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 XȮ ĺŇĝŅĔŅĶȮȮȮ 
 ÄȮ ĺŇĝŅĝňı 
 ÄȮ ĮĢŇĭńĨŇĔŅĶ 
 5,3Ȯ ĳŅļŅĪňŗŒĝƟȮ 

ÄȮ ĳŅļŅœĪĵȮ 
XȮ ĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&ĶŃĭŋĳŅļŅ',,,,,,,ĳŅļŅŀńĚĔķļ,,,,,,,,,,,,, 

 5,4Ȯ ĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
 Ä ĬńĔĻŉĔļŅœĪĵȮ 
 ÄȮ ĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ 
 XȮ ĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 

5,5 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
 XȮ ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬłȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
 ÄȮ ŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀňŗĬ 
  ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻȮźźźźźź 
  ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
  ÄȮ ĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
  ÄȮ ĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 

5,6 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
 ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
 XȮ ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 ÄȮ ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅ 
Ȯ  +ȮėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  +ȮėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬȮ 
ÄȮ ľĸńĔĽŌĨĶĮĶŇĠĠŅėŌƞȮ&Double Degree' 
ÄȮ ľĸńĔĽŌĨĶĮĶŇĠĠŅĶƞĺĴȮ&Joint Degree'ȮȮȮȮ 

 +Ȯ ĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵ-ĽĩŅĭńĬȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 ĝŊŗŀĮĶŇĠĠŅȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ȮĽŅĕŅĺŇĝŅȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 ĝŊŗŀĵƞŀĳŅļŅœĪĵȮ8Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ&,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,' 
 ĝŊŗŀĵƞŀŀńĚĔķļ 8Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ&,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,' 
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6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 

- ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566ȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮ 
&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,034/'ȮŐĸŃľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ
ĮĶŃĵŋĔĨƢȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,034/' 
- ŏĶŇŗĴŒĝƟľĸńĔĽŌĨĶĨńŘĚŐĨƞȮĮƖȮı,Ļ,Ȯ2545Ȯ 
- ĴňįĸĭńĚėńĭŒĝƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ0344 

+ȮĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/.-0343ȮŏĴŊŗŀĺńĬĪňŗȮ0/ȮŏħŊŀĬĔńĬĵŅĵĬȮı,Ļ,0343 
+ȮĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/.-0343ȮŏĴŊŗŀĺńĬĪňŗȮ07ȮŏħŊŀĬĨŋĸŅėĴȮı,Ļ,0343 

 

7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮŒĬĮƖĔŅĶĻŉĔļŅȮ2567 
 
8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ&ĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅ'Ȯ 

- ĬńĔĺŇěńĵŐĸŃıńĥĬŅȮĪňŗĮĶŉĔļŅȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŀĚėƢĔĶĺŇĝŅĔŅĶȮĽĩŅĭńĬĺŇěńĵħƟŅĬĲƕĽŇĔĽƢȮĲƕĽŇĔĽƢ
ĮĶŃĵŋĔĨƢȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 

- ĬńĔĺŇĝŅĔŅĶ-ŀŅěŅĶĵƢȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮĺŇĪĵŅĻŅĽĨĶƢȮŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅĪńŘĚŒĬŐĸŃ
ĨƞŅĚĮĶŃŏĪĻ 

- ĬńĔĺŇĝŅĝňıȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňĔŅĶŒĝƟŏĪėőĬőĸĵňĪŅĚĲƕĽŇĔĽƢıŊŘĬģŅĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

- įŌƟĮĶŃĔŀĭĔŅĶħƟŅĬŏĪėőĬőĸĵňĪŅĚĲƕĽŇĔĽƢŐĸŃĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 

- ĬńĔĺŇŏėĶŅŃľƢŏĪėőĬőĸĵňĲƕĽŇĔĽƢĕńŘĬĽŌĚȮŏĝƞĬȮXPS RBS PIXE RAMAN AFM ŐĸŃŀŊŗĬŕ 

- ĬńĔĺŇĪĵŅĻŅĽĨĶƢĮĶŃěŜŅľĬƞĺĵȮĶńĚĽňŏĪėĬŇėȮĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢȮŏĮƦĬĨƟĬ 

- ĬńĔėŇħĬĺńĨĔĶĶĴĪňŗŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬĲƕĽŇĔĽƢ 
 

9. ĝŊŗŀȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĝŊŗŀ+ĽĔŋĸ 

&ĶŃĭŋĨŜŅŐľĬƞĚĺŇĝŅĔŅĶ' 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 

ĽĩŅĭńĬ, ĮĶŃŏĪĻ,ȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
1,ȮĶĻ,ħĶ,ĵĚĵŋĪīȮȮŏľĸƞŅĻŇĶŇĩŅĺĶ +Ph,D,&Physics', The University of Warwick, UK, 2004 

+ĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2541 
2,ȮįĻ,ħĶ,ĽŋŏĴīȮȮĽĔŋĸŏĽĶŇĴĽŋĕ +Ph,D,&Physics', The University of Birmingham, UK, 2011 

+ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
3,ȮįĻ,ħĶ,ĬŇĶŋĨȮȮįŋĽħň  +Ph,D,&Bio+physics', Ohio State University, USA, 2010 

+ĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 
+ĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,  2541 
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10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮ ŒĬĽĩŅĬĪňŗĨńŘĚȮ 
ÄȮ ĬŀĔĽĩŅĬĪňŗĨńŘĚȮœħƟŐĔƞȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 
11. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

 11,1 ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ 
 ĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢŐĸŃĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮŒĬĮƖȮ
ı,Ļ,2566ȮĽŀħėĸƟŀĚĔńĭȮĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ&ı,Ļ,Ȯ2561ů2580'ȮőħĵŏĜıŅŃŒĬħƟŅĬĨƞŀœĮĬňŘȮ 
 ħƟŅĬĪňŗȮ2ȮĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮ 
 ħƟŅĬĪňŗȮ3ȮĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıėĬ 
 ħƟŅĬĪňŗȮ4ȮĔŅĶĽĶƟŅĚőŀĔŅĽėĺŅĴŏĽĴŀĳŅėŐĸŃŏĪƞŅŏĪňĵĴĔńĬĪŅĚĽńĚėĴȮ 

ŐĸŃĵńĚĽŀħėĸƟŀĚĔńĭȮŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ13 &ı,Ļ,Ȯ2566ů2570'ȮőħĵŏĜıŅŃ
ŏĮƚŅľĴŅĵȮ2ȮĮĶŃĔŅĶŐĶĔĪňŗĺƞŅȮ 

 1,ȮĔŅĶĮĶńĭőėĶĚĽĶƟŅĚĔŅĶįĸŇĨĽŌƞŏĻĶļģĔŇěģŅĬĬĺńĨĔĶĶĴ 
Ȯ 2,ȮĔŅĶıńĥĬŅėĬĽŜŅľĶńĭőĸĔĵŋėŒľĴƞ 

 őħĵĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĽĬńĭĽĬŋĬŐĸŃįĸńĔħńĬĔŅĶĻŉĔļŅĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢĭĶŇĽŋĪīŇśȮŐĸŃŏĪėőĬőĸĵňŏĝŇĚĸŉĔ 
ĪňŗŏĮƦĬĶŅĔģŅĬĕŀĚĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĪňŗĴňįĸĨƞŀĔŅĶıńĥĬŅĽńĚėĴĵŋėŒľĴƞŐĸŃĔŅĶ
ĮĢŇĺńĨŇŀŋĨĽŅľĔĶĶĴėĶńŘĚĪňŗȮ2ȮŏĝƞĬȮĺńĽħŋĜĸŅħȮ&smart materials'ȮŏĪėőĬőĸĵňėĺŀĬĨńĴȮŏĪėőĬőĸĵňĪŅĚĝňĺőĴŏĸĔŋĸȮ
ĮƤĠĠŅĮĶŃħŇļģƢȮĶĺĴĪńŘĚŏĪėőĬőĸĵňıĸńĚĚŅĬľĴŋĬŏĺňĵĬȮĵŅĬĵĬĨƢœĲĲƚŅȮłĸłȮőħĵĔŅĶŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀȮ
&collaboration'ȮŐĸŃĽĬńĭĽĬŋĬŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĺŇěńĵĔńĭĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃĳŅėĭĶŇĔŅĶȮĪńŘĚ
ŀĚėƢĔĶĺŇěńĵĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮĽŅĕŅĺŇĝŅłȮħŜŅŏĬŇĬĔŅĶıńĥĬŅĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒľƟĴňėĺŅĴĶŌƟŒĬ
ĽŅĕŅĲƕĽŇĔĽƢȮĴňĪńĔļŃĔŅĶĺŇěńĵȮĪńĔļŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶȮĴňěĶŇĵīĶĶĴȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĻŉĔļŅ
ĺŇěńĵȮœĴƞėńħĸŀĔįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮĴňėĺŅĴĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬľĴŌƞėĦŃȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĨĸŅħŐĶĚĚŅĬĪńŘĚŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅȮĽĩŅĭńĬĺŇěńĵȮĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃĳŅėĭĶŇĔŅĶȮĶĺĴĪńŘĚĽĬńĭĽĬŋĬĴľŅ
ĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ 
//,0ȮĔŅĶĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚȮSDGsȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮŒĬĔŅĶĮĶŃĝŋĴĽĴńĝĝŅĽľĮĶŃĝŅĝŅĨŇȮĽĴńĵĽŅĴńĠȮėĶńŘĚĪňŗȮ5.ȮŏĴŊŗŀĺńĬĪňŗȮ03ȮĔńĬĵŅĵĬȮ0336ȮĽĴŅĝŇĔ
ĽľĮĶŃĝŅĝŅĨŇĶĺĴȮ/71ȮĮĶŃŏĪĻĶƞĺĴĸĚĬŅĴĶńĭĶŀĚĺŅĶŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮė,Ļ,Ȯ0.1.Ȯ&0.1.ȮAgenda for 
Sustainable Development'ȮőħĵĔŜŅľĬħĔĶŀĭĔŅĶıńĥĬŅĪňŗŏĝŊŗŀĴőĵĚĔńĬŒĬȮ3ȮĴŇĨŇȮœħƟŐĔƞȮ&/'ȮĔŅĶıńĥĬŅėĬȮ
&People', &0'ȮĽŇŗĚŐĺħĸƟŀĴȮ&Planet'*Ȯ&1'ȮŏĻĶļģĔŇěŐĸŃėĺŅĴĴńŗĚėńŗĚȮ&Prosperity'*Ȯ&2'ȮĽńĬĨŇĳŅıŐĸŃėĺŅĴ
ĵŋĨŇīĶĶĴȮ&Peace'*ȮŐĸŃȮ&3'ȮėĺŅĴŏĮƦĬľŋƟĬĽƞĺĬĔŅĶıńĥĬŅȮ&Partnership'ȮőħĵĴňŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ
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&Sustainable Development Goals8ȮSDGs'Ȯ/5ȮŏĮƚŅľĴŅĵȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĽĬńĭĽĬŋĬĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏıŊŗŀĨŀĭĽĬŀĚĨƞŀŏĮƚŅľĴŅĵȮSDGsȮőħĵŏĜıŅŃĕƟŀĨƞŀœĮĬňŘȮ 

  ŏĮƚŅľĴŅĵĪňŗȮ4ȮĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅĪŋĔėĬĴňĔŅĶĻŉĔļŅĪňŗĴňėŋĦĳŅıŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴȮ 
ŐĸŃĽĬńĭĽĬŋĬőŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ 

 ŏĮƚŅľĴŅĵĪňŗȮ9ȮĽĶƟŅĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĴňėĺŅĴĪĬĪŅĬȮĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĪňŗ 
ėĶŀĭėĸŋĴŐĸŃĵńŗĚĵŊĬȮŐĸŃĽƞĚŏĽĶŇĴĬĺńĨĔĶĶĴȮ 

 őħĵĪňŗĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĽĬńĭĽĬŋĬȮŐįĬıńĥĬŅĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĶŃĵŃĪňŗȮ13  
&ı,Ļ,2566 +Ȯ2570'ȮĪňŗĴňĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ&Strategic Objectives 8ȮSO'ȮĪňŗĽŀħėĸƟŀĚĔńĭȮSDGs 
őħĵŏĜıŅŃĕƟŀĨƞŀœĮĬňŘȮȮ 

 SO5ȮĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&Research and Innovation  
Platform'ȮȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĽĬńĭĽĬŋĬŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĺŇěńĵĶŃħńĭĬŅĬŅĝŅĨŇȮįĸńĔħńĬĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢěŅĔĚŅĬĺŇěńĵŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĽŅĕŅĺŇĝŅłȮĵńĚĴňĔĸŋƞĴĺŇěńĵĲƕĽŇĔĽƢĭĶĶĵŅĔŅĻȮ&Atmospheric 
Physics'ȮĪňŗĺŇěńĵŒĬľńĺĕƟŀŏĔňŗĵĺĔńĭŀŋĨŋĬŇĵĴĺŇĪĵŅȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮŐĸŃĴĸĳŅĺŃĪŅĚŀŅĔŅĻ 

 SO6 ĭĶŇľŅĶěńħĔŅĶŀĚėƢĔĶŏıŊŗŀĴŋƞĚĽŌƞėĺŅĴŏĮƦĬŏĸŇĻȮ&CMU Excellence Management Platform'ȮȮ 
ĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĽĬńĭĽĬŋĬĔŅĶĭĶŇľŅĶĪňŗėĸƞŀĚĨńĺĕŀĚĴľŅĺŇĪĵŅĸńĵȮĽƞĚŏĽĶŇĴĭŋėĸŅĔĶŐĸŃĬńĔĻŉĔļŅŒľƟŒĝƟĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚĬĺńĨĔĶĶĴȮŐĸŃĔŅĶŐĽĺĚėĺŅĴĶƞĺĴĴŊŀĔńĭĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃĳŅėĭĶŇĔŅĶȮ 

11,3ȮĔŅĶĨŀĭĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
 ŒĬŐįĬıńĥĬŅĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĶŃĵŃĪňŗȮ/1Ȯ&ı,Ļ,0344Ȯ+Ȯ035.'ȮĴľŅĺŇĪĵŅĸńĵłȮ 

ĔŜŅľĬħĔĸĵŋĪīƢľĸńĔȮ4ȮĕƟŀŒĬĔŅĶĕńĭŏėĸŊŗŀĬŐįĬıńĥĬŅĔŅĶĻŉĔļŅłȮœħƟŐĔƞȮ 
 S/ȮıńĥĬŅĔĸœĔȮįĸńĔħńĬĔŅĶĺŇěńĵĝńŘĬŐĬĺľĬƟŅȮŐĸŃŏĪėőĬőĸĵňŏĝŇĚĸŉĔȮ 
 S0ȮĽĶƟŅĚĶŃĭĭĬŇŏĺĻĪňŗŏŀŊŘŀĨƞŀĔŅĶĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟȮŒĬĔŅĶěńħĔŅĶĻŉĔļŅȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮ 

įƞŅĬĔŅĶĽĶƟŅĚĶŌĮŐĭĭĔŅĶĪŜŅĚŅĬĪňŗŏľĴŅŃĽĴȮ 
 S1ȮĽƞĚŏĽĶŇĴĔŅĶĬŜŅįĸĚŅĬĽĶƟŅĚĽĶĶėƢŐĸŃĬĺńĨĔĶĶĴĪňŗĴňįĸĔĶŃĪĭĽŌĚȮœĮŒĝƟĮĶŃőĵĝĬƢŏıŊŗŀıńĥĬŅ 

ŏĻĶļģĔŇěȮĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ 
 S2ȮıńĥĬŅĔĸœĔȮŒĬĔŅĶįĸńĔħńĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴħƟŅĬĔŅĶĻŉĔļŅŏıŊŗŀĶŀĚĶńĭĪńĔļŃŐľƞĚ 

ŀĬŅėĨȮ 
 S3ȮıńĥĬŅĔĸœĔŒĬĔŅĶĽĶƟŅĚőŀĔŅĽŐĸŃėĺŅĴŏĪƞŅŏĪňĵĴĪŅĚĔŅĶĻŉĔļŅŒľƟėĬĪŋĔĔĸŋƞĴŐĸŃĪŋĔĝƞĺĚĺńĵ
ĽŅĴŅĶĩŏĕƟŅĩŉĚĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĴľŅĺŇĪĵŅĸńĵœħƟȮ 
  
 
 
 
Ȯ 
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//,2ȮĔŅĶĨŀĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
 ěŅĔĔŅĶĽŜŅĶĺěŐĸŃĶĺĭĶĺĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĔĸŋƞĴĨƞŅĚŕȮĪňŗľĸńĔĽŌĨĶłȮĽŅĴŅĶĩ 

ĨŀĭĽĬŀĚħńĚĬňŘȮ 
/,ȮĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 
 /,/ȮĔŅĶŏĽĶŇĴėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ-ĲƕĽŇĔĽƢıŊŘĬģŅĬȮľŅĔĬńĔĻŉĔļŅŐĶĔŏĕƟŅĵńĚĴňĪńĔļŃŐĸŃėĺŅĴœĴƞ 

ŏıňĵĚıŀȮŒĬŐĨƞĸŃŐĕĬĚĺŇĝŅĴňĔĶŃĭĺĬĺŇĝŅŏĽĶŇĴĪńĔļŃėĺŅĴĶŌƟŐĸŃĪńĔļŃĔŅĶĺŇěńĵŒľƟĬńĔĻŉĔļŅȮėĦŅěŅĶĵƢįŌƟĽŀĬ
ŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅŐĸŃėĦŅěŅĶĵƢįŌƟėŋĴĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢĽŅĴŅĶĩŏĽĶŇĴĪńĔļŃĪňŗěŜŅŏĮƦĬŒĬĔŅĶĪŜŅ
ĺŇĪĵŅĬŇıĬīƢȮ 
 /,0ȮĔŅĶĴňĔĶŃĭĺĬĺŇĝŅŒľƟŏĸŊŀĔŏĶňĵĬŀĵƞŅĚľĸŅĔľĸŅĵĪńĬĔńĭĭĶŇĭĪĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĮƤěěŋĭńĬŒĬ
ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮ&ı,Ļ,Ȯ0344'ȮœħƟĶĺĴŐĕĬĚĺŇĝŅĨƞŅĚŕȮŏĕƟŅœĺƟŒĬ
ľĸńĔĽŌĨĶŏħňĵĺĔńĬȮĪŜŅŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĨƞŅĚŐĕĬĚĺŇĝŅœħƟĨŅĴėĺŅĴĽĬŒěŐĸŃĭĶŇĭĪ
ĪŅĚĺŇĝŅĔŅĶĪňŗľĸŅĔľĸŅĵĕŉŘĬȮĪńŘĚĵńĚĽƞĚŏĽĶŇĴĔŅĶĺŇěńĵŒĬĽľĽŅĕŅĺŇĝŅȮ 
0,ȮįŌƟŒĝƟĭńĦĤŇĨěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅŐĸŃĽĩŅĭńĬĔŅĶĺŇěńĵȮ 

 0,/ȮĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅĪŅĚĺŇĝŅĔŅĶȮȮ
ľĸńĔĽŌĨĶłȮĴňĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĪńĔļŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĶĺĴĪńŘĚĔŅĶŐĽĺĚľŅ
ėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĺŇěńĵěŅĔĽĩŅĭńĬĨƞŅĚŕȮĞŉŗĚěŃŏĽĶŇĴĪńĔļŃŐĸŃőŀĔŅĽĕŀĚĬńĔĻŉĔļŅŐĸŃ
ėĦŅěŅĶĵƢŒľƟĴňĻńĔĵĳŅıĴŅĔĕŉŘĬȮ 
 0,0ȮĪńĔļŃŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮľĸńĔĽŌĨĶłȮ
ĔŜŅľĬħĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮŏĝƞĬȮĔŅĶĨňıŇĴıƢŏįĵŐıĶƞĺŇĪĵŅĬŇıĬīƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
SCOPUS, ĔŅĶĽńĴĴĬŅ,ȮĔŅĶĬŜŅŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ, ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮ 
1,ȮįŌƟŒĝƟĭńĦĤŇĨěŅĔľĬƞĺĵĚŅĬŏŀĔĝĬȮ 

 1,/ȮĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪńŘĚĳŅėĪķļġňȮŐĸŃĮĢŇĭńĨŇȮĽŀħėĸƟŀĚĔńĭĔŅĶıńĥĬŅĪŅĚħƟŅĬ
ŀŋĨĽŅľĔĶĶĴȮȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀŐĸŃĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĪŅĚĺŇĝŅĔŅĶĔńĭěŅĔĽĩŅĭńĬĨƞŅĚŕȮĞŉŗĚ
ěŃŏĽĶŇĴĪńĔļŃŐĸŃőŀĔŅĽĕŀĚĬńĔĻŉĔļŅŐĸŃėĦŅěŅĶĵƢȮ 

 1,0ȮĭńĦĤŇĨĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟĳŅļŅȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮ 
ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮȮĔŅĶĪŜŅĺŇěńĵŐĸŃĺŇĪĵŅĬŇıĬīƢŒĬĮƤěěŋĭńĬĴńĔĴňėĺŅĴĶƞĺĴĴŊŀĔńĭŏėĶŊŀĕƞŅĵĺŇĝŅĔŅĶŐĸŃĴň
ĬńĔĺŇěńĵĪŜŅĚŅĬĶƞĺĴĔńĬľĸŅĵėĬȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĵńĚŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀŐĸŃĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĪŅĚĺŇĝŅĔŅĶĔńĭ
ěŅĔĽĩŅĭńĬĨƞŅĚŕȮĞŉŗĚŏĽĶŇĴĪńĔļŃŐĸŃőŀĔŅĽĕŀĚĬńĔĻŉĔļŅŐĸŃėĦŅěŅĶĵƢȮ 
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/2,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ-ľĸńĔĽŌĨĶŀŊŗĬȮĕŀĚĽĩŅĭńĬȮȮ 
/2,/ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬȮȮȮ Ȯ 
ľĴĺħĺŇĝŅ ĔĶŃĭĺĬĺŇĝŅ 

 

ŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅĕŀĚ
ľĸńĔĽŌĨĶ
őħĵĨĶĚȮ 

 

ĳŅėĺŇĝŅŐĸŃėĦŃ 
ĪňŗŏĮƕħĽŀĬĔĶŃĭĺĬĺŇĝŅĬňŘ 

 

ȮľĴŅĵŏľĨŋ 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬ
ĽŅĕŅĺŇĝŅŏĜıŅŃ 

/,Ȯ2267xx 
&ħŅĶŅĻŅĽĨĶƢ' 

œĴƞŒĝƞ ĳŅėĺŇĝŅĲƕĽŇĔĽƢŐĸŃĺńĽħŋ
ĻŅĽĨĶƢ 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ĬńĔĻŉĔļŅĽŅĴŅĶĩ
ŏĸŊŀĔĔĶŃĭĺĬĺŇĝŅ
ŒĬĽŅĕŅħŅĶŅ
ĻŅĽĨĶƢŐĸƟĺ
ŏĪňĵĭŏėňĵĚŏĮƦĬĺŇĝŅ
ŏĸŊŀĔŒĬĽŅĕŅȮľŅĔ
ĴňĔŅĶĪŜŅĺŇěńĵŒĬ
ħƟŅĬĲƕĽŇĔĽƢħŅĶŅ
ĻŅĽĨĶƢ 

2,Ȯ2268xx 
&ħŅĶŅĻŅĽĨĶƢ' 

œĴƞŒĝƞ ĳŅėĺŇĝŅĲƕĽŇĔĽƢŐĸŃĺńĽħŋ
ĻŅĽĨĶƢ 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

 
 /2,0Ȯ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗŒľƟľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬħƟĺĵ 

ȮœĴƞĴň 

/2,1Ȯ ĔŅĶĭĶŇľŅĶěńħĔŅĶȮȮ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĸĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĮĶŃőĵĝĬƢĨƞŀĔŅĶĪŜŅħŋļġňĬŇıĬīƢȮŒĬĔĶŃĭĺĬĺŇĝŅ

ŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ
ŐĸŃĽŅĕŅħŅĶŅĻŅĽĨĶƢȮĪńŘĚĬňŘŒĬĔŅĶıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶłȮěŃŀŅĻńĵĕƟŀĴŌĸĮĶŃĔŀĭŏĔňŗĵĺĔńĭĶŅĵĸŃŏŀňĵħ
ĕŀĚĔĶŃĭĺĬĺŇĝŅŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗĪŜŅĔŅĶŏĮƕħĽŀĬȮĶĺĴĩŉĚėĺŅĴĵŇĬĵŀĴĕŀĚįŌƟĽŀĬŒĬĔĶŃĭĺĬĺŇĝŅħńĚĔĸƞŅĺ 
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ľĴĺħĪňŗȮ2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ 
/,/ȮĮĶńĝĠŅȮȮ 

ĺŇĝŅĲƕĽŇĔĽƢĴňĪňŗĴŅěŅĔĔŅĶėƟĬėĺƟŅŏıŊŗŀŏĕƟŅŒěīĶĶĴĝŅĨŇȮȮīĶĶĴŏĬňĵĴĬňŘœħƟĵŉħĩŊŀĮĢŇĭńĨŇĔńĬĴŅĪńŗĺőĸĔěĬ
ĨĶŅĭŏĪƞŅĪŋĔĺńĬĬňŘȮĺŇĝŅĲƕĽŇĔĽƢěŉĚŏĮƦĬĻŅĽĨĶƢŀńĬŏĮƦĬĽŅĔĸȮĪňŗŏĮƦĬĶŅĔģŅĬĽŜŅėńĠĕŀĚĔŅĶĻŉĔļŅĺŇĪĵŅĻŅĽĨĶƢľĸŅĵ
ŐĕĬĚŐĸŃĔŅĶıńĥĬŅŏĪėőĬőĸĵňĕŀĚőĸĔȮħńĚŏĝƞĬĪňŗœħƟŏĮƦĬĮƤěěńĵĽŜŅėńĠĪňŗĪŜŅŒľƟŏĪėőĬőĸĵňĔƟŅĺľĬƟŅĴŅěĬĩŉĚĵŋėĬŅőĬ
ŏĪėőĬőĸĵňŐĸŃĵŋėőĸĔœĶƟıĶĴŐħĬȮĞŉŗĚœħƟĽƞĚįĸŒľƟŏĔŇħĔŅĶŐĕƞĚĕńĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĪňŗŏĕƟĴĕƟĬȮ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňĩŌĔıńĥĬŅœĮŀĵƞŅĚĶĺħŏĶŖĺĴŅĔȮħńĚĬńŘĬŏĴŊŗŀœħƟĨĶŃľĬńĔĔńĬĺƞŅĺŇĝŅĲƕĽŇĔĽƢŏĮƦĬĶŅĔģŅĬĪňŗ
ĽŜŅėńĠěŉĚœħƟĶńĭĔŅĶıńĥĬŅŀĵƞŅĚœĴƞľĵŋħĵńŘĚěĬĴňĪńŘĚėĺŅĴĸŉĔŐĸŃėĺŅĴĔĺƟŅĚŏıŇŗĴĕŉŘĬŏĶŊŗŀĵŕȮȮĔŅĶĻŉĔļŅĺŇĝŅĲƕĽŇĔĽƢěŉĚ
ĨƟŀĚĴňıŊŘĬģŅĬĪňŗŐĬƞĬŒĬŀĚėƢėĺŅĴĶŌƟľĸńĔȮŏıŊŗŀŏĔŇħŏĮƦĬĻńĔĵĳŅıĪňŗĽŅĴŅĶĩĨŇħĨŅĴıńĥĬŅĔŅĶĕŀĚőĸĔŀĵƞŅĚĶŌƟŏĪƞŅĪńĬ
ŐĸŃ-ľĶŊŀĻńĔĵĳŅıĪňŗěŃıńĥĬŅĨƞŀĵŀħȮŏĔŇħŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĬĺńĨĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĽńĚėĴȮ 
 

/,0ȮĺńĨĩŋĮĶŃĽĚėƢȮȮŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗĴň8ȮȮ 
ȮȮȮȮȮȮȮȮȮȮ/,ȮėĺŅĴĶŌƟěĶŇĚȮĪńŘĚŏĝŇĚĔĺƟŅĚŐĸŃĸŉĔĪŅĚĲƕĽŇĔĽƢȮĪňŗěŜŅŏĮƦĬĨƞŀĚŅĬĺŇěńĵĕńŘĬĽŌĚȮŒĬőĸĔĮƤěěŋĭńĬŐĸŃŀĬŅėĨȮȮ 
ĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĶŃľĺƞŅĚĽŅĕŅĴŅĔĵŇŗĚĕŉŘĬ 
 0,ȮĮĶŃĽĭĔŅĶĦƢŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŒĝƟŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀȮȮľĸńĔĔŅĶıŊŘĬģŅĬŐĸŃ
ėĺŅĴĶŌƟŒľĴƞȮŏıŊŗŀŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚ 
 1,ȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃėĺŅĴŏĝŊŗŀĴńŗĬȮĪňŗěŃĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟŒľƟŏĮƦĬĶŌĮīĶĶĴ 
 2,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŒĬĔŅĶėĶŀĚĨĬȮėĶŀĚėĬȮŐĸŃėĶŀĚĚŅĬ 
 

/,1 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes8ȮPLOs' 
PLO 1ȮĴňėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĪńŘĚħƟŅĬľĸńĔĔŅĶȮĪķļġňȮĮĢŇĭńĨŇĔŅĶȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮŒĬĔŅĶĻŉĔļŅ
ŐĸŃĔŅĶĺŇěńĵĕńŘĬĽŌĚŒĬŐĕĬĚĺŇĝŅĪňŗŏĸŊŀĔŐĸŃŒĬŐįĬĔŅĶĻŉĔļŅĪňŗĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬȮ 

PLO 2ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŐĸŃĽŊĭėƟĬėĺŅĴĶŌƟĶŃħńĭĽŅĔĸȮĨĸŀħěĬĽŅĴŅĶĩĬŜŅŏĽĬŀĶŅĵĚŅĬ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀĨňıŇĴıƢŏįĵŐıĶƞŒĬ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮŐĸŃŏĮƦĬįŌƟĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňı 

PLO 3ȮĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ21ȮœħƟŐĔƞȮĔŅĶŒĝƟĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĸŃĴňĪńĔļŃĪŅĚ 
ȮȮȮȮȮȮȮȮȮĳŅļŅŀńĚĔķļŏıňĵĚıŀĨƞŀĔŅĶĻŉĔļŅħƟŅĬĲƕĽŇĔĽƢȮ 
PLO 4 ĴňěĶŇĵīĶĶĴȮėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶĻŉĔļŅĺŇěńĵȮĶĺĴĪńŘĚĽńĚėĴȮŐĸŃĴňȮ 
ȮȮȮȮȮȮȮȮȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬľĴŌƞėĦŃ 
PLOȮ5 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨńŘĚőěĪĵƢĺŇěńĵŐĸŃŀŀĔŐĭĭĔŅĶŒĝƟĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶŐĔƟőěĪĵƢ 
ȮȮȮȮȮȮȮȮȮĺŇěńĵĪŅĚĲƕĽŇĔĽƢȮ 
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0, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 

 ľĸńĔĽŌĨĶ 3 ĮƖȮģŅĬőĪȮŐĭĭȮ1,1 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ'YLOs' 
1 ĬńĔĻŉĔļŅĴňĽĴĶĶĩĬŃŒĬĔŅĶėƟĬėĺƟŅȮĪĭĪĺĬĺĶĶĦĔĶĶĴȮŐĸŃĻŉĔļŅĚŅĬĺŇěńĵħƟŅĬĲƕĽŇĔĽƢĕńŘĬĽŌĚ
ŒĬŐĕĬĚĪňŗĨĬŏŀĚĪŜŅĺŇěńĵȮĶĺĴĩŉĚĔŅĶİƗĔİĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬľĶŊŀŏĽĬŀėĺŅĴėŇħŀĵƞŅĚ
ŏĮƦĬŀŇĽĶŃőħĵœĴƞĮƕħĔńŘĬȮĶĺĴĪńŘĚĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĶƞĺĴĔńĬŐĸŃĨƟŀĚĵŀĴĶńĭĲƤĚĽŇŗĚĪňŗŏĮƦĬŏľĨŋ
ŏĮƦĬįĸȮĬńĔĻŉĔļŅĴňĪńĔļŃĪŅĚĳŅļŅŀńĚĔķļĨŅĴŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬ
ŏıňĵĚıŀĨƞŀĔŅĶĪŜŅĺŇěńĵȮĔŅĶėƟĬėĺƟŅŐĸŃĪŜŅėĺŅĴŏĕƟŅŒěĔńĭĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŏıŊŗŀŒĝƟŒĬĔŅĶĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅŐĸŃĔŅĶŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮĴň
ĽĴĶĶĩĬŃŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶȮĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĪŜŅĺŇěńĵŒĬ
ĮƖĨƞŀŕœĮȮőħĵŏĬƟĬħƟŅĬėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶŇĵīĶĶĴĪŅĚĺŇĝŅĔŅĶȮőħĵĽŅĴŅĶĩĽĶƟŅĚĽĶĶėƢ
įĸĚŅĬŒľĴƞŕĪňŗœĴƞėńħĸŀĔȮœĴƞĸŀĔŏĸňĵĬěŅĔĪňŗŀŊŗĬ 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅŒĬľńĺĕƟŀħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅȮ
ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟĪňŗľĸŅĔľĸŅĵŒĬĽŅĕŅŐĸŃĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĴňĺŇĬńĵŒĬĨĬŏŀĚȮĶĺĴĩŉĚĴň
ĭŋėĸŇĔĳŅıĪňŗħňȮĴňĔŅĶıŌħȮĨńŘĚėŜŅĩŅĴȮĨŀĭėŜŅĩŅĴȮŐĽħĚėĺŅĴėŇħŏľŖĬȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬ
ĕŀĚįŌƟŀŊŗĬȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸȮŀƞŅĬĪŜŅėĺŅĴŏĕƟŅŒěȮŐĸŃ
ĺŇŏėĶŅŃľƢȮĶĺĴĩŉĚĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪňŗœħƟěŅĔĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀěńħĪŜŅĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢ
ėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅȮĽŅĴŅĶĩĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

1 ĬńĔĻŉĔļŅĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬ
ŀĚėƢėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŒĬŐĕĬĚĪňŗĨĬŏŀĚĪŜŅĺŇěńĵĴŅĔĵŇŗĚĕŉŘĬȮĶĺĴĩŉĚĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶ
ĬŜŅŏĽĬŀȮŐĸŃĔŅĶĪŜŅĺŇěńĵĴŅĔĕŉŘĬȮĽŅĴŅĶĩĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮŐĸŃĔŅĶĽŀĭ
ĮƚŀĚĔńĬħŋļġňĬŇıĬīƢȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĬńĔĺŇěńĵĕńŘĬĽŌĚħƟŅĬĲƕĽŇĔĽƢȮŒĬŐĕĬĚĪňŗĨĬŏŀĚœħƟĪŜŅĺŇěńĵ
ŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚĽŅĴŅĶĩ
ŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶĽŌƞĶŃħńĭĽŅĔĸȮőħĵŏĮƦĬħŋļġňĭńĦĤŇĨĪňŗĴňĳŅĺŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴŒĬĔŅĶ
ĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶ
ĪŜŅĚŅĬŐĸŃŒĬĝŋĴĝĬȮĞŉŗĚĽĴĶĶĩĬŃħƟŅĬĔŅĶĺŇěńĵĕńŘĬĽŌĚħƟŅĬĲƕĽŇĔĽƢĪńŘĚľĴħĬňŘěŃĴňĮĶŃőĵĝĬƢ
ŀĵƞŅĚĵŇŗĚĨƞŀĔŅĶĪŜŅĚŅĬŒĬŀĬŅėĨȮŀŅĝňıĪňŗĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮœħƟŐĔƞȮ
ĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĳŅėĶńģŐĸŃĽĩŅĭńĬĺŇěńĵȮ&R&D Government and 
Institutions'ȮŀŅěŅĶĵƢŐĸŃĬńĔĺŇěńĵŒĬĳŅėĴľŅĺŇĪĵŅĸńĵȮ&College University Teaching & 
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ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ'YLOs' 
Research'ȮŐĸŃȮĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĳŅėŀŋĨĽŅľĔĶĶĴȮ&R&D Industry'Ȯ
ŏĮƦĬĨƟĬ 

 ľĸńĔĽŌĨĶȮ4 ĮƖȮģŅĬĨĶňȮŐĭĭȮ1,2 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ'YLOs' 
1 ĬńĔĻŉĔļŅĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅŒĬľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĲƕĽŇĔĽƢĪňŗ
ĪńĬĽĴńĵȮĴňĽĴĶĶĩĬŃŒĬĔŅĶėƟĬėĺƟŅȮĪĭĪĺĬĺĶĶĦĔĶĶĴȮŐĸŃĻŉĔļŅĚŅĬĺŇěńĵħƟŅĬĲƕĽŇĔĽƢĕńŘĬĽŌĚ
ŒĬŐĕĬĚĪňŗĨĬŏŀĚĪŜŅĺŇěńĵȮĶĺĴĩŉĚĔŅĶİƗĔİĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬľĶŊŀŏĽĬŀėĺŅĴėŇħŀĵƞŅĚ
ŏĮƦĬŀŇĽĶŃőħĵœĴƞĮƕħĔńŘĬȮĶĺĴĪńŘĚĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĶƞĺĴĔńĬŐĸŃĨƟŀĚĵŀĴĶńĭĲƤĚĽŇŗĚĪňŗŏĮƦĬŏľĨŋ
ŏĮƦĬįĸȮĴňĪńĔļŃĪŅĚĳŅļŀńĚĔķļĨŅĴŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĽŅĴŅĶĩ
įƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇėĺŅĴĶŌƟıŊŘĬģŅĬȮŐĸŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮĴňĽĴĶĶĩĬŃĔŅĶ
ĺŇŏėĶŅŃľƢŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶȮĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĪŜŅĺŇěńĵŒĬĮƖĨƞŀŕœĮȮĴň
ěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĽŅĴŅĶĩĽĶƟŅĚĽĶĶėƢįĸĚŅĬŒľĴƞŕĪňŗœĴƞėńħĸŀĔȮœĴƞ
ĸŀĔŏĸňĵĬěŅĔĪňŗŀŊŗĬ 

2 ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟĪňŗľĸŅĔľĸŅĵŒĬĽŅĕŅŐĸŃĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮĴňĺŇĬńĵŒĬĨĬŏŀĚȮĶĺĴĩŉĚĴň
ĭŋėĸŇĔĳŅıĪňŗħňȮĴňĔŅĶıŌħȮĨńŘĚėŜŅĩŅĴȮĨŀĭėŜŅĩŅĴȮŐĽħĚėĺŅĴėŇħŏľŖĬȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬ
ĕŀĚįŌƟŀŊŗĬȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸȮŀƞŅĬĪŜŅėĺŅĴŏĕƟŅŒěȮŐĸŃ
ĺŇŏėĶŅŃľƢȮĶĺĴĩŉĚĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪňŗœħƟěŅĔĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀěńħĪŜŅĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅȮĽŅĴŅĶĩįƞŅĬĔŅĶŏĽĬŀőėĶĚĶƞŅĚħŋļġň
ĬŇıĬīƢȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗ
ŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬ
ŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚ
ŏĪėőĬőĸĵňŒľĴƞŕȮ 

1 ĬńĔĻŉĔļŅĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬ
ŀĚėƢėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŒĬŐĕĬĚĪňŗĨĬŏŀĚĪŜŅĺŇěńĵĴŅĔĵŇŗĚĕŉŘĬȮĶĺĴĩŉĚĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶ
ĬŜŅŏĽĬŀŐĸŃĔŅĶĪŜŅĺŇěńĵĴŅĔĕŉŘĬ 

4 ĬńĔĻŉĔļŅĽŅĴŅĶĩįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮĔŅĶĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢȮŐĸŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĬńĔĺŇěńĵĕńŘĬĽŌĚħƟŅĬĲƕĽŇĔĽƢȮŒĬŐĕĬĚĪňŗĨĬŏŀĚœħƟĪŜŅĺŇěńĵŐĸŃ
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚĽŅĴŅĶĩ
ŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶĽŌƞĶŃħńĭĽŅĔĸȮŏĮƦĬħŋļġňĭńĦĤŇĨĪňŗĴňĳŅĺŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴŒĬĔŅĶ
ĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶ
ĪŜŅĚŅĬŐĸŃŒĬĝŋĴĝĬȮĞŉŗĚĽĴĶĶĩĬŃħƟŅĬĔŅĶĺŇěńĵĕńŘĬĽŌĚħƟŅĬĲƕĽŇĔĽƢĪńŘĚľĴħĬňŘěŃĴňĮĶŃőĵĝĬƢ
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ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ'YLOs' 
ŀĵƞŅĚĵŇŗĚĨƞŀĔŅĶĪŜŅĚŅĬŒĬŀĬŅėĨȮŀŅĝňıĪňŗĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮœħƟŐĔƞȮ
ĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĳŅėĶńģŐĸŃĽĩŅĭńĬĺŇěńĵȮ&R&D Government and 
Institutions'ȮŀŅěŅĶĵƢŐĸŃĬńĔĺŇěńĵŒĬĳŅėĴľŅĺŇĪĵŅĸńĵȮ&College University Teaching & 
Research'ȮŐĸŃĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĳŅėŀŋĨĽŅľĔĶĶĴȮ&R&D Industry'Ȯ
ŏĮƦĬĨƟĬ' 

ȮȮȮȮȮȮȮľĸńĔĽŌĨĶȮ3 ĮƖȮģŅĬőĪȮŐĭĭȮ2,1 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ'YLOs' 

1 ĬńĔĻŉĔļŅŏĮƦĬįŌƟĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŐĪƟ
ĽŜŅľĶńĭĔŅĶĺŇěńĵŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĶĺĴĪńŘĚĴňĽĴĶĶĩĬŃħƟŅĬėŋĦīĶĶĴ+ěĶŇĵīĶĶĴȮŐĸŃĴňĺŇĬńĵŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶŏĶňĵĬȮĨĸŀħěĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĬńĔĻŉĔļŅĴňĪńĔļŃĪŅĚ
ĳŅļŅŀńĚĔķļĪňŗŏıňĵĚıŀĨŅĴŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮĽŅĴŅĶĩĽŀĭįƞŅĬĔŅĶĺńħėŋĦĽĴĭńĨŇ
ėĺŅĴĶŌƟıŊŘĬģŅĬȮŐĸŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮĴňėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶŐĸŃėŋĦĳŅıĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸĶĺĴĪńŘĚĽĴĶĶĩĬŃĔŅĶĺŇŏėĶŅŃľƢŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀŏĮƦĬ
ĮĶŃőĵĝĬƢĨƞŀĔŅĶĪŜŅĺŇěńĵŒĬĮƖĨƞŀŕœĮȮőħĵŏĬƟĬħƟŅĬėĺŅĴĝŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶŇĵīĶĶĴŐĸŃ
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮőħĵĽĶƟŅĚĽĶĶėƢįĸĚŅĬĪňŗœĴƞėńħĸŀĔȮœĴƞĸŀĔŏĸňĵĬȮœĴƞĽĶƟŅĚįĸĚŅĬĞŘŜŅ 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅŒĬľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĲƕĽŇĔĽƢĪňŗŀĵŌƞŒĬ
ĽĴńĵĮƤěěŋĭńĬȮĴňĽĴĶĶĩĬŃŒĬĔŅĶėƟĬėĺƟŅȮĪĭĪĺĬĺĶĶĦĔĶĶĴȮŐĸŃĻŉĔļŅĚŅĬĺŇěńĵħƟŅĬĲƕĽŇĔĽƢĕńŘĬ
ĽŌĚŒĬŐĕĬĚĪňŗĨĬŏŀĚĪŜŅĺŇěńĵȮĶĺĴĩŉĚĔŅĶİƗĔİĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬľĶŊŀŏĽĬŀėĺŅĴėŇħŀĵƞŅĚŏĮƦĬ
ŀŇĽĶŃőħĵœĴƞĮƕħĔńŘĬȮĶĺĴĪńŘĚĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĶƞĺĴĔńĬŐĸŃĨƟŀĚĵŀĴĶńĭĲƤĚĽŇŗĚĪňŗŏĮƦĬŏľĨŋŏĮƦĬįĸȮ
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ
ŐĔƟœĕĮƤĠľŅȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅ
ĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

1 ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟĪňŗľĸŅĔľĸŅĵŒĬĽŅĕŅŐĸŃĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĴňĺŇĬńĵŒĬĨĬŏŀĚȮĶĺĴĩŉĚĴň
ĭŋėĸŇĔĳŅıĪňŗħňȮĴňĔŅĶıŌħȮĨńŘĚėŜŅĩŅĴȮĨŀĭėŜŅĩŅĴȮŐĽħĚėĺŅĴėŇħŏľŖĬȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚ
įŌƟŀŊŗĬȮĬńĔĻŉĔļŅěŃœħƟıńĥĬŅĭŋėĸŇĔĳŅıȮĔŅĶŐĨƞĚĔŅĵȮĨĸŀħěĬŏĪėĬŇėĔŅĶĽŊŗŀĽŅĶȮĴňĪńĔļŃŒĬĔŅĶ
ŒĝƟŏĪėőĬőĸĵňŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸȮŀƞŅĬĪŜŅėĺŅĴŏĕƟŅŒěȮŐĸŃĺŇŏėĶŅŃľƢȮĶĺĴĩŉĚĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ĪňŗœħƟěŅĔĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀěńħĪŜŅĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢĕŀĚ
ĬńĔĻŉĔļŅȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬŀĚėƢ
ėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŒĬŐĕĬĚĪňŗĨĬŏŀĚĪŜŅĺŇěńĵĴŅĔĵŇŗĚĕŉŘĬȮĶĺĴĩŉĚĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶĬŜŅŏĽĬŀȮ
ŐĸŃĔŅĶĪŜŅĺŇěńĵĴŅĔĕŉŘĬȮĽŅĴŅĶĩįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮĔŅĶĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢȮŐĸŃ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĬńĔĺŇěńĵĕńŘĬĽŌĚħƟŅĬĲƕĽŇĔĽƢȮŒĬŐĕĬĚĪňŗĨĬŏŀĚœħƟĪŜŅĺŇěńĵŐĸŃ
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ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ'YLOs' 

ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚĽŅĴŅĶĩŏįĵŐıĶƞ
įĸĚŅĬĺŇĝŅĔŅĶĽŌƞĶŃħńĭĽŅĔĸȮ&PLO1'Ȯ&PLO2'ȮőħĵŏĮƦĬħŋļġňĭńĦĤŇĨĪňŗĴňĳŅĺŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴŒĬ
ĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶ
ĪŜŅĚŅĬŐĸŃŒĬĝŋĴĝĬȮ&PLO3'&PLO4'ȮȮȮĞŉŗĚĽĴĶĶĩĬŃħƟŅĬĔŅĶĺŇěńĵĕńŘĬĽŌĚħƟŅĬĲƕĽŇĔĽƢĪńŘĚľĴħĬňŘěŃĴň
ĮĶŃőĵĝĬƢŀĵƞŅĚĵŇŗĚĨƞŀĔŅĶĪŜŅĚŅĬŒĬŀĬŅėĨȮŀŅĝňıĪňŗĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ
œħƟŐĔƞȮĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĳŅėĶńģŐĸŃĽĩŅĭńĬĺŇěńĵȮ&R&D Government and 
Institutions'ȮŀŅěŅĶĵƢŐĸŃĬńĔĺŇěńĵŒĬĳŅėĴľŅĺŇĪĵŅĸńĵȮ&College University Teaching & 
Research'ŐĸŃĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĳŅėŀŋĨĽŅľĔĶĶĴ&R&D Industry'ŏĮƦĬĨƟĬ 

 ľĸńĔĽŌĨĶȮ4ȮĮƖȮģŅĬĨĶňȮŐĭĭȮ2,2 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ'YLOs' 
1 ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŐĪƟŒĬ
ĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĶĺĴĪńŘĚĴňĽĴĶĶĩĬŃħƟŅĬėŋĦīĶĶĴ+ěĶŇĵīĶĶĴȮŐĸŃĴňĺŇĬńĵŐĸŃėĺŅĴĶńĭįŇħĝŀĭ
ŒĬĔŅĶŏĶňĵĬȮĨĸŀħěĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňĪńĔļŃĪŅĚĳŅļŅŀńĚĔķļĪňŗŏıňĵĚıŀĨŅĴ
ŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĽŅĴŅĶĩįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇėĺŅĴĶŌƟ
ıŊŘĬģŅĬȮŐĸŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮĴňėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶŐĸŃėŋĦĳŅıĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸȮĶĺĴĪńŘĚĽĴĶĶĩĬŃĔŅĶĺŇŏėĶŅŃľƢŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀŏĮƦĬ
ĮĶŃőĵĝĬƢĨƞŀĔŅĶĪŜŅĺŇěńĵŒĬĮƖĨƞŀŕœĮȮőħĵŏĬƟĬħƟŅĬėĺŅĴĝŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶŇĵīĶĶĴŐĸŃ
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮőħĵĽĶƟŅĚĽĶĶėƢįĸĚŅĬĪňŗœĴƞėńħĸŀĔȮœĴƞĸŀĔŏĸňĵĬȮœĴƞĽĶƟŅĚįĸĚŅĬĞŘŜŅ 

2 ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŐĪƟĽŜŅľĶńĭ
ĔŅĶĺŇěńĵŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĶĺĴĪńŘĚĴňĽĴĶĶĩĬŃħƟŅĬėŋĦīĶĶĴ+ěĶŇĵīĶĶĴȮŐĸŃĴňĺŇĬńĵŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭŒĬĔŅĶŏĶňĵĬȮĨĸŀħěĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňĽĴĶĶĩĬŃŒĬĔŅĶėƟĬėĺƟŅȮĪĭĪĺĬ
ĺĶĶĦĔĶĶĴȮŐĸŃĻŉĔļŅĚŅĬĺŇěńĵħƟŅĬĲƕĽŇĔĽƢĕńŘĬĽŌĚŒĬŐĕĬĚĪňŗĨĬŏŀĚĪŜŅĺŇěńĵȮĶĺĴĩŉĚĔŅĶİƗĔİĬ
ĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬľĶŊŀŏĽĬŀėĺŅĴėŇħŀĵƞŅĚŏĮƦĬŀŇĽĶŃőħĵœĴƞĮƕħĔńŘĬȮĶĺĴĪńŘĚĶńĭĲƤĚėĺŅĴ
ėŇħŏľŖĬĶƞĺĴĔńĬŐĸŃĨƟŀĚĵŀĴĶńĭĲƤĚĽŇŗĚĪňŗŏĮƦĬŏľĨŋŏĮƦĬįĸȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚ
ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅȮĽŅĴŅĶĩĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

3 ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟĪňŗľĸŅĔľĸŅĵŒĬĽŅĕŅŐĸŃĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĴňĺŇĬńĵŒĬĨĬŏŀĚȮĶĺĴĩŉĚĴň
ĭŋėĸŇĔĳŅıĪňŗħňȮĴňĔŅĶıŌħȮĨńŘĚėŜŅĩŅĴȮĨŀĭėŜŅĩŅĴȮŐĽħĚėĺŅĴėŇħŏľŖĬȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬ
ĕŀĚįŌƟŀŊŗĬȮĬńĔĻŉĔļŅěŃœħƟıńĥĬŅĭŋėĸŇĔĳŅıȮĔŅĶŐĨƞĚĔŅĵȮĨĸŀħěĬŏĪėĬŇėĔŅĶĽŊŗŀĽŅĶȮĴň
ĪńĔļŃŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňŏıŊŗŀĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸȮŀƞŅĬĪŜŅėĺŅĴŏĕƟŅŒěȮŐĸŃĺŇŏėĶŅŃľƢȮĶĺĴĩŉĚ
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ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ'YLOs' 
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪňŗœħƟěŅĔĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀěńħĪŜŅĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅ
ħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃĴň
ėĺŅĴŏĝňŗĵĺĝŅĠŒĬŀĚėƢėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŒĬŐĕĬĚĪňŗĨĬŏŀĚĪŜŅĺŇěńĵĴŅĔĵŇŗĚĕŉŘĬȮĶĺĴĩŉĚĴňĪńĔļŃ
ŒĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶĬŜŅŏĽĬŀȮŐĸŃĔŅĶĪŜŅĺŇěńĵĴŅĔĕŉŘĬȮĬńĔĻŉĔļŅœħƟįƞŅĬĔŅĶħŜŅŏĬŇĬĚŅĬħŋļġň
ĬŇıĬīƢȮ&PLO0'ȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃĴň
ėĺŅĴŏĝňŗĵĺĝŅĠŒĬŀĚėƢėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŒĬŐĕĬĚĪňŗĨĬŏŀĚĪŜŅĺŇěńĵĴŅĔĵŇŗĚĕŉŘĬȮĶĺĴĩŉĚĴňĪńĔļŃ
ŒĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶĬŜŅŏĽĬŀȮŐĸŃĔŅĶĪŜŅĺŇěńĵĴŅĔĕŉŘĬȮ&PLO1'ȮȮ 

4 ĬńĔĻŉĔļŅĽŅĴŅĶĩįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮĔŅĶĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢȮŐĸŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĬńĔĺŇěńĵĕńŘĬĽŌĚħƟŅĬĲƕĽŇĔĽƢȮŒĬŐĕĬĚĪňŗĨĬŏŀĚœħƟĪŜŅĺŇěńĵŐĸŃ
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚĽŅĴŅĶĩ
ŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶĽŌƞĶŃħńĭĽŅĔĸȮőħĵŏĮƦĬħŋļġňĭńĦĤŇĨĪňŗĴňĳŅĺŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴŒĬĔŅĶ
ĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶ
ĪŜŅĚŅĬŐĸŃŒĬĝŋĴĝĬȮĞŉŗĚĽĴĶĶĩĬŃħƟŅĬĔŅĶĺŇěńĵĕńŘĬĽŌĚħƟŅĬĲƕĽŇĔĽƢĪńŘĚľĴħĬňŘěŃĴňĮĶŃőĵĝĬƢ
ŀĵƞŅĚĵŇŗĚĨƞŀĔŅĶĪŜŅĚŅĬŒĬŀĬŅėĨȮŀŅĝňıĪňŗĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮœħƟŐĔƞȮ
ĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĳŅėĶńģŐĸŃĽĩŅĭńĬĺŇěńĵȮ&R&D Government and 
Institutions'ȮŀŅěŅĶĵƢŐĸŃĬńĔĺŇěńĵŒĬĳŅėĴľŅĺŇĪĵŅĸńĵȮ&College University Teaching & 
Research'ȮŐĸŃȮĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĳŅėŀŋĨĽŅľĔĶĶĴȮ&R&D Industry'Ȯ
ŏĮƦĬĨƟĬ 

 
1,ȮȮȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶ

ĮĶŃŏĴŇĬȮQA ĕŀĚľĸńĔĽŌĨĶ
ĶĺĴĳŅĵŒĬȮ5 ĮƖȮŒĬħƟŅĬ
ėĺŅĴıŉĚıŀŒěȮĳŅĺŃĔŅĶœħƟ
ĚŅĬĕŀĚĭńĦĤŇĨŐĸŃěŜŅĬĺĬ
ĭĪėĺŅĴĪňŗĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇ 

- ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

- įĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀ
ŏįĵŐıĶƞ 
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ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭȮ 

ȮȮȮȮȮȮȮȮȮȮÄȮĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
XȮĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮȮ 
/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ  ĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮȮ/3ȮȮĽńĮħŅľƢ  

ȮȮȮȮȮȮȮȮȮȮÄȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module'Ȯ 
 

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļȮ&ĳŅėķħŌĶƟŀĬ' 
ȮȮȮȮȮȮȮȮȮȮȮÄȮĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
ȮȮȮȮȮȮȮȮȮȮȮXȮœĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮȮ 
ȮȮȮȮȮȮȮœĴƞĴň 

 

0,Ȯ ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 
2,1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 ÄȮȮȮĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 

 ÄȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
 ÄȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

XȮȮȮĶŃĭĭĪĺŇĳŅė 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬȮĴŇĩŋĬŅĵĬȮĩŉĚŏħŊŀĬȮĨŋĸŅėĴ 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬȮıķĻěŇĔŅĵĬȮĩŉĚŏħŊŀĬȮĴňĬŅėĴ 
ȮȮXȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
ȮȮÄȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

ÄȮȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module'ȮȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 
ÄȮȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮÄȮȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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0,0 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/,/Ȯ 

1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗ
œħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮĴňįĸĔŅĶŏĶňĵĬœħƟŏĔĶħŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ1,3.ȮŒĬĶŃĭĭ
ĸŜŅħńĭĕńŘĬĽŃĽĴĽŌĚĽŋħŏĮƦĬȮ2,.ȮŐĸŃĴňįĸĚŅĬĺŇěńĵŐĸŃĨňıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸȮŏĝƞĬȮISI  Web of Science ľĶŊŀȮSciFinder Scholar 
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįŌƟŐĨƞĚĝŊŗŀŐĶĔȮľĶŊŀȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŇĠĠŅőĪĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĪňŗĴňįĸ
ĔŅĶŏĶňĵĬħňȮŐĸŃ-ľĶŊŀĔŅĶĺŇěńĵĨŅĴĪňŗĽŅĕŅĺŇĝŅĔŜŅľĬħœħƟįĸħňŏĮƦĬıŇŏĻļ 

3. įŌƟĽĴńėĶěŃĨƟŀĚĴňėĺŅĴĶŌƟĳŅļŅŀńĚĔķļŒĬĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬŒĬĶŃħńĭħňŐĸŃ
ĨƟŀĚĽŀĭįƞŅĬėĺŅĴĶŌƟĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 

4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
 

 ľĸńĔĽŌĨĶȮŐĭĭȮ1,2 
1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗ
œħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮĴňįĸĔŅĶŏĶňĵĬħňĴŅĔőħĵœħƟŏĔĶħŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ1,3.ȮŒĬ
ĶŃĭĭĸŜŅħńĭĕńŘĬĽŃĽĴĽŌĚĽŋħŏĮƦĬȮ2,.ȮĴňıŊŘĬėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıŏıňĵĚıŀĪňŗěŃĪŜŅħŋļġň
ĬŇıĬīƢȮŐĸŃĴňįĸĚŅĬĺŇěńĵŐĸŃĨňıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭ
ŒĬĶŃħńĭĽŅĔĸȮŏĝƞĬȮISI  Web of Science ľĶŊŀȮSciFinder Scholar ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįŌƟ
ŐĨƞĚĝŊŗŀŐĶĔ 

3. įŌƟĽĴńėĶěŃĨƟŀĚĴňėĺŅĴĶŌƟĳŅļŅŀńĚĔķļŒĬĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬŒĬĶŃħńĭħňȮŐĸŃ
ĨƟŀĚĽŀĭįƞŅĬėĺŅĴĶŌƟĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 

4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
 

  ľĸńĔĽŌĨĶȮŐĭĭȮ2,1 

1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗ
œħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ 

3. įŌƟĽĴńėĶěŃĨƟŀĚĴňėĺŅĴĶŌƟĳŅļŅŀńĚĔķļŒĬĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬŒĬĶŃħńĭħňȮŐĸŃ
ĨƟŀĚĽŀĭįƞŅĬėĺŅĴĶŌƟĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 

4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
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  ľĸńĔĽŌĨĶȮŐĭĭȮȮ0,0 
1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗ
œħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮĴňįĸĔŅĶŏĶňĵĬħňĴŅĔőħĵœħƟŏĔĶħŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ1,3.ȮŒĬ
ĶŃĭĭĸŜŅħńĭĕńŘĬĽŃĽĴĽŌĚĽŋħŏĮƦĬȮ2,.ȮĴňıŊŘĬėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŐĸŃĻńĔĵĳŅıŏıňĵĚıŀĪňŗěŃĪŜŅħŋļġň
ĬŇıĬīƢœħƟ 

3. įŌƟĽĴńėĶěŃĨƟŀĚĴňėĺŅĴĶŌƟĳŅļŅŀńĚĔķļŒĬĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬŒĬĶŃħńĭħňŐĸŃ
ĨƟŀĚĽŀĭįƞŅĬėĺŅĴĶŌƟĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 

4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
 

0,1 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
 XȮėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
 XȮėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ-ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
 XȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 
ȮȮȮȮȮȮȮȮȮȮÄȮĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟȮȮ 

 

2,4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
 XȮœħƟĴňĔŅĶŏıŇŗĴĔĶŃĭĺĬĺŇĝŅȮ0.5812 ĔŅĶŐĔƟĮƤĠľŅŒĬĪŅĚĲƕĽŇĔĽƢĪķļġňĕńŘĬĽŌĚȮĞŉŗĚěŃĝƞĺĵŐĔƟĮƤĠľŅ
ŏĶŊŗŀĚėĺŅĴĶŌƟĪŅĚĲƕĽŇĔĽƢĪķļġňĕńŘĬĽŌĚĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŏıŊŗŀĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
 XȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬ 

 ŒĬĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 
XȮĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬ 
 ŒľƟėŜŅŐĬŃĬŜŅŐĔƞĬńĔĻŉĔļŅ 

 XȮěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟĳŅļŅŀńĚĔķļȮŐĸŃĮĶńĭģŅĬėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢȮ 
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0,3 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮȮ 
ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ŐĭĭȮ/,/ Ȯ'ĳŅėĮĔĨŇ&            
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 2  2  2  2  2  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 2  2  2  2  2  
ĝńŘĬĮƖĪňŗȮ0   2  2  2  2  
ĝńŘĬĮƖĪňŗȮ1     0  0  0  
 ĶĺĴ 2  4  6  6  6  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ      2  2  2 
ŐĭĭȮ/,0Ȯ&ĳŅėĮĔĨŇ'           
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 1  1  1  1  1  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 1  1  1  1  1  
ĝńŘĬĮƖĪňŗȮ0   1  1  1  1  
ĝńŘĬĮƖĪňŗȮ1     /  /  /  
ĝńŘĬĮƖĪňŗȮ2       /  /  
 ĶĺĴ 1  2  1  4  2  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ        1  1 
ŐĭĭȮ0,/ Ȯ'ĳŅėĮĔĨŇ&            
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 2  2  2  2  2  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 2  2  2  2  2  
ĝńŘĬĮƖĪňŗȮ0   2  2  2  2  
ĝńŘĬĮƖĪňŗȮ1     2  2  2  
ȮȮȮȮȮȮĶĺĴ 2  4  6  6  6  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ      2  2  2 
ŐĭĭȮ0,0Ȯ Ȯ'ĳŅėĮĔĨŇ&            
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 1  1  1  1  1  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 1  1  1  1  1  
ĝńŘĬĮƖĪňŗȮ0   1  1  1  1  
ĝńŘĬĮƖĪňŗȮ1     1  1  1  
ĝńŘĬĮƖĪňŗȮ2       1  1  
ȮȮȮȮȮȮĶĺĴ 1  2  3  4  4  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ        1  1 

 
  
 
 



18 
 

 

0,4 ĚĭĮĶŃĴŅĦĨŅĴŐįĬȮ 
 1,ȮĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦȮ3 ĮƖȮőħĵěŜŅŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦ 

 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

ĮƖ 2566 &ĮĶŃĴŅĦĔŅĶ' ĮƖ 2567 &ĮĶŃĴŅĦĔŅĶ' ĮƖ 2568 &ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
474,017,400 70,804,600 436,036,100 

            
70,804,600  440,396,400 

            
70,804,600  

ĺŇěńĵ 2,180,500   0   0 0 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 
0 1,714,500 0 

              
1,628,800  0 

              
1,628,800  

ĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 0 400,000 0 

                
360,000  0 

                
360,000  

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ 
343,300 1,802,200 350,200 

              
1,712,100  357,200 

              
1,712,100  

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 
33,653,000 28,011,500 33,989,500 

            
24,650,100  34,329,400 

            
24,650,100  

ĶĺĴ 510,194,200 113,700,000 470,375,800 110,122,800 475,083,000 110,122,800 

ĶĺĴĪńŘĚĽŇŘĬ 623,894,200 580,498,600 585,205,800 

ȮȮ 
 

 2,Ȯ ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨƞŀĮƖȮ 
  ŐĭĭȮ1,1      ĨĸŀħľĸńĔĽŌĨĶȮ0/.*...ȮĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ5.*...ȮĭŅĪ-ėĬ' 
  ŐĭĭȮ1,2 ȮĨĸŀħľĸńĔĽŌĨĶȮ06.*...ȮĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ5.*...ȮĭŅĪ-ėĬ' 
  ŐĭĭȮ2,1      ȮĨĸŀħľĸńĔĽŌĨĶȮ0/.*...ȮĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ5.*...ȮĭŅĪ-ėĬ' 
  ŐĭĭȮ2,2 ȮĨĸŀħľĸńĔĽŌĨĶȮ06.*...ȮĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ5.*...ȮĭŅĪ-ėĬ' 

 
0,5 ĶŃĭĭĔŅĶĻŉĔļŅ 
XȮŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E+learning' 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
ÄȮŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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2,8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337ȮȮȮ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬŐįĬĔŅĶ
ĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅȮȮ 

 
1,Ȯ ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 

3,1 ľĸńĔĽŌĨĶȮ 
 3,1,1 ěŜŅĬĺĬľĬƞĺĵĔŇĨ Ȯ 

 ȮȮȮȮȮȮȮȮ  ľĸńĔĽŌĨĶŐĭĭȮ/,/ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ  48 ľĬƞĺĵĔŇĨ 
   ȮȮȮȮȮ ľĸńĔĽŌĨĶŐĭĭȮ/,0ȮȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72 ľĬƞĺĵĔŇĨ 
    ľĸńĔĽŌĨĶŐĭĭȮ0,/ȮȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 51 ľĬƞĺĵĔŇĨ 
   ȮȮȮȮȮ ľĸńĔĽŌĨĶŐĭĭȮ0,0ȮȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 78 ľĬƞĺĵĔŇĨ 
 

 3,1,2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 
         3,1,2,1 ľĸńĔĽŌĨĶȮŐĭĭȮ1,1 ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
ȮȮȮȮȮȮȮȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
 ȮȮȮȮȮȮȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  48 ľĬƞĺĵĔŇĨ 

 ȮȮȮȮȮȮȮ Ĕ,Ȯ ĮĶŇĠĠŅĬŇıĬīƢ ȮȮȮȮȮ  

 207898 Ȯ ħŋļġňĬŇıĬīƢ 48    ľĬƞĺĵĔŇĨ 
 ȮȮȮȮȮȮ ĕ,Ȯ ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

1. ĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
2. įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚ 
ĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer 
review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞ
ŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMedȮľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĕŀĚ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬ
ĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score /ȮľĶŊŀȮ0ȮĕŀĚ
ĺŅĶĽŅĶŒĬŐĕĬĚĪňŗĪŜŅĔŅĶĺŇěńĵȮ 

3. ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
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4. ĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟĪĭĪĺĬ
ĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 

5. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅė 
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃ 

ȮȮȮȮ  ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   1,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
   2,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚŐĕĬĚĺŇĝŅȮ+Ȯ00567/ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ/Ȯ&/ȮľĬƞĺĵĔŇĨ' 

ȮȮ+Ȯ005670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ0Ȯ&/ȮľĬƞĺĵĔŇĨ' 
  ȮȮ+Ȯ005671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1Ȯ&/ȮľĬƞĺĵĔŇĨ' 
     ȮȮ+ȮĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬ 
     ȮȮȮŒĬĔĶŃĭĺĬĺŇĝŅĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĮĶŃěŜŅ 
     ȮȮȮŐĕĬĚĺŇĝŅŐĬŃĬŜŅ 
ȮȮȮȮȮȮȮȮȮ Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

  ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
    įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚ 
   ĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
   ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 
 
ȮȮȮȮȮȮȮȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
   ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  48 ľĬƞĺĵĔŇĨ 

 ȮȮȮȮȮȮȮ Ĕ,Ȯ ĮĶŇĠĠŅĬŇıĬīƢ ȮȮȮȮȮ  

 217898 Ȯ ħŋļġňĬŇıĬīƢ 48    ľĬƞĺĵĔŇĨ 
 ȮȮȮȮȮȮ ĕ,Ȯ ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 /,ȮȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
 0,ȮȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 

ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISIȮľĶŊŀȮScopus  
ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵ
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮImpact factor ŒĬģŅĬĕƟŀĴŌĸȮWeb of Science 
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  1,ȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮȮ 
ȮȮ  ȮȮȮȮĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŐĕĬĚĺŇĝŅĵŀĴĶńĭȮŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚ 
  2,ȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėȮȮ 
ȮȮȮȮ   ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃȮȮ 
ȮȮȮ   ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
ȮȮȮȮ  ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   1,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
   2,ȮȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚŐĕĬĚĺŇĝŅ+0/567/ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ/Ȯ&/ȮľĬƞĺĵĔŇĨ' 

+Ȯ0/5670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0Ȯ&/ȮľĬƞĺĵĔŇĨ' 
  +Ȯ0/5671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1Ȯ&/ȮľĬƞĺĵĔŇĨ' 
     +ȮĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬ 
     ȮȮȮŒĬĔĶŃĭĺĬĺŇĝŅĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĮĶŃěŜŅ 
     ȮȮĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 
ȮȮȮȮȮȮȮȮȮ Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

 /,ȮȮȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

  0,ȮȮȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭŐĔƟ 
   ȮȮĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
 
    3,1,2,2 ľĸńĔĽŌĨĶȮŐĭĭȮ1,2 ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
 ȮȮȮȮȮȮȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ   72 ľĬƞĺĵĔŇĨ 

 Ĕ, ĮĶŇĠĠŅĬŇıĬīƢȮȮȮȮȮ  

  ȮȮȮ 207897   ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  72 ľĬƞĺĵĔŇĨ 
 ĕ, ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
  1,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
  2,ȮȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚ 
   ĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ 
   ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review' 
   ŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬ 
   ģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĕŀĚ 
   ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ3 ŏĶŊŗŀĚȮőħĵȮ2 ŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬ 
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   ĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score 1 ľĶŊŀȮ2 ĕŀĚ 
   ĺŅĶĽŅĶŒĬŐĕĬĚĪňŗĪŜŅĔŅĶĺŇěńĵ 
  3,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ 
   ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
  4,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟĪĭĪĺĬ 
   ĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 
  5,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė 
   ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃ 
   ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
ȮȮȮȮ  ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   1,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
   2,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚŐĕĬĚĺŇĝŅȮ+Ȯ00567/ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ/Ȯ&/ȮľĬƞĺĵĔŇĨ' 

ȮȮ+Ȯ005670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ0Ȯ&/ȮľĬƞĺĵĔŇĨ' 
  ȮȮ+Ȯ005671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1Ȯ&/ȮľĬƞĺĵĔŇĨ' 
     ȮȮ+ȮĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬ 
     ȮȮȮŒĬĔĶŃĭĺĬĺŇĝŅĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĮĶŃěŜŅ 
     ȮȮȮŐĕĬĚĺŇĝŅŐĬŃĬŜŅ 
ȮȮȮȮȮȮȮȮȮ Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮ ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěŜŅŐĕĬĚĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ 

  ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
    įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚ 
   ĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĶŊŀ 
   ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 
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 ȮȮȮȮȮȮȮȮȮȮȮȮ3,1,2,3 ľĸńĔĽŌĨĶȮŐĭĭȮ2,1 ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  œĴƞĬƟŀĵĔĺƞŅ Ȯ51 ľĬƞĺĵĔŇĨ 
 Ĕ, ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ  œĴƞĬƟŀĵĔĺƞŅȮ ȮȮ Ȯ15 ľĬƞĺĵĔŇĨȮ 
  1, ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮ  œĴƞĬƟŀĵĔĺƞŅȮ  Ȯ15 ľĬƞĺĵĔŇĨȮ 
    1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ  œĴƞĬƟŀĵĔĺƞŅȮ  Ȯ15 ľĬƞĺĵĔŇĨȮ 

 1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ    ȮȮ3  ľĬƞĺĵĔŇĨ 
  207891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1 1ȮȮľĬƞĺĵĔŇĨ 
  207892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2 1ȮȮľĬƞĺĵĔŇĨ 
  207893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ3 1  ľĬƞĺĵĔŇĨ
 1,1,2  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12ȮȮľĬƞĺĵĔŇĨ 
     ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢŐĸŃ-ľĶŊŀ
ŐĕĬĚĺŇĝŅĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬőħĵėĺŅĴ
ŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮ 
     ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŏėĵŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ
ľĶŊŀŏĪňĵĭŏĪƞŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅȮ207708ȮŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢ
ŏĝŇĚĽĩŇĨŇ 
     ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŏėĵŏĶňĵĬĔĶŃĭĺĬĺŇĝŅėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢľĶŊŀŏĪňĵĭŏĪƞŅ
ŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŒľƟĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮ0.55//ȮĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 
  207701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň 3ȮȮľĬƞĺĵĔŇĨ 
  207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 3ȮȮľĬƞĺĵĔŇĨ 
  207704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 3  ľĬƞĺĵĔŇĨ 
  207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ 3  ľĬƞĺĵĔŇĨ 
  207706  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0 3  ľĬƞĺĵĔŇĨ 
  207708  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 3  ľĬƞĺĵĔŇĨ 
  207711  ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 3 ȮľĬƞĺĵĔŇĨ 
  207712  ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵ 3  ľĬƞĺĵĔŇĨ 
   ĪŅĚħƟŅĬĲƕĽŇĔĽƢ  
  0.5501 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ 1ȮȮľĬƞĺĵĔŇĨ 
  207724 ŏĻĶļģĲƕĽŇĔĽƢ 1ȮȮľĬƞĺĵĔŇĨ 
  0.5505 ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶ Ȯ1ȮȮȮȮľĬƞĺĵĔŇĨ 
  207729 œĴőėĶĲĸŌŀŇħŇĔĽƢ 1ȮȮľĬƞĺĵĔŇĨ 
  0.552/ ĪķļġňĕŀĚŐĕŖĚȮ/ 1ȮȮľĬƞĺĵĔŇĨ 
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  0.5520 ĪķļġňĕŀĚŐĕŖĚȮ0 1ȮȮľĬƞĺĵĔŇĨ 
  0.5521 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/ 1ȮȮľĬƞĺĵĔŇĨ 
  0.5522 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0 1ȮȮľĬƞĺĵĔŇĨ 
  207745 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ 1ȮȮľĬƞĺĵĔŇĨ 
  0.554/ ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/ 1ȮȮľĬƞĺĵĔŇĨ 
  0.5540 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0 1ȮȮľĬƞĺĵĔŇĨ 
  207763 ĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢ 3  ľĬƞĺĵĔŇĨ 
    ĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė  
  0.5543 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1ȮȮľĬƞĺĵĔŇĨ 
  0.5544Ȯ ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ 1ȮȮľĬƞĺĵĔŇĨ 
  207767 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭ 3  ľĬƞĺĵĔŇĨ 
   ĸŜŅŀĬŋĳŅė  
  0.5546 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė 1ȮȮľĬƞĺĵĔŇĨ 
  0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 1ȮȮľĬƞĺĵĔŇĨ 
  207775 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 1ȮȮľĬƞĺĵĔŇĨ 
  0.5554 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0 1ȮȮľĬƞĺĵĔŇĨ 
  207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ 1ȮȮľĬƞĺĵĔŇĨ 
  207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ 1ȮȮľĬƞĺĵĔŇĨ 
  0.556/ ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/ 1ȮȮľĬƞĺĵĔŇĨ 
  0.5560 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ0Ȯ 1ȮȮľĬƞĺĵĔŇĨ 
  0.5572 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ 1ȮȮľĬƞĺĵĔŇĨ 
  207808 ĔĸĻŅĽĨĶƢĽĩŇĨŇ 3  ľĬƞĺĵĔŇĨ 
  207812 ĔŅĶŐĔƟĮƤĠľŅŒĬĪŅĚĲƕĽŇĔĽƢĪķļġňĕńŘĬĽŌĚ 3  ľĬƞĺĵĔŇĨ 
  207829 œĴőėĶĲĸŌŀŇħŇĔĽƢĕńŘĬĽŌĚ 3  ľĬƞĺĵĔŇĨ 
  207846 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚ 3  ľĬƞĺĵĔŇĨ 
  207862 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢ 3  ľĬƞĺĵĔŇĨ 
  207868 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅ 3  ľĬƞĺĵĔŇĨ 
   ŐĸŃĸŜŅŀĬŋĳŅė  
  207878 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĪńĻĬĻŅĽĨĶƢ 3  ľĬƞĺĵĔŇĨ 
  207888 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ  3  ľĬƞĺĵĔŇĨ 
 ľĴŅĵŏľĨŋȮ8ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚĲƕĽŇĔĽƢȮ&207ź'ȮŐĕĬĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&217ź'ȮŐĸŃȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ&226ź' 
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    Ȯ1,2ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
    ȮȮȮ 1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮœĴƞĴň 
    ȮȮȮ 1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  œĴƞĴňȮ 
 Ȯ2, ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ œĴƞĴň 
 ĕ,Ȯ ĮĶŇĠĠŅĬŇıĬīƢ  
  207899 ħŋļġňĬŇıĬīƢ 14 ľĬƞĺĵĔŇĨ 
 ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1,ȮȮ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
   2,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 

 ĚȮ, ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
  1,ȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
  2,ȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚ
ĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇ
ĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed 
ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮőħĵȮ1 ŏĶŊŗŀĚ
ŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score 1 ľĶŊŀȮ2 
ĕŀĚĺŅĶĽŅĶŒĬŐĕĬĚĪňŗĪŜŅĔŅĶĺŇěńĵ 
  3,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
  4,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟĪĭĪĺĬ
ĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 
  5,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚ
ĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
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  Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
    įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚ
ĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ  
 
            3,1,2,4 ľĸńĔĽŌĨĶȮȮŐĭĭȮ2,2 ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  ȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ ȮȮ78ȮľĬƞĺĵĔŇĨ 
 Ĕ, ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ  œĴƞĬƟŀĵĔĺƞŅȮ ȮȮ30ȮľĬƞĺĵĔŇĨȮ 
  1, ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮ  œĴƞĬƟŀĵĔĺƞŅȮ ȮȮȮȮ30ȮľĬƞĺĵĔŇĨȮ 
    1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ  œĴƞĬƟŀĵĔĺƞŅȮ ȮȮȮ 30ȮȮľĬƞĺĵĔŇĨȮ 

 1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ    ȮȮȮȮ24ȮȮľĬƞĺĵĔŇĨ 
  207701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň   3 ȮľĬƞĺĵĔŇĨ

207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/   3ȮȮľĬƞĺĵĔŇĨ 
  207704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0  3 ȮľĬƞĺĵĔŇĨ

207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/  3ȮȮľĬƞĺĵĔŇĨ
207706  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0  3  ľĬƞĺĵĔŇĨ
207708  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ  3ȮȮľĬƞĺĵĔŇĨ
207711  ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ  3  ľĬƞĺĵĔŇĨ 

  207891ȮȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1 1  ľĬƞĺĵĔŇĨ 
  207892ȮȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2 1  ľĬƞĺĵĔŇĨ 
  207893ȮȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ3 1  ľĬƞĺĵĔŇĨ 
     1,1,2  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ6ȮȮľĬƞĺĵĔŇĨ 
 ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢŐĸŃ-
ľĶŊŀŐĕĬĚĺŇĝŅĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮ ľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬőħĵ
ėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮ 
     
  207712  ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
   ĪŅĚħƟŅĬĲƕĽŇĔĽƢ  
  0.5501 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ 1ȮȮľĬƞĺĵĔŇĨ 
 207724 ŏĻĶļģĲƕĽŇĔĽƢ 1ȮȮľĬƞĺĵĔŇĨ 
  0.5505 ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶȮ 1ȮȮľĬƞĺĵĔŇĨ 
 207729 œĴőėĶĲĸŌŀŇħŇĔĽƢ 1ȮȮľĬƞĺĵĔŇĨ 
  0.552/ ĪķļġňĕŀĚŐĕŖĚȮ/ 1ȮȮľĬƞĺĵĔŇĨ 
 0.5520 ĪķļġňĕŀĚŐĕŖĚȮ0 1ȮȮľĬƞĺĵĔŇĨ 
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  0.5521 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/ 1ȮȮľĬƞĺĵĔŇĨ 
 0.5522 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0ȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 
 207745 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ 1ȮȮľĬƞĺĵĔŇĨ 
 0.554/ ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/ 1ȮȮľĬƞĺĵĔŇĨ 
 0.5540 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0 1ȮȮľĬƞĺĵĔŇĨ 
  207763 ĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢ 3  ľĬƞĺĵĔŇĨ 
    ĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė  
 0.5543 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1ȮȮľĬƞĺĵĔŇĨ 
 0.5544Ȯ ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ 1ȮȮľĬƞĺĵĔŇĨ 
 207767 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭ 3ȮȮľĬƞĺĵĔŇĨ 
   ĸŜŅŀĬŋĳŅė  
 0.5546 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė 1ȮȮľĬƞĺĵĔŇĨ 
 0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 1ȮȮľĬƞĺĵĔŇĨ 
 207775 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 1ȮȮľĬƞĺĵĔŇĨ 
 0.5554 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0 1ȮȮľĬƞĺĵĔŇĨ 
 207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ 1ȮȮľĬƞĺĵĔŇĨ 
 207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ 1ȮȮľĬƞĺĵĔŇĨ 
 0.556/ ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/ 1ȮȮľĬƞĺĵĔŇĨ 
 0.5560 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ0ȮȮ 1ȮȮľĬƞĺĵĔŇĨ 
 0.5572 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ 1ȮȮľĬƞĺĵĔŇĨ 
 207808 ĔĸĻŅĽĨĶƢĽĩŇĨŇ 3  ľĬƞĺĵĔŇĨ 
  207812 ĔŅĶŐĔƟĮƤĠľŅŒĬĪŅĚĲƕĽŇĔĽƢĪķļġňĕńŘĬĽŌĚ 3  ľĬƞĺĵĔŇĨ 
 207829 œĴőėĶĲĸŌŀŇħŇĔĽƢĕńŘĬĽŌĚ 3  ľĬƞĺĵĔŇĨ 
 207846 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚ 3  ľĬƞĺĵĔŇĨ 
 207862 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢ 3  ľĬƞĺĵĔŇĨ 
 207868 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅ 3  ľĬƞĺĵĔŇĨ 
   ŐĸŃĸŜŅŀĬŋĳŅė   
 207878 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĪńĻĬĻŅĽĨĶƢ 3ȮȮľĬƞĺĵĔŇĨ 
  207888 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ  3  ľĬƞĺĵĔŇĨ 
   
 ľĴŅĵŏľĨŋȮ8ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚĲƕĽŇĔĽƢȮ&207ź'ȮŐĕĬĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&217ź'ȮŐĸŃȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ&226ź' 
    1,2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ  œĴƞĴň 
    ȮȮȮ 1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮœĴƞĴň 
    ȮȮȮ 1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  œĴƞĴňȮ 
 Ȯ2, ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ&ĩƟŅĴň' œĴƞĴň 
  Ȯĕ,Ȯ ĮĶŇĠĠŅĬŇıĬīƢ       48 ľĬƞĺĵĔŇĨ ȮȮȮ 

 207898 ħŋļġňĬŇıĬīƢ ȮȮȮȮ48ȮľĬƞĺĵĔŇĨ 
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 ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1,ȮȮ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
   2,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 

ȮȮȮȮȮȮĚȮ, ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
   1,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
   0,ȮȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚ
ĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶ
ĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮ
őħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science 
ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮőħĵȮ2ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮ
ISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score 1ȮľĶŊŀȮ2ȮĕŀĚĺŅĶĽŅĶŒĬŐĕĬĚĪňŗĪŜŅĔŅĶĺŇěńĵ 
   3,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
   4,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟĪĭĪĺĬ
ĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 
   5,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěŜŅŐĕĬĚĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

  Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ 
    įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀ
ĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ħŋļġňĬŇıĬīƢľĸńĔ  
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 Type 1,1  8ȮȮStudent with MasterŲs Degree  
ȮȮȮ Track of Physics 
 Degree RequirementsȮ   48 credits 
ȮȮȮȮ A,Ȯ Thesis   
Ȯ 207898  Doctoral ThesisȮ 48 credits 
 ȮȮȮȮ B,ȮȮ Academic Activities 

1) A student have to attend seminar every semester that the course is offered, 
2) The whole or a part of the thesis must be published-accepted for publication 

in international journals with peer review indexed by ISI, Scopus, IEEE, PubMed 
or Web of Science for at least 2 papers &as the first author', where 2 of them 
must have ISI Impact factor and must be in journal with quartile scores of 1 
or 2 in the research field, 

3)  A student must present at least one oral presentation on the topic related 
to his-her thesis at international meeting&s', 

4) A student is required to exercise his-her teaching and-or laboratory skill by 
taking the role as a teaching assistant in an introductory physics laboratory 
course or a tutor for an undergraduate physics course, 

5) A student has to report thesis progression to the Graduate School every 
semester through the approval of the Chairman of the Graduate Study 
Committee of the Faculty of Science, 

C, Non+credit course 
1) Graduate SchoolŲs requirement8Ȯa foreign language 
2) ProgramŲs requirement8Ȯ+Ȯ207891 Ph,D,ȮSeminar in Physics 1 &1Ȯcredit' 

ȮȮȮȮȮȮȮ+Ȯ207892 Ph,D,ȮSeminar in Physics 2 &1Ȯcredit' 
ȮȮȮȮȮȮȮ+Ȯ207893 Ph,D,ȮSeminar in Physics 3 &1Ȯcredit' 
ȮȮȮȮ+ȮA student who is deficient in basic background Ȯ 
ȮȮȮȮȮȮmust register courses recommended  by the Ȯ 
ȮȮȮȮȮȮgraduate program administrative committee, 

  D,ȮQualifying examination 
1) A student must complete a qualifying examination to evaluate his-her ability 

before presenting a thesis proposal, 
2) An unsuccessful examinee must take a re+examination, for the last time, within 

the following regular semester, 
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E,ȮComprehensive examination 
 Having submitted a request form to the Graduate School, approved by thesis 
committee or major thesis advisor, a student must then complete a comprehensive 
examination, 
 

 Track of Applied Physics 
 Degree RequirementsȮ   48 credits 
ȮȮȮȮ A,Ȯ Thesis   
Ȯ 217898  Doctoral Thesis  48 credits 
 ȮȮȮȮ B,ȮȮ Academic Activities 

1) A students have to attend seminar every  semester that the course is offered,Ȯ 
2) The whole or a part of the thesis must be published-accepted for publication 

in an international journal indexed in ISI or Scopus or Web of Science database 
at least 2 papers &as the first author', and at least 1 of them must be 
published-accepted in an international journal with impact factor indexed in 
Web of Science, 

3) A student must present at least one oral presentation on the topic related to 
his-her thesis at international conference&s', 

4) ȮȮA student has to report thesis progression to the Graduate School every 
semester, for approval by  the Chairman of the Graduate Study Committee, 

C, Non+credit course 
1) ȮGraduate SchoolŲs requirement8Ȯa foreign language 
2'ȮȮProgramŲs requirement8Ȯ+Ȯ0/567/ȮPh,D,ȮSeminar in Applied PhysicsȮ/Ȯ&1 credit' 

ȮȮȮȮȮ+Ȯ0/5670ȮPh,D,ȮSeminar in Applied PhysicsȮ0Ȯ&1 credit' 
ȮȮȮȮȮ+Ȯ0/5671ȮPh,D,ȮSeminar in Applied PhysicsȮ1Ȯ&1 credit' 
ȮȮȮȮȮ+ȮA student who is deficient in basic background 

must register courses recommended by the graduate 
program administrative committee, 

  D,ȮQualifying examination 
1) A student must complete a qualifying examination to evaluate his-her ability 

before presenting a thesis proposal, 
2) An unsuccessful examinee must take a re+examination, for the last time, 

within the following regular semester, 
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Type 1,2  8ȮȮStudent with BachelorŲs Degree     

 Track of Physics 
 Degree RequirementsȮ   72 credits 
ȮȮȮȮ A,Ȯ Thesis   
Ȯ 207897  Doctoral ThesisȮ 72 credits 
 ȮȮȮȮ B,ȮȮ Academic Activities 

1) A student have to attend seminar every semester that the course is offered, 
2) The whole or a part of the thesis must be published-accepted for publication 

in international journals with peer review indexed by ISI, Scopus, IEEE, PubMed 
or Web of Science for at least 3 papers &as the first author', where 2 of them 
must have ISI Impact factor and must be in journal with quartile scores of 1 
or 2 in the research field, 

3) A student must present at least one oral presentation on the topic related to 
his-her thesis at international meeting&s', 

4) A student is required to exercise his-her teaching and-or laboratory skill by 
taking the role as a teaching assistant in an introductory physics laboratory 
course or a tutor for an undergraduate physics course, 

5) A student has to report thesis progression to the Graduate School every 
semester through the approval of the Chairman of the Graduate Study 
Committee of the Faculty of Science, 

 ȮȮȮ C,Ȯ Non+credit Courses 
            1,ȮȮ Graduate School requirement +Ȯa foreign language 
   Ȯ2,ȮProgramŲs requirement8Ȯ+Ȯ207891 Ph,D,ȮSeminar in Physics 1 &1Ȯcredit' 

ȮȮȮȮȮȮȮȮȮȮ+Ȯ207892 Ph,D,ȮSeminar in Physics 2 &1Ȯcredit' 
ȮȮȮȮȮȮȮȮȮȮ+Ȯ207893 Ph,D,ȮSeminar in Physics 3 &1Ȯcredit' 
ȮȮȮȮȮȮȮ+ȮA student who is deficient in basic background   
ȮȮȮȮȮȮȮ  must register courses recommended  by the   
         graduate program administrative committee, 

 D,Ȯ Qualifying Examination 
1, A student must complete a qualifying examination to evaluate his-her 

ability before presenting a thesis proposal, 
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2, An unsuccessful examinee has one chance to take re+examination within 
the following regular semester, 

3, An unsuccessful examinee could be transferred to MasterŲs Degree studies  
 with theȮapproval of the Graduate Program Administrative Committee, 

E,ȮComprehensive examination 
 Having submitted a request form to the Graduate School, approved by thesis 
committee or major thesis advisor, a student must then complete a comprehensive 
examination, 

 
 Type 2,1 8ȮFor student with MasterŲs Degree 
1,ȮTrack of Physics 
 Degree Requirements a minimum of           51 credits 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ A, Course work a minimum of 15 credits 
 1, Graduate Courses a minimum of 15 credits 
 1,1 Field of Specialization           a minimum of 15 credits   
 1,1,1 Required courses ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3   credits  
 207891 Ph,D,ȮSeminar in PhysicsȮ1 1 credit 
 207892 Ph,D,ȮSeminar in PhysicsȮ2 1 credit 
 207893 Ph,D,ȮSeminar in PhysicsȮ3 1 credit 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1,1,2 Elective courses                  a minimum of 12 credits 
 Select any graduate courses in the field of thesis research interest from the 
following physics courses or other coursesȮwith an approval from the advisory committee,
 If a student had never completed any graduate level course in Statistical 
Mechanics or equivalent he-she must take the following course 8Ȯ207708 Thermodynamics 
and Statistical Mechanics, 
 If a student had never complete any graduate level course in mathematical 
physics or equivalent he-she must take the following course 8Ȯ207711 Theoretical Methods in 
Physics, 
 207701  Theoretical Mechanics 3 credits 
 207703 Quantum Mechanics 1 3 credits 
 207704 Quantum Mechanics 2 3 credits 
 207705 Classical Electrodynamics 1 3 credits 
 207706 Classical Electrodynamics 2 3 credits 
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 207708  Thermodynamics and Statistical Mechanics 
   3 credits 
 207711  Theoretical Methods in Physics 3 credits 
 207712  Research Conduction and Presentation in Physics 
   3  credits 
 0.5501 Computational Physics 1 credits 
 207724 Econophysics 1 credits 
 0.5505 Interactions of Ions with Matters 1 credits 
 207729 Microfluidics 1Ȯ credits 
 0.552/ Theory of SolidsȮ/ 1Ȯ credits 
 0.5520 Theory of SolidsȮ0 1Ȯ credits 
 0.5521 X+Ray Crystallography / 1 credits 
 0.5522 X+Ray Crystallography 0 1 credits 
 207745 Electronic Structure Theory and Calculations 
   1Ȯcredits 
 0.554/ Nuclear Physics / 1Ȯ credits 
 0.5540 Nuclear Physics 0 1 credits 
  207763    Computer Simulations in Particle Accelerator Physics  
    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮcredits 

 0.5543 Nuclear Technology and Applications 1 credits 
 0.5544Ȯ Nuclear Instruments and Methods 1 credits 
 207767 Beam Probe Characterization Techniques 3 credits 
 0.5546 Beam Physics 1 credits 
 0.5547 Accelerator Physics and Technology 1 credits 
 207775 Quantum Optics / 1 credits 
 0.5554 Quantum Optics 0 1 credits 
 207777 Trapping and Cooling of Neutral Atoms 1 credits 
 207779 Quantum Field Theory 1 credits 
 0.556/ Astrophysics / 1 credits 
 0.5560 Astrophysics 2 1 credits 
 0.5572 Selected Topics in Physics 1 credits 
 207808 Statistical Mechanics 3 credits 
  207812   Problem Solving in Advance Theoretical Physics        
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    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                              3  credits 
  207829   Advanced Microfluidics                          3  credits 
 207846 Selected Topics in Solid State Physics 3  credits 
 207862 Selected Topics in Nuclear Physics 3 credits 
 207868 Selected Topics in Plasma and Beam Physics 
   3 credits 
 207878 Selected Topics in Optical ProblemsȮȮȮȮȮȮȮ3   credits 
 207888 Selected Topics in Astrophysics 3 credits 
 Note 8 Course in the field of specilization are courses in graduate 
level in Physics &207ź', Applied Physics &217ź', and Astronomy &226ź', 
 1,2 Other courseȮ none 
  1,2,1 Required courses none 
 1,2,2 Elective courses  none 
 2, Advanced Undergraduate Courses none 
 ȮB, Thesis 
 207899 Doctoral ThesisȮȮȮȮȮȮȮȮ 36 credits 
ȮȮ  C,Ȯ Non+credit Courses 
            1,ȮȮ Graduate School requirement +Ȯa foreign language 
   2,ȮȮȮProgramŲs requirement8ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   none 
  D,ȮȮ Academic Activities 

1) A students have to attend seminar every semester that the course is offered, 
2) The whole or a part of the thesis must be published-accepted for publication 

in international journals with peer review indexed by ISI, Scopus, IEEE, PubMed 
or Web of Science for at least 2 papers &as the first author', where 1 of them 
must have ISI Impact factor and must be in journal with quartile scores of 1 
or 2 in the research field, 

3) A student must present at least one oral presentation on the topic related to 
his-her thesis at international meeting&s', 

4) A student is required to exercise his-her teaching and-or laboratory skill by 
taking the role as a teaching assistant in an introductory physics laboratory 
course or a tutor for an undergraduate physics course, 

5) A student has to report thesis progression to the Graduate School every 
semester through the approval of the Chairman of the Graduate Study 
Committee of the Faculty of Science, 
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 E,Ȯ Qualifying Examination 
1, A student must complete a qualifying examination to evaluate his-her 

ability before presenting a thesis proposal, 
2, An unsuccessful examinee has one chance to take re+examination within 

the following regular semester, 
  F,ȮComprehensive examination 
   Having submitted a request form to the Graduate School, approved by thesis 
committee or major thesis advisor, a student must then complete a comprehensive 
examination, 
 
 ȮType 2,2 8ȮFor student with BachelorŲs Degree 
1,ȮTrack of Physics 
 Degree Requirement a minimum of           78 credits 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ A, Course work a minimum of                30 credits 
 1, Graduate Courses a minimum of 30 ȮȮcredits 
 1,1 Field of Specialization a minimum of 30 credits 
 1,1,1 Required courses 24 credits 
 207701 Theoretical Mechanics 3 credits 
 207703 Quantum Mechanics 1 3 credits 
 207704 Quantum Mechanics 2 3 credits 
 207705 Classical Electrodynamics 1 3 credits 
 207706 Classical Electrodynamics 2 3 credits 
 207708  Thermodynamics and Statistical Mechanics 
   3 credits 
 207711  Theoretical Methods in Physics 3 credits 
 207891 Ph,D,ȮSeminar in PhysicsȮ1 1 credit 
 207892 Ph,D,ȮSeminar in PhysicsȮ2 1 credit 
 207893 Ph,D,ȮSeminar in PhysicsȮ3 1 credit 
 
 
 1,1,2 Elective courses a minimum of ȮȮ6  credits 
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  Select any graduate courses in the field of thesis research 
interest from the following physics courses or other courses with an approval from the 
advisory committee,Ȯ 
  207712 Research Conduction and Presentation in Physics 
     3  credits 
  0.5501 Computational Physics 1 credits 
  207724 Econophysics  1 credits 
  0.5505 Interactions of Ions with Matters 1 credits 
  207729 Microfluidics  1Ȯ credits 
  0.552/ Theory of SolidsȮ/ 1Ȯ credits 
  0.5520 Theory of Solids 0 1Ȯ credits 
  0.5521 X+Ray Crystallography / 1 credits 
  0.5522 X+Ray Crystallography 0 1 credits 
  207745 Electronic Structure Theory and Calculations 
     1 credits 
  0.554/ Nuclear Physics / 1Ȯ credits 
  0.5540 Nuclear Physics 0 1 credits 
  207763    Computer Simulations in Particle Accelerator Physics
    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮcredits 
  0.5543 Nuclear Technology and Applications 1 credits 
  0.5544Ȯ Nuclear Instruments and Methods 1 credits 
  207767 Beam Probe Characterization Techniques3 credits 
  0.5546 Beam Physics  1 credits 
  0.5547 Accelerator Physics and Technology 1 credits 
  207775 Quantum Optics / 1 credits 
  0.5554 Quantum Optics 0 1 credits 
  207777 Trapping and Cooling of Neutral Atoms 1 credits 
  207779 Quantum Field Theory 1 credits 
  0.556/ Astrophysics /  1 credits 
  0.5560 Astrophysics 2  1 credits 
  0.5572 Selected Topics in Physics 1 credits 
  207808 Statistical Mechanics 3 credits 
  207812   Problem Solving in Advance Theoretical Physics        
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    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                              3    credits 
  207829   Advanced MicrofluidicsȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ȮȮcredits 
  207846 Selected Topics in Solid State Physics 3  credits 
  207862 Selected Topics in Nuclear Physics 3 credits 
  207868 Selected Topics in Plasma and Beam Physics 
     3 credits 
  207878 Selected Topics in Optical Problems 3 credits 
  207888 Selected Topics in Astrophysics 3 credits 
 Note 8 Course in the field of specilization are courses in graduate level 

in Physics &207ź', Applied Physics &217ź', and Astronomy &226ź', 
 1,2 Other courses none 
  1,2,1 Required courses none 
 1,2,2 Elective courses  none 
 2, Advanced Undergraduate CoursesȮ&if any' none 
               B,ȮThesis 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ207898 Doctoral Thesis        ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮ48 credits 
ȮȮ  C,Ȯ Non+credit Courses 
            1,ȮȮ Graduate School requirement +Ȯa foreign language 
   2,ȮȮProgramŲs requirement8ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮnone 
Ȯ  D,ȮȮ Academic Activities 

1) A students have to attend seminar every semester that the course is offered, 
2) The whole or a part of the thesis must be published-accepted for publication 

in international journals with peer review indexed by ISI, Scopus, IEEE, PubMed 
or Web of Science for at least 2 papers &as the first author', where 2 of them 
must have ISI Impact factor and must be in journal with quartile scores of 1 
or 2 in the research field, 

3) A student must present at least one oral presentation on the topic related to 
his-her thesis at international meeting&s', 

4) A student is required to exercise his-her teaching and-or laboratory skill by 
taking the role as a teaching assistant in an introductory physics laboratory 
course or a tutor for an undergraduate physics course, 
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5) A student has to report thesis progression to the Graduate School every 
semester through the approval of the Chairman of the Graduate Study 
Committee of the Faculty of Science, 

 E,Ȯ Qualifying Examination 
1, A student must complete a qualifying examination to evaluate his-her 

ability before presenting a thesis proposal, 
2, An unsuccessful examinee has one chance to take re+examination within 

the following regular semester, 
3, An unsuccessful examinee could be transferred to MasterŲs Degree studies  
 with theȮapproval of the Graduate Program Administrative Committee, 

  F,ȮComprehensive examination 
  Having submitted a request form to the Graduate School, approved by thesis  

committee or major thesis advisor, a student must then complete a comprehensive 
examination, 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



39 
 

 

ȮȮȮȮȮȮȮȮȮ3,1,1ȮĔĶŃĭĺĬĺŇĝŅ 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮȮ 
&/'ȮľĴĺħĺŇĝŅĭńĚėńĭȮ         ľĬƞĺĵĔŇĨ 
 207701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň 3&3ů0+6' 
  &Theoretical Mechanics' 
 207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 3&3ů0+6' 
  &Quantum Mechanics 1' 
 207704  ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 3&3+0+6' 
  &Quantum Mechanics 2'  
 207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ 3&3ů0+6' 
  &Classical Electrodynamics 1' 
 207706  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0 3&3ů0+6' 
  &Classical Electrodynamics 2' 
 207708  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 3&3ů0+6' 
  &Thermodynamics and Statistical Mechanics'Ȯ 
 207711  ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 3&3ů0+6' 
  &Theoretical Methods in Physics' 
 207891  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1Ȯ 1&1+0+2' 
  &Ph,D,ȮSeminar in Physics 1' 
 207892  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2Ȯ 1&1+0+2' 
  &Ph,D,ȮSeminar in Physics 2' 
 207893  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ3Ȯ 1&1+0+2' 
  &Ph,D,ȮSeminar in Physics 3' 
&0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
 207712 ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢ 3&3ů0+6' 
  &Research Conduction and Presentation in Physics' 
 0.5501 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ 3&3ů0+6' 
  &Computational Physics' 
 0.5504 ŏĻĶļģĲƕĽŇĔĽƢ  3&3ů0+6' 
  &Econophysics' 
 0.5505 ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶ 3&3ů0+6' 
  &Interactions of Ions with Matters'Ȯ  
 207729 œĴőėĶĲĸŌŀŇħŇĔĽƢ 3&3ů0+6' 
  &Microfluidics' 
 0.552/ ĪķļġňĕŀĚŐĕŖĚȮ/ 3&3ů0+6' 
  &Theory of Solids 1' 
 0.5520 ĪķļġňĕŀĚŐĕŖĚȮ0 3&3ů0+6' 
  &Theory of Solids 2' 
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 0.5521 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/ 3&3ů0+6' 
  &X+Ray Crystallography 1' 
 0.5522 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0 3&3ů0+6' 
  &X+Ray Crystallography 2' 
 207745 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ 3&3ů0+6' 
  &Electronic Structure Theory and Calculations' 
 0.554/ ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/ 3&3ů0+6' 
  &Nuclear Physics 1' 
 0.5540 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0 3&3ů0+6' 
  &Nuclear Physics 2' 
 207763   ĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 3&3ů0+6' 
 ȮȮȮȮȮȮ&Computer Simulations in Particle Accelerator Physics'  

 0.5543 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3&3ů0+6' 
  &Nuclear Technology and Applications' 
 207766 ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ 3&2ů3+4' 
  &Nuclear Instruments and Methods' 
 0.5545 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅė 3&3ů0+6' 
  &Beam Probe Characterization Techniques' 
 0.5546 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė 3&3ů0+6' 
  &Beam Physics' 
 0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 3&3ů0+6' 
  &Accelerator Physics and Technology' 
 207775 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 3&3ů0+6' 
  &Quantum Optics 1' 
 207776 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0 3&3ů0+6' 
  &Quantum Optics 2' 
 207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ 1&3+0+6' 
  &Trapping and Cooling of Neutral Atoms' 
 207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ 3&3ů0+6' 
  &Quantum Field Theory' 
Ȯ 0.556/ ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/ 3&3ů0+6' 
  Ȯ&Astrophysics 1' 
 207782 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ2   3&3ů0+6' 
  &Astrophysics 2' 
 0.5572 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ 3&3ů0+6' 
  &Scjected Topics in Physics' 
Ȯ 207808  ĔĸĻŅĽĨĶƢĽĩŇĨŇȮ 3&3+0+6' 
  &Statistical Mechanics' 
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                       207812    ĔŅĶŐĔƟĮƤĠľŅŒĬĪŅĚĲƕĽŇĔĽƢĪķļġňĕńŘĬĽŌĚ                                   3&3+0+6' 
 ȮȮȮȮȮȮ&Problem Solving in Advance Theoretical Physics'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 207829   œĴőėĶĲĸŌŀŇħŇĔĽƢĕńŘĬĽŌĚ 3&3+0+6' 
  &Advanced Microfluidics' 
 207846  ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚ 3&3+0+6' 
  &Selected Topics in Solid State Physics' 
 207862  ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ 3&3+0+6' 
  &Selected Topics in Nuclear Physics' 
 207868  ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅŐĸŃĸŜŅŀĬŋĳŅėȮ 3&3+0+6' 
  &Selected Topics in Plasma and Beam Physics' 
 207878  ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĪńĻĬĻŅĽĨĶƢȮ 3&3+0+6' 
  &Selected Topics in Optical Problems' 
 207888  ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ 3&3+0+6' 
  &Selected Topics in Astrophysics' 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
 Ȯ0/567/Ȯ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1 1&1+0+2' 
  &Ph,D,ȮSeminar in Applied Physics 1' 
 Ȯ0/5670 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 2 1&1+0+2' 
  &Ph,D,ȮSeminar in Applied Physics 2' 
 0/5671 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ3 1&1+0+2' 
  &Ph,D,ȮSeminar in Applied Physics 3' 
&3'ȮľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 

 œĴƞĴň 
&4'ȮľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮȮ 
 207897  ħŋļġňĬŇıĬīƢ  72ȮľĬƞĺĵĔŇĨ 
  &Doctoral Thesis'  
 207898 ħŋļġňĬŇıĬīƢ  48 ľĬƞĺĵĔŇĨ 
  &Doctoral Thesis' 
 207899 ħŋļġňĬŇıĬīƢ  36 ľĬƞĺĵĔŇĨ 
  &Doctoral Thesis' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮȮ 
 217898 ħŋļġňĬŇıĬīƢ  48 ľĬƞĺĵĔŇĨ 
  &Doctoral Thesis' 
&5'ȮȮľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
  œĴƞĴň 
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ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅȮ 
  ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔŜŅľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮȮľĸńĔȮȮħńĚĨƞŀœĮĬňŘ 
 /, ŏĸĕȮ1ȮĨńĺŐĶĔȮȮŐĽħĚĩŉĚȮėĦŃȮȮŐĸŃĳŅėĺŇĝŅ-ŐĕĬĚĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
 0, ŏĸĕľĸńĔĶƟŀĵȮȮȮŐĽħĚĩŉĚȮȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 1, ŏĸĕľĸńĔĽŇĭȮȮȮȮȮŐĽħĚĩŉĚȮȮľĴĺħľĴŌƞŒĬŐĕĬĚĺŇĝŅȮ 
 2, ŏĸĕľĸńĔľĬƞĺĵȮȮŐĽħĚĩŉĚȮȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ  

 
1,/,2 ŐĽħĚŐįĬĔŅĶĻŉĔļŅȮȮ 

 1,/,2,/ ŐĭĭȮ/,/ 
/'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 

Register for university services 
+  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ

ĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

+ 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

+  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

+ 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

+ 207891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ/ 
Ph,D,ȮSeminar in PhysicsȮ/ 

+ 

 űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 
Attend seminarȮ 

+    

 ĶĺĴ +  ĶĺĴ + 

ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
207898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 207898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

207892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 2 
Ph,D,ȮSeminar in PhysicsȮ2 

+ 207893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 3 
Ph,D,ȮSeminar in PhysicsȮ3 

+ 

 ĶĺĴ 12  ĶĺĴ 12 
 

ĮƖĪňŗ 3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
207898 ħŋļġňĬŇıĬīƢȮ 

Doctoral Thesis 
12 207898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 
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ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

Attend seminar 
+  űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏ

ŏŦňņũŊŝūĶŞŧ 
Attend seminar 

+ 

  Ȯ  ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ 
Comprehensive Examination 

+ 

    ĽŀĭħŋļġňĬŇıĬīƢ 
Dissertatioin defense 

 

 ĶĺĴ 12  ĶĺĴ + 

 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ  48  ľĬƞĺĵĔŇĨ 

 
 

0'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 

Register for university services 
+ 217891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ/ 

Ph,D, Seminar in Applied Physics / 
+ 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

+  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

+ 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

+    

 űķƢŧŘơŜŖşŦŖŖŎŧŏŦňņũŊŝūĶŞŧ 
Attend seminar 

+    

 ĶĺĴ +  ĶĺĴ + 

ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
217898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 217898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

 űķƢŧŘơŜŖşŦŖŖŎŧŏŦňņũŊŝūĶŞŧ 
Attend seminar 

+ 217892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0 
Ph,D, Seminar in Applied Physics 0 

+ 

 ĶĺĴ 12  ĶĺĴ 12 

ĮƖĪňŗ 3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
217898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 217898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

217893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1 +  űķƢŧŘơŜŖşŦŖŖŎŧŏŦňņũŊŝūĶŞŧ + 
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ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
Ph,D, Seminar in Applied Physics 1 Attend seminar 

    ĽŀĭħŋļġŇĬŇıĬīƢ 
Dissertatioin defense 

 

 ĶĺĴ 12  ĶĺĴ 12 

 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮȮ48ȮȮľĬƞĺĵĔŇĨ 

 

 1,/,2,0 ŐĭĭȮ/,0Ȯ 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

ĮƖĪňŗ  1 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶ 
ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

Ȯ+  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶ 
ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

+ 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

+  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

+ 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

+ 207891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 1 
Ph,D,ȮSeminar in PhysicsȮ1 

+ 

 űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 
Attend seminar 

+    

 ĶĺĴ +  ĶĺĴ + 
 

ĮƖĪňŗ  2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
207897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 207675 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

207892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 2 
Ph,D,ȮSeminar in PhysicsȮ2 

+ 207893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 3 
Ph,D,ȮSeminar in PhysicsȮ3 

+ 

 ĶĺĴ 12  ĶĺĴ 12 
 

ĮƖĪňŗ  3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
207897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 207897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

 űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 
Attend seminarȮ 

  űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 
Attend seminarȮ 

 

 ĶĺĴ 12  ĶĺĴ 12 
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ĮƖĪňŗ  4 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
207897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 207897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

 űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 
Attend seminar 

  űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

Attend seminar 
+ 

    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ 
Comprehensive Examination 

+ 

    ĽŀĭħŋļġňĬŇıĬīƢ 
Dissertatioin defense 

 

 ĶĺĴ 12  ĶĺĴ 12 
 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ72 ľĬƞĺĵĔŇĨ 
 

 1,/,2,1 ŐĭĭȮ0,/Ȯ 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

ĮƖĪňŗ  1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
0.5,,, ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 

Elective courses 
3 207ź ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 

Elective courses 
3 

0.5,,, ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3 207ź ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

  ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

 

 űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

Attend seminar 
  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

Present thesis proposal 
 

    űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

Attend seminar 
 

 ĶĺĴ 6  ĶĺĴ 6 

ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
207899 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
9 207899 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
9 

0.567/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 1 
Ph,D,ȮSeminar in PhysicsȮ1 

1 207892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 2 
Ph,D,ȮSeminar in PhysicsȮ2 

1 

 ĶĺĴ 10  ĶĺĴ 10 
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ĮƖĪňŗ 3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
207899 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
9 207899 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
9 

207893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 3 
Ph,D,ȮSeminar in PhysicsȮ3 

1  űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

Attend seminar 
 

    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ 
Comprehensive Examination 

+ 

    ĽŀĭħŋļġňĬŇıĬīƢ 
Dissertatioin defense 

+ 

 ĶĺĴ 10  ĶĺĴ 9 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮȮ51ȮľĬƞĺĵĔŇĨ 

 1,/,2,2 ŐĭĭȮ0,0Ȯ 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

ĮƖĪňŗ  1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

0.55./ ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň 

Theoretical Mechanics 

3 207704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 

Quantum Mechanics 2 

3 

207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 

Quantum Mechanics 1 

3 207706 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0 

Classical Electrodynamics 2 

3 

207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ 

Quantum Mechanics 1 

3 207708 ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚ

ĽĩŇĨŇ 

Thermodynamics and 

Statistical Mechanics 

3 

207711 ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 

Theoretical Methods in Physics 

3  ĽŀĭĺńħėŋĦĽĴĭńĨŇ 

Qualifying Examination 

+ 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

Pass foreign language 

examination requirement 

  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

+ 

 űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

Attend seminar 
  űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 

Attend seminar 
 

 ĶĺĴ 12  ĶĺĴ 9 

 

ĮƖĪňŗ  2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

207ź ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3 207898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

8 
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ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

207ź ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3 207891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 1 
Ph,D,ȮSeminar in PhysicsȮ1 

1 

207898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

6    

 űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ 
Attend seminar 

    

 ĶĺĴ 12  ĶĺĴ 9 

 

ĮƖĪňŗ  3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

207898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

8 207898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

8 

207892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 2 
Ph,D,ȮSeminar in PhysicsȮ2 

/ Ȯ207893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 3 
Ph,D,ȮSeminar in PhysicsȮ3 

1 

 ĶĺĴ 9  ĶĺĴ 9 

 

ĮƖĪňŗ  4 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

207898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

9 207898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

9 

 űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ

Attend seminar 
  űķƢŧŘơŜŖşŦŖŖŎŧŘťŉŦŏŏŦňņũŊŝūĶŞŧ

Attend seminar 
+ 

    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ 
Comprehensive Examination 

 

 
 

  ĽŀĭħŋļġňĬŇıĬīƢ 
Dissertatioin defense 

+ 

 ĶĺĴ 9  ĶĺĴ 9 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ78ȮȮľĬƞĺĵĔŇĨ 
 
1,/,3 ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
  ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔȮ 
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3,0 ĝŊŗŀȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮȮ 
3,0,1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢįŌƟĽŀĬ 

Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶ 
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
/ ĶĻ,ħĶ,ĵĚĵŋĪīȮȮŏľĸƞŅĻŇĶŇĩŅĺĶ( 

 
+Ph,D,&Physics', The University of  
ȮWarwick, UK, 2004 
+ĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2541 

8 18 8 8 169&10' 

0 ȮįĻ,ħĶ,ĽŋŏĴīȮȮĽĔŋĸŏĽĶŇĴĽŋĕ( 
 

+Ph,D,&Physics', The University of   
 Birmingham, UK, 2011 
+ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 

18 2 18 2 16&6' 

1 įĻ,ħĶ,ĬŇĶŋĨȮįŋĽħň( 
 

+Ph,D,&Bio+physics', Ohio State  
ȮUniversity, USA, 0./. 
+ĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2545 
+ĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,ȮȮ032/ 

18 14 18 14 20&6' 

4 Ļ,ħĶ,ĔŀĭĺŋĥŇȮĶŋěŇěĬŅĔŋĸ 
 

+ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ',ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ031/ 

7 8 7 8 227&30' 

3 ĶĻ,ħĶ,ěŇĨĶĸħŅȮĪŀĚŒĭ +ȮPh,D,&Applied Physics', Stanford  
ȮȮUniversity, USA, 2001 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, ȮȮ0315 

18 1 18 1 47&4' 

6 ĶĻ,ħĶ,ħĺĚĴĦňȮ 
ĺƞŀĚĶńĨĬŃœıĻŅĸ 
 

+ȮPh,D,&Physics', LehighȮUniversity, USA, 2003 

+ȮM,S,&Physics', Lehigh University, USA ,2000 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ,Ȯ032. 
+ȮĻļ,ĭ,&ĲƕĽŇĔĽƢ+ėĦŇĨ',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2534 

5 22 5 22 78&23' 
 
 
 

 
 

7 ĶĻ,ħĶ,ĝńĵĔŅĬĨƢȮŏĸňĵĺľŇĶńĠ +ȮĺĪ,ħ,&ĺńĽħŋĻŅĽĨĶƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 
+ȮĺĪ,Ĵ,&ĺńĽħŋĻŅĽĨĶƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ,  
ȮȮ2545 

11 5 11 5 81&18' 

8 ĶĻ,ħĶ,īňĶĺĶĶĦȮĭŋĠĠĺĶĶĦ +ĺĪ,ħ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0312 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0303 

9 10 9 10 90&27' 



49 
 

 

Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶ 
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
9 ĶĻ,ħĶ,ĬńħħŅȮŏĺĝĝŅĔŋĸ +ȮĺĪ,ħ,&ĺńĽħŋĻŅĽĨĶƢ'* 

ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 033. 
+ȮĺĪ,Ĵ,&ĺńĽħŋĻŅĽĨĶƢ'* 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0325 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ĴľŅĺŇĪĵŅĸńĵŀŋĭĸĶŅĝīŅĬň,0323 

/2 11 14 11 59&8' 

10
, 
ĶĻ,ħĶ,ĮƕĵĶńĨĬƢȮĬŇĴĴŅĬıŇĳńĔħŇś 

 
+ȮĮĶ,ħ,&ĲƕĽŇĔĽƢŏĝŇĚŏėĴň', 
ȮȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ0324Ȯ 
+ȮĺĪ,ĭ,&ŏėĴň'Ȯ&ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ/' 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

0 0 0 10 87&22' 

11 ĶĻ,ħĶ,ıĶĶńĨĬƢȮĺńĥĬĔĽŇĺŇĝĝƢȮȮ +ȮPh,D,&Physics Education' 
  Oregon State University, USA,, 0..3 
+ȮB,A,&Physics'*ȮLehigh University,  
ȮȮUSA, Ȯ/776 

14 11 14 11 20&3' 

12 ĶĻ,ħĶ,ıŇĻŇļģƢȮĽŇĚľƢŒě 
 

+ȮPh,D,&Materials ScienceȮand  
ȮȮEngineering', The University of  
ȮȮSurrey, UK, 2000 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0314 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ031. 

2 18 2 18 113&30' 

13 ĶĻ,ħĶ,ĺŇŏĝňĵĶȮœĔĶĺńĥĬĺĚĻƢ +ȮPh,D,&Astrophysics', Liverpool  
ȮȮJohn Moores University, UK, 2009 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0321 
+ȮĺĻ,ĭ,&ĺŇĻĺĔĶĶĴœĲĲƚŅ',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 0311 

9 14 9 14 13&3' 

14 ĶĻ,ħĶ,ĺŇĴȮŏľĬŊŀŏıŖĚ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0322 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2532 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ031. 

8 0 8 0 25&3' 

15 ĶĻ,ħĶ,ĽŋĳŅıȮĝŌıńĬīƢ +ȮPh,D,&Chemical Physics', The  
ȮȮUniversity of Maryland, USA, 2001 
+ȮM,Sc,&Inorganic and Physics  
ȮȮChemistry', Osaka University,  
ȮȮJapan, 1995 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2534 

3 14 3 14 183&23' 
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ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶ 
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
16 ĶĻ,ħĶ,ŐĽĚĶĺňȮĻĶňĺŇĝńĵȮȮ +ȮĮĶ,ħ,&ŏėĴň'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ253/ 

+ȮĺĪ,Ĵ,&ŏėĴň'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2526 
+ȮĺĪ,ĭ,&ŏėĴň'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2524 

0 0 0 10 30&4' 

17 ĶĻ,ħĶ,ĽŇĶŇĺħňȮĝĴŏħĝ +ȮDr,agr &Molecular Genetics',  
ȮȮInstitute of Animal Breeding  
ȮȮUniversity of Bonn, Germany, 0..3 
+ȮĺĪ,Ĵ,&ĽńĨĺĺŇĪĵŅ'*Ȯ 
ȮȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2517 
+ȮĺĪ,ĭ,&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2514 

. 0 0 10 81&24' 

18 ĶĻ,ħĶ,ŀīŇıĚĻƢȮĚŅĴěŅĶŋőĶěĬƢ +ȮĺĪ,ħ,&ĺńĽħŋĻŅĽĨĶƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2550 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0322 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0320 

2 19 2 19 165&30' 

19 ĶĻ,ȮħĶ,ȮŀĳŇĝŅĨȮĸŇĴĮƕĝńĵıŅĬŇĝ +ȮD,Phil. &Materials Science'ȮUniversity of  
ȮȮOxford*ȮUK*Ȯ2009 
+ȮB,Sc,Ȯ&Materials Science and Engineering'* 
ȮȮUMIST, UK,, 2004 

16 4 16 4 49&10' 

20 ĶĻ,ħĶ,ŀĬŋĝŅȮȮĺńĝĶŃĳŅĽĶ +ȮPh,D,&Materials Science and  
ȮȮEngineering', Stanford University,  
ȮȮUSA, 2003 
+ȮM,S,&Materials Science and  
ȮȮEngineering'*ȮStanford University,  
ȮȮUSA, 1997 
+ȮB,S,&Materials Science and Engineering',  
ȮȮNorthwestern University, USA, 1995 

7 3 7 3 150&24' 

21 įĻ,ħĶ,ŏĕĴȮěŇĶĳńĪĶıŇĴĸ +ȮPh,D,&Physics',The University ofȮVirginia,  
ȮȮUSA, 0./0 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0324 

17 3 17 3 23&4' 

22 įĻ,ħĶ,ȮėĴĽńĬĨŇȮőĝėĩĺŅĵ +ȮPh,D,&Materials Science', The  
ȮȮUniversity Of Nottingham, UK,, 2010 
+ȮĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
+ȮĺĪ,ĭ,&ĺńĽħŋĻŅĽĨĶƢ'Ȯ 

12 11 12 11 16&4' 
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ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶ 
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2536 

23 įĻ,ħĶ,ěĨŋıĶȮĽŅĵĽŋħ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0332 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0323 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 032/ 

18 6 18 6 37&4' 

24 ĶĻ,ħĶ,ĝŜŅĬŅĠȮȮĶŅĠġĶȮ +ȮPh,D,&Chemistry'ȮUniversity of St ȮȮ 
ȮȮAndrews, UK, 2010 
+ȮĺĪ,Ĵ,&ŀĬŇĬĪĶňĵƢŏėĴň'ȮȮȮ 
ȮȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ,Ȯ2521 
+ȮĺĪ,ĭ,&ŏėĴň'*Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ,Ȯ2517 

0 0 0 10 42&16' 

25 įĻ,ħĶ,ĝĬĔıĶȮœĝĵĺĚĻƢ 
 

+ȮPh,D,&Physics', The UniversityȮof Sydney,  
ȮȮAustralia, 2009 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0344 
+ȮĺĪ,ĭ,&ĺńĽħŋĻŅĽĨĶƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2536 

10 16 10 16 15&3' 

26 įĻ,ħĶ,ĬķıĬīƢȮĜńĨĶŅĳŇĭŅĸ 
 

+ȮPh,D,&Physics'* UniversityȮof Maryland,  
ȮȮCollege Park, USA, 2012 
+ȮB,S,&Physics'Ȯ*Syracuse University*ȮUSA,Ȯ2000 

10 21 10 21 14&4' 

27 įĻ,ħĶ,ĬĶŇĬĪĶƢȮĸŅĺńĸĵƢ +ȮPh,D,&Chemistry'*ȮUniversity of Bristol, ȮȮ 
ȮȮUK , 2010 
+ȮĺĪ,Ĵ,&ŏėĴňĲƕĽŇĔńĸ'* 
ȮȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 0327Ȯ 
+ȮĺĪ,ĭ,&ŏėĴň'*ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ,Ȯ0324Ȯ 

0 0 0 10 20&13' 

28 įĻ,ħĶ,ıŇıńĥĬƢȮŏĶŊŀĬėŜŅ +ȮPh,D,&Energy Science'*ȮKyoto  
ȮȮUniversity, Japan, 2014 
+ȮM,S,&Energy Science'*ȮKyoto Ȯ 
ȮȮUniversity, Japan, 2011 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 

15 5 15 5 54&20' 

29 įĻ,ħĶ,ĺĶŅĬĬĪƢȮŀĬŋĔŌĸ +ȮPh,D,&Physics', Cambridge University,  
ȮȮUK, 2002 
+ȮM,Sc,&Physics', The University of  

9 0 9 1 18&15' 
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ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶ 
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
ȮȮMinnesota, USA, 1999 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2539 

30 įĻ,ħĶ,ĺĶŅĳĶĦƢȮĬńĬĪŇĵĔŋĸ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ'ȮĬŅĬŅĝŅĨŇ,  
ȮȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ*Ȯ0335 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ0327 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ*Ȯ0324 

6 30 6 30 19&11' 

31 įĻ,ħĶ,ĺńĸĵƢĝńĵȮıĶĴőĬĳŅĻ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0332 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,ȮȮ0323 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2542 

18 3 18 3 16&3' 

32 įĻ,ħĶ,ĺňĶŃŏħĝȮĪŀĚĽŋĺĶĶĦ +ȮĺĪ,ħ,&ĺńĽħŋĻŅĽĨĶƢ'* 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2553 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ'* 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

12 9 12 9 39&22' 

33 įĻ,ħĶ,ĻŇĶŅĴŅĻȮőĔĴĸěŇĬħŅ 
 

+ȮPh,D,&Astronomy', The University  
  of Canterbury, New Zealand,Ȯ2008 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0323 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ0321 

7 10 7 10 33&11' 

34 įĻ,ħĶ,ĽŅėĶȮĶŇĴŐěƞĴ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0327 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ032/ 

15 6 15 6 110&17' 

35 įĻ,ħĶ,ĽŋěŇĨĶŅȮĶńĨĬƢěŇĶŅĬŋĔŌĸ 
 

+ȮPh,D,&Environmental Sciences', The  
ȮȮUniversity of East Anglia, UK, 2011 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0325 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0322 

9 17 9 17 7&3' 

36 įĻ,ħĶ,ĽŋĺŇĝŅȮĺĶĶĦĺŇŏĝňĵĶ 
 

+ȮPh,D,&Astronomy',BostonȮUniversity, 
ȮȮUSA,Ȯ0.// 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0322 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 032/ 
 

7 3 7 3 28&9' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶ 
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
37 įĻ,ħĶ,ĽŋĶŏĝļģƢȮįħŋĚīŇĨŇīŅħŅ 

 
+ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0332 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0323 

16 3 16 3 32&9' 

38 įĻ,ħĶ,ĻŋĳĝńĵȮĬŅėŃıńĬīƢ +ȮD,Tech,Sc,Ȯ&Remote Sensing andȮ 
ȮȮGeographic Information Systems',Ȯ 
ȮȮAIT, 2013 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ'*Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0324 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2542 Ȯ 

17 0 17 1 5&4' 

39 ĶĻ,ħĶ,ȮŀńěĜĶŅȮȮĮƤĠĠŅȮȮ 
ŏěĶŇĠěŇĨĨŇĝńĵ 

+ȮPh,D,&Physics', Case Western Reserve  
ȮȮUniversity, USA, 2014 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,ȮȮ033. 

16 6 16 6 56&11' 

40 įĻ,ħĶ,ŀĶĺĶĶĦȮȮĺŇĶńĸľƢŏĺĝĵńĬĨƢ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0333 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0327 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0322 

19 3 19 3 23&10' 

41 įĻ,ħĶ,ŀŋħĴĶńĨĬƢȮĪŇıĺĶĶĦ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0325 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0316 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 0312 

20 14 20 14 104&14' 

42 ŀ,ħĶ,ŏĝŇħĻńĔħŇśȮȮȮȮŐĞƞĸňŗȮȮ +ȮPh,D,&Physics', University of Leed,  
ȮȮUK,,Ȯ1999 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,ȮȮ0316 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0314 

11 16 11 16 12&5' 

43 ŀ,ħĶ,ĬŇīŇĺħňȮœĪĵŏěĶŇĠ +ȮPh,D,&Physics', University of Michigan,  
ȮȮUSA, 2017 
+ȮMSE &Electrical Engineering',  
ȮȮUniversity of Michigan, USA, 2015 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0333 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'Ȯ&ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭ/',Ȯ 
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0331 

9 0 9 1 15&3' 

44 ŀ,ħĶ,ıŇĴĸıĶĶĦȮĽƟĴŏıŖĝĶ 
 

+ȮĮĶ,ħ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0335 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'Ȯ&ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭ/',  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0327 

14 0 14 1 14&6' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶ 
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

&įĸĚŅĬŒĬĶŃĵŃȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
45 ŀ,ħĶ,ĽŋĔķĨȮĽŋěĶŇĨĔŋĸ +ȮPh,D,&Physics'ȮCase Western  

ȮȮReserve University, OH, USA, 2017 
+ȮM,A,&Physic'ȮDuke University,  
ȮȮNC, USA, 2012 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ033/ 

18 1 18 1 18&6' 

46 ŀ,ħĶ,ŀńěĜĶŅĺĶĶĦȮĔŅĻŏěĶŇĠ +ȮĺĪ,ħ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 
+ȮĺĪ,Ĵ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0333 
+ȮĺĪ,ĭ,&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 031. 

15 8 15 8 50&9' 

 
ľĴŅĵŏľĨŋȮȮ /,Ȯ (ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

 2,Ȯ ŀŅěŅĶĵƢĸŜŅħńĭĪňŗȮ/+24ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 

3,2,2ȮŀŅěŅĶĵƢıŇŏĻļȮ 
 œĴƞĴň 

4,Ȯ ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
Ȯ +œĴƞĴň+ 

3, ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
5,1 ėŜŅŀīŇĭŅĵőħĵĵƞŀȮ 

 ŏĬŊŘŀľŅĚŅĬĺŇěńĵȮ&ħŋļġňĬŇıĬīƢ'ȮĪňŗĬńĔĻŉĔļŅĽĬŒěĪŜŅȮŏĮƦĬĚŅĬĺŇěńĵĪňŗľĸńĔĽŌĨĶĴňĻńĔĵĳŅıŐĸŃŏĮƦĬŏĶŊŗŀĚĪňŗ
ŏĝŊŗŀĴőĵĚĔńĭĚŅĬĺŇěńĵĕŀĚėĦŅěŅĶĵƢĪňŗĽŀĬŒĬľĸńĔĽŌĨĶȮőħĵėĦŅěŅĶĵƢĪňŗĮĶŃĽĚėƢěŃĶńĭĬńĔĻŉĔļŅĴňĔŅĶĮĶŃĝŋĴ
ĮĶŉĔļŅľŅĶŊŀĶƞĺĴĔńĭĬńĔĻŉĔļŅȮŏıŊŗŀĔŜŅľĬħľńĺĕƟŀĔŅĶĪŜŅĺŇěńĵȮĪńŘĚĬňŘŏĬŊŘŀľŅĚŅĬĺŇěńĵĪňŗěŃĪŜŅĨƟŀĚĴňĪķļġňıŊŘĬģŅĬ
ĪŅĚĲƕĽŇĔĽƢĶŀĚĶńĭȮőħĵŏĮƦĬĔŅĶĻŉĔļŅŐĸŃ-ľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŀŅěŏĬƟĬœĮŒĬħƟŅĬĔŅĶĻŉĔļŅıŊŘĬģŅĬȮĔŅĶ
ĮĶŃĵŋĔĨƢȮľĶŊŀŏĮƦĬĔŅĶŀŀĔŐĭĭĽĶƟŅĚĽŇŗĚĮĶŃħŇļģƢȮŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀĪňŗĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢœħƟĪńŘĚĪŅĚĨĶĚ
ŐĸŃĪŅĚŀƟŀĴ 

 

3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮ 
 + ĬńĔĻŉĔļŅĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃ
ĸŜŅħńĭėĺŅĴĽŜŅėńĠ 
 +ȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
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 +ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
 +ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ȮȮȮȮ +ȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňıŊŘĬģŅĬĕŀĚĺŇĝŅĲƕĽŇĔĽƢŏĮƦĬŀĵƞŅĚħň 
ȮȮȮ + ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěȮŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĚŅĬĺŇěńĵȮĽŅĴŅĶĩ 
ĺŇŏėĶŅŃľƢȮĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅȮ 
ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅ 
ĔŅĶėĺŅĴĶŌƟĲƕĽŇĔĽƢĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
ȮȮȮȮȮȮ + ĬńĔĻŉĔļŅĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮ
ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭ
ĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮ  
 +ȮĬńĔĻŉĔļŅĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ȮȮȮȮȮ + ĬńĔĻŉĔļŅĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟ
ĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴȮ 
 

3,1ȮĝƞĺĚŏĺĸŅȮ 

 ŐĭĭȮ1,1ȮĨńŘĚŐĨƞȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĮƖĪňŗȮ2ȮĩŉĚĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĮƖĪňŗȮ3 
 ŐĭĭȮ1,2ȮĨńŘĚŐĨƞȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĮƖĪňŗȮ2ȮĩŉĚĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĮƖĪňŗȮ4 
 ŐĭĭȮ2,1ȮĨńŘĚŐĨƞȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĮƖĪňŗȮ2ȮĩŉĚĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĮƖĪňŗȮ3 
 ŐĭĭȮ2,2ȮĨńŘĚŐĨƞȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĮƖĪňŗȮ2ȮĩŉĚĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĮƖĪňŗȮ4 

5,4 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮ 
 ŐĭĭȮ/,/Ȯ ěŜŅĬĺĬȮȮ 26ȮȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ/,0Ȯ ěŜŅĬĺĬ 50ȮȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ0,/ ěŜŅĬĺĬ 36ȮȮľĬƞĺĵĔŇĨ  
 ŐĭĭȮ0,0 ěŜŅĬĺĬ 48ȮȮľĬƞĺĵĔŇĨ 
3,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮ 
ŏĴŊŗŀĶńĭĬńĔĻŉĔļŅŏĕƟŅĴŅĨŅĴŐĬĺĪŅĚľńĺĕƟŀĺŇěńĵĪňŗĬńĔĻŉĔļŅŏĸŊŀĔŐĸƟĺ 
+ȮĬńĔĻŉĔļŅěŃĬŜŅŐĬĺĪŅĚħńĚĔĸƞŅĺœĮĻŉĔļŅȮėƟĬėĺƟŅŒĬĶŅĵĸŃŏŀňĵħĳŅĵŒĨƟėŜŅŐĬŃĬŜŅŐĸŃŒľƟėŜŅĮĶŉĔļŅ

ěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŏıŊŗŀěńħĪŜŅŏĮƦĬőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
+ȮŏĴŊŗŀĬńĔĻŉĔļŅįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮŐĸŃĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴĕƟŀĔŜŅľĬħŐĸƟĺȮěŉĚěŃĴňĽŇĪīŇ

ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟ 
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+ȮĬńĔĻŉĔļŅŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮĝŊŗŀŏĶŊŗŀĚħŋļġňĬŇıĬīƢȮľĸńĔĔŅĶȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚȮ
ĪĺĬĽŀĭŏŀĔĽŅĶĺŇĝŅĔŅĶȮĺńĨĩŋĮĶŃĽĚėƢȮĮĶŃőĵĝĬƢĪńŘĚĪŅĚħƟŅĬĪķļġňŐĸŃ-ľĶŊŀĮĶŃĵŋĔĨƢȮŐįĬĔŅĶŐĸŃĕŀĭŏĕĨ
ĔŅĶĪŜŅĺŇěńĵȮĝƞĺĚŏĺĸŅĪŜŅĺŇěńĵŐĸŃŏŀĔĽŅĶŀƟŅĚŀŇĚȮĪńŘĚĬňŘőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢħńĚĔĸƞŅĺȮĨƟŀĚįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔ
ĮĶŃīŅĬĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃłȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĭńĦĤŇĨĺŇĪĵŅĸńĵȮĨŅĴĸŜŅħńĭ 

+ȮĽŅĕŅĺŇĝŅłȮœħƟěńħŒľƟĴňĔŇěĔĶĶĴŏĽĶŇĴŒĬĺŇĝŅĽńĴĴĬŅȮőħĵŏĝŇĠĺŇĪĵŅĔĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĮƤĠľŅĪňŗ
ĔŜŅĸńĚŏĮƦĬĪňŗĽĬŒěĕŀĚĝŋĴĝĬľĶŊŀĽńĚėĴĺŇĝŅĔŅĶĴŅŒľƟėĺŅĴĶŌƟŐĸŃĩƞŅĵĪŀħĮĶŃĽĭĔŅĶĦƢȮŀńĬěŃĝƞĺĵŏıŇŗĴőŀĔŅĽŒľƟ
ĬńĔĻŉĔļŅĶńĭĶŌƟĮƤĠľŅĕŀĚĝŋĴĝĬľĶŊŀĽńĚėĴĺŇĝŅĔŅĶĴŅĔĕŉŘĬŐĸŃ-ľĶŊŀĴňĕƟŀĴŌĸĶŀĭħƟŅĬĴŅĔĕŉŘĬȮŀńĬěŃĪŜŅŒľƟœħƟľńĺĕƟŀ
ħŋļġňĬŇıĬīƢĪňŗĨŀĭĽĬŀĚĨƞŀĭĶŇĭĪėĺŅĴĨƟŀĚĔŅĶĕŀĚĝŋĴĝĬŐĸŃĽńĚėĴœħƟĴŅĔĕŉŘĬȮĽŀħėĸƟŀĚĨŅĴĪňŗľĸńĔĽŌĨĶœħƟĨńŘĚ
ėĺŅĴėŅħľĺńĚŏŀŅœĺƟ 

 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 

 ŏĴŊŗŀĬńĔĻŉĔļŅĪŜŅħŋļġňĬŇıĬīƢȮŏĽĶŖěŐĸƟĺĨƟŀĚěńħĪŜŅŏĮƦĬĶŌĮŏĸƞĴĪňŗĽĴĭŌĶĦƢĨŅĴĕƟŀĔŜŅľĬħĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĔŅĶěńħĽŀĭěŃħŜŅŏĬŇĬĔŅĶľĸńĚěŅĔĮĶŃīŅĬĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅŏľŖĬĝŀĭŒľƟĽŀĭœħƟȮĪńŘĚĬňŘ
ĬńĔĻŉĔļŅĨƟŀĚĽƞĚĶŌĮŏĸƞĴħŋļġňĬŇıĬīƢħńĚĔĸƞŅĺŏĽĬŀįƞŅĬĳŅėĺŇĝŅłȮŏıŊŗŀŏĽĬŀĝŊŗŀĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢȮŒľƟ
ėĦŃłȮŐĨƞĚĨńŘĚȮőħĵĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢȮĨƟŀĚŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮĬńĔĻŉĔļŅěŃĩŌĔĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀőħĵĮŅĔŏĮĸƞŅȮĨƞŀėĦŃĔĶĶĴĔŅĶłȮĔŅĶ
ĨŀĭėŜŅĩŅĴȮŐĸŃěŅĔĶŅĵĸŃŏŀňĵħŒĬħŋļġňĬŇıĬīƢȮĞŉŗĚĨƟŀĚĴňėŋĦĳŅıŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĨƟŀĚĴň
ĔŅĶĨňıŇĴıƢŏįĵŐıĶƞįĸĚŅĬħŋļġňĬŇıĬīƢȮħńĚĬňŘȮ 
ŐĭĭȮ/,/ 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

1) ȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵ
ħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭ
ŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮ
Web of Science ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬ
ěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score /ȮľĶŊŀȮ0Ȯ
ĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 

2) ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ
ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
1) įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟ
ŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISIȮľĶŊŀȮScopus ľĶŊŀȮWeb of Science ŐĸŃĴň
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ĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮ
Impact factor ŒĬģŅĬĕƟŀĴŌĸȮWeb of Science 

2) ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ
ĪňŗŐĕĬĚĺŇĝŅĵŀĴĶńĭȮŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚ 

ŐĭĭȮ/,0 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

1) ȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵ
ħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭ
ŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮ
Web of Science ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬ
ěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score /ȮľĶŊŀȮ0Ȯ
ĕŀĚĺŅĶĽŅĶŒĬŐĕĬĚĪňŗĪŜŅĔŅĶĺŇěńĵ 

2) ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ
ŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚ 

ŐĭĭȮ0,/ 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

1) ȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵ
ħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭ
ŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮ
Web of Science ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚŒĬ
ěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score /ȮľĶŊŀȮ0Ȯ
ĕŀĚĺŅĶĽŅĶŒĬŐĕĬĚĪňŗĪŜŅĔŅĶĺŇěńĵ 

2) ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ
ŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚ 

ŐĭĭȮ0,0 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

1) ȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵ
ħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭ
ŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮ
Web of Science ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬ
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ěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score /ȮľĶŊŀȮ0Ȯ
ĕŀĚĺŅĶĽŅĶŒĬŐĕĬĚĪňŗĪŜŅĔŅĶĺŇěńĵ 

2) ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ
ŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚ 
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ľĴĺħĪňŗȮ4ȮįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

ĴňĭŋėĸŇĔĳŅıĪňŗħň +ȮĴňĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĞŉŗĚĬńĔĻŉĔļŅĨƟŀĚıŌħȮĨƟŀĚĲƤĚȮĨƟŀĚĨńŘĚėŜŅĩŅĴȮŐĸŃ
ĨŀĭėŜŅĩŅĴŐĽħĚėĺŅĴėŇħŏľŖĬȮĴňĔŅĶĽŀħŐĪĶĔŏĶŊŗŀĚĔŅĶıŌħŒĬĪňŗĮĶŃĝŋĴȮ
ĔŅĶŐĨƞĚĔŅĵȮŏĪėĬŇėĔŅĶŏěĶěŅĽŊŗŀĽŅĶȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮŒĬ
ĔĶŃĭĺĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭ
įŌƟŀŊŗĬȮĔŅĶĕŀėĺŅĴĶƞĺĴĴŊŀ-ĝƞĺĵŏľĸŊŀěŅĔįŌƟŀŊŗĬȮĔŅĶĨƟŀĚĮĢŇĽńĴıńĬīƢĔńĭėĬ
ľĸŅĔľĸŅĵŀŅĝňıȮ 

ĴňėĺŅĴĶńĭįŇħĝŀĭȮĴŋƞĚĴńŗĬŐĸŃĴňĺŇĬńĵ 
ĴňėĺŅĴŏĝŊŗŀĴńŗĬŒĬĨĬŏŀĚȮ 
ĴňĳŅĺŃįŌƟĬŜŅŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬ
įŌƟŀŊŗĬ 

+ȮŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢľĶŊŀĚŅĬĺŇěńĵȮĴňĔŅĶĮĶŃĝŋĴĔĸŋƞĴĴňĔŅĶĪŜŅĚŅĬŏĮƦĬ
ĔĸŋƞĴȮĴňĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĶƞĺĴĔńĬȮȮĴňĔŅĶĔŜŅľĬħŒľƟĪŋĔėĬĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ĶńĭįŇħĝŀĭĨƞŀŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĶƞĺĴĔńĬȮŏĴŊŗŀŏĔŇħĮƤĠľŅĨƟŀĚĶƞĺĴĔńĬŐĔƟĮƤĠľŅȮ
ŏĮĸňŗĵĬĔńĬŏĮƦĬįŌƟĬŜŅȮĞŉŗĚŏĮƦĬĔŅĶİƗĔĪńŘĚĳŅĺŃįŌƟĬŜŅŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮĶŌƟěńĔ
ĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮŐĸŃĔŅĶŏĮƦĬĽĴŅĝŇĔĔĸŋƞĴĪňŗħň 
+ȮĴňĔĨŇĔŅĪňŗěŃĽĶƟŅĚĺŇĬńĵŒĬĨĬŏŀĚȮŏĝƞĬȮĔŅĶŏĕƟŅŏĶňĵĬĽńĴĴĬŅŒľƟĨĶĚŏĺĸŅȮ
ĔŅĶŐĨƞĚĔŅĵĽŋĳŅıȮĔŅĶŏĕƟŅŏĶňĵĬĽńĴĴĬŅĽĴŗŜŅŏĽĴŀȮĔŅĶĽƞĚĚŅĬ-ĔŅĶĭƟŅĬȮ
ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬȮĴňėĺŅĴĔĸƟŅŒĬĔŅĶĞńĔĩŅĴŐĸŃŐĽħĚėĺŅĴ
ėŇħŏľŖĬ 

ĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĺŇĝŅĝňı 
ĴňěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňı 
ĴňėƞŅĬŇĵĴŐĸŃĪńĻĬėĨŇĪňŗħňĨƞŀĔŅĶ
ĮĢŇĭńĨŇĚŅĬ 
 

+ȮĴňĔŅĶĽŀħŐĪĶĔĩŉĚįĸĔĶŃĪĭŏĝŇĚĭĺĔŐĸŃĸĭŏĬŊŗŀĚěŅĔĔŅĶıńĥĬŅĪŅĚ
ĺŇĝŅĔŅĶĴňįĸĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĶĺĴĩŉĚŏĶŊŗŀĚĔŅĶĶńĭįŇħĝŀĭŐĸŃ
ĔŅĶľĵŇĭĵŊŗĬĨƞŀĽńĚėĴ 
+ŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢľĶŊŀĚŅĬĺŇěńĵȮĽƞĚŏĽĶŇĴĔŅĶėŇħĺŇŏėĶŅŃľƢĪŅĚĺŇĝŅĔŅĶ
ŀĵƞŅĚĴňŏľĨŋįĸȮĴňĔŅĶėƟĬėĺƟŅŏıŊŗŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟȮŏıŊŗŀŒľƟŏĔŇħėĺŅĴĶŀĭ
ĶŌƟŒĬĺŇĝŅĝňı 
+ȮİƗĔİĬŒľƟĴňėĺŅĴĞŊŗŀĽńĨĵƢȮőħĵŏĶŇŗĴĨƟĬěŅĔĪňŗĨƟŀĚĴňėĺŅĴĞŊŗŀĽńĨĵƢĨƞŀĕƟŀĴŌĸ
ĔŅĶĪħĸŀĚȮŐĸŃėŋĦĳŅıĕŀĚĚŅĬĺŇěńĵ 
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2,Ȯ ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮȮ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLO 1ȮĴňėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĪńŘĚ
ħƟŅĬľĸńĔĔŅĶȮĪķļġňȮĮĢŇĭńĨŇĔŅĶȮŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢȮŒĬĔŅĶĻŉĔļŅŐĸŃĔŅĶ
ĺŇěńĵĕńŘĬĽŌĚŒĬŐĕĬĚĺŇĝŅĪňŗŏĸŊŀĔŐĸŃŒĬ
ŐįĬĔŅĶĻŉĔļŅĪňŗĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬ 

+ĔŅĶŏĶňĵĬĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃėĦŇĨĻŅĽĨĶƢȮŒĬĶŅĵĺŇĝŅĭńĚėńĭŒĬ
ŐĕĬĚĺŇĝŅĪňŗŏĸŊŀĔȮĞŉŗĚĴňĪńŘĚĔŅĶĭĶĶĵŅĵ
ŐĸŃ-ľĶŊŀĮĢŇĭńĨŇĔŅĶ 
+ĔŅĶŏĶňĵĬĺŇĝŅĭĶĶĵŅĵŐĸŃ-ľĶŊŀĺŇĝŅ
ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮĪňŗĴňĔŅĶĭĶĶĵŅĵ
ĳŅėĪķļġňȮĔŅĶėŜŅĬĺĦŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢľĸńĔĔŅĶĪŅĚĲƕĽŇĔĽƢĔńĭĮƤĠľŅ
ĨńĺŀĵƞŅĚȮĔŅĶěŜŅĸŀĚĮĶŅĔĢĔŅĶĦƢĪŅĚ
ĲƕĽŇĔĽƢħƟĺĵėŀĴıŇĺŏĨŀĶƢȮŐĸŃ-ľĶŊŀĔŅĶ
ĮĢŇĭńĨŇĔŅĶĪħĸŀĚŐĸŃĽŅīŇĨ
ĮĶŅĔĢĔŅĶĦƢĲƕĽŇĔĽƢ 
+ĔŅĶŏĶňĵĬĺŇĝŅĭĶĶĵŅĵȮĺŇĝŅĮĢŇĭńĨŇĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĽńĴĴĬŅȮĞŉŗĚĴňĔŅĶėŜŅĬĺĦ
ĪŅĚĪķļġňȮĔŅĶěŜŅĸŀĚĮĶŅĔĢĔŅĶĦƢĪŅĚ
ĲƕĽŇĔĽƢȮĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĔŅĶĪŜŅ
ĮĢŇĭńĨŇĔŅĶȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĺńħȮŏėĶŊŗŀĚĴŊŀ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŏėĶŊŗŀĚĴŊŀŏĝŇĚĪńĻĬĻŅĽĨĶƢȮ
ĶĺĴĪńŘĚĔŅĶĺŇŏėĶŅŃľƢįĸŐĸŃĽĶŋĮįĸ 
+ȮľĸńĔĽŌĨĶłȮĴňŐĕĬĚĺŇĝŅŒľƟĬńĔĻŉĔļŅ
ĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĺŇĝŅŏĸŊŀĔŒĬŐĕĬĚĺŇĝŅ
ĪňŗŏĸŊŀĔŐĸŃ-ľĶŊŀŐĕĬĚĺŇĝŅŀŊŗĬ 
+ȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪňŗ
ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚ
ĲƕĽŇĔĽƢĪňŗŀĵŌƞŒĬĽĴńĵĮƤěěŋĭńĬŏıŊŗŀŒľƟŏĔŇħ
ĮĶŃőĵĝĬƢĽŌĚĽŋħŐĔƞĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ
ŐĸŃŐĕĬĚĪňŗĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬ 
 

ĴňĶŌĮŐĭĭȮŏĝƞĬȮ 
+ȮŐĭĭİƗĔľńħȮ 
+ȮĮĢŇĭńĨŇĔŅĶ 
+ȮĔŅĶĽŀĭ 
+ȮĶŅĵĚŅĬȮ 
+ȮĔŅĶĬŜŅŏĽĬŀĪŅĚĺŇĝŅĔŅĶȮĪńŘĚĶŌĮŐĭĭ
ĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮŐĸŃ-ľĶŊŀȮ
őĮĽŏĨŀĶƢőħĵŒĝƟĳŅļŅŀńĚĔķļ 
+ȮĶƞĺĴŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬ 
 

PLO 2ȮĽŅĴŅĶĩĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅŐĸŃĽŊĭėƟĬėĺŅĴĶŌƟ
ĶŃħńĭĽŅĔĸȮĨĸŀħěĬĽŅĴŅĶĩ

+ȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪňŗ
ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚ
ĲƕĽŇĔĽƢĪňŗŀĵŌƞŒĬĽĴńĵĮƤěěŋĭńĬȮĽŊĭėƟĬĨŜŅĶŅ

ĴňĶŌĮŐĭĭȮŏĝƞĬȮ 
+ȮĶŅĵĚŅĬȮ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
ĬŜŅŏĽĬŀĶŅĵĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬ
ĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĽŅĴŅĶĩŏĕňĵĬ
ĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀĨňıŇĴıƢ
ŏįĵŐıĶƞŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮŐĸŃ
ŏĮƦĬįŌƟĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňı 

ŐĸŃĶŅĵĚŅĬĪŅĚĺŇĝŅĔŅĶȮŀŀĔŐĭĭŐĸŃ
ĺŅĚŐįĬĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃ
ĽĶŋĮįĸĔŅĶĻŉĔļŅȮĶĺĴĪńŘĚİƗĔŏĕňĵĬ
ĶŅĵĚŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĬŜŅŏĽĬŀĮŅĔ
ŏĮĸƞŅőħĵŒĝƟĳŅļŅŀńĚĔķļ 

+ȮĶƞĺĴŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬ 
+ȮĔŅĶĬŜŅŏĽĬŀĪŅĚĺŇĝŅĔŅĶȮĪńŘĚĶŌĮŐĭĭ
ĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮŐĸŃ-ľĶŊŀȮ
őĮĽŏĨŀĶƢőħĵŒĝƟĳŅļŅŀńĚĔķļ 

PLO 3 ĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬ
ĻĨĺĶĶļĪňŗȮ21ȮœħƟŐĔƞȮĔŅĶŒĝƟĚŅĬ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĸŃĴňĪńĔļŃ
ĪŅĚĳŅļŅŀńĚĔķļŏıňĵĚıŀĨƞŀ
ĔŅĶĻŉĔļŅħƟŅĬĲƕĽŇĔĽƢ 

+ȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪňŗŒľƟ
ĬńĔĻŉĔļŅœħƟŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬ
ĔŅĶėŜŅĬĺĦȮĔŅĶěŜŅĸŀĚĮĶŅĔĢĔŅĶĦƢ
ĪŅĚĲƕĽŇĔĽƢȮŐĸŃ-ľĶŊŀȮĔŅĶĪŜŅĽŊŗŀħŇěŇĪńĸŒĬ
ĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĪŅĚĺŇĝŅĔŅĶőħĵŒĝƟ
ĳŅļŅŀńĚĔķļ 
+ȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮĺŇĝŅŏĸŊŀĔȮ
ŐĸŃ-ľĶŊŀȮĔŅĶĽŊĭėƟĬŏıŊŗŀĔŅĶĺŇěńĵȮĪňŗŒľƟ
ĬńĔĻŉĔļŅœħƟŏĕňĵĬľĶŊŀŒĝƟőĮĶŐĔĶĴȮŏıŊŗŀ
ėŜŅĬĺĦȮŀŀĔŐĭĭȮěŜŅĸŀĚĮĶŅĔĢĔŅĶĦƢ
ĪŅĚĲƕĽŇĔĽƢȮŐĸŃ-ľĶŊŀȮĔŅĶĺńħĪŅĚĲƕĽŇĔĽƢ 
+ĔŅĶĔŜŅľĬħŒľƟŒĝƟĳŅļŅŀńĚĔķļŒĬĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĺŇĝŅĽńĴĴĬŅ 

ĴňĶŌĮŐĭĭȮŏĝƞĬȮ 
+ȮŐĭĭİƗĔľńħȮ 
+ȮĔŅĶĽŀĭ 
+ȮĶŅĵĚŅĬȮ 
+ȮĶƞĺĴŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬ 
+ȮĔŅĶĬŜŅŏĽĬŀĪŅĚĺŇĝŅĔŅĶȮĪńŘĚĶŌĮŐĭĭ
ĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮŐĸŃ-ľĶŊŀȮ
őĮĽŏĨŀĶƢőħĵŒĝƟĳŅļŅŀńĚĔķļ 

PLO 4 ĴňěĶŇĵīĶĶĴȮėĺŅĴĞŊŗŀĽńĨĵƢȮ
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶ
ĻŉĔļŅĺŇěńĵȮĶĺĴĪńŘĚĽńĚėĴȮŐĸŃĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬ
ŏĮƦĬľĴŌƞėĦŃ 

+ȮėĦŅěŅĶĵƢŏėĶƞĚėĶńħěĶŇĵīĶĶĴŒĬ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħȮŐĸŃ
ĔŅĶĮĶŃŏĴŇĬĨƞŅĚȮŕ 
+ȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅŐĸŃĔŅĶ
ĽŊĭėƟĬŏıŊŗŀĔŅĶĺŇěńĵȮĪňŗœħƟŀŀĔŐĭĭȮĺńħįĸȮ
ĺŇŏėĶŅŃľƢȮĽĶŋĮįĸĔŅĶĻŉĔļŅȮŐĸŃŏĕňĵĬ
ĶŅĵĚŅĬĪŅĚĺŇĝŅĔŅĶ 
+ȮȮĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅ
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŐĸŃ-ľĶŊŀȮĺŇĝŅŏĸŊŀĔ
ĭŅĚĔĶŃĭĺĬĺŇĝŅȮĔŅĶĽŊĭėƟĬŏıŊŗŀĔŅĶĺŇěńĵȮ
ĪňŗĬńĔĻŉĔļŅœħƟİƗĔĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬľĴŌƞ
ėĦŃȮŐĸŃœħƟĶŃħĴėĺŅĴėŇħŏľŖĬŒĬĔŅĶ
ĪŜŅĚŅĬ 

ĴňĶŌĮŐĭĭȮŏĝƞĬȮ 
+ȮŐĭĭİƗĔľńħ 
+ȮĔŅĶĽŀĭ 
+ȮĶŅĵĚŅĬȮ 
+ȮĶƞĺĴŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴ
ėŇħŏľŖĬ 
+ȮĔŅĶĬŜŅŏĽĬŀĪŅĚĺŇĝŅĔŅĶȮĪńŘĚĶŌĮŐĭĭ
ĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮŐĸŃ-ľĶŊŀȮ
őĮĽŏĨŀĶƢ 
+ȮįĸĔŅĶĮĢŇĭńĨŇ 
+ȮĔŅĶĪŜŅĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
+ȮĴňĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĔŇěĔĶĶĴŀŊŗĬŕȮ
ŒĬľĸńĔĽŌĨĶłȮŐĸŃĳŅėĺŇĝŅł 

PLO 5 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨńŘĚ
őěĪĵƢĺŇěńĵŐĸŃŀŀĔŐĭĭĔŅĶŒĝƟĺŇīňĔŅĶ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶŐĔƟőěĪĵƢĺŇěńĵ
ĪŅĚĲƕĽŇĔĽƢ 

+ȮĔŅĶĺŅĚŐįĬĔŅĶĪŜŅĺŇěńĵȮŀŀĔŐĭĭĔŅĶ
ĪħĸŀĚȮŐĸŃĔŅĶİƗĔĪŜŅĮĢŇĭńĨŇĔŅĶŏıŊŗŀ
ĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĴŅŒĝƟŏıŊŗŀŐĔƟĮƤĠľŅ
ŐĸŃĨƞŀĵŀħĚŅĬĺŇěńĵĕŀĚĨńĺŏŀĚ 
+ȮĔŅĶİƗĔĮĢŇĭńĨŇŒĝƟŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢ
ŒĬĔŅĶĺŇěńĵȮ 

ĴňĶŌĮŐĭĭȮŏĝƞĬȮ 
+ȮĔŅĶĬŜŅŏĽĬŀĪŅĚĺŇĝŅĔŅĶȮĪńŘĚĶŌĮŐĭĭ
ĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮŐĸŃ-ľĶŊŀȮ
őĮĽŏĨŀĶƢőħĵŒĝƟĳŅļŅŀńĚĔķļ 
+ȮįĸĔŅĶĮĢŇĭńĨŇ 
+ȮĔŅĶĪŜŅĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮ 

 
1, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO'ȮĽŌƞĔĶŃĭĺĬĺŇĝŅȮȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮ&Curriculum Mapping' 
įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 
PLO 1ȮĴňėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĪńŘĚħƟŅĬľĸńĔĔŅĶȮĪķļġňȮĮĢŇĭńĨŇĔŅĶȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮŒĬĔŅĶĻŉĔļŅ
ŐĸŃĔŅĶĺŇěńĵĕńŘĬĽŌĚŒĬŐĕĬĚĺŇĝŅĪňŗŏĸŊŀĔŐĸŃŒĬŐįĬĔŅĶĻŉĔļŅĪňŗĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬȮ 

PLO 2ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅŐĸŃĽŊĭėƟĬėĺŅĴĶŌƟĶŃħńĭĽŅĔĸȮĨĸŀħěĬĽŅĴŅĶĩĬŜŅŏĽĬŀĶŅĵĚŅĬ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀĨňıŇĴıƢŏįĵŐıĶƞŒĬ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮŐĸŃŏĮƦĬįŌƟĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňı 

PLO 3ȮĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ21ȮœħƟŐĔƞȮĔŅĶŒĝƟĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŐĸŃĴňĪńĔļŃĪŅĚ 
ȮȮȮȮȮȮȮȮȮĳŅļŅŀńĚĔķļŏıňĵĚıŀĨƞŀĔŅĶĻŉĔļŅħƟŅĬĲƕĽŇĔĽƢȮ 
PLO 4 ĴňěĶŇĵīĶĶĴȮėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶĻŉĔļŅĺŇěńĵȮĶĺĴĪńŘĚĽńĚėĴȮŐĸŃĴň 
ȮȮȮȮȮȮȮȮȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬŏĮƦĬľĴŌƞėĦŃ 
PLOȮ5 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨńŘĚőěĪĵƢĺŇěńĵŐĸŃŀŀĔŐĭĭĔŅĶŒĝƟĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶŐĔƟőěĪĵƢ 
ȮȮȮȮȮȮȮȮȮĺŇěńĵĪŅĚĲƕĽŇĔĽƢȮ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO'ȮĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping' 
ĔĶŃĭĺĬĺŇĝŅ 

 
PLO 1  PLO 2Ȯ PLO 3Ȯ PLO 4Ȯ PLO 5 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

     

207701ȮȮȮȮĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň ȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Theoretical Mechanics' 

x  x x  

207703ȮȮȮȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Mechanics 1' 

x  x x  

207704ȮȮȮȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Mechanics 2' 

x  x x  

207705ȮȮȮȮıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ1  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Classical Electrodynamics 1' 

x   x  

207706ȮȮȮȮıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ2  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Classical Electrodynamics 2' 

x x    

207708ȮȮȮȮŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Thermodynamics and Statistical Mechanics' 

x x  x  

207711ȮȮȮȮĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Theoretical Methods in Physics'Ȯ 

x     

207891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1 
           Ph,D,Seminar in Physics 1 

x x  x x 

207892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2 
           Ph,D,Seminar in Physics 2 
 

x x  x x 
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ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1  PLO 2Ȯ PLO 3Ȯ PLO 4Ȯ PLO 5 

207893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ3 
           Ph,D,Seminar in Physics 3 

x x  x x 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
207712ȮȮȮȮĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Research Conduction and Presentation in Physics' 

x x x x  

207723ȮȮȮȮĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Computational Physics' 

x  x x  

207724ȮȮȮȮŏĻĶļģĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Econophysics' 

x  x x  

207727ȮȮȮȮŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Interactions of Ions with Matters' 

x  x x  

207729ȮȮȮȮœĴőėĶĲĸŌŀŇħŇĔĽƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Microfluidics' 

x x  x  

207741ȮȮȮȮĪķļġňĕŀĚŐĕŖĚȮ/Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Theory of Solids /' 

x   x  

207742ȮȮȮȮĪķļġňĕŀĚŐĕŖĚȮ0Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Theory of Solids 0' 

x x  x  

207743ȮȮȮȮĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&X+Ray Crystallography /' 

x   x   

207744ȮȮȮȮĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0Ȯ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&X+Ray Crystallography 0' 
 

x  x   
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ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1  PLO 2Ȯ PLO 3Ȯ PLO 4Ȯ PLO 5 

207745    ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Electronic Structure Theory and Calculations' 

x  x   

207761    ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Nuclear Physics /'   

x x    

207762ȮȮȮȮĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0Ȯ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Nuclear Physics 0' 

x x    

207763    ĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ&Computer Simulations in Particle Accelerator Physics' 

x     

207765ȮȮȮȮŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Nuclear Technology and Applications' 

x x    

207766ȮȮȮȮŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Nuclear Instruments and Methods' 

x x    

207767ȮȮȮȮŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅėȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Beam Probe Characterization Techniques' 

x x x x  

207768ȮȮȮȮĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Beam Physics' 

x     

207769ȮȮȮȮĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Accelerator Physics and Technology' 

x     

207775ȮȮȮȮĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Optics /' 

x x x   

207776ȮȮȮȮĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Optics 0' 

x x x   
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ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1  PLO 2Ȯ PLO 3Ȯ PLO 4Ȯ PLO 5 

207777ȮȮȮȮĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Trapping and Cooling of Neutral Atoms' 

x x x   

207779ȮȮȮȮĪķļġňĽĬŅĴėĺŀĬĨńĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Quantum Field Theory' 

x x    

207781ȮȮȮȮĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Astrophysics /' 

x   x  

207782ȮȮȮȮĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ0Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Astrophysics 0' 

x   x  

207794 ȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Selected Topics in Physics' 

x     

207808   ĔĸĻŅĽĨĶƢĽĩŇĨŇȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ&Statistical Mechanics' 

x x  x  

207812 ĔŅĶŐĔƟĮƤĠľŅŒĬĪŅĚĲƕĽŇĔĽƢĪķļġňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮ&Problem Solving in Advance Theoretical Physics'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

x x  x  

0.5607ȮœĴőėĶĲĸŌŀŇħŇĔĽƢĕńŘĬĽŌĚ  
ȮȮȮȮȮȮȮȮȮȮ&?bt_lacbȮKgapmƲsibgaq' 

x x x   

207846 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚ 
ȮȮȮȮȮȮȮȮȮȮȮ&Selected Topics in Solid State Physics' 

x     

207862 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮ&Selected Topics in Nuclear Physics' 

x     

207868 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅŐĸŃĸŜŅŀĬŋĳŅėȮ 
ȮȮȮȮȮȮȮȮȮȮȮ&Selected Topics in Plasma and Beam Physics' 

x     
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ĔĶŃĭĺĬĺŇĝŅ 
 

PLO 1  PLO 2Ȯ PLO 3Ȯ PLO 4Ȯ PLO 5 

207878 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĪńĻĬĻŅĽĨĶƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮ&Selected Topics in Optical Problems' 

x     

207888 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮ&Selected Topics in Astrophysics' 

x     

ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ      
217891ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1 
           Ph,D,Seminar in Applied Physics 1  

x x x x x 

217892ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ2ȮȮȮȮȮȮȮȮȮȮȮȮ 
           Ph,D,Seminar in Applied Physics 2 

x x x x x 

217893ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ3Ȯ 
           Ph,D,Seminar in Applied Physics 3 

x x x x x 

ĮĶŇĠĠŅĬŇıĬīƢ 
ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

     

207897 ħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮ&Doctoral Thesis' 

x x x x x 

207898 ħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮ&Doctoral Thesis' 

x x x x x 

207899 ħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮ&Doctoral Thesis' 

x x x x x 

ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
217898 ħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮ&Doctoral Thesis' 

x x x x x 
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ėŜŅŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮ 

ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮȮȮ 
&1,1'ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
&1,2'ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮ
ŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
&1,3'ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭ
ėĺŅĴĽŜŅėńĠ 
&1,4'ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

ėĺŅĴĶŌƟ 
&2,1'ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
&2,2'ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 
&2,3'ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟ
ŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
&2,4'ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
&3,1'ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
&3,2'ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
&3,3'ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
&4,1'ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚ
ĴňĮĶŃĽŇĪīŇĳŅı 
&4,2'ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬ
ĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
&4,3'ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
&5,1'ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ
ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
&5,2'ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
&5,3'ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ
ĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLO'ȮĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF' 
 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF' 
 

PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

1,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ      
 1'ȮȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňı 

   V  

 2'ȮȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭ 
ĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

   V  

 3'ȮȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭ
ėĺŅĴĽŜŅėńĠ 

   V  

ȮȮȮȮȮȮ2'ȮȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ    V  
2,ȮħƟŅĬėĺŅĴĶŌƟ      
 1'ȮȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ V     

      2'ȮȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕ
ĮƤĠľŅ 

V     

 3'ȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟ
ŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

V    V 

ȮȮȮȮȮȮ2'ȮȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ V     

1,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ      
 1' ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ V     

 2' ĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 

 V    



70 
 

 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF' 
 

PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

 3' ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ V     
2,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ      
 1' ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

  V   

 2' ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶ
ŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

   V  

 3' ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ  V   V 
3,ȮħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ      
 1' ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃ
ŏĪėőĬőĸĵňȮĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 

 V   V 

 2' ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

  V  V 

ȮȮȮȮȮȮ3' ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀ
ŀĵƞŅĚŏľĴŅŃĽĴ 

 V   V 
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ľĴĺħĪňŗȮ5 ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

1,Ȯ ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭŀńĔļĶĸŜŅħńĭĕńŘĬŐĸŃėƞŅĸŜŅħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
őħĵŐĭƞĚĔŅĶĔŜŅľĬħŀńĔļĶĸŜŅħńĭĕńŘĬŏĮƦĬȮ3ȮĔĸŋƞĴȮȮėŊŀȮŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬȮȮŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅ
ĸŜŅħńĭĕńŘĬȮȮŐĸŃŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ 
  1,1 ŀńĔļĶĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
   ŀńĔļĶĸŜŅħńĭĕńŘĬ ȮȮȮȮėĺŅĴľĴŅĵ   ėƞŅĸŜŅħńĭĕńŘĬ 
    A ħňŏĵňŗĵĴȮȮȮȮȮȮȮȮ &excellent' ȮȮȮȮȮ4,00 
    B) ħňĴŅĔ  &very good' ȮȮȮȮȮ3,50 
    B ħň  &good'  ȮȮȮȮȮ3,00 
    C) ħňıŀŒĝƟ  &fairly good' ȮȮȮȮȮ2,50 
    C ıŀŒĝƟ  &fair'  ȮȮȮȮȮ2,00 
    D) ŀƞŀĬ  &poor'  ȮȮȮȮȮ1,50 
    D ŀƞŀĬĴŅĔ &very poor' ȮȮȮȮȮ1,00 
    F ĨĔ  &failed'  ȮȮȮȮȮ0,00 
 
 1,2 ŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħȮȮħńĚĬňŘ 
  ŀńĔļĶĸŜŅħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   S ŏĮƦĬĪňŗıŀŒě &satisfactory' 
   U œĴƞŏĮƦĬĪňŗıŀŒě &unsatisfactory' 
 
 1,3 ŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
  ŀńĔļĶĸŜŅħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ  &incomplete' 
   P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ &in progress' 
   V ŏĕƟŅĶƞĺĴĻŉĔļŅ   &visiting' 
   W ĩŀĬĔĶŃĭĺĬĺŇĝŅ   &withdrawn' 
   T ĮĶŇĠĠŅĬŇıĬīƢ   &thesis in progress' 
    ĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħŜŅŏĬŇĬĔŅĶ ȮȮȮȮȮȮȮȮȮȮȮ Ȯ   
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 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮĬńĔĻŉĔļŅěŃĨƟŀĚœħƟėƞŅĸŜŅħńĭĕńŘĬœĴƞĨŗŜŅĔĺƞŅȮC ľĶŊŀȮS ĴŇĜŃĬńŘĬ
ěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘŜŅŀňĔ 
 ĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸŜŅħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞȮĔĶŃĭĺĬĺŇĝŅ 
0.5675ȮħŋļġňĬŇıĬīƢ*Ȯ0.5676ȮħŋļġňĬŇıĬīƢ*Ȯ0.5677ȮħŋļġňĬŇıĬīƢ*Ȯ217891ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ
ĮĶŃĵŋĔĨƢȮ1*Ȯ0/5670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ2*Ȯ0/5671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ
ĮĶŃĵŋĔĨƢȮ1*Ȯ0/5676ȮħŋļġňĬŇıĬīƢ 
 

2, ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 0,/,/ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅ 
  /,ȮĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŒľƟŏĮƦĬœĮĨŅĴŏĬŊŘŀľŅŐĸŃĺŇīňĔŅĶȮĪňŗĔŜŅľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅ 
  0,ȮȮĴňėĦŃĔĶĶĴĔŅĶľĶŊŀĪňĴįŌƟĽŀĬĶƞĺĴȮıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĕƟŀĽŀĭŒĬĔŅĶĺńħįĸĔŅĶ
ŏĶňĵĬĶŌƟĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅ 
  1,ȮȮĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŒľƟėŃŐĬĬ-ĸŜŅħńĭĕńŘĬȮőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮľĶŊŀ
ĔĶĶĴĔŅĶĮĶŃěŜŅĳŅėĺŇĝŅȮŐĸŃĔĶĶĴĔŅĶĭĶŇľŅĶĮĶŃěŜŅėĦŃ 
  2,ȮȮĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅ 

 ȮȮȮȮȮ0,/,0ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮ 
   /,ȮȮĴňĔŅĶĨŇħĨŅĴĽńĴķĪīŇįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĺƞŅŏĮƦĬœĮĨŅĴŐįĬĔŅĶĻŉĔļŅ
ŐĸŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅĳŅĵŒĬŏĺĸŅĕŀĚľĸńĔĽŌĨĶ 
   0,ȮȮĴňĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬěŅĔĬńĔĻŉĔļŅȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

- ȮȮȮȮĴňĔŅĶĽŜŅĶĺěĔŅĶœħƟĚŅĬĪŜŅŐĸŃĔŅĶĪŜŅĚŅĬĨĶĚĽŅĕŅȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶľĶŊŀĽĩŅĭńĬ- 
ŀĚėƢĔĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 

- ȮȮȮȮĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔŕȮ3ȮĮƖȮőħĵįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟĽŀĬȮĭńĦĤŇĨȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃ 
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

- ȮȮȮȮĴňĔŅĶĮĶŃŏĴŇĬĭńĦĤŇĨőħĵįŌƟŒĝƟĭńĦĤŇĨ 

3, ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

/'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/ 

1. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&Qualifying Examination' 
2. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
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3. ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination'Ȯ 
5. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚ 
ĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĪŜŅĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 

6. ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢȮ 
ľĸńĔĽŌĨĶŐĭĭȮ/,/ 

- įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ
&nccpȮ pctgcu'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮ őħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮGQG*ȮQamnsq*ȮGCCC*ȮNs`KcbȮľĶŊŀȮUc`ȮmdȮQagclacȮ
ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬ
ĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮGQGȮGkn_arȮD_armpȮŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮOs_rrgjcȮQampcȮ/Ȯ
ľĶŊŀȮ0ȮĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 

- ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
ľĸńĔĽŌĨĶŐĭĭȮ/,0 

- įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀȮȮ
ŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ
&nccpȮpctgcu'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮGQG*ȮQamnsq*ȮGCCC*ȮNs`KcbȮľĶŊŀȮUc`ȮmdȮQagclacȮ
ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬ
ĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮGQGȮGkn_arȮD_armpȮŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮOuartileȮQampcȮ/Ȯ
ľĶŊŀȮ0ȮĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 

- ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

7. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅŏĔňĵĶĨŇ
ŐĸŃĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮ
ľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,033. 

  ľĸńĔĽŌĨĶȮŐĭĭȮ0  
1. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&Qualifying Examination' 
2. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 



74 
 

 

3. ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4. ĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅȮ3,00 ŐĸŃėƞŅĸŜŅħńĭĕńŘĬ
ĽŃĽĴŏĜĸňŗĵŒĬĽŅĕŅĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ3,00 

5. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮȮ&Comprehensive Examination'Ȯ 
6. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚ 
ĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĪŜŅĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

7. ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢȮ 
ľĸńĔĽŌĨĶȮŐĭĭȮ0,/ 
- įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ
&nccpȮpctgcu'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮGQG*ȮQamnsq*ȮGCCC*ȮNs`KcbȮľĶŊŀȮUc`ȮmdȮQagclacȮ
ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬ
ĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮGQGȮGkn_arȮD_armpȮŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮOuartileȮQampcȮ/Ȯ
ľĶŊŀȮ0ȮĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅŒĬĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
ľĸńĔĽŌĨĶȮŐĭĭȮ0,0 
- įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ
&nccpȮpctgcu'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮGQG*ȮQamnsq*ȮGCCC*ȮNs`KcbȮľĶŊŀȮUc`ȮmdȮQagclacȮ
ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬ
ĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮGQGȮGkn_arȮD_armpȮŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮOuartileȮQampcȮ/Ȯ
ľĶŊŀȮ0ȮĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 

- ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

8. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅ
ŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮı,Ļ,Ȯ033. 
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Ȯ0'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
 ľĸńĔĽŌĨĶȮŐĭĭȮ/ 

1. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&Qualifying Examination' 
2. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
3. ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination'Ȯ 
5. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚ 
ĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĪŜŅĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 

6. ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢȮ 
ľĸńĔĽŌĨĶŐĭĭȮ/,/ 

- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI ľĶŊŀȮ
Scopus ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ
0ȮŏĶŊŗŀĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮImpact factor ŒĬģŅĬĕƟŀĴŌĸȮ
Web of Science 

- ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗĽŅĕŅĺŇĝŅĵŀĴĶńĭȮŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚ 

5,ȮȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅŏĔňĵĶĨŇ 
ȮȮȮȮȮŐĸŃĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľĶŊŀ 
ȮȮȮȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,033. 
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ľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

1, ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 
(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢȮȮ 

(3) ŀĭĶĴĽńĴĴĬŅŏĶŊŗŀĚŏĪėĬŇėĔŅĶŏĕňĵĬĕŀĪŋĬĺŇěńĵŐĸŃĔŅĶĭĶŇľŅĶĪŋĬĺŇěńĵŒľƟĔńĭŀŅěŅĶĵƢŒľĴƞ 
2, ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 

2,1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 
(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
0,0 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 
 

/,ȮȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶ 

- ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮȮ 
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨŜŅŐľĬƞĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃ
ŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

- ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ 
ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨŜŅŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢ
ŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗ
œħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮ
ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

- ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬŜŅėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴň

ĽƞĺĬœħƟ+ĽƞĺĬŏĽňĵȮ ŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅ

ĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 
 
  

2,ȮȮĭńĦĤŇĨ 

- ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬ
ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 

- ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
/'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮȮ 

- įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵ
ħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&nccpȮpctgcu'ȮŀĵƞŅĚĴň
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ėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮGQG*Ȯ
Qamnsq*ȮGCCC*ȮNs`KcbȮľĶŊŀȮUc`ȮmdȮQagclacȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬ
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮGQGȮGkn_arȮD_armpȮ
ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮOs_rrgjcȮQampcȮ/ȮľĶŊŀȮ0ȮĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 
+ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭȮȮ 
ȮȮĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

ľĸńĔĽŌĨĶȮŐĭĭȮ/,0Ȯ 
- įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀȮȮŀĵƞŅĚ
ĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&nccpȮpctgcu'ȮŀĵƞŅĚĴň
ėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮGQG*Ȯ
Qamnsq*ȮGCCC*ȮNs`KcbȮľĶŊŀȮUc`ȮmdȮQagclacȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬ
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮGQGȮGkn_arȮD_armpȮ
ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮOuartileȮQampcȮ/ȮľĶŊŀȮ0ȮĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 

- ŏĽĬŀĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

ľĸńĔĽŌĨĶȮŐĭĭȮ2,/ȮȮ 
- įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵ
ħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&nccpȮpctgcu'ȮŀĵƞŅĚĴň
ėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮGQG*Ȯ
Qamnsq*ȮGCCC*ȮNs`KcbȮľĶŊŀȮUc`ȮmdȮQagclacȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬ
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮGQGȮGkn_arȮD_armpȮ
ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮOuartileȮQampcȮ/ȮľĶŊŀȮ0ȮĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 

- ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

ľĸńĔĽŌĨĶȮŐĭĭȮ0,0ȮȮ 
- įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵ
ħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&nccpȮpctgcu'ȮŀĵƞŅĚĴň
ėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮGQG*Ȯ
Qamnsq*ȮGCCC*ȮNs`KcbȮľĶŊŀȮUc`ȮmdȮQagclacȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬ
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ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮGQGȮGkn_arȮD_armpȮ
ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮOuartileȮQampcȮ/ȮľĶŊŀȮ0ȮĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 

- ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

0'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 
ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮȮ 
+ȮȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ 
ȮȮȮĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI ľĶŊŀȮScopus ľĶŊŀȮWeb ȮȮ 
ȮȮȮof Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮȮ 
ȮȮȮĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮImpact factor ŒĬģŅĬĕƟŀĴŌĸȮWeb of Science 
+ȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭȮȮ 
ȮȮȮĬŅĬŅĝŅĨŇȮĪňŗĽŅĕŅĺŇĝŅĵŀĴĶńĭȮŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚ 

1,ȮȮĬńĔĻŉĔļŅȮ 

- ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴȮőħĵĔŜŅľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 

- ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 

- ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮ
őħĵŀŅěŅĶĵƢěŃĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮ&Office Hours'ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 

- ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

- ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĔŅĶ
ĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

 
2,ȮȮŀŅěŅĶĵƢȮ 

- ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅȮ 

- ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 
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- ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢȮŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

- ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚ
ŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 

 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

- ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

- ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀĮĶŇĠĠŅĬŇıĬīƢ 

- ĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 

- ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŇĠĠŅĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀȮĔŜŅĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪŜŅ
ĮĶŇĠĠŅĬŇıĬīƢŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

- ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŜŅĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Ĵėŀ,3ȮȮĴėŀ,4ȮŐĸŃȮĴėŀ,5'Ȯ 

 

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

- ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

- ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬŜŅįĸĔŅĶĽŜŅĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 
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5,Ȯ ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators'ȮȮ 
ȮȮȮ ŐĭĭȮ/,/ȮŐĸŃȮ0,/ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6.ȮŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 
x 

 
x 

 
x 

 
x 

 
x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ 

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ
&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅė
ĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅȮȮ 

x x x x x 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,5 ŐĸŃȮĴėŀ,6 ŒľƟ
ėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬȮľĸńĚĺńĬĮƕħĳŅė
ĔŅĶĻŉĔļŅȮ 

x x x x x 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,7 ĳŅĵŒĬ 60 ĺńĬȮ
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħ
ŒĬȮĴėŀ,1ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖ
ĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,7 
ĮƖĪňŗŐĸƟĺȮ 

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶ
ĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀ
ĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ50 ĨƞŀĮƖȮȮ 

N-A N-A N-A N-A N-A 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮ
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,51 ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

  x x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,51 
ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

   x x 

ĶĺĴĨńĺĭƞĚĝňŘȮ&ĕƟŀ'ȮŒĬŐĨƞĸŃĮƖ 8 9 10 11 11 
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĕƟŀĪňŗ' /+3 1+5 1+5 1+5 1+5 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴȮ&ĕƟŀ'Ȯ 7 8 8 9 9 
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ŏĔĦĤƢĮĶŃŏĴŇĬ8ȮľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘȮȮȮȮȮȮȮȮȮȮ 

ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĨńĺĭƞĚĝňŘĪňŗ 1+5'ȮĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵȮŐĸŃĴňěŜŅĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋ
ŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 #ȮĕŀĚĨńĺĭƞĚĝňŘĶĺĴȮőħĵıŇěŅĶĦŅěŅĔěŜŅĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 

 
ȮȮȮ ŐĭĭȮ/,0ȮŐĸŃȮ0,0 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6.ȮŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 
x 

 
x 

 
x 

 
x 

 
x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ 

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬ
ŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,5 ŐĸŃȮĴėŀ,6  
ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬȮľĸńĚĺńĬĮƕħ
ĳŅėĔŅĶĻŉĔļŅȮ 

x x x x x 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,7 ĳŅĵŒĬ 60 ĺńĬȮ
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħ
ŒĬȮĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħ
ĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬȮĴėŀ,7 ĮƖĪňŗŐĸƟĺȮ 

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėŜŅŐĬŃĬŜŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀ
ĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ50 ĨƞŀĮƖȮȮ 

N-A N-A N-A N-A N-A 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮ
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,51 ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

   x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,51 
ěŅĔėŃŐĬĬŏĨŖĴ 5,0 
 

    x 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

ĶĺĴĨńĺĭƞĚĝňŘȮ&ĕƟŀ'ȮŒĬŐĨƞĸŃĮƖ 6 7 7 ./ // 
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĕƟŀĪňŗ' 1+5 1+5 1+5 1+5 1+5 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴȮ&ĕƟŀ'Ȯ 5 6 6 6 7 

ŏĔĦĤƢĮĶŃŏĴŇĬ8ȮľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘȮȮȮȮȮȮȮȮȮȮ 

ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĨńĺĭƞĚĝňŘĪňŗ 1+5'ȮĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵȮŐĸŃĴňěŜŅĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋ
ŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 #ȮĕŀĚĨńĺĭƞĚĝňŘĶĺĴȮőħĵıŇěŅĶĦŅěŅĔěŜŅĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
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ľĴĺħĪňŗȮ8ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

/,Ȯ ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1,1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢ 
ŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟŏľĴŅŃĽĴȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
 XȮ ĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 

ŒľƟŏľĴŅŃĽĴĔńĭĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 
/,0 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 X ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
 ŐĸŃĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

 
0, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

XȮĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
XȮĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
XȮĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 
1, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 

 ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖȮĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 
őħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬȮĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬȮĪňŗœħƟĶńĭ 
ĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
2, ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ-ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5,6,7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬŜŅœĮĽŌƞĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶĨƞŀœĮȮĽŜŅľĶńĭ
ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪŜŅĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 
1. ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 

 

207701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň 3&3+0+6' 
  Theoretical Mechanics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴňȮ 
 ĪĭĪĺĬŐėĸėŌĸńĽȮıňĝėĦŇĨĕŀĚŏĴĪĶŇĔĞƢȮŏĺĔŏĨŀĶƢȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĪĬŏĞŀĶƢȮĔĸĻŅĽĨĶƢĬŇĺĨńĬĽŜŅľĶńĭ
ĶŃĭĭŀĬŋĳŅėȮıĸĻŅĽĨĶƢĕŀĚĺńĨĩŋŐĕŖĚŏĔĶŖĚȮĔŅĶĽńŗĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĽńĴıńĪīĳŅııŇŏĻļȮŐėĸėŌĸńĽĕŀĚĔŅĶŐĮĶ
įńĬŐĸŃĔĸĻŅĽĨĶƢĸŅĔĶŅĬŏěňĵĬȮĔĸĻŅĽĨĶƢŐŁĴŇĸőĪŏĬňĵĬȮŐĸŃĔŅĶŐĮĸĚıŇĔńħŐĭĭŐėőĬĬŇėńĸŐĸŃĪķļġňŐŁĴŇĸ
ĨńĬ+ĵŅőėĭň 
 Reviews of calculus, matrix algebra, vector and tensor analysis, Newtonian mechanics 
for system of particles, dynamics of rigid body, oscillation and applications, special relativity, 
Calculus of variation and Lagrangian mechanics, Hamiltonian mechanics, canonical 
transformations and Hamilton+Jacobi theory 
 
207703  ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ1       3&3+0+6' 
  Quantum Mechanics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮıĸĻŅĽĨĶƢėĺŀĬĨńĴȮőĴŏĴĬĨńĴŏĝŇĚĴŋĴȮĔŅĶĶĺĴőĴŏĴĬĨńĴŏĝŇĚĴŋĴȮ

ĪķļġňĔŅĶĶĭĔĺĬȮĨńĺħŜŅŏĬŇĬĔŅĶėĺŅĴľĬŅŐĬƞĬȮĽĩŇĨŇŏĝŇĚėĺŀĬĨńĴȮŐĸŃȮĔŅĶĺńħȮ 
Fundamental concepts of quantum mechanics, quantum dynamics, angular 

momentum, addition of angular momentum, perturbation theory, density operators, 
quantum statistics and measurement 

 
207704   ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ2       3&3+0+6' 
  Quantum Mechanics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ7.3 &2077.3' 
ĪķļġňĔŅĶĶĭĔĺĬĪňŗĕŉŘĬĔńĭŏĺĸŅȮĔŅĶĮĶŃĵŋĔĨƢĽŜŅľĶńĭĔŅĶŐįƞĶńĚĽňȮĽĴĴŅĨĶŒĬĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮĪķļġň

ĔŅĶĔĶŃŏěŇĚȮŐĸŃĔĸĻŅĽĨĶƢėĺŀĬĨńĴĽńĴıńĪīĳŅı 
Time+dependent perturbation theory, applications to radiation, symmetry in quantum 

mechanics, scattering theory, and relativistic quantum mechanics 
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207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ1      3&3+0+6' 
  Classical Electrodynamics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
 œĲĲƚŅĽĩŇĨȮȮĮƤĠľŅėƞŅĕŀĭĪŅĚœĲĲƚŅĽĩŇĨȮȮĔŅĶĔĶŃěŅĵŐĭĭľĸŅĵĕńŘĺȮȮĽĬŅĴœĲĲƚŅŒĬĨńĺĔĸŅĚȮȮ
ŐĴƞŏľĸŖĔĽĩŇĨȮȮĽĬŅĴŐĴƞŏľĸŖĔŒĬĨńĺĔĸŅĚȮȮĮƤĠľŅėƞŅĕŀĭĪŅĚŐĴƞŏľĸŖĔĽĩŇĨȮȮĽĬŅĴĪňŗŏĮĸňŗĵĬŐĮĸĚĨŅĴŏĺĸŅŐĸŃ
ĔġĕŀĚĲŅĶŅŏħĵƢȮȮŐĸŃȮĽĴĔŅĶĕŀĚŐĴĔĞƢŏĺĸĸƢȮĔŅĶŐĮĸĚŏĔěȮĪķļġňĭĪĕŀĚıŀĵĪƢĨŇĚȮĻńĔĵƢľĬƞĺĚ 
 Electrostatics, boundary+value problems in electrostatics, multipole expansion, 
electric fields in matter, magnetostatics, magnetic fields in matter, boundary+value problems 
in magnetostatics, time+varying fields and FaradayŲs law, and MaxwellŲs equations, gauge 
transformation, PoyntingŲs theorem, retarded potential 
 
207706 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ2       3&3+0+6' 
  Classical Electrodynamics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ705 '0.55.3&  
 ėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅŐĭĭĶŃĬŅĭŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗįƞŅĬĕŀĚėĸŊŗĬȮȮĪƞŀĬŜŅėĸŊŗĬȮőıĶĚĽńŗĬıƟŀĚȮŐĸŃ
ŏĽƟĬŒĵĬŜŅŐĽĚȮȮĶŃĭĭŐįƞĶńĚĽňŀĵƞŅĚĚƞŅĵȮȮıĸĻŅĽĨĶƢœĲĲƚŅŏĝŇĚĽńĴıńĪīĳŅıȮȮŀĬŋĳŅėŒĬĽĬŅĴŐĴƞŏľĸŖĔœĲĲƚŅȮȮĶńĚĽň
ěŅĔĮĶŃěŋŏėĸŊŗŀĬĪňŗȮȮŐĸŃȮŀŋĪĔıĸĻŅĽĨĶƢŏĝŇĚŐĴƞŏľĸŖĔ 
 Plane electromagnetic waves and wave propagation, waveguides, resonant cavities 
and optical fibers, simple radiating systems, relativistic electrodynamics, particles in 
electromagnetic fields, radiation by moving charges, and magnetohydrodynamics 
 
207708  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ     3&3+0+6' 
  Thermodynamics and Statistical Mechanics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
ľĸńĔĴŌĸŐĸŃĔġĕƟŀĪňŗľĬŉŗĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢȮĔġĕƟŀĪňŗĽŀĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢŐĸŃŏŀĬőĪĶĮƖȮėĺŅĴĬƞŅěŃ

ŏĮƦĬŐĸŃĽĩŇĨŇȮŐĬĺėŇħĪŅĚĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇŐĸŃŀŀĚŏĞŖĴŏĭŇĸŐĭĭœĴőėĶėŅőĬĬŇŏėŇĸȮŀŀĚŏĞŖĴŏĭŇĸŐĭĭėŅőĬĬŇŏėŇĸ
ŐĸŃĲƤĚĔƢĝńĬıŅĶƢĪŇĝńĬȮŀĬŋĳŅėŏľĴŊŀĬȮĔŅĶŐěĔŐěĚėĺŅĴŏĶŖĺőĴŏĸĔŋĸĕŀĚŐĴĔĞƢŏĺĸĸƢȮĔŅĶŐěĔŐěĚĕŀĚıĸńĚėƢȮȮĶŃĭĭŏĮƕħ
ŐĸŃŀŀĚŏĞŖĴŏĭŇĸŐĭĭŐĔĶĬħƢȮĔŅĶŐěĔŐěĚĕŀĚĶŃĭĭŀĬŋĳŅėŏĲĶƢĴŇŐĸŃőĭĞȮŐĸŃĔŅĶŏĮĸňŗĵĬŏĲĽŐĸŃĪķļġňŐĸĬŏħŅ 
 Fundamental and the first law of thermodynamics, the second law of thermodynamics 
and entropy, probability and statistics, statistical mechanics concepts and micro+canonical 
ensemble, canonical ensemble and partition function, identical particles,ȮMaxwellŲs distribution 
of molecular velocity, PlanckŲs distribution, opened system and grand+canonical ensemble, 
distribution of Fermi and Bose particles systems, and phase transition and Landau theory 
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207711 ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ     3&3+0+6' 
  Theoretical Methods in Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
ĺŇīňĔŅĶėĦĬŅŒĬĔŅĶĻŉĔļŅŐĸŃĺŇěńĵĲƕĽŇĔĽƢȮȮĲƤĚĔƢĝńĬĕŀĚĨńĺŐĮĶŏĝŇĚĞƟŀĬŒĬĲƕĽŇĔĽƢȮȮıňĝėĦŇĨŏĝŇĚŏĽƟĬŐĸŃ

ĔŅĶħŜŅŏĬŇĬĔŅĶŏĴĪĶŇĔĞƢŒĬĲƕĽŇĔĽƢŐĭĭĜĭńĭŐĸŃĲƕĽŇĔĽƢėĺŀĬĨńĴȮĔŅĶŐĮĸĚıŇĔńħŐĸŃŏĪĬŏĞŀĶƢȮŐĸŃĨńĺħŜŅŏĬŇĬĔŅĶ
ŏĝŇĚŀĬŋıńĬīƢŐĸŃĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŒĬĲƕĽŇĔĽƢ 
 Computational method for physics study and research, functions of a complex 
variable in physics, linear algebra and matrix operations in classical physics and quantum 
physics, coordinate Transformations and tensors, and differential operators and differential 
equations in physics 
 
207712  ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢ 3&3+0+6' 
  Research Conduction and Presentation in Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ĭĪĬŜŅĽŌƞĔŅĶĺŇěńĵȮĔŅĶĺŅĚŐįĬŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĮĸėĺŅĴľĴŅĵĕƟŀĴŌĸȮĔŅĶ

ŏĕňĵĬĪŅĚĲƕĽŇĔĽƢȮėĺŅĴŏĮƦĬįŌƟĮĶŃıńĬīƢŐĸŃĔŅĶĽƞĚĭĪėĺŅĴȮĔŅĶěńħĶŌĮŐĭĭȮĔŅĶĸŜŅħńĭŏĸĕȮŐĸŃĔŅĶŀƟŅĚŀŇĚŐĭĭ
ŀńĨőĬĴńĨŇőħĵŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŐĸŃȮĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı  

Introduction to research, research planning and conducting, data analysis and 
interpretation, Physics writing, authorship and submission, automatic stylizing, numbering and 
referencing with computer program, and effective presentation and discussion 

 
207723 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ       3&3+0+6' 
  Computational Physics  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
 ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕŒĬĲƕĽŇĔĽƢȮĪĭĪĺĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴħƟĺĵėŀĴıŇĺŏĨŀĶƢȮĔŅĶ
ĮĶŃĴŅĦėƞŅěŅĔĲƤĚĔƢĝńĬȮŐėĸėŌĸńĽŏĝŇĚĨńĺŏĸĕȮĽĴĔŅĶŀĬŋıńĬīƢĽŅĴńĠȮĺŇīňĪŅĚĨńĺŏĸĕĽŜŅľĶńĭŏĴĪĶŇĔĞƢȮĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĽŏĮĔĨĶńĴŐĸŃĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
 Computer and numerical calculation in physics,  review of computer programming, 
approximation of a function, numerical calculus, ordinary differential equations, numerical 
methods for matrices, spectral analysis, partial differential equations 
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207724  ŏĻĶļģĲƕĽŇĔĽƢ       3&3+0+6' 
  Econophysics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ėŜŅěŜŅĔńħėĺŅĴŐĸŃĕŀĭŏĕĨĕŀĚŏĻĶļģĲƕĽŇĔĽƢȮĨĶŅĽŅĶĽŇĪīŇŐĸŃĨĶŅĽŅĶŀĬŋıńĬīƢȮĔŅĶĮĶńĭĽŏĔĸĕƟŀĴŌĸ
ĔŅĶŏĚŇĬȮŏŀĬőĪĶĮƖŐĸŃėĺŅĴŏĽňŗĵĚĽŜŅľĶńĭĔŅĶěńħĔŅĶĳŅıĶĺĴĔŅĶŏĚŇĬĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮŏĔĴİƙŅĵĕƟŅĚĬƟŀĵȮıĸĺńĨĶ
ĕŀĚŏĚŇĬŐĸŃĶŅĵœħƟħƟĺĵĴŋĴĴŀĚěŅĔĔŅĶŐěĔŐěĚőĴŏĸĔŋĸŐĔƠĽȮŐĸŃĺŇīňĪŅĚŏĻĶļģĲƕĽŇĔĽƢĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅ
ŐĭĭěŜŅĸŀĚĨńĺŐĪĬ 
 Definition and scope of Econophysics, option and derivatives, scaling in financial data, 
entropy and risk for managing efficient portfolio, minority game, dynamic of money and 
income via views from molecular gas distributions , and econophysics methods for solving of 
agent based model problems, 
 
207727  ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶ     3&3+0+6' 
  Interactions of Ions with Matters 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
ĔĶŃĭĺĬĔŅĶıŊŘĬģŅĬĪňŗŏĔŇħĕŉŘĬŒĬĽĽŅĶŏĴŊŗŀĩŌĔĶŃħĴĵŇĚħƟĺĵœŀŀŀĬȮŐĬĺėŇħĴŌĸģŅĬĪŅĚħƟŅĬĲƕĽŇĔĽƢĪňŗ

ŏĔňŗĵĺĕƟŀĚĔńĭĮĶŅĔĢĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬŒĬĽĽŅĶŏĴŊŗŀĩŌĔĶŃħĴĵŇĚħƟĺĵœŀŀŀĬȮĔŜŅĸńĚľĵŋħĵńŘĚŐĸŃıŇĽńĵȮįĸĪňŗŏĔŇħĕŉŘĬěŅĔ
ĔŅĶĶŃħĴĵŇĚħƟĺĵœŀŀŀĬȮ8ȮėĺŅĴŏĽňĵľŅĵěŅĔĶńĚĽňȮĔŅĶĽĮƤĨŏĨŀĶƢȮĔŅĶŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚȮıķĨŇĔĶĶĴĕŀĚ
œŀŀŀĬĪňŗĩŌĔİƤĚŒĬĺńĽħŋȮ8ȮőĮĶœĲĸƢĕŀĚœŀŀŀĬȮĔŅĶŐıĶƞȮĔŅĶħńħŐĮĶĽĴĭńĨŇĕŀĚĽĽŅĶħƟĺĵĔŅĶİƤĚœŀŀŀĬȮĔŅĶ
įĽĴįĽŅĬŏĪėőĬőĸĵňĸŜŅœŀŀŀĬȮŀŋĮĔĶĦƢĽŜŅľĶńĭĚŅĬħƟŅĬĸŜŅœŀŀŀĬȮĔŅĶĺŇŏėĶŅŃľƢħƟĺĵĸŜŅœŀŀŀĬȮŐĸŃȮĔŅĶěŜŅĸŀĚ
ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĺńĽħŋŐĸŃĔŅĶěŜŅĸŀĚĔŅĶĺŇŏėĶŅŃľƢħƟĺĵĸŜŅœŀŀŀĬőħĵŒĝƟėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮ 

Basic ion bombardment processes in solids, related fundamental physics concepts in ion 
bombardment processes in solids, stopping power and range, consequences of ion 
bombardmentȮ8Ȯradiation damage, sputtering, structural  change, behavior of implanted ions 
in materialsȮ8Ȯion profile, diffusion, ion implantation modification of materials, hybridization of 
ion beam technologies,Ȯion beam equipment, ion beam analysis, and computer simulation in 
ion+solid interactions and in ion beam analysis 

 
207729  œĴőėĶĲĸŌŀŇħŇĔĽƢ       3&3+0+6' 
  Microfluidics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,5./Ȯ&0.55./' 
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ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĸĻŅĽĨĶƢĕŀĚœľĸȮįĸŏĜĸĵŏĝŇĚĺŇŏėĶŅŃľƢĕŀĚĽĴĔŅĶĬŅŏĺňĵĶƢ+ĽőĨĔĽƢȮįĸěŅĔĶŌĕĬŅħ
ŏĸŖĔȮŀŇŏĸŖĔőĨĶœŁőħĶœħĬŅĴŇĔĽƢȮœħŀŇŏĸŖĔőĨĶĲŀŏĶĞŇĽŐĸŃŐĴĔŏĬőĨĲŀŏĶĞŇĽȮŏĪėĬŇėĔŅĶĽĶƟŅĚĽŜŅľĶńĭȮœĴőėĶ
ĲĸŌŀŇħŇĔĽƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟœĴőėĶĲĸŌŀŇħŇĔĽƢŒĬŐĭĭŀŊŗĬȮŕȮœĴőėĶĲĸŌŀŇħŇĔĽƢŏĝŇĚėĦĬŅŏĭŊŘŀĚĨƟĬ 
 Basic principles of fluid dynamics, analytical solutions for Navier ůȮStokes equation, 
capillary effects, electrohydrodynamics, dielectrophoresis and magnetophoresis, fabrication 
techniques for microfluidics, other microfluidic applications, introduction to computational 
microfluidics 
207741  ĪķļġňĕŀĚŐĕŖĚȮ1        3&3+0+6' 
  Theory of Solids 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
 őėĶĚĽĶƟŅĚįĸŉĔŐĸŃĔŅĶŏĸňŘĵĺŏĭĬȮĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮŀŇŏĸŖĔĨĶŀĬŀŇĽĶŃŒĬőĸľŃȮĪķļġňŐĩĭıĸńĚĚŅĬȮ
ĮĶŅĔĢĔŅĶĦƢŏėĸŊŗŀĬĵƟŅĵŀŇŏĸŖĔĨĶŀĬŒĬŐĩĭıĸńĚĚŅĬȮįĸŉĔĽŅĶĔŉŗĚĨńĺĬŜŅ 
 Crystal structures and diffraction, thermal properties, free electron in metals, energy 
band theory, transport phenomena of electrons in bands, semiconductor crystals 
 
207742 ĪķļġňĕŀĚŐĕŖĚȮ2       3&3+0+6' 
  Theory of Solids 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ741 &207741'Ȯ 
 ŀńĬĨĶĔŇĶŇĵŅŒĬįĸŉĔȮĽĴĭńĨŇœħŀŇŏĸŖĔĪĶŇĔĕŀĚįĸŉĔȮĽĴĭńĨŇĪŅĚŐĴƞŏľĸŖĔĕŀĚįĸŉĔȮĽĳŅıĬŜŅĵĺħĵŇŗĚ 
 Interactions in crystals, dielectric properties of crystals, magnetic properties of 
crystals, superconductivity 
 
207743  ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ1      3&3+0+6' 
  X+Ray Crystallography 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĔŅĶįĸŇĨŐĸŃīĶĶĴĝŅĨŇĕŀĚĶńĚĽňŏŀĔĞƢȮŐĸĨĪŇĞŐĸŃľĬƞĺĵŏĞĸĸƢȮőėĶĚĽĶƟŅĚįĸŉĔȮĽĴĴŅĨĶȮĪŇĻĪŅĚŐĸŃ
ĶŃĬŅĭŐĸĨĪŇĞŒĬįĸŉĔȮĔŅĶĺŇŏėĶŅŃľƢĲŌŏĶňĵĶƢȮŐĸĨĪŇĞĽƞĺĬĔĸńĭȮĪķļġňĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀĔĞƢȮĔŅĶėŜŅĬĺĦ
ĽĨĶńėŏěŀĶƢŐĲėŏĨŀĶƢȮĺŇīňĔŅĶĪħĸŀĚĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀĔĞƢȮĮƤěěńĵĪňŗĴňįĸĨƞŀėĺŅĴŏĕƟĴĕŀĚĶńĚĽňŒĬĔŅĶ
ŏĸňŘĵĺŏĭĬĕŀĚįĚȮĔŅĶľŅőėĶĚĽĶƟŅĚįĸŉĔ 
 Production and nature of X+rays, lattice and unit cell, crystal structure, symmetry, 
lattice direction and plane in crystal, fourier analysis, reciprocal lattice, theory of X+ray 
diffraction, structure factor calculation, experimental method in X+ray diffraction, factors 
affecting intensity of powder X+ray diffraction, crystal structure determination 
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207744  ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ2      3&3+0+6' 
  X+Ray Crystallography 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ743 &207743'ȮȮľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĔŅĶĻŉĔļŅĔŅĶŏĸňŘĵĺŏĭĬĶńĚĽňŏŀĔĞƢĕŀĚįĚŐĸŃĺńĽħŋıľŋįĸŉĔȮĔŅĶĻŉĔļŅĔŅĶŏĸňŘĵĺŏĭĬĶńĚĽňŏŀĔĞƢĕŀĚĲƕĸƢĴ
ĭŅĚȮĔŅĶŏĸňŘĵĺŏĭĬĶńĚĽňŏŀĔĞƢĕŀĚįĸŉĔŏħňŗĵĺ 
 X+ray diffraction of powder and polycrystalline material, X+ray diffraction of thin film, 
single crystal diffraction 
 
207745  ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ   3&3+0+6' 
  Electronic Structure Theory and Calculations 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ5.2Ȯ&0.55.2'ȮľĶŊŀȮĺ,ĲĽ,52/Ȯ&0.552/'ȮľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĪķļġňĲƤĚĔƢĝńĬĬńĸėĺŅĴľĬŅŐĬƞĬȮőėĶĚĽĶƟŅĚŐĩĭŀŇŏĸŖĔĨĶŀĬȮĽĴĭńĨŇŏĝŇĚĽńŗĬȮĽĴĭńĨŇŏĝŇĚŀŇŏĸŖĔĨĶŀĬĕŀĚ
ĕƟŀĭĔıĶƞŀĚȮĽĴĭńĨŇŏĝŇĚŐĽĚ 
 Density functional theory, electronic band structures, vibrational properties, 
electronic properties of defects, optical properties 
 
207761  ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ1       3&3+0+6' 
  Nuclear Physics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĭĪĽĶŋĮŏĔňŗĵĺĔńĭĽĴĭńĨŇĪńŗĺœĮĕŀĚĬŇĺŏėĸňĵĽȮőėĶĚĽĶƟŅĚĬŇĺėĸňŀŀĬȮĶŃĭĭĽŀĚĬŇĺėĸňŀŀĬȮŀńĬĨĶĔŇĶŇĵŅĬŇĺȮ
ėĸňŀŀĬ+ĬŇĺėĸňŀŀĬȮŐĭĭěŜŅĸŀĚĬŇĺŏėĸňĵĶƢȮ 

Brief of general properties of nucleus, nucleon structure, the two+nucleon system, 
the nucleon+nucleon interaction, nuclear models 
 
207762  ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ2       3&3+0+6' 
  Nuclear Physics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ761 &207761'Ȯ 
 ĭĪĽĶŋĮŏĔňŗĵĺĔńĭĮĢŇĔŇĶŇĵŅĬŇĺŏėĸňĵĶƢȮĪķļġňĔŅĶĔĶŃŏěŇĚŐĭĭĵŊħľĵŋƞĬŐĸŃœĴƞĵŊħľĵŋƞĬȮŐĭĭěŜŅĸŀĚĪŅĚŐĽĚȮȮ
ĮĢŇĔŇĶŇĵŅĬŇĺŏėĸňĵĽĮĶŃĔŀĭȮȮĔŅĶĺŇŏėĶŅŃľƢĕŀĚĭĶŇĪ+ĺŇĔŏĬŀĶƢ ĮĢŇĔŇĶŇĵŅőħĵĨĶĚȮĮĢŇĔŇĶŇĵŅĔƞŀĬĽĳŅĺŃĽĴħŋĸȮ 
 Brief of nuclear reactions, theory of elastic and inelastic scattering, optical model, 
compound nucleus reactions,ȮBreit+Wigner analysis, direct reaction,ȮȮpre+equilibrium reactions 
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207761  ĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė  3&3+0+6' 
  Computer Simulations in Particle Accelerator Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
 ŏĪėĬŇėŐĸŃŏėĶŊŗŀĚĴŊŀŒĬĔŅĶěŜŅĸŀĚĸŜŅŀĬŋĳŅėȮľĸńĔĔŅĶŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕŀĚĪƞŀĬŜŅėĸŊŗĬŐĸŃőıĶĚĽńŗĬ
ıƟŀĚȮĔŅĶŀŀĔŐĭĭőıĶĚĽńŗĬıƟŀĚŐĸŃőıĶĚĪňŗŏĝŊŗŀĴĨƞŀħƟĺĵŏėĶŊŗŀĚĴŊŀĔŅĶěŜŅĸŀĚȮľĸńĔĔŅĶŐĸŃĔŅĶěŜŅĸŀĚŒĬŏėĶŊŗŀĚ
ŏĶƞĚŏĝŇĚŏĽƟĬŐĭĭėĺŅĴĩňŗĺŇĪĵŋȮĔŅĶŀŀĔŐĭĭŐĴƞŏľĸŖĔŒĬŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮĪńĻĬĻŅĽĨĶƢĕŀĚĸŜŅŀĬŋĳŅėŐĭĭŏĝŇĚŏĽƟĬ
ŐĸŃıĸĻŅĽĨĶƢĕŀĚŀĬŋĳŅėŏħňŗĵĺȮıĸĻŅĽĨĶƢĕŀĚĸŜŅŀĬŋĳŅėľĸŅĵŀĬŋĳŅė 
 Particle beam simulation techniques and tools, principles and analysis of waveguides 
and resonant cavities, design of resonant cavity and coupled cavities with simulation tools, 
principles and simulations for radio frequency linear accelerators, design of magnets in 
particle accelerators, linear beam optics and singleȮparticle dynamics, multiparticles beam 
dynamics, 
 
207765  ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ     3&3+0+6' 
  Nuclear Technology and Applications 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
 ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮȮŀńĬĨĶĔŇĶŇĵŅĕŀĚĶńĚĽňĔńĭĽĽŅĶȮȮįĸĔĶŃĪĭĪŅĚĝňĺĺŇĪĵŅĕŀĚĶńĚĽň
ŐĸŃėĺŅĴĮĸŀħĳńĵĪŅĚĶńĚĽňȮľńĺĺńħĶńĚĽňŐĸŃŐľĸƞĚĔŜŅŏĬŇħĶńĚĽňȮĔŅĶĮĶŃĵŋĔĨƢŏĝŇĚŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮȮȮ
ĬŇĺŏėĸňĵĶƢŏĝŇĚĔŅĶŐıĪĵƢȮȮĬŇĺŏėĸňĵĶƢŏĝŇĚıĸńĚĚŅĬ 
 Basic concepts of nuclear physics, interaction of radiation with matter,  biological 
effect of radiation and radiation safety,  radiation detectors and sources,  industrial and 
analytic applications,  nuclear medicine,  nuclear power 
 
207766  ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ     3&2+3+4' 
  Nuclear Instruments and Methods 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŏĔňŗĵĺĕƟŀĚȮ Ȯ Ȯ ĔŅĶĺńħŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĬŇĺŏėĸňĵĶƢĕńŘĬĽŌĚȮȮ
ĶŃĭĭėŀĴıŇĺŏĨŀĶƢĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĭĭĨńĺŐĮĶŏħňŗĵĺ-ľĸŅĵĨńĺŐĮĶȮȮĔŅĶĽĶƟŅĚĳŅıĬŇĺŏėĸňĵĶƢȮĔŅĶ
ėŜŅĬĺĦĔŅĶĕĬĽƞĚĶńĚĽňħƟĺĵįĸŏĜĸĵŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĴŀĬĨŇėŅĶƢőĸȮȮŐĸŃĔŅĶĪŜŅĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Accelerator physics and related instruments, advanced nuclear electronics and 
measurements, computer based single and multi+parameters data acquisitions and analysis 
system, nuclear imaging, Radiation transport calculations using analytical solution and Monte 
Carlo technique and related laboratories 
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207767 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅė    3&3+0+6' 
  Beam Probe Characterization Techniques 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
 ĔŅĶįĸŇĨĸŜŅŀĬŋĳŅėĝĬŇħĨƞŅĚŕȮȮŏĪėĬŇėĺŇŏėĶŅŃľƢĪňŗŒĝƟőĲĨŀĬȮȮŀŇŏĸŖĔĨĶŀĬĽŏĮĔőĪĶĽőĔĮƖȮȮŏĪėĬŇė
ĺŇŏėĶŅŃľƢĪňŗŒĝƟĸŜŅœŀŀŀĬȮȮȮ 
 Production of probing beams, photon analytical techniques, electron spectroscopy, 
ion beam analytical techniques 
 
207768  ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė       3&3+0+6' 
  Beam Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8 œĴƞĴň 

ĸŜŅŀĬŋĳŅėĴňĮĶŃěŋŐĸŃĸŜŅőĲĨŀĬȮıĸĻŅĽĨĶƢĕŀĚŀĬŋĳŅėĴňĮĶŃěŋȮŐĸŃŏĴĨĶŇĔĞƢĩƞŅĵőŀĬŏĲĽĽŏĮĞȮŀŇĴŇĨ
ŐĨĬĞƢȮȮŏĴĨĶŇĔĞƢĕŀĚĸŜŅŀĬŋĳŅėȮŐĸŃıŅĶŅĴŇŏĨŀĶƢĪĺŇĽȮĔŅĶŏĶƞĚĕŀĚĸŜŅŀĬŋĳŅėŐĸŃėĺŅĴŏĽĩňĵĶĕŀĚŏĲĽȮŀŇĪīŇıĸ
ĕŀĚĽŏĮĞĝŅĶƢěŐĸŃĽĬŅĴŏĺėȮıŅĶŅĴŇŏĨŀĶƢĕŀĚĸŜŅŀĬŋĳŅėȮŐĸŃĔŅĶĺńħĸŜŅŀĬŋĳŅėȮŀŇĪīŇıĸŐĭĭĽŃĽĴȮŐĸŃėĺŅĴœĴƞ
ŏĽĩňĵĶȮ 

Charged particle beam and photon beam, charged particle dynamics and transfer 
matrix, phase space, emittance beam matrix andȮtwissȮparameters, beam acceleration and 
phase stability, space charge effects and wake fields, beam parameters and beam 
measurements, beam manipulation techniques   
 
0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė    3&3+0+6' 
  Accelerator Physics and Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
 ŏĬŊŘŀľŅőħĵĳŅıĶĺĴŐĸŃĽƞĺĬĮĶŃĔŀĭĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮŐľĸƞĚĔŜŅŏĬŇħŀĬŋĳŅėĴňĮĶŃěŋȮĔŅĶĬŜŅĪŅĚĸŜŅ
ŀĬŋĳŅėĨŅĴŐĬĺĕĺŅĚȮŏĪėőĬőĸĵňŐĴƞŏľĸŖĔĽŜŅľĶńĭŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮĔŅĶŏĶƞĚŀĬŋĳŅėŐĸŃĝĬŇħĕŀĚŏėĶŊŗŀĚŏĶƞĚ
ŀĬŋĳŅėȮĔŅĶĺŇŏėĶŅŃľƢĸŜŅŀĬŋĳŅėȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėĪŅĚĔŅĶŐıĪĵƢȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚŏĶƞĚ
ŀĬŋĳŅėĪŅĚŀŋĨĽŅľĔĶĶĴȮŐľĸƞĚĔŜŅŏĬŇħĶńĚĽňěŅĔŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėŐĸŃŐĬĺőĬƟĴŒĬŀĬŅėĨ 
 Overview and accelerator components, charged particle sources, transverse beam 
guiding, accelerator magnet technology, beam acceleration and types of accelerators, beam 
diagnostic, industrial applications of accelerators, medical applications of accelerators, 
accelerator based light sources, future trends,ȮȮȮ 
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207775Ȯ ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ1      ȮȮȮȮȮȮȮȮ 3&3+0+6' 
  Quantum Optics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĺ,ĲĽ,5.1Ȯ&207703'ȮŐĸŃȮĺ,ĲĽ,5.3Ȯ&0.55.3'Ȯ 
 ĪķļġňŐĽĚŐĭĭĜĭńĭŐĸŃĪňŗŏĔŇĬĔĺƞŅȮĪķļġňėĺŀĬĨńĴĕŀĚŐĽĚȮĔŅĶŏĮĸňŗĵĬĶŃħńĭıĸńĚĚŅĬĕŀĚŀŃĨŀĴȮ
ŀńĬĨĶĔŇĶŇĵŅőĲĨŀĬ+ŀŃĨŀĴ 
 Classical theory of light and beyond, quantum theory of light, radiative transitions in 
atoms,  atom+photon interactions 
 
207776Ȯ ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ2      ȮȮȮȮȮȮȮȮ 3&3+0+6' 

Quantum Optics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĺ,ĲĽ,553Ȯ&207773' 
 ĽĩŇĨŇĕŀĚőĲĨŀĬȮĔŅĶŐĪĶĔĽŀħŐĸŃĔŅĶœĴƞŏĔňŗĵĺıńĬŏĝŇĚėĺŀĬĨńĴȮĔĶĶĴĺŇīňĪŅĚĽŅĶĽĬŏĪĻŏĝŇĚėĺŀĬĨńĴ 
 Photon statistics, quantum interference and coherence, and quantum information 
processing 
 
207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ  ȮȮȮȮȮȮȮȮȮ  3&3+0+6' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮTrapping and Cooling of Neutral Atoms 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĪĭĪĺĬĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮŀŃĨŀĴĽŀĚĽĩŅĬŃŐĸŃľĸŅĵĽĩŅĬŃȮŐĭĭěŜŅĸŀĚėĺŀĬĨńĴĕŀĚŐĽĚȮĔŅĶ
ĔńĔĕńĚŏĝŇĚĪńĻĬĻŅĽĨĶƢȮĔŅĶĔńĔĕńĚŏĝŇĚŐĴƞŏľĸŖĔȮĔŅĶĪŜŅėĺŅĴŏĵŖĬħƟĺĵŏĸŏĞŀĶƢȮĔŅĶľĬƞĺĚĸŜŅŀŃĨŀĴȮĔŅĶĪŜŅėĺŅĴŏĵŖĬ
ĨŗŜŅĔĺƞŅĕňħěŜŅĔńħħŀĮŏıĸŀĶƢȮĔŅĶĪŜŅėĺŅĴŏĵŖĬĨŗŜŅĔĺƞŅĕňħěŜŅĔńħĔŅĶĽŃĪƟŀĬĔĸńĭȮĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬŏĝŇĚ
ĪńĻĬĻŅĽĨĶƢȮĔŅĶĔńĔĕńĚŏĝŇĚĪńĻĬĻŅĽĨĶƢŐĴƞŏľĸŖĔȮĔŅĶĝĬĕŀĚŀŃĨŀĴŏĵŖĬŐĸŃĔŅĶĽŌĠŏĽňĵŀŃĨŀĴĔńĔĕńĚȮŐĸŃĽĽŅĶ
ŏĵŖĬĵŇŗĚĵĺħőĭĽ+œŀĬƢĽœĨĬƢ 

Review of quantum mechanics, two+Ȯand multi+level atoms, quantum model of light, 
optical traps, magnetic traps, laser cooling, deceleration of an atomic beam, cooling below 
the doppler limit, cooling below the recoil limit, optical cooling and trapping, magneto+
optical trap, cold collisions and trap losses and bose+einstein condensates 

 
207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ      3&3+0+4' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮQuantum Field Theory  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĺ,ĲĽ,Ȯ5./Ȯ&0.55./'ȮŐĸŃȮĺ,ĲĽ,Ȯ5.2Ȯ&0.55.2'ȮŐĸŃȮĺ,ĲĽ,Ȯ5.4Ȯ&0.55.4' 
 ĪĭĪĺĬĔĸĻŅĽĨĶƢŐĭĭĜĭńĭȮĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮĽńĴıńĪīĳŅııŇŏĻļȮŐĸŃıĸĻŅĽĨĶƢœĲĲƚŅȮĽĬŅĴœėĸĬ+
ĔŀĶħŀĬȮȮĽĬŅĴħŇŐĶĔȮĽĬŅĴŀńĬĨĶĔŇĶŇĵŅŐĸŃŐįĬĳŅıœĲĵĬƢŐĴĬȮȮŐĸŃȮıĸĻŅĽĨĶƢœĲĲƚŅėĺŀĬĨńĴŏĭŊŘŀĚĨƟĬ 
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 Review of classical mechanics, quantum mechanics, special relativity and 
electrodynamics, Klein+Gordon field, Dirac field, interacting fields and Feynman diagrams, and 
introduction to quantum electrodynamics 
 
207781  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ1       3&3+0+6' 
  Astrophysics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
 őėĶĚĽĶƟŅĚŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚħŅĺķĔļƢȮĭĶĶĵŅĔŅĻŐĸŃŏĽƟĬĽŏĮĔĨĶńĴĕŀĚħŅĺķĔļƢȮĽƞĺĬĮĶŃĔŀĭĪŅĚ
ŏėĴňĕŀĚħŅĺķĔļƢŐĸŃĔŅĶĽńĚŏėĶŅŃľƢīŅĨŋħƟĺĵĮĢŇĔŇĶŇĵŅĬŇĺŏėĸňĵĶƢȮŏĬĭŇĺĸŅŏĮĸƞĚŐĽĚȮĽŏĮĔőĪĶĽőĔĮƖĪŅĚħŅĶŅ
ĻŅĽĨĶƢȮħŅĺŐĮĶŐĽĚȮĞŋĮŏĮŀĶƢőĬĺŅȮŐĸŃĞŅĔĕŀĚħŅĺķĔļƢ  
 Stellar structures and evolution, stellar atmospheres and spectra, stellar chemical 
components and nucleosynthesis, emission nebula, astronomical spectroscopy, and variable 
stars, supernova and stellar remnants 
 
207782  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ2       3&3+0+6' 
  Astrophysics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ781 &207781' 

ıĸĻŅĽĨĶƢĕŀĚĶŃĭĭħŅĺķĔļƢŒĬĔŅŐĸŖĔĞňĪŅĚĝƟŅĚŏįŊŀĔȮĽĴĭńĨŇĪńŗĺœĮĕŀĚĔŅŐĸŖĔĞňȮĔŅŐĸŖĔĞňĪĶĚĶňȮ
ĔŅŐĸŖĔĞňĔńĚľńĬȮĺŇĺńĥĬŅĔŅĶĕŀĚĔŅŐĸŖĔĞňȮőėĶĚĽĶƟŅĚĕĬŅħŒľĠƞĕŀĚŏŀĔĳı 
 ȮȮDynamics of stellar system in Milky Way galaxy, general properties of galaxies, elliptical 
galaxies, spiral galaxies, evolution of galaxies and the large scale structure of the universe, 
 
207794 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ      3&3+0+6' 
  Selected Topics in Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĔŅĶĻŉĔļŅŒĬľńĺĕƟŀŏĸŊŀĔĽĶĶĪňŗĴŇœħƟŀĵŌƞŒĬŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬĮƤěěŋĭńĬŒĬĳŅėĺŇĝŅĲƕĽŇĔĽƢȮ
ĔĶŃĭĺĬĺŇĝŅĬňŘĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĞŘŜŅœħƟ 
 Lecture series are offered on topics of current interest in any area of physics,ȮThis 
course may be repeated for further credits, 
 
207808  ĔĸĻŅĽĨĶƢĽĩŇĨŇ       3&3+0+6' 
  Statistical Mechanics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĺ,ĲĽ,Ȯ5.2Ȯ&0.55.2'ȮŐĸŃȮĺ,ĲĽ,Ȯ5.6Ȯ&0.55.6' 
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 ĪķļġňŀŀĚĞŀĴŏĭŇĸŐĸŃėĺŅĴĽńĴıńĬīƢĔńĭĪķļġňĔŅĶĔĶŃŏıŊŗŀĴĕŀĚĶŃĭĭĔŅĵĳŅıȮȮĔŅĶĨŀĭĽĬŀĚĨƞŀ
ĔŅĶĶĭĔĺĬěŅĔĳŅĵĬŀĔĕŀĚĶŃĭĭȮĔĸĻŅĽĨĶƢĽĩŇĨŇĕŀĚĶŃĭĭœĴƞĽĴħŋĸȮĔĶŃĭĺĬĔŅĶĽőĨėŅĽĨŇėŒĬĶŃĭĭ
ĔŅĵĳŅıȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔĸĻŅĽĨĶƢĽĩŇĨŇĔńĭĨńĺĬŜŅĵŇŗĚĵĺħȮŁňŏĸňĵĴŏľĸĺȮŐĴƞŏľĸŖĔŐĸŃĽŅĶĬŇĺŏėĸňĵĶƢ 
 Ensemble theory and relation with fluctuation theory, response to external 
perturbations, non+equilibrium statistical mechanics, stochastic process in physics, selected 
applications to superconductivity, liquid helium, magnetism and nuclear matter, 
 
2078/0  ĔŅĶŐĔƟĮƤĠľŅŒĬĪŅĚĲƕĽŇĔĽƢĪķļġňĕńŘĬĽŌĚ     3&3+0+6' 
  Problem Solving in Advance Theoretical Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ŏĪėĬŇėėĦŇĨĻŅĽĨĶƢĭŌĶĦŅĔŅĶĕńŘĬĽŌĚĽŜŅľĶńĭĲƕĽŇĔĽƢĪķļġňȮĔŅĶŐĔƟőěĪĵƢĮƤĠľŅĪŅĚĔĸĻŅĽĨĶƢŐĭĭĜĭńĭȮ
ĔŅĶŐĔƟőěĪĵƢĮƤĠľŅĪŅĚıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮĔŅĶŐĔƟőěĪĵƢĮƤĠľŅĪŅĚĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮŐĸŃĔŅĶŐĔƟőěĪĵƢ
ĮƤĠľŅĪŅĚĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 
 Advanced integrated mathematical technique for theoretical physics, problem solving 
in classical mechanics, problem solving in classical electrodynamics, problem solving in 
quantum mechanics and problem solving in statistical mechanics, 
 
207829  œĴőėĶĲĸŌŀŇħŇĔĽƢĕńŘĬĽŌĚ      3&3+0+6' 
  Advanced Microfluidics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĲĽ,Ȯ507Ȯ&0.5509' 
 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮĔŅĶœľĸŐĭĭĽŀĚŏĲĽȮĶŌĮŐĭĭĔŅĶœľĸĪňŗĞńĭĞƟŀĬȮŐĴĔĬňőĨĲŀŏĶĞŇĽȮŀŃėŌĽőĨ
ĲĸŌŀŇħŇĔĽƢȮŀŀĮőĨĲĸŌŀŇħŇĔĽƢȮĬŅőĬĲĸŌŀŇħŇĔĽƢȮĔŅĶĕĬĽƞĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢħňŏŀŖĬŏŀ 
 Thermal transfer, two+phase flow, complex flow patterns, magnetophoresis, 
acoustofluidics, optofluidics, nanofluidics, and DNA transport and analysis 
 
207846 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚ    ȮȮȮȮȮȮȮȮȮȮȮȮ3&3+0+6' 
  Selected Topics in Solid State Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ŏĸŊŀĔľńĺĕƟŀĔŅĶĻŉĔļŅĪŅĚĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚĕŀĚŐĕŖĚĪňŗœħƟĶńĭėĺŅĴĽĬŒěŒĬĮƤěěŋĭńĬőħĵŏĬƟĬľĬńĔĩŉĚ
ıńĥĬŅĔŅĶŒľĴƞȮĪńŘĚĪŅĚħƟŅĬŏĪėĬŇėĔŅĶĪħĸŀĚŐĸŃħƟŅĬĪķļġň 
 Presentation of selected topics from current interest in solid state theory varying 
from year to year, new development and experimental techniques, 
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207862  ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢ     3&3+0+6' 
  Selected Topics in Nuclear Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ŏĸŊŀĔľńĺĕƟŀĔŅĶĻŉĔļŅĪŅĚĮĢŇĔŇĶŇĵŅĬŇĺŏėĸňĵĶƢŐĸŃőėĶĚĽĶƟŅĚĬŇĺŏėĸňĵĶƢĪňŗĔŜŅĸńĚŀĵŌƞŒĬėĺŅĴĽĬŒěŒĬĮƤěěŋĭńĬȮ
őħĵŏĬƟĬľĬńĔĩŉĚıńĥĬŅĔŅĶŒľĴƞŐĸŃŏĪėĬŇėȮĪńŘĚħƟŅĬĪķļġňŐĸŃħƟŅĬĪħĸŀĚ 
 Presentation of selected topics from current interest in nuclear structure and reaction 
theory, new development and experimental techniques, 
 
207868  ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅŐĸŃĸŜŅŀĬŋĳŅė  3&3+0+6' 
  Selected Topics in Plasma and Beam Physics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀŒľĴƞŕȮĪňŗĬƞŅĽĬŒěȮĶĺĴĪńŘĚĔŅĶıńĥĬŅŐĸŃŏĪėĬŇėŏĝŇĚĔŅĶĪħĸŀĚĽĴńĵŒľĴƞĪŅĚ
ĲƕĽŇĔĽƢıĸŅĽĴŅŐĸŃĸŜŅŀĬŋĳŅė 
 Lecture series on topics of current interest including development and experimental 
techniques in plasma and beam physics, 
 
207878  ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĪńĻĬĻŅĽĨĶƢ      3&3+0+6' 
  Selected Topics in Optical Problems 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬȮ 
 ľńĺĕƟŀŏĜıŅŃŏĶŊŗŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĮƤĠľŅĪŅĚĪńĻĬĻŅĽĨĶƢĪňŗŏĮƦĬĪňŗĽĬŒěŀĵŌƞŒĬĺĚĔŅĶĺŇĝŅĔŅĶŐĸŃĚŅĬĺŇěńĵ
ŒĬĮƤěěŋĭńĬ 
 Presentation of selected topics from current interest of optical science research, 
 

207888 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ     3&3+0+6' 
  Selected Topics in Astrophysics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ 
 Lecture series on the current topics of interest in astrophysics, 
 

0.587/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ/     1&1+0+2' 
  Ph,D,ȮSeminar in Physics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮœĴƞĴň 
  ĔŅĶĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĲƕĽŇĔĽƢĪňŗŀĵŌƞŒĬĽĴńĵĮƤěěŋĭńĬőħĵŒĝƟĳŅļŅŀńĚĔķļ 

Presentation and discussion of research topics in current physics in English 



97 
 

 

0.5870 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ0     1&1+0+2' 
  Ph,D,ȮSeminar in Physics 0 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĺ,ĲĽ,Ȯ87/Ȯ&207871' 

ĔŅĶĬŜŅŏĽĬŀľńĺĕƟŀĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅőħĵŒĝƟĳŅļŅŀńĚĔķļ 
Presentation of research topics related to the studentŲs doctoral thesis in English 

 
0.5871 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1     1&1+0+2' 
  Ph,D,ȮSeminar in Physics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮȮĺ,ĲĽ,Ȯ870Ȯ&207870' 

ĔŅĶĬŜŅŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅőħĵŒĝƟĳŅļŅŀńĚĔķļ 
Presentation of progress in the studentŲs doctoral thesis in English 

 

217891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1    1&1+0+2' 
   Ph,D,Seminar in Applied Physics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8ȮĽĩŅĬĳŅıĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 
 ĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵőħĵĬńĔĻŉĔļŅȮŏĔňŗĵĺĔńĭįĸĚŅĬĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶȮ
ŏıŊŗŀŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶŏĽĬŀőėĶĚĶƞŅĚľńĺĕƟŀĔŅĶėƟĬėĺƟŅĺŇěńĵȮ 
 Presentation and discussion by students about published Applied Physics research 
leading to their proposed research  topics,Ȯ 

 
217892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ2    1&1+0+2' 
   Ph,D,Seminar in Applied Physics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8Ȯ ĺ,ĲĮ,Ȯ67/Ȯ&0/567/' 
 ĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵȮőħĵĬńĔĻŉĔļŅȮŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėƟĬėĺƟŅĺŇěńĵȮ 
 Presentation and discussion by students in topics related to their research study,ȮȮ 

 
217893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ3    1&1+0+2' 
   Ph,D,Seminar in Applied Physics 3 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ8Ȯ ĺ,ĲĮ,Ȯ670Ȯ&0/5670' 
 ĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵȮőħĵĬńĔĻŉĔļŅȮŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėƟĬėĺƟŅĺŇěńĵȮ 
 Presentation and discussion by students in topics related to their research study,ȮȮ 
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207897 ħŋļġňĬŇıĬīƢ       72 ľĬƞĺĵĔŇĨ 
  Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢŐĸƟĺȮľĶŊŀȮĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀ 
ŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
&Approved proposal or register along with proposal for approval for Doctoral thesis topics' 
 
207898 ħŋļġňĬŇıĬīƢ       48 ľĬƞĺĵĔŇĨ 
  Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢŐĸƟĺȮľĶŊŀȮĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀ 
ŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
&Approved proposal or register along with proposal for approval for Doctoral thesis topics' 
 
207899 ħŋļġňĬŇıĬīƢ       36ȮľĬƞĺĵĔŇĨ 
  Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢŐĸƟĺȮľĶŊŀȮĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀ 
ŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
&Approved proposal or register along with proposal for approval for Doctoral thesis topics' 
 
0/5676 ħŋļġňĬŇıĬīƢ      ȮȮȮȮȮȮȮȮȮ26ȮľĬƞĺĵĔŇĨ 
  Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀȮĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚłȮ 
&Approved proposal or concurrent to thesis proposal' 
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2. ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢ 
/,ȮĶĻ,ħĶ,ĵĚĵŋĪīȮŏľĸƞŅĻŇĶŇĩŅĺĶȮ&H+Index /5' 
/,ȮĚŅĬĺŇěńĵȮ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1'ȮKaewmeechai, C,, Laosiritaworn, Y,, Jaroenjittichai, A,P,ȮDFT calculation on electronic 
properties of vacancy+ordered double perovskites Cs2&Ti, Zr, Hf'X6 and their alloys8Ȯ
Potential as light absorbers in solar cellsȮ&2021'ȮResults in Physics, 30, art,Ȯno,Ȯ104875, , 

2'ȮKaewmeechai, C,, Laosiritaworn, Y,, Jaroenjittichai, A,P,ȮFirst+principles study on 
structural stability and reaction with H2O and O2 of vacancy+ordered double 
perovskiteȮhalides8ȮCs2&Ti, Zr, Hf'X6Ȯ&2021'ȮResults in Physics, 25, art,Ȯno,Ȯ104225, , 

3'ȮLaosiritaworn, Y,, Tepnual, T,, Kessaratikoon, P,, Sinsarp, A,, Chatthong, B,, Daengngam, C,, 
Putson, C,, Buranachai, C,,ȮWattanavatee, K,, Suewattana, M,, Kaewkao, N,, Limsakul, P,,Ȯ
Kalasuwan, P,, Yuma, S,, Noisagool, S,, Rakkapao, S,,ȮCheiwchanchamnangij, T,, Pengpan, T,, 
Jompol, Y,ȮEditorial materialsȮ&2021'ȮJournal of Physics8ȮConference Series, 1719 &1', art,Ȯno,Ȯ
011002, , 

4'ȮKaewmeechai, C,, Laosiritaworn, Y,, Jaroenjittichai, A,P,ȮHybrid functional investigation 
of band offsets for non+polar, Ga+polar and Al+polar interfaces in GaN-AlNȮ
heterojunctionȮ&2021'ȮJournal of Physics Condensed Matter, 33 &3', art,Ȯno,Ȯ035005, , 

5'ȮKaewmeechai, C,, Laosiritaworn, Y,, Jaroenjittichai, A,P,ȮDFT band alignment of polar 
and nonpolar GaN-MgGeN2, ZnO-MgGeN2 and GaN-ZnO heterostructures forȮ
optoelectronic device designȮ&2020'ȮApplied Surface Science, 533, art,Ȯno,Ȯ147503, , 

6'ȮWanwieng, N,, Kaewmeechai, C,, Laosiritaworn, Y,, Punya Jaroenjittichai, A,ȮElectronic 
structures of CsPb&X x Y1+x'3 perovskitesȮ&2019'ȮJournal of Physics8ȮConference Series, 
1380 &1', art,Ȯno,Ȯ012115, , 

7'ȮKaewmeechai, C,, Laosiritaworn, Y,, Punya Jaroenjittichai, A,ȮElectronic structure of 
nontoxic+inorganic perovskite8ȮCsMgBr3 using DFT calculationȮ&2019'ȮJournal of Physics8Ȯ
Conference Series, 1380 &1', art,Ȯno,Ȯ012112, , 
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8'ȮPramchu, S,, Jaroenjittichai, A,P,, Laosiritaworn, Y,ȮEffects of bromine substitution for 
iodine on structural stability and phase transition of CsPbI3Ȯ&2019'ȮApplied Surface 
Science, 496, art,Ȯno,Ȯ143593, , 

9'ȮPramchu, S,, Cheiwchanchamnangij, T,, Laosiritaworn, Y,, Jaroenjittichai, A,P,ȮEnhancing 
surface stabilization of CH3NH3PbI3 perovskite by Cl and Br doping8 First+principles 
studyȮ&2019'ȮJournal of Applied Physics, 125 &11', art,Ȯno,Ȯ115302, , 

10'ȮSupatutkul, C,, Pramchu, S,, Jaroenjittichai, A,P,, Laosiritaworn, Y,ȮThe study of magnetic 
and electronic properties of Ni doped ZnO in low dimensional polar and non+polar 
surfacesȮstructure by density functional theoryȮ&2019'ȮIntegrated Ferroelectrics, 195 &1', 
pp,Ȯ208+219, 
 
2,ȮįĻ,ħĶ,ĽŋŏĴīȮĽĔŋĸŏĽĶŇĴĽŋĕȮ&H+Index 4' 
1,ȮĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1'ȮLongchin, P,, Sakulsermsuk, S,, Wetchakun, K,, Wetchakun, N,ȮSynergistic effect of La 
and Mo co+doping on the enhanced photocatalytic activity of Bi2WO6 
&2021'ȮMaterials Letters, 305, art,Ȯno,Ȯ130779, , 

2'ȮPanyathip, R,, Choopun, S,, Singjai, P,, Sakulsermsuk, S,ȮUtilizing laser scribing for 
graphene ablationȮ&2021'ȮAIP Advances, 11 &10', art,Ȯno,Ȯ105305, , 

3'ȮLongchin, P,, Sakulsermsuk, S,, Wetchakun, N,, Wetchakun, K,, Kidkhunthod, P,ȮRoles of 
Mo dopant in Bi2WO6for enhancing photocatalytic activitiesȮ&2021'ȮDalton Transactions, 
50 &36', pp,Ȯ12619+12629, 

4'ȮWetchakun, N,, Wetchakun, K,, Sakulsermsuk, S,ȮInfluence of Fe dopant concentrations 
on physicochemical and photocatalytic properties of Bi2WO6-CeO2 nanocomposites 
for rhodamine B degradationȮ&2020'ȮInternational Journal of Industrial Chemistry, 11 &3', pp,Ȯ
161+175, 
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5'ȮPanthinuan, K,, Pilapong, C,, Anukool, W,, Sakulsermsuk, S,ȮDesign of three+axis square 
Helmholtz coils for compact atomic magnetometerȮ&2020'ȮProceedings of SPIE +ȮThe 
International Society for Optical Engineering, 11331, art,Ȯno,Ȯ113310P, , 
6'ȮWetchakun, K,, Wetchakun, N,, Sakulsermsuk, S,ȮAn overview of solar-visible light+
driven heterogeneous photocatalysis for water purification8ȮTiO2+Ȯand ZnO+based 
photocatalysts used in suspension photoreactorsȮ&2019'ȮJournal of Industrial and 
Engineering Chemistry, 71, pp,Ȯ19+49, 
 
3,ȮįĻ,ħĶ,ĬŇĶŋĨȮįŋĽħňȮ&H+Index 2' 
1,ȮĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1'ȮWattanakasiwich, P,, Kongkhumbod, P,, Pussadee, N,ȮHeating up a lantern with a 
tealight candleȮ&2021'ȮRevista Mexicana de Fisica E, 19 &1', art,Ȯno,Ȯ010206, , 

2'ȮWongke, S,, Yu, L,D,, Natyanun, S,, Unai, S,, Sarapirom, S,, Pussadee, N,, Tippawan, U,Ȯ
Elemental mapping of plant leaves by MeV glass capillary microbeam PIXEȮ&2020' 
Surface and Coatings Technology, 399, art,Ȯno,Ȯ126126, , 

3'ȮPathommapas, C,, Yapo, S,, Seesomboon, E,, Pussadee, N,ȮApplication of free surface 
synthetic schlieren method in determining surface tension from a light floating objectȮ
&2019'ȮJournal of Physics8ȮConference Series, 1380 &1', art,Ȯno,Ȯ012109, , 

4'ȮNatyanun, S,, Pussadee, N,ȮNumerical study of radial force and equilibrium position of 
microscale spherical particle under the effect of inertial focusing in 2D microchannelȮ
&2019'ȮJournal of Physics8ȮConference Series, 1380 &1', art,Ȯno,Ȯ012107, , 

5'ȮChimsiri, P,, Chaiwong, C,, Tongbai, C,, Pussadee, N,ȮAn effect of finite reservoir size on 
pressure gradient generation in a pinched injection sample plug generation in cross 
design electroosmotic microfluidic deviceȮ&2019'ȮJournal of Physics8ȮConference Series, 
1380 &1', art,Ȯno,Ȯ012108, , 

6'ȮSanin, S,, Pakpum, C,, Pussadee, N,ȮImpedance measurement system simulation for 
trapped cell model in various microwell geometriesȮ&2019'ȮJournal of Physics8ȮConference 
Series, 1380 &1', art,Ȯno,Ȯ012116, , 
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4,ȮĻ,ħĶ,ȮĔŀĭĺŋĥŇȮĶŋěŇěĬŅĔŋĸȮ&H+IndexȮ28' 
/,ȮĚŅĬĺŇěńĵȮ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1'ȮManotham, S,, Jaita, P,, Butnoi, P,, Lertcumfu, N,, Rujijanagul, G,ȮImprovements of 
depolarization temperature, piezoelectric and energy harvesting properties of BNT+
basedȮceramics by doping an interstitial dopantȮ&2022'ȮJournal of Alloys and Compounds, 
897, art,Ȯno,Ȯ163021 

2'ȮJarupoom, P,, Jaita, P,, Sweatman, D,R,, Watcharapasorn, A,, Rujijanagul, G,ȮEnhancement 
of electrostrictive and magnetic performance with high energy storage efficiency in 
Fe2O3Ȯnanoparticles+modified Ba&Zr0,07Ti0,93'O3 multiferroic ceramics 
&2022'ȮMaterials Science and Engineering B8ȮSolid+State Materials for Advanced Technology, 
277, art,Ȯno,Ȯ115579, , 

3'ȮTanongpitchayes, K,, Randorn, C,, Lamkhao, S,, Chokethawai, K,, Rujijanagul, G,, Lampang, 
K,N,, Somrup, L,,ȮBoonyapakorn, C,, Thongkorn, K,ȮEffectiveness of a nanohydroxyapatite+
based hydrogel on alveolar bone regeneration in post+extraction sockets ofȮdogs with 
naturally occurring periodontitisȮ&2022'ȮVeterinary Sciences, 9 &1', art,Ȯno,Ȯ7,Ȯ, 

4'ȮTantraviwat, D,, Ngamyingyoud, M,, Sripumkhai, W,, Pattamang, P,, Rujijanagul, G,, 
Inceesungvorn, B,ȮTuning the Dielectric Constant and Surface Engineering of a 
BaTiO3-Porous PDMS Composite Film for EnhancedȮTriboelectric Nanogenerator Output 
PerformanceȮȮ&2021'ȮACS Omega, 6 &44', pp,Ȯ29765+29773, 

5'ȮSaenkam, K,, Jaita, P,, Sirisoonthorn, S,, Tunkasiri, T,, Rujijangul, G,ȮEffects of processing 
parameter on energy storage density and ferroelectric properties of lead+free bismuthȮ
sodium titanate+strontium bismuth titanate ceramicsȮ&2021'ȮScienceAsia, 47&S1', pp,34+41, 

6'ȮJaita, P,, Jarupoom, P,, Sweatman, D,R,, Rujijanagul, G,ȮEnergy harvesting, electrical, and 
magnetic properties of potassium bismuth titanate+based lead+free ceramicsȮ&2021'Ȯ
Journal of Asian Ceramic Societies, , 

7'ȮJaita, P,, Boothrawong, N,, Lertcumfu, N,, Malasri, P,, Jarupoom, P,, Tunkasiri, T,, 
Rujijanagul, G,ȮElectrical and Mechanical Properties of Modified Barium Titanate by 



105 
 

 

Doping an M+Type Hexagonal FerritesȮ&2021'ȮIntegrated Ferroelectrics, 214 &1', pp,Ȯ2+10, 
8'ȮLertcumfu, N,, Jaita, P,, Thammarong, S,, Lamkhao, S,, Tandorn, S,, Randorn, C,, Tunkasiri, 
T,, Rujijanagul, G,ȮInfluence of graphene oxide additive on physical, microstructure, 
adsorption, and photocatalytic properties ofȮcalcined kaolinite+based geopolymer 
ceramic compositesȮ&2020'ȮColloids and Surfaces A8ȮPhysicochemical and Engineering 
Aspects, 602, art,Ȯno,Ȯ125080, , 

9'ȮJaita, P,, Manotham, S,, Rujijanagul, G,ȮInfluence of Al2O3nanoparticle doping on 
depolarization temperature, and electrical and energy harvestingȮproperties of lead+
free 0,94&Bi0,5Na0,5'TiO3+0,06BaTiO3ceramicsȮ&2020'ȮRSC Advances, 10 &53', pp,Ȯ32078+
32087, 

10'ȮManotham, S,, Butnoi, P,, Jaita, P,, Tantraviwat, D,, Boothrawong, N,, Rujijanagul, G, 
Role of ZnO nanoparticle doping on depolarization temperature, piezoelectric and 
energy harvesting properties ofȮlead+free Bi0,5&Na0,84K0,16'0,5TiO3 ceramicsȮ&2020'Ȯ
Materials Research Bulletin, 128, art,Ȯno,Ȯ110859, , 

11'ȮLertcumfu, N,, Kaewapai, K,, Jaita, P,, Tunkasiri, T,, Sirisoonthorn, S,, Rujijanagul, G, 
Effects of olive oil on physical and mechanical properties of ceramic waste+based 
geopolymer foamȮ&2020'Journal of Reinforced Plastics and Composites, 39 &3+4',pp,111+118, 

12'ȮThammarong, S,, Lertcumfu, N,, Jaita, P,, Pimpha, N,, Tunkasiri, T,, Rujijanagul, G,, Malasri, 
P,ȮPhysical and mechanical properties of diatomite-metakaolin+based geopolymer for 
construction materials&2020'Chiang Mai Journal of Science, 47&4 Special Issue 2',pp,786+795, 

13'ȮJaita, P,, Sanjoom, R,, Lertcumfu, N,, Malasri, P,, Rujijangul, G,, Tunkasiri, T, 
Effect of barium iron tantalate incorporation on mechanical, electrical, andȮ
magnetocapacitance properties ofȮmodified bismuth sodium potassium titanate 
ceramicsȮ&2020'ȮScienceAsia, 46 S &1', pp,Ȯ66+73,Ȯ 
14'ȮLertcumfu, N,, Kaewapai, K,, Jaita, P,, Sanjoom, R,, Rujijanagul, G,, Tunkasiri, T, 
Synergistic effect of animal oil or butter and hydrogen peroxide on physical and 
mechanical properties of porousȮalumino+siliceous materialsȮ&2020'ȮScienceAsia, 46 S &1', 
pp,Ȯ58+65, 
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15'ȮTantraviwat, D,, Buarin, P,, Suntalelat, S,, Sripumkhai, W,, Pattamang, P,, Rujijanagul, G,, 
Inceesungvorn, B,ȮHighly dispersed porous polydimethylsiloxane for boosting power+
generating performance of triboelectricȮnanogeneratorsȮ&2020'ȮNano Energy, 67, art,Ȯno,Ȯ
104214, , 

16'ȮLamkhao, S,, Phaya, M,, Jansakun, C,, Chandet, N,, Thongkorn, K,, Rujijanagul, G,, Bangrak, 
P,, Randorn, C,ȮSynthesis of Hydroxyapatite with Antibacterial Properties Using a 
Microwave+Assisted Combustion MethodȮ&2019'ȮScientific Reports, 9 &1', art,Ȯno,Ȯ4015, , 

17'ȮManotham, S,, Butnoi, P,, Rujijanagul, G,ȮElectrical and mechanical properties of 
bismuth sodium potassium titanate doped with a modified barium titanateȮlead+free 
ceramicsȮ&2019'ȮFerroelectrics, 552 &1', pp,Ȯ23+31, 

18'ȮButnoi, P,, Manotham, S,, Rujijanagul, G,ȮHeating rate effect on dielectric, ferroelectric 
and piezoelectric properties ofȮBi0,45La0,05Na0,40K0,10Ti0,98Zr0,02O3 Pb+free 
piezoelectric ceramic for actuator applicationsȮ&2019'ȮFerroelectrics, 552 &1', pp,Ȯ32+41, 

19'ȮManotham, S,, Jaita, P,, Randorn, C,, Rujijanagul, G,, Cann, D,P,ȮExcellent electric field+
induced strain with high electrostrictive and energy storage performance propertiesȮ
observed in lead+free Bi0,5&Na0,84K0,16'0,5TiO3+Ba&Nb0,01Ti0,99'O3+BiFeO3 ceramicsȮ
&2019'ȮJournal of Alloys and Compounds, 808, art,Ȯno,Ȯ151655, , 

20'ȮJaita, P,, Lertcumfu, N,, Rujijanagul, G,ȮTemperature Dependence on Ferroelectric, 
Energy Storage Density, and Electric Field+Induced Strain Response ofȮLead+Free 
Bi0,485&Na0,388K0,097'Ba0,021Sr0,009TiO3 CeramicsȮ&2019'ȮIntegrated Ferroelectrics, 201 
&1', pp,Ȯ142+154, 

21'ȮLertcumfu, N,, Sayed, F,N,, Shirodkar, S,N,, Radhakrishnana, S,, Mishra, A,, Rujijanagul, G,, 
Singh, A,K,, Yakobson, B,I,,ȮTiwary, C,S,, Ajayan, P,M,ȮStructure+Dependent Electrical and 
Magnetic Properties of Iron Oxide CompositesȮ&2019'ȮPhysica Status Solidi &A'ȮApplications 
and Materials Science, 216 &16', art,Ȯno,Ȯ1801004, , 

22'ȮPhatungthane, T,, Jaita, P,, Rujijanagul, G,ȮStructural, dielectric, and impedance study 
on ZnO doped Sr&Fe 0,5 Nb 0,5 'O 3 ceramicsȮ&2019'ȮPhysica B8ȮCondensed Matter, 556, 
pp,Ȯ103+107, 
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23'ȮPanyata, S,, Eitssayeam, S,, Rujijanagul, G,, Tunkasiri, T,, Munpakdee, A,, Pengpat, K, 
Electrical properties of bismuth germanate &Bi2GeO5'Ȯferroelectric glass+ceramics 
prepared by two differentȮmethodsȮ&2019'ȮIntegrated Ferroelectrics, 195 &1', pp,Ȯ187+195, 

24'ȮSenanon, W,, Tunkasiri, T,, Eitssayeam, S,, Rujijanagul, G,, Yongsiri, P,, Niyompan, A,, 
Pengpat, K,ȮThe effect of heat treatment temperature on phase formation and 
luminescence properties of calcium magnesiumȮsilicate glass+ceramics doped with 
Sm2O3Ȯ&2019'ȮIntegrated Ferroelectrics, 195 &1', pp,Ȯ11+18, 

25'ȮKulpetchdara, K,, Limpichaipanit, A,, Randorn, C,, Rujijanagul, G,, Tunkasiri, T,, 
Chokethawai, K,ȮMicrostructure+property relations of biphasic calcium phosphate 
obtained by hot pressing processȮ&2019'ȮProcessing and Application of Ceramics, 13 &3', 
pp,Ȯ300+309, 

26'ȮThammarong, S,, Lertcumfu, N,, Jaita, P,, Manotham, S,, Tunkasiri, T,, Pimpha, N,, 
Rujijanagul, G,ȮThe effects of replacement Metakaolin with diatomite in geopolymer 
materialsȮ&2019'ȮKey Engineering Materials, 798 KEM, pp,Ȯ267+272, 

27'ȮKaewapai, K,, Lertcumfu, N,, Jaita, P,, Manotham, S,, Tunkasiri, T,, Malasri, P,, Rujijanagul, 
G,ȮPreparation and characterization of ceramic waste+based geopolymer ceramic 
composites for substrate cultureȮapplicationȮ&2019'ȮKey Engineering Materials, 798 KEM, 
pp,Ȯ194+199, 

28'ȮSomkhuan, W,, Butnoi, P,, Jaita, P,, Lertcumfu, N,, Rujijanagul, G,, Tunkasiri, T, 
Synthesis and characterizations of Y+doped BaCeO3 ceramic for use as electrolyte in 
solid oxide fuel cellȮ&2019'ȮKey Engineering Materials, 798 KEM, pp,Ȯ200+205, 

29'ȮKhamlue, P,, Lertcumfu, N,, Jaita, P,, Manotham, S,, Tunkasiri, T,, Malasri, P,, Rujijanagul, 
G,ȮThe effects of Biochar additive on the properties of Geopolymer materialsȮ&2019'ȮKey 
Engineering Materials, 798 KEM, pp,Ȯ273+278, 

30'ȮJaita, P,, Sanjoom, R,, Lertcumfu, N,, Rujijanagul, G,ȮImprovement of electric field+
induced strain and energy storage density properties in lead+free BNKT+basedȮceramics 
modified by BFT dopingȮ&2019'ȮRSC Advances, 9 &21', pp,Ȯ11922+11931, 
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5,ȮĶĻ,ħĶ,ȮěŇĨĶĸħŅȮĪŀĚŒĭȮ&H+IndexȮ7' 
/,ȮĚŅĬĺŇěńĵȮ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1'ȮPakluea, S,, Rimjaem, S,, Saisut, J,, Thongbai, C,ȮCoherent THz transition radiation for 
polarization imaging experimentsȮ&2020'ȮNuclear Instruments and Methods in Physics 
Research, Section B8ȮBeam Interactions with Materials andȮAtoms, 464, pp,Ȯ28+31, 

2'ȮKitisri, P,, Suphakul, S,, Thongbai, C,, Rimjaem, S,ȮSimulation and measurement of 
electromagnetic undulator prototype for production of THz radiationȮ&2019'ȮJournal of 
Physics8ȮConference Series, 1380 &1', art,Ȯno,Ȯ012078, , 

3'ȮSuphakul, S,, Rhodes, M,W,, Saisut, J,, Rimjaem, S,, Thongbai, C,ȮPresent status of 4 MeV 
electron beam accelerator system for natural rubber irradiationȮ&2019'ȮJournal of 
Physics8ȮConference Series, 1380 &1', art,Ȯno,Ȯ012051, , 

4'ȮJitvisate, M,, Rimjaem, S,, Saisut, J,, Thongbai, C,ȮAccelerator+based terahertz 
transmission imaging at the PBP+CMU Electron Linac Laboratory in ThailandȮ&2019'Ȯ
Infrared Physics and Technology, 100, pp,Ȯ67+72, 
 
6,ȮĶĻ,ħĶ,ȮħĺĚĴĦňȮĺƞŀĚĶńĨĬŃœıĻŅĸȮ&H+IndexȮ15' 
/,ȮĚŅĬĺŇěńĵȮ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1'ȮRodwihok, C,, Tam, T,V,, Choi, W,M,, Suwannakaew, M,, Woo, S,W,, Wongratanaphisan, D,, 
Kim, H,S,ȮPreparation and Characterization of Photoluminescent Graphene Quantum 
Dots from Watermelon Rind Waste for the Detection of Ferric Ions and Cellular Bio+
Imaging Applications &2022'ȮNanomaterials, 12 &4', art,Ȯno,Ȯ702, , 
2'ȮRuankham, P,, Khambunkoed, N,, Kanjanaboos, P,, Wongratanaphisan, D,, Sagawa, 
T,Improved reproducibility of carbon+based cesium-formamidinium perovskite solar 
cells via double antisolvent drippings in adduct approach &2022'ȮOrganic Electronics, 100, 
art,Ȯno,Ȯ106362, , 

3'ȮHomnan, S,, Malison, P,, Amratisha, K,, Kanjanaboos, P,, Wongratanaphisan, D,, Sagawa, T,, 
Ruankham, P,ȮLow+temperature processable Sn+doped ZnO films as electron 
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transporting layers for perovskite solar cells &2021'ȮJournal of Materials Science8ȮMaterials 
in Electronics, 32 &23', pp,Ȯ27279+27289, 

4'ȮKhambunkoed, N,, Homnan, S,, Gardchareon, A,, Chattrapiban, N,, Songsiriritthigul, P,, 
Wongratanaphisan, D,, Ruankham, P,ȮFully+covered slot+die+coated ZnO thin films for 
reproducible carbon+based perovskite solar cells &2021'ȮMaterials Science in 
Semiconductor Processing, 136, art,Ȯno,Ȯ106151, , 

5'ȮKhambunkoed, N,, Wongratanaphisan, D,, Gardchareon, A,, Chattrapiban, N,, Homnan, S,, 
Songsiriritthigul, P,, Ruankham, P,ȮSLOT+DIE+COATED ZINC TIN OXIDE FILM for CARBON+
BASED METHYLAMMONIUM+FREE PEROVSKITE SOLAR CELLS &2021'ȮSurface Review and 
Letters, 28 &11', art,Ȯno,Ȯ2150109, , 

6'ȮPassatorntaschakorn, W,, Bhoomanee, C,, Ruankham, P,, Gardchareon, A,, Songsiriritthigul, 
P,, Wongratanaphisan, D,ȮRoom+temperature carbon electrodes with ethanol solvent 
interlacing process for efficient and stable planar hybrid perovskite solar cells &2021'Ȯ
Energy Reports, 7, pp,Ȯ2493+2500, 

7'ȮCharoensri, K,, Rodwihok, C,, Ko, S,H,, Wongratanaphisan, D,, Park, H,J, 

Enhanced antimicrobial and physical properties of poly &butylene adipateco
terephthalate'-zinc oxide-reduced graphene oxide ternary nanocomposite films &2021'Ȯ
Materials Today Communications, 28, art,Ȯno,Ȯ102586, , 

8'ȮRodwihok, C,, Suwannakeaw, M,, Charoensri, K,, Wongratanaphisan, D,, Woon Woo, S,, 
Kim, H,S,ȮAlkali-zinc+activated fly ash nanocomposites for dye removal and antibacterial 
applications &2021'ȮBioresource Technology, 331, art,Ȯno,Ȯ125060, , 

9'ȮRodwihok, C,, Charoensri, K,, Wongratanaphisan, D,, Choi, W,M,, Hur, S,H,, Park, H,J,, 
Chung, J,S,ȮImproved photocatalytic activity of surface charge functionalized ZnO 
nanoparticles using aniline&2021'Journal of Materials Science and Technology, 76, pp,Ȯ1+10 

10'ȮCharoensri, K,, Rodwihok, C,, Wongratanaphisan, D,, Ko, J,A,, Chung, J,S,, Park, H,J, 
Investigation of functionalized surface charges of thermoplastic starch-zinc oxide 
nanocomposite films usingȮpolyaniline8ȮThe potential of improved antibacterial 
properties &2021'ȮPolymers, 13 &3', art,Ȯno,Ȯ425, pp,Ȯ1+15, 
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11'ȮBhoomanee, C,, Sanglao, J,, Kumnorkaew, P,, Wang, T,, Lohawet, K,, Ruankham, P,, 
Gardchareon, A,, Wongratanaphisan,ȮD,ȮHydrothermally Treated TiO2 Nanorods as 
Electron Transport Layer in Planar Perovskite Solar CellsȮ&2021'ȮPhysica Status Solidi &A'Ȯ
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ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴ

ĔĸńŗĬĔĶŀĚȮ&peer review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚ

ĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMedȮľĶŊŀȮWeb of 

Science ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ0Ȯ

ŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮ

Quartile Score /ȮľĶŊŀȮ0ȮĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵȮ 

1, ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴ

ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

2, ĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟ

ĪĭĪĺĬĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 

3, ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔ

ĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ

ėĦŃ 

 

 

+ĴňĔŅĶľĸŀĴĶĺĴľĸńĔĽŌĨĶȮ2 ľĸńĔĽŌĨĶœĺƟŒĬľĸńĔĽŌĨĶŏħňĵĺĔńĬȮħńĚĬňŘȮ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ-Ȯ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,034/'ȮŐĸŃľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ-ȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,034/'Ȯőħĵ
ŐĵĔŐĕĬĚĺŇĝŅŀŀĔŏĮƦĬȮ0ȮŐĕĬĚĺŇĝŅȮľĸńĔĽŌĨĶŐĭĭȮ/,/ȮȮœħƟŐĔƞ 
/'ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢȮȮ0'ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮŏıŊŗŀĪŜŅŒľƟĽŅĴŅĶĩĺŇěńĵœħƟ
ľĸŅĔľĸŅĵ 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅȮ0.5676ȮŒľƟŀĵŌƞŒĬĶŌĮŐĭĭȮOutcome+Based 
Education &OBE'Ȯ 
+ĵĔŏĸŇĔĶŅĵĸŃŏŀňĵħŏĬŊŘŀľŅĭŅĚĽƞĺĬŏĬŊŗŀĚěŅĔĞŘŜŅĞƟŀĬĔńĭĔĶŃĭĺĬĺŇĝŅ
ĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
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ľĸńĔĽŌĨĶȮı,Ļ, 2561 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
ȮȮȮȮȮȮ+ȮĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĪňŗ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĮĶŃěŜŅĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 
 
 
Ȯ 
 
Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮ/,ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮ
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
0,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞ
ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚ
ŐĶĔ 
ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅ
ĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅ
ħŋļġňĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 
 

 

ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+Ȯ0.567/ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ/Ȯ&/ȮľĬƞĺĵĔŇĨ' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+Ȯ0.5670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ0Ȯ&/ȮľĬƞĺĵĔŇĨ' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+Ȯ0.5671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1Ȯ&/ȮľĬƞĺĵĔŇĨ' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ȮĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĮĶŃěŜŅĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 

Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

/, ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

0, ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭ

ŒľĴƞĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶ

ĽŀĭėĶńŘĚŐĶĔ 

ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 

ȮȮȮȮȮįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅ

ĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗ

ĮĶŉĔļŅħŋļġňĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 

 

 
 
 
 
+ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŏĮƦĬĔĶŃĭĺĬĺŇĝŅœĴƞĬńĭľĬƞĺĵ
ĔŇĨĽŃĽĴȮŏĬŊŗŀĚěŅĔŏĮƦĬĔŇěĔĶĶĴĪŅĚĺŇĝĔŅĶ 
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ŐĭĭȮ1,1 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 
 
 
 
 
 
 
 
 
 
 

 
 

+œĴƞĴň+ 

ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 26ȮȮȮȮľĬƞĺĵĔŇĨ 

Ĕ,Ȯ ĮĶŇĠĠŅĬŇıĬīƢ ȮȮȮȮȮ 

 ȮȮȮȮ0/5676ȮȮ ħŋļġňĬŇıĬīƢ 26ȮȮȮȮȮľĬƞĺĵĔŇĨ 

ĕ,Ȯ ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

 /,ȮȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 

 0,ȮȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 

ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI ľĶŊŀȮScopus  

ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŀĵƞŅĚ

ĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮImpact factor ŒĬģŅĬĕƟŀĴŌĸȮWeb of Science 

ȮȮȮȮȮ1,ȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮȮ 

ĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗĽŅĕŅĺŇĝŅĵŀĴĶńĭȮŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚ 

ȮȮȮȮȮ2,ȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėȮȮ 

ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃȮȮ

ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

/,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

0,ȮȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 

ȮȮȮȮȮȮȮȮȮȮȮȮ+0/567/ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ/Ȯ&/ȮľĬƞĺĵĔŇĨ' 

ȮȮȮȮȮȮȮȮȮȮȮȮ+Ȯ0/5670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0Ȯ&/ȮľĬƞĺĵĔŇĨ' 

ȮȮȮȮȮȮȮȮȮȮȮȮ+Ȯ0/5671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1Ȯ&/ȮľĬƞĺĵĔŇĨ' 

ȮȮȮȮȮȮȮȮȮȮȮȮ+ȮĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĔĶŃĭĺĬĺŇĝŅĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĮĶŃěŜŅĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

 /,ȮȮȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

 0,ȮȮȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞ

ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

ȮȮȮ  

ŐĭĭȮ/,0 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 
ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ72   ľĬƞĺĵĔŇĨ 
Ĕ,ȮȮĮĶŇĠĠŅĬŇıĬīƢȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ207897  ȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 72ȮȮȮȮľĬƞĺĵĔŇĨ 
ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/Ȯ
ėĶńŘĚŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3 ĳŅėĔŅĶĻŉĔļŅȮŐĸŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
2,ȮȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮ
ľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢ
ŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer 
review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚ
ŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMedȮľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĕŀĚ 
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ3 ŏĶŊŗŀĚȮőħĵȮ2 ŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬ 
ĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score 1 ľĶŊŀȮ2 ĕŀĚ 
ĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 
3,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ  50 ľĬƞĺĵĔŇĨ 
Ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢȮȮȮȮȮ  
  0.5675ȮȮ ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 50 ľĬƞĺĵĔŇĨ 
ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
/,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
0,ȮȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚ 
ĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review' 
ŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬ 
ģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĕŀĚ 
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮőħĵȮ0ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬ 
ĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score /ȮľĶŊŀȮ0ȮĕŀĚ 
ĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 
1,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
2,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟĪĭĪĺĬ 
ĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 

 
 
 

+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟŀĵŌƞŒĬ
ĶŌĮŐĭĭȮOutcome+Based 
Education &OBE'Ȯ 

 

+ĮĶńĭĶŅĵĸŃŏŀňĵħŏĬŊŘŀľŅĭŅĚĽƞĺĬ
ŏĬŊŗŀĚěŅĔĞŘŜŅĞƟŀĬĔńĭĔĶŃĭĺĬĺŇĝŅ
ĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
4,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟ
ĪĭĪĺĬĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 
5,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔ
ĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃ
ŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 
ȮȮ+ȮĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĪňŗ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĮĶŃěŜŅĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 
 
 
 
Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞ
ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭ
ėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ 

ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅ
ĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅ
ħŋļġňĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 
 

3,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė 
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃ 
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 
 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 
ȮȮ+Ȯ00567/ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ/Ȯ&/ȮľĬƞĺĵĔŇĨ' 
ȮȮ+Ȯ005670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ0Ȯ&/ȮľĬƞĺĵĔŇĨ' 
ȮȮ+Ȯ005671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1Ȯ&/ȮľĬƞĺĵĔŇĨ' 
ȮȮ+ȮĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĪňŗėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 
Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴň
ĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ 

ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀ
ĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĶŊŀ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 

 

 
 

 
 
 
 
 
 
 
+ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅŏĮƦĬĔĶŃĭĺĬĺŇĝŅœĴƞ
ĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮŏĬŊŗŀĚěŅĔŏĮƦĬ
ĔŇěĔĶĶĴĪŅĚĺŇĝĔŅĶ 
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ȮŐĭĭȮ2,1 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ48  ľĬƞĺĵĔŇĨ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   12  ľĬƞĺĵĔŇĨȮ 
1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  12  ľĬƞĺĵĔŇĨȮ 
1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮ                  12  ľĬƞĺĵĔŇĨȮ 
1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň  
1,1,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ12  ľĬƞĺĵĔŇĨ 
 
 
 
ȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢŐĸŃ-
ľĶŊŀŐĕĬĚĺŇĝŅĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮ
ľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮőħĵ
ŀĵƞŅĚĬƟŀĵȮ6ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĺŇĝŅŒĬĶŃħńĭȮ800Ȯ 
ȮȮȮȮȮȮȮȮȮȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŏėĵŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚ
ĽĩŇĨŇľĶŊŀŏĪňĵĭŏĪƞŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅȮ207708ȮŀŋĦ
ľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 
ȮȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŏėĵŏĶňĵĬĔĶŃĭĺĬĺŇĝŅėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢľĶŊŀŏĪňĵĭŏĪƞŅŒĬ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŒľƟĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮ0.55//ȮĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 
207701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3  ľĬƞĺĵĔŇĨ 
207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3ȮȮľĬƞĺĵĔŇĨ 
207704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207706  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3  ľĬƞĺĵĔŇĨ 
207708  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 
207711  ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3 ȮľĬƞĺĵĔŇĨ 

ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ51ȮȮľĬƞĺĵĔŇĨ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                              15ȮȮľĬƞĺĵĔŇĨȮ 
1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ                              15ȮȮľĬƞĺĵĔŇĨȮ 
1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 15ȮȮľĬƞĺĵĔŇĨȮ 
1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ                                                     3  ľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
      207891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 1 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1  ľĬƞĺĵĔŇĨ 
      207892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    1  ľĬƞĺĵĔŇĨ 
      207893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ3 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      1  ľĬƞĺĵĔŇĨ 
1,1,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  œĴƞĬƟŀĵĔĺƞŅȮ 12 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢŐĸŃ-ľĶŊŀŐĕĬĚ
ĺŇĝŅĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬ
őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
 
ȮȮȮȮȮȮȮȮȮȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŏėĵŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇľĶŊŀ
ŏĪňĵĭŏĪƞŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅȮ207708ȮŀŋĦľıĸĻŅĽĨĶƢŐĸŃ
ĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇȮ 
ȮȮȮȮȮȮȮȮȮȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŏėĵŏĶňĵĬĔĶŃĭĺĬĺŇĝŅėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĲƕĽŇĔĽƢľĶŊŀŏĪňĵĭŏĪƞŅŒĬ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŒľƟĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮ0.55//ȮĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 
207701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3  ľĬƞĺĵĔŇĨ 
207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3ȮȮľĬƞĺĵĔŇĨ 
207704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207706  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207708  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207711  ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮľĬƞĺĵĔŇĨ 

+ĮĶńĭŏıŇŗĴěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴŏĮƦĬȮ3/ȮľĬƞĺĵĔŇĨȮ
ŏĬŊŗŀĚěŅĔœħƟĵƟŅĵĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮ0.567/*Ȯ
0.5670ȮŐĸŃ0.5671ȮěŅĔĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ
ĴŅŀĵŌƞŒĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 

 
 

+ĮĶńĭŏĮƦĬĺŇĝŅĭńĚėńĭŏĬŊŗŀĚěŅĔœħƟĔŜŅľĬħŒľƟŏĮƦĬ
ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĪňŗŏĔŇħĕŉŘĬĨĸŀħĶŃĵŃŏĺĸŅ
ĔŅĶĻŉĔļŅŐĸŃĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀėĺŅĴĔƟŅĺ
ĪŅĚħŋļġňĬŇıĬīƢȮ3 ėĶńŘĚŐĨƞœĴƞĴňĮĶŅĔġěŜŅĬĺĬ
ľĬƞĺĵĔŇĨĶĺĴȮěŉĚĕŀĮĶńĭŒľƟŏľŖĬėĺŅĴĝńħŏěĬĕŀĚ
ĔŇěĔĶĶĴĪňŗŏĔŇħĕŉŘĬŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅįƞŅĬĔŅĶ
ĬńĭěŜŅĬĺĬľĬƞĺĵĔŇĨěĶŇĚ 
+ĮĶńĭĶŅĵĸŃŏŀňĵħŏĬŊŘŀľŅĭŅĚĽƞĺĬŏıŊŗŀŏĮƕħőŀĔŅĽ
ŐĸŃŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨȮı,Ļ,Ȯ0337 
 

 
 
 
 
 
 
 

 

ȮȮȮȮȮȮĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 
 
 

+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
207712  ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
0.5501 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207724 ŏĻĶļģĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5505 ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮľĬƞĺĵĔŇĨ 
207729 œĴőėĶĲĸŌŀŇħŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.552/ ĪķļġňĕŀĚŐĕŖĚȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5520 ĪķļġňĕŀĚŐĕŖĚȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5521 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5522 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207745 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.554/ ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5540 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
 
0.5543 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5544Ȯ ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207767 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅėȮȮȮȮȮȮȮȮȮȮ     3  ľĬƞĺĵĔŇĨ 
0.5546 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅėȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3   ľĬƞĺĵĔŇĨ 
0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207775 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5554 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.556/ ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 
0.5560 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 
0.5561ȮȮȮȮĲƕĽŇĔĽƢĕŀĚĽŅĶĨńĺĔĸŅĚĶŃľĺƞŅĚħŅĺķĔļƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 
0.5563ȮȮȮȮŏŀĔĳıĺŇĪĵŅ                                                          3 ȮȮľĬƞĺĵĔŇĨ 
0.5565ȮȮȮȮħŅĶŅĻŅĽĨĶƢĽńĚŏĔĨĔŅĶĦƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 

207712  ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
0.5501 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207724 ŏĻĶļģĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5505 ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮľĬƞĺĵĔŇĨ 
207729 œĴőėĶĲĸŌŀŇħŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.552/ ĪķļġňĕŀĚŐĕŖĚȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5520 ĪķļġňĕŀĚŐĕŖĚȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5521 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5522 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207745 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.554/ ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5540 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207763 ĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė ȮȮ3  ľĬƞĺĵĔŇĨ 
0.5543 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5544Ȯ ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207767 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅėȮȮȮ          3  ľĬƞĺĵĔŇĨ 
0.5546 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅėȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3   ľĬƞĺĵĔŇĨ 
0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207775 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.5554 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
0.556/ ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 
0.5560 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 

+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 
 

 
 
 
 
 
 
 
 

+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 
 

 
+œħƟŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ0.5541ȮĞŉŗĚŏĮƦĬĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟĴňėĺŅĴľĸŅĔľĸŅĵĴŅĔĕŉŘĬȮŐĸŃ
ĪńĬĽĴńĵĕŉŘĬ 
+ȮȮ 
ȮȮȮȮȮĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 
 
 
 
 
 
 
 
+ĮƕħĔĶŃĭĺĬĺŇĝŅȮ0.5561*Ȯ0.5563ȮŐĸŃȮ
0.5565ȮŏĬŊŗŀĚěŅĔœĴƞĴňĔŅĶŏĮƕħĽŀĬŒĬĝƞĺĚȮ3ȮĮƖȮ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
0.5572 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207808 ĔĸĻŅĽĨĶƢĽĩŇĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
 
 
207844 ȮȮȮĲƕĽŇĔĽƢŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬŜŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207846 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207862 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207868 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅŐĸŃĸŜŅŀĬŋĳŅėȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207878 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĪńĻĬĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207881 ĲƕĽŇĔĽƢĕŀĚŀĬŋĳŅėıŊŘĬģŅĬŐĸŃěńĔĶĺŅĸĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207882 ėĺŅĴŏĽĩňĵĶĕŀĚħĺĚħŅĺȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207888 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 1 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1  ľĬƞĺĵĔŇĨ 
207892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1  ľĬƞĺĵĔŇĨ 
 ľĴŅĵŏľĨŋȮ8ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĲƕĽŇĔĽƢȮ&207ź'ȮĽŅĕŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&217ź'ȮŐĸŃȮĽŅĕŅĺŇĝŅħŅĶŅ
ĻŅĽĨĶƢȮ&226ź' 
1,2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
ȮȮȮȮȮ1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
ȮȮȮȮȮ1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴňȮ 
2,ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ  
207899 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14 ľĬƞĺĵĔŇĨ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1,ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
 

0.5572 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
207808 ĔĸĻŅĽĨĶƢĽĩŇĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207812 ĔŅĶŐĔƟĮƤĠľŅŒĬĪŅĚĲƕĽŇĔĽƢĪķļġňĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 
207829 œĴőėĶĲĸŌŀŇħŇĔĽƢĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
207846 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207862 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207868 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅŐĸŃĸŜŅŀĬŋĳŅėȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207878 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĪńĻĬĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
207888 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 
ĵƟŅĵœĮŀĵŌƞĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 
ĵƟŅĵœĮŀĵŌƞĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 
 ľĴŅĵŏľĨŋȮ8ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮŐĕĬĚĲƕĽŇĔĽƢȮ&207ź'ȮŐĕĬĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&217ź'ȮŐĸŃȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ
&226ź' 
1,2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴňȮ 
2,ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ207899 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14 ľĬƞĺĵĔŇĨ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1,ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
 

+œħƟŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ0.56/0ȮĞŉŗĚŏĮƦĬĺŇĝŅ
ŒľĴƞŏıŊŗŀŒľƟĴňėĺŅľĸŅĔľĸŅĵĴŅĔĕŉŘĬŐĸŃĪńĬĽĴńĵĕŉŘĬ 
+œħƟŀĬŋĴńĨŇŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒľĴƞȮ0.5607Ȯ
ŏıŊŗŀŒľƟĴňėĺŅľĸŅĔľĸŅĵĴŅĔĕŉŘĬȮŐĸŃĪńĬĽĴńĵĕŉŘĬ 
+ĮƕħĔĶŃĭĺĬĺŇĝŅȮ0.5622ȮŏĬŊŗŀĚěŅĔœĴƞĴňĔŅĶȮȮ 
ȮȮȮŏĮƕħĽŀĬŒĬĝƞĺĚȮ3ȮĮƖȮ 
ȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 
 
+ĮƕħĔĶŃĭĺĬĺŇĝŅȮ0.566/ȮŐĸŃȮ0.5660Ȯ
ŏĬŊŗŀĚěŅĔœĴƞĴňĔŅĶŏĮƕħĽŀĬŒĬĝƞĺĚȮ3ȮĮƖȮ 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 
+ĵƟŅĵĔĶŃĭĺĬĺŇĝŅȮ0.567/ȮŐĸŃȮ0.5670ȮœĮ
ŀĵŌƞĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮŏıŊŗŀĔŅĶĬŜŅŏĽĬŀŐĸŃ
ŀĳŇĮĶŅĵľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĲƕĽŇĔĽƢĪňŗŏĕƟĴĕƟĬȮ 
 
 
 
 
 
 
 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟŀĵŌƞŒĬĶŌĮŐĭĭȮ
Outcome+Based Education &OBE' 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1,ȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅ
ĸŃȮ1 ėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3 ĳŅėĔŅĶĻŉĔļŅȮŐĸŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
2,ȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ
&peer review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science 
ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮőħĵȮ1 ŏĶŊŗŀĚŒĬěŜŅĬĺĬ
ĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score 1 
ľĶŊŀȮ2 ĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 
3,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
4,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟ
ĪĭĪĺĬĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 
5,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃ
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶ
ĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

 
 
 

Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1,ȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
2,ȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚ
ĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review'ȮŀĵƞŅĚĴň
ėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬ
ŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮőħĵȮ1 ŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħ
ŀńĬħńĭŒĬȮQuartile Score 1 ľĶŊŀȮ2 ĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 
3,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
4,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟĪĭĪĺĬ
ĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 
5,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴ
ĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 
 
 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
/,ȮĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
0,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺ
ĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
 
 
 

 
+ĮĶńĭĶŅĵĸŃŏŀňĵħŏĬŊŘŀľŅĭŅĚĽƞĺĬŏĬŊŗŀĚěŅĔ
ĞŘŜŅĞƟŀĬĔńĭĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'Ȯőħĵ
ĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶ
ĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 

Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅ
ĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ
ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 

 
ŐĭĭȮ2,2 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ 75  ľĬƞĺĵĔŇĨ 
Ĕ,ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ 27   ľĬƞĺĵĔŇĨȮ 
1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ 27   ľĬƞĺĵĔŇĨȮ 
1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮ 27ȮȮȮľĬƞĺĵĔŇĨȮ 
1,1,1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    21ȮȮľĬƞĺĵĔŇĨ 
207701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮȮľĬƞĺĵĔŇĨ 
207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮľĬƞĺĵĔŇĨ 
207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207706  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207708  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ  ȮȮȮ3ȮȮľĬƞĺĵĔŇĨ 
207711  ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
 
 
 
1,1,2  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ              6  ľĬƞĺĵĔŇĨ 

  

ŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮ78ȮȮȮľĬƞĺĵĔŇĨ 
Ĕ,ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ30ȮȮȮľĬƞĺĵĔŇĨȮ 
1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮ       30ȮȮȮľĬƞĺĵĔŇĨȮ 
1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ ȮȮ30ȮȮȮľĬƞĺĵĔŇĨȮ 
1,1,1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ24ȮȮȮȮľĬƞĺĵĔŇĨ 
207701 ĔĸĻŅĽĨĶƢŏĝŇĚĪķļġň   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207703 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207704 ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮľĬƞĺĵĔŇĨ 
207705 ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207706  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207708  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ  Ȯ 3ȮȮľĬƞĺĵĔŇĨ 
207711  ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 
207891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 1 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1  ľĬƞĺĵĔŇĨ 
207892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    1  ľĬƞĺĵĔŇĨ 
 207893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ3 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      1  ľĬƞĺĵĔŇĨ 
1,1,2  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ              6  ľĬƞĺĵĔŇĨ 

+ĮĶńĭŏıŇŗĴěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴŏĮƦĬȮ56ȮľĬƞĺĵĔŇĨȮ
ŏĬŊŗŀĚěŅĔœħƟĵƟŅĵĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮ0.567/*Ȯ
0.5670ȮŐĸŃ0.5671ȮěŅĔĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ
ĴŅŀĵŌƞŒĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 

 
 
 
 
 
 
 

ȮȮȮȮȮĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 

 
 

+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 

+ĮĶńĭŏĮƦĬĺŇĝŅĭńĚėńĭŏĬŊŗŀĚěŅĔœħƟĔŜŅľĬħŒľƟŏĮƦĬ
ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĪňŗŏĔŇħĕŉŘĬĨĸŀħĶŃĵŃŏĺĸŅ
ĔŅĶĻŉĔļŅŐĸŃĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀėĺŅĴĔƟŅĺ
ĪŅĚħŋļġňĬŇıĬīƢȮ3 ėĶńŘĚŐĨƞœĴƞĴňĮĶŅĔġěŜŅĬĺĬ
ľĬƞĺĵĔŇĨĶĺĴȮěŉĚĕŀĮĶńĭŒľƟŏľŖĬėĺŅĴĝńħŏěĬĕŀĚ



187 
 

 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ȮȮȮȮȮȮȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢŐĸŃ-ľĶŊŀ

ŐĕĬĚĺŇĝŅĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮ 

ľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮ 

őħĵŀĵƞŅĚĬƟŀĵȮ3 ľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĺŇĝŅŒĬĶŃħńĭȮ800 

207712  ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 

0.5501 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207724 ŏĻĶļģĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5505 ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207729 œĴőėĶĲĸŌŀŇħŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.552/ ĪķļġňĕŀĚŐĕŖĚȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5520 ĪķļġňĕŀĚŐĕŖĚȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5521 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5522 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0ȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207745 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.554/ ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5540 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 

 

0.5543 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5544Ȯ ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207767 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅė            3ȮȮľĬƞĺĵĔŇĨ 

0.5546 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207775 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5554 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢŐĸŃ-ľĶŊŀŐĕĬĚ

ĺŇĝŅĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮ ľĶŊŀĔĶŃĭĺĬĺŇĝŅ

ŀŊŗĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮ 

 

207712  ĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĪŅĚħƟŅĬĲƕĽŇĔĽƢȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 

0.5501 ĲƕĽŇĔĽƢŏĝŇĚėĦĬŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207724 ŏĻĶļģĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

55050. ŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚœŀŀŀĬĔńĭĽĽŅĶȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207729 œĴőėĶĲĸŌŀŇħŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.552/ ĪķļġňĕŀĚŐĕŖĚȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 

0.5520 ĪķļġňĕŀĚŐĕŖĚȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 

0.5521 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5522 ĶńĚĽňŏŀĔĞƢŐĸŃįĸŉĔĻŅĽĨĶƢȮ0ȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207745 ĪķļġňŐĸŃĔŅĶėŜŅĬĺĦőėĶĚĽĶƟŅĚŀŇŏĸŖĔĨĶŀĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.554/ ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5540 ĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 
207763 ĔŅĶěŜŅĸŀĚĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅė 3  ľĬƞĺĵĔŇĨ 

0.5543 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5544Ȯ ŏėĶŊŗŀĚĴŊŀŐĸŃĶŃŏĭňĵĭĺŇīňĪŅĚĬŇĺŏėĸňĵĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207767 ŏĪėĬŇėĔŅĶľŅĸńĔļĦŃŏĜıŅŃħƟĺĵőıĶĭĸŜŅŀĬŋĳŅėȮȮȮȮȮȮȮȮ   3ȮȮľĬƞĺĵĔŇĨ 

0.5546 ĲƕĽŇĔĽƢĕŀĚĸŜŅŀĬŋĳŅė ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5547 ĲƕĽŇĔĽƢŐĸŃŏĪėőĬőĸĵňĕŀĚŏėĶŊŗŀĚŏĶƞĚŀĬŋĳŅėȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207775 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.5554 ĪńĻĬĻŅĽĨĶƢėĺŀĬĨńĴȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207777 ĔŅĶĔńĔĕńĚŐĸŃĪŜŅėĺŅĴŏĵŖĬĶŃĭĭŀŃĨŀĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

ĔŇěĔĶĶĴĪňŗŏĔŇħĕŉŘĬŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅįƞŅĬĔŅĶ
ĬńĭěŜŅĬĺĬľĬƞĺĵĔŇĨěĶŇĚ 
+ĮĶńĭĶŅĵĸŃŏŀňĵħŏĬŊŘŀľŅĭŅĚĽƞĺĬŏıŊŗŀŏĮƕħőŀĔŅĽ
ŐĸŃŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨȮı,Ļ,Ȯ0337 
+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 

 
 
 
 
 
 
 
 
 

ȮȮȮȮȮȮȮĮĶńĭĮĶŋĚĺŇĝŅŒľƟĪńĬĽĴńĵ 

ȮȮȮȮȮȮȮȮ 
 
 

 

+œħƟŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ0.5541ȮĞŉŗĚŏĮƦĬĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟĴňėĺŅĴľĸŅĔľĸŅĵĴŅĔĕŉŘĬȮŐĸŃ
ĪńĬĽĴńĵĕŉŘĬ 
 

ȮȮȮȮȮȮȮĮĶńĭĮĶŋĚĺŇĝŅŒľƟĪńĬĽĴńĵ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.556/ ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 

0.5560 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 
0.5561ȮȮȮȮĲƕĽŇĔĽƢĕŀĚĽŅĶĨńĺĔĸŅĚĶŃľĺƞŅĚħŅĺķĔļƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 
0.5563ȮȮȮȮŏŀĔĳıĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 
0.5565ȮȮȮȮħŅĶŅĻŅĽĨĶƢĽńĚŏĔĨĔŅĶĦƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ȮȮľĬƞĺĵĔŇĨ 

0.5572 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207808 ĔĸĻŅĽĨĶƢĽĩŇĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     3  ľĬƞĺĵĔŇĨ 

 
 
207844 ȮȮȮĲƕĽŇĔĽƢŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬŜŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 

207846 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207862 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 

207868 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅŐĸŃĸŜŅŀĬŋĳŅė    ȮȮ 3  ľĬƞĺĵĔŇĨ 

207878 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĪńĻĬĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮȮľĬƞĺĵĔŇĨ 
207881 ĲƕĽŇĔĽƢĕŀĚŀĬŋĳŅėıŊŘĬģŅĬŐĸŃěńĔĶĺŅĸĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207882 ėĺŅĴŏĽĩňĵĶĕŀĚħĺĚħŅĺȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207888 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
207891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢ 1 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1  ľĬƞĺĵĔŇĨ 
207892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1  ľĬƞĺĵĔŇĨ 
 ľĴŅĵŏľĨŋȮ8ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĲƕĽŇĔĽƢȮ&207ź'ȮĽŅĕŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&217ź'ȮŐĸŃȮĽŅĕŅĺŇĝŅħŅĶŅ
ĻŅĽĨĶƢȮ&226ź' 
1,2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴňȮ 

207779 ĪķļġňĽĬŅĴėĺŀĬĨńĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

0.556/ ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 

0.5560 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 

0.5572 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽŅĕŅĲƕĽŇĔĽƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207808 ĔĸĻŅĽĨĶƢĽĩŇĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 
207812 ĔŅĶŐĔƟĮƤĠľŅŒĬĪŅĚĲƕĽŇĔĽƢĪķļġňĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮȮľĬƞĺĵĔŇĨ 

207829 œĴőėĶĲĸŌŀŇħŇĔĽƢĕńŘĬĽŌĚȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮľĬƞĺĵĔŇĨ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 

207846 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĽĩŅĬŃĕŀĚŐĕŖĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 

207862 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĬŇĺŏėĸňĵĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 

207868 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢĕŀĚıĸŅĽĴŅŐĸŃĸŜŅŀĬŋĳŅė  Ȯ   3  ľĬƞĺĵĔŇĨ 

207878 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĪńĻĬĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮȮľĬƞĺĵĔŇĨ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
ĮƕħĔĶŃĭĺĬĺŇĝŅ 
207888 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
ĵƟŅĵœĮŀĵŌƞĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 
ĵƟŅĵœĮŀĵŌƞĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 
ȮȮȮȮȮľĴŅĵŏľĨŋȮ8ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ĽŅĕŅĲƕĽŇĔĽƢȮ&207ź'ȮĽŅĕŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&217ź'ȮŐĸŃȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ&226ź' 
1,2ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ  œĴƞĴň 
ȮȮȮȮȮȮ1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
ȮȮȮȮȮȮ1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
2,ȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮ œĴƞĴň 

 
 
 
 

+ĮƕħĔĶŃĭĺĬĺŇĝŅȮ0.5561*Ȯ0.5563ȮŐĸŃȮ
0.5565ȮŏĬŊŗŀĚěŅĔœĴƞĴňĔŅĶŏĮƕħĽŀĬŒĬĝƞĺĚȮ3ȮĮƖ 
 
 
 
+œħƟŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ0.56/0ȮŏıŊŗŀŒľƟĴň
ėĺŅĴľĸŅĔľĸŅĵĴŅĔĕŉŘĬȮŐĸŃĪńĬĽĴńĵĕŉŘĬ 
+œħƟŀĬŋĴńĨŇŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒľĴƞȮ0.5607Ȯ
ŏıŊŗŀŒľƟĴňėĺŅľĸŅĔľĸŅĵĴŅĔĕŉŘĬȮŐĸŃĪńĬĽĴńĵĕŉŘĬ 
+ĮƕħĔĶŃĭĺĬĺŇĝŅȮ0.5644ȮŏĬŊŗŀĚěŅĔœĴƞĴňĔŅĶ
ŏĮƕħĽŀĬŒĬĝƞĺĚȮ3ȮĮƖȮ 
+ĮĶńĭĮĶŋĚĺŇĝŅȮ0.5624*Ȯ0.5640ȮŐĸŃȮ0.5646Ȯ
ŒľƟĪńĬĽĴńĵ 
+ĮƕħĔĶŃĭĺĬĺŇĝŅȮ0.566/ȮŐĸŃȮ0.5660Ȯ
ŏĬŊŗŀĚěŅĔœĴƞĴňĔŅĶŏĮƕħĽŀĬŒĬĝƞĺĚȮ3ȮĮƖȮ 
 

+ĵƟŅĵĔĶŃĭĺĬĺŇĝŅȮ0.567/ȮŐĸŃȮ0.5670ȮœĮ
ŀĵŌƞĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮŏıŊŗŀĔŅĶĬŜŅŏĽĬŀŐĸŃ
ŀĳŇĮĶŅĵľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĲƕĽŇĔĽƢĪňŗŏĕƟĴĕƟĬȮ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 2, ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ&ĩƟŅĴň' œĴƞĴň 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   48 ľĬƞĺĵĔŇĨ ȮȮȮ 
ȮȮȮȮ207898 ħŋļġňĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ48ȮľĬƞĺĵĔŇĨ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1,ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ8ȮœĴƞĴň 
ĚȮ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ
1 ėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3 ĳŅėĔŅĶĻŉĔļŅȮŐĸŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
0,ȮȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer 
review'ȮŀĵƞŅĚĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞ
ŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĕŀĚ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮőħĵȮ2ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬ
ĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score 1ȮľĶŊŀȮ2ȮĕŀĚ
ĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 
3,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
4,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟ
ĪĭĪĺĬĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 
5,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃ
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 
 

 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ48 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮ207898 ħŋļġňĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ48ȮľĬƞĺĵĔŇĨ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ȮȮȮȮȮȮȮȮȮȮ1,ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮȮȮȮȮȮȮȮ2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
ĚȮ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
0,ȮȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚ
ĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĴňĔŅĶĨĶĺěĽŀĭěŅĔĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review'ȮŀĵƞŅĚĴň
ėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĔŅĶłȮőħĵĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŏĮƦĬ
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮőħĵȮ2ȮŏĶŊŗŀĚŒĬěŜŅĬĺĬĬńŘĬĨƟŀĚŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňȮISI Impact Factor 
ŐĸŃĩŌĔěńħŀńĬħńĭŒĬȮQuartile Score 1ȮľĶŊŀȮ2ȮĕŀĚĺŅĶĽŅĶŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 
3,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŐĭĭĮŅĔŏĮĸƞŅȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
4,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢıŊŘĬģŅĬľĶŊŀŏĮƦĬįŌƟĪĭĪĺĬ
ĭĪŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĲƕĽŇĔĽƢĶŃħńĭĮĶŇĠĠŅĨĶň 
5,ȮȮȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃ
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 
 
 
 
 

 
 

+ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟŀĵŌƞŒĬĶŌĮŐĭĭȮ
Outcome+Based Education &OBE' 
 
 
 
 

+ĮĶńĭĶŅĵĸŃŏŀňĵħŏĬŊŘŀľŅĭŅĚĽƞĺĬŏĬŊŗŀĚěŅĔ
ĞŘŜŅĞƟŀĬĔńĭĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1,ȮĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
2,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
3,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬ
ėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġň
ĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 
 

ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1,ȮĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
2,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭŐĔƟ
ĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
3,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&comprehensive examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅ
ĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġň
ĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 
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5,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
 

    1,ȮȮŐĭĭȮ/,/ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 
/'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ/ ĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ .   ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ        0 
  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
   ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
 

  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ    ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 0 ĶĺĴ . 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ .   ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ  
  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ 
  

207891 
 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1 
 

ĶĺĴ         0 ĶĺĴ . 
ĮƖĪňŗȮ0 ĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
0.5676  ħŋļġňĬŇıĬīƢ 0/ 0.5676  ħŋļġňĬŇıĬīƢ /0 

  ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ  207892  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2  
ĶĺĴ 0/ ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  
0.5676  ħŋļġňĬŇıĬīƢ 0/ 0.5676  ħŋļġňĬŇıĬīƢ /0 

  ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ  207893  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ3  
ĶĺĴ 0/ ĶĺĴ 12 

Ȯ 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮƖĪňŗȮ1  ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 

207898  ħŋļġňĬŇıĬīƢ 
ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮĶĺĴ 

12 
 

12 

0.5676  ħŋļġňĬŇıĬīƢ 
ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮĶĺĴ 

/0 
 

12 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ȮȮȮȮȮȮȮȮ  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
     207898  ħŋļġňĬŇıĬīƢ 12 207898  ħŋļġňĬŇıĬīƢ 12 

  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ    ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ  
  ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 

ĽŀĭħŋļġňĬŇıĬīƢ 
   ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 

ĽŀĭħŋļġňĬŇıĬīƢ 
 

  ȮȮȮȮȮȮȮȮȮĶĺĴ 12 ĶĺĴ /0 
      

ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 26 ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 48 
ȮȮ 
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ȮȮȮȮȮȮȮȮȮȮȮŐĭĭȮ/,/ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 
0'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
 
+œĴƞĴň+ 

ĮƖĪňŗȮ/ 

  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
      ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ  
      ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
 

      ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ  
  ĶĺĴ . 
  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

    217891  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ/  
      ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ  

  ĶĺĴ . 
 ĮƖĪňŗȮ0 

  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
    0/5676  ħŋļġňĬŇıĬīƢ /0 
      ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ  

  ĶĺĴ /0 
  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  

    0/5676  ħŋļġňĬŇıĬīƢ /0 
    217892  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ0  

  ĶĺĴ 12 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

    ĮƖĪňŗȮ3 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 

    0/5676 
217893 

 ħŋļġňĬŇıĬīƢ 
ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ1ȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮĶĺĴ 

/0 
ȮȮ0 
12 

   ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
    217898  ħŋļġňĬŇıĬīƢ 12 

      ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ  
      ĽŀĭħŋļġňĬŇıĬīƢ  

    ĶĺĴ /0 
      

ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 26 ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 48 
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ȮȮ 2,ȮŐĭĭȮ/,0ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 
/'ȮŐĕĬĚĺŇĝŅĲƕĽŇĔĽƢ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

ĮƖĪňŗȮ/ ĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 

  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ    ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ  

  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ 

   ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ 

 

  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ    ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ  

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 0 ĶĺĴ . 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ    ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ  

  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ 

  
207891 

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1 

 

ȮĶĺĴ         0 ĶĺĴ . 

ĮƖĪňŗȮ0 ĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 

207897  ħŋļġňĬŇıĬīƢ /0 5567.0   ħŋļġňĬŇıĬīƢ /0 

  ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ  207892  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2  

ĶĺĴ 0/ ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  

5567.0   ħŋļġňĬŇıĬīƢ /0 5567.0   ħŋļġňĬŇıĬīƢ /0 

  ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ  207893  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ3  

ĶĺĴ ȮȮȮȮȮ0/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 12 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮƖĪňŗȮ1    ĮƖĪňŗȮ1  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
207897 
 

 ħŋļġňĬŇıĬīƢ 
ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 
ĶĺĴ 

12 
 

12 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0    
207897  ħŋļġňĬŇıĬīƢ 12 
  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  
    

  ĶĺĴ 12 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
0.5675 
 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
0.5675 

 ĮƖĪňŗȮ2 
 
ħŋļġňĬŇıĬīƢ 
ŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶĺĴ 
 
ħŋļġňĬŇıĬīƢ 
ŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ĽŀĭħŋļġňĬŇıĬīƢ 
ĶĺĴ 

 
ľĬƞĺĵĔŇĨ 

12 
 

12 
 
 
 
 
 

12 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
207897 

 
 ħŋļġňĬŇıĬīƢ 

ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 
ȮȮȮȮĶĺĴ 

12 
 

12 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ȮȮȮȮȮȮȮȮ  
     207897  ħŋļġňĬŇıĬīƢ 12 

  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  
    

  ȮȮȮȮĶĺĴ 12 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
0.5675 

 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
0.5675 

 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮƖĪňŗȮ2 
 
ħŋļġňĬŇıĬīƢ 
ŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ȮȮȮȮĶĺĴ 
 
ħŋļġňĬŇıĬīƢ 
ŏĕƟŅĶƞĺĴĽńĴĴĬŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ĽŀĭħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮĶĺĴ 

 
ľĬƞĺĵĔŇĨ 

12 
 

12 
 
 
 
 
 

12 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 50 ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 72 
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ȮȮȮȮȮȮȮ1,ȮȮŐĭĭȮ0,/ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ/ ĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
207ź  ĺŇĝŅŏĸŊŀĔ 6 207ź  ĺŇĝŅŏĸŊŀĔ 4 
  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 

ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
   ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 

ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 

ĶĺĴ 4 ĶĺĴ 4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
207ź  ĺŇĝŅŏĸŊŀĔ 6 207ź  ĺŇĝŅŏĸŊŀĔ 4 

  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ    ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ  
  ĽŀĭĺńħėŋĦĽĴĭńĨŇ    ĽŀĭĺńħėŋĦĽĴĭńĨŇ  
  ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ    ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ  

ĶĺĴ 6 ĶĺĴ 4 
ĮƖĪňŗȮ0 ĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
0.5677  ħŋļġňĬŇıĬīƢ 7 0.5677  ħŋļġňĬŇıĬīƢ 7 

  ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ  207891  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1 1 
ĶĺĴ 7 ĶĺĴ /. 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
0.5677  ħŋļġňĬŇıĬīƢ 7 0.5677  ħŋļġňĬŇıĬīƢ 7 

  ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ  207892  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2 ȮȮȮȮȮȮȮȮȮ1 
ĶĺĴ 9 ĶĺĴ 10 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ1 ĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
0.5677  ħŋļġňĬŇıĬīƢ 

ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ 
9 0.5677 

207893 
 ħŋļġňĬŇıĬīƢ 

ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ3 
7 
1 

ĶĺĴ 7 ĶĺĴ /. 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

770.56  ħŋļġňĬŇıĬīƢ 
ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 

9 0.5677 
 

 ħŋļġňĬŇıĬīƢ 
ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 

9 

  ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  
  ĽŀĭħŋļġňĬŇıĬīƢ    ĽŀĭħŋļġňĬŇıĬīƢ  

  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮ7 
ĶĺĴ 9   

ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 26 ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 3/ 
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 4,ȮŐĭĭȮ2,2ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ/ ĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
0.55./ 
0.55.1 
0.55.3 
55//0. 

 ĔĸĻŅĽĨĶƢĪķļġň 
ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 
ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ 
ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 

1 
1 
3 
1 

0.55./ 
0.55.1 
0.55.3 
55//0. 

 ĔĸĻŅĽĨĶƢĪķļġň 
ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ/ 
ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ/ 
ĺŇīňĔŅĶĪŅĚĪķļġňŒĬĲƕĽŇĔĽƢ 

1 
1 
3 
1 

  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

   ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

 

ĶĺĴ /0 ĶĺĴ /0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
0.55.2  ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 1 0.55.2  ĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮ0 1 
0.55.4  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0 1 0.55.4  ıĸĻŅĽĨĶƢœĲĲƚŅŐĭĭĜĭńĭȮ0 1 
0.55.6  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 1 0.55.6  ŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢŏĝŇĚĽĩŇĨŇ 1 

  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

   ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

 

  ĽŀĭĺńħėŋĦĽĴĭńĨŇ    ĽŀĭĺńħėŋĦĽĴĭńĨŇ  
        

ĶĺĴ 9 ĶĺĴ 7 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ0 ĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮ207ź  ĺŇĝŅŏĸŊŀĔ 4 ȮȮȮȮȮ207ź  ĺŇĝŅŏĸŊŀĔ 4 
207898  ħŋļġňĬŇıĬīƢ 6 0.5676  ħŋļġňĬŇıĬīƢ 4 

  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ    ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ  
ĶĺĴ /0 ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
0.5676  ħŋļġňĬŇıĬīƢ 6 0.5676  ħŋļġňĬŇıĬīƢ 8 

  ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ  ȮȮȮȮȮ207891  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ1 ȮȮȮȮȮȮȮȮȮ1 
ĶĺĴ 6 ĶĺĴ 

 
9 

ĮƖĪňŗȮ3 ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
0.5676  ħŋļġňĬŇıĬīƢ 8 0.5676  ħŋļġňĬŇıĬīƢ 8 

  ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ  ȮȮȮȮȮ207892  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ2 ȮȮȮȮȮȮȮȮȮ1 
ĶĺĴ 6 ĶĺĴ 7 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
0.5676  ħŋļġňĬŇıĬīƢ 6 0.5676 

207893 
 ħŋļġňĬŇıĬīƢ 

ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĲƕĽŇĔĽƢȮ3 
6 
1 

  ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ      
ĶĺĴ 6 ĶĺĴ 

 
7 

 
 
 
 
 



201 
 

 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ4 ĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 

207898  ħŋļġňĬŇıĬīƢ 9 207898  ħŋļġňĬŇıĬīƢ 9 
  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ    ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ  
        

ĶĺĴ 7 ĶĺĴ 7 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
0.5676  ħŋļġňĬŇıĬīƢ 9 207898  ħŋļġňĬŇıĬīƢ 9 

  ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 
ĽŀĭĮĶŃŏĴŇĬėĺŅĴĶŌƟ 
ĽŀĭħŋļġňĬŇıĬīƢ 

   ŏĕƟŅĶƞĺĴĽńĴĴĬŅĭńĦĤŇĨĻŉĔļŅ 
ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ĽŀĭħŋļġňĬŇıĬīƢ 

 

ĶĺĴ 7 ĶĺĴ 9 
  

ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 75 ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 78 
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4,ȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 
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