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ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034.' 

 

ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĺŇĪĵŅŏĕĨ/ėĦŃ/ĳŅėĺŇĝŅ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ/ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋŐĸŃŏĪėőĬőĸĵňĔŅĶįĸŇĨ 
 

ľĴĺħĪňŗȮ1 ĕƟŀĴŌĸĪńŗĺœĮ 
 
1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
 ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ' 
 ĳŅļŅœĪĵ : ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 
 ĳŅļŅŀńĚĔķļ : Doctor of Philosophy Program in Materials Engineering 
 
2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
 ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ' : ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
 ĝŊŗŀĵƞŀȮ&ĳŅļŅœĪĵ'  : ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
 ĝŊŗŀŏĨŖĴȮ&ĳŅļŅŀńĚĔķļ' : Doctor of Philosophy (Materials Engineering) 
 ĝŊŗŀĵƞŀȮ&ĳŅļŅŀńĚĔķļ' : Ph.D. (Materials Engineering) 
 
3. ĺŇĝŅŏŀĔ 
 œĴƞĴň 
 
4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
 ŐĭĭȮ/,/ȮŐĸŃȮŐĭĭȮ0,/ȮěŜŅĬĺĬȮ26 ľĬƞĺĵĔŇĨ 
 ŐĭĭȮ/,0ȮŐĸŃȮŐĭĭȮ0,0ȮěŜŅĬĺĬȮ50 ľĬƞĺĵĔŇĨ 
 
5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
 5.1 ĶŌĮŐĭĭ 
  ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔȮ1 ĮƖȮŐĭĭȮ/,/ȮŐĸŃȮŐĭĭȮ0,/ 
  ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔȮ2ȮĮƖȮŐĭĭȮ/,0ȮŐĸŃȮŐĭĭȮ0,0 
 5.2 ĳŅļŅĪňŗŒĝƟ 
  ěńħĔŅĶĻŉĔļŅŏĮƦĬĳŅļŅœĪĵŐĸŃ-ľĶŊŀĳŅļŅŀńĚĔķļ 
 5.3 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅ 
  ĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵœħƟ 
 5.4 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ 
  œĴƞĴň 
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 5.5 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 
6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ/ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
 - ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034.Ȯ 
 - ŏĮƕħĽŀĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĮƖĔŅĶĻŉĔļŅȮ2560 
 - œħƟıŇěŅĶĦŅĔĸńŗĬĔĶŀĚőħĵėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĽƞĺĬĚŅĬĺŇĝŅĔŅĶėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŒĬĔŅĶ

ĮĶŃĝŋĴėĶńŘĚĪňŗȮ7-0337ȮŏĴŊŗŀĺńĬĪňŗȮ02ȮĽŇĚľŅėĴȮı,Ļ,Ȯ0337 
 +ȮœħƟıŇěŅĶĦŅĔĸńŗĬĔĶŀĚőħĵėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĭńĦĤŇĨĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/-034.ȮŏĴŊŗŀ

ĺńĬĪňŗȮ1.ȮĴĔĶŅėĴȮı,Ļ,Ȯ034. 
 +ȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĺŇĝŅĔŅĶȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮŒĬĔŅĶ

ĮĶŃĝŋĴėĶńŘĚĪňŗ 3-2560 ŏĴŊŗŀĺńĬĪňŗ 27 ĴňĬŅėĴȮı,Ļ,Ȯ034. 
 +ȮœħƟĶńĭŀĬŋĴńĨŇ/ŏľŖĬĝŀĭľĸńĔĽŌĨĶěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮŒĬĔŅĶ

ĮĶŃĝŋĴėĶńŘĚĪňŗȮ3-034.ȮŏĴŊŗŀĺńĬĪňŗȮ04ȮŏħŊŀĬĔĶĔġŅėĴȮı,Ļ,Ȯ034. 
 
7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
 ĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮŒĬĮƖı,Ļ,Ȯ034/ 
 

8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
1. ĬńĔĺŇěńĵħƟŅĬĺńĽħŋ 
2. ĬńĔőĸľĺŇĪĵŅ 
3. ĺŇĻĺĔĶħƟŅĬĺńĽħŋ 
4. ĺŇĻĺĔĶĔĶŃĭĺĬĔŅĶįĸŇĨ 
5. ŀŅěŅĶĵƢĽŅĕŅĺŇĻĺĔĶĶĴĺńĽħŋ 
6. įŌƟěńħĔŅĶİƙŅĵĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 
7. įŌƟěńħĔŅĶİƙŅĵėĺĭėŋĴėŋĦĳŅı 
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9. ĝŊŗŀȮĽĔŋĸȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĸŜŅħńĭ
Īňŗ 

ĝŊŗŀ+ĬŅĴĽĔŋĸ ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ėŋĦĺŋĥŇȮ&ĽŅĕŅĺŇĝŅ' ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,Ȯ 
ĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

/Ȯ 
 
ĬŅĵĳŌĨŇĬńĬĪƢȮŏŀŊŘŀĺĚļƢĽŋĺĶĶĦ ŀŅěŅĶĵƢ Ph.D. (Advanced Fibro-Science) 

ĺĻ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ' 
ĺĪ,ĭ,Ȯ&ĮƕőĨĶŏėĴňŐĸŃĺńĽħŋıŀĸŇŏĴŀĶƢ' 

Kyoto Institute of Technology, Japan 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 

2558 
2547 
2542 

0 ĬŅĵīĬĳńĔļƢȮŏĴīĬŅĺŇĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ Ph.D. (MaterialsȮScience and Engineering) 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
ĺĻ,ĭ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ' 

University of Leeds, UK 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2554 
2544 
2540 

1 
 
ĬŅĵīĬĻńĔħŇśȮĬŇĸĽĬīŇ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ Ph.D. (Materials Engineering) 

ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' 
ŀĽ,ĭ,Ȯ&ŏĪėőĬőĸĵňĕĬĩƞŅĵĺńĽħŋ' 

University of Grenoble, France 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

2556 
0334 
2549 
2546 
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10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋŐĸŃŏĪėőĬőĸĵňĔŅĶįĸŇĨȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ 
 ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
 /3/6ȮĩĬĬĮĶŃĝŅĶŅļġĶƢȮ/ȮŐĕĺĚĺĚĻƢĽĺƞŅĚȮŏĕĨĭŅĚĞŊŗŀȮĔĶŋĚŏĪıĴľŅĬėĶȮ/.6.. 
 
11. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
 11.1 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 
  ȮȮĮƤěěŋĭńĬőėĶĚĽĶƟŅĚĔŅĶįĸŇĨĕŀĚĮĶŃŏĪĻœĪĵœħƟŏĮĸňŗĵĬįƞŅĬěŅĔĳŅėŏĔļĨĶĔĶĶĴœĮĽŌƞ
ĳŅėŀŋĨĽŅľĔĶĶĴĴŅĔĕŉŘĬȮőħĵŏĜıŅŃŀŋĨĽŅľĔĶĶĴĪňŗĴňŏĪėőĬőĸĵňĽŌĚĕŉŘĬĳŅĵŒĨƟŏėĶŊŀĕƞŅĵĕŀĚĭĶŇļńĪŐĴƞȮȮȮȮȮȮȮȮȮ
ŒĬĨƞŅĚĮĶŃŏĪĻŐĸŃĕŀĚĬńĔĸĚĪŋĬœĪĵĪňŗĴňĽńħĽƞĺĬĽŌĚĕŉŘĬȮĕĦŃŏħňĵĺĔńĬĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĕŀĚ
ĮĶŃŏĪĻĵńĚĴňěŜŅĬĺĬœĴƞŏıňĵĚıŀĨƞŀĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮȮȮȮȮȮȮȮ
ŒĬĶŃħńĭĔƟŅĺľĬƟŅľĸńĔĽŌĨĶĬňŘĨƟŀĚĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅĭŋėĸŅĔĶĪňŗŏĮƦĬŏĸŇĻĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋȮőħĵŏĜıŅŃȮȮȮ
ŒĬĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟȮŐĸŃĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĴŅŒĝƟŒĬĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭ
ĽĩŅĬĔŅĶĦƢĪŅĚŏĻĶļģĔŇěĞŉŗĚŒĬĮƤěěŋĭńĬĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňŀĵƞŅĚĔƟŅĺĔĶŃőħħȮĶĺĴĩŉĚ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĺńĽħŋȮŏĪėőĬőĸĵňĝňĺĳŅıȮĬŅőĬŏĪėőĬőĸĵňȮŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĞŉŗĚĔƞŀŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚħƟŅĬŏĻĶļģĔŇěĪňŗĮĶŃŏĪĻœĪĵěŜŅŏĮƦĬĨƟŀĚĶńĭĴŊŀŐĸŃŒĝƟŏĮƦĬőŀĔŅĽȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬĔŅĶıńĥĬŅĶŃĭĭŏĻĶļģĔŇěŒľƟĪńĬĽĴńĵŐĸŃĽŅĴŅĶĩŐĕƞĚĕńĬĔńĭĬŅĬŅĮĶŃŏĪĻœħƟŀĵƞŅĚĵńŗĚĵŊĬȮŀňĔĪńŘĚĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅĶŃħńĭĽŌĚĞŉŗĚŏĮƦĬŏĮƚŅľĴŅĵľĸńĔĕƟŀľĬŉŗĚĕŀĚľĸńĔĽŌĨĶěŃĪŜŅľĬƟŅĪňŗĽƞĚŏĽĶŇĴŐĸŃŏĔŊŘŀľĬŋĬĨƞŀȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶńĭĨńĺŒĬĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĪňŗŀŅěŏĔŇħĕŉŘĬŒĬŀĬŅėĨ 
 11.2 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
  ȮȮľĸńĔĽŌĨĶĬňŘœħƟėŜŅĬŉĚĩŉĚĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗŏĮƦĬįĸĴŅěŅĔȮȮȮȮȮȮȮ
ĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴĪňŗĵńĚĕŅħėĺŅĴĽĴħŋĸĞŉŗĚĔńĬŐĸŃĔńĬȮĔŅĶıńĥĬŅĪňŗŀĵŌƞŒĬĝƞĺĚĪňŗĔĸƞŅĺĬňŘȮĪŜŅŒľƟ
ŏĔŇħĕƟŀĔńĚĺĸŒĬħƟŅĬĨƞŅĚŕȮŏĝƞĬȮėŋĦĳŅıĝňĺŇĨȮĽŇŗĚŐĺħĸƟŀĴȮĔŅĶěńħĽĶĶŐĸŃŒĝƟĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮ
ŐĸŃĺńĥĬīĶĶĴĪňŗĩŌĔŏĮĸňŗĵĬŐĮĸĚŏĬŊŗŀĚěŅĔėĺŅĴěŜŅŏĮƦĬŐĸŃĕƟŀěŜŅĔńħĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴȮŏĮƦĬĨƟĬȮ
ŏĪėőĬőĸĵňĕńŘĬĽŌĚħƟŅĬĺńĽħŋěŉĚĴňĭĪĭŅĪĽŜŅėńĠŒĬĔŅĶĽĶƟŅĚĽĴħŋĸŐĸŃĺŅĚĶŅĔģŅĬėĺŅĴĵńŗĚĵŊĬĕŀĚĽńĚėĴŐĸŃ
ĺńĥĬīĶĶĴȮľĸńĔĽŌĨĶĬňŘěŉĚĴŋƞĚŏĬƟĬĪňŗĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅĭŋėĸŅĔĶĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬħƟŅĬĺńĽħŋŀńĬěŃĬŜŅœĮĽŌƞȮȮ
ĔŅĶĽĶƟŅĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮėĺĭėŌƞœĮĔńĭėĺŅĴŏĕƟŅŒěŒĬ
įĸĔĶŃĪĭĪŅĚĽńĚėĴȮĺńĥĬīĶĶĴȮėŋĦīĶĶĴȮŐĸŃěĶŇĵīĶĶĴȮĞŉŗĚěŃĽŅĴŅĶĩĬŜŅıŅĮĶŃŏĪĻœĪĵœĮĽŌƞĔŅĶıńĥĬŅȮȮ
ĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗŏľĴŅŃĽĴĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĶŃħńĭĬŅĬŅĝŅĨŇ 
 
12. įĸĔĶŃĪĭěŅĔĕƟŀȮ11 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 
 12.1 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
  ȮȮįĸĔĶŃĪĭěŅĔĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĺńĥĬīĶĶĴĪňŗĔĸƞŅĺ
ĪŜŅŒľƟľĸńĔĽŌĨĶĬňŘěŜŅŏĮƦĬĨƟŀĚėŜŅĬŉĚĩŉĚĔŅĶıńĥĬŅĭŋėĸŅĔĶŐĸŃŀĚėƢėĺŅĴĶŌƟĪňŗĽŀħėĸƟŀĚĨƞŀĪńŘĚĽĩŅĬĔŅĶĦƢħƟŅĬ
ŏĻĶļģĔŇěŐĸŃĽńĚėĴŏıŊŗŀĶŀĚĶńĭĔŅĶĩƞŅĵĪŀħŐĸŃĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢŒľƟĬńĔĻŉĔļŅĴňĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅĪňŗĵŊħľĵŋƞĬŐĸŃĨŀĭĽĬŀĚœħƟĪńĬĪňĨƞŀėĺŅĴĨƟŀĚĔŅĶĪňŗŏĮĸňŗĵĬŐĮĸĚĨĸŀħŏĺĸŅĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
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 12.2 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 
  ȮȮįĸĔĶŃĪĭěŅĔĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĺńĥĬīĶĶĴĪňŗĔĸƞŅĺȮ
ĴňėĺŅĴĽŀħėĸƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵĞŉŗĚĴŋƞĚĴńŗĬĪňŗěŃıńĥĬŅĪĶńıĵŅĔĶĴĬŋļĵƢŒľƟĴňėĺŅĴŏĮƦĬŏĸŇĻĪŅĚ
ĺŇĝŅĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐĸŃĺŇĝŅĔŅĶĕńŘĬĽŌĚĪňŗŏĔňŗĵĺĕƟŀĚŒľƟĴňėĺŅĴĶŌƟėŌƞėŋĦīĶĶĴȮŏıŊŗŀŏĮƦĬįŌƟıńĥĬŅ
ŐĸŃĽĶƟŅĚĽĶĶėƢŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴȮŀńĬĔƞŀŒľƟŏĔŇħĔŅĶıńĥĬŅŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴĪňŗĵńŗĚĵŊĬȮőħĵ
ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩıńĥĬŅĪĶńıĵŅĔĶĴĬŋļĵƢŒľƟĴňėĺŅĴŏĮƦĬŏĸŇĻŒĬħƟŅĬŏĪėőĬőĸĵňĺńĽħŋȮĴňėĺŅĴĽŅĴŅĶĩŒĬȮȮȮȮȮȮ
ĔŅĶĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪňŗœħƟĺŇěńĵŐĸŃıńĥĬŅĕŉŘĬŏıŊŗŀŏĔŊŘŀľĬŋĬĨƞŀĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴĕŀĚĮĶŃŏĪĻȮ
ĽŅĴŅĶĩĽĶƟŅĚħŋļġňĭńĦĤŇĨĪňŗĽŅĴŅĶĩįĸŇĨįĸĚŅĬĺŇěńĵĶĺĴĩŉĚĬĺńĨĔĶĶĴŏĔňŗĵĺĔńĭĺńĽħŋȮŏıŊŗŀĶƞĺĴĕńĭŏėĸŊŗŀĬ
ĴľŅĺŇĪĵŅĸńĵœĮĽŌƞĔŅĶŏĮƦĬĴľŅĺŇĪĵŅĸńĵĺŇěńĵŐľƞĚĝŅĨŇȮŐĸŃŒľƟŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĬŅĬŅĝŅĨŇ 
 
13. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵ 
 13.1 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 
  ȮȮœĴƞĴň 
 13.2 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬ 
  ȮȮœĴƞĴň 
 13.3 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 
  ȮȮœĴƞĴň 
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ľĴĺħĪňŗȮ2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 
1.ȮĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
 1.1 ĮĶńĝĠŅ    
  ŏıŊŗŀĽĶƟŅĚĭŋėĸŅĔĶŒľƟĴňėĺŅĴĶŌƟŒĬĚŅĬĺŇěńĵŏĝŇĚĸŉĔħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴĺńĽħŋ 
 1.2 ėĺŅĴĽŜŅėńĠ 
  ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋȮĴňėĺŅĴĽŜŅėńĠħƟŅĬĔŅĶĽƞĚŏĽĶŇĴĔŅĶįĸŇĨ
ĺŇĻĺĔĶŐĸŃĬńĔĺŇěńĵĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŏıŊŗŀĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ŀŋĨĽŅľĔĶĶĴĪňŗĔŜŅĸńĚıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃĵńĚĽŀħėĸƟŀĚĔńĭŐįĬıńĥĬŅĔŅĶĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅĶĺĴĩŉĚ
ŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇ 
 1.3 ĺńĨĩŋĮĶŃĽĚėƢ 
  1.3.1 ŏıŊŗŀĽĶƟŅĚĬńĔĺŇěńĵĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋĪňŗĴňĻńĔĵĳŅıŀĵƞŅĚĽŌĚŒĬĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮȮȮ
ĪńŘĚĪňŗŏĮƦĬŀĚėƢėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃŀĚėƢėĺŅĴĶŌƟŏıŊŗŀıńĥĬŅŀŋĨĽŅľĔĶĶĴĪŅĚħƟŅĬĺńĽħŋĕŀĚĮĶŃŏĪĻŐĸŃĶŃħńĭ
ĬŅĬŅĝŅĨŇ 
  /,1,0ȮŏıŊŗŀĽĶƟŅĚįĸĚŅĬĺŇěńĵĪňŗĴňĔŅĶŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĶĺĴĩŉĚįĸĚŅĬĪňŗ
ĽŅĴŅĶĩĬŜŅœĮĽŌƞĔŅĶěħĽŇĪīŇĭńĨĶŏıŊŗŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĝŇĚıŅĦŇĝĵƢŒĬĳŅėĔŅĶįĸŇĨěĶŇĚ 
  /,1,1ȮŏıŊŗŀĽĬńĭĽĬŋĬŒľƟŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĶŃħńĭȮȮȮȮȮ
ĮĶŇĠĠŅŏŀĔȮĶŃľĺƞŅĚėĦŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮȮȮȮȮȮ
ĔńĭĴľŅĺŇĪĵŅĸńĵŐĸŃľĬƞĺĵĚŅĬĺŇěńĵĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬŀŊŗĬĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 
  /,1,2ȮŏıŊŗŀĽĶƟŅĚĬńĔĺŇěńĵĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦŒĬȮȮȮȮ
ĔŅĶĽĶƟŅĚĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋȮ 
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0,ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
  
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
+ȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴňĴŅĨĶģŅĬ
œĴƞĨŗŜŅĔĺƞŅĪňŗȮĽĔŀ,ȮĔŜŅľĬħ 

+ ĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬįĸ
ľĸńĔĽŌĨĶŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 
+ ȮŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠȮįŌƟĮĶŃĔŀĭĔŅĶȮ
įŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĪňŗĴňėĺŅĴ
ŏĔňŗĵĺĕƟŀĚĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ
ĺńĽħŋĪńŘĚĳŅėĶńģȮĳŅėŏŀĔĝĬȮ
ŐĸŃĳŅėŀŋĨĽŅľĔĶĶĴȮŏĕƟŅ
ĴŅĶƞĺĴŒĬĔŅĶěńħĪŜŅľĸńĔĽŌĨĶȮ
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

+ȮĴňĔŅĶěńħĪŜŅĶŅĵĸŃŏŀňĵħĕŀĚ
ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĨŅĴŐĭĭȮĴėŀ,1ȮĔƞŀĬĔŅĶĽŀĬ
ŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 
+ȮĴňĔŅĶěńħĪŜŅĶŅĵĚŅĬįĸ         
ĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅĨŅĴ
ŐĭĭȮĴėŀ,3ȮĳŅĵŒĬȮ1.ȮĺńĬľĸńĚ
ĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 
+ȮĴňĔŅĶěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴ
ŐĭĭȮĴėŀ,5ȮĳŅĵŒĬȮ4.ȮĺńĬľĸńĚ
ĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

+ȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚ
ĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ŀŋĨĽŅľĔĶĶĴȮŐĸŃĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 

+ȮĨŇħĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚ
įŌƟĮĶŃĔŀĭĔŅĶŒĬŀŋĨĽŅľĔĶĶĴ
ħƟŅĬĺńĽħŋ 

+ȮĬńĔĻŉĔļŅĴňĚŅĬĪŜŅĳŅĵŒĬȮ/ȮĮƖȮ
ľĸńĚěŅĔĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮȮȮȮȮȮȮœĴƞ
ĨŗŜŅĔĺƞŅĶƟŀĵĸŃȮ6. 
+ȮĭńĦĤŇĨĪňŗœħƟĚŅĬĪŜŅœħƟĶńĭ
ŏĚŇĬŏħŊŀĬŏĶŇŗĴĨƟĬœĴƞĨŗŜŅĔĺƞŅŏĔĦĤƢȮ
ĪňŗȮĔ,ı,ȮĔŜŅľĬħ 

+ȮıńĥĬŅĭŋėĸŅĔĶĽŅĵĺŇĝŅĔŅĶȮȮȮ
ŒľƟĴňėĺŅĴĶŌƟŐĸŃĮĶŃĽĭĔŅĶĦƢ
ŒĬĶŃħńĭĽŌĚĪŅĚħƟŅĬĺńĽħŋȮŏıŊŗŀ
ĮĶŃőĵĝĬƢŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŐĸŃĔŅĶĺŇěńĵ 

+ȮĽĬńĭĽĬŋĬŒľƟĭŋėĸŅĔĶĽŅĵ
ĺŇĝŅĔŅĶœĮĻŉĔļŅĨƞŀȮĮĶŃĝŋĴȮȮȮ
ħŌĚŅĬȮľĶŊŀĪŜŅĺŇěńĵŒĬľĬƞĺĵĚŅĬ
ĪňŗĴňėĺŅĴĔƟŅĺľĬƟŅŒĬŏĪėőĬőĸĵň
ĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻ 

+ȮĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ
ĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ
ĔŅĶŀŋħĴĻŉĔļŅ 
+ȮŀŅěŅĶĵƢĮĶŃěŜŅœħƟĶńĭĔŅĶıńĥĬŅ
œĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 
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ľĴĺħĪňŗȮ1ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 
/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
 /,/ȮȮĶŃĭĭ 
  ȮĶŃĭĭĪĺŇĳŅėȮĳŅėĔŅĶĻŉĔļŅľĬŉŗĚĴňĶŃĵŃŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 
 /,0ȮȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
  ȮœĴƞĴň 
 /,1ȮȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
  ȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,034. 
 
0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
 0,/ȮĺńĬ+ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
  ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮȮĺńĬěńĬĪĶƢȮ+ȮĻŋĔĶƢȮȮȮȮŏĺĸŅȮ.7,..Ȯ+Ȯ/4,..ȮĬ, 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺńĬěńĬĪĶƢȮ+ȮĻŋĔĶƢȮȮȮȮŏĺĸŅȮ/6,..Ȯ+Ȯ0/,..ȮĬ, 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺńĬŏĽŅĶƢȮůȮŀŅĪŇĨĵƢȮŏĺĸŅȮ.7,..ȮůȮ/4,..ȮĬ, 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŏħŊŀĬȮĽŇĚľŅėĴȮůȮīńĬĺŅėĴ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮŏħŊŀĬȮĴĔĶŅėĴȮůȮĴŇĩŋĬŅĵĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅȮ0340ȮŏĮƕħĳŅėĔŅĶĻŉĔļŅħńĚĬňŘ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŏħŊŀĬȮĴŇĩŋĬŅĵĬȮůȮĨŋĸŅėĴ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮŏħŊŀĬȮıķĻěŇĔŅĵĬȮůȮĴňĬŅėĴ 
 0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
  0,0,/ȮįŌƟŏĕƟŅĻŉĔļŅľĸńĔĽŌĨĶŐĭĭȮ/,/ȮĨƟŀĚĽŜŅŏĶŖěĮĶŇĠĠŅőĪĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴĺńĽħŋľĶŊŀŏĪňĵĭŏĪƞŅȮőħĵĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨĸŀħľĸńĔĽŌĨĶŒĬĶŃħńĭĮĶŇĠĠŅĨĶňœĴƞĨŗŜŅĔĺƞŅȮ
1,..Ȯ&ŏĨŖĴȮ2,..'ȮŐĸŃŒĬĶŃħńĭĮĶŇĠĠŅőĪœĴƞĨŗŜŅĔĺƞŅȮ1,3.Ȯ&ŏĨŖĴȮ2,..'ȮĴňįĸĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļĨŅĴ
ĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬĳŅļŅŀńĚĔķļȮĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃȮȮȮȮȮȮȮȮ
ĴňįĸĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢľĶŊŀœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟĨňıŇĴıƢŏįĵŐıĶƞŒĬĶŃħńĭĬŅĬŅĝŅĨŇĴŅŐĸƟĺŀĵƞŅĚĬƟŀĵľĬŉŗĚŏĶŊŗŀĚ 
  0,0,0ȮįŌƟŏĕƟŅĻŉĔļŅľĸńĔĽŌĨĶŐĭĭȮ/,0ȮĨƟŀĚĽŜŅŏĶŖěĮĶŇĠĠŅĨĶňĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴĺńĽħŋľĶŊŀŏĪňĵĭŏĪƞŅȮőħĵœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭľĬŉŗĚȮľĶŊŀĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨĸŀħľĸńĔĽŌĨĶ
œĴƞĨŗŜŅĔĺƞŅȮ1,3.Ȯ&ŏĨŖĴȮ2,..'ȮĴňįĸĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮŏĶŊŗŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏĔĦĤƢĴŅĨĶģŅĬĳŅļŅŀńĚĔķļȮĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
  0,0,1ȮįŌƟŏĕƟŅĻŉĔļŅľĸńĔĽŌĨĶŐĭĭȮ0,/ȮĨƟŀĚĽŜŅŏĶŖěĮĶŇĠĠŅőĪĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴĺńĽħŋľĶŊŀŏĪňĵĭŏĪƞŅȮőħĵĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨĸŀħľĸńĔĽŌĨĶŒĬĶŃħńĭĮĶŇĠĠŅĨĶňœĴƞĨŗŜŅĔĺƞŅȮ
1,..Ȯ&ŏĨŖĴȮ2,..'ȮĴňįĸĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬ
ĳŅļŅŀńĚĔķļȮĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
  0,0,2ȮįŌƟŏĕƟŅĻŉĔļŅľĸńĔĽŌĨĶŐĭĭȮ0,0ȮĨƟŀĚĽŜŅŏĶŖěĮĶŇĠĠŅĨĶňĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴĺńĽħŋľĶŊŀŏĪňĵĭŏĪƞŅȮőħĵĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨĸŀħľĸńĔĽŌĨĶŒĬĶŃħńĭĮĶŇĠĠŅĨĶňœĴƞĨŗŜŅĔĺƞŅȮ
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1,..Ȯ&ŏĨŖĴȮ2,..'ȮĴňįĸĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬ
ĳŅļŅŀńĚĔķļȮĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 
  ŒĬĔĶĦňĪňŗįŌƟĽĴńėĶĴňėŋĦĽĴĭńĨŇœĴƞŀĵŌƞŒĬŏĔĦĤƢėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮŒľƟĕŉŘĬŀĵŌƞĔńĭħŋĸıŇĬŇěĕŀĚ
ėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶĳŅėĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋŐĸŃŏĪėőĬőĸĵňĔŅĶįĸŇĨ 
 0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
  ĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅŒĬŐĭĭȮ/,0ȮŐĸŃŐĭĭȮ0,0ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňěŉĚŀŅěĴň
ėĺŅĴĶŌƟĕńŘĬĽŌĚœĴƞŏıňĵĚıŀŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋĪňŗĴňĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅőĪȮŐĸŃĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅ
ŒĬŐĭĭȮ/,/ȮŐĸŃŐĭĭȮ0,/ȮĪňŗœĴƞœħƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋŒĬĶŃħńĭĮĶŇĠĠŅőĪŀŅěěŃĴňėĺŅĴĶŌƟ
œĴƞŏıňĵĚıŀŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ   
 0,2ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
  ĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅŒĬŐĭĭȮ/,0ȮŐĸŃŐĭĭȮ0,0ȮěŃĨƟŀĚĻŉĔļŅĚŅĬĶŅĵĺŇĝŅĪňŗŏĮƦĬĔĸŋƞĴĺŇĝŅĭńĚėńĭ
ĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋȮŐĸŃĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅŒĬŐĭĭȮ/,/ȮŐĸŃȮŐĭĭȮ0,/ȮȮȮȮȮȮȮȮ
ĪňŗœĴƞœħƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĽŅĕŅĺŇĻĺĔĶĶĴĺńĽħŋŒĬĶŃħńĭĮĶŇĠĠŅőĪȮŀŅěěŜŅŏĮƦĬĨƟŀĚŏĕƟŅĲƤĚĔŅĶĭĶĶĵŅĵĶŅĵĺŇĝŅ
ŒĬĔĸŋƞĴĺŇĝŅĭńĚėńĭĽŜŅľĶńĭľĸńĔĽŌĨĶĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĻĺĔĶĶĴĺńĽħŋħƟĺĵ 
 0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖ 
ŐĭĭȮ/,/Ȯ 

ĶŃħńĭĝńŘĬĮƖ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖĔŅĶĻŉĔļŅȮ&ėĬ' 

034. 034/ 0340 0341 0342 
ĝńŘĬĮƖĪňŗȮ/ 
ĝńŘĬĮƖĪňŗȮ0 
ĝńŘĬĮƖĪňŗȮ1 

3 
+ 
+ 

3 
3 
+ 

3 
3 
3 

3 
3 
3 

3 
3 
3 

ĶĺĴ 3 /. /3 /3 /3 
ĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

+ + 3 3 3 

 
ŐĭĭȮ/,0Ȯ 

ĶŃħńĭĝńŘĬĮƖ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖĔŅĶĻŉĔļŅȮ&ėĬ' 

034. 034/ 0340 0341 0342 
ĝńŘĬĮƖĪňŗȮ/ 
ĝńŘĬĮƖĪňŗȮ0 
ĝńŘĬĮƖĪňŗȮ1 
ĝńŘĬĮƖĪňŗȮ2 

3 
+ 
+ 
+ 

3 
3 
+ 
+ 

3 
3 
3 
+ 

3 
3 
3 
3 

3 
3 
3 
3 

ĶĺĴ 3 /. /3 0. 0. 
ĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

+ + + 3 3 
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ŐĭĭȮ0,/ 

ĶŃħńĭĝńŘĬĮƖ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖĔŅĶĻŉĔļŅȮ&ėĬ' 

034. 034/ 0340 0341 0342 
ĝńŘĬĮƖĪňŗȮ/ 
ĝńŘĬĮƖĪňŗȮ0 
ĝńŘĬĮƖĪňŗȮ1 

3 
+ 
+ 

3 
3 
+ 

3 
3 
3 

3 
3 
3 

3 
3 
3 

ĶĺĴ 3 /. /3 /3 /3 
ĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

+ + 3 3 3 

 

ŐĭĭȮ0,,0 

ĶŃħńĭĝńŘĬĮƖ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖĔŅĶĻŉĔļŅȮ&ėĬ' 

034. 034/ 0340 0341 0342 
ĝńŘĬĮƖĪňŗȮ/ 
ĝńŘĬĮƖĪňŗȮ0 
ĝńŘĬĮƖĪňŗȮ1 
ĝńŘĬĮƖĪňŗȮ2 

3 
+ 
+ 
+ 

3 
3 
+ 
+ 

3 
3 
3 
+ 

3 
3 
3 
3 

3 
3 
3 
3 

ĶĺĴ 3 /. /3 0. 0. 
ĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

+ + + 3 3 

 

 0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
  0,4,/ȮĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵȮ: ĭŅĪ' 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
ĮƖĚĭĮĶŃĴŅĦ 

034. 034/ 0340 0341 0342 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 182,500 216,500 350,000 350,000 350,000 
ėƞŅıńĥĬŅĺŇĝŅĔŅĶ 12*3.. 47*... /.1*3.. /.1*3.. /.1*3.. 
ėƞŅĸĚĪŃŏĭňĵĬ 062,584 569,166 853,750 853,750 853,750 
ĶĺĴĶŅĵĶńĭ 501*584 1,061*666 1,617*750 1,617*750 1,617*750 
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  0,4,0ȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵȮ: ĭŅĪ' 

ĶŅĵĸŃŏŀňĵħĶŅĵěƞŅĵ 
ĮƖĚĭĮĶŃĴŅĦ 

034. 034/ 0340 0341 0342 
ĚĭħŜŅŏĬŇĬĔŅĶ      
ȮȮȮŏĚŇĬŏħŊŀĬ 0*2..*... 0*250*... 0*324*/4. 0*400*323 0*5./*00/ 
ȮȮȮėƞŅĨŀĭŐĪĬ      
ȮȮȮėƞŅŒĝƟĽŀĵ + 0..*... 0..*... 0..*... 0..*... 
ȮȮȮėƞŅĺńĽħŋ + 0..*... 0..*... 0..*... 0..*... 
ȮȮȮėƞŅĽŅīŅĶĦŌĮőĳė 4.*... 4.*... 4.*... 4.*... 4.*... 
ȮȮȮŏĚŇĬŀŋħľĬŋĬ      
ĶĺĴȮ'Ĕ& 0*24.*... 0*710*... 1*..4*/4. 1*.60*323 1*/4/*00/ 
ĚĭĸĚĪŋĬ      
ȮȮȮėƞŅėĶŋĳńĦĤƢ + + + + + 
ĶĺĴȮ'ĕ&      
ĶĺĴȮ'Ĕ'Ȯ)Ȯ&ĕ&  0*24.*... 0*710*... 1*..4*/4. 1*.60*323 1*/4/*00/ 
ěŜŅĬĺĬĬńĔĻŉĔļŅ 0. 2. 2. 2. 2. 
ėƞŅŒĝƟěƞŅĵ-ėĬ-ĮƖ /0.*... 51*1.. 53*/32 55*.41,4 57*.1.,3 
ėƞŅŒĝƟěƞŅĵŏĜĸňŗĵĨƞŀėĬĨƞŀ
ĮƖ 

202*350-3=84*910 

ėƞŅŒĝƟěƞŅĵĨĸŀħ
ľĸńĔĽŌĨĶĨƞŀėĬ 

62*710(3Ȯ= 254*730 &ŐĭĭȮ/,/ȮŐĸŃȮ/,0' 
62*710(4Ȯ= 339*640Ȯ&ŐĭĭȮ0,/ȮŐĸŃȮ0,0' 

  
 0,5ȮȮĶŃĭĭĔŅĶĻŉĔļŅ 
  ȮŐĭĭĝńŘĬŏĶňĵĬ 
 0,6ȮȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅ 
  ȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,034. 
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1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
 1,/ȮľĸńĔĽŌĨĶ 
  3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 
    ŐĭĭȮ/,/ȮŐĸŃŐĭĭȮ0,/  26ȮľĬƞĺĵĔŇĨ 
    ŐĭĭȮ/,0ȮŐĸŃŐĭĭȮ0,0  50ȮľĬƞĺĵĔŇĨ 
  1,/,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
    ŐĭĭȮ/,/ 
     ľĴĺħĺŇĝŅĭńĚėńĭ  26ȮľĬƞĺĵĔŇĨ 
      ĺŇĪĵŅĬŇıĬīƢ 26ȮľĬƞĺĵĔŇĨ  

ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ26ȮľĬƞĺĵĔŇĨ 
    ŐĭĭȮ/,0 
     ľĴĺħĺŇĝŅĭńĚėńĭ  50ȮľĬƞĺĵĔŇĨ 
      ĺŇĪĵŅĬŇıĬīƢ 50ȮľĬƞĺĵĔŇĨ  

ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ50ȮľĬƞĺĵĔŇĨ 
    ŐĭĭȮ0,/ 
     ľĴĺħĺŇĝŅĭńĚėńĭ  17ȮľĬƞĺĵĔŇĨ 
      ĺŇĝŅĭńĚėńĭ Ȯ1ȮľĬƞĺĵĔŇĨ 
      ĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14ȮľĬƞĺĵĔŇĨ  
     ľĴĺħĺŇĝŅŏĸŊŀĔ  Ȯ7ȮľĬƞĺĵĔŇĨ 
      ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋ Ȯ4ȮľĬƞĺĵĔŇĨ 
   ĺŇĝŅŏĸŊŀĔĪńŗĺœĮ   ȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 

ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ26ȮľĬƞĺĵĔŇĨ 
    ŐĭĭȮ0,0 
     ľĴĺħĺŇĝŅĭńĚėńĭ  41ȮľĬƞĺĵĔŇĨ 
      ĺŇĝŅĭńĚėńĭ /3ȮľĬƞĺĵĔŇĨ 
      ĺŇĪĵŅĬŇıĬīƢ 26ȮľĬƞĺĵĔŇĨ  
     ľĴĺħĺŇĝŅŏĸŊŀĔ  Ȯ7ȮľĬƞĺĵĔŇĨ 
      ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋ ȮȮ4ȮľĬƞĺĵĔŇĨ 
   ĺŇĝŅŏĸŊŀĔĪńŗĺœĮ   ȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
 

ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ50ȮľĬƞĺĵĔŇĨ 
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  1,/,1ȮĶŅĵĺŇĝŅŒĬŐĨƞĸŃľĴĺħĺŇĝŅŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨ 
   ľĴĺħĺŇĝŅĭńĚėńĭ 
 ŐĭĭȮ/,/ 
 ĺŇĪĵŅĬŇıĬīƢ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
010625603 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
ȮȮȮȮȮȮȮ26 

 
ŐĭĭȮ/,0 
ĺŇĪĵŅĬŇıĬīƢ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ȮȮȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨ 
010625604 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
ȮȮȮȮȮȮȮ50 

 
ŐĭĭȮ0,/ 
ĺŇĝŅĭńĚėńĭ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨńĺŏŀĚ' 
010625007 ĪńĔļŃĔŅĶĪŜŅĺŇěńĵȮĶŃŏĭňĵĭĺŇīňĺŇěńĵȮŐĸŃĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵĕńŘĬĽŌĚ 

(Advanced Research Skills, Methodology and Proposal Writing) 
3(3-0-6) 

ȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
010625605 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
ȮȮȮȮȮȮ14 

 

ŐĭĭȮ0,0 
ĺŇĝŅĭńĚėńĭ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨńĺŏŀĚ' 
./.405../ ŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬĻŅĽĨĶƢĕŀĚĺńĽħŋ 

(Thermodynamic and Kinetics of Materials) 
3(3-0-6) 

010625002 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬĔĶĶĴĺŇīňĪŅĚĺńĽħŋ 
(Transport Phenomena in Materials Processing) 

3(3-0-6) 

./.405..1 ĽĴĭńĨŇĕŀĚĺńĽħŋ 
(Properties of Materials) 

3(3-0-6) 

010625004 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ 
(Advanced Techniques for Materials Characterization) 

3(3-0-6) 

010625007 ĪńĔļŃĔŅĶĪŜŅĺŇěńĵȮĶŃŏĭňĵĭĺŇīňĺŇěńĵȮŐĸŃĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵĕńŘĬĽŌĚ 
(Advanced Research Skills, Methodology and Proposal Writing) 

3(3-0-6) 
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ȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
010625606 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
ȮȮȮȮȮ26 

 

 ľĴĺħĺŇĝŅŏĸŊŀĔ 
    +ȮȮĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋȮ(Elective Courses in Materials)     
    ȮȮȮŒľƟŏĶňĵĬĺŇĝŅŏĸŊŀĔěŅĔĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘœĴƞĬƟŀĵĔĺƞŅȮ4ȮľĬƞĺĵĔŇĨȮ 
   ȮȮȮȮȮ/,ȮĔĸŋƞĴĺńĽħŋıŀĸŇŏĴŀĶƢȮ&Elective Courses in Polymer) 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨńĺŏŀĚ' 
./.405/./ ĶňőŀőĸĵňĕŀĚıŀĸŇŏĴŀĶƢ 

(Rheology of Polymers) 
3(3-0-6) 

./.405/.0 ĔŅĶįĸŇĨıŀĸŇŏĴŀĶƢ 
(Manufacturing of Polymers) 

3(3-0-6) 

./.405/.2 ĽĴĭńĨŇĪŅĚĔĸŐĸŃĔŅĶŏĽňĵľŅĵŒĬıŀĸŇŏĴŀĶƢ 
(Mechanical Properties and Failure in Polymers) 

3(3-0-6) 

./.405/.3 ŀŇĸŅĽőĨŏĴŀĶƢ 
(Elastomers) 

3(3-0-6) 

./.405/.6 ĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 
(Polymer Synthesis) 

3(3-0-6) 

./.405/.7 ĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚıŀĸŇŏĴŀĶƢ 
(Polymer Characterization) 

3(3-0-6) 

0106271/. ĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃėĺŅĴŏĽĩňĵĶĕŀĚıŀĸŇŏĴŀĶƢ 
(Degradation and Stability of Polymer) 

3(3-0-6) 

./.405/// ĺńĽħŋıŀĸŇŏĴŀĶƢœŁĭĶŇħ 
(Hybrid Polymers) 

3(3-0-6) 

./.405//0 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢ 1 
(Selected Topic in Polymers I) 

3(3-0-6) 

./.405//1 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢ 0 
(Selected Topic in Polymers II) 

3(3-0-6) 

   ȮȮȮȮȮ0,ȮĔĸŋƞĴĺńĽħŋőĸľŃȮ&Elective Courses in Metal) 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨńĺŏŀĚ' 
./.4052./ őĸľŃĺŇĪĵŅĔŅĵĳŅı 

(Physical Metallurgy) 
3(3-0-6) 

./.4052.1 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬ 
(Heat Treatment) 

3(3-0-6) 
 

./.4052.2 ĔŅĶįĸŇĨőĸľŃ 
(Metal Production) 

3(3-0-6) 
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ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨńĺŏŀĚ' 
./.4052.3 ĔŅĶįĸŇĨőĸľŃĶŌĮıĶĶĦ 

(Wrought Metal Processing) 
3(3-0-6) 
 

./.4052.4 ĔŅĶľĸƞŀőĸľŃ 
(Casting of Metals) 

3(3-0-6) 
 

./.4052.5 őĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ 
(Non-ferrous Alloys) 

3(3-0-6) 
 

010627208 ŏľĸŖĔĔĸƟŅ 
(Steel) 

3(3-0-6) 
 

010627209 ĺŇĻĺĔĶĶĴıŊŘĬįŇĺ 
(Surface Engineering) 

3(3-0-6) 
 

010627210 ĔŅĶĔńħĔĶƞŀĬőĸľŃĕńŘĬĽŌĚ 
(Advanced Metallic Corrosion) 

3(3-0-6) 
 

010627211 ĔŅĶĨĶĺěĽŀĭŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬőĸľŃ 
(Metallic Corrosion Testing and Protection) 

3(3-0-6) 
 

010627212 ŀŀĔĞŇŏħĝńĬĪňŗŀŋĦľĳŌĴŇĽŌĚ 
(High Temperature Oxidation) 

3(3-0-6) 
 

./.4050/3 őĸľŃįĚĺŇĪĵŅ 
(Powder Metallurgy) 

3(3-0-6) 
 

./.4050/4 ĔŅĶŏėĸŊŀĭįŇĺĪňŗŀŋĦľĳŌĴŇĽŌĚ 
(High-Temperature Coatings) 

3(3-0-6) 
 

./.4052/5 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĕŀĚĺńĽħŋ 
(Fracture Mechanics of Materials) 

3(3-0-6) 
 

010627216 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ/ 
(Selected Topic in Metallic Materials I) 

3(3-0-6) 
 

010627217 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ2 
(Selected Topic in Metallic Materials II) 

3(3-0-6) 
 

   ȮȮȮȮȮ1,ȮĔĸŋƞĴĺńĽħŋįĽĴȮ&Elective Courses in Composites) 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨńĺŏŀĚ' 
./.4052./ ĺńĽħŋŏĽĶŇĴŐĶĚ 

(Reinforcing Materials) 
3(3-0-6) 

./.4052.0 ĔĶĶĴĺŇīňĔŅĶįĸŇĨĺńĽħŋįĽĴ 
(Composite Materials Processing) 

3(3-0-6) 

./.4052.1 ĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋįĽĴ 
(Mechanics of Composites) 

3(3-0-6) 

./.4052.4 őėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋįĽĴ 
(Structure and Properties of Composites) 
 

3(3-0-6) 
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ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨńĺŏŀĚ' 
./.4052.5 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴĺńĽħŋįĽĴȮ/ 

(Selected Topic in Composites I) 
3(3-0-6) 

./.4052.6 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴĺńĽħŋįĽĴȮ2 
(Selected Topic in Composites II) 

3(3-0-6) 

    +ȮȮĺŇĝŅŏĸŊŀĔĪńŗĺœĮȮ&General Elective Courses) 
 ȮȮȮŒľƟŏĶňĵĬĺŇĝŅŏĸŊŀĔĪńŗĺœĮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮľĶŊŀŏĸŊŀĔŏĶňĵĬĺŇĝŅĬŀĔĳŅėĺŇĝŅŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ ĞŉŗĚŏĮƕħĽŀĬĳŅĵŒĬĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀ ŐĸŃ/ľĶŊŀĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬŕ őħĵœħƟĶńĭėŜŅŐĬŃĬŜŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŐĸŃ
ĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅĔƞŀĬŀňĔȮ1ȮľĬƞĺĵĔŇĨ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ &ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ėƟĬėĺƟŅħƟĺĵĨńĺŏŀĚ' 
./.4053.5 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶĶĴĺńĽħŋ 

(Advanced Mathematics for Materials Engineering) 
3(3-0-6) 

./.4053.6 ĔŅĶěńħĔŅĶŏĝŇĚĔĸĵŋĪīƢŒĬĚŅĬĺŇĻĺĔĶĶĴ 
(Strategic Engineering Management) 

3(3-0-6) 

./.4053/. ĺŇīňŏĝŇĚĨńĺŏĸĕĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋ 
(Advanced Numerical Methods in Materials Engineering) 

3(3-0-6) 

 

  ,1,/4ȮŐįĬĔŅĶĻŉĔļŅ 
 ŐĭĭȮ/,/ 

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.3 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
3 

 ĶĺĴȮ1ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.3 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
7 

 ĶĺĴȮ7ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.3 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
7 

 ĶĺĴȮ7ȮľĬƞĺĵĔŇĨ  
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ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.3 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
7 

 ĶĺĴȮ7ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.3 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
7 

 ĶĺĴȮ7ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.3 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
7 

 ĶĺĴȮ7ȮľĬƞĺĵĔŇĨ  
 

ŐĭĭȮ/,0 
ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.4 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
3 

 ĶĺĴȮ1ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.4 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
7 

 ĶĺĴȮ7ȮľĬƞĺĵĔŇĨ  
 
 

ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.4 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
/. 

 ĶĺĴȮ/.ȮľĬƞĺĵĔŇĨ  
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ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.4 ĺŇĪĵŅĬŇıĬīƢȮ 

(Dissertaton) 
/. 

 ĶĺĴȮ/.ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.4 ĺŇĪĵŅĬŇıĬīƢȮ 

(Dissertaton) 
/. 

 ĶĺĴȮ/.ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.4 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
/. 

 ĶĺĴȮ/.ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ  
0106274.4 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
/. 

 ĶĺĴȮ/.ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.4 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
/. 

 ĶĺĴȮ/.ȮľĬƞĺĵĔŇĨ  
 
 
 
 
 
 
 
 
 
 



  Ĵėŀ. 2 
 

19 
 

 ŐĭĭȮ0,/ 
ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
010625007 ĪńĔļŃĔŅĶĪŜŅĺŇěńĵȮĶŃŏĭňĵĭĺŇīňĺŇěńĵȮŐĸŃĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵĕńŘĬĽŌĚ 

(Advanced Research Skills, Methodology and Proposal Writing) 
3(3-0-6) 

./.405XXX ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋ 
(Elective CoursesȮin Materials) 

3(3-0-6) 

./.405XXX ĺŇĝŅŏĸŊŀĔĪńŗĺœĮ 
(General Elective Courses) 

3(3-0-6) 

 ĶĺĴȮ9ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
./.405XXX ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋ 

(Elective CoursesȮin Materials) 
3(3-0-6) 

0106274.5 ĺŇĪĵŅĬŇıĬīƢ 
(Dissertaton) 

3 

 ĶĺĴȮ6ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.5 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
4 

 ĶĺĴȮ4ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.5 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
7 

 ĶĺĴȮ7ȮľĬƞĺĵĔŇĨ  
 
 

ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.5 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
7 

 ĶĺĴȮ7ȮľĬƞĺĵĔŇĨ  
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ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.5 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
7 

 ĶĺĴȮ7ȮľĬƞĺĵĔŇĨ  
 

ŐĭĭȮ0,0 
ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
./.405../ ŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬĻŅĽĨĶƢĕŀĚĺńĽħŋ 

(Thermodynamic and Kinetics of Materials) 
3(3-0-6) 

./.405..1 ĽĴĭńĨŇĕŀĚĺńĽħŋ 
(Properties of Materials) 

3(3-0-6) 

010627004 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ 
(Advanced Techniques for Materials Characterization) 

3(3-0-6) 

 ĶĺĴȮ9ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
010627002 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬĔĶĶĴĺŇīňĪŅĚĺńĽħŋ 

(Transport Phenomena in Materials Processing) 
3(3-0-6) 

010625007 ĪńĔļŃĔŅĶĪŜŅĺŇěńĵȮĶŃŏĭňĵĭĺŇīňĺŇěńĵȮŐĸŃĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵĕńŘĬĽŌĚ 
(Advanced Research Skills, Methodology and Proposal Writing) 

3(3-0-6) 

./.405XXX ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋ 
(Elective CoursesȮin Materials) 

3(3-0-6) 

 ĶĺĴȮ7ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
./.405XXX ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋ 

(Elective CoursesȮin Materials) 
3(3-0-6) 

./.405XXX ĺŇĝŅŏĸŊŀĔĪńŗĺœĮ 
(General Elective Courses) 

3(3-0-6) 

0106274.6 ĺŇĪĵŅĬŇıĬīƢ 
(Dissertaton) 

0 

 ĶĺĴȮ6ȮľĬƞĺĵĔŇĨ  
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ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.6 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
/. 

 ĶĺĴȮ/.ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.6 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
/. 

 ĶĺĴȮ/.ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.6 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
/. 

 ĶĺĴȮ/.ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.6 ĺŇĪĵŅĬŇıĬīƢ 

(Dissertaton) 
/. 

 ĶĺĴȮ/.ȮľĬƞĺĵĔŇĨ  
 

ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
0106274.6 ĺŇĪĵŅĬŇıĬīƢȮ 

(Dissertaton) 
4 

 ĶĺĴȮ4ȮľĬƞĺĵĔŇĨ  
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  3.1.5 ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
./.405../ȮȮȮȮȮŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬĻŅĽĨĶƢĕŀĚĺńĽħŋ   3(3-0-6) 
   ȮȮ(Thermodynamic and Kinetics of Materials) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔġĕŀĚŀŋĦľıĸĻŅĽĨĶƢȮŀŋĦľıĸĻńĔĵƢȮĔńĴĴńĬĨĳŅıȮĽĴħŋĸŏėĴňȮĽŅĶĸŃĸŅĵȮŐįĬĳŅıŏĲĽ
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮıŊŘĬįŇĺŐĸŃĶŀĵĨƞŀȮŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĪňŗĩŌĔėĺĭėŋĴőħĵĮĢŇĔŇĶŇĵŅĪňŗĶŀĵĨƞŀȮŐĸŃ        
őħĵĔŅĶŐıĶƞȮĔŅĶŏĔŇħĬŇĺŏėĸňĵĽŐĸŃĔŅĶőĨĨƞŀȮĔŅĶŐĮĸĚŏĲĽȮŐįĬĳŅıŏĲĽŒĬĳŅĺŃœĴƞĽĴħŋĸȮŐįĬĳŅı      
ĔŅĶŐĮĸĚŏĲĽĪňŗŀŋĦľĳŌĴŇėĚĪňŗŐĸŃŐįĬĔŅĶĔŅĶŏĵŖĬĨńĺŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐįĬĳŅıħńĚĔĸƞŅĺ 
   ȮȮLaws of Thermodynamics, thermodynamic potentials, activity, chemical 
equilibrium, solution, phase diagrams and their applications, surface and Interface, reaction 
rate controlled by interfacial reaction and by diffusion, nucleation and growth, phase 
transformation, non-equilibrium phase diagrams, isothermal transformation and continuous 
cooling diagrams, and their applications. 
 
010627002ȮȮȮȮȮĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬĔĶĶĴĺŇīňĪŅĚĺńĽħŋ   3(3-0-6)
   ȮȮ(Transport Phenomena in Materials Processing) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĽĴĭńĨŇĕŀĚĕŀĚœľĸȮĝĬŇħĕŀĚĔŅĶœľĸȮĽĴĔŅĶėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĕŀĚœľĸȮĽĴĔŅĶőĴŏĴĬĨńĴȮ
ĔŅĶĽĴħŋĸıĸńĚĚŅĬȮĔŅĶœľĸŒĬĪƞŀȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬőħĵĔŅĶĬŜŅȮĔŅĶıŅȮŐĸŃĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬȮȮȮȮȮȮȮ
ĔġĕŀĚĲŌŏĶňĵĶƢȮĽĴĔŅĶĔŅĶĔĶŃěŅĵĨńĺĕŀĚėĺŅĴĶƟŀĬȮĮƤĠľŅŒĬĽĳŅĺŃėĚĨńĺŐĸŃĝńŗĺĕĦŃȮĔġĕŀĚĲƕĔĽƢȮ      
ĔŅĶŐıĶƞŒĬĕŀĚŐĕŖĚȮĔĸœĔĔŅĶŐıĶƞĕŀĚĺńĽħŋȮĺŇīňĔŅĶŏĝŇĚĨńĺŏĸĕȮĔĶĦňĻŉĔļŅĔŅĶĮĶŃĵŋĔĨƢľĸńĔĔŅĶĩƞŅĵŏĪŒĬ
ĔĶĶĴĺŇīňĪŅĚĺńĽħŋ 
   ȮȮProperties of fluids, type of fluid flow, continuity equation of fluid, 
momentum equation, energy balance, flow in tube, thermal properties of materials, heat 
transfer by conduction, convection and radiation, DmspgcpŲqȮj_uq*Ȯfc_rȮbgddsqgmlȮcos_rgml* 
steady-state and transient problem, DgaiŲqȮJ_uq, diffusion in solid, diffusion mechanism in 
materials, numerical method, case study in the application of transport phenomena in 
materials processing. 
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010627003ȮȮȮȮȮĽĴĭńĨŇĕŀĚĺńĽħŋ   3(3-0-6)
   ȮȮ(Properties of Materials) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĶŃĭĭĕŀĚŏľĸŖĔ+ėŅĶƢĭŀĬȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĕŀĚŏĪėĬŇėĔŅĶĕŉŘĬĶŌĮĕŀĚőĸľŃĪňŗĽŜŅėńĠȮĔŅĶľĸƞŀȮ
ĔŅĶĶňħȮĔŅĶŀńħȮĔŅĶĕŉŘĬĶŌĮőħĵŒĝƟŐĭĭľĸƞŀȮĔŅĶħŉĚĕŉŘĬĶŌĮȮĳŅıĶĺĴĕŀĚőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔȮıŊŘĬģŅĬĕŀĚĔĸœĔ
ĔŅĶŏıŇŗĴėĺŅĴŐĕŖĚŐĶĚŐĔƞőĸľŃȮőėĶĚĽĶƟŅĚŏĞĶŅĴŇĔŐĸŃĔŅĶŏĮĸňŗĵĬŏĲĽŒĬŏĞĶŅĴŇĔȮĔŅĶŏĔŇħŐĔƟĺȮėĺŅĴŏĕƟĴĕŀĚ
ėĺŅĴŏėƟĬŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĶŀĵĶƟŅĺŒĬĺńĽħŋĮĶŃŏĳĪŏĞĶŅĴŇĔȮıŊŘĬģŅĬĕŀĚĔŅĶĕŉŘĬĶŌĮŐĸŃĔŅĶįĸŇĨŏĞĶŅĴŇĔįĚȮ
őėĶĚĽĶƟŅĚőĴŏĸĔŋĸŐĸŃĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢȮŏĪėĬŇėĔŅĶĪŜŅıŀĸŇŏĴŀĶƢœĶŏĞĝńĬŐĸŃĔŅĶėĺĭėŋĴĽĴĭńĨŇĕŀĚȮȮȮȮȮ
ıŀĸŇŏĴŀĶƢȮŏĪėĬŇėĔŅĶĕŉŘĬĶŌĮıŊŘĬģŅĬȮŏĝƞĬȮĔŅĶĜňħȮĔŅĶŏĮƙŅȮĔŅĶŏĔŇħįĸŉĔȮĪķļġňıŊŘĬģŅĬĕŀĚĺńĽħŋįĽĴȮ        
ĔŅĶėĺĭėŋĴĽĴĭńĨŇőħĵĔŅĶŏĽĶŇĴŐĶĚħƟĺĵŏĽƟĬŒĵŐĸŃŀĬŋĳŅėȮĺńĽħŋįĽĴŐĭĭőėĶĚĽĶƟŅĚ    
   ȮȮThe iron-carbon system, introduction to important metal forming techniques; 
casting, rolling, extrusion, molding, drawing, overview of non-ferrous metallurgy, basic 
strengthening mechanisms, ceramic structures and phase changes in ceramics, glass 
formation, stress concentration and the significance of cracks in ceramic materials, basic 
ceramic, powder processing and manufacturing techniques, molecular structure and 
properties of polymers, polymerization techniques and control properties of polymer, basic 
techniques for polymer processing such as injection molding and blow molding, 
crystallization, basic composite materials theory, property control by reinforcement with 
fibers and particles, structural composites. 
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010627004ȮȮȮȮȮŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ   3(3-0-6)
   ȮȮ(Advanced Techniques for Materials Characterization) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮŏĪėĬŇėĪńŘĚľĸŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦŐĸŃĔŅĶĺŇŏėĶŅŃľƢĪŅĚĔŅĵĳŅıĕŀĚĺńĽħŋȮ
ĻŉĔļŅľĸńĔĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚįĸŉĔħƟĺĵŏĪėĬŇėĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀĔĞƢȮľĸńĔĔŅĶĕŀĚŏėĶŊŗŀĚĴŊŀŐĸŃȮȮȮ
ĔŅĶŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢŐĽĚȮĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬȮĔŅĶĺŇŏėĶŅŃľƢĶŃħńĭěŋĸĳŅėőħĵĸŜŅŐĽĚŀŇŏĸŖĔĨĶŀĬ
ħƟĺĵĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮ&ŏŀĽŀňŏŀŖĴ'ȮŐĸŃĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚįƞŅĬȮȮȮ
&ĪňŀňŏŀŖĴ'ȮŏıŊŗŀĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚěŋĸĳŅėŐĸŃĽĴĭńĨŇĔŅĵĳŅıĕŀĚĺńĽħŋȮĔŅĶĺŇŏėĶŅŃľƢįŇĺħƟĺĵ
ŏĪėĬŇėŏŀŀňŏŀĽȮŏŀĔĞƢıňŏŀĽȮŏŀĽœŀŏŀŖĴŏŀĽȮŐĸŃŏŀŏŀĲŏŀŖĴȮĶĺĴĩŉĚĔŅĶĺŇŏėĶŅŃľƢĪŅĚŀŋĦľĳŅıŏıŊŗŀŏĕƟŅŒěĩŉĚ
ĮĢŇĔŇĶŇĵŅŐĸŃŏĽĩňĵĶĳŅıĕŀĚĺńĽħŋ    
   ȮȮA range of techniques for imaging and quantitatively analyzing materials, to 
study and analyze the crystal structure by using the x-ray diffraction method, 
instrumentation principles and the use of optical microscopy, electron microscopy, electron 
beam microanalysis by using scanning electron microscope (SEM) and transmission electron 
microscope (TEM) for learning the relationship between microstructure and physical 
properties of materials, surface analysis by using auger emission spectrometry (AES), x-ray 
photoelectron spectroscopy (XPS), scanning ion microscope (SIMS) and atomic force 
microscope (AFM) including thermal analysis for assessing materials reactions and stability. 
 
./.405..7ȮȮȮȮȮĪńĔļŃĔŅĶĪŜŅĺŇěńĵȮĶŃŏĭňĵĭĺŇīňĺŇěńĵȮŐĸŃĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵĕńŘĬĽŌĚ 1&1+.+4' 
 ȮȮ(Advanced Research Skills, Methodology and Proposal Writing) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔŅĶŏĕňĵĬőėĶĚĶƞŅĚĚŅĬĺŇěńĵȮĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴȮĔŅĶĨńŘĚėŜŅĩŅĴĺŇěńĵȮĔŅĶĔŜŅľĬħ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶĺŇěńĵȮĶŌĮŐĭĭĚŅĬĺŇěńĵȮĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽĩŇĨŇĔŅĶĺŇěńĵȮěĶŇĵīĶĶĴŏĔňŗĵĺĔńĭĔŅĶĺŇěńĵȮȮȮȮȮȮȮȮ
ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚħƟĺĵĺŇīňĪŅĚĽĩŇĨŇȮŏĝƞĬȮĔŅĶĔŜŅľĬħĕĬŅħĨńĺŀĵƞŅĚȮĔŅĶĽŋƞĴ
ĨńĺŀĵƞŅĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬȮĔĶŃĭĺĬĔŅĶĔŅĶŏĕňĵĬĭĪėĺŅĴĺŇěńĵĽŜŅľĶńĭĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĳŅĵŒĬĮĶŃŏĪĻŐĸŃĬŅĬŅĝŅĨŇ    
   ȮȮResearch proposal writing, literature review, research question, research 
objectives, research design and methodology, statistics and ethics consideration, statistical 
experimental design and analysis, e.g. data size, sampling and analysis of variance.ȮWriting 
process of research article for publishing in domestic and international Journal. 
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./.405/./ȮȮȮȮȮĶňőŀőĸĵňĕŀĚıŀĸŇŏĴŀĶƢ   3(3-0-6)
   ȮȮ(Rheology of Polymers) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮıķĨŇĔĶĶĴĔŅĶœľĸĕŀĚıŀĸŇŏĴŀĶƢŐĸŃĶŃĭĭėŀĸĸŀĵȮĶňőŀőĸĵňŐĸŃĶŃŏĭňĵĭĺŇīňĔŅĶĪħĸŀĚĪňŗ
ŒĝƟĻŉĔļŅĽĴĭńĨŇœĴƞŏĮƦĬĬŇĺőĪŏĬňĵĬŐĸŃĺŇĽőėŀŇĸŅĽĨŇĔĕŀĚĕŀĚœľĸıŀĸŇŏĴŀĶƢȮĶŅĵĸŃŏŀňĵħŏĝŇĚĪķļġňŐĸŃȮȮȮȮȮ
ĔŅĶĮĶŃĵŋĔĨƢŏĝŇĚĮĢŇĭńĨŇĔńĭĮƤĠľŅŒĬĔĶĶĴĺŇīňĪŅĚıŀĸŇŏĴŀĶƢ 
   ȮȮFlow behavior of polymeric and colloidal systems, rheometry and 
experimental methods used to study non-Newtonian, visco-elastic properties of polymeric 
fluids, theoretical description and practical applications to polymer processing problems. 
 
010627102ȮȮȮȮȮĔŅĶįĸŇĨıŀĸŇŏĴŀĶƢ   3(3-0-6)
   ȮȮ(Manufacturing of Polymers) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔŅĶĜňħŏĕƟŅŐĭĭŐĸŃĔŅĶŀńħĶňħŏĭŊŘŀĚĨƟĬȮĔŅĶľħĨńĺĕŀĚĝŇŘĬĚŅĬĜňħȮėĺŅĴħńĬőıĶĚŐĴƞıŇĴıƢȮȮȮȮ
ĝŋħŀńħĶňħĽĔĶŌŏħňŗĵĺŐĸŃėŌƞȮĶŌĮĪĶĚĪŅĚŏĶĕŅėĦŇĨŐĸŃĔŅĶŀŀĔŐĭĭĽĔĶŌȮėĺŅĴĽŜŅėńĠĕŀĚĨńĺŐĮĶĕŉŘĬĶŌĮŒĬ
ĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶŀŀĔŐĭĭŐĴƞıŇĴıƢŐĸŃħŅĵȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶœľĸȮĔŅĶŀńħĶňħĲƕĸƢĴŏĮƙŅȮĔŅĶŏĮƙŅŏĕƟŅŐĭĭ
ŐĸŃĔŅĶŀńħĶňħĶƞĺĴȮĔŅĶėĺĭėŋĴėŋĦĳŅıȮĔŅĶŐĔƟĮƤĠľŅ 
   Injection molding and extrusion equipment, shrinkage of injected parts, cavity 
pressure, single and twin screw extruders, screw geometry and design, the importance of 
molding parameters in production, mold and die design, flow analysis, blown film extrusion. 
blow molding and co-extrusion, quality control, problem solving. 
 

010627104ȮȮȮȮȮĽĴĭńĨŇĪŅĚĔĸŐĸŃĔŅĶŏĽňĵľŅĵŒĬıŀĸŇŏĴŀĶƢ   3(3-0-6)
   ȮȮ(Mechanical Properties and Failure in Polymers) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĽĴĭńĨŇĕŀĚĺńĽħŋıŀĸŇŏĴŀĶƢȮĔŅĶŐĨĔĸŅĵĚŅȮĔŅĶėŊĭŐĸŃĔĸœĔĕŀĚŀŇĸŅĽĨŇĔĞŇĨňŘȮĔŅĶĕĵŅĵĨńĺ
ĕŀĚĶŀĵĶƟŅĺȮĪķļġňĺŇĽőėŀŇĸŅĽĨŇėŏıŊŗŀŀīŇĭŅĵĔŅĶŏĽňĵĶŌĮŐĸŃĔŅĶœľĸĕŀĚĺńĽħŋıŀĸŇŏĴŀĶƢ 
   ȮȮProperties of polymeric materials, crazing, creep and elasticity mechanisms, 
crack growth, visco-elastic theory for describing deformation and flow of polymeric materials. 
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010627105ȮȮȮȮȮŀŇĸŅĽőĨŏĴŀĶƢ   3(3-0-6)
   ȮȮ(Elastomers) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮőėĶĚĽĶƟŅĚőĴŏĸĔŋĸŐĸŃĽĴĭńĨŇĕŀĚŀŇĸŅĽőĨŏĴŀĶƢȮĔŅĶĮĶńĭĮĶŋĚĪŅĚŏėĴňĕŀĚŀŇĸŅĽőĨŏĴŀĶƢȮ
ĸńĔļĦŃĔŅĶœľĸĕŀĚŀŇĸŅĽőĨŏĴŀĶƢȮŏĪėőĬőĸĵňĔŅĶĽĶƟŅĚıńĬīŃŏĝŊŗŀĴőĵĚĕŀĚŀŇĸŅĽőĨŏĴŀĶƢȮĔŅĶŏĽĶŇĴŐĶĚĕŀĚȮȮ
ŀŇĸŅĽőĨŏĴŀĶƢȮĔŅĶŏĭĸĬħƢŀŇĸŅĽőĨŏĴŀĶƢȮĔŅĶŐĮĶĶŌĮŀŇĸŅĽőĨŏĴŀĶƢȮĽĴĭńĨŇŏĝŇĚĔĸŐĭĭŀıĸĺńĨŇŐĸŃıĸĺńĨŇĕŀĚȮ
ŀŇĸŅĽőĨŏĴŀĶƢȮŏĪŀĶƢőĴıĸŅĽĨŇĔŀŇĸŅĽőĨŏĴŀĶƢȮĔŅĶĶňœĞŏėŇĸŀŇĸŅĽőĨŏĴŀĶƢȮĚŅĬĺŇěńĵŒľĴƞŏĔňŗĵĺĔńĭŀŇĸŅĽőĨŏĴŀĶƢȮ
ĔŅĶıńĥĬŅŀŇĸŅĽőĨŏĴŀĶƢȮŏıŊŗŀĬŜŅœĮŒĝƟŒĬĚŅĬĺŇĻĺĔĶĶĴĪňŗĴňĽĴĶĶĩĬŃĽŌĚ 
   ȮȮMolecular structure and properties of elastomers, chemical modification of 
elastomers, rheological behavior of elastomers, crosslinking technology of elastomers, 
reinforcement of elastomers, elastomers blend, processing of elastomers, static and 
dynamic mechanical properties of elastomers, relationship between morphology and 
mechanical properties of elastomer, thermoplastic elastomers, recycle of elastomers, novel 
researches of elastomers, development of elastomer for preparing high performance 
engineering materials. 
 
010627106ȮȮȮȮȮĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ   1&1+.+4' 
   ȮȮ(Polymer Synthesis) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮőėĶĚĽĶƟŅĚĕŀĚıŀĸŇŏĴŀĶƢȮĔŅĶěŜŅŐĬĔıŀĸŇŏĴŀĶƢőħĵĮĢŇĔŇĶŇĵŅıŀĸŇŏĴŀœĶŏĞĝńĬȮĺŇīňŐĸŃĔĸœĔȮȮȮ
ĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢŐĸŃıŀĸŇŏĴŀĶƢĝňĺĳŅıȮĪķļġňıŀĸŇŏĴŀĶƢŏĞĝńĬŐĭĭĕńŘĬȮŐĭĭĕĵŅĵĽŅĵőĞƞȮȮȮȮȮȮȮȮȮȮȮȮ
ŐĭĭĔŅĶŏĮƕħĺĚŐľĺĬȮŐĭĭŀŇŀŀĬŇĔŐĸŃĮĢŇĔŇĶŇĵŅŏėĴňěŅĔŐĽĚȮŏĪėĬŇėŒľĴƞŕȮŒĬĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 
   ȮȮPolymer structure, classification of polymerization reactions, method and 
mechanism of polymerization of synthetic and biopolymers, theory of step growth 
polymerization, chain growth polymerization, ring-opening polymerization, ionic and 
photochemical polymerization, novel polymerization methods. 
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010627107ȮȮȮȮȮĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚıŀĸŇŏĴŀĶƢ   1&1+.+4' 
   ȮȮ(Polymer Characterization) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚıŀĸŇŏĴŀĶƢħƟĺĵĺŇīňĨƞŅĚŕȮĶĺĴĩŉĚĔŅĶĔĶŃŏěŇĚŐĽĚȮėĺŅĴľĬŊħȮ
ŏĪėĬŇėĪŅĚĽŏĮėőĨĶĽőĔĮƖȮŏĪėĬŇėŀŇĬĲĶŅŏĶħȮŏĪėĬŇėŏĞŀĶƢėŇĺĸŅœħőėĶŀŇĞŉĴŐĸŃŏĪėĬŇėĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔȮ
ŏĶőĞŐĬĬĞƢȮĔŅĶĺŇŏėĶŅŃľƢĽŅĶĨńĺŀĵƞŅĚĪňŗŏĮƦĬĕŀĚŐĕŖĚőħĵŒĝƟŏĪėĬŇėĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀŖĔĞƢȮĔĸƟŀĚěŋĸĪĶĶĻĬƢ
ŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮŏĪėĬŇėŏĝŇĚėĺŅĴĶƟŀĬȮĽĴĭńĨŇŏĝŇĚĔĸŐĸŃœĲĲƚŅ 
   ȮȮCharacterization of polymers, methods used include light scattering, viscosity, 
and spectroscopy, infrared, circular dichroism and nuclear magnetic resonance 
spectroscopy, characterization of solid samples by x-ray diffraction, scanning electron 
microscopy, differential thermal analysis, mechanical properties and electrical properties. 
 
0106271/.ȮȮȮȮȮĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃėĺŅĴŏĽĩňĵĶĕŀĚıŀĸŇŏĴŀĶƢ   1&1+.+4' 
   ȮȮ(Degradation and Stability of Polymer) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔĸœĔĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚıŀĸŇŏĴŀĶƢȮĔŅĶŏĽŊŗŀĴĽĳŅıŏĬŊŗŀĚěŅĔŐĽĚȮĶńĚĽňȮėĺŅĴĶƟŀĬȮĮĢŇĔŇĶŇĵŅ
ŀŀĔĞŇŏħĝńĬȮĚŅĬĔĸŐĸŃĔŅĶĽĸŅĵĨńĺĪŅĚĝňĺĳŅıȮėĺŅĴŏĽĩňĵĶĕŀĚıŀĸŇŏĴŀĶƢȮŐĸŃĽŅĶŏıŇŗĴėĺŅĴŏĽĩňĵĶȮ
ŏĪėőĬőĸĵňĔŅĶĬŜŅĔĸńĭĴŅŒĝƟŒľĴƞ 
   ȮȮMechanism of degradation of polymers, degradation of polymers by light, 
radiation, heat, oxidation, mechanical and biodegradation of polymers, stabilization of 
polymers and stabilizers, recycling technology. 
 
0106271//ȮȮȮȮȮĺńĽħŋıŀĸŇŏĴŀĶƢœŁĭĶŇħȮ   3(3-0-6) 
   ȮȮ(Hybrid Polymers) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĺńĽħŋœŁĭĶŇħıŀĸŇŏĴŀĶƢŏĭŊŘŀĚĨƟĬȮĽŅĶŀŇĬĪĶňĵƢŐĸŃĽŅĶŀĬŇĬĪĶňĵƢȮĔĶŃĭĺĬĔŅĶĽńĚŏėĶŅŃľƢȮȮȮȮȮȮ
ıŀĸŇŏĴŀĶƢŐĭĭĨƞŅĚŕȮőėĶĚĽĶƟŅĚĕŀĚĺńĽħŋĬŅőĬıŀĸŇŏĴŀĶƢĝĬŇħĨƞŅĚŕȮŐĸŃĔŅĶŏĔŇħĺńĽħŋĬŅőĬıŀĸŇŏĴŀĶƢȮȮȮȮȮȮȮȮ
ħƟĺĵĨńĺŏŀĚȮĔĶŃĭĺĬĔŅĶĽńĚŏėĶŅŃľƢĺńĽħŋħƟĺĵŏĪėĬŇėĴŇĬŇŀŇĴńĸĝńĬŐĸŃőĞĸŏěĸȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃ
ŏĽĩňĵĶĳŅıĕŀĚĺńĽħŋœŁĭĶŇħȮĔŅĶĺŇŏėĶŅŃľƢĺńĽħŋœŁĭĶŇħıŀĸŇŏĴŀĶƢħƟĺĵŏĪėĬŇėĪŅĚĽŏĮĔőĨĶĽőėĮƖ 
   ȮȮIntroduction to hybrid polymer materials, organic and inorganic materials, 
polymerization techniques, nanoparticle structures and self-assemble, mini-emulsion 
polymerization and sol-gel technique, physical properties and stability of hybrid polymers, 
spectroscopy techniques for hybrid polymers. 
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./.405//0ȮȮȮȮȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢȮ/Ȯ   3(3-0-6)
   ȮȮ(Selected Topic in Polymers I) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔŅĶĻŉĔļŅŒĬĽŅĕŅľĶŊŀŏĶŊŗŀĚėńħŏĸŊŀĔŒĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢȮĬńĔĻŉĔļŅĨƟŀĚėƟĬėĺƟŅĨŜŅĶŅȮ
ĭĪėĺŅĴĺŇĝŅĔŅĶȮŏŀĔĽŅĶĺŇĝŅĔŅĶȮŐĸŃŏĺŖĭœĞĨƢŏıŊŗŀŏĸŊŀĔľńĺĕƟŀĪňŗĽĬŒěŐĸƟĺĻŉĔļŅŏĝŇĚĸŉĔőħĵœħƟĶńĭėŜŅŐĬŃĬŜŅ
ěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ 
   ȮȮStudies in interesting selected topics in polymer. Students are required to 
research from textbooks, articles in academic documents and journals, and website to select 
a topic of their interest in order to study in depth under supervision of advisors. 
 
010627111ȮȮȮȮȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢȮ2    3(3-0-6)
   ȮȮ(Selected Topic in Polymers II) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔŅĶĻŉĔļŅŒĬĽŅĕŅľĶŊŀŏĶŊŗŀĚėńħŏĸŊŀĔŒĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢĪňŗŐĨĔĨƞŅĚěŅĔŏĶŊŗŀĚėńħŏĜıŅŃ
ĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢȮ/ȮĬńĔĻŉĔļŅĨƟŀĚėƟĬėĺƟŅĨŜŅĶŅȮĭĪėĺŅĴĺŇĝŅĔŅĶȮŏŀĔĽŅĶĺŇĝŅĔŅĶȮŐĸŃŏĺŖĭœĞĨƢŏıŊŗŀ
ŏĸŊŀĔľńĺĕƟŀĪňŗĽĬŒěŐĸƟĺĻŉĔļŅŏĝŇĚĸŉĔőħĵœħƟĶńĭėŜŅŐĬŃĬŜŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ 
   ȮȮStudies in interesting selected topics in polymerȮwhich are different from the 
selected topic in polymers I. Students are required to research from textbooks, articles in 
academic documents and journals, and website to select a topic of their interest in order 
to study in depth under supervision of advisors. 
 
010627201ȮȮȮȮȮőĸľŃĺŇĪĵŅĔŅĵĳŅı   3(3-0-6) 
   ȮȮ(Physical Metallurgy) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔĸĻŅĽĨĶƢȮėĺŅĴœĴƞĽĴĭŌĶĦƢĕŀĚőėĶĚĽĶƟŅĚįĸŉĔȮŐĸŃĔŅĶĪŜŅŒľƟŐĕŖĚŐĶĚĕŉŘĬőħĵĪŜŅŒľƟŏĔŇħ
ŀĬŋĳŅėŐĸŃĪŜŅŒľƟŏĮƦĬőĸľŃįĽĴȮĪķļġňėĺŅĴœĴƞĽĴĭŌĶĦƢěŋħȮŏĽƟĬȮŐĸŃĶŃĬŅĭȮĔŅĶŏĔŇħŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚ
ħňĽőĸŏėĝńĬ 
   ȮȮMechanics, crystal structure defects, precipitation and alloys, theory of point, 
line and plane defects, creation and movement of dislocations. 
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010627203ȮȮȮȮȮĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬ   3(3-0-6) 
   ȮȮ(Heat Treatment) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔĶĶĴĺŇīňĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĴĭńĨŇĕŀĚĺńĽħŋőħĵĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬĕŀĚőĸľŃįĽĴȮĪńŘĚŒĬŐĸŃ
ĬŀĔĔĸŋƞĴŏľĸŖĔȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĔŅĵĳŅıŐĸŃĪŅĚŏėĴňĔŅĶŀĭŀƞŀĬȮĔŅĶŀĭĮĔĨŇȮĔŅĶŀĭĸŃĸŅĵȮŐĸŃȮȮȮ
ĔŅĶŏĵŖĬĨńĺŀĵƞŅĚĶĺħŏĶŖĺȮŏĪėĬŇėŐĸŃĔĸœĔĔŅĶĪŜŅŒľƟŐĕŖĚŐĶĚŐĭĭĨĔĨŃĔŀĬ 
   ȮȮMethods to modify materials properties using the heat treatment of ferrous- 
and non-ferrous alloys, the change of physical- and chemical properties during annealing, 
normalizing solution heat treating and quenching, technique and mechanism of precipitation 
hardening. 
 
010627204ȮȮȮȮȮĔŅĶįĸŇĨőĸľŃ   3(3-0-6) 
   ȮȮ(Metal Production) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮőĸľĺŇĪĵŅĔŅĶĽĔńħȮŐĶƞŐĸŃĽŇĬŐĶƞȮĔŅĶĪŜŅőĸľŃŒľƟĭĶŇĽŋĪīŇśȮĮĢŇĔŇĶŇĵŅĕŀĚĔŅĶįĸŇĨŏľĸŖĔĔĸƟŅŒĬ
ŏĨŅĽŌĚȮĮĶŃĺńĨŇĻŅĽĨĶƢĔŅĶįĸŇĨőĸľŃ 
   ȮȮExtractive metallurgy, minerals and ores, metal refining, reaction of steel 
making in blast furnace, history of metal production. 
 

010627205ȮȮȮȮȮĔŅĶįĸŇĨőĸľŃĶŌĮıĶĶĦ   3(3-0-6) 
   ȮȮ(Wrought Metal Processing) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮŐĬĺėŇħŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĕŀĚĔĶĶĴĺŇīňĔŅĶįĸŇĨőĸľŃĶŌĮıĶĶĦȮĔŅĶĕŉŘĬĶŌĮőħĵĔŅĶŀńħȮȮȮȮ
ĔŅĶĶňħȮĔŅĶĔħȮĔŅĶħŉĚŐĸŃĔŅĶĪŜŅįŇĺȮĔŅĶŒĝƟĚŅĬĕŀĚįĸŇĨĳńĦĤƢȮėŋĦĸńĔļĦŃŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬ
ĕŀĚĺńĽħŋĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶįĸŇĨ 
   ȮȮConcepts and application of wrought metal processing, extrusion, rolling, 
pressing, drawing and finishing, process characteristics and changes in the material during 
manufacture. 
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010627206ȮȮȮȮȮĔŅĶľĸƞŀőĸľŃ   3(3-0-6) 
   ȮȮ(Casting of Metals) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔĶŃĭĺĬĔŅĶĪŜŅŐĭĭľĸƞŀĽŜŅľĶńĭĔŅĶľĸƞŀőĸľŃȮĔŅĶľĸƞŀħƟĺĵŐĴƞıŇĴıƢĩŅĺĶȮĔŅĶľĸƞŀħƟĺĵ
ĔŅĶĜňħŏĕƟŅŐĴƞıŇĴıƢȮĔŅĶľĸƞŀŐĭĭŀńħȮĔŅĶľĸƞŀĕňŘįŉŘĚľŅĵȮĔŅĶľĸƞŀőĲĴľŅĵȮĔŅĶľĸƞŀĽĳŅĺŃĔŉŗĚŐĕŖĚȮŏľĸŖĔľĸƞŀȮ
ĔŅĶŏĔŇħŀŀĔĞŇŏħĝńĬĕŀĚĬŘŜŅőĸľŃȮĔĸĻŅĽĨĶƢĔŅĶœľĸŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭĮƚŀĬĬŘŜŅőĸľŃȮĔŅĶŐĕŖĚĨńĺĕŀĚ
őĸľŃȮěŋħĭĔıĶƞŀĚŒĬĚŅĬľĸƞŀȮĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬľńĺĕƟŀĔŅĶľĸƞŀőĸľŃ 
   ȮȮMolding process for metal casting, permanent mold casting, die casting, 
squeeze casting, lost wax casting, lost foam casting, semi-solid casting, cast iron, oxidation 
of liquid metals, fluid mechanics and gating design, solidification of metals, casting defects, 
selected topics on casting of metals. 
 
010627207ȮȮȮȮȮőĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ   3(3-0-6) 
   ȮȮ(Non-ferrous Alloys) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĶŅĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭőėĶĚĽĶƟŅĚěŋĸĳŅėȮĔĶĶĴĺŇīňĔŅĶįĸŇĨȮŐĸŃĽĴĭńĨŇĕŀĚőĸľŃįĽĴȮȮȮȮȮȮȮȮ
ĬŀĔĔĸŋƞĴŏľĸŖĔȮŀŃĸŌĴŇŏĬňĵĴȮĪŀĚŐħĚȮœĪŏĪŏĬňĵĴȮĬŇĔŏĔŇĸȮŐĴĔĬňŏĞňĵĴȮĔĸœĔĔŅĶĪŜŅŒľƟőĸľŃįĽĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĬŀĔĔĸŋƞĴŏľĸŖĔŐĕŖĚŐĶĚĕŉŘĬ 
   ȮȮDetailed information on microstructure, processing and properties of non-
ferrous alloys; aluminum, copper, titanium, nickel, magnesium, strengthening mechanisms 
in non-ferrous alloys. 
 

010627208ȮȮȮȮȮŏľĸŖĔĔĸƟŅ   3(3-0-6) 
   ȮȮ(Steel) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĶŅĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭőėĶĚĽĶƟŅĚěŋĸĳŅėȮĔĶĶĴĺŇīňĔŅĶįĸŇĨȮŐĸŃĽĴĭńĨŇĕŀĚŏľĸŖĔĔĸƟŅŐĸŃőĸľŃ
įĽĴŏľĸŖĔ+ėŅĶƢĭŀĬȮŐįĬĳŌĴŇĽĴħŋĸĶŃľĺƞŅĚŏľĸŖĔ+ėŅĶƢĭŀĬŐĸŃĔŅĶėĺĭėŋĴőėĶĚĽĶƟŅĚěŋĸĳŅėĔŅĶŀŀĔŐĭĭ
ŏľĸŖĔĔĸƟŅœĶƟĽĬŇĴȮĔŅĶĮĶŃĵŋĔĨƢȮĔĸœĔĔŅĶĪŜŅŒľƟőĸľŃįĽĴŒĬĔĸŋƞĴŏľĸŖĔŐĕŖĚŐĶĚĕŉŘĬ 
   Detailed information on microstructure, processing and properties of steel and 
iron-carbon alloys, the iron-carbon phase diagram and control of microstructure, stainless 
steel design, applications, strengthening mechanisms in ferrous alloys. 
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010627209ȮȮȮȮȮĺŇĻĺĔĶĶĴıŊŘĬįŇĺ   3(3-0-6) 
   ȮȮ(Surface Engineering) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĸńĔļĦŃŏĜıŅŃĕŀĚįŇĺŐĸŃŏľĨŋįĸĔŅĶŏėĸŊŀĭįŇĺȮľĸńĔĔŅĶĕŀĚŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴıŊŘĬįŇĺ   
ĕńŘĬĽŌĚȮėŅĶƢĭŌœĶĞŇĚȮœĬĨĶŅĵħŇĚȮĔĶŃĭĺĬĔŅĶĽŏĮĶĵƢĶƟŀĬȮĔŅĶĮĶńĭĮĶŋĚįŇĺħƟĺĵŏĸŏĞŀĶƢȮĔŅĶİƤĚŀŇŀŀĬ ĔŅĶŏėĸŊŀĭ
œŀĪŅĚĔŅĵĳŅıŐĸŃĪŅĚŏėĴňȮĔŅĶĽŉĔľĶŀ 
   ȮȮSurface characteristics and reason for coating, principles of advanced surface 
engineering technology, carburizing, nitriding, thermal spray, laser surface processing, ion 
implantation, physical and chemical vapor deposition, Wear. 
 
010627210ȮȮȮȮȮĔŅĶĔńħĔĶƞŀĬőĸľŃĕńŘĬĽŌĚ   3(3-0-6) 
   ȮȮ(Advanced Metallic Corrosion) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮŏėĴňœĲĲƚŅıŊŘĬģŅĬĕŀĚĔŅĶĔńħĔĶƞŀĬȮľĸńĔŀŋĦľıĸĻŅĽĨĶƢĕŀĚĔŅĶĔńħĔĶƞŀĬȮěĸĬĻŅĽĨĶƢ      
ĪňŗĕńŘĺĨƞŀĶŃľĺƞŅĚőĸľŃŐĸŃĽŅĶĸŃĸŅĵȮĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬĔŅĶĔńħĔĶƞŀĬȮĺŇīňőıĸŅœĶŏĞĝńĬȮ              
ĽŏĮėőĪĶĽĔŀĮƖŀŇĴıňŐħĬĞƢĪŅĚŏėĴňœĲĲƚŅȮĔŅĶĔńħĔĶƞŀĬŐĭĭĨƞŅĚŕȮĔŅĶŐĨĔĶƟŅĺŏĬŊŗŀĚěŅĔėĺŅĴŏėƟĬĶƞĺĴȮ     
ŏėĴňŏĝŇĚĔĸŒĬĔŅĶĔńħĔĶƞŀĬőĸľŃȮŀŀĔĞŇŏħĝńĬĕŀĚőĸľŃȮĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬ 
   ȮȮBasic corrosion electrochemistry, principle of corrosion thermodynamics, 
electrode kinetics, transport phenomena in corrosion, polarization method, electrochemical 
impedance spectroscopy, forms of corrosion, stress corrosion cracking, mechanochemistry 
in corrosion, oxidation of metal, corrosion protection. 
 

./.4050//ȮȮȮȮȮĔŅĶĨĶĺěĽŀĭŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬőĸľŃ   3(3-0-6) 
   ȮȮ(Metallic Corrosion Testing and Protection) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔŅĶĨĶĺěĽŀĭĔŅĶĔńħĔĶƞŀĬȮĔŅĶĨĶĺěĽŀĭĪŅĚŏėĴňœĲĲƚŅȮĔŅĶĨĶĺěĽŀĭĝĬŇħĕŀĚȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĔńħĔĶƞŀĬȮŀńĬœħƟŐĔƞȮĔŅĶĔńħĔĶƞŀĬŐĭĭĪńŗĺœĮȮŐĭĭĶŌŏĕŖĴȮŐĭĭĞƟŀĬĪńĭȮŐĭĭĔńĸĮƝĺŅĬŇĔ ŐĭĭĶŃľĺƞŅĚŏĔĶĬȮ      
ĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬŐĭĭŐŀőĬħŇĔŐĸŃŐĭĭŐėőĪħŇĔȮĽŅĶĵńĭĵńŘĚĔŅĶĔńħĔĶƞŀĬȮĔŅĶŏėĸŊŀĭįŇĺ 
   ȮȮCorrosion testing, electrochemical test, testing for corrosion types; uniform 
corrosion, pitting corrosion, crevice corrosion, galvanic corrosion, intergranular corrosion, 
anodicȮand cathodic corrosion protection, inhibitors, coating. 
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010627212ȮȮȮȮȮŀŀĔĞŇŏħĝńĬĪňŗŀŋĦľĳŌĴŇĽŌĚ   3(3-0-6) 
   ȮȮ(High Temperature Oxidation) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ĺńĽħŋĪňŗŀŋĦľĳŌĴŇĽŌĚȮĔŅĶėŊĭȮĔŅĶŒľƟėĺŅĴĶƟŀĬŐĔƞőĸľŃįĽĴȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĮĢŇĔŇĶŇĵŅ   
ŀŀĔĞŇŏħĝńŗĬȮŐĸŃŐįĬĳŌĴŇĕŀĚŏŀĸĸŇĚŐŁĴȮěĸĬıĸĻŅĽĨĶƢĕŀĚĔŅĶŀŀĔĞŇŏħĝńŗĬȮĝĬŇħĕŀĚŀŀĔœĞħƢŐĸŃĞńĸœĲħƢȮ
őėĶĚĽĶƟŅĚĪňŗœĴƞĽĴĭŌĶĦƢȮŐĸŃĔŅĶőħƟĮŀŀĔœĞħƢȮĺŇīňĔŅĶľŅěĸĬĻŅĽĨĶƢĕŀĚĔŅĶŀŀĔĞŇŏħĝńĬȮĔŅĶŀŀĔĞŇŏħĝńĬĕŀĚ
őĸľŃįĽĴȮĔŅĶŀŀĔĞŇŏħĝńĬĳŅĵŒĬȮĔŅĶŏĮĸňŗĵĬĽĳŅıĔŅĶŀŀĔĞŇŏħĝńĬěŅĔĳŅĵŒĬĽŌƞĳŅĵĬŀĔȮŀŀĔĞŇŏħĝńĬŐĭĭ
ŐĨĔĨƞŅĚȮŐĸŃĔŅĶŏĕƟŅĽŌƞĽĳŅĺŃĬŇŗĚĕŀĚĔŅĶŏĔŇħĕńŘĺĽŏĔĸȮĶŃĭĭőĸľŃįĽĴŏĜıŅŃȮĔŅĶıńĥĬŅĽŏĔĸŏıŊŗŀȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮƚŀĚĔńĬĔŅĶŀŀĔĞŇŏħĝńĬ 
   High temperature materials, creep, ageing of alloys, thermodynamics of 
oxidation and Ellingham diagrams, kinetics of oxidation, classification of oxides and 
sulphides, defect structure and doping of oxides, methods of determining oxidation kinetics, 
alloy oxidation, internal oxidation, transition from internal to external oxidation, transient 
oxidation and approach to steady state scaling, specific alloying systems, development of 
protective scales. 
 

0106270/3ȮȮȮȮȮőĸľŃįĚĺŇĪĵŅ   3(3-0-6) 
   ȮȮ(Powder Metallurgy) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔĶĶĴĺŇīňĔŅĶįĸŇĨőĸľŃįĚħƟĺĵĺŇīňĪŅĚĔĸȮĺŇīňĪŅĚŏėĴňŐĸŃĺŇīňŀŃĨŀĴœĴŏĞĝńĬȮĔŅĶĺŇŏėĶŅŃľƢ
ĕĬŅħĕŀĚŀĬŋĳŅėȮĔŅĶĺŇŏėĶŅŃľƢĶŌĮĶƞŅĚĕŀĚŀĬŋĳŅėȮĔŅĶĺŇŏėĶŅŃľƢĸńĔļĦŃěŜŅŏıŅŃĕŀĚőĸľŃįĚȮĔŅĶįĽĴőĸľŃ
įĚŐĸŃĔŅĶįĸŇĨőĸľŃįĽĴħƟĺĵĺŇīňĪŅĚĔĸȮĔŅĶŀńħĕŉŘĬĶŌĮįĚŏľĸŖĔŐĸŃįĚėŅĶƢœĭħƢȮĔŅĶŀńħĕŉŘĬĶŌĮŐĭĭŀńħŒĬ
ĪŇĻĪŅĚŏħňĵĺŐĸŃŀńħĪŋĔĪŇĻĪŅĚȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽĴħŋĸĵƢĪŅĚŏėĴňŐĸŃĔĶŃĭĺĬĔŅĶŐıĶƞŒĬĶŃľĺƞŅĚĔŅĶŏįŅ
ĞŇĬŏĨŀĶƢĕŀĚįĚŏľĸŖĔŐĸŃįĚėŅĶƢœĭħƢȮĪķļĢňĔŅĶŏįŅĞŇĬŏĨŀĶƢŐĸŃŀŇĪīŇıĸĕŀĚĽĳŅĺŃŒĬĔŅĶŏįŅĞŇĬŏĨŀĶƢȮȮȮȮȮȮ
ĔŅĶŏĮƖĵĔįŇĺŐĸŃĔŅĶŐıĶƞĪňŗįŇĺȮĔŅĶŏįŅĞŇĬŏĨŀĶƢŒĬĽĳŅĺŃĕŀĚŐĕŖĚŐĸŃĕŀĚŏľĸĺȮĕƟŀħňŐĸŃĕƟŀěŜŅĔńħĕŀĚȮȮȮȮ
őĸľŃįĚĺŇĪĵŅ 
   ȮȮFabrication of metallic powders by mechanical methods, chemical methods 
and atomization methods, particle size analysis, particle shape analysis, metallic powder 
characterization, mixing of powders and mechanical alloying method, compaction of iron 
based powder and cemented carbide powder, compaction by uni-axial and isostatic 
pressing, analysis of chemical equilibria and diffusion processes during sintering of sinter 
steel and cemented carbides, sintering theory and influence of sintering conditions, wetting 
and surface diffusion, solid phase and liquid phase sintering, advantages and limitations of 
powder metallurgy. 
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010627214ȮȮȮȮȮĔŅĶŏėĸŊŀĭįŇĺĪňŗŀŋĦľĳŌĴŇĽŌĚ   3(3-0-6) 
   ȮȮ(High-Temperature Coatings) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
    ŐĬĺėŇħĕŀĚŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬıĸĻŅĽĨĶƢ őĸľŃįĽĴĺńĽħŋıŊŘĬ ĔĶŃĭĺĬĔŅĶŀŀĔĞŇŏħĝńŗĬ 
ĔŅĶĔńħĔĶƞŀĬĪňŗŀŋĦľĳŌĴŇĽŌĚ ĔŅĶŏėĸŊŀĭįŇĺŏıŊŗŀĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬŐĸŃĔŅĶŏĔŇħŀŀĔĞŇŏħĝńŗĬĪňŗŀŋĦľĳŌĴŇĽŌĚ     
ĔŅĶŏėĸŊŀĭĮƚŀĚĔńĬėĺŅĴĶƟŀĬ ĔŅĶĨĶĺěĽŀĭŐĭĭœĴƞĪŜŅĸŅĵĕŀĚĝńŘĬŏėĸŊŀĭ ĔŅĶĞƞŀĴĝńŘĬŏėĸŊŀĭ ĔŅĶĮĶŃĵŋĔĨƢ
ĔŅĶŒĝƟĚŅĬĕŀĚĔŅĶŏėĸŊŀĭįŇĺŀŋĦľĳŌĴŇĽŌĚ 
   ȮȮConcepts of thermodynamics and kinetics, substrate alloys, oxidation process, 
high-temperature corrosion, high-temperature oxidation- and corrosion-resistant coatings, 
thermal barrier coatings, nondestructive inspection of coatings, coating repair, application in 
high-temperature coatings. 
 
 

0106272/5ȮȮȮȮȮĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĕŀĚĺńĽħŋ   3(3-0-6) 
   ȮȮ(Fracture Mechanics of Materials) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŐĭĭŏĝŇĚŏĽƟĬȮĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŐĭĭŀňĸŅĽĨŇĔıĸŅĽĨŇĔȮĔĸĻŅĽĨĶƢ
ĔŅĶŐĨĔľńĔĪňŗĕŉŘĬŀĵŌƞĔńĭŏĺĸŅȮĔĸœĔĔŅĶŏĽňĵĶŌĮŐĭĭŀŇĸŅĽĨŇĔŐĸŃŐĭĭıĸŅĽĨŇĔȮĔŅĶŐĨĔľńĔŐĭĭŏľĬňĵĺŐĸŃ
ŐĭĭŏĮĶŅŃȮĔŅĶėŊĭŐĸŃėĺŅĴĸƟŅȮĔĸœĔĔŅĶĕĵŅĵĨńĺĕŀĚĶŀĵĶƟŅĺŐĭĭėŊĭŐĸŃĶŀĵĶƟŅĺŐĭĭĸƟŅȮĔŅĶĺŇŏėĶŅŃľƢįĸ
ĔŅĶĪħĸŀĚĔŅĶŐĨĔľńĔȮĔŅĶŐĨĔľńĔŒĬőĸľŃȮŏĞĶŅĴŇĔĽƢȮıŀĸňŏĴŀĶƢŐĸŃĺńĽħŋŏĝŇĚĮĶŃĔŀĭȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŒĬĔŅĶŀŀĔŐĭĭĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋ 
   ȮȮLinear elastic fracture mechanics, elastic-plastic fracture mechanics, time 
dependent fracture mechanics, mechanisms of plastic and elastic deformation, ductile and 
brittle fracture, creep and fatigue, creep and fatigue crack growth mechanisms, experimental 
analysis of fracture, fracture and failure of metals, ceramics, polymers and composites, 
applications of fracture mechanics in engineering material designs 
 

010627216ȮȮȮȮȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃ 1   3(3-0-6) 
   ȮȮ(Selected Topic in Metallic Materials I) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔŅĶĻŉĔļŅŒĬĽŅĕŅľĶŊŀŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮĬńĔĻŉĔļŅĨƟŀĚĻŉĔļŅėƟĬėĺƟŅ
ĨŜŅĶŅȮĭĪėĺŅĴĺŇĝŅĔŅĶȮŏŀĔĽŅĶĺŇĝŅĔŅĶȮŐĸŃŏĺŖĭœĞĨƢŏıŊŗŀŏĸŊŀĔľńĺĕƟŀĪňŗĽĬŒěŐĸƟĺĻŉĔļŅŏĝŇĚĸŉĔőħĵœħƟĶńĭ
ėŜŅŐĬŃĬŜŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
   ȮȮStudies in interesting selected topics in Metallic materials. Students are 
required to research textbooks, articles in academic documents and journals, and website 
to select a topic of their interest in order to study in depth under supervision of advisors. 
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010627217ȮȮȮȮȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃ 2   3(3-0-6) 
   ȮȮ(Selected Topic in Metallic Materials II) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
   ȮȮĔŅĶĻŉĔļŅŒĬĽŅĕŅľĶŊŀŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃĪňŗŐĨĔĨƞŅĚěŅĔŏĶŊŗŀĚėńħŏĜıŅŃ
ĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ/ȮĬńĔĻŉĔļŅĨƟŀĚĻŉĔļŅėƟĬėĺƟŅĨŜŅĶŅȮĭĪėĺŅĴĺŇĝŅĔŅĶȮŏŀĔĽŅĶĺŇĝŅĔŅĶȮŐĸŃŏĺŖĭœĞĨƢ
ŏıŊŗŀŏĸŊŀĔľńĺĕƟŀĪňŗĽĬŒěŐĸƟĺĻŉĔļŅŏĝŇĚĸŉĔőħĵœħƟĶńĭėŜŅŐĬŃĬŜŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
   ȮȮStudies in interesting selected topics in Metallic materialsȮwhich are different 
from selected topic in metallic materials I. Students are required to research textbooks, 
articles in academic documents and journals, and website to select a topic of their interest 
in order to study in depth under supervision of advisors. 
 

010627201ȮȮȮȮȮĺńĽħŋŏĽĶŇĴŐĶĚ   1&1+.+4' 
   ȮȮ(Reinforcing Materials) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None  
   ȮȮĺńĽħŋŏĽĶŇĴŐĶĚĮĶŃŏĳĪĨƞŅĚŕȮŏĝƞĬȮŀĬŋĳŅėȮŏĽƟĬŒĵȮőėĶĚĽĶƟŅĚȮŐĸŃŐĭĭįŊĬįƟŅȮĔŅĶĮƤƧĬŏĽƟĬŒĵȮ
ŏĽƟĬŒĵŐĔƟĺȮŏĽƟĬŒĵőĭĶŀĬȮŏĽƟĬŒĵėŅĶƢĭŀĬȮŏĽƟĬŒĵŀŀĶƢŐĔĬŇėȮŏĽƟĬŒĵŏĞĶŅĴŇĔȮĺŇĽŏĔŀĶƢȮŏĽƟĬŒĵīĶĶĴĝŅĨŇȮ      
ĔŅĶĮĶńĭĮĶŋĚįŇĺĺńĽħŋŏĽĶŇĴŐĶĚȮ 
   ȮȮVarious types of reinforcements such as particulate, fiber, structural and 
fabric, fiber spinning, glass fiber, boron fiber, carbon fiber, organic fiber, ceramic fiber, 
whiskers, natural fiber, surface modification of reinforcements. 
 
./.4052.0ȮȮȮȮȮĔĶĶĴĺŇīňĔŅĶįĸŇĨĺńĽħŋįĽĴ 1&1+.+4' 
 ȮȮ(Composite Materials Processing) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None  
 ȮȮŏĪėĬŇėĔŅĶįĸŇĨĺńĽħŋįĽĴŐĭĭŏĽƟĬŒĵĵŅĺȮŏĽƟĬŒĵĽńŘĬȮŀĬŋĳŅėȮŐĸŃőėĶĚĽĶƟŅĚȮĔĶŃĭĺĬĔŅĶȮȮ
ĕŉŘĬĶŌĮĺńĽħŋįĽĴŏĬŊŘŀıŊŘĬıŀĸŇŏĴŀĶƢȮĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮĺńĽħŋįĽĴŏĬŊŘŀıŊŘĬőĸľŃȮĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮĺńĽħŋįĽĴŏĬŊŘŀ
ıŊŘĬŏĞĶŅĴŇĔȮĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮĺńĽħŋįĽĴėŅĶƢĭŀĬ+ėŅĶƢĭŀĬȮĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮĺńĽħŋįĽĴĬŅőĬ ĔŅĶŏĸŊŀĔŒĝƟ    
ĺńĽħŋįĽĴȮĔŅĶŐĔƟĮƤĠľŅ 
 ȮȮProcessing techniques to make long fiber, short fiber, particulate and 
structural composites,Ȯpolymer matrix composite processing, metal matrix composite 
processing, ceramic matrix composite processing, carbon-carbon composite processing, 
nanocomposite processing, selection of composite materials, problem solving. 
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010627203ȮȮȮȮȮĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋįĽĴ 1&1+.+4' 
 ȮȮ(Mechanics of Composites) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
   ȮȮPrerequisite : None 
 ȮȮıķĨŇĔĶĶĴĪŅĚĔĸĕŀĚĺńĽħŋįĽĴŐĸŃĺńĽħŋįĽĴŐĭĭĸŅĴŇŏĬĨȮĔĸĻŅĽĨĶƢěŋĸĳŅėŐĸŃĔĸĻŅĽĨĶƢ
ĴľĳŅėȮĪķļġňĸŅĴŇŏĬĝńĬȮĔŅĶľŅėƞŅėĚĪňŗŀŇĸŅĽĨŇĔĕŀĚĺńĽħŋįĽĴȮȮėĺŅĴŐĕŖĚŐĶĚĵŊħŏĔŅŃĶŃľĺƞŅĚĺńĽħŋŏĽĶŇĴŐĶĚ
ŐĸŃŏĬŊŘŀıŊŘĬȮĔĸœĔĔŅĶŏĽňĵľŅĵȮĔŅĶŐĔƟĮƤĠľŅĔŅĶŀŀĔŐĭĭĺńĽħŋįĽĴ 
 ȮȮMechanical behavior of composite and laminated composite structure, 
micromechanics and macromechanics, lamination theory, elastic constant evaluation of 
composite materials, interfacial bonding strength between reinforcement and matrix, failure 
mechanisms, problem solving in composite design. 
 
010627204ȮȮȮȮȮőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋįĽĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1+.+4' 
 ȮȮ(Structure and Properties of Composites) 
 ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
 ȮȮPrerequisite : None 
 ȮȮĺńĽħŋįĽĴŐĭĭŏĽƟĬŒĵĽńŘĬȮŏĽƟĬŒĵĵŅĺȮĺŇĽŏĔŀĶƢȮŐĸŃŐĭĭőėĶĚĽĶƟŅĚȮĺńĽħŋįĽĴŏĬŊŘŀıŊŘĬıŀĸŇŏĴŀĶƢȮ
ĺńĽħŋįĽĴŏĬŊŘŀıŊŘĬőĸľŃȮĺńĽħŋįĽĴŏĬŊŘŀıŊŘĬŏĞĶŅĴŇĔȮĺńĽħŋįĽĴėŅĶƢĭŀĬ+ėŅĶƢĭŀĬȮĺńĽħŋįĽĴĬŅőĬȮĽĴĭńĨŇŏĝŇĚĔĸĕŀĚ
ĺńĽħŋįĽĴȮįŇĺĶŀĵĨƞŀĕŀĚĺńĽħŋįĽĴĝĬŇħĨƞŅĚŕȮ 
 ȮȮShort fiber composite, continuous fiber composite, whisker composite and 
structural composite, polymer matrix composite, metal matrix composite, ceramic matrix 
composite, carbon-carbon composite, nanocomposite, mechanical properties of 
composites, interfaces in various types of composites. 
 
0106272.5ȮȮȮȮȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴĺńĽħŋįĽĴȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1+.+4' 
 ȮȮ(Selected Topic in Composites I) 
 ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
 ȮȮPrerequisite : None 
 ȮȮĔŅĶĻŉĔļŅŒĬĽŅĕŅľĶŊŀŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋįĽĴȮĬńĔĻŉĔļŅĨƟŀĚėƟĬėĺƟŅĨŜŅĶŅȮĭĪėĺŅĴ
ĺŇĝŅĔŅĶȮŏŀĔĽŅĶĺŇĝŅĔŅĶȮŐĸŃŏĺŖĭœĞĨƢŏıŊŗŀŏĸŊŀĔľńĺĕƟŀĪňŗĽĬŒěŐĸƟĺĻŉĔļŅŏĝŇĚĸŉĔőħĵœħƟĶńĭėŜŅŐĬŃĬŜŅěŅĔ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
 ȮȮStudies in interesting selected topics in composites. Students are required to 
research textbooks, articles in academic documents and journals and website to select a 
topic of their interest in order to study in depth under supervision of advisors. 
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0106272.6ȮȮȮȮȮŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴĺńĽħŋįĽĴȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1+.+4' 
 ȮȮ(Selected Topic in Composites II) 
 ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
 ȮȮPrerequisite : None 
 ȮȮĔŅĶĻŉĔļŅŒĬĽŅĕŅľĶŊŀŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋįĽĴĪňŗŐĨĔĨƞŅĚěŅĔŏĶŊŗŀĚėńħŏĜıŅŃ
ĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴĺńĽħŋįĽĴȮ/ȮĬńĔĻŉĔļŅĨƟŀĚėƟĬėĺƟŅĨŜŅĶŅȮĭĪėĺŅĴĺŇĝŅĔŅĶȮŏŀĔĽŅĶĺŇĝŅĔŅĶȮŐĸŃŏĺŖĭœĞĨƢŏıŊŗŀ
ŏĸŊŀĔľńĺĕƟŀĪňŗĽĬŒěŐĸƟĺĻŉĔļŅŏĝŇĚĸŉĔőħĵœħƟĶńĭėŜŅŐĬŃĬŜŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
 ȮȮStudies in interesting selected topics in compositesȮwhich are different from 
selected topic in composites I. Students are required to research textbooks, articles in 
academic documents and journals and website to select a topic of their interest in order to 
study in depth under supervision of advisors. 
 
0106273.5ȮȮȮȮȮėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶĶĴĺńĽħŋȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1+.+4' 
 ȮȮ(Advanced Mathematics for Materials Engineering) 
 ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
 ȮȮPrerequisite : None 
 ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢŐĸŃŏĪĬŏĞŀĶƢȮĽĴĔŅĶŀĬŋıńĬīƢĽŅĴńĠȮįĸĔŅĶŐĮĸĚĲŌŏĶňĵĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
įĸĔŅĶŐĮĸĚĸŅĮĸŅĞȮĽĴĔŅĶŀĬŋıńĬīƢĵƞŀĵŒĬĮƤĠľŅĪŅĚĺńĽħŋȮĮƤĠľŅŒĬĔŅĶĩƞŅĵŏĪȮĔĶĶĴĺŇīňĪŅĚĽĩŇĨŇŒĬȮȮȮȮȮĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔĔŅĶĪħĸŀĚ 
 ȮȮVector and tensor analysis, ordinary differential equations, Fourier transform. 
Laplace transform, partial differential equations in materials problems, transport problem. 
statistical methods in experimental data analyses. 
 
0106273.6ȮȮȮȮȮĔŅĶěńħĔŅĶŏĝŇĚĔĸĵŋĪīƢŒĬĚŅĬĺŇĻĺĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1+.+4' 
 ȮȮ(Strategic Engineering Management) 
 ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
 ȮȮPrerequisite : None 
 ȮȮĔĸĵŋĪīƢŐĸŃĔŅĶœħƟŏĮĶňĵĭŏĝŇĚŐĕƞĚĕńĬȮĔĸĵŋĪīƢĬƞŅĬĬŘŜŅĽňŐħĚŐĸŃĽňėĶŅĴȮĔŅĶĺŅĚŐįĬīŋĶĔŇě
ŏĝŇĚĔĸĵŋĪīƢȮĭŅĸŅĬĞƢĽĔŀĶƢėŅĶƢħȮįńĚĔĸĵŋĪīƢȮĔŅĶŐĮĸĔĸĵŋĪīƢœĮĽŌƞĔŅĶĮĢŇĭńĨŇȮĔĶĦňĻŉĔļŅĔŅĶěńħĔŅĶŏĝŇĚĔĸĵŋĪīƢ
ŒĬŀĚėƢĔĶĪŅĚĺŇĻĺĔĶĶĴŐĸŃĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶ 
 ȮȮCompetitive strategy and advantages, red- and blue-ocean strategy, strategic 
business planning, balanced score card, strategy map, implementation of the strategy, case 
studies on the strategic management in engineering corporate and for the entrepreneur. 
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0106273/.ȮȮȮȮȮĺŇīňŏĝŇĚĨńĺŏĸĕĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1+.+4' 
 ȮȮ(Advanced Numerical Methods in Materials Engineering) 
 ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
 ȮȮPrerequisite : None 
 ȮȮĶŅĔĕŀĚĽĴĔŅĶȮĺŇīňŏĝŇĚĨńĺŏĸĕĽŜŅľĶńĭĽĴĔŅĶıňĝėĦŇĨŏĝŇĚŏĽƟĬȮĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħȮ    
ĔŅĶľŅŀĬŋıńĬīƢŐĸŃĮĶŇıńĬīƢŏĝŇĚĨńĺŏĸĕȮĔŅĶŐĔƟĽĴĔŅĶŀĬŋıńĬīƢȮĽĴĔŅĶĔŅĶŐıĶƞŏĝŇĚĨńĺŏĸĕȮŐĸŃĺŇīƠœĲœĬĨƢȮȮȮȮȮȮȮ
ŏŀĸŇŏĴĬĨƢŒĬĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋ 
 ȮȮRoots of equation, numerical methods for algebraic equation, optimization, 
numerical differentiation and integral, numerical differential equation, diffusion equation 
and finite element in materials engineering problems. 
 
./.4054.3ȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ             48 
   ȮȮ(Dissertation) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
   ȮȮPrerequisite : Department Permission 
   ȮȮĬńĔĻŉĔļŅĨƟŀĚĪŜŅĺŇĪĵŅĬŇıĬīƢĳŅĵŒĨƟėŜŅŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚőħĵ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮĬńĔĻŉĔļŅĨƟŀĚĮĢŇĭńĨŇĨŅĴĔġŐĸŃĕƟŀĭńĚėńĭĪňŗĔŜŅľĬħőħĵĳŅėĺŇĝŅŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵŀĵƞŅĚ
ŏėĶƞĚėĶńħ 
   ȮȮStudents are required to conduct a dissertation under supervision of advisors 
appointed by Graduate School. Rules and regulations for undertaking dissertation set by 
qrsbclrqŲȮbcn_prkclrȮ_lbȮEp_bs_rcȮQafmmjȮksqrȮ`cȮm`qcptcbȮqrpgarjw, 
 
./.4054.4ȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮ             72 
   ȮȮ(Dissertation) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
   ȮȮPrerequisite : Department Permission 
   ȮȮĬńĔĻŉĔļŅĨƟŀĚĪŜŅĺŇĪĵŅĬŇıĬīƢĳŅĵŒĨƟėŜŅŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚőħĵ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮĬńĔĻŉĔļŅĨƟŀĚĮĢŇĭńĨŇĨŅĴĔġŐĸŃĕƟŀĭńĚėńĭĪňŗĔŜŅľĬħőħĵĳŅėĺŇĝŅŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵŀĵƞŅĚ
ŏėĶƞĚėĶńħ 
   ȮȮStudents are required to conduct a dissertation under supervision of advisors 
appointed by Graduate School. Rules and regulations for undertaking dissertation set by 
qrsbclrqŲȮbcn_prkclrȮ_lbȮEp_bs_rcȮQafmmjȮksqrȮ`cȮm`qcptcbȮqrpgarjw, 
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./.4054.5ȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ             36 
   ȮȮ(Dissertation) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
   ȮȮPrerequisite : Department Permission 
   ȮȮĬńĔĻŉĔļŅĨƟŀĚĪŜŅĺŇĪĵŅĬŇıĬīƢĳŅĵŒĨƟėŜŅŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚőħĵ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮĬńĔĻŉĔļŅĨƟŀĚĮĢŇĭńĨŇĨŅĴĔġŐĸŃĕƟŀĭńĚėńĭĪňŗĔŜŅľĬħőħĵĳŅėĺŇĝŅŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵŀĵƞŅĚ
ŏėĶƞĚėĶńħ 
   ȮȮStudents are required to conduct a dissertation under supervision of advisors 
appointed by Graduate School. Rules and regulations for undertaking dissertation set by 
qrsbclrqŲȮbcn_prkclrȮ_lbȮEp_bs_rcȮQafmmjȮksqrȮ`cȮm`qcptcbȮqrpgarjw, 
 
./.4054.6ȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ             48 
   ȮȮ(Dissertation) 
   ȮȮĺŇĝŅĭńĚėńĭĔƞŀĬ : őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
   ȮȮPrerequisite : Department Permission 
   ȮȮĬńĔĻŉĔļŅĨƟŀĚĪŜŅĺŇĪĵŅĬŇıĬīƢĳŅĵŒĨƟėŜŅŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚőħĵ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮĬńĔĻŉĔļŅĨƟŀĚĮĢŇĭńĨŇĨŅĴĔġŐĸŃĕƟŀĭńĚėńĭĪňŗĔŜŅľĬħőħĵĳŅėĺŇĝŅŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵŀĵƞŅĚ
ŏėĶƞĚėĶńħ 
   ȮȮStudents are required to conduct a dissertation under supervision of advisors 
appointed by Graduate School. Rules and regulations for undertaking dissertation set by 
qrsbclrqŲȮbcn_prkclrȮ_lbȮEp_bs_rcȮQafmmjȮksqrȮ`cȮm`qcptcbȮqrpgarjw, 
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1,0ȮĝŊŗŀȮĽĔŋĸȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

ĸŜŅħńĭĪňŗ 
ĨŜŅŐľĬƞĚ
ĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ (ĽŅĕŅĺŇĝŅ) ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,ȮĪňŗ
ĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

ĳŅĶŃĔŅĶĽŀĬ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ĮƖĔŅĶĻŉĔļŅ 
0360 0341 

/ ŀŅěŅĶĵƢ ĬŅĵĳŌĨŇĬńĬĪƢȮ 
ŏŀŊŘŀĺĚļƢĽŋĺĶĶĦ 

Ph.D. (Advanced Fibro-Science) 
ĺĻ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ' 
ĺĪ,ĭ,Ȯ&ĮƕőĨĶŏėĴňŐĸŃĺńĽħŋıŀĸŇŏĴŀĶƢ' 

Kyoto Institute of Technology, Japan 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 

0336 
0327 
0322 

4 1 

0 įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĵīĬĳńĔļƢȮ 
ŏĴīĬŅĺŇĬ 

Ph.D. (MaterialsȮScience and Engineering) 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
ĺĻ,ĭ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ' 

University of Leeds, UK 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0332 
0322 
032. 

4 1 

1 įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĵīĬĻńĔħŇśȮ 
ĬŇĸĽĬīŇ 

Ph.D. (Materials Engineering) 
ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' 
ŀĽ,ĭ,Ȯ&ŏĪėőĬőĸĵňĕĬĩƞŅĵĺńĽħŋ' 

University of Grenoble, France 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0334 
0334 
0327 
0324 

4 1 

2 įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĵīŜŅĶĚėƢĽŇĬ  
ĽŇĶŇıĚļƢĽĔŋĸ 

D.Eng. (Applied Physics Engineering) 
M.Eng. (Applied Physics Engineering) 
B.Eng. (Applied Physics Engineering) 

Tohoku University, Japan 
Tohoku University, Japan 
Tohoku University, Japan 

2555 
2544 
2542 

4 1 

3 įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĵĦńġģıĚĻƢ 
ĽŀĬĽŋĺŇĪĵƢ 

D.Eng.(Mechanical and Control Engineering) 
M.Eng.(Mechanical and Control Engineering) 
B.Eng.(Mechanical and Control Engineering) 

The University of Electro-Communication, Japan 
The University of Electro-Communication, Japan 
The University of Electro-Communication, Japan 

2545 
2542 
2540 

4 1 
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ĸŜŅħńĭ
Īňŗ 

ĨŜŅŐľĬƞĚ
ĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ (ĽŅĕŅĺŇĝŅŏŀĔ) ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,ȮĪňŗ
ĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

ĳŅĶŃĔŅĶĽŀĬ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ĮƖĔŅĶĻŉĔļŅ 
0360 0341 

4 įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĚĽŅĺĶńĚĽŇĬň 
ŐėĬĵŋĔĨƢ 

ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

0334 
033/ 

4 1 

5 ĶŀĚ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĵĽĴķĔļƢȮ
ěńĬĪĶŀńĴıĶ 

Ph.D. (Materials and Process Engineering) 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' 

Grenoble Institute of Technology, France 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

0327 
0322 
0320 

4 1 

6 įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĵĔķĨīňȮ 
ŏŀňĵħŏľĨŋ 

Ph.D. (Metallurgical Engineering) 
ĺĻ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ' 
ŀĽ,ĭ,Ȯ&ŏĪėőĬőĸĵňĔŅĶįĸŇĨ' 

Tokyo Institute of Technology, Japan 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĽĩŅĭńĬŏĪėőĬőĸĵňĮĪŋĴĺńĬ 

0330 
0324 
0320 

4 1 

7 įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĵĺńĸĸĳȮ 
ľŅĠĦĶĚėƢĝńĵ 

ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ' 
ĺĻ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 

0333 
033. 
0325 

4 1 

/. įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĵĮƕőĵĶĽȮ 
ıĶľĴħŇŏĶĔ 

Ph.D. (Electrochemistry) 
DEA. (Metallurgy and Materials) 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

Grenoble Institute of Technology, France 
INSTN, France 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0331 
0324 
0323 

4 1 

// įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĵĔŇĨĨŇĝńĵ 
àòÂßòÚÙù° 

D.Eng. (Materials Science) 
ĺĻ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĺńĽħŋ' 
ŀĽ,ĭ,Ȯ&ŏĪėőĬőĸĵňĔŅĶįĸŇĨ' 

Nagaoka University of Technology, Japan 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0334 
0326 
0321 

4 1 
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ĸŜŅħńĭ
Īňŗ 

ĨŜŅŐľĬƞĚ
ĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ (ĽŅĕŅĺŇĝŅŏŀĔ) ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĮƖȮı,Ļ,ȮĪňŗ
ĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

ĳŅĶŃĔŅĶĽŀĬ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ĮƖĔŅĶĻŉĔļŅ 
0360 0341 

/0 įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĚĽŅĺŐėĪĪĶňĵŅ   
ĪĺňĪĶńıĵƢ 

ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' 

ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 

0335 
0327 
0323 

4 1 

/1 įŌƟĝƞĺĵ
ĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĚĽŅĺīĬıĶȮ 
őĶěĬƢľŇĶńĠĽĔŋĸ 

Ph.D. (Materials Science and Engineering) 
M.S. (Materials Science and Engineering) 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' 

University of North Texas, USA 
University of North Texas, USA 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

0335 
0331 
0330 

4 1 

/2 ŀŅěŅĶĵƢ ĬŅĚĽŅĺŀĪŇĨĵŅȮ 
őĨƠŃĽńĬ 

D.Eng. (Materials and Life Science) 
M.Eng. (Chemistry and Materials Technology) 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňıŀĸŇŏĴŀĶƢ) 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĵŅĚ) 

Kyoto Institute of Technology, Japan 
Kyoto Institute of Technology, Japan 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

0334 
0332 
0330 
033. 

4 1 

/3 ŀŅěŅĶĵƢ ĬŅĵĪĻıĸȮ 
ĨĶňĶŋěŇĶŅĳŅıĚĻƢ 

Ph.D. (Mechanical Engineering) 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĸľĔŅĶ' 

Osaka University, Japan 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 

0332 
0327 
0323 

4 1 
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2,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
 2,/ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
  œĴƞĴň 
 2,0ȮĝƞĺĚŏĺĸŅ 
  œĴƞĴň 
 2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬ 
  œĴƞĴň 
 
3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
 3,/ȮėŜŅŀīŇĭŅĵőħĵĵƞŀ 
  ľĸńĔĽŌĨĶĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢľĸńĔŏıŊŗŀĽĶƟŅĚĬńĔĺŇěńĵȮŐĸŃįĸĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋȮőħĵŀŅě
ŏĮƦĬĚŅĬĺŇěńĵĪňŗœħƟĶńĭőěĪĵƢěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮľĶŊŀŏĮƦĬĚŅĬĺŇěńĵıŊŘĬģŅĬŏıŊŗŀĔƞŀŒľƟŏĔŇħėĺŅĴŏĕƟŅŒěŒĬ
ĮĶŅĔĢĔŅĶĦƢĪŅĚĺńĽħŋŐĸŃĬŜŅœĮĽŌƞĔŅĶĨƞŀĵŀħĚŅĬĺŇěńĵŒĬŏĝŇĚĮĶŃĵŋĔĨƢœħƟ 
 3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
  įĸĚŅĬĺŇěńĵĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ
ĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĽŅĔĸȮ(ISI, SciFinder, EiCOMPENDEX ŐĸŃȮINSPEC) ŀĵƞŅĚĬƟŀĵ 2ȮŏĶŊŗŀĚ 
 3,1ȮĝƞĺĚŏĺĸŅ 
  ŐĭĭȮ/,/ȮĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĩŉĚȮĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
  ŐĭĭȮ/,0ȮĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĩŉĚȮĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
  ŐĭĭȮ0,/ȮĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĩŉĚȮĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
  ŐĭĭȮ0,0ȮĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĩŉĚȮĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ 
 3,2ȮěŜŅĬĺĬľĬƞĺĵĔŇĨ 
  ŐĭĭȮ/,/ȮěŜŅĬĺĬȮ26ȮľĬƞĺĵĔŇĨ 
  ŐĭĭȮ/,0ȮěŜŅĬĺĬȮ50ȮľĬƞĺĵĔŇĨ 
  ŐĭĭȮ0,/ȮěŜŅĬĺĬȮ14ȮľĬƞĺĵĔŇĨ 
  ŐĭĭȮ0,0ȮěŜŅĬĺĬȮ26ȮľĬƞĺĵĔŇĨ 
 3,3ȮĔŅĶŏĨĶňĵĴĔŅĶ 
  ĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚĔŅĶŒľƟėŜŅĮĶŉĔļŅĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮĴňĔŅĶĭŜŅĶŋĚĶńĔļŅŐĸŃıńĥĬŅ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵŒľƟıĶƟŀĴĨƞŀĔŅĶĺŇěńĵĨĸŀħŏĺĸŅ 
 3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
  +ȮĴňĔŅĶĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ 
  +ȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ034. 
  +ȮĴňĔŅĶĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪňŗįĸĚŅĬĺŇěńĵœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ 
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ľĴĺħĪňŗȮ2ȮįĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
/,ȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

ħƟŅĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĽŊŗŀĽŅĶ 

+ȮȮĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶħƟĺĵĳŅļŅœĪĵľĶŊŀ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻĪńŘĚĳŅĵŒĬľĶŊŀĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵȮőħĵėĺĶĴňȮȮ
ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬħƟĺĵĳŅļŅŀńĚĔķļŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŀĵƞŅĚĬƟŀĵ
ľĬŉŗĚėĶńŘĚ 
+ȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕňĵĬįĸĚŅĬĺŇěńĵŏĮƦĬĳŅļŅŀńĚĔķļŒĬĶŌĮŐĭĭĕŀĚ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚőħĵ
ģŅĬĕƟŀĴŌĸĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭĨŅĴŏĔĦĤƢĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ħƟŅĬěĶŇĵīĶĶĴŐĸŃ
ěĶĶĵŅĭĶĶĦŒĬĔŅĶĺŇěńĵ 

+ȮȮĴňĔŅĶŒľƟėŜŅŐĬŃĬŜŅŏĔňŗĵĺĔńĭĔŅĶŀƟŅĚŀŇĚįĸĚŅĬĺŇĝŅĔŅĶĕŀĚįŌƟŀŊŗĬȮȮȮȮȮȮȮ
ŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŒľƟėŜŅŐĬŃĬŜŅŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĕŀĚĨĬŏŀĚĪňŗ
ĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŒĬŏĝŇĚĽĩŇĨŇ 

 
0,ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
 0,/ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
  0,/,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1) ĬńĔĻŉĔļŅĨƟŀĚĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŒĬĔŅĶĺŇěńĵȮŀńĬœħƟŐĔƞĔŅĶŏėŅĶıŐĸŃ
ŀƟŅĚŀŇĚįĸĚŅĬĺŇĝŅĔŅĶĕŀĚįŌƟŀŊŗĬŀĵƞŅĚĩŌĔĨƟŀĚȮĶĺĴĩŉĚĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĕŀĚĨĬŏŀĚ
ĪňŗĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŒĬŏĝŇĚĽĩŇĨŇ 

2) ĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴĪńŘĚŒĬģŅĬŃĽĴŅĝŇĔĕŀĚĔĸŋƞĴľĶŊŀŒĬ
ģŅĬŃįŌƟĬŜŅȮĴňěŇĨŒěŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮĞŉŗĚĮĶŃĔŀĭħƟĺĵĔŅĶŏĽňĵĽĸŃȮĪŜŅĚŅĬŏıŊŗŀĽƞĺĬĶĺĴȮ
ĔŅĶŏėŅĶıĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĔŅĶŏėŅĶıŒĬĴĨŇŏĽňĵĚĽƞĺĬŒľĠƞŒľƟėĺŅĴĽŜŅėńĠ
ĔńĭėĺŅĴŏľŖĬĽƞĺĬĬƟŀĵȮŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚĨŅĴĸŜŅħńĭėĺŅĴĽŜŅėńĠ 

3) ŏĕƟŅŒěŐĸŃĞŅĭĞŉŘĚŒĬĺńĥĬīĶĶĴœĪĵȮĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĶŃĭĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
ŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 

4) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭ
ĨƞŅĚŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

5) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėĺŅĴĶŌƟĺŇĻĺĔĶĶĴĺńĽħŋĨƞŀĭŋėėĸȮ
ŀĚėƢĔĶȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

   ĪńŘĚĬňŘȮŀŅěŅĶĵƢĪňŗĽŀĬŒĬŐĨƞĸŃĺŇĝŅĨƟŀĚıĵŅĵŅĴĽŀħŐĪĶĔŏĶŊŗŀĚĮĶŃŏħŖĬħńĚĔĸƞŅĺŒĬĔŅĶŏĶňĵĬȮȮȮȮȮȮ
ĔŅĶĽŀĬŐĸŃĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩıńĥĬŅėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴœĮıĶƟŀĴ
ĔńĭĺŇĪĵŅĔŅĶĨƞŅĚŕȮĪňŗĻŉĔļŅȮŀňĔĪńŘĚŀŅěŅĶĵƢĨƟŀĚĴňėŋĦĽĴĭńĨŇħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴĨŅĴĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬŐĸƟĺ
ħƟĺĵ 
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  0,/,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
   ĔŜŅľĬħŒľƟĴňĺńĥĬīĶĶĴŀĚėƢĔĶȮŏıŊŗŀŏĮƦĬĔŅĶĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴň
ėĺŅĴĶńĭįŇħĝŀĭȮŏĝƞĬȮŒĬĔŅĶĪŜŅĚŅĬĔĸŋƞĴĬńŘĬĨƟŀĚİƗĔŒľƟĶŌƟľĬƟŅĪňŗĕŀĚĔŅĶŏĮƦĬįŌƟĬŜŅĔĸŋƞĴŐĸŃĔŅĶŏĮƦĬĽĴŅĝŇĔĔĸŋƞĴȮ
ĴňėĺŅĴĞŊŗŀĽńĨĵƢőħĵĨƟŀĚœĴƞĔĶŃĪŜŅĔŅĶĪŋěĶŇĨŒĬĔŅĶĽŀĭľĶŊŀĸŀĔĔŅĶĭƟŅĬľĶŊŀĚŅĬĕŀĚįŌƟŀŊŗĬȮŏĮƦĬĨƟĬȮĬŀĔěŅĔĬňŘ
ŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔėĬĨƟŀĚĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮĶĺĴĪńŘĚĴňĔŅĶěńħĔŇěĔĶĶĴ
ĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮĶĺĴĪńŘĚĴňĔŅĶěńħĔŇěĔĶĶĴĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĝƞĬȮ
ĔŅĶĵĔĵƞŀĚĬńĔĻŉĔļŅĪňŗĪŜŅħňȮŏĽňĵĽĸŃȮĪŜŅĮĶŃőĵĝĬƢŐĔƞĽƞĺĬĶĺĴȮŏĮƦĬĨƟĬ 
  2.1.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1) ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬľĶŊŀįĸĚŅĬĺŇĝŅĔŅĶĪňŗĴňĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĕŀĚĨĬŏŀĚŐĸŃŀƟŅĚŀŇĚ
ĚŅĬĕŀĚįŌƟŀŊŗĬŀĵƞŅĚĩŌĔĨƟŀĚ 

2) ĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗŒĬĚŅĬĔĸŋƞĴľĶŊŀŏħňŗĵĺĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
3) ĮĶŃŏĴŇĬěŅĔĔŅĶĔĶŃĪŜŅĪŋěĶŇĨŒĬĔŅĶĽŀĭľĶŊŀĔŅĶĸŀĔĚŅĬįŌƟŀŊŗĬĴŅĽƞĚ 

 0,0ȮėĺŅĴĶŌƟ 
  0,0,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

1) ĴňėĺŅĴĶŌƟĪňŗĸŉĔĞŉŘĚĴńŗĬėĚŒĬĺŇĝŅĞŉŗĚŏĮƦĬĶŅĔģŅĬĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮŀńĬœħƟŐĔƞȮŀŋĦľıĸĻŅĽĨĶƢ
ŐĸŃěĸĬıĸĻŅĽĨĶƢĕŀĚĺńĽħŋȮĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪĕŀĚĺńĽħŋȮŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋ 

2) ĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗĸŉĔĞŉŘĚŒĬĺŇĝŅŏĜıŅŃŐĕĬĚȮőħĵŏĜıŅŃŒĬĶŅĵĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭľńĺĕƟŀ
ĺŇĪĵŅĬŇıĬīƢ 

3) ėƟĬıĭŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋěŅĔĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŀńĬĽƞĚįĸĔĶŃĪĭ
ĨƞŀėĺŅĴŏĕƟŅŒěŒĬĮĶŅĔĢĔŅĶĦƢĪŅĚĺńĽħŋľĶŊŀĬŜŅœĮĽŌƞĔŅĶıńĥĬŅĔĶĶĴĺŇīňĪŅĚĺńĽħŋŐĭĭ
ŒľĴƞ 

4) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋĔńĭėĺŅĴĶŌƟĽŅĕŅŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
5) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋħƟĺĵĺŇīňĪňŗŏľĴŅŃĽĴĶĺĴĩŉĚȮȮȮȮȮȮȮ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴȮŏĝƞĬȮőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĨƟĬ 

  0,0,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
   ŒĝƟĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸŅĔľĸŅĵĶŌĮŐĭĭȮŀŅĪŇȮĔŅĶĭĶĶĵŅĵŒĬĺŇĝŅıŊŘĬģŅĬĪŅĚĪķļġňȮ
ĔŅĶĮĢŇĭńĨŇŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶľĶŊŀőĶĚĮĶŃĸŀĚȮĔŅĶĪŜŅĶŅĵĚŅĬľĶŊŀőėĶĚĚŅĬŒĬĶŅĵĺŇĝŅĔŅĶĽńĴĴĬŅőħĵ
ĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚŐĸŃĔŅĶŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇĴŅŏĮƦĬįŌƟĭĶĶĵŅĵıŇŏĻļȮĶĺĴĩŉĚĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮȮȮ
ŏĮƦĬĨƟĬ 
  0,0,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
    ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬŐĸŃĔŅĶĮĢŇĭńĨŇĕŀĚĬńĔĻŉĔļŅŒĬħƟŅĬĨƞŅĚŕȮėŊŀ 

1) ĔŅĶĪħĽŀĭĵƞŀĵ 
2) ĔŅĶĽŀĭĔĸŅĚĳŅėŏĶňĵĬŐĸŃĮĸŅĵĳŅėŏĶňĵĬ 
3) ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬľĶŊŀőėĶĚĚŅĬĪňŗĴŀĭľĴŅĵŒľƟĪŜŅŒĬŐĨƞĸŃĶŅĵĺŇĝŅ 
4) ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬŒĬĝńŘĬŏĶňĵĬ 
5) ĮĶŃŏĴŇĬěŅĔįĸėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 
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 0,1ȮĪńĔļŃĪŅĚĮƤĠĠŅ 
  0,1,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

1) ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħň 
2) ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶ 
3) ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋœħƟŀĵƞŅĚĴňĶŃĭĭȮĶĺĴĩŉĚȮȮȮȮ
ĔŅĶŒĝƟĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

4) ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴŒĬ
ĔŅĶıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

5) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħ
ĝňĺŇĨȮŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞŕ 

  0,1,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1) ěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮőħĵŒľƟĬńĔĻŉĔļŅœħƟ
İƗĔİĬĔŅĶėƟĬėĺƟŅľŅĕƟŀĴŌĸľĶŊŀĪŜŅőėĶĚĚŅĬĵƞŀĵ 

2) ŒľƟĬńĔĻŉĔļŅœħƟŒĝƟĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬŐĭĭĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĳŅĵŒĨƟ
ĔŅĶħŌŐĸŀĵƞŅĚŒĔĸƟĝŇħĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬŐĭĭ
ĺŇĪĵŅĻŅĽĨĶƢħńĚĔĸƞŅĺȮœħƟŐĔƞȮĔŅĶĻŉĔļŅĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶĔŜŅľĬħĽĴĴĨŇģŅĬȮ
ĺńĨĩŋĮĶŃĽĚėƢŐĸŃĕŀĭŏĕĨĕŀĚĔŅĶĪħĸŀĚȮĔŅĶĪŜŅĔŅĶĪħĸŀĚȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃ
ĽĶŋĮįĸĔŅĶĪħĸŀĚ 

  0,1,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
    ĮĶŃŏĴŇĬěŅĔįĸĚŅĬŐĸŃĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚĬńĔĻŉĔļŅȮŏĝƞĬȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĔŅĶĬŜŅŏĽĬŀ
ĶŅĵĚŅĬľĶŊŀőėĶĚĚŅĬŒĬĝńŘĬŏĶňĵĬȮĶĺĴĪńŘĚĮĶŃŏĴŇĬěŅĔįĸĚŅĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮŏĮƦĬĨƟĬ 
 0,2ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
  0,2,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

1) ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵŐĸŃĽŅĴŅĶĩĽĬĪĬŅĪńŘĚĳŅļŅœĪĵŐĸŃ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2) ĽŅĴŅĶĩŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĔƞĔŅĶŐĔƟĮƤĠľŅĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮ
ŒĬĔĸŋƞĴĪńŘĚŒĬĭĪĭŅĪĕŀĚįŌƟĬŜŅȮľĶŊŀŒĬĭĪĭŅĪĕŀĚįŌƟĶƞĺĴĪňĴĪŜŅĚŅĬ 

3) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ 
4) ĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĔĶŃĪŜŅĕŀĚĨĬŏŀĚŐĸŃĶńĭįŇħĝŀĭĚŅĬŒĬĔĸŋƞĴ 
5) ĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮ
ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

  0,2,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 
    ŒĝƟĔŅĶĽŀĬĪňŗĴňĔŅĶĔŜŅľĬħĔŇěĔĶĶĴŒľƟĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĔŅĶĪŜŅĚŅĬĪňŗĨƟŀĚĮĶŃĽŅĬĚŅĬ
ĔńĭįŌƟŀŊŗĬȮőħĵĴňėĺŅĴėŅħľĺńĚŒĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩŒĬȮȮ
ĔŅĶĶńĭįŇħĝŀĭȮħńĚĬňŘ 
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1) ĽŅĴŅĶĩĪŜŅĚŅĬĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħň 
2) ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
3) ĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴŀĚėƢĔĶĪňŗœĮĮĢŇĭńĨŇĚŅĬœħƟŏĮƦĬŀĵƞŅĚħň 
4) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 
5) ĴňĳŅĺŃįŌƟĬŜŅ 

  0,2,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 
   ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĔĸŋƞĴŒĬĝńŘĬ
ŏĶňĵĬȮŐĸŃĽńĚŏĔĨěŅĔıķĨŇĔĶĶĴĪňŗŐĽħĚŀŀĔŒĬĔŅĶĶƞĺĴĔŇěĔĶĶĴĨƞŅĚŕȮŐĸŃėĺŅĴėĶĭĩƟĺĬĝńħŏěĬĨĶĚĮĶŃŏħŖĬ
ĕŀĚĕƟŀĴŌĸ 
 0,3ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  0,3,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅŏĶŖěĶŌĮľĶŊŀĔŉŗĚĽŜŅŏĶŖěĶŌĮŒĬĔŅĶĪŜŅĶŅĵĚŅĬ
ĭĪėĺŅĴĺŇěńĵȮŐĸŃĺŇĪĵŅĬŇıĬīƢȮőĮĶŐĔĶĴħńĚĔĸƞŅĺȮŀŅĪŇȮőĮĶŐĔĶĴěŅĔěńħıŇĴıƢĚŅĬȮȮ
ĔŅĶĺŅħĔĶŅĲȮĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕȮĶĺĴĩŉĚĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 

2) ĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇŏĝŇĚ
ĮĶŃĵŋĔĨƢĨƞŀĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴ
ŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

4) ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĔŅĶıŌħȮĔŅĶŏĕňĵĬŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵőħĵŒĝƟ
ĽńĠĸńĔļĦƢ 

5) ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴŏıŊŗŀĮĶŃĔŀĭĺŇĝŅĝňı
ĺŇěńĵħƟŅĬĺŇěńĵȮħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋ 

  0,3,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
   ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅĨƞŅĚŕȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟıńĥĬŅĪńĔļŃħńĚĔĸƞŅĺȮŀŅĪŇȮĔŅĶ
ĪŜŅĶŅĵĚŅĬȮĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪňŗĬƞŅĽĬŒěŒĬĺŇĝŅĽńĴĴĬŅȮŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮŏĮƦĬĨƟĬ 
  0,3,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
   ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĺŇĝŅȮŏĝƞĬȮěŅĔĶŅĵĚŅĬȮěŅĔĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮ
ĶĺĴĩŉĚĮĶŃŏĴŇĬěŅĔĭĪėĺŅĴĺŇěńĵŐĸŃĺŇĪĵŅĬŇıĬīƢĜĭńĭĽĴĭŌĶĦƢȮŏĮƦĬĨƟĬ 
 
1,ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ 
 1,/ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1) ĬńĔĻŉĔļŅĨƟŀĚĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŒĬĔŅĶĺŇěńĵȮŀńĬœħƟŐĔƞȮĔŅĶŏėŅĶıŐĸŃ
ŀƟŅĚŀŇĚįĸĚŅĬĺŇĝŅĔŅĶĕŀĚįŌƟŀŊŗĬŀĵƞŅĚĩŌĔĨƟŀĚȮĶĺĴĩŉĚĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĕŀĚĨĬŏŀĚĪňŗĴň
ėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŒĬŏĝŇĚĽĩŇĨŇ 
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2) ĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴĪńŘĚŒĬģŅĬŃĽĴŅĝŇĔĕŀĚĔĸŋƞĴľĶŊŀŒĬģŅĬŃ
įŌƟĬŜŅȮĴňěŇĨŒěŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮĞŉŗĚĮĶŃĔŀĭħƟĺĵĔŅĶŏĽňĵĽĸŃȮĪŜŅĚŅĬŏıŊŗŀĽƞĺĬĶĺĴȮȮĔŅĶŏėŅĶı
ĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĔŅĶŏėŅĶıŒĬĴĨŇŏĽňĵĚĽƞĺĬŒľĠƞŒľƟėĺŅĴĽŜŅėńĠȮȮĔńĭėĺŅĴŏľŖĬĽƞĺĬ
ĬƟŀĵȮŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚĨŅĴĸŜŅħńĭėĺŅĴĽŜŅėńĠ 

3) ŏĕƟŅŒěŐĸŃĞŅĭĞŉŘĚŒĬĺńĥĬīĶĶĴœĪĵȮĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĶŃĭĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮ
ŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 

4) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚ
ŀĚėƢĔĶŐĸŃĽńĚėĴ 

5) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėĺŅĴĶŌƟĺŇĻĺĔĶĶĴĺńĽħŋĨƞŀĭŋėėĸȮŀĚėƢĔĶȮ
ĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

 1,0ȮėĺŅĴĶŌƟ 
1) ĴňėĺŅĴĶŌƟĪňŗĸŉĔĞŉŘĚĴńŗĬėĚŒĬĺŇĝŅĞŉŗĚŏĮƦĬĶŅĔģŅĬĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮŀńĬœħƟŐĔƞȮŀŋĦľıĸĻŅĽĨĶƢŐĸŃ
ěĸĬıĸĻŅĽĨĶƢĕŀĚĺńĽħŋȮĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪĕŀĚĺńĽħŋȮŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋ 

2) ĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗĸŉĔĞŉŘĚŒĬĺŇĝŅŏĜıŅŃŐĕĬĚȮőħĵŏĜıŅŃŒĬĶŅĵĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭľńĺĕƟŀ
ĺŇĪĵŅĬŇıĬīƢ 

3) ėƟĬıĭŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋěŅĔĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮŀńĬĽƞĚįĸĔĶŃĪĭĨƞŀ
ėĺŅĴŏĕƟŅŒěŒĬĮĶŅĔĢĔŅĶĦƢĪŅĚĺńĽħŋȮľĶŊŀĬŜŅœĮĽŌƞĔŅĶıńĥĬŅĔĶĶĴĺŇīňĪŅĚĺńĽħŋŐĭĭŒľĴƞ 

4) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋĔńĭėĺŅĴĶŌƟĽŅĕŅŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
5) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋħƟĺĵĺŇīňĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴȮŏĝƞĬȮőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĨƟĬ 

 1,1ȮĪńĔļŃĪŅĚĮƤĠĠŅ 
1) ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħň 
2) ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶ 
3) ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋœħƟŀĵƞŅĚĴňĶŃĭĭȮĶĺĴĩŉĚȮĔŅĶŒĝƟ
ĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

4) ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴŒĬĔŅĶ
ıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

5) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŐĸŃ
ĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞŕ 

 1,2ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
1) ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵŐĸŃĽŅĴŅĶĩĽĬĪĬŅĪńŘĚĳŅļŅœĪĵŐĸŃ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2) ĽŅĴŅĶĩŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĔƞĔŅĶŐĔƟĮƤĠľŅĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮŒĬ
ĔĸŋƞĴĪńŘĚŒĬĭĪĭŅĪĕŀĚįŌƟĬŜŅȮľĶŊŀŒĬĭĪĭŅĪĕŀĚįŌƟĶƞĺĴĪňĴĪŜŅĚŅĬ 

3) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ 
4) ĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĔĶŃĪŜŅĕŀĚĨĬŏŀĚŐĸŃĶńĭįŇħĝŀĭĚŅĬŒĬĔĸŋƞĴ 
5) ĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚ
ŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
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 1,3ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅŏĶŖěĶŌĮľĶŊŀĔŉŗĚĽŜŅŏĶŖěĶŌĮŒĬĔŅĶĪŜŅĶŅĵĚŅĬĭĪėĺŅĴ
ĺŇěńĵȮŐĸŃĺŇĪĵŅĬŇıĬīƢȮőĮĶŐĔĶĴħńĚĔĸƞŅĺȮŀŅĪŇȮőĮĶŐĔĶĴĔŅĶěńħıŇĴıƢĚŅĬȮĔŅĶĺŅħĔĶŅĲȮȮȮȮ
ĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕȮĶĺĴĩŉĚĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮŏĮƦĬĨƟĬ 

2) ĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇŏĝŇĚĮĶŃĵŋĔĨƢȮȮ
ĨƞŀĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 

4) ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĔŅĶıŌħȮĔŅĶŏĕňĵĬŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵőħĵŒĝƟĽńĠĸńĔļĦƢ 
5) ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴŏıŊŗŀĮĶŃĔŀĭĺŇĝŅĝňıĺŇěńĵħƟŅĬ
ĺŇěńĵȮħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮ¹ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

/ 0 1 2 3 / 0 1 2 3 / 0 1 2 3 / 0 1 2 3 / 0 1 2 3 
./.405../ ŀŋĦľıĸĻŅĽĨĶƢŐĸŃ

ěĸĬĻŅĽĨĶƢĕŀĚĺńĽħŋ    ¹   ̧ ¹  ¹ ¹  ̧  ̧  ̧ ¹ ¹ ¹     ¹ ¹ ¹ ¹ ¹ 

./.405..0 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬ
ĔĶĶĴĺŇīňĪŅĚĺńĽħŋ 

   ¹   ̧ ¹  ¹ ¹  ̧  ̧  ̧ ¹ ¹ ¹     ¹ ¹ ¹ ¹ ¹ 

./.405..1 ĽĴĭńĨŇĕŀĚĺńĽħŋ    ¹   ̧ ¹  ¹ ¹  ̧  ̧  ̧ ¹ ¹ ¹     ¹ ¹ ¹ ¹ ¹ 

./.405..2 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĔŅĶ
ĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ 

 ̧  ̧   ¹ ¹ ¹   ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹      ̧ ¹  ̧  ̧  ̧

./.405..7 ĪńĔļŃĔŅĶĪŜŅĺŇěńĵȮĶŃŏĭňĵĭĺŇīň
ĺŇěńĵȮŐĸŃĔŅĶŏĕňĵĬĕƟŀŏĽĬŀ
őėĶĚĔŅĶĺŇěńĵĕńŘĬĽŌĚ 

 ̧  ̧  ̧ ¹ ¹ ¹ ¹   ̧ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧

./.405/./ ĶňőŀőĸĵňĕŀĚıŀĸŇŏĴŀĶƢ    ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.405/.0 ĔŅĶįĸŇĨıŀĸŇŏĴŀĶƢ    ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹ ¹    ¹ ¹ ¹ ¹ ¹ 

./.405/.2 ĽĴĭńĨŇĪŅĚĔĸŐĸŃĔŅĶ
ŏĽňĵľŅĵŒĬıŀĸŇŏĴŀĶƢ 

   ¹  ¹  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮ¹ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

/ 0 1 2 3 / 0 1 2 3 / 0 1 2 3 / 0 1 2 3 / 0 1 2 3 
./.405/.3 ŀŇĸŅĽőĨŏĴŀĶƢ    ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.405/.6 ĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ    ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.405/.7 ĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚ
ıŀĸŇŏĴŀĶƢ 

   ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹  ¹   ¹ ¹ ¹ ¹ ¹ 

./.405//. ĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃėĺŅĴ
ŏĽĩňĵĶĕŀĚıŀĸŇŏĴŀĶƢ 

   ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.405/// ĺńĽħŋıŀĸŇŏĴŀĶƢœŁĭĶŇħ    ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.405//0 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋ
ĔĸŋƞĴıŀĸŇŏĴŀĶƢȮ/ 

 ¹  ¹ ¹ ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.405//1 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋ
ĔĸŋƞĴıŀĸŇŏĴŀĶƢȮ0 

¹ ¹ ¹ ¹ ¹ ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ 

./.4050./ őĸľŃĺŇĪĵŅĔŅĵĳŅı ¹     ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹  ¹   ¹ ¹ ¹ ¹ ¹ 

./.4050.1 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬ     ¹ ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹  ¹   ¹ ¹ ¹ ¹ ¹ 

./.4050.2 ĔŅĶįĸŇĨőĸľŃ    ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹  ¹   ¹ ¹ ¹ ¹ ¹ 

./.4050.3 ĔŅĶįĸŇĨőĸľŃĶŌĮıĶĶĦ    ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹  ¹   ¹ ¹ ¹ ¹ ¹ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping)  
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮ¹ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

/ 0 1 2 3 / 0 1 2 3 / 0 1 2 3 / 0 1 2 3 / 0 1 2 3 
./.4050.4 ĔŅĶľĸƞŀőĸľŃ    ¹  ¹  ̧  ¹  ̧  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.4050.5 őĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ    ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.4050.6 ŏľĸŖĔĔĸƟŅ    ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹  ¹   ¹ ¹ ¹ ¹ ¹ 

./.4050.7 ĺŇĻĺĔĶĶĴıŊŘĬįŇĺ ¹     ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹  ¹   ¹ ¹ ¹ ¹ ¹ 

./.4050/. ĔŅĶĔńħĔĶƞŀĬőĸľŃĕńŘĬĽŌĚ ¹    ¹ ¹  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹  ¹    ̧  ̧ ¹  ̧ ¹ 

./.4050// ĔŅĶĨĶĺěĽŀĭŐĸŃĔŅĶ
ĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬőĸľŃ 

¹    ¹ ¹  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹    ¹  ̧  ̧ ¹  ̧  ̧

./.4050/0 ŀŀĔĞŇŏħĝńĬĪňŗŀŋĦľĳŌĴŇĽŌĚ ¹     ̧ ¹  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧    ¹   ̧  ̧ ¹  ̧ ¹ 

./.4050/3 őĸľŃįĚĺŇĪĵŅ    ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.4050/4 ĔŅĶŏėĸŊŀĭįŇĺĪňŗŀŋĦľĳŌĴŇĽŌĚ ¹    ¹ ¹  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹  ¹    ̧  ̧ ¹  ̧ ¹ 

./.4050/5 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĕŀĚ
ĺńĽħŋ 

¹    ¹ ¹  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹  ¹    ̧  ̧ ¹  ̧  ̧

./.4050/6 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋ
ĔĸŋƞĴőĸľŃȮ/ 

¹ ¹  ¹ ¹ ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹ ¹    ¹ ¹ ¹ ¹ ¹ 

./.4050/7 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋ
ĔĸŋƞĴőĸľŃȮ0 

¹ ¹  ¹ ¹ ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹ ¹    ¹ ¹ ¹ ¹ ¹ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮ¹ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶľńĽĺŇĝŅ ĶŅĵĺŇĝŅ 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮėĺŅĴĶŌƟ 1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

/ 0 1 2 3 / 0 1 2 3 / 0 1 2 3 / 0 1 2 3 / 0 1 2 3 
./.4052./ ĺńĽħŋŏĽĶŇĴŐĶĚ      ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 
./.4052.0 ĔĶĶĴĺŇīňĔŅĶįĸŇĨĺńĽħŋįĽĴ     ¹ ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹  ¹  ¹ ¹ ¹ ¹ ¹ ¹ 
./.4052.1 ĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋįĽĴ      ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.4052.4 őėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋ
įĽĴ 

   ¹  ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹  ¹   ¹ ¹ ¹ ¹ ¹ 

./.4052.5 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋ
ĔĸŋƞĴĺńĽħŋįĽĴȮ/ 

¹ ¹  ¹ ¹ ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹ ¹    ¹ ¹ ¹ ¹ ¹ 

./.4052.6 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋ
ĔĸŋƞĴĺńĽħŋįĽĴȮ0 ¹ ¹  ¹ ¹ ¹  ̧  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹ ¹    ¹ ¹ ¹ ¹ ¹ 

./.4053.5 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭ
ĺŇĻĺĔĶĶĴĺńĽħŋ 

  ¹   ¹ ¹  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.4053.6 ĔŅĶěńħĔŅĶŏĝŇĚĔĸĵŋĪīƢŒĬĚŅĬ
ĺŇĻĺĔĶĶĴ 

¹  ̧  ̧ ¹ ¹ ¹ ¹ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ¹ ¹ ¹ ¹ ¹ ¹ ¹ 

./.4053/. ĺŇīňŏĝŇĚĨńĺŏĸĕĕńŘĬĽŌĚĪŅĚ
ĺŇĻĺĔĶĶĴĺńĽħŋ 

  ¹   ¹ ¹  ¹ ¹  ̧  ̧  ̧  ̧  ̧ ¹     ¹ ¹ ¹ ¹ ¹ 

./.4054.3 ĺŇĪĵŅĬŇıĬīƢ  ̧ ¹ ¹ ¹ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧

./.4054.4 ĺŇĪĵŅĬŇıĬīƢ  ̧ ¹ ¹ ¹ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧

./.4054.5 ĺŇĪĵŅĬŇıĬīƢ  ̧ ¹ ¹ ¹ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧

./.4054.6 ĺŇĪĵŅĬŇıĬīƢ  ̧ ¹ ¹ ¹ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ ¹ ¹  ̧  ̧  ̧  ̧  ̧
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ľĴĺħĪňŗȮ3ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
/,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 
 ĔŅĶĺńħįĸŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮȮȮȮȮȮȮȮ
ıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ034. 
 
0,ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
 0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  ŒľƟĔŜŅľĬħĶŃĭĭĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĶŃĭĭȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗěŃĨƟŀĚĪŜŅėĺŅĴŏĕƟŅŒěĨĶĚĔńĬĪńŘĚĴľŅĺŇĪĵŅĸńĵŐĸŃĬŜŅœĮ
ħŜŅŏĬŇĬĔŅĶěĬĭĶĶĸŋįĸĽńĴķĪīŇśȮĞŉŗĚįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔěŃĨƟŀĚĽŅĴŅĶĩĨĶĺěĽŀĭœħƟ 
  ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĶŅĵĺŇĝŅȮėĺĶŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮ
ĴňėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĕƟŀĽŀĭŒľƟŏĮƦĬœĮĨŅĴŐįĬĔŅĶĽŀĬȮĴňĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭőħĵ
įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔ 
  ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶĽŅĴŅĶĩĪŜŅœħƟőħĵĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅ
ħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŅĵĚŅĬįĸ 
 0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  ĔŅĶĔŜŅľĬħĔĸĺŇīňĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮėĺĶŏĬƟĬĔŅĶĪŜŅĺŇěńĵĽńĴķĪīŇś
įĸĕŀĚĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨĪňŗĪŜŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĬŜŅįĸĺŇěńĵĪňŗœħƟĵƟŀĬĔĸńĭĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮĶĺĴĪńŘĚĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃľĬƞĺĵĚŅĬőħĵ
ŀĚėƢĔĶĶŃħńĭĽŅĔĸȮőħĵĔŅĶĺŇěńĵŀŅěěŃħŜŅŏĬŇĬĔŅĶħńĚĨńĺŀĵƞŅĚĨƞŀœĮĬňŘ 

1) ĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗěĭĔŅĶĻŉĔļŅŒĬħƟŅĬĕŀĚ
ĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬȮȮ
ĔŅĶĮĶŃĔŀĭĔŅĶĚŅĬŀŅĝňı 

2) ĔŅĶĪĺĬĽŀĭěŅĔĴľŅĺŇĪĵŅĸńĵȮĽĩŅĭńĬĺŇěńĵȮľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĶńĭĭńĦĤŇĨĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅŏĕƟŅĪŜŅĚŅĬȮőħĵĔŅĶĕŀŏĕƟŅĽńĴĳŅļĦƢȮľĶŊŀĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴ
ıŉĚıŀŒěŒĬĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬŕȮŒĬėŅĭĶŃĵŃŏĺĸŅ
ĨƞŅĚŕȮŏĝƞĬȮĮƖĪňŗȮ/ȮĮƖĪňŗȮ3ȮŏĮƦĬĨƟĬ 

3) ĔŅĶĮĶŃŏĴŇĬĨŜŅŐľĬƞĚȮŐĸŃ-ľĶŊŀėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĭńĦĤŇĨ 
4) ĔŅĶĮĶŃŏĴŇĬěŅĔĽĩŅĬĻŉĔļŅľĶŊŀĽĩŅĭńĬĺŇěńĵĪňŗĶńĭĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĪŜŅĺŇěńĵĶŃħńĭľĸńĚ
ĮĶŇĠĠŅŏŀĔȮőħĵĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴȮľĶŊŀĽŀĭĩŅĴŏĴŊŗŀĴňőŀĔŅĽŒĬĶŃħńĭėĺŅĴıŉĚıŀŒěŒĬ
ħƟŅĬėĺŅĴĶŌƟȮėĺŅĴıĶƟŀĴȮŐĸŃėŋĦĽĴĭńĨŇħƟŅĬŀŊŗĬŕȮĕŀĚĭńĦĤŇĨ 

5) ĔŅĶĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗ
ŏĶňĵĬȮĶĺĴĪńŘĚĽŅĕŅŀŊŗĬŕȮĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮ
ĶĺĴĪńŘĚŏĮƕħőŀĔŅĽŒľƟŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬħƟĺĵ 

6) ėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮľĶŊŀŏĮƦĬŀŅěŅĶĵƢıŇŏĻļĨƞŀȮȮȮȮȮȮ
ėĺŅĴıĶƟŀĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬŐĸŃėŋĦĽĴĭńĨŇŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ
ŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅ 
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7) įĸĚŅĬĕŀĚĬńĔĻŉĔļŅĪňŗĺńħŏĮƦĬĶŌĮīĶĶĴœħƟȮŀŅĪŇȮ&Ĕ'ȮěŜŅĬĺĬĭĪėĺŅĴĺŇĝŅĔŅĶĪňŗŏįĵŐıĶƞĪńŘĚŒĬ
ŐĸŃĨƞŅĚĮĶŃŏĪĻȮ&ĕ'ȮěŜŅĬĺĬĽŇĪīŇĭńĨĶȮ&ė'ȮěŜŅĬĺĬĶŅĚĺńĸĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŏĮƦĬĨƟĬ 

 
1,ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
 ĬńĔĻŉĔļŅĴňĽŇĪīŇśœħƟĶńĭĮĶŇĠĠŅȮĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬħńĚĨƞŀœĮĬňŘ 
 1,/ȮŐĭĭȮ/ 
  1,/,/ȮĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying exam) 
  1,/,0ȮŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮőħĵĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĲƤĚœħƟ 
  1,/,1ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮȮȮȮȮȮ
ŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚ 
  1,/,2ȮĔĶĦňĪňŗŏĶňĵĬĶŅĵĺŇĝŅľĶŊŀĪŜŅĔŇěĔĶĶĴĺŇĝŅĔŅĶŀŊŗĬŏıŇŗĴŏĨŇĴȮőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĨƟŀĚĴň
įĸĽńĴķĪīŇśĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ  
 1,0ȮŐĭĭȮ0 
  1,0,/ȮœħƟĶŃħńĭŐĨƟĴėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅȮ1,..Ȯ&ěŅĔĶŃĭĭȮ2ȮĶŃħńĭėŃŐĬĬ' 
  1,0,0ȮŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮőħĵĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĲƤĚœħƟ 
  1,0,1ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚ
ĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
  1,0,2ȮĔĶĦňĪňŗŏĶňĵĬĶŅĵĺŇĝŅľĶŊŀĪŜŅĔŇěĔĶĶĴĺŇĝŅĔŅĶŀŊŗĬŏıŇŗĴŏĨŇĴȮőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĨƟŀĚĴň
įĸĽńĴķĪīŇśĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ  
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ľĴĺħĪňŗȮ4ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
/,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
  ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ-ĽĩŅĭńĬȮėĦŃĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬȮĶĺĴĪńŘĚŀĭĶĴĺŇīňĔŅĶĽŀĬŐĭĭĨƞŅĚŕȮĨĸŀħěĬĔŅĶŒĝƟ
ŐĸŃįĸŇĨĽŊŗŀĔŅĶĽŀĬŏıŊŗŀŏĮƦĬĔŅĶıńĥĬŅĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢ 
  ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃŒľƟĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶȮŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 
 
0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
 0,/ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃ
ĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĴňĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀ
ĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕ 

1) ĴňĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵȮ
ĽƞĚŏĽĶŇĴĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĳŅėŀŋĨĽŅľĔĶĶĴȮĭŋėėĸĪńŗĺœĮȮŐĸŃ
ĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 

2) ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢěńħĪŜŅįĸĚŅĬĺŇĝŅĔŅĶȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĴňĨŜŅŐľĬƞĚĺŇĝŅĔŅĶĪňŗĽŌĚĕŉŘĬ 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 
/,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
 ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĨŅĴĔŅĶĮĶŃĔńĬėŋĦĳŅıĶŃħńĭľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ĨŅĴŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬĕŀĚėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ,'ȮŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶ
ĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮ
ı,Ļ,034.ȮőħĵĴňėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶȮŀńĬĮĶŃĔŀĭħƟĺĵȮĶŀĚėĦĭħňİƙŅĵĺŇĝŅĔŅĶȮĮĶŃīŅĬľĸńĔĽŌĨĶ
ľĶŊŀľńĺľĬƟŅĳŅėĺŇĝŅȮŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮőħĵĴňėĦĭħňŏĮƦĬįŌƟĔŜŅĔńĭħŌŐĸŐĸŃėŀĵŒľƟėŜŅŐĬŃĬŜŅȮ
ĨĸŀħěĬĔŜŅľĬħĬőĵĭŅĵĮĢŇĭńĨŇŒľƟŐĔƞŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĞŉŗĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ
ěŃĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶƞĺĴĔńĭįŌƟĭĶŇľŅĶĕŀĚėĦŃŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĨŇħĨŅĴŐĸŃĶĺĭĶĺĴĕƟŀĴŌĸ
ĽŜŅľĶńĭŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶőħĵĔĶŃĪŜŅĪŋĔĮƖŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
 

ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
/,ȮıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵőħĵ
ŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅĽŅĴŅĶĩ
ĔƟŅĺĪńĬľĶŊŀŏĮƦĬįŌƟĬŜŅŒĬĔŅĶ
ĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŕȮ
ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋ 

+ȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵ
őħĵĴňĔŅĶıŇěŅĶĦŅĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶĪŋĔŕȮ1ȮĮƖ 

+ȮľĸńĔĽŌĨĶĪňŗĴňėĺŅĴĪńĬĽĴńĵŐĸŃĴň
ĔŅĶĮĶńĭĮĶŋĚĽĴŗŜŅŏĽĴŀ 

0,ȮĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŏĔŇħėĺŅĴ
ŒİƙĶŌƟȮĴňŐĬĺĪŅĚĔŅĶŏĶňĵĬĪňŗ
ĽĶƟŅĚĪńŘĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ŒĬĺŇĝŅĔŅĶĺŇĝŅĝňıĪňŗĪńĬĽĴńĵ 

+ȮěńħŐĬĺĪŅĚĔŅĶŏĶňĵĬŒĬĺŇĝŅ
ŏĶňĵĬŒľƟĴňĪńŘĚĳŅėĪķļġňŐĸŃ
ĳŅėĮĢŇĭńĨŇȮŐĸŃĴňŐĬĺĪŅĚĔŅĶ
ŏĶňĵĬľĶŊŀĔŇěĔĶĶĴĮĶŃěŜŅĺŇĝŅ
ŒľƟĬńĔĻŉĔļŅœħƟĻŉĔļŅėĺŅĴĶŌƟĪňŗ
ĪńĬĽĴńĵħƟĺĵĨĬŏŀĚ 

+ȮěŜŅĬĺĬĺŇĝŅŏĶňĵĬĪňŗĴňĳŅėĮĢŇĭńĨŇ
ŐĸŃĺŇĝŅŏĶňĵĬĪňŗĴňŐĬĺĪŅĚŒľƟ
ĬńĔĻŉĔļŅœħƟĻŉĔļŅėƟĬėĺƟŅ
ėĺŅĴĶŌƟŒľĴƞœħƟħƟĺĵĨĬŏŀĚ 

 

1,ȮĨĶĺěĽŀĭŐĸŃĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶŒľƟĴňėŋĦĳŅı
ĴŅĨĶģŅĬ 

+ȮĽĬńĭĽĬŋĬŒľƟĴňėĺŅĴĶƞĺĴĴŊŀŒĬ
ĔŅĶĺŇěńĵĔńĭĨƞŅĚĮĶŃŏĪĻ 

+ȮěŜŅĬĺĬőėĶĚĔŅĶėĺŅĴĶƞĺĴĴŊŀ
ŐĸŃĔŅĶŐĸĔŏĮĸňŗĵĬĭŋėĸŅĔĶ
ŏıŊŗŀĔŅĶĺŇěńĵĔńĭĨƞŅĚĮĶŃŏĪĻ 
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ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
1,ȮĨĶĺěĽŀĭŐĸŃĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶŒľƟĴňėŋĦĳŅı
ĴŅĨĶģŅĬȮ&Ĩƞŀ' 

+ȮěńħŒľƟĴňįŌƟĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ
ŐĸŃľĶŊŀįŌƟĝƞĺĵĽŀĬȮŏıŊŗŀ
ĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŏĔŇħȮȮȮȮȮ
ėĺŅĴŒİƙĶŌƟ 

+ȮěŜŅĬĺĬĭŋėĸŅĔĶįŌƟĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĭńĬĪŉĔĔŇěĔĶĶĴŒĬ
ĔŅĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

+ȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢĪňŗĽŀĬĴň
ėŋĦĺŋĥŇœĴƞĨŗŜŅĔĺƞŅĮĶŇĠĠŅŏŀĔ
ľĶŊŀŏĮƦĬįŌƟĴňĨŜŅŐľĬƞĚĺŇĝŅĔŅĶȮȮ
œĴƞĨŗŜŅĔĺƞŅĶŀĚĻŅĽĨĶŅěŅĶĵƢ 

+ȮěŜŅĬĺĬŐĸŃĶŅĵĝŊŗŀėĦŅěŅĶĵƢ
ĮĶŃěŜŅħƟŅĬĺŋĥŇĮĶŃĽĭĔŅĶĦƢ 

+ȮĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢįŌƟĽŀĬŏĮƦĬ
įŌƟĬŜŅŒĬĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀ
ŏĮƦĬįŌƟŏĝňŗĵĺĝŅĠĪŅĚĺŇĻĺĔĶĶĴ
ĺńĽħŋ 

+ȮěŜŅĬĺĬŐĸŃĶŅĵĝŊŗŀėĦŅěŅĶĵƢ
ĮĶŃěŜŅħƟŅĬĺŋĥŇĮĶŃĽĭĔŅĶĦƢ 
+ȮįĸĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃ
ĔŅĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚ
įŌƟĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟőħĵ
ĬńĔĻŉĔļŅ 

+ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟœĮħŌĚŅĬľĶŊŀ
ĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĪńŘĚŒĬŐĸŃ
ĨƞŅĚĮĶŃŏĪĻ 

+ȮěŜŅĬĺĬŐĸŃĶŅĵĝŊŗŀėĦŅěŅĶĵƢĪňŗ
œħƟĶńĭĔŅĶıńĥĬŅŀĭĶĴ 
+ȮěŜŅĬĺĬŐĸŃĶŅĵĝŊŗŀėĦŅěŅĶĵƢ
ĮĶŃěŜŅĪňŗœħƟœĮħŌĚŅĬľĸńĔĽŌĨĶȮ
ľĶŊŀĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĪńŘĚŒĬ
ŐĸŃĨƞŅĚĮĶŃŏĪĻ 

2,ȮĴňĔŅĶĮĶŃŏĴŇĬĴŅĨĶģŅĬĕŀĚ
ľĸńĔĽŌĨĶŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

+ȮĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵ
ėĦŃĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇ
ĳŅĵŒĬĪŋĔĮƖȮŐĸŃĳŅĵĬŀĔȮȮȮ
ŀĵƞŅĚĬƟŀĵĪŋĔȮ2ȮĮƖ 

+ȮĮĶŃŏĴŇĬįĸőħĵėĦŃĔĶĶĴĔŅĶ
įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪŋĔŕȮ2ȮĮƖ 

+ȮěńħĪŜŅģŅĬĕƟŀĴŌĸĪŅĚħƟŅĬ
ĬńĔĻŉĔļŅȮŀŅěŅĶĵƢȮŀŋĮĔĶĦƢȮ
ŏėĶŊŗŀĚĴŊŀĺŇěńĵȮĚĭĮĶŃĴŅĦȮ
ėĺŅĴĶƞĺĴĴŊŀĔńĭĨƞŅĚĮĶŃŏĪĻȮ
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪŋĔȮȮȮȮȮȮȮȮ
ĳŅėĔŅĶĻŉĔļŅŏıŊŗŀŏĮƦĬĕƟŀĴŌĸ
ŒĬĔŅĶĮĶŃŏĴŇĬĕŀĚ
ėĦŃĔĶĶĴĔŅĶ 

+ȮĮĶŃŏĴŇĬįĸőħĵėĦŃĔĶĶĴĔŅĶĪňŗ
ĮĶŃĔŀĭħƟĺĵŀŅěŅĶĵƢĳŅĵŒĬ
ėĦŃłȮĪŋĔȮ0ȮĮƖ 

+ȮĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚ
ľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

+ȮĮĶŃŏĴŇĬįĸőħĵĭńĦĤŇĨįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 
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0,ȮĭńĦĤŇĨ 
 ėŋĦĳŅıĭńĦĤŇĨŏĮƦĬœĮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮľĸńĔĽŌĨĶĴňĔŅĶĨŇħĨŅĴ
ėŋĦĳŅıĕŀĚĭńĦĤŇĨĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮľĶŊŀȮįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮőħĵıŇěŅĶĦŅěŅĔ
ĕƟŀĴŌĸįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĴňĚŅĬĪŜŅȮĬŀĔěŅĔĬńŘĬĵńĚĨŇħĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴȮĞŉŗĚĴň
ėĺŅĴĨƟŀĚĔŅĶĺŇĻĺĔĶľĶŊŀĬńĔĺŇěńĵĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋȮĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗĴňĮĶŃĽĭĔŅĶĦƢŐĸŃĽŅĴŅĶĩ
ĪŜŅĚŅĬœħƟěĶŇĚȮĨĶĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴ 
 
1,ȮĬńĔĻŉĔļŅ 
 ľĸńĔĽŌĨĶŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶĶńĭĬńĔĻŉĔļŅŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶȮĔŅĶĽƞĚŏĽĶŇĴıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃ
įĸĸńıīƢĪňŗŏĔŇħĕŉŘĬĔńĭĬńĔĻŉĔļŅ 
 1,/ȮĔŅĶŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶŐĸŃŀŊŗĬŕȮŐĔƞĬńĔĻŉĔļŅ 
  ĳŅėĺŇĝŅěńħŒľƟĴňĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŏıŊŗŀŒľƟėŜŅŐĬŃĬŜŅĬńĔĻŉĔļŅŒĬĔŅĶĸĚĪŃŏĭňĵĬŐĸŃŐĬĺĪŅĚ
ŒĬĔŅĶĪŜŅĺŇěńĵȮőħĵŀŅěŅĶĵƢĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮ(Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅŏĕƟŅĮĶŉĔļŅœħƟȮ
ĬŀĔěŅĔĬňŘȮĨƟŀĚĴňĪňŗĮĶŉĔļŅĔŇěĔĶĶĴŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅŐĬŃĬŜŅŒĬĔŅĶěńħĪŜŅĔŇěĔĶĶĴŐĔƞĬńĔĻŉĔļŅ 
 1,0ȮĔŅĶŀŋĪīĶĦƢĕŀĚĬńĔĻŉĔļŅ 
  ĔĶĦňĪňŗĬńĔĻŉĔļŅĴňėĺŅĴĽĚĽńĵŏĔňŗĵĺĔńĭįĸĔŅĶĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅŒħĽŅĴŅĶĩĪňŗěŃĵŊŗĬėŜŅĶƟŀĚĕŀħŌ
ĔĶŃħŅļėŜŅĨŀĭŒĬĔŅĶĽŀĭȮĨĸŀħěĬħŌėŃŐĬĬŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬĕŀĚŀŅěŅĶĵƢŒĬŐĨƞĸŃĶŅĵĺŇĝŅœħƟ 
 
2,ȮŀŅěŅĶĵƢ 
 ľĸńĔĽŌĨĶŒľƟėĺŅĴĽŜŅėńĠĔńĭėŋĦĳŅıĕŀĚŀŅěŅĶĵƢȮěŉĚĴňĬőĵĭŅĵŐĸŃŐįĬĶŃĵŃĵŅĺŒĬĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞȮ
ĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢŒĬĔŅĶĺŅĚŐįĬȮĔŅĶĨŇħĨŅĴŐĸŃĪĭĪĺĬ
ľĸńĔĽŌĨĶȮĔŅĶĭĶŇľŅĶȮĔŅĶĽƞĚŏĽĶŇĴŐĸŃĔŅĶıńĥĬŅŀŅěŅĶĵƢ 
 2,/ȮĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 
  ĴňĔŅĶėńħŏĸŊŀĔŀŅěŅĶĵƢŒľĴƞĨŅĴĶŃŏĭňĵĭŐĸŃľĸńĔŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵőħĵŀŅěŅĶĵƢŒľĴƞĪňŗěŃĽŀĬ
ĶŅĵĺŇĝŅĨŅĴľĸńĔĽŌĨĶĬňŘĨƟŀĚĴňĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĶŃħńĭĮĶŇĠĠŅőĪľĶŊŀ
ŏĪňĵĭŏĪƞŅĪňŗĴňĨŜŅŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢȮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336 
 2,0ȮĔŅĶŐĨƞĚĨńŘĚėĦŅěŅĶĵƢıŇŏĻļ 
  ĽŜŅľĶńĭŀŅěŅĶĵƢľĶŊŀįŌƟĭĶĶĵŅĵıŇŏĻļĩŊŀĺƞŅĴňėĺŅĴĽŜŅėńĠĴŅĔŏıĶŅŃěŃŏĮƦĬįŌƟĩƞŅĵĪŀħĮĶŃĽĭĔŅĶĦƢ
ĨĶĚěŅĔĔŅĶĮĢŇĭńĨŇĴŅŒľƟĔńĭĬńĔĻŉĔļŅȮħńĚĬńŘĬȮėĦŃĔŜŅľĬħĬőĵĭŅĵĺƞŅĔŉŗĚľĬŉŗĚĕŀĚĶŅĵĺŇĝŅĭńĚėńĭěŃĨƟŀĚĴň
ĔŅĶŏĝŇĠŀŅěŅĶĵƢıŇŏĻļľĶŊŀĺŇĪĵŅĔĶȮĴŅĭĶĶĵŅĵŀĵƞŅĚĬƟŀĵĺŇĝŅĸŃȮ1ȮĝńŗĺőĴĚȮŀŅěŅĶĵƢȮľĶŊŀįŌƟĭĶĶĵŅĵıŇŏĻļĬńŘĬ
œĴƞĺƞŅěŃĽŀĬĪńŘĚĶŅĵĺŇĝŅľĶŊŀĭŅĚĝńŗĺőĴĚěŃĨƟŀĚŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĨĶĚȮľĶŊŀĴňĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅ
ŏŀĔ 
 2,1ȮĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚėĦŅěŅĶĵƢŒĬĔŅĶĺŅĚŐįĬȮĔŅĶĨŇħĨŅĴŐĸŃĪĭĪĺĬľĸńĔĽŌĨĶ 
  ėĦŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃįŌƟĽŀĬȮěŃĨƟŀĚĮĶŃĝŋĴĶƞĺĴĔńĬŒĬĔŅĶĺŅĚŐįĬěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮĮĶŃŏĴŇĬįĸŐĸŃŒľƟėĺŅĴŏľŖĬĝŀĭĔŅĶĮĶŃŏĴŇĬįĸĪŋĔĶŅĵĺŇĝŅȮŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀŏĨĶňĵĴœĺƟĽŜŅľĶńĭ
ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĨĸŀħěĬĮĶŉĔļŅľŅĶŊŀŐĬĺĪŅĚĪňŗěŃĪŜŅŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĨŅĴľĸńĔĽŌĨĶŐĸŃœħƟĭńĦĤŇĨ
ŏĮƦĬœĮĨŅĴėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ 
 2,2ȮĔŅĶĭĶŇľŅĶȮĔŅĶĽƞĚŏĽĶŇĴȮŐĸŃĔŅĶıńĥĬŅŀŅěŅĶĵƢȮ&ħŌľĴĺħĪňŗȮ4ȮĔŅĶıńĥĬŅŀŅěŅĶĵƢ' 
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 3,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
 3,/ȮľĸńĔĽŌĨĶĴňĔŅĶŀŀĔŐĭĭȮėĺĭėŋĴȮĔŜŅĔńĭĔŅĶěńħĪŜŅĶŅĵĺŇĝŅĨƞŅĚŕȮŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮĶĺĴĩŉĚĴňȮȮ
ĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĕŅȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ 
 3,0ȮľĸńĔĽŌĨĶĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĪňŗŐĽħĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ
 3,1ȮľĸńĔĽŌĨĶĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶıńĥĬŅĺŇīňĔŅĶŏĶňĵĬĶŌƟĕŀĚĨńĺĬńĔĻŉĔļŅŏŀĚȮŐĸŃȮȮȮȮȮȮȮ
ĔŅĶĮĶŃŏĴŇĬŏıŊŗŀŏĮƦĬĕƟŀĴŌĸŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 
4,ȮĭŋėĸŅĔĶŐĸŃĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 4,/ȮĔŅĶĭĶŇľŅĶĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
  4,/,/ȮĔŅĶĔŜŅľĬħėŋĦĽĴĭńĨŇŏĜıŅŃĽŜŅľĶńĭĨŜŅŐľĬƞĚ 
  ȮȮȮȮȮȮȮĭŋėĸŅĔĶĽŅĵĽĬńĭĽĬŋĬėĺĶĴňĺŋĥŇĮĶŇĠĠŅĨĶňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĳŅĶŃĚŅĬĪňŗĶńĭįŇħĝŀĭ 
  4,/,0ȮĔŅĶŏıŇŗĴĪńĔļŃėĺŅĴĶŌƟŏıŊŗŀĔŅĶĮĢŇĭńĨŇĚŅĬ 
  ȮȮȮȮȮȮȮĭŋėĸŅĔĶĨƟŀĚŏĕƟŅŒěőėĶĚĽĶƟŅĚŐĸŃīĶĶĴĝŅĨŇĕŀĚľĸńĔĽŌĨĶŐĸŃěŃĨƟŀĚĽŅĴŅĶĩĭĶŇĔŅĶŒľƟ
ŀŅěŅĶĵƢĽŅĴŅĶĩŒĝƟĽŊŗŀĔŅĶĽŀĬœħƟŀĵƞŅĚĽŃħĺĔȮĞŉŗĚěŜŅŏĮƦĬĨƟŀĚŒľƟĴňĔŅĶİƗĔŀĭĶĴŏĜıŅŃĪŅĚȮŏĝƞĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĭŜŅĶŋĚĶńĔļŅŐĸŃŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚŀŋĮĔĶĦƢŏėĶŊŗŀĚĴŊŀĺŇěńĵȮŏĮƦĬĨƟĬ 
 4,0ȮĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
  ėĦŃěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃŏĚŇĬĶŅĵœħƟŏıŊŗŀěńħĞŊŘŀĨŜŅĶŅȮĽŊŗŀĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮőĽĨĪńĻĬŌĮĔĶĦƢȮŐĸŃĺńĽħŋėĶŋĳńĦĤƢĽŜŅľĶńĭĔŅĶĺŇěńĵȮŐĸŃėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏıňĵĚıŀȮŏıŊŗŀ
ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĝńŘĬŏĶňĵĬŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚ
ĬńĔĻŉĔļŅ 
 4,1ȮĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
  ėĦŃĴňėĺŅĴıĶƟŀĴħƟŅĬľĬńĚĽŊŀȮĨŜŅĶŅȮŐĸŃĔŅĶĽŊĭėƟĬįƞŅĬģŅĬĕƟŀĴŌĸőħĵĴňĽŜŅĬńĔľŀĽĴŋħĔĸŅĚĪňŗĴň
ľĬńĚĽŊŀħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶŐĸŃħƟŅĬŀŊŗĬŕȮĶĺĴĩŉĚģŅĬĕƟŀĴŌĸĪňŗěŃŒľƟĽŊĭėƟĬȮĽƞĺĬĶŃħńĭėĦŃĔŖĴňľĬńĚĽŊŀȮĨŜŅĶŅ
ŏĜıŅŃĪŅĚȮĬŀĔěŅĔĬňŘėĦŃĴňŀŋĮĔĶĦƢĪňŗŒĝƟĽĬńĭĽĬŋĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŀĵƞŅĚıŀŏıňĵĚ 
 4,2ȮĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
  ĮĶŃĽŅĬĚŅĬĔńĭĽŜŅĬńĔľŀĽĴŋħĔĸŅĚȮŒĬĔŅĶěńħĞŊŘŀľĬńĚĽŊŀȮŐĸŃĨŜŅĶŅĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀĭĶŇĔŅĶŒľƟ
ŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅȮŐĸŃŒĝƟĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŒĬĔŅĶĮĶŃĽŅĬĔŅĶěńħĞŊŘŀľĬńĚĽŊŀĬńŘĬ
ŀŅěŅĶĵƢįŌƟĽŀĬŐĨƞĸŃĶŅĵĺŇĝŅěŃĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŏĽĬŀŐĬŃĶŅĵĝŊŗŀľĬńĚĽŊŀȮĨĸŀħěĬĽŊŗŀŀŊŗĬŕȮĪňŗěŜŅŏĮƦĬ
ĬŀĔěŅĔĬňŘŀŅěŅĶĵƢıŇŏĻļĪňŗŏĝŇĠĴŅĽŀĬĭŅĚĶŅĵĺŇĝŅŐĸŃĭŅĚľńĺĕƟŀŀŅěȮĴňĽƞĺĬŒĬĔŅĶŏĽĬŀŐĬŃĶŅĵĝŊŗŀľĬńĚĽŊŀ
ĽŜŅľĶńĭŒľƟĽŜŅĬńĔľŀĽĴŋħĔĸŅĚěńħĞŊŘŀľĬńĚĽŊŀħƟĺĵȮŐĸŃĵńĚĽŅĴŅĶĩĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĪħĸŀĚĭŅĚĽƞĺĬœħƟĪňŗ
ĽĩŅĭńĬĬĺńĨĔĶĶĴŏĪėőĬőĸĵňœĪĵ+İĶńŗĚŏĻĽ 
 4,3ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
  ĴňŏěƟŅľĬƟŅĪňŗĮĶŃěŜŅľƟŀĚĽĴŋħĕŀĚĴľŅĺŇĪĵŅĸńĵȮĞŉŗĚěŃĮĶŃĽŅĬĚŅĬĔŅĶěńħĞŊŘŀěńħľŅľĬńĚĽŊŀŏıŊŗŀŏĕƟŅ
ĽŜŅĬńĔľŀĽĴŋħĔĸŅĚȮŐĸŃĪŜŅľĬƟŅĪňŗĮĶŃŏĴŇĬėĺŅĴıŀŏıňĵĚĕŀĚľĬńĚĽŊŀȮĨŜŅĶŅȮĬŀĔěŅĔĬňŘĴňŏěƟŅľĬƟŅĪňŗħƟŅĬőĽĨ
ĪńĻĬŀŋĮĔĶĦƢȮĞŉŗĚěŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŒĝƟĽŊŗŀĕŀĚŀŅěŅĶĵƢŐĸƟĺĵńĚĨƟŀĚĮĶŃŏĴŇĬėĺŅĴıŀŏıňĵĚŐĸŃȮȮȮȮȮȮȮ
ėĺŅĴĨƟŀĚĔŅĶŒĝƟĽŊŗŀĕŀĚŀŅěŅĶĵƢħƟĺĵȮőħĵĴňĶŅĵĸŃŏŀňĵħħńĚĨŅĶŅĚĨƞŀœĮĬňŘ 
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ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
ěńħŒľƟĴňľƟŀĚŏĶňĵĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĪňŗŏıňĵĭıĶƟŀĴŏıŊŗŀĽĬńĭĽĬŋĬĪńŘĚ
ĔŅĶĻŉĔļŅŒĬľƟŀĚŏĶňĵĬȮĬŀĔ
ľƟŀĚŏĶňĵĬȮŐĸŃŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟœħƟ
ħƟĺĵĨĬŏŀĚŀĵƞŅĚŏıňĵĚıŀĴň
ĮĶŃĽŇĪīŇĳŅı 

+ȮěńħŒľƟĴňľƟŀĚŏĶňĵĬĪňŗĴňėĺŅĴıĶƟŀĴ
ŒĝƟĚŅĬŀĵƞŅĚĮĶŃĽŇĪīŇĳŅıĪńŘĚŒĬ
ĔŅĶĽŀĬȮĔŅĶĭńĬĪŉĔŏıŊŗŀŏĨĶňĵĴ
ěńħĽĶƟŅĚĽŊŗŀĽŜŅľĶńĭĔŅĶĪĭĪĺĬ
ĔŅĶŏĶňĵĬ 

+ȮĶĺĭĶĺĴěńħĪŜŅĽĩŇĨŇěŜŅĬĺĬ
ŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĨƞŀľńĺ
ĬńĔĻŉĔļŅȮĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀȮ
ėĺŅĴŏĶŖĺĕŀĚĶŃĭĭŏėĶŊŀĕƞŅĵȮ
ĨƞŀľńĺĬńĔĻŉĔļŅ 

 +ȮěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĪħĸŀĚĪňŗĴňŏėĶŊŗŀĚĴŊŀĪńĬĽĴńĵ
ŐĸŃŏĮƦĬŏėĶŊŗŀĚĴŊŀĺŇĝŅĝňıŒĬ
ĶŃħńĭĽŅĔĸȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅ
ĽŅĴŅĶĩİƗĔĮĢŇĭńĨŇȮŐĸŃĽĶƟŅĚ
įĸĚŅĬĺŇěńĵĞŉŗĚĬńĔĻŉĔļŅ
ĽŅĴŅĶĩĻŉĔļŅĪħĸŀĚľŅ
ėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚ
ħƟĺĵěŜŅĬĺĬŐĸŃĮĶŃĽŇĪīŇĳŅı
ĪňŗŏľĴŅŃĽĴ 

+ȮěŜŅĬĺĬĬńĔĻŉĔļŅĸĚŏĶňĵĬŒĬĺŇĝŅ
ŏĶňĵĬĪňŗĴňĔŅĶİƗĔĮĢŇĭńĨŇħƟĺĵ
ŀŋĮĔĶĦƢĨƞŅĚŕȮ 

 +ȮěńħŒľƟĴňľƟŀĚĽĴŋħŒľƟĭĶŇĔŅĶĪńŘĚ
ľĬńĚĽŊŀȮĨŜŅĶŅȮŐĸŃĽŊŗŀħŇěŇĪńĸ
ŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĪńŘĚľƟŀĚĽĴŋħ
ĪŅĚĔŅĵĳŅıŐĸŃĪŅĚĶŃĭĭ
ŏľĴŊŀĬ 

+ȮĽĩŇĨŇĕŀĚěŜŅĬĺĬľĬńĚĽŊŀĨŜŅĶŅ
ŐĸŃĽŊŗŀħŇěŇĪńĸĪňŗĴňŒľƟĭĶŇĔŅĶŐĸŃ
ĽĩŇĨŇĔŅĶŒĝƟĚŅĬľĬńĚĽŊŀȮĨŜŅĶŅȮ
ĽŊŗŀħŇěŇĪńĸ 

 +ȮěńħŒľƟĴňŏėĶŊŗŀĚĴŊŀĪħĸŀĚȮŏĝƞĬȮ
ĶŃĭĭŐĴƞĕƞŅĵĕĬŅħŒľĠƞȮ
ŀŋĮĔĶĦƢȮŏėĶŊŀĕƞŅĵȮŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅĽŅĴŅĶĩİƗĔĮĢŇĭńĨŇĔŅĶ
ŒĬĔŅĶĭĶŇľŅĶĶŃĭĭ 

+ȮįĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ĬńĔĻŉĔļŅĨƞŀĔŅĶŒľƟĭĶŇĔŅĶ
ĪĶńıĵŅĔĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ĔŅĶĮĢŇĭńĨŇĔŅĶ 

 
5,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) 
   ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) ĕŀĚľĸńĔĽŌĨĶ 
ȮȮȮĝĬŇħĕŀĚĨńĺĭƞĚĝňŘȮ: ĔĶŃĭĺĬĔŅĶ 
ȮȮȮŏĔĦĤƢĴŅĨĶģŅĬȮ: ĶŃħńĭ 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
ĮƖĪňŗȮ
/ 
ĮƖĪňŗȮ
0 
ĮƖĪňȮ
1 
ĮƖĪňŗȮ
2 
ĮƖĪňŗȮ
3 

/,ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

P P P P  

0,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭ
ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

P P P P  

1,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬ
ĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

P P P P  

2,ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸ
ĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,
3ȮŐĸŃȮĴėŀ,4ȮĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬ
ŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

P P P P  

3,ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,5Ȯ
ĳŅĵŒĬȮ4.ȮĺńĬľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

P P P P  

4,ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶ
ŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħŒĬȮĴėŀ,1ȮŐĸŃȮĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ
03ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

P P P P  

5,ȮĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶ
ĽŀĬľĶŊŀĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,5ȮĮƖĪňŗįƞŅĬĴŅ 

 P P P  

6,ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅ
ħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

P P P P  

7,ȮŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀ
ĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

P P P P  

/.,ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶ
ıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 

P P P P  

//,ȮĶŃħńĭėĺŅĴĩŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

  P P P 

/0,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŏĜĸňŗĵœĴƞĬƟŀĵ
ĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

   P P 
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ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃŏĴŇĬȮŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 
/,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 /,/ȮĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  ĔĶŃĭĺĬĔŅĶĪňŗěŃŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĵŋĪīĻŅĽĨĶƢĪňŗĺŅĚŐįĬœĺƟŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĬńŘĬıŇěŅĶĦŅěŅĔĨńĺįŌƟŏĶňĵĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬěŃĨƟŀĚĮĶŃŏĴŇĬįŌƟŏĶňĵĬŒĬĪŋĔŕȮľńĺĕƟŀĺƞŅĴňėĺŅĴŏĕƟŅŒěľĶŊŀœĴƞȮ
őħĵŀŅěĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĵƞŀĵȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅȮĔŅĶŀĳŇĮĶŅĵőĨƟĨŀĭěŅĔĬńĔĻŉĔļŅȮ
ĔŅĶĨŀĭėŜŅĩŅĴĕŀĚĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮĞŉŗĚŏĴŊŗŀĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĪňŗĔĸƞŅĺĕƟŅĚĨƟĬŐĸƟĺȮĔŖėĺĶěŃĽŅĴŅĶĩ
ĮĶŃŏĴŇĬŏĭŊŘŀĚĨƟĬœħƟĺƞŅȮįŌƟŏĶňĵĬĴňėĺŅĴŏĕƟŅŒěľĶŊŀœĴƞȮľŅĔĺŇīňĔŅĶĪňŗŒĝƟœĴƞĽŅĴŅĶĩĪŜŅŒľƟįŌƟŏĶňĵĬŏĕƟŅŒěœħƟĔŖěŃĨƟŀĚĴň
ĔŅĶĮĶńĭŏĮĸňŗĵĬĺŇīňĽŀĬȮĔŅĶĪħĽŀĭĔĸŅĚĳŅėŏĶňĵĬŐĸŃĮĸŅĵĳŅėŏĶňĵĬěŃĽŅĴŅĶĩĝňŘœħƟĺƞŅįŌƟŏĶňĵĬĴňėĺŅĴŏĕƟŅŒě
ľĶŊŀœĴƞŒĬŏĬŊŘŀľŅĪňŗœħƟĽŀĬœĮȮľŅĔıĭĺƞŅĴňĮƤĠľŅĔŖěŃĨƟŀĚĴňĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
őŀĔŅĽĨƞŀœĮ 
 /,0ȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  ŒľƟĬńĔĻŉĔļŅœħƟĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬĪńŘĚħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
ĔŅĶĨĶĚĨƞŀŏĺĸŅȮĔŅĶĝňŘŐěĚŏĮƚŅľĴŅĵȮĺńĨĩŋĮĶŃĽĚėƢĶŅĵĺŇĝŅȮĝňŘŐěĚŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅȮŐĸŃĔŅĶŒĝƟ
ĽŊŗŀĔŅĶĽŀĬŒĬĪŋĔĶŅĵĺŇĝŅ 
 
0,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
 ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴĬńŘĬěŃĔĶŃĪŜŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔȮ1ȮĮƖȮőħĵŏĬƟĬĔŅĶĨŇħĨŅĴĮĶŃŏĴŇĬ
ĬńĔĻŉĔļŅĺƞŅĴňĕňħėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶĺŇěńĵĴŅĔĬƟŀĵŐėƞœľĬȮŐĸŃĵńĚŀƞŀĬħƟŀĵħƟŅĬŒħȮĞŉŗĚěŃĴňĔŅĶĶĺĭĶĺĴ
ĕƟŀĴŌĸĪńŘĚľĴħŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶȮĨĸŀħěĬĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅ 
 
1,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
 ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖȮĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗȮ5ȮĕƟŀȮ5Ȯőħĵ
ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĮĶŃĔŀĭħƟĺĵȮįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮėĬĪňŗœħƟĶńĭ
ĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵőħĵĴňŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬħńĚĬňŘ 
 
 ŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬ 

ėŃŐĬĬȮ/ ėŃŐĬĬȮ0 ėŃŐĬĬȮ1 
ĴňĔŅĶħŜŅŏĬŇĬĔŅĶėĶĭȮ3ȮĕƟŀĨŅĴ
ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 

ĴňĔŅĶħŜŅŏĬŇĬĔŅĶėĶĭȮ6ȮĕƟŀĨŅĴ
ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 

ĴňĔŅĶħŜŅŏĬŇĬĔŅĶėĶĭȮ/0ȮĕƟŀ 

 
 ĪńŘĚĬňŘȮĴľŅĺŇĪĵŅĸńĵœħƟĔŜŅľĬħŒľƟĪŋĔľĸńĔĽŌĨĶĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵȮŐĽħĚĔŅĶĮĶńĭĮĶŋĚħńĝĬň
ħƟŅĬĴŅĨĶģŅĬŐĸŃėŋĦĳŅıĔŅĶĻŉĔļŅŏĮƦĬĶŃĵŃŕȮŀĵƞŅĚĬƟŀĵĪŋĔŕȮ1ȮĮƖȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅľĸńĔĽŌĨĶ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔȮ1ȮĮƖ 
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2,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
 ěŅĔĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸěŃĪŜŅŒľƟĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴȮŐĸŃŒĬŐĨƞĸŃ
ĶŅĵĺŇĝŅȮĔĶĦňĪňŗıĭĮƤĠľŅĕŀĚĶŅĵĺŇĝŅĔŖĽŅĴŅĶĩĪňŗěŃħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅĬńŘĬŕȮœħƟĪńĬĪňĞŉŗĚĔŖěŃŏĮƦĬ
ĔŅĶĮĶńĭĮĶŋĚĵƞŀĵȮŒĬĔŅĶĮĶńĭĮĶŋĚĵƞŀĵĬńŘĬėĺĶĪŜŅœħƟĨĸŀħŏĺĸŅĪňŗıĭĮƤĠľŅȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪńŘĚ
ĜĭńĭĬńŘĬȮěŃĔĶŃĪŜŅĪŋĔȮ1ȮĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
įŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 
/,ȮŐįĬĳŌĴŇŐĽħĚėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚľĸńĔĽŌĨĶ 
0,ȮĶŅĵĸŃŏŀňĵħĔŅĶĔŜŅľĬħĶľńĽĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
1,ȮįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
2,ȮįĸĚŅĬĺŇĝŅĔŅĶŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
3,ȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭľĸńĔĽŌĨĶ 
4,ȮĶŅĵĸŃŏŀňĵħĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕľĸńĔĽŌĨĶ 
5,ȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮȮ
ı,Ļ,Ȯ034. 
6,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĔńĭŀĚėƢėĺŅĴĶŌƟĨŅĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮ
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 
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ĳŅėįĬĺĔľĴŅĵŏĸĕȮ/ 
ŐįĬĳŌĴŇŐĽħĚėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚľĸńĔĽŌĨĶ 
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ŐįĬĳŌĴŇŐĽħĚėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚľĸńĔĽŌĨĶ &ŐĭĭȮ/,/' 
(Program of Study for Doctoral Degree of Materials Engineering) 

 
 
ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
./.4054.3 1  ./.4054.3 9  ./.4054.3 9  ./.4054.3 9  ./.4054.3 9  ./.4054.3 9 

Dissertation  Dissertation  Dissertation  Dissertation 
 

Dissertation 
 

Dissertation 
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ŐįĬĳŌĴŇŐĽħĚėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚľĸńĔĽŌĨĶ &ŐĭĭȮ/,0' 
(Program of Study for Doctoral Degree of Materials Engineering) 

 
ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
./.4054.4 1  ./.4054.4 7  ./.4054.4 /.  ./.4054.4 /.  ./.4054.4 /.  ./.4054.4 /.  ./.4054.4 /.  ./.4054.4 /. 

Dissertation  Dissertation  Dissertation  Dissertation  Dissertation  Dissertation  Dissertation  Dissertation 
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ŐįĬĳŌĴŇŐĽħĚėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚľĸńĔĽŌĨĶ &ŐĭĭȮ0,/' 
(Program of Study for Doctoral Degree of Materials Engineering) 

 
 
ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
./.405..7 1&1+.+4'  010627XXX 1&1+.+4'  010627605 6  010627605 9  010627605 9  010627605 9 

Advanced Research Skills, 
Methodology and Proposal 

Writing 
 Elective Course in Materials  Dissertation  Dissertation 

 
Dissertation 

 
Dissertation 

     
010627XXX 1&1+.+4'  010627605 3           

Elective CourseȮin Materials  Dissertation      

    

     
010627XXX 1&1+.+4'              

General Elective Course        

    

 
) 
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ŐįĬĳŌĴŇŐĽħĚėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚľĸńĔĽŌĨĶ &ŐĭĭȮ0,0' 
(Program of Study for Doctoral Degree of Materials Engineering) 

 
ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
010627001 1&1+.+4'  010627002 1&1+.+4'  010627XXX 1&1+.+4'  010627606 10  010627606 10  010627606 10  010627606 10  010627606 10 

Thermodynamics and 
Kinetics of Materials 

 
Transport Phenomena in 

Materials Processing 
 

Elective Course in 
Materials 

 Dissertation  Dissertation  Dissertation  Dissertation  Dissertation 

               
010627003 1&1+.+4'  010627007 1&1+.+4'  010627XXX 1&1+.+4'                

Properties of Materials  
Advanced Research 
Skills, Methodology 
and Proposal Writing 

 Elective Course           

               
010627004 1&1+.+4'  010627XXX 1&1+.+4'  010627606 2                
Advanced Techniques 

for Materials 
Characterization 

 
Elective Course in 

Materials 
 Dissertation           
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ĳŅėįĬĺĔľĴŅĵŏĸĕȮ0 
ĶŅĵĸŃŏŀňĵħĔŅĶĔŜŅľĬħĶľńĽĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
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ĶŅĵĸŃŏŀňĵħĔŅĶĔŜŅľĬħĶľńĽĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
 ŏĔĦĤƢĔŅĶĔŜŅľĬħĶľńĽĺŇĝŅŒĬľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭŜĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋĕŀĚĳŅėĺŇĝŅ
ĺŇĻĺĔĶĶĴĺńĽħŋŐĸŃŏĪėőĬőĸĵňĔŅĶįĸŇĨŏĮƦĬħńĚĬňŘ 
 
. / . 4 X X X X X 

 
ŏĮƦĬĔŅĶěńħĸŜŅħńĭĶŅĵĺŇĝŅĪňŗěńħŒľƟŏĶňĵĬĨŅĴľĴĺħĺŇĝŅőħĵ
ŏĶŇŗĴěŅĔȮ./ȮŏĮƦĬĨƟĬœĮ 
 
 
ŐĪĬĔĸŋƞĴĺŇĝŅ-ľĴĺħĺŇĝŅ-ŐĕĬĚĺŇĝŅ 
.ȮėŊŀȮľĴĺħĺŇĝŅĭńĚėńĭ 
/ȮėŊŀȮĔĸŋƞĴĺŇĝŅĺńĽħŋıŀĸŇŏĴŀĶƢ 
0ȮėŊŀȮĔĸŋƞĴĺŇĝŅĺńĽħŋőĸľŃ 
2ȮėŊŀȮĔĸŋƞĴĺŇĝŅĺńĽħŋįĽĴ 
3ȮėŊŀȮĔĸŋƞĴĺŇĝŅŏĸŊŀĔĪńŗĺœĮ 
4ȮėŊŀȮĺŇĝŅĺŇĪĵŅĬŇıĬīƢ 
 
 
ŐĪĬĶŃħńĭĔŅĶĻŉĔļŅ 
1ȮėŊŀȮĮĶŇĠĠŅĨĶň 
3ȮėŊŀȮĮĶŇĠĠŅőĪ 
5ȮėŊŀȮĮĶŇĠĠŅŏŀĔ 
 
 
ŐĪĬĽŅĕŅĺŇĝŅ 
/ȮėŊŀȮŏĪėőĬőĸĵňĔŅĶįĸŇĨ 
0ȮėŊŀȮĺŇĻĺĔĶĶĴĺńĽħŋ 
 
 
ŐĪĬĳŅėĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋŐĸŃŏĪėőĬőĸĵňĔŅĶįĸŇĨ 
 
ŐĪĬėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
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ĳŅėįĬĺĔľĴŅĵŏĸĕȮ1 
įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
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įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ 

 ȮȮȮĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅěŅĔľĸńĔĽŌĨĶěŃĴňįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮ(Expected Learning 
Outcome) ħńĚĬňŘ 

1. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĕńŘĬĽŌĚĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋȮŏıŊŗŀėŇħȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢŐĸŃ
ĮĶńĭĮĶŋĚĮĶŃŏħŖĬĺŇěńĵœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ 

2. ĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚĨĸŀħĝňĺŇĨȮŏıŊŗŀıńĥĬŅĪńĔļŃĨƞŅĚŕȮŒľƟŏĪƞŅĪńĬĔńĭĕƟŀĴŌĸȮėĺŅĴĶŌƟȮ
ŐĸŃŏĪėőĬőĸĵňŒľĴƞŕȮŀĵŌƞŏĽĴŀ 

3. ĽŅĴŅĶĩĽĶƟŅĚĽĶĶėƢŐĸŃŏįĵŐıĶƞįĸĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıŒĬĶŃħńĭĬŅĬŅĝŅĨŇ 
4. ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬĔŅĶĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃœħƟȮĶĺĴĩŉĚĴňėĺŅĴŏĮƦĬįŌƟĬŜŅŒĬĔŅĶ
ĪŜŅĚŅĬŏĮƦĬĪňĴĪňŗħň 

5. ĴňĪńĔļŃŒĬĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟȮĶĺĴĩŉĚĔŅĶŒľƟėŜŅŐĬŃĬŜŅŐĸŃĕƟŀĴŌĸŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴĺńĽħŋœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĪńŘĚĪńĔļŃĔŅĶĬŜŅŏĽĬŀȮŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬ 
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ĳŅėįĬĺĔľĴŅĵŏĸĕȮ2 
įĸĚŅĬĺŇĝŅĔŅĶŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
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ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
1. ħĶ,ĳŌĨŇĬńĬĪƢȮŏŀŊŘŀĺĚļƢĽŋĺĶĶĦ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇěńĵ 

1) Uawongsuwan, P., et al. (2016). ŴQrsbwȮmlȮ_bfcqgtcȮnpmncprwȮmdȮglqcprȮglhcargmlȮ
molded glass fiber reinforced polypropylene composites.ŵ Energy Procedia. 89. 291-
298. 

2) Uawongsuwan, P., et al. (2016). ŴThe effect of processing parameter on mechanical 
properties of short glass fiber reinforced polyoxymethylene composite by direct fiber 
feeding injection molding process.ŵ Energy Procedia. 89. 255-263. 

3) Uawongsuwan, P., et al. (2016). ŴInterfacial shear strength of glass fiber reinforced 
polymer composites by the modified Rule of Mixture and Kelly-Tyson model.ŵ 
Energy Procedia. 89. 328-334. 

4) Uawongsuwan, P., Yang, Y., and Hamada, H. (2015). ŴLong jute fiberȤreinforced 
polypropylene composite: Effects of jute fiber bundle and glass fiber hybridization.ŵ 
Journal of Applied Polymer Science. 132(15). 

5) Uawongsuwan, P., et al. (2013). ŴEffect of molding condition and pellets material on 
the weld property of injection molded jute/polylactic acid.ŵ Polymer Engineering & 
Science. 53(8). 1657-1666. 

6) Uawongsuwan, P., et al. (2013). ŴImpact property of flexible epoxy treated natural 
fiber reinforced PLA composites.ŵ Energy Procedia. 34. 839-847. 

7) Uawongsuwan, P., et al. (2013). ŴMechanical property of surface modified natural 
fiber reinforced PLA biocomposites.ŵ Energy Procedia. 34. 664-672. 

 
0,ȮįĻ,ħĶ,īĬĳńĔļƢȮŏĴīĬŅĺŇĬ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇěńĵ 

1) Metanawin, T., et al. (2015). ŴThe photocatalytic activities of nano-titanium dioxide 
on the cotton fabrics for self-cleaning properties.ŵ The International Journal of 
Advanced Culture Technology. 3(1). 129-137. 

2) Panutumrong, P., Metanawin, T., and Metanawin, S. (2015). ŴThe effect of 
carboxymenthyl cellulose in PP fibers for dye absorption ability.ŵ The International 
Journal of Advanced Culture Technology. 3(1). 52-60. 

3) Panutumrong, P., Metanawin, T., and Metanawin, S. (2015). ŴThe effect of nano-Zinc 
oxide on the self-cleaning properties of cotton fabrics for textile application.ŵ The 
International Journal of Advanced Culture Technology. 3(1). 13-20. 

4) Panutumrong, P., Metanawin, S., and Metanawin, T. (2015). ŴThe effect of nano-
titanium dioxide on the self-cleaning properties of TiO2-PP composite fibers.ŵ The 
International Journal of Advanced Culture Technology. 3(2). 25-33. 
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5) Metanawin, T., Jamjumrus, A., and Metanawin, S. (2015). ŴMorphology, mechanical 
and thermal properties of PBT-TiO2 polymer nanocomposite.ŵ In MATEC Web of 
Conferences. (Vol. 30). 01012. EDP Sciences. 

6) Metanawin, S., Pengrung, P., and Metanawin, T. (2015). ŴRfcȮcddcarqȮmdȮamsnjgleȮ
agents on the mechanical and thermal properties of eucalyptus flour/HDPE 
composite.ŵ In MATEC Web of Conferences. (Vol. 30). 01011. EDP Sciences. 

 
1,ȮįĻ,ħĶ,īĬĻńĔħŇśȮĬŇĸĽĬīŇ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇěńĵ 

1) Nilsonthi, T. &0./3',ȮŴEffects of polishing direction on the adhesion behavior of 
thermal oxide scales on AISI 22/ stainless qrccjȮkc_qspcbȮ`wȮ_ȮrclqgjcȮrcqr,ŵ Applied 
Mechanics and Materials. 577+6... 2/1+2/5,Ȯ 

2) Nilsonthi, T. &0./3',ȮŴDetermination of mechanical adhesion energy of thermal oxide 
scales on steel produced from medium anbȮrfglȮqj_`qȮsqgleȮrclqgjcȮrcqr,ŵ Key 
Engineering Materials. 436. /.4+//.,Ȯ 

3) Nilsonthi, T., crȮ_j,Ȯ&0./2',ȮŴMvgb_rgmlȮmdȮqimulated recycled steels with .,01 and /,.1 
wt.% Si in Ar-0.#H0O at 7.. °A,ŵ Corrosion Science. 65. /./+//., 

4) Nilsonthi, T., crȮ_j,Ȯ&0./1',ȮŴ?bfcqgmlȮmdȮrfcpk_jȮmvgbcȮqcales on hot-rolled 
contclrgml_jȮ_lbȮpcawajcbȮqrccjq,ŵȮOxidation of Metals. 57. 103+113,ȮȮȮȮȮ 

5) Nilsonthi, T., crȮ_j,Ȯ&0./0',ȮŴCddcarȮmdȮqilicon on formation and mechanical adhesion 
of thermal oxide scale grown on low carbon steels in a hot-pmjjgleȮjglc,ŵ Steel 
Research International. 987-990. 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
/,ȮįĻ,ħĶ,ĔŇĨĨŇĝńĵȮĲƤĔıńĬīŋƢ 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇěńĵ 

1) Thonondaeng, T., Fakpan, K., and Eidhed, K. &0./4',ȮŴDissimilar metals welding of cp 
titanium to 304 stainless steel using GTAW process,ŵ Applied Mechanics and 
Materials. 848. 43-47. 
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2,ȮŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 
ȮȮȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴňėĺŅĴĪńĬĽĴńĵŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢŒĬĮƤěěŋĭńĬȮŐĸŃĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ 
3,ȮĽŅĶŃŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 
 3,/ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
/,ȮĬŅĵĔŇĨĨŇĝńĵȮĲƤĔıńĬīŋƢ 
0,ȮĬŅĵīĬĻńĔħŇśȮĬŇĸĽĬīŇ 
1,ȮĬŅĵĦńĢģıĚĻƢȮĽŀĬĽŋĺŇĪĵƢ 
2,ȮĬŅĵīŜŅĶĚĽŇĬȮĽŇĶŇıĚļƢĽĔŋĸ 
3,ȮĬŅĵĔķĨīňȮŏŀňĵħŏľĨŋ 

/,ȮĬŅĵĳŌĨŇĬńĬĪƢȮŏŀŊŘŀĺĚļƢĽŋĺĶĶĦ 
0,ȮĬŅĵīĬĳńĔļƢȮŏĴīĬŅĺŇĬ 
1,ȮĬŅĵīĬĻńĔħŇśȮĬŇĸĽĬīŇ 
 

 
 3,0ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃĵĔŏĸŇĔĔĸŋƞĴĶŅĵĺŇĝŅŏĸŊŀĔȮħńĚĬňŘ 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 
ȮȮȮȮȮŐĕĬĚĺŇĝŅıŀĸŇŏĴŀĶƢ 
ȮȮȮȮȮŐĕĬĚĺŇĝŅőĸľŃ 
ȮȮȮȮȮŐĕĬĚĺŇĝŅŏĞĶŅĴŇĔ 
ȮȮȮȮȮŐĕĬĚĺŇĝŅĺńĽħŋįĽĴ 

ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋ 
ȮȮȮȮȮĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋıŀĸŇŏĴŀĶƢ 
ȮȮȮȮȮĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋőĸľŃ 
ȮȮȮȮȮĵĔŏĸŇĔ 
ȮȮȮȮȮĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋįĽĴ 

 
 3,1ȮĔŅĶĵĔŏĸŇĔĶŅĵĺŇĝŅ 
  +ȮĵĔŏĸŇĔĺŇĝŅĭńĚėńĭȮȮ3ȮĺŇĝŅ 
  +ȮĵĔŏĸŇĔĺŇĝŅŏĸŊŀĔȮ/4ȮĺŇĝŅ 
 
 3,2ȮĔŅĶŏıŇŗĴĶŅĵĺŇĝŅ 
  +ȮŏıŇŗĴĺŇĝŅĭńĚėńĭȮ/ȮĺŇĝŅ 
  +ȮŏıŇŗĴĺŇĝŅŏĸŊŀĔȮȮ6ȮĺŇĝŅ 
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4,ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĳŅĵľĸńĚĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕȮŏĴŊŗŀŏĪňĵĭĔńĭőėĶĚĽĶƟŅĚŏħŇĴŐĸŃŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮĕŀĚĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ 
ŐĭĭȮ/,/ 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ ŏĔĦĤƢĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ őėĶĚĽĶƟŅĚŏħŇĴ őėĶĚĽĶƟŅĚŒľĴƞ 
ĺŇĪĵŅĬŇıĬīƢ œĴƞĬƟŀĵĔĺƞŅȮ26ȮľĬƞĺĵĔŇĨ 26ȮľĬƞĺĵĔŇĨ 26ȮľĬƞĺĵĔŇĨ 
ĽńĴĴĬŅ(  0ȮľĬƞĺĵĔŇĨ + 

ľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ26ȮľĬƞĺĵĔŇĨ 26ȮľĬƞĺĵĔŇĨ 26ȮľĬƞĺĵĔŇĨ 
(ȮœĴƞĬńĭľĬƞĺĵĔŇĨŒĬĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 
ŐĭĭȮ/,0 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ ŏĔĦĤƢĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ őėĶĚĽĶƟŅĚŏħŇĴ őėĶĚĽĶƟŅĚŒľĴƞ 
ĺŇĪĵŅĬŇıĬīƢ œĴƞĬƟŀĵĔĺƞŅȮ50ȮľĬƞĺĵĔŇĨ 50ȮľĬƞĺĵĔŇĨ 50ȮľĬƞĺĵĔŇĨ 
ĽńĴĴĬŅ(  2ȮľĬƞĺĵĔŇĨ + 

ľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ50ȮľĬƞĺĵĔŇĨ 50ȮľĬƞĺĵĔŇĨ 50ȮľĬƞĺĵĔŇĨ 
(ȮœĴƞĬńĭľĬƞĺĵĔŇĨŒĬĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ŐĭĭȮ0,/ 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ ŏĔĦĤƢĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ őėĶĚĽĶƟŅĚŏħŇĴ őėĶĚĽĶƟŅĚŒľĴƞ 
ĻŉĔļŅĶŅĵĺŇĝŅ œĴƞĬƟŀĵĔĺƞŅȮ/0ȮľĬƞĺĵĔŇĨ /0ȮľĬƞĺĵĔŇĨ /0ȮľĬƞĺĵĔŇĨ 
ĺŇĪĵŅĬŇıĬīƢ œĴƞĬƟŀĵĔĺƞŅȮ14ȮľĬƞĺĵĔŇĨ 14ȮľĬƞĺĵĔŇĨ 14ȮľĬƞĺĵĔŇĨ 
ĽńĴĴĬŅ(  0ȮľĬƞĺĵĔŇĨ + 

ľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ26ȮľĬƞĺĵĔŇĨ 26ȮľĬƞĺĵĔŇĨ 26ȮľĬƞĺĵĔŇĨ 
(ȮœĴƞĬńĭľĬƞĺĵĔŇĨŒĬĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 
ŐĭĭȮ0,0 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ ŏĔĦĤƢĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ őėĶĚĽĶƟŅĚŏħŇĴ őėĶĚĽĶƟŅĚŒľĴƞ 
ĻŉĔļŅĶŅĵĺŇĝŅ œĴƞĬƟŀĵĔĺƞŅȮ02ȮľĬƞĺĵĔŇĨ 02ȮľĬƞĺĵĔŇĨ 02ȮľĬƞĺĵĔŇĨ 
ĺŇĪĵŅĬŇıĬīƢ œĴƞĬƟŀĵĔĺƞŅȮ26ȮľĬƞĺĵĔŇĨ 26ȮľĬƞĺĵĔŇĨ 26ȮľĬƞĺĵĔŇĨ 
ĽńĴĴĬŅ(  2ȮľĬƞĺĵĔŇĨ + 

ľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ50ȮľĬƞĺĵĔŇĨ 50ȮľĬƞĺĵĔŇĨ 50ȮľĬƞĺĵĔŇĨ 
(ȮœĴƞĬńĭľĬƞĺĵĔŇĨŒĬĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 
 
 
 
 
 



  Ĵėŀ. 2 
 

89 
 

 5,ȮŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
 7.1 ĝŊŗŀľĸńĔĽŌĨĶŐĸŃĝŊŗŀĮĶŇĠĠŅ 
 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 
Doctor of Philosophy Program in Materials Engineering 
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
Doctor of Philosophy (Materials Engineering) 
Ph.D. (Materials Engineering) 

ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 
Doctor of Philosophy Program in Materials Engineering 
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴĺńĽħŋ' 
Doctor of Philosophy (Materials Engineering) 
Ph.D. (Materials Engineering) 

 
 7.2ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ŐĭĭȮ/,/ ŐĭĭȮ/,/ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 26ȮľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 26ȮľĬƞĺĵĔŇĨ 
ľĴĺħĺŇĝŅĭńĚėńĭ 26ȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅĭńĚėńĭ 26ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĪĵŅĬŇıĬīƢ 26ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĪĵŅĬŇıĬīƢ 26ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅĭńĚėńĭœĴƞĬńĭľĬƞĺĵĔŇĨ 0ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĝŅĭńĚėńĭœĴƞĬńĭľĬƞĺĵĔŇĨ + 
ŐĭĭȮ/,0 ŐĭĭȮ/,0 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 50ȮľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 50ȮľĬƞĺĵĔŇĨ 
ľĴĺħĺŇĝŅĭńĚėńĭ 50ȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅĭńĚėńĭ 50ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĪĵŅĬŇıĬīƢ 50ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĪĵŅĬŇıĬīƢ 50ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅĭńĚėńĭœĴƞĬńĭľĬƞĺĵĔŇĨ 0ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĝŅĭńĚėńĭœĴƞĬńĭľĬƞĺĵĔŇĨ + 
    9
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ŐĭĭȮ0,/ ŐĭĭȮ0,/ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 26ȮľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 26ȮľĬƞĺĵĔŇĨ 
ľĴĺħĺŇĝŅĭńĚėńĭ 14ȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅĭńĚėńĭ 17ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĪĵŅĬŇıĬīƢ 14ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĪĵŅĬŇıĬīƢ 14ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅĭńĚėńĭ  ȮȮȮĺŇĝŅĭńĚėńĭ 1ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅĭńĚėńĭœĴƞĬńĭľĬƞĺĵĔŇĨ 0ȮľĬƞĺĵĔŇĨ   
ľĴĺħĺŇĝŅŏĸŊŀĔ /0ȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅŏĸŊŀĔ 7ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 7ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋ Ȯ4ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅŏĸŊŀĔĪńŗĺœĮ 1ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĝŅŏĸŊŀĔĪńŗĺœĮ Ȯ1ȮľĬƞĺĵĔŇĨ 
ŐĭĭȮ0,0 ŐĭĭȮ0,0 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 50ȮľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 50ȮľĬƞĺĵĔŇĨ 
ľĴĺħĺŇĝŅĭńĚėńĭ 4/ȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅĭńĚėńĭ 41ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĪĵŅĬŇıĬīƢ 26ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĪĵŅĬŇıĬīƢ 26ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅĭńĚėńĭ /1ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĝŅĭńĚėńĭ /3ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅĭńĚėńĭœĴƞĬńĭľĬƞĺĵĔŇĨ   4ȮľĬƞĺĵĔŇĨ   
ľĴĺħĺŇĝŅŏĸŊŀĔ //ȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅŏĸŊŀĔ 7ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅŏĸŊŀĔŏĜıŅŃŐĕĬĚ 4ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋ ȮȮ4ȮľĬƞĺĵĔŇĨ 
ȮȮȮĺŇĝŅŏĸŊŀĔĪńŗĺœĮ 3ȮľĬƞĺĵĔŇĨ ȮȮȮĺŇĝŅŏĸŊŀĔĪńŗĺœĮ ȮȮ1ȮľĬƞĺĵĔŇĨ 
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ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶľńĽĶŅĵĺŇĝŅȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 

 
ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
 ŐĭĭȮ/,/   ŐĭĭȮ/,/  
 ľĴĺħĺŇĝŅĭńĚėńĭ   ľĴĺħĺŇĝŅĭńĚėńĭ  

./.4054.1 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ1 
(Materials Engineering Seminar III) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

./.4054.4 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ4 
(Materials Engineering Seminar IV) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010625605 ĺŇĪĵŅĬŇıĬīƢ ŐĭĭȮ/,/ 
(Dissertation) 

48 0106254.5 ĺŇĪĵŅĬŇıĬīƢ 
(Dissertation) 

48 

 ŐĭĭȮ/,2   ŐĭĭȮ/,2  
 ľĴĺħĺŇĝŅĭńĚėńĭ   ľĴĺħĺŇĝŅĭńĚėńĭ  

010625601 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ1 
(Materials Engineering Seminar I) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010625600 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ0 
(Materials Engineering Seminar II) 

/&.+1+/' 
 

ĵĔŏĸŇĔĶŅĵĺŇĝŅ 
 

 

./.4054.1 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ1 
(Materials Engineering Seminar III) 

/&.+1+/' 
 

ĵĔŏĸŇĔĶŅĵĺŇĝŅ 
 

 

./.4054.4 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ4 
(Materials Engineering Seminar IV) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010625606 ĺŇĪĵŅĬŇıĬīƢ ŐĭĭȮ/,0 
(Dissertation) 

502 0106254.4 ĺŇĪĵŅĬŇıĬīƢ 
(Dissertation) 

50 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 ŐĭĭȮ0,/   ŐĭĭȮ0,/  
 ľĴĺħĺŇĝŅĭńĚėńĭ   ľĴĺħĺŇĝŅĭńĚėńĭ  

./.4054.1 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ1 
(Materials Engineering Seminar III) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

./.4054.4 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ4 
(Materials Engineering Seminar IV) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

 ŏıŇŗĴĶŅĵĺŇĝŅ  ./.405..7 ĪńĔļŃĔŅĶĪŜŅĺŇěńĵȮĶŃŏĭňĵĭĺŇīňĺŇěńĵȮŐĸŃĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵĕńŘĬĽŌĚ 
(Advanced Research Skills, Methodology and Proposal Writing) 

1&1+.+4' 

010625605 ĺŇĪĵŅĬŇıĬīƢ ŐĭĭȮ0,/ 
(Dissertation) 

14 0106254.5 ĺŇĪĵŅĬŇıĬīƢ 
(Dissertation) 

14 

 ľĴĺħĺŇĝŅŏĸŊŀĔ 
ŐĕĬĚĺŇĝŅıŀĸŇŏĴŀĶƢ 

  ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋıŀĸŇŏĴŀĶƢ 

 

010625/./ ĶňőŀőĸĵňĕŀĚıŀĸŇŏĴŀĶƢ 
(Rheology of Polymers) 

1&1+.+4' 010625/./ ĶňőŀőĸĵňĕŀĚıŀĸŇŏĴŀĶƢ 
(Rheology of Polymers) 

1&1+.+4' 

010627102 ĔŅĶįĸŇĨıŀĸŇŏĴŀĶƢ 
(Manufacturing of Polymers) 

1&1+.+4' 010627102 ĔŅĶįĸŇĨıŀĸŇŏĴŀĶƢ 
(Manufacturing of Polymers) 

1&1+.+4' 

010627103 ĔŅĶįĸŇĨĕŀĚıŀĸŇŏĴŀĶƢĕńŘĬĽŌĚ 
(Advanced Manufacturing of Polymers) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627104 ĽĴĭńĨŇĪŅĚĔĸŐĸŃĔŅĶŏĽňĵľŅĵŒĬıŀĸŇŏĴŀĶƢ 
(Mechanical Properties and Failure in Polymers) 

1&1+.+4' 010627104 ĽĴĭńĨŇĪŅĚĔĸŐĸŃĔŅĶŏĽňĵľŅĵŒĬıŀĸŇŏĴŀĶƢ 
(Mechanical Properties and Failure in Polymers) 

1&1+.+4' 

010627105 ŀŇĸŅĽőĨŏĴŀĶƢ 
(Elastomers) 

1&1+.+4' 010627105 ŀŇĸŅĽőĨŏĴŀĶƢ 
(Elastomers) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627108 ĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 
(Polymer Synthesis) 

1&1+.+4' 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333'Ȯ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 ŐĭĭȮ0,/Ȯ&Ĩƞŀ'   ŐĭĭȮ0,/Ȯ&Ĩƞŀ'  

 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ŐĕĬĚĺŇĝŅıŀĸŇŏĴŀĶƢȮ&Ĩƞŀ' 

  
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋıŀĸŇŏĴŀĶƢȮ&Ĩƞŀ' 

 

./.405/.4 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢ 1 
(Selected Topics in Polymers I) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

./.405/.7 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢ 2 
(Selected Topics in Polymers II) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627109 ĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚıŀĸŇŏĴŀĶƢ 
(Polymer Characterizatoin) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627110 ĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃėĺŅĴŏĽĩňĵĶĕŀĚıŀĸŇŏĴŀĶƢ 
(Degradation and Stability of Polymer) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627111 ĺńĽħŋıŀĸŇŏĴŀĶƢœŁĭĶŇħ 
(Hybrid Polymers) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  0106271/0 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢ 1 
(Selected Topics in Polymers I) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627111 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢ 2 
(Selected Topics in Polymers II) 

1&1+.+4' 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333'Ȯ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
 ŐĭĭȮ0,/Ȯ&Ĩƞŀ'   ŐĭĭȮ0,/Ȯ&Ĩƞŀ'  

 ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ'   ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ'  
 ŐĕĬĚĺŇĝŅőĸľŃ   ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋőĸľŃ  
010627201 őĸľŃĺŇĪĵŅĔŅĵĳŅı 

(Physical Metallurgy) 
1&1+.+4' 010627201 őĸľŃĺŇĪĵŅĔŅĵĳŅı 

(Physical Metallurgy) 
1&1+.+4' 

010627202 ĔĸœĔėĺŅĴŏĽňĵľŅĵŒĬĶŃĭĭőĸľŃ 
(Failure Mechanisms in Metallic Systems) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

./.4050.1 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬ 
(Heat Treatment) 

1&1+.+4' ./.4050.1 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬ 
(Heat Treatment) 

1&1+.+4' 

010627204 ĔŅĶįĸŇĨőĸľŃ 
(Metal Production) 

1&1+.+4' 010627204 ĔŅĶįĸŇĨőĸľŃ 
(Metal Production) 

1&1+.+4' 

010627205 ĔŅĶįĸŇĨőĸľŃĶŌĮıĶĶĦ 
(Wrought Metal Processing) 

1&1+.+4' 010627205 ĔŅĶįĸŇĨőĸľŃĶŌĮıĶĶĦ 
(Wrought Metal Processing) 

1&1+.+4' 

010627206 ĔŅĶľĸƞŀőĸľŃ 
(Casting of Metals) 

1&1+.+4' 010627206 ĔŅĶľĸƞŀőĸľŃ 
(Casting of Metals) 

1&1+.+4' 

010627207 őĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ 
(Non-ferrous Metals) 

1&1+.+4' 010627207 őĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ 
(Non-ferrous Metals) 

1&1+.+4' 

010627208 ŏľĸŖĔĔĸƟŅ 
(Steel) 

1&1+.+4' 010627208 ŏľĸŖĔĔĸƟŅ 
(Steel) 

1&1+.+4' 

010627209 ĺŇĻĺĔĶĶĴįŇĺ 
(Surface Engineering) 

1&1+.+4' 010627209 ĺŇĻĺĔĶĶĴıŊŘĬįŇĺ 
(Surface Engineering) 

1&1+.+4' 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 
ŐĭĭȮ0,/Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 

  
ŐĭĭȮ0,/Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 

 

 ŐĕĬĚĺŇĝŅőĸľŃȮ&Ĩƞŀ'   ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋőĸľŃȮ&Ĩƞŀ'  
./.4050/. ĔŅĶĔńħĔĶƞŀĬőĸľŃĕńŘĬĽŌĚ 

(Advanced Metallic Corrosion) 
1&1+.+4' ./.4050/. ĔŅĶĔńħĔĶƞŀĬőĸľŃĕńŘĬĽŌĚ 

(Advanced Metallic Corrosion) 
1&1+.+4' 

010627211 ĔŅĶĨĶĺěĽŀĭŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬőĸľŃ 
(Metallic Corrosion Testing and Protection) 

1&1+.+4' 010627211 ĔŅĶĨĶĺěĽŀĭŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬőĸľŃ 
(Metallic Corrosion Testing and Protection) 

1&1+.+4' 

010627212 ŀŀĔĞŇŏħĝńĬĪňŗŀŋĦľĳŌĴŇĽŌĚ 
(High Temperature Oxidation) 

1&1+.+4' 010627212 ŀŀĔĞŇŏħĝńĬĪňŗŀŋĦľĳŌĴŇĽŌĚ 
(High Temperature Oxidation) 

1&1+.+4' 

010627213 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ/ 
(Selected Topics in Metallic Materials I) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627214 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ2 
(Selected Topics in Metallic Materials II) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

 ŏıŇŗĴĶŅĵĺŇĝŅ  ./.405013 őĸľŃįĚĺŇĪĵŅ 
(Powder Metallurgy)Ȯ 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627214 ĔŅĶŏėĸŊŀĭįŇĺĪňŗŀŋĦľĳŌĴŇĽŌĚ 
(High-Temperature Coating) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  0106272/5 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĕŀĚĺńĽħŋ 
(Fracture Mechanics of Materials) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627216 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ/ 
(Selected Topics in Metallic Materials I) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627217 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ2 
(Selected Topics in Metallic Materials II) 

1&1+.+4' 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 
ŐĭĭȮ0,/Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ŐĝĬĚĺŇĝŅŏĞĶŅĴŇĔ 

  
ŐĭĭȮ0,/Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĵĔŏĸŇĔŐĕĬĚĺŇĝŅ 

 

010627301 ĔĶĶĴĺŇīňįĚ 
(Powder Processing) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627302 ĽĴĭńĨŇĕŀĚĺńĽħŋŏĞĶŅĴŇĔŒĬĚŅĬĺŇĻĺĔĶĶĴ 
(Properties of Engineering Ceramic Materials) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627303 ŏĞĶŅĴŇĔĽŜŅľĶńĭĚŅĬĺŇĻĺĔĶĶĴŒĬŀŋĨĽŅľĔĶĶĴ 
(Engineering Ceramics in Industry) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627303 ŏĞĶŅĴŇĔĽŜŅľĶńĭĚŅĬĺŇĻĺĔĶĶĴŒĬŀŋĨĽŅľĔĶĶĴ 
(Engineering Ceramics in Industry) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627304 ĽĴĭńĨŇĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚŏĞĶŅĴŇĔ 
(Electronic Properties of Ceramics) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627305 ŏĞĶŅĴŇĔŏĝŇĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŏĝŇĚĪńĻĬĻŅĽĨĶƢ 
(Electronic and Optical Ceramics) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627306 ĺńĽħŋŐĴƞŏľĸŖĔ 
(Magnetic Materials) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627307 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴŏĞĶŅĴŇĔȮ/ 
(Selected Topics in Ceramics I) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627308 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴŏĞĶŅĴŇĔȮ2 
(Selected Topics in Ceramics II) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 
ŐĭĭȮ0,/Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ŐĝĬĚĺŇĝŅĺńĽħŋįĽĴ 

  
ŐĭĭȮ0,/Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋįĽĴ 

 

010627401 ĺńĽħŋįĽĴŏĽĶŇĴŐĶĚ 
(Reinforced Composite Materials) 

1&1+.+4' 010627201 ĺńĽħŋŏĽĶŇĴŐĶĚ 
(Reinforcing Materials) 

1&1+.+4' 

010627402 ĔĶĶĴĺŇīňĔŅĶįĸŇĨĺńĽħŋįĽĴ 
(Composite Processing) 

1&1+.+4' 010627202 ĔĶĶĴĺŇīňĔŅĶįĸŇĨĺńĽħŋįĽĴ 
(Composite Processing) 

1&1+.+4' 

./.4052.1 ĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋįĽĴ 
(Mechanics of Composites) 

1&1+.+4' ./.4052.1 ĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋįĽĴ 
(Mechanics of Composites) 

1&1+.+4' 

010627404 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴĺńĽħŋįĽĴȮ/ 
(Selected Topics in Composites I) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627403 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴĺńĽħŋįĽĴȮ2 
(Selected Topics in Composites II) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

 ŏıŇŗĴĶŅĵĺŇĝŅ  0106272.4 őėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋįĽĴ 
(Structure and Properties of Composites) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  0106272.5 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴĺńĽħŋįĽĴȮ/ 
(Selected Topics in Composites I) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  0106272.6 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴĺńĽħŋįĽĴȮ2 
(Selected Topics in Composites II) 

1&1+.+4' 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 
ŐĭĭȮ0,/Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĺŇĝŅŏĸŊŀĔĪńŗĺœĮ 

  
ŐĭĭȮ0,/Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĺŇĝŅŏĸŊŀĔĪńŗĺœĮ 

 

010627501 ĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 
(Polymer Synthesis) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627502 ĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚıŀĸŇŏĴŀĶƢ 
(Polymer Characterization) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627503 ĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃėĺŅĴŏĽĩňĵĶĕŀĚıŀĸŇŏĴŀĶƢ 
(Degradation and Stability of Polymer) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

0106273.2 őėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋįĽĴ 
(Structure and Properties of Composites) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

0106273.3 ĺńĽħŋįĽĴĕńŘĬĽŌĚ 
(Advanced Composite Materials) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627506 ĔŅĶŐĨĔľńĔĕŀĚĺńĽħŋ 
(Fracture of Materials) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627507 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶĶĴĺńĽħŋ 
(Advanced Mathematics for Materials Engineering) 

1&1+.+4' 010627507 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶĶĴĺńĽħŋ 
(Advanced Mathematics for Materials Engineering) 

1&1+.+4' 

010627508 ĔŅĶěńħĔŅĶŏĝŇĚĔĸĵŋĪīƢŒĬĚŅĬĺŇĻĺĔĶĶĴ 
(Strategic Engineering Management) 

1&1+.+4' 010627508 ĔŅĶěńħĔŅĶŏĝŇĚĔĸĵŋĪīƢŒĬĚŅĬĺŇĻĺĔĶĶĴ 
(Strategic Engineering Management) 

1&1+.+4' 

   ./.405510 ĺŇīňŏĝŇĚĨńĺŏĸĕĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋ 
(Advanced Numerical Methods in Materials Engineering) 

3(3-0-6) 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 ŐĭĭȮ0,2   ŐĭĭȮ0,2  
 ľĴĺħĺŇĝŅĭńĚėńĭ   ľĴĺħĺŇĝŅĭńĚėńĭ  

./.405../ ŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬĻŅĽĨĶƢĕŀĚĺńĽħŋ 
(Thermodynamics and Kinetics of Materials) 

1&1+.+4' ./.405../ ŀŋĦľıĸĻŅĽĨĶƢŐĸŃěĸĬĻŅĽĨĶƢĕŀĚĺńĽħŋ 
(Thermodynamics and Kinetics of Materials) 

1&1+.+4' 

./.405..0 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬĔĶĶĴĺŇīňĪŅĚĺńĽħŋ 
(Transport Phenomena in Materials Processing) 

1&1+.+4' ./.405..0 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪŒĬĔĶĶĴĺŇīňĪŅĚĺńĽħŋ 
(Transport Phenomena in Materials Processing) 

1&1+.+4' 

010627003 ĽĴĭńĨŇĕŀĚĺńĽħŋ 
(Properties of Materials) 

1&1+.+4' 010627003 ĽĴĭńĨŇĕŀĚĺńĽħŋ 
(Properties of Materials) 

1&1+.+4' 

010627004 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ 
(Advanced Techniques for Materials Characterization) 

1&1+.+4' 010627004 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ 
(Advanced Techniques for Materials Characterization) 

1&1+.+4' 

010627005 ŏĪėĬŇėĕńŘĬĽŌĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĺńĽħŋĻŅĽĨĶƢ 
(Advanced Techniques Laboratory in Materials Science) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

 ŏıŇŗĴĶŅĵĺŇĝŅ  ./.405..7 ĪńĔļŃĔŅĶĪŜŅĺŇěńĵȮĶŃŏĭňĵĭĺŇīňĺŇěńĵȮŐĸŃĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵĕńŘĬĽŌĚ 
(Advanced Research Skills, Methodology and Proposal Writing) 

1&1+.+4' 

010625601 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ1 
(Materials Engineering Seminar I) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010625600 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ0 
(Materials Engineering Seminar II) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

./.4054.1 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ1 
(Materials Engineering Seminar III) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

./.4054.4 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ4 
(Materials Engineering Seminar IV) 

/&.+1+/'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010625606 ĺŇĪĵŅĬŇıĬīƢ ŐĭĭȮ0,0 
(Dissertation) 

26 010625606 ĺŇĪĵŅĬŇıĬīƢ 
(Dissertation) 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 
ŐĭĭȮ0,0Ȯ&Ĩƞŀ'Ȯ 
ľĴĺħĺŇĝŅŏĸŊŀĔ 
ŐĝĬĚĺŇĝŅıŀĸŇŏĴŀĶƢ 

  
ŐĭĭȮ0,0Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋıŀĸŇŏĴŀĶƢ 

 

010625/./ ĶňőŀőĸĵňĕŀĚıŀĸŇŏĴŀĶƢ 
(Rheology of Polymers) 

1&1+.+4' 010625/./ ĶňőŀőĸĵňĕŀĚıŀĸŇŏĴŀĶƢ 
(Rheology of Polymers) 

1&1+.+4' 

010627102 ĔŅĶįĸŇĨıŀĸŇŏĴŀĶƢ 
(Manufacturing of Polymers) 

1&1+.+4' 010627102 ĔŅĶįĸŇĨıŀĸŇŏĴŀĶƢ 
(Manufacturing of Polymers) 

1&1+.+4' 

010627103 ĔŅĶįĸŇĨĕŀĚıŀĸŇŏĴŀĶƢĕńŘĬĽŌĚ 
(Advanced Manufacturing of Polymers) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627104 ĽĴĭńĨŇĪŅĚĔĸŐĸŃĔŅĶŏĽňĵľŅĵŒĬıŀĸŇŏĴŀĶƢ 
(Mechanical Properties and Failure in Polymers) 

1&1+.+4' 010627104 ĽĴĭńĨŇĪŅĚĔĸŐĸŃĔŅĶŏĽňĵľŅĵŒĬıŀĸŇŏĴŀĶƢ 
(Mechanical Properties and Failure in Polymers) 

1&1+.+4' 

010627105 ŀŇĸŅĽőĨŏĴŀĶƢ 
(Elastomers) 

1&1+.+4' 010627105 ŀŇĸŅĽőĨŏĴŀĶƢ 
(Elastomers) 

1&1+.+4' 

./.405/.4 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢ 1 
(Selected Topics in Polymers I) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

./.405/.7 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢ 2 
(Selected Topics in Polymers II) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627108 ĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 
(Polymer Synthesis) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627109 ĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚıŀĸŇŏĴŀĶƢ 
(Polymer Characterizatoin) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627110 ĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃėĺŅĴŏĽĩňĵĶĕŀĚıŀĸŇŏĴŀĶƢ 
(Degradation and Stability of Polymer) 

1&1+.+4' 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 
ŐĭĭȮ0,0Ȯ&Ĩƞŀ'Ȯ 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ŐĝĬĚĺŇĝŅıŀĸŇŏĴŀĶƢȮ&Ĩƞŀ' 

  
ŐĭĭȮ0,0Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋıŀĸŇŏĴŀĶƢȮ&Ĩƞŀ' 

 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627111 ĺńĽħŋıŀĸŇŏĴŀĶƢœŁĭĶŇħ 
(Hybrid Polymers) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  0106271/0 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢ 1 
(Selected Topics in Polymers I) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627111 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴıŀĸŇŏĴŀĶƢ 2 
(Selected Topics in Polymers II) 

1&1+.+4' 

 ŐĕĬĚĺŇĝŅőĸľŃ   ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋőĸľŃ  
010627201 őĸľŃĺŇĪĵŅĔŅĵĳŅı 

(Physical Metallurgy) 
1&1+.+4' 010627201 őĸľŃĺŇĪĵŅĔŅĵĳŅı 

(Physical Metallurgy) 
1&1+.+4' 

010627202 ĔĸœĔėĺŅĴŏĽňĵľŅĵŒĬĶŃĭĭőĸľŃ 
(Failure Mechanisms in Metallic Systems) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

./.4050.1 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬ 
(Heat Treatment) 

1&1+.+4' ./.4050.1 ĔĶĶĴĺŇīňĪŅĚėĺŅĴĶƟŀĬ 
(Heat Treatment) 

1&1+.+4' 

010627204 ĔŅĶįĸŇĨőĸľŃ 
(Metal Production) 

1&1+.+4' 010627204 ĔŅĶįĸŇĨőĸľŃ 
(Metal Production) 

1&1+.+4' 

010627205 ĔŅĶįĸŇĨőĸľŃĶŌĮıĶĶĦ 
(Wrought Metal Processing) 

1&1+.+4' 010627205 ĔŅĶįĸŇĨőĸľŃĶŌĮıĶĶĦ 
(Wrought Metal Processing) 

1&1+.+4' 

010627206 ĔŅĶľĸƞŀőĸľŃ 
(Casting of Metals) 

1&1+.+4' 010627206 ĔŅĶľĸƞŀőĸľŃ 
(Casting of Metals) 

1&1+.+4' 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 
ŐĭĭȮ0,0Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ŐĝĬĚĺŇĝŅőĸľŃȮ&ĨƞŀĮ 

  
ŐĭĭȮ0,0Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋőĸľŃȮ&Ĩƞŀ' 

 

010627207 őĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ 
(Non-ferrous Metals) 

1&1+.+4' 010627207 őĸľŃįĽĴĬŀĔĔĸŋƞĴŏľĸŖĔ 
(Non-ferrous Metals) 

1&1+.+4' 

010627208 ŏľĸŖĔĔĸƟŅ 
(Steel) 

1&1+.+4' 010627208 ŏľĸŖĔĔĸƟŅ 
(Steel) 

1&1+.+4' 

010627209 ĺŇĻĺĔĶĶĴįŇĺ 
(Surface Engineering) 

1&1+.+4' 010627209 ĺŇĻĺĔĶĶĴıŊŘĬįŇĺ 
(Surface Engineering) 

1&1+.+4' 

./.4050/. ĔŅĶĔńħĔĶƞŀĬőĸľŃĕńŘĬĽŌĚ 
(Advanced Metallic Corrosion) 

1&1+.+4' ./.4050/. ĔŅĶĔńħĔĶƞŀĬőĸľŃĕńŘĬĽŌĚ 
(Advanced Metallic Corrosion) 

1&1+.+4' 

010627211 ĔŅĶĨĶĺěĽŀĭŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬőĸľŃ 
(Metallic Corrosion Testing and Protection) 

1&1+.+4' 010627211 ĔŅĶĨĶĺěĽŀĭŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬőĸľŃ 
(Metallic Corrosion Testing and Protection) 

1&1+.+4' 

010627212 ŀŀĔĞŇŏħĝńĬĪňŗŀŋĦľĳŌĴŇĽŌĚ 
(High Temperature Oxidation) 

1&1+.+4' 010627212 ŀŀĔĞŇŏħĝńĬĪňŗŀŋĦľĳŌĴŇĽŌĚ 
(High Temperature Oxidation) 

1&1+.+4' 

010627213 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ/ 
(Selected Topics in Metallic Materials I) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627214 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ2 
(Selected Topics in Metallic Materials II) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.'Ȯ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 
ŐĭĭȮ0,0Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ŐĝĬĚĺŇĝŅőĸľŃȮ&Ĩƞŀ' 

  
ŐĭĭȮ0,0Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĺńĽħŋőĸľŃȮ&Ĩƞŀ' 

 

 ŏıŇŗĴĶŅĵĺŇĝŅ  ./.405013 őĸľŃįĚĺŇĪĵŅ 
(Powder Metallurgy)Ȯ 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627214 ĔŅĶŏėĸŊŀĭįŇĺĪňŗŀŋĦľĳŌĴŇĽŌĚ 
(High-Temperature Coating) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  0106272/5 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĕŀĚĺńĽħŋ 
(Fracture Mechanics of Materials) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627216 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ/ 
(Selected Topics in Metallic Materials I) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  010627217 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴőĸľŃȮ2 
(Selected Topics in Metallic Materials II) 

1&1+.+4' 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 
ŐĭĭȮ0,0Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ŐĝĬĚĺŇĝŅŏĞĶŅĴŇĔ 

  
ŐĭĭȮ0,0Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĵĔŏĸŇĔŐĕĬĚĺŇĝŅ 

 

010627301 ĔĶĶĴĺŇīňįĚ 
(Powder Processing) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627302 ĽĴĭńĨŇĕŀĚĺńĽħŋŏĞĶŅĴŇĔŒĬĚŅĬĺŇĻĺĔĶĶĴ 
(Properties of Engineering Ceramic Materials) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627303 ŏĞĶŅĴŇĔĽŜŅľĶńĭĚŅĬĺŇĻĺĔĶĶĴŒĬŀŋĨĽŅľĔĶĶĴ 
(Engineering Ceramics in Industry) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627303 ŏĞĶŅĴŇĔĽŜŅľĶńĭĚŅĬĺŇĻĺĔĶĶĴŒĬŀŋĨĽŅľĔĶĶĴ 
(Engineering Ceramics in Industry) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627304 ĽĴĭńĨŇĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚŏĞĶŅĴŇĔ 
(Electronic Properties of Ceramics) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627305 ŏĞĶŅĴŇĔŏĝŇĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŏĝŇĚĪńĻĬĻŅĽĨĶƢ 
(Electronic and Optical Ceramics) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627306 ĺńĽħŋŐĴƞŏľĸŖĔ 
(Magnetic Materials) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627307 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴŏĞĶŅĴŇĔȮ/ 
(Selected Topics in Ceramics I) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627308 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚħƟŅĬĺńĽħŋĔĸŋƞĴŏĞĶŅĴŇĔȮ2 
(Selected Topics in Ceramics II) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ0333' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ034.' 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

 
ŐĭĭȮ0,0Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĺŇĝŅŏĸŊŀĔĪńŗĺœĮ 

  
ŐĭĭȮ0,0Ȯ&Ĩƞŀ' 
ľĴĺħĺŇĝŅŏĸŊŀĔȮ&Ĩƞŀ' 
ĺŇĝŅŏĸŊŀĔĪńŗĺœĮ 

 

010627501 ĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 
(Polymer Synthesis) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627502 ĔŅĶĨĶĺěĸńĔļĦŃŏĜıŅŃĕŀĚıŀĸŇŏĴŀĶƢ 
(Polymer Characterization) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627503 ĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃėĺŅĴŏĽĩňĵĶĕŀĚıŀĸŇŏĴŀĶƢ 
(Degradation and Stability of Polymer) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

0106273.2 őėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚĺńĽħŋįĽĴ 
(Structure and Properties of Composites) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

0106273.3 ĺńĽħŋįĽĴĕńŘĬĽŌĚ 
(Advanced Composite Materials) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627506 ĔŅĶŐĨĔľńĔĕŀĚĺńĽħŋ 
(Fracture of Materials) 

1&1+.+4'  ĵĔŏĸŇĔĶŅĵĺŇĝŅ  

010627507 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶĶĴĺńĽħŋ 
(Advanced Mathematics for Materials Engineering) 

1&1+.+4' 010627507 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶĶĴĺńĽħŋ 
(Advanced Mathematics for Materials Engineering) 

1&1+.+4' 

010627508 ĔŅĶěńħĔŅĶŏĝŇĚĔĸĵŋĪīƢŒĬĚŅĬĺŇĻĺĔĶĶĴ 
(Strategic Engineering Management) 

1&1+.+4' 010627508 ĔŅĶěńħĔŅĶŏĝŇĚĔĸĵŋĪīƢŒĬĚŅĬĺŇĻĺĔĶĶĴ 
(Strategic Engineering Management) 

1&1+.+4' 

 ŏıŇŗĴĶŅĵĺŇĝŅ  ./.405510 ĺŇīňŏĝŇĚĨńĺŏĸĕĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋ 
(Advanced Numerical Methods in Materials Engineering) 

3(3-0-6) 
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ĳŅėįĬĺĔľĴŅĵŏĸĕȮ5 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵłȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
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