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4,ȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
 ŐįĬȮȮĔ2Ȯ&ĺŇĪĵŅĬŇıĬīƢȮ/0ȮľĬƞĺĵĔŇĨ' ěŜŅĬĺĬ 39 ľĬƞĺĵĔŇĨ 
 ŐįĬȮĕȮ&ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ4ȮľĬƞĺĵĔŇĨ' ěŜŅĬĺĬȮȮ17Ȯ ľĬƞĺĵĔŇĨ 
 
5,ȮȮĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
5,/ȮĶŌĮŐĭĭȮ 
 ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪȮ0ȮĮƖȮœħƟŐĔƞȮŐįĬȮĔ0ȮŐĸŃŐįĬȮĕ 
5,0ȮĳŅļŅĪňŗŒĝƟȮȮ 

 ľĸńĔĽŌĨĶŒĝƟĔŅĶŏĶňĵĬĔŅĶĽŀĬħƟĺĵĳŅļŅœĪĵŏĮƦĬľĸńĔĶƞĺĴĔńĭĳŅļŅŀńĚĔķļ 
ŐĸŃŒĝƟĨŜŅĶŅĳŅļŅŀńĚĔķļŏĮƦĬľĸńĔ 

 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 
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3,1ȮȮĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
 ĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵœħƟ 
3,2ȮȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
 ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
3,3ȮȮȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
 ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 
4,ȮȮĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ ĔŜŅľĬħŏĮƕħĽŀĬŏħŊŀĬȮȮĽŇĚľŅėĴȮȮı,Ļ,Ȯ0342Ȯ ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ/ȮȮĮƖĔŅĶĻŉĔļŅȮ0342 

   ŏĶŇŗĴŒĝƟĴŅĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ,,,,2523,,,,Ȯ&ĶŃĭŋĮƖȮı,Ļ,ȮĕŀĚľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬėĶńŘĚŐĶĔ' 
   œħƟıŇěŅĶĦŅĔĸńŗĬĔĶŀĚőħĵĽĳŅĺŇĝŅĔŅĶȮȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ,,,4,,,-,,,0342,,, 
   ŏĴŊŗŀĺńĬĪňŗ,,,,,,/2,,,,,,,ȮŏħŊŀĬ,,,,,ĴŇĩŋĬŅĵĬ,,,,,,,,,Ȯı,Ļ,Ȯ,,,0342,,,, 
   œħƟĶńĭŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵłȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ,,,,241,,,,, 
  ȮȮȮ  ŏĴŊŗŀĺńĬĪňŗ,,,,5,,,ȮŏħŊŀĬ,,,ĔĶĔġŅėĴ,,,,Ȯı,Ļ,Ȯ,,,,0342,,,, 
ĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶŏħŇĴ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 
 
5,ȮȮėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ
0330ȮȮŒĬĮƖĔŅĶĻŉĔļŅȮ0342 
 
6,ȮȮŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

(1) ĺŇĻĺĔĶĔŅĶŏĝŊŗŀĴȮ(Welding engineer) 
(2) ĬńĔĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮ(Welding engineering researcher) 
(3) ĺŇĻĺĔĶĚŅĬįĸŇĨĝŇŘĬĽƞĺĬőĸľŃȮ(Fabrication engineer) 
(4) įŌƟĨĶĺěĽŀĭĚŅĬŏĝŊŗŀĴȮ(Welding inspector) 
(5) įŌƟĨĶĺěĽŀĭŐĭĭœĴƞĪŜŅĸŅĵȮ(Non-destructive testing inspector) 
(6) ĬńĔőĸľŃĺŇĪĵŅȮ(Metallurgist) 
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7,ȮȮȮĝŊŗŀȮĽĔŋĸȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĸŜŅħńĭĪňŗ ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ*ĮĶŃŏĪĻ 

ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ'Ȯ 
&ŏĶňĵĚěŅĔėŋĦĺŋĥŇĽŌĚĽŋħěĬĩŉĚĶŃħńĭĮĶŇĠĠŅĨĶň' 

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

- M,Sc,Ȯ&Welding Engineering', The Ohio State University,  
U,S,A,Ȯ&1995' 

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

0 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', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&0320' 

3 ħĶ,ıĚļƢĻńĔħŇśȮȮĩŉĚĽŋĕ - Ph,D,Ȯ&Metallurgical and Materials Engineering', Colorado School 
of Mines, U,S,A,Ȯ&2001' 

- M,Sc,Ȯ&Metallurgical and Materials Engineering', Colorado School 
of Mines, U,S,A,Ȯ&1997' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵȮ&2534' 

 
/.,ȮȮĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
ȮȮȮȮȮ ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
 
//,ȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶȮ 
//,/ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮ 

ĺŇĻĺĔĶĔŅĶŏĝŊŗŀĴȮľĶŊŀŀŅĝňıĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶŏĝŊŗŀĴȮŏĮƦĬĔĸŋƞĴŀŅĝňıĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭĶƞĺĴĔńĭĔĸŋƞĴ
ŀŋĨĽŅľĔĶĶĴœħƟĪŋĔĮĶŃŏĳĪŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮěŅĔĔŅĶıńĥĬŅĕŀĚĶŃĭĭŀŋĨĽŅľĔĶĶĴőĸĔľĸŅĔľĸŅĵħƟŅĬŒĬĝƞĺĚȮ5 
ĮƖĪňŗįƞŅĬĴŅȮŏĝƞĬȮĶŃĭĭĕƟŀĴŌĸȮĔŅĶŏĕƟŅĩŉĚĕƟŀĴŌĸȮĶŃĭĭŀńĨőĬĴńĨŇȮıĸńĚĚŅĬĽŃŀŅħȮŏĮƦĬĨƟĬȮŀŋĨĽŅľĔĶĶĴĔŅĶŏĝŊŗŀĴ
ěŉĚĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŏıŊŗŀĶŀĚĶńĭėĺŅĴŏĮĸňŗĵĬŐĮĸĚħńĚĔĸƞŅĺȮŏĝƞĬȮĔŅĶŏĮĸňŗĵĬŐĮĸĚħƟŅĬŏĪėőĬőĸĵňȮħƟĺĵ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽƞĚȮĶńĭȮĭńĬĪŉĔȮŐĸŃėƟĬľŅĕƟŀĴŌĸœħƟĮĶŇĴŅĦĴŅĔŀĵƞŅĚĶĺħŏĶŖĺȮĪňŗĽƞĚįĸĔĶŃĪĭőħĵĨĶĚĨƞŀ
ŏĪėőĬőĸĵňŏħŇĴȮľĶŊŀĔŅĶŏĮĸňŗĵĬŐĮĸĚħƟŅĬĔŅĶĸĚĪŋĬŒĬĮĶŃŏĪĻœĪĵȮĪňŗĴňĔŅĶĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴ
ŏĜıŅŃȮŏĝƞĬȮŀŋĨĽŅľĔĶĶĴĔŅĶĭŇĬȮŀŋĨĽŅľĔĶĶĴĶŃĭĭŀńĨőĬĴńĨŇȮľĶŊŀŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňĪňŗŏĮƦĬıŊŘĬģŅĬĕŀĚ
ĮĶŃŏĪĻȮĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶěŉĚĨƟŀĚėŜŅĬŉĚĩŉĚĽĩŅĬĔŅĶĦƢĪňŗŏĮĸňŗĵĬŐĮĸĚœĮȮħƟĺĵĔŅĶŏıŇŗĴŏĬŊŘŀľŅĕƟŀĴŌĸĪňŗěŜŅŏĮƦĬ
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ĨƞŀĔŅĶŒĝƟĚŅĬŒĬĵŋėĽĴńĵȮŏĝƞĬȮĶŃĭĭŀńĨőĬĴńĨŇȮŏĪėőĬőĸĵňŏĔňŗĵĺĔńĭŀŅĔŅĻĵŅĬȮŏĪėőĬőĸĵňŏĔňŗĵĺĔńĭĺńĽħŋŒľĴƞȮľĶŊŀ
ĔŅĶŏıŇŗĴŏĬŊŘŀľŅŀĚėƢėĺŅĴĶŌƟŒĬĔŅĶĽŊĭėƟĬŏıŊŗŀĔŅĶĺŇěńĵŒľƟĪńĬĔńĭĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 

ŀŋĨĽŅľĔĶĶĴĕŀĚĮĶŃŏĪĻĴňŐĬĺőĬƟĴĮĶńĭĨńĺœĮĽŌƞŀŋĨĽŅľĔĶĶĴŐĭĭŏĬƟĬŒĝƟŀĚėƢėĺŅĴĶŌƟȮĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴȮĞŉŗĚŏĮƦĬĬőĵĭŅĵĕŀĚĳŅėĶńģŒĬĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĕŀĚĮĶŃŏĪĻœĪĵŒľƟĔƟŅĺĕƟŅĴĔńĭħńĔĶŅĵœħƟĮŅĬ
ĔĸŅĚȮħńĚĬńŘĬȮĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃħƟŅĬĚŅĬĺŇěńĵĕŀĚĺŇĻĺĔĶȮěŃŏĮƦĬĔŅĶŏĮƕħőŀĔŅĽŒľƟĔŅĶĪŜŅĚŅĬ
ħƟŅĬĺŇěńĵŐĸŃıńĥĬŅȮĪňŗĔŜŅĸńĚĕĵŅĵĨńĺŀĵŌƞŒĬĮƤěěŋĭńĬħƟĺĵ 
 
//,0ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 

ěŅĔıńĥĬŅĔŅĶĪŅĚĽńĚėĴĪňŗŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺħƟĺĵĽŊŗŀħŇěŇĨŀĸȮŐľĸƞĚėĺŅĴĶŌƟŐĭĭħńŘĚŏħŇĴĩŌĔ
ĮĶńĭŏĮĸňŗĵĬœĮȮįŌƟėĬĽŅĴŅĶĩŏĕƟŅĩŉĚĮĶŇĴŅĦĕƟŀĴŌĸĴľŅĻŅĸȮĕƟŀĴŌĸėĺŅĴĶŌƟěŉĚœĴƞĩŌĔěŜŅĔńħŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅħńĚĪňŗ
ŏėĵŏĮƦĬĴŅ įĬĺĔĔńĭĽĩŅĬĔŅĶĦƢĪŅĚĔŅĶŐĕƞĚĕńĬĔńĭįŌƟĶƞĺĴĺŇĝŅĝňıŀŊŗĬŕȮĪŜŅŒľƟįŌƟĪňŗĽĬŒěĻŉĔļŅĨƞŀȮĴňĴŋĴĴŀĚĔńĭ
ľĸńĔĽŌĨĶœĴƞŒĝƞŐėƞĮĶŇĠĠŅȮŐĨƞĸĚĸŉĔŏĬŊŘŀľŅėĺŅĴĶŌƟĪňŗěŃœħƟěŅĔĔŅĶŏĶňĵĬĪňŗĨƟŀĚĴňėĺŅĴĔĶŃĝńĭȮĝńħŏěĬȮŐĸŃŏľŖĬ
ĮĶŃőĵĝĬƢěŅĔĔŅĶĬŜŅœĮŒĝƟœħƟŏĶŖĺĪňŗĽŋħȮĶĺĴœĮĩŉĚőŀĔŅĽŒĬĔŅĶĪŜŅĚŅĬįƞŅĬĶŃĭĭĔŅĶĶńĭĶŀĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ľĶŊŀĪŅĚĺŇĝŅĝňıȮ 

ľĸńĔĽŌĨĶěŉĚœħƟĬŜŅıńĥĬŅĔŅĶĪŅĚĽńĚėĴŏľĸƞŅĬňŘȮĴŅŏĮƦĬĮĶŃŏħŖĬŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮőħĵĵńĚėĚĴň
ĭĪĭŅĪĔŅĶŏĮƦĬŐľĸƞĚėĺŅĴĶŌƟľĸńĔħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮŐĨƞŏıŇŗĴėĺŅĴėĸƞŀĚĨńĺŒĬĔŅĶěńħĔŅĶėĺŅĴĶŌƟȮŏĬƟĬ
ıńĥĬŅŀĚėƢėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮĮĶńĭŏĮĸňŗĵĬĶŅĵĺŇĝŅŒľƟĴňėĺŅĴĔĶŃĝńĭȮĨĶĚ
ĨƞŀĮĶŃŏħŖĬĮƤĠľŅĪňŗĴňőŀĔŅĽıĭŒĬĳŅėŀŋĨĽŅľĔĶĶĴěĶŇĚȮőħĵŒĝƟŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭȮMicro-
credentialsȮŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬĪňŗĪŜŅĚŅĬœĮħƟĺĵőħĵĶŃĭĭȮCredit bank ŐĸŃěńħŒľƟĴňĔŅĶĶńĭĶŀĚėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩĨŅĴŐĬĺĪŅĚĺŇĝŅĝňıĺŇĻĺĔĶĔŅĶŏĝŊŗŀĴĽŅĔĸȮŏĬƟĬėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĝŅĔŅĶȮŀňĔĪńŘĚ
ŏıŇŗĴĶŅĵĺŇĝŅĪňŗŏıŇŗĴĪńĔļŃħƟŅĬĚŅĬĺŇěńĵȮŒľƟĽŀħėĸƟŀĚĔńĭŐĬĺĪŅĚĔŅĶıńĥĬŅĮĶŃŏĪĻħƟĺĵŀĚėƢėĺŅĴĶŌƟȮŏıŊŗŀŒľƟĽńĚėĴ
ĽŅĴŅĶĩĔƟŅĺĕƟŅĴĮƤĠľŅĔńĭħńĔĶŅĵœħƟĮŅĬĔĸŅĚȮĶĺĴœĮĩŉĚĔŅĶĴňěŇĨĽŜŅĬŉĔĪňŗħňĨƞŀěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŒĝƟ
ŏĪėőĬőĸĵňŀĵƞŅĚĜĸŅħŏıŊŗŀŒľƟŏĔŇħįĸĔĶŃĪĭħƟŅĬĸĭĬƟŀĵĪňŗĽŋħĨƞŀĽĳŅıŐĺħĸƟŀĴ 
 
/0,ȮįĸĔĶŃĪĭěŅĔȮĕƟŀȮ11ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 
/0,/ȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
ħƟĺĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽĩŅĬĔŅĶĦƢħƟŅĬŏĻĶļģĔŇěŐĸŃĽńĚėĴȮĶĺĴœĮĩŉĚįĸĔŅĶĽŜŅĶĺěėĺŅĴėŇħŏľŖĬĶŀĭ

ħƟŅĬĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŉĚœħƟĴňĔŅĶėŜŅĬŉĚĩŉĚĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃŏıŇŗĴŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅĪňŗ
ĨŀĭĽĬŀĚĨƞŀĔŅĶĸĚĪŋĬĕĬŅħŒľĠƞĕŀĚĮĶŃŏĪĻœĪĵĨŅĴĬőĵĭŅĵĳŅėĶńģȮŏĝƞĬȮŀŋĨĽŅľĔĶĶĴĔŅĶĭŇĬȮŀŋĨĽŅľĔĶĶĴ
ıĸńĚĚŅĬŐĸŃĮƕőĨĶŏėĴňȮħƟĺĵĔŅĶįĸŇĨĴľŅĭńĦĤŇĨĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŀĵƞŅĚŏħƞĬĝńħ
ľĸŅĵħƟŅĬȮœħƟŐĔƞ 

- ħƟŅĬŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
- ħƟŅĬĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 
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- ħƟŅĬĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 
- ħƟŅĬĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
- ħƟŅĬĔŅĶĺŇěńĵ 
ľĸńĔĽŌĨĶœħƟĩŌĔŀŀĔŐĭĭŒľƟĽŀħĶńĭĔńĭėĺŅĴŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴȮħƟĺĵıńĥĬŅľĸńĔĽŌĨĶŒľƟĴňėĺŅĴ

ĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬĪŅĚĺŇĝŅĝňıĶŃħńĭĽŅĔĸȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬŀŋĨĽŅľĔĶĶĴ
ěĶŇĚȮőħĵŏĜıŅŃŒĬĺŇĝŅĝňıĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮĪňŗěŜŅŏĮƦĬĨƟŀĚŒĝƟŒĭĶńĭĶŀĚŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıȮ
ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŏĬŊŘŀľŅĨŅĴĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟ 
ľĸńĔĽŌĨĶœħƟěńħŐĭƞĚŏĬŊŘŀľŅĺŇĝŅŒľƟĴňėĺŅĴĔĶŃĝńĭȮĽŅĴŅĶĩĪŜŅėĺŅĴŏĕƟŅŒěœħƟĶĺħŏĶŖĺȮĬŜŅœĮŒĝƟœħƟĪńĬĪňȮŐĸŃĴň

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĝńħŏěĬȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĪńĔļŃŏĜıŅŃħƟŅĬĕŀĚĨĸŅħŐĶĚĚŅĬľĶŊŀįŌƟĪňŗĨƟŀĚĔŅĶĴň
ĪńĔļŃŏıŇŗĴȮ(Upskill)ȮľĶŊŀĽĶƟŅĚĪńĔļŃŒľĴƞȮ(Reskill)ȮħƟĺĵĶŃĭĭȮMicro-credentialsȮŐĸŃĨŀĭĽĬŀĚĨƞŀĔŅĶ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮħƟĺĵĶŃĭĭȮCredit bank 
ľĸńĔĽŌĨĶŏĮƕħőŀĔŅĽŒĬĔŅĶĻŉĔļŅŒĬĪŋĔıŊŘĬĪňŗȮħƟĺĵĔŅĶĔŜŅľĬħŒľƟĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĶŃĭĭįĽĴįĽŅĬȮ

ĽŅĴŅĶĩŏĕƟŅŏĶňĵĬœħƟĪńŘĚŐĭĭįƞŅĬĶŃĭĭħŇěŇĨŀĸȮŐĸŃŐĭĭŏĶňĵĬŒĬĝńŘĬŏĶňĵĬȮĪńŘĚĬňŘľĸńĔĽŌĨĶœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬŏĮƦĬ
ŀĵƞŅĚħňěŅĔĔŅĶĸĚĪŋĬħƟŅĬĶŃĭĭŐĸŃģŅĬĕƟŀĴŌĸĕŀĚĴľŅĺŇĪĵŅĸńĵ 
ľĸńĔĽŌĨĶĩŌĔıńĥĬŅŒľƟĽĬńĭĽĬŋĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶĺŇěńĭȮŏıŊŗŀŏıŇŗĴıŌĬėĺŅĴĶŌƟŏĝŇĚĸŉĔŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴĔŅĶ

ŏĝŊŗŀĴȮħƟĺĵĔŅĶĔŜŅľĬħĺŇĝŅŏĔňŗĵĺĔńĭĪńĔļŃĔŅĶĺŇěńĵŏĮƦĬĺŇĝŅĭńĚėńĭȮŏıŊŗŀŒľƟĴńŗĬŒěĺƞŅȮįŌƟŏĶňĵĬěŃĴňĪńĔļŃŒĬĔŅĶĽŊĭėƟĬ
ėĺŅĴĶŌƟȮĮĶŃĴĺĸįĸėĺŅĴĶŌƟȮŐĸŃĬŜŅėĺŅĴĶŌƟœĮŒĝƟŐĔƟĮƤĠľŅŒĬĭĶŇĭĪŒľĴƞȮľĶŊŀĽŅĴŅĶĩĽĶƟŅĚĬĺńĨĔĶĶĴŒľĴƞĪňŗěŜŅŏĮƦĬ
ĨƞŀĔŅĶıńĥĬŅŏĪėőĬőĸĵňĕŀĚĮĶŃŏĪĻ 
ľĸńĔĽŌĨĶĵńĚėŜŅĬŉĚĩŉĚėĺŅĴĶńĭįŇħĝŀĭŐĸŃěĶŇĵīĶĶĴħƟŅĬĺŇĝŅĔŅĶȮĺŇĝŅĝňıȮĝŋĴĝĬȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮőħĵ

ĮĶŃĔŀĭŒĬŏĬŊŘŀľŅĶŅĵĺŇĝŅȮŏĝƞĬȮĔŅĶŀƟŅĚŀŇĚĪŅĚĺŇĝŅĔŅĶȮĽŇĪīŇĔŅĶŏĕƟŅĩŉĚŐľĸƞĚĕƟŀĴŌĸȮěĶŇĵīĶĶĴĪŅĚĺŇĝŅĝňıȮĔŅĶ
ŏĮƕħĶńĭėĺŅĴėŇħŏľŖĬȮĔŅĶŒľƟŏľĨŋįĸŒĬĔŅĶőĨƟŐĵƟĚȮėĺŅĴĮĸŀħĳńĵĽŅīŅĶĦŃȮĔŅĶėŜŅĬŉĚĩŉĚįĸĔĶŃĪĭĨƞŀĭŋėėĸŀŊŗĬ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŏĮƦĬĨƟĬ 
/0,0ȮȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮĴňŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃ
ĔŅĶěńħĔŅĶľĸńĔĽŌĨĶĨŅĴıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵȮœħƟŐĔƞ 

- ŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅľĶŊŀįŌƟĽĬŒěœħƟŏĶňĵĬĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚœħƟħƟĺĵĨĬŏŀĚȮħƟĺĵĶŅĵĺŇĝŅĪňŗĴňėĺŅĴĔĶŃĝńĭȮ
ĽŅĴŅĶĩĬŜŅœĮŏĽĶŇĴĔŅĶĮĶŃĔŀĭŀŅĝňıœħƟĪńĬĪň 

- ĚŅĬĺŇěńĵĕŀĚľĸńĔĽŌĨĶĴňĮĶŃőĵĝĬƢőħĵĨĶĚĨƞŀĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĕŀĚĮĶŃŏĪĻȮőħĵŏĜıŅŃ
įŌƟĮĶŃĔŀĭĔŅĶŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĪňŗĴňĴŌĸėƞŅĽŌĚŐĸŃœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬěŅĔĳŅėĶńģ 

- ĴľŅĭńĦĤŇĨěŃŏĮƦĬįŌƟĴňĪńĔļŃĪňŗħňŒĬĔŅĶĽŊŗŀĽŅĶȮĪńŘĚĪŅĚĺŇĝŅĔŅĶȮĺŇĝŅĝňıȮŐĸŃĪŅĚĽńĚėĴȮŏĕƟŅŒěĩŉĚ
ěĶĶĵŅĭĶĶĦȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴĽƞĺĬĶĺĴ 
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- ėĺŅĴĴŋƞĚĴńŗĬĕŀĚľĸńĔĽŌĨĶĪňŗěŃŏĮƦĬįŌƟĬŜŅħƟŅĬĺŇĝŅĔŅĶħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĕŀĚĮĶŃŏĪĻȮŐĸŃĴň
ŏĮƚŅľĴŅĵŒĬĔŅĶĽƞĚŏĽĶŇĴĺŇĝŅĝňıĺŇĻĺĔĶĔŅĶŏĝŊŗŀĴŒľƟĴňėĺŅĴĽŅĴŅĶĩŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸȮŏıŊŗŀĬŜŅ
ĝŊŗŀŏĽňĵĚŐĸŃŏĔňĵĶĨŇĳŌĴŇĽŌƞĴľŅĺŇĪĵŅĸńĵ 

 
13. ėĺŅĴĽńĴıńĬīƢȮ&ĩƟŅĴň'ȮĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ 
13,1ȮĔĸŋƞĴĺŇĝŅ-ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬȮ 
ľĴĺħĺŇĝŅĳŅļŅŀńĚĔķļȮœħƟŐĔƞ 

LNG 33.Ȯ ĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  0 &/+0+4' 
įŌƟĽŀĬ8ȮŀŅěŅĶĵƢěŅĔėĦŃĻŇĸĮĻŅĽĨĶƢ 

LNG 4..Ȯ ĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĽŜŅľĶńĭĬńĔĻŉĔļŅ 3 (2-2-9) 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

   įŌƟĽŀĬ8ȮŀŅěŅĶĵƢěŅĔėĦŃĻŇĸĮĻŅĽĨĶƢ 
őħĵėĦŃĻŇĸĮĻŅĽĨĶƢȮœħƟŏĮƕħŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬĨŅĴĶŃħńĭėĺŅĴĶŌƟȮĪňŗœħƟĶńĭĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶ
ĪħĽŀĭĳŅļŅŀńĚĔķļ 
ľĴĺħĺŇĝŅŏĸŊŀĔŀŊŗĬȮŕȮȮœħƟŐĔƞ 
ĺŇĝŅĕŀĚľĸńĔĽŌĨĶŀŊŗĬȮŕȮȮĪňŗŏĮƕħĽŀĬőħĵĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 
ĺŇĝŅĕŀĚľĸńĔĽŌĨĶŀŊŗĬȮŕȮȮĪňŗŏĮƕħĽŀĬőħĵľĬƞĺĵĚŅĬŀŊŗĬȮŕȮȮĳŅĵŒĬĴľŅĺŇĪĵŅĸńĵ 
 

13,2ȮĔĸŋƞĴĺŇĝŅ-ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬȮ 
 ĪŋĔĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮĽŅĴŅĶĩŏĮƕħĽŀĬȮ
ľĶŊŀŒľƟĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶŀŊŗĬȮŕȮȮŒĬĴľŅĺŇĪĵŅĸńĵľĶŊŀĬŀĔĴľŅĺŇĪĵŅĸńĵĶƞĺĴŏĶňĵĬœħƟȮőħĵĔŅĶŀĬŋĴńĨŇěŅĔįŌƟĽŀĬȮ
ľĶŊŀįŌƟĶńĭįŇħĝŀĭĶŅĵĺŇĝŅ 
 
13,3ȮĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 
ĶŅĵĺŇĝŅĪňŗĽŀĬőħĵľĸńĔĽŌĨĶŀŊŗĬ 

ľĴĺħĺŇĝŅĳŅļŅŀńĚĔķļȮĴňŏĬŊŘŀľŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵȮįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ
ĭĶŇľŅĶĔŜŅľĬħĔŅĶŏĶňĵĬŒĬŐĨƞĸŃĳŅėŏĶňĵĬȮŏıŊŗŀœĴƞŒľƟĔĶŃĪĭĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮĪńŘĚĬňŘŀŅěŒľƟ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏĮƦĬįŌƟŐĬŃĬŜŅĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŐĔƞĬńĔĻŉĔļŅĶŅĵĭŋėėĸ 

ľĴĺħĺŇĝŅŏĸŊŀĔŀŊŗĬȮŕȮȮŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏĮƦĬįŌƟŐĬŃĬŜŅĬńĔĻŉĔļŅĶŅĵĭŋėėĸȮőħĵėŜŅĬŉĚĩŉĚŏĬŊŘŀľŅ
ĶŅĵĺŇĝŅȮĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĬńĔĻŉĔļŅȮŐĸŃĔŜŅľĬħĔŅĶŏĶňĵĬȮĪńŘĚĬňŘėĺĶœħƟĶńĭĔŅĶŀĬŋĴńĨŇěŅĔįŌƟĽŀĬȮľĶŊŀ
įŌƟĶńĭįŇħĝŀĭĶŅĵĺŇĝŅ 
 
ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

11 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

ŒľƟĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚȮĪňŗĮĶŃĔŀĭħƟĺĵŏľĨŋįĸŐĸŃėĺŅĴŏľŖĬĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŒľƟįŌƟĽŀĬıŇěŅĶĦŅ
ŀĬŋĴńĨŇĔŅĶĸĚĪŃŏĭňĵĬȮĪńŘĚĬňŘŒľƟħŜŅŏĬŇĬĔŅĶĮĶŃĽŅĬĚŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬȮŕȮȮĪŋĔ
ĶŅĵĺŇĝŅȮőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĶƞĺĴĔńĭȮįŌƟĶńĭįŇħĝŀĭĔŅĶĮĶŃĽŅĬĚŅĬĕŀĚŐĨƞĸŃľĸńĔĽŌĨĶ&ŀŊŗĬȮŕȮ'Ȯ
ĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĬ 
  



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

12 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

ľĴĺħĪňŗȮ0ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

/,ȮĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
 
1,1ȮĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮĴŋƞĚŏĬƟĬįĸŇĨĴľŅĭńĦĤŇĨŒľƟŏĮƦĬ
ĺŇĻĺĔĶĔŅĶŏĝŊŗŀĴĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬĔŅĶĪŜŅĚŅĬħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴœħƟŒĬĶŃħńĭĽŅĔĸȮĽŅĴŅĶĩŒĝƟ
ŐĬĺĪŅĚĔŅĶĺŇěńĵŏıŊŗŀŐĔƟœĕĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĩƞŅĵĪŀħėĺŅĴĶŌƟŒľƟĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃĴňĪńĔļŃ
ĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
 
1,2ȮėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅīĬĭŋĶňȮŏĶŇŗĴĔŅĶŏĶňĵĬĔŅĶĽŀĬėĶńŘĚŐĶĔŒĬĮƖȮı,Ļ,Ȯ0322ȮŐĸŃœħƟĶńĭĔŅĶĮĶńĭĮĶŋĚŒľƟĪńĬĽĴńĵĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňŏĻĶļģĔŇěŐĸŃĽńĚėĴĴŅĨŅĴĸŜŅħńĭȮĔŅĶįĸŇĨĴľŅĭńĦĤŇĨĕŀĚľĸńĔĽŌĨĶȮĴŋƞĚŏĬƟĬŒľƟĴňėĺŅĴĽŅĴŅĶĩŏĜıŅŃ
ĪŅĚĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴħƟĺĵŐĬĺĪŅĚĔŅĶĺŇěńĵȮĭńĦĤŇĨĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩĽŌĚĕŉŘĬȮĴňėĺŅĴĴńŗĬŒěĔŅĶĪŜŅĚŅĬŏıŇŗĴĕŉŘĬȮĝƞĺĵŏıŇŗĴĻńĔĵĳŅıŒĬĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴ
ĕŀĚĮĶŃŏĪĻœĪĵȮŒľƟĽŅĴŅĶĩŐĕƞĚĕńĬœħƟŒĬīŋĶĔŇěĶŃħńĭőĸĔȮőħĵŏĜıŅŃĔĸŋƞĴŀŋĨĽŅľĔĶĶĴľĬńĔıŊŘĬģŅĬȮŏĝƞĬȮ
ŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮĮĶŃĔŀĭőėĶĚĽĶƟŅĚŏľĸŖĔȮįĸŇĨŐĸŃĞƞŀĴĭŜŅĶŋĚŏėĶŊŗŀĚěńĔĶĔĸľĬńĔȮŏĶŊŀȮŀŅĔŅĻĵŅĬȮŐĸŃ
ĶŃĭĭĶŅĚȮĶĺĴœĮĩŉĚīŋĶĔŇěĽĬńĭĽĬŋĬŀŋĨĽŅľĔĶĶĴȮŏĝƞĬȮīŋĶĔŇěĔŅĶŒľƟĭĶŇĔŅĶħƟŅĬĺńĽħŋȮŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĚŅĬ
ĨĶĺěĽŀĭĪħĽŀĭŐĸŃĺŇěńĵȮĸƟĺĬŐĸƟĺŐĨƞĴňĔŅĶěƟŅĚĚŅĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶȮŐĸŃĵńĚėĚĴňėĺŅĴĨƟŀĚĔŅĶ
ŏıŇŗĴĕŉŘĬ 

ĔŅĶıńĥĬŅĪŅĚŏĪėőĬőĸĵňŐĸŃĶŃĭĭĕƟŀĴŌĸĕƞŅĺĽŅĶŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĶŋĬŐĶĚŒĬĪĻĺĶĶļĪňŗȮ0.0.ȮœħƟ
ĽƞĚįĸŒľƟŏĔŇħĔŅĶıńĥĬŅŏĪėőĬőĸĵňĕŀĚŀŋĨĽŅľĔĶĶĴŏĕƟŅĽŌƞĵŋėȮ2,.ȮŐĸŃĔŅĶŏĕƟŅĩŉĚĕƟŀĴŌĸŐľĸƞĚėĺŅĴĶŌƟȮĪňŗĪŜŅœħƟŀĵƞŅĚ
ĶĺħŏĶŖĺŐĸŃĔĺƟŅĚĕĺŅĚŒĬĺĚĔŅĶĻŉĔļŅŀĵƞŅĚĪňŗœĴƞŏėĵŏĔŇħĕŉŘĬĴŅĔƞŀĬȮŀĚėƢĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶŀŋĨĽŅľĔĶĶĴĴň
ŐĬĺőĬƟĴĨƟŀĚĮĶńĭĨńĺŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĬňŘȮŀĵƞŅĚœĶĔŖĨŅĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔŅĶĚŅĬ
ŏĝŊŗŀĴħńĚĪňŗĔĸƞŅĺœĺƟĕƟŅĚĨƟĬȮĵńĚėĚĨƟŀĚŒĝƟŏĺĸŅŒĬĔŅĶĮĶńĭĨńĺŀňĔĶŃĵŃľĬŉŗĚȮŏĬŊŗŀĚěŅĔĔŅĶĮĶńĭŏĮĸňŗĵĬŏıŊŗŀŏĕƟŅĽŌƞĵŋė
ŀŋĨĽŅľĔĶĶĴȮ2,.ȮĕŀĚŏĪėőĬőĸĵňĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴľĬńĔŏľĸƞŅĬňŘȮĨƟŀĚŒĝƟŏĚŇĬĸĚĪŋĬĴľŅĻŅĸȮŐĸŃħƟĺĵ
ĽĩŅĬĔŅĶĦƢĪŅĚŏĻĶļģĔŇěœħƟĶńĭįĸĔĶŃĪĭěŅĔėĺŅĴœĴƞŐĬƞĬŀĬľĸŅĵĮĶŃĔŅĶȮŏĝƞĬȮėĺŅĴĕńħŐĵƟĚĕŀĚĮĶŃŏĪĻ
ĴľŅŀŜŅĬŅěĽľĶńģł+ěňĬȮĔŅĶŏĮĸňŗĵĬŐĮĸĚėĺŅĴĶƞĺĴĴŊŀĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴŒĬĔĸŋƞĴĽľĳŅıĵŋőĶĮȮŐĸŃ
ĽĩŅĬĔŅĶĦƢőĶėĶŃĭŅħœĺĶńĽőėőĶĬŅȮěŉĚŏĝŊŗŀœħƟĺƞŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĭĭĜńĭıĸńĬĪňŗŒĝƟŏĚŇĬĸĚĪŋĬĴŅĔȮŀŅěĨƟŀĚĩŌĔ
ĝŃĸŀŀŀĔœĮȮŐĴƟĺƞŅŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴȮŐĸŃŏĪėőĬőĸĵňĺńĽħŋŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĔŅĶŏĝŊŗŀĴȮ
ěŃĵńĚėĚĴňĔŅĶıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĨƞĵńĚœĴƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĭĭĜńĭıĸńĬŒĬŀĬŅėĨŀńĬŒĔĸƟȮŐĬĺőĬƟĴŒĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĜńĭıĸńĬŀŅěŏĔŇħĕŉŘĬŒĬĽƞĺĬĔŅĶěńħĔŅĶĕƟŀĴŌĸĪňŗŏıŇŗĴĴŅĔĕŉŘĬŐĸŃĶĺħŏĶŖĺĕŉŘĬ 
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ĽĩŅĬĔŅĶĦƢĔŅĶĝŃĸŀĨńĺĪŅĚŏĻĶļģĔŇěĳŅĵěŅĔėĺŅĴœĴƞŐĬƞĬŀĬĨƞŅĚȮŕȮȮĽƞĚįĸĨƞŀĔŅĶěƟŅĚĚŅĬȮįĸ
ĮĶŃĔŀĭĔŅĶŐĸŃĶŅĵœħƟĕŀĚĭŋėĸŅĔĶħƟŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶĸĚĪŋĬŏıŊŗŀĔŅĶĻŉĔļŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅŀŅěĪŜŅŒľƟ
ŏĔŇħĳŅĶŃȮŐĨƞŒĬĪŅĚĔĸńĭĔńĬȮĔŅĶŏĽĶŇĴėĺŅĴĶŌƟŐĸŃĺŋĥŇĔŅĶĻŉĔļŅŒĬĝƞĺĚŏĻĶļģĔŇěĞĭŏĞŅĬňŘȮĵƞŀĴĪŜŅŒľƟŏĔŇħėĺŅĴ
ıĶƟŀĴŏĴŊŗŀėĺŅĴŏĝŊŗŀĴńŗĬĪŅĚŏĻĶļģĔŇěĔĸńĭĴŅȮĭŋėĸŅĔĶŏľĸƞŅĬňŘěŃĝƞĺĵŒľƟĮĶŃŏĪĻœĪĵĲƘƨĬĨńĺŐĸŃĵĔĶŃħńĭ
ėĺŅĴĽŅĴŅĶĩœħƟŀĵƞŅĚĶĺħŏĶŖĺȮĮƤěěńĵĪŅĚŏĻĶļģĔŇěĬňŘěŜŅŏĮƦĬĨƟŀĚĨĶŃľĬńĔŐĸŃĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶėĶńŘĚĬňŘħƟĺĵ 

ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĽĳŅıŏĻĶļģĔŇěŐĸŃıńĥĬŅĔŅĶħƟŅĬŏĪėőĬőĸĵňȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬňŘœħƟėŜŅĬŉĚĩŉĚ
ĕƟŀěŜŅĔńħĕŀĚĝƞĺĚŏĺĸŅȮėƞŅŒĝƟěƞŅĵȮŐĸŃĔŅĶŏħŇĬĪŅĚȮħƟĺĵĔŅĶŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěĻŉĔļŅĨƞŀĴňĪŅĚŏĸŊŀĔĴŅĔĕŉŘĬȮĴň
ėĺŅĴľĸŅĔľĸŅĵĕŀĚŏĬŊŘŀľŅĨŅĴėĺŅĴĽĬŒěĕŀĚįŌƟŏĶňĵĬȮĴňĪŅĚŏĸŊŀĔĕŀĚĝƞŀĚĪŅĚĔŅĶŏĶňĵĬȮőħĵĵńĚėĚĶńĔļŅ
ėĺŅĴĽŅĴŅĶĩŒĬħƟŅĬėĺŅĴĶŌƟŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėƟĬėĺƟŅĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅȮĪňŗĵńĚėĚĴňėĺŅĴ
ěŜŅŏĮƦĬĨƞŀŀŋĨĽŅľĔĶĶĴıŊŘĬģŅĬĕŀĚĮĶŃŏĪĻȮŏıŇŗĴŏĨŇĴėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶĽŊĭėƟĬŐĸŃŏĸŊŀĔŒĝƟĕƟŀĴŌĸȮĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚŏıŊŗŀŒľƟŏĪƞŅĪńĬŏĪėőĬőĸĵňĪňŗıńĥĬŅŀĵƞŅĚĶĺħŏĶŖĺȮ 
 
1,3ȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ  
/,1,/ȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴľĶŊŀĺńĽħŋ
ĺŇĻĺĔĶĶĴŀŊŗĬȮĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴȮŏĕƟŅŒěĔŅĶĨĶĺěĽŀĭŐĸŃĪħĽŀĭȮĽŅĴŅĶĩĪŜŅĚŅĬœħƟőħĵėŜŅĬŉĚĩŉĚėŋĦĳŅıȮ
ĽŀħėĸƟŀĚĨŅĴĴŅĨĶģŅĬŒĬĳŅėŀŋĨĽŅľĔĶĶĴŏĪňĵĭŏĪƞŅĶŃħńĭĽŅĔĸ 
/,1,0ȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴőħĵŒĝƟėĺŅĴĶŌƟĶƞĺĴĔńĭĔŅĶ
ėƟĬėĺƟŅĺŇěńĵȮĽŅĴŅĶĩĽŊŗŀĽŅĶĕƟŀĴŌĸĪňŗŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢȮŐĸŃĴňěĶĶĵŅĭĶĶĦ 
/,1,1ȮŏıŊŗŀįĸŇĨĚŅĬĺŇěńĵħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮŏıŊŗŀıńĥĬŅŐĸŃŏįĵŐıĶƞŀĚėƢėĺŅĴĶŌƟȮľĶŊŀŐĔƟĮƤĠľŅŏĝŇĚĺŇĻĺĔĶĶĴ
ĪňŗŏĔŇħĕŉŘĬěĶŇĚŒĬŀŋĨĽŅľĔĶĶĴ 
/,1,2ȮŏıŊŗŀĽƞĚŏĽĶŇĴĳŅėŀŋĨĽŅľĔĶĶĴŒĬĮĶŃŏĪĻȮĽĬńĭĽĬŋĬŒľƟŏĔŇħĔŅĶĵĔĶŃħńĭėĺŅĴĽŅĴŅĶĩŏĕƟŅĽŌƞĽŅĔĸȮŐĸŃĴň
ėĺŅĴıĶƟŀĴĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 
 
1,4ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&Program Learning Outcome8ȮPLO'  
PLO-1:ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮœħƟĽŀħėĸƟŀĚĨŅĴĴŅĨĶģŅĬŒĬ

ĳŅėŀŋĨĽŅľĔĶĶĴŏĪňĵĭŏĪƞŅĶŃħńĭĽŅĔĸ 
PLO-1A: ĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŋĨĽŅľĔĶĶĴœħƟĨŅĴĴŅĨĶģŅĬĔŅĶĮĢŇĭńĨŇĚŅĬĪňŗŏĮƦĬĽŅĔĸ 
PLO-1B: ĽŅĴŅĶĩĮĶŃŏĴŇĬĽĴĭńĨŇĕŀĚĺńĽħŋĪňŗįƞŅĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴœħƟĨŅĴĴŅĨĶģŅĬĔŅĶĮĢŇĭńĨŇĚŅĬĪňŗ

ŏĮƦĬĽŅĔĸ 
PLO-1C:ȮĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴŒĬĚŅĬĺŇĻĺĔĶĶĴœħƟĨŅĴĴŅĨĶģŅĬĔŅĶĮĢŇĭńĨŇĚŅĬĪňŗŏĮƦĬĽŅĔĸ 
PLO-1D: ĽŅĴŅĶĩĮĶŃŏĴŇĬėŋĦĳŅıĚŅĬŏĝŊŗŀĴħƟĺĵĔŅĶĨĶĺěĽŀĭŐĸŃĪħĽŀĭœħƟĨŅĴĴŅĨĶģŅĬĔŅĶ

ĮĢŇĭńĨŇĚŅĬĪňŗŏĮƦĬĽŅĔĸ 
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PLO-2: ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅĪňŗĞńĭĞƟŀĬħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟŏħŇĴĶƞĺĴĔńĭĔŅĶėƟĬėĺƟŅŒľĴƞȮ
ĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢĕƟŀĴŌĸįƞŅĬĔĶŃĭĺĬĔŅĶĺŇěńĵŐĸŃĬŜŅŏĽĬŀ 
PLO-2A: ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴľĸŅĵħƟŅĬŏĕƟŅħƟĺĵĔńĬ 
PLO-2B: ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅœħƟħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵ 
PLO-2C: ĽŅĴŅĶĩŏĽĬŀŐĬĺĪŅĚıńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ 

PLO-3: ĴňĪńĔļŃĔŅĶěńħĔŅĶĕƟŀĴŌĸȮŐĸŃĬŜŅŏĽĬŀįƞŅĬĔŅĶĽŊŗŀĽŅĶœħƟľĸŅĔľĸŅĵĶŌĮŐĭĭ 
PLO-3A: ĽŅĴŅĶĩĽĶŋĮĕƟŀĴŌĸĔŅĶĽŊĭėƟĬěŅĔĽŅĶĽĬŏĪĻľĸŅĔľĸŅĵŐĭĭőħĵĴňĔŅĶŀƟŅĚŀŇĚ 
PLO-3B: ĽŅĴŅĶĩĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŒľƟĔńĭĔĸŋƞĴĭŋėėĸĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
PLO-3C: ĽŅĴŅĶĩĽĶŋĮėĺŅĴŏıŊŗŀŒľƟŏĔŇħĕƟŀĴŌĸěŅĔėĺŅĴėŇħŏľŖĬŐĸŃĬŜŅĴŅĮĶńĭĮĶŋĚįĸĚŅĬ 
PLO-3D: ĽŅĴŅĶĩěńħĔŅĶėĺŅĴĕńħŐĵƟĚĪŅĚĺŇĝŅĔŅĶħƟĺĵėĺŅĴŏėŅĶıȮŀĵƞŅĚĴňěĶŇĵīĶĶĴ 

 
/,3ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĸŜŅħńĭĕńŘĬĕŀĚĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮ&Stage-LO'  
Stage+LO 18Ȯ ŏĴŊŗŀŏĶňĵĬĺŇĝŅŏĸŊŀĔėĶĭȮ4 ĔĸŋƞĴĺŇĝŅ ěŜŅĬĺĬȮ/0ȮľĬƞĺĵĔŇĨȮŐĸŃįƞŅĬĔŅĶĪħĽŀĭėĺŅĴĶŌƟ 
ĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮĮĶŃŏĴŇĬĽĴĭńĨŇĕŀĚĺńĽħŋȮŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴȮĨĶĺěĽŀĭŐĸŃ
ĮĶŃŏĴŇĬėŋĦĳŅıĚŅĬŏĝŊŗŀĴœħƟĽŀħėĸƟŀĚĨŅĴŏĔĦĤƢĴŅĨĶģŅĬĽŅĔĸ 
Stage+LO 28 ŏĴŊŗŀįƞŅĬĔŅĶĽŀĭŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴŐĨƞĸŃħƟŅĬȮĽŊĭėƟĬĕƟŀĴŌĸěŅĔĽŅĶĽĬŏĪĻȮĽŅĴŅĶĩ
ĽĶŋĮėĺŅĴěŅĔėĺŅĴĶŌƟŐĸŃįĸĔŅĶĽŊĭėƟĬŐĸŃŀƟŅĚŀŇĚįĸĔŅĶĽŊĭėƟĬœħƟ  
Stage+LO 3: ŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
ĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮŐĸŃŐĔƟœĕĮƤĠľŅœħƟħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĶĺĭĶĺĴėĺŅĴėŇħŏľŖĬŏıŊŗŀĮĶńĭĮĶŋĚĚŅĬȮĽŅĴŅĶĩėŅħĔŅĶĦƢŐĸŃŏĽĬŀŐĬĺĪŅĚıńĥĬŅĔŅĶĕŀĚ
ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮĴňėĺŅĴĽŅĴŅĶĩěńħĔŅĶĨƞŀėĺŅĴĕńħŐĵƟĚĪŅĚĺŇĝŅĔŅĶħƟĺĵėĺŅĴŏėŅĶıŀĵƞŅĚĴň
ěĶŇĵīĶĶĴ 
 
0,ȮȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĨŅĴ
ŏĔĦĤƢĴŅĨĶģŅĬȮĽĮ,ŀĺ, 

- ĪĭĪĺĬ-ĨŇħĨŅĴȮĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŏĔĦĤƢĪŋĔȮ/ȮĮƖ 

- ĔŜŅľĬħŏĮƦĬĺŅĶŃŒĬĔŅĶ
ĮĶŃĝŋĴėŋĦĳŅıľĸńĔĽŌĨĶ 

- ĶŅĵĚŅĬįĸĔŅĶĪĭĪĺĬ-
ĨŇħĨŅĴŏĔĦĤƢłȮĮĶŃěŜŅĮƖ 

- ĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴėŋĦĳŅı
ľĸńĔĽŌĨĶ 
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ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĮĶńĭĮĶŋĚŏĬŊŘŀľŅĶŅĵĺŇĝŅŒľƟĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 

- ěńħĪŜŅŐĭĭĽŀĭĩŅĴœĮĵńĚįŌƟŒĝƟ
ĭńĦĤŇĨŐĸŃĻŇļĵƢŏĔƞŅ 

- įĸĔŅĶĺŇŏėĶŅŃľƢěŅĔ
ŐĭĭĽŀĭĩŅĴĕŀĚįŌƟŒĝƟĭńĦĤŇĨ
ŐĸŃĻŇļĵƢŏĔƞŅ 

ĮĶńĭĮĶŋĚĺŇīňĔŅĶĽŀĬĶŅĵĺŇĝŅŏıŊŗŀŀŜŅĬĺĵ
ėĺŅĴĽŃħĺĔĨƞŀĔŅĶěńħĺŇĝŅŏĶňĵĬ 

- ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅ
ŐĭĭĭĸŖŀĔőĴħŌĸ 

- ĮĶŃĔŅĻŐįĬĔŅĶŏĮƕħĶŅĵĺŇĝŅ
ĸƞĺĚľĬƟŅȮ/ȮĳŅėĔŅĶĻŉĔļŅ 

- ĪĺĬĽŀĭŒľƟĶŅĵĺŇĝŅĪňŗŏĮƕħŒĬȮ
0ȮĳŅėĔŅĶĻŉĔļŅȮĴňĔĸŋƞĴĺŇĝŅ
ŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴ
ŏıňĵĚıŀĨŅĴŏĔĦĤƢĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

- ĨŅĶŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĮĶŃěŜŅĳŅėĔŅĶĻŉĔļŅ 

- ĮĶŃĔŅĻŐįĬĔŅĶŏĮƕħĶŅĵĺŇĝŅ
ěŅĔľĸńĔĽŌĨĶ 

ĮĶńĭĮĶŋĚĺŇīňĔŅĶĽŀĬŒľƟŏıŇŗĴőŀĔŅĽĔńĭ
įŌƟŏĶňĵĬĪŅĚœĔĸ 

- ěńħŒľƟĴňĔŅĶĩƞŅĵĪħĽħĶŃľĺƞŅĚ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

- ĭńĬĪŉĔĔŅĶĭĶĶĵŅĵĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮőħĵĽŅĴŅĶĩŒľƟ
ĬńĔĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬŏĕƟŅĩŉĚ
ĽŊŗŀœħƟ 

- ĶŅĵĔŅĶĸŇĚėƢŏıŊŗŀŏĕƟŅĩŉĚĽŊŗŀ
ĭńĬĪŉĔĔŅĶĭĶĶĵŅĵĪńŘĚľĴħ
ěŅĔįŌƟĽŀĬ 

ĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢŐĸŃ
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃŒľƟĽŜŅŏĶŖěĨŅĴ
ĔŜŅľĬħŏĺĸŅ 

- ěńħĪŜŅŏĔĦĤƢĶŃħńĭ
ėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬĺŇěńĵ
ŏĝŇĚĮĶŇĴŅĦ 

- ĔŜŅľĬħŐįĬĔŅĶĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅ 

- ěńħĨńŘĚėĦŃĪŜŅĚŅĬĝƞĺĵŏľĸŊŀ
ħƟŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

- ĮĶŃĔŅĻĶŃħńĭėĺŅĴĔƟŅĺľĬƟŅ
ĕŀĚĚŅĬĺŇěńĵŒĬŏĝŇĚĮĶŇĴŅĦ
ĨŅĴŐįĬ 

- ĶŅĵĚŅĬįĸĔŅĶĪŜŅĚŅĬĕŀĚ
ėĦŃĪŜŅĚŅĬĝƞĺĵŏľĸŊŀħƟŅĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶ 
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ľĴĺħĪňŗȮ1ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 

 
1,ȮȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
/,/ȮȮĶŃĭĭȮ 
 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮŒĝƟĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/Ȯ
ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 
/,0ȮȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮȮ 

œĴƞĴň 
/,1ȮȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮ 

œĴƞĴň 
 
0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
0,/ȮȮĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

ĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ŏĽŅĶƢȮůȮŀŅĪŇĨĵƢȮŏĺĸŅȮ.7,..Ȯ+/6,..ȮĬ,' 
ĪńŘĚĬňŘȮĺńĬŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľĴŅŃĽĴ 
ĮĢŇĪŇĬĔŅĶĻŉĔļŅ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŏĶŇŗĴŏĮƕħĽŀĬŒĬŏħŊŀĬĽŇĚľŅėĴȮȮůȮŏħŊŀĬīńĬĺŅėĴ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮŏĶŇŗĴŏĮƕħĽŀĬŒĬŏħŊŀĬĴĔĶŅėĴȮȮůȮŏħŊŀĬıķļĳŅėĴ 

0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
&1'ȮŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĶŃħńĭĮĶŇĠĠŅĨĶňħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢľĶŊŀĺŇĪĵŅĻŅĽĨĶƢȮĔĶĦňĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮȮĨƟŀĚĴňĮĶŃĽĭĔŅĶĦƢŏĜıŅŃĪŅĚȮőħĵįƞŅĬĔŅĶıŇěŅĶĦŅěŅĔėĦŃĔĶĶĴĔŅĶĪňŗŐĨƞĚĨńŘĚőħĵ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
&2'ȮĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵŒĬĔŅĶĽŊŗŀĽŅĶȮľĶŊŀįƞŅĬĔŅĶıŇěŅĶĦŅěŅĔėĦŃĔĶĶĴĔŅĶĪňŗŐĨƞĚĨńŘĚőħĵįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 
0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
&1'ȮėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
(2) ĮĶŃĽĭĔŅĶĦƢŏĜıŅŃĪŅĚŏĔňŗĵĺĔńĭĔŅĶŏĝŊŗŀĴĬƟŀĵŏĔŇĬœĮ 
&1'ȮėĺŅĴĶŌƟŐĸŃĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļœĴƞŏıňĵĚıŀ 
0,2ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
&1'ȮĔŜŅľĬħŒľƟĶŅĵĺŇĝŅœħƟĪĭĪĺĬėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ
ľĶŊŀěńħŒľƟĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĺŇĝŅĮĶńĭıŊŘĬģŅĬȮĨŅĴĔŅĶıŇěŅĶĦŅőħĵįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃįŌƟĽŀĬ 
&2'ȮěńħŒľƟĴňĺŇĝŅŏĽĶŇĴŐĸŃŐĸĔŏĮĸňŗĵĬĮĶŃĽĭĔŅĶĦƢŒĬľńĺĕƟŀıŇŏĻļĨƞŅĚȮŕȮȮœħƟŐĔƞȮĺŇĝŅľńĺĕƟŀıŇŏĻļȮŐĸŃĺŇĝŅ
ĽńĴĴĬŅ 
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(3) ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĪňŗĴňįĸėŃŐĬĬĪħĽŀĭĳŅļŅŀńĚĔķļœĴƞįƞŅĬŏĔĦĤƢȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļ
ĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮŏĶŊŗŀĚȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅĳŅļŅŀńĚĔķļȮ
ĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮı,Ļ,Ȯ0340 
 
0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 

ĶŅĵĸŃŏŀňĵħ ľĬƞĺĵĬńĭ 2564 2565 2566 2567 2568 
ŐįĬȮĔȮŐĭĭȮĔȮ2 ŏĬƟĬĔŅĶĺŇěńĵȮĪŜŅĺŇĪĵŅĬŇıĬīƢȮ12 ľĬƞĺĵĔŇĨ 

ĝńŘĬĮƖĪňŗȮ1 ėĬ 10 10 10 10 10 
ĝńŘĬĮƖĪňŗȮ2 ėĬ + 10 10 10 10 
ĶĺĴ ėĬ 1. 20 20 20 20 
ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ėĬ + /. /. /. /. 

ŐįĬȮĕȮŏĬƟĬĔŅĶĻŉĔļŅĚŅĬĶŅĵĺŇĝŅȮėƟĬėĺƟŅŀŇĽĶŃ 
ĝńŘĬĮƖĪňŗȮ1 ėĬ 10 10 10 10 10 
ĝńŘĬĮƖĪňŗȮ2 ėĬ + 10 10 10 10 
ĶĺĴ ėĬ 1. 20 20 20 20 
ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ėĬ + /. /. /. /. 
ĶĺĴĪŋĔŐįĬĔŅĶĻŉĔļŅ ėĬ 0. 40 40 40 40 
ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ėĬ + 0. 0. 0. 0. 

 
0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ 

ŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬ (ľĬƞĺĵȮ8ȮĭŅĪ' 
ĳŅė
ĔŅĶĻŉĔļŅ 

ĮƖĔŅĶĻŉĔļŅ 

1. ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 15,000 30,000 
2. ėƞŅĸĚĪŃŏĭňĵĬȮ&3,000 ĭŅĪ-ľĬƞĺĵĔŇĨ' 

ŐįĬȮĔȮŐĭĭȮĔȮ2 ĨĸŀħľĸńĔĽŌĨĶȮ25 ľĬƞĺĵĔŇĨ /6*... 14*... 
ŐįĬȮĕȮĨĸŀħľĸńĔĽŌĨĶȮ31 ľĬƞĺĵĔŇĨ 00*3.. 23*... 

3. ėƞŅĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ&3,000 ĭŅĪ-ľĬƞĺĵĔŇĨ' 
ŐįĬȮĔȮŐĭĭȮĔȮ2 ĨĸŀħľĸńĔĽŌĨĶȮ12 ľĬƞĺĵĔŇĨ 9,000 18,000 
ŐįĬȮĕȮĨĸŀħľĸńĔĽŌĨĶȮ6 ľĬƞĺĵĔŇĨ 4,500 9,000 

ėƞŅŒĝƟěƞŅĵĨĸŀħľĸńĔĽŌĨĶĕŀĚĬńĔĻŉĔļŅőħĵĮĶŃĴŅĦ 
ŐįĬȮĔȮŐĭĭȮĔȮ2 146,000 
ŐįĬȮĕ 146,000 
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2,6,1ȮĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵ8ȮĭŅĪ' 
ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ ľĬƞĺĵ

Ĭńĭ 
2564 2565 2566 2567 2568 

ŐįĬȮĔȮŐĭĭȮĔȮ2 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ ĭŅĪ-ĮƖ 340,000 600,000 600,000 600,000 600,000 
ėƞŅĸĚĪŃŏĭňĵĬ ĭŅĪ-ĮƖ 030,000 396,000 396,000 396,000 396,000 
ĚŅĬĺŇěńĵŐĸŃĭĶŇĔŅĶ
ĺŇĝŅĔŅĶ 

ĭŅĪ-ĮƖ           

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģ ĭŅĪ-ĮƖ 400,000 980,000 960,400 941,192 922,368 
ĶĺĴ ĭŅĪ-ĮƖ /*0/0*... 1,976,000 1,956,400 1,937,192 1,918,368 
ŐįĬȮĕ 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ ĭŅĪ-ĮƖ 340,000 600,000 600,000 600,000 600,000 
ėƞŅĸĚĪŃŏĭňĵĬ ĭŅĪ-ĮƖ 131,000 225,000 225,000 225,000 225,000 
ĚŅĬĺŇěńĵŐĸŃĭĶŇĔŅĶ
ĺŇĝŅĔŅĶ 

ĭŅĪ-ĮƖ           

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģ ĭŅĪ-ĮƖ 400,000 980,000 960,400 941,192 922,368 
ĶĺĴ ĭŅĪ-ĮƖ /*//1*... 1,805,000 1,785,400 1,766,192 1,747,368 
ĶĺĴĪŋĔŐįĬĔŅĶĻŉĔļŅ 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ ĭŅĪ-ĮƖ 50.*... 1,200,000 1,200,000 1,200,000 1,200,000 
ėƞŅĸĚĪŃŏĭňĵĬ ĭŅĪ-ĮƖ 2.3*... 621,000 621,000 621,000 621,000 
ĚŅĬĺŇěńĵŐĸŃĭĶŇĔŅĶ
ĺŇĝŅĔŅĶ 

ĭŅĪ-ĮƖ           

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģ ĭŅĪ-ĮƖ 1,000,000 1,960,000 1,920,800 1,882,384 1,844,736 
ĶĺĴ ĭŅĪ-ĮƖ 0*103*... 3,781,000 3,741,800 3,703,384 3,665,736 
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2,6,2ȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&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 062*102 423,626 420,882 418,193 415,558 

    2.1 ėƞŅĨŀĭŐĪĬ 65,500 65,500 65,500 65,500 65,500 

    2.2 ėƞŅŒĝƟĽŀĵ 40,000 100,000 100,000 100,000 100,000 

    2.3 ėƞŅĺńĽħŋ 02*... 40,000 40,000 40,000 40,000 

    2.4 ėƞŅĽŅīŅĶĦŌĮőĳė 50,000 120,000 120,000 120,000 120,000 

    2.5 ĪŋĬĔŅĶĻŉĔļŅ      

    2.6 ĶŅĵěƞŅĵŀŊŗĬŕȮ&ĽŜŅĬńĔĚŅĬ
ėĦŃ' 

40*602 98,126 95,382 92,693 90,058 

 3. ĶŅĵěƞŅĵŒľƟĴľŅĺŇĪĵŅĸńĵ /*205*30. 2,379,200 2,379,200 2,379,200 2,379,200 

    3.1 ĶŅĵěƞŅĵėƞŅŏĸƞŅŏĶňĵĬ 365*30. 979,200 979,200 979,200 979,200 

    3.2 ĶŅĵěƞŅĵĪŅĚŀƟŀĴ 62.*... 1*400*000 1*400*000 1*400*000 1*400*000 

 4. ĚĭĸĚĪŋĬ           

   ėĶŋĳńĦĤƢ            

ĶĺĴĪńŘĚĽŇŘĬ 4,513,622 5,917,546 6,008,244 6,101,799 6,198,296 

ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅ /75*105 147,939 150,206 152,545 154,957 

ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅŏĜĸňŗĵ /4.*373 

ĪńŘĚĬňŘȮŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬŒľƟĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 
0,5ȮĶŃĭĭĔŅĶĻŉĔļŅȮ 

ĶŃĭĭĔŅĶĻŉĔļŅŏĮƦĬŐĭĭĝńŘĬŏĶňĵĬȮŐĸŃ-ȮľĶŊŀȮĔŅĶŒĝƟĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

2,8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ&ĩƟŅĴň' 
 ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ0362ȮĕƟŀȮ/7,0ȮĔŅĶĸĚĪŃŏĭňĵĬĕƟŅĴĽĩŅĭńĬȮŐĸŃĕƟŀȮ06ȮĔŅĶŏĪňĵĭőŀĬĶŅĵĺŇĝŅȮȮĪńŘĚĬňŘ ŀŅěĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
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1,ȮȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
 
1,/ȮľĸńĔĽŌĨĶȮ 
 1,/,/ȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ    17 ľĬƞĺĵĔŇĨ 
 1,/,0ȮȮ őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
  ŐįĬȮĔȮŐĭĭȮĔ0ȮŏĬƟĬĔŅĶĺŇěńĵȮĪŜŅĺŇĪĵŅĬŇıĬīƢ   17 ľĬƞĺĵĔŇĨ 

Ĕ, ľĴĺħĺŇĝŅĭńĚėńĭ      5 ľĬƞĺĵĔŇĨ 
ĕ, ľĴĺħĺŇĝŅŏĸŊŀĔ      02 ľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅĨƟŀĚĴňįĸĔŅĶŏĶňĵĬŒĬĔĸŋƞĴĺŇĝŅėĶĭĩƟĺĬŒĬĪŋĔĔĸŋƞĴĺŇĝŅ 
ĮĶŃĔŀĭħƟĺĵĺŇĝŅŏĸŊŀĔěŅĔĔĸŋƞĴĺŇĝŅĨƞŅĚȮŕȮȮħńĚĨƞŀœĮĬňŘ 
ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮœĴƞĬƟŀĵĔĺƞŅȮ3 ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴȮœĴƞĬƟŀĵĔĺƞŅȮ3 ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĺŇĝŅŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴȮœĴƞĬƟŀĵĔĺƞŅȮ3 ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĺŇĝŅĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴȮœĴƞĬƟŀĵĔĺƞŅȮ3 ľĬƞĺĵĔŇĨ 
ĺŇĝŅŏĸŊŀĔŀŊŗĬȮŕȮĪňŗŏĮƕħĽŀĬŒĬȮĴěī,ȮőħĵįƞŅĬĔŅĶŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 

ė, ĺŇĪĵŅĬŇıĬīƢ       /0 ľĬƞĺĵĔŇĨ 
  ŐįĬȮĕȮŏĬƟĬĔŅĶĻŉĔļŅĚŅĬĶŅĵĺŇĝŅȮėƟĬėĺƟŅŀŇĽĶŃ   17 ľĬƞĺĵĔŇĨ 

Ĕ, ľĴĺħĺŇĝŅĭńĚėńĭ      5 ľĬƞĺĵĔŇĨ 
ĕ, ľĴĺħĺŇĝŅŏĸŊŀĔ      08 ľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅĨƟŀĚĴňįĸĔŅĶŏĶňĵĬŒĬĔĸŋƞĴĺŇĝŅėĶĭĩƟĺĬŒĬĪŋĔĔĸŋƞĴĺŇĝŅ 
ĮĶŃĔŀĭħƟĺĵĺŇĝŅŏĸŊŀĔěŅĔĔĸŋƞĴĺŇĝŅĨƞŅĚȮŕȮȮħńĚĨƞŀœĮĬňŘ 
ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ œĴƞĬƟŀĵĔĺƞŅȮ3 ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴȮœĴƞĬƟŀĵĔĺƞŅȮ3 ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĺŇĝŅŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴȮœĴƞĬƟŀĵĔĺƞŅȮ3 ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĺŇĝŅĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴȮœĴƞĬƟŀĵĔĺƞŅȮ3 ľĬƞĺĵĔŇĨ 
ĺŇĝŅŏĸŊŀĔŀŊŗĬȮŕȮĪňŗŏĮƕħĽŀĬŒĬȮĴěī,ȮőħĵįƞŅĬĔŅĶŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 

ė, ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ      4 ľĬƞĺĵĔŇĨ 
3,1,3 ĶŅĵĺŇĝŅ 

ĶľńĽĺŇĝŅĮĶŃĔŀĭħƟĺĵĨńĺŀńĔļĶĽŅĴľĸńĔŐĸŃĨńĺŏĸĕľƟŅľĸńĔȮŒĬĶŌĮŐĭĭȮAAAXYZZZȮĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ĶľńĽĨńĺŀńĔļĶĽŅĴľĸńĔȮAAAȮ 
 GEN    ľĴŅĵĩŉĚ  ĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
 LNG ľĴŅĵĩŉĚ  ĺŇĝŅĔĸŋƞĴĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 
 PREȮȮȮ ľĴŅĵĩŉĚȮ ĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 
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ĶľńĽĨńĺŏĸĕĽňŗľĸńĔȮXYZZZ 
ŏĸĕľĸńĔľĴŊŗĬȮ(X)ȮľĴŅĵĩŉĚȮȮĶŃħńĭĕŀĚĺŇĝŅȮœħƟŐĔƞ 

 ŏĸĕȮȮ/+2 ľĴŅĵĩŉĚȮȮĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
 ŏĸĕȮȮ3  ľĴŅĵĩŉĚȮȮĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅĪňŗĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟ 
 ŏĸĕȮȮ4ȮĕŉŘĬœĮȮȮ ľĴŅĵĩŉĚȮȮĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 
 ŏĸĕľĸńĔıńĬȮ(Y)Ȯ ľĴŅĵĩŉĚȮĔĸŋƞĴĺŇĝŅ 
 ŏĸĕȮ/ ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
 ŏĸĕȮ0 ľĴŅĵĩŉĚ ȮȮĔĸŋƞĴĺŇĝŅĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 
 ŏĸĕȮ1 ľĴŅĵĩŉĚ ȮȮĔĸŋƞĴĺŇĝŅĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 
 ŏĸĕȮ2 ľĴŅĵĩŉĚȮȮĔĸŋƞĴĺŇĝŅĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
 ŏĸĕȮ7 ľĴŅĵĩŉĚȮȮľĴĺħĺŇĝŅĭńĚėńĭȮľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
 ŏĸĕľĸńĔĶƟŀĵȮľĸńĔĽŇĭȮŐĸŃľĸńĔľĬƞĺĵȮ(ZZZ)ȮľĴŅĵĩŉĚȮȮĸŜŅħńĭĺŇĝŅ 
ĶľńĽĺŇĝŅŀŊŗĬȮŕȮȮĪňŗĴňĨńĺŀńĔļĶŐĸŃĨńĺŏĸĕŏĜıŅŃ 
 
ĶŅĵĺŇĝŅ 
ĪŋĔŐįĬĔŅĶŏĶňĵĬ  
ľĴĺħĺŇĕŅĳŅļŅŀńĚĔķļ        œĴƞĬńĭľĬƞĺĵĔŇĨ 
ėĦŃĻŇĸĮĻŅĽĨĶƢȮŏĮƕħŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬĨŅĴĶŃħńĭėĺŅĴĶŌƟĪňŗœħƟĶńĭĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭ 

LNG 550 ĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 2(1-2-6) S/U 
(Remedial English Course for Post Graduate Students) 

LNG 600 ĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĽŜŅľĶńĭȮȮȮȮȮȮȮȮȮ3(2-2-9) S/U 
   ĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
   (InȮsessional English Course for Post Graduate Students)   
 
ŐįĬȮĔȮŐĭĭȮĔ0ȮŏĬƟĬĔŅĶĺŇěńĵȮĪŜŅĺŇĪĵŅĬŇıĬīƢ 
Ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭ        3 ľĬƞĺĵĔŇĨ 
ŐĸŃȮŐįĬȮĕȮŏĬƟĬĔŅĶĻŉĔļŅĚŅĬĶŅĵĺŇĝŅȮėƟĬėĺƟŅŀŇĽĶŃ 
Ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭ        3 ľĬƞĺĵĔŇĨ 
 

PRE  69..1 ĺŇīňĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      1&1+0+3' 
  ȮȮȮȮȮȮȮȮ (Research methods' 
 PRE  69..2 ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1&0+2+3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Information searching for engineer' 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

22 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

PRE  69..3 ėĺŅĴĮĸŀħĳńĵŒĬĚŅĬŏĝŊŗŀĴŏıŊŗŀĽŅīŅĶĦŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ 1&1+0+3) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Welding safety for publics' 

PRE  69078 ĽńĴĴĬŅȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      1&0+2+3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  (SeminarȮI' 

PRE  69079 ĽńĴĴĬŅȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      1&0+2+3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  (Seminar II' 
 
 
ŐįĬȮĔȮŐĭĭȮĔ0ȮŏĬƟĬĔŅĶĺŇěńĵȮĪŜŅĺŇĪĵŅĬŇıĬīƢ 
ĕ,ȮľĴĺħĺŇĝŅŏĸŊŀĔ ȮȮȮ       00 ľĬƞĺĵĔŇĨ 
ŐĸŃȮŐįĬȮĕȮŏĬƟĬĔŅĶĻŉĔļŅĚŅĬĶŅĵĺŇĝŅȮėƟĬėĺƟŅŀŇĽĶŃ 
ĕ,ȮľĴĺħĺŇĝŅŏĸŊŀĔ ȮȮȮ       06 ľĬƞĺĵĔŇĨ 
ĨƟŀĚŏĸŊŀĔŏĶňĵĬŒľƟėĶĭĩƟĺĬĪńŘĚȮ2ȮĔĸŋƞĴĺŇĝŅȮœħƟŐĔƞ 

 
ĔĸŋƞĴȮ1 ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
PRE 61000 ŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴıŊŘĬģŅĬ   1&1+0+3'Ȯ 

  ȮȮȮȮȮȮȮȮ &Introduction to welding process and welding technology' 
 PRE 61001 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔ   1&1+0+3' 

ħƟĺĵĸĺħŏĝŊŗŀĴľŋƟĴĲĸńĔĞƢ   Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Fundamental of SMAW process' 
  PRE 4/..0 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔĪńĚĽŏĨĬŐĔƠĽėĸŋĴ  1&1+0+3' 
   &Fundamental of GTAW process' 
  PRE 4/..1 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔőĸľŃŐĔƠĽėĸŋĴ  1&1+0+3' 
   &Fundamental of GMAW process' 
 PRE 61004 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔœĽƟĲĸńĔĞƢ  /(1-0-3) 
   (Fundamental of FCAW process) 
  PRE 4/..5 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŒĨƟĲĸńĔĞƢ  1&1+0+3' 
   &Fundamental of Submerged-arc weldingȮprocess) 
  PRE 4/..4 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĔƠĽȮĔŅĶŐĸƞĬĮĶŃĽŅĬȮŐĸŃĔŅĶĭńħĔĶň  1&1+0+3' 
   &Gas welding, brazing and soldering process' 
  PRE 4/..7 ĔŅĶŏĨĶňĵĴĶŀĵĨƞŀĽŜŅľĶńĭĚŅĬŏĝŊŗŀĴ     1&1+0+3' 
   &Welding joint and preparation' 
 PRE 61008 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵėĺŅĴĨƟŅĬĪŅĬ    /(1-0-3) 
   (Resistance welding process) 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

23 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

 PRE 61011 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵŏĸŏĞŀĶƢ     /(1-0-3) 
   (Laser welding) 
  PRE 4/.12 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĽĴńĵŒľĴƞ     1&1+0+3' 
   &Modern joining processes' 
  PRE 4/./1 ľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ   1&1+0+3' 
   &Robotics and automation for welding' 

PRE 61021 ĔŅĶĺŇŏėĶŅŃľƢŀŅĶƢĔŐĸŃĔŅĶĩƞŅĵőŀĬőĸľŃ    /(1-0-3) 
   (Arc and metal transfer analysis) 
  PRE 61999 ľńĺĕƟŀıŇŏĻļħƟŅĬŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ   1&1+0+3' 
    (Special topics in welding technology and processes) 
 
 
  ĔĸŋƞĴȮ0 ĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 
  PRE 62001 ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚŏľĸŖĔĔĸƟŅ  1&1+0+3' 
   (Manufacturing of metal and classification of steels) 
  PRE 62002 ŐįĬĳŌĴŇĕŀĚŏĲĽŐĸŃĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚĺńĽħŋĔĸŋƞĴŏľĸŖĔ  1&1+0+3' 
   (Phase diagrams and Heat treatment of ferro-alloys) 
  PRE 62003 ĔŅĶĪħĽŀĭĺńĽħŋŐĭĭĪŜŅĸŅĵĽĳŅı     1&1+0+3' 
   (Destructive testing of materials) 
  PRE 62011 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬ    1&1+0+3' 
   (WeldingȮmetallurgy: Carbon steel) 
  PRE 62012 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚ   1&1+0+3' 
   (Welding metallurgy: High strength steel) 
  PRE 62013 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴ    1&0+0+4' 
   (Welding metallurgy: Stainless steel) 
 PRE 62014 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬĽŌĚ   /(1-0-3) 
   (Welding metallurgy: Heat resistance steel) 
  PRE 62015 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴĺńĽħŋįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ   1&1+0+3' 
   (Welding metallurgy: Non-ferrous alloys) 
  PREȮ62016 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŀŃĸŌĴŇŏĬňĵĴŐĸŃŀŃĸŌĴŇŏĬňĵĴŀńĸĸŀĵħƢ  1(1-0-3) 
    (Welding metallurgy: Aluminum and aluminum  

ferro-alloys)  
  PRE 62021 ĔĸœĔĔŅĶŏĔŇħĔŅĶŐĨĔĶƟŅĺĕŀĚĺńĽħŋŐĸŃĔŅĶĞƞŀĴ   1&1+0+3' 
   (Cracking phenomena and repair) 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

24 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

  PRE 62022 ľĸńĔĔŅĶĕŀĚĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĽŉĔľĶŀŒĬĺńĽħŋ   1&1+0+7' 
   (Introduction to corrosion and wear in materials) 
  PRE 62023 ĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴ    /&/+0+1' 
   (Weldability testing) 
 PRE 62999  ľńĺĕƟŀıŇŏĻļħƟŅĬĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ   1&1+0+3' 
   (Special topics in welding materials and metallurgy) 
 

ĔĸŋƞĴȮ1 ĔĸŋƞĴĺŇĝŅĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 
PRE 63001 ľĸńĔĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĪŅĚĺŇĻĺĔĶĶĴȮ    1&1+0+3' 

   (Fundamental of weldingȮof engineering design) 
PRE 63002 ĔŅĶŀŀĔŐĭĭŐĸŃıķĨŇĔĶĶĴĕŀĚĚŅĬŏĝŊŗŀĴĳŅĵŒĨƟĳŅĶŃĚŅĬ  /(1+0+3)

   (Design and behavior of weldment under loading) 
PRE 63003 ĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴ     1(1-0-3) 
  (Design of welded structure) 
PRE 63004 ıķĨŇĔĶĶĴĕŀĚőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴĳŅĵŒĨƟĳŅĶŃĚŅĬıĸĺńĨĶ  1&1+0+3' 

   (Behavior of welded structures under cyclic loading) 
 PRE 63005 ĔŅĶěŜŅĸŀĚŐĭĭĚŅĬŏĝŊŗŀĴħƟĺĵėŀĴıŇĺŏĨŀĶƢ    1(1-0-3) 
   (Computerized welding simulation) 

PRE 63011 ĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĽŜŅľĶńĭŀŋĮĔĶĦƢĶńĭŐĶĚħńĬŏĭŊŘŀĚĨƟĬ  1&1+0+3' 
   (Basic design of welded pressure equipment) 

PRE 63012 ĔŅĶŀŀĔŐĭĭĶŀĵŏĝŊŗŀĴĽŜŅľĶńĭĚŅĬŀĸŌĴŇŏĬňĵĴ   1&1+0+3' 
   (Design of welded aluminum alloy works) 

PRE 63021 ĔĸœĔĔŅĶĺŇĭńĨŇĕŀĚĚŅĬŏĝŊŗŀĴ     1&1+0+3' 
   (FractureȮmechanics in Welding) 

PRE 63999 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ    1&1+0+3' 
   (Special topics in welding design) 
 

ĔĸŋƞĴȮ2 ĔĸŋƞĴĺŇĝŅĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
PRE 64000 ĔŅĶėĺĭėŋĴėŋĦĳŅıŒĬĚŅĬŏĝŊŗŀĴ     1&1+0+3' 

   (Quality control of welding) 
PRE 64001 ĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅııŊŘĬģŅĬ    1&1+0+3' 

   (Introduction to non+destructive testing) 
PRE 64002 ĺŇīňĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅıĭĬıŊŘĬįŇĺ   1&1+0+3' 

   (Surface methods of non-destructive testing) 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

25 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

PRE 64003 ĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴ     1&0+0+4' 
   (Liquid penetrant testing) 

PRE 64004 ĔŅĶĪħĽŀĭħƟĺĵįĚŐĴƞŏľĸŖĔ     1&0+0+4' 
   (Magnetic particle testing) 

PRE 64005 ĔŅĶĪħĽŀĭħƟĺĵėĸŊŗĬŏĽňĵĚėĺŅĴĩňŗĽŌĚ    1&0+0+4' 
   (Ultrasonic testing) 

PRE 64006 ĔŅĶĪħĽŀĭħƟĺĵĳŅıĩƞŅĵĶńĚĽň     1&0+0+4' 
   (Radiographic testing) 

PRE 64007 ĔŅĶĪħĽŀĭħƟĺĵĔĶŃŐĽœľĸĺĬ     1&0+0+4' 
   (Eddy current testing) 

PRE 64008 ĔŅĶĪħĽŀĭħƟĺĵŀŃėŌĽĨŇĔŀňĴŇĽĝńŗĬ     1&0+0+4' 
   (Acoustic emission testing) 

PRE 64009 įŌƟĨĶĺěĽŀĭĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶĶńĭĶŀĚėĺŅĴĽŅĴŅĶĩ   3&2+2+6' 
   (Welding inspector and qualification) 

PRE 64010 ŏėĶŊŗŀĚěńĭĵŉħŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇħĨńĺŒĬĚŅĬŏĝŊŗŀĴ   1&1+0+3' 
   (Welding fixtures and distortion control) 

PRE 64011 ĔŅĶěńħĔŅĶŒĬĚŅĬŏĝŊŗŀĴ      1&1+0+3' 
   (Welding management) 

PRE 64012 ĲƕĽŇĔĽƢĕŀĚŀŅĶƢĔŐĸŃŐľĸƞĚěƞŅĵœĲĲƚŅĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴ   1&0+0+4'
   (ArcȮphysics and welding power source) 

PRE 64013 ĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦœŁőħĶŏěĬŒĬĸĺħŏĝŊŗŀĴ    /(1-0-3) 
  (Hydrogen analysis in welding consumables) 
PRE 64014 ĔĶĦňĻŉĔļŅĔŅĶįĸŇĨĚŅĬŏĝŊŗŀĴŐĸŃĕŉŘĬĶŌĮőĸľŃ   1(1-0-3) 

(Welding and fabrication case study) 
PRE 64099 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ  1&1+0+3' 

   (Special topics in welding inspection and quality control) 
 
ŐįĬȮĔȮŐĭĭȮĔ0ȮŏĬƟĬĔŅĶĺŇěńĵȮĪŜŅĺŇĪĵŅĬŇıĬīƢ 
ė,ȮľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ     /0 ľĬƞĺĵĔŇĨ 

PRE  690.. ĺŇĪĵŅĬŇıĬīƢ       12(0-24-36) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Thesis' 
ŐįĬȮĕȮŏĬƟĬĔŅĶĻŉĔļŅĚŅĬĶŅĵĺŇĝŅȮėƟĬėĺƟŅŀŇĽĶŃ 
ė,ȮľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ ȮȮȮ    4 ľĬƞĺĵĔŇĨ 

PRE  693.. ėƟĬėĺƟŅŀŇĽĶŃ       4(0-/0-/6) 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

26 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Independence study' 
 
1,/,2 ŐįĬĔŅĶĻŉĔļŅȮ 
ŐįĬȮĔȮŐĭĭȮĔ0ȮŏĬƟĬĔŅĶĺŇěńĵȮĪŜŅĺŇĪĵŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮĝńŘĬĮƖĪňŗȮ/ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ      ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

PRE  69001     ĺŇīňĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     1&1+0+3' 
  ȮȮȮȮȮȮȮȮ (Research Methods' 

ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
PRE  4/ZZZ   ĺŇĝŅŏĸŊŀĔȮ/ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 

   &Elective I' 
 PRE  61ZZZ   ĺŇĝŅŏĸŊŀĔȮ2ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective II' 
 PRE  61ZZZ     ĺŇĝŅŏĸŊŀĔȮ3ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective IIII' 

ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ  
PRE  62ZZZ     ĺŇĝŅŏĸŊŀĔȮ4ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 

   &Elective IV' 
 PRE  62ZZZ     ĺŇĝŅŏĸŊŀĔȮ5ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective V' 

PRE  62ZZZ     ĺŇĝŅŏĸŊŀĔȮ4ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective VI' 

ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 
 PRE  63ZZZ     ĺŇĝŅŏĸŊŀĔȮ5ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective VII' 
 PRE  63ZZZ     ĺŇĝŅŏĸŊŀĔȮ6ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective VIII' 
 PRE  63ZZZ     ĺŇĝŅŏĸŊŀĔȮ7ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective IX' 

ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
PRE  64ZZZ     ĺŇĝŅŏĸŊŀĔȮ/.ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 

   &Elective X' 
 PRE  64ZZZ     ĺŇĝŅŏĸŊŀĔȮ/1ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XI' 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

27 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

 PRE  64ZZZ     ĺŇĝŅŏĸŊŀĔȮ12ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XII' 

 ĶĺĴ     ȮȮȮȮȮȮȮȮȮȮ /1&/0+0+17' 
ȮȮȮȮȮȮȮȮȮȮ  ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ     ;Ȯ31 
 
ĝńŘĬĮƖĪňŗȮ/ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ      ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

PRE  69002     ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  1&0+2+3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Information Searching for Engineer' 

PRE  69003     ėĺŅĴĮĸŀħĳńĵŒĬĚŅĬŏĝŊŗŀĴŏıŊŗŀĽŅīŅĶĦŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&1+0+3) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Welding Safety for Publics' 
 PRE  XYZZZ     ĺŇĝŅŏĸŊŀĔȮ13ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XIII' 
 PRE  XYZZZ    ĺŇĝŅŏĸŊŀĔȮ14ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XIV' 
 PRE  XYZZZ    ĺŇĝŅŏĸŊŀĔȮ15ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XV' 

PRE  69098     ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     1&0+2+3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  (SeminarȮI' 

PRE  69000     ĺŇĪĵŅĬŇıĬīƢ      4(0-6-/0) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Thesis' 
   ĶĺĴ     ȮȮȮȮȮȮȮȮȮȮ /.&2+/0+1.' 
ȮȮȮȮȮȮȮȮȮȮ  ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ     ;Ȯ24 
 
ȮȮȮȮĝńŘĬĮƖĪňŗȮ0ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ      ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
 PRE  XYZZZ    ĺŇĝŅŏĸŊŀĔȮ/6ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XVI' 

PRE  XYZZZ    ĺŇĝŅŏĸŊŀĔȮ/7ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XVII' 

PRE  XYZZZ    ĺŇĝŅŏĸŊŀĔȮ/8ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XVIII' 

PRE  69099     ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     1&0+2+3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  (Seminar II' 

PRE  69000     ĺŇĪĵŅĬŇıĬīƢ      4(0-6-/0) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Thesis' 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

28 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

   ĶĺĴ     ȮȮȮȮȮȮȮȮȮȮ 6&1+/.+02' 
ȮȮȮȮȮȮȮȮȮȮ  ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ     ;Ȯ15 
 
ĝńŘĬĮƖĪňŗȮ0ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ      ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

 PRE  XYZZZ    ĺŇĝŅŏĸŊŀĔȮ19ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XIX' 
 PRE  XYZZZ    ĺŇĝŅŏĸŊŀĔȮ20ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 
 PRE  XYZZZ    ĺŇĝŅŏĸŊŀĔȮ21ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 
 PRE  XYZZZ    ĺŇĝŅŏĸŊŀĔȮ22ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 

PRE  69000     ĺŇĪĵŅĬŇıĬīƢ      4(0-6-10) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Thesis' 
   ĶĺĴ     ȮȮȮȮȮȮȮȮȮȮ 8&3+/.+24' 
ȮȮȮȮȮȮȮȮȮȮ  ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ     ;Ȯ37 
 
ŐįĬȮĕȮŏĬƟĬĔŅĶĻŉĔļŅĚŅĬĶŅĵĺŇĝŅȮėƟĬėĺƟŅŀŇĽĶŃ 
 
ȮȮȮȮȮȮȮȮȮȮĝńŘĬĮƖĪňŗȮ/ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ      ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

PRE  69001     ĺŇīňĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     1&1+0+3' 
  ȮȮȮȮȮȮȮȮ (Research Methods' 

ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
PRE  61ZZZ   ĺŇĝŅŏĸŊŀĔȮ/ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 

   &Elective I' 
 PRE  61ZZZ   ĺŇĝŅŏĸŊŀĔȮ2ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective II' 
 PRE  61ZZZ   ĺŇĝŅŏĸŊŀĔȮ3ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective IIII' 

ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ  
PRE  62ZZZ   ĺŇĝŅŏĸŊŀĔȮ4ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 

   &Elective IV' 
 PRE   62ZZZ   ĺŇĝŅŏĸŊŀĔȮ5ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective V' 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

29 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

PRE  62ZZZ   ĺŇĝŅŏĸŊŀĔȮ4ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective VI' 

ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 
 PRE  63ZZZ   ĺŇĝŅŏĸŊŀĔȮ5ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective VII' 
 PRE  63ZZZ   ĺŇĝŅŏĸŊŀĔȮ6ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective VIII' 
 PRE  63ZZZ   ĺŇĝŅŏĸŊŀĔȮ7ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective IX' 

ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺŇĝŅĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
PRE  64ZZZ   ĺŇĝŅŏĸŊŀĔȮ/.ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 

   &Elective X' 
 PRE  64ZZZ   ĺŇĝŅŏĸŊŀĔȮ/1ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XI' 
 PRE  64ZZZ   ĺŇĝŅŏĸŊŀĔȮ12ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XII' 

 ĶĺĴ     ȮȮȮȮȮȮȮȮȮȮ /1&/0+0+17' 
ȮȮȮȮȮȮȮȮȮȮ  ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ     ;Ȯ31 
 
ȮȮȮȮȮȮȮĝńŘĬĮƖĪňŗȮ/ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ      ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

PRE  69002     ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  1&0+2+3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Information Searching for Engineer' 

PRE  69003     ėĺŅĴĮĸŀħĳńĵŒĬĚŅĬŏĝŊŗŀĴŏıŊŗŀĽŅīŅĶĦŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&1+0+3) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Welding Safety for Publics' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ13ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XIII' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ14ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XIV' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ15ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XV' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ/6ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XVI' 

PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ/7ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XVII' 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

30 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

PRE  69098     ĽńĴĴĬŅȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     1&0+2+3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  (Seminar I' 

PRE  69300    ėƟĬėĺƟŅŀŇĽĶŃ      2(0-4-6) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Independent Study' 
   ĶĺĴ     ȮȮȮȮȮȮȮȮȮȮ /.&6+8+1.' 
ȮȮȮȮȮȮȮȮȮȮ ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ      ;Ȯ24 
 
 
ĝńŘĬĮƖĪňŗȮ0ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ      ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ/8ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XVIII' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ19ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XIX' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ20ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ21ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ22ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 

PRE  69099     ĽńĴĴĬŅȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     1&0+2+3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  (Seminar II' 

PRE  69300    ėƟĬėĺƟŅŀŇĽĶŃ      2(0-4-6) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Independent Study' 
   ĶĺĴ     ȮȮȮȮȮȮȮȮȮȮ 8&5+4+24' 
ȮȮȮȮȮȮȮȮȮȮ  ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ     ;Ȯ35 
 
ȮȮȮȮȮȮȮĝńŘĬĮƖĪňŗȮ0ȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ      ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ23ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ24ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ25ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 
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 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ26ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ27ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 
 PRE  XYZZZ   ĺŇĝŅŏĸŊŀĔȮ28ȮȮȮȮȮȮȮȮȮȮ ȮȮȮ    1&1+0+3' 
   &Elective XX' 

PRE  69300     ėƟĬėĺƟŅŀŇĽĶŃ      2(0-4-6) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  &Independent Study' 
   ĶĺĴ     ȮȮȮȮȮȮȮȮȮȮ 8&5+4+24' 
ȮȮȮȮȮȮȮȮȮȮ  ĝńŗĺőĴĚȮ-ĽńĮħŅľƢȮ     ȮȮȮ;Ȯ35 
 
 
1,0ȮĝŊŗŀȮĽĔŋĸȮĨŜŅŐľĬƞĚėŋĦĺŋĥŇŐĸŃĳŅĶŃĚŅĬĽŀĬĕŀĚŀŅěŅĶĵƢ 
1,0,/ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ 

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

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶ
ĬňŘ 

&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ
ĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħ
ľĸńĔĽŌĨĶĬňŘ 

1 
 
ĶĻ,ȮħĶ,ĭĺĶőĝėȮȮįŌƟıńĥĬƢ - Ph,D,Ȯ&Welding Engineering',  

The Ohio State University,  
U,S,A,Ȯ&1999' 

- M,Sc,Ȯ&Welding Engineering',  
The Ohio State University,  
U,S,A,Ȯ&1995' 

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

/2 8 

2 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', ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňĮĶŃŏĪĻœĪĵȮ
&0320' 

6 6 
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32 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

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

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶ
ĬňŘ 

&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ
ĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħ
ľĸńĔĽŌĨĶĬňŘ 

3 ħĶ,ıĚļƢĻńĔħŇśȮĩŉĚĽŋĕ - Ph,D,Ȯ&Metallurgical and Materials 
Engineering', Colorado School of 
Mines, U,S,A,Ȯ&2001' 

- M,Sc,Ȯ&Metallurgical and Materials 
Engineering', Colorado School of 
Mines, U,S,A,Ȯ&1997' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵȮ&2534' 

1 4 

2 ħĶ,ģŇĨŇĬńĬĪƢȮĴňĪŀĚ - Ph.D. (Engineering), Osaka University, 
JapanȮ&0./6' 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ', ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&0332' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵȮ
&033/' 

4 4 

3 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&2532' 

3 3 

4 įĻ,ȮħĶ,ĽĴĭŋĠȮȮŏěĶŇĠĺŇœĸĻŇĶŇȮ - Ph,D,Ȯ&Metallurigical and Materials 
Engineering', The University of 
Alabama, U,S,A,Ȯ&2000' 

- M,S,Ȯ&Metallurigical Engineering', 
Colorado School of Mines, U,S,A,Ȯ
&1994' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&2530' 

6 3 
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ĸŜŅħńĭĪňŗ ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', ĽĩŅĭńĬĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ*ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶ
ĬňŘ 

&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ
ĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħ
ľĸńĔĽŌĨĶĬňŘ 

5 ĶĻ,ȮħĶ,ŏĝŅĺĸŇĨȮȮĸŇŘĴĴĦňĺŇěŇĨĶ - Ph,D,Ȯ&Metallurgical Engineering', 
University of Wisconsin, U,S,A,Ȯ&2000' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&2536' 

3 3 

6 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, ThailandȮ&0008' 

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

3 3 

7 ħĶ,œıĭŌĸĵƢȮȮĝƞĺĚĪŀĚ - Dr,+Ing,Ȯ&Mechanical Engineering', 
Technical University of Munich, 
Germany &2006' 

- Dipl,+Ing,Ȯ&Mechanical Engineering', 
Technical University of Hannover, 
Germany &2001' 

3 3 

/. ħĶ,ĔƟŀĚŏĔňĵĶĨŇȮȮĮŋĳĶńĨĬıĚĻƢ - ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨŐĸŃĶŃĭĭ'ȮȮȮȮȮ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*Ȯ
ĮĶŃŏĪĻœĪĵȮ&034.' 

- ĺĻ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ',ȮȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň*ȮĮĶŃŏĪĻœĪĵȮ
&2547' 

- ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĽŅĵĺŇĝŅŏĪėőĬőĸĵň
ĺńĽħŋ, ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&2543' 

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

3 3 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 
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ĸŜŅħńĭĪňŗ ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', ĽĩŅĭńĬĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ*ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶ
ĬňŘ 

&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ
ĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħ
ľĸńĔĽŌĨĶĬňŘ 

1/ ħĶ,ĻŋĳķĔļƢȮȮĭŋĠŏĪňĵĶ - ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ', ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,ȮĮĶŃŏĪĻ
œĪĵȮ&0331' 

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

- ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ, 
ĮĶŃŏĪĻœĪĵȮ&0320' 

3 3 

10 ħĶ,ıĶƟŀĴıĚļƢȮȮĮŅĬħň - ĮĶħ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨŐĸŃĶŃĭĭ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&0335' 

- ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0'Ȯ&ĺŇĻĺĔĶĶĴ 
ŀŋĨĽŅľĔŅĶ'ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&033/' 

3 3 

11 įĻ,ȮħĶ.ŒľĴƞȮĬƟŀĵıŇĪńĔļƢ - ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨŐĸŃĶŃĭĭ', 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0333' 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ',
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&033.' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0326' 

3 3 

12 ħĶ,ŏĝļģıĚļƢȮěĶĶĵŅŀĬŋĶńĔļƢ - Doktor+Ingenieur  &Informatics', 
Karlsruhe Institute of technology &KIT', 
Germany &2016' 

- Dipl,+Ing,Ȯ&Mechanical Engineer8Ȯ
Mechatronics and Microsystem 
technology'ȮKarlsruhe Institute 
of technology &KIT'ȮGermany 
&0..6' 
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1,0,0ȮŀŅěŅĶĵƢĮĶŃěŜŅ 

ĸŜŅħńĭĪňŗ ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', ĽĩŅĭńĬĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ*ĮĶŃŏĪĻĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅȮ&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅ' 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħ

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

ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,ĮĶŃŏĪĻ
œĪĵȮ&032.' 

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

0 1 

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

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

0 2 

3 ŀ,ĽĴıĶȮȮŏıňĵĶĽŋĕĴĦň 
 

+ȮĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ',ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ
œĪĵȮ&0325' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0323' 

0 3 

4 ĬŇĺńĨĶȮėŋĦŅĺĚėƢ - ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ',
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&033/' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0326' 

0 2 

 
 
 
 
 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

36 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

1,0,1ȮŀŅěŅĶĵƢıŇŏĻļ 

Īňŗ ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 
&ĽŌĚĽŋħ+Į,ĨĶň' 

ĽĩŅĬĪňŗĮĢŇĭńĨŇĚŅĬ-ĽńĚĔńħ 

+ + + + 
ľĴŅĵŏľĨŋ: œĴƞĴňŀŅěŅĶĵƢıŇŏĻļ 

2,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮľĶŊŀĽľĔŇěĻŉĔļŅ'Ȯ&ĩƟŅĴň' 
œĴƞĴňŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

 
2,/ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
œĴƞĴň 
 
2,0ȮĝƞĺĚŏĺĸŅ 
œĴƞĴň 
 
2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬ 
œĴƞĴň 

 
3,ȮĕŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ&ĩŅĴň'Ȯ 
 
3,/ȮėŜŅŀīŇĭŅĵőħĵĵŀȮ 
ĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮĴŋƞĚŏĬƟĬĻŉĔļŅŒĬ

ĮĶŃŏħŖĬĮƤĠľŅŒľĴƞħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮőħĵĽŅĴŅĶĩěŜŅŐĬĔľńĺĕƟŀĚŅĬĺŇěńĵœħƟħńĚĬňŘ 

- ŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 

- ĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 

- ĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 

- ĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
ľńĺĕƟŀĚŅĬĺŇěńĵŀŅěœħƟěŅĔĔŅĶıńĥĬŅěŅĔĬńĔĻŉĔļŅȮľĶŊŀŏĮƦĬľńĺĕƟŀĪňŗœħƟĶńĭėĺŅĴĶƞĺĴĴŊŀĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮ

ĳŅĵŒĨƟĔŅĶŒľƟėŜŅŐĬŃĬŜŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮįƞŅĬĔŅĶĬŜŅŏĽĬŀŐĸŃŀĬŋĴńĨŇěŅĔėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢ 
ĬńĔĻŉĔļŅĨƟŀĚĴňŀĚėƢėĺŅĴĶŌƟĪňŗŒĝƟŒĬĔŅĶĺŇěńĵȮĪňŗĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĭńĚėńĭĪňŗŏĬƟĬıńĥĬŅĪńĔļŃĔŅĶĺŇěńĵȮĶŅĵĺŇĝŅ
ŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĪňŗœħƟŏĶňĵĬȮĔŅĶŏĕƟŅĶƞĺĴŒĬĺŇĝŅĽńĴĴĬŅȮŐĸŃŀĚėƢėĺŅĴĶŌƟŀŊŗĬȮŕȮȮěŅĔĔŅĶėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮőħĵ
ĔŅĶŐĬŃĬŜŅŐĸŃĮĶŃŏĴŇĬěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
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ĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽĶŋĮįĸĶŅĵĚŅĬĔŅĶĺŇěńĵȮĪńŘĚŒĬŏĝŇĚėŋĦĳŅıȮŏĝƞĬȮįĸĸńıīƢĕŀĚ
ĔŇěĔĶĶĴĔŅĶĺŇěńĵĪňŗįƞŅĬĴŅȮĮƤĠľŅĪňŗıĭȮŐĸŃŒĬŏĝŇĚĮĶŇĴŅĦȮŏĝƞĬȮĮĶŇĴŅĦĚŅĬĪňŗĽŜŅŏĶŖěȮŏĺĸŅĪňŗŒĝƟȮĽƞĚŒľƟŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢŐĸŃĶŅĵĺŇĝŅėƟĬėĺƟŅŀŇĽĶŃ 

ĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵȮœħƟŐĔƞȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĳŅĵŒĬĺŇĝŅĽńĴĴĬŅȮ
ĞŉŗĚĔŜŅľĬħŒľƟĴňĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĸŃĬŜŅŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶľĶŊŀĺŅĶĽŅĶĬŅĬŅĝŅĨŇ 
 
3,0ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌĕŀĚĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĔŅĶĪŜŅĺŇěńĵȮĮĶŃĔŀĭħƟĺĵįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅĭńĚėńĭĪňŗŏĬƟĬıńĥĬŅĪńĔļŃĔŅĶ
ĺŇěńĵȮŐĸŃľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃȮœħƟŐĔƞ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŅĵĺŇĝŅ 
 
PRE 69200 ĺŇĪĵŅĬŇıĬīƢ 
1. ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴŐĸŃħƟŅĬŀŊŗĬŕ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃŐĸŃĽńĚŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
3. ĽŅĴŅĶĩŏĶňĵĭŏĶňĵĚŐĸŃŀƟŅĚŀŇĚĕƟŀĴŌĸěŅĔŐľĸƞĚĽŊĭėƟĬĨƞŅĚŕ 
4. ĽŅĴŅĶĩĺŇıŅĔĵƢĕƟŀĴŌĸĪňŗėƟĬėĺƟŅĔńĭĴŅĨĶģŅĬŒĬĳŅėŀŋĨĽŅľĔĶĶĴŒĬĶŃħńĭĽŅĔĸ 
5. ĽŅĴŅĶĩĨńŘĚľńĺĕƟŀĔŅĶĺŇěńĵŏıŊŗŀĕĵŅĵĕŀĭŏĕĨėĺŅĴĶŌƟĕŀĚĨĬŏŀĚ 
6. ĽŅĴŅĶĩĺŅĚŐįĬȮěńħĽĶĶĪĶńıĵŅĔĶȮėĺĭėŋĴĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵ 
7. ĽŅĴŅĶĩĬŜŅŏĽĬŀŐĸŃĽŊŗŀĽŅĶĩŉĚėĺŅĴĔƟŅĺľĬƟŅŐĸŃįĸĕŀĚĚŅĬĺŇěńĵ 
8. ĽŅĴŅĶĩŏĽĬŀŐĬĺėŇħľĶŊŀĔŅĶĮĶńĭĮĶŋĚŒľĴƞĨƞŀĵŀħěŅĔįĸĚŅĬĕŀĚĨĬŏŀĚ 
9. ĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸěŅĔėĺŅĴėŇħŏľŖĬĪŅĚĺŇĝŅĔŅĶĪńŘĚŐĭĭŏĽĶŇĴŐĸŃŐĭĭĕńħŐĵƟĚĴŅĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚ
įĸĚŅĬĺŇěńĵ 

 
PRE 69300 ėƟĬėĺƟŅŀŇĽĶŃ 
1. ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴŐĸŃħƟŅĬŀŊŗĬŕ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃŐĸŃĽńĚŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵ 
3. ĽŅĴŅĶĩŏĶňĵĭŏĶňĵĚŐĸŃŀƟŅĚŀŇĚĕƟŀĴŌĸěŅĔŐľĸƞĚĽŊĭėƟĬĨƞŅĚŕ 
4. ĽŅĴŅĶĩĺŇıŅĔĵƢĕƟŀĴŌĸĪňŗėƟĬėĺƟŅĔńĭĴŅĨĶģŅĬŒĬĳŅėŀŋĨĽŅľĔĶĶĴŒĬĶŃħńĭĽŅĔĸ 
5. ĽŅĴŅĶĩĨńŘĚľńĺĕƟŀĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ 
6. ĽŅĴŅĶĩĺŅĚŐįĬȮěńħĽĶĶĪĶńıĵŅĔĶȮėĺĭėŋĴĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵ 
7. ĽŅĴŅĶĩĬŜŅŏĽĬŀŐĸŃĽŊŗŀĽŅĶĩŉĚėĺŅĴĔƟŅĺľĬƟŅŐĸŃįĸĕŀĚĚŅĬĺŇěńĵ 
8. ĽŅĴŅĶĩŏĽĬŀŐĬĺėŇħľĶŊŀĔŅĶĮĶńĭĮĶŋĚŒľĴƞĨƞŀĵŀħěŅĔįĸĚŅĬĕŀĚĨĬŏŀĚ 
9. ĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸěŅĔėĺŅĴėŇħŏľŖĬĪŅĚĺŇĝŅĔŅĶĪńŘĚŐĭĭŏĽĶŇĴŐĸŃŐĭĭĕńħŐĵƟĚĴŅĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚ
įĸĚŅĬĺŇěńĵ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŅĵĺŇĝŅħńĚĔĸƞŅĺȮĨŀĭĽĬŀĚőħĵĨĶĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶħńĚĬňŘ 
PLO-2: ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅĪňŗĞńĭĞƟŀĬħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟŏħŇĴĶƞĺĴĔńĭĔŅĶėƟĬėĺƟŅŒľĴƞȮ
ĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢĕƟŀĴŌĸįƞŅĬĔĶŃĭĺĬĔŅĶĺŇěńĵŐĸŃĬŜŅŏĽĬŀ 
PLO-3: ĴňĪńĔļŃĔŅĶěńħĔŅĶĕƟŀĴŌĸȮŐĸŃĬŜŅŏĽĬŀįƞŅĬĔŅĶĽŊŗŀĽŅĶœħƟľĸŅĔľĸŅĵĶŌĮŐĭĭ 
 
ŐĸŃĽƞĚŏĽĶŇĴŒľƟŏĔŇħįĸĽńĴķĪīŇśĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮħńĚĬňŘ 
PLO-1:ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮœħƟĽŀħėĸƟŀĚĨŅĴĴŅĨĶģŅĬŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴŏĪňĵĭŏĪƞŅĶŃħńĭĽŅĔĸ 
 
3,1ȮĝĺĚŏĺĸŅȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ/ ĺŇĝŅĺŇīňĺŇěńĵ 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 2ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 1Ȯ ĺŇĝŅĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶ 
 ĺŇĝŅėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŏĝŊŗŀĴŏıŊŗŀĽŅīŅĶĦŃ 
 ĬŜŅŏĽĬŀŒĬĺŇĝŅĽńĴĴĬŅȮ/ 
 ĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 2Ȯ ĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ 
 ĬŜŅŏĽĬŀŒĬĺŇĝŅĽńĴĴĬŅȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 2ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 2Ȯ ĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ 
 
3,2ȮěŜŅĬĺĬľĬĺĵĔŇĨ 
ĺŇĪĵŅĬŇıĬīƢȮ/0ȮľĬƞĺĵĔŇĨȮľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ4ȮľĬƞĺĵĔŇĨ 
 
3,3ȮȮĔŅĶŏĨĶňĵĴĔŅĶȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ/ 

ŏĨĶňĵĴėĺŅĴıĶƟŀĴħƟŅĬėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮħƟĺĵĔŅĶĸĚĪŃŏĭňĵĬĺŇĝŅĺŇīňĺŇěńĵȮŐĸŃĺŇĝŅ
ŏĸŊŀĔĪńŘĚȮ2ȮĔĸŋƞĴĺŇĝŅȮěŜŅĬĺĬȮ/0ȮľĬƞĺĵĔŇĨȮĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅŒĬģŅĬŃįŌƟĲƤĚȮŏıŊŗŀĪŜŅėĺŅĴŏĕƟŅŒěŐĬĺĪŅĚ
ĚŅĬĺŇěńĵĕŀĚįŌƟŀŊŗĬȮŐĸŃĔŜŅľĬħŐĬĺőĬƟĴĔŅĶıńĥĬŅĚŅĬĺŇěńĵĕŀĚĨĬŏŀĚȮĔŜŅľĬħŒľƟĽŀĭĮĶŃĴĺĸįĸėĺŅĴĶŌƟŏĴŊŗŀ
ĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬįĸėĺŅĴĶŌƟĪňŗıĶƟŀĴěŃŏĶŇŗĴħŜŅŏĬŇĬĔŅĶĺŇěńĵ 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ/ 

ĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬľĴĺħĺŇĝŅĭńĚėńĭȮŏıŊŗŀŏıŇŗĴĪńĔļŃĔŅĶĺŇěńĵȮŐĸŃŏĔŇħėĺŅĴŏĕƟŅŒěŒĬ
ėĺŅĴĽŜŅėńĠĕŀĚĚŅĬĺŇěńĵȮĺŇīňĔŅĶĽŊĭėƟĬȮĺŇīňĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵȮĔŅĶėŜŅĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶ
ĺŇěńĵȮĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬőħĵĪŜŅľĬƟŅĪňŗĺŇĪĵŅĔĶĶƞĺĴŒĬĺŇĝŅĽńĴĴĬŅȮŐĸŃ-ľĶŊŀĬŜŅŏĽĬŀįĸĚŅĬŒĬĪňŗ



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

39 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

ĮĶŃĝŋĴĺŇĝŅĔŅĶ ŏĮƦĬĳŅėĔŅĶĻŉĔļŅŐĶĔĕŀĚĔŅĶĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟ
ėŜŅŐĬŃĬŜŅĔŅĶŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚȮŐĸŃŏĽĬŀĝŊŗŀėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢĨƞŀĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃȮĽŀĭőėĶĚ
ĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮĔƞŀĬĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅȮĬŜŅŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅŒĬĺŇĝŅĽńĴĴĬŅȮĶƞĺĴŒľƟėĺŅĴŏľŖĬŒĬįĸĚŅĬ
ĕŀĚįŌƟŀŊŗĬ  
 
ĳŅėĔŅĶĻŉĔļŅĪňȮ/ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ0 

ĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬőħĵĪŜŅľĬƟŅĪňŗĺŇĪĵŅĔĶĶƞĺĴŒĬĺŇĝŅĽńĴĴĬŅȮŐĸŃ-ľĶŊŀĬŜŅŏĽĬŀįĸĚŅĬŒĬĪňŗ
ĮĶŃĝŋĴĺŇĝŅĔŅĶľĶŊŀĺŅĶĽŅĶȮĽƞĚĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĪŋĔĽŀĚĽńĮħŅľƢȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶ
ĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĮĶŃŏĴŇĬįĸĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮĬŜŅŏĽĬŀįĸĚŅĬŒĬĺŇĝŅĽńĴĴĬŅȮĶƞĺĴŒľƟėĺŅĴŏľŖĬ
ŒĬĚŅĬĺŇěńĵĕŀĚįŌƟŀŊŗĬ 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ0 

ĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬőħĵĪŜŅľĬƟŅĪňŗĺŇĪĵŅĔĶŒĬĺŇĝŅĽńĴĴĬŅȮľĶŊŀĬŜŅŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶľĶŊŀĺŅĶĽŅĶȮĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅȮěńħıŇĴıƢĺŇĪĵŅĬŇıĬīƢȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶ
ĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĕŀĔŜŅľĬħĔŅĶĽŀĭŐĸŃŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮħŜŅŏĬŇĬĔŅĶĽŀĭ
ŐĸŃĽŀĭŐĔƟĨńĺȮ&ĩƟŅĴň'ȮŒľƟŐĸƟĺŏĽĶŖěĔƞŀĬľĴħĳŅėĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅĽŅĴŅĶĩĽƞĚĺŇĪĵŅĬŇıĬīƢĜĭńĭĽĴĭŌĶĦƢœħƟ
ĳŅĵŒĬȮ1.ȮĺńĬľĸńĚěŅĔĺńĬĽŀĭȮľĶŊŀėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢŀŅěĔŜŅľĬħŒľƟĽƞĚĺŇĪĵŅĬŇıĬīƢŏĔŇĬȮ1.ȮĺńĬ
ŐĨƞĨƟŀĚœĴƞŏĔŇĬȮ4.ȮĺńĬ 
 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸȮ 
(1) ĬńĔĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĨƟŀĚĽƞĚĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒĬŐĨƞĸŃĳŅė
ĔŅĶĻŉĔļŅĨƞŀėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢ 

(2) ĬńĔĻŉĔļŅĪňŗěŃĕŀĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŒľƟŏĶňĵĭŏĶňĵĚĶŌĮŏĸƞĴ
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĽƞĚŒľƟėĦŃĔĶĶĴĔŅĶŏıŊŗŀĔŜŅľĬħĺńĬĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ 

(3) ĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵĕŀĚĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮŒľƟħŜŅŏĬŇĬĔŅĶĽŀĭőħĵėĦŃĔĶĶĴĔŅĶĽŀĭĪňŗ
ĮĶŃĔŀĭħƟĺĵėĦŃĔĶĶĴĔŅĶĳŅĵŒĬȮ3 ĪƞŅĬȮŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇȮ1 ĪƞŅĬ 

(4) ĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵĕŀĚĺŇĝŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŒľƟħŜŅŏĬŇĬĔŅĶĽŀĭőħĵėĦŃĔĶĶĴĔŅĶȮ3 ĪƞŅĬ 
(5) ŐĔƟœĕŏĶňĵĭŏĶňĵĚĶŌĮŏĸƞĴĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĨŅĴĪňŗėĦŃĔĶĶĴĔŅĶŒľƟėĺŅĴŏľŖĬȮĳŅĵŒĬĔŜŅľĬħĔŅĶ
ĽƞĚĺŇĪĵŅĬŇıĬīƢĜĭńĭĽĴĭŌĶĦƢ 

(6) ĴňĭĪėĺŅĴĺŇěńĵŏĨŖĴĶŌĮŐĭĭȮ(Full Paper) œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶľĶŊŀĺŅĶĽŅĶĺŇĝŅĔŅĶ
ĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇȮœĴƞĬƟŀĵĔĺƞŅȮ1 ĝŇŘĬ 

 
 
 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

40 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

ľĴĺħĪňŗȮ2ȮįĸĔŅĶŏĶňĵĬĶŌƟȮȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

/,ȮȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴĔŅĶ
ŏĝŊŗŀĴœħƟĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬĽŅĔĸ 

1. ŒĝƟŏĬŊŘŀľŅĔŅĶŏĶňĵĬĔŅĶĽŀĬěŅĔŏŀĔĽŅĶ
ĴŅĨĶģŅĬĽŅĔĸ 

2. ŒĝƟĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĝŇĚĮĢŇĭńĨŇŒĬĔĸŋƞĴĺŇĝŅ
ħƟŅĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶėĺĭėŋĴ 

ĽŅĴŅĶĩĮĶŃŏĴŇĬėŋĦĳŅıĚŅĬŏĝŊŗŀĴ ĔŅĶĨĶĺěĽŀĭ
ĪħĽŀĭŒĬŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶŐĮĸįĸ 

1. ŒĝƟĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĝŇĚĮĢŇĭńĨŇŒĬĔĸŋƞĴĺŇĝŅ
ħƟŅĬĔŅĶĨĶĺěĽŀĭŐĸŃĪħĽŀĭ 

ĽŅĴŅĶĩĶŃĭŋȮŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ
įƞŅĬĔĶŃĭĺĬĔŅĶĺŇěńĵ ŐĸŃŏĶňĵĭŏĶňĵĚȮĽĶŋĮŏıŊŗŀ
ĬŜŅœĮŒĝƟĮƚŀĚĔńĬŐĔƟœĕĮƤĠľŅŒĬĔŅĶĪŜŅĚŅĬ 

1. ĔŇěĔĶĶĴŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃ 

2. ĔŇěĔĶĶĴĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŒĬĺŇĝŅĽńĴĴĬŅȮ
ľĶŊŀĔŅĶĬŜŅŏĽĬŀįĸĚŅĬħƟĺĵĝƞŀĚĪŅĚŀŊŗĬȮŕȮ 

ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸėĺŅĴĶŌƟŒľĴƞĪňŗ
ĪńĬĽĴńĵœħƟħƟĺĵĨĬŏŀĚ 

1. ĔŇěĔĶĶĴŒĬĺŇĝŅĔŅĶĽŊĭėƟĬĕƟŀĴŌĸ 
2. ĔŇěĔĶĶĴŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃ 

ėĺŅĴĴňĺŇĬńĵȮĶńĭįŇħĝŀĭȮĴňěĶŇĵīĶĶĴȮŐĸŃ
ěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıĺŇĻĺĔĶĔĔŅĶŏĝŊŗŀĴ 

1. ĴňŏĬŊŘŀľŅĔŅĶĽŀĬŏĔňŗĵĺĔńĭěĶĶĵŅĭĶĶĦŒĬ
ĺŇĝŅĝňı 

2. ŏĬƟĬľńĺĕƟŀěĶĶĵŅĭĶĶĦŒĬĚŅĬĺŇěńĵȮŒĬĔĸŋƞĴ
ĺŇĝŅĮĶńĭıŊŘĬģŅĬŏıŊŗŀĔŅĶĺŇěńĵ 

3. ŏĬƟĬŏĬŊŘŀľŅħƟŅĬėĺŅĴĮĸŀħĳńĵĽƞĺĬĭŋėėĸȮ
ŐĸŃėĺŅĴĮĸŀħĳńĵĽŅīŅĶĦŃ 

4. ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĴňĪńĔļŃŒĬĔŅĶĶńĭĲƤĚįŌƟŀŊŗĬȮ
ŐĸŃőĨƟŐĵƟĚŀĵƞŅĚĴňŏľĨŋįĸȮŒĬĺŇĝŅŐĸŃ
ĔŇěĔĶĶĴĽńĴĴĬŅ 
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0,ȮȮĔŅĶıńĥĬŅįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶŒĬŐĨƞĸŃĕƟŀ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ

ŏĶňĵĬĶŌƟ 
PLO-1: ĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟ
ħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮ
œħƟĽŀħėĸƟŀĚĨŅĴ
ĴŅĨĶģŅĬŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴ
ŏĪňĵĭŏĪƞŅĶŃħńĭĽŅĔĸ 

ĶŅĵĸŃŏŀňĵħĨŅĴȮSubPLO ĔŅĶĪħĽŀĭĮĶŃĴĺĸįĸėĺŅĴĶŌƟ 
ĨŅĴȮStage-LO1 
 
ŐĸŃĶŅĵĸŃŏŀňĵħĨŅĴȮSubPLO 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ

ŏĶňĵĬĶŌƟ 
PLO-1A: ĽŅĴŅĶĩėĺĭėŋĴ
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ
ŀŋĨĽŅľĔĶĶĴœħƟĨŅĴ
ĴŅĨĶģŅĬĔŅĶĮĢŇĭńĨŇĚŅĬĪňŗ
ŏĮƦĬĽŅĔĸ 

ŏĮƦĬȮPLO ľĸńĔŒĬĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃ
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
 
ŒĝƟĺŇīňĔŅĶŏĶňĵĬħƟĺĵĔŅĶĭĶĶĵŅĵȮ
ĮĶŃĔŀĭĔŅĶĽŅīŇĨȮľĶŊŀĔŅĶĸĚĴŊŀĮĢŇĭńĨŇ 
 
ŒĝƟŏŀĔĽŅĶĴŅĨĶģŅĬĽŅĔĸħƟŅĬĔŅĶėĺĭėŋĴ
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬ 
 
ĺŇĝŅĽńĴĴĬŅ: 
įŌƟĽŀĬŒľƟėŜŅŐĬŃĬŜŅŒĬŏĬŊŘŀľŅĪňŗĴňėĺŅĴ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶ
ŏĝŊŗŀĴ 
 
ĴŀĭľĴŅĵĶŅĵĚŅĬĽĶŋĮľńĺĕƟŀĔŅĶėĺĭėŋĴ
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
 
 
 
 
ĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ: 
ĪňŗĮĶŉĔļŅľĶŊŀĔĶĶĴĔŅĶŒľƟėĺŅĴŏľŖĬŐĸŃ
ėŜŅŐĬŃĬŜŅŒĬŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
 
 

ĺŇīňĔŅĶĮĶŃŏĴŇĬ 
 
 
ĔŅĶĽŀĭŏĔŖĭėŃŐĬĬ 
ĚŅĬĪňŗĴŀĭľĴŅĵ 
įĸĚŅĬĳŅėĮĢŇĭńĨŇ 
ĔŅĶĔŜŅľĬħľńĺĕƟŀĔŅĶĮĶŃŏĴŇĬ 
ĨƟŀĚĴňĕƟŀĴŌĸėĶĭĩƟĺĬĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸ 
 
ĺŇĝŅĽńĴĴĬŅ: 
įŌƟĬŜŅŏĽĬŀȮŏĬŊŘŀľŅĔŅĶĬŜŅŏĽĬŀ
ŏĔňŗĵĺĔńĭĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶ
ŏĝŊŗŀĴĪňŗĩŌĔĨƟŀĚȮŐĸŃĽŀħėĸƟŀĚĔńĭ
ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴȮĮĶŃŏĴŇĬ
őħĵŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃįŌƟĶƞĺĴ
ĽńĴĴĬŅ 
įŌƟĲƤĚȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĽĶŋĮ
ľńĺĕƟŀĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶ
ŏĝŊŗŀĴȮĮĶŃŏĴŇĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬ 
 
ĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ: 
ĮĶŃŏĴŇĬŒĬĔŅĶĬŜŅŏĽĬŀ
ėĺŅĴĔƟŅĺľĬƟŅȮĮĶŃŏĴŇĬőħĵ
ŀŅěŅĶĵƢ 
ĮĶŃŏĴŇĬŒĬĔŅĶĽŀĭĮƚŀĚĔńĬ/
ĬŜŅŏĽĬŀȮĮĶŃŏĴŇĬőħĵĪňŗĮĶŉĔļŅ
ľĶŊŀĔĶĶĴĔŅĶ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 
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ŏĶňĵĬĶŌƟ 
PLO-1B: ĽŅĴŅĶĩ
ĮĶŃŏĴŇĬĽĴĭńĨŇĕŀĚĺńĽħŋĪňŗ
įƞŅĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴœħƟ
ĨŅĴĴŅĨĶģŅĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪňŗŏĮƦĬĽŅĔĸ 

ŏĮƦĬȮPLO ľĸńĔŒĬĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢ
ŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 
 
ŒĝƟĺŇīňĔŅĶŏĶňĵĬħƟĺĵĔŅĶĭĶĶĵŅĵȮ
ĮĶŃĔŀĭĔŅĶĽŅīŇĨȮľĶŊŀĔŅĶĸĚĴŊŀĮĢŇĭńĨŇ 
 
ŒĝƟŏŀĔĽŅĶĴŅĨĶģŅĬĽŅĔĸħƟŅĬĔŅĶ
ĮĶŃŏĴŇĬĺńĽħŋĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 
 
ĺŇĝŅĽńĴĴĬŅ8 
įŌƟĽŀĬŒľƟėŜŅŐĬŃĬŜŅŒĬŏĬŊŘŀľŅĪňŗĴňėĺŅĴ
ŏĔňŗĵĺĕƟŀĚĔńĭĽĴĭńĨŇĕŀĚĺńĽħŋ 
 
ĴŀĭľĴŅĵĶŅĵĚŅĬĽĶŋĮľńĺĕƟŀĽĴĭńĨŇĕŀĚ
ĺńĽħŋ 
 
 
 
 
ĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ8 
ĪňŗĮĶŉĔļŅľĶŊŀĔĶĶĴĔŅĶŒľƟėĺŅĴŏľŖĬŐĸŃ
ėŜŅŐĬŃĬŜŅŒĬŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĽĴĭńĨŇĕŀĚĺńĽħŋ 
 

ĺŇīňĔŅĶĮĶŃŏĴŇĬ 
 
 
ĔŅĶĽŀĭŏĔŖĭėŃŐĬĬ 
ĚŅĬĪňŗĴŀĭľĴŅĵ 
įĸĚŅĬĳŅėĮĢŇĭńĨŇ 
ĔŅĶĔŜŅľĬħľńĺĕƟŀĔŅĶĮĶŃŏĴŇĬ 
ĨƟŀĚĴňĕƟŀĴŌĸėĶĭĩƟĺĬĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸ 
 
ĺŇĝŅĽńĴĴĬŅ8 
įŌƟĬŜŅŏĽĬŀȮŏĬŊŘŀľŅĔŅĶĬŜŅŏĽĬŀ
ŏĔňŗĵĺĔńĭĽĴĭńĨŇĕŀĚĺńĽħŋĪňŗĩŌĔĨƟŀĚȮ
ŐĸŃĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬ
ŀŋĨĽŅľĔĶĶĴȮĮĶŃŏĴŇĬőħĵ
ŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃįŌƟĶƞĺĴĽńĴĴĬŅ 
įŌƟĲƤĚȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĽĶŋĮ
ľńĺĕƟŀĽĴĭńĨŇĕŀĚĺńĽħŋȮĮĶŃŏĴŇĬ
őħĵŀŅěŅĶĵƢįŌƟĽŀĬ 
 
ĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ8 
ĮĶŃŏĴŇĬŒĬĔŅĶĬŜŅŏĽĬŀ
ėĺŅĴĔƟŅĺľĬƟŅȮĮĶŃŏĴŇĬőħĵ
ŀŅěŅĶĵƢ 
ĮĶŃŏĴŇĬŒĬĔŅĶĽŀĭĮƚŀĚĔńĬ-
ĬŜŅŏĽĬŀȮĮĶŃŏĴŇĬőħĵĪňŗĮĶŉĔļŅ
ľĶŊŀĔĶĶĴĔŅĶ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ

ŏĶňĵĬĶŌƟ 
PLO-1C: ĽŅĴŅĶĩ
ŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴŒĬĚŅĬ
ĺŇĻĺĔĶĶĴœħƟĨŅĴĴŅĨĶģŅĬ
ĔŅĶĮĢŇĭńĨŇĚŅĬĪňŗŏĮƦĬĽŅĔĸ 

ŏĮƦĬȮPLO ľĸńĔŒĬĔĸŋƞĴĺŇĝŅŀŀĔŐĭĭĚŅĬ
ŏĝŊŗŀĴ 
 
ŒĝƟĺŇīňĔŅĶŏĶňĵĬħƟĺĵĔŅĶĭĶĶĵŅĵȮŐĸŃ
ĴŀĭľĴŅĵĚŅĬ 
 
ŒĝƟŏŀĔĽŅĶĴŅĨĶģŅĬĽŅĔĸħƟŅĬĔŅĶ
ŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬ 
 
ĺŇĝŅĽńĴĴĬŅ8 
įŌƟĽŀĬŒľƟėŜŅŐĬŃĬŜŅŒĬŏĬŊŘŀľŅĪňŗĴňėĺŅĴ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴ 
 
ĴŀĭľĴŅĵĶŅĵĚŅĬĽĶŋĮľńĺĕƟŀĔŅĶ
ŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴ 
 
 
 
 
 
ĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ8 
ĪňŗĮĶŉĔļŅľĶŊŀĔĶĶĴĔŅĶŒľƟėĺŅĴŏľŖĬŐĸŃ
ėŜŅŐĬŃĬŜŅŒĬŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴ 

ĺŇīňĔŅĶĮĶŃŏĴŇĬ 
 
 
ĔŅĶĽŀĭŏĔŖĭėŃŐĬĬ 
ĚŅĬĪňŗĴŀĭľĴŅĵ 
įĸĚŅĬĳŅėĮĢŇĭńĨŇ 
ĔŜŅľĬħľńĺĕƟŀĔŅĶĮĶŃŏĴŇĬ 
ĨƟŀĚĴňĕƟŀĴŌĸėĶĭĩƟĺĬĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸ 
 
ĺŇĝŅĽńĴĴĬŅ8 
įŌƟĬŜŅŏĽĬŀȮŏĬŊŘŀľŅĔŅĶĬŜŅŏĽĬŀ
ŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴĪňŗ
ĩŌĔĨƟŀĚȮŐĸŃĽŀħėĸƟŀĚĔńĭ
ĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴȮĮĶŃŏĴŇĬ
őħĵŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃįŌƟĶƞĺĴ
ĽńĴĴĬŅ 
įŌƟĲƤĚȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĽĶŋĮ
ľńĺĕƟŀĔŅĶŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴȮ
ĮĶŃŏĴŇĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬ 
 
ĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ8 
ĮĶŃŏĴŇĬŒĬĔŅĶĬŜŅŏĽĬŀ
ėĺŅĴĔƟŅĺľĬƟŅȮĮĶŃŏĴŇĬőħĵ
ŀŅěŅĶĵƢ 
ĮĶŃŏĴŇĬŒĬĔŅĶĽŀĭĮƚŀĚĔńĬ-
ĬŜŅŏĽĬŀȮĮĶŃŏĴŇĬőħĵĪňŗĮĶŉĔļŅ
ľĶŊŀĔĶĶĴĔŅĶ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ

ŏĶňĵĬĶŌƟ 
PLO-1D: ĽŅĴŅĶĩ
ĮĶŃŏĴŇĬėŋĦĳŅıĚŅĬŏĝŊŗŀĴ
ħƟĺĵĔŅĶĨĶĺěĽŀĭŐĸŃ
ĪħĽŀĭœħƟĨŅĴĴŅĨĶģŅĬ
ĔŅĶĮĢŇĭńĨŇĚŅĬĪňŗŏĮƦĬĽŅĔĸ 

ŏĮƦĬȮPLO ľĸńĔŒĬĔĸŋƞĴĺŇĝŅĨĶĺěĽŀĭŐĸŃ
ėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
 
ŒĝƟĺŇīňĔŅĶŏĶňĵĬħƟĺĵĔŅĶĭĶĶĵŅĵȮ
ĮĶŃĔŀĭĔŅĶĽŅīŇĨȮľĶŊŀĔŅĶĸĚĴŊŀĮĢŇĭńĨŇ 
 
ŒĝƟŏŀĔĽŅĶĴŅĨĶģŅĬĽŅĔĸħƟŅĬĨĶĺěĽŀĭ
ŐĸŃĪħĽŀĭėŋĦĳŅıĚŅĬŏĝŊŗŀĴ
ĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 
ĺŇĝŅĽńĴĴĬŅ8 
įŌƟĽŀĬŒľƟėŜŅŐĬŃĬŜŅŒĬŏĬŊŘŀľŅĪňŗĴňėĺŅĴ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĨĶĺěĽŀĭŐĸŃĪħĽŀĭ
ĚŅĬŏĝŊŗŀĴ 
 
ĴŀĭľĴŅĵĶŅĵĚŅĬĽĶŋĮľńĺĕƟŀĔŅĶ
ĨĶĺěĽŀĭŐĸŃĪħĽŀĭĚŅĬŏĝŊŗŀĴ 
 
 
 
 
 
ĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ8 
ĪňŗĮĶŉĔļŅľĶŊŀĔĶĶĴĔŅĶŒľƟėĺŅĴŏľŖĬŐĸŃ
ėŜŅŐĬŃĬŜŅŒĬŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĨĶĺěĽŀĭŐĸŃĪħĽŀĭĚŅĬŏĝŊŗŀĴ 
 

ĺŇīňĔŅĶĮĶŃŏĴŇĬ 
ĔŅĶĽŀĭŏĔŖĭėŃŐĬĬ 
ĚŅĬĪňŗĴŀĭľĴŅĵ 
įĸĚŅĬĳŅėĮĢŇĭńĨŇ 
 
 
ĔŜŅľĬħľńĺĕƟŀĔŅĶĮĶŃŏĴŇĬ 
ĨƟŀĚĴňĕƟŀĴŌĸėĶĭĩƟĺĬĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸ 
 
ĺŇĝŅĽńĴĴĬŅ8 
įŌƟĬŜŅŏĽĬŀȮŏĬŊŘŀľŅĔŅĶĬŜŅŏĽĬŀ
ŏĔňŗĵĺĔńĭĔŅĶĨĶĺěĽŀĭŐĸŃ
ĪħĽŀĭĚŅĬŏĝŊŗŀĴĪňŗĩŌĔĨƟŀĚȮŐĸŃ
ĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬ
ŀŋĨĽŅľĔĶĶĴȮĮĶŃŏĴŇĬőħĵ
ŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃįŌƟĶƞĺĴĽńĴĴĬŅ 
įŌƟĲƤĚȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĽĶŋĮ
ľńĺĕƟŀĔŅĶĨĶĺěĽŀĭŐĸŃĪħĽŀĭ
ĚŅĬŏĝŊŗŀĴȮĮĶŃŏĴŇĬőħĵŀŅěŅĶĵƢ
įŌƟĽŀĬ 
 
ĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ8 
ĮĶŃŏĴŇĬŒĬĔŅĶĬŜŅŏĽĬŀ
ėĺŅĴĔƟŅĺľĬƟŅȮĮĶŃŏĴŇĬőħĵ
ŀŅěŅĶĵƢ 
ĮĶŃŏĴŇĬŒĬĔŅĶĽŀĭĮƚŀĚĔńĬ-
ĬŜŅŏĽĬŀȮĮĶŃŏĴŇĬőħĵĪňŗĮĶŉĔļŅ
ľĶŊŀĔĶĶĴĔŅĶ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 
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ŏĶňĵĬĶŌƟ 
PLO-2: ĽŅĴŅĶĩŐĔƟœĕ
ĮƤĠľŅĪňŗĞńĭĞƟŀĬħƟŅĬ
ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮőħĵŒĝƟ
ŀĚėƢėĺŅĴĶŌƟŏħŇĴĶƞĺĴĔńĭĔŅĶ
ėƟĬėĺƟŅŒľĴƞȮĺŇŏėĶŅŃľƢŐĸŃ
ĽńĚŏėĶŅŃľƢĕƟŀĴŌĸįƞŅĬ
ĔĶŃĭĺĬĔŅĶĺŇěńĵŐĸŃ
ĬŜŅŏĽĬŀ 

ĶŅĵĸŃŏŀňĵħĨŅĴȮSubPLO ĶŅĵĸŃŏŀňĵħĨŅĴȮSubPLO 

PLO-2A: ĽŅĴŅĶĩ
ŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟ
ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴľĸŅĵ
ħƟŅĬŏĕƟŅħƟĺĵĔńĬ 

ŒĬŐĨƞĸŃĺŇĝŅĴňľńĺĕƟŀĭĶĶĵŅĵĪňŗŏĝŊŗŀĴőĵĚ
ĔńĭĻŅĽĨĶƢľĶŊŀĺŇĝŅŀŊŗĬȮŕȮ 
 
ĺŇĝŅĽńĴĴĬŅ: 
įŌƟĽŀĬĝňŘĬŜŅŒľƟŏĔŇħĔŅĶŐĸĔŏĮĸňŗĵĬ
ėĺŅĴŏľŖĬŒĬŏĔňŗĵĺĔńĭĔŅĶŏĝŊŗŀĴőĵĚŀĚėƢ
ėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ 
 
ĺŇĪĵŅĬŇıĬīƢ/ėƟĬėĺƟŅŀŇĽĶŃ: 
ŒĝƟŏĪėĬŇėĔŅĶĨńŘĚėŜŅĩŅĴȮľĶŊŀŒľƟėĺŅĴŏľŖĬ
ŏĔňŗĵĺĔńĭĔŅĶŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟħƟŅĬ
ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ 
 

ĮĶŃŏĴŇĬįƞŅĬĔŅĶĽŀĭĪňŗĴňŏĬŊŘŀľŅ
ŏĝŊŗŀĴőĵĚĩŉĚĔĸŋƞĴĺŇĝŅŀŊŗĬŕ 
 
ĺŇĝŅĽńĴĴĬŅ: 
ĔŜŅľĬħŒľƟĴňĔŅĶĮĶŃŏĴŇĬħƟŅĬĔŅĶ
ŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟ 
 
 
ĺŇĪĵŅĬŇıĬīƢ/ėƟĬėĺƟŅŀŇĽĶŃ: 
ĔŜŅľĬħŒľƟįŌƟĮĶŃŏĴŇĬıŇěŅĶĦŅĔŅĶ
ėŜŅĬŉĚĩŉĚŀĚėƢėĺŅĴĶŌƟĺŇĻĺĔĶĶĴĔŅĶ
ŏĝŊŗŀĴħƟŅĬŀŊŗĬŕȮŒľƟĴňėĺŅĴ
ėĶŀĭėĸŋĴȮĬŀĔŏľĬŊŀěŅĔŀĚėƢ
ėĺŅĴĶŌƟľĸńĔĪňŗŒĝƟŒĬĚŅĬĺŇěńĵ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ

ŏĶňĵĬĶŌƟ 
PLO-2B: ĽŅĴŅĶĩŐĔƟœĕ
ĮƤĠľŅœħƟħƟĺĵ
ĔĶŃĭĺĬĔŅĶĺŇěńĵ 

ŒĝƟĺŇīňĽŀĬħƟĺĵĔŅĶĵĔĔĶĦňĻŉĔļŅȮŀŅěŏĮƦĬ
ĮƤĠľŅĪňŗıĭŒĬĚŅĬĺŇěńĵȮľĶŊŀĮƤĠľŅĪňŗ
ŏĔŇħĕŉŘĬěŅĔŀŋĨĽŅľĔĶĶĴěĶŇĚ 
 
ŒĬĺŇĝŅĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶȮ
ĮĶŃĔŀĭħƟĺĵĔŅĶŐĬŃĬŜŅŐľĸƞĚĕƟŀĴŌĸ
ĚŅĬĺŇěńĵĪňŗĴňŒľƟĭĶŇĔŅĶŒĬĴľŅĺŇĪĵŅĸńĵ 
 
ŒĬĺŇĝŅĺŇīňĺŇěńĵȮĴňŏĬŊŘŀľŅĝƞĺĵŏĽĶŇĴėĺŅĴ
ŏĕƟŅŒěħƟŅĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵŀĵƞŅĚŏĮƦĬ
ĶŃĭĭ 
 
ŏĮƦĬȮPLO ľĸńĔȮŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ 
 
 

ĮĶŃŏĴŇĬįƞŅĬĔŅĶĽŀĭȮľĶŊŀȮĚŅĬĪňŗ
ĴŀĭľĴŅĵȮľĶŊŀĔŅĶĬŜŅŏĽĬŀŒĬ
ĺŇĝŅŏĶňĵĬ 
 
ĮĶŃŏĴŇĬįƞŅĬĔŅĶĽŀĭȮľĶŊŀȮĚŅĬĪňŗ
ĴŀĭľĴŅĵȮľĶŊŀĔŅĶĬŜŅŏĽĬŀŒĬ
ĺŇĝŅŏĶňĵĬ 
 
ĮĶŃŏĴŇĬįƞŅĬĔŅĶĽŀĭȮľĶŊŀȮĚŅĬĪňŗ
ĴŀĭľĴŅĵȮľĶŊŀĔŅĶĬŜŅŏĽĬŀŒĬ
ĺŇĝŅŏĶňĵĬ 
 
ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅȮĔŅĶĬŜŅŏĽĬŀȮŐĸŃ
įĸĸńıīƢĕŀĚĚŅĬĺŇěńĵěŅĔĔŅĶĽŀĭ
ĺŇĪĵŅĬŇıĬīƢ/ėƟĬėĺƟŅŀŇĽĶŃ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ

ŏĶňĵĬĶŌƟ 
PLO-2C: ĽŅĴŅĶĩŏĽĬŀ
ŐĬĺĪŅĚıńĥĬŅĔŅĶĕŀĚ
ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĔŅĶ
ŏĝŊŗŀĴ 

ĔŜŅľĬħŒľƟĴňŏĬŊŘŀľŅĔŅĶĽŀĬĪňŗĔĸƞŅĺĩŉĚȮ
ėĺŅĴĔƟŅĺľĬƟŅĪňŗĽŋħħƟŅĬŏĪėőĬőĸĵňĔŅĶ
ŏĝŊŗŀĴĕŀĚőĸĔȮĨŅĴŏĬŊŘŀľŅĶŅĵĺŇĝŅ 
 
ŒĬĺŇĝŅĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶȮ
ĮĶŃĔŀĭħƟĺĵĔŅĶėƟĬľŅŐľĸƞĚĕƟŀĴŌĸĪňŗĴň
ėĺŅĴĪńĬĽĴńĵ 
 
ĔŅĶĨńŘĚėŜŅĩŅĴȮĔŅĶŐĽħĚėĺŅĴŏľŖĬȮŐĸŃ
ĶƞĺĴĺŇıŅĔļƢȮŏĔňŗĵĺĔńĭıńĥĬŅĔŅĶħƟŅĬ
ŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĬŜŅŏĽĬŀŒĬĺŇĝŅĽńĴĴĬŅ 
 
 
 
ĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
ĔŜŅľĬħŒľƟĨƟŀĚıńĥĬŅľĶŊŀŐĔƟĮƤĠľŅŒľĴƞ 
 

ĮĶŃŏĴŇĬįƞŅĬĔŅĶĽŀĭȮľĶŊŀȮĚŅĬĪňŗ
ĴŀĭľĴŅĵȮľĶŊŀĔŅĶĬŜŅŏĽĬŀŒĬ
ĺŇĝŅŏĶňĵĬ 
 
ĮĶŃŏĴŇĬįƞŅĬĔŅĶĽŀĭȮľĶŊŀȮĚŅĬĪňŗ
ĴŀĭľĴŅĵȮľĶŊŀĔŅĶĬŜŅŏĽĬŀŒĬ
ĺŇĝŅŏĶňĵĬ 
 
ĔŅĶĮĶŃŏĴŇĬħƟŅĬįŌƟĬŜŅŏĽĬŀ 
ŏĬŊŘŀľŅĔŅĶĬŜŅŏĽĬŀ 
ĔŅĶĨŀĭėŜŅĩŅĴ 
ĔŅĶĮĶŃŏĴŇĬħƟŅĬįŌƟĲƤĚ 
ĔŅĶĨńŘĚėŜŅĩŅĴ 
ıķĨŇĔĶĶĴĔŅĶĶńĭėŜŅĨŀĭ 
 
ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅȮĔŅĶĬŜŅŏĽĬŀȮŐĸŃ
įĸĸńıīƢĕŀĚĚŅĬĺŇěńĵěŅĔĔŅĶĽŀĭ
ĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ 
 

PLO-3: ĴňĪńĔļŃĔŅĶ
ěńħĔŅĶĕƟŀĴŌĸȮŐĸŃĬŜŅŏĽĬŀ
įƞŅĬĔŅĶĽŊŗŀĽŅĶœħƟ
ľĸŅĔľĸŅĵĶŌĮŐĭĭ 

ĶŅĵĸŃŏŀňĵħĨŅĴȮSubPLO ĶŅĵĸŃŏŀňĵħĨŅĴȮSubPLO 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

49 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ

ŏĶňĵĬĶŌƟ 
PLO-3A: ĽŅĴŅĶĩĽĶŋĮ
ĕƟŀĴŌĸĔŅĶĽŊĭėƟĬěŅĔ
ĽŅĶĽĬŏĪĻľĸŅĔľĸŅĵ
ŐĭĭőħĵĴňĔŅĶŀƟŅĚŀŇĚ 

ŒĬĺŇĝŅĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶȮĴň
ŏĬŊŘŀľŅĺŇĝŅŏĔňŗĵĺĔńĭĔŅĶĽŊĭėƟĬŐĸŃĔŅĶ
ŀƟŅĚŀŇĚĕƟŀĴŌĸ 
 
ŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢ/ėƟĬėĺƟŅŀŇĽĶŃȮ
ĔŜŅľĬħŒľƟĨƟŀĚĴňĔŅĶĽŊĭėƟĬȮŀƟŅĚŀŇĚȮŐĸŃ
ĪĭĪĺĬĺĶĶĦĔĶĶĴĺŇěńĵ 
 

ĮĶŃŏĴŇĬįƞŅĬĔŅĶĽŀĭȮľĶŊŀȮĚŅĬĪňŗ
ĴŀĭľĴŅĵȮľĶŊŀĔŅĶĬŜŅŏĽĬŀŒĬ
ĺŇĝŅŏĶňĵĬ 
 
ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅȮĔŅĶĬŜŅŏĽĬŀȮŐĸŃ
įĸĸńıīƢĕŀĚĚŅĬĺŇěńĵěŅĔĔŅĶĽŀĭ
ĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ 
 

PLO-3B: ĽŅĴŅĶĩ
ĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶ
ŒľƟĔńĭĔĸŋƞĴĭŋėėĸĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

ŏĮƦĬȮPLO ľĸńĔŒĬĺŇĝŅĽńĴĴĬŅ 
 
ĔŅĶĬŜŅŏĽĬŀŐĸŃŐĸĔŏĮĸňŗĵĬėĺŅĴŏľŖĬŒĬ
ĺŇĝŅĽńĴĴĬŅŐĸŃĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ/
ĺŇĝŅĝňı 
 
ĔŅĶŏįĵŐıĶƞįĸĚŅĬĨŅĴŏĚŊŗŀĬœĕĔŅĶĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 
 

 
 
ĮĶŃŏĴŇĬěŅĔŏĬŊŘŀľŅĔŅĶĬŜŅŏĽĬŀ 
ĮĶŃŏĴŇĬěŅĔĔŅĶĨŀĭėŜŅĩŅĴ 
 
 
ĮĶŃŏĴŇĬěŅĔŏĬŊŘŀľŅĕŀĚįĸĚŅĬ 
ĮĶŃŏĴŇĬěŅĔįĸĮĶŃŏĴŇĬĳŅĵĬŀĔ 
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50 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
&PLO-SubPLO' 

ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ

ŏĶňĵĬĶŌƟ 
PLO-3C: ĽŅĴŅĶĩĽĶŋĮ
ėĺŅĴŏıŊŗŀŒľƟŏĔŇħĕƟŀĴŌĸěŅĔ
ėĺŅĴėŇħŏľŖĬŐĸŃĬŜŅĴŅ
ĮĶńĭĮĶŋĚįĸĚŅĬ 
 

ĺŇĝŅĽńĴĴĬŅ: 
ĔŜŅľĬħŒľƟĴňĔŅĶĶŅĵĚŅĬĕƟŀĴŌĸėĺŅĴ
ėŇħŏľŖĬŐĸŃĔŅĶĮĶńĭĮĶŋĚĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬ 
 
ĔŜŅľĬħŒľƟĴňĔŅĶĽĶŋĮĶŅĵĚŅĬĕƟŀĴŌĸėĺŅĴ
ėŇħŏľŖĬĪňŗœħƟěŅĔĔŅĶœĮĬŜŅŏĽĬŀŒĬĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶ/ĺŇĝŅĝňı 
 
ĺŇĪĵŅĬŇıĬīƢ/ėƟĬėĺƟŅŀŇĽĶŃ: 
ĔŜŅľĬħŒľƟĨƟŀĚĴňĔŅĶĽĶŋĮėĺŅĴėŇħŏľŖĬŐĸŃ
ĬŜŅœĮĮĶńĭĮĶŋĚįĸĚŅĬ 
 

ĺŇĝŅĽńĴĴĬŅŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬ
ŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ/ĺŇĝŅĝňı: 
ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĽĶŋĮěŅĔŅĶ
ĔŅĶĶƞĺĴĽńĴĴĬŅȮĪňŗĮĶŃĔŀĭħƟĺĵ
ĕƟŀĴŌĸħƟŅĬėĺŅĴėŇħŏľŖĬŐĸŃŐĬĺ
ĪŅĚĔŅĶĮĶńĭĮĶŋĚ 
 
 
 
ĺŇĪĵŅĬŇıĬīƢ/ėƟĬėĺƟŅŀŇĽĶŃ: 
ĮĶŃŏĴŇĬěŅĔĔŅĶĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅėĶńŘĚĩńħœĮȮ
ĔŜŅľĬħŒľƟĴňĔŅĶĔĸƞŅĺĩŉĚĕƟŀĴŌĸ
ėĺŅĴėŇħŏľŖĬȮŐĸŃįĸĨƞŀĔŅĶ
ĮĶńĭĮĶŋĚįĸĚŅĬ 

PLO-3D: ĽŅĴŅĶĩěńħĔŅĶ
ĨƞŀėĺŅĴĕńħŐĵƟĚĪŅĚ
ĺŇĝŅĔŅĶħƟĺĵėĺŅĴŏėŅĶıȮ
ŀĵƞŅĚĴňěĶŇĵīĶĶĴ 

ĺŇĝŅĽńĴĴĬŅȮŐĸŃ 
ĔŅĶĶƞĺĴĮĶŃĝŋĴĺŇĝŅĔŅĶ/ĺŇĝŅĝňıȮŐĸŃ 
ĺŇĪĵŅĬŇıĬīƢ/ėƟĬėĺƟŅŀŇĽĶŃ: 
 
ŒľƟĮĶŃĽĭĔŅĶĦƢĔŅĶĩŅĴ-ĨŀĭȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŐĽħĚėĺŅĴŏľŖĬ 
 
įŌƟĽŀĬĝňŘĬŜŅľĶŊŀĵĔĨńĺŀĵƞŅĚŒľƟŏľŖĬĕƟŀĴŌĸ
ĕńħŐĵƟĚĪŅĚĺŇĝŅĔŅĶĪňŗŀŅěŏĔŇħĕŉŘĬĔńĭĕƟŀĴŌĸ
ĪňŗĬŜŅŏĽĬŀ 
 

ĮĶŃŏĴŇĬőħĵĔŅĶŒľƟėŃŐĬĬħƟŅĬ
ĭŋėĸŇĔĳŅıȮŐĸŃĺŇīňĔŅĶĨŀĭĽĬŀĚ
ĨƞŀėĺŅĴĕńħŐĵƟĚĪńŘĚĪŅĚĺŇĝŅĔŅĶȮ
ŐĸŃĪŅĚĽńĚėĴ 
 
ŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬ 
ėĺŅĴĴňěĶŇĵīĶĶĴĮĶŃĔŀĭħƟĺĵ
ĔŅĶĵŀĴĶńĭėĺŅĴĕńħŐĵƟĚȮŐĸŃ
ĔŅĶĬŜŅĕƟŀĕńħŐĵƟĚĬńŘĬœĮıŇěŅĶĦŅ 
 
ĕƟŀŏĽĬŀŐĬŃĪňŗĕńħŐĵƟĚŀŅěœĴƞ
ĩŌĔĨƟŀĚȮľĶŊŀœĴƞŏĮƦĬĮĶŃőĵĝĬƢĨƞŀ
ĚŅĬĔŖœħƟȮŐĨƞėĺĶœħƟĶńĭĔŅĶĬŜŅĴŅ
ıŇěŅĶĦŅħƟĺĵėĺŅĴŏėŅĶı 
 



 

 
 

5
1 

1,ȮȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĽńĴıńĬīƢįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
1,/ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ(Curriculum Mapping) ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ¡ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

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 ĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěŇĨ
ŀŅĽŅȮœĴƞĸŃŏĸĵĨƞŀĮƤĠľŅĕŀĚŀĚėƢĔĶľĶŊŀ
ĽńĚėĴ 

&0'Ȯ ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŏėŅĶıĔġĶŃŏĭňĵĭȮ
ĴŅĶĵŅĪȮŐĸŃĕƟŀĭńĚėńĭĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

&1'Ȯ ĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĶŃĭĭėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮŏĕƟŅŒěŐĸŃĞŅĭĞŉŘĚŒĬĺńĥĬīĶĶĴ
œĪĵŐĸŃĺńĥĬīĶĶĴĽŅĔĸȮ  

&2'Ȯ ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĝňıȮĨĶŃľĬńĔĩŉĚľĬƟŅĪňŗ
ėĺŅĴĶńĭįŇħĝŀĭĪňŗĴňĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ
  

2. ėĺŅĴĶŌƟ 
&/'Ȯ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěħƟŅĬľĸńĔĔŅĶŒĝƟĳŅļŅŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮ 

&0'Ȯ ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭ
ėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮȮŕȮȮĪňŗŏĔňŗĵĺĕƟŀĚ 

&1'Ȯ ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬħƟŅĬĳŅļŅŀńĚĔķļ
ĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŒĬĔŅĶŏĶňĵĬŐĸŃ
ĔŅĶĪŜŅĚŅĬěĶŇĚœħƟ 

&2'Ȯ ĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟħƟŅĬĳŅļŅĴŅŒĝƟŒĬĔŅĶıńĥĬŅ
ŐĸŃĨƞŀĵŀħĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟ
ħƟĺĵĨĬŏŀĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

 

3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
&/'Ȯ ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħňȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮ
ŀĳŇĮĶŅĵŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĳŅļŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶȮ
ŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĪŜŅĚŅĬŀĵƞŅĚŏľĴŅŃĽĴȮ 

&0'Ȯ ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬ
ĮƤĠľŅœħƟȮ 

&1'Ȯ ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŒĝƟĨĶĶĔŃŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀ
ĕƟŀĴŌĸŀĵƞŅĚĴňĸŜŅħńĭĕńŘĬĨŀĬȮŐĸŃĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅœħƟ
ŀĵƞŅĚĴňĶŃĭĭȮĽŅĴŅĶĩŒĝƟĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬ
ĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

&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 ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĪŅĚĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵœħƟŀĵƞŅĚ
ħňȮĨĶĚĮĶŃŏħŖĬȮŐĸŃŏľĴŅŃĽĴĔńĭĭĶŇĭĪ   

&1'Ȯ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴ
ŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 
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3,0 ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&PLO Curriculum Mapping'Ȯ 
(X =ȮĽŀħėĸƟŀĚĔńĭȮPLO' 

ĶŅĵĺŇĝŅ 
PLO 1 PLO 2 PLO 3 

1A 1B 1C 1D 2A 2B 2C 3A 3B 3C 3D 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮŐĽħĚĨŅĴŐįĬĔŅĶĻŉĔļŅ            
ĝńŘĬĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/            
ľĴĺħĺŇĝŅĳŅļŅŀńĚĔķļ            
LNG 550 ĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ        X X X  
ľĴĺħĺŇĝŅĭńĚėńĭ            
PRE 69001 ĺŇīňĺŇěńĵ     X X      
ľĴĺħĺŇĝŅŏĸŊŀĔȮ(ŐįĬȮĔ: 12 ĬĔ,-ȮŐįĬȮĕ: 12 ĬĔ,)            
ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ (3 ĬĔ,' X           
ĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ (3 ĬĔ,'  X          
ĔĸŋƞĴĺŇĝŅŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ (3 ĬĔ,'   X         
ĔĸŋƞĴĺŇĝŅĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ (3 ĬĔ,'    X        
įĸĽńĴķĪīŇśȮStage-LO /8ȮŏĶňĵĬĺŇĝŅŏĸŊŀĔėĶĭȮ2ȮĔĸŋƞĴĺŇĝŅěŜŅĬĺĬȮ/0ȮľĬƞĺĵĔŇĨȮŐĸŃȮĽŀĭįƞŅĬĮĶŃĴĺĸįĸėĺŅĴĶŌƟœħƟĶŃħńĭȮħň 
ĝńŘĬĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0            
ľĴĺħĺŇĝŅĳŅļŅŀńĚĔķļ            
LNG 600 ĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ        X X X  
ľĴĺħĺŇĝŅĭńĚėńĭ            
PRE 69002 ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶ     X X X X    
PRE 69003 ėĺŅĴĮĸŀħĳńĵŒĬĚŅĬŏĝŊŗŀĴŏıŊŗŀĽŅīŅĶĦŃ     X      X 
PRE 47.98 ĽńĴĴĬŅȮ1 X X X X X    X X X 
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ĶŅĵĺŇĝŅ 
PLO 1 PLO 2 PLO 3 

1A 1B 1C 1D 2A 2B 2C 3A 3B 3C 3D 
ľĴĺħĺŇĝŅŏĸŊŀĔ &ŐįĬȮĔ: 3 ĬĔ,-ȮŐįĬȮĕ: 5 ĬĔ,)            
ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ X           
ĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ  X          
ĔĸŋƞĴĺŇĝŅŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ   X         
ĔĸŋƞĴĺŇĝŅĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ    X        
ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ            
PRE 69200 ĺŇĪĵŅĬŇıĬīƢ X X X X X X X X X X X 
PRE 69300 ėƟĬėĺƟŅŀŇĽĶŃ X X X X X X X X X X X 
įĸĽńĴķĪīŇśȮStage-LO 08ȮŏĶňĵĬĺŇĝŅĭńĚėńĭėĶĭĩƟĺĬȮ&ĵĔŏĺƟĬȮĽńĴĴĬŅȮ0*1*2'ȮŐĸŃįƞŅĬĔŅĶĽŀĭŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
ĝńŘĬĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/            
ľĴĺħĺŇĝŅĭńĚėńĭ            
PRE 47.99 ĽńĴĴĬŅȮ2 X X X X X  X  X X X 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&ŐįĬȮĔ8Ȯ1ȮĬĔ,-ȮŐįĬȮĕ8 3 ĬĔ,)            
ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ X           
ĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ  X          
ĔĸŋƞĴĺŇĝŅŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ   X         
ĔĸŋƞĴĺŇĝŅĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ    X        
ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ            
PRE 69200 ĺŇĪĵŅĬŇıĬīƢ X X X X X X X X X X X 
PRE 69300 ėƟĬėĺƟŅŀŇĽĶŃ X X X X X X X X X X X 
ĝńŘĬĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0            
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ĶŅĵĺŇĝŅ 
PLO 1 PLO 2 PLO 3 

1A 1B 1C 1D 2A 2B 2C 3A 3B 3C 3D 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&ŐįĬȮĔ8Ȯ4ȮĬĔ,-ȮŐįĬȮĕ8 6 ĬĔ,)            
ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ X           
ĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ  X          
ĔĸŋƞĴĺŇĝŅŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ   X         
ĔĸŋƞĴĺŇĝŅĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ    X        
ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ            
PRE 69200 ĺŇĪĵŅĬŇıĬīƢ X X X X X X X X X X X 
PRE 69300 ėƟĬėĺƟŅŀŇĽĶŃ X X X X X X X X X X X 
įĸĽńĴķĪīŇśȮStage-LO 18ȮŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
            
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮŐĽħĚĨŅĴĶŅĵĺŇĝŅ            
ľĴĺħĺŇĝŅĳŅļŅŀńĚĔķļ            
LNG 550 ĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ        X X X  
LNG 600 ĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ        X X X  
ľĴĺħĺŇĝŅĭńĚėńĭ            
PRE 69001 ĺŇīňĺŇěńĵ     X X      
PRE 69002 ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶ     X X X X    
PRE 69003 ėĺŅĴĮĸŀħĳńĵŒĬĚŅĬŏĝŊŗŀĴŏıŊŗŀĽŅīŅĶĦŃ     X      X 
PRE 47.98 ĽńĴĴĬŅȮ1 X X X X X    X X X 
PRE 47.99 ĽńĴĴĬŅȮ2 X X X X X  X  X X X 
ľĴĺħĺŇĝŅŏĸŊŀĔ            
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ĶŅĵĺŇĝŅ 
PLO 1 PLO 2 PLO 3 

1A 1B 1C 1D 2A 2B 2C 3A 3B 3C 3D 
ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
PRE 4/... ŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴıŊŘĬģŅĬ X           
PRE 4/../ ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔħƟĺĵĸĺħŏĝŊŗŀĴľŋƟĴĲĸńĔĞƢ X           
PRE 4/..0 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔĪńĚĽŏĨĬŐĔƠĽėĸŋĴ X           
PRE 4/..1Ȯ ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔőĸľŃŐĔƠĽėĸŋĴ X           
PRE 4/..2Ȯ ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔœĽƟĲĸńĔĞƢ X           
PRE 4/..5Ȯ ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŒĨƟĲĸńĔĞƢ X           
PRE 4/..4 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĔƠĽȮĔŅĶŐĸƞĬĮĶŃĽŅĬȮŐĸŃĔŅĶĭńħĔĶň X           
PRE 4/..5 ĔŅĶŏĨĶňĵĴĶŀĵĨƞŀĽŜŅľĶńĭĚŅĬŏĝŊŗŀĴ X   X        
PRE 61008 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵėĺŅĴĨƟŅĬĪŅĬ X           
PRE 4/.// ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵŏĸŏĞŀĶƢ X      X     
PRE 4/./0 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĽĴńĵŒľĴƞ X      X     
PRE 4/./1 ľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ X      X     
PRE 61021 ĔŅĶĺŇŏėĶŅŃľƢŀŅĶƢĔŐĸŃĔŅĶĩƞŅĵőŀĬőĸľŃ X      X     
PRE 4/777 ľńĺĕƟŀıŇŏĻļħƟŅĬŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ X    X X X X X   
ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 

           

PRE 62001  ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚŏľĸŖĔĔĸƟŅ  X  X        
PRE 62002 ŐįĬĳŌĴŇĕŀĚŏĲĽŐĸŃĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚĺńĽħŋĔĸŋƞĴŏľĸŖĔ  X          
PRE 40..1  ĔŅĶĪħĽŀĭĺńĽħŋŐĭĭĪŜŅĸŅĵĽĳŅı  X  X        
PRE 40.// őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬ X X          
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ĶŅĵĺŇĝŅ 
PLO 1 PLO 2 PLO 3 

1A 1B 1C 1D 2A 2B 2C 3A 3B 3C 3D 
PRE 40./0 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚ X X          
PRE 40./1 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴ X X          
PRE 62014 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬĽŌĚ X X          
PRE 40./3 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴĺńĽħŋįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ X X          
PRE 40./6 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŀŃĸŌĴŇŏĬňĵĴŐĸŃŀŃĸŌĴŇŏĬňĵĴŀńĸĸŀĵħƢ X X          
PRE 40.0/ ĔĸœĔĔŅĶŏĔŇħĔŅĶŐĨĔĶƟŅĺĕŀĚĺńĽħŋŐĸŃĔŅĶĞƞŀĴ X X          
PREȮ40.00 ľĸńĔĔŅĶĕŀĚĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĽŉĔľĶŀŒĬĺńĽħŋ  X          
PRE 62023 ĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴ  X  X        
PRE 40777Ȯ ľńĺĕƟŀıŇŏĻļħƟŅĬĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ  X   X X X X X   
ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴĺŇĝŅĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 

           

PRE 41../ ľĸńĔĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĪŅĚĺŇĻĺĔĶĶĴ   X         
PRE 41..0 ĔŅĶŀŀĔŐĭĭŐĸŃıķĨŇĔĶĶĴĕŀĚĚŅĬŏĝŊŗŀĴĳŅĵŒĨƟĳŅĶŃĚŅĬ   X         
PRE 63003 ĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴ   X         
PRE 41..4 ıķĨŇĔĶĶĴĕŀĚőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴĳŅĵŒĨƟĳŅĶŃĚŅĬıĸĺńĨĶ  X X         
PRE 63005 ĔŅĶěŜŅĸŀĚŐĭĭĚŅĬŏĝŊŗŀĴħƟĺĵėŀĴıŇĺŏĨŀĶƢ   X    X     
PRE 41.11 ĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĽŜŅľĶńĭŀŋĮĔĶĦƢĶńĭŐĶĚħńĬŏĭŊŘŀĚĨƟĬ   X         
PRE 41./0 ĔŅĶŀŀĔŐĭĭĶŀĵŏĝŊŗŀĴĽŜŅľĶńĭĚŅĬŀĸŌĴŇŏĬňĵĴ  X X         
PRE 41.0/ ĔĸœĔĔŅĶĺŇĭńĨŇĕŀĚĚŅĬŏĝŊŗŀĴ   X X        
PRE 41777 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ   X  X X X X X   
ľĴĺħĺŇĝŅŏĸŊŀĔ            
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ĶŅĵĺŇĝŅ 
PLO 1 PLO 2 PLO 3 

1A 1B 1C 1D 2A 2B 2C 3A 3B 3C 3D 
ĔĸŋƞĴĺŇĝŅĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
PRE 42... ĔŅĶėĺĭėŋĴėŋĦĳŅıŒĬĚŅĬŏĝŊŗŀĴ    X X       
PRE 42../ ĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅııŊŘĬģŅĬ    X        
PRE 42..0 ĺŇīňĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅıĭĬıŊŘĬįŇĺ    X        
PRE 42..1 ĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴ    X       X 
PRE 42..2 ĔŅĶĪħĽŀĭħƟĺĵįĚŐĴƞŏľĸŖĔ    X       X 
PRE 42..3 ĔŅĶĪħĽŀĭħƟĺĵėĸŊŗĬŏĽňĵĚėĺŅĴĩňŗĽŌĚ    X       X 
PRE 42..4 ĔŅĶĪħĽŀĭħƟĺĵĳŅıĩƞŅĵĶńĚĽň    X       X 
PRE 42..5 ĔŅĶĪħĽŀĭħƟĺĵĔĶŃŐĽœľĸĺĬ    X       X 
PRE 42..6 ĔŅĶĪħĽŀĭħƟĺĵŀŃėŌĽĨŇĔŀňĴŇĽĝńŗĬ    X       X 
PRE 64009 įŌƟĨĶĺěĽŀĭĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶĶńĭĶŀĚėĺŅĴĽŅĴŅĶĩ    X X      X 
PRE 42.10 ŏėĶŊŗŀĚěńĭĵŉħŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇħĨńĺŒĬĚŅĬŏĝŊŗŀĴ    X X       
PRE 42./1 ĔŅĶěńħĔŅĶŒĬĚŅĬŏĝŊŗŀĴ    X X       
PRE 42./2 ĲƕĽŇĔĽƢĕŀĚŀŅĶƢĔŐĸŃŐľĸƞĚěƞŅĵœĲĲƚŅĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴ X   X X       
PRE 64013 ĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦœŁőħĶŏěĬŒĬĸĺħŏĝŊŗŀĴ  X  X        
PRE 42./4 ĔĶĦňĻŉĔļŅĔŅĶįĸŇĨĚŅĬŏĝŊŗŀĴŐĸŃĕŉŘĬĶŌĮőĸľŃ X X  X X       
PRE 42.77 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ    X X X X X X   
ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ            
PRE 69200 ĺŇĪĵŅĬŇıĬīƢ X X X X X X X X X X X 
PRE 69300 ėƟĬėĺƟŅŀŇĽĶŃ X X X X X X X X X X X 
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1,1ȮĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭȮKMUTT Student QF ŐĸŃįĸĔŅĶŏĶňĵĬĶŌƟȮ5 ħƟŅĬĕŀĚȮTQFȮ 
(X = ĽŀħėĸƟŀĚĨŅĴȮKMUTT Student OF, / = ĽŀħėĸƟŀĚĨŅĴȮTQF) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF    

KMUTTŲs 
citizenship 
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1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

5.ȮĪńĔļŃ
ĔŅĶ
ĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 
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/ 0 1 2 3 / 0 1 2 / 0 1 2 3 / 0 1 2 3 / 0 1 

PLO 18 

ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟ
ŀĚėƢėĺŅĴĶŌƟħƟŅĬ
ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮ
œħƟĽŀħėĸƟŀĚĨŅĴ
ĴŅĨĶģŅĬŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴ
ŏĪňĵĭŏĪƞŅĶŃħńĭĽŅĔĸ 

   X X X X    /  /    / / / / / / / / / / / /    /  / 

Sub 
PLO /A 

ĽŅĴŅĶĩėĺĭėŋĴ
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴœħƟ
ĨŅĴĴŅĨĶģŅĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪňŗŏĮƦĬĽŅĔĸ 

   X X X X    /  /    / / / / / / / / / / / /    /  / 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF    
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1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

5.ȮĪńĔļŃ
ĔŅĶ
ĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 
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/ 0 1 2 3 / 0 1 2 / 0 1 2 3 / 0 1 2 3 / 0 1 

Sub 
PLO 1B 

ĽŅĴŅĶĩĮĶŃŏĴŇĬ
ĽĴĭńĨŇĕŀĚĺńĽħŋĪňŗįƞŅĬ
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴœħƟ
ĨŅĴĴŅĨĶģŅĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪňŗŏĮƦĬĽŅĔĸ 

   X X X X    /  /    / / / / / / / / / / / /    /  / 

Sub 
PLO 1C 

ĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶ
ŏĝŊŗŀĴŒĬĚŅĬĺŇĻĺĔĶĶĴ
œħƟĨŅĴĴŅĨĶģŅĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪňŗŏĮƦĬĽŅĔĸ 

   X X X X    /  /    / / / / / / / / / / / /    /  / 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF    
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citizenship 
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1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

5.ȮĪńĔļŃ
ĔŅĶ
ĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 
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/ 0 1 2 3 / 0 1 2 / 0 1 2 3 / 0 1 2 3 / 0 1 

Sub 
PLO 
1D 

ĽŅĴŅĶĩĮĶŃŏĴŇĬ
ėŋĦĳŅıĚŅĬŏĝŊŗŀĴħƟĺĵ
ĔŅĶĨĶĺěĽŀĭŐĸŃ
ĪħĽŀĭœħƟĨŅĴ
ĴŅĨĶģŅĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪňŗŏĮƦĬĽŅĔĸ 

   X X X X    /  /    / / / / / / / / / / / /    /  / 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF    

KMUTTŲs 
citizenship 
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1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

5.ȮĪńĔļŃ
ĔŅĶ
ĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 
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/ 0 1 2 3 / 0 1 2 / 0 1 2 3 / 0 1 2 3 / 0 1 

PLO 28 

ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅ
ĪňŗĞńĭĞƟŀĬħƟŅĬ
ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮ
őħĵŒĝƟŀĚėƢėĺŅĴĶŌƟŏħŇĴ
ĶƞĺĴĔńĭĔŅĶėƟĬėĺƟŅ
ŒľĴƞȮĺŇŏėĶŅŃľƢŐĸŃ
ĽńĚŏėĶŅŃľƢĕƟŀĴŌĸįƞŅĬ
ĔĶŃĭĺĬĔŅĶĺŇěńĵŐĸŃ
ĬŜŅŏĽĬŀ 

   X X X X X X X /  / / / / / / / / / / / / / / / /   / / / 

Sub 
PLO 2A 

ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚŀĚėƢ
ėĺŅĴĶŌƟĺŇĻĺĔĶĶĴĔŅĶ
ŏĝŊŗŀĴľĸŅĵħƟŅĬŏĕƟŅ
ħƟĺĵĔńĬ 

   X  X X    /  /    /  / / / / / / / / / /    /  / 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
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1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

5.ȮĪńĔļŃ
ĔŅĶ
ĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 
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/ 0 1 2 3 / 0 1 2 / 0 1 2 3 / 0 1 2 3 / 0 1 

Sub 
PLO 2B 

ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅ
ħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵ 

   X X X X X X  /  /    / / / / / / / / / / / / /   / / / 

Sub 
PLO 2C 

ĽŅĴŅĶĩŏĽĬŀŐĬĺĪŅĚ
ıńĥĬŅĔŅĶĕŀĚ
ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴ
ĔŅĶŏĝŊŗŀĴ 

   X  X   X X /  / / / /  / / / / / / / / /  /   / / / 

PLO 38 

ĴňĪńĔļŃĔŅĶěńħĔŅĶ
ĕƟŀĴŌĸȮŐĸŃĬŜŅŏĽĬŀ
įƞŅĬĔŅĶĽŊŗŀĽŅĶœħƟ
ľĸŅĔľĸŅĵĶŌĮŐĭĭ 

X X X X X X X X X X / / / / / / / / / / / / / / / / / / / / / / 

Sub 
PLO 3A 

ĽŅĴŅĶĩĽĶŋĮĕƟŀĴŌĸĔŅĶ
ĽŊĭėƟĬěŅĔĽŅĶĽĬŏĪĻ
ľĸŅĔľĸŅĵŐĭĭőħĵĴň
ĔŅĶŀƟŅĚŀŇĚ 

   X  X X X   /  /    /  / / / / / / / / / / /   /  / 



 

 
 

6
4 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF    

KMUTTŲs 
citizenship 

K
n
o

w
le

d
g

e
 

P
ro

fe
ss

io
n
a

l
 

T
h
in

ki
n
g

 s
ki

ll
 

L
e

a
rn

in
g

 s
ki

ll
 

M
a

n
a

g
e

m
e

n
t

 

C
o
m

m
u

n
ic

a
tio

n
 

L
e

a
d

e
rs

h
ip

 

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

5.ȮĪńĔļŃ
ĔŅĶ
ĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
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 

Sub 
PLO 3B 

ĽŅĴŅĶĩĬŜŅŏĽĬŀĕƟŀĴŌĸ
ĪŅĚĺŇĝŅĔŅĶŒľƟĔńĭĔĸŋƞĴ
ĭŋėėĸĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňı 

X  X  X    X X / / / / / / / / / / / / / / /   / /   / / 

Sub 
PLO 3C 

ĽŅĴŅĶĩĽĶŋĮėĺŅĴ
ŏıŊŗŀŒľƟŏĔŇħĕƟŀĴŌĸěŅĔ
ėĺŅĴėŇħŏľŖĬŐĸŃ
ĬŜŅĴŅĮĶńĭĮĶŋĚįĸĚŅĬ 

 X X   X   X  / / / / / /  / / / / / / / / /     / / / 

Sub 
PLO 
3D 

ĽŅĴŅĶĩĨŀĭĽĬŀĚĨƞŀ
ėĺŅĴĕńħŐĵƟĚĪŅĚ
ĺŇĝŅĔŅĶħƟĺĵėĺŅĴ
ŏėŅĶıȮŀĵƞŅĚĴň
ěĶŇĵīĶĶĴ 

X X X      X X / / / / /     /   /     /   / /   / / 

 ľĴŅĵŏľĨŋȮ /,ȮPLOs ĨƟŀĚėĶĭĪŋĔĕƟŀŒĬȮTQFȮ&3ȮħƟŅĬ'Ȯ 
0,ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮTQF &3ȮħƟŅĬ'ȮŐĨƞĸŃĕƟŀĵƞŀĵĕŀĚŐĨƞĸŃħƟŅĬȮėĺĶĮĶńĭŒľƟĽŀħėĸƟŀĚĔńĭȮĴėŀ,/ȮŐĸŃ-ľĶŊŀĶŃħńĭĕŀĚľĸńĔĽŌĨĶ 

 



 

 
 

6
5 

 
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1.1 ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅėŋĦīĶĶĴěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĴƟĺƞŅěŃœĴƞĴň

ĕƟŀĴŌĸŏıňĵĚıŀȮĔŖĽŅĴŅĶĩĺŇĬŇěĜńĵŀĵƞŅĚįŌƟĶŌƟȮėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮȮħƟĺĵėĺŅĴĵŋĨŇīĶĶĴȮľĸńĔģŅĬȮ

ľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴ 

1.2 ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅėŋĦīĶĶĴěĶŇĵīĶĶĴȮĺŇĬŇěĜńĵŀĵƞŅĚįŌƟĶŌƟȮőħĵŒľƟĕƟŀĽĶŋĮĕŀĚĮƤĠľŅħƟĺĵėĺŅĴœĺĨƞŀ
ėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟĪňŗœħƟĶńĭįĸĔĶŃĪĭ 

1.3 ėŇħĶŇŏĶŇŗĴŒĬĔŅĶĵĔĮƤĠľŅĪŅĚěĶĶĵŅĭĶĶĦĪňŗĴňŀĵŌƞŏıŊŗŀĔŅĶĪĭĪĺĬŐĸŃŐĔƟœĕ 

1.4 ĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟĔŅĶĺŇĬŇěĜńĵĪŅĚħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭĕƟŀőĨƟŐĵƟĚŐĸŃ
ĮƤĠľŅĪňŗĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

1.5 ĽŅĴŅĶĩŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬŜŅŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬ

ĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪŜŅĚŅĬŐĸŃŒĬĝŋĴĝĬĪňŗĔĺƟŅĚĕĺŅĚĕŉŘĬ 

ėĺŅĴĶŌƟ 

1.1 ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŒĬŏĬŊŘŀľŅĽŅĶŃľĸńĔĕŀĚĽŅĕŅĺŇĝŅȮĨĸŀħěĬľĸńĔĔŅĶŐĸŃĪķļġň

ĪňŗĽŜŅėńĠŐĸŃĬŜŅĴŅĮĶŃĵŋĔĨƢŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĪŅĚĺŇĝŅĔŅĶľĶŊŀĔŅĶĮĢŇĭńĨŇŒĬĺŇĝŅĝňı 

1.2 ĴňėĺŅĴŏĕƟŅŒěĪķļġňĔŅĶĺŇěńĵŐĸŃĔŅĶĮĢŇĭńĨŇĪŅĚĺŇĝŅĝňıĬńŘĬŀĵƞŅĚĸŉĔĞŉŘĚŒĬĺŇĝŅľĶŊŀĔĸŋƞĴĺŇĝŅŏĜıŅŃŒĬ

ĶŃħńĭŐĬĺľĬƟŅ 

1.3 ĴňėĺŅĴŏĕƟŅŒěŒĬĺŇīňıńĥĬŅėĺŅĴĶŌƟŒľĴƞȮŕȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĨĸŀħĩŉĚįĸĔĶŃĪĭĕŀĚĚŅĬĺŇěńĵŒĬĮƤěěŋĭńĬ

ĪňŗĴňĨƞŀŀĚėƢėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅŐĸŃĨƞŀĔŅĶĮĢŇĭńĨŇĺŇĝŅĝňı 

1.4 ĨĶŃľĬńĔŒĬĶŃŏĭňĵĭĕƟŀĭńĚėńĭĪňŗŒĝƟŀĵŌƞŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇĪňŗŀŅěĴňįĸĔĶŃĪĭ

ĨƞŀĽŅĕŅĺŇĝŅĝňıĶĺĴĪńŘĚŏľĨŋįĸŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŀŅěěŃŏĔŇħĕŉŘĬŒĬŀĬŅėĨ 

ĪńĔļŃĪŅĚĮƤĠĠŅ 

3.1 ŒĝƟėĺŅĴĶŌƟĪŅĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇŒĬĔŅĶěńħĔŅĶĭĶŇĭĪŒľĴƞĪňŗœĴƞėŅħėŇħĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ

ŐĸŃıńĥĬŅŐĬĺėŇħĶŇŏĶŇŗĴŐĸŃĽĶƟŅĚĽĶĶėƢŏıŊŗŀĨŀĭĽĬŀĚĮĶŃŏħŖĬľĶŊŀĮƤĠľŅ 

3.2 ĽŅĴŅĶĩŒĝƟħŋĸĵıŇĬŇěŒĬĔŅĶĨńħĽŇĬŒěŒĬĽĩŅĬĔŅĶĦƢĪňŗĴňĕƟŀĴŌĸœĴƞŏıňĵĚıŀ 

3.3 ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃŒĝƟįĸĚŅĬĺŇěńĵĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶľĶŊŀĶŅĵĚŅĬĪŅĚĺŇĝŅĝňıŐĸŃıńĥĬŅėĺŅĴėŇħ

ŒľĴƞȮŕȮȮőħĵĭŌĶĦŅĔŅĶŒľƟŏĕƟŅĔńĭŀĚėƢėĺŅĴĶŌƟŏħŇĴľĶŊŀŏĽĬŀŏĮƦĬėĺŅĴĶŌƟŒľĴƞĪňŗĪƟŅĪŅĵ 

3.4 ĽŅĴŅĶĩŒĝƟŏĪėĬŇėĪńŗĺœĮľĶŊŀŏĜıŅŃĪŅĚŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬľĶŊŀĮƤĠľŅĪňŗĞńĭĞƟŀĬœħƟŀĵƞŅĚ

ĽĶƟŅĚĽĶĶėƢȮĶĺĴĪńŘĚıńĥĬŅĕƟŀĽĶŋĮŐĸŃĕƟŀŏĽĬŀŐĬŃĪňŗŏĔňŗĵĺĕƟŀĚŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňı 

3.5 ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬĔŅĶőėĶĚĔŅĶĽŜŅėńĠľĶŊŀőėĶĚĔŅĶĺŇěńĵėƟĬėĺƟŅĪŅĚĺŇĝŅĔŅĶœħƟħƟĺĵĨĬŏŀĚ

őħĵĔŅĶŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢ

ėĺŅĴĶŌƟľĶŊŀŐĬĺĪŅĚĔŅĶĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

4.1 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅĪňŗĴňėĺŅĴĞńĭĞƟŀĬľĶŊŀėĺŅĴĵŋƞĚĵŅĔĶŃħńĭĽŌĚĪŅĚĺŇĝŅĝňıœħƟħƟĺĵĨĬŏŀĚ 

4.2 ĽŅĴŅĶĩĨńħĽŇĬŒěŒĬĔŅĶħŜŅŏĬŇĬħƟĺĵĨĬŏŀĚŐĸŃĽŅĴŅĶĩĮĶŃŏĴŇĬĨĬŏŀĚ 

4.3 ĽŅĴŅĶĩĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŒľƟĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĶŃħńĭĽŌĚœħƟ 

4.4 ĶńĭįŇħĝŀĭŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĨĬŏŀĚŐĸŃĶƞĺĴĴŊŀĔńĭįŌƟŀŊŗĬŀĵƞŅĚŏĨŖĴĪňŗŒĬĔŅĶěńħĔŅĶĕƟŀőĨƟŐĵƟĚŐĸŃ

ĮƤĠľŅĨƞŅĚȮŕȮ 

4.5 ŐĽħĚŀŀĔĪńĔļŃĔŅĶŏĮƦĬįŌƟĬŜŅœħƟŀĵƞŅĚŏľĴŅŃĽĴĨŅĴőŀĔŅĽŐĸŃĽĩŅĬĔŅĶĦƢŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽŇĪīŇĳŅı

ŒĬĔŅĶĪŜŅĚŅĬĕŀĚĔĸŋƞĴ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

5.1 ĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĮƤĠľŅȮĽĶŋĮĮƤĠľŅ

ŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚȮŕȮ 

5.2 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚȮŕȮĪńŘĚŒĬĺĚĺŇĝŅĔŅĶŐĸŃ

ĺŇĝŅĝňıĶĺĴĩŉĚĝŋĴĝĬĪńŗĺœĮ 

5.3 ĽŅĴŅĶĩĬŜŅŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶ

ŐĸŃĺŇĝŅĝňıĶĺĴĪńŘĚĺŇĪĵŅĬŇıĬīƢľĶŊŀőėĶĚĔŅĶėƟĬėĺƟŅĪňŗĽŜŅėńĠ



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 
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ĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
&KMUTT+Student QF' 
/' ėĺŅĴĶŌƟȮ&Knowledge'ȮėŊŀȮĴňģŅĬėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶĪňŗĸŉĔĞŉŘĚŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏĮƦĬŀĵƞŅĚħňȮ 
 ŐĸŃĴňėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĨƞŅĚȮŕȮĪňŗŏĔŇħĕŉŘĬȮŐĸŃĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĴŅŒĝƟŒĬ
ĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıœħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠŐĸŃŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨœħƟŀĵƞŅĚĩŌĔĨƟŀĚħňĚŅĴ 

 

0' ĪńĔļŃŏĝŇĚĺŇĝŅĝňıȮ&Professional Skill'ȮėŊŀȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅėĺŅĴĶŌƟĴŅĽŌƞĔŅĶĮĢŇĭńĨŇȮ 
 ĴňėĺŅĴĝŜŅĬŅĠŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢĪŅĚĺŇĝŅĝňıȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵň
ŒĬĔŅĶĪŜŅĚŅĬȮĴňėĺŅĴĽŅĴŅĶĩĝƞĺĵĝňŘŐĬŃİƗĔİĬįŌƟŀŊŗĬŒľƟĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬŒĝƟŀŋĮĔĶĦƢĨƞŅĚȮŕȮœħƟ 

 

1' ĪńĔļŃĔŅĶėŇħȮ&Thinking Skill'ȮėŊŀȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňĶŃĭĭėĺŅĴėŇħĪňŗĴňŏľĨŋįĸȮ 
 ĶŌƟěńĔĮĶŃĴĺĸĽŅĶĽĬŏĪĻȮĶŃħĴėĺŅĴėŇħĶŀĭħƟŅĬěŅĔĴŋĴĴŀĚĪňŗŐĨĔĨƞŅĚȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟŐĭĭŐįĬ
ėĺŅĴėŇħĪňŗľĸŅĔľĸŅĵȮĬŜŅĴŅŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŐĸŃĨńħĽŇĬŒěœħƟŀĵƞŅĚĴňŏľĨŋĴňįĸ 

 

2' ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ&Learning Skill'ȮėŊŀȮĶŌƟěńĔŐĽĺĚľŅėĺŅĴĶŌƟȮĴŀĚĔŅĶŏĶňĵĬĶŌƟĺƞŅŏĔŇħĕŉŘĬœħƟŒĬĪŋĔĪňŗĪŋĔ
ŏĺĸŅȮĞŉŗĚěŃĝƞĺĵıńĥĬŅŒľƟŏĮƦĬįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩŏĶňĵĬĶŌƟįƞŅĬĽŊŗŀĨƞŅĚȮŕȮĪňŗĴňŀĵŌƞľĸŅĔľĸŅĵ
ĶŌĮŐĭĭȮĴňĶŃĭĭŐĸŃĶŃŏĭňĵĭĺŇīňėŇħĪňŗħňȮĽŅĴŅĶĩŐĵĔŐĵŃȮĔĸńŗĬĔĶŀĚĕƟŀĴŌĸĪňŗœħƟĴŅěŅĔĔŅĶŏĶňĵĬĶŌƟœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴ 

 

3' ĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮ&Communication Skill'ȮėŊŀȮĴňĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļœħƟħňĪńŘĚ
ħƟŅĬĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴȮȮ 

 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĩƞŅĵĪŀħȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮĴňĺŇěŅĶĦĠŅĦĪňŗħňŒĬĔŅĶĶńĭĲƤĚ 
 
4'ȮĪńĔļŃĔŅĶěńħĔŅĶȮ&Management Skills'ȮĽŅĴŅĶĩĨńŘĚŏĮƚŅľĴŅĵȮĺŅĚŐįĬȮŐĸŃħŜŅŏĬŇĬĔŅĶŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚĪĶńıĵŅĔĶŐĸŃŀĵŌƞĭĬıŊŘĬģŅĬĕŀĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮŏıŊŗŀŒľƟĭĶĶĸŋ
ŏĮƚŅľĴŅĵĽƞĺĬĨĬȮĪňĴĚŅĬȮŀĚėƢĔĶȮŐĸŃĽńĚėĴȮ 

 ĽŅĴŅĶĩėŅħĔŅĶĦƢĩŉĚĮƤĠľŅȮįĸĔĶŃĪĭȮĨĸŀħěĬĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮĶĺĴĪńŘĚĴňĪńĻĬėĨŇĪňŗħňŐĸŃĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĨĶňĵĴıĶƟŀĴȮĮƚŀĚĔńĬȮŐĸŃŐĔƟœĕĽĩŅĬĔŅĶĦƢľĶŊŀĮƤĠľŅŏĝŇĚĶŋĔ 

 
5' ĳŅĺŃįŌƟĬŜŅȮ&Leadership'ȮĴňėĺŅĴŏĝŊŗŀĴńŗĬŐĸŃŏľŖĬėŋĦėƞŅŒĬĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮȮ 
 ĴňėĺŅĴŏĕƟŅŒěıŊŘĬģŅĬŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚĪňĴȮĽŅĴŅĶĩĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴȮ 
 ĽĶƟŅĚŐĶĚĭńĬħŅĸŒěȮŐĸŃĔĶŃĨŋƟĬŒľƟŏĔŇħĔŅĶĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞȮŕȮȮĶŌƟŏĪƞŅĪńĬĨƞŀĽĩŅĬĔŅĶĦƢȮőŀĔŅĽȮ
ŐĸŃėĺŅĴĪƟŅĪŅĵȮŐĸŃĽŅĴŅĶĩŐĽĺĚľŅ-ĽĶƟŅĚĽĶĶėƢĺŇīňĔŅĶŒĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵĪňŗľĸŅĔľĸŅĵȮ 

 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭĲƤĚŀĵƞŅĚĸŉĔĞŉŘĚȮĽŅĴŅĶĩĽŊŗŀĽŅĶȮŐĸŃĮĶŃĽŅĬĚŅĬŒľƟŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬ
ĔŅĶėŇħŐĸŃĸĚĴŊŀĪŜŅĕŀĚĪňĴȮĶĺĴĪńŘĚŏĮƦĬŐĭĭŀĵƞŅĚĔŅĶĮĢŇĭńĨŇĪňŗħň 

 
6' ėĺŅĴŏĮƦĬıĸŏĴŊŀĚȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮ&KMUTTŲs citizenship'Ȯ
ėŊŀȮėĺŅĴŏĮƦĬĴŊŀŀŅĝňıȮŐĸŃĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮ&Professionalism and Integrity'ȮĶĺĴĩŉĚĔŅĶ
ĵŉħĴńŗĬĨŅĴľĸńĔĮĢŇĭńĨŇħƟŅĬěĶĶĵŅĭĶĶĦŀĚėƢĔĶȮŏıŊŗŀıńĥĬŅĽŌƞȮĔŅĶŏĮƦĬĴĬŋļĵƢŀĵƞŅĚĽĴĭŌĶĦƢȮ
&Humanization' 

a, ėĺŅĴĶńĭįŇħĝŀĭȮ&Responsibility'ȮĴňėĺŅĴĶńĭįŇħĝŀĭĪńŘĚĨƞŀĨĬŏŀĚȮĺŇĝŅĝňıȮŐĸŃĽńĚėĴȮĴňĺŇĬńĵȮ
ĨĶĚĨƞŀŏĺĸŅȮŒĽƞŒěĽŇŗĚŐĺħĸƟŀĴŐĸŃĽŅīŅĶĦŃȮœĴƞĸŃĪŇŘĚĚŅĬľĶŊŀĮƤħėĺŅĴĶńĭįŇħĝŀĭȮ 

 ıĶƟŀĴĪňŗěŃĵŀĴĶńĭŐĸŃěńħĔŅĶĔńĭįĸĪňŗĨŅĴĴŅěŅĔĔŅĶĔĶŃĪŜŅĪńŘĚįĸőħĵĨĶĚŐĸŃįĸĔĶŃĪĭ
ĪŅĚŀƟŀĴȮŏėŅĶıĨƞŀĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮĨĸŀħěĬĴň
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

b, ĔŅĶĮĶńĭĨńĺȮ&Adaptability'ȮĴňėĺŅĴĵŊħľĵŋƞĬœĴƞĵŉħĨŇħĔńĭĽŇŗĚŒħĽŇŗĚľĬŉŗĚěĬĮƕħĔńŘĬĨĬŏŀĚěŅĔĽŇŗĚŀŊŗĬȮ
ŐĸŃŏĨĶňĵĴıĶƟŀĴĪňŗěŃĵŀĴĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĨƞŅĚȮŕȮőħĵœĴƞėŇħĨƞŀĨƟŅĬȮŐĨƞıĶƟŀĴěŃĪŜŅėĺŅĴ
ŏĕƟŅŒěŒĬėĺŅĴěŜŅŏĮƦĬĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬ 

c, ĔŅĶŏĮƦĬĴĬŋļĵƢŀĵƞŅĚĽĴĭŌĶĦƢȮ&Humanization'ȮĴňĪńĻĬėĨŇĴŀĚőĸĔŒĬŐĚƞħňȮœĴƞħŌĩŌĔĨĬŏŀĚŐĸŃ
įŌƟŀŊŗĬȮŏľŖĬėŋĦėƞŅĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢŒĽƞŒěħŌŐĸȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĕŀĚĽŅīŅĶĦŃ

ĽŅĴŅĶĩŀĵŌƞĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħňȮĶŌƟěńĔĔŅĶŒľƟȮĔŅĶŐĭƞĚĮƤĬȮŐĸŃĔŅĶŏĽňĵĽĸŃ



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

67 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

ľĴĺħĪňŗȮ3ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

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

ĕĦŃĪňŗĬńĔĻŉĔļŅŀĵŌƞŒĬĔĶŃĭĺĬĔŅĶĻŉĔļŅȮĔŜŅľĬħŒľƟěńħĪŜŅĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴ
ĶŅĵĺŇĝŅȮőħĵŐĭƞĚĨŅĴĸńĔļĦŃĕŀĚĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅȮ&ĭĶĶĵŅĵȮĮĢŇĭńĨŇȮĬŜŅŏĽĬŀ'ȮŐĸŃ
ĔŜŅľĬħŒľƟĪĺĬĽŀĭĨŅĴįĸĽńĴķĪīŇśĕŀĚĔŅĶĻŉĔļŅĨŅĴĸŜŅħńĭĕńŘĬȮ(Stage-LO)ȮœħƟŐĔƞ 

 
ĔŅĶĪĺĬĽŀĭŒĬĶŅĵĺŇĝŅ 

- įŌƟĽŀĬěńħĪŜŅŐįĬĔŅĶĽŀĬĪňŗĔŜŅľĬħĺŇīňĔŅĶĮĶŃŏĴŇĬįĸŐĸŃĶŃħńĭėŃŐĬĬȮŒľƟŏĮƦĬœĮĨŅĴ PLOȮĔƞŀĬŏĶŇŗĴ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅ 

- įŌƟĽŀĬĪĺĬĽŀĭěŅĔėŃŐĬĬĕƟŀĽŀĭŐĸŃėŃŐĬĬŏĔŖĭŀŊŗĬŕȮĶŃľĺƞŅĚĔŅĶŏĶňĵĬĨŅĴȮPLOȮľŅĔěŜŅŏĮƦĬŀŅěĴň
ĔŅĶĮĶńĭŏĮĸňŗĵĬĶŃľĺƞŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

- įŌƟĽŀĬěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶŏĶňĵĬĨŅĴȮPLO ĽƞĚŒľƟįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĴŊŗŀŏĽĶŖěĽŇŘĬĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅ 
ĶŃľĺƞŅĚŀĵŌƞŒĬĸŜŅħńĭĕńŘĬ 
 
ĺŇīňĔŅĶĮĶŃŏĴŇĬįĸŒĬĶŅĵĺŇĝŅĪňŗĴňĔŇěĔĶĶĴĭĶĶĵŅĵȮĽŅĴŅĶĩŒĝƟĺŇīňĔŅĶħńĚĨƞŀœĮĬňŘ 

- ĮĶŃŏĴŇĬįĸħƟĺĵĔŅĶĽŀĭĳŅėĪķļġň 

- ĮĶŃŏĴŇĬįĸĚŅĬȮ&ĔŅĶĭƟŅĬ*ȮĶŅĵĚŅĬ)ȮőħĵŀŅěŅĶĵƢįŌƟĴŀĭľĴŅĵ 

- ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪŜŅĔŇěĔĶĶĴĔĸŋƞĴȮőħĵŀŅěŅĶĵƢįŌƟĽŀĬȮįŌƟėĺĭėŋĴȮŐĸŃŏıŊŗŀĬĶƞĺĴĝńŘĬŏĶňĵĬ 

- ľĶŊŀĺŇīňŀŊŗĬŕ ŒľƟĶŃĭŋĺŇīňŐĸŃįŌƟĮĶŃŏĴŇĬȮŒĬŐįĬĔŅĶĽŀĬ 
 

ĺŇīňĔŅĶĮĶŃŏĴŇĬįĸŒĬĶŅĵĺŇĝŅĪňŗĴňĔŇěĔĶĶĴĮĢŇĭńĨŇȮĽŅĴŅĶĩŒĝƟĺŇīňĔŅĶħńĚĨƞŀœĮĬňŘ 

- ĮĶŃŏĴŇĬįĸħƟĺĵĔŅĶĽŀĭĳŅėĪķļġň 

- ĮĶŃŏĴŇĬįĸħƟĺĵĔŅĶĽŀĭĳŅėĮĢŇĭńĨŇȮ(įĸĚŅĬ*ȮįĸĸńıīƢĕŀĚĚŅĬ)ȮőħĵŀŅěŅĶĵƢ 

- ĮĶŃŏĴŇĬįĸħƟĺĵĔŅĶĽńĚŏĔĨıńĥĬŅĔŅĶĪńĔļŃȮ&ĪńĔļŃŏĜıŅŃŀĵƞŅĚ*ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪńĔļŃ'ȮőħĵŀŅěŅĶĵƢ
įŌƟĽŀĬȮľĶŊŀįŌƟŏĶňĵĬŏŀĚ 

- ĮĶŃŏĴŇĬįĸħƟĺĵĔŅĶĪŜŅĔŇěĔĶĶĴĔĸŋƞĴȮőħĵŀŅěŅĶĵƢįŌƟĽŀĬȮįŌƟėĺĭėŋĴȮľĶŊŀŏıŊŗŀĬĶƞĺĴĝńŘĬŏĶňĵĬ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

68 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

- ľĶŊŀĺŇīňŀŊŗĬŕ ŒľƟĶŃĭŋĺŇīňŐĸŃįŌƟĮĶŃŏĴŇĬȮŒĬŐįĬĔŅĶĽŀĬ 
 
ĺŇīňĔŅĶĮĶŃŏĴŇĬįĸŒĬĶŅĵĺŇĝŅĪňŗĴňĔŇěĔĶĶĴĔŅĶĬŜŅŏĽĬŀȮĽŅĴŅĶĩŒĝƟĺŇīňĔŅĶħńĚĨƞŀœĮĬňŘ 

- ĮĶŃŏĴŇĬħƟĺĵĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮőħĵŀŅěŅĶĵƢȮĔĶĶĴĔŅĶȮľĶŊŀįŌƟĶƞĺĴĔŇěĔĶĶĴ 

- ĮĶŃŏĴŇĬħƟĺĵĔŅĶĨŀĭŐĸŃĨńŘĚėŜŅĩŅĴĕŀĚįŌƟŏĶňĵĬȮőħĵŀŅěŅĶĵƢȮĔĶĶĴĔŅĶȮľĶŊŀįŌƟĶƞĺĴĔŇěĔĶĶĴ 

- ĮĶŃŏĴŇĬįĸħƟĺĵĔŅĶĽńĚŏĔĨıńĥĬŅĔŅĶĪńĔļŃȮ(ħƟŅĬĔŅĶĬŜŅŏĽĬŀȮħƟŅĬĔŅĶĨŀĭėŜŅĩŅĴŐĵƟĚŏĝŇĚĺŇĝŅĔŅĶ'
őħĵŀŅěŅĶĵƢįŌƟĽŀĬȮľĶŊŀįŌƟŏĶňĵĬŏŀĚ 

- ľĶŊŀĺŇīňŀŊŗĬŕ ŒľƟĶŃĭŋĺŇīňŐĸŃįŌƟĮĶŃŏĴŇĬȮŒĬŐįĬĔŅĶĽŀĬ 
 
ĔŅĶĪĺĬĽŀĭĨŅĴįĸĽńĴķĪīŇśĕŀĚĔŅĶĻŉĔļŅĨŅĴĸŜŅħńĭĕńŘĬȮ(Stage-LO)ȮĔŜŅľĬħŒľƟĴňĔŅĶĪĺĬĽŀĭħńĚĬňŘ 
 
Stage+LO 18Ȯ ĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮĮĶŃŏĴŇĬĽĴĭńĨŇĕŀĚĺńĽħŋȮŀŀĔŐĭĭĚŅĬ

ŏĝŊŗŀĴȮĨĶĺěĽŀĭŐĸŃĮĶŃŏĴŇĬėŋĦĳŅıĚŅĬŏĝŊŗŀĴœħƟĽŀħėĸƟŀĚĨŅĴŏĔĦĤƢĴŅĨĶģŅĬĽŅĔĸ 

ŏĔĦĤƢįĸĽńĴķĪīŇś 

ŏĴŊŗŀŏĶňĵĬĺŇĝŅŏĸŊŀĔėĶĭȮ2ȮĔĸŋƞĴĺŇĝŅěŜŅĬĺĬȮ/0ȮľĬƞĺĵĔŇĨ 

ĽŀĭįƞŅĬĮĶŃĴĺĸįĸėĺŅĴĶŌƟœħƟĶŃħńĭȮħň 

ĺŇīňĔŅĶĮĶŃŏĴŇĬ 

ŒĝƟįĸĮĶŃŏĴŇĬȮĪňŗœħƟěŅĔĔŅĶĪĺĬĽŀĭĶŅĵĺŇĝŅȮĽŜŅľĶńĭĺŇĝŅŏĸŊŀĔȮ4 ĔĸŋƞĴĺŇĝŅȮ&12 ľĬƞĺĵĔŇĨ' 

ĔŅĶĽŀĭĮĶŃĴĺĸįĸėĺŅĴĶŌƟȮĽŅĴŅĶĩŒĝƟĺŇīňŒħĺŇīňľĬŉŗĚľĶŊŀľĸŅĵĺŇīňĶĺĴĔńĬȮħńĚĨƞŀœĮĬňŘ 

- ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĶŃĴĺĸįĸėĺŅĴĶŌƟĳŅėĪķļġň 

- ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĳŅėĮĢŇĭńĨŇ 

- ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮŅĔŏĮĸƞŅ 

- ĮĶŃŏĴŇĬħƟĺĵĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

ĺŇīňĔŅĶħŜŅŏĬŇĬĔŅĶ 

ŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĝńŘĬĮƖȮěńħĪŜŅĶŅĵĚŅĬĽĶŋĮįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĶŅĵĭŋėėĸŏĴŊŗŀĽŇŘĬĽŋħĪŋĔĳŅėĔŅĶĻŉĔļŅ 

ŏĴŊŗŀıĭĺƞŅĬńĔĻŉĔļŅĴňįĸĔŅĶŏĶňĵĬĕŀĚĺŇĝŅŏĸŊŀĔėĶĭĪńŘĚȮ2ȮĔĸŋƞĴĺŇĝŅȮėĶĭĨŅĴěŜŅĬĺĬȮ12 ľĬƞĺĵĔŇĨ 

ŒľƟįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮľĶŊŀĔĶĶĴĔŅĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚȮħŜŅŏĬŇĬĔŅĶħńĚĬňŘ 

- ěńħĪŜŅŐĭĭĪħĽŀĭĽŜŅľĶńĭĬńĔĻŉĔļŅŐĸŃħŜŅŏĬŇĬĔŅĶĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟėĺŅĴĶŌƟħƟŅĬĔŅĶėĺĭėŋĴ

ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮĔŅĶĮĶŃŏĴŇĬĽĴĭńĨŇĕŀĚĺńĽħŋȮĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴȮĨĶĺěĽŀĭŐĸŃĮĶŃŏĴŇĬ

ėŋĦĳŅıĚŅĬŏĝŊŗŀĴœħƟĽŀħėĸƟŀĚĨŅĴŏĔĦĤƢĴŅĨĶģŅĬĽŅĔĸȮĪńŘĚĬňŘŀŅěŏĮƦĬĔŅĶĽŀĭĪķļġňȮĮŅĔŏĮĸƞŅȮ



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

69 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

ĮĢŇĭńĨŇȮľĶŊŀŏĮƦĬĚŅĬĴŀĭľĴŅĵĔŖœħƟȮĔŅĶĪħĽŀĭĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟȮĪĭĪĺĬŀĚėƢėĺŅĴĶŌƟȮ

ŐĸŃŐĽħĚėĺŅĴĽŅĴŅĶĩŒĬħƟŅĬĪňŗĩĬńħȮĪňŗěŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵĨƞŀœĮ 

- ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭěŅĔįĸĔŅĶĪħĽŀĭȮĪňŗĮĶŃĔŀĭħƟĺĵįĸĔŅĶĪħĽŀĭħƟŅĬĨƞŅĚŕȮŐĵĔĨŅĴ

ĔĸŋƞĴĺŇĝŅŏĸŊŀĔĪńŘĚȮ4 ĔĸŋƞĴȮŒľƟĬńĔĻŉĔļŅĪĶŅĭ 

 

Stage+LO 28 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴŐĨƞĸŃħƟŅĬȮĽŊĭėƟĬĕƟŀĴŌĸěŅĔ

ĽŅĶĽĬŏĪĻȮĽŅĴŅĶĩĽĶŋĮėĺŅĴěŅĔėĺŅĴĶŌƟŐĸŃįĸĔŅĶĽŊĭėƟĬŐĸŃŀƟŅĚŀŇĚįĸĔŅĶĽŊĭėƟĬœħƟ 

ŏĔĦĤƢįĸĽńĴķĪīŇś 

ŏĴŊŗŀįƞŅĬĔŅĶŏĶňĵĬĶŅĵĺŇĝŅĭńĚėńĭĪŋĔĺŇĝŅȮ&ĵĔŏĺƟĬȮĺŇĝŅĽńĴĴĬŅ 1, 2) 

įƞŅĬĔŅĶĽŀĭŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

œħƟĶńĭįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩĶŃħńĭȮħňȮĽŜŅľĶńĭėĺŅĴĽŅĴŅĶĩħƟŅĬĨƞŅĚŕȮĨƞŀœĮĬňŘ 

- ėĺŅĴĽŅĴŅĶĩŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴŐĨƞĸŃħƟŅĬ 

- ėĺŅĴĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŀƟŅĚŀŇĚĕƟŀĴŌĸěŅĔĽŅĶĽĬŏĪĻ 

- ėĺŅĴĽŅĴŅĶĩĽĶŋĮėĺŅĴěŅĔėĺŅĴĶŌƟŐĸŃįĸĔŅĶĽŊĭėƟĬ 

ĺŇīňĔŅĶĮĶŃŏĴŇĬ 

ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮőħĵĔĶĶĴĔŅĶŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ

ĺŇĪĵŅĬŇıĬīƢ/ėƟĬėĺŅĴŀŇĽĶŃ 

ĺŇīňĔŅĶħŜŅŏĬŇĬĔŅĶ 

įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮěńħĪŜŅŐĭĭĮĶŃŏĴŇĬĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśȮStage-LO 2ȮŒľƟĔĶĶĴĔŅĶŐĸŃŀŅěŅĶĵƢĪňŗ

ĮĶŉĔļŅĮĶŃŏĴŇĬħƟĺĵŐĭĭĮĶŃŏĴŇĬĪňŗĮĶŃĔŀĭħƟĺĵľńĺĕƟŀĔŅĶĮĶŃŏĴŇĬĬńĔĻŉĔļŅĪňŗŏĕƟŅĽŀĭŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ/

ėƟĬėĺƟŅŀŇĽĶŃȮħńĚĨƞŀœĮĬňŘ 

- ŐĽħĚŀŀĔĩŉĚėĺŅĴėŇħŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴŐĨƞĸŃħƟŅĬŒĬĚŅĬĺŇěńĵĪňŗĬŜŅŏĽĬŀ 

- ŐĽħĚĪńĔļŃĔŅĶĽŊĭėƟĬĪňŗĴňĔŅĶŀƟŅĚŀŇĚĕƟŀĴŌĸěŅĔĽŅĶĽĬŏĪĻœħƟĩŌĔĨƟŀĚľĶŊŀĽŅĴŅĶĩĽŀĭĔĸńĭœħƟ 

- ŐĽħĚėĺŅĴĽŅĴŅĶĩĽĶŋĮėĺŅĴěŅĔėĺŅĴĶŌƟŐĸŃįĸĔŅĶĽŊĭėƟĬ 

ĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ/ėƟĬėĺƟŅŀŇĽĶŃȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭěŅĔįĸĔŅĶĪħĽŀĭȮĪňŗĮĶŃĔŀĭħƟĺĵįĸĔŅĶ

ĮĶŃŏĴŇĬħƟŅĬĨƞŅĚŕȮĕƟŅĚĨƟĬŒľƟįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃĬńĔĻŉĔļŅĪĶŅĭ 
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70 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

Stage+LO 3: ĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮŐĸŃŐĔƟœĕĮƤĠľŅœħƟħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵȮ

ĽŅĴŅĶĩĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŐĸŃĶĺĭĶĺĴėĺŅĴėŇħŏľŖĬŏıŊŗŀĮĶńĭĮĶŋĚĚŅĬȮĽŅĴŅĶĩėŅħĔŅĶĦƢŐĸŃ

ŏĽĬŀŐĬĺĪŅĚıńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮĴňėĺŅĴĽŅĴŅĶĩěńħĔŅĶĨƞŀėĺŅĴĕńħŐĵƟĚĪŅĚ

ĺŇĝŅĔŅĶħƟĺĵėĺŅĴŏėŅĶıŀĵƞŅĚĴňěĶŇĵīĶĶĴ 

ŏĔĦĤƢįĸĽńĴķĪīŇś 

ŏĴŊŗŀįƞŅĬĔŅĶŏĕƟŅĶƞĺĴĽńĴĴĬŅŒĬĺŇĝŅĽńĴĴĬŅȮ1*Ȯ2 

œħƟĶńĭįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩĶŃħńĭȮħňȮĽŜŅľĶńĭėĺŅĴĽŅĴŅĶĩħƟŅĬĨƞŅĚŕȮĨƞŀœĮĬňŘ 

- ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶĺĭĶĺĴėĺŅĴėŇħŏľŖĬŏıŊŗŀĮĶńĭĮĶŋĚĚŅĬ 

- ėĺŅĴĽŅĴŅĶĩĨŀĭĽĬŀĚĨƞŀĕƟŀĕńħŐĵƟĚĪŅĚĺŇĝŅĔŅĶħƟĺĵėĺŅĴŏėŅĶı 

ŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

œħƟĶńĭįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩĶŃħńĭȮħňȮĽŜŅľĶńĭėĺŅĴĽŅĴŅĶĩħƟŅĬĨƞŅĚŕȮĨƞŀœĮĬňŘ 

- ėĺŅĴĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ 

- ėĺŅĴĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅœħƟħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵ 

- ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶ 

- ėĺŅĴĽŅĴŅĶĩėŅħĔŅĶĦƢŐĸŃŏĽĬŀŐĬĺĪŅĚıńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ 

- ĔŅĶĮĶŅĻěŅĔĕƟŀĽĚĽńĵħƟŅĬěĶŇĵīĶĶĴĕŀĚĕƟŀĴŌĸŐĸŃįĸĚŅĬ 

 

 

ĺŇīňĔŅĶĮĶŃŏĴŇĬ 

ŒĝƟįĸĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅĽńĴĴĬŅȮ1, 2 ĽŅĴŅĶĩŒĝƟĺŇīňĔŅĶħńĚĨƞŀœĮĬňŘ 

- ĮĶŃŏĴŇĬħƟĺĵĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮőħĵŀŅěŅĶĵƢȮĔĶĶĴĔŅĶȮľĶŊŀįŌƟĶƞĺĴĔŇěĔĶĶĴ 

- ĮĶŃŏĴŇĬħƟĺĵĔŅĶĨŀĭŐĸŃĨńŘĚėŜŅĩŅĴĕŀĚįŌƟŏĶňĵĬȮőħĵŀŅěŅĶĵƢȮĔĶĶĴĔŅĶȮľĶŊŀįŌƟĶƞĺĴĔŇěĔĶĶĴ 

- ĮĶŃŏĴŇĬįĸħƟĺĵĔŅĶĽńĚŏĔĨıńĥĬŅĔŅĶĪńĔļŃȮ(ħƟŅĬĔŅĶĬŜŅŏĽĬŀȮħƟŅĬĔŅĶĨŀĭėŜŅĩŅĴŐĵƟĚŏĝŇĚĺŇĝŅĔŅĶ'
őħĵŀŅěŅĶĵƢįŌƟĽŀĬȮľĶŊŀįŌƟŏĶňĵĬŏŀĚ 

ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮőħĵĔĶĶĴĔŅĶŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ

ĺŇĪĵŅĬŇıĬīƢ/ėƟĬėĺŅĴŀŇĽĶŃ 

ĺŇīňĔŅĶħŜŅŏĬŇĬĔŅĶ 

įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĶĺĭĶĺĴįĸĔŅĶĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅĽńĴĴĬŅȮ1, 2 ŒĬħƟŅĬĨƞŅĚŕȮħńĚĨƞŀœĮĬňŘ 

- ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶĺĭĶĺĴėĺŅĴėŇħŏľŖĬŏıŊŗŀĮĶńĭĮĶŋĚĚŅĬ 

- ėĺŅĴĽŅĴŅĶĩĨŀĭĽĬŀĚĨƞŀĕƟŀĕńħŐĵƟĚĪŅĚĺŇĝŅĔŅĶħƟĺĵėĺŅĴŏėŅĶı 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

71 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮěńħĪŜŅŐĭĭĮĶŃŏĴŇĬĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśȮStage-LO 1 ŒľƟĔĶĶĴĔŅĶŐĸŃŀŅěŅĶĵƢĪňŗ

ĮĶŉĔļŅĮĶŃŏĴŇĬħƟĺĵŐĭĭĮĶŃŏĴŇĬĪňŗĮĶŃĔŀĭħƟĺĵľńĺĕƟŀĔŅĶĮĶŃŏĴŇĬĬńĔĻŉĔļŅĪňŗŏĕƟŅĽŀĭľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ/

ėƟĬėĺƟŅŀŇĽĶŃȮħńĚĨƞŀœĮĬňŘ 

- ŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ 

- ŐĽħĚŒľƟŏľŖĬĩŉĚĺŇīňĔŅĶŐĔƟœĕĮƤĠľŅħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵ 

- ŐĽħĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶ 

- ŐĽħĚľĶŊŀŏĽĬŀŐĬĺĪŅĚıńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ 

- ĔŅĶĮĶŅĻěŅĔĕƟŀĽĚĽńĵħƟŅĬěĶŇĵīĶĶĴĕŀĚĕƟŀĴŌĸŐĸŃįĸĚŅĬ 

ĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭěŅĔįĸĔŅĶĪħĽŀĭȮĪňŗĮĶŃĔŀĭħƟĺĵįĸĔŅĶ
ĮĶŃŏĴŇĬħƟŅĬĨƞŅĚŕȮĕƟŅĚĨƟĬŒľƟįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃĬńĔĻŉĔļŅĪĶŅĭ 
 
2,2ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĨŇħĨŅĴĽĩŅĬŃ
ĕŀĚĭńĦĤŇĨȮĕƟŀĴŌĸŀŅěĩŌĔĬŜŅĴŅŒĝƟĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶȮľĶŊŀĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŐĸŃľĸńĔĽŌĨĶȮĽŅĴŅĶĩŒĝƟĺŇīňĔŅĶĪĺĬĽŀĭĺŇīňŒħĺŇīňľĬŉŗĚȮľĶŊŀľĸŅĵĺŇīňȮħńĚĨńĺŀĵƞŅĚĨƞŀœĮĬňŘ 

(1) ĪĺĬĽŀĭěŅĔĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĕŀĚĴľŅĭńĦĤŇĨȮőħĵĮĶŃŏĴŇĬěŅĔĴľŅĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅȮŒĬľńĺĕƟŀĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĴľŅĭńĦĤŇĨŒĬĔŅĶ
ĮĶŃĔŀĭĔŇěĔŅĶľĶŊŀĮĶŃĔŀĭŀŅĝňı 

(2) ĪĺĬĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶĪňŗŒĝƟĭńĦĤŇĨȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŒĬĴľŅĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ
ŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬ 

(3) ĪĺĬĽŀĭĔńĭľĸńĔĽŌĨĶ-ĽĩŅĬĻŉĔļŅȮŀŊŗĬĪňŗĭńĦĤŇĨŏĕƟŅĻŉĔļŅĨƞŀȮĩŉĚĶŃħńĭėĺŅĴıŉĚıŀŒěŒĬħƟŅĬėĺŅĴĶŌƟȮ
ėĺŅĴıĶƟŀĴȮŐĸŃėŋĦĽĴĭńĨŇħƟŅĬŀŊŗĬȮȮŕȮȮĕŀĚĴľŅĭńĦĤŇĨĪňŗŏĕƟŅĻŉĔļŅĨƞŀŒĬĶŃħńĭĴľŅĭńĦĤŇĨĻŉĔļŅŒĬ
ĽĩŅĬĻŉĔļŅĬńŘĬ 

(4) ĪĺĬĽŀĭĔńĭĳŅėŀŋĨĽŅľĔĶĶĴ-ĽńĚėĴȮŒĬőŀĔŅĽĔŅĶĮĶŃĝŋĴĽńĴĴĬŅȮĩŉĚĶŃħńĭĔŅĶĶńĭĶŌƟȮėĺŅĴėŅħľĺńĚȮ
ĕŀĚĭŋėėĸĳŅĵĬŀĔĨƞŀľĸńĔĽŌĨĶőħĵĨĶĚȮľĶŊŀĨƞŀľĬƞĺĵĚŅĬŒĬŐĨƞĸŃĶŃħńĭȮ 
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72 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

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 
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 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

73 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

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 

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 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

74 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

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 

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 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

75 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

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 
  &ĕ'ȮŏĽĬŀĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive 
Examination'ȮőħĵĔŅĶĽŀĭŐĭĭĮŅĔŏĮĸƞŅľĶŊŀĽŀĭĕƟŀŏĕňĵĬȮŐĸŃ 
  &ė'ȮŏĽĬŀĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ 

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

ĪńŘĚĭĬňŘ ŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 
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ľĴĺħĪňŗȮ4ȮĔŅĶıńĥĬŅŀŅěŅĶĵƢ 

 
/,ȮȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 

1.1 ĮģĴĬŇŏĪĻŐĸŃŐĬŃŐĬĺŀŅěŅĶĵƢŒľĴƞȮȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮėĦŃŐĸŃ

ľĸńĔĽŌĨĶĪňŗĽŀĬ 

1.2 ŀĭĶĴŒľƟŀŅěŅĶĵƢŒľĴƞĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŀĬȮĨŅĴĔĶŀĭ

ĴŅĨĶģŅĬĺŇĝŅĝňıȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĽĬńĭĽĬŋĬ

ĔŅĶŏĶňĵĬĶŌƟȮ&KMUTT Professional Standards Framework for teaching and supporting 

learning 8ȮKMUTT PSF' 

1.3 ŀĭĶĴĺŇīňĔŅĶĽŀĬŀŀĔŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĨŅĴŐĬĺĪŅĚĕŀĚĔŅĶĻŉĔļŅŏĝŇĚ

įĸĸńıīƢȮ&Outcome Based Education8ȮOBE'ȮĨĸŀħěĬĔŅĶŒĝƟŐĸŃįĸŇĨĽŊŗŀĔŅĶĽŀĬ 

1.4 ŀĭĶĴĔŅĶŒĝƟȮLEB2 ŏıŊŗŀŒĝƟŏĮƦĬŏėĶŊŗŀĚĴŊŀĝƞĺĵŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

1.5 ĴňĶŃĭĭŀŅěŅĶĵƢıňŗŏĸňŘĵĚȮ&Mentor'ȮĪňŗŒľƟėŜŅŐĬŃĬŜŅŀŅěŅĶĵƢŒľĴƞħƟŅĬĺŇĝŅĔŅĶŐĸŃĽńĚėĴȮȮ 

 
0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞŀŅěŅĶĵƢ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

(1) ıńĥĬŅŐĸŃĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĴňėĺŅĴĔƟŅĺľĬƟŅĕŀĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŀĬĨŅĴĔĶŀĭĴŅĨĶģŅĬȮ
KMUTT PSF 

(2) ĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚȮOBE ĶĺĴĩŉĚĽĬńĭĽĬŋĬĪĶńıĵŅĔĶŐĸŃěńħĽŇŗĚŐĺħĸƟŀĴĪňŗŏŀŊŘŀ 
ĨƞŀĔŅĶĽŀĬĪňŗĽńĴķĪīŇśįĸĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬ 

 
2.2 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵĔŅĶĽĬńĭĽĬŋĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚȮȮŕȮȮ
ĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

(2) ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢěńħĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶĽŌĚĕŉŘĬ 
(3) ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĔĸŋƞĴĺŇěńĵĨƞŅĚȮŕȮȮĕŀĚėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵ 
(4) ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶĕŀĚėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵ 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

ĔŅĶħŜŅŏĬŇĬĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴĪňŗĽĳŅĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮ

ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ187 ŏĴŊŗŀĺńĬĪňŗȮ4 ĔŋĴĳŅıńĬīƢȮ2558 œħƟĴňĴĨŇŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĔŅĶĶŃĭĭĮĶŃĔńĬėŋĦĳŅı

ĔŅĶĻŉĔļŅĕŀĚȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĪňŗŒĝƟĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĨŅĴŐĬĺĪŅĚȮASEAN 

University Network +ȮQuality Assurance &AUN+QA'ȮľĶŊŀľŅĔľĸńĔĽŌĨĶŒħĮĶŃĽĚėƢěŃŒľƟĴňĔŅĶĮĶŃĔńĬ

ėŋĦĳŅıĨŅĴŐĬĺĪŅĚŀŊŗĬȮŕȮȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸȮ 

ĔŅĶĮĶŃŏĴŇĬĶŃħńĭľĸńĔĽŌĨĶěŃŐĭƞĚœħƟŏĮƦĬȮ0ȮŀĚėƢĮĶŃĔŀĭȮŐĸŃŀĚėƢĮĶŃĔŀĭŏıŇŗĴŏĨŇĴȮœħƟŐĔƞ 

- ŀĚėƢĮĶŃĔŀĭĪňŗȮ/ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮůȮŏıŊŗŀŏĮƦĬĔŅĶėŋƟĴėĶŀĚįŌƟĭĶŇőĳėĪŋĔľĸńĔĽŌĨĶĨƟŀĚĩŌĔ

ĔŜŅĔńĭħŌŐĸŒľƟĴňĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴŀĚėƢĮĶŃĔŀĭĪňŗȮ/Ȯ&ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ'ȮĕŀĚ

ĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&ĽĮ,ŀĺ,' 

- ŀĚėƢĮĶŃĔŀĭĪňŗȮ0ȮŏĔĦĤƢĔŅĶıńĥĬŅȮůȮŒĝƟŐĬĺĪŅĚĕŀĚȮASEAN University Network 

Quality Assurance (AUN-QA) 

- ŀĚėƢĮĶŃĔŀĭŏıŇŗĴŏĨŇĴȮĽŜŅľĶńĭľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶƢĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶ

ŏĝŊŗŀĴȮĔŜŅľĬħŒľƟŒĝƟĶŃĭĭĔŅĶĮĶŃĔńĬėŋĦĳŅıĨŅĴŐĬĺĪŅĚĴŅĨĶģŅĬĽŅĔĸȮŐĸŃĕŀĶńĭĔŅĶ

ĶńĭĶŀĚěŅĔĽĩŅĭńĬĔŅĶŏĝŊŗŀĴĬŅĬŅĝŅĨŇȮ(International Institute of Welding: IIW) őħĵ

ŀƟŅĚŀŇĚĨŅĴȮIIW Guideline for International Welding Engineers 

 ĞŉŗĚŏĔĦĤƢħńĚĔĸƞŅĺěŃėĶŀĭėĸŋĴĮĶŃŏħŖĬĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮőħĵĶŃĭĭȮCUPT QA œħƟĔŜŅľĬħ

ĶŀĭĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪńŘĚȮ0ȮĽƞĺĬȮħńĚĬňŘ 

- ĪŋĔľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĨĶĺěĽŀĭĕƟŀĴŌĸŀĚėƢĮĶŃĔŀĭĪňŗȮ/ȮŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ

ľĸńĔĽŌĨĶŏĮƦĬĮĶŃěŜŅĪŋĔĮƖ 

- ĪŋĔľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĨĶĺěĮĶŃŏĴŇĬŏıŊŗŀĔŅĶıńĥĬŅĨŅĴŏĔĦĤƢľĶŊŀŏĔĦĤƢĴŅĨĶģŅĬĽŅĔĸŀŊŗĬȮ

ŕȮįƞŅĬĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚȮ&SAR) ĪŋĔĮƖȮŐĸŃĩƟŅľĸńĔĽŌĨĶœħƟĶńĭĔŅĶĶńĭĶŀĚ

ĨŅĴŏĔĦĤƢĴŅĨĶģŅĬȮ&Accreditation) ěŉĚěŃĪŜŅĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚŒĬĶŀĭȮ3ȮĮƖ 

 
ĔŅĶĨĶĺěĽŀĭĕƟŀĴŌĸĨŅĴŀĚėƢĮĶŃĔŀĭĪňŗȮ1 
ŒľƟľĸńĔĽŌĨĶĔŜŅľĬħĔŅĶĮĶŃĝŋĴĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĨńĺŐĪĬįŌƟĭĶŇľŅĶĳŅėĺŇĝŅȮŏıŊŗŀĪĭĪĺĬĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶȮ0ȮėĶńŘĚĨƞŀĮƖȮőħĵĴňĮĶŃŏħŖĬĔŅĶıŇěŅĶĦŅħńĚĬňŘ 
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1. ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
ĪĭĪĺĬĔŅĶħŜŅŏĬŇĔŅĶĕŀĚľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢŀĚėƢĮĶŃĔŀĭĪňŗȮ/Ȯ&ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ' 
 
1.1 ėŋĦĽĴĭńĨŇŐĸŃĨŜŅŐľĬƞĚĕŀĚŀŅěŅĶĵƢŒĬľĸńĔĽŌĨĶ 
ŒľƟıŇěŅĶĦŅėŋĦĽĴĭńĨŇȮěŜŅĬĺĬȮŐĸŃĔŅĶħŜŅĶĚĨŜŅŐľĬƞĚĞŘŜŅĞƟŀĬĕŀĚȮŀŅěŅĶĵƢĮĶŃěŜŅ*ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ*Ȯ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ*ȮŀŅěŅĶĵƢįŌƟĽŀĬ*ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ*ȮŀŅěŅĶĵƢįŌƟĽŀĭĺŇĪĵŅĬŇıĬīƢ*ȮŐĸŃ
įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢȮĔŜŅľĬħėŋĦĽĴĭńĨŇĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃĴŀĭľĴŅĵĳŅĶŃĚŅĬŒľƟĔńĭ
įŌƟĽŀĬȮŏıŊŗŀĪŜŅľĬƟŅĪňŗĨĸŀħĶŃĵŃŏĺĸŅĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮőħĵıŇěŅĶĦŅėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮȮŏĝƞĬȮėŋĦĺŋĥŇȮ
ĽŅĕŅĺŇĝŅȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŐĸŃȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢ 
 
1.2 ĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
ĪĭĪĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĨƞŅĚȮŕȮŒľƟĴńŗĬŒěĺƞŅėĶĭĩƟĺĬȮœħƟŐĔƞȮĔŜŅľĬħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ
ĽĩŅĬĪňŗȮŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢĺńĽħŋȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔ 
 
1.3 ĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇś 
ĪĭĪĺĬįĸĽńĴķĪīŇśĕŀĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮħńĚŐĽħĚŒĬľĴĺħĪňŗȮ3ȮŐĸŃĪĭĪĺĬħƟŅĬŀŊŗĬŕȮĨńĺŀĵƞŅĚŏĝƞĬȮįĸ
ĔŅĶŏĶňĵĬȮėĺŅĴĔƟŅĺľĬƟŅĶŅĵĭŋėėĸȮĮƤĠľŅĶŃľĺƞŅĚĮƖĔŅĶĻŉĔļŅȮėĺŅĴıŉĚıŀŒěľĶŊŀĕƟŀĴŌĸŀŊŗĬŕȮĕŀĚįŌƟĴňĽƞĺĬœħƟ
ŏĽňĵ 
 
1.4 ĔŅĶĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
ŏıŊŗŀĔŜŅľĬħŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮŏıŊŗŀŒľƟįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟŐĸƟĺŏĽĶŖěĔƞŀĬĔŅĶĶńĭĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬ 
 

1.5 ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶŏıŇŗĴŏĨŇĴĨŅĴŐĬĺĪŅĚĕŀĚȮIIW GuidelineȮ&ŀĚėƢĮĶŃĔŀĭŏıŇŗĴŏĨŇĴ' 

ĴňĕƟŀĔŜŅľĬħĪňŗĨƟŀĚœħƟĶńĭĔŅĶĮĶŃŏĴŇĬĕŀĚľĸńĔĽŌĨĶŐĨƞĸŃĶŋƞĬȮħńĚĬňŘ 

- ŏĬŊŘŀľŅŐĸŃěŜŅĬĺĬĝńŗĺőĴĚĔŅĶŏĶňĵĬĽŀħėĸƟŀĚĔńĭȮGuideline 

- ŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĽŀĭ 

- ŐįĬŐĸŃįĸĕŀĚĶŃĭĭĔŅĶŏĪňĵĭőŀĬėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬ 

 
2. ĭńĦĤŇĨ 
2.1 ĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶŏıŊŗŀŒľƟœħƟĴŅĞŉŗĚėŋĦĳŅıĕŀĚĭńĦĤŇĨȮœħƟĬŜŅĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĪňŗĴŋƞĚŏĬƟĬįĸŇĨĭńĦĤŇĨŒľƟĴňėĺŅĴĶŌƟŐĸŃĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶĺŇěńĵȮĨĸŀħěĬĴň
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ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟľĶŊŀĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĕŀĚĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚŐĔƟĮƤĠľŅŒĬĔŅĶĪŜŅĚŅĬœħƟ
ŀĵƞŅĚĴŊŀŀŅĝňıŒĬĶŃħńĭĽŅĔĸȮĳŅĵŒĨƟěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮĴŅıńĥĬŅŏĮƦĬĔĸĵŋĪīƢĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ĬńĔĻŉĔļŅȮħńĚĶŅĵĸŃŏŀňĵħŐĽħĚŒĬȮPLO ĕŀĚľĸńĔĽŌĨĶ 

2.2 ŒĬĶŅĵĺŇĝŅĴňĔŅĶŀŀĔŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮőħĵĔŜŅľĬħŒľƟ
įŌƟĽŀĬĨƟŀĚĽĶƟŅĚŐįĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅĨƞŅĚŕȮĪňŗĮĶŃĔŀĭħƟĺĵĺŇīňĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮCLOȮĨŅĴŐĬĺĪŅĚȮOBE ĔƞŀĬŏĶŇŗĴĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

2.3 ĭńĦĤŇĨĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬĽĴĶĶĩĬŃȮĨŅĴĺŇīňĔŅĶĮĶŃŏĴŇĬįĸŒĬľĴĺħĪňŗȮ3 
2.4 ŏĽĶŇĴŏĬŊŘŀľŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅĨŅĴŏĔĦĤƢėĺŅĴĽŅĴŅĶĩĕŀĚĺŇĝŅĝňıŏĜıŅŃ
ĪŅĚŒĬĶŃħńĭĽŅĔĸȮ 

2.5 ľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĨŇħĨŅĴĳŅĺŃĔŅĶĴňĚŅĬĪŜŅľĶŊŀĮĶŃĔŀĭŀŅĝňıĨŅĴŐĬĺĮĢŇĭńĨŇĕŀĚĴľŅĺŇĪĵŅĸńĵŀĵƞŅĚ
ĬƟŀĵȮ/ȮėĶńŘĚĨƞŀĮƖ 

2.6 ĴňĔŅĶĽŜŅĶĺěŐĸŃĶĺĭĶĺĴėĺŅĴıŉĚıŀŒěěŅĔįŌƟŒĝƟĭńĦĤŇĨŏıŊŗŀĬŜŅĴŅŏĮƦĬĕƟŀĴŌĸĴŅıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ĨƞŀœĮȮĪŋĔĶŀĭĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

 
3. ĬńĔĻŉĔļŅ 
3.1 ĔŅĶĶńĭĬńĔĻŉĔļŅȮ 
ŏĔĦĤƢėŋĦĺŋĥŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢľĶŊŀĺŇĪĵŅĻŅĽĨĶƢ
ľĶŊŀŏĪňĵĭŏĪƞŅŒĬĪŋĔĽŅĕŅȮőħĵěńħŒľƟĴňĔŅĶĽŀĭĕƟŀŏĕňĵĬȮľĶŊŀĽŀĭĽńĴĳŅļĦƢőħĵĔĶĶĴĔŅĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔ
ĳŅėĺŇĝŅľĶŊŀľĸńĔĽŌĨĶȮŏıŊŗŀĮĶŃŏĴŇĬıŊŘĬģŅĬėĺŅĴĶŌƟȮĪńĻĬėĨŇȮŐĸŃőŀĔŅĽŒĬĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 
3.2 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮ 

(1) ĴňĔĶŃĭĺĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚĬńĔĻŉĔļŅőħĵĴľŅĺŇĪĵŅĸńĵłȮœħƟĴňĔŅĶěńħĪħĽŀĭ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻȮľĶŊŀŒľƟĸĚĪŃŏĭňĵĬŒĬĺŇĝŅĳŅļŅĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴĬńĔĻŉĔļŅŒľƟ
ŏľĴŅŃĽĴĔńĭĬńĔĻŉĔļŅŐĨƞĸŃĭŋėėĸ 

(2) ĴňĔŇěĔĶĶĴĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅŐĬĺĪŅĚĔŅĶŏĶňĵĬȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
(3) ĴňĔŇěĔĶĶĴıĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃŐĬŃĬŜŅĔĸŋƞĴĚŅĬĺŇěńĵȮŏıŊŗŀĔŜŅľĬħŐĬĺĪŅĚĔŅĶĸĚĪŃŏĭňĵĬĺŇĝŅ
ŏĶňĵĬĪňŗĽĬŒěŐĸŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶŏĶňĵĬŀĵƞŅĚŏľĴŅŃĽĴĔńĭĬńĔĻŉĔļŅŐĨƞĸŃĭŋėėĸ 

 
3.3 ĔŅĶėĺĭėŋĴħŌŐĸĶŃľĺƞŅĚŏĶňĵĬȮĔŅĶėĚŀĵŌƞȮŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

(1) ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃȮŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶȮŐĬĺ
ĪŅĚĔŅĶĸĚĪŃŏĭňĵĬȮĶĺĴĩŉĚĕƟŀĔŜŅľĬħŀŊŗĬȮŕȮȮŏıŊŗŀĴŋƞĚŒľƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
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(2) ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĝńŘĬĮƖȮŒľƟėŜŅĮĶŉĔļŅŀŊŗĬȮŕȮȮŐĔƞĬńĔĻŉĔļŅĶŃľĺƞŅĚŏĶňĵĬȮĶĺĴĩŉĚėĺĭėŋĴħŌŐĸ
ŒĬŏĶŊŗŀĚĔŅĶėĚŀĵŌƞȮĔŅĶŐĬŃĬŜŅŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔȮőħĵħŜŅŏĬŇĬĔŅĶĳŅĵŒĨƟĔĶŀĭĪňŗĴľŅĺŇĪĵŅĸńĵœħƟ
ĔŜŅľĬħœĺƟŒĬĕƟŀĭńĚėńĭĺƞŅħƟĺĵĺŇĬńĵĬńĔĻŉĔļŅ 

(3) ĴňĔĶŃĭĺĬĔŅĶĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶőħĵįƞŅĬĔŇěĔĶĶĴĕŀĚĔŅĶĶŅĵĚŅĬįĸ
ĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚŐĨƞĸŃĺŇĝŅȮŐĸŃĳŅıĶĺĴľĸńĔĽŌĨĶŒĬŐĨƞĸŃĮƖőħĵŒĝƟĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮ
ŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏĮƦĬĕƟŀĴŌĸıŊŘĬģŅĬŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĚŅĬ 

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

 
3.4 ĔŅĶĽĬńĭĽĬŋĬŐĸŃĔŅĶŒľƟėŜŅŐĬŃĬŜŅĬńĔĻŉĔļŅ 

(1) ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅľĬƞĺĵĚŅĬĭĶŇĔŅĶŒľƟėŜŅĮĶŉĔļŅħƟŅĬěŇĨĺŇĪĵŅȮĔĸŋƞĴĚŅĬĭĶŇĔŅĶĽŋĕĳŅıŐĸŃ
ŀĬŅĴńĵȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĽŜŅľĶńĭĮƤĠľŅĽƞĺĬĨńĺȮŏĝƞĬȮĽŋĕĳŅıĔŅĵȮľĶŊŀ
ĽŋĕĳŅıěŇĨ 

(2) ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅľĶŊŀĕŀŐĬŃĬŜŅĪňŗŏĔňŗĵĺĔńĭĕƟŀĚĔŅĶĻŉĔļŅěŅĔľĬƞĺĵĚŅĬħƟŅĬĭĶŇĔŅĶ
ĔŅĶĻŉĔļŅȮŏĝƞĬȮĽŜŅĬńĔĚŅĬĔŇěĔŅĶĬńĔĻŉĔļŅȮŐĸŃĽŜŅĬńĔĚŅĬĪŃŏĭňĵĬĬńĔĻŉĔļŅȮŏĮƦĬĨƟĬ 

(3) ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĩŉĚĪĶńıĵŅĔĶħƟŅĬėĺŅĴĶŌƟœħƟȮěŅĔľĬƞĺĵĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮŏĝƞĬȮĽŜŅĬńĔľŀĽĴŋħȮ
ĽŜŅĬńĔėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĨƟĬ 

 
3.5 ĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŐĸŃĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ 

(1) ĬńĔĻŉĔļŅĨƟŀĚĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮĪŋĔĳŅėĔŅĶĻŉĔļŅįƞŅĬĶŃĭĭ
ĽŅĶĽĬŏĪĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵĬńĔĻŉĔļŅĽŅĴŅĶĩŒľƟĕƟŀŏĽĬŀŐĬŃľĶŊŀĕƟŀĶƟŀĚŏĶňĵĬŏıŇŗĴŏĨŇĴœħƟȮőħĵ
ĴľŅĺŇĪĵŅĸńĵłȮěŃŏĮƕħőŀĔŅĽŒľƟŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃįŌƟĭńĚėńĭĭńĠĝŅœħƟŏĕƟŅĩŉĚĕƟŀĴŌĸįĸĔŅĶĮĶŃŏĴŇĬŏıŊŗŀ
ŒĝƟĽŜŅľĶńĭĮĶńĭĮĶŋĚŐĸŃŐĔƟœĕĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ 

(2) ĔŅĶĶƟŀĚŏĶňĵĬŏĶŊŗŀĚĨƞŅĚȮŕȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩĪŜŅœħƟőħĵĽƞĚĕƟŀĶƟŀĚŏĶňĵĬĨƞŅĚȮŕȮȮįƞŅĬĝƞŀĚĪŅĚĪňŗľĸńĔĽŌĨĶ
ĔŜŅľĬħœĺƟŏĝƞĬȮĔĸƞŀĚĶńĭėĺŅĴėŇħŏľŖĬȮőħĵěŃŏĮƕħŏįĵĝŊŗŀȮľĶŊŀœĴƞŏĮƕħŏįĵĝŊŗŀĔŖœħƟȮĕƟŀĴŌĸŏľĸƞŅĬňŘěŃĽƞĚĩŉĚ
ŀŅěŅĶĵƢįŌƟĽŀĬŏıŊŗŀĬŜŅœĮĮĶńĭĮĶŋĚŐĔƟœĕȮőħĵŀŅĻńĵĔŅĶıŇěŅĶĦŅĕŀĚĳŅėĺŇĝŅłȮŐĸŃįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

(3) ĔĶĦňĪňŗĬńĔĻŉĔļŅĴňėĺŅĴĽĚĽńĵŏĔňŗĵĺĔńĭįĸĔŅĶĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅŒħĽŅĴŅĶĩĪňŗěŃĵŊŗĬėŜŅĶƟŀĚŏĔňŗĵĺĔńĭįĸ
ĔŅĶŏĶňĵĬȮĺŇīňĔŅĶĮĶŃŏĴŇĬȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟœħƟȮőħĵŒľƟĵŊŗĬėŜŅĶƟŀĚįƞŅĬĝƞŀĚĪŅĚĔŅĶĵŊŗĬėŜŅĶƟŀĚĪńŗĺœĮȮ
įƞŅĬŏěƟŅľĬƟŅĪňŗīŋĶĔŅĶȮœĮĵńĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ(ĵĔŏĺƟĬįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗŏĮƦĬėŌƞĔĶĦň'ȮŏıŊŗŀ
ħŜŅŏĬŇĬĔŅĶıŇěŅĶĦŅĪŅĚľĬŉŗĚĪŅĚŒħȮŏĝƞĬȮĔŅĶĽŀĭĽĺĬȮĔŅĶĕŀĕƟŀĴŌĸȮŏĮƦĬĨƟĬȮĪńŘĚĬňŘĨƟŀĚŒľƟėĺŅĴŏĮƦĬ
īĶĶĴĔńĭĪŋĔİƙŅĵ 
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4. ŀŅěŅĶĵƢ 
4.1 ŀŅěŅĶĵƢŒľĴƞȮ 
ĔŅĶėńħŏĸŊŀĔŀŅěŅĶĵƢŒľĴƞŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭŐĸŃľĸńĔŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮőħĵŀŅěŅĶĵƢŒľĴƞěŃĨƟŀĚĴňĺŋĥŇ
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĕŉŘĬœĮȮŒĬĽŅĕŅĺŇĝŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭŒľƟŏĮƦĬœĮĨŅĴįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮŏĴŊŗŀįƞŅĬĔŅĶėńħŏĸŊŀĔŐĸƟĺȮľĸńĔĽŌĨĶěŃħŜŅŏĬŇĬĔŅĶĨŅĴĕńŘĬĨŀĬĕŀĚĔŅĶŏĨĶňĵĴėĺŅĴ
ıĶƟŀĴŒľƟŀŅěŅĶĵƢŒľĴƞ 
 
4.2 ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅ 
ĴňĔŅĶĽƞĚŏĽĶŇĴȮĽĬńĭĽĬŋĬȮŐĸŃıńĥĬŅŀŅěŅĶĵƢȮȮŒľƟĴňėĺŅĴĔƟŅĺľĬƟŅĕŀĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŀĬĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬȮKMUTT PSF ĶĺĴĩŉĚėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ 
 
4.3 ĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢŒĬĔŅĶĺŅĚŐįĬȮĔŅĶĨŇħĨŅĴȮŐĸŃĪĭĪĺĬľĸńĔĽŌĨĶ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮěŃĨƟŀĚŏĕƟŅĶƞĺĴĮĶŃĝŋĴľĸńĔĽŌĨĶĨŅĴĪňŗĔŜŅľĬħŏıŊŗŀĪĭĪĺĬįĸ
ĔŅĶħŜŅŏĬŇĬĚŅĬȮĺŅĚŐįĬȮŐĸŃľŅŐĬĺĪŅĚĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶĶƞĺĴĔńĬ 
 
4.4 ĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢıŇŏĻļ 
ľĸńĔĽŌĨĶĴňĬőĵĭŅĵĽĬńĭĽĬŋĬĔŅĶŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇĪńŘĚĪŅĚħƟŅĬĺŇĝŅĔŅĶȮŐĸŃěŅĔĳŅėŀŋĨĽŅľĔĶĶĴĪňŗĴň
ĮĶŃĽĭĔŅĶĦƢĨĶĚŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮȮĴŅŏĮƦĬĺŇĪĵŅĔĶľĶŊŀŀŅěŅĶĵƢıŇŏĻļȮŏıŊŗŀĩƞŅĵĪŀħĮĶŃĽĭĔŅĶĦƢěĶŇĚŒľƟŐĔƞ
ĬńĔĻŉĔļŅ 
 
 
 
4.5 ĔĸœĔĔŅĶŐĔƟœĕĮƤĠľŅěŅĔŀŅěŅĶĵƢ 
ľŅĔıĭĮƤĠľŅěŅĔŀŅěŅĶĵƢĪňŗœĴƞĽŅĴŅĶĩěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĭĶĶĸŋįĸĽńĴķĪīŇśȮĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮĪńŘĚħƟŅĬ
ĶŅĵĺŇĝŅȮĚŅĬĺŇěńĵȮŐĸŃįĸĽńĴķĪīŇśĨŅĴĕńŘĬȮ&Stage-LO) ŒľƟĬŜŅĮƤĠľŅĨńŘĚĕŉŘĬŏĮƦĬĺŅĶŃŒĬĪňŗĮĶŃĝŋĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶŏıŊŗŀľŅĪŅĚŐĔƟœĕ 
 
5. ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
5.1 ľĸńĔĽŌĨĶĴňĔŅĶĮĶńĭĮĶŋĚȮıńĥĬŅȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĕƟŀĔŜŅľĬħĨƞŅĚȮŕȮȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟ
ĽƞĺĬŏĽňĵȮĪŋĔȮ3ȮĮƖȮőħĵĴňĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴŒľƟĔńĭėĦŃįŌƟĪŜŅĚŅĬĳŅėĺŇĝŅłȮĬńĔĻŉĔļŅȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĻŇļĵƢ
ŏĔƞŅȮőħĵĬŜŅĕƟŀĴŌĸħńĚĔĸƞŅĺĴŅĺŇŏėĶŅŃľƢĶƞĺĴĔńĭȮKMUTT Student QF, ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
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ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŐĸŃŀĚėƢĔĶĺŇĝŅĝňıĪňŗŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĶŃħńĭĽŅĔĸȮŏıŊŗŀŀŀĔŐĭĭŏĮƦĬ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

5.2 ľĸńĔĽŌĨĶĽŅĴŅĶĩıŇěŅĶĦŅĮĶńĭĮĶŋĚĮĶŃŏħŖĬŏĸŖĔĬƟŀĵœħƟĨĸŀħĶŃĵŃŏĺĸŅȮŏıŊŗŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħȮ
ėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĨŅĴĽĩŅĬĔŅĶĦƢĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔ 

5.3 ľĸńĔĽŌĨĶĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŌĮŐĭĭĔŅĶĭĶĶĵŅĵȮĔŅĶĭĶĶĵŅĵŏĝŇĚŀĳŇĮĶŅĵȮĔŅĶİƗĔĮĢŇĭńĨŇ ĔŅĶ
ŏĶňĵĬĶŌƟěŅĔĔĶĦňĻŉĔļŅȮĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶĺŇěńĵȮĶĺĴĩŉĚĔŅĶŏĶňĵĬĶŌƟěŅĔįŌƟĴň
ĮĶŃĽĭĔŅĶĦƢȮŏıŊŗŀŒľƟœħƟĴŅĞŉŗĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŅĵĺŇĝŅŐĸŃĕŀĚľĸńĔĽŌĨĶ 

5.4 ľĸńĔĽŌĨĶŒĝƟĺŇīňĔŅĶĮĶŃŏĴŇĬįĸőħĵĺŇīňŏĕňĵĬĨŀĭŐĭĭĪħĽŀĭĴŅĨĶģŅĬȮĕƟŀĽŀĭĵƞŀĵȮĔŅĶĭƟŅĬ-ĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵȮĔŅĶŏĕňĵĬĶŅĵĚŅĬȮĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬľĬƟŅĝńŘĬŏĶňĵĬȮĶĺĴĩŉĚĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟħƟŅĬĨƞŅĚȮŕȮȮĕŀĚĬńĔĻŉĔļŅ 

5.5 ľĸńĔĽŌĨĶĴňĝƞŀĚĪŅĚĽŜŅľĶńĭŀŜŅĬĺĵėĺŅĴĽŃħĺĔħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴĕƟŀĔŜŅľĬħĕŀĚľĸńĔĽŌĨĶŒľƟĔńĭ
įŌƟŏĶňĵĬȮőħĵĴľŅĺŇĪĵŅĸńĵœħƟěńħŏĨĶňĵĴĶŃĭĭĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶœħƟĪńŘĚŒĬ
ľƟŀĚŏĶňĵĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĪńŘĚŒĬŏĺĸŅŏĶňĵĬȮŐĸŃĬŀĔŏĺĸŅŏĶňĵĬȮĨńĺŀĵƞŅĚŏĝƞĬȮĽŇĪīŇśŒĬĔŅĶŒĝƟĚŅĬ
ĞŀĲĪƢŐĺĶƢȮZoom, MS Teams, Google Applications ľĶŊŀȮĶŃĭĭĪňŗĴľŅĺŇĪĵŅĸńĵıńĥĬŅĕŉŘĬĴŅĶŀĚĶńĭȮ
ŏĝƞĬȮLEB2ȮŏĴŊŗŀįŌƟĽŀĬĪŜŅėĺŅĴŏĕƟŅŒěŐĸŃĴňĕƟŀĨĔĸĚĔńĭĬńĔĻŉĔļŅŐĸƟĺȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĝƞŀĚĪŅĚĽĬńĭĽĬŋĬ
ŐĭĭŒħŐĭĭľĬŉŗĚľĶŊŀľĸŅĵŐĭĭȮĨŅĴŐĬĺĪŅĚĨƞŀœĮĬňŘ 
5.5.1 ŏĬŊŘŀľŅĕŀĚĺŇĝŅĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĭĶĶĵŅĵȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĝƞŀĚĔŅĶĩƞŅĵĪŀħįƞŅĬĶŃĭĭ

ŀŇĬŏĨŀĶƢŏĬŖĨŐĭĭĮĶŃĝŋĴĪŅĚœĔĸėĺĭėŌƞœĮĔńĭĔŅĶĽŀĬĮĔĨŇȮĽŅĴŅĶĩĽŊŗŀĽŅĶőĨƟĨŀĭĔńĬœħƟĨĸŀħ
ĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶĭĶĶĵŅĵ 

5.5.2 įŌƟŏĶňĵĬĽŅĴŅĶĩŏĕƟŅĩŉĚŏĬŊŘŀľŅŏıŊŗŀĪĭĪĺĬĔŅĶĭĶĶĵŅĵőħĵŒĝƟŒĝƟĽŊŗŀĪňŗĭńĬĪŉĔœĺƟȮįƞŅĬĶŃĭĭĪňŗĶŀĚĶńĭ
ĔŅĶŏĕƟŅĩŉĚœħƟĨĸŀħŏĺĸŅĪňŗĵńĚĴňĽŇĪīŇśȮĔŅĶőĨƟĨŀĭĞńĔĩŅĴĽŅĴŅĶĩĪŜŅœħƟőħĵĝƞŀĚĪŅĚŀŇĬŏĨŀĶƢŏĬŖĨŒĬ
ĝƞĺĚŏĺĸŅĪňŗįŌƟĽŀĬœħƟĔŜŅľĬħœĺƟ 

5.5.3 ŒĝƟĶŃĭĭĽĬńĭĽĬŋĬįƞŅĬŀŇĬŏĨŀĶƢŏĬŖĨȮŏıŊŗŀĝƞĺĵŀŜŅĬĺĵėĺŅĴĽŃħĺĔħƟŅĬĔŅĶĴŀĭľĴŅĵĚŅĬȮĽƞĚĚŅĬȮ
ĔŅĶĽŀĭȮľĶŊŀĮĶŃŏĴŇĬįĸœħƟŀĵƞŅĚŏĮƦĬīĶĶĴ 

5.5.4 ŒĝƟĶŃĭĭĽĬńĭĽĬŋĬįƞŅĬŀŇĬŏĨŀĶƢŏĬŖĨȮŏıŊŗŀŀŜŅĬĺĵėĺŅĴĽŃħĺĔħƟŅĬĔŇěĔĶĶĴĬŜŅŏĽĬŀįĸĚŅĬȮĔŇěĔĶĶĴ
ĔĸŋƞĴȮŒĬĶŃħńĭĪňŗŏĪƞŅŏĪňĵĴĔńĭĔŅĶěńħĔŇěĔĶĶĴŒĬıŊŘĬĪňŗĴľŅĺŇĪĵŅĸńĵ 

5.5.5 ŏĬŊŘŀľŅĕŀĚĺŇĝŅĪňŗĬńĔĻŉĔļŅěŜŅŏĮƦĬĨƟŀĚŒĝƟıŊŘĬĪňŗȮŏėĶŊŗŀĚĴŊŀȮĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŏĝŇĚĔŅĵĳŅıȮ
ĽĬńĭĽĬŋĬŒľƟěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬıŊŘĬĪňŗĴľŅĺŇĪĵŅĸńĵĨŅĴĮĔĨŇ 

 
6. ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

ľĸńĔĽŌĨĶĺŇĻĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮħŜŅŏĬŇĬĔŅĶĭĶŇľŅĶħƟŅĬĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟěŅĔĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮ
ħńĚĶŅĵĸŃŏŀňĵħħńĚĬňŘ 
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6.1 ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮœħƟĶńĭěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖȮȮĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃŏĚŇĬ
ĶŅĵœħƟŏıŊŗŀěńħĞŊŘŀȮĺńĽħŋȮėĶŋĳńĦĤƢȮėŀĴıŇĺŏĨŀĶƢȮĶĺĴĩŉĚȮĨŜŅĶŅȮȮĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮŐĸŃőĽĨĪńĻĬŌĮĔĶĦƢȮȮŀĵƞŅĚ
ŏıňĵĚıŀȮȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĝńŘĬŏĶňĵĬȮŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵ
ĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 

 
6.2 ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
6.2.1 ĽĩŅĬĪňŗħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮœħƟěńħŏĨĶňĵĴĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶĽŀĬŀĵƞŅĚŏıňĵĚıŀȮœħƟŐĔƞȮ
ěŜŅĬĺĬľƟŀĚŏĶňĵĬȮőĶĚĮĶŃĸŀĚĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĝńŘĬĽŌĚȮľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĨĶĺěĽŀĭőħĵœĴƞĪŜŅĸŅĵȮľƟŀĚĮĢŇĭńĨŇĔŅĶőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĔŅĶįĸŇĨȮőĶĚĮĶŃĸŀĚ
ľĸƞŀőĸľŃȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭĺńĽħŋȮľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮıŊŘĬĪňŗĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĪŜŅĚŅĬŏĮƦĬ
ĪňĴŒľƟŐĔƞĬńĔĻŉĔļŅȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĪńŘĚĳŅėĪķļġňȮĳŅėĮĢŇĭńĨŇŒľƟĔńĭĬńĔĻŉĔļŅȮĮƤěěŋĭńĬĳŅėĺŇĝŅĺŇĻĺĔĶĶĴ
ŀŋĨĽŅľĔŅĶȮŏĮƕħħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶĺŇĻĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮ 
ĪňŗŀŅėŅĶĺŇĻĺĺńĥĬŃȮőħĵŒĝƟıŊŘĬĪňŗőħĵĽńĚŏĕĮȮħńĚĬňŘ 
ŀŅėŅĶĺŇĻĺĺńĥĬŃ 
ĝńŘĬŒĨƟħŇĬ  ľƟŀĚĮĢŇĭńĨŇĔŅĶĩƞŅĵĳŅıĶńĚĽň 
ĝńŘĬĪňŗȮ/ȮŐĸŃȮ0Ȯ ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴľĸƞŀőĸľŃȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭĪŅĚħƟŅĬőĸľŃĺŇĪĵŅ 
ĝńŘĬĪňŗȮ1  ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĔŅĶįĸŇĨȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭŏėĶŊŗŀĚĴŊŀĨńħĪŅĚĔĸ 
ĝńŘĬĪňŗȮ2Ȯ  ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĝńŘĬĽŌĚȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĽŀĭőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 
ĝńŘĬĪňŗȮ3  ľƟŀĚĮĢŇĭńĨŇĔŅĶĨĶĺěĽŀĭŐĭĭœĴƞĪŜŅĸŅĵȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĶŃĭĭŀńĨőĬĴńĨŇȮŐĸŃľƟŀĚıńĔ
ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ 
ĝńŘĬĪňŗȮ6  ľƟŀĚŏĶňĵĬĭĶĶĵŅĵěŜŅĬĺĬȮ2ȮľƟŀĚȮĽŜŅĬńĔĚŅĬĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 
ĝńŘĬĪňŗȮ7ȮĮĶŃĔŀĭħƟĺĵľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮľƟŀĚŏĶňĵĬĭĶĶĵŅĵȮľƟŀĚĽńĴĴĬŅ 
 
4,0,0ȮėĶŋĳńĦĤƢȮŀŋĮĔĶĦƢȮŐĸŃĽŇĪīŇśĔŅĶŏĕƟŅŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮ 
ĸŜŅħńĭ ĝŊŗŀŀŋĮĔĶĦƢ ěŜŅĬĺĬ 

1 ŏėĶŊŗŀĚĔĸŉĚŏĸŖĔ 15 ŏėĶŊŗŀĚ 15 
2 ŏėĶŊŗŀĚĔĸŉĚŒľĠƞ 9 ŏėĶŊŗŀĚ 9 
3 ŏėĶŊŗŀĚĔńħ 4 ŏėĶŊŗŀĚ 4 
4 ŏėĶŊŗŀĚĔĸŉĚ CNC 1 ŏėĶŊŗŀĚ 1 
5 Milling Machining Center 1 ŏėĶŊŗŀĚ 1 
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6 ŏėĶŊŗŀĚŏěŅŃ 4 ŏėĶŊŗŀĚ 4 
7 ŏėĶŊŗŀĚœĲŏĭŀĶƢŏĸŏĞŀĶƢȮĕĬŅħȮ100 ĺńĨĨƢ 1 
8 ŏėĶŊŗŀĚĺńħėĺŅĴŏĶňĵĭįŇĺ 1 ŏėĶŊŗŀĚ  1 
9 ŏėĶŊŗŀĚŏěňĵĶ 2 
10 ŏėĶŊŗŀĚŏĸŊŗŀĵěŇřĔĞŀ 2 
11 ŏėĶŊŗŀĚĸńĭħŀĔĽĺƞŅĬ 1 
12 ŏėĶŊŗŀĚĸńĭĴŋĴĪńĚĽŏĨĬ 1 
13 ĝŋħĔĸƟŀĚĽƞŀĚĕĵŅĵ 1 ĝŋħ  1 
14 ĝŋħĺńħŐĶĚŒĬĔŅĶĨńħőĸľŃ 1 ĝŋħ  1 
15 ĝŋħĕńĭŐĸŃėĺĭėŋĴŐĪƞĬŏėĸŊŗŀĬĪňŗ 1 
16 ĝŋħĮĶńĭėĺŅĴŏĶŖĺĶŀĭĴŀŏĨŀĶƢ 1 
17 ĝŋħŀŋĮĔĶĦƢěńħĝŇŘĬĚŅĬĽŜŅľĶńĭŐĭƞĚĨńħ 1 
18 ĝŋħėĺĭėŋĴėĺŅĴŏĶŖĺĶŀĭŏėĶŊŗŀĚŏěňĵĶĬńĵĔĸĴıĶƟŀĴĨŇħĨńŘĚ 1 
19 ĝŋħěŀĺńħĶŃĵŃŐĔĬŏĸŊŗŀĬ 1 
20 ĝŋħŐĪƞĬŏĸŊŗŀĬȮCNC 2 ŐĔĬ 1 
21 ĝŋħĪħĽŀĭĬŇĺŏĴĨŇĔĽƢ 1 
22 ħŇěŇĨŀĸĶňħŏŀŅĪƢĽŜŅľĶńĭŏėĶŊŗŀĚŏěňĵĶĬńĵĔĸĴıĶƟŀĴĨŇħĨńŘĚ 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 
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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 
52 ĝŋħėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭőĮĶŐĔĶĴěŜŅĸŀĚĔŅĶœľĸĕŀĚĬŘŜŅőĸľŃ 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 
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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 
83 ĝŋħȮX+ray ŏıŊŗŀŒĝƟŒĬĔŅĶĨĶĺěĽŀĭŏĝŊŗŀĴőĸľŃ 1 
84 ŐĕĬĔĸĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴ 1 
85 őĨƠŃĝŋħĪħĸŀĚĽńĠĠŅĦ 6 
86 ŏėĶŊŗŀĚĔŜŅŏĬŇħĽńĠĠŅĦ 20 
87 ŀŀĽĞŇĸőĸĽőėĮ 25 
88 ĴńĸĨŇĴŇŏĨŀĶƢŐĭĭħŇěŇĪńĸ 20 
89 ĝŋħİƗĔĮġŇĭńĨŇĔŅĶĝŋħĕńĭŏėĸŊŗŀĬŐĭĭŏĞŀĶƢőĺ 6 
90 ĝŋħİƗĔĮġŇĭńĨŇĔŅĶĝŋħĕńĭŏėĸŊŗŀĬŐĭĭŏĮĸňŗĵĬŐĮĸĚėĺŅĴĩňŗœħƟ 6 
91 ŏėĶŊŗŀĚıŇĴıƢȮ3 ĴŇĨŇ 2 
92 ĝŋħĕńĭĽŏĨĮĴŀŏĨŀĶƢ 1 
93 ĝŋħėĺĭėŋĴȮPCL ėŀĬőĪĶŏĸŀĶƢ 1 
94 ĝŋħėĺĭėŋĴĔŅĶĕńĭŏėĸŊŗŀĬĴŀŏĨŀĶƢ 1 
95 ŐĕĬľŋƞĬĵĬĨƢŀŋĨĽŅľĔĶĶĴ 6 
96 ĝŋħİƗĔĮġŇĭńĨŇĔŅĶŐĕĬľŋƞĬĵĬĨƢŀŋĨĽŅľĔĶĶĴ 4 
97 ĞŀĲŐĺĶƢȮARENA ĽŜŅľĶńĭĔŅĶĽŀĬŐĸŃĚŅĬĺŇěńĵ 1 
98 ĞŀĲŐĺĶƢȮMinitab ĽŜŅľĶńĭĔŅĶĽŀĬŐĸŃĺŇěńĵ 1 
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ĸŜŅħńĭ ĝŊŗŀŀŋĮĔĶĦƢ ěŜŅĬĺĬ 
99 őĮĶŐĔĶĴȮMATLAB ĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĚŅĬĺŇěńĵ 2 
100 őĮĶŐĔĶĴȮRisk Solver Platform 1 
101 ĝŋħĔŅĶĽŀĬěŜŅĸŀĚĽĩŅĬĔŅĶĦƢőĞƞŀŋĮĪŅĬ8ŏĭňĵĶƢŏĔĴ 4 
102 ĝŋħĔŅĶĽŀĬěŜŅĸŀĚĽĩŅĬĔŅĶĦƢĔŅĶįĸŇĨ 4 
103 őĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮPremium Solver 1 

104 
ĽŇĪīŇśĔŅĶŏĕƟŅŒĝƟőĮĶŐĔĶĴĽŜŅľĶńĭıńĥĬŅŐĸŃľŅėŜŅĨŀĭĪňŗħňĪňŗĽŋħĕŀĚŐĭĭěŜŅĸŀĚ 
LINGO Version 18   

1 

105 
ĽŇĪīŇśĔŅĶŏĕƟŅŒĝƟőĮĶŐĔĶĴĽŜŅľĶńĭıńĥĬŅŐĸŃľŅėŜŅĨŀĭĪňŗħňĪňŗĽŋħĕŀĚŐĭĭěŜŅĸŀĚ 
What's Best Version 16,0 

1 

106 ŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢ Notebook 37 
107 ŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢĨńŘĚőĨƠŃ 60 
108 ĪňĺňȮLED   5 
109 ŏėĶŊŗŀĚĴńĸĨŇĴŇŏħňĵőĮĶŏěėŏĨŀĶƢ 5 

 

 

6.2.3 ľƟŀĚĽĴŋħ 

ŒĝƟĽŜŅĬńĔľŀĽĴŋħĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĞŉŗĚĴňľĬńĚĽŊŀȮĪńŘĚľĴħĮĶŃĴŅĦȮ021*2.5Ȯ

ŏĸƞĴȮŐĸŃĴňĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĨƞŅĚȮŕȮȮĔĺƞŅȮ2,500ȮĶŅĵĔŅĶȮĴňľĬńĚĽŊŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňŐĸŃĺŇĻĺĔĶĶĴ

ĔĺƞŅȮ67,/.4ȮŏĸƞĴȮĬŀĔěŅĔĬňŘĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮľĬńĚĽŊŀŐĸŃĺŅĶĽŅĶĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĔĺƞŅȮ3..Ȯ

ŏĸƞĴœĺƟŒľƟĻŉĔļŅėƟĬėĺƟŅ 

 

6.2.4 ĽŜŅĬńĔėŀĴıŇĺŏĨŀĶƢȮ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅŒĝƟĭĶŇĔŅĶĕŀĚĽŜŅĬńĔėŀĴıŇĺŏĨŀĶƢœħƟĪňŗľƟŀĚĭĶŇĔŅĶėŀĴıŇĺŏĨŀĶƢĸŅĬŐħĚȮŀŅėŅĶŏĶňĵĬ

ĶĺĴȮ2 ĝńŘĬȮ1ȮŐĸŃŒĝƟĭĶŇĔŅĶĶŃĭĭŏėĶŊŀĕƞŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵœħƟŒĬĪŋĔıŊŘĬĪňŗŐĸŃĪŋĔĺŇĪĵŅŏĕĨĕŀĚĴľŅĺŇĪĵŅĸńĵ 

 

6.2.5 Maker Space  
ĬńĔĻŉĔļŅĽŅĴŅĶĩĕŀŒĝƟıŊŘĬĪňŗ Maker Space ĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĭĶŇŏĺĦĝńŘĬȮ/+0ȮŀŅėŅĶĺŇĻĺĺńĥĬŃȮȮ

ŏıŊŗŀĪŜŅĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬœħƟ 
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6.2.6 KMUTT Learning Space 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟĪŋĔıŊŘĬĪňŗĕŀĚȮLearning Space ĕŀĚĴľŅĺŇĪĵŅĸńĵŏıŊŗŀŒĝƟĪŜŅĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ

ĪŜŅĚŅĬȮĔŅĶĪĭĪĺĬĨŜŅĶŅȮľĬńĚĽŊŀȮłĸłȮœħƟ 

 

6.3 ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 

ŒĬĮƖĚĭĮĶŃĴŅĦȮ0342ȮĳŅėĺŇĝŅœħƟĶńĭěńħĽĶĶĚĭĮĶŃĴŅĦŏıŊŗŀěńħĞŊŘŀėĶŋĳńĦĤƢŏıŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶ
ĺŇěńĵȮěŅĔĚĭĮĶŃĴŅĦŐįƞĬħŇĬĮĶŃĴŅĦȮ12ȮĸƟŅĬĭŅĪȮĞŉŗĚěŃœħƟħŜŅŏĬŇĬĔŅĶěńħĞŊŘŀŒľƟŏĶňĵĭĶƟŀĵĨŅĴĔŜŅľĬħĔŅĶȮŒĬ
ĮƖĚĭĮĶŃĴŅĦȮ0343ȮŐĸŃŒĬĮƖĚĭĮĶŃĴŅĦĩńħȮŕȮœĮȮĳŅėĺŇĝŅœħƟŏĨĶňĵĴĔŅĶŏıŊŗŀĕŀŀĬŋĴńĨŇĚĭĮĶŃĴŅĦŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚĶĺĴĺĚŏĚŇĬŀňĔĮĶŃĴŅĦȮ63ȮĸƟŅĬĭŅĪȮŏıŊŗŀŏıŇŗĴĻńĔĵĳŅıħƟŅĬŏĪėőĬőĸĵňȮĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴȮĔŅĶĨĶĺěĽŀĭȮ
ŐĸŃĔŅĶįĸŇĨĝńŘĬĽŌĚȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ĽŜŅĬńĔľŀĽĴŋħĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňĴňĔŅĶĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĞŊŘŀľĬńĚĽŊŀȮĨŜŅĶŅŏĶňĵĬ

ĪňŗĪńĬĽĴńĵŏĕƟŅľƟŀĚĽĴŋħŒĬĪŋĔĮƖĔŅĶĻŉĔļŅȮľĸńĔĽŌĨĶœħƟĮĶŃĽŅĬĚŅĬĶŃľĺƞŅĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĽŜŅĬńĔľŀĽĴŋħŒĬ
ĔŅĶěńħĞŊŘŀľĬńĚĽŊŀȮŐĸŃĨŜŅĶŅĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀŒľƟŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅŐĸŃŒĝƟĮĶŃĔŀĭĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮőħĵȮŀŅěŅĶĵƢįŌƟĽŀĬŐĨƞĸŃĶŅĵĺŇĝŅěŃĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŏĽĬŀŐĬŃĶŅĵĝŊŗŀľĬńĚĽŊŀĨĸŀħěĬĽŊŗŀŀŊŗĬȮŕȮĪňŗ
ěŜŅŏĮƦĬ 
 
6.4 ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 

ľĸńĔĽŌĨĶĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶĨƞŅĚȮŕȮĪňŗŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮħńĚŐĽħĚĶŅĵĸŃŏŀňĵħ
ŒĬĨŅĶŅĚħƟŅĬĸƞŅĚ 

ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 

ěńħľŅľƟŀĚŏĶňĵĬȮȮ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮĶŃĭĭ
ŏėĶŊŀĕƞŅĵȮŀŋĮĔĶĦƢĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮȮ
ĪĶńıĵŅĔĶȮĽŊŗŀȮŐĸŃ
ĝƞŀĚĪŅĚĔŅĶŏĶňĵĬĶŌƟĪňŗ
ıĶƟŀĴĽŜŅľĶńĭ
ĔŅĶĻŉĔļŅŒĬŐĸŃĬŀĔ
ľƟŀĚŏĶňĵĬȮŐĸŃĔŅĶ
ŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮȮ
ŀĵƞŅĚŏıňĵĚıŀŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 

1,ȮěńħŒľƟĴňľƟŀĚŏĶňĵĬĪňŗĴňĶŃĭĭ
ĴńĸĨŇĴňŏħňĵȮŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĪňŗĪńĬĽĴńĵĽŅĴŅĶĩŒĝƟ
ĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2,ȮěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶȮĪňŗĴň
ŏėĶŊŗŀĚĴŊŀĪňŗĪńĬĽĴńĵŐĸŃŏėĶŊŗŀĚĴŊŀ
ĺŇĝŅĝňıŒĬĶŃħńĭĽŅȮĔĸȮŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅĽŅĴŅĶĩİƗĔĮĢŇĭńĨŇȮŐĸŃ
ĽĶƟŅĚėĺŅĴıĶƟŀĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ
ŒĬĺŇĝŅĝňı 

3,ȮěńħŒľƟĴňŐĸŃľĶŊŀĮĶńĭĮĶŋĚĶŃĭĭ
ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŏĝŊŗŀĴĨƞŀ

/,ȮĶĺĭĶĺĴĕƟŀĴŌĸěŜŅĬĺĬľƟŀĚŏĶňĵĬ
ŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĽŊŗŀĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 

 
0,ȮěńħĪŜŅĽĩŇĨŇĔŅĶŒĝƟĚŅĬľƟŀĚŏĶňĵĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮőĶĚİƗĔĚŅĬȮŒĬĴŇĨŇ
ěŜŅĬĺĬĝńŗĺőĴĚĨƞŀĽńĮħŅľƢŐĸŃ
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĴŅŒĝƟĚŅĬĨƞŀľńĺ
ĬńĔĻŉĔļŅ 

 
3,ȮĽĩŇĨŇĕŀĚěŜŅĬĺĬľĬńĚĽŊŀĨŜŅĶŅŐĸŃ
ĽŊŗŀĴńĸĨŇĴňŏħňĵȮĪňŗĴňŒľƟĭĶŇĔŅĶȮĶĺĴĪńŘĚ



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

89 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 
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ŐĭĭœĶƟĽŅĵȮŐĸŃŐĭĭȮLan ŒľƟ
ėĶŀĭėĸŋĴıŊŘĬĪňŗȮŏıŊŗŀŏŀŊŘŀŒľƟ
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĔŇħĔŅĶŏĶňĵĬĶŌƟ
ħƟĺĵĨĬŏŀĚœħƟŀĵƞŅĚĶĺħŏĶŖĺȮȮ 

4,ȮěńħľŅŀŋĮĔĶĦƢȮĽŊŗŀȮĴńĸĨŇĴňŏħňĵȮĨŜŅĶŅ 
őĽĨĪńĻĬŌĮĔĶĦƢĪňŗĪńĬĽĴńĵȮ
ŏėĶŊŗŀĚĴŊŀĝƞŅĚȮŀŋĮĔĶĦƢĽŜŅĬńĔĚŅĬȮ
ıĶƟŀĴŒĝƟĚŅĬŀĵŌƞŏĽĴŀ 

5,ȮĔŜŅľĬħŐįĬĔŅĶħŌŐĸȮĞƞŀĴŐĞĴȮ
ŐĸŃĭŜŅĶŋĚĶńĔļŅȮŀŋĮĔĶĦƢĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŏıŊŗŀŒľƟĴňěŜŅĬĺĬŏıňĵĚıŀ
ŐĸŃıĶƟŀĴŒĝƟĚŅĬȮ 

ĽĩŇĨŇĔŅĶŒĝƟĚŅĬľĬńĚĽŊŀĨŜŅĶŅŐĸŃ
ĴńĸĨŇĴňŏħňĵ 

 
4,ȮįĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ĬńĔĻŉĔļŅĨƞŀĔŅĶŒľƟĭĶŇĔŅĶ
ĪĶńıĵŅĔĶȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶ
ĮĢŇĭńĨŇĔŅĶ 

 
5,ȮěńħĪŜŅĽĩŇĨŇěŜŅĬĺĬŏėĶŊŗŀĚĪňŗŏĽňĵŐĸŃ
ĶŃĵŃŏĺĸŅ 

 
 
7 ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators'Ȯ 

ĨńĺĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵ 
ĮƖĔŅĶĻŉĔļŅ 

2562 2563 2564 2565 2566 
/,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 ĴňĽƞĺĬĶƞĺĴ
ŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶ 

x x x x x 

2,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĽŀħėĸƟŀĚĔńĭ
ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-
ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

x x x x x 

3,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟ
ėĶĭĪŋĔĶŅĵĺŇĝŅ 

x x x x x 

2,ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸ
ĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚ
ĽŇŘĬĽŋħĳŅėȮĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

x x x x x 

3,ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĳŅĵŒĬȮ4.ȮĺńĬȮ
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

x x x x x 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

90 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

ĨńĺĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵ 
ĮƖĔŅĶĻŉĔļŅ 

2562 2563 2564 2565 2566 
4,ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶ
ŏĶňĵĬĶŌƟŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖ
ĔŅĶĻŉĔļŅ 

x x x x x 

5,ȮĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶ
ĽŀĬȮľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĮƖ
ĪňŗįƞŅĬĴŅ 

 x x x x 

6,ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀŐĬŃĬŜŅ
ħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

x   x x x x 

7,ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

/.,ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭ
ĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃ3.ȮĨƞŀĮƖ 

x x x x x 

//,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴň
ĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵĴŅĔĔĺƞŅȮ1,3ȮȮěŅĔėŃŐĬĬŏĨŖĴȮ3,.  

x x x x 

/0,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵ
ĴŅĔĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

  x x x 
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ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

1. ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
1.1 ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

(1) ŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔĺŇĝŅĽƞĚŐįĬĔŅĶĽŀĬŒľƟĔńĭĳŅėĺŇĝŅȮĪĭĪĺĬőħĵįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏıŊŗŀĔŜŅĔńĭŐĸŃ
ŏĽĬŀŐĬŃŒľƟŏĮƦĬœĮĨŅĴĔĸĵŋĪīƢĪňŗĺŅĚœĺƟ 

(2) ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅĪňŗĨĬŏŀĚĽŀĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃĽƞĚĔĸńĭĴŅĵńĚľĸńĔĽŌĨĶ
ŒĬĝƞĺĚĮĸŅĵĳŅėĔŅĶĻŉĔļŅ 

(3) ĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅįƞŅĬĝƞŀĚĪŅĚĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚĶŃĭĭ
ĽŅĶĽĬŏĪĻĴľŅĺŇĪĵŅĸńĵ 

(4) ĮĶŃŏĴŇĬėĺŅĴŏľŖĬľĶŊŀĕƟŀŏĽĬŀŐĬŃĕŀĚŀŅěŅĶĵƢĪňŗŏĕƟŅĶńĭĔŅĶŀĭĶĴŏĔňŗĵĺĔńĭĵŋĪīƢĔŅĶĽŀĬľĶŊŀěŅĔ
įŌƟŏĝňŗĵĺĝŅĠħƟŅĬľĸńĔĽŌĨĶľĶŊŀĺŇīňĔŅĶĽŀĬ 

(5) ĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃŏĴŇĬŒĬĕƟŀȮ&/'ȮůȮ&2'ȮŏĽĬŀŒľƟįŌƟĽŀĬĬŜŅœĮĮĶńĭĮĶŋĚŐĸŃĶŅĵĚŅĬįĸȮ 
 
1.2 ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

(1) ĮĶŃŏĴŇĬőħĵŒĝƟĔĶŀĭĴŅĨĶģŅĬĺŇĝŅĝňıĕŀĚĴľŅĺŇĪĵŅĸńĵħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮKMUTT PSF (KMUTT Professional Standards Framework ů Learning and Teaching) 

(2) ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅŒĬŐĨƞĸŃĶŅĵĺŇĝŅ 
(3) ĔŅĶĽńĚŏĔĨĔŅĶĦƢĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃ-ľĶŊŀȮĪňĴįŌƟĽŀĬ 
(4) ĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶĮĶŃŏĴŇĬőħĵĭńĦĤŇĨŒľĴƞ 
(5) ĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃŏĴŇĬŒĬĕƟŀȮ&/'ȮůȮ&1'ȮŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶĺŅĚŐįĬĔŅĶİƗĔŀĭĶĴȮ
ŏıŇŗĴŏĨŇĴŒľƟĔńĭįŌƟĽŀĬȮ 

 
2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮ 
ľĸńĔĽŌĨĶĴňĔŅĶħŜŅŏĬŇĬĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮįƞŅĬŐĭĭĽŀĭĩŅĴȮ(ŀŀĬœĸĬƢ)ȮĕƟŀĴŌĸěŅĔĔŅĶ

ĽŀĭĩŅĴěŃĩŌĔĬŜŅĴŅĺŇŏėĶŅŃľƢŐĸŃĮĶŃĴĺĸįĸŏıŊŗŀŒĝƟŏĮƦĬĕƟŀĴŌĸŒĬĔŅĶĮĶńĭĮĶŋĚĨƞŀœĮȮȮ 
(1) ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěȮŐĸŃĕƟŀŏĽĬŀŐĬŃŐĬĺĪŅĚĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŅĔĬńĔĻŉĔļŅĮƤěěŋĭńĬŀĵƞŅĚĬƟŀĵȮ
/ȮėĶńŘĚĨƞŀĮƖĔŅĶĻŉĔļŅ 

(2) ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěȮŐĸŃĕƟŀŏĽĬŀŐĬŃŐĬĺĪŅĚĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŅĔĻŇļĵƢŏĔƞŅȮŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚ
ŒĬĶŃĵŃŏĺĸŅȮ3ȮĮƖ 

(3) ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěȮėĺŅĴėŅħľĺńĚĨƞŀėŋĦĸńĔļĦŃĭńĦĤŇĨȮŐĸŃĕƟŀŏĽĬŀŐĬŃŐĬĺĪŅĚĨƞŀĔŅĶıńĥĬŅ
ľĸńĔĽŌĨĶěŅĔįŌƟŒĝƟĭńĦĤŇĨŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚȮŒĬĶŃĵŃŏĺĸŅȮ3ȮĮƖ 
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(4) ĽŜŅĶĺěėĺŅĴėŇħŏľŖĬĕŀĚĪňĴĭŋėĸŅĔĶĕŀĚĳŅėĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚȮŒĬ
ĶŃĵŃŏĺĸŅȮ3ȮĮƖ 

(5) ĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚȮŒĬĶŃĵŃŏĺĸŅȮ3ȮĮƖ 
 
3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 

(1) ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖȮĨŅĴĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋœĺƟŒĬľĴĺħȮ7ȮĕƟŀȮ7Ȯ
ĕƟŅĚĨƟĬőħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵł 

(2) ħŜŅŏĬŇĬĔŅĶěńħĪŜŅȮSelf+Assessment ReportȮ&SAR'ȮĪŋĔĮƖȮĽƞĚŒľƟĔńĭľĬƞĺĵĚŅĬĔŅĶĮĶŃĔńĬėŋĦĳŅı
ľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŒĬĔŅĶĮĶŃŏĴŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴĴŅĨĶģŅĬĽŅĕŅ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢőħĵĔŅĶĔŜŅľĬħĨńĺĭƞĚĝňŘľĸńĔŐĸŃŏĮƚŅľĴŅĵįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴŏĔĦĤƢĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĽĩŅĬĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅȮĨŅĴĪňŗĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ
ĔŜŅľĬħ 

 
4. ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

(1) ĶĺĭĶĺĴįĸĔŅĶĮĶŃŏĴŇĬĪňŗœħƟĶńĭěŅĔĬńĔĻŉĔļŅĮƤěěŋĭńĬȮĻŇļĵƢŏĔƞŅȮįŌƟŒĝƟĭńĦĤŇĨȮĭŋėĸŅĔĶĳŅėĺŇĝŅȮŐĸŃȮ
įŌƟĪĶĚėŋĦĺŋĥŇȮŐĸŃȮĕƟŀŏĽĬŀŐĬŃěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚĴľŅĺŇĪĵŅĸńĵ 

(2) ĬŜŅŏĽĬŀįĸĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃįĸĔŅĶĮĶŃŏĴŇĬŏıŊŗŀŐěƟĚŀŅěŅĶĵƢĪĶŅĭȮŐĸŃľŅŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚ
ıńĥĬŅľĸńĔĽŌĨĶ 

 
ŏŀĔĽŅĶŐĬĭ 
ĳŅėįĬĺĔȮĔȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ      
ĳŅėįĬĺĔȮĕȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ   
ĳŅėįĬĺĔȮėȮĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ        
ĳŅėįĬĺĔȮĚȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ       
ĳŅėįĬĺĔȮěȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ

0340         
ĳŅėįĬĺĔȮĜȮĭĪĽĶŋĮįŌƟĭĶŇľŅĶ  
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ĳŅėįĬĺĔȮĔ, ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 

LNG 550Ȯ ĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ  0Ȯ(1-2-6) 
  &Remedial English Course for Post Graduate Students' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
  ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĮĶńĭıŊŘĬģŅĬĳŅļŅŀńĚĔķļŐĸŃĪńĔļŃĪňŗěŜŅŏĮƦĬĕŀĚĬńĔĻŉĔļŅŏıŊŗŀŒľƟŀĵŌƞŒĬĶŃħńĭ
ĪňŗĽŅĴŅĶĩŏĕƟŅŏĶňĵĬȮĺŇĝŅȮLNG 600ȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĨĸŀħěĬĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĔŇħėĺŅĴĴńŗĬŒěŒĬĔŅĶ
ŒĝƟĳŅļŅŀńĚĔķļȮŒĬħƟŅĬŏĬŊŘŀľŅĺŇĝŅȮœĴƞœħƟĔŜŅľĬħŏĬŊŘŀľŅĪňŗŐĬƞĬŀĬȮŐĨƞĴŋƞĚŏĬƟĬĔŅĶŐĔƟœĕĮƤĠľŅĔŅĶŏĶňĵĬ
ĳŅļŅŀńĚĔķļĕŀĚĬńĔĻŉĔļŅȮőħĵŏĜıŅŃĮĶŃŏħŖĬĪňŗĬńĔĻŉĔļŅĴňĮƤĠľŅĴŅĔĪňŗĽŋħȮĬŀĔěŅĔĬňŘĵńĚĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅ
ŏĶňĵĬĶŌƟĔŅĶěńħĔŅĶĔŅĶŏĶňĵĬħƟĺĵĨĬŏŀĚȮŀńĬŏĮƦĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĳŅļŅŀńĚĔķļȮőħĵœĴƞĨƟŀĚıŉŗĚėĶŌįŌƟĽŀĬ 
  This course aims to instill the background language and skills necessary for 
slbcpr_igleȮJLEȮ4..Ȯ_lbȮrmȮp_gqcȮrfcȮqrsbclrqŲȮamldgbclacȮglȮsqgleȮClejgqf,ȮȮThere 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. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1,ȮIdentify main ideas and supporting details 
2,ȮWrite different types of sentences and paragraphs 
3,ȮExpress and discuss ideas and opinions 
4,ȮSelect appropriate resources for self+study 
5,Ȯhave responsibility and ethical awareness 

 
LNG 600Ȯ ĺŇĝŅĳŅļŅŀńĚĔķļĶŃľĺƞŅĚĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ  
  (In-sessional English Course for Post Graduate Students'Ȯ 1Ȯ(2-2-9) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : LNG 550ȮĺŇĝŅĮĶńĭıŊŘĬĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
  ľĶŊŀįƞŅĬĔŅĶĽŀĭȮplacement test œħƟėŃŐĬĬĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħ 
  ĶŅĵĺŇĝŅĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮőħĵŏĬƟĬĪńĔļŃĔŅĶİƗĔĮĢŇĭńĨŇȮŐĨƞœĴƞ
ŏĬƟĬľĬńĔĪňŗŏĬŊŘŀľŅœĺĵŅĔĶĦƢőħĵĨĶĚȮȮĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶŒĝƟ
ĳŅļŅĕŀĚĬńĔĻŉĔļŅȮőħĵŏĜıŅŃħƟŅĬĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĞŉŗĚĬńĔĻŉĔļŅĨƟŀĚŒĝƟŒĬĔŅĶĪŜŅőėĶĚĚŅĬȮȮŒĬĶŅĵĺŇĝŅ
ĬńĔĻŉĔļŅěŃœħƟİƗĔĮĢŇĭńĨŇĕńŘĬĨŀĬĔŅĶĪŜŅőėĶĚĚŅĬĨńŘĚŐĨƞĔŅĶľŅĕƟŀĴŌĸŀƟŅĚŀŇĚȮěĬĩŉĚĔŅĶŏĕňĵĬĶŀĭĽŋħĪƟŅĵȮ
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ĬŀĔěŅĔĬňŘȮĬńĔĻŉĔļŅěŃœħƟŏĶňĵĬĶŌƟĔĸĵŋĪīƢĔŅĶŏĶňĵĬŏıŊŗŀİƗĔĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĳŅļŅŀńĚĔķļħƟĺĵĨĬŏŀĚȮŏıŊŗŀĬŜŅœĮŒĝƟ
ŒĬĔŅĶĽŊŗŀĽŅĶĪňŗŐĪƟěĶŇĚĬŀĔľƟŀĚŏĶňĵĬĨƞŀœĮ 
  This course aims to develop English language skills relevant to mature students 
in Graduate Degree Programs in Engineering, Science and Technology. It will be based on 
practical skills, but will not be yet another grammar course. Rather its focus will be on the 
real language demands, particularly in reading and writing, faced by students in the course of 
their studies. It is project-focused and simulates the stages in preparing and presenting 
research, from finding references to writing a final draft. The course will equip students with 
language learning strategies to facilitate ongoing autonomous learning and will emphasize 
language use not usage, real communication not classroom practice. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1,ȮIdentify main ideas and supporting details 
2,ȮTake notes from reading and listening 
3,ȮWrite a summary 
4,ȮWrite an argumentative essay 
5,ȮMake a presentation and discuss the topics 

 

ľĴĺħĺŇĝŅĭńĚėńĭ 
 
PRE 69001 ĺŇīňĺŇěńĵ         1Ȯ&1+.+3' 
  &Research method) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

 ĬŇĵŅĴĕŀĚĚŅĬĺŇěńĵ ĔŅĶĶŃĭŋĮƤĠľŅŐĸŃėŋĦėƞŅĕŀĚĚŅĬĺŇěńĵȮĺŇīňĔŅĶĬŇĵŅĴĮƤĠľŅȮĺŇīňĔŅĶĔŜŅľĬħ
ĽĴĴŋĨŇģŅĬȮĔŅĶĺŇŏėĶŅŃľƢĽŅŏľĨŋĶŅĔŏľĚƟŅȮŏĪėĬŇėĭŅĚĮĶŃĔŅĶĽŜŅľĶńĭĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬȮŏĝƞĬȮĔŅĶĪħĽŀĭ
ėĺŅĴĴňĬńĵĽŜŅėńĠȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬȮĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĔŅĵĳŅıŐĸŃĔĸœĔ 
ŏĮƦĬĨƟĬ 

 Definition and Types of the Research. Research and Problem Solving. How to 
define the problem. How to formulate the hypothesis. Root Causes Analysis. Some techniques 
for hypothesis testing i.e. Significant testing, Analysis of Variance (ANOVA), Design of Experiment 
(DOE), PM analysis etc. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩĬŇĵŅĴĮƤĠľŅŏıŊŗŀĨńŘĚőěĪĵƢĺŇěńĵ 
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2. ĽŅĴŅĶĩŀīŇĭŅĵĕńŘĬĨŀĬŐįĬĔŅĶĪŜŅĚŅĬĺŇěńĵ 
3. ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴľĴŅĵĕŀĚįĸĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬ 

 
PRE 69000 ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶ      1Ȯ&1+.+3' 
  &Information searching for engineer) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

 ŐĬŃĬŜŅŐľĸƞĚĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĪňŗĪńĬĽĴńĵȮĔŅĶŐĭƞĚĔĸŋƞĴŀĚėƢėĺŅĴĶŌƟȮĺŇīňĔŅĶĽŊĭėƟĬ
őħĵŒĝƟėŜŅĽŜŅėńĠȮĔŅĶĽŊĭėƟĬŐĭĭŀŀĬœĸĬƢȮĔŅĶěńħĔĸŋƞĴľńĺĕƟŀŀƟŅĚŀŇĚȮĔŅĶŒĝƟĶŃĭĭŀƟŅĚŀŇĚȮŏĪėĬŇėĔŅĶěńħĔŅĶĶŃĭĭ
ŀƟŅĚŀŇĚ 

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

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸěŅĔŐľĸƞĚĕƟŀĴŌĸėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
2. ĽŅĴŅĶĩěńħĔĸŋƞĴįĸĔŅĶĽŊĭėƟĬŒľƟŏĮƦĬĮĶŃőĵĝĬƢĔńĭĚŅĬĺŇěńĵ 
3. ĽŅĴŅĶĩŏĶňĵĭŏĶňĵĚįĸĔŅĶĽŊĭėƟĬĨŅĴĶŃĭĭĔŅĶŀƟŅĚŀŇĚŐĭĭĽŅĔĸ 

 
PRE 69003 ėĺŅĴĮĸŀħĳńĵŒĬĚŅĬŏĝŊŗŀĴŏıŊŗŀĽŅīŅĶĦŃ     1Ȯ&1+.+3' 
  &Welding safety for publics) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

 ŀńĬĨĶŅĵĪňŗŏĔŇħěŅĔĚŅĬŏĝŊŗŀĴȮĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĚŅĬĪňŗĨƞŀŏĬŊŗŀĚȮĕŀĚŏĽňĵĪňŗŏĔŇħěŅĔĚŅĬĺŇěńĵ
ĔŅĶŏĝŊŗŀĴȮĶĺĴĩŉĚȮĔŅĶĮƚŀĚĔńĬŀńĬĨĶŅĵěŅĔĔŅĶŏĝŊŗŀĴȮŀŋĮĔĶĦƢĮƚŀĚĔńĬŀńĬĨĶŅĵĽƞĺĬĭŋėėĸȮėĺŅĴĮĸŀħĳńĵĽƞĺĬ
ĭŋėėĸŐĸŃĽŅīŅĶĦŃȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŏıŊŗŀĽŅīŅĶĦŃȮĶŃĭĭĔŅĶěńħĔŅĶėĺŅĴĮĸŀħĳńĵȮ 
 Welding, allying, and following work hazards. Welding researches waste. Welding 
hazard prevention. Personal protective equipment. PersonalȮand public safety. Public safety 
determination. Safety management system. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩĭƞĚĝňŘŀńĬĨĶŅĵĪňŗŏĔŇħěŅĔĚŅĬŏĝŊŗŀĴŐĸŃĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĶĺĴĩŉĚĔŅĶĺŇěńĵĔŅĶŏĝŊŗŀĴ 
2. ĽŅĴŅĶĩěńħĔŅĶėĺŅĴĮĸŀħĳńĵěŅĔĚŅĬŏĝŊŗŀĴŐĸŃĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĶĺĴĩŉĚĚŅĬĺŇěńĵĔŅĶŏĝŊŗŀĴ
ŒľƟĔńĭĨĬŏŀĚ 

3. ĽŅĴŅĶĩěńħĔŅĶėĺŅĴĮĸŀħĳńĵěŅĔĚŅĬŏĝŊŗŀĴŐĸŃĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĶĺĴĩŉĚĚŅĬĺŇěńĵĔŅĶŏĝŊŗŀĴ
ŒľƟĔńĭĽŅīŅĶĦŃ 
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PRE 69098 ĽńĴĴĬŅȮ/        1Ȯ&.+0+3' 
  &SeminarȮI) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

 ĔŇěĔĶĶĴĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵȮŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŒĬĚŅĬĺŇěńĵȮĮƤĠľŅȮŐĸŃŏĪėőĬőĸĵň
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮőĸľŃĺŇĪĵŅȮĔŅĶŀŀĔŐĭĭȮŐĸŃĔŅĶĨĶĺěĽŀĭȮįŌƟĶƞĺĴĔŇěĔĶĶĴœħƟŐĔƞȮĬńĔĻŉĔļŅȮŀŅěŅĶĵƢȮľĶŊŀ
ĭŋėėĸĳŅĵĬŀĔįŌƟŏĝňŗĵĺĝŅĠȮĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŒĬĺŇĝŅĽńĴĴĬŅĶƞĺĴĔńĬĪŋĔĝńŘĬĮƖȮĳŅıĶĺĴĕŀĚĺŇĝŅĽńĴĴĬŅȮ1
ŒĬģŅĬŃįŌƟĲƤĚȮŏĬƟĬŒľƟĬńĔĻŉĔļŅœħƟŏľŖĬĨńĺŀĵƞŅĚĔŅĶĬŜŅŏĽĬŀȮİƗĔİĬĔŅĶĲƤĚŏıŊŗŀěńĭŒěėĺŅĴȮĔŅĶĽĶŋĮŏĬŊŘŀľŅĽŅĶŃ
ěŅĔĚŅĬĽńĴĴĬŅȮŒĬģŅĬŃįŌƟĬŜŅŏĽĬŀȮĔŅĶĺŇıŅĔļƢįĸĚŅĬĺŇěńĵȮĔŅĶŏĶňĵĭŏĶňĵĚŏĬŊŘŀľŅȮĔŅĶĽŊŗŀĽŅĶįƞŅĬĔŅĶĬŜŅŏĽĬŀȮ
ĔŅĶĨŀĭėŜŅĩŅĴȮĔŅĶěńħĔŅĶĔńĭėĺŅĴŏľŖĬŐĵƟĚĪŅĚĺŇĝŅĔŅĶȮĔŅĶĽĶŋĮėĺŅĴěŅĔėĺŅĴėŇħŏľŖĬ 

 Seminar activities are presentations and discussion in researches, problems, or 
technology issues in weldingȮprocesses, metallurgy, designing and inspection. Participants are 
all graduated students, teachers, or involved outside expert speakers. Overview of seminarȮI, 
an audience objectives are presentation observing, listening for main idea, summarizing of 
seminar even. A presenter objectives are results discussing, editing and arranging the issue, 
communicating by presentation, answering questions, managing the technical conflicts, and 
qskk_pgxgleȮrfcȮ_sbgclacŲqȮmnglgmlq, 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩĽĶŋĮĕƟŀĴŌĸėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴěŅĔĔŅĶŏĮƦĬįŌƟĲƤĚĽńĴĴĬŅ 
2. ĽŅĴŅĶĩĬŜŅŏĽĬŀĕƟŀĴŌĸěŅĔĔŅĶėƟĬėĺƟŅ 
3. ĽŅĴŅĶĩĺŇıŅĔļƢįĸĚŅĬĺŇěńĵľĶŊŀĕƟŀĴŌĸěŅĔĔŅĶėƟĬėĺƟŅ 
4. ĽŅĴŅĶĩěńħĔŅĶĔńĭėĺŅĴŏľŖĬŐĵƟĚĪŅĚĺŇĝŅĔŅĶŒĬĪňŗĽńĴĴĬŅ 
5. ĽŅĴŅĶĩĽĶŋĮĕƟŀĴŌĸěŅĔėĺŅĴėŇħŏľŖĬěŅĔĪňŗĽńĴĴĬŅ 

 
PRE 69099 ĽńĴĴĬŅ 2        1Ȯ&.+0+3' 
  &Seminar II) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

 ĔŇěĔĶĶĴĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵȮŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŒĬĚŅĬĺŇěńĵȮĮƤĠľŅȮŐĸŃŏĪėőĬőĸĵň
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮőĸľŃĺŇĪĵŅȮĔŅĶŀŀĔŐĭĭȮŐĸŃĔŅĶĨĶĺěĽŀĭȮįŌƟĶƞĺĴĔŇěĔĶĶĴœħƟŐĔƞȮĬńĔĻŉĔļŅȮŀŅěŅĶĵƢȮľĶŊŀ
ĭŋėėĸĳŅĵĬŀĔįŌƟŏĝňŗĵĺĝŅĠȮĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŒĬĺŇĝŅĽńĴĴĬŅĶƞĺĴĔńĬĪŋĔĝńŘĬĮƖȮĳŅıĶĺĴĕŀĚĺŇĝŅĽńĴĴĬŅȮ2
ŒĬģŅĬĬŃįŌƟĲƤĚȮİƗĔİĬĔŅĶĲƤĚŏıŊŗŀěńĭŒěėĺŅĴȮĔŅĶĨńŘĚėŜŅĩŅĴĪŅĚĺŇĝŅĔŅĶŏĝŇĚŐĵƟĚȮĔŅĶĽĶŋĮŏĬŊŘŀľŅĽŅĶŃěŅĔĔŅĶĲƤĚȮ
ŐĸŃŒľƟėŜŅŐĬŃĬŜŅȮŒĬģŅĬŃįŌƟĬŜŅŏĽĬŀȮĔŅĶĺŇıŅĔļƢįĸĚŅĬĺŇěńĵȮĔŅĶŏĶňĵĭŏĶňĵĚŏĬŊŘŀľŅȮĔŅĶĬŜŅŏĽĬŀȮĔŅĶĝňŘĮĶŃŏħŖĬ
ĽŜŅėńĠȮĔŅĶĨŀĭėŜŅĩŅĴȮĔŅĶěńħĔŅĶĔńĭėĺŅĴŏľŖĬŐĵƟĚĪŅĚĺŇĝŅĔŅĶȮĔŅĶŏĽĬŀŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚįĸĚŅĬ 
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 Seminar activities are presentations and discussion in researches, problems, or 
technology issues in welding processes, metallurgy, designing and inspection. Participants are 
all graduated students, teachers, or involved outside expert speakers. Overview of seminar II, 
an audience objectives are presentation observing, listening for main idea, questioning with 
technical conflicts, summarizing of each seminar topic, and commending. A presenter 
objectives are results discussing, editing and arranging the issue, communicating by 
presentation, pointing the main idea, answering questions, managing the technical conflicts, 
and proposing improvement guidelines. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩĽĶŋĮĕƟŀĴŌĸėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴěŅĔĔŅĶŏĮƦĬįŌƟĲƤĚĽńĴĴĬŅ 
2. ĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬŐĸŃĝňŘĮĶŃŏħŖĬĽŜŅėńĠĕŀĚĔŅĶĬŜŅŏĽĬŀ 
3. ĽŅĴŅĶĩĨŀĭľĶŊŀĪĭĪĺĬėŜŅĩŅĴœħƟĨĶĚĨŅĴĮĶŃŏħŖĬėŜŅĩŅĴ 
4. ĽŅĴŅĶĩĽĶƟŅĚŐĬĺĪŅĚľĶŊŀĺŇīňĔŅĶŒľĴƞěŅĔĕƟŀĴŌĸėĺŅĴėŇħŏľŖĬěŅĔĪňŗĽńĴĴĬŅ 
5. ĽŅĴŅĶĩěńħĔŅĶĔńĭėĺŅĴŏľŖĬŐĵƟĚĪŅĚĺŇĝŅĔŅĶŒĬĪňŗĽńĴĴĬŅ 
6. ĽŅĴŅĶĩĨńŘĚėŜŅĩŅĴŏĝŇĚĺŇĝŅĔŅĶŏĝŇĚŐĵƟĚĔńĭįĸĚŅĬĕŀĚįŌƟŀŊŗĬ 
7. ĽŅĴŅĶĩŒľƟėŜŅŐĬŃĬŜŅŐĔƞįĸĚŅĬĕŀĚįŌƟŀŊŗĬ 

 

ľĴĺħĺŇĝŅŏĸŊŀĔ 

ĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 

PRE 4/... ŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴıŊŘĬģŅĬ    /Ȯ(/-.-1) 
  &Introduction to welding process and welding technology' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬŒľƟįŌƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅœħƟŏĶňĵĬĶŌƟȮœħƟĪĶŅĭĩŉĚĮĶŃĺńĨŇĻŅĽĨĶƢĕŀĚŏĪėőĬőĸĵňĔŅĶ
ŏĝŊŗŀĴȮĶĺĴĩŉĚıńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴĪňŗŏĔŇħĕŉŘĬȮĔŅĶŐĭƞĚĮĶŃŏĳĪĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮŐĸŃ
ĔĶŃĭĺĬĔŅĶĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĬŀĔěŅĔĬňŘįŌƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅěŃœħƟŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭıŊŘĬģŅĬĕŀĚŏėĶŊŗŀĚŏĝŊŗŀĴ
ĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔȮĔŅĶŐĭƞĚĮĶŃŏĳĪĕŀĚŏėĶŊŗŀĚŏĝŊŗŀĴȮŐĸŃľĸńĔĔŅĶĔŅĶĪŜŅĚŅĬĕŀĚŏėĶŊŗŀĚŏĝŊŗŀĴŐĨƞ
ĸŃĮĶŃŏĳĪ 

 The general introduction to welding technology course is designed to build on 
the knowledge students learned in welding technology. Content emphasizes the background 
and history of welding technology including the development of welding technology and arc 
welding power source and type of welding power source. 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ȮĽŅĴŅĶĩŀīŇĭŅĵŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴıŊŘĬģŅĬ 
2. ȮĽŅĴŅĶĩĝňŘĭƞĚĕƟŀěŜŅĔńħĕŀĚŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴıŊŘĬģŅĬ 

 
PRE 4/../ ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔħƟĺĵĸĺħŏĝŊŗŀĴľŋƟĴĲĸńĔĞƢ /Ȯ(1-0-3) 
  &Fundamental of SMAW process' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬŒľƟįŌƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅœħƟŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭıŊŘĬģŅĬėĺŅĴĮĸŀħĳńĵŐĸŃľĸńĔĔŅĶ
ĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔħƟĺĵĸĺħŏĝŊŗŀĴľŋƟĴĲĸńĔĞƢȮĶĺĴĩŉĚĨńĺŐĮĶĪňŗĽŜŅėńĠŒĬĔŅĶŏĝŊŗŀĴħƟĺĵĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ
ŀŅĶƢĔħƟĺĵĸĺħŏĝŊŗŀĴľŋƟĴĲĸńĔĞƢȮŀňĔĪńŘĚĶƟŅĵĺŇĝŅĬňŘĵńĚĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅœħƟŏĕƟŅŒěĩŉĚĨńĺŐĮĶĪňŗĽŜŅėńĠȮŐĸŃįĸĔĶŃĪĭĪňŗ
ŏĔŇħĕŉŘĬĔńĭĨńĺŐĮĶĪňŗĽŜŅėńĠŒĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔħƟĺĵĸĺħŏĝŊŗŀĴľŋƟĴĲĸńĔĞƢ 

Fundamental of shielded metal arc welding process course is designed to teach 
students about arc welding safety and the shielded metal arc welding process principle.  Upon 
completion of this course, the student will be able to understand the main welding 
parameters the effect of each parameters. Also, emphasizes the quality control of shielded 
metal arc welding process. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
/,ȮĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔħƟĺĵĸĺħŏĝŊŗŀĴľŋƟĴĲĸńĔĞƢ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵĴŅĨĶģŅĬĽŅĔĸĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔħƟĺĵĸĺħŏĝŊŗŀĴľŋƟĴĲĸńĔĞƢ 
1,ȮĽŅĴŅĶĩĮĶńĭĨńŘĚĨńĺŐĮĶŐĸŃĭƞĚĝňŘįĸĔĶŃĪĭĕŀĚĨńĺŐĮĶ 

 
PRE 4/..0 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔĪńĚĽŏĨĬŐĔƠĽėĸŋĴ  /Ȯ(/-.-1) 
  &Fundamental of GTAW process' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬŒľƟįŌƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅœħƟŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭıŊŘĬģŅĬėĺŅĴĮĸŀħĳńĵŐĸŃľĸńĔĔŅĶ
ĕŀĚĔŅĶŏĝŊŗŀĴŀŅĶƢĔĪńĚĽŏĨĬŐĔƠĽėĸŋĴȮĶĺĴĩŉĚĨńĺŐĮĶĪňŗĽŜŅėńĠŒĬĔŅĶŏĝŊŗŀĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔĪńĚĽŏĨĬŐĔƠĽ
ėĸŋĴȮŀňĔĪńŘĚĶƟŅĵĺŇĝŅĬňŘĵńĚĴŋƞĚŏĬƟĬŏĔňŗĵĺĔńĭĨńĺŐĮĶĪňŗĽŜŅėńĠȮŐĸŃįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬĔńĭĨńĺŐĮĶĪňŗĽŜŅėńĠŒĬĔŅĶŏĝŊŗŀĴ
ŀŅĶƢĔĪńĚĽŏĨĬŐĔƠĽėĸŋĴ 

Fundamental of Gas Tungsten Arc Welding. Course is designed to teach 
students about arc welding safety and the Gas Tungsten Arc Welding process principle.  Upon 
completion of this course, the student will be able to understand the main welding 
parameters the effect of each parameters. Also, emphasizes the quality control of Gas 
Tungsten Arc Welding process. 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

99 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
/,ȮĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔĪńĚĽŏĨĬŐĔƠĽėĸŋĴ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵĴŅĨĶģŅĬĽŅĔĸĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔĪńĚĽŏĨĬŐĔƠĽėĸŋĴ 
1,ȮĽŅĴŅĶĩĮĶńĭĨńŘĚĨńĺŐĮĶŐĸŃĭƞĚĝňŘįĸĔĶŃĪĭĕŀĚĨńĺŐĮĶ 

 
PRE 4/..1Ȯ ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔőĸľŃŐĔƠĽėĸŋĴȮ  /Ȯ(/-.-1) 
  &Fundamental of GMAW process' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬŒľƟįŌƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅœħƟŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭıŊŘĬģŅĬėĺŅĴĮĸŀħĳńĵŐĸŃľĸńĔĔŅĶ
ĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔőĸľŃŐĔƠĽėĸŋĴȮĶĺĴĩŉĚĨńĺŐĮĶĪňŗĽŜŅėńĠŒĬĔŅĶŏĝŊŗŀĴħƟĺĵĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔ
őĸľŃŐĔƠĽėĸŋĴȮŀňĔĪńŘĚĶƟŅĵĺŇĝŅĬňŘĵńĚĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅœħƟŏĕƟŅŒěĩŉĚĨńĺŐĮĶĪňŗĽŜŅėńĠȮŐĸŃįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬĔńĭĨńĺ
ŐĮĶĪňŗĽŜŅėńĠŒĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔőĸľŃŐĔƠĽėĸŋĴ 

The Fundamental of Gas metal arc welding process. Course is designed to teach 
students about arc welding safety and the Gas metal arc welding process principle.  Upon 
completion of this course, the student will be able to understand the main welding 
parameters the effect of each parameters. Also, emphasizes the quality control of Gas metal 
arc welding process. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ȮĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔőĸľŃŐĔƠĽėĸŋĴ 
2. ȮĽŅĴŅĶĩŀīŇĭŅĵĴŅĨĶģŅĬĽŅĔĸĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔőĸľŃŐĔƠĽėĸŋĴ 
3. ȮĽŅĴŅĶĩĮĶńĭĨńŘĚĨńĺŐĮĶŐĸŃĭƞĚĝňŘįĸĔĶŃĪĭĕŀĚĨńĺŐĮĶ 

 
PRE 4/..2Ȯ ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔœĽƟĲĸńĔĞƢȮ   /Ȯ(/-.-1) 
  &Fundamental of FCAW process' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬŒľƟįŌƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅœħƟŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭıŊŘĬģŅĬėĺŅĴĮĸŀħĳńĵŐĸŃľĸńĔĔŅĶ
ĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔœĽƟĲĸńĔĞƢȮĶĺĴĩŉĚĨńĺŐĮĶĪňŗĽŜŅėńĠŒĬĔŅĶŏĝŊŗŀĴħƟĺĵĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŀŅĶƢĔœĽƟĲ
ĸńĔĞƢȮŀňĔĪńŘĚĶŅĵĺŇĝŅĬňŘĵńĚĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅœħƟŏĕƟŅŒěĩŉĚĨńĺŐĮĶĪňŗĽŜŅėńĠȮŐĸŃįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬĔńĭĨńĺŐĮĶĪňŗ
ĽŜŅėńĠŒĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŀŅĶƢĔœĽƟĲĸńĔĞƢ 

The Fundamental of Flux cored arc welding process. Course is designed to 
teach students about arc welding safety and the Flux cored arc welding process principle.  
Upon completion of this course, the student will be able to understand the main welding 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

100 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

parameters the effect of each parameters. Also, emphasizes the quality control of Flux cored 
arc welding process. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
1. ȮĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔœĽƟĲĸńĔĞƢ 
2. ȮĽŅĴŅĶĩŀīŇĭŅĵĴŅĨĶģŅĬĽŅĔĸĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔœĽƟĲĸńĔĞƢ 
3. ȮĽŅĴŅĶĩĮĶńĭĨńŘĚĨńĺŐĮĶŐĸŃĭƞĚĝňŘįĸĔĶŃĪĭĕŀĚĨńĺŐĮĶ 

 
PRE 4/..5Ȯ ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŒĨƟĲĸńĔĞƢ   /Ȯ(/-.-1) 
  &Fundamental of Submerged-arc weldingȮprocess) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬŒľƟįŌƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅœħƟŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭıŊŘĬģŅĬėĺŅĴĮĸŀħĳńĵŐĸŃľĸńĔĔŅĶ
ĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŒĨƟĲĸńĔĞƢȮĶĺĴĩŉĚĨńĺŐĮĶĪňŗĽŜŅėńĠŒĬĔŅĶŏĝŊŗŀĴħƟĺĵĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŒĨƟĲĸńĔĞƢȮ
ĝĬŇħĕŀĚĸĺħŏĝŊŗŀĴĪňŗŒĝƟȮŐĸŃĝĬŇħĕŀĚįĚĲĸńĔĞƢŏĮƦĬĨƟĬȮŀňĔĪńŘĚĶƟŅĵĺŇĝŅĬňŘĵńĚĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅœħƟŏĕƟŅŒěĩŉĚĨńĺŐĮĶĪňŗ
ĽŜŅėńĠȮŐĸŃįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬĔńĭĨńĺŐĮĶĪňŗĽŜŅėńĠŒĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŒĨƟĲĸńĔĞƢ 

The Fundamental of Submerged-Arc Welding process course is designed to 
teach students about arc welding safety and the Submerged-Arc Welding process and proper 
techniques for welding, electrode type and flux type.  Upon completion of this course, the 
student will be able to understand the main welding parameters the effect of each 
parameters. Also, emphasizes the quality control of Submerged-Arc Welding process. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
/,ȮĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŒĨƟĲĸńĔĞƢ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵĴŅĨĶģŅĬĽŅĔĸĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŒĨƟĲĸńĔĞƢ 
1,ȮĽŅĴŅĶĩĮĶńĭĨńŘĚĨńĺŐĮĶŐĸŃĭƞĚĝňŘįĸĔĶŃĪĭĕŀĚĨńĺŐĮĶ 

 
 
PRE 4/..4 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĔƠĽȮĔŅĶŐĸƞĬĮĶŃĽŅĬȮŐĸŃĔŅĶĭńħĔĶň   /Ȯ(/-.-1) 
  &Gas welding, brazing and soldering process' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĮĸŀħĳńĵŒĬĶŃľĺƞŅĚĔŅĶĮĢŇĭńĨŇĚŅĬĔŅĶŏĝŊŗŀĴŐĔƠĽȮ
ĔŅĶŐĸƞĬĮĶŃĽŅĬȮŐĸŃĔŅĶĭńħĔĶňȮŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅĬňŘěŃėĸŀĭėĸŋĴĩŉĚľĸńĔĔŅĶȮŐĸŃĨńĺŐĮĶĪňŗĽŜŅėńĠ ĔŅĶ
ĮĶńĭĨńŘĚŏĮĸĺœĲȮĶĺĴĩŉĚĔŅĶŒĝƟŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĔƠĽȮĔŅĶŐĸƞĬĮĶŃĽŅĬȮŐĸŃĔŅĶ
ĭńħĔĶňȮŒĬŀŋĨĽŅľĔĶĶĴȮŐĸŃŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶȮėĺŅĴŏĕƟŅŒĬŒěĔŅĶėĺĭėŋĴėŋĦĳŅı 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

101 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

This course will introduce the safety rules for the gas welding, brazing and 
soldering process. This course will cover the issues with dealing whit the principle of gas 
welding, the adjustment of flame, the applicationȮand quality control of gas welding, brazing 
and soldering process in industrial, and equipment of the process. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/,ȮĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĔƠĽȮĔŅĶŐĸƞĬĮĶŃĽŅĬȮŐĸŃĔŅĶĭńħĔĶň 

0,ȮĽŅĴŅĶĩŀīŇĭŅĵĴŅĨĶģŅĬĽŅĔĸĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĔƠĽȮĔŅĶŐĸƞĬĮĶŃĽŅĬȮŐĸŃĔŅĶ
ĭńħĔĶň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1,ȮĽŅĴŅĶĩĮĶńĭĨńŘĚĨńĺŐĮĶŐĸŃĭƞĚĝňŘįĸĔĶŃĪĭĕŀĚĨńĺŐĮĶ 
 
PRE 4/..5 ĔŅĶŏĨĶňĵĴĶŀĵĨƞŀĽŜŅľĶńĭĚŅĬŏĝŊŗŀĴ     /Ȯ(/-.-1) 
  &Welding joint and preparation' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐĭƞĚĮĶŃŏĳĪĕŀĚĶŀĵĨƞŀŒĬĔŅĶŏĝŊŗŀĴȮĶŌĮŐĭĭŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŌĮŐĭĭĕŀĚĶŀĵĨƞŀȮĔńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĨƞŅĚȮŕȮȮĬŀĔěŅĔĬňŘĵńĚŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭĕńŘĬĨŀĬĔŅĶ
ŏĨĶňĵĴĶŀĵĨƞŀĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚĔĸȮŐĸŃĔĶŃĭĺĬĨńħőħĵŒĝƟėĺŅĴĶƟŀĬȮĪńŘĚĬňŘįŌƟŏĕƟŅĶńĭ
ĔŅĶĻŉĔļŅěŃĽŅĴŅĶĩŏĕƟŅŒěȮŐĸŃŏĸŊŀĔŒĝƟĮĶŃŏĳĪĕŀĚĶŀĵĨƞŀœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴ 

The welding joint and preparation course is designed to teach students about 
the type and the classified of welding joint and preparation. Also, study of the joint preparation 
technique includes machining, thermal cutting. The student can understand how to select the 
suitable joint type and joint preparation for each welding.   

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĮĶŃŏĳĪŐĸŃĕƟŀħňĕƟŀħƟŀĵĕŀĚĶŀĵĨƞŀŏĝŊŗŀĴŐĨƞĸŃĝĬŇħ 
0,ȮĽŅĴŅĶĩĽŊŗŀĽŅĶőħĵŒĝƟĽńĠĸńĔļĦƢĶŀĵĨƞŀŏĝŊŗŀĴ 
1,ȮĽŅĴŅĶĩŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶĨńħŏĨĶňĵĴŐĸŃĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĶŀĵĨƞŀŏĝŊŗŀĴ 

 
PRE 4/..6 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵėĺŅĴĨƟŅĬĪŅĬ     /Ȯ(/-.-1) 
  &Resistance welding process' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵėĺŅĴĨƟŅĬĪŅĬȮĨńĺŐĮĶĽŜŅėńĠĕŀĚĔĶŃĭĺĬĔŅĶ
ŏĝŊŗŀĴȮĔŅĶŏĝŊŗŀĴŒĬĺńĽħŋĝĬŇħĨƞŅĚȮŕȮȮŏėĶŊŗŀĚŏĝŊŗŀĴħƟĺĵėĺŅĴĨƟŅĬĪŅĬĝĬŇħěŋħȮŀŋĮĔĶĦƢŐĸŃĺńĽħŋĪňŗŏĔňŗĵĺĕƟŀĚȮėĺŅĴ
ĮĸŀħĳńĵŒĬĔŅĶŏĝŊŗŀĴȮĔŅĶŏĝŊŗŀĴħƟĺĵėĺŅĴĨƟŅĬĪŅĬŐĭĭőĮĶŏěĔĝńŗĬȮĔŅĶŏĝŊŗŀĴĽĸńĔŏĔĸňĵĺŐĸŃĬńĪȮĕƟŀĭĔıĶƞŀĚŒĬ
ĔŅĶŏĝŊŗŀĴȮĔŅĶĪħĽŀĭŐĭĭĪŜŅĸŅĵŐĸŃŐĭĭœĴƞĪŜŅĸŅĵĽĳŅıĽŜŅľĶńĭĶŀĵŏĝŊŗŀĴħƟĺĵėĺŅĴĨƟŅĬĪŅĬ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

102 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

Fundamental of resistance welding process. Imported process variables. 
Resistance welding in various materials. Resistance welding machine equipment and related 
materials. Resistance welding safety. Projection welding, bolt and nut welding. Welding 
defects. Destructive and non-destructive testing for resistance welding. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵėĺŅĴĨƟŅĬĪŅĬ 
0,ȮĽŅĴŅĶĩĮĶńĭĨńŘĚĨńĺŐĮĶĔŅĶŏĝŊŗŀĴėĺŅĴĨƟŅĬĪŅĬ 
1,ȮĽŅĴŅĶĩĭƞĚĝňŘĩŉĚėŋĦĳŅıĕŀĚĶŀĵŏĝŊŗŀĴėĺŅĴĨƟŅĬĪŅĬ 

 
PRE 4/.// ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵŏĸŏĞŀĶƢ      /Ȯ(/-.-1) 
  &Laser welding' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

ĪķļĢňŐĸŃĔŅĶŒĝƟĚŅĬŏĸŏĞŀĶƢŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴőħĵŒĝƟıĸńĚĚŅĬėĺŅĴŏĕƟĴĽŌĚŀŊŗĬȮȮŕȮȮĔŅĶ
įĸŇĨőħĵŒĝƟŐĽĚŏĸŏĞŀĶƢȮėŋĦĽĴĭńĨŇĕŀĚŀĬŋĳŅėŐĽĚ-ėĸŊŗĬȮėĺŅĴĽńĴıńĬīƢŏĭŊŘŀĚĨƟĬȮĮĢŇĽńĴıńĬīƢĕŀĚŐĽĚĔńĭĺńĽħŋȮĔŅĶ
ħŌħĔĸŊĬŐĸŃĮĸƞŀĵıĸńĚĚŅĬěŅĔĔŅĶĔĶŃĨŋƟĬȮľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĕŀĚŏĸŏĞŀĶƢȮĮĶŃŏĳĪĕŀĚŏĸŏĞŀĶƢȮŏĸŏĞŀĶƢĪńŗĺœĮȮ
ŏĸŏĞŀĶƢėŅĶƢĭŀĬœħŀŀĔœĞħƢȮĬŇőŀŏħŏĬňĵĴŐĵėŏĸŏĞŀĶƢȮĔŅĶĽŃĪƟŀĬŐĸŃĔŅĶĔĶŃěŅĵĕŀĚŐĽĚȮĸńĔļĦŃĶŌĮĶƞŅĚĕŀĚ
ŏĸĬĽƢȮĔŅĶĮĶńĭĮĶŋĚıŊŘĬįŇĺĚŅĬȮĔĶŃĭĺĬĔŅĶįĸŇĨőħĵŒĝƟŏĸŏĞŀĶƢȮėŋĦĸńĔļĦŃĕŀĚĸŜŅŐĽĚŏĸŏĞŀĶƢȮėĺŅĴĮĸŀħĳńĵ
ŒĬĔŅĶŒĝƟŏĸŏĞŀĶƢ 

Theory and practices in laser and other high energy density welding processes. 
Overview of laser material processing. Light - particle/wave nature. Basic relationships. Light-
Matter Interaction: Absorption and Stimulated emission. Fundamental Laser Concepts. Laser 
types overview. CO2 Lasers. Nd:YAG Lasers. Reflection and refraction of light. Geometric Optics. 
Beam characteristics. Gaussian beam focusing. Optical Components. Laser Welding, Laser 
Cutting. Surface treatment. Laser Processing Systems. Laser beam characterization. Laser 
Safety. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĪķļĢňĕŀĚŐľĸƞĚıĸńĚĚŅĬŏĸŏĞŀĶƢĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴ 
0,ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĝŊŗŀĴħƟĺĵŏĸŏĞŀĶƢŒĬĔŅĶįĸŇĨ 
1,ȮĽŅĴŅĶĩŐĽħĚŐĬĺėŇħŒĬĔŅĶĬŜŅœĮŒĝƟĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵŏĸŏĞŀĶƢ 

 
PRE 4/.12 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĽĴńĵŒľĴƞ      /Ȯ(/-.-1) 
  &Modern joining processes' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

103 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

ĶŅĵĺŇĝŅĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĽĴńĵŒľĴƞȮěŃĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅŏĶňĵĬĶŌƟĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĪňŗĴňėĺŅĴ
ĪńĬĽĴńĵȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĪňŗĪńĬĽĴńĵĔńĭĺńĽħŋĨƞŅĚȮŕȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĝŊŗŀĴŒĬĽĳŅĺŃĕŀĚŐĕŖĚȮ
ĔŅĶĵŉħĨŇħĕŀĚŀŃĨŀĴȮĔŅĶŏĝŊŗŀĴŏĵŖĬȮĔŅĶŏĝŊŗŀĴőħĵĔŅĶĶňħȮĔŅĶŏĝŊŗŀĴőħĵŒĝƟėĺŅĴħńĬȮĔŅĶŏĝŊŗŀĴőħĵŒĝƟŐĶĚŏĽňĵħ
ĪŅĬȮĔŅĶŏĝŊŗŀĴőħĵŒĝƟėĸŊŗĬŀńĸĨĶŅőĞĬŇėȮĔŅĶŏĝŊŗŀĴőħĵĔŅĶŐıĶƞȮĔŅĶŏĝŊŗŀĴőħĵŀŅĻńĵĔŅĶĶŃŏĭŇħȮĔŅĶŏĝŊŗŀĴőħĵ
ŀŅĻńĵėĺŅĴĨƟŅĬĪŅĬȮĔŅĶŏĝŊŗŀĴħƟĺĵėĺŅĴĶƟŀĬěŅĔĶńĚĽňŀŇĬĲĶŅŏĶħȮĔŅĶŏĝŊŗŀĴħƟĺĵėĺŅĴĶƟŀĬěŅĔĔŅĶŏľĬňŗĵĺĬŜŅ
ĪŅĚœĲĲƚŅ 

The Fundamental of Modern joining processes course is designed to teach 
students about the type and the application of modern joining processes. Also, the selection 
of a modern joining processes for each material. The applications of modern joining process 
includeȮAtomic joining, Cold welding, Roll welding, Pressure welding, Friction welding, 
Ultrasonic welding, Diffusion welding, Explosion welding, Resistance welding, Infrared heat 
welding, Induction welding. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĪķļĢňĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĝńŘĬĽŌĚŐĭĭĨƞŅĚ 
1,ȮĽŅĴŅĶĩŐĽħĚŐĬĺėŇħŒĬĔŅĶĬŜŅœĮŒĝƟĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĝńŘĬĽŌĚŐĭĭĨƞŅĚȮŕȮ 

 
PRE 4/.13 ľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ   /Ȯ(/-.-1) 
  &Robotics and automation for welding' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8ȮœĴƞĴň 

ĶŅĵĺŇĝŅľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĴŋƞĚŏĬƟĬŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ŏĶňĵĬĶŌƟĔŅĶĮĶńĭĨńŘĚŐĸŃŀƞŅĬėƞŅĨńĺŐĮĶŒĬĔŅĶŏĝŊŗŀĴěŅĔľŋƞĬĵĬĨƢȮŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽŜŅľĶńĭĔŅĶĽńŗĚĔŅĶ
ľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŒĝƟĚŅĬĕŀĚĶŃĭĭŀńĨőĬĴńĨŇĽŜŅľĶńĭ
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŒĬĮƤěěŋĭńĬȮŐĸŃŒĬŀĬŅėĨ 

Robotics and automation for weldingȮcourse is designed to provide students 
with training in adjusting and acquiring welding parameters from robot. Programming and 
operation in robot and automatic welding systems. Importance of automation and robot in 
industrial application for present and future needs. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵŀŋĮĔĶĦƢŀńĨőĬĴńĨŇŐĸŃľŋƞĬĵĬĨƢĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
0,ȮĽŅĴŅĶĩėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵľŋƞĬĵĬĨƢľĶŊŀĶŃĭĭŀńĨőĬĴńĨŇ 
1,ȮĽŅĴŅĶĩŐĽħĚŐĬĺėŇħŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶŏĝŊŗŀĴŒľƟŏĮƦĬĶŃĭĭŀńĨőĬĴńĨŇ 

 
PRE 4/.0/ ĔŅĶĺŇŏėĶŅŃľƢŀŅĶƢĔŐĸŃĔŅĶĩƞŅĵőŀĬőĸľŃ     /Ȯ(/-.-1) 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

104 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

  &Arc and metal transfer analysis' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8ȮœĴƞĴň 

ĶŅĵĺŇĝŅĔŅĶĺŇŏėĶŅŃľƢŀŅĶƢĔŐĸŃĔŅĶĩƞŅĵőŀĬĬŘŜŅőĸľŃȮĴŋƞĚŏĬƟĬŒľƟįŌƟŏĶňĵĬœħƟĪĶŅĭĩŉĚľĸńĔĔŅĶĕŀĚ
ĔŅĶĩƞŅĵőŀĬĬŘŜŅőĸľŃĪňŗŏĔŇħĕŉŘĬŒĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔőĸľŃŐĔƠĽėĸŋĴȮĝĬŇħĕŀĚŐĶĚĔĶŃĪŜŅĨƞŅĚȮŕȮĪňŗŏĔŇħĕŉŘĬĔńĭ
ľĵħĬŘŜŅőĸľŃįĸĔĶŃĪĭĕŀĚĝĬŇħĕŀĚŐĔƠĽĮĔėĸŋĴȮŐĸŃĨńĺŐĮĶĽŜŅėńĠĨƞŅĚȮŕȮĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀĶŌĮŐĭĭĔŅĶĩƞŅĵ
őŀĬĬŘŜŅőĸľŃȮĬŀĔěŅĔĬňŘįŌƟĪňŗŏĕƟŅĶńĭĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶĬňŘěŃĽŅĴŅĶĩŏĕƟŅŒěĩŉĚĔŅĶŐĭƞĚĮĶŃŏĳĪĕŀĚĔŅĶĩƞŅĵőŀĬ
ĕŀĚĬŘŜŅőĸľŃȮĔĸœĔĔŅĶŏĔŇħĔŅĶĩƞŅĵőŀĬĶŌĮŐĭĭĨƞŅĚȮŕȮȮĶĺĴĩŉĚľĸńĔĔŅĶŐĸŃŏĪėĬŇėŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩƞŅĵőŀĬ
ĕŀĚĬŘŜŅőĸľŃħƟĺĵĔŅĶŒĝƟĔĸƟŀĚĩƞŅĵĳŅıėĺŅĴŏĶŖĺĽŌĚȮŐĸŃŀŋĮĔĶĦƢĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

Arc and metal transfer analysis course is designed to teach students about the 
principle of metal transfer modes in Gas Metal Arc Welding process, force action on the metal 
droplets, the influences of shielding gas compositions and welding parameters on the 
transport phenomena in the metal droplets. Also, the student will be able to understand the 
classification of metal transfer mode, the mechanism of metal transfer, the advantage and 
disadvantage of each metal transfer modes and the metal transfer observation techniques by 
using high-speed camera and optical equipment. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĮĶŃŏĳĪĕŀĚĔŅĶĩƞŅĵőŀĬĕŀĚĬŘŜŅőĸľŃĪňŗŏĔŇħĕŉŘĬŒĬĶŃľĺƞŅĚĔŅĶŏĝŊŗŀĴ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĝĬŇħŐĶĚĔĶŃĪŜŅĪňŗŏĔŇħĕŉŘĬĔńĭľĵħĬŘŜŅőĸľŃĪňŗŏĔŇħĕŉŘĬ 
1,ȮĽŅĴŅĶĩŀīŇĭŅĵĩŉĚįĸĕŀĚŐĶĚĔĶŃĪŜŅĝĬŇħĨƞŅĚȮŕȮĪňŗŏĔŇħĕŉŘĬŐĸŃĽƞĚįĸĨƞŀĶŌĮŐĭĭĔŅĶĩƞŅĵőŀĬ
ĬŘŜŅőĸľŃ 
2,ȮĽŅĴŅĶĩŀŀĔŐĭĭĺŇīňĔŅĶŐĸŃĔŅĶŒĝƟŀŋĮĔĶĦƢŒĬĔŅĶĨĶĺěĽŀĭŐĸŃĺŇŏėĶŅŃľƢĔŅĶĩƞŅĵőŀĬĬŘŜŅ
őĸľŃ 

 
PRE 61999 ľńĺĕƟŀıŇŏĻļħƟŅĬŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ    /Ȯ(/-.-1) 
   (Special Topics in Welding Technology and Processes) 
   ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
   ĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴȮĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮıńĥĬŅĔŅĶ
ŐĸŃŐĬĺőĬƟĴŒĬŀĬŅėĨĕŀĚŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮŐĸŃľńĺĕƟŀŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
   Case study of welding technology, case study of welding process, evolution 
and future trend of welding technology and welding processes, and other related topics 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĩŉĚėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĪňŗĪńĬĽĴńĵ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

105 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

0,ȮĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĔńĭȮĺńĽħŋȮĔŅĶŀŀĔŐĭĭȮŐĸŃĔŅĶ
ĨĶĺěĽŀĭ 
1,ȮĽŅĴŅĶĩŏĽĬŀĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļŒľĴƞȮŕȮȮľĶŊŀĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňŐĸŃ
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
2,ȮĽŅĴŅĶĩŐĽħĚŐĬĺėŇħĨƞŀĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļ 
3,ȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļŏıŇŗĴŏĨŇĴ 
4,ȮĽŅĴŅĶĩŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃĽĶŋĮĕƟŀĴŌĸĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļ 
 

ĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 

PRE 62001Ȯ ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚŏľĸŖĔĔĸƟŅ   /Ȯ(1-0-3) 
  (Manufacturing of metal and classification of steels) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň  
 ľĸńĔĽŌĨĶĔĶŃĭĺĬĔŅĶįĸŇĨȮŐĸŃĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚŏľĸŖĔĔĸƟŅěŃŒľƟėĺŅĴĽŜŅėńĠĔńĭ
ľĸńĔĔŅĶŐĸŃĪķļġňĔŅĶŐĮĶĶŌĮĺńĽħŋȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔŅĶŐĮĶĶŌĮĝŇŘĬĽƞĺĬĨƞŅĚȮŕȮȮőħĵĴňĔŅĶĺŇŏėĶŅŃľƢĕńŘĬĨŀĬ
ŐĸŃĺŇīňĔŅĶŒĬĔŅĶŐĮĶĶŌĮĝŇŘĬĽƞĺĬĨƞŅĚȮŕȮȮĶŅĵĺŇĝŅĬňŘěŃĴňĔŅĶŀīŇĭŅĵĩŉĚĔĶŃĭĺĬĔŅĶįĸŇĨĮĶŃŏĳĪĨƞŅĚȮŕȮŏĝƞĬȮ
ĔĶŃĭĺĬĔŅĶľĸƞŀőĸľŃȮĔŅĶĭĺĬĔŅĶĕŉŘĬĶŌĮőĸľŃȮĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮŐĸŃĔĶŃĭĺĬĔŅĶŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĪňŗ
ěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŐĮĶĶŌĮĝŇŘĬĚŅĬȮĶŅĵĺŇĝŅĬňŘĵńĚœħƟĴňĔŅĶĔĸƞŅĺĩŉĚĔŅĶėĺĭėŋĴėŋĦĳŅıȮŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĕŀĚĔĶŃĭĺĬĔŅĶįĸŇĨĨƞŅĚȮŕȮȮĬŀĔěŅĔĬňŘĬńĔĻŉĔļŅěŃĴňėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚŏľĸŖĔĔĸƟŅĪňŗĴň
ĔŅĶŒĝƟĚŅĬŒĬŀŋĨĽŅľĔĶĶĴĨƞŅĚȮŕȮȮ 

 This course focuses on basic and applied sciences in processing of materials. 
Specifically, effects of processing on the manufactured parts, selection of processing methods, 
and their relationship with material properties will be discussed. This course will offer a 
detailed understanding of manufacturing processes used in industry such as casting, molding, 
forming, cutting, and welding and will relate the design requirements of a part to the possible 
manufacturing processes. The course also includes quality assurance of manufactured parts 
by inspection and testing. It will also discuss how the material properties of a product control 
the spectrum of manufacturing processes. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚŏľĸŖĔĔĸƟŅ 
1,ȮĽŅĴŅĶĩĮĶŃŏĴŇĬĽĴĭńĨŇŏľĸŖĔĔĸƟŅĪňŗŏľĴŅŃĽĴĔńĭĔŅĶĬŜŅœĮŒĝƟĚŅĬ 

 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

106 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

PRE 62002Ȯ ŐįĬĳŌĴŇĕŀĚŏĲĽŐĸŃĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚĺńĽħŋĔĸŋƞĴŏľĸŖĔ  /Ȯ(1-0-3) 
  (Phase diagrams and Heat treatment of ferro-alloys) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 ĶŅĵĺŇĝŅŐįĬĳŌĴŇĕŀĚŏĲĽȮŐĸŃĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚĺńĽħŋĔĸŋƞĴŏľĸŖĔȮĴŋƞĚŏĬƟĬŒľƟįŌƟŏĕƟŅĶńĭ
ĔŅĶĻŉĔļŅŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬȮĮĶŃŏĳĪĕŀĚĔĶĶĴĺŇīňĪŅĚ
ėĺŅĴĶƟŀĬȮőħĵĴňĔŅĶĴŋƟĚŏĬƟĬĔŅĶŏĸŊŀĔĝƞĺĚĕŀĚŀŋĦľĳŌĴŇĪňŗĽŜŅėńĠŒĬĔŅĶŀĭŒľƟėĺŅĴĶƟŀĬĨƞŀĺńĽħŋȮŐĸŃĨńĺŐĮĶĨƞŅĚȮȮ
ŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚĔĶŃĭĺĬĔŅĶŀĭŒľƟėĺŅĴĶƟŀĬȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĻŉĔļŅėĺĭėŌƞœĮĔńĭ
ĔŅĶĻŉĔļŅŐįĬĳŌĴŇĕŀĚŏĲĽȮĕŀĚĺńĽħŋŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮŏıŊŗŀŒľƟĔŅĶŏĸŊŀĔĕńŘĬĨŀĬŐĸŃĔŅĶŏĸŊŀĔĝƞĺĚĕŀĚŀŋĦľĳŌĴŇ
ĴňėĺŅĴŏľĴŅŃĽĴŐĸŃĩŌĔĨƟŀĚ ĶĺĴĩŉĚŏĕƟŅŒěĔĸœĔĕŀĚĔŅĶŏĨŇĴīŅĨŋőĸľŃįĽĴŒĬŏľĸŖĔĔĸƟŅ 

 Phase diagrams and Heat treatment of ferro-alloys course designed to provides 
thorough knowledge of the fundamental principles of various types of heat treatment 
processes and the critical process parameters involved and also guidelines for trouble 
shooting. The students gain knowledge about temperature ranges for each type of heat 
treatment. Also, students will study the phase diagram, this course is intended to make the 
students familiarize with binary and ternary phase diagrams and the effect of alloying elements 
in steel. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭŏĲĽĕŀĚĺńĽħŋĔĸŋƞĴŏľĸŖĔŏĮĶňĵĭŏĪňĵĭĔńĭŐįĬĳŌĴŇĕŀĚŏĲĽ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĲĽĪňŗŏĔŇħěŅĔėĺŅĴĶƟŀĬ 
1,ȮĽŅĴŅĶĩĔŜŅľĬħĝƞĺĚŀŋĦľĳŌĴŇŐĸŃĕńŘĬĨŀĬĔŅĶėĺĭėŋĴėĺŅĴĶƟŀĬŏıŊŗŀĮĶńĭĽĴĭńĨŇĺńĽħŋ 
ĔĸŋƞĴŏľĸŖĔ 

 
PRE 62003Ȯ ĔŅĶĪħĽŀĭĺńĽħŋŐĭĭĪŜŅĸŅĵĽĳŅı     /Ȯ(1-0-3) 
  (Destructive testing of materials) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĻŉĔļŅŏĔňŗĵĺĔńĭľĸńĔĔŅĶĔŅĶĪħĽŀĭĺńĽħŋŏĭŊŘŀĚĨƟĬȮĨĶĺěĽŀĭĺńĽħŋŐĸŃĚŅĬ
ŏĝŊŗŀĴőħĵĔŅĶĪŜŅĸŅĵĽĳŅıȮħƟĺĵĺŇīňĔŅĶĨňľńĔȮĔħľńĔħńħőėƟĚȮĪħĽŀĭŐĶĚĔĶŃŐĪĔȮĪħĽŀĭėĺŅĴŐĕŖĚȮĪħĽŀĭŐĶĚ
ħŉĚĨŅĴĴŅĨĶģŅĬĽŅĔĸȮȮŐĸŃĨŅĴľĸńĔėĺŅĴĮĸŀħĳńĵŐĸŃŀŅĝňĺŀĬŅĴńĵ   

 Destructive testing of materialsȮcourses designed to provides student 
understand the principles of testing of materials using nick break test, impact testing, bending 
test, hardness test. This course also emphasizes the testing of material using destructive testing 
technique followed international standard and occupational safety and health management 
system. 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

107 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴŏĔňŗĵĺĕƟŀĚĕŀĚĔŅĶĪħĽŀĭĺńĽħŋŐĭĭĪŜŅĸŅĵĽĳŅıĔńĭĽĴĭńĨŇĕŀĚĺńĽħŋ 
0,ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĺŇīňĔŅĶĪħĽŀĭĺńĽħŋŐĭĭĪŜŅĸŅĵĽĳŅıĨŅĴĴŅĨĶģŅĬĽŅĔĸ 
 

PRE 620/1 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬ     /Ȯ(1-0-3) 
  (WeldingȮmetallurgy: Carbon steel) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 ĶŅĵĺŇĝŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬŀŀĔŐĭĭŒľƟĬńĔĻŉĔļŅœħƟĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒě
ŏĔňŗĵĺĕƟŀĚĔńĭĺńĽħŋŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬȮĶĺĴĩŉĚėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬȮŐĸŃĪňŗĽƞĚįĸĨƞŀĔŅĶŏĝŊŗŀĴȮ
ŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴĺńĽħŋŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬȮĬŀĔěŅĔĬňŘĬńĔĻŉĔļŅěŃĴňėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭőĸľŃ
ĺŇĪĵŅĔŅĶŏĝŊŗŀĴĕŀĚĺńĽħŋŏľĸŖĔȮŐĸŃŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬȮĶĺĴĩŉĚĔŅĶŏĸŊŀĔĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭ
ĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬ 

 This course is designed to provides student understand the Introduction to 
carbon and characterization of weld structures including welding metallurgy and weldability 
of carbon steel. Also, student will be understanding of the metallurgical processes occurring 
in welding of iron carbon alloysȮand the principles of alloying, the structures of alloys, phase 
diagrams and compounds in diagrams. Student can select the suitable welding process for 
carbon steel. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚėŋĦĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬŏĴŊŗŀįƞŅĬĔŅĶŏĝŊŗŀĴ 
1,ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĨńĺŐĮĶĔŅĶŏĝŊŗŀĴĪňŗėŅħľĺńĚĩŉĚįĸĔĶŃĪĭĨƞŀėŋĦĽĴĭńĨŇĕŀĚŏľĸŖĔ 
ĔĸƟŅėŅĶƢĭŀĬ 

PRE 620/2 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚ    /Ȯ(1-0-3) 
  (WeldingȮmetallurgy: High strength steel) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 ĶŅĵĺŇĝŅĬňŘĴŋƞĚŏĬƟĬĻŉĔļŅŏĔňŗĵĺĔńĭėŋĦĸńĔļĦŃĪŅĚĔŅĵĳŅıĕŀĚĺńĽħŋŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚȮ
ĮĶŃŏĳĪȮŐĸŃĔĶĶĴĺŇīňĔŅĶŏĝŊŗŀĴĕŀĚĺńĽħŋŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĴŋƞĚŏĬƟĬĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭőĸľŃĺŇĪĵŅĚŅĬŏĝŊŗŀĴĕŀĚŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚȮįĸĔĶŃĪĭĪŅĚėĺŅĴĶƟŀĬěŅĔĔŅĶŏĝŊŗŀĴĪňŗĽƞĚįĸĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚĕŀĚĺńĽħŋȮŐĸŃĮĶŃŏĳĪĕŀĚĔŅĶŏĔŇħĕƟŀĭĔıĶƞŀĚŒĬĚŅĬŏĝŊŗŀĴĺńĽħŋŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚ
ĽŌĚ 

 This course is designed to provides student understand the physical metallurgy 
of high strength steels, type on high strength steel, introduction to welding processes for high 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

108 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

strength steel. Also, this course emphasizes the welding metallurgy of high strength steels 
materials and the effect of weld thermal cycles on the stability of phases, solidification 
behavior, segregationȮand hot cracking susceptibility 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚėŋĦĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚŏĴŊŗŀįƞŅĬ 
ĔŅĶŏĝŊŗŀĴ 
1,ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĨńĺŐĮĶĔŅĶŏĝŊŗŀĴĪňŗėŅħľĺńĚĩŉĚįĸĔĶŃĪĭĨƞŀėŋĦĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅėĺŅĴ
ŐĕŖĚŐĶĚĽŌĚ 

 
PRE 620/3 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴ     1Ȯ(0-0-4) 
  (Welding metallurgy: Stainless steel) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 őĸľŃĺŇĪĵŅĚŅĬŏĝŊŗŀĴȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴĕŀĚŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴėŋĦĸńĔļĦŃĕŀĚ
őėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴŏĭŊŘŀĚĨƟĬȮŏĲĽœħŀŃŐĔĶĴȮŏľĸŖĔ+őėĶŏĴňĵĴȮŐĸŃȮŏľĸŖĔ+őėĶŏĴňĵĴ+ėŅĶƢĭŀĬȮőĸľŃĺŇĪĵŅĚŅĬ
ŏĝŊŗŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴĕŀĚŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴĔĸŋƞĴŏĲŀĶƢĶŇĨŇėȮĴŅĶƢŏĪĬĞŇĨŇėȮŀŀĽŏĨĬĬŇĨŇėȮŐĸŃ
ŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴĪňŗĝŋĭŐĕŖĚőħĵĔŅĶĨĔĨŃĔŀĬįĸŉĔȮĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴĔńĭĺńĽħŋŀŊŗĬȮıķĨŇĔĶĶĴĔŅĶĔńħĔĶƞŀĬ
ĕŀĚĚŅĬŏĝŊŗŀĴŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴ 

 Welding metallurgy and weldability of stainless steels. Basic character of weld 
structures in stainless steel. Fe-Cr and Fe-Cr-C phase diagrams. Welding metallurgy and 
weldability of ferritic stainless steels, martensitic stainless steels, austenitic stainless steels, 
duplex stainless steels, and precipitation-hardened stainless steels. Dissimilar joining with 
stainless steels. Corrosion behavior of welded stainless steels. Welding.  

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚėŋĦĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴ 
1,ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĨńĺŐĮĶĔŅĶŏĝŊŗŀĴĪňŗėŅħľĺńĚĩŉĚįĸĔĶŃĪĭĨƞŀėŋĦĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴ  

 
PRE 620/2 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬĽŌĚ    /Ȯ(1-0-3) 
  (Welding metallurgy: Heat resistance steel) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 őĸľŃĺŇĪĵŅĚŅĬŏĝŊŗŀĴȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴĕŀĚŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬĽŌĚȮ
ėŋĦĸńĔļĦŃĕŀĚőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬĽŌĚŏĭŊŘŀĚĨƟĬȮŏĲĽœħŀŃŐĔĶĴĕŀĚȮŏľĸŖĔ+őėĶŏĴňĵĴ+őĴ



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

109 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

ĸŇĭħŇĬńĴ+ĪńĚĽŏĨĬȮőĸľŃĺŇĪĵŅĚŅĬŏĝŊŗŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬĽŌĚȮĔŅĶŏĝŊŗŀĴĨƞŀ
ĔńĭĺńĽħŋĨƞŅĚĝĬŇħȮıķĨŇĔĶĶĴĔŅĶėŊĭĕŀĚĺńĽħŋĪňŗŀŋĦľĳŌĴŇĽŌĚȮėŋĦĽĴĭńĨŇħƟŅĬėĺŅĴŐĕŖĚŐĶĚĪňŗŏĮƦĬĲƤĚĔƢĝńĬĕŀĚ
ŀŋĦľĳŌĴŇ 

 Welding metallurgy and weldability of heat resistance steels. Basic character of 
weld structures in heat resistance steels. Fe-Cr-Mo-W phase diagrams. Welding metallurgy and 
weldability of heat resistance steels. Dissimilar joining. Creep behavior of material and 
weldmentȮat high temperature. Strength property as function of temperature. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬĽŌĚ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚėŋĦĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬĽŌĚ 
1,ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĨńĺŐĮĶĔŅĶŏĝŊŗŀĴĪňŗėŅħľĺńĚĩŉĚįĸĔĶŃĪĭĨƞŀėŋĦĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅĪĬ
ėĺŅĴĶƟŀĬĽŌĚ 

 
PRE 620/3 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴĺńĽħŋįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ    /Ȯ(1-0-3) 
  (WeldingȮmetallurgy: Non-ferrous alloys) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 ĶŅĵĺŇĝŅĔŅĶŏĝŊŗŀĴĺńĽħŋőĸľŃįĽĴıŇŏĻļȮŏĮƦĬĺŇĝŅĪňŗŏĬƟĬŏĬŊŘŀľŅŒľƟĬńĔŏĶňĵĬœħƟŏĶňĵĬĶŌƟĪķļġň
ıŊŘĬģŅĬŏĔňŗĵĺĔńĭĺńĽħŋőĸľŃįĽĴıŇŏĻļĪňŗĴňĔŅĶŒĝƟĚŅĬŒĬŀŋĨĽŅľĔĶĶĴȮĨńĺŀĵƞŅĚŏĝƞĬĺńĽħŋĬŇŏĔŇĸįĽĴȮĺńĽħŋœĪŏĪŏĬňĵĴ
įĽĴȮĺńĽħŋŀĸŌĴŇŏĬňĵĴįĽĴȮĺńĽħŋĪŀĚŐħĚįĽĴȮŐĸŃĺńĽħŋőėĭŀĸĨƢįĽĴŏĮƦĬĨƟĬȮŏĬŊŘŀľŅĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅĬňŘěŃĴňĔŅĶ
ĔĸƞŅĺĩŉĚŏĬŊŘŀľŅĕŀĚľĸńĔĔŅĶĪŅĚħƟŅĬőĸľŃĺŇĪĵŅıŊŘĬģŅĬĕŀĚĺńĽħŋőĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔȮőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴȮ
ŐĸŃőėĶĚĽĶƟŅĚěŋĸĳŅėĕŀĚŏĬŊŘŀőĸľŃŏĝŊŗŀĴȮŐĸŃĭĶŇŏĺĦĔĶŃĪĭĶƟŀĬĕŀĚĺńĽħŋŒĬĔĸŋƞĴħńĚĔĸƞŅĺȮĬŀĔěŅĔĬňŘěŃĴň
ŏĬŊŘŀľŅĪňŗėĺĭėŌƞœĮĔńĭĨńĺŐĮĶĔŅĶŏĝŊŗŀĴȮŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıĔŅĶŏĝŊŗŀĴĪňŗĽƞĚįĸĨƞŀĽĴĭńĨŇĪŅĚĔĸȮŐĸŃĔŅĶŒĝƟ
ĚŅĬĕŀĚĺńĽħŋőĸľŃįĽĴıŇŏĻļ 

 The welding of special alloys course is an educational tool which sets an 
industry standard for knowledge of special alloys such as nickel-based alloy, Titanium-alloys, 
Aluminum alloys, Copper-based alloys, and Cobalt-based alloy etc. Providing comprehensive 
information about all aspects regarding special alloys. The course begins at the fundamental 
of welding metallurgy, welded microstructure in the fusion and heat- affected zones of special 
alloys. Welding parameters are correlated to these zones and related to mechanical properties 
of each alloys. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋőĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚėŋĦĽĴĭńĨŇĕŀĚĺńĽħŋőĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 
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1,ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĨńĺŐĮĶĔŅĶŏĝŊŗŀĴĪňŗėŅħľĺńĚĩŉĚįĸĔĶŃĪĭĨƞŀėŋĦĽĴĭńĨŇĕŀĚĺńĽħŋőĸľŃįĽĴ
ĬŀĔĔĸŋƞĴŏľĸŖĔ 

 
PRE 620/6 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŀŃĸŌĴŇŏĬňĵĴŐĸŃŀŃĸŌĴŇŏĬňĵĴŀńĸĸŀĵħƢ   /Ȯ(1-0-3) 
  (Welding metallurgy: Aluminum and aluminum alloys) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĶŅĵĺŇĝŅĔŅĶŏĝŊŗŀĴŀŃĸŌĴŇŏĬňĵĴŐĸŃŀŃĸŌĴŇŏĬňĵĴŀńĸĸŀĵħƢŀŀĔŐĭĭŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃ
ėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĺńĽħŋŀŃĸŌĴŇŏĬňĵĴŐĸŃŀŃĸŌĴŇŏĬňĵĴŀńĸĸŀĵħƢȮĔŅĶŐĭƞĚĮĶŃŏĳĪȮĽĴĭńĨŇĪŅĚĔĸȮĽĴĭńĨŇĪŅĚŏėĴňȮ
ŐĸŃėŋĦĸńĔļĦŃŏĜıŅŃĪňŗĽƞĚįĸĨƞŀėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴȮįĸĔĶŃĪĭĕŀĚėĺŅĴĶƟŀĬěŅĔĔŅĶŏĝŊŗŀĴĪňŗĽƞĚįĸĨƞŀ
őėĶĚĽĶƟŅĚěŋĸĳŅėȮŐĸŃĽĴĭńĨŇĨƞŅĚȮŕȮȮĪňŗŏĮĸňŗĵĬŐĮĸĚœĮȮĶĺĴĩŉĚĕƟŀĭĔıĶƞŀĚĪňŗŀŅěŏĔŇħĕŉŘĬœħƟěŅĔĔŅĶŏĝŊŗŀĴ 

This course is designed to provide student to understand the introductory of 
aluminum and aluminum alloys, their classification, mechanical and chemical properties, and 
specific characteristic that could affect the weldability. Heat from welding process affecting 
microstructures and changes in properties is also discussed including defects that could occur 
from welding.  

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŀŃĸŌĴŇŏĬňĵĴŐĸŃŀŃĸŌĴŇŏĬňĵĴŀńĸĸŀĵħƢ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚěŋĸĳŅėŐĸŃėŋĦĽĴĭńĨŇĕŀĚŀŃĸŌĴŇŏĬňĵĴŐĸŃ
ŀŃĸŌĴŇŏĬňĵĴŀńĸĸŀĵħƢȮĞŉŗĚŏĮƦĬįĸěŅĔĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 

3. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĨńĺŐĮĶĔŅĶŏĝŊŗŀĴĪňŗėŅħľĺńĚĩŉĚįĸĔĶŃĪĭĨƞŀėŋĦĽĴĭńĨŇĕŀĚŀŃĸŌĴŇŏĬňĵĴŐĸŃ
ŀŃĸŌĴŇŏĬňĵĴŀńĸĸŀĵħƢ 

 
PRE 6200/ ĔĸœĔĔŅĶŏĔŇħĔŅĶŐĨĔĶƟŅĺĕŀĚĺńĽħŋŐĸŃĔŅĶĞƞŀĴ    /Ȯ(1-0-3) 
  (Cracking phenomena and repair) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 ĶŅĵĺŇĝŅĔĸœĔĔŅĶŏĔŇħĔŅĶŐĨĔĶƟŅĺĕŀĚĺńĽħŋȮŐĸŃĔŅĶĞƞŀĴĭŜŅĶŋĚŏĮƦĬĺŇĝŅĪňŗĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅĪňŗ
ŏĶŅĻŉĔļŅœħƟŏĕƟŅŒěĩŉĚĔĸœĔĔŅĶŏĔŇħĶŀĵŐĨĔĶƟŅĺŒĬĺńĽħŋŐĸŃĝŇŘĬĚŅĬŏĝŊŗŀĴȮĔŅĶŏĨŇĭőĨĕŀĚĶŀĵŐĨĔĶƟŅĺȮĬŀĔěŅĔĬňŘ
ŏĬŊŘŀľŅĵńĚĴňĔŅĶŏĬƟĬŒľƟįŌƟŏĕƟŅĻŉĔļŅȮŏĕƟŅŒěĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚĶŀĵŐĨĔĶƟŅĺȮĨŜŅŐľĬƞĚĕŀĚĔŅĶŏĔŇħĶŀĵŐĨĔĶƟŅĺȮ
ĔŅĶĺŇŏėĶŅŃľƢľŅĽŅŏľĨŋĕŀĚĶŀĵŐĨĔĶƟŅĺœħƟȮĶĺĴœĮĩŉĚȮĔŅĶŏĸŊŀĔĔĶĶĴĺŇīňŒĬĔŅĶĨĶĺěĽŀĭĶŀĵŐĨĔĶƟŅĺȮŐĸŃĔŅĶ
ŏĸŊŀĔŏĪėĬŇėĽŜŅľĶńĭĔŅĶĞƞŀĴĭŜŅĶŋĚĶŀĵŐĨĔĶƟŅĺĪňŗŏĔŇħĕŉŘĬȮ 

 On completion of the course, the student will understand what factors 
contribute to the formation and growth of crack anomalies on materials and welded products. 
In addition, participants will be able to gather and analyze the type and extent of cracking 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

111 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

found, key operational parameters, material properties, full-scale testing data, and to apply 
industry-recognized engineering methods for developing and recommending appropriate 
remedial action.ȮThe course also includesȮinspection and repair technique. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩěŜŅŐĬĔŐĸŃĶŃĭŋĮĶŃŏĳĪĕŀĚĔŅĶŐĨĔĶƟŅĺĕŀĚĺńĽħŋ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭĽŅŏľĨŋŐĸŃĔĸœĔĔŅĶŏĔŇħĔŅĶŐĨĔĶƟŅĺĕŀĚĺńĽħŋ 
1,ȮĽŅĴŅĶĩŏĸŊŀĔŏĪėĬŇėĪňŗŏľĴŅŃĽĴŏıŊŗŀŏĝŊŗŀĴĞƞŀĴĶŀĵŐĨĔĶƟŅĺ 

 
PRE 40.00Ȯ ľĸńĔĔŅĶĕŀĚĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĽŉĔľĶŀŒĬĺńĽħŋ    1Ȯ(1-.-7) 
  (Introduction to corrosion and wear in materials) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

 ĶŅĵĺŇĝŅıŊŘĬģŅĬĔŅĶĔńħĔĶƞŀĬȮŐĸŃĔŅĶĽŉĔľĶŀŒĬĺńĽħŋŀŀĔŐĭĭŒľƟĬńĔĻŉĔļŅœħƟĴňėĺŅĴŏĕƟŅŒě
ıŊŘĬģŅĬĪňŗĽŜŅėńĠŏĔňŗĵĺĔńĭľĸńĔĔŅĶĕŀĚĮĢŇĔĶŇĵŅœĲĲƚŅŏėĴňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĔŇħĔŅĶĔńħĔĶƞŀĬȮĮĶŃŏĳĪĕŀĚĔŅĶ
ŏĔŇħĔŅĶĔńħĔĶƞŀĬȮĺŇīňĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬĕŀĚőĸľŃȮĳŅıĶĺĴĕŀĚĸńĔļĦŃıŊŘĬįŇĺȮėĺŅĴİƘħȮĔŅĶľĸƞŀĸŊŗĬȮŐĸŃ
ĔŅĶĽŉĔľĶŀĕŀĚőĸľŃȮĔŅĶĮĶńĭĽĳŅııŊŘĬįŇĺȮŐĸŃĔŅĶĝŋĭŏėĸŊŀĭįŇĺĝńŘĬĽŌĚȮŏıŊŗŀĸħĔŅĶĽŉĔľĶŀȮŐĶĚŏĽňĵħĪŅĬȮŐĸŃ
ĔŅĶĔńħĔĶƞŀĬľĶŊŀŀŀĔĞŇŏħĝńŗĬĪňŗıŊŘĬįŇĺȮĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃŏĻĶļģĻŅĽĨĶƢĕŀĚĔŅĶĮĶńĭĽĳŅı
ıŊŘĬįŇĺ 

 The Introduction to corrosion and wear in materials courses designed to 
provides student understand an overview of the principles of electrochemical corrosion, types 
of corrosion, and methods to prevent corrosion of metals. Also, to present an overview of 
surface 
characterization, friction, lubrication, and wear of metals. The course will explore a range of 
surface treatments and advanced coatings that are designed minimize wear, friction, and 
surface oxidation / corrosion. Applications and economics of surface treatments will be 
addressed by means of industrial case study. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩĶŃĭŋĮĶŃŏĳĪĕŀĚĔŅĶĔńħĔĶƞŀĬŐĸŃĽŉĔľĶŀ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĮĢŇĔŇĶŇĵŅĔŅĶĔńħĔĶƞŀĬŐĸŃĽŉĔľĶŀ 
1,ȮĽŅĴŅĶĩŏĸŊŀĔŏĪėĬŇėĪňŗŏľĴŅŃĽĴŏıŊŗŀĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬŐĸŃĽŉĔľĶŀŒĬĺńĽħŋ 

 
PRE 62023 ĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴ     /Ȯ(1-0-3) 
  (Weldability testing) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

112 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

 
 ĬńĔĻŉĔļŅěŃœħƟŏĶňĵĬĶŌƟĩŉĚėĺŅĴĽŜŅėńĠȮĺńĨĩŋĮĶŃĽĚėƢȮľĸńĔĔŅĶȮĕŀĚĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬ

ĔŅĶŏĝŊŗŀĴȮĴňĔŅĶĪħĽŀĭĪňŗľĸŅĔľĸŅĵĪńŘĚĔŅĶĪħĽŀĭŐĭĭĨńĺŐĪĬŐĸŃĔŅĶĪħĽŀĭŐĭĭěŜŅĸŀĚĽĳŅĺŃȮŀīŇĭŅĵĩŉĚ
ĔŅĶĽĶƟŅĚĽĳŅĺŃĔŅĶĵŉħŐĬƞĬŐĸŃĔŅĶĽĶƟŅĚěŋħĻŌĬĵƢĶĺĴėĺŅĴŏėƟĬĽŜŅľĶńĭĔŅĶĪħĽŀĭȮĔŅĶŐĬŃĬŜŅėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĴŋĴĴŀĚĪŅĚőĸľŃĺŇĪĵŅĔńĭįĸĔŅĶĪħĽŀĭȮĞŉŗĚįĸĔŅĶĪħĽŀĭŐĽħĚĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴŏĝŇĚ
ŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĺńĽħŋ 

 The students will learn the important, objectives, and concept of weldability 
testing. There are various types including representative and simulative tests. Conditions for 
creating restraint and stress concentration for the tests are discussed. The relationship 
between the metallurgical aspects and test results are introduced. This would represent the 
comparative weldability among the materials being tested. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ: 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĺńĨĩŋĮĶŃĽĚėƢŐĸŃľĸńĔĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴ 
0,ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĺŇīňĔŅĶľĶŊŀĶŌĮŐĭĭĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴĪňŗŏľĴŅŃĽĴ 
1,ȮĽŅĴŅĶĩĔŜŅľĬħĽĳŅĺŃľĶŊŀŏĚŊŗŀĬœĕŒĬĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴ 
2,ȮĽŅĴŅĶĩĺŇıŅĔļƢĩŉĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴŋĴĴŀĚĪŅĚőĸľŃĺŇĪĵŅŐĸŃįĸĔŅĶĪħĽŀĭ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴ 
3,ȮĽŅĴŅĶĩĮĶŃŏĴŇĬįĸĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴŏĝŇĚŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĺńĽħŋ 

 
PRE 62999  ľńĺĕƟŀıŇŏĻļħƟŅĬĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ   1 (1-0-3) 
  (Special topics in welding materials and metallurgy) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĺńĽħŋĻŅĽĨĶƢŒĬĔŅĶŏĝŊŗŀĴȮĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴȮ
ıńĥĬŅĔŅĶŐĸŃŐĬĺőĬƟĴŒĬŀĬŅėĨĕŀĚĺńĽħŋŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴȮŐĸŃľńĺĕƟŀŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

 Case study of materials in welding, case study of welding metallurgy, evolution 
and future trend of welding materials and metallurgy, and other related topics 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĩŉĚėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴĪňŗĪńĬĽĴńĵ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĽńĴıńĬīƢĕŀĚĺńĽħŋŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴȮĔńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮĔŅĶ
ŀŀĔŐĭĭȮŐĸŃĔŅĶĨĶĺěĽŀĭ 
1,ȮĽŅĴŅĶĩŏĽĬŀĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļŒľĴƞȮŕȮȮľĶŊŀĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃ
ĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 
2,ȮĽŅĴŅĶĩŐĽħĚŐĬĺėŇħĨƞŀĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

113 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

3,ȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļŏıŇŗĴŏĨŇĴ 
4,ȮĽŅĴŅĶĩŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃĽĶŋĮĕƟŀĴŌĸĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļ 

 

ĔĸŋƞĴĺŇĝŅĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 

PRE 41../ ľĸńĔĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĪŅĚĺŇĻĺĔĶĶĴ      / &1-0-3) 
  (Fundamental of welding engineering design) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĪķļġňıŊŘĬģŅĬĕŀĚĶŃĭĭőėĶĚĽĶƟŅĚȮĔŅĶĶńĭŐĶĚĕŀĚĶŀĵŏĝŊŗŀĴȮĽńĠĸńĔļĦƢĚŅĬŏĝŊŗŀĴȮľĸńĔĔŅĶ
ıŊŘĬģŅĬħƟŅĬėĺŅĴŐĕŖĚŐĶĚĕŀĚĺńĽħŋȮľĸńĔĔŅĶŀŀĔŐĭĭŏıŊŗŀĶńĭŐĶĚŒĬĶŀĵŏĝŊŗŀĴȮĔŅĶėŜŅĬĺĦĽŜŅľĶńĭĮĶŃŏĴŇĬĕĬŅħ
ĕŀĚĶŀĵŏĝŊŗŀĴ 

 Basic theory of structural systems, Welding Joint Loading, Welding symbol, 
Fundamentals of the strength of materials, Principle of welding designȮfor loading, Calculation 
for determining dimension of welds.  

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĪķļġňıŊŘĬģŅĬĕŀĚĶŃĭĭőėĶĚĽĶƟŅĚĔŅĶŏĝŊŗŀĴ 
0,ȮĽŅĴŅĶĩėŜŅĬĺĦŐĸŃĮĶŃŏĴŇĬĕĬŅħĶŀĵŏĝŊŗŀĴĨŅĴĕƟŀĔŜŅľĬħĴŅĨĶģŅĬĽŅĔĸŏĭŊŘŀĚĨƟĬ 
1,ȮĽŅĴŅĶĩŀŀĔŐĭĭĶŀĵŏĝŊŗŀĴŏĭŊŘŀĚĨƟĬ 

 
PRE 41..0 ĔŅĶŀŀĔŐĭĭŐĸŃıķĨŇĔĶĶĴĕŀĚĚŅĬŏĝŊŗŀĴĳŅĵŒĨƟĳŅĶŃĚŅĬ    / &1-0-3) 
  (Design and behavior of weldment under loading) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ıķĨŇĔĶĶĴĕŀĚĶŀĵĨƞŀŏĝŊŗŀĴĳŅĵŒĨƟŐĶĚĽĩŇĨĵƢľĶŊŀĪňŗĴňŐĶĚĽĩŇĨĵƢŏĮƦĬľĸńĔȮĳŅĶŃĚŅĬľĬŉŗĚĴŇĨŇȮ
ĳŅĶŃĚŅĬľĸŅĵĴŇĨŇȮėĺŅĴŏĽňĵľŅĵŐĭĭŏĮĶŅŃȮĔŅĶĺŇĭńĨŇŐĭĭŏĮĶŅŃȮĔŅĶŐĵĔĝńŘĬȮĴŅĨĶĔŅĶľĸňĔŏĸňŗĵĚĔŅĶŐĵĔĝńŘĬȮ
ĔŅĶŏĽňĵĽĴħŋĸȮıķĨŇĔĶĶĴĕŀĚĶŀĵĨƞŀŏĝŊŗŀĴĪňŗŀŋĦľĳŌĴŇĨŗŜŅȮıķĨŇĔĶĶĴĕŀĚĶŀĵĨƞŀŏĝŊŗŀĴĳŅĵŒĨƟŐĶĚĔĶŃŐĪĔ 

 Behavior of welded connections under static or predominantly static load, 
Single-axis load, Multi-axis, Brittle failure, brittle fracture, Lamellar tearing Measures to avoid 
lamellar tearing, Stability failure. Behavior of welded connections at low temperatures, 
Behavior of welded connections under impact loads 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĪķļġňĕŀĚıķĨŇĔĶĶĴŐĸŃėĺŅĴŏĽňĵľŅĵĕŀĚĶŀĵŏĝŊŗŀĴŐĭĭĨƞŅĚȮŕȮ 
0,ȮĽŅĴŅĶĩŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴŏıŊŗŀĶńĭŐĶĚĽĩŇĨĵƢ 
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PRE 63003 ĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴ      1 (1-0-3) 
  (Design of welded structures) 

ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚȮĶŀĵĨƞŀŏĝŊŗŀĴȮĔŅĶŀŀĔŐĭĭėŅĬĶńĭŐĶĚĪňŗŒĝƟĔŅĶ
ŏĝŊŗŀĴȮĔŅĶŀŀĔŐĭĭŏĽŅĶńĭŐĶĚĪňŗŒĝƟĔŅĶŏĝŊŗŀĴȮĔŅĶŀŀĔŐĭĭőėĶĚĩńĔĪňŗŒĝƟĔŅĶŏĝŊŗŀĴȮĔŅĶĔƞŀĽĶƟŅĚĪňŗĮĶŃĔŀĭħƟĺĵ
ĺńĽħŋľĬƟŅĨńħĔĸĺĚȮĔŅĶŀŀĔŐĭĭőėĶĚĪňŗŒĝƟĔŅĶŏĝŊŗŀĴ 

Basics of structural design, Welded connections, Design of welded plate girders, 
Design of welded columns, Design of welded truss girders, Constructions composed of hollow 
sections, Design of welded frames. 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴ 
0,ȮĽŅĴŅĶĩŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴŏıŊŗŀőėĶĚĽĶƟŅĚ 

 
PRE 41..4 ıķĨŇĔĶĶĴĕŀĚőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴĳŅĵŒĨƟĳŅĶŃĚŅĬıĸĺńĨĶ    / &1-0-3) 
  (Behavior of welded structures under cyclic loading) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ľĸńĔĔŅĶĕŀĚėĺŅĴĸƟŅȮŀŇĪīŇıĸĕŀĚėĺŅĴŐĕŖĚŐĶĚĸƟŅȮĶŌĮĶƞŅĚĕŀĚĶŀĵŏĝŊŗŀĴȮĴŅĨĶĔŅĶĔŅĶ
ĮĶńĭĮĶŋĚėĺŅĴŐĕŖĚŐĶĚĸƟŅȮĔŅĶŀŀĔŐĭĭĨŅĴŀŅĵŋĔŅĶŒĝƟĚŅĬȮĔŅĶŀŀĔŐĭĭĔŅĶĶńĭŐĶĚıĸĺńĨĶĭĬőėĶĚĽĶƟŅĚŏĝŊŗŀĴȮ
ŏĔĦĤƢĴŅĨĶģŅĬĕŀĚĶŌĮĶƞŅĚĶŀĵŏĝŊŗŀĴ 

 Basic principles for fatigue, influences on the fatigue strength, weld profiles. 
Measures to improve fatigue strength, Life cycle design, Design of cyclic loaded welded 
structures. Standard criteria of weldment appearance. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/Ȯ,ĽŅĴŅĶĩŀīŇĭŅĵĪķļġňĕŀĚıķĨŇĔĶĶĴŐĸŃėĺŅĴŏĽňĵľŅĵĕŀĚĶŀĵŏĝŊŗŀĴěŅĔĳŅĶŃĚŅĬıĸĺńĨĶ 
0,ȮĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴĽŜŅľĶńĭĝŇŘĬĽƞĺĬőėĶĚĽĶƟŅĚĪňŗĶńĭĳŅĶŃĚŅĬıĸĺńĨĶ 

 
PRE 41..5 ĔŅĶěŜŅĸŀĚŐĭĭĚŅĬŏĝŊŗŀĴħƟĺĵėŀĴıŇĺŏĨŀĶƢ     / &1-0-3) 
  (Computerized welding simulation) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶěŜŅĸŀĚĺńĽħŋĕŀĚŐĕŖĚȮħƟĺĵĶŃŏĭňĵĭĺŇīňœĲœĬĪƢħŇĲŏĲŀŏĶĬĪƢŐĸŃœĲ
œĬĪƢŏŀĸŇŏĴĬĨƢȮĔŅĶŒĝƟėŜŅĨŀĭŐĭĭŒĔĸƟŏėňĵĚėƞŅŐĴƞĬĨĶĚȮŐĸŃĺŇīňĔŅĶŏĝŇĚĨńĺŏĸĕȮŏıŊŗŀŐĔƟĮƤĠľŅĔŅĶĩƞŅĵŏĪėĺŅĴ
ĶƟŀĬȮėĺŅĴĨƟŅĬĪŅĬėĺŅĴĶƟŀĬȮŐĸŃėĺŅĴŏėƟĬĨĔėƟŅĚȮĔŅĶĮĶŃĵŋĔĨƢŐĭĭěŜŅĸŀĚħƟĺĵėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĺŇŏėĶŅŃľƢ
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

115 ȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮȮȮĴėŀ,0ȮKMUTT 

 Basic understanding of solid modeling, Finite difference and finite element 
methods, application of closed form solutions and numerical methods to problems involving 
heat flow, thermal and residual stress, apply computer models to analyze welding process. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩėŜŅĬĺĦėƞŅĪŅĚėĺŅĴĶƟŀĬŐĸŃėƞŅĪŅĚėĺŅĴŏėƟĬħƟĺĵĪķļġňĪŅĚėĦŇĨĻŅĽĨĶƢ 
0,ȮĽŅĴŅĶĩĽĶƟŅĚŐĭĭěŜŅĸŀĚħƟĺĵėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
1,ȮĽŅĴŅĶĩŀīŇĭŅĵįĸĔŅĶěŜŅĸŀĚŐĭĭĔŅĶŏĝŊŗŀĴŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 

 
PRE 41.11 ĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĽŜŅľĶńĭŀŋĮĔĶĦƢĶńĭŐĶĚħńĬŏĭŊŘŀĚĨƟĬ   /Ȯ&1-0-3) 
  (Basic design of welded pressure equipment) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
 

 ĕƟŀĔŜŅľĬħėĺŅĴĮĸŀħĳńĵŏĭŊŘŀĚĨƟĬȮĔŅĶŀŀĔŐĭĭĩńĚĶńĭŐĶĚħńĬȮĔŅĶėŜŅĬĺĦĕŀĚĝŇŘĬĽƞĺĬĩńĚĶńĭ
ŐĶĚħńĬȮĔŅĶŀŀĔŐĭĭŏıŊŗŀĶńĭŐĶĚħńĬĳŅĵŒĬȮĔŅĶŀŀĔŐĭĭŏıŊŗŀĶńĭŐĶĚħńĬĳŅĵĬŀĔȮĔŅĶŀŀĔŐĭĭĪƞŀ ŐĸŃ
ĴŅĨĶģŅĬĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢĶńĭŐĶĚħńĬ 

 Basic safety requirements, Design of pressure vessels, Calculation of selected 
pressure vessel parts, Design of Internal pressure loading, Design of external pressure loading, 
Design of piping*Ȯand Pressure part designing standards. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĕƟŀĔŜŅľĬħĕŀĚĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚĝŇŘĬĽƞĺĬĶńĭŐĶĚħńĬĪňŗĴňĚŅĬŏĝŊŗŀĴ 
0,ȮĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴĽŜŅľĶńĭĝŇŘĬĽƞĺĬĶńĭŐĶĚħńĬĪňŗĴňĚŅĬŏĝŊŗŀĴ 

 
PRE 41.12 ĔŅĶŀŀĔŐĭĭĶŀĵŏĝŊŗŀĴĽŜŅľĶńĭĚŅĬŀĸŌĴŇŏĬňĵĴ     /&1-0-3) 
  (Design of welded aluminum alloyȮworks) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĕƟŀŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚŏľĸŖĔĔĸƟŅĔńĭŀĸŌĴŇŏĬňĵĴȮĴŅĨĶģŅĬŐĸŃĕƟŀĔŜŅľĬħĕŀĚŀĸŌĴŇŏĬňĵĴįĽĴ
ŐĸŃĔŅĶĬŜŅœĮŒĝƟĚŅĬȮőėĶĚĽĶƟŅĚŏĝŊŗŀĴěŅĔŀĸŌĴŇŏĬňĵĴȮőėĶĚĽĶƟŅĚĬŘŜŅľĬńĔŏĭŅȮĔŅĶĬŜŅœĮŒĝƟĚŅĬȮĔŅĶŀŀĔŐĭĭŏıŊŗŀ
ĶńĭĳŅĶŃĚŅĬŐĭĭĽĩŇĨŐĸŃıĸĺńĨĶ 

 Comparison between steel and aluminum. Aluminum alloys standards and 
specification and their practical applications. Aluminum Welded Structures, Lightweight 
structures, Areas of application, Designing for static and cyclic loading 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
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/,ȮĽŅĴŅĶĩŀīŇĭŅĵĕƟŀĔŜŅľĬħĕŀĚĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚĝŇŘĬĽƞĺĬħƟĺĵĔŅĶŏĝŊŗŀĴĭĬĺńĽħŋ
ŀĸŌĴŇŏĬňĵĴ 
0,ȮĽŅĴŅĶĩŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴĽŜŅľĶńĭĝŇŘĬĽƞĺĬĺńĽħŋŀĸŌĴŇŏĬňĵĴ 

 
PRE 41.21 ĔĸœĔĔŅĶĺŇĭńĨŇĕŀĚĚŅĬŏĝŊŗŀĴ      /Ȯ&1-0-3) 
  (Fracture mechanics in welding) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĶŌĮŐĭĭĔŅĶĺŇĭńĨŇĪŅĚĔĸȮĔĸœĔĔŅĶŐĨĔŐĭĭĵŊħľĵŋƞĬŏĝŇĚŏĽƟĬȮĔĸœĔĔŅĶŐĨĔŐĭĭĵŊħľĵŋƞĬ+ĵŊħ
ĩŅĺĶȮıķĨŇĔĶĶĴĔŅĶĕĵŅĵĨńĺĕŀĚĶŀĵŐĨĔěŅĔĳŅĶŃĚŅĬıĸĺńĨĶȮĔŅĶĽŀĭėĺŅĴĮĸŀħĳńĵŏĝŇĚĔĸĕŀĚĔŅĶĺŇĭńĨŇȮ
ĔŅĶĮĶŃŏĴŇĬĸńĔļĦŃŏĝŇĚĶŃħńĭĕŀĚĔŅĶĺŇĭńĨŇȮĔĸœĔĔŅĶĺŇĭńĨŇĕŀĚĶŀĵĨƞŀŏĝŊŗŀĴȮĔŅĶĬŜŅœĮŒĝƟŐĸŃĨńĺŀĵƞŅĚĕŀĚĔĸœĔ
ĔŅĶĺŇĭńĨŇ 

 Fracture mechanical concepts, Linear Elastic Fracture Mechanics (LEFM), Elastic-
Plastic Fracture Mechanics, Cyclic Crack Propagation behavior, Fracture mechanical safety 
assessment, Determination of characteristic fracture mechanical values, Fracture Mechanics of 
welded joints, Application Examples of Fracture Mechanics. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
/,ȮĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĶŌĮŐĭĭĔŅĶĺŇĭńĨŇŐĸŃĔĸœĔĔŅĶĺŇĭńĨŇŒĬĚŅĬŏĝŊŗŀĴŐĭĭĨƞŅĚȮŕȮ 
0,ȮĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĔŅĶĨĶĺěĽŀĭŐĸŃĮĶŃŏĴŇĬŏĝŇĚĶŃħńĭĕŀĚĔŅĶĺŇĭńĨŇŒĬĚŅĬŏĝŊŗŀĴ 
1,ȮĽŅĴŅĶĩŏĽĬŀĺŇīňĔŅĶĨĶĺěĽŀĭȮĮƚŀĚĔńĬȮŐĸŃŐĔƟœĕįĸĕŀĚĔŅĶĺŇĭńĨŇŒĬĚŅĬŏĝŊŗŀĴ 

 
PRE 41777 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ     1 (1-0-3) 
  &Special topics in welding design) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴȮĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢĪňŗĴňĚŅĬ
ŏĝŊŗŀĴŏĔňŗĵĺĕƟŀĚĽŜŅėńĠȮıńĥĬŅĔŅĶŐĸŃŐĬĺőĬƟĴŒĬŀĬŅėĨĕŀĚĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴȮŐĸŃľńĺĕƟŀŀŊŗĬȮŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

 Case study of welding design, case study of welded product design, evolution 
and future trend of welding design, and other related topics 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ȮĽŅĴŅĶĩŀīŇĭŅĵĩŉĚėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 
2. ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĽńĴıńĬīƢĕŀĚĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴȮĔńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮĺńĽħŋȮőĸľŃ
ĺŇĪĵŅĔŅĶȮȮŏĝŊŗŀĴȮŐĸŃĔŅĶĨĶĺěĽŀĭ 

3. ȮĽŅĴŅĶĩŏĽĬŀĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļŒľĴƞȮŕȮȮľĶŊŀĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 
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4. ȮĽŅĴŅĶĩŐĽħĚŐĬĺėŇħĨƞŀĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļ 
5. ȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļŏıŇŗĴŏĨŇĴ 
6. ȮĽŅĴŅĶĩŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃĽĶŋĮĕƟŀĴŌĸĮĶŃŏħŖĬľńĺĕƟŀıŇŏĻļ 

 
ĔĸŋƞĴĺŇĝŅĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
 
PRE 64000 ĔŅĶėĺĭėŋĴėŋĦĳŅıŒĬĚŅĬŏĝŊŗŀĴ      1 (1-0-3) 
  (Quality control of welding) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĴŅĨĶģŅĬŐĸŃŏĔĦĤƢĔŅĶĵŀĴĶńĭįĸŇĨĳńĦĤƢĚŅĬŏĝŊŗŀĴȮėŋĦĳŅıĚŅĬŏĝŊŗŀĴĳŅĵĬŀĔȮėŋĦĳŅıĚŅĬ
ŏĝŊŗŀĴĳŅĵŒĬȮėŋĦĳŅıĚŅĬŏĝŊŗŀĴħƟŅĬĴŇĨŇȮėŋĦĳŅıĚŅĬŏĝŊŗŀĴħƟŅĬĽĴĭńĨŇĪŅĚĔĸŐĸŃőĸľŃĺŇĪĵŅȮĺŇīňĔŅĶĨĶĺěĽŀĭ
ŐĸŃĪħĽŀĭȮĔŅĶĭńĬĪŉĔŐĸŃĶŅĵĚŅĬėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 

 StandardȮand criteria of weld products. External weld quality. Internal weld 
quality. Dimensional weld quality. Welding quality of mechanical and metallurgical properties. 
Inspection and testing methods. Welding quality records and reports. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚėŋĦĳŅıĚŅĬŏĝŊŗŀĴŐĭĭĨƞŅĚȮŕȮȮĨŅĴĬŇĵŅĴĕŀĚĴŅĨĶģŅĬĽŅĔĸ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚŏĔĦĤƢŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
3. ĽŅĴŅĶĩĭńĬĪŉĔŐĸŃĽĶƟŅĚĶŅĵĚŅĬėŋĦĳŅıĚŅĬŏĝŊŗŀĴĪňŗĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬĽŅĔĸ 

 
PRE 64001 ĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅııŊŘĬģŅĬ     1 (1-0-3) 
  (Introduction to non+destructive testing) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
 

 ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĨĶĺěĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅıȮœħƟŐĔƞȮĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴȮ
ĔŅĶĪħĽŀĭħƟĺĵįĚŐĴƞŏľĸŖĔȮĔŅĶĪħĽŀĭħƟĺĵėĸŊŗĬŏĽňĵĚėĺŅĴĩňŗĽŌĚȮĔŅĶĪħĽŀĭħƟĺĵĳŅıĩƞŅĵĶńĚĽňȮĔŅĶĪħĽŀĭ
ħƟĺĵĔĶŃŐĽœľĸĺĬȮĔŅĶĪħĽŀĭħƟĺĵŀŃėŌĽĨŇĔŀňĴŇĽĝńŗĬȮĶŃħńĭĕŀĚĭŋėĸŅĔĶįŌƟĪħĽŀĭȮĺŇīňĔŅĶĽŀĭįŌƟĮĢŇĭńĨŇĚŅĬȮ
ĨńĺŀĵƞŅĚĔŅĶŒĝƟĚŅĬĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵ 

 Principle of Non-destructive inspection e.g. Liquid penetrant testing, Magnetic 
particle testing, Ultrasonic testing, Radiographic testing, Eddy current testing, Acoustic emission 
testing. NDT personnel qualification. NDT operator examination method. Example of NDT 
applications. 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪŅĚŏĪėĬŇėŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĨĶĺěĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅıĺŇīň
ıŊŘĬģŅĬ 

2. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĶŃħńĭĕŀĚĭŋėĸŅĔĶįŌƟĪħĽŀĭŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩ 
3. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĺŇīňĔŅĶĨĶĺěĽŀĭŐĭĭœĴƞĪŜŅĸŅĵœħƟŏľĴŅŃĽĴĔńĭĽĳŅıĚŅĬ 

 
PRE 64002 ĺŇīňĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅıĭĬıŊŘĬįŇĺ    1 (1-0-3) 
  (Surface methods of non-destructive testing) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵħƟĺĵĺŇīňŒĝƟĽŅĶŐĪĶĔĞŉĴȮŐĸŃĔŅĶŒĝƟįĚŐĴƞŏľĸŖĔȮ
ĕƟŀěŜŅĔńħħƟŅĬĸńĔļĦŃĝŇŘĬĚŅĬŐĸŃĺńĽħŋȮĕńŘĬĨŀĬőħĵĽĶŋĮĕŀĚĔĶŃĭĺĬĔŅĶĪħĽŀĭȮĕƟŀĴŌĸĪňŗĽŜŅėńĠŒĬĶŅĵĚŅĬįĸ
ĔŅĶĪħĽŀĭȮĺŇīňĔŅĶĽŀĭįŌƟĮĢŇĭńĨŇĚŅĬȮĨńĺŀĵƞŅĚĔŅĶŒĝƟĚŅĬĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅıĭĬıŊŘĬįŇĺ 

 Fundamental of Liquid penetrant and Magnetic particle testing. Limitation of 
specimen features and materials. Briefed instruction of testing procedure. Imported 
information in testing report. NDT operator examination method. Example of surfacing NDT 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪŅĚŏĪėĬŇėŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅıĭĬ
ıŊŘĬįŇĺ 

2. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĶŃħńĭĺŇīňĔŅĶĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟĮĢŇĭńĨŇĚŅĬ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸĽŜŅėńĠĕŀĚȮProcedure ŐĸŃĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭ 

 
PRE 64003 ĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴ      3 (2-2-6) 
  (Liquid penetrant testing) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴȮľĸńĔĔŅĶĪħĽŀĭȮĨńĺŐĮĶŐĸŃėĺŅĴĽńĴıńĬīƢ
ĕŀĚĝŇŘĬĚŅĬŐĸŃĺńĽħŋĨƞŅĚȮŕȮȮĶŌĮŐĭĭĕŀĚįĸŇĨĳńĦĤƢŐĸŃĺńĽħŋȮĔŅĶŏĔŇħĶŀĵĭĔıĶƞŀĚŐĸŃĔŅĶĶŃĭŋĸńĔļĦŃ
ŏĜıŅŃĨńĺȮŀŋĮĔĶĦƢȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃĔŅĶĔŜŅľĬħŏĮƦĬĴŅĨĶģŅĬȮėĺŅĴĽŜŅėńĠĕŀĚĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶȮ
ėĺŅĴĽŜŅėńĠĕŀĚĕńŘĬĨŀĬĔŅĶĪŜŅĚŅĬŐĸŃĨńĺŐĮĶĪňŗŏľĴŅŃĽĴȮėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴĮĸŀħĳńĵĽŅīŅĶĦŃȮ
ŏĪėĬŇėĔŅĶĪŜŅĚŅĬŐĭĭĨƞŅĚȮŕȮȮŐĸŃĕƟŀħňĕƟŀŏĽňĵȮĕƟŀěŜŅĔńħŐĸŃėĺŅĴĽŅĴŅĶĩĕŀĚėŜŅĽńŗĚĔŅĶĮĢŇĭńĨŇĚŅĬȮĔŅĶ
ĮĶŃŏĴŇĬȮŐĮĸįĸȮŐĸŃĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭ 

 Basic Theory of Liquid Penetrant Testing. Test principles, relevance to different 
materials and part and test variables. Product forms and materials. Defect formation and 
characterization. Equipment operation and standardization. The importance of testing process 
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controls. The importance of appropriate processing steps and parameters. Safety and public 
safety. Application techniques and the advantages and disadvantages of each. Limitations and 
capabilities of each method and technique. Applicable specifications, codes, operating 
procedures, and work instructions. Evaluation, interpretation, and documentation ofȮtesting 
results. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĕŀĚĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĨńĺŐĮĶĪŅĚŏĪėĬŇėĕŀĚĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴ 
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4. ĽŅĴŅĶĩĶŃĭŋėĺŅĴŀńĬĨĶŅĵľĶŊŀėĺŅĴŏĽňŗĵĚĨƞŀŀńĬĨĶŅĵěŅĔĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴ 
5. ĽŅĴŅĶĩŀīŇĭŅĵĕńŘĬĨŀĬŐĸŃĨńĺŐĮĶĽŜŅėńĠŒĬĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴ 
6. ĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴĭĬĝŇŘĬĽƞĺĬĚŅĬŏĝŊŗŀĴĨŅĴĴŅĨĶģŅĬĽŅĔĸ 
7. ĽŅĴŅĶĩŐĮĸįĸȮĮĶŃŏĴŇĬįĸȮŐĸŃĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴ 
8. ĽŅĴŅĶĩĶŃĭŋĩŉĚėĺŅĴŏĽňŗĵĚħƟŅĬěĶŇĵīĶĶĴĕŀĚįŌƟĨĶĺěœħƟ 

 
PRE 64004 ĔŅĶĪħĽŀĭħƟĺĵįĚŐĴƞŏľĸŖĔ      3 (2-2-6) 
  (Magnetic particle testing) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶĪħĽŀĭħƟĺĵįĚŐĴƞŏľĸŖĔȮľĸńĔĔŅĶĪħĽŀĭȮĨńĺŐĮĶŐĸŃėĺŅĴĽńĴıńĬīƢ
ĕŀĚĝŇŘĬĚŅĬŐĸŃĺńĽħŋĨƞŅĚȮŕȮȮĶŌĮŐĭĭĕŀĚįĸŇĨĳńĦĤƢŐĸŃĺńĽħŋȮĔŅĶŏĔŇħĶŀĵĭĔıĶƞŀĚŐĸŃĔŅĶĶŃĭŋĸńĔļĦŃ
ŏĜıŅŃĨńĺȮŀŋĮĔĶĦƢȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃĔŅĶĔŜŅľĬħŏĮƦĬĴŅĨĶģŅĬȮėĺŅĴĽŜŅėńĠĕŀĚĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶȮ
ėĺŅĴĽŜŅėńĠĕŀĚĕńŘĬĨŀĬĔŅĶĪŜŅĚŅĬŐĸŃĨńĺŐĮĶĪňŗŏľĴŅŃĽĴȮėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴĮĸŀħĳńĵĽŅīŅĶĦŃȮ
ŏĪėĬŇėĔŅĶĪŜŅĚŅĬŐĭĭĨƞŅĚȮŕȮȮŐĸŃĕƟŀħňĕƟŀŏĽňĵȮĕƟŀěŜŅĔńħŐĸŃėĺŅĴĽŅĴŅĶĩĕŀĚėŜŅĽńŗĚĔŅĶĮĢŇĭńĨŇĚŅĬȮĔŅĶ
ĮĶŃŏĴŇĬȮŐĮĸįĸȮŐĸŃĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭ 

 Basic Theory of Liquid Penetrant Testing. Test principles, relevance to different 
materials and part and test variables. Product forms and materials. Defect formation and 
characterization. Equipment operation and standardization. The importance of testing process 
controls. The importance of appropriate processing steps and parameters. Safety and public 
safety. Application techniques and the advantages and disadvantages of each. Limitations and 
capabilities of each method and technique. Applicable specifications, codes, operating 
procedures and work instructions. Evaluation, interpretation, and documentation ofȮtesting 
results. 
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PRE 64005 ĔŅĶĪħĽŀĭħƟĺĵėĸŊŗĬŏĽňĵĚėĺŅĴĩňŗĽŌĚ     3 (2-2-6) 
  (Ultrasonic testing) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶĪħĽŀĭħƟĺĵėĸŊŗĬŏĽňĵĚėĺŅĴĩňŗĽŌĚȮľĸńĔĔŅĶĪħĽŀĭȮĨńĺŐĮĶŐĸŃ
ėĺŅĴĽńĴıńĬīƢĕŀĚĝŇŘĬĚŅĬŐĸŃĺńĽħŋĨƞŅĚȮŕȮĶŌĮŐĭĭĕŀĚįĸŇĨĳńĦĤƢŐĸŃĺńĽħŋȮĔŅĶŏĔŇħĶŀĵĭĔıĶƞŀĚŐĸŃĔŅĶĶŃĭŋ
ĸńĔļĦŃŏĜıŅŃĨńĺȮŀŋĮĔĶĦƢȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃĔŅĶĔŜŅľĬħŏĮƦĬĴŅĨĶģŅĬȮėĺŅĴĽŜŅėńĠĕŀĚĔŅĶėĺĭėŋĴ
ĔĶŃĭĺĬĔŅĶȮėĺŅĴĽŜŅėńĠĕŀĚĕńŘĬĨŀĬĔŅĶĪŜŅĚŅĬŐĸŃĨńĺŐĮĶĪňŗŏľĴŅŃĽĴȮėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴĮĸŀħĳńĵ
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ĔŅĶĮĶŃŏĴŇĬȮŐĮĸįĸȮŐĸŃĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭ 
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PRE 64006 ĔŅĶĪħĽŀĭħƟĺĵĳŅıĩƞŅĵĶńĚĽň      3 (2-2-6) 
  (Radiographic testing) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶĪħĽŀĭħƟĺĵĳŅıĩƞŅĵĶńĚĽňȮľĸńĔĔŅĶĪħĽŀĭȮĨńĺŐĮĶŐĸŃėĺŅĴĽńĴıńĬīƢ
ĕŀĚĝŇŘĬĚŅĬŐĸŃĺńĽħŋĨƞŅĚȮŕȮȮĶŌĮŐĭĭĕŀĚįĸŇĨĳńĦĤƢŐĸŃĺńĽħŋȮĔŅĶŏĔŇħĶŀĵĭĔıĶƞŀĚŐĸŃĔŅĶĶŃĭŋĸńĔļĦŃ
ŏĜıŅŃĨńĺȮŀŋĮĔĶĦƢȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃĔŅĶĔŜŅľĬħŏĮƦĬĴŅĨĶģŅĬȮėĺŅĴĽŜŅėńĠĕŀĚĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶȮ
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PRE 64007 ĔŅĶĪħĽŀĭħƟĺĵĔĶŃŐĽœľĸĺĬ      3 (2-2-6) 
  (Eddy current testing) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶĪħĽŀĭħƟĺĵĔĶŃŐĽœľĸĺĬȮľĸńĔĔŅĶĪħĽŀĭȮĨńĺŐĮĶŐĸŃėĺŅĴĽńĴıńĬīƢ
ĕŀĚĝŇŘĬĚŅĬŐĸŃĺńĽħŋĨƞŅĚȮŕȮȮĶŌĮŐĭĭĕŀĚįĸŇĨĳńĦĤƢŐĸŃĺńĽħŋȮĔŅĶŏĔŇħĶŀĵĭĔıĶƞŀĚŐĸŃĔŅĶĶŃĭŋĸńĔļĦŃ
ŏĜıŅŃĨńĺȮŀŋĮĔĶĦƢȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃĔŅĶĔŜŅľĬħŏĮƦĬĴŅĨĶģŅĬȮėĺŅĴĽŜŅėńĠĕŀĚĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶȮ
ėĺŅĴĽŜŅėńĠĕŀĚĕńŘĬĨŀĬĔŅĶĪŜŅĚŅĬŐĸŃĨńĺŐĮĶĪňŗŏľĴŅŃĽĴȮėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴĮĸŀħĳńĵĽŅīŅĶĦŃȮ
ŏĪėĬŇėĔŅĶĪŜŅĚŅĬŐĭĭĨƞŅĚȮŕȮȮŐĸŃĕƟŀħňĕƟŀŏĽňĵȮĕƟŀěŜŅĔńħŐĸŃėĺŅĴĽŅĴŅĶĩĕŀĚėŜŅĽńŗĚĔŅĶĮĢŇĭńĨŇĚŅĬȮĔŅĶ
ĮĶŃŏĴŇĬȮŐĮĸįĸȮŐĸŃĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭ 
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PRE 64008 ĔŅĶĪħĽŀĭħƟĺĵŀŃėŌĽĨŇĔŀňĴŇĽĝńŗĬ      3 (2-2-6) 
  (Acoustic emission testing) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶĪħĽŀĭħƟĺĵŀŃėŌĽĨŇĔŀňĴŇĽĝńŗĬȮľĸńĔĔŅĶĪħĽŀĭȮĨńĺŐĮĶŐĸŃ
ėĺŅĴĽńĴıńĬīƢĕŀĚĝŇŘĬĚŅĬŐĸŃĺńĽħŋĨƞŅĚȮŕȮȮĶŌĮŐĭĭĕŀĚįĸŇĨĳńĦĤƢŐĸŃĺńĽħŋȮĔŅĶŏĔŇħĶŀĵĭĔıĶƞŀĚŐĸŃĔŅĶĶŃĭŋ
ĸńĔļĦŃŏĜıŅŃĨńĺȮŀŋĮĔĶĦƢȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃĔŅĶĔŜŅľĬħŏĮƦĬĴŅĨĶģŅĬȮėĺŅĴĽŜŅėńĠĕŀĚĔŅĶėĺĭėŋĴ
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ĴŇĽĝńŗĬ 

5. ĽŅĴŅĶĩŀīŇĭŅĵĕńŘĬĨŀĬŐĸŃĨńĺŐĮĶĽŜŅėńĠŒĬĔŅĶĪħĽŀĭħƟĺĵŀŃėŌĽĨŇĔŀňĴŇĽĝńŗĬ 
6. ĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶĪħĽŀĭħƟĺĵŀŃėŌĽĨŇĔŀňĴŇĽĝńŗĬĭĬĝŇŘĬĽƞĺĬĨŅĴĴŅĨĶģŅĬĽŅĔĸ 
7. ĽŅĴŅĶĩŐĮĸįĸȮĮĶŃŏĴŇĬįĸȮŐĸŃĶŅĵĚŅĬįĸĔŅĶĪħĽŀĭħƟĺĵŀŃėŌĽĨŇĔŀňĴŇĽĝńŗĬ 
8. ĽŅĴŅĶĩĶŃĭŋĩŉĚėĺŅĴŏĽňŗĵĚħƟŅĬěĶŇĵīĶĶĴĕŀĚįŌƟĨĶĺěœħƟ 

 
PRE 64009 įŌƟĨĶĺěĽŀĭĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶĶńĭĶŀĚėĺŅĴĽŅĴŅĶĩ    3Ȯ&2+2+6' 
  (Welding inspector andȮqualification) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ľĸńĔĔŅĶĪńŗĺœĮĕŀĚĔŅĶĨĶĺěĽŀĭĚŅĬŏĝŊŗŀĴȮĭŋėĸŅĔĶħƟŅĬĚŅĬŏĝŊŗŀĴȮľĬƟŅĪňŗĕŀĚįŌƟĨĶĺěĽŀĭ 
ĚŅĬŏĝŊŗŀĴ ėŋĦĽĴĭńĨŇĕŀĚįŌƟĨĶĺěĽŀĭĚŅĬŏĝŊŗŀĴȮŐĸŃĶŃĭĭĔŅĶĶńĭĶŀĚėĺŅĴĽŅĴŅĶĩȮėĺŅĴĶŌƟŏĔňŗĵĺĔńĭėĺŅĴ
ĮĸŀħĳńĵȮĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ őĸľŃĺŇĪĵŅ ĻńıĪƢŐĸŃĽńĠĸńĔļĦƢĚŅĬŏĝŊŗŀĴ ĔġŐĸŃĴŅĨĶģŅĬĚŅĬŏĝŊŗŀĴ ĕƟŀĔŜŅľĬħ
ŒĬĚŅĬŏĝŊŗŀĴȮĔŅĶĪħĽŀĭĚŅĬŏĝŊŗŀĴŐĭĭĪŜŅĸŅĵ ĔŅĶĪħĽŀĭĚŅĬŏĝŊŗŀĴŐĭĭœĴƞĪŜŅĸŅĵȮĔŅĶĽŀĭŏıŊŗŀĕŀĔŅĶĶńĭĶŀĚ
ĨŅĴĴŅĨĶģŅĬȮAWS QC-1ȮľĶŊŀĴŅĨĶģŅĬĽŅĔĸŀŊŗĬȮŕȮ 

 Fundamentals of welding inspection systems, welding personnel, welding 
inspector responsibility, welding inspector qualification, and certification System. Knowledge 
of safety, welding processes, metallurgy, welding terms and symbols, welding code and 
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standard, destructive testing, non-destructive testing. QC-1 examination for qualification 
certificate or other international standards. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĶŃĭĭĔŅĶĨĶĺěĽŀĭĚŅĬŏĝŊŗŀĴœħƟ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶĶŃĭĭĔŅĶĶńĭĶŀĚĪŅĚĚŅĬŏĝŊŗŀĴœħƟȮ 
3. ĽŅĴŅĶĩĮĶŃŏĴŇĬŐĸŃĨńħĽŇĬėĺŅĴĽŀħėĸƟŀĚĕŀĚıŅĶŅĴŇŏĨŀĶƢĔŅĶŏĝŊŗŀĴĨŅĴĪňŗĶŃĭŋŒĬŏŀĔĽŅĶȮ 
4. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚŏľĨŋŐĸŃįĸĕŀĚőĸľŃĺŇĪĵŅŒĬĚŅĬŏĝŊŗŀĴıŊŘĬģŅĬœħƟȮ 
5. ĽŅĴŅĶĩŀīŇĭŅĵĻńıĪƢŐĸŃĽńĠĸńĔļĦƢĚŅĬŏĝŊŗŀĴŐĸŃĔŅĶĨĶĺěĽŀĭœħƟȮ 
6. ĽŅĴŅĶĩŀīŇĭŅĵŐĸŃĽĶŋĮĔŅĶŒĝƟĚŅĬĕŀĚȮĔġȮĴŅĨĶģŅĬȮŐĸŃĕƟŀĔŜŅľĬħħƟŅĬĔŅĶŏĝŊŗŀĴœħƟ 
7. ĽŅĴŅĶĩŀīŇĭŅĵĔŅĶĺŇīňĔŅĶĪħĽŀĭŐĭĭĪŜŅĸŅĵŐĸŃŐĭĭœĴƞĪŜŅĸŅĵ 
8. ĽŅĴŅĶĩĨńħĽŇĬįĸĔŅĶĪħĽŀĭŐĭĭĪŜŅĸŅĵŐĸŃœĴƞĪŜŅĸŅĵœħƟȮ 
9. ĽŅĴŅĶĩĮĶŃŏĴŇĬĨĬŏŀĚħƟĺĵĴŅĨĶģŅĬȮQC-1ȮľĶŊŀĔŅĶĪħĽŀĭŀŊŗĬȮŕ 
10. ĽŅĴŅĶĩĶŃĭŋĩŉĚėĺŅĴŏĽňŗĵĚħƟŅĬěĶŇĵīĶĶĴĕŀĚįŌƟĨĶĺěœħƟ 

 
 
PRE 64010 ŏėĶŊŗŀĚěńĭĵŉħŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇħĨńĺŒĬĚŅĬŏĝŊŗŀĴ    1 (1-0-3) 
  (Welding fixtures and distortion control) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĪķļġňĔŅĶĕĵŅĵĨńĺŐĸŃľħĨńĺĕŀĚőĸľŃȮľĸńĔĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏėƟĬŐĭĭȮ3 bars analogy 
ėĺŅĴŏėƟĬĨĔėƟŅĚŒĬĚŅĬŏĝŊŗŀĴȮĔŅĶĭŇħĨńĺĨŅĴĕĺŅĚŐĸŃĨŅĴĵŅĺȮŐĶĚĨƟŅĬěŅĔėĺŅĴŏėƟĬȮľĸńĔĔŅĶĔŜŅľĬħĨŜŅŐľĬƞĚȮ
ĔŅĶŒĝƟŀŋĮĔĶĦƢěńĭĵŉħȮĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĔŅĶŏĝŊŗŀĴȮĔŅĶěŜŅĸŀĚŐĭĭŏıŊŗŀĮĶŃŏĴŇĬĔŅĶĭŇħĨńĺŏĭŊŘŀĚĨƟĬ 

 Kcr_jŲqȮcvn_lqgmlȮ_lbȮamlrp_argmlȮrfcmpgcq,Ȯ1Ȯ`_pqȮ_l_jmewȮnpglagnjc,ȮUcjbgleȮ
residual stress. Transverse and longitudinal distortion. Stress reaction force. Fixtures locate and 
apply. Welding step designing. Basic simulation for distortion determination. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭŇħĨńĺŒĬĚŅĬŏĝŊŗŀĴŐĸŃĔŅĶěŜŅĸŀĚŐĭĭ 
2. ĽŅĴŅĶĩŀŀĔŐĭĭĕńŘĬĨŀĬĔŅĶŏĝŊŗŀĴŏıŊŗŀĮƚŀĚĔńĬĔŅĶĭŇħĨńĺŒĬĚŅĬŏĝŊŗŀĴ 
3. ĽŅĴŅĶĩŀŀĔŐĭĭŀŋĮĔĶĦƢěńĭĵŉħŏıŊŗŀĮƚŀĚĔńĬĔŅĶĭŇħĨńĺŒĬĚŅĬŏĝŊŗŀĴȮ 

 
PRE 64011 ĔŅĶěńħĔŅĶŒĬĚŅĬŏĝŊŗŀĴ       1 (1-0-3) 
  (Welding management) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
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 ŐĬĺėŇħħƟŅĬėŋĦĳŅıŒĬĚŅĬŏĝŊŗŀĴȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĚŅĬŏĝŊŗŀĴȮĔŅĶěńħĔŅĶĕƟŀĔŜŅľĬħĔĶĶĴĺŇīň
ĔŅĶŏĝŊŗŀĴȮĝĬŇħĕŀĚĺńĽħŋĽŇŘĬŏĮĸŊŀĚŐĸŃĔŅĶŏĸŊŀĔŒĝƟȮĔŅĶěńħĔŅĶŐĸŃĔŅĶĽŀĭĪńĔļŃĕŀĚĝƞŅĚŏĝŊŗŀĴŐĸŃįŌƟĮĢŇĭńĨŇĔŅĶ
ŏĝŊŗŀĴȮŏėĶŊŗŀĚŏĝŊŗŀĴŐĸŃėŋĦĳŅıĕŀĚŏėĶŊŗŀĚŏĝŊŗŀĴȮĔŅĶĭńĬĪŉĔŐĸŃĔŅĶĶŅĵĚŅĬĕƟŀĴŌĸĔŅĶŏĝŊŗŀĴȮĔŅĶĮĶŃŏĴŇĬĶŅėŅ
ĚŅĬŏĝŊŗŀĴ 

 Welding quality idea. Welding quality assurance. WPS management. Welding 
consumables type and selection. Management and qualifying of welder and welding operator 
skill. Welding machine and quality. Record and report of welded data. Welding cost estimation. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĩŉĚĮƤěěńĵħƟŅĬėŋĦĳŅıŒĬĚŅĬŏĝŊŗŀĴ 
2. ĽŅĴŅĶĩĶŃĭŋĮƤěěńĵĪňŗěŜŅŏĮƦĬŒĬĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴĕƟŀĔŜŅľĬħĔĶĶĴĺŇīňĔŅĶŏĝŊŗŀĴ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĺŇīňĔŅĶěńħĔŅĶŐĸŃĮĶŃŏĴŇĬĪńĔļŃĕŀĚĝƞŅĚŏĝŊŗŀĴŐĸŃįŌƟĮĢŇĭńĨŇĔŅĶŏĝŊŗŀĴ 
4. ĽŅĴŅĶĩŀīŇĭŅĵĺŇīňĔŅĶěńħĔŅĶėŋĦĳŅıĕŀĚŏėĶŊŗŀĚŏĝŊŗŀĴ 
5. ĽŅĴŅĶĩŀŀĔŐĭĭĭńĬĪŉĔŐĸŃĶŅĵĚŅĬėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
6. ĽŅĴŅĶĩĮĶŃŏĴŇĬĨƟĬĪŋĬħƟŅĬėŋĦĳŅıĕŀĚĚŅĬŏĝŊŗŀĴ 

 
PRE 64012 ĲƕĽŇĔĽƢĕŀĚŀŅĶƢĔŐĸŃŐľĸƞĚěƞŅĵœĲĲƚŅĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴ   3 (2-2-6) 
  (Arc Physics and Welding Power Source) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮĪķļġňŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĔŅĶĪħĸŀĚȮĔŅĶŏĸŊŀĔ
ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĸŃĨńĺŐĮĶŒĬĔŅĶŏĝŊŗŀĴȮıŊŘĬģŅĬĪŅĚĔŅĵĳŅıĕŀĚĔŅĶŀŅĶƢĔȮıŊŘĬģŅĬėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶ
ĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬĚŅĬŏĝŊŗŀĴȮĶŃĭĭĕŀĚŏėĶŊŗŀĚŏĝŊŗŀĴŀŅĶƢĔıŊŘĬģŅĬȮŏĽƟĬőėƟĚȮV-A ĔŅĶĮĶńĭĨńŘĚŐĸŃŀƞŅĬėƞŅ
ĔŜŅĸńĚœĲĲƚŅŏĝŊŗŀĴȮőľĸħěŜŅĸŀĚĪŅĚœĲĲƚŅĨŅĴĔġĕŀĚőŀľƢĴȮĴŅĨĶģŅĬĔŅĶĪħĽŀĭŐľĸƞĚěƞŅĵĔŜŅĸńĚœĲĲƚŅĽŜŅľĶńĭ
ŏĝŊŗŀĴȮĺŇīňĔŅĶĪħĽŀĭȮĔŅĶĶŅĵĚŅĬĕƟŀĴŌĸĔŅĶĪħĽŀĭŐĸŃĔŅĶĬŜŅœĮŒĝƟ 

 Welding process analysis. Experimental of theory and analysis for welding 
parameters. Fundamental of arc physics. Basic knowledge of heat transfer in welding. Basic arc 
welding machine system. V-A curve. Welding power adjustment and acquisition. Electrical 
bskkwȮjm_bȮ_qȮMfkŲqȮj_u,ȮQr_lb_pbȮmdȮucjbgleȮnmucpȮqmspacȮt_jgb_rgml,ȮT_jgb_rgmlȮkcrfmb,Ȯ
Report of validation data and implementation. 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ8 
1. ĽŅĴŅĶĩŀīŇĭŅĵĪķļġňĪŅĚĲƕĽŇĔĽƢıŊŘĬģŅĬĕŀĚĔŅĶŏĝŊŗŀĴŀŅĶƢĔ 
2. ĽŅĴŅĶĩŀīŇĭŅĵĪķļġňŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬĔŅĶŏĝŊŗŀĴ 
3. ĽŅĴŅĶĩŀīŇĭŅĵĶŃĭĭŐĸŃĺŇīňĔŅĶĪħĽŀĭŏėĶŊŗŀĚŏĝŊŗŀĴŀŅĶƢĔĨŅĴĴŅĨĶģŅĬĽŅĔĸ 
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PRE 64013 ĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦœŁőħĶŏěĬŒĬĸĺħŏĝŊŗŀĴ    1 (1-0-3) 
  (Hydrogen analysis in welding consumables) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 įĸĔĶŃĪĭĕŀĚœŁőħĶŏěĬŒĬĶŀĵŏĝŊŗŀĴȮĝĬŇħŐĸŃĴŅĨĶģŅĬĕŀĚĸĺħŏĝŊŗŀĴȮľĸńĔĔŅĶĺńħĮĶŇĴŅĦ
œŁőħĶŏěĬȮĴŅĨĶģŅĬĔŅĶĪħĽŀĭĮĶŇĴŅĦœŁőħĶŏěĬȮĺŇīňŐĪĬĪňŗħƟĺĵĔĸňŏĞŀĶňĬŐĸŃĮĶŀĪȮĺŇīňĺŇŏėĶŅŃľƢĮĶŇĴŅĦ
œŁőħĶŏěĬħƟĺĵĺŇīňŐĔƠĽőėĶĴŅőĨĶĔĶŅĲƖȮĺŇīňĮĶŃŏĴŇĬŐĭĭŀŊŗĬȮŕȮȮĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦœŁőħĶŏěĬŒĬĸĺħ
ŏĝŊŗŀĴ 

 Effect of hydrogen in weldment. Welding consumable type and standard. 
Principle of hydrogen measurement. Standard testing method of hydrogen content: Glycerol 
and Mercury replacement, Hydrogen content analysis by gas chromatography method. Other 
determination methods. Practice for hydrogen analysis in consumable. 
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PRE 64014 ĔĶĦňĻŉĔļŅĔŅĶįĸŇĨĚŅĬŏĝŊŗŀĴŐĸŃĕŉŘĬĶŌĮőĸľŃ    1 (1-0-3) 
  (Welding and fabrication case study) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĨńĺŀĵƞŅĚĚŅĬĮĶŃĔńĬŐĸŃėĺĭėŋĴėŋĦĳŅıȮŒĬŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨħƟĺĵĔŅĶĕŉŘĬĶŌĮőĸľŃŐĸŃ
ĔŅĶŏĝŊŗŀĴȮľĬŉŗĚľĶŊŀľĸŅĵĨńĺŀĵƞŅĚȮŏĝƞĬȮĔŅĶįĸŇĨĩńĚŐĶĚħńĬȮĔŅĶįĸŇĨľĴƟŀœŀĬŘŜŅȮĔŅĶŏħŇĬĶŃĭĭĪƞŀŐĶĚħńĬȮĔŅĶŏħŇĬ
ĶŃĭĭĪƞŀŏıŊŗŀįĸŇĨȮĚŅĬŏĝŊŗŀĴŒĬŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏėĴňȮŀŋĨĽŅľĔĶĶĴĔŅĶĭŇĬȮŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢȮľĶŊŀľńĺĕƟŀ
ŀŊŗĬȮŕȮ 

 Welding quality assurance and control cases from welding and fabrication 
industries e.g. pressure vessel, boiler, pressure piping, process piping in petrochemical, aviation, 
automotive and other industries. 
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PRE 64099 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ  1(1-0-3) 
  (Special topics in welding inspection and quality control) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 

 ĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĨĶĺěĽŀĭĚŅĬŏĝŊŗŀĴȮĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴȮ
ıńĥĬŅĔŅĶŐĸŃŐĬĺőĬƟĴŒĬŀĬŅėĨĕŀĚĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴȮŐĸŃľńĺĕƟŀŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

 Case study of welding inspection, case study of welded quality control, 
evolution and future trend of welding inspection and quality control, and other related topics 
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ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
PRE 690..  ĺŇĪĵŅĬŇıĬīƢ        /0ȮľĬƞĺĵĔŇĨ 
  &Thesis) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

 ĬńĔĻŉĔļŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢěŃĨƟŀĚĸĚĪŃŏĭňĵĬŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵȮȮŐĸŃėƟĬėĺƟŅħƟĺĵĨĬŏŀĚŒĬ
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĳŅĵŒĨƟėĺŅĴħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶľĸńĔĽŌĨĶȮŏĶňĵĬĶŌƟĔŅĶ
ĺŇěńĵŏĮƦĬĕńŘĬĨŀĬœħƟŐĔƞȮĔŅĶĶŃĭŋĪňŗĴŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĚŅĬĺŇěńĵȮĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴħƟŅĬĺŇĻĺĔĶĶĴĔŅĶ
ŏĝŊŗŀĴľĶŊŀħƟŅĬŀŊŗĬĪňŗěŜŅŏĮƦĬȮĔŅĶĨńŘĚĮĶŃŏħŖĬĮƤĠľŅĺŇěńĵȮĔŅĶŀŀĔŐĭĭĺŇīňĔŅĶĪħĸŀĚȮĔŅĶĨńŘĚĽĩŅĬňĪħĸŀĚȮĔŅĶŏĔŖĭ
ŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚȮĔŅĶĺŇıŅĔĵƢįĸĔŅĶĪħĸŀĚȮĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢŐĸŃŏĕƟŅĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢ 

 Each Student is required to undertake an individual research and/or 
development in the field of welding engineering under supervision of advisor and teaching 
staffs. Study a research sequence e.g., identifying background and important of the research, 
reviewing of welding engineering or other literatures, stating the research problems, designing 
experiments, setting up experimental stations, collecting and analyzing the experimental 
results, discussing the experimental results, writing the thesis, and defensing for the thesis. 
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PRE 69300 ėƟĬėĺƟŅŀŇĽĶŃ        6 ľĬƞĺĵĔŇĨ 
  &Independence study) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮœĴƞĴň 

 ŏĮƦĬĺŇĝŅĪňŗĺƞŅħƟĺĵĔŅĶĻŉĔļŅėĺŅĴĶŌƟŐĸŃĔŅĶĪŜŅĚŅĬĺŇěńĵĕĬŅħŏĸŖĔŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ
ĕŀĚĬńĔĻŉĔļŅ ŏıŊŗŀŒľƟŏĕƟŅŒěĔŅĶŐĔƟœĕĮƤĠľŅŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢħƟĺĵĶŃŏĭňĵĭĺŇīňĺŇěńĵȮőħĵĪňŗľńĺĕƟŀŐĸŃĔĶĦňĻŉĔļŅěŃ
œħƟĶńĭėĺŅĴŏľŖĬĝŀĭőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ ŏĶňĵĬĶŌƟĔŅĶŐĔƟĮƤĠľŅħƟĺĵĺŇīňĺŇěńĵŏĮƦĬĕńŘĬĨŀĬœħƟŐĔƞȮĔŅĶĶŃĭŋĪňŗĴŅŐĸŃ
ėĺŅĴĽŜŅėńĠĕŀĚĮƤĠľŅȮĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴľĶŊŀħƟŅĬŀŊŗĬĪňŗěŜŅŏĮƦĬȮĔŅĶĨńŘĚĮĶŃŏħŖĬ
ĮƤĠľŅȮĔŅĶŀŀĔŐĭĭĺŇīňĔŅĶĪħĸŀĚȮĔŅĶĨńŘĚĽĩŅĬňĪħĸŀĚȮĔŅĶŏĔŖĭŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚȮĔŅĶĺŇıŅĔĵƢįĸ
ĔŅĶĪħĸŀĚȮĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀĶŅĵĚŅĬ 

 Individual studies and case studies in welding engineering problems, 
understanding about scientific problem solving by research methodology with permission of 
advisor, the topics related welding engineering will be assigned or approved by student's 
advisor. Study a problem solving as research sequence e.g., identifying background and 
important of the problem, reviewing of welding engineering or other literatures, stating the 
problems, designing experiments, setting up experimental stations, collecting and analyzing 
the experimental results, discussing the experimental results, writing the report, and 
presenting. 
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ĳŅėįĬĺĔȮĕȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ40 ľĬƞĺĵĔŇĨ 

ĸħěŜŅĬĺĬľĬƞĺĵĔŇĨ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ37 ľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
PLO1: ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴȮ
ĨĶĺěĽŀĭĪħĽŀĭȮŐĸŃėĺĭėŋĴŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴ
ĨƟŀĚĔŅĶŒĝƟĚŅĬŐĸŃŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĪňŗŏĔňŗĵĺĕƟŀĚ 
PLO2: ĬńĔĻŉĔļŅĽŅĴŅĶĩŐĮĸėĺŅĴľĴŅĵįĸĔŅĶĺŇŏėĶŅŃľƢȮ
ĪħĽŀĭȮĨĶĺěĽŀĭĽŇŗĚĪňŗŏĔŇħĕŉŘĬŒĬŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĔŅĶŏĝŊŗŀĴœħƟ 
PLO18ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĽĶŋĮȮŏĶňĵĭŏĶňĵĚėĺŅĴĶŌƟıŊŘĬģŅĬ
ĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢŏıŊŗŀĬŜŅœĮŒĝƟŒĬ
ĔŅĶĪŜŅĚŅĬœħƟ 
PLO28Ȯ ĬńĔĻŉĔļŅĽŅĴŅĶĩėƟĬėĺƟŅȮĺŇŏėĶŅŃľƢȮĺŅĚŐįĬŐĸŃ
ŐĔƟœĕĮƤĠľŅĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴœħƟ 
PLO38ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮĽĶŋĮȮĩƞŅĵĪŀħ
ŐĸŃĽŊŗŀĽŅĶĕƟŀĴŌĸįĸĔŅĶĺŇŏėĶŅŃľƢȮĪħĽŀĭȮĨĶĺěĽŀĭŒľƟĔńĭ
įŌƟĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶĪŜŅĚŅĬœħƟ 
 

ŏĮĸňŗĵĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
PLO-/8ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮœħƟĽŀħėĸƟŀĚ
ĨŅĴĴŅĨĶģŅĬŒĬĳŅėŀŋĨĽŅľĔĶĶĴŏĪňĵĭŏĪƞŅĶŃħńĭĽŅĔĸ 
PLO-08ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅĪňŗĞńĭĞƟŀĬħƟŅĬĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴȮőħĵŒĝƟŀĚėƢ
ėĺŅĴĶŌƟŏħŇĴĶƞĺĴĔńĭĔŅĶėƟĬėĺƟŅŒľĴƞȮĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢĕƟŀĴŌĸįƞŅĬ
ĔĶŃĭĺĬĔŅĶĺŇěńĵŐĸŃĬŜŅŏĽĬŀ 
PLO-18ȮĴňĪńĔļŃĔŅĶěńħĔŅĶĕƟŀĴŌĸȮŐĸŃĬŜŅŏĽĬŀįƞŅĬĔŅĶĽŊŗŀĽŅĶœħƟľĸŅĔľĸŅĵ
ĶŌĮŐĭĭ 

 
ĸħěŜŅĬĺĬȮPLO őħĵŏıŇŗĴ
ėĺŅĴĔĶŃĝńĭŐĸŃėĺŅĴ
ĝńħŏěĬĕŀĚĪńĔļŃĪňŗŏĮƦĬ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 



 

ŀĬŋĴńĨŇěŅĔĽĳŅȮĴěī,ėĶńŘĚĪňŗȮ041Ȯ&5ȮĔ,ė,Ȯ42' 

1
3
2 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

 
ĶľńĽĺŇĝŅĪňŗŒĝƟĔŜŅľĬħŏĮƦĬĨńĺŀńĔļĶȮ1ȮĨńĺȮĨŅĴħƟĺĵŏĸĕȮ1ȮľĸńĔ 

ŏĮĸňŗĵĬĶľńĽĶŅĵĺŇĝŅ 
ĶľńĽĺŇĝŅĮĶŃĔŀĭħƟĺĵĨńĺŀńĔļĶĽŅĴľĸńĔŐĸŃĨńĺŏĸĕľƟŅľĸńĔ 
ŒĬĶŌĮŐĭĭȮAAAXYZZZ 

 
ĮĶńĭŏĮĸňŗĵĬĶľńĽĶŅĵĺŇĝŅ 
ŏĬŊŗŀĚěŅĔĶŅĵĺŇĝŅŒĬ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
2564 ĴňěŜŅĬĺĬŏıŇŗĴĕŉŘĬ 

 
ĶŅĵĺŇĝŅȮĮĶŃĔŀĭħƟĺĵ 
ľĴĺħĺŇĝŅĳŅļŅŀńĚĔķļ 
LNG 550*ȮLNG 600 
Ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭ 
ĕ,ȮľĴĺħĺŇĝŅŏĸŊŀĔ 
ė,ȮľĴĺħĺŇĝŅĽńĴĴĬŅ 
Ě,ȮľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

ŏĮĸňŗĵĬĶŌĮŐĭĭľĴĺħĺŇĝŅ 
ĶŅĵĺŇĝŅȮĮĶŃĔŀĭħƟĺĵ 
ľĴĺħĺŇĝŅĳŅļŅŀńĚĔķļ 
LNG 550*ȮLNG 600 
Ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭ 
ĕ,ȮľĴĺħĺŇĝŅŏĸŊŀĔ 
ė,ȮľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

 
 
ŏľĸŊŀȮ1ȮľĴĺħĺŇĝŅ 
ľĴĺħĺŇĝŅĭńĚėńĭȮŏĬƟĬĔŅĶ
ŏıŇŗĴĪńĔļŃĔŅĶĺŇěńĵ 
ľĴĺħĺŇĝŅĽńĴĴĬŅȮ&ŏħŇĴ'
ĶĺĴŏĕƟŅĔńĭľĴĺħĺŇĝŅ
ĭńĚėńĭ 
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Ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭ 
PRE 601ȮĔŅĶŏĔŇħĕŀĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĪňŗœħƟĴŅĕŀĚőĸľŃ 
PRE 602ȮĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ 
PRE 691ȮĶŃŏĭňĵĭĔŅĶĺŇěńĵ 
PRE 600ȮĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĝńŘĬĽŌĚ 
PRE 640ȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚĺŇĻĺĔĶĶĴŏıŊŗŀĔŅĶŀŀĔŐĭĭŐĸŃ

ĔŅĶěŜŅĸŀĚŐĭĭ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭ 
ĶŅĵĺŇĝŅ 1 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE  47../ȮĺŇīňĺŇěńĵ 
PRE  47..0ȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶ 
PRE  47..1ȮėĺŅĴĮĸŀħĳńĵŒĬĚŅĬŏĝŊŗŀĴŏıŊŗŀĽŅīŅĶĦŃ 
PRE  47.74ȮĽńĴĴĬŅȮ/ 
PRE  47.75ȮĽńĴĴĬŅȮ0 
PRE  47.76ȮĽńĴĴĬŅȮ1 
PRE  47.77ȮĽńĴĴĬŅȮ2 
 

ŏľĨŋįĸ 
ĺŇĝŅĭńĚėńĭŒĬľĸńĔĽŌĨĶŒľĴƞ 
ŏĮƦĬĺŇĝŅħƟŅĬıńĥĬŅĪńĔļŃ
ĔŅĶĺŇěńĵĪńŘĚĽŇŘĬ 
ĺŇĝŅĭńĚėńĭŏħŇĴȮ&ĵĔŏĺƟĬȮ
PRE 691) œħƟĩŌĔŐĵĔĵƞŀĵ
ŒľƟŀĵŌƞŒĬĺŇĝŅŏĸŊŀĔ 
 
ŏıŇŗĴŏĨŇĴŏĬŊŘŀľŅŏĔňŗĵĺĔńĭ
ĔŅĶĽŊĭėƟĬȮĔŅĶŀƟŅĚŀŇĚȮ
ěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮŐĸŃ
ĔŅĶėŜŅĬŉĚĩŉĚėĺŅĴ
ĮĸŀħĳńĵĽŅīŅĶĦŃ 
 
ŏıŇŗĴŏĨŇĴŏĬŊŘŀľŅŏĔňŗĵĺĔńĭ
ĔŅĶĽńĴĴĬŅ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

 
Ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭȮ(ĭŅĚĽƞĺĬ' 
PRE 601ȮĔŅĶŏĔŇħĕŀĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĪňŗœħƟĴŅĕŀĚőĸľŃ 
PRE 602ȮĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪőĸľŃĺŇĪĵŅĔŅĶįĸŇĨ 
ĕ,ȮĺŇĝŅŏĸŊŀĔ 
ĕ,/ȮĔĸŋƞĴĺŇĝŅőĸľŃĺŇĪĵŅĚŅĬŏĝŊŗŀĴȮ 
ĶŅĵĺŇĝŅȮ3 ľĬƞĺĵĔŇĨ 
PRE 610 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőĸľŃĺŇĪĵŅĽŜŅľĶńĭĚŅĬŏĝŊŗŀĴ 
PRE 611 őĸľŃĺŇĪĵŅĚŅĬŏĝŊŗŀĴȮ1 
PRE 612 őĸľŃĺŇĪĵŅĚŅĬŏĝŊŗŀĴȮ2 
PRE 613 ĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴ 
PRE 615 ľńĺĕƟŀıŇŏĻļȮ1 
 
 

ĶĺĭĶĺĴ*ŏıŇŗĴŏĨŇĴŏĬŊŘŀľŅȮŐĸŃěŜŅŐĬĔĶŅĵĺŇĝŅŒľĴƞ 
ĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴȮ0ȮĔĸŋƞĴĺŇĝŅĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 
ĶŅĵĺŇĝŅȮ1 ľĬƞĺĵĔŇĨ 
PRE 40./1 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴ 
PRE 40.00 ľĸńĔĔŅĶĕŀĚĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĽŉĔľĶŀŒĬĺńĽħŋ 
ĶŅĵĺŇĝŅȮ/ȮľĬƞĺĵĔŇĨ 
PRE 40../ ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚŏľĸŖĔĔĸƟŅ 
PRE 40..0 ŐįĬĳŌĴŇĕŀĚŏĲĽŐĸŃĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚĺńĽħŋĔĸŋƞĴŏľĸŖĔ 
PRE 40..1 ĔŅĶĪħĽŀĭĺńĽħŋŐĭĭĪŜŅĸŅĵĽĳŅı 
PRE 40.// őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬ 
PRE 40./0 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėĺŅĴŐĕŖĚŐĶĚĽŌĚ 
PRE 40./2 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅĪĬėĺŅĴĶƟŀĬĽŌĚ 
PRE 40./3 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴĺńĽħŋįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ 
PRE 62016 őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŀŃĸŌĴŇŏĬňĵĴŐĸŃŀŃĸŌĴŇŏĬňĵĴŀńĸĸŀĵħƢ 
PRE 40.0/ ĔĸœĔĔŅĶŏĔŇħĔŅĶŐĨĔĶƟŅĺĕŀĚĺńĽħŋŐĸŃĔŅĶĞƞŀĴ 
PRE 40.01 ĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴ 
PRE 40777Ȯ ľńĺĕƟŀıŇŏĻļħƟŅĬĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 
 

 
ŏľĨŋįĸ 
ĶĺĴĶĺĴȮŏıŇŗĴŏĨŇĴȮŐĸŃ
ěŜŅŐĬĔĶŅĵĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĴŅĨĶģŅĬĽŅĔĸȮŐĸŃĴň
ėĺŅĴėĸƞŀĚĨńĺŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭ
ĭĸŖŀĔőĴħŌĸ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

 
Ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭȮ(ĭŅĚĽƞĺĬ' 
PRE 600ȮĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĝńŘĬĽŌĚ 
ĕ,0ȮĔĸŋƞĴĺŇĝŅĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶėĺĭėŋĴ 
ĶŅĵĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE 600 ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĝńŘĬĽŌĚ 
PRE 40.ȮĲƕĽŇĔĽƢĕŀĚŀŅĶƢĔŒĬĔŅĶŏĝŊŗŀĴĕńŘĬĽŌĚ 
PRE 40/ȮĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴőħĵŒĝƟıĸńĚĚŅĬėĺŅĴŏĕƟĴĽŌĚ 
PRE 400ȮĔŅĶŏĝŊŗŀĴŒĬĽĳŅĺŃĕŀĚŐĕŖĚ 
PRE 401ȮĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĸŃĶŃĭĭĔŅĶėĺĭėŋĴĕńŘĬĽŌĚ 
PRE 402ȮĔŅĶĮĶŃĽŅĬıĸŅĽĨŇĔŐĸŃĺńĽħŋįĽĴĕńŘĬĽŌĚ 
PRE 403ȮľńĺĕƟŀıŇŏĻļȮ0 
 
 

ĶĺĭĶĺĴ*ŏıŇŗĴŏĨŇĴŏĬŊŘŀľŅȮŐĸŃěŜŅŐĬĔĶŅĵĺŇĝŅŒľĴƞ 
ĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴȮ/ȮĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
ĶŅĵĺŇĝŅȮ1 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE 4/... ŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴıŊŘĬģŅĬ 
PRE 4/../ ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔħƟĺĵĸĺħŏĝŊŗŀĴ

ľŋƟĴĲĸńĔĞƢ 
PRE 4/..0 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔĪńĚĽŏĨĬŐĔƠĽėĸŋĴ 
PRE 4/..1 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔőĸľŃŐĔƠĽėĸŋĴ 
PRE 4/..2 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔœĽƟĲĸńĔĞƢ 
PRE 4/..3 ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔŒĨƟĲĸńĔĞƢ 
PRE 4/..4 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĔƠĽȮĔŅĶŐĸƞĬĮĶŃĽŅĬȮŐĸŃĔŅĶĭńħĔĶň 
PRE 4/..5 ĔŅĶŏĨĶňĵĴĶŀĵĨƞŀĽŜŅľĶńĭĚŅĬŏĝŊŗŀĴ 
PRE 4/..6 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵėĺŅĴĨƟŅĬĪŅĬ 
PRE 4/.// ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵŏĸŏĞŀĶƢ 
PRE 4/./0 ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĽĴńĵŒľĴƞ 
PRE 4/./1 ľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
PRE 4/.0/ ĔŅĶĺŇŏėĶŅŃľƢŀŅĶƢĔŐĸŃĔŅĶĩƞŅĵőŀĬőĸľŃ 
PRE 4/777 ľńĺĕƟŀıŇŏĻļħƟŅĬŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 
 

 
ŏľĨŋįĸ 
ĶĺĴĶĺĴȮŏıŇŗĴŏĨŇĴȮŐĸŃ
ěŜŅŐĬĔĶŅĵĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĴŅĨĶģŅĬĽŅĔĸȮŐĸŃĴň
ėĺŅĴėĸƞŀĚĨńĺŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭ
ĭĸŖŀĔőĴħŌĸ 
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ĕ,1ȮĔĸŋƞĴĺŇĝŅĔŅĶĨĶĺěĽŀĭŐĭĭœĴƞĪŜŅĸŅĵ 
ĶŅĵĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PREȮ41.ȮĔŅĶĨĶĺěĽŀĭĺńĽħŋőħĵœĴƞĪŜŅĸŅĵĽĳŅı 
PRE 631ȮĪķļġňĕŀĚėĸŊŗĬŀńĸĨĶŅőĞĬŇĔ 
PRE 410ȮĔŅĶĨĶĺěĽŀĭőħĵĳŅıĩƞŅĵĶńĚĽňĕńŘĬĽŌĚ 
PRE 412ȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĨĶĺěĽŀĭőħĵœĴƞĪŜŅĸŅĵħƟĺĵ

ėĸŊŗĬŀńĸĨĶŅőĞĬŇĔĕńŘĬĽŌĚ 
PRE 412ȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĨĶĺěĽŀĭőħĵœĴƞĪŜŅĸŅĵħƟĺĵ

ŐĴƞŏľĸŖĔœĲĲƚŅĕńŘĬĽŌĚ 
PRE 635ȮľńĺĕƟŀıŇŏĻļ 3 
 

ĶĺĭĶĺĴ*ŏıŇŗĴŏĨŇĴŏĬŊŘŀľŅȮŐĸŃěŜŅŐĬĔĶŅĵĺŇĝŅŒľĴƞ 
ĔĸŋƞĴȮ2ȮĔĸŋƞĴĺŇĝŅĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
ĶŅĵĺŇĝŅȮ1 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE 42... ĔŅĶėĺĭėŋĴėŋĦĳŅıŒĬĚŅĬŏĝŊŗŀĴ 
PRE 42../ ĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅııŊŘĬģŅĬ 
PRE 42..0 ĺŇīňĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅıĭĬıŊŘĬįŇĺ 
PRE 42./. ŏėĶŊŗŀĚěńĭĵŉħŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇħĨńĺŒĬĚŅĬŏĝŊŗŀĴ 
PRE 42.// ĔŅĶěńħĔŅĶŒĬĚŅĬŏĝŊŗŀĴ 
PRE 42./1 ĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦœŁőħĶŏěĬŒĬĸĺħŏĝŊŗŀĴ 
PRE 42./2 ĔĶĦňĻŉĔļŅĔŅĶįĸŇĨĚŅĬŏĝŊŗŀĴŐĸŃĕŉŘĬĶŌĮőĸľŃ 
PRE 42.77 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 
ĶŅĵĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE 42..1 ĔŅĶĪħĽŀĭħƟĺĵĽŅĶŐĪĶĔĞŉĴ 
PRE 42..2 ĔŅĶĪħĽŀĭħƟĺĵįĚŐĴƞŏľĸŖĔ 
PRE 42..3 ĔŅĶĪħĽŀĭħƟĺĵėĸŊŗĬŏĽňĵĚėĺŅĴĩňŗĽŌĚ 
PRE 42..4 ĔŅĶĪħĽŀĭħƟĺĵĳŅıĩƞŅĵĶńĚĽň 
PRE 42..5 ĔŅĶĪħĽŀĭħƟĺĵĔĶŃŐĽœľĸĺĬ 
PRE 42..6 ĔŅĶĪħĽŀĭħƟĺĵŀŃėŌĽĨŇĔŀňĴŇĽĝńŗĬ 
PRE 42..7 įŌƟĨĶĺěĽŀĭĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶĶńĭĶŀĚėĺŅĴĽŅĴŅĶĩ 
PRE 42./0 ĲƕĽŇĔĽƢĕŀĚŀŅĶƢĔŐĸŃŐľĸƞĚěƞŅĵœĲĲƚŅĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴ 
 

 
ŏľĨŋįĸ 
ĶĺĴĶĺĴȮŏıŇŗĴŏĨŇĴȮŐĸŃ
ěŜŅŐĬĔĶŅĵĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĴŅĨĶģŅĬĽŅĔĸȮŐĸŃĴň
ėĺŅĴėĸƞŀĚĨńĺŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭ
ĭĸŖŀĔőĴħŌĸ 
 
 
 
ĶŅĵĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮ(45 
ĝńŗĺőĴĚ'ȮĽŀħėĸƟŀĚĔńĭ
ĕƟŀĔŜŅľĬħěŜŅĬĺĬĝńŗĺőĴĚ
İƗĔŀĭĶĴįŌƟĨĶĺěĽŀĭĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸ 
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Ĕ,ȮľĴĺħĺŇĝŅĭńĚėńĭȮ(ĭŅĚĽƞĺĬ' 
PRE 640ȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚĺŇĻĺĔĶĶĴŏıŊŗŀĔŅĶŀŀĔŐĭĭŐĸŃ

ĔŅĶěŜŅĸŀĚŐĭĭ 
ĕ,2ȮĔĸŋƞĴĺŇĝŅĔŅĶŀŀĔŐĭĭŐĸŃĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 
ĶŅĵĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE 42/ȮĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĪŅĚĺŇĻĺĔĶĶĴ 
PRE 420ȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶŒĝƟĚŅĬŒĬőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴ 
PRE 421ȮĴŅĨĶģŅĬŐĸŃĕƟŀĔŜŅľĬħŒĬĚŅĬŏĝŊŗŀĴ 
PRE 423ȮľńĺĕƟŀıŇŏĻļȮ2 
 
 
 
 
 
 
 
 
 
 
 

ĶĺĭĶĺĴ*ŏıŇŗĴŏĨŇĴŏĬŊŘŀľŅȮŐĸŃěŜŅŐĬĔĶŅĵĺŇĝŅŒľĴƞ 
ĔĸŋƞĴȮ1ȮĔĸŋƞĴĺŇĝŅĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 
ĶŅĵĺŇĝŅȮ1 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE 41../ ľĸńĔĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĪŅĚĺŇĻĺĔĶĶĴ 
PRE 63002 ĔŅĶŀŀĔŐĭĭŐĸŃıķĨŇĔĶĶĴĕŀĚĚŅĬŏĝŊŗŀĴĳŅĵŒĨƟĳŅĶŃĚŅĬ 
PRE 41..1 ĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴ 
PRE 41..2 ıķĨŇĔĶĶĴĕŀĚőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴĳŅĵŒĨƟĳŅĶŃĚŅĬıĸĺńĨĶ 
PRE 41..3 ĔŅĶěŜŅĸŀĚŐĭĭĚŅĬŏĝŊŗŀĴħƟĺĵėŀĴıŇĺŏĨŀĶƢ 
PRE 41.// ĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĽŜŅľĶńĭŀŋĮĔĶĦƢĶńĭŐĶĚħńĬŏĭŊŘŀĚĨƟĬ 
PRE 41./0 ĔŅĶŀŀĔŐĭĭĶŀĵŏĝŊŗŀĴĽŜŅľĶńĭĚŅĬŀĸŌĴŇŏĬňĵĴ 
PRE 41.0/ ĔĸœĔĔŅĶĺŇĭńĨŇĕŀĚĚŅĬŏĝŊŗŀĴ 
PRE 41777 ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 

 
ŏľĨŋįĸ 
ĶĺĴĶĺĴȮŏıŇŗĴŏĨŇĴȮŐĸŃ
ěŜŅŐĬĔĶŅĵĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĴŅĨĶģŅĬĽŅĔĸȮŐĸŃĴň
ėĺŅĴėĸƞŀĚĨńĺŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭ
ĭĸŖŀĔőĴħŌĸ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ľĴŅĵŏľĨŋ 

 
ė,ȮľĴĺħĺŇĝŅĽńĴĴĬŅ 
ĶŅĵĺŇĝŅȮ1 ľĬƞĺĵĔŇĨ 
PRE 47.ȮĽńĴĴĬŅ 
 

 
ĵĔŏĸŇĔľĴĺħĺŇĝŅĽńĴĴĬŅ 
ŏıŇŗĴĺŇĝŅĽńĴĴĬŅŒĬľĴĺħĺŇĝŅĭńĚėńĭ 
2ȮĶŅĵĺŇĝŅ ĶŅĵĺŇĝŅĸŃȮ1 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE  47.74ȮĽńĴĴĬŅȮ/ 
PRE  47.75ȮĽńĴĴĬŅȮ0 
PRE  47.76ȮĽńĴĴĬŅȮ1 
PRE  47.77ȮĽńĴĴĬŅȮ2 
 

 
ŏľĨŋįĸ 
ŏıŇŗĴŏĨŇĴĔŇěĔĶĶĴĔŅĶ
ĽńĴĴĬŅŏıŊŗŀŏıŇŗĴĪńĔļŃ
ĔŅĶĬŜŅŏĽĬŀŐĸŃĶńĭĲƤĚ
ĚŅĬĺŇěńĵ 

 
Ě,ȮľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
ŐįĬȮĔ0ȮĶŅĵĺŇĝŅȮ12 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE 692 ĺŇĪĵŅĬŇıĬīƢ 
ĶŅĵĺŇĝŅȮ6 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE 693 ėƟĬėĺƟŅŀŇĽĶŃ 

ĶŅĵĺŇĝŅĪňŗœĴƞŏĮĸňŗĵĬŐĮĸĚ 
ė,ȮľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
ŐįĬȮĔȮĶŅĵĺŇĝŅȮ12 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE 69200 ĺŇĪĵŅĬŇıĬīƢ 
ŐįĬȮĕȮĶŅĵĺŇĝŅȮ6 ľĬƞĺĵĔŇĨȮœħƟŐĔƞ 
PRE 69300 ėƟĬėĺƟŅŀŇĽĶŃ 

 
ėĚŏħŇĴ 
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ĳŅėįĬĺĔȮė,ȮĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

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)   
ȮISE 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  

 

ĳŅĶŃĚŅĬĽŀĬȮ&őħĵĮĶŃĴŅĦ' 

ľĴĺħĺŇĝŅĭńĚėńĭ   /ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĸŊŀĔ   5ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ 

ĳŅĶŃĚŅĬĨƞŀĽńĮħŅľƢ   7ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ 
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ĶŅĵĺŇĝŅĪňŗŏĮƦĬįŌƟĽŀĬ 

PRE 61012  ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĽĴńĵŒľĴƞ 1 ľĬƞĺĵĔŇĨ 
  (Modern joining processes)   

PRE 61999  ľńĺĕƟŀıŇŏĻļħƟŅĬŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴ 1 ľĬƞĺĵĔŇĨ 
  (Special Topics in Welding Technology and Processes)   

PRE 62999  ľńĺĕƟŀıŇŏĻļħƟŅĬĺńĽħŋĻŅĽĨĶƢŐĸŃőĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴ 1 ľĬƞĺĵĔŇĨ 
  (Special topics in welding materials and metallurgy)   

PRE 63001  ľĸńĔĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĪŅĚĺŇĻĺĔĶĶĴ 1 ľĬƞĺĵĔŇĨ 
  (Fundamental of welding engineering design)   

PRE 63002  ĔŅĶŀŀĔŐĭĭŐĸŃıķĨŇĔĶĶĴĕŀĚĚŅĬŏĝŊŗŀĴĳŅĵŒĨƟĳŅĶŃĚŅĬ 1 ľĬƞĺĵĔŇĨ 
  (Design and behavior of weldment under loading)   

PRE 63003  ĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴ 1 ľĬƞĺĵĔŇĨ 
  (Design of welded structures)   

PRE 63004  ıķĨŇĔĶĶĴĕŀĚőėĶĚĽĶƟŅĚĚŅĬŏĝŊŗŀĴĳŅĵŒĨƟĳŅĶŃĚŅĬıĸĺńĨĶ  1 ľĬƞĺĵĔŇĨ 
  (Behavior of welded structures under cyclic loading)   

PRE 63003  ĔŅĶěŜŅĸŀĚŐĭĭĚŅĬŏĝŊŗŀĴħƟĺĵėŀĴıŇĺŏĨŀĶƢ  1 ľĬƞĺĵĔŇĨ 
  (Computerized Welding Simulation)   

PRE 63011  ĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴĽŜŅľĶńĭŀŋĮĔĶĦƢĶńĭŐĶĚħńĬŏĭŊŘŀĚĨƟĬ 1 ľĬƞĺĵĔŇĨ 
  (Basic design of welded pressure equipment)   

PRE 63012  ĔŅĶŀŀĔŐĭĭĶŀĵŏĝŊŗŀĴĽŜŅľĶńĭĚŅĬŀĸŌĴŇŏĬňĵĴ 1 ľĬƞĺĵĔŇĨ 
  (Design of welded aluminum alloy works)   

PRE 63999  ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴ 1 ľĬƞĺĵĔŇĨ 
  (Special topics in welding design)   

PRE 64007  ĔŅĶĪħĽŀĭħƟĺĵĔĶŃŐĽœľĸĺĬ 3 ľĬƞĺĵĔŇĨ 
  (Eddy current testing)   

PRE 64008  ĔŅĶĪħĽŀĭħƟĺĵŀŃėŌĽĨŇĔŀňĴŇĽĝńŗĬ 3 ľĬƞĺĵĔŇĨ 
  (Acoustic emission testing)   

PRE 64009  įŌƟĨĶĺěĽŀĭĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶĶńĭĶŀĚėĺŅĴĽŅĴŅĶĩ 3 ľĬƞĺĵĔŇĨ 
  (Welding inspector and qualification)   

PRE 64099  ľńĺĕƟŀıŇŏĻļħƟŅĬĔŅĶĨĶĺěĽŀĭŐĸŃėĺĭėŋĴėŋĦĳŅıĚŅĬŏĝŊŗŀĴ 1 ľĬƞĺĵĔŇĨ 

  

(Special topics in welding inspection and quality 
control)   

PRE 69099  ĽńĴĴĬŅ 1 ľĬƞĺĵĔŇĨ 
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  (Seminar)   

PRE 69200  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   

PRE 69300  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

 

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,Ȯ279ů287, 

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. 5, 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,Ȯhttps://doi.org//.,/.3/-matecconf/0./6/70./.20. 

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, https://doi.org/10.1051/matecconf/201819201046. 
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National conference 

1. Jiau, S,Ȯand Poopat,ȮB. (2560). ŴThe Effect of Ultrasonic Vibration on Microstructural 
Characteristics of SAW Weld Metalŵ, The Conference of International Welding and Inspection 
Technology &TWIT2017'. 11-12 November 0./5, Sand Dunes Chaolao Beach Resort, 
Chanthabur, ppȮ38+47, 

2. ĻŋĳĺńĥĬƢȮįƞŀĚŒĽ, ĶńĝĔĶȮĬıŏħĝőĳėŅĔŋĸ ĪĶĚıĸȮĪĶĚĬŇĸĶńĔļƢ ĭĺĶőĝėȮįŌƟıńĥĬƢȮŐĸŃĬŇĺńĨĶȮėŋĦŅĺĚėƢ.  (2560). 
ŴĔŅĶĻŉĔļŅıķĨĔŇĶĶĴĔŅĶĩƞŅĵőŀĬĬŘŜŅőĸľŃŒĬĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴħƟĺĵĸĺħŏĝŊŗŀĴľŋƟĴĲĸńĔĞƢħƟĺĵĔŅĶĩƞŅĵĳŅı
ėĺŅĴŏĶŖĺĽŌĚŵ*ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶĨĶĺěĽŀĭȮ&TWIT2017'.  11-12 ıķĻěŇĔŅĵĬȮ
034., őĶĚŐĶĴȮŐĞĬħƢȮħŌĬĽƢȮŏěƟŅľĸŅĺĭňĝȮĶňĽŀĶƢĪ, ěńĬĪĭŋĶň, ľĬƟŅȮ187+194, 

3. ĺĽŋıĸȮĴňĪŀĚȮŐĸŃĭĺĶőĝėȮįŌƟıńĥĬƢ. (2560). ŴĔŅĶĻŉĔļŅįĸĔĶŃĪĭĕŀĚĔŅĶĽńŗĬĽŃŏĪŊŀĬħƟĺĵėĸŊŗĬŏĽňĵĚėĺŅĴĩňŗ
ĽŌĚĨƞŀĽĴĭńĨŇĪŅĚĔĸŐĸŃőėĶĚĽĶƟŅĚĪŅĚěŋĸĳŅėĕŀĚŐĬĺŏĝŊŗŀĴıŀĔįŇĺŐĕŖĚŵ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĪėőĬőĸĵňĔŅĶ
ŏĝŊŗŀĴŐĸŃĔŅĶĨĶĺěĽŀĭȮ&TWIT2017'. 11 ů 12 ıķĻěŇĔŅĵĬȮ034., őĶĚŐĶĴȮŐĞĬħƢȮħŌĬĽƢȮŏěƟŅľĸŅĺĭňĝȮĶň
ĽŀĶƢĪ, 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 

 

2. ĳŅĶŃĚŅĬĽŀĬ 

   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)   

 

0,0ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

  

ĳŅĶŃĚŅĬĽŀĬȮ(őħĵĮĶŃĴŅĦ' 

ľĴĺħĺŇĝŅĭńĚėńĭ   /ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĸŊŀĔ   2ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ 

ĳŅĶŃĚŅĬĨƞŀĽńĮħŅľƢ   4ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 

ĶŅĵĺŇĝŅĪňŗŏĮƦĬįŌƟĽŀĬ 

PRE 62002  ŐįĬĳŌĴŇĕŀĚŏĲĽŐĸŃĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚĺńĽħŋĔĸŋƞĴŏľĸŖĔ 1 ľĬƞĺĵĔŇĨ 
  (Phase diagrams and Heat treatment of ferro-alloys)  
PRE 62013  őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴ 1 ľĬƞĺĵĔŇĨ 
  (Welding metallurgy: Stainless steel)   

PRE 62015  őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴĺńĽħŋįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ 1 ľĬƞĺĵĔŇĨ 
  (Welding metallurgy: Non-ferrous alloys)  
PRE 62016  őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŀŃĸŌĴŇŏĬňĵĴŐĸŃŀŃĸŌĴŇŏĬňĵĴŀńĸĸŀĵħƢ 1 ľĬƞĺĵĔŇĨ 
  (Welding metallurgy: Aluminum and aluminum alloys)  
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PRE 62022  ľĸńĔĔŅĶĕŀĚĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĽŉĔľĶŀŒĬĺńĽħŋ 1 ľĬƞĺĵĔŇĨ 
  (Introduction to corrosion and wear in materials) 
PRE 62023  ĔŅĶĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴ 1 ľĬƞĺĵĔŇĨ 
  (Weldability testing)   

PRE 64012  ĲƕĽŇĔĽƢĕŀĚŀŅĶƢĔŐĸŃŐľĸƞĚěƞŅĵœĲĲƚŅĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴ 1 ľĬƞĺĵĔŇĨ 
  (Arc physics and welding power source)  
PRE 69000  ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĽŜŅľĶńĭĺŇĻĺĔĶ 1 ľĬƞĺĵĔŇĨ 
  (Research methods)   

PRE 69200  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   

PRE 69300  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

 

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-on*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-ml*ȮG,*Ȯ_lbȮQpgrfmpl*ȮH,Ȯ&0./6',ȮŴRfcȮQrsbwȮmdȮQclqgrgx_rgmlȮmlȮGlrcpep_lsj_pȮ
AmppmqgmlȮglȮGLAMLCJȮ4/5ȮApcnrȮQncagkclȮ`wȮSqgleȮCjcarpmafckga_jȮPc_argt_rgmlȮ&CNP'ȮRcqrŵ*Ȯ
Materials Today: Proceedings. Vol. 5, No. 3, pp. 9368-9375. 

4. 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. No. 5, Vol. 3, pp. 9535-9542. 

5. Phuraya, N., Phung-on, I., _lbȮQpgrfmpl*ȮH,Ȯ&0./6',ȮŴRfcȮQrsbwȮmdȮQclqgrgx_rgmlȮmlȮGlrcpep_lsj_pȮ
AmppmqgmlȮglȮGLAMLCJȮ4/5ȮApcnrȮQncagkclȮ`wȮsqgleȮCjcarpmafckga_jȮPc_argt_rgmlȮ&CNP'ȮRcqrŵ*Ȯ
Materials Today: Proceedings. Vol. 5, No. 3, pp. 9368-9375. 
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6. Petchsang, S., Phung-On, I., Srithorn, J., _lbȮIgbifslrfmb*ȮN,Ȯ&0./7',ȮŴJma_jȮQrpsarspcȮAf_lecqȮ
During Martensite Decomposition in Cr-KmȮQrccjȮBgqqgkgj_pȮUcjbkclrqŵ*ȮWelding Journal. 
Vol. 85, pp. 221-217. 

7. Phung-on, I., Khetsoongnoen, S., Srithorn, J., Euaruksakul, C., and Photongkam*ȮN,Ȯ&0./7',ȮŴGl-
situ Observation of Martensite Decomposition in HAZ of Cr-KmȮQrccjȮUcjbkclrŵ*ȮEngineering 
Journal, Vol. 23, No. 5, pp. 59-70. 

8. Sukprasert, J., Thumanu, K., Phung-on, I., Jirarungsatean, C., Erickson, L. E., Tuitemwong, P., 
and Tuitemwong, K,Ȯ &0.0.',Ȯ ŴQwlafpmrpmlȮ DRGPȮ JgefrȮ Pctc_jqȮ Qgel_jȮ Af_lecqȮ mdȮ
Biofunctionalized Magnetic Nanoparticle Attachment on Salmonella qn,ŵ*ȮJournal of 
Nanomaterials. 2020. pp. 1-12. 

 

National Journal 

1. Matajitipun, K., and Phung-ml*ȮG,Ȯ&0./5',ȮŴCddcarȮmdȮUcjbgleȮNpmaess and Particles Types on 
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ħĶ,ıĚļƢĻńĔħŇśȮĩŉĚĽŋĕ 
Dr. Pongsak Tuengsook 

/,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ0.01  Ph.D.Ȯ&Metallurgical and Materials Engineering',ȮColorado School of Mines, 

USA. 
ĮƖȮė,Ļ,Ȯ1997  M.Sc. &Metallurgical and Materials Engineering',ȮColorado School of Mines, 

USA. 
ĮƖȮı,Ļ,Ȯ0334  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' , ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,ȮĮĶŃŏĪĻœĪĵ 
 

0,ȮȮĳŅĶŃĚŅĬĽŀĬ 

 0,/ȮȮĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 PRE 601Ȯ ĺŇĺńĥĬŅĔŅĶĕŀĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĪňŗœħƟĴŅĕŀĚőĸľŃ 3  ľĬƞĺĵĔŇĨ 
   (Transport Phenomena in Process Metallurgy)    

  PRE 664Ȯ ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĕŀĚŐĕŖĚ    3  ľĬƞĺĵĔŇĨ 
   (Thermodynamics of Solids)  
 PRE 669Ȯ ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵĪŅĚőĸľŃĺŇĪĵŅ   3  ľĬƞĺĵĔŇĨ 
   (Metallurgy Failure Analysis) 
 PRE 663  ıķĨŇĔĶĶĴĪŅĚĔĸĕŀĚőĸľŃ    3  ľĬƞĺĵĔŇĨ 
   (Mechanical Behavior of Metals) 
     
  ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň      

 PRE 133  ĺńĽħŋĚŅĬĺŇĻĺĔĶĶĴ     3  ľĬƞĺĵĔŇĨ 
    (Engineering Materials) 
 PRE 151  ĺńĽħŋĚŅĬĺŇĻĺĔĶĶĴ     3 ľĬƞĺĵĔŇĨ 
   (Engineering Materials)    
 PRE 02/Ȯ ĮĢŇĭńĨŇĔŅĶőĸľĔŅĶ      1  ľĬƞĺĵĔŇĨ 
    (Metallurgy Laboratory)   

  PRE 242Ȯ őĸľĔŅĶ       2 ľĬƞĺĵĔŇĨ 
   (Metallurgy) 
 PRE 331Ȯ ŀŋĦľıĸĻŅĽĨĶƢ      3 ľĬƞĺĵĔŇĨ 
   (Thermodynamics) 
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 PRE 332Ȯ ĮĢŇĭńĨŇĔŅĶħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ    1 ľĬƞĺĵĔŇĨ 
  &Mechanical Engineering Laboratory) 

 PRE 333Ȯ ĺŇĻĺĔĶĶĴľĸƞŀőĸľŃȮȮ     2 ľĬƞĺĵĔŇĨ 
   (Metallurgical Engineering) 
 PRE 449Ȯ őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ    3 ľĬƞĺĵĔŇĨ 
   &Production Engineering Project) 
 PRE 458Ȯ ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵ    3 ľĬƞĺĵĔŇĨ 

   (Failure Analysis) 
 

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

ĳŅĶŃĚŅĬĽŀĬȮ&őħĵĮĶŃĴŅĦ' 

ľĴĺħĺŇĝŅŏĸŊŀĔ   0ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ 

ĳŅĶŃĚŅĬĨƞŀĽńĮħŅľƢ   1ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 

ĶŅĵĺŇĝŅĪňŗŏĮƦĬįŌƟĽŀĬ 

PRE 62001  ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕŀĚŏľĸŖĔĔĸƟŅ 1 ľĬƞĺĵĔŇĨ 
  (Manufacturing of metal and classification of steels)   

PRE 62011  őĸľŃĺŇĪĵŅĔŅĶŏĝŊŗŀĴŏľĸŖĔĔĸƟŅėŅĶƢĭŀĬ 1 ľĬƞĺĵĔŇĨ 
  (Welding metallurgy: Carbon steel)   

PRE 62021  ĔĸœĔĔŅĶŏĔŇħĔŅĶŐĨĔĶƟŅĺĕŀĚĺńĽħŋŐĸŃĔŅĶĞƞŀĴ 1 ľĬƞĺĵĔŇĨ 
  (Cracking phenomena and repair)   

PRE 63021  ĔĸœĔĔŅĶĺŇĭńĨŇĕŀĚĚŅĬŏĝŊŗŀĴ 1 ľĬƞĺĵĔŇĨ 
  (Fracture mechanics in welding)   

PRE 69200  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   

PRE 69300  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

 

3,ȮȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘȮ 

 3,1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĬŊŗŀĚěŅĔŀŅěŅĶĵƢĴňėĺŅĴŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬőĸľŃ

ĺŇĪĵŅȮěŉĚĴŀĭľĴŅĵŒľƟŀŅěŅĶĵƢŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
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3.2 ȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

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 Welded 
QrccjqȮugrfȮQr_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 
1. 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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ħĶ,ģŇĨŇĬńĬĪƢȮĴňĪŀĚ 

Dr.ȮTitinan Methong 
/,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ0./6  Ph.D.Ȯ&Engineering',ȮOsaka University, Japan 
ĮƖȮı,Ļ,Ȯ0332  ĺĻ,Ĵ, (ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ), ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ 

œĪĵ 
ĮƖȮı,Ļ,Ȯ033/  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ' , ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,  

ĮĶŃŏĪĻœĪĵ 
 

0,ȮȮĳŅĶŃĚŅĬĽŀĬ 

 0,/ȮȮĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

 ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň         

PRE 103  ŏĪėőĬőĸĵňĔŅĶįĸŇĨ 2 ľĬƞĺĵĔŇĨ 

  (Production Technology)   

PRE 141  ĔĶĶĴĺŇīňĔŅĶįĸŇĨ 3 ľĬƞĺĵĔŇĨ 

  (Manufacturing Process)   

PRE 221  ŏĪėőĬőĸĵňĔŅĶŏĝŊŗŀĴŐĸŃĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬ 1 ľĬƞĺĵĔŇĨ 

  (Welding Technology and Sheet Metal Forming)   

PRE 260  ĮĢŇĭńĨŇĔŅĶĚŅĬľĸƞŀőĸľŃȮĚŅĬŏĝŊŗŀĴŐĸŃĚŅĬőĸľŃŐįƞĬ 1 ľĬƞĺĵĔŇĨ 

  (Foundry, Welding and Sheet Metal Practices)   

PRE 323  ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴĮĶŃĽŅĬőĸľŃ 3 ľĬƞĺĵĔŇĨ 

  (Welding Engineering)   

    

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ     

PRE 623  ĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŐĸŃĶŃĭĭĔŅĶėĺĭėŋĴĕńŘĬĽŌĚ 3 ľĬƞĺĵĔŇĨ 

  (Advanced Welding Processes Control System)   

PRE 692  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 

  (Thesis)   

PRE 693  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 

  (Independent Study)   
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2.3 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

ĳŅĶŃĚŅĬĽŀĬȮ&őħĵĮĶŃĴŅĦ' 

ľĴĺħĺŇĝŅŏĸŊŀĔ   0ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ-ėƟĬėĺƟŅŀŇĽĶŃ 

ĳŅĶŃĚŅĬĨƞŀĽńĮħŅľƢ   5ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 

ĶŅĵĺŇĝŅĪňŗŏĮƦĬįŌƟĽŀĬ 

PRE 61002  ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔĪńĚĽŏĨĬŐĔƠĽėĸŋĴ 1 ľĬƞĺĵĔŇĨ 
  &FundamentalȮof GTAW process)   

PRE 61003  ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔőĸľŃŐĔƠĽėĸŋĴ 1 ľĬƞĺĵĔŇĨ 
  &FundamentalȮof GMAW process)   

PRE 61004  ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴŀŅĶƢĔœĽƟĲĸńĔĞƢ 1 ľĬƞĺĵĔŇĨ 
  &FundamentalȮof FCAW process)   

PRE 61021  ĔŅĶĺŇŏėĶŅŃľƢŀŅĶƢĔŐĸŃĔŅĶĩƞŅĵőŀĬőĸľŃ 1 ľĬƞĺĵĔŇĨ 
  (Arc and metal transfer analysis)   

PRE 64001  ĔŅĶĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĽĳŅııŊŘĬģŅĬ 1 ľĬƞĺĵĔŇĨ 
  (Introduction to non-destructive testing)   

PRE 69200  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   

PRE 69300  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

 

3,ȮȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘȮ 

 3,1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

1,0ȮȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

International Journal 

1. Methong, T., Shigeta, M., Tanaka, M., Ikeda, R., Matsushita, M., and Kataoka, T. (2017). 
ŴBg_elmqrgaȮmdȮfc_rȮqmspacȮaf_p_arcpgqrgaqȮglȮe_qȮkcr_jȮ_paȮucjbgleȮsqgleȮAM0ȮqfgcjbgleȮe_qŵ*Ȯ
Quarterly Journal of The Japan Welding Society. Vol. 35, No. 2, pp. 103-107.  

2. Yuji, T., Tashiro, S., Methong, T., Kinoshita, H., Yasui, K., Bouno, T., Noritsugu, K., Le, H., and 
R_l_i_*ȮK,Ȯ&0./5',ȮŴGldjsclacȮmdȮ_bkgvrspcȮmdȮmvweclȮglrmȮqfgcjbgleȮe_qȮmlȮa_rfmbcȮqnmrȮ
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3. Methong, T., Shigeta, M., Tanaka, M., Ikeda, R., Matsushita, M., and Poopat, B. (2018). 
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International Conference  
1. Methong, T., Shigeta, M., Tanaka, M., Ikeda, R., Matsushita, M., and Kataoka, T. (2017). 
ŴTgqs_jgx_rgmlȮmdȮe_qȮkcr_jȮ_paȮucjbgleȮnpmacqqȮmlȮejm`sj_pȮqnp_wȮrp_lqgrgmlȮasppclrŵ*Ȯ
International Welding & Joining Conference (IWJC). 11ů14ȮAprilȮ2017, Gyeongju, Korea, pp.Ȯ
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įĻ,ȮħĶ,œĝĵŅȮħŜŅėŜŅ 

Asst,ȮProf, Dr,ȮChaiyaȮDumkum 

 

/,ȮȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ĮƖȮė,Ļ,Ȯ/776Ȯ Ph,D,Ȯ&Materials Engineering and Materials Design', University of Nottingham*Ȯ

U,K, 

ȮĮƖȮı,Ļ,Ȯ0310Ȯ  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 

 

0,ȮĳŅĶŃĚŅĬĽŀĬ 

2,1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň         

PRE 141  ĔĶĶĴĺŇīňĔŅĶįĸŇĨ 3 ľĬƞĺĵĔŇĨ 

  (Manufacturing Process)   

PRE 211  ŏėĶŊŗŀĚĴŊŀĔĸĕńŘĬĽŌĚ 2 ľĬƞĺĵĔŇĨ 

  (Advanced Machine Tools)   

PRE 313  ľĸńĔĔŅĶĨńħőĸľŃ 2 ľĬƞĺĵĔŇĨ 

  (Principles of Metal Cutting)   

PRE 491  ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 1 ľĬƞĺĵĔŇĨ 

  (Production Engineering Project Study)   

PRE 492  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 3 ľĬƞĺĵĔŇĨ 

  (Production Engineering Project)   

PRE 496  ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŏĴėėŅĪĶŀĬŇĔĽƢ 2 ľĬƞĺĵĔŇĨ 

  (Mechatronics Engineering Project Study)   

PRE 497  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴŏĴėėŅĪĶŀĬŇĔĽƢ 2 ľĬƞĺĵĔŇĨ 

  (Mechatronics Engineering Project)   

 

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ISE 791  ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 792  ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
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  (Dissertation)   

ISE 794  ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (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)   

         

0,0ȮȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ  

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69200  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   

PRE 69300  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

 

1,ȮȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 

3.1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
3.2  įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 

 International Journal 

1. Tangwarodomnukun, V,, Mekloy, S,, Dumkum, C,,Ȯand Prateepasen, A, (2018). ŴLaser 
Micromachining of Silicon in Air and Ice Layerŵ, Journal of Manufacturing Processes. Vol,Ȯ36, 
pp,Ȯ197+208, 

2. Tangwarodomnukun, V,,Ȯand Dumkum, C, (2018). ŴExperiment and Analytical Model of Laser 
Milling Process in Soluble Oilŵ, International Journal of Advanced Manufacturing Technology. 
Vol,Ȯ96, No. 1-4, pp,Ȯ607+621, 
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3. Netprasert, O,, Chimyo, N,, Phimphun, S,, Sukjan, J,, Tangwarodomnukun, V,,Ȯand Dumkum, 
C, (2018). ŴExperimental Investigation of Cut Profile in the Electrochemical Drilling of Titanium 
Alloyŵ, Key Engineering Materials. Vol,Ȯ777, pp,Ȯ327+332, 

4. Wuttisarn, T,, Tangwarodomnukun, V.,Ȯand Dumkum, C, (2018). ŴLaser Micromachining of 
Titanium Alloy in Water with Different Temperaturesŵ, Key Engineering Materials. Vol,Ȯ777, 
pp,Ȯ333+338, 

5. Netprasert, O,, Tangwarodomnukun, V.,Ȯand Dumkum, C, (2018). ŴSurface Hardening of AISI 
420 Stainless Steel by Using a Nanosecond Pulse Laserŵ, Materials Science Forum. Vol,Ȯ911, 
pp,Ȯ44+48, 

6. Dumkum, C., Jaritngam, P., _lbȮR_leu_pmbmklsisl*ȮT,Ȯ&0./7',ȮŴQspd_acȮAf_p_arcpgqrgaqȮ_lbȮ
K_afglgleȮNcpdmpk_lacȮmdȮRg?jL*ȮRgLȮ_lbȮ?jApLȮAm_rcbȮRsleqrclȮA_p`gbcȮBpgjjqŵ*ȮNpmaccbgleqȮ
of the Institution of Mechanical Engineers, Part B: Journal of Engineering Manufacture. Vol. 
233, No. 4, pp. 1075-1086. 

7. Hajad, M., Tangwarodomnukun, V., Jaturanonda, C., and Dumkum, C. (0./7',ȮŴLaser cutting 
n_rfȮmnrgkgx_rgmlȮsqgleȮqgksj_rcbȮ_llc_jgleȮugrfȮ_lȮ_b_nrgtcȮj_pecȮlcgef`mpfmmbȮqc_pafŵ*Ȯ
The International Journal of Advanced Manufacturing Technology. Vol. /.1, No. /+2, pp. 
56/+570, 

8. Usana-ampaipong, T., Dumkum, C., Tuchinda, K., Tangwarodomnukun, V., Teeraprawatekul, 
B., and Qi, H. (0./7',ȮŴSurface and Subsurface Characteristics of NiCrBSi Coating with Different 
WC Amount Prep_pcbȮ`wȮDj_kcȮQnp_wȮKcrfmbŵ*ȮJournal of Thermal Spray Technology. Vol. 
06, No. 1, pp. 36.+37., 

9. Dumkum, C., Jaritngam, P., and Tangwarodomnukun, V. (0./7',ȮŴSurface characteristics and 
machining performance of TiAlN-, TiN-and AlCrN-coated tungsten carbide dpgjjqŵ*ȮProceedings 
of the Institution of Mechanical Engineers, Part B: Journal of Engineering Manufacture. Vol. 
011, No. 2, pp. /.53+/.64, 

10. Wuttisarn, T., Tangwarodomnukun, V., and Dumkum, C. (0.0.',ȮŴLaser micromachining of 
titanium alloy in water and ice _rȮbgddcpclrȮrckncp_rspcqŵ*ȮOptics & Laser Technology. Vol. 
/03, pp. /.4.02, https://doi.org/10.1016/j.optlastec.2019.106024. 
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National Journal 

1. ĝĬŇĨĶŅȮħŜŅĶĚĔŇě, ŒľĴƞȮĬƟŀĵıŇĪńĔļƢ ĺŇĭŋĠȮĨńŘĚĺőĶħĴĬŋĔŌĸȮŐĸŃœĝĵŅȮħŜŅėŜŅ. &0561'. ŴĔŅĶĻŉĔļŅĽĴĭńĨŇĪŅĚĔĸ
ŐĸŃĽƞĺĬįĽĴĪŅĚŏėĴňĕŀĚĶŀĵŏĝŊŗŀĴŏľĸŖĔĶŅĚĶĩœĲŵ, ĺŅĶĽŅĶĺŇěńĵĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĔĶŋĚŏĪı. 
ĮƖĪňŗȮ/0, ĜĭńĭĪňŗȮ/, ľĬƟŅȮ//7+/1/, 

2. ĔŇĨĨŇĬńĬĪƢȮĽħŒĽ, ŒľĴƞȮĬƟŀĵıŇĪńĔļƢ ĺŇĭŋĠȮĨńŘĚĺőĶħĴĬŋĔŌĸȮŐĸŃœĝĵŅȮħŜŅėŜŅ. &034/', ŴĔŅĶŀŀĔŐĭĭľńĺ
ĨĶĺěĽŀĭĔŅĶĔńħĔĶƞŀĬĳŅĵŒĨƟįŇĺľŋƟĴĮƕħħƟĺĵĺŇīňĔĶŃŐĽœľĸĺĬŵ, ĺŅĶĽŅĶĺŇĝŅĔŅĶŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴ. ĮƖ
ĪňŗȮ/2, ĜĭńĭĪňŗȮ0, ľĬƟŅȮ/+//,Ȯ 
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įĻ,ȮħĶ,ĽĴĭŋĠȮȮŏěĶŇĠĺŇœĸĻŇĶŇ 

Asst,ȮProf,ȮDr,ȮSombun   Charoenvilaisiri 

 

/,ȮȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅȮ 

ȮĮƖȮė,Ļ,Ȯ2000Ȯ Ph,D,Ȯ&Metallurgical Engineering', University of Alabama, U,S,A 

ȮĮƖȮė,Ļ,Ȯ1994 M,S,Ȯ&Metallurgical Engineering', Colorado School of Mines, U,S,A 

ȮĮƖȮı,Ļ,Ȯ2530Ȯ 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)   
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PRE 668  ĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶĮƚŀĚĔńĬ 3 ľĬƞĺĵĔŇĨ 

  (Corrosion and Prevention)   

ISE 791  ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

 

ISE 

 

792  

 

ĺŇĪĵŅĬŇıĬīƢ 

 

48 

 

ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 794  ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 796  ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

 
0,2ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

         ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69200  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   

PRE 69300  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

 

1,ȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 

 1,/Ȯ ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅœĴƞĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĬŊŗŀĚěŅĔŀŅěŅĶĵƢĴňėĺŅĴŏĝňŗĵĺĝŅĠ

ĪŅĚħƟŅĬőĸľŃĺŇĪĵŅȮěŉĚĴŀĭľĴŅĵŒľƟŀŅěŅĶĵƢŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

 1,0ȮȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ3ȮĮƖȮ 

International Conference 

1. Cherdpongtakul, S,, Charoenvilaisiri, S,,Ȯand Viyanit, E, (2019). ŴThe Effect of Cathodic Pre+
charging on the Ductility of UNS S32304 Lean Duplex Stainless Steel to Hydrogen Induced 
Stress Crackingŵ, 37th IE Network Conference 2019. July 21-24, Madarin Hotel, Bangkok, pp,Ȯ
368+373, 
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National Conference 

1. ĺŇĶńĨĬƢȮĭŜŅĶŋĚĶńĔļƢ ŐĸŃĽĴĭŋĠȮŏěĶŇĠĺŇœĸĻŇĶŇ,Ȯ&034/',ȮŴĔŅĶĻŉĔļŅĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵĕŀĚŏĲƘŀĚŏĜňĵĚŐĭĭ
ĔƟŅĚĮĸŅŒĬĔĶŃĭĺĬĔŅĶĶňħŏľĸŖĔŏĽƟĬŵ*ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶħƟŅĬĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚŀŋĨĽŅľĔĶĶĴ
ŐľƞĚĝŅĨŇ. ėĶńŘĚĪňŗȮ9, 11ȮıķļĳŅėĴȮ2561, őĶĚŐĶĴěńĽĴŇĬȮĞŇĨňŘ, ĔĶŋĚŏĪıł, ľĬƟŅȮ33/+334, 

2. ĽĶĺňĵƢȮŏħĝĭŋĠĴň ŐĸŃĽĴĭŋĠȮŏěĶŇĠĺŇœĸĻŇĶŇ,Ȯ&0340',ȮŴĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇĪŅĚĔĸĕŀĚŏľĸŖĔĶŅĚĶĩœĲőħĵĔĶĶĴĺŇīň
ĪŅĚėĺŅĴĶƟŀĬŵ*ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇħƟŅĬĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚŀŋĨĽŅľĔĶĶĴȮĮĶŃěŜŅĮƖȮ
2562. ėĶńŘĚĪňŗȮ10, 17 ıķļĳŅėĴȮ2562,  őĶĚŐĶĴŀĴŅĶňȮħŀĬŏĴŊŀĚȮŐŀĶƢıŀĶƢĨ, ĔĶŋĚŏĪıł, ľĬƟŅȮ645-653. 

3. ĦńģħĬńĵȮŏĔƞĚŏħőĝ ŐĸŃĽĴĭŋĠȮŏěĶŇĠĺŇœĸĻŇĶŇ,Ȯ&0340',ȮŴĽĴĭńĨŇĪŅĚĔĸĕŀĚŏľĸŖĔŏĽƟĬĔƞŀĽĶƟŅőħĵŒĝƟŀĸŌĴŇŏĬňĵĴ 
Dross ŀńħĔƟŀĬŒĬĔŅĶįĸŇĨȮThe Mechanical Properties of Deformed Bar using AI Dross Briquette 
glȮNpmbsargmlŵ*ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇħƟŅĬĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚŀŋĨĽŅľĔĶĶĴ, ėĶńŘĚĪňŗȮ/., 
17 ıķļĳŅėĴȮ0340, őĶĚŐĶĴŀĴŅĶňȮħŀĬŏĴŊŀĚȮŐŀĶƢıŀĶƢĨ, ĔĶŋĚŏĪıł, ľĬƟŅȮ/+6, 
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0,ȮĳŅĶŃĚŅĬĽŀĬ 

2,1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň         

PRE 491  ĔŅĶĻŉĔļŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 1 ľĬƞĺĵĔŇĨ 

  (Production Engineering Project Study)   

PRE 492  őėĶĚĚŅĬħƟŅĬĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 3 ľĬƞĺĵĔŇĨ 
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  (Dissertation)   

ISE 792  ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
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ISE 796  ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   
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  (Independent Study)   

 

3,Ȯ ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 

 3,1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 

 1,0ȮȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 

International Journal 

1. Chanyathunyaroj, K,, Patakham, U,, Kou, S,Ȯand Limmaneevichitr, C, (2017). ŴMechanical 
Properties of Squeeze+cast Alů7Siů0,3 Mg Alloys with Sc+modified Fe+rich Intermetallic 
Compoundsŵ, Rare Metals. Vol,Ȯ15, No. 9, pp,1+9, 

2. 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,Ȯ
139+142, 

3. Chanyathunyaroj, K,, Patakham, U,, Kou, S, and Limmaneevichitr, C, (2017). ŴMicrostructural 
Evolution of Iron+rich Intermetallic Compounds in Scandium Modified Al+7Si+0,3 Mg Alloysŵ, 
Journal of Alloys and Compounds. Vol,Ȯ692, pp,Ȯ865+875, 

4. Pandee, P,, Patakham, U,Ȯand Limmaneevichitr, C, (2017). ŴMicrostructural Evolution and 
Mechanical Properties of Al+7Si+0,3Mg Alloys with Erbium Additionsŵ,ȮJournal of Alloys and 
Compounds. Vol,Ȯ728, pp,Ȯ844+853, 

5. 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, No. 5, pp,Ȯ269-278, 



 

 

239  

6. Seensattayawong, P,, Pandee, P,Ȯand Limmaneevichitr, C, (2018),ȮŴImpression Creep 
Properties of Hypoeutectic Al+Si Alloys with Scandium Additionsŵ,ȮMaterials Today8Ȯ
Proceedings. Vol,Ȯ5, No,Ȯ3, pp,Ȯ9440+9446, 

7. Puparattanapong, K,, Pandee, P,, Boontein, S,Ȯand Limmaneevichitr, 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,, Pandee, P,, Patakham, U,Ȯand Limmaneevichitr, C, (2018). ŴNew 
Generation of Eutectic Al+Ni Casting Alloys for Elevated Temperature Servicesŵ, Materials 
Science and Engineering A. Vol,Ȯ709, pp,Ȯ46+54, 

9. Pandee, P,, Gourlay, C,M,, Belyakov, S,A,, Patakham, U,, Zeng, G,Ȯand Limmaneevichitr, C, 
(2018). 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,Ȯ 

10. Suwanpreecha, C., Toinin, J.P., Pandee, P., Dunand, D.C. and Limmaneevichitr, C. (2019). 
ŴGqmrfcpk_jȮ ?egleȮ mdȮ ?j-Ni-Sc Alloy Containing Al 3 Ni Microfibers and Al 3 Sc 
L_lmnpcagngr_rcqŵ,ȮJournal of Metals, Materials and Minerals. Vol. 29, No. 2, pp. 37-41. 

11. Suwanpreecha, C., Toinin, J.P., Michi, R.A., Pandee, P., Dunand, D.C. and Limmaneevichitr, C. 
&0./7',ȮŴQrpclerfclgleȮKcaf_lgqkqȮglȮ?jLgQaȮ?jjmwqȮAmlr_glgleȮ?j3Ni Microfibers and Al3Sc 
L_lmnpcagngr_rcqŵ,ȮActa Materialia. Vol. 164, pp. 334-346. 

12. Suwanpreecha, C., Pandee, P., Patakham, U., Dunand, D.C. and Limmaneevichitr, C. (2019). 
ŴCddcarqȮmdȮXpȮ?bbgrgmlqȮmlȮQrpsarspcȮ_lbȮKgapmf_pblcqqȮCtmjsrgmlȮmdȮCsrcargaȮ?j-6LgȮ?jjmwŵ,Ȯ
In Light Metals 2019. pp. 373-377.  

13. Sirichaivetkul, R., Wongpinij, T., Euaruksakul, C., Limmaneevichitr, C. and Kajornchaiyakul, J. 
&0./7',ȮŴGl-situ Study of Microstructural Evolution during Thermal Treatment of 6063 
?jskglskȮ?jjmwŵ*ȮMaterials Letters. Vol. 250, pp. 42-45. 

14. Chankitmunkong, S., Eskin, D.G., Patakham, U. and Limmaneevichitr, C. (2019). 
ŴKgapmqrpsarspcȮ_lbȮCjct_rcbȮRckncp_rspcȮKcaf_lga_jȮNpmncprgcqȮmdȮ_ȮBgpcar-chill Cast 
??2.10Ȯ?jjmwȮugrfȮAmnncpȮ_lbȮCp`gskȮ?bbgrgmlqŵ*ȮJournal of Alloys and Compounds. Vol. 
782, pp. 865-874.  

15. Af_ligrkslimle*ȮQ,*ȮCqigl*ȮB,E,Ȯ_lbȮJgkk_lcctgafgrp*ȮA,Ȯ&0./7',ȮŴCddcarȮmdȮAsȮ?bbgrgmlȮmlȮ
the Microstructure, Mechanical and Thermal Properties of a Piston Al-QgȮ?jjmwŵ,ȮGlȮLight 
Metals 2019. pp. 463-469.  



 

 

240  

16. Chankitkslimle*ȮQ,*ȮCqigl*ȮB,E,Ȯ_lbȮJgkk_lcctgafgrp*ȮA,Ȯ&0.0.',ȮŴAmlqrgrsrgtcȮ@cf_tgmpȮmdȮ_lȮ
AA4032 Piston Alloy with Cu and Er Additions upon High-Temperature Compressive 
Bcdmpk_rgmlŵ*ȮMetallurgical and Materials Transactions A. Vol. 51, No. 1, pp. 467-481. 

17. Pantfejgl*ȮA,*Ȯ@mmlrcgl*ȮQ,*ȮI_hmplaf_gw_isj*ȮH,Ȯ_lbȮJgkk_lcctgafgrp*ȮA,Ȯ&0.0.',ȮŴRfcȮCddcarqȮ
of Zr Addition on the Microstructure and Mechanical Properties of A356ůQgAȮAmknmqgrcqŵ*Ȯ
International Journal of Metalcasting. pp. 1-13. 

 

International Conference 

1. Seensattayawong, P,, Pandee P,Ȯand Limmaneevichitr, C, (2017). ŴEffect of Scandium on 
Impression Creep Properties of Hypoeutectic Al+Si Alloysŵ, The 10th Thailand International 
Metallurgy Conference &TIMETC+10'. March 30-31, Bangkok, Thailand, pp.Ȯ722.+7224, 

2. Phuphaa, W,, Boontein, S,, and Limmaneevichitr, C, (2017).ȮŴInfluence of Cooling Rates and 
Al2O3 Particle Contents on Hardness of A356 Aluminum Casting Alloyŵ, The First Materials 
Research Society of Thailand International Conference. October 31 ůNovember 3,ȮChiang Mai, 
Thailand, pp.Ȯ/+5, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

241  

ĶĻ,ȮħĶ,ĺŇĭŋĠȮĨńŘĚĺőĶħĴĬŋĔŌĸ 

Assoc,ȮProf,ȮDr,ȮViboon Tangwarodomnukun 

 

1,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅȮ 

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

Wales, Australia 

ĮƖȮė,Ļ, 2008  M,Eng,Ȯ&Design and Manufacturing Engineering', Asian Institute of Technology, 

Thailand 

ĮƖȮı,Ļ, 2549   ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/'Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ

īĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 

 

2,ȮȮĳŅĶŃĚŅĬĽŀĬ 

 2,1 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 
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18. Hajad, M., Tangwarodomnukun, V., Jaturanonda, C. and Dumkum, C. (0./7',ȮŴLaser cutting 
n_rfȮmnrgkgx_rgmlȮsqgleȮqgksj_rcbȮ_llc_jgleȮugrfȮ_lȮ_b_nrgtcȮj_pecȮlcgef`mpfmmbȮqc_pafŵ*Ȯ
The International Journal of Advanced Manufacturing Technology. Vol. /.1, No. /+2, pp. 56/+
570, 

19. Usana-ampaipong, T., Dumkum, C., Tuchinda, K., Tangwarodomnukun, V., Teeraprawatekul, 
B. and Qi, H. (0./7',ȮŴSurface and Subsurface Characteristics of NiCrBSi Coating with Different 
UAȮ?kmslrȮNpcn_pcbȮ`wȮDj_kcȮQnp_wȮKcrfmbŵ*ȮJournal of Thermal Spray Technology. Vol. 
06, No. 1, pp. 36.+37., 

20. Dumkum, C., Jaritngam, P. and Tangwarodomnukun, V. (0./7',ȮŴSurface characteristics and 
machining performance of TiAlN-, TiN-and AlCrN-am_rcbȮrsleqrclȮa_p`gbcȮbpgjjqŵ*ȮProceedings 
of the Institution of Mechanical Engineers, Part B: Journal of Engineering Manufacture. Vol. 
011, No. 2, pp. /.53+/.64, 

21. Wuttisarn, T., Tangwarodomnukun, V. and Dumkum, C. (0.0.',ȮŴLaser micromachining of 
rgr_lgskȮ_jjmwȮglȮu_rcpȮ_lbȮgacȮ_rȮbgddcpclrȮrckncp_rspcqŵ*ȮOptics & Laser Technology. Vol. 
/03, pp. /.4.02, https://doi.org/10.1016/j.optlastec.2019.106024. 

22. F_h_b*ȮK,*ȮR_leu_pmbmklsisl*ȮT,*ȮH_rsp_lmlb_*ȮA,Ȯ_lbȮBskisk*ȮA,Ȯ&0.0.',ȮŴAmppcargmlȮrm8Ȯ
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ħĶ,œıĭŌĸĵƢȮȮĝƞĺĚĪŀĚ 

   Dr,ȮPaiboon Choungthong 

 

/,ȮȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅȮ 

ȮȮȮȮȮĮƖȮė,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 
  (Dissertation)   
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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)   

 

2,2ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

 ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69200  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   

PRE 69300  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

 

3,Ȯ ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 

 3,1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅœĴƞĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĬŊŗŀĚěŅĔŀŅěŅĶĵƢĴňėĺŅĴŏĝňŗĵĺĝŅĠ

ĪŅĚħƟŅĬőĸľŃĺŇĪĵŅȮěŉĚĴŀĭľĴŅĵŒľƟŀŅěŅĶĵƢŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

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 
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2. Choungthong, P., Wilaisahwat, B.Ȯand Tangwarodomnukun, V. (0./7',ȮŴRemoval of Recast 
Layer in Laser-?`j_rcbȮRgr_lgskȮ?jjmwȮQspd_acȮ`wȮCjcarpmafckga_jȮK_afglgleȮNpmacqqŵ*Ȯ
Procedia Manufacturing. Vol. 1., pp. 330+337, 

 

International Conference 

1. Chotchutipong, 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'. November 8, Suan 
Sunandha Rajabhat University, Bangkok, pp,Ȯ364+369, 

 

 

National Conference 

1. ĽŋĪīŇıĚļƢȮĺĚļƢĶıňıĶĶĦ ŐĸŃœıĭŌĸĵƢȮĝƞĺĚĪŀĚ. (234.). ŴĔŅĶĻŉĔļŅŀŇĪīŇıĸĕŀĚĔŅĶŏėĸŊŀĭįŇĺőĸľŃľĸŅĵĝńŘĬȮ
ĪňŗĴňįĸĨƞŀĽĴĭńĨŇĪŅĚœĨĶőĭőĸĵňȮĕŀĚőĸľŃȮTi +Ȯ6Al +Ȯ4Vŵ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶħƟŅĬĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬ
ĪŅĚŀŋĨĽŅľĔĶĶĴŐľƞĚĝŅĨŇȮCIOD (2017). ėĶńŘĚĪňŗȮ8, 19 ıķļĳŅėĴȮ034.,  ĔĶŋĚŏĪıĴľŅĬėĶ,ȮĮĶŃŏĪĻœĪĵ, 
pp,Ȯ75+81, 
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ħĶ,ĔƟŀĚŏĔňĵĶĨŇȮȮĮŋĳĶńĨĬıĚļƢ 

Dr. Kongkiat Puparattanapong 

 

/,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

 ĮƖȮı,Ļ,Ȯ2560  ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨŐĸŃĶŃĭĭ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,Ȯ 
    ĮĶŃŏĪĻœĪĵȮ 
 ĮƖȮı,Ļ,Ȯ2547Ȯ ĺĻ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,ȮĮĶŃŏĪĻœĪĵ 
 ĮƖȮı,Ļ,Ȯ0323  ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĽŅĵĺŇĝŅŏĪėőĬőĸĵňĺńĽħŋ, ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ+

īĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ 
 ĮƖȮı,Ļ,Ȯ2542  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ'*ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň,ȮĮĶŃŏĪĻœĪĵ 
 
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 3 ľĬƞĺĵĔŇĨ 
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  (Foundry Technology)   

 

 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 Charactrrization)   

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)   
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0,/ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

ȮȮȮȮȮĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69200  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   

PRE 69300  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

 

1,ȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 

 3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅœĴƞĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĬŊŗŀĚěŅĔŀŅěŅĶĵƢĴňėĺŅĴŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬ

őĸľŃĺŇĪĵŅȮěŉĚĴŀĭľĴŅĵŒľƟŀŅěŅĶĵƢŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

 3.2 įĸĚŅĬĺŇĝŅĔŅĶȮ&ĮƖȮ2560 +2563' 

National Journal 

1. Puparattanapong, K,, Boontein, S,, Chuaimee, C,, Noinontong, P,,ȮNoipailom, D,, Challinak, 
C,Ȯand Limmaneevichitr, C, (2019). ŴImprovement of Permanent Casting Mold for 
Evaluation of Hot Cracking Tendency of Aluminum Alloysŵ, Thammasat Engineering 
Journal. Vol, 5, No,Ȯ2, pp,Ȯ29+34, 
 

National Conference 

1. Pumpuang, C,, Boontain, S,, Puparattanapong, K,Ȯand Limmaneevichitr, C, (2019). ŴEffect 
of artificial aging &T6'Ȯon mechanical properties of squeeze+cast aluminum matrix 
compositeŵ, The 10th Conference on Industrial Operations Development 2019 &CIOD 
2019'. May 17, Bangkok, Thailand, pp,Ȯ714+722, 

2. Puparattanapong, K,, Boontein, S,, Suriyachotnatthakul, P,, Wacharapinchai, U,, 
Songphiphat, P, and Limmaneevichitr, C, (2019). ŴEffect of Ti+B and Sr on Hot Cracking 
Tendency in A356 Aluminum Alloyŵ, The 37th Conference of Industrial Engineering 
Network &IE Network 2019'. July 21-24, Bangkok, Thailand, pp,Ȯ543+547, 

3. Athachit, K,, Silpvisuth, S,, Chulanutrakul, P,, Limmaneevichitr, C,, Boontein, S,Ȯand 
Puparattanapong, K, (2020). ŴEffect of Zirconium on Microstructure and Mechanical 
Properties in Eutectic Al+Si Alloy by High Pressure Die Castingŵ, The 38th Conference of 
Industrial Engineering Network &IE Network 2020', May 7-8, Bangkok, Thailand, pp,Ȯ347+
353, 
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ħĶ,ĻŋĳķĔļƢȮĭŋĠŏĪňĵĶ 

Dr. Supparerk Boontein 

 

1,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

ȮȮȮȮĮƖȮı,Ļ,Ȯ2553  ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,Ȯ 

ĮĶŃŏĪĻœĪĵȮ 

ȮȮȮȮĮƖȮı,Ļ,Ȯ0323  ĺĻ,Ĵ,Ȯ&ĬŇĺŏėĸňĵĶƢ',ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,ȮĮĶŃŏĪĻœĪĵȮ 

ȮȮȮȮĮƖȮı,Ļ,Ȯ0320  ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇȮĪĵŅĸńĵĬŏĶĻĺĶ,ȮĮĶŃŏĪĻœĪĵȮ 

 

2,ȮĳŅĶŃĚŅĬĽŀĬ 

2,1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 

ȮĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

PRE  231  ŏĪėőĬőĸĵňĔŅĶľĸƞŀőĸľŃ 2 ľĬƞĺĵĔŇĨ 

  (Foundry Technology)   

PRE  265  ĔŅĶĮĶŃĸŀĚĪŅĚĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 3 ľĬƞĺĵĔŇĨ 

  (Production Engineering Workshop)   

PRE  242  őĸľĔŅĶ  3 ľĬƞĺĵĔŇĨ 

  (Metallurgy)   

PRE  332  ĮĢŇĭńĨŇĔŅĶŀŋĦľıĸĻŅĽĨĶƢ 1 ľĬƞĺĵĔŇĨ 

  (Mechanical Engineering Laboratory)   

PRE  333  ĺŇĻĺĔĶĶĴľĸƞŀőĸľŃ 3 ľĬƞĺĵĔŇĨ 

  (Foundry Engineering)   

 

ĶŅĵĺŇĝŅĶŃħńĭĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ISE 791  ĺŇĪĵŅĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 
  (Dissertation)   
ISE 792  ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
  (Dissertation)   
ISE 794  ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
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  (Dissertation)   
ȮISE 796  ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 
  (Dissertation)   
PRE  667  őĸľŃĺŇĪĵŅŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔ 3 ľĬƞĺĵĔŇĨ 
   (Ferrous Metallurgy and Its Processing)   
PRE 672  ĔŅĶŀŀĔŐĭĭĚŅĬľĸƞŀ   3 ľĬƞĺĵĔŇĨ 
  (Casting Design)   
PRE 658  ĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃĕŀĚőĸľŃ 3 ľĬƞĺĵĔŇĨ 
  (Materials Testing and Characterization)   
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)   

 

2,2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ   

ȮȮȮȮȮĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69200  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
  (Thesis)   

PRE 69300  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

 

3,ȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 

3,1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅœĴƞĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĬŊŗŀĚěŅĔŀŅěŅĶĵƢĴňėĺŅĴŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬ

őĸľŃĺŇĪĵŅȮěŉĚĴŀĭľĴŅĵŒľƟŀŅěŅĶĵƢŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

3,2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖ 
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ħĶ,ıĶƟŀĴıĚļƢȮĮŅĬħň 

Dr,ȮPhromphong Pandee 

1,ȮȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 

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

ĮĶŃŏĪĻœĪĵ 

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

ŏĔĸƟŅīĬĭŋĶň,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 
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  (Dissertation)   

ISE 792  ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 794  ĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

ISE 796  ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 

  (Dissertation)   

 
0,2ȮĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

         ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

PRE 69200  ĺŇĪĵŅĬŇıĬīƢ 12 ľĬƞĺĵĔŇĨ 
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PRE 69300  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨ 
  (Independent Study)   

 

3,ȮŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 
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4. Pandee,ȮP,, Gourlay, C,M,, Belyakov, S,A,,ȮPatakham, U,Ȯand Limmaneevichitr, C,  (2018).Ȯ
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