺĴĔńĭėĺŅĴĸƟŅĨńĺŒĬőĸľŃŏıŊŗŀŏĸŊŀĔŒĝƟőĸľŃŒľƟŏľĴŅŃĽĴœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĝĬŇħȮĸńĔļĦŃȮĪķļġňȮĕŀĚĔĶŃĭĺĬĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃĪňŗŏĔŇħěŅĔ
ĔŅĶŏľĬňŗĵĺĬŜŅĕŀĚœŁőħĶŏěĬŏıŊŗŀŏĸŊŀĔŒĝƟőĸľŃŒľƟŏľĴŅŃĽĴœħƟ 

4. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟőĸľŃŒľƟŏľĴŅŃĽĴĔńĭĽĳŅĺŃĪňŗŏĔŇħĔŅĶĔńħĔĶƞŀĬŐĭĭĨƞŅĚȮŕȮœħƟ 
5. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃ  ĞŉŗĚěŃŏĮƦĬĮĶŃőĵĝĬƢŒĬĔŅĶįĸŇĨ
őĸľŃŐĸŃĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚőĸľŃŒľƟŏľĴŅŃĽĴĔńĭĸńĔļĦŃĚŅĬœħƟ 

PRE 66803 ĔŅĶĔńħĔĶƞŀĬŐĭĭĕŋĴŐĸŃĔŅĶĔńħĔĶƞŀĬĨŅĴĕŀĭŏĔĶĬ    1 (1-0-3) 
(Pitting and Intergranular Corrosion) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶŏĔŇħĲƕĸƢĴĮƚŀĚĔńĬįŇĺ ĔŅĶĔńħĔĶƞŀĬŐĭĭĕŋĴȮĔŅĶĔńħĔĶƞŀĬŒĬěŋħŀńĭĝŊŘĬȮĔŅĶĔńħĔĔĶƞŀĬŒĨƟĝńŘĬ

ĜĬĺĬȮľĸńĔĔŅĶĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬĨŅĴĕŀĭŏĔĶĬŒĬĚŅĬŏĝŊŗŀĴŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴŐĸŃĺŇīňĔŅĶĮƚŀĚĔńĬȮĔŅĶŏĔŇħ

ĔŅĶŏĽňĵľŅĵŏĮƦĬĶƞŀĚŐėĭȮĔĶĦňĻŉĔļŅŐĸŃĔĶĶĴĺŇīňĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬŐĭĭĨƞŅĚȮŕȮ 

Passivity in metals, pitting corrosion, crevice corrosion, corrosion under 
insulation. Principles of intergranular corrosion in stainless steel welding and its preventions, 
Knifeline attack, case study and preventions of corrosions. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĝĬŇħȮĸńĔļĦŃȮĪķļġňȮĕŀĚĔĶŃĭĺĬĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃȮŏĝƞĬȮĔŅĶĔńħ
ĔĶƞŀĬŐĭĭĕŋĴȮĔŅĶĔńħĔĶƞŀĬŒĬěŋħŀńĭĝŊŘĬȮĔŅĶĔńħĔĔĶƞŀĬŒĨƟĝńŘĬĜĬĺĬȮĔŅĶĔńħĔĶƞŀĬĨŅĴĕŀĭ
ŏĔĶĬ 

2. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟőĸľŃŒľƟŏľĴŅŃĽĴĔńĭĽĳŅĺŃĪňŗŏĔŇħĔŅĶĔńħĔĶƞŀĬŐĭĭĨƞŅĚȮŕȮœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃ  ĞŉŗĚěŃŏĮƦĬĮĶŃőĵĝĬƢŒĬĔŅĶįĸŇĨ
őĸľŃŐĸŃĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚőĸľŃŒľƟŏľĴŅŃĽĴĔńĭĸńĔļĦŃĚŅĬœħƟ 

ĝŋħĺŇĝŅȮ669 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵĪŅĚőĸľŃĺŇĪĵŅ (Metallurgical Failure Analysis) 
PRE 66901 ıŊŘĬģŅĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėĺŅĴŏĽňĵľŅĵȮ     1 (1-0-3) 

&Fundamental  of Failure Analysis' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĕńŘĬĨŀĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵȮĔŅĶŏĽňĵľŅĵŐĭĭŏĮĶŅŃȮĔŅĶŏĽňĵľŅĵŐĭĭŏľĬňĵĺȮĔŅĶ

ŏĽňĵľŅĵŏĬŊŗŀĚěŅĔĔŅĶĸƟŅȮȮĔŅĶĽŉĔľĶŀȮĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔŀŋĦľĳŌĴŇ 

QrcnȮglȮD_gjspcȮ?l_jwqgq*ȮȮ@pgrrjcȮDp_arspc*ȮBsargjcȮDp_arspc*ȮD_rgesc*ȮUc_p*ȮȮ
Dp_arspcȮ_rȮFgefȮ_lbȮJmuȮRckncp_rspcs 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĕńŘĬĨŀĬŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵœħƟ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĽŅŏľĨŋŐĸŃĸńĔļĦŃĔŅĶŏĽňĵľŅĵĮĶŃŏĳĪĨƞŅĚȮŕȮŏĝƞĬȮĔŅĶŏĽňĵľŅĵŐĭĭŏĮĶŅŃȮ
ĔŅĶŏĽňĵľŅĵŐĭĭŏľĬňĵĺȮĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔĔŅĶĸƟŅȮȮĔŅĶĽŉĔľĶŀȮĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔ
ŀŋĦľĳŌĴŇœħƟ 

PRE 66902 ĔĸœĔĔŅĶŏĽňĵľŅĵŐĸŃĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĪňŗŏĔňŗĵĺĕƟŀĚȮ    1 (1-0-3) 
&Failure Mechanism and Related Environment Factors' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔĸœĔĔŅĶŏĽňĵľŅĵŐĭĭĨƞŅĚȮŕȮȮĔŅĶŐĨĔľńĔŐĭĭŏĮĶŅŃŐĸŃŐĭĭŏľĬňĵĺȮȮĔŅĶŏĽňĵľŅĵŐĭĭĸƟŅŐĸŃȮ

ĔŅĶĽŉĔľĶŀȮĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔĽŇŗĚŐĺħĸƟŀĴȮȮĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔĔŅĶįŋĔĶƞŀĬȮĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔȮȮ

œŁőħĶŏěĬȮĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚ 

D_gjspcȮKcaf_lgqkq;Ȯ@pgrrjcȮ_lbȮBsargjcȮDp_arspc;ȮD_rgescȮȮUc_p;ȮCltgpmlkclrȮ
?qqgqrcbȮAp_aigle;ȮAmppmqgmlȮD_gjspc;ȮFwbpmeclȮB_k_ec;ȮFgefȮRckncp_rspcȮD_gjspc 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔĸœĔĔŅĶŏĽňĵľŅĵĪŅĚĔĸŐĭĭĨƞŅĚȮ ŕȮ ŏĝƞĬȮĔŅĶŐĨĔľńĔŐĭĭŏĮĶŅŃŐĸŃŐĭĭ
ŏľĬňĵĺȮȮĔŅĶŏĽňĵľŅĵŐĭĭĸƟŅŐĸŃȮĔŅĶĽŉĔľĶŀȮĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔĽŇŗĚŐĺħĸƟŀĴȮȮĔŅĶŏĽňĵľŅĵ
ŏĬŊŗŀĚěŅĔĔŅĶįŋĔĶƞŀĬȮ ĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔœŁőħĶŏěĬȮ ĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔĔŅĶŒĝƟĚŅĬĪňŗ
ŀŋĦľĳŌĴŇĽŌĚœħƟ 

2. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚįĸĕŀĚĽŇŗĚŐĺħĸƟŀĴĨƞŀĔŅĶŏĔŇħėĺŅĴŏĽňĵľŅĵĪŅĚĔĸŐĭĭĨƞŅĚȮŕȮœħƟ 
ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃėĺĭėŋĴĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬ  
ĝŋħĺŇĝŅȮ681 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃ (Heat Treatment ofȮMetals)  

PRE68101ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ   1 (1-0-3) 
(Heat treatment of Aluminum Alloys) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  
ĪķļġňȮŐĸŃľĸńĔĔŅĶĕŀĚħŇĽőĸŏėĝńĬȮĨƞŀĔĸœĔĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚĕŀĚŀŃĸŌĴŇŏĬňĵĴ ĔŅĶėŊĬĨńĺ 

ĔŅĶŏĔŇħįĸŉĔŒľĴƞŐĸŃĔŅĶőĨĕŀĚĕĬŅħŏĔĶĬȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽĕŀĚĕŀĚŐĕŖĚŒĬŀŃĸŌĴŇŏĬňĵĴȮĔĶĶĴĺŇīňĪŅĚėĺŅĴ

ĶƟŀĬĨƞŅĚ ŕ ŒĬŀŃĸŌĴŇŏĬňĵĴȮŐĸŃŀīŇĭŅĵĩŉĚŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĨĸŀħěĬĔŅĶėĺĭėŋĴėŋĦĳŅıȮ 

Theories and principles of dislocation on strengthening mechanism of aluminum, 
recovery, recrystallization, and grain growth.ȮPhase transformation of solid inȮAluminum.Ȯ
Other heat treatment techniques emphasized on aluminum. Equipment and quality control. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽĕŀĚĕŀĚŐĕŖĚŒĬőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴœħƟ 
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2. ĽŅĴŅĶĩŀīŇĭŅĵĔĸœĔĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚħƟĺĵĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬŒĬőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴ
œħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĕńŘĬĨŀĬĕŀĚĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĨƞŅĚ ŕ ŒĬőĸľŃįĽĴŀŃĸŌĴŇŏĬňĵĴȮıĶƟŀĴ
ŏĝŊŗŀĴőĵĚĩŉĚĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĨƞŀĔŅĶėĺĭėŋĴėŋĦĳŅıœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PRE68102ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ    1 (1-0-3) 
(Heat treatment of Copper Alloys) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĪķļġňȮŐĸŃľĸńĔĔŅĶĕŀĚħŇĽőĸŏėĝńĬȮĨƞŀĔĸœĔĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚĕŀĚőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚ 

ĔŅĶėŊĬĨńĺ ĔŅĶŏĔŇħįĸŉĔŒľĴƞŐĸŃĔŅĶőĨĕŀĚĕĬŅħŏĔĶĬȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽĕŀĚĕŀĚŐĕŖĚŒĬőĸľŃįĽĴĔĸŋƞĴ

ĪŀĚŐħĚȮĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĨƞŅĚ ŕ ŒĬőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚȮŐĸŃŀīŇĭŅĵĩŉĚŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĨĸŀħěĬĔŅĶ

ėĺĭėŋĴėŋĦĳŅıȮ 

Theories and principles of dislocation on strengthening mechanism of copper 
base alloys, recovery, recrystallization, and grain growth.ȮPhase transformation of solid inȮ
copper base alloys.ȮOther heat treatment techniques emphasized on copper base alloys. 
Equipment and quality control. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽĕŀĚĕŀĚŐĕŖĚŒĬőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĔĸœĔĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚħƟĺĵĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬŒĬőĸľŃįĽĴĔĸŋƞĴ
ĪŀĚŐħĚœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĕńŘĬĨŀĬĕŀĚĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĨƞŅĚ ŕ ŒĬőĸľŃįĽĴĔĸŋƞĴĪŀĚŐħĚȮıĶƟŀĴ
ŏĝŊŗŀĴőĵĚĩŉĚĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĨƞŀĔŅĶėĺĭėŋĴėŋĦĳŅıœħƟŀĵƞŅĚŏľĴŅŃĽĴ  

PRE68103ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŏľĸŖĔĔĸƟŅįĽĴĨŗŜŅŐĸŃŏľĸŖĔĔĸƟŅįĽĴĽŌĚ  1Ȯ(1-0-3)
      (Heat Treatment of Low Alloyed Steels and High Alloyed Steels) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽĕŀĚŏľĸŖĔĔĸƟŅȮĔĶĶĴĺŇīňĔŅĶŀĭĝŋĭĕŀĚŏľĸŖĔĔĸƟŅįĽĴīŅĨŋįĽĴĨŗŜŅŐĸŃ

ŏľĸŖĔĔĸƟŅľĸƞŀįĽĴĽŌĚȮĔŅĶŀĭŀƞŀĬȮĔŅĶŀĭĮĔĨŇȮĔŅĶĝŋĭŐĕŖĚŐĸŃĔŅĶŀĭėŊĬœĲȮĔŅĶŀĭėĸŅĵėĺŅĴŏėƟĬĨĔėƟŅĚȮ

ĔŅĶŀĭŐĭĭŀŀĽŏĪĴŏĮŀĶŇŗĚŐĸŃĴŅĶƢŏĪĴŏĮŀĶŇŗĚȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĝŋĭŐĕŖĚĕŀĚŏľĸŖĔĔĸƟŅ 

Principle of phase transformation in steels, Heat treatment of low alloyed steels 
and high alloyed steels: Annealing, Normalizing, Hardening and Tempering, Stress Relief 
process, Austempering and Martempering, Hardenability of Steels. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽĕŀĚŏľĸŖĔĔĸƟŅœħƟ 
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2. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶŀĭĝŋĭĕŀĚŏľĸŖĔĔĸƟŅįĽĴīŅĨŋįĽĴĨŗŜŅŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴĽŌĚȮĔŅĶ
ŀĭŀƞŀĬȮĔŅĶŀĭĮĔĨŇȮĔŅĶĝŋĭŐĕŖĚŐĸŃĔŅĶŀĭėŊĬœĲȮĔŅĶŀĭėĸŅĵėĺŅĴŏėƟĬĨĔėƟŅĚȮĔŅĶŀĭŐĭĭ
ŀŀĽŏĪĴŏĮŀĶŇŗĚŐĸŃĴŅĶƢŏĪĴŏĮŀĶŇŗĚœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĝŋĭŐĕŖĚĕŀĚŏľĸŖĔĔĸƟŅœħƟ 
4. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĽĴĭńĨŇĪŅĚĔĸĪňŗĨƟŀĚĔŅĶ 

PRE68104ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŏľĸŖĔĔĸƟŅŐĸŃŏľĸŖĔľĸƞŀįĽĴĨŗŜŅŐĸŃįĽĴĽŌĚ 1 (1-0-3) 
&Heat Treatment of Low and High Alloyed Cast Steels and Cast Irons' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ŀŇĪīŇıĸĕŀĚīŅĨŋįĽĴŒĬŏľĸŖĔĔĸƟŅŐĸŃŏľĸŖĔľĸƞŀȮĔĶĶĴĺŇīňĔŅĶŀĭĝŋĭĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀįĽĴŐĸŃ

ŏľĸŖĔľĸƞŀįĽĴ ŏľĸŖĔĔĸƟŅľĸƞŀȮŏľĸŖĔĔĸƟŅľĸƞŀįĽĴīŅĨŋŐĴĚĔŅĬňĽĽŌĚȮŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴľĸƞŀȮŏľĸŖĔľĸƞŀȮŏľĸŖĔľĸƞŀ

įĽĴīŅĨŋőėĶŏĴňŗĵĴĽŌĚȮŏľĸŖĔľĸƞŀĬŇŏĔŇĸŁŅĶƢħȮ 

Effect of alloying elements in cast steels and cast irons. Heat treatment of cast 
steels and cast irons Cast Steels, High Manganese Steels, Stainless Steels, Cast Irons, High 
Chromium Cast Iron, Nickel Hard Cast Iron 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵŀŇĪīŇıĸĕŀĚīŅĨŋįĽĴŒĬŏľĸŖĔĔĸƟŅŐĸŃŏľĸŖĔľĸƞŀœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶŀĭĝŋĭĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀįĽĴŐĸŃŏľĸŖĔľĸƞŀįĽĴ ŏľĸŖĔĔĸƟŅľĸƞŀȮ
ŏľĸŖĔĔĸƟŅľĸƞŀįĽĴīŅĨŋŐĴĚĔŅĬňĽĽŌĚȮŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴľĸƞŀœħƟ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶŀĭĝŋĭĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀįĽĴŐĸŃŏľĸŖĔľĸƞŀįĽĴ ŏľĸŖĔľĸƞŀȮ
ŏľĸŖĔľĸƞŀįĽĴīŅĨŋőėĶŏĴňŗĵĴĽŌĚȮŏľĸŖĔľĸƞŀĬŇŏĔŇĸŁŅĶƢħœħƟ 

4. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĽĴĭńĨŇĪŅĚĔĸĪňŗĨƟŀĚĔŅĶ 
PRE68105ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃĔĸŋƞĴŏľĸŖĔ     1 (1-0-3) 

ŒĬĚŅĬŀŋĨĽŅľĔĶĶĴįĸŇĨĵŅĬĵĬĨƢȮ     
Ferrous Heat Treatment in Automotive Application'Ȯ 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĕŀĚĔĶĶĴĺŇīňĔŅĶŀĭĝŋĭĕŀĚŏľĸŖĔĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢȮĔŅĶŀĭŀƞŀĬȮĔŅĶĝŋĭŐĕŖĚĪńŘĚ

ĝŇŘĬȮĔŅĶŀĭĝŋĭįŇĺŐĕŖĚŐĭĭȮėŅĶƢĭŌœĶĞŇŗĚȮėŅĶƢőĭœĬœĨĶħƢħŇŗĚȮœĬœĨĶħƢħŇŗĚȮĔĶĶĴĺŇīňĔŅĶĝŋĭįŇĺŐĕŖĚħƟĺĵŏĮĸĺœĲȮĔŅĶĝŋĭ

įŇĺŐĕŖĚħƟĺĵĔŅĶŏľĬňŗĵĺĬŜŅœĲĲƚŅȮĨńĺĔĸŅĚĔŅĶŀĭĝŋĭȮŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶŀĭĝŋĭ 

Principles of heat treatment of steels in automotive industries: Annealing, Through 
Hardening, Surface Hardening, Carburizing, Carbo-nitriding, Nitriding, Flame Hardening, 
Induction Hardening, Quenching Media, Types of Furnace. 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔĶĶĴĺŇīňĔŅĶŀĭĝŋĭĕŀĚŏľĸŖĔĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢȮ ĔŅĶŀĭ
ŀƞŀĬȮĔŅĶĝŋĭŐĕŖĚĪńŘĚĝŇŘĬȮĔŅĶŀĭĝŋĭįŇĺŐĕŖĚŐĭĭȮėŅĶƢĭŌœĶĞŇŗĚȮėŅĶƢőĭœĬœĨĶħƢħŇŗĚȮœĬœĨĶħƢħŇŗĚœħƟ 

2. ĽŅĴŅĶĩŀīŇĭŅĵĔĶĶĴĺŇīňĔŅĶĝŋĭįŇĺŐĕŖĚħƟĺĵŏĮĸĺœĲȮĔŅĶĝŋĭįŇĺŐĕŖĚħƟĺĵĔŅĶŏľĬňŗĵĺĬŜŅœĲĲƚŅœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĨńĺĔĸŅĚĔŅĶŀĭĝŋĭȮŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶŀĭĝŋĭœħƟ 
4. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĽĴĭńĨŇĪŅĚĔĸĪňŗĨƟŀĚĔŅĶ 

ĺŇĝŅĪŅĚħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨ  
ĝŋħĺŇĝŅȮ682 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴıŊŘĬįŇĺ (Surface Science and Engineering)  

PRE 68201 ĨńĺŀĵƞŅĚĔŅĶŒĝƟĚŅĬĺŇĻĺĔĶĶĴıŊŘĬįŇĺ      1 (1-0-3) 
(Applications of Surface Engineering) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺŐĭĭĨƞŅĚȮŕȮľĸńĔĔŅĶıŊŘĬģŅĬĔŅĶŏėĸŊŀĭįŇĺŐĭĭĲƕĸƢĴĭŅĚȮŐĭĭœŀ

ĔŅĵĳŅıȮ(PVD-Coating) ĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵňĽŜŅľĶńĭĔŅĶŏėĸŊŀĭįŇĺħƟĺĵœŀĔŅĵĳŅıĽŜŅľĶńĭĔŅĶĮĶŃĵŋĔĨƢ
ĔŅĶŒĝƟĚŅĬĕńŘĬĽŌĚ 

Selecting Surface-treatment Technologies, Fundamentals of Thin-film 
Technology, Innovations in PVD Technology for High-performance Applications 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŒĬĔŅĶŏėĸŊŀĭįŇĺŐĭĭĲƕĸƢĴĭŅĚœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŒĬĔŅĶŏėĸŊŀĭįŇĺŐĭĭŐĭĭœŀĔŅĵĳŅıœħƟ 
3. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚľĸńĔĔŅĶıŊŘĬģŅĬŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĕńŘĬĽŌĚŒĬĔŅĶŏėĸŊŀĭįŇĺŐĭĭȮPVDȮœħƟ 
4. ĽŅĴŅĶĩŏĸŊŀĔĔĶŃĭĺĬĔŅĶĮĶńĭĮĶŋĚįŇĺĝŇŘĬĚŅĬœħƟĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶ 

PRE 68202  ŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺ       1 (1-0-3) 
(Coating Technology) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶŏėĸŊŀĭįŇĺŐĕŖĚħƟĺĵœŀŏėĴňħƟĺĵėĺŅĴĶƟŀĬȮĔŅĶŏėĸŊŀĭįŇĺŐĭĭȮŒĝƟ/œĴƞŒĝƟȮĔĶŃŐĽœĲĲƚŅȮŏĪėĬŇė

ĔŅĶŏėĸŊŀĭįŇĺŐĭĭœŀŏėĴňȮŏĪėĬŇėĔŅĶŏėĸŊŀĭįŇĺőħĵŒĝƟėĺŅĴĶƟŀĬŐĭĭŏĮĸĺœĲȮŐĸŃŐĭĭŀŅĶƢėȮ 
Thermal CVD Hard Material Coating, Electrodeposition Coating, Electroless 

Plating, CVD coating Technology, ThermalȮFlame and Arc Spraying Technology 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŒĬĔŅĶŏėĸŊŀĭįŇĺŐĕŖĚħƟĺĵœŀŏėĴňħƟĺĵėĺŅĴĶƟŀĬœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŒĬĔŅĶŏėĸŊŀĭįŇĺŐĭĭȮŒĝƟ/œĴƞŒĝƟȮĔĶŃŐĽœĲĲƚŅœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵŏĪėĬŇėĔŅĶŏėĸŊŀĭįŇĺŐĭĭœŀŏėĴňœħƟ 
4. ĽŅĴŅĶĩŀīŇĭŅĵŏĪėĬŇėĔŅĶŏėĸŊŀĭįŇĺőħĵŒĝƟėĺŅĴĶƟŀĬŐĭĭŏĮĸĺœĲȮŐĸŃŐĭĭŀŅĶƢėœħƟ 
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5. ĽŅĴŅĶĩŏĸŊŀĔĔĶŃĭĺĬĔŅĶĮĶńĭĮĶŋĚįŇĺĝŇŘĬĚŅĬœħƟĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶ 
PRE 68203  ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢįŇĺŏėĸŊŀĭ      1 (1-0-3) 

(Coating Characterization) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĽĩŅĬĳŅıĕŀĚįŇĺȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇįŇĺŏėĸŊŀĭȮœĨĶőĭőĸĵň 
Surface States, Characterization of coatings, Tribology 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 

1. ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭıŊŘĬįŇĺĪŅĚĺŇĻĺĔĶĶĴœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢıŊŘĬįŇĺĪŅĚĺŇĻĺĔĶĶĴœħƟ 
3. ĽŅĴŅĶĩŏĸŊŀĔŏĪėĬŇėŐĸŃĺŇīňĔŅĶĺŇŏėĶŅŃľƢıŊŘĬįŇĺœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
4. ĽŅĴŅĶĩŀīŇĭŅĵĻŅĽĨĶƢĪŅĚœĨĶőĭőĸĵňœħƟ 

ĝŋħĺŇĝŅȮ683 ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ (Forming Process Analysis) 
PRE 68301 ĔĸĻŅĽĨĶƢĕŀĚĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬ       1 (1-0-3) 

&Mechanics of Sheet Metal Forming) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬȮȮȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚĕŀĚŐįƞĬőĸľŃȮĔŅĶœĴƞŏĽĩňĵĶĕŀĚŐĶĚȮȮ

ĔŅĶħńħĕŀĚŐįƞĬőĸľŃȮĔŅĶĸŅĔĕŉŘĬĶŌĮĸŉĔĕŀĚŐįƞĬĪĶĚĔĶŃĭŀĔȮĔŅĶħńħŐĸŃħŉĚıĶƟŀĴĔńĬĕŀĚŐįƞĬőĸľŃȮĔŅĶĕŉŘĬ

ĶŌĮħƟĺĵĬŘŜŅ 

QfccrȮBcdmpk_rgmlȮNpmacqq*ȮȮBcdmpk_rgmlȮmdȮQfccr*ȮJm_bgleȮGlqr_`gjgrw*ȮȮȮ@clbgleȮ
mdȮQfccr*ȮAwjglbpga_jȮBccnȮBp_ugle*ȮAmk`glcbȮ@clbgleȮ_lbȮrclqgmlȮmdȮQfccr*ȮFwbpmdmpkgle 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟ 
2. ĽŅĴŅĶĩĶŃĭŋĮƤěěńĵĽŜŅėńĠĪňŗĽƞĚįĸĨƞŀĮĶŃĽŇĪīŇĳŅıĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬŐĨƞĸŃĮĶŃŏĳĪœħƟ 
3. ĽŅĴŅĶĩĶŃĭŋěŋħŏħƞĬ-ěŋħħƟŀĵĕŀĚĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟȮŐĸŃ
ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PRE 68302 ĔŅĶĺŇŏėĶŅŃľƢĔŅĶĕŉŘĬĶŌĮőĸľŃ       1 (1-0-3) 
(Metal Forming Analysis) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶĺŇŏėĶŅŃľƢėƞŅėĺŅĴŏėƟĬėĺŅĴŏėĶňĵħĪňŗŏĔŇħŒĬĕĦŃĕŉŘĬĶŌĮȮĔŅĶĺŇŏėĶŅŃľƢĽĴĔŅĶėĺŅĴıńĬīƢĕŀĚ

ėĺŅĴŏėƟĬėĺŅĴŏėĶňĵħŒĬĕĦŃĕŉŘĬĶŌĮȮĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮŐĭĭĨƞŅĚȮŕȮĨńĺŀĵƞŅĚŏĝƞĬȮŀńĮŏĮŀĶƢŏĭŅħƢȮȮ

ĽĸŇĮȮœĸĬƢȮŏĮƦĬĨƟĬȮȮĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮőħĵŒĝƟȮœĲœĬĨƢŏŀĸŇŏĴĬĪƢȮ 
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QrpcqqȮ_lqȮQrp_glȮ?l_jwqgqȮbspgleȮKcr_lȮDmpkgle*ȮAmlqrgrsrgtcȮCos_rgmlȮdmpȮKcr_jȮ
DmpkgleȮ?l_jwqgq*ȮȮKcr_jȮDmpkgleȮ?l_jwqgqȮ8ȮSnncpȮ@mslb*ȮQjgnȮJglc*ȮȮDglgrcȮCjckclrȮ?l_jwqgqȮ
dmpȮKcr_jȮDmpkgle 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĕŉŘĬĶŌĮœħƟ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢľŅėƞŅėĺŅĴŏėƟĬėĺŅĴŏėĶňĵħĪňŗŏĔŇħŒĬĕĦŃĕŉŘĬĶŌĮœħƟ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮħƟĺĵĺŇīňĔŅĶĨƞŅĚȮŕȮœħƟ 

PRE 68303 ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ        1 (1-0-3) 
(Forming Process Analysis) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŐĭĭĽŏĸĭȮȮĔŅĶĺŇŏėĶŅŃľƢŐĭĭĽĸŇĮœĸĬƢȮȮĔŅĶ

ĺŇŏėĶŅŃľƢŐĭĭŀńĮŏĮŀĶƢĭŅĺħƢȮȮȮĔŅĶĺŇŏėĶŅŃľƢħƟĺĵĔĶĶĴĺŇīƠœĲœĬĨƢŏŀĸŇŏĴĬĪƢȮ 

Metal Forming Analysis  Slab Analysis Slip-line Field Analysis Upper Bound 
Analysis   Finite Element Analysis 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĺŇīňĔŅĶĺŇŏėĶŅŃľƢĔŅĶĕŉŘĬĶŌĮŐĭĭĨƞŅĚȮŕȮœħƟ 
2. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĺŇīňĔŅĶŏėĶŅŃľƢĔŅĶĕŉŘĬĶŌĮŒĬĚŅĬĕŉŘĬĶŌĮĨƞŅĚȮŕȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PRE 68304 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟœĲœĬĨƢŏŀĸŇŏĴĬĨƢŒĬĔŅĶĕŉŘĬĶŌĮőĸľŃ      1 (1-0-3) 
(Application of Finite Element Method in Metal Forming) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĶŃŏĭňĵĭĺŇīňĔŅĶėŜŅĬĺĬŐĭĭœĲœĬĨƢŏŀĸŇŏĴĬĨƢȮȮȮĔŅĶėŜŅĬĺĬľŅėƞŅȮėĺŅĴŏėƟĬȮėĺŅĴŏėĶňĵħȮěŅĔœĲ

œĬĨƢŏŀĸŇŏĴĬĨƢȮȮĔŅĶėŜŅĬĺĬĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬěŅĔœĲœĬĨƢŏŀĸŇŏĴĬĪƢȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟœĲœĬĨƢŏŀĸŇŏĴĬĪƢŒĬĚŅĬȮ

ĪŋĭĕŉŘĬĶŌĮĶƟŀĬȮĚŅĬĶňħȮȮŐĸŃĚŅĬŀńħĕŉŘĬĶŌĮ 

DglgrcȮCjckclrȮKcrfmbȮQrpcqqȮ_lbȮQrp_glȮc_jasj_rgmlȮ`wȮDCKȮFc_rȮRp_lqdcpȮ
A_jasj_rgmlȮ`wȮDCKȮ?nnjga_rgmlȮmdȮDCKȮglȮDmpegle*ȮPmjjgleȮ_lbȮCvrpsqgml 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚœĲœĬĨƢŏŀĸŇŏĴĬĪƢœħƟȮ 
2. ĽŅĴŅĶĩėŜŅĬĺĬĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬěŅĔœĲœĬĨƢŏŀĸŇŏĴĬĪƢœħƟ 
3. ĽŅĴŅĶĩŒĝƟœĲœĬĨƢŏŀĸŇŏĴĬĪƢŒĬĚŅĬĕŉŘĬĶŌĮőĸľŃĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ĝŋħĺŇĝŅȮ685 ĺŇĻĺĔĶĶĴĔŅĶľĸƞŀőĸľŃĕńŘĬĽŌĚȮ(Advanced Foundry Engineering) 
PRE 68501ȮěŋħĭĔıĶƞŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŐĔƠĽŐĸŃĺŇīňĔŅĶŐĔƟœĕ    1 (1-0-3) 

(Gas Related Defects and Their Remedies) 
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ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĻŉĔļŅľĸńĔĔŅĶȮĔĶŃĭĺĬĔŅĶĕŀĚĬŘŜŅőĸľŃȮĔŅĶěŜŅĸŀĚĔŅĶœľĸĕŀĚĕŀĚŏľĸĺȮĮĢŇĔŇĶŇĵŅĕŀĚőĸľŃ

ŏľĸĺĔńĭĽŇŗĚŐĺħĸƟŀĴȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŐĔƠĽŒĬőĸľŃŏľĸĺȮĮĢŇĔŇĶŇĵŅŒĬŐĭĭľĸƞŀȮĭĶĶĵŅĔŅĻŒĬŐĭĭľĸƞŀȮĔŅĶŀńŘĬ
ŀŅĔŅĻȮįĸěŅĔĔŅĶœľĸĕŀĚőĸľŃŏľĸĺȮŐĔƠĽŒĬőĸľŃŏľĸĺȮŏĝƞĬȮĔŅĶŏĔŇħŐĔƠĽȮĔŅĶŏĔŇħĶŌıĶŋĬŒĨƟįŇĺĚŅĬľĸƞŀȮĔŅĶ
őĨĕŀĚĶŌıĶŋĬȮŏĮƦĬĨƟĬ 

Principles of liquid metal processing,ȮModelling of Fluid Flow. Reactions of the 
melt with its Environment,ȮTransport of gases in melts,ȮMold surface reactions, Mold 
atmosphere, Aggregate molds,ȮEntrainment,ȮEffect of Liquid flow,ȮGas porosity, Nucleation of 
gas porosity, Subsurface porosity, Growth of gas pores, Blowholes, 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵįĸĕŀĚĔĶŃĭĺĬĔŅĶĨƞŅĚȮŕȮĨƞŀĔŅĶŏĔŇħŐĔƠĽŒĬĬŘŜŅőĸľŃȮŏĝƞĬȮĔĶŃĭĺĬĔŅĶĕŀĚ
őĸľŃŏľĸĺȮĮĢŇĔŇĶŇĵŅĕŀĚőĸľŃŏľĸĺĔńĭĽŇŗĚŐĺħĸƟŀĴȮĮĢŇĔŇĶŇĵŅŒĬŐĭĭľĸƞŀȮĭĶĶĵŅĔŅĻŒĬŐĭĭ
ľĸƞŀœħƟ 

2. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚŐĔƠĽĨƞŀĔŅĶŏĔŇħěŋħĭĔıĶƞŀĚĝĬŇħĨƞŅĚȮŕȮŒĬĝŇŘĬĚŅĬľĸƞŀȮŏĝƞĬȮ
ĔŅĶŏĔŇħĶŌıĶŋĬŒĨƟįŇĺĚŅĬľĸƞŀȮĔŅĶőĨĕŀĚĶŌıĶŋĬ 

3. ĽŅĴŅĶĩĶŃĭŋŐĬĺĪŅĚĪňŗŏľĴŅŃĽĴŒĬĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨȮŏıŊŗŀŒľƟœħƟĝŇŘĬĚŅĬľĸƞŀĪňŗĴň
ėŋĦĳŅıœħƟ 

4. ĽŅĴŅĶĩĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟȮĶŌƟěńĔėŇħĺŇŏėĶŅŃľƢŐĸŃŏĽĬŀŐĬŃĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĪňŗ
ĩŌĔĨƟŀĚĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴěĶŇĚœħƟ 

PRE 68502ȮěŋħĭĔıĶƞŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐĕŖĚĨńĺŐĸŃĺŇīňĔŅĶŐĔƟœĕ    1 (1-0-3) 
&Solidification Related DefectsȮand Their Remedies'  
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĪķļġňĔŅĶŐĕŖĚĨńĺĕŀĚőĸľŃȮĔŅĶŏĔŇħĕŉŘĬĕŀĚőėĶĚĽĶƟŅĚȮĔŅĶěŜŅĸŀĚĔĶŃĭĺĬĔŅĶŐĕŖĚĨńĺĕŀĚőĸľŃȮ

ĔŅĶŏĔŇħőıĶĚľħĨńĺĶŃľĺƞŅĚĔŅĶŐĕŖĚĨńĺȮĔŅĶľħĨńĺŏĝŇĚŏĽƟĬȮĔŅĶĮĶńĭŐĨƞĚėŋĦĳŅıĬŘŜŅőĸľŃȮőėĶĚĽĶƟŅĚȮěŋħĭĔıĶƞŀĚ

ŐĸŃĽĴĭńĨŇĳŅĵľĸńĚĔŅĶľĸƞŀ 

Solidification Theories, Microstructures Evolutions, Modelling of Solidification 

Process, Shrinkage,ȮLinear contraction, Melt Treatment,ȮStructure, defects and properties of 

the finished casting, 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 

1. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĔŇħőėĶĚĽĶƟŅĚŐĸŃĔŅĶŐĕŖĚĨńĺĕŀĚőĸľŃœħƟ 
2. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚıķĨŇĔĶĶĴĔŅĶŏĔŇħőıĶĚľħĨńĺĶŃľĺƞŅĚĔŅĶŐĕŖĚĨńĺȮĔŅĶľħĨńĺŏĝŇĚŏĽƟĬȮ
őėĶĚĽĶƟŅĚȮĨƞŀĔŅĶŏĔŇħěŋħĭĔıĶƞŀĚŐĸŃĽĴĭńĨŇĳŅĵľĸńĚĔŅĶľĸƞŀœħƟ 
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3. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢěŋħĭĔıĶƞŀĚĪňŗŏĔŇħěŅĔĔŅĶŐĕŖĚĨńĺĕŀĚőĸľŃıĶƟŀĴŏĽĬŀŐĬĺĪŅĚŐĔƟœĕœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

4. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨȮőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŏıŊŗŀŒľƟœħƟ
ĝŇŘĬĚŅĬľĸƞŀĪňŗĴňėŋĦĳŅıœħƟ 

5. ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟȮĶŌƟěńĔėŇħĺŇŏėĶŅŃľƢŐĸŃŏĽĬŀŐĬŃĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĪňŗĩŌĔĨƟŀĚ
ĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴěĶŇĚœħƟ 

PRE 68503ȮĔŅĶěŜŅĸŀĚĔĶŃĭĺĬĔŅĶľĸƞŀőĸľŃ       1 (1-0-3) 
(Metal Casting Simulation) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶĪĭĪĺĬĪķļġňĔŅĶŐĕŖĚĨńĺĕŀĚőĸľŃŐĸŃĔĶŃĭĺĬĔŅĶœľĸȮıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦȮ

ĶŃŏĭňĵĭĺŇīňįĸĨƞŅĚěŜŅĔńħȮĔŅĶĽĶƟŅĚŏĴĝȮĔŅĶĔŜŅľĬħŏĚŊŗŀĬœĕĕŀĭŏĕĨŐĸŃĽĴĭńĨŇĕŀĚőĸľŃȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬ

ĔĶŃĭĺĬĔŅĶľĸƞŀŐĭĭĨƞŅĚȮŕȮĔŅĶĺŇŏėĶŅŃľƢįĸ 

Reviews of Solidification and Fluid Flow, Computational Fluid Dynamics, Finite 

Differences, Mesh Generation, Boundary Conditions and Metal Properties inputs, Applications 

in Various Casting Processes, Analysis of Result 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 

1. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚįĸěŅĔıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦȮĶŃŏĭňĵĭĺŇīňįĸĨƞŅĚěŜŅĔńħȮĔŅĶĽĶƟŅĚŏĴĝȮ
ĔŅĶĔŜŅľĬħŏĚŊŗŀĬœĕĕŀĭŏĕĨŐĸŃĽĴĭńĨŇĕŀĚőĸľŃȮĨƞŀĔŅĶŏĔŇħěŋħĭĔıĶƞŀĚĳŅĵľĸńĚĔŅĶľĸƞŀœħƟ 

2. ĽŅĴŅĶĩŀīŇĭŅĵįĸĕŀĚŐĨƞĸŃĮƤěěńĵŒĬĚŅĬľĸƞŀĪňŗĽƞĚįĸĨƞŀėĺŅĴĩŌĔĨƟŀĚŐĴƞĬĵŜŅŒĬĔŅĶěŜŅĸŀĚ
ĔŅĶœľĸĕŀĚĬŘŜŅőĸľŃœħƟ 

3. ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟȮĶŌƟěńĔėŇħĺŇŏėĶŅŃľƢŐĸŃŏĽĬŀŐĬŃĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĪňŗĩŌĔĨƟŀĚ
ĮĸŀħĳńĵŒĬŀŋĨĽŅľĔĶĶĴěĶŇĚœħƟ 

ĝŋħĺŇĝŅȮ686 őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚ 
PRE 68601 őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚȮ       1 (1-0-3) 

&Powder Metallurgy' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶĶĴĺŇīňĪŅĚħƟŅĬőĸľĔĶĶĴĺńĽħŋįĚȮĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĸńĔļĦŃ

ĕŀĚįĚĺńĽħŋȮĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮőĸľŃįĚȮŐĸŃĽĴĭńĨŇŐĸŃĔŅĶĬŜŅœĮŒĝƟ 
Introduction to Powder Metallurgy, Metal Powder Production and 

Characterization, Powder Shaping and Consolidation, Properties & Applications 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĔŅĶŏĸŊŀĔŒĝƟĝŇŘĬĽƞĺĬĪňŗįĸŇĨħƟĺĵȮP/M ŀĵƞŅĚŏľĴŅŃĽĴœħƟ 
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2. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĽĴĭńĨŇĕŀĚĝŇŘĬĽƞĺĬĪňŗįĸŇĨħƟĺĵȮP/MȮŐĸŃĔŅĶĬŜŅœĮŒĝƟœħƟ 
PRE 68602 ŏĪėőĬőĸĵňőĸľŃįĚȮ        1 (1-0-3) 

&Powder Metallurgy Technologies' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ŏĪėőĬőĸĵňĔŅĶįĸŇĨįĚőĸľŃȮŏĪėőĬőĸĵňĔŅĶĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮŐĸŃĔŅĶŀńħŐĬƞĬȮĔĶŃĭĺĬĔŅĶ

ľĸńĚěŅĔĔŅĶĕŉŘĬĶŌĮĶĺĴĪńŘĚĔŅĶėĺĭėŋĴėŋĦĳŅı 
Metal Powder Technologies, Powder Shaping and Consolidation Technologies, 

Secondary Operation and Quality Control 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚŏĪėőĬőĸĵňĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮŐĸŃĔŅĶŀńħŐĬƞĬĕŀĚįĚĺńĽħŋœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚŏĪėőĬőĸĵňĔĶŃĭĺĬĔŅĶľĸńĚěŅĔĔŅĶĕŉŘĬĶŌĮĶĺĴĪńŘĚĔŅĶėĺĭėŋĴėŋĦĳŅıœħƟ 

ĝŋħĺŇĝŅȮ687ȮĪķļġňŐĸŃŐĬĺĮĢŇĭńĨŇĕŀĚĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅ (Theory and Practice of Steel 
Making) 

PRE 68701 ĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮ       1 (1-0-3) 
&Iron and Steel Making' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔȮħƟĺĵĺŇīňŏĨŅıƞĬĸĴȮȮĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔħƟĺĵĺŇīňȮDirect Reduction 

ĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅħƟĺĵŏĨŅĩƞŅĬıƞĬŀŀĔĞŇŏěĬ ĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅħƟĺĵŏĨŅœĲĲƚŅĝĬŇħŀŅĶƢė  

ĔĶĶĴĺŇīňĔŅĶĪŜŅŒľƟŏľĸŖĔĽŃŀŅħħƟĺĵĺŇīňĽŋĠĠŅĔŅĻ  ĕńŘĬĨŀĬĔŅĶľĸƞŀŐĭĭĨƞŀŏĬŊŗŀĚ 

Blast Furnace Iron Making, Direct Reduction Iron Making, BOF Steel Making, EAF 
Steel Making, Vacuum Degassing of Steel, Continuous Steel Casting 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅħƟĺĵĺŇīňĨƞŅĚȮŕȮœħƟȮŏĝƞĬȮĔŅĶįĸŇĨŏľĸŖĔȮħƟĺĵĺŇīň
ŏĨŅıƞĬĸĴȮȮĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔħƟĺĵĺŇīňȮDirect Reduction ĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅħƟĺĵȮ
ŏĨŅĩƞŅĬıƞĬŀŀĔĞŇŏěĬ ĔĶĶĴĺŇīňĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅħƟĺĵŏĨŅœĲĲƚŅĝĬŇħŀŅĶƢėȮŏĮƦĬĨƟĬ 

2. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŒĬĔŅĶĪŜŅŒľƟŏľĸŖĔĽŃŀŅħœħƟ 
PRE 68702 ĔŅĶĶňħŏľĸŖĔȮ        1 (1-0-3) 

&Steel Rolling' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶŒĬĔŅĶŀŀĔŐĭĭĪŅĚőĸľŃĺŇĪĵŅĕŀĚŏľĸŖĔȮȮĔŅĶįĸŇĨŐĸŃĔŅĶľĸƞŀĕŀĚŏľĸŖĔĔĔĸƟŅȮȮ

ĪķļġňĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĩŅĺĶȮĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬŒĬĔĶŃĭĺĬĔŅĶĶňħȮŐĬĺĪŅĚĪŅĚőĸľŃĺŇĪĵŅĕŀĚ

ĔĶŃĭĺĬĔŅĶĶňħȮȮĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĕńŘĬĽŌĚ 
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Principles pf Metallurgical Design of Steels Making and Casting of Steel, Theory 
of Plastic Deformation, Heat Transfer in Rolling Process,  Metallurgical Aspect of the Rolling 
Process,  Advanced High Strength Steel Production 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĔĶŃĭĺĬĔŅĶĶňħŏľĸŖĔœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚŏľĸŖĔĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶĶňħœħƟȮŏĝƞĬȮĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĩŅĺĶȮ
ĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬȮŏĮƦĬĨƟĬ 

3. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĕńŘĬĽŌĚœħƟ 
PRE 68703 ĪķļġňŐĸŃĺŇīňĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅȮ      1 (1-0-3) 

&Theory and Practice of Steel Making' 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĕńŘĬĨŀĬĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮȮĕńŘĬĨŀĬĔŅĶĶňħĶƟŀĬŏľĸŖĔĔĸƟŅĪńŘĚŐĭĭĪĶĚĵŅĺŐĸŃĪĶĚŐĭĬȮ

ĕńŘĬĨŀĬĔŅĶĶňħŏĵŖĬŏľĸŖĔĔĸƟŅĪĶĚŐĭĬȮĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚŏľĸŖĔħƟĺĵėĺŅĴĶƟŀĬ 

Iron and Steel Making, Hot Rolling for Flat and Long Product of Steel, Cold 
Rolling for Flat Product for Steel, Heat Treatment of Steel 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĕńŘĬĨŀĬĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅœħƟȮ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĕńŘĬĨŀĬĔŅĶĶňħĶƟŀĬŐĸŃĶňħŏĵŖĬĕŀĚŏľĸŖĔĔĸƟŅĪńŘĚĪĶĚĵŅĺŐĸŃĪĶĚŐĭĬœħƟ 
3. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĪŅĚĔĸĕŀĚŏľĸŖĔľĸńĚĔŅĶĶňħĶƟŀĬȮ
ĶňħŏĵŖĬŐĸŃėĺŅĴěŜŅŏĮƦĬŒĬĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĕŀĚŏľĸŖĔħƟĺĵėĺŅĴĶƟŀĬ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟ  
ĝŋħĺŇĝŅȮ676 ĽĴĶĶĩĬŃŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟĕŀĚĺńĽħŋ (Materials Performance and Reliability)  

PRE 67601 ľĸńĔıŊŘĬģŅĬĔŅĶĨĶĺěĽŀĭģŅĬėĺŅĴŏĽňŗĵĚ     Ȯ 1 (1-0-3) 
ŐĸŃėĺŅĴŏľĴŅŃĽĴĨƞŀĔŅĶŒĝƟĚŅĬ  
(Fundamental of Risk Based Inspection and Fitness for service) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚŀŋĮĔĶĦƢĨƞŅĚȮŕȮȮȮĔŅĶľŅėƞŅėĺŅĴŏĽňŗĵĚȮĔŅĶŏĽňĵľŅĵŐĭĭĨƞŅĚȮŕȮȮĔŅĶ

ĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĚŅĬȮĕŀĚĺńĽħŋ 

Risk-Based Inspection,  Risk Determination, Identifying Deterioration Mechanisms 
and Failure Modes, Fitness for Service 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚœħƟ 
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2. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶĮĶŃŏĴŇĬ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĚŅĬĕŀĚĺńĽħŋœħƟ 

PRE 67602 ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĮĶŃĵŋĔĨƢŒĬėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶĔńħĔĶƞŀĬ  1 (1-0-3) 
(Fitness for Service  Application in Corrosion  Failure) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĺŇīňĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĚŅĬĕŀĚĺńĽħŋȮŒĬĔĶĦňĪňŗĺńĽħŋŏĔŇħĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔȮĔŅĶ

įŋĔĶƞŀĬȮ: ĔŅĶĽŌĠŏĽňĵŏĬŊŘŀőĸľŃ, ĔŅĶįŋĔĶƞŀĬŐĭĭĕŋĴľĸŋĴ, ĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔœŁőħĶŏěĬ 

Fitness for Service  Engineering Assessment Procedure,  Assessment General 
Metal Loss, Assessment of Local Metal Loss,  Assessment of Pitting Corrosion, Assessment of 
Hydrogen Blister and Hydrogen Damage 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
ĽŅĴŅĶĩŀīŇĭŅĵĺŇīňĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĚŅĬĕŀĚĺńĽħŋŒĬĔĶĦňĪňŗĺńĽħŋŏĔŇħĔŅĶŏĽňĵľŅĵ
ŏĬŊŗŀĚěŅĔĔŅĶįŋĔĶƞŀĬŐĸŃĔŅĶŏĽňĵľŅĵŏĬŊŗŀĚěŅĔœŁőħĶŏěĬœħƟ 

PRE 67603 ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĶŀĵĭĔıĶƞŀĚŐĭĭĶŀĵŐĨĔ   1 (1-0-3) 
(Fitness for Service Application in Crack-Like Flaws) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ľĸńĔĔŅĶĕŀĚĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔȮȮȮĔŅĶĬŜŅĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔœĮŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬ

ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĚŅĬȮȮȮĨńĺŀĵƞŅĚĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĝŇŘĬĚŅĬĪňŗĴňĶŀĵĶƟŅĺ 

Principle of Fracture Mechanics, Application of Fracture Mechanics, Concept of 
Fitness-For-Service, Example of Fitness-for-Service for crack-like Flaw 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŒĬĔŅĶĬŜŅĴŅŒĝƟĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĝŇŘĬĚŅĬĪňŗĴňĶŀĵĶƟŅĺœħƟ 

2. ĽŅĴŅĶĩĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĚŅĬĕŀĚĺńĽħŋŒĬĔĶĦňĪňŗĴňĶŀĵĶƟŅĺœħƟ 
PRE 67604 ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĽƞĺĬĮĶŃĔŀĭŀŋĦľĳŌĴŇĽŌĚ     1 (1-0-3) 

(Fitness for Service of High Temperature Components) 
ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĺŇīňĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĚŅĬȮȮĔŅĶĮĶŃŏĴŇĬĝŇŘĬĚŅĬĪňŗŒĝƟĚŅĬŒĬĝƞĺĚŀŋĦľĳŌĴŇĔŅĶŏĔŇħ

ĔŅĶėŊĭȮȮȮĕƟŀĴŌĸĽŜŅľĶńĭĔŅĶĺŇŏėĶŅŃľƢĔŅĶėŊĭȮȮĔŅĶĮĶŃŏĴŇĬŒĬĔĶĦňĔŅĶŏĔŇħœĲœľĴƟȮȮȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚőĸľŃ

ĺŇĪĵŅŐĸŃĔŅĶĮĶŃŏĴŇĬĽĴĭńĨŇĪŅĚĔĸĕŀĚőĸľŃĪňŗŏĔŇħœĲœľĴƟ 
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Fitness for Service Assessment Procedure, Assessment of Components Operating 
in The Creep Range, Material Data for Creep Analysis, Assessment of Fire Damage, Metallurgical 
Investigation and Evaluation of Mechanical Properties in Fire Damage Assessment 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĚŅĬĕŀĚĝŇŘĬĚŅĬĪňŗŒĝƟĚŅĬŒĬĝƞĺĚ
ŀŋĦľĳŌĴŇĽŌĚŐĸŃĔĶĦňĔŅĶŏĔŇħœĲœľĴƟœħƟ 

2. ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚĕƟŀĴŌĸĔŅĶĺŇŏėĶŅŃľƢĪŅĚőĸľŃĺŇĪĵŅĔńĭĔŅĶĮĶŃŏĴŇĬĽĴĭńĨŇĪŅĚĔĸŏıŊŗŀŒĝƟŒĬ
ĔŅĶĮĶŃŏĴŇĬŀŅĵŋŒĬĔĶĦňĝŇŘĬĚŅĬĪňŗŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚŐĸŃĔĶĦňĪňŗŏĔŇħœĲœľĴƟœħƟ  

ĔĸŋƞĴĺŇĝŅľńĺĕƟŀĻŉĔļŅıŇŏĻļ 
PRE 69001 ľńĺĕƟŀĻŉĔļŅıŇŏĻļ 1                                  1 (1-0-3) 
 (Special Topics I) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
 ĻŉĔļŅľńĺĕƟŀŒľĴƞ ŕ ĪňŗĪńĬĽĴńĵŐĸŃĔŜŅĸńĚŏĮƦĬĪňŗĽĬŒěŒĬħƟŅĬőĸľŃĺŇĪĵŅĔŅĵĳŅı ĞŉŗĚĶŅĵĸŃŏŀňĵħ
ĕŀĚĺŇĝŅěŃĪŜŅĔŅĶĔŜŅľĬħĕŉŘĬĴŅĨŅĴľńĺĕƟŀĪňŗĻŉĔļŅ 
 Teach the advanced topics of current research interests in physical metallurgy. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
ĽŅĴŅĶĩŀīŇĭŅĵĮĶŃŏħŖĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪňŗĬŜŅĴŅĻŉĔļŅŒĬħƟŅĬőĸľŃĺŇĪĵŅĔŅĵĳŅıœħƟ 

PRE 69002 ľńĺĕƟŀıŇŏĻļȮ2                 1 (1-0-3) 
 (Special Topics II) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
 ĻŉĔļŅľńĺĕƟŀŒľĴƞ ŕ ĪňŗĪńĬĽĴńĵŐĸŃĔŜŅĸńĚŏĮƦĬĪňŗĽĬŒĬĺĚĔŅĶŀŋĨĽŅľĔĶĶĴħƟŅĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ 
ĞŉŗĚĶŅĵĸŃŏŀňĵħĕŀĚĺŇĝŅěŃĪŜŅĔŅĶĔŜŅľĬħĕŉŘĬĴŅĨŅĴľńĺĕƟŀĪňŗĻŉĔļŅ 
 Teach the updated and interesting topics in manufacturing community related to 
process metallurgy. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
ĽŅĴŅĶĩŀīŇĭŅĵĮĶŃŏħŖĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪňŗĬŜŅĴŅĻŉĔļŅŒĬĺĚĔŅĶŀŋĨĽŅľĔĶĶĴħƟŅĬőĸľŃĺŇĪĵŅĔŅĶ
įĸŇĨœħƟ 

PRE 69101 ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ        2Ȯ&2+.+6' 
  &Research Methodology) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

 ĬŇĵŅĴŐĸŃĮĶŃŏĳĪĕŀĚĚŅĬĺŇěńĵȮĚŅĬĺŇěńĵŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅȮĺŇīňĔŅĶĬŇĵŅĴȮĮƤĠľŅȮĺŇīňĔŅĶ
ĔŜŅľĬħĽĴĴŋĨŇģŅĬȮŏĪėĬŇėĭŅĚĮĶŃĔŅĶĽŜŅľĶńĭĔŅĶĪħĽŀĭĽĴĴŋĨŇģŅĬȮŏĝƞĬȮĔŅĶĪħĽŀĭėĺŅĴĴňĬńĵĽŜŅėńĠȮĔŅĶ
ŀŀĔŐĭĭĔŅĶĪħĸŀĚȮŏĮƦĬĨƟĬ ĺŇīňĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĔŅĶŀƟŅĚŀŇĚȮěĶĶĵŅĭĶĶĦŒĬĔŅĶĺŇěńĵȮĔŅĶŏįĵŐıĶƞĚŅĬĺŇěńĵ 
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  Definition and Types of the Research. Research and Problem Solving. How to 
define the problem. How to formulate the hypothesis. Some techniques for hypothesis testing 
i.e. Significant testing, Design of Experiment (DOE) etc. Bibliography Search Tool and 
Bibliographic Citation. Research ethics. Research Publication. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩĬŇĵŅĴĮƤĠľŅŏıŊŗŀĨńŘĚőěĪĵƢĺŇěńĵ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĕńŘĬĨŀĬŐįĬĔŅĶĪŜŅĚŅĬĺŇěńĵ 
3. ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴľĴŅĵĕŀĚįĸĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬ 
4. ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
5. ĽŅĴŅĶĩŏĶňĵĭŏĶňĵĚĕƟŀĴŌĸěŅĔŐľĸƞĚĨƞŅĚȮŕȮŏıŊŗŀĔŅĶŀƟŅĚŀŇĚ 
6. ŏĸŊŀĔŒĝƟĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀĨƞŀĵŀħĚŅĬĺŇěńĵœħƟŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦ
ŒĬĺŇĝŅĝňı 

7. ĽŅĴŅĶĩŀīŇĭŅĵŐĬĺĪŅĚĪňŗĬńĔĺŇěńĵėĺĶĵŉħĩŊŀȮĮĶŃıķĨŇȮĮĢŇĭńĨŇȮŏıŊŗŀĶńĔļŅŐĸŃĽƞĚŏĽĶŇĴŏĔňĵĶĨŇ
ėŋĦĝŊŗŀŏĽňĵĚȮŐĸŃģŅĬŃĕŀĚėĺŅĴŏĮƦĬĬńĔĺŇěńĵĪňŗĴňėŋĦĳŅıȮĶĺĴĪńŘĚĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮĪŜŅ
ŒľƟŏĮƦĬĪňŗĵŀĴĶńĭĕŀĚĮĶŃĝŅėĴ ĺŇěńĵĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĶŃľĺƞŅĚĮĶŃŏĪĻ 

8. ĽŅĴŅĶĩĽŊŗŀĽŅĶĚŅĬĺŇěńĵŐĸŃĬŜŅŏĽĬŀĮĶŃŏħŖĬĔŅĶĔŅĶĺŇěńĵŒľƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵĨƞŅĚȮŕȮ
œħƟ 

9. ĽŅĴŅĶĩŐĽħĚŀŀĔĞŉŗĚĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 
PRE 69501 ĽńĴĴĬŅ 1         1Ȯ&1+.+3' 
  &Seminar I)   
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

 ŐĬŃĬŜŅŐľĸƞĚĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĔŅĶŐĭƞĚĔĸŋƞĴŀĚėƢėĺŅĴĶŌƟȮĺŇīňĔŅĶĽŊĭėƟĬőħĵŒĝƟėŜŅ
ĽŜŅėńĠȮĔŅĶĽŊĭėƟĬŐĭĭŀŀĬœĸĬƢȮĔŅĶěńħĔĸŋƞĴľńĺĕƟŀŀƟŅĚŀŇĚȮĔŅĶŒĝƟĶŃĭĭŀƟŅĚŀŇĚȮŏĪėĬŇėĔŅĶěńħĔŅĶĶŃĭĭŀƟŅĚŀŇĚ 

Introduction to academic and professional information sources, knowledge 
grouping, searching by keywords, online searching, reference grouping, reference systems, 
reference management techniques. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸěŅĔŐľĸƞĚĕƟŀĴŌĸėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
2. ĽŅĴŅĶĩěńħĔĸŋƞĴįĸĔŅĶĽŊĭėƟĬŒľƟŏĮƦĬĮĶŃőĵĝĬƢĔńĭĚŅĬĺŇěńĵ 
3. ĽŅĴŅĶĩŏĶňĵĭŏĶňĵĚįĸĔŅĶĽŊĭėƟĬĨŅĴĶŃĭĭĔŅĶŀƟŅĚŀŇĚŐĭĭĽŅĔĸ 
4. ŏĸŊŀĔŒĝƟĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀĨƞŀĵŀħĚŅĬĺŇěńĵĪŅĚħƟŅĬőĸľŃĺŇĪĵŅ
ŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı 
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5. ĽŅĴŅĶĩĽŊŗŀĽŅĶĚŅĬĺŇěńĵŐĸŃĬŜŅŏĽĬŀĮĶŃŏħŖĬĔŅĶĔŅĶĺŇěńĵŒľƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵĨƞŅĚȮ
ŕȮœħƟ 

6. ĽŅĴŅĶĩŐĽħĚŀŀĔĞŉŗĚĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 
PRE 69502 ĽńĴĴĬŅ 2        1Ȯ&1+.+3' 
  &Seminar III) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 
 ŏĮƦĬĔŅĶŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅįĸĚŅĬĺŇěńĵȮŐĸŃŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŒĬĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅȮŐĸŃ
ĭŋėėĸįŌƟŏĝňŗĵĺĝŅĠĪňŗœħƟĶńĭŏĝŇĠěŅĔĳŅĵĬŀĔȮĞŉŗĚĚŅĬĺŇěńĵŀŅěěŃŏĮƦĬĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢȮľĶŊŀ
ĮƤĠľŅĨƞŅĚ ŕȮŒĬĽŅĕŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
 Progress presentations and discussion by graduate students and involved 
outside speaker on Thesis research and Current problems in Metallurgical Engineering 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
3. ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
4. ĽŅĴŅĶĩŏĶňĵĭŏĶňĵĚĕƟŀĴŌĸěŅĔŐľĸƞĚĨƞŅĚȮŕȮŏıŊŗŀĔŅĶŀƟŅĚŀŇĚ 
5. ĽŅĴŅĶĩĽĶŋĮȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮĕƟŀĴŌĸěŅĔėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
6. ŏĸŊŀĔŒĝƟĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀĨƞŀĵŀħĚŅĬĪŅĚħƟŅĬőĸľŃĺŇĪĵŅŀĵƞŅĚ
ĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı 

7. ĽŅĴŅĶĩĽŊŗŀĽŅĶĚŅĬĺŇěńĵŐĸŃĬŜŅŏĽĬŀĮĶŃŏħŖĬĔŅĶĔŅĶĺŇěńĵŒľƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵ
ĨƞŅĚȮŕȮœħƟ 

8. ĽŅĴŅĶĩŐĽħĚŀŀĔĞŉŗĚĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 
PRE 69701  ĺŇĪĵŅĬŇıĬīƢ        /0ȮľĬƞĺĵĔŇĨ 
  &Thesis) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

 ĬńĔĻŉĔļŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢěŃĨƟŀĚĸĚĪŃŏĭňĵĬŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵȮȮŐĸŃėƟĬėĺƟŅħƟĺĵĨĬŏŀĚŒĬ
ĽŅĕŅĺŇĻĺĔĶĶĴőĸľĔŅĶĳŅĵŒĨƟėĺŅĴħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅěŃĨƟŀĚĪŜŅ
ĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭĺŇĪĵŅĬŇıĬīƢ 
 Each Student is required to undertake an individual research and/or 
development in the field of Metallurgical Engineering under supervision of advisor and 
teaching staffs. The essence of the thesis maybe either the fundamental theory, application 
or development. 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
3. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĪŅĚħƟŅĬőĸľŃĺŇĪĵŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
4. ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
5. ĽŅĴŅĶĩŏĶňĵĭŏĶňĵĚĕƟŀĴŌĸěŅĔŐľĸƞĚĨƞŅĚȮŕȮŏıŊŗŀĔŅĶŀƟŅĚŀŇĚ 
6. ĽŅĴŅĶĩĨńŘĚľńĺĕƟŀĔŅĶĺŇěńĵŏıŊŗŀĕĵŅĵĕŀĭŏĕĨėĺŅĴĶŌƟĕŀĚĨĬŏŀĚ 
7. ĽŅĴŅĶĩĺŅĚŐįĬĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵ 
8. ĽŅĴŅĶĩėĺĭėŋĴĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵ 
9. ĽŅĴŅĶĩŐĔƟœĕĮĶńĭĮĶŋĚįĸĚŅĬĺŇěńĵ 
10. ĽŅĴŅĶĩĽĶŋĮȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮĕƟŀĴŌĸěŅĔėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
11. ŏĸŊŀĔŒĝƟĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀĨƞŀĵŀħĚŅĬĺŇěńĵĪŅĚħƟŅĬőĸľŃĺŇĪĵŅ
ŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı 

12. ĽŅĴŅĶĩĽŊŗŀĽŅĶĚŅĬĺŇěńĵŐĸŃĬŜŅŏĽĬŀĮĶŃŏħŖĬĔŅĶĔŅĶĺŇěńĵŒľƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵ
ĨƞŅĚȮŕȮœħƟ 

13. ĽŅĴŅĶĩŐĽħĚŀŀĔĞŉŗĚĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ      6 ľĬƞĺĵĔŇĨ 
  &Industrial Research Study) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 
 ŏĮƦĬĺŇĝŅĪňŗĺƞŅħƟĺĵĔŅĶĻŉĔļŅėĺŅĴĶŌƟŐĸŃĔŅĶĪŜŅĚŅĬĺŇěńĵĕĬŅħŏĸŖĔŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴőĸľĔŅĶ
ĕŀĚĬńĔĻŉĔļŅȮőħĵĪňŗľńĺĕƟŀŐĸŃĔĶĦňĻŉĔļŅěŃœħƟĶńĭėĺŅĴŏľŖĬĝŀĭőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
 Individual studies and case studies in Metallurgical Engineering with permission 
of advisor, the topics related Welding Engineering will be assigned or approved by student's 
advisor. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
3. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĪŅĚħƟŅĬőĸľŃĺŇĪĵŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
4. ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
5. ĽŅĴŅĶĩŏĶňĵĭŏĶňĵĚĕƟŀĴŌĸěŅĔŐľĸƞĚĨƞŅĚȮŕȮŏıŊŗŀĔŅĶŀƟŅĚŀŇĚ 
6. ĽŅĴŅĶĩĨńŘĚľńĺĕƟŀĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅ 
7. ĽŅĴŅĶĩĺŅĚŐįĬĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵ 
8. ĽŅĴŅĶĩėĺĭėŋĴĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 

           Ĵėŀ,0ȮKMUTT 

122            Ĵėŀ,0ȮKMUTT 

9. ĽŅĴŅĶĩŐĔƟœĕĮĶńĭĮĶŋĚįĸĚŅĬĺŇěńĵ 
10. ĽŅĴŅĶĩĽĶŋĮȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮĕƟŀĴŌĸěŅĔėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
11. ŏĸŊŀĔŒĝƟĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀĨƞŀĵŀħĚŅĬĺŇěńĵĪŅĚħƟŅĬőĸľŃ
ĺŇĪĵŅŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı 

12. ĽŅĴŅĶĩĽŊŗŀĽŅĶĚŅĬĺŇěńĵŐĸŃĬŜŅŏĽĬŀĮĶŃŏħŖĬĔŅĶĔŅĶĺŇěńĵŒľƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵ
ĨƞŅĚȮŕȮœħƟ 

13. ĽŅĴŅĶĩŐĽħĚŀŀĔĞŉŗĚĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 
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ĳŅėįĬĺĔȮĕ,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

ľĴĺħĺŇĝŅıŊŘĬģŅĬĳŅļŅŀńĚĔķļ  ľĴĺħĺŇĝŅıŊŘĬģŅĬĳŅļŅŀńĚĔķļ   
LNG 550 ȮĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭ

ĭńĦĤŇĨĻŉĔļŅȮ(Remedial English Course for 
PostȮGraduate Students) 

2 (1-2-6) 
 

LNG 550 ȮĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮ(Remedial English Course for 
PostȮGraduate Students) 

2 (1-2-6) 
 

ėĚŏħŇĴ 

LNG 600 ȮĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶ
ĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(In-sessional English Course for Post 
Graduate Students) 

3 (2-2-9' 

 

LNG 600 ȮĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶ
ĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(In-sessional English Course for Post 
Graduate Students) 

3 (2-2-9' 

 
ėĚŏħŇĴ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 40ȮľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 40ȮľĬƞĺĵĔŇĨ  
ĶľńĽĮĶŃěŜŅĺŇĝŅ  ĶľńĽĮĶŃěŜŅĺŇĝŅ   
PRE  PRE   
ľĴĺħĺŇĝŅĮĶńĭıŊŘĬ 3ȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅĮĶńĭıŊŘĬ 3ȮľĬƞĺĵĔŇĨ  
PRE 653 ĺńĽħŋĺŇĻĺĔĶĶĴ                                  

             (Engineering Materials) 
3Ȯ(3-0-9) PRE 55001  ľĸńĔĔŅĶĪŅĚőĸľŃĺŇĪĵŅĔŅĵĳŅı 

(Physical Metallurgy Principles) 
3Ȯ(3-0-9) ĮĶńĭĝŊŗŀŐĸŃĶľńĽĺŇĝŅ 

Ĕ,ȮȮľĴĺħĺŇĝŅĭńĚėńĭ  ĕ. ľĴĺħĺŇĝŅĭńĚėńĭ   

PRE 601  ĔŅĶŏĔŇħĕŉŘĬĕŀĚőėĶĚĽĶƟŅĚěŋĸĳŅėŐĸŃĽĴĭńĨŇĪňŗœħƟĴŅ
ĕŀĚőĸľŃ 

             (Microstructural Evolution and Its Resultant 
Properties in Metals) 

3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

PRE 602 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ 3 (3-0-9)   ĮĶńĭŏĮƦĬĺŇĝŅŏĸŊŀĔ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

             (Transport Phenomena in Process  

             Metallurgy) 
PRE 691ȮȮĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ 

            (Research Methodology) 
3 (3-0-9) PRE 69101ȮȮĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ 

                 (Research Methodology) 
2 (2-0-6) ĮĶńĭĸħľĬƞĺĵĔŇĨȮŏĮĸňŗĵĬĶľńĽĺŇĝŅȮĮĶńĭĶŅĵĺŇĝŅ 

ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶŏıŇŗĴŐĸŃĨńħ
ŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

PRE 695   ĽńĴĴĬŅ 

            (Seminar) 

1 (1-0-3) 

 

PRE 69501  ĽńĴĴĬŅȮ1 

                 (Seminar I) 
1 (1-0-3) 

ĮĶńĭŏıŇŗĴľĬƞĺĵĔŇĨȮŏĮĸňŗĵĬĶľńĽĺŇĝŅ  ĮĶńĭĶŅĵĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶŏıŇŗĴŐĸŃĨńħ
ŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ  

PRE 69502  ĽńĴĴĬŅȮ2 
                 (Seminar II) 

1 (1-0-3) 

ĕ,ȮȮľĴĺħĺŇĝŅŏĸŊŀĔ 

&ŐįĬȮĔ 2 :15 ľĬƞĺĵĔŇĨ, ŐįĬȮĕȮ: 21 ľĬƞĺĵĔŇĨ' 
 ĕ. ľĴĺħĺŇĝŅŏĸŊŀĔ 

&ŐįĬȮĔ 2 :24 ľĬƞĺĵĔŇĨ, ŐįĬȮĕȮ: 30 ľĬƞĺĵĔŇĨ' 
  

ĔĸŋƞĴĺŇĝŅħƟŅĬĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪ  ĔĸŋƞĴĺŇĝŅħƟŅĬĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪ   
  ĝŋħĺŇĝŅȮ602 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ   
PRE 602  ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ 

(Transport Phenomena in Process 
Metallurgy) 

3 (3-0-9) PRE 60201 ĔŅĶœľĸĕŀĚĕŀĚœľĸ   
(Fluid Flow )   

PRE 60202 ĔŅĶĩƞŅĵőŀĬĴĺĸ   
(Mass Transfer)  

PRE 60203 ĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬ   
(Heat Transfer) 

1 (1-0-3) 
 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚĔŅĵĳŅı  ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚĔŅĵĳŅı   
  ĝŋħĺŇĝŅ 651ŐįĬĳŌĴŇĽĴħŋĸĕŀĚŏĲĽŐĭĭľĸŅĵŀĚėƢĮĶŃĔŀĭ   



 

 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 

           Ĵėŀ,0ȮKMUTT 125 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

PRE 651  ŐįĬĳŌĴŇĽĴħŋĸĕŀĚŏĲĽŐĭĭľĸŅĵŀĚėƢĮĶŃĔŀĭ 

             (Multicomponent Phase Equilibria) 
3 (3-0-9) PRE 65101 ľĸńĔĔŅĶĕŀĚŐįĬĳŌĴŇĽĴħŋĸ  

(Principles of Phase Equilibrium)   

PRE 65102  ĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚŐįĬĳŌĴŇĽĴħŋĸ  
(Applications of Phase Equilibrium) 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

  ĝŋħĺŇĝŅ 652ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĕŀĚŐĕŖĚ   
PRE 652 ĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĕŀĚŐĕŖĚ 

            (Transformation of Solids) 
3 (3-0-9) 

 
 

PRE 65201 ĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽȮ    

&Phase Transformation) 
1 (1-0-3) ĮĶńĭĝŊŗŀĺŇĝŅĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭ

ľĬƞĺĵĔŇĨȮĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
őħĵĴňĔŅĶŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

PRE 659   ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚįĸŉĔ 
(Crystallographic Analysis) 

3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚĔĸ  ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚĔĸ   
  ĝŋħĺŇĝŅȮ661 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔ   
PRE 661   ĔĸœĔĔŅĶŐĨĔľńĔ 
            (Fracture Mechanics) 

3 (3-0-9) PRE 66101  ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĕńŘĬıŊŘĬģŅĬ    
(Fundamental of Fracture Mechanics)  

PRE 66102  ĔŅĶŐĨĔľńĔŐĸŃĔŅĶĸƟŅĕŀĚőĸľŃȮ   
(Fracture and Fatigue of Metals)  

PRE 66103  ĔŅĶĺŇŏėĶŅŃľƢįŇĺľĬƟŅŐĨĔľńĔĕŀĚőĸľŃ   
(Fractography of Metal) 

PRE 66104  ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŐĭĭĵŊħľĵŋƞĬŏĝŇĚŏĽƟĬŐĸŃȮ
ĵŊħľĵŋƞĬ+ĩŅĺĶ   

1 (1-0-3)  
 

1 (1-0-3)  
 

1 (1-0-3)  
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

(Linear Elastic and Elastic Plastic Fracture 
Mechanics) 

  ĝŋħĺŇĝŅȮ662  ĔĸœĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŒĬĕŀĚŐĕŖĚĽńĦģŅĬ   
PRE 662ȮȮ ĔĸœĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŒĬĕŀĚŐĕŖĚĽńĦģŅĬ 
             (Deformation Mechanisms in       
              Crystalline Solids) 

3 (3-0-9) PRE 66201 ĔĸœĔĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĩŅĺĶŒĬĕŀĚŐĕŖĚĪňŗĴň
ĽńĦģŅĬȮ     
(Plastic Deformation Mechanisms in 
Crystalline Solids) 

PRE 66202 ĔĶŃĭĺĬĔŅĶĔŅĶŏĮĸňŗĵĬĶŌĮȮ   

(Deformation Processing) 

1 (1-0-3)  
 

 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

  ĝŋħĺŇĝŅȮ663  ıķĨŇĔĶĶĴĪŅĚĔĸĕŀĚőĸľŃ   
PRE 663ȮȮ ıķĨŇĔĶĶĴĪŅĚĔĸĕŀĚőĸľŃ 
             (Mechanical Behavior of Metals) 

3 (3-0-9) PRE 66301 ĔĸœĔĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŒĬőĸľŃ 
&Strengthening Mechanisms in Metals' 

PRE 66302 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĽŌĚȮ  
&Material Behavior at High Temperature' 

PRE 66303 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĨŗŜŅȮ   

&Material Behavior at Low Temperature' 

1 (1-0-3) 
 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ  

PRE 664  ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĕŀĚŐĕŖĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ(Thermodynamics of Solids) 

3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚŏėĴň  ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľĔŅĶĪŅĚŏėĴň   
  ĝŋħĺŇĝŅȮ665ȮőĸľŃĺŇĪĵŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢ   



 

 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 

           Ĵėŀ,0ȮKMUTT 127 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

PRE 665   őĸľŃĺŇĪĵŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢ 
             (Applied Chemical Metallurgy) 

3 (3-0-9) PRE 66501ȮĔĶŃĭĺĬĔŅĶŏĨĶňĵĴŐĶƞŐĸŃĔŅĶĩĸŋĚőħĵŒĝƟėĺŅĴ
ĶƟŀĬ   
(Ore Dressing andȮPyrometallurgical 
Extraction Process) 

PRE 66502ȮĔŅĶĩĸŋĚőĸľŃőħĵŒĝƟœĲĲƚŅ     

(Electrometallurgical Extraction Process) 

1 (1-0-3) 
 
 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

  ĝŋħĺŇĝŅȮ666 őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĔĸŋƞĴ
ŏľĸŖĔ 

  

PRE 666ȮȮ őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĔĸŋƞĴ
ŏľĸŖĔ 

             (Ferrous Metallurgy and Its Processing) 

3 (3-0-9) PRE 66601 őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅ 
&Steel Metallurgy and Its Properties) 

PRE 66602  ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔĔĸƟŅ   
(Steel Processing and Its Application) 

PRE 66603 őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĨƞŅĚȮŕȮĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀȮ 
(Steel Casting Metallurgy and Its 
Properties) 

PRE 66604 őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔľĸƞŀ 
(Cast Iron Metallurgy and Its Properties) 

PRE 66605 ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔľĸƞŀ 
(Cast Iron Processing and Its Application) 

PRE 66606 ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬŏľĸŖĔľĸƞŀįĽĴ
ŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴ (Cast Alloy Steel and 

1 (1-0-3)  
 

1 (1-0-3) 
 

1 (1-0-3) 
 
 

1 (1-0-3) 
 

1 (1-0-3) 
 

1 (1-0-3) 
 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 



 

 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

Alloy Cast Iron Processing and Its 
Application) 

PRE 66607 ŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĕńŘĬĽŌĚȮ  
 ȮȮȮȮ&Advance High Strength Steel' 

 
 

1 (1-0-3) 

  ĝŋħĺŇĝŅȮ667 őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĬŀĔ
ĔĸŋƞĴŏľĸŖĔ 

  

PRE 667ȮȮ őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĬŀĔ
ĔĸŋƞĴŏľĸŖĔ 

             (Nonferrous Metallurgy and Its     
              Processing) 

3 (3-0-9) PRE 66701  őĸľŃĺŇĪĵŅĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴ
ŏěŊŀȮ 
&Aluminum Alloys Metallurgy' 

PRE 66702 ĔŅĶŏĸŊŀĔŒĝƟĚŅĬŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴ
ŏěŊŀ        
(AluminumȮAlloys Selection) 

PRE 66703 ĔĶŃĭĺĬĔŅĶįĸŇĨŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴ
ŏěŊŀ Ȯ       
(Aluminum Production) 

PRE 66704 őĸľŃĺŇĪĵŅĕŀĚĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ 
(CopperȮAlloys Metallurgy) 

PRE 66705 ĔŅĶŏĸŊŀĔŒĝƟĚŅĬĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ ȮȮ
(Copper Base Alloy Selection) 

PRE 66706 ĔĶŃĭĺĬĔŅĶįĸŇĨĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ
(Copper Base Alloys Production) 

1 (1-0-3) 
 
 
 

1 (1-0-3) 
 
 

1 (1-0-3) 
 
 

1 (1-0-3) 
 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 



 

 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

PRE 66707 őĸľŃĔĸŋƞĴŐĴĔĬňŏĞňĵĴįĽĴŐĸŃĽńĚĔŃĽňįĽĴ 
(Magnesium and Zinc Alloys) 

PRE 66708 őĸľŃŐĭĭĭŇĨŐĸŃőĸľŃĴňėŋĦėƞŅ  
(Babbit and Precious metal) 

 
1 (1-0-3) 

 
1 (1-0-3) 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋ  ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋ   
PRE 655Ȯ ĺŇīňĔŅĶĺŇŏėĶŅŃľƢėŋĦĸńĔļĦŃĕŀĚıŊŘĬįŇĺŐĸŃ

ľĬƟŅĽńĴįńĽ 
            (Methods of Surface and Interface 

Characterization) 

3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

PRE 656 ĔŅĶľńĔŏľŐĸŃőėĶĚĽĶƟŅĚěŋĸĳŅė 
             (Diffraction and Structure) 

3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

PRE 657 ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚěŋĸĳŅėŏĝŇĚĮĶŇĴŅĦ 
(Quantitative Analysis of  

             Microstructure) 

3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

  ĝŋħĺŇĝŅȮ658 ĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃ   
PRE 658 ĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃ  
            (Metals Testing and  
             Characterization) 

3 (3-0-9) PRE 65801 ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚőĸľŃȮ  
 ȮȮȮȮ(Metallographic Analysis) 
PRE 65802 ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĕŀĚőĸľŃȮ  

&Metals Characterization Techniques' 
PRE 65803ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬěŋĸĪĶĶĻĬƢĻŅĽĨĶƢŏĝŇĚėŋĦĳŅı

ŐĸŃĮĶŇĴŅĦȮ   

1 (1-0-3) 
 

1 (1-0-3) 
 

1 (1-0-3) 
 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

(Applications of QualitativeȮand 
Quantitative Microscopy) 

PRE 65804 ĔŅĶĪħĽŀĭĪŅĚĔĸȮ   
 ȮȮȮȮ&Mechanical Testing' 

 
 

1 (1-0-3) 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŏĸŊŀĔŐĸŃŀŀĔŐĭĭĺńĽħŋ  ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŏĸŊŀĔŐĸŃŀŀĔŐĭĭĺńĽħŋ   
PRE 671  ĔŅĶŏĸŊŀĔŒĝƟȮĔŅĶŀŀĔŐĭĭȮŐĸŃŏĻĶļģĻŅĽĨĶƢĕŀĚ

ĺńĽħŋ 
            (Materials Selection, Design, and 

Economics) 

3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

  ĝŋħĺŇĝŅȮ672 ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀ   
PRE 672  ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀ 
            (Casting Design) 

3 (3-0-9) PRE 67201 ıĸĻŅĽĨĶƢĔŅĶœľĸĕŀĚĬŘŜŅőĸľŃĽŜŅľĶńĭĶŃĭĭěƞŅĵ
ĬŘŜŅőĸľŃ    
(Fluid Dynamics for Gating Systems) 

PRE 67202 ĔŅĶŀŀĔŐĭĭĔĶŃĽĺĬŐĸŃœĽƟŐĭĭ    
(Pattern and Core Design) 

 
PRE 67203 ĔŅĶŀŀĔŐĭĭŐĸŃėŜŅĬĺĦĶŃĭĭĮƚŀĬŏĨŇĴĬŘŜŅőĸľŃ  

(Feeding Design and Calculation) 
PRE 67204 ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀĽŜŅľĶńĭĚŅĬľĸƞŀŐĭĭĜňħ   

(Die Casting Design) 

1 (1-0-3) 
 
 

1 (1-0-3) 
 
 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 



 

 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

  ĝŋħĺŇĝŅȮ673 ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚŐĸŃ
ŀŋĦľĳŌĴŇĨŗŜŅ 

  

PRE 673 ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚŐĸŃȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ ŀŋĦľĳŌĴŇĨŗŜŅ 
            (Materials for ElevatedȮTemperature and 

Cryogenic Service) 

3 (3-0-9) PRE 67301 ľĸńĔĔŅĶĕŀĚĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚ   
(Principles of Materials for Elevated 
Temperature) 

PRE 67302 ĔĶĦňĻŉĔļŅĕŀĚőĸľŃĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇ
ĽŌĚȮ  

(Case Studies in Metal for Elevated 
Temperature) 

PRE 67303 ĔĶŃĭĺĬĔŅĶįĸŇĨħƟĺĵĔŅĶŐĕŖĚĨńĺŐĭĭĴňĪŇĻĪŅĚ Ȯ 

(Directional Solidification Processing) 
PRE 67304 ĺńĽħŋĪĬėĺŅĴĶƟŀĬȮ   
 ȮȮȮȮ&Heat Resisting  Material' 
PRE 67305 ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇœėĶőŀěňĬŇėĽƢ  
 ȮȮȮȮ(Materials for Cryogenic Service) 

1 (1-0-3) 
 
 

1 (1-0-3) 
 
 
 

1 (1-0-3) 
 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

  ĝŋħĺŇĝŅȮ674  ĝňĺĺńĽħŋŐĸŃėĺŅĴŏĕƟŅĔńĬœħƟ   
PRE 674ȮȮĝňĺĺńĽħŋŐĸŃėĺŅĴŏĕƟŅĔńĬœħƟ 
             (Biomaterials and Biocompactibility) 

3 (3-0-9) PRE 67401 ĝňĺĺńĽħŋŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬȮ   
 ȮȮȮȮ&Biomedical Materials and Applications) 

1 (1-0-3) ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

PRE 675  ĬŇŏĺĻĬƢŏĝŇĚĺńĽħŋ 
              (Materials Ecology) 

3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬȮĔŅĶŏĽŊŗŀĴĽĳŅıȮŐĸŃ
ėĺŅĴŏĽňĵľŅĵ 

 ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬȮĔŅĶŏĽŊŗŀĴĽĳŅıȮŐĸŃ
ėĺŅĴŏĽňĵľŅĵ 

  

  ĝŋħĺŇĝŅȮ668 ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĮƚŀĚĔńĬ   
PRE 668ȮȮ ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĮƚŀĚĔńĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ (Corrosion and its preventions) 

3 (3-0-9) PRE 66801 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĻŅĽĨĶƢĔŅĶĔńħĔĶƞŀĬĕŀĚ
őĸľŃȮ 
(Thermodynamics and Kinetics of 
Metallic Corrosion)   

PRE 66802 ĔŅĶŐĨĔľńĔěŅĔĔŅĶŏľĬňŗĵĺĬŜŅħƟĺĵĽŇŗĚŐĺħĸƟŀĴŐĸŃ
ėĺŅĴŏĽňĵľŅĵĪňŗŏĔŇħěŅĔœŁőħĶŏěĬ  
(Environmentally Induced Cracking and 
Hydrogen Damages) 

 
PRE 66803 ĔŅĶĔńħĔĶƞŀĬŐĭĭĕŋĴŐĸŃĔŅĶĔńħĔĶƞŀĬĨŅĴĕŀĭ

ŏĔĶĬ  
(Pitting and Intergranular Corrosion) 

1 (1-0-3) 
 
 
 

1 (1-0-3) 
 
 
 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

  ĝŋħĺŇĝŅȮ669 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵĪŅĚőĸľŃĺŇĪĵŅ   
PRE 669 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵĪŅĚőĸľŃĺŇĪĵŅ 
            (Metallurgical Failure Analysis) 

3 (3-0-9) PRE 66901 ıŊŘĬģŅĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėĺŅĴŏĽňĵľŅĵȮ 
 ȮȮȮȮ&Fundamental  of Failure Analysis' 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

PRE 66902 ĔĸœĔĔŅĶŏĽňĵľŅĵŐĸŃĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĪňŗ
ŏĔňŗĵĺĕƟŀĚ&Failure Mechanism and Related 
Environment Factors' 

ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬ  ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬ   
  ĝŋħĺŇĝŅȮ681ȮĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃ   
PRE 681ȮȮ ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃ 
            (Heat Treatment of Metals) 

3 (3-0-9) PRE68101ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴ
ľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ     
(Heat treatment of Aluminum Alloys)  

PRE68102ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚĪŀĚŐħĚįĽĴľĶŊŀ
ĪŀĚŐħĚŏěŊŀ     
(Heat treatment of Copper Alloys)  

PRE68103ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŏľĸŖĔĔĸƟŅįĽĴĨŗŜŅ
ŐĸŃŏľĸŖĔĔĸƟŅįĽĴĽŌĚ 

(Heat Treatment of Low Alloyed Steels 
and High Alloyed Steels) 

PRE68104ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŏľĸŖĔĔĸƟŅŐĸŃ
ŏľĸŖĔľĸƞŀįĽĴĨŗŜŅŐĸŃįĽĴĽŌĚ 

&Heat Treatment of Low and High Alloyed 
Cast Steels and Cast Irons' 

PRE68105ȮĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃĔĸŋƞĴŏľĸŖĔŒĬ
ĚŅĬŀŋĨĽŅľĔĶĶĴįĸŇĨĵŅĬĵĬĨƢȮ 

1 (1-0-3) 
 
 

1 (1-0-3) 
 
 

1 (1-0-3) 
 
 

 
1 (1-0-3) 

 
 

 
1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 
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           Ĵėŀ,0ȮKMUTT 134 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

&Ferrous Heat Treatment in Automotive 
Application' 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔĶŃĭĺĬĔŅĶįĸŇĨ  ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔĶŃĭĺĬĔŅĶįĸŇĨ   
  ĝŋħĺŇĝŅȮ682ȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴıŊŘĬįŇĺ   
PRE 682ȮȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴıŊŘĬįŇĺ 
             (Surface Science and Engineering) 

3 (3-0-9) PRE 68201 ĨńĺŀĵƞŅĚĔŅĶŒĝƟĚŅĬĺŇĻĺĔĶĶĴıŊŘĬįŇĺ   

(Applications) 

PRE 68202 ŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺ   

(Coating Technology) 

PRE 68203  ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢįŇĺŏėĸŊŀĭ  
(Coating Characterization) 

1 (1-0-3) 
 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

  ĝŋħĺŇĝŅȮ683 ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ   
PRE 683ȮȮĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ                                 
             (Forming Process Analysis) 

3 (3-0-9) PRE 68301 ĔĸĻŅĽĨĶƢĕŀĚĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬ  
&Mechanics of Sheet Metal Forming) 

PRE 68302 ĔŅĶĺŇŏėĶŅŃľƢĔŅĶĕŉŘĬĶŌĮőĸľŃ   
     (Metal Forming Analysis) 
PRE 68303 ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ    
     (Forming Process Analysis) 
PRE 68304 ĔŅĶĮĶŃĵŋȲĔĨƢŒĝƟœĲœĬĨƢŏŀĸŇŏĴĬĨƢŒĬĔŅĶĕŉŘĬĶŌĮőĸľŃ  

(Application of Finite Element Method in 
Metal Forming) 

1 (1-0-3) 
 

1 (1-0-3) 
 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

PRE 684  ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŐĕŖĚĨńĺ 3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

              (Solidification Science)  
  ĝŋħĺŇĝŅȮ685 ĺŇĻĺĔĶĶĴĔŅĶľĸƞŀőĸľŃĕńŘĬĽŌĚ   
PRE 685ȮȮ ĺŇĻĺĔĶĶĴĔŅĶľĸƞŀőĸľŃĕńŘĬĽŌĚ 
              (Advanced Foundry Engineering) 

3 (3-0-9) PRE 68501 ěŋħĭĔıĶƞŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŐĔƠĽŐĸŃĺŇīňĔŅĶŐĔƟœĕ  
(Gas Related Defects and Their 
Remedies) 

PRE 68502 ěŋħĭĔıĶƞŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐĕŖĚĨńĺŐĸŃĺŇīňĔŅĶ
ŐĔƟœĕȮ 

&Solidification Related DefectsȮand Their 
Remedies' 

PRE 68503 ĔŅĶěŜŅĸŀĚĔĶŃĭĺĬĔŅĶľĸƞŀőĸľŃ 

(Metal Casting Simulation) 

1 (1-0-3) 
 
 

1 (1-0-3) 
 
 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

  ĝŋħĺŇĝŅȮ686 őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚ   
PRE 686ȮȮ őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚ 
            (Powder Metallurgy) 

3 (3-0-9) PRE 68601 őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚȮ   
     &Powder Metallurgy' 
PRE 68602 ŏĪėőĬőĸĵňőĸľŃįĚȮ   
     &Powder Metallurgy Technologies' 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

  ĝŋħĺŇĝŅȮ687ȮĪķļġňŐĸŃŐĬĺĮĢŇĭńĨŇĕŀĚĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅ    
PRE 687ȮȮ ĪķļġňŐĸŃŐĬĺĮĢŇĭńĨŇĕŀĚĔŅĶįĸŇĨŏľĸŖĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ (Theory and Practice of SteelȮ

 Manufacturing) 

3 (3-0-9) PRE 68701 ĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮ  
     &Iron and Steel Making' 

1 (1-0-3) 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ



 

 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ044Ȯ&4 Ľ,ė,Ȯ42' 

           Ĵėŀ,0ȮKMUTT 136 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

PRE 68702 ĔŅĶĶňħŏľĸŖĔȮ    
     &Steel Rolling' 
PRE 68703 ĪķļġňŐĸŃĺŇīňĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅȮ  

&Theory and Practice of Steel Making' 
 

 
1 (1-0-3) 

ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 

ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟ  ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟ   
  ĝŋħĺŇĝŅȮ676ȮĽĴĶĶĩĬŃŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟĕŀĚĺńĽħŋ   
PRE 676 ĽĴĶĶĩĳŅıŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟĕŀĚĺńĽħŋ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ (Materials Performance and  
             Reliability) 

3 (3-0-9) PRE 67601 ľĸńĔıŊŘĬģŅĬĔŅĶĨĶĺěĽŀĭģŅĬėĺŅĴŏĽňŗĵĚŐĸŃ
ėĺŅĴŏľĴŅŃĽĴĨƞŀĔŅĶŒĝƟĚŅĬ  
(Fundamental of Risk Based Inspection 
and Fitness for service) 

PRE 67602 ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĮĶŃĵŋĔĨƢŒĬėĺŅĴ
ŏĽňĵľŅĵěŅĔĔŅĶĔńħĔĶƞŀĬ   
(Fitness for Service  Application in 
Corrosion  Failure) 

PRE 67603 ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĶŀĵĭĔıĶƞŀĚ
ŐĭĭĶŀĵŐĨĔ  
(Fitness for Service Application in Crack-
Like Flaws) 

PRE 67604 ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĽƞĺĬĮĶŃĔŀĭ
ŀŋĦľĳŌĴŇĽŌĚ    

1 (1-0-3) 
 
 
 

1 (1-0-3) 
 

 
 

1 (1-0-3) 
 

 
 

1 (1-0-3) 

ŏĮƦĬĔŅĶĵŋĭĶŅĵĺŇĝŅŏħŇĴȮ&3 ľĬƞĺĵĔŇĨ'ȮŐĸŃŏĮƕħ 

ĶŅĵĺŇĝŅŒľĴƞȮ&1 ľĬƞĺĵĔŇĨ'ȮőħĵĴňĔŅĶĮĶńĭĝŊŗŀĺŇĝŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĮĶńĭľĬƞĺĵĔŇĨȮ
ĮĶńĭĶŅĵĺŇĝŅ ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ őħĵĴňĔŅĶ
ŏıŇŗĴŐĸŃĨńħŏĬŊŘŀľŅĭŅĚĽƞĺĬŀŀĔ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴőĸľĔŅĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0364 ľĴŅĵŏľĨŋ 

(Fitness for Service of High Temperature 
Components) 

PRE 677Ȯ ĔŅĶĺŇŏėĶŅŃľƢŐĸŃėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨőĸľŃ 
             (Analysis and Control of    
             Materials Processes) 

3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

PRE 678 ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪŅĚĔŅĶŐıĪĵƢ 
(Materials for Biomedical Applications) 

3 (3-0-9)   ĵĔŏĸŇĔĶŅĵĺŇĝŅ 

ľńĺĕƟŀĻŉĔļŅıŇŏĻļ  ľńĺĕƟŀĻŉĔļŅıŇŏĻļ   
PRE 699Ȯ ľńĺĕƟŀĻŉĔļŅıŇŏĻļ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ (Special Topics) 
 

3 (3-0-9) PRE 69001 ľńĺĕƟŀĻŉĔļŅıŇŏĻļ 1 
(Special Topics I) 

PRE 69002 ľńĺĕƟŀĻŉĔļŅıŇŏĻļ 2 
(Special Topics II) 

1 (1-0-3) 
 

1 (1-0-3) 

ĮĶńĭĶľńĽĺŇĝŅ ĮĶńĭľĬƞĺĵĔŇĨ 

ĺŇĪĵŅĬŇıĬīƢ/őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ  ĺŇĪĵŅĬŇıĬīƢ/őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ   
PRE 475   ĺŇĪĵŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ (Thesis) 

12 ľĬƞĺĵĔŇĨ PRE 47501 ĺŇĪĵŅĬŇıĬīƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮ   (Thesis) 
12 ľĬƞĺĵĔŇĨ ĮĶńĭĶľńĽĺŇĝŅ 

PRE 476   őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ   
              (Industrial Research Project) 

6 ľĬƞĺĵĔŇĨ PRE 47601 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ   

               (Industrial Research Project) 
6 ľĬƞĺĵĔŇĨ ĮĶńĭĶľńĽĺŇĝŅ 
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ĳŅėįĬĺĔȮė,ȮĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

 

ĶĻ,ȮħĶ,ŏĝŅĺĸŇĨȮĸŇŘĴĴĦňĺŇěŇĨĶ 

Assoc,ȮProf,ȮDr,ȮChaowalit Limmaneevichitr 

/,ȮȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅȮ 

ȮĮƖȮė,Ļ,Ȯ2...Ȯ Ph,D,Ȯ&Metallurgical Engineering', University of Wisconsin, U,S,A, 

ȮĮƖȮı,Ļ,Ȯ2536Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',ȮĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 

0,ȮĳŅĶŃĚŅĬĽŀĬ 

2,1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň         

PRE 491 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 1 ľĬƞĺĵĔŇĨ 

  (Production Engineering Project Study)   

PRE 492 őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 3 ľĬƞĺĵĔŇĨ 

  (Production Engineering Project)   

 

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ISE 791 ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 792 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 794 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 796 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

PRE 667 őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔ 3 ľĬƞĺĵĔŇĨ 

  (Nonferrous Metallurgy)   

PRE 692 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 693 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   
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PRE 697 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 698 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

  0,0ȮȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ  

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69501 ĽńĴĴĬŅ 1       1 ľĬƞĺĵĔŇĨ 
 (Seminar I) 
PRE 69501 ĽńĴĴĬŅ 2       1 ľĬƞĺĵĔŇĨ 
 (Seminar II) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 
 (Industrial Research Project) 
PRE 69101 ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ      2 ľĬƞĺĵĔŇĨ 
 &Research Methodology) 
ĝŋħĺŇĝŅȮ667  őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔ 

(Nonferrous Metallurgy and Its Processing) 
PRE 66701  őĸľŃĺŇĪĵŅĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀȮ   1 ľĬƞĺĵĔŇĨ 

&Aluminum Alloys' 
PRE 66702  ĔŅĶŏĸŊŀĔŒĝƟĚŅĬŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ    1 ľĬƞĺĵĔŇĨ 

(AluminumȮAlloys Selection) 
PRE 66703  ĔĶŃĭĺĬĔŅĶįĸŇĨŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ   1 ľĬƞĺĵĔŇĨ 

(Aluminum Production) 
PRE 66704  őĸľŃĺŇĪĵŅĕŀĚĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ    1 ľĬƞĺĵĔŇĨ 

(CopperȮAlloys Metallurgy 
PRE 66705  ĔŅĶŏĸŊŀĔŒĝƟĚŅĬĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ    1 ľĬƞĺĵĔŇĨ 

(Copper Base Alloy Selection) 
PRE 66706  ĔĶŃĭĺĬĔŅĶįĸŇĨĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ    1 ľĬƞĺĵĔŇĨ 

(Copper Base Alloys Production) 
PRE 66707  őĸľŃĔĸŋƞĴŐĴĔĬňŏĞňĵĴįĽĴŐĸŃĽńĚĔŃĽňįĽĴ     1 ľĬƞĺĵĔŇĨ 

(Magnesium and Zinc Alloys) 
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PRE 66708  őĸľŃŐĭĭĭŇĨŐĸŃőĸľŃĴňėŋĦėƞŅ      1 ľĬƞĺĵĔŇĨ 
(Babbit and Precious metal) 

  ĝŋħĺŇĝŅȮ672 ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀ (Casting Design) 

  PRE 67204  ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀĽŜŅľĶńĭĚŅĬľĸƞŀŐĭĭĜňħ   1 ľĬƞĺĵĔŇĨ 

    (Die Casting Design) 

3,Ȯ ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 
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3. ĔƟŀĚŏĔňĵĶĨŇȮĮŋĳĶńĨĬıĚļƢ, ĻŋĳķĔļƢȮĭŋĠŏĪňĵĶ ıĺńĽĽƢȮĽŋĶŇĵőĝĨŇĦńģĔŋĸ ŀŋħĴĻńĔħŇśȮĺńĝĶŅĳŇĬĝńĵ ĮĶŃĳńĽĽĶȮ
ĪĶĚıŇıńĥĬƢȮŐĸŃŏĝŅĺĸŇĨȮĸŇŘĴĴĦňĺŇěŇĨĶ. (2562). ŴĔŅĶĻŉĔļŅŀŇĪīŇıĸĕŀĚœĪŏĪŏĬňĵĴ+őĭĶŀĬŐĸŃ
ĽĨĶŀĬŏĪňĵĴĨƞŀĔŅĶĨƟŅĬĪŅĬĔŅĶŐĨĔĶƟŅĺĕĦŃĶƟŀĬĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴŏĔĶħȮA134ŵ, ĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĕƞŅĵĚŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ. 21+24 ĔĶĔġŅėĴ 2562, ĔĶŋĚŏĪıĴľŅĬėĶ, ľĬƟŅȮ543+547, 

4. ĔķĨĵĝȮŀĶĶĩěŇĨĶ, ĻķĚėŅĶȮĻŇĸĮƝĺŇĽŋĪīŇś ıĸĔķĨȮěŋĿŅĬŋĨĶĔŋĸ  ŏĝŅĺĸŇĨȮĸŇŘĴĴĦňĺŇěŇĨĶ ĻŋĳķĔļƢȮĭŋĠŏĪňĵĶ
ŐĸŃĔƟŀĚŏĔňĵĶĨŇȮĮŋĳĶńĨĬıĚļƢ. (2563). ŴŀŇĪīŇıĸĕŀĚŏĞŀĶƢőėŏĬňĵĴĨƞŀőėĶĚĽĶƟŅĚěŋĸĳŅėŐĸŃĽĴĭńĨŇĪŅĚ
ĔĸŒĬŀŃĸŌĴŇŏĬňĵĴįĽĴĞŇĸŇėŀĬŏĔĶħĵŌŏĪėĨŇĔȮħƟĺĵĺŇīňĔŅĶľĸƞŀĝŇŘĬĚŅĬħƟĺĵŐĶĚħńĬĽŌĚŵ, ĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĕƞŅĵĚŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ. ėĶńŘĚĪňŗȮ38, 7+8 ıķļĳŅėĴ 2563, ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃ
ěŀĴŏĔĸƟŅīĬĭŋĶň, ĔĶŋĚŏĪıĴľŅĬėĶ, ľĬƟŅȮ347+353, 

Patent 

1. ĝŋħŅĪŇıĵƢȮıńĬīƢĔĸŇŗĬ, ŏĝŅĺĸŇĨȮĸŇŘĴĴĦňĺŇěŇĨĶ ěŋĸŏĪıȮĕěĶœĝĵĔŌĸ ŐĸŃĻŋĳķĔļƢȮĭŋĠŏĪňĵĶ. (2562). 
ŀŃĸŌĴŇŏĬňĵĴįĽĴĪňŗŏĽĶŇĴŐĶĚħƟĺĵŀĬŋĳŅėĞŇĸŇėŀĬėŅĶƢœĭħƢĪňŗĴňĔŅĶŏĨŇĴīŅĨŋįĽĴŏĞŀĶƢőėŏĬňĵĴĽŜŅľĶńĭĔŅĶŒĝƟ
ĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚ. œĪĵ, ŏĸĕĪňŗėŜŅĕŀȮ1901006213, 
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ŀ.ȮħĶ,œıĭŌĸĵƢȮȮĝƞĺĚĪŀĚ 

   Dr,ȮPaiboon Choungthong 

 

/,ȮȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅȮ 

ĮƖȮė,Ļ,  2..4Ȯ Dr,+Ing,Ȯ&Mechanical Engineering', Technical University of Munich, 

Germany 

ȮȮȮȮȮĮƖȮė,Ļ,  2../Ȯ Dipl,+Ing,Ȯ&Mechanical Engineering', Technical University of Hannover, 

Germany 

0,ȮȮĳŅĶŃĚŅĬĽŀĬ 

 0,/ȮȮĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

PRE  133 ĺńĽħŋĚŅĬĺŇĻĺĔĶĶĴ 3 ľĬƞĺĵĔŇĨ 

  (Engineering Materials)   

PRE  241 ĮĢŇĭńĨŇĔŅĶőĸľĔŅĶ 1 ľĬƞĺĵĔŇĨ 

  (Metallurgy Laboratory)   

PRE  242 őĸľĔŅĶ 3 ľĬƞĺĵĔŇĨ 

  (Metallurgy)   

PRE  332 ĮĢŇĭńĨŇĔŅĶħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 1 ľĬƞĺĵĔŇĨ 

  (Mechanical Engineering Laboratory)   

PRE  333 ĺŇĻĺĔĶĶĴľĸƞŀőĸľŃ   3 ľĬƞĺĵĔŇĨ 

  (Foundry Engineering)   

      

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ISE 791 ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 792 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 794 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 796 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 
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  (Dissertation)   

PRE  652 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ 3 ľĬƞĺĵĔŇĨ 

  (Transport Phenomena in Process Metallurgy)   

PRE 667 őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔ 3 ľĬƞĺĵĔŇĨ 

  (Nonferrous Metallurgy and Its Processing)   

PRE 673 ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚŐĸŃŀŋĦľĳŌĴŇĨŗŜŅ 3 ľĬƞĺĵĔŇĨ 

  (Materials for Elevated Temperature and Cryogenic Service)  

PRE 682 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴıŊŘĬįŇĺ 3 ľĬƞĺĵĔŇĨ 

  (Surface science and Engineering)     

PRE 692 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 693 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

PRE 697 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 698 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

0,0ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69501 ĽńĴĴĬŅ 1       1 ľĬƞĺĵĔŇĨ 
 (Seminar I) 
PRE 69502 ĽńĴĴĬŅ 2       1 ľĬƞĺĵĔŇĨ 
 (Seminar II) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 
 (Industrial Research Project) 
PRE 69101 ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ      2 ľĬƞĺĵĔŇĨ 

 &Research Methodology) 

 
ĝŋħĺŇĝŅȮ602  ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ 
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(Transport Phenomena in Process Metallurgy) 
PRE 60201 ĔŅĶœľĸĕŀĚĕŀĚœľĸ       1 ľĬƞĺĵĔŇĨ 

(Fluid Flow )    
PRE 60202 ĔŅĶĩƞŅĵőŀĬĴĺĸ  ȮȮ      1 ľĬƞĺĵĔŇĨ 

(Mass Transfer)  
PRE 60203 ĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬ  ȮȮ     1 ľĬƞĺĵĔŇĨ 

(Heat Transfer) 

ĝŋħĺŇĝŅȮ673 ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚŐĸŃŀŋĦľĳŌĴŇĨŗŜŅ  
(Materials for Elevated Temperature and Cryogenic Service) 

PRE 67301  ľĸńĔĔŅĶĕŀĚĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚ     1 ľĬƞĺĵĔŇĨ 
(PrinciplesȮof Materials for Elevated Temperature)  

PRE 67302  ĔĶĦňĻŉĔļŅĕŀĚőĸľŃĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇĽŌĚ  Ȯ 1 ľĬƞĺĵĔŇĨ 
(Case Studies in Metal for Elevated Temperature)  

PRE 67303  ĔĶŃĭĺĬĔŅĶįĸŇĨħƟĺĵĔŅĶŐĕŖĚĨńĺŐĭĭĴňĪŇĻĪŅĚ   1 ľĬƞĺĵĔŇĨȮ 
(Directional Solidification Processing) 

PRE 67304  ĺńĽħŋĪĬėĺŅĴĶƟŀĬȮ      1 ľĬƞĺĵĔŇĨ 
&Heat Resisting  Material' 

PRE 67305  ĺńĽħŋĽŜŅľĶńĭĔŅĶŒĝƟĚŅĬĪňŗŀŋĦľĳŌĴŇœėĶőŀěňĬŇėĽƢ    1 ľĬƞĺĵĔŇĨ 
(Materials for Cryogenic Service) 

ĝŋħĺŇĝŅȮ674  ĝňĺĺńĽħŋŐĸŃėĺŅĴŏĕƟŅĔńĬœħƟ  
(Biomaterials and Biocompatibility) 

PRE 67401  ĝňĺĺńĽħŋŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬȮ      1 ľĬƞĺĵĔŇĨ 
&Biomedical Materials and Applications) 

ĝŋħĺŇĝŅȮ682 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴıŊŘĬįŇĺ  
(Surface Science and Engineering) 
PRE 68201  ĨńĺŀĵƞŅĚĔŅĶŒĝƟĚŅĬĺŇĻĺĔĶĶĴıŊŘĬįŇĺ      1 ľĬƞĺĵĔŇĨ 

(Applications of Surface Engineering) 
PRE 68202   ŏĪėőĬőĸĵňĔŅĶŏėĸŊŀĭįŇĺ        1 ľĬƞĺĵĔŇĨ 

(Coating Technology) 
PRE 68203  ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢįŇĺŏėĸŊŀĭ     1 ľĬƞĺĵĔŇĨ 

(Coating Characterization) 

3,Ȯ ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 
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 3,1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

3.2 ȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
International Journal 

1. Khaimanee, P,, Choungthong, P,,Ȯand Uthaisangsuk, V, (2017). ŴEffects of Isothermal 
aging on Microstructure Evolution, Hardness and Wear Properties of Wrought Alloyŵ, 
Journal of Materials Engineering and Performance. Vol,Ȯ26, No,Ȯ3, pp,Ȯ955+968,ȮȮȮ 

2. Choungthong, P., Wilaisahwat, B.,Ȯand Tangwarodomnukun, V. (0./7',ȮŴRemoval of 
Recast Layer in Laser-Ablated Titanium Alloy Surface by Electrochemical Machining 
Npmacqqŵ*ȮProcedia Manufacturing. Vol. 1., pp. 330+337, 

International Conference 

/, ȮȮȮChotchutipong, T,, Tangwarodomnukun, V,,Ȯand Choungthong, P, (2018). ŴEffect of 

Surface Roughnesson the Adhesion of Escherichia coli in Stainless Steel Surfaceŵ, 

International Conference on Innovation, Smart Culture and Well+being &ICISW2018'. 8 

November 2018, Suan Sunandha Rajabhat University, Bangkok, pp,Ȯ364+369, 

National Conference 

1. ĽŋĪīŇıĚļƢȮĺĚļƢĶıňıĶĶĦ ŐĸŃœıĭŌĸĵƢȮĝƞĺĚĪŀĚ. (234.). ŴĔŅĶĻŉĔļŅŀŇĪīŇıĸĕŀĚĔŅĶŏėĸŊŀĭįŇĺőĸľŃ
ľĸŅĵĝńŘĬȮĪňŗĴňįĸĨƞŀĽĴĭńĨŇĪŅĚœĨĶőĭőĸĵňȮĕŀĚőĸľŃȮTi +Ȯ6Al +Ȯ4Vŵ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶħƟŅĬĔŅĶ
ıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚŀŋĨĽŅľĔĶĶĴŐľƞĚĝŅĨŇȮCIOD (2017). ėĶńŘĚĪňŗȮ8, 19 ıķļĳŅėĴȮ034.,  
ĔĶŋĚŏĪıĴľŅĬėĶ,ȮĮĶŃŏĪĻœĪĵ, pp,Ȯ75+81, 
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ŀ,ȮħĶ,ŏĝļģıĚļƢȮěĶĶĵŅŀĬŋĶńĔļƢ 

Dr,+Ing,ȮChettapong Janya+anurak 

/,ȮȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

 ĮƖȮė,Ļ,Ȯ0./4    Dr.+Ing. &Informatics', Karlsruhe Institute of technology &KIT', Germany Ȯ 

 ĮƖȮė,Ļ,Ȯ0..6ȮȮȮȮDipl.+Ing.Ȯ&Mechanical Engineer8ȮMechatronics and Microsystem  technology'Ȯ

Karlsruhe Institute of technology &KIT', Germany 

0,ȮĳŅĶŃĚŅĬĽŀĬ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 

   (Industrial Research Project) 

1,ȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 

 3,1 ȮŏıŊŗŀŒľƟĽŅĴŅĶĩĪŜŅľĬƟŅĪňŗŏĮƦĬȮŀŅěŅĶĵƢŏĮƦĬĪňŗĮĶŉĔļŅľĸńĔȮŀŅěŅĶĵƢŏĮƦĬĪňŗĮĶŉĔļŅĶƞĺĴȮŐĸŃĔĶĶĴĔŅĶĽŀĭȮ
őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴŐĸŃĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶœħƟ  

1,0ȮȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ3ȮĮƖ 

ȮȮȮ0,/ȮȮĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ  
ȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň  

     PRE 251ȮȮĽńĠĠŅĦŐĸŃĶŃĭĭĔŅĶĺńħ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Signal and Measurement System'  
     PRE 315ȮȮĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸ 3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Mechanics of Solids and Machine Design'  
     PRE 352ȮȮĔŅĶěŜŅĸŀĚŐĸŃėĺĭėŋĴĶŃĭĭȮ/ 3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Modeling and Control System I'  
ȮȮȮȮȮȮȮȮȮȮPRE 496ȮȮĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŏĴėėŅĪĶŀĬŇĔĽƢ 2ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Mechatronics Engineering Project Study'  
ȮȮȮȮȮȮȮȮȮȮPRE 497ȮȮőėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴŏĴėėŅĪĶŀĬŇĔĽƢ 2ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Mechatronics Engineering Project'  
  
ȮȮȮȮ0,0ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ  
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 International Journal 

1. Janya+Anurak, C,, Bernard, T,,Ȯand Beyerer, J, (2019). ŴUncertainty Quantification of 
NonlinearȮDistributedȮParameterSystems Using Generalized Polynomial Chaosŵ, atȮȮ
Automatisierungstechnik. Vol,Ȯ67, No,Ȯ4, pp,Ȯ283+303, 

Internatizonal Conference 

1. Krasaeseing N., Kamonsuteechai S., and Janya-_lsp_iȮA,Ȯ&0.0.',ȮŴKmbcjgleȮmdȮfmjmlmkgaȮ
wheeled mobile robot with Active Caster by asymmetric load for Application in Service 
Pm`mrŵ*ȮProceedings of the SICE Annual Conference 0.0.. Chiang Mai, Thailand, pp. 
430+434, 

National Journal 

1. ěŇĶĺħňȮĭŋĠĽŃŀŅħ,ȮŏěĶŇĠĝńĵȮőĕĴıńĨĶŅĳĶĦƢȮŏĝļģıĚļƢȮěĶĶĵŅŀĬŋĶńĔļƢ ŐĸŃĺŅĽĬŅȮŏĽňĵĚħńĚ. &2560', 

ŴĔŅĶĨńħĽŇĬŒěŏĸŊŀĔĽĩŅĬĪňŗĨńŘĚőĶĚĚŅĬĽŅľĶńĭőĸěŇĽĨŇĔĽƢĵƟŀĬĔĸńĭĕŀĚĽŐĨĬŏĸĽŵ, ThaiVCML Journal, 

ĮƖĪňŗȮ10*ȮĜĭńĭĪňŗȮ1 ĴŇĩŋĬŅĵĬ*ȮľĬƟŅȮ1-17. 
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ĶĻ,ȮħĶ,ĭĺĶőĝėȮįŌƟıńĥĬƢ 

     Assoc,ȮProf,ȮDr,ȮBovornchok Poopat 

 

1,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖȮė,Ļ,Ȯ1999  Ph,D,Ȯ&Welding Engineering', The Ohio State University, U,S,A, 

ĮƖȮė,Ļ,Ȯ1995  M,Sc,Ȯ&Welding Engineering', The Ohio State University, U,S,A, 

ĮƖȮı,Ļ,Ȯ2534  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 

2,ȮĳŅĶŃĚŅĬĽŀĬ 

ȮȮȮȮ2,1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

 ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň         

PRE 141 ĔĶĶĴĺŇīňĔŅĶįĸŇĨ 3 ľĬƞĺĵĔŇĨ 

  (Manufacturing Process)   

PRE 323 ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĮĶŃĽŅĬőĸľŃ 3 ľĬƞĺĵĔŇĨ 

  (Welding Engineering)   

PRE 491 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 1 ľĬƞĺĵĔŇĨ 

  (Production Engineering Project Study)   

PRE 492 őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 3 ľĬƞĺĵĔŇĨ 

  (Production Engineering Project)   

 

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ         

ISE 691 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

ISE 692 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

ISE 791 ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 792 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  

(Dissertation) 

   

ISE 794 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
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  (Dissertation)   

ISE 796 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

PRE 600 ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĕńŘĬĽŌĚ  3 ľĬƞĺĵĔŇĨ 

  (Advanced Welding Engineering)   

PRE 640 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚĺŇĻĺĔĶĶĴŏıŊŗŀĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěŜŅĸŀĚŐĭĭ    3 ľĬƞĺĵĔŇĨ 

  (Engineering Analysis for Design and Simulation)   

PRE 623 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĸŃĶŃĭĭĔŅĶėĺĭėŋĴĕńŘĬĽŌĚ  3 ľĬƞĺĵĔŇĨ 

  (Advanced Welding Processes and Control System)   

PRE 610 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőĸľŃĺŇĪĵŅĽŜŅľĶńĭĚŅĬŏĝŊŗŀĴ  3 ľĬƞĺĵĔŇĨ 

  (Metallurgical analysis for welding)   

PRE 690 ĽńĴĴĬŅ 1 ľĬƞĺĵĔŇĨ 

  (Seminar)   

PRE 692 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 693 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

PRE 697 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 698 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

 

0,0ȮȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ  

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69501 ĽńĴĴĬŅ 1       1 ľĬƞĺĵĔŇĨ 
 (Seminar I) 
PRE 69502 ĽńĴĴĬŅ 2       1 ľĬƞĺĵĔŇĨ 
 (Seminar II) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 
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 (Industrial Research Project) 
PRE 69101 ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ      2 ľĬƞĺĵĔŇĨ 

 &Research Methodology) 

3,Ȯ ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 

 3,1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

 1,0ȮȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 

 International journal 

1. Kiattisaksria, P,, Phung+On, I,,Ȯand Poopat, B, (2017). ŴA Development of Swept+
Frequency Eddy Current for Aging Characterization of Heat Resistant Steelŵ, 
International Journal of Applied Electromagnetics and Mechanics. Vol,Ȯ55, No. 2, pp,Ȯ
279ů287, 

2. Methong, T,, Yamaguchi, T,, Shigeta, M,, Tanaka, M,, Ikeda, R,, Matsushita, M., and 
Poopat, B, (2017). ŴEffect of Rare Earth Metal on Plasma Properties in GMAW using CO2 
Shielding Gasŵ, Welding in the World. Vol,Ȯ61, No,Ȯ5, pp,Ȯ1039+1047, 

3. Sriintharasut, S,, Poopat, B,,Ȯand Phung+on, I, (2018). ŴThe Effects of Different Types of 
Welding Current on the Characteristics of Nickel Aluminum Bronze using Gas Metal Arc 
Weldingŵ, Materials Today8ȮProceedings. Vol,Ȯ5, No,Ȯ3, pp,Ȯ9535+9542, 

4. Methong,ȮT,, Shigeta, M,, Tanaka, M,, Ikeda, R,, Matsushitab, M,,Ȯand Poopat, B, (2018). 
ŴVisualization of Gas Metal Arc Welding Process on Globular to Spray Transition 
Currentŵ, Science and Technology of Welding and Joining. Vol,Ȯ23, No,Ȯ1, pp,Ȯ87+94, 

5. Kwankaew, S,, Paoniam, R,, Poopat, B,,Ȯand Srisutraporn, S, (2018). ŴIn+Service Operating 
Conditions Affecting on Weld HAZ Hardness for API5L Gr,ȮB Pipe Steel Maintenanceŵ, 
MATEC Web of Conferences. Vol,Ȯ192, pp, 01042,Ȯ 

6. Srisutraporn, S,, Paoniam, R,, Poopat, B,,Ȯand Kwankaew, S, (2018). ŴEffect of Tempered 
Bead Techniques on Maximum HAZ Hardness for in Service Pipeline Weldingŵ, MATEC 
Web of Conferences. Vol,Ȯ192, pp,Ȯ01046, 

National conference 

1. Jiau, S.,Ȯand Poopat,ȮB. (2560). ŴThe Effect of Ultrasonic Vibration on Microstructural 
Characteristics of SAW Weld Metalŵ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶĨĶĺěĽŀĭȮ
&TWIT2017'. 11-12 ıķĻěŇĔŅĵĬȮ034., őĶĚŐĶĴȮŐĞĬħƢȮħŌĬĽƢȮŏěƟŅľĸŅĺĭňĝȮĶňĽŀĶƢĪ, ěńĬĪĭŋĶň, ľĬƟŅȮ38+
47, 
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2. ĻŋĳĺńĥĬƢȮįƞŀĚŒĽ, ĶńĝĔĶȮĬıŏħĝőĳėŅĔŋĸ ĪĶĚıĸȮĪĶĚĬŇĸĶńĔļƢ ĭĺĶőĝėȮįŌƟıńĥĬƢȮŐĸŃĬŇĺńĨĶȮėŋĦŅĺĚėƢ.  
(2560). ŴĔŅĶĻŉĔļŅıķĨĔŇĶĶĴĔŅĶĩƞŅĵőŀĬĬŘŜŅőĸľŃŒĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵĸĺħŏĝŊŗŀĴľŋƟĴĲĸńĔĞƢħƟĺĵ
ĔŅĶĩƞŅĵĳŅıėĺŅĴŏĶŖĺĽŌĚŵ*ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶĨĶĺěĽŀĭȮ&TWIT2017'.  
11-12 ıķĻěŇĔŅĵĬȮ034., őĶĚŐĶĴȮŐĞĬħƢȮħŌĬĽƢȮŏěƟŅľĸŅĺĭňĝȮĶňĽŀĶƢĪ, ěńĬĪĭŋĶň, ľĬƟŅȮ187+194, 

3. ĺĽŋıĸȮĴňĪŀĚȮŐĸŃĭĺĶőĝėȮįŌƟıńĥĬƢ. (2560). ŴĔŅĶĻŉĔļŅįĸĔĶŃĪĭĕŀĚĔŅĶĽńŗĬĽŃŏĪŊŀĬħƟĺĵėĸŊŗĬŏĽňĵĚ
ėĺŅĴĩňŗĽŌĚĨƞŀĽĴĭńĨŇĪŅĚĔĸŐĸŃőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėĕŀĚŐĬĺŏĝŊŗŀĴıŀĔįŇĺŐĕŖĚŵ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶĨĶĺěĽŀĭȮ&TWIT2017'. 11 ů 12 ıķĻěŇĔŅĵĬȮ034., őĶĚŐĶĴȮŐĞĬħƢȮ
ħŌĬĽƢȮŏěƟŅľĸŅĺĭňĝȮĶňĽŀĶƢĪ, ěńĬĪĭŋĶň, ľĬƟŅȮ179+186, 
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įĻ.ȮħĶ.ŀŇĻĶĪńĨ ıŉŗĚŀƟĬ 

Asst. Prof.ȮDr. Issaratat Phung-Aon 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

    ĮƖ ė.Ļ. 2..5  Ph.D. (Welding Engineering), The Ohio State University, U.S.A. 

    ĮƖ ė.Ļ. 2..1  M.Sc. (Welding Engineering), The Ohio State University, U.S.A. 

    ĮƖ ı.Ļ. 2542  ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ), ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,  

ĮĶŃŏĪĻœĪĵ 

 

0,ȮĳŅĶŃĚŅĬĽŀĬ 

   2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

        ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

PRE 323 ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĮĶŃĽŅĬőĸľŃ 3 ľĬƞĺĵĔŇĨ 

  (Welding Engineering)   

ISE 791 ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 792 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 794 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 796 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

PRE 611 ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĮĶŃĽŅĬőĸľŃ 3 ľĬƞĺĵĔŇĨ 

  (Welding Metallurgy I)   

PRE 692 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  &Thesis)   

PRE 693 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

PRE 697 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   
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PRE 698 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

      ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 611 őĸľŃĺŇĪĵŅĚŅĬŏĝŊŗŀĴȮ1 3 ľĬƞĺĵĔŇĨ 
  (Welding Metallurgy I)   
PRE 692 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   
PRE 693 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   
PRE 697 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   
PRE 698 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

0,2ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 

   (Industrial Research Project) 

3,ȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘȮ 

 3,1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

1,0ȮȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 

International Journal 

1. Kiattisaksri, P., Phung-On, I., and Nmmn_r*Ȯ@,Ȯ&0./5',ȮŴ?ȮBctcjmnkclrȮmdȮQucnr-Frequency 
CbbwȮAsppclrȮdmpȮE_glgleȮAf_p_arcpgx_rgmlȮmdȮFc_rȮPcqgqr_lrȮQrccjŵ*ȮInternational Journal 
of Applied Electromagnetics and Mechanics. Vol. 55, No. 1-2, pp. 1-9. 

2. Sriintharasut, S., Poopat, B., and Phung-ml*ȮG,Ȯ&0./6',ȮŴRfcȮCddcarqȮmdȮBgddcpclrȮRwncqȮmdȮ
Welding Current on the Characteristics of Nickel Aluminum Bronze Using Gas Metal Arc 
Ucjbgleŵ*ȮMaterials Today: Proceedings. Vol. 5, No. 3, pp. 9535-9542. 

3. Phuraya, N., Phung-on, I., and Qpgrfmpl*ȮH,Ȯ&0./6',ȮŴRfcȮQrsbwȮmdȮQclqgrgx_rgmlȮmlȮ
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ȮĮƖȮı,Ļ,Ȯ2531Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,ȮĮĶŃŏĪĻœĪĵ 

0,ȮȮĳŅĶŃĚŅĬĽŀĬ 

 2,1ȮĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

PRE 133 ĺńĽħŋĺŇĻĺĔĶĶĴ 3 ľĬƞĺĵĔŇĨ 

  &Engineering Materials'   

PRE 242 őĸľĔŅĶ 1 ľĬƞĺĵĔŇĨ 

  &Metallurgy'   

PRE 333 ĺŇĻĺĔĶĶĴľĸƞŀőĸľŃ 3 ľĬƞĺĵĔŇĨ 

  &Foundry Engineering'   

PRE 432 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵ 3 ľĬƞĺĵĔŇĨ 

  &Failure Analysis'   

PRE 437 ĺŇĻĺĔĶĶĴĔŅĶĔńħĔĶƞŀĬ 3 ľĬƞĺĵĔŇĨ 

  &Corrosion Engineering'   

PRE 491 ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 1 ľĬƞĺĵĔŇĨ 

  &Production Engineering Project Study'   

PRE 492 őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 3 ľĬƞĺĵĔŇĨ 

  &Production Engineering Project'   

ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 601 ĔŅĶŏĔŇħĕŀĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĪňŗœħƟĴŅĕŀĚőĸľŃ 3 ľĬƞĺĵĔŇĨ 

  

(Microstructural Evolution and Its Resultant Properties in 

Metals)   

PRE 668 ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĮƚŀĚĔńĬ 3 ľĬƞĺĵĔŇĨ 

  (Corrosion and Prevention)   
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ISE 791 ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 792 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 794 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 796 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

2,2ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

         ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69501 ĽńĴĴĬŅ 1       1 ľĬƞĺĵĔŇĨ 
 (Seminar I) 
PRE 69502 ĽńĴĴĬŅ 2       1 ľĬƞĺĵĔŇĨ 
 (Seminar II) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 
 (Industrial Research Project) 
PRE 69101 ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ      2 ľĬƞĺĵĔŇĨ 

 &Research Methodology) 

ĝŋħĺŇĝŅȮ666  őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĔĸŋƞĴŏľĸŖĔ 
 (Ferrous Metallurgy and Its Processing) 
PRE 66601  őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅ      1   ľĬƞĺĵĔŇĨ 

(Steel Metallurgy and Its Properties) 
PRE 66602  ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔĔĸƟŅ    1   ľĬƞĺĵĔŇĨ 

(Steel Processing and Its Application) 
PRE 66603  őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĨƞŅĚȮŕȮĕŀĚŏľĸŖĔĔĸƟŅľĸƞŀȮ    1   ľĬƞĺĵĔŇĨ 

(Steel Casting Metallurgy and Its Properties) 
PRE 66604  őĸľŃĺŇĪĵŅŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔľĸƞŀ      1   ľĬƞĺĵĔŇĨ 

(Cast Iron Metallurgy and Its Properties) 
PRE 66605  ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬĕŀĚŏľĸŖĔľĸƞŀ     1   ľĬƞĺĵĔŇĨ 

(Cast Iron Processing and Its Application) 
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PRE 66606  ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĚŅĬŏľĸŖĔľĸƞŀįĽĴŐĸŃŏľĸŖĔĔĸƟŅľĸƞŀįĽĴ  1  ľĬƞĺĵĔŇĨ 
(Cast Alloy Steel and Alloy Cast Iron Processing and Its Application) 

PRE 66607  ŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚĕńŘĬĽŌĚȮ      1  ľĬƞĺĵĔŇĨ 
&Advance High Strength Steel' 

ĝŋħĺŇĝŅȮ668  ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĮƚŀĚĔńĬ  
(Corrosion and Its Preventions) 

PRE 66801  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĻŅĽĨĶƢ      1  ľĬƞĺĵĔŇĨ 
ĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃ      
(Thermodynamics and Kinetics of Metallic Corrosion)   

PRE 66802  ĔŅĶŐĨĔľńĔěŅĔĔŅĶŏľĬňŗĵĺĬŜŅħƟĺĵĽŇŗĚŐĺħĸƟŀĴ    1  ľĬƞĺĵĔŇĨ 
ŐĸŃėĺŅĴŏĽňĵľŅĵĪňŗŏĔŇħěŅĔœŁőħĶŏěĬ    
(Environmentally Induced Cracking and Hydrogen Damages) 

PRE 66803  ĔŅĶĔńħĔĶƞŀĬŐĭĭĕŋĴŐĸŃĔŅĶĔńħĔĶƞŀĬĨŅĴĕŀĭŏĔĶĬ    1  ľĬƞĺĵĔŇĨ 
(Pitting and Intergranular Corrosion) 

ĝŋħĺŇĝŅȮ681 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃ  
(Heat Treatment ofȮMetals) 

PRE68103 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬŏľĸŖĔĔĸƟŅįĽĴĨŗŜŅ ŐĸŃŏľĸŖĔĔĸƟŅįĽĴĽŌĚ  1  ľĬƞĺĵĔŇĨ 
(Heat Treatment in Low Alloyed Steels and High Alloyed Steels ) 

PRE68104 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬŏľĸŖĔĔĸƟŅŐĸŃŏľĸŖĔľĸƞŀįĽĴĨŗŜŅŐĸŃįĽĴĽŌĚ  1  ľĬƞĺĵĔŇĨ 
  &Heat Treatment in Low and High Alloyed Cast Steels and Cast Irons' 
PRE68105 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃĔĸŋƞĴŏľĸŖĔ    1  ľĬƞĺĵĔŇĨ 

ŒĬĚŅĬŀŋĨĽŅľĔĶĶĴįĸŇĨĵŅĬĵĬĨƢȮ     
&Ferrous Heat Treatment in Automotive Application' 

1,ȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 

 3,1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

 1,0ȮȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 

 

National Conference 

1. ĺŇĶńĨĬƢȮĭŜŅĶŋĚĶńĔļƢȮŐĸŃĽĴĭŋĠȮŏěĶŇĠĺŇœĸĻŇĶŇ. (2561). ŴĔŅĶĻŉĔļŅĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵĕŀĚŏĲƘŀĚŏĜňĵĚ
ŐĭĭĔƟŅĚĮĸŅŒĬĔĶŃĭĺĬĔŅĶĶňħŏľĸŖĔŏĽƟĬŵ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶħƟŅĬĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚ
ŀŋĨĽŅľĔĶĶĴŐľƞĚĝŅĨŇ. ėĶńŘĚĪňŗȮ7, 11 ıķļĳŅėĴȮ034/, őĶĚŐĶĴěńĽĴŇĬȮĞŇĨňŘ,ȮĔĶŋĚŏĪıł, ľĬƟŅȮ33/+334, 
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2. ĽĶĺňĵƢȮŏħĝĭŋĠĴň ŐĸŃĽĴĭŋĠȮŏěĶŇĠĺŇœĸĻŇĶŇ. (2562). ŴĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĪŅĚĔĸĕŀĚŏľĸŖĔĶŅĚĶĩœĲőħĵ
ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬŵ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇħƟŅĬĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚŀŋĨĽŅľĔĶĶĴȮ
ĮĶŃěŜŅĮƖȮ2562. ėĶńŘĚĪňŗȮ10, 17 ıķļĳŅėĴȮ2562,  őĶĚŐĶĴŀĴŅĶňȮħŀĬŏĴŊŀĚȮŐŀĶƢıŀĶƢĨ,ȮĔĶŋĚŏĪıł, ľĬƟŅȮ
645+653, 

3. ĦńģħĬńĵȮŏĔƞĚŏħőĝ ŐĸŃĽĴĭŋĠȮŏěĶŇĠĺŇœĸĻŇĶŇ,Ȯ&0340',ȮŴĽĴĭńĨŇĪŅĚĔĸĕŀĚŏľĸŖĔŏĽƟĬĔƞŀĽĶƟŅőħĵŒĝƟ
ŀĸŌĴŇŏĬňĵĴ Dross ŀńħĔƟŀĬŒĬĔŅĶįĸŇĨȮThe Mechanical Properties of Deformed Bar using AI 
BpmqqȮ@pgoscrrcȮglȮNpmbsargmlŵ*ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇħƟŅĬĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚ
ŀŋĨĽŅľĔĶĶĴ, ėĶńŘĚĪňŗȮ/., 17 ıķļĳŅėĴȮ0340, őĶĚŐĶĴŀĴŅĶňȮħŀĬŏĴŊŀĚȮŐŀĶƢıŀĶƢĨ, ĔĶŋĚŏĪıł, ľĬƟŅȮ
/+6, 

4. ĽĶĺňĵƢȮŏħĝĭŋĠĴň ŐĸŃĽĴĭŋĠȮŏěĶŇĠĺŇœĸĻŇĶŇ,Ȯ&0340',ȮŴĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĪŅĚĔĸĕŀĚŏľĸŖĔĶŅĚĶĩœĲőħĵ
ĔĶĶĴĺŇīňėĺŅĴĶƟŀĬŵ*ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇħƟŅĬĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚŀŋĨĽŅľĔĶĶĴ,Ȯ
ėĶńŘĚĪňŗȮ10, 17 ıķļĳŅėĴȮ2562, őĶĚŐĶĴŀĴŅĶňȮħŀĬŏĴŊŀĚȮŐŀĶƢıŀĶƢĨ, ĔĶŋĚŏĪıł, ľĬƟŅȮ423+431. 

5. Cherdpongtakul, S,, Charoenvilaisiri, S.,Ȯand Viyanit, S. (0340). ŴThe Effect of Cathodic 
Pre+charging on the Ductility of UNS S32304 Lean Duplex Stainless Steel to Hydrogen 
Induced Stress Crackingŵ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĕƞŅĵĚŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮĮĶŃěŜŅĮƖȮ0340. 21 -
24 ĔŅĶĔġŅėĴȮ0340, ĳŅĶĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ, ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 
ľĬƟŅȮ/+5. 
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ĶĻ,ȮħĶ,ĺŇĭŋĠȮĨńŘĚĺőĶħĴĬŋĔŌĸ 

Assoc,ȮProf,ȮDr,ȮViboon Tangwarodomnukun 

 

/,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅȮ 

ĮƖȮė,Ļ,Ȯ2011 ȮȮȮ Ph,D,Ȯ&Mechanical and Manufacturing Engineering', The University of New 

South Wales, Australia 

ĮƖȮė,Ļ,Ȯ2008  M,EngȮ&Design and Manufacturing Engineering', Asian Institute of 

Technology, Thailand 

ĮƖȮı,Ļ,Ȯ2549   ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/'Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃ+ȮȮ

ěŀĴŏĔĸƟŅīĬĭŋĶň,ȮĮĶŃŏĪĻœĪĵ 

 

0,ȮȮĳŅĶŃĚŅĬĽŀĬ 

 0,1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

 ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

PRE 103 ŏĪėőĬőĸĵňĔŅĶįĸŇĨ 2 ľĬƞĺĵĔŇĨ 
  (Production Technology)   

PRE 110 ĔŅĶĮĶŃĸŀĚıŊŘĬģŅĬħƟĺĵŏėĶŊŗŀĚĴŊŀĕĬŅħŏĸŖĔŐĸŃŏėĶŊŗŀĚĴŊŀĔĸ 2 ľĬƞĺĵĔŇĨ 
  (Fitting and Machine Tools)   

PRE 141 ĔĶĶĴĺŇīňĔŅĶįĸŇĨ 3 ľĬƞĺĵĔŇĨ 
  (Manufacturing Process)   

PRE 211 ŏėĶŊŗŀĚĴŊŀĔĸĕńŘĬĽŌĚ 2 ľĬƞĺĵĔŇĨ 
  (Advanced Machine Tools)   

PRE 261 ĔĶĶĴĺŇīňĔŅĶįĸŇĨ 3 ľĬƞĺĵĔŇĨ 
  (Manufacturing Processes)   

PRE 313 ľĸńĔĔŅĶĨńħőĸľŃ 2 ľĬƞĺĵĔŇĨ 
  (Principles of Metal Cutting)   

PRE 442 ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĴŊŀȮ1 3 ľĬƞĺĵĔŇĨ 
  (Tool Engineering I)   

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ISE 691 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   
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ISE 692 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

ISE 791 ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 792 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 794 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 796 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

0,0ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69501 ĽńĴĴĬŅ 1       1 ľĬƞĺĵĔŇĨ 
 (Seminar I) 
PRE 69502 ĽńĴĴĬŅ 2       1 ľĬƞĺĵĔŇĨ 
 (Seminar II) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 
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ŀ. ħĶ,ĔƟŀĚŏĔňĵĶĨŇȮȮĮŋĳĶńĨĬıĚļƢ 

Dr, Kongkiat Puparattanapong 

 

/,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
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ŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
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0,ȮĳŅĶŃĚŅĬĽŀĬ 

0,/ȮĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

ȮĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

PRE  133 ĺńĽħŋĺŇĻĺĔĶĶĴ 3 ľĬƞĺĵĔŇĨ 

  (Engineering Materials)   

PRE  231 ŏĪėőĬőĸĵňŐĸŃőĸľŃĺŇĪĵŅĕŀĚĚŅĬľĸƞŀ 2 ľĬƞĺĵĔŇĨ 

  (Foundry Technology)   

PRE  242 őĸľĔŅĶ 3 ľĬƞĺĵĔŇĨ 

  (Metallurgy Laboratory II)   

PRE  260 ĮĢŇĭńĨŇĔŅĶĚŅĬľĸƞŀőĸľŃȮĚŅĬŏĝŊŗŀĴŐĸŃĚŅĬőĸľŃŐįƞĬ 1 ľĬƞĺĵĔŇĨ 

  (Foundry, Welding and Sheet Metal Practices)   

PRE  265 ĔŅĶĮĶŃĸŀĚĪŅĚĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 3 ľĬƞĺĵĔŇĨ 

  (Production Engineering Workshop I)   

PRE  333 ĺŇĻĺĔĶĶĴľĸƞŀőĸľŃ 3 ľĬƞĺĵĔŇĨ 

  (Foundry Engineering)   

MEN  313 ĮĢŇĭńĨŇĔŅĶĔĶŃĭĺĬĔŅĶĺńĽħŋ 1 ľĬƞĺĵĔŇĨ 

  (Materials Processing Labolatory)   

MEN  316 ĮĢŇĭńĨŇĔŅĶĔŅĶĪħĽŀĭĺńĽħŋ 1 ľĬƞĺĵĔŇĨ 

  (Material testing Laboratory)   

PTE 331 ŏĪėőĬőĸĵňĔŅĶľĸƞŀőĸľŃ 1 ľĬƞĺĵĔŇĨ 

  (Foundry Technology)   
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 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ISE 791 ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 792 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 794 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 796 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

PRE 658 ĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃ 3 ľĬƞĺĵĔŇĨ 

  (Metals Testing and Characterization)   

PRE 664 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĕŀĚŐĕŖĚ 3 ľĬƞĺĵĔŇĨ 

  (Thermodynamic of Solids)   

PRE 667 őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔ 3 ľĬƞĺĵĔŇĨ 

   (Nonferrous Metallurgy and its Processing)   

PRE 672 ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀ 3 ľĬƞĺĵĔŇĨ 

  (Casting Design)   

PRE 692 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 693 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

PRE 697 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 698 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

0,/ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

ȮȮȮȮȮĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69501 ĽńĴĴĬŅ 1       1 ľĬƞĺĵĔŇĨ 
 (Seminar I) 
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PRE 69502 ĽńĴĴĬŅ 2       1 ľĬƞĺĵĔŇĨ 
 (Seminar II) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 
 (Industrial Research Project) 
PRE 69101 ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ      2 ľĬƞĺĵĔŇĨ 

 &Research Methodology) 

ĝŋħĺŇĝŅ 651 ŐįĬĳŌĴŇĽĴħŋĸĕŀĚŏĲĽŐĭĭľĸŅĵŀĚėƢĮĶŃĔŀĭ 
 (Multicomponent Phase Equilibria) 
PRE 65101 ľĸńĔĔŅĶĕŀĚŐįĬĳŌĴŇĽĴħŋĸ      1 ľĬƞĺĵĔŇĨ  

(Principles of Phase Equilibrium)   
PRE 65102  ĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚŐįĬĳŌĴŇĽĴħŋĸ    1 ľĬƞĺĵĔŇĨ 

(Applications of Phase Equilibrium) 

ĝŋħĺŇĝŅȮ665 őĸľŃĺŇĪĵŅĪŅĚŏėĴňĮĶŃĵŋĔĨƢ 
(Applied Chemical Metallurgy) 

PRE 66501 ĔĶŃĭĺĬĔŅĶŏĨĶňĵĴŐĶƞŐĸŃĔŅĶĩĸŋĚőħĵŒĝƟėĺŅĴĶƟŀĬ    1 ľĬƞĺĵĔŇĨ 
(Ore Dressing andȮPyrometallurgical Extraction Process) 

 PRE 66502 ĔŅĶĩĸŋĚőĸľŃőħĵŒĝƟœĲĲƚŅ      1 ľĬƞĺĵĔŇĨ 
(Electrometallurgical Extraction Process) 

ĝŋħĺŇĝŅȮ658  ĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃ  
 (Metals Testing and Characterization) 
PRE 65801  ĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚőĸľŃȮ     1 ľĬƞĺĵĔŇĨ 

(Metallographic Analysis) 
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&Metals Characterization Techniques' 
PRE 65803 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬěŋĸĪĶĶĻĬƢĻŅĽĨĶƢŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮ  1 ľĬƞĺĵĔŇĨ 

(Applications of QualitativeȮand Quantitative Microscopy) 
PRE 65804  ĔŅĶĪħĽŀĭĪŅĚĔĸȮ      1 ľĬƞĺĵĔŇĨ 

&Mechanical Testing' 
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 1,2ȮįĸĚŅĬĺŇĝŅĔŅĶȮ&ĮƖȮ2560 +2563' 
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National Conference 

1. Channarong Pumpuang, Supparerk Boontain, Kongkiat Puparattanapong and 
Af_mu_jgrȮJgkk_lcctgafgrp*Ȯ0./7*ȮŴEffect of artificial aging (T6) on mechanical 
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Industrial Operations Development 2019 &CIOD 2019'. 17 May 2019, Bangkok, 
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2. Puparattanapong, K,, Boontein, S,, Suriyachotnatthakul, P,, Wacharapinchai, U,, 
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547, 
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ŀ .ħĶ,ıĶƟŀĴıĚļƢȮĮŅĬħň 

Dr,ȮPhromphong Pandee 

1,ȮȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖȮı,Ļ, 2557  ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨŐĸŃĶŃĭĭ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,  

ĮĶŃŏĪĻœĪĵ 

ĮƖȮı,Ļ,Ȯ2551Ȯ ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ2) &ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃ

ěŀĴŏĔĸƟŅīĬĭŋĶň,ȮĮĶŃŏĪĻœĪĵ 

2,ȮȮĳŅĶŃĚŅĬĽŀĬ 

 2,1ȮĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

PRE 151 ĺńĽħŋĺŇĻĺĔĶĶĴ                                              3 ľĬƞĺĵĔŇĨ 

  (Engineering Materials)     

PRE 113 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĺŇĻĺĔĶ 3 ľĬƞĺĵĔŇĨ 

  (Computer Programming for Engineers)   

PRE 242 őĸľĔŅĶȮ 3 ľĬƞĺĵĔŇĨ 

  (Metallurgy)   

PRE 332 ĮĢŇĭńĨŇĔŅĶħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 1 ľĬƞĺĵĔŇĨ 

  (Mechanical Engineering Laboratory)   

PRE 265 ĔŅĶĮĶŃĸŀĚĪŅĚĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮ 3 ľĬƞĺĵĔŇĨ 

  (Production Engineering Workshop)   

PRE 448 őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 3 ľĬƞĺĵĔŇĨ 

  (Production Engineering Project)   

PRE 432 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵŒĬĚŅĬőĸľŃ 3 ľĬƞĺĵĔŇĨ 

  (Failure Analysis)   

 

ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 681 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃ                 3 ľĬƞĺĵĔŇĨ 

  (Heat Treatment of Metals)   

ISE 791 ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   
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ISE 792 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 794 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 796 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

0,2ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

         ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69501 ĽńĴĴĬŅ 1       1 ľĬƞĺĵĔŇĨ 
 (Seminar I) 
PRE 69502 ĽńĴĴĬŅ 2       1 ľĬƞĺĵĔŇĨ 
 (Seminar II) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 
 (Industrial Research Project) 
PRE 69101 ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ      2 ľĬƞĺĵĔŇĨ 

 &Research Methodology) 

ĝŋħĺŇĝŅ 652Ȯ  ĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĕŀĚŐĕŖĚȮ      
(Transformation of Solids) 

PRE 65201  ĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĲĽȮ     Ȯ 1 (1-0-3) 
&Phase Transformation) 

ĝŋħĺŇĝŅȮ681 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃ  
(Heat Treatment ofȮMetals) 

PRE68101 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚŀŃĸŌĴŇŏĬňĵĴįĽĴľĶŊŀŀŃĸŌĴŇŏĬňĵĴŏěŊŀ  1 (1-0-3) 
(Heat treatment of Aluminum Alloys)  

PRE68102 ĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĕŀĚĪŀĚŐħĚįĽĴľĶŊŀĪŀĚŐħĚŏěŊŀ   1 (1-0-3) 
(Heat treatment of Copper Alloys) 

ĝŋħĺŇĝŅȮ686 őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚ 
&Powder Metallurgy' 

PRE 68601  őĸľŃĺŇĪĵŅĕŀĚőĸľŃįĚȮ      1 (1-0-3) 
&Powder Metallurgy' 
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PRE 68602  ŏĪėőĬőĸĵňőĸľŃįĚȮ      1 (1-0-3) 
&Powder Metallurgy Technologies' 

ĝŋħĺŇĝŅȮ687 ĪķļġňŐĸŃŐĬĺĮĢŇĭńĨŇĕŀĚĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅ  
(Theory and Practice of Steel Making) 

PRE 68701  ĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮ     1 (1-0-3) 
&Iron and Steel Making' 

PRE 68702  ĔŅĶĶňħŏľĸŖĔȮ       1 (1-0-3) 
&Steel Rolling' 

PRE 68703  ĪķļġňŐĸŃĺŇīňĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅȮ     1 (1-0-3) 
&Theory and Practice of Steel Making' 

3,ȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 

3,1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

3,2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

International Journal 

1. Tantiwaitayaphan, T,, Pandee, P,,Ȯand Limmaneevichitr, C. (2017). ŴModification of 
Eutectic Si in Hypoeutectic Al+Si Alloys with Erbium Additionŵ, Key Engineering 
Materials. Vol,Ȯ718, pp,Ȯ139+142, 

2. Pandee,ȮP,, PatakhamȮU,,Ȯand Limmaneevichitr, C, (2017). ŴMicrostructural Evolution 
and Mechanical Properties of Al+7Si+0,3Mg Alloys with Erbium Additionsŵ* Journal of 
Alloys and Compounds. Vol,Ȯ728, pp,Ȯ844+853, 

3. Seensattayawong, P,, Pandee, P,,Ȯand Limmaneevichitr, C, (2018). ŴImpression Creep 
Properties of Hypoeutectic Al+Si Alloys with Scandium Additionsŵ, Material Today8Ȯ
Proceeding. Vol, 5, Issue 3, pp,Ȯ9440+9446, 

4. Pandee,ȮP,, Gourlay, C,M,, Belyakov, S,A,,ȮPatakham, U,,Ȯand Limmaneevichitr, C,  (2018).Ȯ
ŴAlSi2Sc2 Intermetallic Formation in Al+7Si+0,3Mg+xSc Alloys and Their Effects on As+
Cast Propertiesŵ, Journal of Alloys and Compounds. Vol,Ȯ731, pp,Ȯ1159+1170, 

5. Suwanpreecha, C,, Pandee, P,, Patakham, U,,Ȯand Limmaneevichitr, C, (2018). ŴNew 
Generation of Eutectic Al+Ni Casting Alloys for Elevated Temperature Servicesŵ, 
Material Science and Engineering A. Vol,Ȯ709, pp,Ȯ46+54, 

6. Chokemorh, P., Pandee, P.,Ȯand Limmaneevichitr, C. (2018). ŴRole of Scandium 
Additions in Primary Silicon Refinement of Hypereutectic Alů20Si Alloysŵ, International 
Journal of Cast Metals Research. Vol,Ȯ31, Issue 5, pp,Ȯ269+278, 
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7. Puparattanapong, K., Pandee, P., Boontein, S.,Ȯand C,ȮLimmaneevichitr, C. (2018). 
ŴFluidity and Hot Cracking Susceptibility of A356 Alloys with Sc Additionsŵ, 
Transactions of the Indian Institute of Metals. Vol,Ȯ71, No,Ȯ7, pp,Ȯ1583+1593,Ȯ 

8. Suwanpreecha, C,, Michi, R,A,, Perrin Toinin, J,, Pandee, P,, Dunand, D,C,,Ȯand 
Limmaneevichitr, C, &2019', ŴStrengthening mechanisms in Al+Ni+Sc alloys containing 
Al3Ni microfibers and Al3Sc nanoprecipitatesŵ, Acta Materiallia. Vol, 164, pp, 334+346 

9. Suwanpreecha, C,, Pandee, P,, Patakham, U,, Dunand, D,C,,Ȯand Limmaneevichitr, C, 
(2019). ŴEffects of Zr Additions on Structure and Microhardness Evolution of Eutectic 
Al+6Ni Alloyŵ, Light Metals. pp,Ȯ373+377, 

10. Suwanpreecha, C,, Perrin Toinin, J,, Pandee, P,, Dunand, D,C,, and Limmaneevichitr, C,  
(2019).ȮŴIsothermal Aging of Al+Ni+Sc Alloy Containing Al3Ni Microfibers and Al3Sc 
Nanoprecipitatesŵ,ȮJournal of Metals, Materials and Minerals. Vol, 29, No,Ȯ2, pp, 37+
41, 

International Conference 
1. Wongsawasd, W,, Pandee, P,, Taweesup K,,Ȯand, Limmaneevichitr, C. (2018). 
ŴElectrochemical corrosion behavior of eutectic Al+Ni alloys in a NaCl solutionŵ, The 
11th Thailand Metallurgy Conference &TMETC11',  November 15-16, Pattaya Thailand, 
pp. 18-22, 

National Conference 

1. ĦĶĚėƢĻńĔħŇśȮŀĴĶĶńĨĬƢīŅĶĚėƢ, ĮƕĵŃıńĪīƢȮŀŋħĴĽŇĬ ŏĝŅĺĸŇĨȮĸŇŘĴĴĦňĺŇěŇĨĶȮŐĸŃıĶƟŀĴıĚļƢȮĮŅĬħň,Ȯ&0341',Ȯ
ŴĽĴĭńĨŇĔŅĶœľĸĨńĺĕŀĚőĸľŃŀŃĸŌĴŇŏĬňĵĴįĽĴĬŇĔŏĔŇĸŒĬĔĶŃĭĺĬĔŅĶľĸƞŀŐĶĚħńĬĽŌĚŵ, ĚŅĬĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĕƞŅĵĚŅĬĺŇĻĔĶĶĴŀŋĨĽŅľĔŅĶȮĮĶŃěŅĮƖȮ0341Ȯ&IE Network 0.0.'. ėĶńŘĚĪňŗȮ16*Ȯ5+6ȮıķļĳŅėĴȮ
0341,ȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň ĔĶŋĚŏĪıł, ľĬƟŅȮ064+07., 
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įĻ,ȮħĶ,ŒľĴƞȮĬƟŀĵıŇĪńĔļƢ  
Asst. Prof. Dr. Mai Noipitak 

 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ  
ĮƖȮı.Ļ. 2555 ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨŐĸŃĶŃĭĭ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,  

 ĮĶŃŏĪĻœĪĵ 

ĮƖȮı.Ļ. 2550 ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ 

 œĪĵ 

ĮƖȮı,Ļ, 2548 ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 

ĮĶŃŏĪĻœĪĵ  

2. ĳŅĶŃĚŅĬĽŀĬ 

 2.1 ĳŅĶŃĚŅĬĽŀĬĮƤěěŋĭńĬ 

 ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

PRE  103 ŏĪėőĬőĸĵňĔŅĶįĸŇĨ 2 ľĬƞĺĵĔŇĨ 

  (Production Technology)   

PRE  160 ĔĶĶĴĺŇīňĔŅĶįĸŇĨ 2 ľĬƞĺĵĔŇĨ 

  (Manufacturing Process)   

PRE  260 ĮĢŇĭńĨŇĔŅĶĚŅĬľĸƞŀőĸľŃȮĚŅĬŏĝŊŗŀĴȮŐĸŃĚŅĬőĸľŃŐįƞĬ 1 ľĬƞĺĵĔŇĨ 

  (Foundry, Welding and Sheet Metal Practices)   

PRE  261 ĔĶĶĴĺŇīňĔŅĶįĸŇĨ 3 ľĬƞĺĵĔŇĨ 

  (Manufacturing Processes)   

PRE  265 ĔŅĶĮĶŃĸŀĚĪŅĚĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 3 ľĬƞĺĵĔŇĨ 

  (Production Engineering Workshop)   

       ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ISE 791 ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 792 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  

(Dissertation) 

   

ISE 794 ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
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  (Dissertation)   

ISE 796 ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

PRE 692 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 693 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

PRE 697 ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 698 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   

2,2ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 

 (Industrial Research Project) 

3,ȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘȮ 

    3,1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

    1,0ȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 

International Journal 

1. Lmgngr_i*ȮK,Ȯ&0./5',ȮŴQrpcqqȮKc_qspckclrȮglȮA_p`mlȮQrccjȮ`wȮK_elcrgaȮ@_pif_sqclȮ
LmgqcȮRcaflgoscŵ*ȮKey Engineering Materials. Vol. 751, pp. 213-218. 

2. Aup-Ngoen, K., _lbȮLmgngr_i*ȮK,Ȯ&0./5',ȮŴBctcjmnkclrȮmdȮQncagdgaȮQspd_acȮ?pc_ȮglȮ
Carbon Material Prepared from Cassava Tuber Char Using a Chemical Activation 
?qqgqrcbȮQmlmafckga_jȮNpmacqqŵ*ȮKey Engineering Materials. Vol. 751, pp. 695-700. 

3. Noipitak, M., _lbȮIfu_lqpg*Ȯ@,Ȯ&0./5',ȮŴRfcȮGltcqrge_rgmlȮmdȮSjrp_qmlgaȮClcpewȮ
?rrcls_rgmlȮglȮ?GQGȮ1/4ȮQr_gljcqqȮQrccjȮUcjbȮHmglrŵ*ȮKey Engineering Materials. Vol. 
751, pp. 207-212. 
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4. Aup-Ngoen, K., Noipitak, M., Nammahachak, N., Ratanaphan, S., Poochai, C., and 
Tuantr_lmlr*Ȯ?,Ȯ&0./7',ȮŴRfcȮGldjsclacȮmdȮNpcaspqmpqȮmlȮMnrga_jȮNpmncprgcqȮmdȮA_p`mlȮ
L_lmbmrqȮQwlrfcqgxcbȮtg_ȮFwbpmrfcpk_jȮA_p`mlgx_rgmlȮRcaflgoscŵ*ȮJournal of 
Metals, Materials and Minerals. Vol. 29, No. 3, pp. 1-7. 

5. Noipitak, M., and Tangwarodomnukun, V. (2019),ȮŴD_gjspcȮ?l_jwqgqȮmdȮQsncpfc_rȮRs`cȮ
2.25 Cr-/KmȮglȮ@gmk_qqȮNmucpȮNj_lrŵ*ȮJournal of Metals, Materials and Minerals. 
Vol. 29, No. 4, pp. 1-7. 

6. Khwanssri, B., Noipitak, M., _lbȮR_leu_pmbmklsisl*ȮT,Ȯ&0./7',ȮŴD_gjspcȮ?l_jwqgqȮmdȮ
Superheat Tube 2.25Cr-1Mo in Bgmk_qqȮNmucpȮNj_lrŵ*ȮJournal of Metals Materials 
and Minerals. Vol. 29, No. 4, pp. 99-105. 

7. Aup-Ngoen, K., _lbȮLmgngr_i*ȮK,Ȯ&0.0.',ȮŴCddcarȮmdȮA_p`ml-rich Biochar on Mechanical 
Properties of PLA-biochar Compositesŵ*ȮQsqr_gl_`jcȮAfckgqrpwȮ_lbȮNf_pk_aw. Vol. 
15:100204, pp. 1-8. 

International Conference  

1. Sodsai, K., Noipitak, M., and Sae-R_le*ȮU,Ȯ&0./7',ȮŴBcrcargmlȮmdȮAmppmqgmlȮslbcpȮ
Am_rcbȮQspd_acȮ`wȮCbbwȮAsppclrȮRcqrgleȮKcrfmbŵ*Ȯ7th International Electrical 
Engineering Congress (iEECON). 6-8 March 2019, Prachuap Khiri Khan, Thailand, pp. 
1-4. 

2. Noipitak, M., Chiablam, C., _lbȮIfu_lqqpg*Ȯ@,Ȯ&0./7',ȮŴSjrp_qmlgaȮGlqncar_`gjgrwȮmdȮ
Bgqqgkgj_pȮKcr_jȮUcjbȮHmglrȮ`crucclȮA_p`mlȮQrccjȮ_lbȮQr_gljcqqȮQrccjŵ*ȮThe 8th 
Asia-Pacific IIW International Congress. 20-22 March 2019, QSNCC, Bangkok, 
Thailand, pp. 139-143. 

    National Journal  

1. ĔŇĨĨŇĬńĬĪƢȮĽħŒĽ, ŒľĴƞȮĬƟŀĵıŇĪńĔļƢ ĺŇĭŋĠȮĨńŘĚĺőĶħĴĬŋĔŌĸȮŐĸŃœĝĵŅȮħŜŅėŜŅ,Ȯ&034/',ȮŴĔŅĶŀŀĔŐĭĭ
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0,ȮȮĳŅĶŃĚŅĬĽŀĬ 

0,/ȮȮĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

PRE 133ȮĺńĽħŋĺŇĻĺĔĶĶĴ        3 ľĬƞĺĵĔŇĨ 

&Engineering Materials' 

PRE 241 ĮĢŇĭńĨŇĔŅĶőĸľĔŅĶ       3 ľĬƞĺĵĔŇĨ 

 &Metallurgy Laboratory' 

PRE 242 őĸľĔŅĶ        3 ľĬƞĺĵĔŇĨ 

 &Metallurgy' 

PRE 261ȮĔĶĶĴĺŇīňĔŅĶįĸŇĨ       3ȮľĬƞĺĵĔŇĨ 

&Manufacturing Process' 

PRE 265ȮĔŅĶĮĶŃĸŀĚĪŅĚĺŇĻĺĔĶĶĴ      3 ľĬƞĺĵĔŇĨ 

 &Production Engineering Workshop'  

PRE 333 ĺŇĻĔĶĶĴľĸƞŀőĸľŃ       3 ľĬƞĺĵĔŇĨ 

 &Foundry Engineering' 

PRE 432 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵ      3 ľĬƞĺĵĔŇĨ 

 &Failure Analysis' 

PRE 435ȮĺńĽħŋőĸľŃŐĸŃĔĶĶĴĺŇīňĔŅĶįĸŇĨ      3 ľĬƞĺĵĔŇĨ 

 &Non+MetalicȮMaterials andȮProcessing' 
 

ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 602ȮĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ    3 ľĬƞĺĵĔŇĨ 

  &Transport Phenomena in Process Metallurgy' 
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PRE 442ȮŀŋĦľıĸĻŅĽĨĶƢĕŀĚĕŀĚŐĕŖĚ      3 ľĬƞĺĵĔŇĨ 

 &Thermodynamics of Solids' 

 ISE 697 ĽńĴĴĬŅĔŅĶĺŇěńĵȮ0       /ȮľĬƞĺĵĔŇĨȮ 

&Research SeminarȮII'  

ISE 698ȮĽńĴĴĬŅĔŅĶĺŇěńĵȮ3       /ȮľĬƞĺĵĔŇĨ 

Ȯ&Research SeminarȮIII' 

 

0,0ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

PRE 69701 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
PRE 69501 ĽńĴĴĬŅ 1       1 ľĬƞĺĵĔŇĨ 
 (Seminar I) 
PRE 69502 ĽńĴĴĬŅ 2       1 ľĬƞĺĵĔŇĨ 
 (Seminar II) 
PRE 69801 őėĶĚĚŅĬĺŇěńĵŀŋĨĽŅľĔĶĶĴ               6 ľĬƞĺĵĔŇĨ 
 (Industrial Research Project) 
PRE 69101 ĶŃŏĭňĵĭĺŇīňĔŅĶĺŇěńĵ      2 ľĬƞĺĵĔŇĨ 

 &Research Methodology) 

ĝŋħĺŇĝŅȮ661  ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔȮ 
(Fracture Mechanics) 

PRE 66101  ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĕńŘĬıŊŘĬģŅĬ      1 ľĬƞĺĵĔŇĨ 
(Fundamental of Fracture Mechanics) 

PRE 66102  ĔŅĶŐĨĔľńĔŐĸŃĔŅĶĸƟŅĕŀĚőĸľŃȮ     1 ľĬƞĺĵĔŇĨ 
(Fracture and Fatigue of Metals)   

PRE 66103  ĔŅĶĺŇŏėĶŅŃľƢįŇĺľĬƟŅŐĨĔľńĔĕŀĚőĸľŃ     1 ľĬƞĺĵĔŇĨ 
(Fractography of Metal) 

PRE 66104  ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŐĭĭĵŊħľĵŋƞĬŏĝŇĚŏĽƟĬŐĸŃĵŊħľĵŋƞĬ+ĩŅĺĶȮ  1 ľĬƞĺĵĔŇĨ 
(Linear Elastic and Elastic Plastic Fracture Mechanics) 

ĝŋħĺŇĝŅȮ662  ĔĸœĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŒĬĕŀĚŐĕŖĚĽńĦģŅĬȮ    
(Deformation Mechanisms in crystalline Solids) 

PRE 66201  ĔĸœĔĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĩŅĺĶŒĬĕŀĚŐĕŖĚĪňŗĴňĽńĦģŅĬȮ   1 ľĬƞĺĵĔŇĨ 
(Plastic Deformation Mechanisms in Crystalline Solids) 
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PRE 66202  ĔĶŃĭĺĬĔŅĶĔŅĶŏĮĸňŗĵĬĶŌĮȮ     1 ľĬƞĺĵĔŇĨ 
(Deformation Processing) 

ĝŋħĺŇĝŅȮ663  ıķĨŇĔĶĶĴĪŅĚĔĸĕŀĚőĸľŃȮ      
(Mechanical Behavior of Metals) 

PRE 66301  ĔĸœĔĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŒĬőĸľŃȮ    1 ľĬƞĺĵĔŇĨ 
&Strengthening Mechanisms in Metals' 

PRE 66302  ıķĨŇĔĶĶĴĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĽŌĚȮ     1 ľĬƞĺĵĔŇĨ 
&Material Behavior at High Temperature' 

PRE 66303  ıķĨŇĔĶĶĴĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĨŗŜŅȮ     1 ľĬƞĺĵĔŇĨ 
&Material Behavior at Low Temperature' 

ĝŋħĺŇĝŅȮ669  ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵĪŅĚőĸľŃĺŇĪĵŅ  
(Metallurgical Failure Analysis) 

PRE 66901  ıŊŘĬģŅĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėĺŅĴŏĽňĵľŅĵȮ    1 ľĬƞĺĵĔŇĨ 
&Fundamental  of Failure Analysis' 

PRE 66902  ĔĸœĔĔŅĶŏĽňĵľŅĵŐĸŃĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĪňŗŏĔňŗĵĺĕƟŀĚȮ   1 ľĬƞĺĵĔŇĨ 
&Failure Mechanism and Related Environment Factors' 

ĝŋħĺŇĝŅȮ683 ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ  
(Forming Process Analysis) 

PRE 68301  ĔĸĻŅĽĨĶƢĕŀĚĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬ      1 ľĬƞĺĵĔŇĨ 
&Mechanics of Sheet Metal Forming) 

PRE 68302  ĔŅĶĺŇŏėĶŅŃľƢĔŅĶĕŉŘĬĶŌĮőĸľŃ      1 ľĬƞĺĵĔŇĨ 
(Metal Forming Analysis) 

PRE 68303  ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮ       1 ľĬƞĺĵĔŇĨ 
(Forming Process Analysis) 

PRE 68304  ĔŅĶĮĶŃĵŋȲĔĨƢŒĝƟœĲœĬĨƢŏŀĸŇŏĴĬĨƢŒĬĔŅĶĕŉŘĬĶŌĮőĸľŃ     1 ľĬƞĺĵĔŇĨ 
(Application of Finite Element Method in Metal Forming) 

ĝŋħĺŇĝŅȮ676 ĽĴĶĶĩĬŃŐĸŃėĺŅĴŏĝŊŗŀĩŊŀœħƟĕŀĚĺńĽħŋ  
(Materials Performance and Reliability) 

PRE 67601  ľĸńĔıŊŘĬģŅĬĔŅĶĨĶĺěĽŀĭģŅĬėĺŅĴŏĽňŗĵĚ     1 ľĬƞĺĵĔŇĨ 
ŐĸŃėĺŅĴŏľĴŅŃĽĴĨƞŀĔŅĶŒĝƟĚŅĬ  
(Fundamental of Risk Based Inspection and Fitness for service) 
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PRE 67602  ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĮĶŃĵŋĔĨƢŒĬėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶĔńħĔĶƞŀĬ 1 ľĬƞĺĵĔŇĨ 
(Fitness for Service  Application in Corrosion  Failure) 

PRE 67603  ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĶŀĵĭĔıĶƞŀĚŐĭĭĶŀĵŐĨĔ 1 ľĬƞĺĵĔŇĨ 
 (Fitness for Service Application in Crack-Like Flaws) 

PRE 67604  ėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĚŅĬĽŜŅľĶńĭĽƞĺĬĮĶŃĔŀĭŀŋĦľĳŌĴŇĽŌĚ   1 ľĬƞĺĵĔŇĨ 
(Fitness for Service of High Temperature Components) 

3,Ȯ ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 

 3,1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

 1,0ȮȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 

International Journal 

1. Preedawiphat, P., Mahayotsanun, N., Sa-ngorn, K., Noipitak, M., Tuengsook, P., 
Sucharitpwatskul, S., & Dohda, K. (0.01',ȮŴCreep Behaviors of ASTM A36 Welded Jointsŵ*Ȯ
Engineering and Applied Science Research (EASR), Khon Kaen University, (Accepted on 
18 January 2021 to be published) 

2. Preedawiphat, P., Mahayotsanun, N., Sa-ngorn, K., Noipitak, M., Tuengsook, P., 
Sucharitpwatskul, S., & Dohda, K. (0.0.',ȮŴMechanical Investigations of ASTM A14 
UcjbcbȮQrccjqȮugrfȮQr_gljcqqȮAj_bbgleŵ,ȮCoatings, Vol. /., No. 7, pp. /+/5, 

3. W_kngcl*ȮL,*ȮNpmk`_lnmle*ȮQ,Ȯ_lbȮRscleqmmi*ȮN,*Ȯ0./5*ȮŴ?ȮBcrcpkgl_rgmlȮmdȮMnrgk_jȮ
Work-ngcacȮDccbȮP_rcȮmlȮBms`jcȮQnp_wȮ@mmrfqȮrmȮ_lȮMtclŵ*ȮInternational Journal 
of Mechanical Engineering and Robotics Research V, Vol. 6, No. 5, pp. 401-405. 
International Conference 

4. Preedawiphat, P., Mahayotsanun, N., Sa-ngorn, K., Noipitak, M., Tuengsook, P., 
Sucharitpwatskul, S., & Mahabunphachai, S. (2020). ŴDevelopment of Creep Testing 
Machine and Validation Cases of ASTM A36 Steel Propertyŵ, The 11th TSME 
International Conference on Mechanical Engineering &TSME ICOME 2020'. December 
1-4, Ubon Ratchathani, Thailand, pp.Ȯ74+79, 
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