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 6.2ĳŅļŅĪňŗŒĝƟȮ 
ÄĳŅļŅœĪĵ 
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XĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&ĶŃĭŋĳŅļŅ'ȮĳŅļŅŀńĚĔķļ 
 6,1ĔŅĶĶńĭŏĕƟŅĻŉĔļŅ 

X ĬńĔĻŉĔļŅœĪĵȮ 
XĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ 

6,2ȮȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ 
ÄȮŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬłȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
XȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 
 ĝŊŗŀĽĩŅĭńĬȮȮĽĩŅĭńĬĺŇěńĵħŅĶŅĻŅĽĨĶƢŐľƞĚĝŅĨŇȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮȮĮĶŃŏĪĻœĪĵ 
 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
 XȮĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 

6,3ȮȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
ÄȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
ÄŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 
ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 
XȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮŐĸŃŏĮƦĬĮĶŇĠĠŅĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ÄȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮŐĸŃŏĮƦĬĮĶŇĠĠŅĶƞĺĴĔńĭȮźźźźźźźźźźȮȮȮȮ 
ÄŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 

7. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
Á ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0341ȮĴňįĸĭńĚėńĭŒĝƟŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ĮƖĔŅĶĻŉĔļŅȮ0341 
Á ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮŐěƟĚŏĺňĵĬȮȮ 
ŏĴŊŗŀĺńĬĪňŗ 7 ŏħŊŀĬȮŏĴļŅĵĬȮı,Ļ,0341 

Á ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ4/2563  
ŏĴŊŗŀĺńĬĪňŗȮ03ȮŏħŊŀĬȮŏĴļŅĵĬȮı,Ļ,0341 

8. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0330ȮŒĬĮƖĔŅĶĻŉĔļŅ0344 
9. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ (ĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅ' 

9.1 ĬńĔĺŇěńĵŐĸŃıńĥĬŅȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŀĚėƢĔĶĺŇĝŅĔŅĶȮĽĩŅĭńĬĺŇěńĵħƟŅĬħŅĶŅĻŅĽĨĶƢȮīĶĦňĻŅĽĨĶƢȮ
ŐĸŃĲƕĽŇĔĽƢ 

9.2 ĬńĔĺŇĝŅĔŅĶ-ŀŅěŅĶĵƢȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅ-ıŇıŇīĳńĦĤƢ-
ĬŇĪĶĶĻĔŅĶȮ 

9.3 ĽŅĕŅŀŅĝňıĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵĪŅĚħŅĶŅĻŅĽĨĶƢȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸȮ&Data 
Analysisand Data management'ȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĨĸŅħŐĶĚĚŅĬĪńŘĚŒĬĶŃħńĭĳŌĴŇĳŅėŏŀŏĝňĵĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟŐĸŃĶŃħńĭĬŅĬŅĝŅĨŇ 
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10. ĝŊŗŀȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĝŊŗŀ-ĽĔŋĸ 

&ĶŃĭŋĨŜŅŐľĬƞĚĺŇĝŅĔŅĶ' 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ' 

ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěŐĸŃĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
/. ĶĻ,ħĶ,ĺŇŏĝňĵĶ œĔĶĺńĥĬĺĚĻƢ Ph.D. (Astrophysics), Liverpool John Moores Univ., 

U.K., 2009 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0321 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ,2533 

0. įĻ,ħĶ,ĻŇĶŅĴŅĻȮ őĔĴĸěŇĬħŅ Ph.D. (Astronomy), Univ. of Canterbury, New 
Zealand, 2008 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0323 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ0321 

1,ȮįĻ,ħĶ,ĽŋĺŇĝŅȮȮ ĺĶĶĦĺŇŏĝňĵĶ Ph.D. (Astronomy), Boston Univ., U.S.A., 201/ 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ',ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,Ȯ0322 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0321 

11. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮŒĬĽĩŅĬĪňŗĨńŘĚȮ 
ÄĬŀĔĽĩŅĬĪňŗĨńŘĚȮ 

12. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶȮ 
12.1 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮȮȮ 

 ĨŅĴĪňŗĶńģĭŅĸœħƟěńħĪŜŅĔĶŀĭĵŋĪīĻŅĽĨĶƢĝŅĨŇĶŃĵŃȮ20 ĮƖȮ&ı,Ļ,Ȯ2561 ů 2580) ĳŅĵŒĨƟĺŇĽńĵĪńĻĬƢȮ
ŴĮĶŃŏĪĻĴňėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚȮĵńŗĚĵŊĬȮŏĮƦĬĮĶŃŏĪĻıńĥĬŅŐĸƟĺȮħƟĺĵĔŅĶıńĥĬŅĨŅĴĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚŵȮ
ĽŀħėĸƟŀĚĔńĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ(Sustainable Development Goals: SDGs) ĕŀĚĽľĮĶŃĝŅĝŅĨŇ
ŐĸŃĴňĔŅĶěńħĪŜŅŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ12 &ı,Ļ,Ȯ2560 ů 2564) ĽŀħėĸƟŀĚĔńĭ
ĔĶŀĭĵŋĪīĻŅĽĨĶƢħńĚĔĸƞŅĺȮŏıŊŗŀĔŅĶĽĶƟŅĚėĬȮĽńĚėĴȮŐĸŃĶŃĭĭŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮŒľƟĽŅĴŅĶĩĭĶŇľŅĶ
ěńħĔŅĶėĺŅĴŏĽňŗĵĚȮĮĶńĭĨńĺŏıŊŗŀĶŀĚĶńĭįĸĔĶŃĪĭěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚœħƟŀĵƞŅĚŏľĴŅŃĽĴȮőħĵŀŅĻńĵŐĬĺĪŅĚ
ħŜŅŏĬŇĬĔŅĶŒĬħƟŅĬĨƞŅĚȮŕȮĶĺĴĩŉĚȮĔŅĶĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃ
ĬĺńĨĔĶĶĴȮőħĵŏĶƞĚĽĶƟŅĚŐĸŃıńĥĬŅĭŋėĸŅĔĶĺŇěńĵŒĬĽŅĕŅȮSTEM ŐĸŃĽĬńĭĽĬŋĬĔŅĶħŜŅŏĬŇĬĚŅĬŀĵƞŅĚŏĮƦĬ
ŏėĶŊŀĕƞŅĵĶŃľĺƞŅĚĽĩŅĭńĬĺŇěńĵȮĽĩŅĭńĬĔŅĶĻŉĔļŅĳŅėĶńģȮĳŅėŏŀĔĝĬȮŐĸŃĳŅėĮĶŃĝŅĝĬ-ĝŋĴĝĬȮŐĸŃĔŅĶ
ŏĨĶňĵĴıĶƟŀĴħƟŅĬĔŜŅĸńĚėĬŐĸŃĔŅĶŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĕŀĚĮĶŃĝŅĔĶŒĬĪŋĔĝƞĺĚĺńĵȮŒľƟŏĮƦĬĔŜŅĸńĚėĬħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĪňŗěŃŏĮĸňŗĵĬŐĮĸĚőĸĔŒĬŀĬŅėĨȮĵĔĶŃħńĭėŋĦĳŅıĔŅĶĻŉĔļŅĽŌƞėĺŅĴŏĮƦĬŏĸŇĻȮŐĸŃ
ŏĔŇħĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&ŀŀĺĬ,'Ȯı,Ļ,Ȯ0341ȮůȮ035.Ȯ
ĕŉŘĬ 
 ľĸńĔĽŌĨĶœħƟıŇěŅĶĦŅĮĶńĭĮĶŋĚőħĵŀŅĻńĵŐĬĺėŇħĺƞŅȮĔŅĶĺŇěńĵħƟŅĬħŅĶŅĻŅĽĨĶƢĕŀĚĮĶŃŏĪĻœĪĵŒĬ
ĮƤěěŋĭńĬœħƟħŜŅŏĬŇĬĔŅĶĽŀħėĸƟŀĚĔńĭĔĶŀĭĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĪńŘĚĔŅĶĭŌĶĦŅĔŅĶĺŇěńĵŏıŊŗŀŒľƟŏĔŇħĔŅĶĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĪňŗĬŜŅœĮĽŌƞĔŅĶĻŉĔļŅĺŇĪĵŅĻŅĽĨĶƢĭĶŇĽŋĪīŇśȮȮŐĸŃĔŅĶıńĥĬŅĭŋėĸŅĔĶĪňŗĴňĪńĔļŃĪňŗěŜŅŏĮƦĬ
ĨƞŀĔŅĶħŜŅĶĚĝňĺŇĨŒĬĻĨĺĶĶļĪňŗȮ21 ĪňŗĽŅĴŅĶĩĽƞĚŏĽĶŇĴėĺŅĴŏĕƟĴŐĕŖĚŒľƟĔńĭĽńĚėĴœħƟőħĵľĸńĔĽŌĨĶœħƟĨŀĭĽĬŀĚ
ĵŋĪīĻŅĽĨĶƢĪňŗȮ1ȮȮħƟŅĬıńĥĬŅŐĸŃŏĽĶƟĴĽĶƟŅĚĻńĔĵĳŅıėĬȮőħĵŏĬƟĬĩŉĚĔŅĶıńĥĬŅĻńĔĵĳŅıĨĸŀħĝƞĺĚĝňĺŇĨȮőħĵ
ŀŅĻńĵėĺŅĴĶŌƟħƟŅĬħŅĶŅĻŅĽĨĶƢŏĮƦĬŏėĶŊŗŀĚĴŊŀŏıŊŗŀĔŅĶĺŅĚĶŅĔģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬĕŀĚĮĶŃŏĪĻȮĽĶƟŅĚ
ėĺŅĴŏĕƟĴŐĕŖĚĕŀĚĔŜŅĸńĚėĬĪňŗěŃŏĮĸňŗĵĬŐĮĸĚőĸĔŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃıńĥĬŅŏıŊŗŀŏĝŊŗŀĴőĵĚĽŌƞŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗ
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ĵńŗĚĵŊĬŏĮƚŅľĴŅĵĪňŗȮ2ȮĔŅĶĽĶƟŅĚľĸńĔĮĶŃĔńĬŒľƟĔŅĶĻŉĔļŅĴňėŋĦĳŅıŀĵƞŅĚŏĪƞŅŏĪňĵĴŐĸŃėĶŀĭėĸŋĴȮŐĸŃĽƞĚŏĽĶŇĴ
őŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨĽŜŅľĶńĭĪŋĔėĬȮŐĸŃŏĮƚŅľĴŅĵĪňŗȮ/.ȮĔŅĶĸħėĺŅĴœĴƞŏĽĴŀĳŅėĪńŘĚĳŅĵŒĬŐĸŃ
ĶŃľĺƞŅĚĮĶŃŏĪĻȮőħĵĽĬńĭĽĬŋĬŒľƟŏĔŇħėĺŅĴŏĪƞŅŏĪňĵĴĕŀĚĪŋĔėĬŒĬĽńĚėĴȮŏĮƕħőŀĔŅĽĪŅĚĔŅĶĻŉĔļŅŒľƟĔńĭĪŋĔ
ĔĸŋƞĴȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŐĸŃĽŅĴŅĶĩĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňŐĔƞĽńĚėĴȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĝňŘĬŜŅœĮĽŌƞŏĮƚŅľĴŅĵĪňŗȮ6ȮĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĪŅĚ
ŏĻĶļģĔŇěĪňŗĵńŗĚĵŊĬŐĸŃĪńŗĺĩŉĚȮŐĸŃĔŅĶěƟŅĚĚŅĬŏĨŖĴŀńĨĶŅȮŐĸŃĚŅĬĪňŗĴňėŋĦėƞŅĽŜŅľĶńĭĪŋĔėĬȮŐĸŃŏĮƚŅľĴŅĵĪňŗȮ7Ȯ
ĔŅĶĽĶƟŅĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĽŅĴŅĶĩĨƟŅĬĪŅĬŐĸŃĶŀĚĶńĭĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĽƞĚŏĽĶŇĴŀŋĨĽŅľĔĶĶĴŐĸŃĬ
ĺŇĨĔĶĶĴȮŐĸŃĵńĚěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŐĸŃĽŅĴŅĶĩĽĬńĭĽĬŋĬȮŏĮƚŅľĴŅĵŀŊŗĬȮŕȮ
œħƟħƟĺĵėĺŅĴĶŌƟĭŌĶĦŅĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŏĻĶļģĔŇěȮŐĸŃĽńĚėĴ 
 ĔŅĶĺŅĚŐįĬıńĥĬŅľĸńĔĽŌĨĶħŅĶŅĻŅĽĨĶƢěŉĚŀƟŅĚŀŇĚȮŐıĸĨĲŀĶƢĴĪňŗȮ/ȮĔŅĶıńĥĬŅĔŜŅĸńĚėĬŐĸŃĽĩŅĭńĬ
ėĺŅĴĶŌƟȮĨŅĴĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&ŀŀĺĬ,'ȮőħĵŀŅĻńĵ
ŐĬĺėŇħŏıŊŗŀĔŅĶŏıŇŗĴĔŜŅĸńĚėĬħƟŅĬĔŅĶĺŇěńĵŀĵƞŅĚĴňėŋĦĳŅıȮĽĶƟŅĚĽĶĶėƢĚŅĬĺŇěńĵŒľƟĽŀħėĸƟŀĚĔńĭŏĻĶļģĔŇěĽńĚėĴ
ĕŀĚĮĶŃŏĪĻȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃıńĥĬŅĪńĔļŃŏıŊŗŀŀĬŅėĨȮĴňĚŅĬĺŇěńĵĪňŗıńĥĬŅĮƤĠĠŅĮĶŃħŇļģƢȮ
ŏĮƦĬĔŅĶĺŇěńĵĕńŘĬŐĬĺľĬƟŅėĺĭėŌƞĔńĭĔŅĶĺŇěńĵıŊŘĬģŅĬȮŐĸŃĽĬńĭĽĬŋĬŒľƟŏĔŇħőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĔŅĶĺŇěńĵĪňŗ
ĽŜŅėńĠȮĔƟŅĺĽŌƞėĺŅĴŏĮƦĬįŌƟĬŜŅħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬħŅĶŅĻŅĽĨĶƢŒĬĳŌĴŇĳŅėŏŀŏĝňĵĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟȮŐĸŃĴň
ĚŅĬĺŇěńĵĪňŗŏĮƦĬįŌƟĬŜŅŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ 
 
/0,0ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 

 ĮĶŃŏĪĻœĪĵĨƟŀĚŏįĝŇĠĔńĭŐĶĚĔħħńĬȮĳńĵėŋĔėŅĴȮŐĸŃėĺŅĴŏĽňŗĵĚĳŅĵŒĨƟĔĶŃŐĽőĸĔŅĳŇĺńĨĬƢĪňŗŏĕƟĴĕƟĬ
ĴŅĔĕŉŘĬıĶƟŀĴĔńĭėĺŅĴŏĝŊŗŀĴőĵĚŒĔĸƟĝŇħĔńĬĴŅĔĕŉŘĬĕŀĚĮĶŃĝŅėĴőĸĔȮŒĬĕĦŃĪňŗĽńĚėĴœĪĵœħƟŏĔŇħĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚĮĶŃĝŅĔĶĽŌƞĽńĚėĴĽŌĚĺńĵĴŅĔĕŉŘĬȮěŜŅĬĺĬĮĶŃĝŅĔĶĺńĵŐĶĚĚŅĬĸħĸĚȮĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴ
ŏıŇŗĴĽŌĚĕŉŘĬıĶƟŀĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮ 
/1, įĸĔĶŃĪĭěŅĔȮĕƟŀȮ/2.1 ŐĸŃȮ12.2 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 

/1,/Ȯ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
  ěŅĔĽĩŅĬĔŅĶĦƢŒĬĕƟŀȮ/0,/ȮŐĸŃȮ/0,0ȮœħƟĴňįĸĔĶŃĪĭőħĵĨĶĚĨƞŀĔŅĶěńħĔŅĶĻŉĔļŅŒĬħƟŅĬħŅĶŅ
ĻŅĽĨĶƢĪŋĔĶŃħńĭȮőħĵĩŊŀĔńĬĺƞŅȮėĬŏĮ0ĬĪĶńıĵŅĔĶĪňŗĽŜŅėńĠĪňŗĽŋħŒĬĔŅĶŐĕƞĚĕńĬĕŀĚőĸĔĽĴńĵŒľĴƞȮľĸńĔĽŌĨĶ
ĮĶńĝĠŅħŋļĢňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮěŉĚŏĬƟĬıńĥĬŅėĬŒľƟĴňĪńĔļŃĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶ
ħŜŅĶĚĝňĺŇĨŒĬĻĨĺĶĶļĪňŗȮ21 ĪňŗĽŅĴŅĶĩĽƞĚŏĽĶŇĴėĺŅĴŏĕƟĴŐĕŖĚŒľƟĔńĭĽńĚėĴœħƟıĶƟŀĴŏĮƦĬėĬŏĔƞĚĪňŗĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŐĸŃıńĥĬŅĨĬŏŀĚœħƟĨƞŀŏĬŊŗŀĚĨĸŀħĝňĺŇĨȮĴŉėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅħŅĶŅĻŅĽĨĶƢȮĴňĻńĔĵĳŅıŒĬ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮŏıŊŗŀĵĔĶŃħńĭėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶĺŇěńĵħŅĶŅĻŅĽĨĶƢ
ĕŀĚĮĶŃŏĪĻœĪĵŒĬĶŃħńĭĽŅĔĸȮőħĵĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĺŇěńĵȮħŜŅŏĬŇĬĔŅĶ
ĳŅĵŒĨƟėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬĔŅĶĻŉĔļŅȮŐĸŃĽĩŅĭńĬĺŇěńĵħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĪńŘĚŒĬĮĶŃŏĪĻœĪĵ
ŐĸŃŒĬĨƞŅĚĮĶŃŏĪĻȮőħĵĴňľĬƞĺĵĚŅĬėĺŅĴĶƞĺĴĴŊŀľĸńĔėŊŀȮĽĩŅĭńĬĺŇěńĵħŅĶŅĻŅĽĨĶƢŐľƞĚĝŅĨŇȮ&ŀĚėƢĔŅĶĴľŅĝĬ'Ȯ 
ȮȮȮȮȮ/3,0ȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮ 
 ěŅĔĽĩŅĬĔŅĶĦƢŒĬĕƟŀȮ/0,/ȮŐĸŃȮ/0,0ȮĪŜŅŒľƟľĸńĔĽŌĨĶĮĶńĝĠŅħŋļĢňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ
&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮŏĬƟĬĔŅĶıńĥĬŅėĬŒľƟĴňĻńĔĵĳŅıĪŅĚĺŇĝŅĔŅĶįĸŇĨįĸĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıĪńŘĚ
ĶŃħńĭıŊŘĬģŅĬŐĸŃĮĶŃĵŋĔĨƢŒĬĽŅĕŅĨƞŅĚŕȮĔŅĶŒľƟĭĶŇĔŅĶĺŇĝŅĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐĔƞĽńĚėĴȮ
ıĶƟŀĴœĮĔńĭĔŅĶĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮěŉĚĴňėĺŅĴŏĔňŗĵĺĕƟŀĚőħĵĨĶĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬĪňŗĴŋƞĚŏĬƟĬĔŅĶŒľƟ
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ĔŅĶĻŉĔļŅȮĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĝńŘĬĽŌĚȮėĺĭėŌƞĔńĭĔŅĶĺŇěńĵŏıŊŗŀėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶĞŉŗĚĴňėŋĦĳŅı
ĨŅĴĴŅĨĶģŅĬĽŅĔĸȮŐĸŃŏĔŇħĮĶŃőĵĝĬƢŐĔƞĽńĚėĴŏĮƦĬĽƞĺĬĶĺĴȮŀńĬĬŜŅœĮĽŌƞĔŅĶıńĥĬŅĽŌƞėĺŅĴŏĮƦĬŏĸŇĻĪňŗĵńŗĚĵŊĬȮȮȮ 
/2,ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ/ľĸńĔĽŌĨĶŀŊŗĬȮĕŀĚĽĩŅĭńĬȮ 
/2,/ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬȮȮȮ 
 œĴƞĴň 
/2,0Ȯ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗŒľƟľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬħƟĺĵ 
 œĴƞĴň 
/2,1Ȯ ĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 
  œĴƞĴň 
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ľĴĺħĪňŗ2. ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

1. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
 /,/ȮĮĶńĝĠŅ 

ħŅĶŅĻŅĽĨĶƢŏĮƦĬĻŅĽĨĶƢĪňŗĴňĭĪĭŅĪĽŜŅėńĠŒĬĽńĚėĴĨńŘĚŐĨƞŀħňĨěĬĩŉĚĮƤěěŋĭńĬȮĝƞĺĵĽƞĚŏĽĶŇĴěŇĬĨĬŅĔŅĶ
ŐĸŃĔĶŃĨŋƟĬĔŅĶŏĶňĵĬĶŌƟȮőħĵŀŅĻńĵĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟħƟŅĬĲƕĽŇĔĽƢŐĸŃėĦŇĨĻŅĽĨĶƢȮŏĕƟŅĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮŏıŊŗŀĽńĚŏĔĨĔŅĶĦƢŐĸŃŏİƚŅĨŇħĨŅĴĮĶŅĔĢĔŅĶĦƢĪŅĚīĶĶĴĝŅĨŇȮŏıŊŗŀŒľƟ
ŏĔŇħėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬīĶĶĴĝŅĨŇŐĸŃĨńĺĨĬĕŀĚĴĬŋļĵƢȮőħĵľĸńĔĽŌĨĶěŃĴŋƞĚŏĬƟĬĔŅĶĺŇěńĵĽŌƞėĺŅĴŏĮƦĬŏĸŇĻ
ħƟŅĬħŅĶŅĻŅĽĨĶƢĕńŘĬĽŌĚŏıŊŗŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮŀĵƞŅĚĵńŗĚĵŊĬȮĔŜŅĸńĚėĬĪňŗ
ĴňĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴȮŏıŊŗŀĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻŐĸŃŏĮĸňŗĵĬŐĮĸĚőĸĔŒĬŀĬŅėĨŀĵƞŅĚ
ĵńŗĚĵŊĬħƟĺĵŐĬĺėŇħŒĬĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňŏıŊŗŀĔŅĶĻŉĔļŅĺŇĪĵŅĻŅĽĨĶƢĭĶŇĽŋĪīŇśȮŐĸŃıńĥĬŅ
ĭŋėĸŅĔĶĪňŗĴňĪńĔļŃĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶħŜŅĶĚĝňĺŇĨŒĬĻĨĺĶĶļĪňŗȮ0/ 
         1.2ȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗ 

1. ĴňėĺŅĴĶŌƟĸŉĔĞŉŘĚėĶŀĭėĸŋĴŏĬŊŘŀľŅĺŇĝŅħŅĶŅĻŅĽĨĶƢŒĬŐĕĬĚĨƞŅĚȮŕȮĴňėĺŅĴŏĝňŗĵĺĝŅĠĕńŘĬĽŌĚĪńŘĚ
ĪŅĚħƟŅĬĪķļġňȮĽńĚŏĔĨĔŅĶĦƢȮŐĸŃĮĢŇĭńĨŇȮĴňĔŅĶĪŜŅĺŇěńĵőħĵŒĝƟŀŋĮĔĶĦƢŏėĶŊŗŀĚĴŊŀĪňŗĪńĬĽĴńĵȮŏıŊŗŀŒľƟ
ŏĔŇħĚŅĬĺŇěńĵŒĬĶŃħńĭĽŅĔĸ 

2. ŏĮƦĬĬńĔħŅĶŅĻŅĽĨĶƢĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĺŇĝŅĔŅĶħƟŅĬħŅĶŅĻŅĽĨĶƢŏĪėőĬőĸĵňŐĸŃ
ĬĺńĨĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĶƞĺĴĔńĭĻŅĽĨĶƢĽŅĕŅŀŊŗĬȮŕȮĶŌƟěńĔĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňȮŏıŊŗŀĔŅĶĺŇěńĵŐĸŃĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟȮŐĸŃįĸŇĨĚŅĬĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĽńĚėĴ 

3. ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĨƞŀĺŇĝŅĝňıȮ 
0, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 
  ľĸńĔĽŌĨĶŐĭĭ1.1 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ&PLOs) 
1 ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĨĶŃľĬńĔŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňıŐĸŃėĺŅĴŏĮƦĬœĮŒĬĽńĚėĴŐĸŃőĸĔ
ŐĺħĸƟŀĴȮĴňĺŇĬńĵŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶŌƟĪŅĚħƟŅĬħŅĶŅ
ĻŅĽĨĶƢŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅįƞŅĬĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮĴňĪńĔļŃ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬĺŇĝŅĝňıŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĽŅĴŅĶĩŏĕƟŅŒěŒĬĺńĥĬīĶĶĴĪňŗ
ĨƞŅĚĔńĬŒĬŐĨƞĸŃĮĶŃŏĪĻįƞŅĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬĶŃľĺƞŅĚĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇĬńĔĻŉĔļŅĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚŕŒĬĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶ 

2 ĬńĔĻŉĔļŅŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵŐĸŃĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸįƞŅĬŏĪėőĬőĸĵňĽŊŗŀ
ĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴȮĬŜŅŏĽĬŀœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıįƞŅĬĔŅĶŒľƟĽńĴĴĬŅȮ
ĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵħŋļġňĬŇıĬīƢȮ 

3 ĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶœħƟȮ
ĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀĽŅīŅĶĦŃœħƟ 
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ľĸńĔĽŌĨĶŐĭĭ2.1 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ&PLOs) 
1 ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĨĶŃľĬńĔŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňıŐĸŃėĺŅĴŏĮƦĬœĮŒĬĽńĚėĴŐĸŃőĸĔ
ŐĺħĸƟŀĴȮĴňĺŇĬńĵŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶŌƟĪŅĚħƟŅĬħŅĶŅ
ĻŅĽĨĶƢŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅįƞŅĬĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮĴňĪńĔļŃ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬĺŇĝŅĝňıŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĽŅĴŅĶĩŏĕƟŅŒěŒĬĺńĥĬīĶĶĴĪňŗ
ĨƞŅĚĔńĬŒĬŐĨƞĸŃĮĶŃŏĪĻįƞŅĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬĶŃľĺƞŅĚĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇĬńĔĻŉĔļŅĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚŕŒĬĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶ 

2 ĬńĔĻŉĔļŅŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵŐĸŃĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸįƞŅĬŏĪėőĬőĸĵňĽŊŗŀ
ĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴȮĬŜŅŏĽĬŀœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıįƞŅĬĔŅĶŒľƟĽńĴĴĬŅȮ
ĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵħŋļġňıĬīƢȮ 

3 ĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶœħƟȮ
ĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀĽŅīŅĶĦŃœħƟ 

 ľĸńĔĽŌĨĶŐĭĭ2.2 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ&PLOs) 
1 ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĨĶŃľĬńĔŒĬěĶĶĵŅĭĶĶĦĺŇĝŅĝňıŐĸŃėĺŅĴŏĮƦĬœĮŒĬĽńĚėĴŐĸŃőĸĔ
ŐĺħĸƟŀĴȮĴňĺŇĬńĵŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶŌƟĪŅĚħƟŅĬħŅĶŅ
ĻŅĽĨĶƢŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅįƞŅĬĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮĴňĪńĔļŃ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬĺŇĝŅĝňıŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĽŅĴŅĶĩŏĕƟŅŒěŒĬĺńĥĬīĶĶĴĪňŗ
ĨƞŅĚĔńĬŒĬŐĨƞĸŃĮĶŃŏĪĻįƞŅĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬĶŃľĺƞŅĚĬńĔĻŉĔļŅĬŅĬŅĝŅĨŇ 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚŕŒĬĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶŏĕƟŅŒě
ĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵŐĸŃĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸįƞŅĬŏĪėőĬőĸĵňĽŊŗŀĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴȮĬŜŅŏĽĬŀœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıįƞŅĬĔŅĶŒľƟĽńĴĴĬŅ 

3 ĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵħŋļġňĬŇıĬīƢ 
4 ĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶœħƟȮ
ĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀĽŅīŅĶĦŃœħƟ 

1.   ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮ

QA ĕŀĚľĸńĔĽŌĨĶĶĺĴĳŅĵŒĬ 
5 ĮƖŒĬħƟŅĬėĺŅĴıŉĚıŀŒěȮ
ĳŅĺŃĔŅĶœħƟĚŅĬĕŀĚĭńĦĤŇĨȮ
ŐĸŃěŜŅĬĺĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶ
ĨňıŇĴıƢľĶŊŀŏįĵŐıĶƞ 

Á ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
Á ěŜŅĬĺĬĭĪėĺŅĴĪňŗĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ 
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ľĴĺħĪňŗȮ3. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ 
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
XȮĶŃĭĭĪĺŇĳŅė őħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 

  ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮȮ/3ȮȮĽńĮħŅľƢ  
Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module)  

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļ&ĳŅėķħŌĶƟŀĬ' 
Ä ĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
X œĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
 œĴƞĴň 
0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 

2.1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 Ã ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 

ÃȮŒĬŏĺĸŅĶŅĝĔŅĶ 
ÃȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

XȮĶŃĭĭĪĺŇĳŅė 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬĴŇĩŋĬŅĵĬȮĩŉĚŏħŊŀĬĨŋĸŅėĴ 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬıķĻěŇĔŅĵĬȮĩŉĚŏħŊŀĬĴňĬŅėĴ 
X ŒĬŏĺĸŅĶŅĝĔŅĶ 

 ÃȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ÃĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ(Module)  &ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 

 Ã ŒĬŏĺĸŅĶŅĝĔŅĶ 
       ÃȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 

 ľĸńĔĽŌĨĶȮŐĭĭȮ1.1    
 /, ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŏĶŊŗŀĚĔŅĶĶńĭĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 2.  ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
  ĮĶŃĵŋĔĨƢȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĪňŗĴňįĸĔŅĶŏĶňĵĬŒĬĕńŘĬħňȮœħƟŏĔĶħŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ3.5 ŐĸŃĴň 
  įĸĚŅĬĺŇěńĵŐĸŃĨňıŇĴıƢȮŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭ 
  ĽŅĔĸȮŏĝƞĬȮISI Web of Science ľĶŊŀȮSciFinder Scholar ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚőħĵŏĮƦĬįŌƟŐĨƞĚ 
  ĝŊŗŀŐĶĔȮȮ 
 3.  ĴňįĸĽŀĭĳŅļŅĨƞŅĚĮĶŃŏĪĻőħĵŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅ 
  ĺŇĝŅħŅĶŅĻŅĽĨĶƢ 
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  ľĸńĔĽŌĨĶȮŐĭĭȮ2.1 
 /,Ȯ ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĔŅĶĶńĭĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 0,Ȯ ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮȮȮ 
 ȮȮȮȮȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮȮ 
 3.  ĴňįĸĽŀĭĳŅļŅĨƞŅĚĮĶŃŏĪĻőħĵŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 4.  ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅ 
  ĺŇĝŅħŅĶŅĻŅĽĨĶƢ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ0,0 
 /,Ȯ ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĔŅĶĶńĭĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 0,Ȯ ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢ 
  ĮĶŃĵŋĔĨƢľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮȮĴňįĸĔŅĶŏĶňĵĬħňĴŅĔȮ&ĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħȮ 
  ľĸńĔĽŌĨĶȮœĴƞĨŗŜŅĔĺƞŅȮ1,3.'ȮľĶŊŀĔĶĦňĪňŗĴňįĸĔŅĶŏĶňĵĬħňȮ&ĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶȮ 
  œĴƞĨŗŜŅĔĺƞŅȮ1,..'ȮȮĴňıŊŘĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃĻńĔĵĳŅıŏıňĵĚıŀĪňŗěŃĪŜŅħŋļġňĬŇıĬīƢœħƟ 
 3.  ĴňįĸĽŀĭĳŅļŅĨƞŅĚĮĶŃŏĪĻőħĵŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 4.  ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅ 
  ĺŇĝŅħŅĶŅĻŅĽĨĶƢ 
0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 

 XȮȮėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
 X ȮėĺŅĴĶŌƟħƟŅĬėŀĴıŇĺŏĨŀĶƢœĴƞŏıňĵĚıŀ 
 XȮȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 

2.4ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
 XȮȮěńħĔŇěĔĶĶĴŏĽĶŇĴĪńĔļŃĳŅļŅŀńĚĔķļŒľƟĬńĔĻŉĔļŅŏĮƦĬĮĶŃěŜŅĪŋĔĮƖ 
 XȮȮěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
 X  ěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬ 
 ȮȮȮȮȮȮĴľŅĺŇĪĵŅĸńĵŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 
 XȮĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟėŜŅŐĬŃĬŜŅŐĔƞĬńĔĻŉĔļŅ 

   X ěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪŜŅĺŇěńĵ 
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0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 
ĮƖĔŅĶĻŉĔļŅ 2563 2564 2565 2566 2567 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ŐĭĭȮ1.1 &ĳŅėĮĔĨŇ'           
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 0  0  0  0  0  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 0  0  0  0  0  
ĝńŘĬĮƖĪňŗȮ0   0  0  0  0  
ĝńŘĬĮƖĪňŗȮ1     0  0  0  
 ĶĺĴ 0  2  4  4  4  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

     0  0  0 

Őĭĭ2.1&ĳŅėĮĔĨŇ'           
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 0  0  0  0  0  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 0  0  0  0  0  
ĝńŘĬĮƖĪňŗȮ0   0  0  0  0  
ĝńŘĬĮƖĪňŗȮ1     0  0  0  
 ĶĺĴ 0  2  4  4  4  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

     0  0  0 

Őĭĭ2.2Ȯ&ĳŅėĮĔĨŇ'           
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ /  /  /  /  /  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ /  /  /  /  /  
ĝńŘĬĮƖĪňŗȮ0   /  /  /  /  
ĝńŘĬĮƖĪňŗȮ1     /  /  /  
ĝńŘĬĮƖĪňŗȮ2       /  /  
 ĶĺĴ /  0  1  2  2  
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

       /  / 

4,ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
 1.ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦ3ĮƖőħĵěŜŅŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦ 

 

ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

0341 0342 0343 

ĚĭĮĶŃĴŅĦ

ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦŏĚŇĬ

ĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ

ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦŏĚŇĬ

ĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ

ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦȮŏĚŇĬ

ĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 12.,002,800 78,520,900 331,666,300 79,296,000 125,653,2.. 82,802,000 

ĺŇěńĵ  12,044,300  10,832,000  11,239,000 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ  17,085,300  30,561,400  30,648,400 

ĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ

ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

 450,000  470,000  510,000 
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ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

0341 0342 0343 

ĚĭĮĶŃĴŅĦ

ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦŏĚŇĬ

ĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ

ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦŏĚŇĬ

ĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ

ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦȮŏĚŇĬ

ĶŅĵœħƟ 

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ  4,894,500  5,119,000  5,250,000 

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 46,367,200 32,226,300 47,970,200 38,905,400  41,520,300 

ĶĺĴ 386,370,000 145,221,300 379,636,500 165,183,800 397,528,700 171,969,700 

ĶĺĴĪńŘĚĽŇŘĬ 531,591,300 544,820,300 569,498,400 

0'ȮėƞŅŒĝƟěƞŅĵŏĜĸňŗĵĨƞŀľńĺĬńĔĻŉĔļŅŒĬĔŅĶįĸŇĨĭńĦĤŇĨȮ&ĨĸŀħľĸńĔĽŌĨĶ' 
 ŐĭĭȮ/,/ȮȮȮȮ95,940 ĭŅĪȮŐĭĭȮ0,/ȮȮ88,380 ĭŅĪŐĭĭȮ0,0ȮȮȮ/05,920 ĭŅĪ 
0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 

X ŐĭĭĝńŘĬŏĶňĵĬ  
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 

      XȮŒĬĔĶĦňĴňŏľĨŋěŜŅŏĮƦĬěŃĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭŀŀĬœĸĬƢȮ 
2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 

1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337ȮȮȮ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ
ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅȮȮ 

1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
3.1 ľĸńĔĽŌĨĶȮ 
   3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨ  

 ľĸńĔĽŌĨĶŐĭĭȮ/,/ ěŜŅĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶ  26 ľĬƞĺĵĔŇĨ 
 ľĸńĔĽŌĨĶŐĭĭȮ0,/ȮȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 52 ľĬƞĺĵĔŇĨ 
 ľĸńĔĽŌĨĶŐĭĭȮ0,0ȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 75 ľĬƞĺĵĔŇĨ 
  3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶŐĭĭȮ1.1ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮ 
 ěŜŅĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶ 48  ľĬƞĺĵĔŇĨ 
Ĕ.  ĮĶŇĠĠŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
 226898     ħŋļġňĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
ĕ.   ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵȮȮȮ 
 /' įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ
įĸĚŅĬȮȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔ
ĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮőħĵĴňĝŊŗŀĕŀĚ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ 2 ŏĶŊŗŀĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, 
Q0, ľĶŊŀȮQ1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of Science 
 2) ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
 3) ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮ 
őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ĪŋĔĳŅėĔŅĶĻŉĔļŅ 
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ė.  ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ:   ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
      2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ:Ȯ-ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬŐĸŃįƞŅĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮ 
   ȮȮȮȮȮ00467/ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/Ȯ 
   ȮȮȮȮȮ004670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ0Ȯ 
   ȮȮȮȮȮ004671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 
   ŏıŊŗŀŏĽĬŀĚŅĬĺŇěńĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬ 
 ĔĶŃĭĺĬĺŇĝŅĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅȮȮȮȮȮ 
 ŐĬŃĬŜŅ 
Ě.   ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
 /'ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀȮȮ 
őėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
 0'ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟ
ĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
 3) ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ
ĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ (Comprehensive Examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀ 
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġň
ĬŇıĬīƢľĸńĔ 
ľĸńĔĽŌĨĶȮŐĭĭȮ2.1ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
 ěŜŅĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 54 ľĬƞĺĵĔŇĨ 
Ĕ.ȮȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮ /6 ľĬƞĺĵĔŇĨ
  1.ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮ /6 ľĬƞĺĵĔŇĨ 
  1.1 ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 16 ľĬƞĺĵĔŇĨ 
  1.1.1ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  Ȯ1 ľĬƞĺĵĔŇĨ 
 00467/Ȯ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ Ȯ/ ľĬƞĺĵĔŇĨ 
 004670 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ0 Ȯ/ ľĬƞĺĵĔŇĨ 
 004671 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 Ȯ/ ľĬƞĺĵĔŇĨ 
  1.1.2 ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ           œĴƞĬƟŀĵĔĺƞŅȮ  15    ľĬƞĺĵĔŇĨ 

  ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢȮŐĸŃ-ľĶŊŀŐĕĬĚĺŇĝŅĪňŗĴň
ėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢȮ ľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗ
ĮĶŉĔļŅħŋļġňĬŇıĬīƢȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ3 ľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĺŇĝŅŒĬĶŃħńĭȮ6..ȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨŅĴ
ĶŅĵĔŅĶħƟŅĬĸƞŅĚĬňŘȮ 
  226706  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ2  3  ľĬƞĺĵĔŇĨ 
  226707 ħŅĶŅĻŅĽĨĶƢĔŅŐĸŖĔĞň  3  ľĬƞĺĵĔŇĨ 
  226708 ĽĽŅĶĶŃľĺƞŅĚħŅĺķĔļƢ  3  ľĬƞĺĵĔŇĨ 
  226709 ĲƕĽŇĔĽƢĕŀĚĶŃĭĭĽŋĶŇĵŃ  3  ľĬƞĺĵĔŇĨ 
                   226710        ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 
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  226711   ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢıĸńĚĚŅĬĽŌĚȮ  3 ľĬƞĺĵĔŇĨ 
  226789 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃ  3 ľĬƞĺĵĔŇĨ 
    ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ 
  226801 ŏŀĔĳıĺŇĪĵŅ  1 ľĬƞĺĵĔŇĨ 
  0046.0 ėĺŅĴŏĽĩňĵĶĕŀĚħŅĺķĔļƢ  1 ľĬƞĺĵĔŇĨ 
  0046.1 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĚŅĬĺŇěńĵĪŅĚħŅĶŅĻŅĽĨĶƢ 1 ľĬƞĺĵĔŇĨ 
  0046.2 ĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚħŅĶŅĻŅĽĨĶƢ  1 ľĬƞĺĵĔŇĨ 
  0046.3 ıĸĻŅĽĨĶƢĕŀĚœľĸĕŀĚĔƠŅĞŒĬŀĺĔŅĻ  1 ľĬƞĺĵĔŇĨ 
  0046.6 ħŅĶŅĻŅĽĨĶƢĺŇĪĵŋ  1 ľĬƞĺĵĔŇĨ 
  0046.7 ĶńĚĽňėŀĽĴŇĔ  1 ľĬƞĺĵĔŇĨ 
  226889 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃ  3 ľĬƞĺĵĔŇĨ 
    ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĕńŘĬĽŌĚ 

ľĴŅĵŏľĨŋȮ8ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ĽŅĕŅĲƕĽŇĔĽƢȮ&0.5ź'ȮĽŅĕŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&0/5ź'ȮŐĸŃȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ&004ź' 

1.0ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ : ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅ 
      ŏĜıŅŃœħƟȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 0. 
ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ : ĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěŜŅŏĮƦĬ 

ĽŜŅľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬ
ĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ĕ. ĮĶŇĠĠŅĬŇıĬīƢ     36 ľĬƞĺĵĔŇĨ 
 004899  ħŋļġňĬŇıĬīƢ 34 ľĬƞĺĵĔŇĨ 
ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
     1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ -ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
                  2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ +œĴƞĴň+ 
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 /) įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ
įĸĚŅĬȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔ
ĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮQ1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of Science  őħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀ
ŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮ 
 0' ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚ
ĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 3) ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮ 
őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ĪŋĔĳŅėĔŅĶĻŉĔļŅ 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
 /' ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀȮȮ
őėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
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 0'Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟ
ĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
 3)  ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ
ĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ (Comprehensive Examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀ 
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġň
ĬŇıĬīƢľĸńĔ 
ľĸńĔĽŌĨĶȮŐĭĭȮ2.2  ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
 ěŜŅĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 75 ľĬƞĺĵĔŇĨ 
Ĕ.ȮȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮ 27 ľĬƞĺĵĔŇĨ 
 1.ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮ 27 ľĬƞĺĵĔŇĨ 
  1.1 ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 27 ľĬƞĺĵĔŇĨ 
  1.1.1ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  11 ľĬƞĺĵĔŇĨ 
 004701 ħŅĶŅĻŅĽĨĶƢȮěŅĔĮĶŃĺńĨŇĻŅĽĨĶƢĽŌƞŐĬĺľĬƟŅ Ȯ0 ľĬƞĺĵĔŇĨ 
 0045.3Ȯ ĲƕĽŇĔĽƢȮħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ/ Ȯ1 ľĬƞĺĵĔŇĨ 
 226710 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅ Ȯ1 ľĬƞĺĵĔŇĨ 
 00467/Ȯ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ Ȯ/ ľĬƞĺĵĔŇĨ 
 004670 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ0 Ȯ/ ľĬƞĺĵĔŇĨ 
 004671 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 Ȯ/ ľĬƞĺĵĔŇĨ 
 1.1.2 ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  œĴƞĬƟŀĵĔĺƞŅȮ  18 ľĬƞĺĵĔŇĨ 

   ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢȮŐĸŃ-ľĶŊŀŐĕĬĚĺŇĝŅ
ĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢȮ ľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗ
ĮĶŉĔļŅħŋļġňĬŇıĬīƢȮȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ1ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĺŇĝŅŒĬĶŃħńĭȮ6..ȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨŅĴ
ĶŅĵĔŅĶħƟŅĬĸƞŅĚĬňŘȮ 
 0045.0Ȯ ĔĸĻŅĽĨĶƢĪƟŀĚĲƚŅ 1 ľĬƞĺĵĔŇĨ 

  0045.1Ȯ ħŅĶŅĻŅĽĨĶƢĽńĚŏĔĨĔŅĶĦƢ 1 ľĬƞĺĵĔŇĨ 
  0045.2Ȯ ĺŇĪĵŅĻŅĽĨĶƢħŅĺŏėĶŅŃľƢ 1 ľĬƞĺĵĔŇĨ 

 226706  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ2 3  ľĬƞĺĵĔŇĨ 
 226707 ħŅĶŅĻŅĽĨĶƢĔŅŐĸŖĔĞň 3  ľĬƞĺĵĔŇĨ 
 226708 ĽĽŅĶĶŃľĺƞŅĚħŅĺķĔļƢ 3  ľĬƞĺĵĔŇĨ 
 226709 ĲƕĽŇĔĽƢĕŀĚĶŃĭĭĽŋĶŇĵŃ 3  ľĬƞĺĵĔŇĨ 
 226711   ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢıĸńĚĚŅĬĽŌĚȮ 3 ľĬƞĺĵĔŇĨ 
 226789 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃ 3 ľĬƞĺĵĔŇĨ 
  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ 
 226801 ŏŀĔĳıĺŇĪĵŅ 1 ľĬƞĺĵĔŇĨ 
 0046.0 ėĺŅĴŏĽĩňĵĶĕŀĚħŅĺķĔļƢ 1 ľĬƞĺĵĔŇĨ 
 0046.1 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĚŅĬĺŇěńĵĪŅĚħŅĶŅĻŅĽĨĶƢ 1 ľĬƞĺĵĔŇĨ 
 0046.2 ĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚħŅĶŅĻŅĽĨĶƢ 1 ľĬƞĺĵĔŇĨ 
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 0046.3 ıĸĻŅĽĨĶƢĕŀĚœľĸĕŀĚĔƠŅĞŒĬŀĺĔŅĻ 1 ľĬƞĺĵĔŇĨ 
 0046.6 ħŅĶŅĻŅĽĨĶƢĺŇĪĵŋ 1 ľĬƞĺĵĔŇĨ 
 0046.7 ĶńĚĽňėŀĽĴŇĔ 1 ľĬƞĺĵĔŇĨ 
 226889 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃ 3 ľĬƞĺĵĔŇĨ 
  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĕńŘĬĽŌĚ 
ľĴŅĵŏľĨŋȮ8ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĲƕĽŇĔĽƢȮ
&0.5ź'ȮĽŅĕŅĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢȮ&0/5ź'ȮŐĸŃȮĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ&004ź' 

1.0ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ : ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅ 
      ŏĜıŅŃœħƟȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ  
0. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ : ĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěŜŅŏĮƦĬ 

ĽŜŅľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬ
ĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ĕ. ĮĶŇĠĠŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
 004898  ħŋļġňĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
     1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
                  2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ +œĴƞĴň+ 
Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 /) įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ
įĸĚŅĬȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔ
ĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review) ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮőħĵĴňĝŊŗŀĕŀĚ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵĪńŘĚȮ0ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮ
Q1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of Science 
 0' ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ 
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 3) ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮ 
őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ĪŋĔĳŅėĔŅĶĻŉĔļŅ 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
 /' ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀȮȮ
őėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
 0'Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟ
ĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ 1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
 1'Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ
ĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ (Comprehensive Examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀ 
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġň
ĬŇıĬīƢľĸńĔ 
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Type 1.1  8ȮȮQrsbclrȮugrfȮK_qrcpŲqȮbcepccȮȮȮȮȮȮȮ   
 Degree Requirements   48 credits 
A. Thesis 48 credits 
 226898      Doctoral Thesis 48 credits 
B.  Academic activities   
 1) The whole or part of the thesis must be published/accepted for publication in an 
international journal with peer review of at least two papers which is accepted in 
astronomy program. Moreover, at least two papers must have stubclrqŲqȮl_kcȮ_qȮrfcȮdgpqrȮ
author. At least one paper is needed to be listed in Q1, Q2, orQ3 international data based, 
referring to the Web of Science. 
 0) A student must present at least one presentation on the topic related to his/her 
thesis at international meeting(s).  
 1) A student has to report thesis progression with approval of the Chairman of the 
Graduate Study Committee to the Graduate School every semester. 
C. Non-credit course  
 1.  Graduate School requirement  :    a foreign language 
 2,ȮȮNpmep_kŲqȮpcosgpckclrȮȮ : - Students must register and pass in seminar courses  
                            226891  Ph.D. Seminar in Astronomy 1 
         226892  Ph.D. Seminar in Astronomy 2 
        226893  Ph.D. Seminar in Astronomy 3 
      - A student who is deficient in basic background              
                                                       must  register courses recommended by the              
                                                       graduate program administrative committee. 
D. Qualifying Examination 
 1) A student must complete a qualifying examination to show his/her ability  before 
presenting a thesis proposal. 
 2) An unsuccessful examinee may take re-examination within the following regular  
semester. 
 3) An unsuccessful examinee may be rp_lqdcppcbȮrmȮK_qrcpŲqȮBcepccȮqrsbgcqȮugrfȮ
theapproval of the Graduate Program Administrative Committee. 
E.  Comprehensive examination  
 Having submitted a request form to the Graduate School, approved by thesis advisor 
or major thesis advisor, a student must then pass a comprehensive examination. 
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Type 2.18ȮQrsbclrȮugrfȮK_qrcpŲqȮbcepcc 
Degree Requirements                             a minimum of 54 credits 
A.  Coursework   a minimum of  18 credits 
      1. Graduate courses  a minimum of  18  credits 
          1.1  Field of Specialization a minimum of  18  credits 
       1.1.1  Required courses  3 credits  
  226891 Ph.D. Seminar in Astronomy 1  Ȯ/ credit 
  226892 Ph.D. Seminar in Astronomy 2  Ȯ/ credit 
  226893 Ph.D. Seminar in Astronomy 3  Ȯ/ credit 
      1.1.2 Elective courses a minimum of /3 credits   
  A student may select any graduate courses in the field of thesis research 
interest and other closely related fields or other courses with a recommendation and an 
approval from the thesis advisory committee. At least 3 credits of which must be from 800 
level courses. Select courses from the following.  
 226706  Stellar Astrophysics 2 3 credits 
 226707 Galactic Astronomy 3 credits 
 226708 Interstellar Medium 3  credits 
 226709 Physicsof Solar System 3  credits 
 226710         Computational Astrophysics 1ȮȮȮȮcredits 
 226711   High-energy Astrophysics 3 credits 
 226789 Selected Topics in Astronomy and Astrophysics 3  credits 
 226801 Cosmology 1 credits 
 0046.0 Stellar Stability 1 credits 
 0046.1 Advanced Techniques for Astronomical  1 credits 
  Research  
 0046.2 Astronomical Spectroscopy 1 credits 
 0046.3 Cosmic Gas Dynamics 1 credits 
 0046.6 Radio Astronomy 1 credits 
 0046.7 Cosmic Rays 1 credits  
 226889 Advanced Selected Topics in Astronomy and 3 credits 
  Astrophysics 

Note : Course in the field of specilization are courses in graduate level in Physics 
&0.5ź'*Ȯ?nnjgcbȮNfwqgaqȮ&0/5ź'*Ȯ_lbȮ?qrpmlmkwȮ&004ź', 

       1.2 Other courses :The student may enroll other graduate course(s) under the           
                                  agreement of advisor.   
    2. Advanced undergraduate courses : In case the student lacks some basic knowledge,     
                                                         which is necessary for the education, the student      
                                                         must enroll some advanced undergraduate        
                                                         course(s) under the recommendation of program     
                                                         administrative committee.  
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B.   Thesis                                                                                              36 credits 
 226899    Doctoral Thesis                                                    36 credits 
C.    Non-credit courses 
 1.   Graduate School requirement - a foreign language 
 2.   Program requirement - None- 
D.   Academic activities 
 1) The whole or part of the thesis must be published/accepted for publication in 
an international journal with peer review of at least one paper which is accepted in 
_qrpmlmkwȮnpmep_k,ȮKmpcmtcp*Ȯ_rȮjc_qrȮmlcȮn_ncpȮksqrȮf_tcȮqrsbclrqŲqȮl_kcȮ_qȮrfcȮdgpqrȮ
author, while the paper is needed to be listed in Q1, Q2, orQ3 international data based, 
referring to the Web of Science. 
 2) A student must present at least one presentation on the topic related to his/her 
thesis at international meeting(s).  
 3) A student has to report thesis progression with approval of the Chairman of the 
Graduate Study Committee to the Graduate School every semester. 
E.    Qualifying Examination 
 1) A student must complete a qualifying examination to show his/her ability before 
presenting a thesis proposal. 
 2) An unsuccessful examinee may take re-examination within the following regular 
semester. 
 3) An slqsaacqqdsjȮcv_kglccȮk_wȮ`cȮrp_lqdcppcbȮrmȮK_qrcpŲqȮBcepccȮqrsbgcqȮugrfȮ
theapproval of the Graduate Program Administrative Committee. 
F.  Comprehensive examination  
 Having submitted a request form to the Graduate School, approved by thesis advisor 
or major thesis advisor, a student must then pass a comprehensive examination. 
Type 2.28ȮQrsbclrȮugrfȮ@_afcjmpŲqȮBcepcc 
Degree Requirements  a minimum of 75 credits 
A.  Coursework   a minimum of  27 credits 
      1. Graduate courses  a minimum of  27 credits 
          1.1  Field of Specialization a minimum of  27 credits 
       1.1.1  Required courses  11 credits 

 226701 Astronomy: from history to frontier 2 credits 
 226705   Stellar Astrophysics 1   3 credits 

    226710 Computational Astrophysics  ȮȮȮȮȮȮȮȮȮȮ1 credits 
 226891 Ph.D. Seminar in Astronomy 1   1 credit 
 226892 Ph.D. Seminar in Astronomy 2   1 credit 
 226893 Ph.D. Seminar in Astronomy 3   1 credit 

  1.1.2 Elective courses a minimum of /6 credits   
   A student may select any graduate courses in the field of thesis research 
interest and other closely related fields or other courses with a recommendation and an 
approval from the thesis advisory committee. At least 1Ȯcredits of which must be from 800 
level courses. Select courses from the following. 
 226702 Celestial Mechanics   3   credits 
 226703   Observational Astronomy   1 credits 
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 226704   Planetary Science  3 credits 
 226706  Stellar Astrophysics 2  3  credits 
 226707 Galactic Astronomy  3  credits 
 226708 Interstellar Medium  3  credits 
 226709 Physicsof Solar System  3  credits 
 226711   High-energy Astrophysics  3 credits 
 226789 Selected Topics in Astronomy and Astrophysics  3  credits 
 226801 Cosmology  1 credits 
 0046.0 Stellar Stability  1 credits 
 0046.1 Advanced Techniques for Astronomical   1 credits 
  Research  
 0046.2 Astronomical Spectroscopy  1 credits 
 0046.3 Cosmic Gas Dynamics  1 credits 
 0046.6 Radio Astronomy  1 credits 
 0046.7 Cosmic Rays  1 credits  
 226889 Advanced Selected Topics in Astronomy and  3 credits 
         Astrophysics 

Note : Course in the field of specilization are courses in graduate level in Physics 
&0.5ź'*Ȯ?nnjgcbȮNfwqgaqȮ&0/5ź'*Ȯ_lbȮ?qrpmlmkwȮ&004ź', 

       1.2 Other courses :The student may enroll other graduate course(s) under the           
                                  agreement of advisor.   
    2. Advanced undergraduate courses : In case the student lacks some basic knowledge,     
                                                         which is necessary for the education, the student      
                                                         must enroll some advanced undergraduate        
                                                         course(s) under the recommendation of program     
                                                         administrative committee.  
B.   Thesis                                                                                        48  credits 
  226898    Doctoral Thesis  48  credits 
C.    Non-credit courses 
 1.   Graduate School requirement - a foreign language 
 2.   Program requirement                 - None- 
D.  Academic activities 
 1) The whole or part of the thesis must be published/accepted for publication in 
an international journal with peer review of at least two papers which is accepted in 
astronomy program.  Moreover, at least two n_ncpqȮksqrȮf_tcȮqrsbclrqŲqȮl_kcȮ_qȮrfcȮdgpqrȮ
author. Both papers are needed to be listed in Q1, Q2, orQ3 international data based, 
referring to the Web of Science. 
 2) A student must present at least one presentation on the topic related to his/her 
thesis at international meeting(s).  
 3) A student has to report thesis progression with approval of the Chairman of the 
Graduate Study Committee to the Graduate School every semester. 
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E.  Qualifying Examination 
 1) A student must complete a qualifying examination to show his/her ability before 
presenting a thesis proposal. 
 2) An unsuccessful examinee may take re-examination within the following regular 
semester. 
 3) ?lȮslqsaacqqdsjȮcv_kglccȮk_wȮ`cȮrp_lqdcppcbȮrmȮK_qrcpŲqȮBcepccȮqrsbgcqȮugrfȮ
theapproval of the Graduate Program Administrative Committee. 
F.  Comprehensive examination  
 Having submitted a request form to the Graduate School, approved by thesis advisor 
or major thesis advisor, a student must then pass a comprehensive examination. 
3.1.3 ĔĶŃĭĺĬĺŇĝŅ 
&/'ȮľĴĺħĺŇĝŅĭńĚėńĭ        ľĬƞĺĵĔŇĨ 
 226701 ħŅĶŅĻŅĽĨĶƢȮěŅĔĮĶŃĺńĨŇĻŅĽĨĶƢĽŌƞŐĬĺľĬƟŅ 2(2-0-4)  
  (Astronomy: from History to frontier) 
 004705  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ1 1&1-.-4' 
  (Stellar Astrophysics /)  
 226710 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅ [ĽŜŅľĶńĭŐĭĭȮ0,0] 1&1-.-4' 
  (Computational Astrophysics)  
 226891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ /(1-0-2) 
  (Ph.D. Seminar in Astronomy 1) 
 226892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ2 /(1-0-2) 
  (Ph.D. Seminar in Astronomy 2) 
 226893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ3 /(1-0-2) 
  (Ph.D. Seminar in Astronomy 3) 
&0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
 226702  ĔĸĻŅĽĨĶƢĪƟŀĚĲƚŅ 1&1-.-4' 
  (Celestial Mechanics) 
 226703 ħŅĶŅĻŅĽĨĶƢĽńĚŏĔĨĔŅĶĦƢ 1&1-.-4' 
  (Observational Astronomy) 
 226704  ĺŇĪĵŅĻŅĽĨĶƢħŅĺŏėĶŅŃľƢ 1&1-.-4' 
  (Planetary Science) 
 226706  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ2 1&1-.-4' 
  (Stellar Astrophysics 0)  
 226707  ħŅĶŅĻŅĽĨĶƢĔŅŐĸŖĔĞň 1&1-.-4' 
  (Galactic Astronomy)  
 226708  ĽĽŅĶĶŃľĺƞŅĚħŅĺķĔļƢ 1&1-.-4' 
  (Interstellar Medium)  
 226709  ĲƕĽŇĔĽƢĕŀĚĶŃĭĭĽŋĶŇĵŃȮ 1&1-.-4' 
  (Physicsof Solar System)  
 226710  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅ [ĽŜŅľĶńĭŐĭĭȮ0,1] 1&1-.-4' 
  (Computational Astrophysics)  
 226711 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢıĸńĚĚŅĬĽŌĚȮ 1&1-.-4' 
  (High-energy Astrophysics) 
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 226787 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ 1&1-.-4' 
  (Selected Topics in Astronomy and Astrophysics) 
 226801 ŏŀĔĳıĺŇĪĵŅ 1&1-.-4' 
  (Cosmology) 
 226802 ėĺŅĴŏĽĩňĵĶĕŀĚħŅĺķĔļƢ 1&1-.-4' 
  (Stellar Stability) 
 226803 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĚŅĬĺŇěńĵĪŅĚħŅĶŅĻŅĽĨĶƢ 1&1-.-4' 

 (Advanced Techniques for Astronomical Research)  
 226804 ĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚħŅĶŅĻŅĽĨĶƢ 1&1-.-4' 

 (Astronomical Spectroscopy)  
 226805 ıĸĻŅĽĨĶƢĕŀĚœľĸĕŀĚĔƠŅĞŒĬŀĺĔŅĻ 1&1-.-4' 

 (Cosmic Gas Dynamics)  
 0046.6 ȮȮȮȮħŅĶŅĻŅĽĨĶƢĺŇĪĵŋȮȮ           1&1-.-4' 
      (Radio Astronomy) 
 0046.7 ȮȮȮĶńĚĽňėŀĽĴŇĔ  ȮȮȮȮȮȮȮȮȮȮ1&1-.-4' 
     (Cosmic Rays)   
 226889    ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ 1&1-.-4' 

 ĕńŘĬĽŌĚȮ(Advanced Selected Topics in Astronomy and Astrophysics) 
&1'ȮȮľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
   -œĴƞĴň- 
 (4)  ľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 

226898 ȮħŋļġňĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
     (Doctoral Thesis)  

226899  ȮȮȮħŋļġňĬŇıĬīƢ      36 ľĬƞĺĵĔŇĨ 
  ȮȮȮ(Doctoral Thesis)  
ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅȮȮŏĝƞĬ 
ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔŜŅľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮȮľĸńĔȮȮħńĚĨƞŀœĮĬňŘ 
 /, ŏĸĕȮ1ȮĨńĺŐĶĔȮȮŐĽħĚĩŉĚȮėĦŃȮȮŐĸŃĳŅėĺŇĝŅ/ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
 0, ŏĸĕľĸńĔĶƟŀĵȮȮȮŐĽħĚĩŉĚȮȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 1, ŏĸĕľĸńĔĽŇĭȮȮȮȮȮŐĽħĚĩŉĚȮȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 
 2, ŏĸĕľĸńĔľĬƞĺĵȮȮŐĽħĚĩŉĚȮȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ 
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 1,/,2ȮŐįĬĔŅĶĻŉĔļŅ 
  1,/,2,/ȮȮŐĭĭȮ/,/ 

ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ

ĴľŅĺŇĪĵŅĸńĵ 
- 226898  ħŋļġňĬŇıĬīƢ 12 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ - 226891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔ 
ĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ 

- 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ -    
 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ -    
 ĶĺĴ -  ĶĺĴ 12 
 

ĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

226898  ħŋļġňĬŇıĬīƢ 12 226898  ħŋļġňĬŇıĬīƢ 12 
226892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔ 

ĪŅĚħŅĶŅĻŅĽĨĶƢȮ2 
-    

 ĶĺĴ 12  ĶĺĴ 12 
 

ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

226898  ħŋļġňĬŇıĬīƢ 12  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 

- 

226893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔ 
ĪŅĚħŅĶŅĻŅĽĨĶƢȮ3 

-  ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 

    ĽŀĭħŋļġňĬŇıĬīƢ - 
 ĶĺĴ 12  ĶĺĴ - 

 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ26ȮľĬƞĺĵĔŇĨ 
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 1,/,2,2ȮŐĭĭȮ0.1 
ĮƖĪňŗȮ/ȮȮȮ 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵ
ĔŇĨ 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

 ĺŇĝŅŏĸŊŀĔ 9 22689/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔ 
ĪŅĚħŅĶŅĻŅĽĨĶƢ 1 

1 

    ĺŇĝŅŏĸŊŀĔ 6 
    ĽŀĭĺńħėŋĦĽĴĭńĨŇ - 
    ĽŀĭįƞŅĬŏĚŊŗŀĬœĕ

ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
- 

    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 
      
 ĶĺĴ 9  ĶĺĴ 7 
 

ĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵ

ĔŇĨ 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

226890 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔ 
ĪŅĚħŅĶŅĻŅĽĨĶƢ2 

1 206899   ħŋļġňĬŇıĬīƢ 9 

206899   ħŋļġňĬŇıĬīƢ 7    
 ĶĺĴ 10  ĶĺĴ 9 
 

ĮƖĪňŗȮ1 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵ
ĔŇĨ 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

206899   ħŋļġňĬŇıĬīƢ 9 206899   ħŋļġňĬŇıĬīƢ 9 
226891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔ 

ĪŅĚħŅĶŅĻŅĽĨĶƢ 3 
1  ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 

    ĽŀĭħŋļġňĬŇıĬīƢ - 
 ĶĺĴ 10  ĶĺĴ 9 

 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮȮ32ȮľĬƞĺĵĔŇĨ 
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 1,/,2,3ȮŐĭĭȮ0.2 
ĮƖĪňŗȮ/Ȯ 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
226701 ħŅĶŅĻŅĽĨĶƢȮěŅĔĮĶŃĺńĨŇĻŅĽĨĶƢ 

ĽŌƞŐĬĺľĬƟŅ 
2  ĺŇĝŅŏĸŊŀĔ 7 

226705 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ1 3  ĽŀĭĺńħėŋĦĽĴĭńĨŇ - 
0045/. ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅ 3  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕ

ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
- 

    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 

 ĶĺĴ 8  ĶĺĴ 9 
ĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 ĺŇĝŅŏĸŊŀĔ 6  ĺŇĝŅŏĸŊŀĔ 3 
226891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔ 

ĪŅĚħŅĶŅĻŅĽĨĶƢ/ 
1 226898 ħŋļġňĬŇıĬīƢ 8 

226898 ħŋļġňĬŇıĬīƢ 8    
 ĶĺĴ 15  ĶĺĴ // 

ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

226890 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔ 
ĪŅĚħŅĶŅĻŅĽĨĶƢ0 

1 226898 ħŋļġňĬŇıĬīƢ 8 

226898 ħŋļġňĬŇıĬīƢ 8    
 ĶĺĴ 9  ĶĺĴ 8 

ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

226898 ħŋļġňĬŇıĬīƢ 8 226898 ħŋļġňĬŇıĬīƢ 8 
226891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔ 

ĪŅĚħŅĶŅĻŅĽĨĶƢ1 
1  ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 

    ĽŀĭħŋļġňĬŇıĬīƢ - 
 ĶĺĴ 9  ĶĺĴ 8 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ  75ȮľĬƞĺĵĔŇĨ 
1,/,3ȮėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 

  ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 
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3.0ȮĝŊŗŀȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 

3.2.1  ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ/ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ/ŀŅěŅĶĵƢįŌƟĽŀĬ 

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

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěŜŅĬĺĬ 
įĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴ 
&ěŜŅĬĺĬŏĶŊŗŀĚ 
ŒĬĶŃĵŃȮ3ȮĮƖ 
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀ 
ĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
1 ĶĻ,ħĶ,ĺŇŏĝňĵĶȮȮȮœĔĶĺńĥĬĺĚĻƢ( 

 
Ph.D. (Astrophysics), Liverpool John Moores Univ., UK., 
2009 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0321 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2533 

9 14 9 14 /1&6' 

2 įĻ,ħĶ,ĻŇĶŅĴŅĻȮȮőĔĴĸěŇĬħŅ( 
 

Ph.D. (Astronomy), Univ. of Canterbury, New Zealand, 
2008 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0323 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ0321 

7 10 7 10 03&/4' 
  

3 įĻ,ħĶ,ĽŋĺŇĝŅȮȮȮĺĶĶĦĺŇŏĝňĵĶ( 
 

Ph.D. (Astronomy), Boston Univ., USA., 201/ 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ',ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,Ȯ0322 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ032/ 

7 3 7 3 00(/4) 

4 ŀ,ħĶ,ĺĶŅĳĶĦƢȮȮĬńĬĪŇĵĔŋĸ 
 

ĺĪ,ħ, (ĲƕĽŇĔĽƢȮľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ), ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0335 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 0327 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ, 0324 

9 12 9 12 10(5) 

5 ŀ,ħĶ,ĬķıĬīƢȮȮĜńĨĶŅĳŇĭŅĸ Ph.D. (Physics), Univ. of Maryland, College Park, USA., 
0./0 
B.S. (Physics), Syracuse University, USA., 0... 

14 10 14 14 12(4) 

4 įĻ,ħĶ,ĽŋěŇĨĶŅĶńĨĬƢěŇĶŅĬŋĔŌĸ 
 

Ph.D. (Environmental Sciences), Univ. of East Anglia, UK., 
2011 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0325 
ĺĪ,ĭ,&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0322 

17 5 17 5 6(6) 

7 įĻ,ħĶ,ȮŀńěĜĶŅȮȮĮƤĠĠŅȮȮ 
ŏěĶŇĠěŇĨĨŇĝńĵ 

Ph.D. (Physics), Case Western Reserve University, USA, 
2014 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ033. 

19 3 19 3 26&12' 

8 ŀ,ħĶ,ŏĝŇħĻńĔħŇśȮȮȮȮŐĞƞĸň Ph.D. (Physics), Univ. of Leeds, UK., 1999 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0316 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0314 

11 16 11 16 12(4) 

9 įĻ,ħĶ,ıĶĶńĨĬƢȮȮȮĺńĥĬĔĽŇĺŇĝĝƢ Ph.D. (Physics Education), Oregon State Univ., USA, 2005 
B.A. (Physics), Lehigh Univ., USA,1998 

14 11 14 11 17(7) 

10 ĶĻ,ħĶ,ĵĚĵŋĪīȮȮŏľĸƞŅĻŇĶŇĩŅĺĶ Ph.D. (Physics), The University of Warwick, UK, 2004 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2541 

8 18 5 21 161(40) 

11 ħĶ,ĻĶńĦĵƢȮȮȮőĮļĵŃěŇĬħŅ(( Ph.D. (Polymer Science), University of Bradford, U.K., /77. 
M.Sc. (Polymer Science & Technology), University of 
Manchester Institute of Science and Technology, UK, 1986 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2507 

- - - 1 40(20) 



26 

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

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěŜŅĬĺĬ 
įĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴ 
&ěŜŅĬĺĬŏĶŊŗŀĚ 
ŒĬĶŃĵŃȮ3ȮĮƖ 
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀ 
ĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
12 ħĶ,ŀŋŏĪĬȮŐĽĺĚĺŇĪĵƢ(( Ph.D. (Physics), University of Durham, U.K., 0./0 

B,Sc,,M.Sc. (Physics), University of Cambridge, UK, 2006 
- - - 4.5 1.(12) 

13 ħĶ,ıķĪīŇśȮŏěĶŇĠěŇĨĨŇĝńĵ(( Ph.D. (Astronomy & Astrophysics), University of 
Manchester, U.K., 0./1 
M.Sc. (Astronomy & Astrophysics), University of 
Manchester, UK, 2005 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0348 

- - - 2,3 10(7) 

14 ħĶ,ĻŋĳĝńĵȮŀŅĺŇıńĬīƢ(( Ph.D. (Astronomy & Astrophysics), University of 
Manchester, U.K., 0./4 
M.Sc. (Astronomy & Astrophysics), University of 
Manchester, UK, 0./0 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0331 

- - - 2,3 6(5) 

13 Dr.David Mkrtichian(( Ph.D. (Astrophysics & Radio-astronomy), Odessa State 
University, Ukraine, 1993 
B,Sc,Ȯ&Astronomy', Odessa State University, Ukraine, 1981 

- - - 1 60(00) 

14 Dr.Christophe Buisset(( Ph.D. (Science of the Universe), Nice-Sophia Antipolis 
University, France, 2007 
B,Sc,, M.Sc. (Optical Engineering), Institut d'Optique 
Graduate School, France, 2004 

- - - 2,3 33(1/) 

15 ħĶ,ĔŇĨŇĵŅĬňȮȮŀŅļŅĬŀĔ(( ĮĶ,ħ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 0331 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 0327 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ', ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2542 

- - - 1 10(6) 

16 ħĶ,ĪĺŇěĶńĽȮȮĽŅőĶĝĽĔŋĸĝńĵ** Ph,D, (Astrophysics), Yunnan National Astronomical 
Observatory, Chinese Academy of Science, P.R.China, 
2019 
ĺĪ ,ĭ'Ȯ,ĲƕĽŇĔĽƢȮ*& ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ*2546 

- - - 1 13(6) 

 
ľĴŅĵŏľĨŋ :/,Ȯ(ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
 2. ** ľĴŅĵĩŉĚŀŅěŅĶĵƢĽńĚĔńħĽĩŅĭńĬĺŇěńĵħŅĶŅĻŅĽĨĶƢŐľƞĚĝŅĨŇȮ&ĽĩŅĭńĬĶƞĺĴįĸŇĨ' 

 3. ŀŅěŅĶĵƢĸŜŅħńĭĪňŗȮ1-Ȯ/6ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
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3.2.2 ŀŅěŅĶĵƢıŇŏĻļěŜŅĬĺĬȮ/ȮĪƞŅĬ 

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

ľĬƞĺĵĚŅĬĨƟĬĽńĚĔńħ 
ěŜŅĬĺĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶȮ 

&ŒĬĶŃĵŃȮ3ȮĮƖĸƞŅĽŋħ' 

1. Prof.Dr.David Ruffolo Ph.D. (Physics), University of Chicago,  
U.S.A., 1991 
B.S. &Physics',University of Cincinnati,  
U.S.A., /763Ȯ 

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 102(/6) 

4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
œĴƞĴň 

3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
 5.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀȮ 

 ŏĬŊŘŀľŅĚŅĬĺŇěńĵȮ&ħŋļġňĬŇıĬīƢ'ȮȮĪňŗĬńĔĻŉĔļŅĽĬŒěĪŜŅŏĮƦĬĚŅĬĺŇěńĵĪňŗĴňĪķļġňıŊŘĬģŅĬĪŅĚħŅĶŅĻŅĽĨĶƢ
ĶŀĚĶńĭȮŀŅěŏĬƟĬĔŅĶĻŉĔļŅŐĸŃȮ-ľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŀŅěŏĬƟĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĪŅĚĔŅĶĻŉĔļŅȮľĶŊŀŀŅě
ŏĬƟĬĔŅĶŀŀĔŐĭĭĽĶƟŅĚĽŇŗĚĮĶŃħŇļģƢȮŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀĪňŗĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢœħƟĪńŘĚĪŅĚĨĶĚŐĸŃĪŅĚŀƟŀĴ 
3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 

 -ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňıŊŘĬģŅĬĕŀĚĺŇĝŅħŅĶŅĻŅĽĨĶƢŏĮƦĬŀĵƞŅĚħň 
 - ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěȮŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚħŅĶŅĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ŏĬŊŘŀľŅĚŅĬĺŇěńĵȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭ
ĔŅĶŐĔƟœĕĮƤĠľŅȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅħŅĶŅ
ĻŅĽĨĶƢȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

-ĬńĔĻŉĔļŅĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮ
ĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟ
ŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮ 

-ĬńĔĻŉĔļŅĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

- ĬńĔĻŉĔļŅĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟ
ĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
3,1ȮĝƞĺĚŏĺĸŅȮ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨ 36 ľĬƞĺĵĔŇĨȮŒĝƟŏĺĸŅȮ2 ĮƖȮ&ŐĭĭȮ0,/' 
 ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĝńŘĬĮƖĪňŗȮ0Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ĝńŘĬĮƖĪňŗȮ1 

 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 48 ľĬƞĺĵĔŇĨȮŒĝƟŏĺĸŅȮ2 ů 3 ĮƖȮ 
ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĝńŘĬĮƖĪňŗȮ/Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĝńŘĬĮƖĪňŗȮ1Ȯ&ŐĭĭȮ/,/' 
ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĝńŘĬĮƖĪňŗȮ0Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĝńŘĬĮƖĪňŗȮ2Ȯ&ŐĭĭȮ0,0' 

5.4 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
   ŐĭĭȮ/,/ȮŐĸŃȮŐĭĭȮ0,2  48ȮľĬƞĺĵĔŇĨ 
   ŐĭĭȮ0,/Ȯ  14ȮľĬƞĺĵĔŇĨ 
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3,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮ 
-ȮėĦŅěŅĶĵƢĪňŗĽŀĬŒĬľĸńĔĽŌĨĶěńħŏĨĶňĵĴŐĬĺĪŅĚĺŇěńĵĪňŗľĸńĔĽŌĨĶĴňĻńĔĵĳŅıŐĸŃ/ľĶŊŀŏĮƦĬŏĶŊŗŀĚĪňŗ

ŏĝŊŗŀĴőĵĚĔńĭĚŅĬĺŇěńĵĕŀĚėĦŅěŅĶĵƢĪňŗĽŀĬŒĬľĸńĔĽŌĨĶȮįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮ 

-ȮĬńĔĻŉĔļŅŏĸŊŀĔľńĺĕƟŀĺŇěńĵŐĸŃĬŜŅŐĬĺĪŅĚħńĚĔĸƞŅĺœĮĻŉĔļŅȮėƟĬėĺƟŅŒĬĶŅĵĸŃŏŀňĵħĳŅĵŒĨƟėŜŅŐĬŃĬŜŅ
ŐĸŃŒľƟėŜŅĮĶŉĔļŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŏıŊŗŀěńħĪŜŅŏĮƦĬőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

-ȮŏĴŊŗŀĬńĔĻŉĔļŅįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮŐĸŃĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴĕƟŀĔŜŅľĬħŐĸƟĺȮěŉĚěŃĴň
ĽŇĪīŇŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟȮ 

-ȮĬńĔĻŉĔļŅŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮĝŊŗŀŏĶŊŗŀĚȮľĸńĔĔŅĶȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚȮĪĺĬ
ĽŀĭŏŀĔĽŅĶĺŇĝŅĔŅĶȮĺńĨĩŋĮĶŃĽĚėƢȮĮĶŃőĵĝĬƢĪńŘĚĪŅĚħƟŅĬĪķļġňŐĸŃ-ľĶŊŀĮĶŃĵŋĔĨƢȮŐįĬĔŅĶŐĸŃĕŀĭŏĕĨĔŅĶ
ĪŜŅĺŇěńĵȮĝƞĺĚŏĺĸŅĪŜŅĺŇěńĵŐĸŃŏŀĔĽŅĶŀƟŅĚŀŇĚȮĪńŘĚĬňŘőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢħńĚĔĸƞŅĺȮĨƟŀĚįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔ
ĮĶŃīŅĬĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅŐĸŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅȮȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ
ĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃłȮĨŅĴĸŜŅħńĭ 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸȮ 

 ŏĴŊŗŀĬńĔĻŉĔļŅĪŜŅħŋļġňĬŇıĬīƢŐĸƟĺĨƟŀĚěńħĪŜŅŏĮƦĬĶŌĮŏĸƞĴĪňŗĽĴĭŌĶĦƢĨŅĴĕƟŀĔŜŅľĬħĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
ĔŅĶěńħĽŀĭěŃħŜŅŏĬŇĬĔŅĶľĸńĚěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅŏľŖĬĝŀĭŒľƟĽŀĭœħƟȮĪńŘĚĬňŘ
ĬńĔĻŉĔļŅĨƟŀĚĽƞĚĶŌĮŏĸƞĴħŋļġňĬŇıĬīƢħńĚĔĸƞŅĺŏĽĬŀįƞŅĬĳŅėĺŇĝŅłȮŏıŊŗŀŏĽĬŀĝŊŗŀĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢȮŒľƟ
ėĦŃłȮŐĨƞĚĨńŘĚȮőħĵĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢĨƟŀĚŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅ
ħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮĬńĔĻŉĔļŅěŃĩŌĔĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀőħĵĮŅĔŏĮĸƞŅȮĨƞŀėĦŃ
ĔĶĶĴĔŅĶłȮĔŅĶĨŀĭėŜŅĩŅĴȮŐĸŃěŅĔĶŅĵĸŃŏŀňĵħŒĬħŋļġňĬŇıĬīƢȮĞŉŗĚĨƟŀĚĴňėŋĦĳŅıŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ 
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ľĴĺħĪňŗȮ4. įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
ĴňĭŋėĸŇĔĳŅıĪňŗħň - ŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀȮĨńŘĚ

ėŜŅĩŅĴȮŐĸŃĨŀĭėŜŅĩŅĴŐĽħĚėĺŅĴėŇħŏľŖĬȮĴňĔŅĶ
ĽŀħŐĪĶĔŏĶŊŗŀĚĔŅĶĔŅĶŒĝƟĳŅļŅĪŅĚĔŅĶŏıŊŗŀĔŅĶ
ĬŜŅŏĽĬŀŒĬĪňŗĮĶŃĝŋĴȮȮĔŅĶŐĨƞĚĔŅĵȮŏĪėĬŇėĔŅĶŏěĶěŅ
ĽŊŗŀĽŅĶȮĔŅĶŐĔƟĽĩŅĬĔŅĶĦƢŏĜıŅŃľĬƟŅȮŐĸŃĔŅĶ
ėĺĭėŋĴŀŅĶĴĦƢȮ 

-ȮŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮĬńĔĻŉĔļŅĨƟŀĚĴňĴĬŋļĵĽńĴıńĬīƢĪňŗ
ħňȮĴňĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĨƟŀĚĮĢŇĽńĴıńĬīƢĔńĭėĬ
ľĸŅĔľĸŅĵŀŅĝňıȮ 

ĴňėĺŅĴĶńĭįŇħĝŀĭȮĴŋƞĚĴńŗĬŐĸŃĴňĺŇĬńĵȮȮĴňėĺŅĴ
ŏĝŊŗŀĴńŗĬŒĬĨĬŏŀĚȮĴňĳŅĺŃįŌƟĬŜŅŐĸŃĶńĭĲƤĚėĺŅĴ
ėŇħŏľŖĬįŌƟŀŊŗĬ 

- ŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢľĶŊŀĚŅĬĺŇěńĵȮŐĸŃŒĬŐĨƞĸŃ
ĔĶŃĭĺĬĺŇĝŅȮěŃĴňĽƞĺĬĪňŗĬńĔĻŉĔļŅĨƟŀĚĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮ
ĴňĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĶƞĺĴĔńĬȮȮĴňĔŅĶĔŜŅľĬħŒľƟĪŋĔėĬĴňĽƞĺĬ
ĶƞĺĴŒĬĔŅĶĶńĭįŇħĝŀĭĨƞŀŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĶƞĺĴĔńĬȮŏĴŊŗŀŏĔŇħ
ĮƤĠľŅĨƟŀĚĶƞĺĴĔńĬŐĔƟĮƤĠľŅȮŏĮĸňŗĵĬĔńĬŏĮƦĬįŌƟĬŜŅȮĞŉŗĚ
ŏĮƦĬĔŅĶİƗĔĪńŘĚĳŅĺŃįŌƟĬŜŅŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮĶŌƟěńĔĶńĭ
ĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮŐĸŃĔŅĶŏĮƦĬĽĴŅĝŇĔĔĸŋƞĴĪňŗħň 

-ȮĴňĔĨŇĔŅĪňŗěŃĽĶƟŅĚĺŇĬńĵŒĬĨĬŏŀĚȮŏĝƞĬȮĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬ
ľƟŀĚĮĶŃĝŋĴȮľĶŊŀľƟŀĚĽńĴĴĬŅȮĨĶĚŏĺĸŅȮĔŅĶŏĕƟŅŏĶňĵĬ
ĽĴŗŜŅŏĽĴŀȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬȮĴňėĺŅĴĔĸƟŅŒĬĔŅĶ
ĞńĔĩŅĴŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬ 

ĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĺŇĝŅĝňı 
ĴňěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 
ĴňėƞŅĬŇĵĴŐĸŃĪńĻĬėĨŇĪňŗħňĨƞŀĔŅĶĮĢŇĭńĨŇĚŅĬ 

-ȮŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĚŅĬĺŇěńĵȮĽƞĚŏĽĶŇĴĔŅĶ
ŀŀĔŐĭĭŐĸŃĔŅĶėŇħĺŇŏėĶŅŃľƢĕƟŀĴŌĸĔŅĶĪħĸŀĚȮŐĸŃ
ĽŅĴŅĶĩĺŅĚŐįĬĔŅĶĽŜŅĶĺěĪŅĚħŅĶŅĻŅĽĨĶƢŀĵƞŅĚĴň
ŏľĨŋįĸȮįĬĺĔĔńĭĔŅĶėƟĬėĺƟŅĨƞŀĵŀħŐĸŃŏĽĬŀŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞȮŏıŊŗŀėŋĦĳŅıĶŃħńĭĽŅĔĸ 

-ĴňĔŅĶĽŀħŐĪĶĔįĸĕŀĚĔŅĶĻŉĔļŅĺŇěńĵħƟŅĬħŅĶŅĻŅĽĨĶƢȮ
ĪňŗĴňĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

-İƗĔİĬŒľƟĴňėĺŅĴĞŊŗŀĽńĨĵƢȮőħĵŏĶŇŗĴěŅĔėĺŅĴĞŊŗŀĽńĨĵƢŒĬ
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĽŜŅĶĺěĪŅĚħŅĶŅĻŅĽĨĶƢȮĶĺĴĩŉĚ
ėŋĦĳŅıĕŀĚįĸĚŅĬĺŇěńĵŒĬĶŃħńĭĽŌĚ 

2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
0,/ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 0,/.1ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 &/' ĨĶŃľĬńĔŒĬėŋĦėƞŅŏĶŊŗŀĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮėĺŅĴŏĽňĵĽĸŃȮėĺŅĴ 
  ĞŊŗŀĽńĨĵƢĽŋěĶŇĨĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

Ȯ&0'Ȯ ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅĪŅĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚĺŇĝŅĔŅĶȮľĶŊŀĺŇĝŅĝňıȮőħĵŒĝƟ 
 ħŋĸĵıŇĬŇěŀĵƞŅĚįŌƟĶŌƟħƟĺĵėĺŅĴĵŋĨŇīĶĶĴȮľĸńĔģŅĬȮĨŅĴľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸȮŐĸŃėƞŅĬŇĵĴ 
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 ŀńĬħňĚŅĴȮŐĽħĚŀŀĔľĶŊŀĽŊŗŀĽŅĶĕƟŀĽĶŋĮĕŀĚĮƤĠľŅőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬĪňŗěŃ 
 œħƟĶńĭįĸĔĶŃĪĭ 
(3)    ĽŅĴŅĶĩĶŇŏĶŇŗĴĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬŏıŊŗŀĪĭĪĺĬŐĸŃŐĔƟœĕȮȮ 
 ĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭ 
 ėĺŅĴĕńħŐĵƟĚŐĸŃĮƤĠľŅĪňŗĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

 '2ȮȮ& ŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬŜŅȮŐĸŃįŌƟĨŅĴŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮ 
  ěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪŜŅĚŅĬȮŐĸŃŒĬĝŋĴĝĬ 

 0,/.2ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 
 (1)  ŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅŐĸŃŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢěŃĽŀħŐĪĶĔŏĔňŗĵĺĔńĭěĶĶĵŅĭĶĶĦĕŀĚ 

ĬńĔĺŇěńĵȮőħĵŏĬƟĬĩŉĚįĸĔĶŃĪĭĪńŘĚĪŅĚĭĺĔŐĸŃĸĭěŅĔĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗ 
 ŀŅěĴňĨƞŀĽŇŗĚŐĺħĸƟŀĴŐĸŃĽńĚėĴőħĵĶĺĴȮŐĸŃħŜŅŏĬŇĬĔŅĶĪŋĔŀĵƞŅĚĭĬıŊŘĬģŅĬĕŀĚėŋĦīĶĶĴ 

ŐĸŃěĶŇĵīĶĶĴ 
 (2'Ȯ ĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵőħĵŏĬƟĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬŒľƟĨĶĚĨƞŀŏĺĸŅȮŐĸŃŏĕƟŅĝńŘĬ 
  ŏĶňĵĬŀĵƞŅĚĽĴŗŜŅŏĽĴŀȮĨĸŀħěĬĔŅĶŐĨƞĚĔŅĵĪňŗŏľĴŅŃĽĴĔńĭĔŅĸŏĪĻŃȮ 
 (3)  ŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅŐĸŃħŋļġňĬŇıĬīƢȮŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟŐĽħĚėĺŅĴėŇħŏľŖĬľĶŊŀ 
  ŏĽĬŀėĺŅĴėŇħŏľŖĬŀĵƞŅĚŏĮƦĬŀŇĽĶŃőħĵœĴƞĮƕħĔńŘĬȮŐĸŃĴňĔŅĶĺŇŏėĶŅŃľƢŐĸŃĶńĭĲƤĚėĺŅĴ 
  ėŇħŏľŖĬĶƞĺĴĔńĬȮĵŀĴĶńĭĕƟŀĽĶŋĮĪňŗŏĮƦĬŏľĨŋŏĮƦĬįĸ 
 (4)  ŒĬĔŅĶĪŜŅĺŇěńĵȮĬńĔĻŉĔļŅěŃœħƟĶńĭĔŅĶĮĸŌĔİƤĚŒľƟĴňėĺŅĴĞŊŗŀĽńĨĵƢĨƞŀĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶ 
  ĪħĸŀĚȮ œĴƞĬŜŅįĸĚŅĬĕŀĚįŌƟŀŊŗĬĴŅŏĮƦĬĕŀĚĨĬŏŀĚȮȮŐĸŃœĴƞĨĔŐĨƞĚĕƟŀĴŌĸȮ 
 0,/.3ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 (1)  ĮĶŃŏĴŇĬěŅĔĔŅĶĶƞĺĴŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅŐĸŃĔĶŃĭĺĬĺŇĝŅ 
  ŀŊŗĬȮŕȮȮŐĸŃĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃėĺŅĴĞŊŗŀĽńĨĵƢŒĬĕƟŀĴŌĸŐĸŃĔŅĶĪŜŅĺŇěńĵ 

(2)  ĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĚĨƞŀŏĺĸŅĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬĔŅĶĽƞĚĚŅĬĨŅĴĔŜŅľĬħ
ĶŃĵŃŏĺĸŅĪňŗĴŀĭľĴŅĵŐĸŃĔŅĶĶƞĺĴĔŇěĔĶĶĴŐĸŃ-ľĶŊŀȮěŅĔĔŅĶĴňĺŇĬńĵŐĸŃıĶƟŀĴŏıĶňĵĚ
ĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶ 

 (3)  ĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭŒĬĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŒĬĔŅĶŏĽĶŖěĪńĬĨŅĴĔŜŅľĬħ 
  ĬńħľĴŅĵȮŐĸŃĔŅĶĴŅıĭĨŅĴĔŜŅľĬħĬńħľĴŅĵ 

(4)  ĮĶŃŏĴŇĬěŅĔĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭŏěƟŅľĬƟŅĪňŗĪňŗħŌŐĸŏėĶŊŗŀĚĴŊŀȮľĶŊŀŏěƟŅľĬƟŅĪňŗĪňŗĨƟŀĚŏĔňŗĵĺĕƟŀĚĺƞŅ
ĴňĔŅĶŒľƟŏĔňĵĶĨŇȮœĴƞĩŊŀĺƞŅįŌƟŀŊŗĬħƟŀĵĔĺƞŅĨĬŏŀĚȮĔŅĶĶńĭįŇħĝŀĭŏĨĶňĵĴĨńĺŏŀĚŒľƟıĶƟŀĴĴŅĔƞŀĬ
ĸƞĺĚľĬƟŅ 

&3'  ĮĶŃŏĴŇĬěŅĔĔĶŃĭĺĬĔŅĶĺŇěńĵŏıŊŗŀħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮ0,0ȮėĺŅĴĶŌƟ 
 0,2.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

&/' ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮ
ĶĺĴĪńŘĚĕƟŀĴŌĸŏĜıŅŃĪŅĚĪķļġňȮȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 

 &0' ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅĔńĭ 
  ėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚ 
 &1' ĶŌƟŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĕƟŀĽĶŋĮȮȮȮĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝŅĠĜĸŅħȮȮ 
  ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗŏĮĸňŗĵĬŐĮĸĚŒĬĺŇĝŅĝňıĪńŘĚŒĬ 
  ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮ 
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 &2' ĴňėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĶŃħńĭĝŅĨŇ 
  ŐĸŃĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅĽŜŅėńĠȮȮĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
 0,2.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
 (1) ŒĬĔĶŃĭĺĬĺŇĝŅĭĶĶĵŅĵȮœħƟĴňĔŅĶĭĶĶĵŅĵĩŉĚŏĬŊŘŀľŅĕŀĚŐĨƞĸŃĺŇĝŅȮŐĸŃŒĬĮĶŃŏħŖĬĨƞŅĚȮŕȮ 
   ĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃŏĮƦĬĕƟŀĴŌĸĪňŗĪńĬĽĴńĵěŅĔĚŅĬĺŇěńĵŐĸŃŐĬĺėŇħŒĬĮƤěěŋĭńĬȮŐĸŃŒľƟĪŜŅ 
   ĔŅĶĭƟŅĬĽƞĚŏıŊŗŀŏĮƦĬĔŅĶİƗĔİĬĨĬŏŀĚŐĸŃėƟĬėĺƟŅĨŅĴŐľĸƞĚŏĶňĵĬĶŌƟĨƞŅĚŕȮ 
&0' ŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĬńĔĻŉĔļŅĨƟŀĚėƟĬėĺƟŅŏıŊŗŀĴŅĬŜŅŏĽĬŀŐĸŃĨŀĭėŜŅĩŅĴĕŀĚįŌƟĲƤĚȮ 
 ŐĸŃĪŜŅľĬƟŅĪňŗŏĮƦĬįŌƟĲƤĚőħĵĨƟŀĚĨńŘĚėŜŅĩŅĴĩŅĴįŌƟıŌħȮŐĸŃŏıŊŗŀŒľƟœħƟĶńĭėĺŅĴĶŌƟĪňŗľĸŅĔľĸŅĵ 
 ŒĬĽŅĕŅŐĸŃĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮœħƟĴňĺŇĪĵŅĔĶ-įŌƟŏĝňŗĵĺĝŅĠĴŅĭĶĶĵŅĵıŇŏĻļȮŐĸŃĶƞĺĴĲƤĚĔŅĶ 
 ĽńĴĴĬŅŒĬĽŅĕŅľĶŊŀľĸńĔĽŌĨĶŀŊŗĬŏĝƞĬȮĲƕĽŇĔĽƢȮŐĸŃĔŅĶĽŀĬĲƕĽŇĔĽƢȮŏĮƦĬĨƟĬ 
&1'ȮȮȮȮ ŒĬĔĶŃĭĺĬĺŇĝŅĔŅĶĪŜŅħŋļġňĬŇıĬīƢȮĬńĔĻŉĔļŅěŃœħƟĴňőŀĔŅĽŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĺŇĝŅĔŅĶĕŀĚ

ĔĸŋƞĴĺŇěńĵĪňŗĬńĔĻŉĔļŅĪŜŅħŋļġňĬŇıĬīƢȮĞŉŗĚŐĨƞĸŃĔĸŋƞĴĺŇěńĵěŃĴňĔĶŃĭĺĬĔŅĶĔŅĶŒľƟėĺŅĴĶŌƟŐĸŃ
ĽŊĭėƟĬȮėĺŅĴĶŌƟįƞŅĬĔŅĶĽńĴĴĬŅ-ĮĶŃĝŋĴ-ĮĶŉĔļŅľŅĶŊŀĪŅĚĺŇĝŅĔŅĶȮŒĬĔĸŋƞĴŀĵƞŅĚĨƞŀŏĬŊŗŀĚ
ĽĴŗŜŅŏĽĴŀȮĬŀĔěŅĔĬňŘȮĬńĔĻŉĔļŅĵńĚĴňőŀĔŅĽŏĕƟŅĶƞĺĴĲƤĚĽńĴĴĬŅȮĮĶŃĝŋĴĺŇĝŅĔŅĶȮŐĸŃ
İƗĔŀĭĶĴȮĪňŗěńħőħĵĽĩŅĭńĬĺŇěńĵħŅĶŅĻŅĽĨĶƢŐľƞĚĝŅĨŇȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮőħĵĺŇĪĵŅĔĶĪńŘĚ
ĝŅĺœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻȮ 

ȮȮȮȮȮ0,2.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
 ĴňĔŅĶĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅőħĵĺŇīňĔŅĶĨƞŅĚŕȮŐĸŃĴňėŃŐĬĬŒľƟȮħńĚĬňŘ 
 &/'ȮȮ ĔŅĶŒľƟĽƞĚĔŅĶĭƟŅĬ 
 &0'ȮȮ ĔŅĶĪħĽŀĭĵƞŀĵ 
 &1' ĔŅĶĽŀĭĔĸŅĚĳŅėĔŅĶĻŉĔļŅŐĸŃĮĸŅĵĳŅėĔŅĶĻŉĔļŅ 
 &2' ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĕŀĚĬńĔĻŉĔļŅȮŏĝƞĬŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅ 
 &3' ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀŒĬľƟŀĚĽńĴĴĬŅŐĸŃľĶŊŀĝńŘĬŏĶňĵĬ 
 &4' ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
 &5'ȮȮ ĮĶŃŏĴŇĬěŅĔĔŅĶĪŜŅľĬƟŅĪňŗŏĮƦĬįŌƟĽŀĬĮĢŇĭńĨŇĔŅĶŐĸŃĪĭĪĺĬĭĪŏĶňĵĬ 
 (8)  ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢ 
      2.3 ĪńĔļŃĪŅĚĮƤĠĠŅ 
 0,3.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ 

(/) ĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŒľĴƞŕőħĵŒĝƟ 
 ėĺŅĴŏĕƟŅŒěŀńĬĩƞŀĚŐĪƟŒĬĪķļġňȮȮŐĸŃŏĪėĬŇėĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬ 
 ŐĸŃĮƤĠľŅĽŜŅėńĠœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 (0) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮȮĬŜŅĴŅĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮŏıŊŗŀıńĥĬŅŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅħƟĺĵ 
  ĺŇīňĔŅĶŒľĴƞŕȮľĶŊŀĨŀĭĽĬŀĚĮĶŃŏħŖĬĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
 (1) ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮȮŐĸŃĪķļġňŏıŊŗŀĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬőėĶĚĔŅĶĺŇěńĵŒľĴƞĪňŗ 
  ĽĶƟŅĚĽĶĶėƢȮȮȮőħĵĭŌĶĦŅĔŅĶŐĬĺėŇħĨƞŅĚŕȮĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬ 
  ĕńŘĬĽŌĚőħĵŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮȮĨĸŀħĩŉĚĔŅĶŒĝƟŏĪėĬŇėĔŅĶĺŇěńĵȮȮŐĸŃ 
  ŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĮĶńĭĮĶŋĚŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞ 
  ŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 
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 0,3.2  ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  ŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔȮĔĶŃĭĺĬĔŅĶĪňŗĽŜŅėńĠĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚ
ĮƤĠĠŅȮėŊŀĔĶŃĭĺĬĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĪńŘĚľĴħŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢȮőħĵĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔĶŃĭĺĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃĔŅĶİƗĔİĬěŅĔ 
 (1)  ĔŅĶėƟĬėĺƟŅľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚ ŐĸŃĔŅĶĻŉĔļŅŏĝŇĚĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚ 
 &0'Ȯ ĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĴŊŀȮŐĸŃŀŀĔŐĭĭ-ĺŅĚŐįĬĔŅĶĪħĸŀĚŐĸŃĔŅĶĽńĚŏĔĨĔŅĶĦƢȮ 
 &1' ĔŅĶĽĶƟŅĚ-ĞƞŀĴŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬ 
 &2'Ȯ ĔŅĶĴňőŀĔŅĽŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗĞńĭĞƟŀĬŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮ 
 (5)  ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĨĶĺěĽŀĭħƟĺĵŏėĶŊŗŀĚĴŊŀĪňŗĪńĬĽĴńĵ 
 (6)  ĔŅĶŒĝƟėĦŇĨĻŅĽĨĶƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶŐĔƟĮƤĠľŅ 
 &5'Ȯ ĔŅĶĺŇŏėĶŅŃľƢȮĨĶĺěĽŀĭȮŐĔƟœĕĮƤĠľŅȮĽĶŋĮįĸ 
 &6'Ȯ ĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŏĕňĵĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀŀĔĽŌƞĽŅīŅĶĦĝĬ 
 0,3.3  ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ 
 ĔŅĶĮĶŃŏĴŇĬįĸěŃħŜŅŏĬŇĬĔŅĶįƞŅĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĞŉŗĚĬńĔĻŉĔļŅěŃĨƟŀĚĬŜŅŏĽĬŀĚŅĬĮŅĔŏĮĸƞŅȮ
ĨƟŀĚĶŌƟěńĔŐĔƟœĕĮƤĠľŅŏĜıŅŃľĬƟŅȮĶŌƟěńĔĔŅĶĨńŘĚėŜŅĩŅĴŐĸŃĨŀĭėŜŅĩŅĴȮȮĬŀĔěŅĔĬňŘĔŅĶĮĶŃŏĴŇĬįĸěŃħŜŅŏĬŇĬĔŅĶ
įƞŅĬĔĶŃĭĺĬĔŅĶĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢŐĸŃįĸĚŅĬħŋļġňĬŇıĬīƢȮȮħńĚĬňŘ 
ŐĭĭȮ/,/ 
 įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ
įĸĚŅĬȮȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔ
ĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮőħĵĴňĝŊŗŀĕŀĚ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ 2 ŏĶŊŗŀĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, 
Q0, ľĶŊŀȮQ1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of Science 
 ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
ŐĭĭȮ0,/ȮȮ 
 įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ
įĸĚŅĬȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔ
ĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮQ1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of Science  őħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀ
ŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
 ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

ŐĭĭȮ0,2  
 įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ
įĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔ
ĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮőħĵĴňĝŊŗŀ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ 2 ŏĶŊŗŀĚȮŐĸŃĪńŘĚȮ0ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮ
Q1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of Science 
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  ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

ȮȮȮȮȮȮȮȮȮȮȮȮĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶĽŀĭħŋļġňĬŇıĬīƢĬńŘĬĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚěŅĔĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮ
ŐĸŃĶŅĵĚŅĬŒĬĶŌĮŏĸƞĴěŅĔėĦŃĔĶĶĴĔŅĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶŐĸŃŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ȮȮȮȮȮ0,2ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
 0,2,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĶńĭįŇħĝŀĭȮ 
 &/' ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃ 
  ĺńĥĬīĶĶĴ 
 &0' ĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵĨĬŏŀĚȮȮŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢ 
  ĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮȮĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟ 
  ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 &1' ĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃŐĽħĚŀŀĔĩŉĚėĺŅĴőħħŏħƞĬŒĬĔŅĶŏĮƦĬ 
  įŌƟĬŜŅŒĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 
 0,2,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 
  ŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔȮĔĶŃĭĺĬĔŅĶĪňŗĽŜŅėńĠĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮėŊŀȮĔĶŃĭĺĬĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢȮŐĸŃĔŅĶ
ĽńĴĴĬŅȮħńĚĬňŘ 

(1) ŒĬĔĶŃĭĺĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢȮĬńĔĻŉĔļŅĨƟŀĚĨŇħĨƞŀĮĶŃĽŅĬĚŅĬĔńĭĭŋėėĸŀŊŗĬŕȮŒĬ 
ľĸŅĔľĸŅĵĶŌĮŐĭĭȮŏĝƞĬȮĔŅĶĮĶŉĔļŅŏěƟŅľĬƟŅĪňŗĽĬńĭĽĬŋĬŏĪėĬŇėĪňŗħŌŐĸ-ěńħĽĶƟŅĚ-ĞƞŀĴĽĶƟŅĚ
ŏėĶŊŗŀĚĴŊŀȮĔŅĶĮĶŃĽŅĬĚŅĬĔńĭĬńĔĻŉĔļŅȮŀŅěŅĶĵƢȮŐĸŃŏěƟŅľĬƟŅĪňŗŒĬĔĸŋƞĴĺŇěńĵȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ-
ĪĶńıĵŅĔĶĶƞĺĴĔńĭįŌƟŀŊŗĬȮŏĮƦĬĨƟĬȮĞŉŗĚŏĮƦĬĔŅĶİƗĔĪńĔļŃħƟŅĬĴĬŋļĵĽńĴıńĬīƢŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
įŌƟŀŊŗĬ 

(2) ŒĬĔĶŃĭĺĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢȮĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŏıŊŗŀĪŜŅŒľƟĚŅĬĕŀĚ 
ĨĬŏŀĚĭĶĶĸŋįĸŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸŐĸŃĮĶŃĽŇĪīŇĳŅıȮœĴƞĽŅĴŅĶĩŒľƟįŌƟŀŊŗĬĪŜŅŐĪĬœħƟ 

 0,2,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 
 (1) ĮĶŃŏĴŇĬěŅĔėĺŅĴėŊĭľĬƟŅŒĬįĸĚŅĬħŋļġňĬŇıĬīƢȮŀĵƞŅĚŏĮƦĬĕńŘĬĨŀĬĨŅĴŐįĬĚŅĬĪňŗĺŅĚœĺƟ 
 &2'ȮȮ ĮĶŃŏĴŇĬěŅĔĔŅĶŏĨĶňĵĴőĮĽŏĨŀĶƢľĶŊŀŏŀĔĽŅĶĬŜŅŏĽĬŀŒĬĶŌĮŐĭĭȮpower point ŐĸŃĔŅĶ 
  ĬŜŅŏĽĬŀŏıŊŗŀĬŜŅœĮŐĽħĚ-ŏĽĬŀŒĬĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶ 
     2.5 ĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 0,5.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮ 
 &/' ĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬ 
  ĮĶŃŏħŖĬĮƤĠľŅĪňŗĽŜŅėńĠŐĸŃĞńĭĞƟŀĬȮȮ 
 &0' ĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕȮȮőħĵŏěŅŃĸŉĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
 (3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚŕȮŒĬĺĚ 
  ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮőħĵĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗ 
  ŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶȮȮŐĭĭĮŅĔŏĮĸƞŅȮľĶŊŀįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮȮ 
  ĶĺĴĪńŘĚħŋļġňĬŇıĬīƢľĶŊŀőėĶĚĔŅĶėƟĬėĺƟŅĺŇěńĵĪňŗĽŜŅėńĠ 
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 0,3,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 &/' ŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĬńĔĻŉĔļŅěŃœħƟŏĶňĵĬĶŌƟŒĬĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶȮŒĬ 
  ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĚŅĬĺŇěńĵȮŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶŒľƟĽńĴĴĬŅȮĞŉŗĚěŃĨƟŀĚĬŜŅŏĽĬŀŀĵƞŅĚĬƟŀĵȮ3 
  ĳŅėĔŅĶĻŉĔļŅȮŐĸŃŒĬĔŅĶŏĨĶňĵĴĔŅĶĪŜŅħŋļġňĬŇıĬīƢŐĸŃĕĦŃĪŜŅħŋļġňĬŇıĬīƢȮĬńĔĻŉĔļŅ 
  ěŃĨƟŀĚėƟĬėĺƟŅľŅĕƟŀĴŌĸȮȮȮŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĴŗŜŅŏĽĴŀȮěŉĚŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗ 
  ĬńĔĻŉĔļŅœħƟıńĥĬŅĪńĔļŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 &0'Ȯ ŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅœħƟĴňĔŅĶěńħĔŅĶĭĶĶĵŅĵőħĵĺŇĪĵŅĔĶ-įŌƟŏĝňŗĵĺĝŅĠĪňŗĴňĮĶŃĽĭĔŅĶĦƢȮ 
  ŒĬŏĶŊŗŀĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĔŅĶĬŜŅŏĽĬŀȮȮŐĸŃŒľƟĬńĔĻŉĔļŅİƗĔĪńĔļŃĔŅĶĬŜŅŏĽĬŀ- 
  ĽŊŗŀĽŅĶĪńŘĚĮŅĔŏĮĸƞŅȮĔŅĶŏĕňĵĬĶŅĵĚŅĬȮȮıĶƟŀĴİƗĔĺŇīňĔŅĶȮȮŐĸŃĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀȮȮŐĸŃ 
  ĔŜŅľĬħŒľƟĴňįŌƟĩŅĴĞŉŗĚĪŜŅŒľƟĬńĔĻŉĔļŅœħƟıńĥĬŅĨĬŏŀĚŏıŊŗŀĔŅĶĬŜŅŏĽĬŀĪňŗĔĶŃĝńĭ-ĝńħŏěĬȮĪŜŅŒľƟ 
  įŌƟŀŊŗĬœħƟŏĕƟŅŒěȮŏĮƦĬĔŅĶıńĥĬŅĪŅĚħƟŅĬĔŅĶĽŊŗŀĽŅĶ 
 (3)  ŒĬĔĶŃĭĺĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢȮŏıŊŗŀĪňŗěŃĬŜŅĕƟŀĴŌĸœĮĮĶŃĴĺĸįĸœħƟȮĬńĔĻŉĔļŅěŃœħƟİƗĔİĬ 
  ĪńĔļŃȮĺŇīňĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕĪňŗĞńĭĞƟŀĬŐĸŃĴňěŜŅĬĺĬĴŅĔȮȮȮȮȮŏıŊŗŀħŌĪńŘĚėĺŅĴĩŌĔĨƟŀĚĔŅĶ 
  ŐĮĶėƞŅĕŀĚĕƟŀĴŌĸȮėĺŅĴėĸŅħŏėĸŊŗŀĬȮĶĺĴĩŉĚėĺŅĴĽńĴıńĬīƢĨƞŅĚŕȮŒĬĶŌĮĽĴĔŅĶĪŅĚ 
  ėĦŇĨĻŅĽĨĶƢĪńŘĚŀĵƞŅĚĚƞŅĵŐĸŃĞńĭĞƟŀĬ 
ȮȮȮȮȮ0,3,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 
 (1) ĮĶŃŏĴŇĬőħĵėĦŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮŏĝƞĬĮĶŃŏĴŇĬěŅĔŏĪėĬŇėĔŅĶ 
  ĬŜŅŏĽĬŀĕƟŀĴŌĸ-ŏĬŊŘŀľŅĪňŗĬŜŅŏĽĬŀȮĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻľĶŊŀ 
  ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇĪňŗŏĔňŗĵĺĕƟŀĚ 
 &0'ȮȮ ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀīŇĭŅĵŐĸŃŀĳŇĮĶŅĵȮĔŅĶĨŀĭĮƤĠľŅŀĵƞŅĚĴňŏľĨŋĴňįĸŐĸŃ 
  ĴňĔŅĶŀƟŅĚŀŇĚĩŉĚĪňŗĴŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

&1'ȮȮ  ĮĶŃŏĴŇĬőħĵėĦŃĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢȮěŅĔįĸĚŅĬĺŇěńĵĜĭńĭĽĴĭŌĶĦƢȮĔŅĶĬŜŅŏĽĬŀŐĸŃ 
  ĨŀĭĮƤĠľŅ 
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3.ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping) 
 

ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ 
 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
 

ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

 

ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3 
226701 ħŅĶŅĻŅĽĨĶƢȮěŅĔĮĶŃĺńĨŇĻŅĽĨĶƢĽŌƞ 

ŐĬĺľĬƟŅ 
(Astronomy: from History to frontier) 

·   · ·  · · · · ·   · ·   

226702 ĔĸĻŅĽĨĶƢĪƟŀĚĲƚŅ 
(Celestial Mechanics) 

 ·   ·    ·  · ·    ·  

226703 ħŅĶŅĻŅĽĨĶƢĽńĚŏĔĨĔŅĶĦƢ 
(Observational Astronomy) 

 · ·  · ·   ·  · ·   ·   

226704 ĺŇĪĵŅĻŅĽĨĶƢħŅĺŏėĶŅŃľƢ 
(Planetary Science) 

 ·   ·   · ·  ·   ·  ·  

226705 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ/ 
(Stellar Astrophysics 1) 

 ·   ·    ·  ·   ·  ·  

 

Ȯ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮ 
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ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ 
 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
 

ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

 

ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3 
226706 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ0 

(Stellar Astrophysics 2) 
 ·   ·    ·  ·   ·  ·  

226707 ħŅĶŅĻŅĽĨĶƢĔŅŐĸŖĔĞň 
(Galactic Astronomy) 

 ·   ·    ·  ·   ·  ·  

226708 ĽĽŅĶĶŃľĺƞŅĚħŅĺķĔļƢ 
(Interstellar Medium) 

 ·   ·   · ·  ·   ·  ·  

226709 ĲƕĽŇĔĽƢĕŀĚĶŃĭĭĽŋĶŇĵŃȮ 
(Physics of Solar System) 

 ·   ·    ·  ·   ·  ·  

226710 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅ 
(Computational Astrophysics) 

 ·   · · · · · · ·   · · ·  

226711 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢıĸńĚĚŅĬĽŌĚ 
(High-energy Astrophysics) 

 ·   ·    ·  ·   ·  ·  

Ȯ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ 
 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
 

ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

 

ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3 
226789 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢ

ħŅĶŅĻŅĽĨĶƢ 
(Selected Topics in Astronomy and 
Astrophysics) 

 ·   ·    ·  · ·    ·  

226801 ŏŀĔĳıĺŇĪĵŅ 
(Cosmology) 

 ·   ·    ·  ·   ·  ·  

226802 ėĺŅĴŏĽĩňĵĶĕŀĚħŅĺķĔļƢ 
(Stellar Stability) 

 ·   ·    ·  ·   ·  ·  

226803 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĚŅĬĺŇěńĵĪŅĚ 
ħŅĶŅĻŅĽĨĶƢ 
(Advanced Techniques for Astro-
nomical Research)  

 · ·  · · ·  · · ·   · · ·  

Ȯ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ 
 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
 

ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

 

ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3 
226804 ĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚħŅĶŅĻŅĽĨĶƢ 

(Astronomical Spectroscopy) 
 ·   ·    ·  ·   ·  ·  

226805 ıĸĻŅĽĨĶƢĕŀĚœľĸĕŀĚĔƠŅĞŒĬŀĺĔŅĻ 
(Cosmic Gas Dynamics) 

 ·   ·    ·  ·   ·  ·  

226804 ħŅĶŅĻŅĽĨĶƢĺŇĪĵŋȮȮ 
(Radio Astronomy) 

 ·   ·    ·  · ·    ·  

226805 ĶńĚĽňėŀĽĴŇĔȮȮ 
(Cosmic Rays) 

 ·   ·    ·  · ·    ·  

226887 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢ
ħŅĶŅĻŅĽĨĶƢĕńŘĬĽŌĚ 
(Advanced Selected Topics in 
Astronomy and Astrophysics) 

 ·   ·    ·  · ·   ·   

Ȯ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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  ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ 
 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
 

ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

 

ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3 
22689/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ 

(Ph.D. Seminar in Astronomy /) 
 · · ·   ·  · ·  · ·    · 

226890 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ2 
(Ph.D. Seminar in Astronomy 0) 

 · · ·   ·  · ·  · ·    · 

226891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ3 
(Ph.D. Seminar in Astronomy 1) 

 · · ·   ·  · ·  · ·    · 

226898 
 

ħŋļġňĬŇıĬīƢ 
(Doctoral Thesis) · · · · · · · · · · · · · · · · · 

226899 
 

ħŋļġňĬŇıĬīƢ 
(Doctoral Thesis) · · · · · · · · · · · · · · · · · 

 

Ȯ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

/,/ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŏĶŊŗŀĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮėĺŅĴŏĽňĵĽĸŃȮėĺŅĴĞŊŗŀĽńĨĵƢ
ĽŋěĶŇĨĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
ȮȮȮȮȮȮȮȮȮȮȮ/,0ȮĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅĪŅĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚĺŇĝŅĔŅĶȮľĶŊŀĺŇĝŅĝňıȮőħĵŒĝƟħŋĸĵ
ıŇĬŇěŀĵƞŅĚįŌƟĶŌƟħƟĺĵėĺŅĴĵŋĨŇīĶĶĴȮľĸńĔģŅĬȮĨŅĴľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸȮŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴȮŐĽħĚŀŀĔľĶŊŀ
ĽŊŗŀĽŅĶĕƟŀĽĶŋĮĕŀĚĮƤĠľŅőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬĪňŗěŃœħƟĶńĭįĸĔĶŃĪĭ 
ȮȮ /,1ȮĽŅĴŅĶĩĶŇŏĶŇŗĴĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬŏıŊŗŀĪĭĪĺĬŐĸŃŐĔƟœĕȮȮ
ĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭėĺŅĴĕńħŐĵƟĚŐĸŃ
ĮƤĠľŅĪňŗĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

/,2ȮŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬŜŅȮŐĸŃįŌƟĨŅĴŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪŜŅĚŅĬȮŐĸŃŒĬĝŋĴĝĬ 
ħƟŅĬėĺŅĴĶŌƟ 
ȮȮȮȮȮȮ 0,/ȮėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıĶĺĴĪńŘĚ
ĕƟŀĴŌĸŏĜıŅĪŅĚĪķļġňľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 
ȮȮȮ 0,0ȮĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟ 
ŒĬĻŅĽĨĶƢŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚ 
 0,1ȮĶŌƟŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĕƟŀĽĶŋĮȮȮȮĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝŅĠĜĸŅħȮȮĴň
ėĺŅĴŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗŏĮĸňŗĵĬŐĮĸĚŒĬĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃ
ĬŅĬŅĝŅĨŇȮȮ 
 0,2ȮȮĴňėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĶŃħńĭĝŅĨŇ
ŐĸŃĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅĽŜŅėńĠȮȮĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
ȮȮȮȮ 1,/ȮĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŒľĴƞŕőħĵŒĝƟėĺŅĴ
ŏĕƟŅŒěŀńĬĩƞŀĚŐĪƟŒĬĪķļġňȮȮŐĸŃŏĪėĬŇėĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬŐĸŃĮƤĠľŅĽŜŅėńĠœħƟŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 
     3.2 ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮȮĬŜŅĴŅĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮŏıŊŗŀıńĥĬŅŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅħƟĺĵ
ĺŇīňĔŅĶŒľĴƞŕȮľĶŊŀĨŀĭĽĬŀĚĮĶŃŏħŖĬĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
ȮȮȮȮȮ 1,1ȮĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮȮŐĸŃĪķļġňŏıŊŗŀĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬőėĶĚĔŅĶĺŇěńĵŒľĴƞĪňŗ
ĽĶƟŅĚĽĶĶėƢȮȮȮőħĵĭŌĶĦŅĔŅĶŐĬĺėŇħĨƞŅĚŕȮĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕńŘĬĽŌĚőħĵŒĝƟėĺŅĴĶŌƟ
ĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮȮĨĸŀħĩŉĚĔŅĶŒĝƟŏĪėĬŇėĔŅĶĺŇěńĵȮȮŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢėĺŅĴĶŌƟ
ŒľĴƞȮľĶŊŀĮĶńĭĮĶŋĚŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 
ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
 2,/ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃĺńĥĬīĶĶĴ 
 2,0ȮĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵĨĬŏŀĚȮȮŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅ
ĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮȮĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 2,1ȮĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃŐĽħĚŀŀĔĩŉĚėĺŅĴőħħŏħƞĬŒĬĔŅĶŏĮƦĬįŌƟĬŜŅ
ŒĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 
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ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 5.1 ĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬĮĶŃŏħŖĬ
ĮƤĠľŅĪňŗĽŜŅėńĠŐĸŃĞńĭĞƟŀĬȮȮ 
ȮȮȮȮ 3,0ȮĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕȮȮőħĵŏěŅŃĸŉĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
 3,1ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚŕȮŒĬĺĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮőħĵĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃ
œĴƞŏĮƦĬĪŅĚĔŅĶȮȮŐĭĭĮŅĔŏĮĸƞŅȮľĶŊŀįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮȮĶĺĴĪńŘĚħŋļġňĬŇıĬīƢľĶŊŀőėĶĚĔŅĶ
ėƟĬėĺƟŅĺŇěńĵĪňŗĽŜŅėńĠ 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



42 

ľĴĺħĪňŗȮ5. ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭŀńĔļĶĸŜŅħńĭĕńŘĬŐĸŃėƞŅĸŜŅħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵ
ŐĭƞĚĔŅĶĔŜŅľĬħŀńĔļĶĸŜŅħńĭĕńŘĬŏĮƦĬȮ1ȮĔĸŋƞĴȮėŊŀȮŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬȮŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸŜŅħńĭ
ĕńŘĬȮŐĸŃŀńĔļŅĽĩŅĬŃĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸ 
  1.1 ŀńĔļĶĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
   ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ   ėƞŅĸŜŅħńĭĕńŘĬ 
    A ħňŏĵňŗĵĴȮ (excellent) 4.00 
    B+ ħňĴŅĔ (very good) 3.50 
    B ħň  (good)  1,.. 
    C+ ħňıŀŒĝƟ (fairly good) 2.50 
    C ıŀŒĝƟ (fair)  2.00 

   D+ ŀƞŀĬ (poor)  1.50 
    D ŀƞŀĬĴŅĔ (very poor)  1.00 
    F ĨĔ (failed)  0.00 
 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  
  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĬńĔĻŉĔļŅěŃĨƟŀĚœħƟėƞŅĸŜŅħńĭĕńŘĬœĴƞĨŗŜŅĔĺƞŅȮC ľĶŊŀȮS 
ĴŇĜŃĬńŘĬěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘŜŅŀňĔ 
 ĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸŜŅħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞĔĶŃĭĺĬĺŇĝŅ 

Ŝ,ŉŘ,898 (226898) ŲŚť Ŝ,ŉŘ,899 (226899)    

2.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
ȮȮȮȮȮ0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 0,/,/ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅ 
  1. ĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŒľƟŏĮƦĬœĮĨŅĴŏĬŊŘŀľŅŐĸŃĺŇīňĔŅĶȮĪňŗĔŜŅľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅ 
  0,ȮĴňėĦŃĔĶĶĴĔŅĶľĶŊŀĪňĴįŌƟĽŀĬĶƞĺĴȮıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĕƟŀĽŀĭŒĬĔŅĶĺńħįĸ
ĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮ 
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  1,ȮĴňĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭȮőħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭ 
  2,ȮĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŒľƟėŃŐĬĬ/ĸŜŅħńĭĕńŘĬȮőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶľĶŊŀ
ĔĶĶĴĔŅĶĮĶŃěŜŅĳŅėĺŇĝŅŐĸŃĔĶĶĴĔŅĶĭĶŇľŅĶĮĶŃěŜŅėĦŃ 
  5. ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅ 
 0,/,0ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶ 
  1. ĴňĔŅĶĨŇħĨŅĴĽńĴķĪīŇįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĺƞŅŏĮƦĬœĮĨŅĴŐįĬĔŅĶĻŉĔļŅ
ŐĸŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅĳŅĵŒĬŏĺĸŅĕŀĚľĸńĔĽŌĨĶ 

 0,ȮĴňĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬěŅĔĬńĔĻŉĔļŅȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀŏĮƦĬȮȮȮȮ 
ĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  1,ȮĴňĔŅĶĽŜŅĶĺěĔŅĶœħƟĚŅĬĪŜŅŐĸŃĔŅĶĪŜŅĚŅĬĨĶĚĽŅĕŅȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶľĶŊŀĽĩŅĭńĬ- 
ŀĚėƢĔĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 

0,ȮĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔŕȮ3ȮĮƖȮőħĵįŌƟĪĶĚėŋĦĺŋĥŇįŌƟĽŀĬȮĭńĦĤŇĨȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃ 
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
  3,ȮĴňĔŅĶĮĶŃŏĴŇĬĭńĦĤŇĨőħĵįŌƟŒĝƟĭńĦĤŇĨ 

3.ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

 ȮȮȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337ȮĔĸƞŅĺėŊŀ 
ľĸńĔĽŌĨĶȮŐĭĭȮ1.1   
 1. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination) 
 2. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
 3. ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
 4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮȮ(Comprehensive Examination)  
 5. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬŜŅŏĽĬŀĔŅĶ
ĪŜŅĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ/ľĶŊŀȮĞńĔĩŅĴœħƟ 
6.ȮȮįĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬȮȮ
œħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴ
ĔĸńŗĬĔĶŀĚȮ(peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮőħĵĴňĝŊŗŀĕŀĚ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ 2 ŏĶŊŗŀĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, 
Q0, ľĶŊŀȮQ1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of Science 
 7. ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ 
ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
 8.  ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĕńŘĬĽŌĚȮ
ŀĬŋĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı.Ļ. 2550 
ľĸńĔĽŌĨĶȮŐĭĭȮ2.1 ŐĸŃȮ2.2 
 1, ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ (Qualifying examination) 
 2.  ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
 1,Ȯ ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
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 2,ȮȮĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅȮȮ3.00  ŐĸŃėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵŒĬȮȮȮ 
  ĽŅĕŅĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ3.00  
 5. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮȮ(Comprehensive Examination)  
 6. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬŜŅŏĽĬŀĔŅĶ
ĪŜŅĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ/ľĶŊŀȮĞńĔĩŅĴœħƟ 
 7. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢ 
ŐĭĭȮ0,/ įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ

įĸĚŅĬȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ
ĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮQ1Ȯőħĵ
ŀƟŅĚŀŇĚěŅĔȮWeb of Science  őħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮ 

ŐĭĭȮ0,2 įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬ
ľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮ
ŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚ
ĬƟŀĵ 2 ŏĶŊŗŀĚȮŐĸŃĪńŘĚȮ0ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮQ1Ȯőħĵ
ŀƟŅĚŀŇĚěŅĔȮWeb of Science 

 6, ĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ 
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 7, ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĕńŘĬĽŌĚȮ
ŀĬŋĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı.Ļ. 2550 
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ľĴĺħĪňŗȮ6.ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

1. ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 
(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶ
ĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬ
ŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀ
ŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5,ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬľĸńĔĽŌĨĶ 
¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨŜŅŐľĬƞĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃ
ŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬ
įĸĚŅĬĺŇěńĵ 

¶ ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨŜŅŐľĬƞĚĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬ
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸ
ħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚ
ŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬŜŅėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴň
ĽƞĺĬœħƟ-ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅ
ĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 
  

2,ȮȮĭńĦĤŇĨ 
¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚ
įŌƟŒĝƟĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶ
ŏĶňĵĬĶŌƟŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'Ȯ
ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

¶ ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ľĸńĔĽŌĨĶȮŐĭĭ/,/ 

įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚ
ĕŀĚįĸĚŅĬȮȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮőħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ 2 ŏĶŊŗŀĚȮőħĵŀĵƞŅĚĬƟŀĵȮ 
/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮQ1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of Science 

   ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
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ľĸńĔĽŌĨĶȮŐĭĭȮ0,/ 
 įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚ
ĕŀĚįĸĚŅĬȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮQ1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of 
Science  őħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

   ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

ľĸńĔĽŌĨĶȮŐĭĭȮ0,0 
 įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚ
ĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer  review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ 2 ŏĶŊŗŀĚȮŐĸŃĪńŘĚȮ0ȮŏĶŊŗŀĚĨƟŀĚ
ŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮQ1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of Science 

   ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

1,ȮȮĬńĔĻŉĔļŅ 
¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴőħĵĔŜŅľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ
0/ 

¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔ
ėĬȮőħĵŀŅěŅĶĵƢěŃĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅ(Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅ
ĮĶŉĔļŅœħƟȮ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚ
ĔŅĶĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

2,ȮȮŀŅěŅĶĵƢ 
¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅ 

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮ
ŐĸŃĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶ
ĕŀĚŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀĮĶŇĠĠŅĬŇıĬīƢ 
¶ ĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŇĠĠŅĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀĔŜŅĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪŜŅ
ĮĶŇĠĠŅĬŇıĬīƢŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŜŅĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Ĵėŀ,3ȮȮĴėŀ,4ȮŐĸŃȮĴėŀ,5' 

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
¶ ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀ
ŐĸŃŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬŜŅįĸĔŅĶĽŜŅĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 
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5, ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) 

ȮȮȮȮȮȮȮŐĭĭȮ/,/ȮŐĸŃȮ0,/ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 
1.ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖ
ĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6.Ȯ 
ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x x 

2.ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮ
ľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅȮ 

x x x x x 

3.ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ (ĩƟŅĴň) ĨŅĴŐĭĭȮ 
Ĵėŀ.3 ŐĸŃȮĴėŀ.4 ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅȮ 

x x x x x 

4.ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ (ĩƟŅĴň) ĨŅĴŐĭĭȮĴėŀ.5 ŐĸŃȮĴėŀ.6ȮŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬ 
ŒĬľĸńĔĽŌĨĶĳŅĵŒĬ 30 ĺńĬȮľĸńĚĮƕħĳŅėĔŅĶĻŉĔļŅȮ 

x x x x x 

5.ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ.7 ĳŅĵŒĬ 60 ĺńĬȮľĸńĚĽŇŘĬĽŋħ 
ĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 

6.ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬĴėŀ.3 ŐĸŃ 
Ĵėŀ.4 (ĩƟŅĴň) ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃ 25 ĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 

7.ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ.7 ĮƖĪňŗŐĸƟĺȮ 

 x x x x 

8.ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėŜŅŐĬŃĬŜŅȮħƟŅĬĔŅĶĭĶŇľŅĶ 
ěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵ 
ĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10.ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ (ĩƟŅĴň) œħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ/ľĶŊŀ 
ĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃ 50 ĨƞŀĮƖ 

x x x x x 

11.ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞ 
ĬƟŀĵĔĺƞŅ 3.5/ȮěŅĔėŃŐĬĬŏĨŖĴ 5.0 

 
 

x x x 

12.ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.5/ȮěŅĔ 
ėŃŐĬĬŏĨŖĴ 5.0 

  
 

x x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 7 10 /1 /0 /0 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1-3 1-3 1-3 1-3 1-3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 6 8 9 /. /. 
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ȮȮȮȮȮȮŐĭĭȮ0,0 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 
1.ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖ
ĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6.Ȯ 
ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x x 

2.ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮ
ľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅȮ 

x x x x x 

3.ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ (ĩƟŅĴň) ĨŅĴŐĭĭȮ 
Ĵėŀ.3 ŐĸŃȮĴėŀ.4 ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

x x x x x 

4.ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ (ĩƟŅĴň) ĨŅĴŐĭĭȮĴėŀ.5 ŐĸŃȮĴėŀ.6ȮŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬ 
ŒĬľĸńĔĽŌĨĶĳŅĵŒĬ 30 ĺńĬȮľĸńĚĮƕħĳŅėĔŅĶĻŉĔļŅȮ 

x x x x x 

5.ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ.7 ĳŅĵŒĬ 60 ĺńĬȮľĸńĚĽŇŘĬĽŋħ 
ĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 

6.ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬĴėŀ.3 ŐĸŃ 
Ĵėŀ.4 (ĩƟŅĴň) ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃ 25 ĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 

7.ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ.7 ĮƖĪňŗŐĸƟĺȮ 

 x x x x 

8.ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėŜŅŐĬŃĬŜŅȮħƟŅĬĔŅĶĭĶŇľŅĶ 
ěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵ 
ĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10.ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ (ĩƟŅĴň) œħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ/ľĶŊŀ 
ĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃ 50 ĨƞŀĮƖ 

x x x x x 

11.ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞ 
ĬƟŀĵĔĺƞŅ 3.5/ȮěŅĔėŃŐĬĬŏĨŖĴ 5.0 

 
  

x x 

12.ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.5/ȮěŅĔ 
ėŃŐĬĬŏĨŖĴ 5.0 

  
  

x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 7 /. /. // /0 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1-3 1-3 1-3 1-3 1-3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 6 8 8 7 /. 

 

ŏĔĦĤƢĮĶŃŏĴŇĬ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ 

ĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗ 1-5) ĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵŐĸŃĴňěŜŅĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħŜŅŏĬŇĬĔŅĶ
ĭĶĶĸŋŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 % ĕŀĚĨńĺĭƞĚĝňŘĶĺĴőħĵıŇěŅĶĦŅěŅĔěŜŅĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
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ľĴĺħĪňŗȮ8.ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1.1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 XȮȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢȮȮŏıŊŗŀ 
  ľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴőħĵ 
  ŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
 X ĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟȮȮȮ 
 ȮȮȮȮȮŏľĴŅŃĽĴĔńĭĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 /,0 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
 XȮŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

0,ȮȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
XȮĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
XȮĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

XĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 
1,ȮȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 

 ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖȮĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 ȮȮȮȮȮȮ
őħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬȮĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬȮĪňŗœħƟĶńĭ
ĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
2,ȮȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĕŀĚŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5,6,7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬŜŅœĮĽŌƞĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶ
ĨƞŀœĮȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪŜŅĪŋĔȮŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 

1. ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
ĺ,ħĶ,Ȯ701 (226701) ħŅĶŅĻŅĽĨĶƢȮěŅĔĮĶŃĺńĨŇĻŅĽĨĶƢĽŌƞŐĬĺľĬƟŅȮȮȮ   0&0-.-2' 
   Astronomy: from History to frontier 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ  :ȮȮœĴƞĴň 
  ȮȮĮĶŃĺńĨŇĻŅĽĨĶƢĕŀĚĺŇĝŅħŅĶŅĻŅĽĨĶƢȮıńĥĬŅĔŅĶħŅĶŅĻŅĽĨĶƢȮħŅĶŅĻŅĽĨĶƢĵŋėŒľĴƞĮĶŃŏħŖĬĩĔŏĩňĵĚ
ŒĬħŅĶŅĻŅĽĨĶƢȮŐĸŃħŅĶŅĻŅĽĨĶƢŒĬĪĻĺĶĶļĨƞŀœĮ 

History of astronomy, the development of astronomy,modern astronomy, 
controversial in astronomy and astronomy innext decade 
ĺ,ħĶ,Ȯ702 (226702) ĔĸĻŅĽĨĶƢĪƟŀĚĲƚŅ      1(3-0-6)
    Celestial Mechanics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ  :ȮȮœĴƞĴň 
  ĪĶĚĔĸĴĪƟŀĚĲƚŅȮĶŃĭĭıŇĔńħŐĸŃĔŅĶŐĮĸĚıŇĔńħȮĮƤĠľŅĪĺŇĺńĨĩŋĽŜŅľĶńĭĔĸĻŅĽĨĶƢĪƟŀĚĲƚŅȮĮƤĠľŅ 
ĽľĺńĨĩŋŏĭŊŘŀĚĨƟĬȮȮ 
  Celestial sphere, coordinate systems and coordinate transformations, the two body 
problem for celestial mechanics and introduction to N-body problems. 
ĺ,ħĶ,Ȯ703 (226703) ħŅĶŅĻŅĽĨĶƢĽńĚŏĔĨĔŅĶĦƢ      1(3-0-6) 
   Observational Astronomy 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ  :ȮȮœĴƞĴň 
  ĔŅĶĽńĚŏĔĨĔŅĶĦƢħŅĶŅĻŅĽĨĶƢŒĬĝƞĺĚėĺŅĴĵŅĺėĸŊŗĬĨƞŅĚŕȮĽĴĭńĨŇĕŀĚĔĸƟŀĚőĪĶĪĶĶĻĬƢŐĸŃŀŋĮĔĶĦƢ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮȮĔŅĶěńħĔŅĶĕƟŀĴŌĸħŅĶŅĻŅĽĨĶƢĕńŘĬıŊŘĬģŅĬȮȮȮȮľĸńĔĔŅĶĺŇŏėĶŅŃľƢıŊŘĬģŅĬĪŅĚħƟŅĬŐŀĽőĪĶ 
ŏĴĨĶňȮőĲőĨŏĴĨĶňȮŐĸŃĽŏĮĔőĨĶĽőĔĮƖ 
  Observational astronomy in multi-wavebands, properties of telescopes and 
scientific instruments, basic reduction for astronomical data, and basic analysis in 
astrometry, photometry and spectroscopy. 
ĺ,ħĶ,Ȯ704 (226704) ĺŇĪĵŅĻŅĽĨĶƢħŅĺŏėĶŅŃľƢ      3(3-0-6) 
   Planetary Science   
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ  :ȮȮœĴƞĴň 
  ĔŅĶĔŜŅŏĬŇħĕŀĚĶŃĭĭĽŋĶŇĵŃĝńŘĬĭĶĶĵŅĔŅĻŏĶŇŗĴŏĔŇħĕŀĚħŅĺŏėĶŅŃľƢŐĸŃĔŅĶĽŌĠŏĽňĵĝńŘĬĭĶĶĵŅĔŅĻħŅĺ
ŏėĶŅŃľƢėĸƟŅĵőĸĔ: ľĸńĔĔŅĶĪńŗĺœĮħŅĺŏėĶŅŃľƢėĸƟŅĵőĸĔ: ħŅĺĻŋĔĶƢȮħŅĺŀńĚėŅĶȮŐĸŃħŅĺıŋīħŅĺŏėĶŅŃľƢĔƠŅĞ: 
ħŅĺıķľńĽȮħŅĺŏĽŅĶƢȮħŅĺĵŌŏĶĬńĽȮŐĸŃħŅĺŏĬĮěŌĬħŅĺĭĶŇĺŅĶĕŀĚħŅĺŏėĶŅŃľƢĨƞŅĚŕħŅĺŏėĶŅŃľƢŐėĶŃȮħŅĺ
ŏėĶŅŃľƢĬƟŀĵȮħŅĺľŅĚȮŐĸŃĺńĨĩŋĬŀĔĺĚőėěĶħŅĺŏĬĮěŌĬ 
  The formation of the solar system, planets-primordial atmospheres and 
hydrodynamic escape, terrestrial planets: general concept, terrestrial planets: Venus, 
Mercury, and Mars, giant planets: Jupiter, Saturn, Uranus and Neptune, planetary satellites 
and dwarf planets, asteroid, comets, and Trans-Neptunian objects.  
ĺ,ħĶ,Ȯ705 (004705) ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ/     1(3-0-6) 
   Stellar Astrophysics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  œĴƞĴň 
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 ĲƕĽŇĔĽƢŒĬĭĶĶĵŅĔŅĻħŅĺķĔļƢȮőėĶĚĽĶƟŅĚĕŀĚħŅĺķĔļƢȮĔŅĶĺŇĺńĥĬŅĔŅĶĕŀĚħŅĺķĔļƢĔƞŀĬŐĩĭĸŜŅħńĭ
ľĸńĔȮŐĸŃĔŅĶĺŇĺńĥĬŅĔŅĶĕŀĚħŅĺķĔļƢľĸńĚŐĩĭĸŜŅħńĭľĸńĔ 
 Physics in stellar atmospheres, the structure of stars, pre main sequence stellar 
evolution and post main sequence stellar evolution. 
ĺ,ħĶ,Ȯ706 (004706) ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ0     1(3-0-6) 
   Stellar Astrophysics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  ĺ,ħĶ,Ȯ5.3Ȯ&226705)ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ıńĸŏĞĝńĬĕŀĚħŅĺķĔļƢȮĞŅĔħŅĺķĔļƢȮȮŐĸŃĶŃĭĭħŅĺėŌƞ 
 Stellar pulsation, stellar remnants and binary star systems.  
ĺ,ħĶ,Ȯ707 (004707) ħŅĶŅĻŅĽĨĶƢĔŅŐĸŖĔĞň      1(3-0-6) 

Galactic Astronomy 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  œĴƞĴň 
ĔŅŐĸŖĔĞňĕŀĚŏĶŅȮ:ȮĔŅŐĸŖĔĞňĪŅĚĝƟŅĚŏįŊŀĔȮėŋĦĽĴĭńĨŇĕŀĚĔŅŐĸŖĔĞňĔŅĶĔƞŀĨńĺŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚ

ĔŅŐĸŖĔĞň 
 Our own galaxy: the Milky Way, properties of galaxies and formation and evolution 
of galaxies. 
ĺ,ħĶ,Ȯ708 (004708)  ĽĽŅĶĶŃľĺƞŅĚħŅĺķĔļƢ     1(3-0-6) 
   Interstellar Medium 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĺ,ħĶ,Ȯ5.3Ȯ&226705)ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ  
ȮȮȮȮȮȮȮȮȮĽĽŅĶĶŃľĺƞŅĚħŅĺķĔļƢĔƠŅĞĶŃľĺƞŅĚħŅĺķĔļƢİŋƙĬĶŃľĺƞŅĚħŅĺķĔļƢĔŅĶĶƟŀĬĕŉŘĬȮĔŅĶŏĵŖĬĸĚȮŐĸŃŏĲĽĕŀĚ
ĽĽŅĶĶŃľĺƞŅĚħŅĺķĔļƢĔŅĶĔĶŃěŅĵĨńĺĕŀĚĽĽŅĶĶŃľĺƞŅĚħŅĺķĔļƢŐĸŃĔŅĶĔƞŀŏĔŇħŐĸŃĽĸŅĵĕŀĚĽĽŅĶĶŃľĺƞŅĚ
ħŅĺķĔļƢ 
  Interstellar medium, interstellar gas, interstellar dust  heating, cooling, and phases 
of interstellar medium, distribution of interstellar medium, stability of interstellar medium  
and origin and fate of interstellar medium. 
ĺ,ħĶ,Ȯ709 (226709)  ĲƕĽŇĔĽƢĕŀĚĶŃĭĭĽŋĶŇĵŃ    3(3-0-6) 
   Physics of Solar System 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 
  ĲƕĽŇĔĽƢĕŀĚĶŃĭĭĽŋĶŇĵŃŀīŇĭŅĵıĸŅĽĴŅŒĬŀĺĔŅĻȮŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚĺńĨĩŋĪňŗœĴƞĴňĽĬŅĴŐĴƞŏľĸŖĔĔńĭĸĴ
ĽŋĶŇĵŃŀńĬĨĶĔŇĶŇĵŅĶŃľĺƞŅĚĽĬŅĴŐĴƞŏľĸŖĔĕŀĚħŅĺŏėĶŅŃľƢĔńĭĸĴĽŋĶŇĵŃĪĶĚĔĸĴŐĴƞŏľĸŖĔħŅĺŏėĶŅŃľƢıĸĻŅĽĨĶƢ
ĕŀĚıĸŅĽĴŅĳŅĵŒĬĪĶĚĔĸĴŐĴƞŏľĸŖĔȮıĸŅĽĴŅŒĬĝńŘĬĭĶĶĵŅĔŅĻĕŀĚħŅĺŏėĶŅŃľƢŐĸŃĽĳŅıŀŅĔŅĻŀĺĔŅĻ
ŐĸŃĳŌĴŇŀŅĔŅĻĕŀĚőĸĔ 
  Physics of solar system explains plasma in space, interaction between 
slk_elcrgxcbȮ`mbgcqȮ_lbȮqmj_pȮuglb*Ȯglrcp_argmlȮ`crucclȮnj_lcrŲqȮk_elcrgaȮdgcjbȮugrfȮ
solar wind, planetary magnetosphere, dynamic of plasma in magnetosphere, plasma in 
planetary atmosphere and space weather and earth climate 
ĺ,ħĶ,Ȯ710 (004710)  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅ    1(3-0-6) 
   Computational Astrophysics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: œĴƞĴň 
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ĔŅĶėĦĬŅȮȮĔŅĶľŅĶŅĔĕŀĚĽĴĔŅĶȮĮĢŇĭńĨŇĔŅĶŏĴĨĶŇĔĞƢȮĽĴĔŅĶŀĬŋıńĬīƢĽŅĴńĠȮĽĴĔŅĶŀĬŋıńĬīƢĭŅĚĽƞĺĬȮ
ĔŅĶŀŇĬĪŇŏĔĶĨŏĝŇĚĨńĺŏĸĕȮĔŅĶěŜŅĸŀĚŐĭĭĴŀĬĨňȮėŅĶƢőĸȮőėĶĚĔŅĶĪŅĚĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢŏĝŇĚėŜŅĬĺĦȮĔŅĶ
ĮĶŃĴŅĦėƞŅĕŀĚĲƤĚĔƢĝńĬȮĔŅĶĺŇŏėĶŅŃľƢĽŏĮĔĨĶńĴȮŐĸŃĔŅĶĪŜŅŒľƟįĸĔŅĶėŜŅĬĺĦŏľĴŅŃĽĴ 

Computation, root of an equation, matrix operation, ordinary differential equation, 
partial differential equation, numerical integration, Monte Carlo simulation, computational 
astrophysics project, approximation of function, spectral analysis and optimization  
ĺ,ħĶ,Ȯ711 (00471/)  ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢıĸńĚĚŅĬĽŌĚ     1(3-0-6) 
   High-energy Astrophysics  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:ĺ,ĲĽ,Ȯ2./Ȯ&207401) ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
  ĔŅĶŏĶƞĚŀĬŋĳŅėŐĸŃĔĶŃĭĺĬĔŅĶŐįƞĶńĚĽňŐľĸƞĚĔŜŅŏĬŇħıńĸĽƢŐŀŖėŏėĶĝńĬħŇĽĔƢĶŃĭĭħŅĺėŌƞĶńĚĽňŏŀŖĔĞƢħŅĺ
ĶŃŏĭŇħľĸŋĴħŜŅĴĺĸĵŇŗĚĵĺħıŊŘĬľĸńĚıĸńĚĚŅĬĽŌĚŐĸŃĔŅĶĽńĚŏĔĨĔŅĶĦƢĮĶŅĔĢĔŅĶĦƢĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢıĸńĚĚŅĬ
ĽŌĚ 
  Particles acceleration and radiative processes,  pulsing sources,accretion disks, x-ray 
binaries,  bursting stars, supermassive black holes,  the high-energy 
backgroundandobservation of high-energy astrophysics phenomena. 
ĺ,ħĶ,Ȯ787 (004787) ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ  1(3-0-6) 

Selected Topics in Astronomy and Astrophysics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  œĴƞĴň 
 ĔŅĶĬŜŅŏĽĬŀŏĔňŗĵĺĔńĭľńĺĕƟŀĪŅĚŏĸŊŀĔĽŅĕŅĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ  
 Presentation of selected topics from current interest in astronomy and 
astrophysics. 
ĺ,ħĶ,Ȯ6./Ȯ&004801) ŏŀĔĳıĺŇĪĵŅ    3(3-0-6) 
  Cosmology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĺ.ħĶ.701 (004701)ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬȮ 
  ĮĶŃĺńĨŇŐĸŃĔŅĶĔŜŅŏĬŇħĕŀĚŏŀĔĳıőėĶĚĽĶƟŅĚĕŀĚŏŀĔĳıȮȮ ĔŅŐĸŖĔĞňĔńĴĴńĬĨƢŐĸŃėĺŅĞŅĶƢĪķļġň
ŐĭĭĜĭńĭĕŀĚŏŀĔĳıĺŇĪĵŅȮŏŀĔĳıĪňŗĴňĶńĚĽňŐĸŃĴĺĸĽŅĶőħħŏħƞĬȮĔŅĶŐįƞĶńĚĽňœĴőėĶŏĺĲıŊŘĬľĸńĚŒĬŏŀĔĳıĽĽŅĶ
ĴŊħŐĸŃıĸńĚĚŅĬĴŊħ 
  History of Universe,  structure of the Universe,active galaxies, quasars,classical 
cosmology theory,radiation dominated and matter-dominated universe,cosmic microwave 
background radiation anddark matter and dark energy, 
ĺ,ħĶ,Ȯ6.0Ȯ&0046.0' ėĺŅĴŏĽĩňĵĶĕŀĚħŅĺķĔļƢ      1&1-.-4' 
    Stellar Stability 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĺ.ħĶ.704 (004704)ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬȮ 
  ĴŅĨĶŅŏĺĸŅĽĴĔŅĶĪńŗĺœĮĕŀĚőėĶĚĽĶƟŅĚħŅĺķĔļƢĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽĴŊŀĬŏĝŇĚŏĽƟĬėĺŅĴŏĽĩňĵĶŐĭĭ
ıĸĻŅĽĨĶƢėĺŅĴŏĽĩňĵĶŐĭĭĽńŗĬȮėĺŅĴœĴƞŏĽĩňĵĶŐĭĭŀŋĦľĳŅı,ĔŅĶŐĔĺƞĚĔĺńħŐĭĭœĴƞŏĮƦĬœĮĨŅĴĶńĻĴňȮŐĸŃŏŁĸŇ
őŀœĞĞƢőĴőĸĵňȮȮ 
  Time scales, the general equations of the stellar structure, linear stability analysis, 
dynamical stability, vibrational stability, thermal instability, non-radial oscillations, and 
helioseismology  
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ĺ,ħĶ,Ȯ6.1Ȯ&226803) ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĚŅĬĺŇěńĵĪŅĚħŅĶŅĻŅĽĨĶƢ   1(3-0-6) 
    Advanced Techniques for Astronomical Research 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  œĴƞĴň 
  ĔŅĶĮĶŃĴĺĸįĸĳŅıĪŅĚħŅĶŅĻŅĽĨĶƢȮĔŅĶŏŀŖĔĞƢŐĪŖĔĺńĨĩŋĪƟŀĚĲƚŅȮȮĔŅĶĺńħėƞŅĲĸńĔĞƢŐĸŃŐĴĔĬŇěŌħȮ
ŐĸŃŐľĸƞĚĔŜŅŏĬŇħĕŀĚėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬȮőĲőĨŏĴĨĶňĕŀĚŐľĸƞĚĔŜŅŏĬŇħĪňŗŐįƞĔĺƟŅĚȮŐĸŃőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĔŅĶ
ŒĝƟĚŅĬĔĶŅĲƕĔ   
  Astronomical image processing, extracting sky objects, flux and magnitude 
measurements and sources of errors, photometry of extended sources and graphics 
subroutine application. 
ĺ,ħĶ,Ȯ6.2Ȯ&226804) ĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚħŅĶŅĻŅĽĨĶƢ                                          3(3-0-6) 
    Astronomical Spectroscopy 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:   œĴƞĴň 
  ĔĸĻŅĽĨĶƢėĺŀĬĨńĴŒĬĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚħŅĶŅĻŅĽĨĶƢŏĽƟĬĽŏĮĔĨĶńĴĕŀĚŀŃĨŀĴŏĽƟĬĽŏĮĔĨĶńĴĕŀĚ
őĴŏĸĔŋĸĔĸĻŅĽĨĶƢĽĩŇĨŇŒĬĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚħŅĶŅĻŅĽĨĶƢȮĔŅĶĩŌĔĔĶŃĨŋƟĬĕŀĚŀŃĨŀĴŐĸŃőĴŏĸĔŋĸȮĶŌĮĶƞŅĚĕŀĚ
ŏĽƟĬĽŏĮĔĨĶńĴĔĶŃĭĺĬĔŅĶŐįƞĶńĚĽňŐĭĭĽĴħŋĸėĺŅĴĶƟŀĬŐĸŃŐĭĭœĴƞĽĴħŋĸėĺŅĴĶƟŀĬĔŅĶŐįƞĶńĚĽňįƞŅĬĨńĺĔĸŅĚ
ŒĬĪŅĚħŅĶŅĻŅĽĨĶƢŏėĶŊŗŀĚĴŊŀĨƞŅĚŕȮŒĬĔŅĶĻŉĔļŅĽŏĮĔĨĶńĴ 
  Quantum mechanics in astronomical spectroscopy,atomic spectral lines,molecular 
spectral lines,  statistical mechanics in astronomical spectroscopy,atomic and molecular 
excitation,  thermal and non thermal radiative processes,  radiation through astronomical 
mediaandspectroscopic instruments. 
ĺ,ħĶ,Ȯ6.3Ȯ&0048.3) ıĸĻŅĽĨĶƢĕŀĚœľĸĕŀĚĔƠŅĞŒĬŀĺĔŅĻ  3(3-0-6) 
    Cosmic Gas Dynamics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  œĴƞĴň 
  ĲƕĽŇĔĽƢĕŀĚœľĸ:ȮėŜŅĬŇĵŅĴĽĴĔŅĶŀŋĪĔıĸĻŅĽĨĶƢĕŀĚœľĸŀŋħĴėĨŇėĺŅĴœĴƞŏĽĩňĵĶĕŀĚĕŀĚœľĸĔŅĶœľĸ
ĕŀĚĕŀĚľĬŊħ: ĔŅĶĽƞĚįƞŅĬőĴŏĴĬĨńĴȮŐĴĔŏĬőĨœŁőħĶœħĬŅĴŇĔĽƢ 
 Physics of fluid: definition, the hydrodynamic equations, ideal fluids, fluids instabilities, 
viscous flows- transport of momentum, magnetohydrodynamics (MHD). 
ĺ,ħĶ,Ȯ6.4Ȯ&226806) ħŅĶŅĻŅĽĨĶƢĺŇĪĵŋ      3(3-0-6) 
    Radio Astronomy 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8  œĴƞĴň 
  ıŊŘĬģŅĬĪŅĚħŅĶŅĻŅĽĨĶƢĺŇĪĵŋȮıŊŘĬģŅĬĔŅĶŐıĶƞĕŀĚėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮőıĸŅœĶŏĞĝńŗĬĕŀĚėĸŊŗĬȮĔŅĶ
ĮĶŃĴĺĸĽńĠĠŅĦŐĸŃĪķļġňĶŃĭĭĶńĭĽńĠĠŅĦȮĶŃĭĭĶńĭĽńĠĠŅĦĪňŗŒĝƟĚŅĬœħƟȮıŊŘĬģŅĬĪķļġňĽŅĵŀŅĔŅĻȮ
ľĸńĔĔŅĶĮĢŇĭńĨŇĕŀĚĽŅĵŀŅĔŅĻȮĺŇīňĔŅĶĽńĚŏĔĨĔŅĶĦƢőħĵĔĸƟŀĚőĪĶĪĶĶĻĬƢĺŇĪĵŋŏĝŇĚŏħňŗĵĺȮŏėĶŊŗŀĚŐĪĶĔĽŀħŐĸŃ
ĔŅĶĽńĚŏėĶŅŃľƢĝƞŀĚŏĮƕħħŅĺĬŇĺĨĶŀĬŐĸŃıńĸĞŅĶƢŐĸŃĭĶŇŏĺĦħŅĺŏĔŇħŒľĴƞȮ 
  Radio astronomical fundamentals, electromagnetic wave propagation 
fundamentals, wave polarization, signal processing and receivers theory, practical receiver 
systems, fundamentals of antenna theory, practical aspects of filled aperture antennas, 
single dish observational methods, interferometers and aperture synthesis, neutron stars 
and pulsars and star formation regions  
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ĺ,ħĶ,Ȯ6.5Ȯ&226807' ĶńĚĽňėŀĽĴŇĔ       3(3-0-6) 
    Cosmic Rays 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8  œĴƞĴň 
  ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĕŀĚĶńĚĽňėŀĽĴŇĔȮĲƕĽŇĔĽƢŀĬŋĳŅėȮŐľĸƞĚĔŜŅŏĬŇħĕŀĚĶńĚĽňėŀĽĴŇĔȮĔŅĶŏėĸŊŗŀĬĪňŗįƞŅĬĕŀĚ
ĶńĚĽňėŀĽĴŇĔȮĔŅĶįĸŇĨŀĬŋĳŅėĵƞŀĵŒĬĝńŘĬĭĶĶĵŅĔŅĻȮĔŅĶĺńħĶńĚĽňėŀĽĴŇĔȮľńĺĕƟŀĚŅĬĺŇěńĵĶńĚĽňėŀĽĴŇĔ 

  Introduction to cosmic rays (CRs), particle physics, origins of CRs, propagation of CRs,  
particle production in atmosphere, CR measurements, CR research topics 
ĺ,ħĶ,Ȯ667Ȯ&004889) ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĕńŘĬĽŌĚ 1(3-0-6) 
    Advanced Selected Topics in Astronomy and Astrophysics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  œĴƞĴňȮ 
  ĔŅĶĬŜŅŏĽĬŀŏĔňŗĵĺĔńĭľńĺĕƟŀĪŅĚŏĸŊŀĔĽŅĕŅħŅĶŅĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ  
  Presentation of selected topics from current interest in astronomy and astrophysics 
ĺ,ħĶ,Ȯ67/Ȯ&226891) ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢ1    1(1-0-2) 
    Ph.D.Seminar in Astronomy 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  ĽĩŅĬĳŅıĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 
  ĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵőħĵĬńĔĻŉĔļŅȮŏĔňŗĵĺĔńĭįĸĚŅĬĪŅĚħŅĶŅĻŅĽĨĶƢȮĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶȮ
ŏıŊŗŀŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶŏĽĬŀőėĶĚĶƞŅĚľńĺĕƟŀĔŅĶėƟĬėĺƟŅĺŇěńĵȮ 
  Presentation and discussion by students about published astronomy research 
leading to their proposed research  topics.  
ĺ,ħĶ,Ȯ670Ȯ&226892) ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢ2    1(1-0-2) 
    Ph.D.Seminar in Astronomy 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  ĺ,ħĶ,Ȯ67/ 
  ĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵőħĵĬńĔĻŉĔļŅȮŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėƟĬėĺƟŅĺŇěńĵ 
  Presentation and discussion by students in topics related to their research study.   
ĺ,ħĶ,Ȯ671Ȯ&226893) ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢ3    1(1-0-2) 
    Ph.D.Seminar in Astronomy 3 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  ĺ,ħĶ,Ȯ670 
  ĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵȮőħĵĬńĔĻŉĔļŅȮŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėƟĬėĺƟŅĺŇěńĵȮ 
  Presentation and discussion by students in topics related to their research study.   
ĺ,ħĶ,Ȯ676Ȯ&226898) ħŋļġňĬŇıĬīƢ      26ľĬƞĺĵĔŇĨ 
    Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:œħƟĶńĭĔŅĶŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀȮȮŀĬŋĴńĨŇ

ľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚł 
ĺ,ħĶ,Ȯ677Ȯ&226899) ħŋļġňĬŇıĬīƢ      36 ľĬƞĺĵĔŇĨ 
    Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œħƟĶńĭĔŅĶŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇ 
    ľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚł 
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2. ȮȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢ 
1) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ/ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
ĶĻ,ħĶ,ȮĺŇŏĝňĵĶȮœĔĶĺńĥĬĺĚĻƢ (Assoc. Prof. Dr. Wichean  Kriwattanawong) 
ěŜŅĬĺĬŏĶŊŗŀĚȮŒĬĶŃĵŃȮ3ȮĮƖĸƞŅĽŋħ 
ȮȮȮȮȮ&ěŅĔĪńŘĚľĴħȮ/1ȮŏĶŊŗŀĚȮŀƟŅĚŀŇĚěŅĔģŅĬĕƟŀĴŌĸȮScopus' 

ěŜŅĬĺĬ 4 ŏĶŊŗŀĚ 

 /,ȮĚŅĬĺŇěńĵȮȮ    
  1.1 ĶŃħńĭĬŅĬŅĝŅĨŇ 
   1.1.1 įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

1.  2.  3.  1.  Poopakun, K., Kriwattanawong, W., 2019, Physical properties 
distribution of galaxy population in Abell 2142 cluster, Journal of 
Physics Conference Series, 1380(1), 012064(1) 

4.  5.  6.  2.  Kriwattanawong, W., Kriwattanawong, K., 2019, Photometric analysis 
and evolutionary stages of the contact binary V2790 Ori, Research in 
Astronomy and Astrophysics,Res. Astron. Astrophys., 19(10), 143(1)-
143(8) 

7.  8.  9.  3.  Kriwattanawong, W., Q_pmrq_isjaf_g*ȮR,*ȮK_sleimpl*ȮQ,*ȮcrȮ_j,*Ȯ0./6*ȮŴ?Ȯ
photometric analysis of the neglected EW-type binary V336 Rp?ŵ*ȮLcuȮ
Astronomy, 16, 1-4 

10.  11.  12.  4.  Kriwattanawong, W.,  Sanguansak, N.,  Maungkorn, S, 0./5, The first 
photometric investigation and orbital period variation analysis of the 
W UMa type binary IK Bootis, Publications of the Astronomical Society 
of Japan, Volume 47, Issue 2, Article number 40 

13.  14.  15.  5.  Maungkorn S., and Kriwattanawong, W.0./5, A study of star formation 
by H emission of galaxies in the galaxy group NGC 4213, Journal of 
Physics : Conference Series (JPCS), 901, doi :10.1088/1742-
6596/901/1/012004 

16.  17.  18.  6.  Kriwattanawong, W., R_qsw_*ȮM,Ȯ_lbȮNmmhml*ȮN,Ȯ0./4*ȮŴNcpgmbȮaf_lecȮ
gltcqrge_rgmlȮmdȮrfcȮjmuȮk_qqȮp_rgmȮamlr_arȮ`gl_pwȮ@MȮ?pgŵ*ȮLcuȮ
Astronomy,  44, pp. 12-16. 

19.  20.  21.    
   /,/,0 įĸĚŅĬĨňıŇĴıƢĭĪėĺŅĴĜĭńĭŏĨŖĴŒĬĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

22.  23.  24.   -œĴƞĴň- 
1.2 ĶŃħńĭĝŅĨŇ 
   1.2.1 įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇ 
    -œĴƞĴň- 
   1.2.2 įĸĚŅĬĨňıŇĴıƢĭĪėĺŅĴĜĭńĭŏĨŖĴŒĬĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ 

  -œĴƞĴň- 
įĻ,ħĶ,ȮĻŇĶŅĴŅĻȮȮőĔĴĸěŇĬħŅ (Asst.Prof.Dr.Siramas  Komonjinda) 
ȮȮȮȮȮěŜŅĬĺĬŏĶŊŗŀĚȮŒĬĶŃĵŃȮ3ȮĮƖĸƞŅĽŋħ 
ȮȮȮȮȮ&ěŅĔĪńŘĚľĴħȮ01ȮŏĶŊŗŀĚȮŀƟŅĚŀŇĚěŅĔģŅĬĕƟŀĴŌĸȮScopus' 

 
ěŜŅĬĺĬ 

 
/2 

 
ŏĶŊŗŀĚ 

 /,ȮĚŅĬĺŇěńĵȮȮ    
  1.1 ĶŃħńĭĬŅĬŅĝŅĨŇ 
   1.1.1 įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

25.  26.  27.  1.  Cañizares, L. A., Garnavich, P., Littlefield, C., (...), Komonjinda, S., 
2018, An Improved Orbital Period for GY Cancri Based on Two K2 
Campaigns,American Astronomical Society,2(4), 184-183 

28.  29.  30.  2.  Chehlaeh, N., Mkrtichian, D., Lampens, P., Komonjinda, S.; et al., 
2018,Photometric study and search for variable stars in the 
intermediate-age open cluster NGC 2126, 2018, 480,1850-1863. 

 



59 
31.  32.  33.  3.  Yoyponsan, R., Sawangwit, U., Komonjinda, S., 2018, Point source 

classification on astronomical photometric images using artificial 
neural network, Journal of Physics: Conference Series, 
1144(1):012161 

34.  35.  36.  4.  Collins, K.A., Collins, K.I., Pepper, J., (...), Komonjinda, S., et al., 
2018, The KELT Follow-up Network and Transit False-positive 
Catalog: Pre-vetted False Positives for TESS, Astronomical Journal, 
Volume 156, Issue 5, article id. 234 

37.  38.  39.  5.  Colón, K.D., Zhou, G., Shporer, A., (...), Komonjinda, S., et al., 2018, 
A Large Ground-based Observing Campaign of the Disintegrating 
Planet K2-22b, Astronomical Journal, Volume 156, Issue 5, article id. 
227 

40.  41.  42.  6.  Komonjinda S., Geomagnetically conjugate observations of 
ionospheric and thermospheric variations accompanied by a 
midnight brightness wave at low latitudes, Aeronomy,Earth, Planets 
and Space,2017, 69, Article number: 112 

43.  44.  45.  7.  Fukushima D., Shiokawa K., Otsuka Y., Kubota M., Yokoyama T., 
Nishioka M., Komonjinda S., Yatini C.Y., 2017, "Geomagnetically 
conjugate observations of ionospheric and thermospheric variations 
accompanied by a midnight brightness wave at low latitudes 2. 
Aeronomy", Earth, Planets and Space, Vol. 69(1), No. 112. 

46.  47.  48.  8.  Mkrtichian DE, Gunsriwiwat K, Awiphan S, Komonjinda S, Reichart 
DE, Haislip JB, Kouprianov VV, Ivarsen KM, Crain JA, Foster AC, 
Nmqfw_afglb_ȮQ*Ȯ0./5*ȮŴBcrcargmlȮmdȮqfmpr-periodic oscillations in 
SUȮTgpŵ*ȮGldmpk_rgmlȮ@sjjcrglȮmlȮT_pg_`jcȮStars, 63, No. 6221 

49.  50.  51.  9.  Chehlaeh N., D. Mkrtichian, S.-L. Kim, P. Lampens, S. Komonjinda, 
?,ȮIsq_iglȮ_lbȮJ,ȮEj_xslmt_*Ȯ0./5*ȮŴ@gl_pgrwȮ_lbȮT_pg_`jcȮQr_pqȮglȮ
rfcȮMnclȮAjsqrcpȮLEAȮ0/04ŵ*Ȯ&_aacnr_lacȮb_rc8Ȯ0./5*ȮK_wȮ1.rf'ȮglȮ
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ĳŅļŅœĪĵȮ:ȮȮȮȮȮȮĝŊŗŀŏĨŖĴȮȮĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ħŅĶŅĻŅĽĨĶƢ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝŊŗŀĵƞŀȮȮȮĮĶ,ħ,Ȯ&ħŅĶŅĻŅĽĨĶƢ' 
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ŐĭĭȮ/,/ȮȮĽŜŅľĶńĭįŌƟĴňėŋĦĺŋĥŇĮĶŇĠĠŅőĪ 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,0337 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0341 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ 48 ľĬƞĺĵĔŇĨ ȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ 48 ľĬƞĺĵĔŇĨ  
Ĕ,ȮĺŇĪĵŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ Ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭėŜŅĬŇĵŅĴŒľĴƞŒĬ

ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0337 

226898 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 48 ľĬƞĺĵĔŇĨ 226898 ħŋļġňĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 

ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵȮȮ ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵȮȮ  
1. ĬŜŅŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅĺŇěńĵŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮ00467/ȮĽńĴĴĬŅĮĶŇĠĠŅ
ŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/, Ȯ004670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ0Ȯ
ŐĸŃȮ004671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1ȮȮőħĵŒĝƟĳŅļŅŀńĚĔķļȮ
ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ1ȮĳŅėĔŅĶĻŉĔļŅ 

ĵĔŏĸŇĔ ŏĬŊŗŀĚěŅĔœħƟĶŃĭŋŒĬĔĶŃĭĺĬĺŇĝŅ 
ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅŐĸƟĺ 

2. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚ
ĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ
0ȮŏĶŊŗŀĚȮőħĵŏĶŊŗŀĚľĬŉŗĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISIȮľĶŊŀ SCOPUSȮľĶŊŀŏĮƦĬĔŅĶ 
ěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

1. įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬ
ľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬȮȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢ
ĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer  
review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮőħĵĴňĝŊŗŀ
ĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚĨƟŀĚ
ŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮQ1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of 
Science  

 

ŏıŊŗŀŒľƟŏĔĦĤƢĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴŏĕƟĴĕƟĬĕŉŘĬȮ
ŐĸŃĽŀħėĸƟŀĚĔńĭĔŅĶĮĶńĭŏĮƦĬľĸńĔĽŌĨĶ
ĬŅĬŅĝŅĨŇȮ 
 

 2. ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩĪŅĚ
ĳŅļŅŀńĚĔķļŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĴŅĔ
ĵŇŗĚĕŉŘĬ 

3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ
ĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

3. ėĚŏħŇĴ  
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ŐĭĭȮ/,/ȮȮĽŜŅľĶńĭįŌƟĴňėŋĦĺŋĥŇĮĶŇĠĠŅőĪȮ&Ĩƞŀ' 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,0337 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0341 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
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1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  : -ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  : ėĚŏħŇĴ  
2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮ8ȮȮȮȮȮȮȮȮȮȮ -ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬŐĸŃįƞŅĬĔĶŃĭĺĬ 

ȮĺŇĝŅĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ĸĚĪŃŏĭňĵĬŐĭĭȮVisitor (V)) 
 00467/ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/Ȯ 
 004670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ0Ȯ 
 004671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 
ŏıŊŗŀŏĽĬŀĚŅĬĺŇěńĵ 
-ĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀ 
ȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬȮĔĶŃĭĺĬĺŇĝŅĪňŗ 
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅ 
ĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 

2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮ8ȮȮȮȮȮȮȮȮȮȮ -ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬŐĸŃįƞŅĬĔĶŃĭĺĬ 
ĺŇĝŅĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 00467/ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/Ȯ 
 004670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ0Ȯ 
 004671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1ȮȮ 
ŏıŊŗŀŏĽĬŀĚŅĬĺŇěńĵ 
-ĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮ 
ĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬȮĔĶŃĭĺĬĺŇĝŅĪňŗ 
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅ 
ĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 

ŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬĺŇĝŅĽńĴĴĬŅ
ŏĝƞĬŏħňĵĺĔńĭįŌƟŏĶňĵĬĪňŗĽŃĽĴľĬƞĺĵĔŇĨȮŏıŊŗŀ
ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĨńŘĚŒěŒĬĔŅĶĶƞĺĴ
ĲƤĚŐĸŃĬŜŅŏĽĬŀĽńĴĴĬŅŀĵƞŅĚŏĨŖĴ
ėĺŅĴĽŅĴŅĶĩ 

Ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ Ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ  
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮȮőħĵĨƟŀĚĵŊŗĬėŜŅ
ĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮȮ/ȮĳŅė
ĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬ
ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination)  
őħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 
 

ėĚŏħŇĴ 
 
 
 
 
 
 
 
ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 

ėĚŏħŇĴ 
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ŐĭĭȮ0.1 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 
ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2563 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 32ľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 32ľĬƞĺĵĔŇĨ  
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅ /6ȮľĬƞĺĵĔŇĨ Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅ /6ȮľĬƞĺĵĔŇĨ  
/,ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅ /6ȮľĬƞĺĵĔŇĨ /,ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅ /6ȮľĬƞĺĵĔŇĨ  
/,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ /6ȮľĬƞĺĵĔŇĨ /,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ /6ȮľĬƞĺĵĔŇĨ  
ȮȮȮȮȮȮ/,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮ1ȮȮȮľĬƞĺĵĔŇĨ ȮȮȮȮȮȮ/,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  Ȯ1ȮȮȮȮľĬƞĺĵĔŇĨ  
226891 ĺ,ħĶ,67/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 ȮȮ/ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226890 ĺ,ħĶ,670 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ0 ȮȮ/ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226891 ĺ,ħĶ,671 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 ȮȮ/ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
ȮȮȮȮȮȮ/,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ /3ȮȮȮȮľĬƞĺĵĔŇĨ ȮȮȮȮȮȮ/,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ /3ȮȮȮȮȮľĬƞĺĵĔŇĨ  
ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢȮŐĸŃ/ľĶŊŀ
ŐĕĬĚĺŇĝŅĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĮĶŃěŜŅĨńĺĬńĔĻŉĔļŅȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/3ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬ
ĺŇĝŅħŅĶŅĻŅĽĨĶƢŒĬĶŃħńĭȮ5..-6..ȮŐĸŃŀĵƞŅĚĬƟŀĵȮ1ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĺŇĝŅŒĬĶŃħńĭȮ
6..ȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨŅĴĶŅĵĔŅĶħƟŅĬĸƞŅĚĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħŏıŇŗĴŏĨŇĴ
ĬŀĔŏľĬŊŀěŅĔĬňŘ 

ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢȮŐĸŃ/ľĶŊŀŐĕĬĚ
ĺŇĝŅĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬȮőħĵėĺŅĴ
ėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ 
1ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĺŇĝŅŒĬĶŃħńĭȮ6..ȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨŅĴĶŅĵĔŅĶ 
ħƟŅĬĸƞŅĚĬňŘȮ 

ĮĶńĭŐĔƟœĕĕƟŀėĺŅĴŒľƟĔĶŃĝńĭĕŉŘĬȮ 

226706 ĺ,ħĶ,5.4 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ0 ȮȮ1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226707 ĺ,ħĶ,5.5 ħŅĶŅĻŅĽĨĶƢĔŅŐĸŖĔĞň ȮȮ1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226708 ĺ,ħĶ,5.6 ĽĽŅĶĶŃľĺƞŅĚħŅĺķĔļƢ ȮȮ1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226709 ĺ,ħĶ,5.7 ĲƕĽŇĔĽƢĕŀĚĶŃĭĭĽŋĶŇĵŃ ȮȮ1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226710 ĺ,ħĶ,5/. ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅ ȮȮ1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226711 ĺ,ħĶ,511 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢıĸńĚĚŅĬĽŌĚ 1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

226789 ĺ,ħĶ,589 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃ
ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ 

1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
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ŐĭĭȮ0.1 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ&Ĩƞŀ' 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,0337 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0341 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

226801 ĺ,ħĶ,801 ŏŀĔĳıĺŇĪĵŅ 1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226802 ĺ,ħĶ,802 ėĺŅĴŏĽĩňĵĶĕŀĚħŅĺķĔļƢ 1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226803 ĺ,ħĶ,803 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĚŅĬĺŇěńĵĪŅĚ 

ħŅĶŅĻŅĽĨĶƢ 
1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

226804 ĺ,ħĶ,804 ĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚħŅĶŅĻŅĽĨĶƢ 1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226805 ĺ,ħĶ,805 ıĸĻŅĽĨĶƢĕŀĚœľĸĕŀĚĔƠŅĞŒĬŀĺĔŅĻ 1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

    226806 ĺ,ħĶ,806 ħŅĶŅĻŅĽĨĶƢĺŇĪĵŋ 1ȮȮȮȮľĬƞĺĵĔŇĨ ŏĮƕħĔĶŃĭĺĬĺŇĝŅŒľĴƞȮĪňŗĴňŏĬŊŘŀľŅĪńĬĽĴńĵ 
ŐĸŃŏľĴŅŃĽĴȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĪňŗĽĬŒě 
ĬŜŅœĮŒĝƟŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢ 

    226807 ĺ,ħĶ,807 ĶńĚĽňėŀĽĴŇĔ 1ȮȮȮȮľĬƞĺĵĔŇĨ 

226889 ĺ,ħĶ,889 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃ
ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĕńŘĬĽŌĚ 

1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

 1.2  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ -œĴƞĴň-  1.2  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ : ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬ 
ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚȮȮȮȮ 
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 

ŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟŏĸŊŀĔŏĶňĵĬŒĬ
ĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢ 
 

ȮȮȮ0,ȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ -œĴƞĴň-    2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ  :ȮȮĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬ 
ĭŅĚĮĶŃĔŅĶĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬ 
ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶ 
ĭĶŇľŅĶľĸńĔĽŌĨĶ 

ŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟŏĸŊŀĔŏĶňĵĬŒĬ
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚĪňŗěŜŅŏĮƦĬœħƟȮ 

ĕ,ȮĺŇĪĵŅĬŇıĬīƢ 36ľĬƞĺĵĔŇĨ ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭėŜŅĬŇĵŅĴŒľĴƞŒĬ
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0337 

226899 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 36 ľĬƞĺĵĔŇĨ 226899 ħŋļġňĬŇıĬīƢ 36   ľĬƞĺĵĔŇĨ 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮȮ8 ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮ8ȮȮ  
    1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ : -ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĚŏħŇĴ 
 

    2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮ8ȮȮȮȮȮȮȮȮȮȮ -œĴƞĴň-  
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ŐĭĭȮ0,/ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪȮ&Ĩƞŀ' 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,0337 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0341 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵȮȮ Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵȮȮ  
1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚ
ĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭȮŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ
0ȮŏĶŊŗŀĚȮőħĵŏĶŊŗŀĚľĬŉŗĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISIȮľĶŊŀ SCOPUSȮľĶŊŀŏĮƦĬĔŅĶěħ
ĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

1. įĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬ
ľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢ
ĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer  
review)  ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇȮQ/, Q0, ľĶŊŀȮQ1ȮőħĵŀƟŅĚŀŇĚěŅĔȮWeb of Science Ȯ
őħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

ŏıŊŗŀŒľƟŏĔĦĤƢĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴŏĕƟĴĕƟĬĕŉŘĬȮ
ŐĸŃĽŀħėĸƟŀĚĔńĭĔŅĶĮĶńĭŏĮƦĬľĸńĔĽŌĨĶ
ĬŅĬŅĝŅĨŇȮ 
 

 2. ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮȮ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩĪŅĚ
ĳŅļŅŀńĚĔķļŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 
ĴŅĔĵŇŗĚĕŉŘĬ 

2. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ
ĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

3. ėĚŏħŇĴ  

ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ  
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀ
ĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮȮ/ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮ
ĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

ėĚŏħŇĴ  

Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination)  
őħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 
 

Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĚŏħŇĴ 
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ŐĭĭȮ0.0ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 
ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2563 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 77ľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 77    ľĬƞĺĵĔŇĨ  

Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅ 29ľĬƞĺĵĔŇĨ Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅ 29ľĬƞĺĵĔŇĨ  

/,ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅ 29  ľĬƞĺĵĔŇĨ /,ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅ 29   ȮľĬƞĺĵĔŇĨ  

/,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ 29   ȮľĬƞĺĵĔŇĨ /,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ 29   ȮľĬƞĺĵĔŇĨ  

/,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  20ľĬƞĺĵĔŇĨ /,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  11ȮȮȮȮľĬƞĺĵĔŇĨ  

0045./ ĺ,ħĶ,5./ ħŅĶŅĻŅĽĨĶƢȮěŅĔĮĶŃĺńĨŇĻŅĽĨĶƢĽŌƞŐĬĺ
ľĬƟŅ 

0ľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

0045.0 ĺ,ħĶ,5.0 ĔĸĻŅĽĨĶƢĪƟŀĚĲƚŅ Ȯ1ȮȮȮȮľĬƞĺĵĔŇĨ   ĮĶńĭŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  ŏıŊŗŀŒľƟĬńĔĻŉĔļŅıŇěŅĶĦŅŏĸŊŀĔŏĶňĵĬŒľƟ 
ŏľĴŅŃĽĴĔńĭľńĺĕƟŀħŋļġňĬŇıĬīƢ 0045.1 ĺ,ħĶ,5.1 ħŅĶŅĻŅĽĨĶƢĽńĚŏĔĨĔŅĶĦƢ Ȯ1ȮȮȮȮľĬƞĺĵĔŇĨ   ĮĶńĭŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  

0045.2 ĺ,ħĶ,5.2 ĺŇĪĵŅĻŅĽĨĶƢħŅĺŏėĶŅŃľƢ 1ľĬƞĺĵĔŇĨ   ĮĶńĭŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  

0045.3 ĺ,ħĶ,5.3 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ/ 1ľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

0045/. ĺ,ħĶ,5/. ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅ 1ľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

226891 ĺ,ħĶ,67/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 /ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
 
 

226890 ĺ,ħĶ,670 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ0 ȮȮ/ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

226891 ĺ,ħĶ,671 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 ȮȮ/ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

/,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 9ȮȮȮȮľĬƞĺĵĔŇĨ /,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 18ȮȮȮȮȮľĬƞĺĵĔŇĨ  

ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢȮŐĸŃ/ľĶŊŀ
ŐĕĬĚĺŇĝŅĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅĺŇĪĵŅĬŇıĬīƢȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĮĶŃěŜŅĨńĺĬńĔĻŉĔļŅȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ7ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬ
ĺŇĝŅħŅĶŅĻŅĽĨĶƢŒĬĶŃħńĭȮ5..-6..ȮŐĸŃŀĵƞŅĚĬƟŀĵȮ1ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĺŇĝŅŒĬĶŃħńĭȮ
6..ȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨŅĴĶŅĵĔŅĶħƟŅĬĸƞŅĚĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħŏıŇŗĴŏĨŇĴ
ĬŀĔŏľĬŊŀěŅĔĬňŘ 

ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢȮŐĸŃ/ľĶŊŀŐĕĬĚĺŇĝŅĪňŗ
ĴňėĺŅĴĽńĴıńĬīƢĔńĭŐĕĬĚĺŇĝŅĪňŗĪŜŅħŋļġňĬŇıĬīƢȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬȮőħĵėĺŅĴėĺŅĴŏľŖĬĝŀĭ
ĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ1ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĺŇĝŅŒĬĶŃħńĭȮ
6..ȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨŅĴĶŅĵĔŅĶħƟŅĬĸƞŅĚĬňŘ 

ĮĶńĭŐĔƟœĕĕƟŀėĺŅĴŒľƟĔĶŃĝńĭĕŉŘĬ 
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ŐĭĭȮ0.0ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň&Ĩƞŀ' 
ľĸńĔĽŌĨĶŏħŇĴȮı.Ļ. 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2563 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

    0045.0 ĺ,ħĶ,5.0 ĔĸĻŅĽĨĶƢĪƟŀĚĲƚŅ 3    ľĬƞĺĵĔŇĨ ĔĶŃĭĺĬĺŇĝŅȮ0045.0, 0045.1, ŐĸŃȮ
0045.2ȮĩŌĔĮĶńĭĴŅŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅıŇěŅĶĦŅŏĸŊŀĔŏĶňĵĬŒľƟ
ŏľĴŅŃĽĴĔńĭľńĺĕƟŀħŋļġňĬŇıĬīƢ 

    0045.1 ĺ,ħĶ,5.1 ħŅĶŅĻŅĽĨĶƢĽńĚŏĔĨĔŅĶĦƢ 3   ȮľĬƞĺĵĔŇĨ 
    0045.2 ĺ,ħĶ,5.2 ĺŇĪĵŅĻŅĽĨĶƢħŅĺŏėĶŅŃľƢ 3ľĬƞĺĵĔŇĨ 

226706 ĺ,ħĶ,5.4 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ0 ȮȮ1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226707 ĺ,ħĶ,5.5 ħŅĶŅĻŅĽĨĶƢĔŅŐĸŖĔĞň ȮȮ1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226708 ĺ,ħĶ,5.6 ĽĽŅĶĶŃľĺƞŅĚħŅĺķĔļƢ ȮȮ1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226709 ĺ,ħĶ,5.7 ĲƕĽŇĔĽƢĕŀĚĶŃĭĭĽŋĶŇĵŃ ȮȮ1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226711 ĺ,ħĶ,511 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢıĸńĚĚŅĬĽŌĚ 1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

226789 ĺ,ħĶ,589 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃ
ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢ 

1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

226801 ĺ,ħĶ,801 ŏŀĔĳıĺŇĪĵŅ 1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226802 ĺ,ħĶ,802 ėĺŅĴŏĽĩňĵĶĕŀĚħŅĺķĔļƢ 1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226803 ĺ,ħĶ,803 ŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĚŅĬĺŇěńĵĪŅĚħŅĶŅ

ĻŅĽĨĶƢ 
1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

226804 ĺ,ħĶ,804 ĽŏĮĔőĪĶĽőĔĮƖŏĝŇĚħŅĶŅĻŅĽĨĶƢ 1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   
226805 ĺ,ħĶ,805 ıĸĻŅĽĨĶƢĕŀĚœľĸĕŀĚĔƠŅĞŒĬŀĺĔŅĻ 1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ   

    226806 ĺ,ħĶ,806 ħŅĶŅĻŅĽĨĶƢĺŇĪĵŋ 1ȮȮȮȮľĬƞĺĵĔŇĨ ŏĮƕħĔĶŃĭĺĬĺŇĝŅŒľĴƞȮĪňŗĴňŏĬŊŘŀľŅĪńĬĽĴńĵ 
ŐĸŃŏľĴŅŃĽĴȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĪňŗĽĬŒě 
ĬŜŅœĮŒĝƟŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢ 

    226807 ĺ,ħĶ,807 ĶńĚĽňėŀĽĴŇĔ 1ȮȮȮȮľĬƞĺĵĔŇĨ 

226889 ĺ,ħĶ,889 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚħŅĶŅĻŅĽĨĶƢŐĸŃ
ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĕńŘĬĽŌĚ 

1ȮȮȮľĬƞĺĵĔŇĨ   ėĚŏħŇĴ ȮȮ1ȮȮȮȮľĬƞĺĵĔŇĨ  
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 1.2  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ -œĴƞĴň-  
 

1.2  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ : ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬ 
ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚȮȮȮȮ 
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 

ŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟŏĸŊŀĔŏĶňĵĬŒĬ
ĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢ 
 

ȮȮȮ0,ȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ -œĴƞĴň-    2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ  :ȮȮĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬ 
ĭŅĚĮĶŃĔŅĶĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬ 
ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶ 
ĭĶŇľŅĶľĸńĔĽŌĨĶ 

ŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟŏĸŊŀĔŏĶňĵĬŒĬ
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚĪňŗěŜŅŏĮƦĬœħƟ 

ĕ,ȮĺŇĪĵŅĬŇıĬīƢ 48ľĬƞĺĵĔŇĨ ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭėŜŅĬŇĵŅĴŒľĴƞŒĬĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0337 

226898 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 48 ľĬƞĺĵĔŇĨ 226898 ħŋļġňĬŇıĬīƢ 48   ľĬƞĺĵĔŇĨ 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮȮ8 ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮ8ȮȮ  
    1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ : -ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĚŏħŇĴ 
 

    2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮ8ȮȮȮȮȮȮȮȮȮȮ -œĴƞĴň-  
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵȮȮ Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵȮȮ  

1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀ 
ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭȮŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇȮ
ŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŏĶŊŗŀĚľĬŉŗĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISIȮľĶŊŀ SCOPUS 
ľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ 
0ȮŏĶŊŗŀĚ 

/,ȮȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬȮȮȮȮ 
ľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬȮœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢȮȮȮȮȮȮȮȮȮȮȮȮ 
ĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚ (peer              
review)ȮĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅħŅĶŅĻŅĽĨĶƢȮőħĵĴň 
ĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵĪńŘĚȮ0ȮŏĶŊŗŀĚĨƟŀĚ 
ȮŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĬŅĬŅĝŅĨŇ O1, O2 ľĶŊŀ O3ȮőħĵŀƟŅĚŀŇĚěŅĔ Web of     
Science 

 

ŏıŊŗŀŒľƟŏĔĦĤƢĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ
ĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴŏĕƟĴĕƟĬĕŉŘĬȮŐĸŃĽŀħėĸƟŀĚ
ĔńĭĔŅĶĮĶńĭŏĮƦĬľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇȮ 
 

 0,ȮȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮȮ 
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩĪŅĚ
ĳŅļŅŀńĚĔķļŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 
ĴŅĔĵŇŗĚĕŉŘĬ 

ȮȮȮȮȮ0,ȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅ 
ĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

ȮȮȮȮȮ1,ȮȮȮėĚŏħŇĴ  
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ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ  
ȮȮȮȮȮ/'ȮȮȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ 
ėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
ȮȮȮȮȮ0'ȮȮȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮȮőħĵĨƟŀĚĵŊŗĬ 
ėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮȮ/ȮĳŅė 
ĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
ȮȮȮȮȮ1'ȮȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ 
ľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅ 
ĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

ėĚŏħŇĴ  

Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination)  
őħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 
 

Ĝ,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĚŏħŇĴ 

 

 

2,0ȮĨŅĶŅĚŐĽħĚįĸĚŅĬȮ3ȮĮƖȮĪňŗįƞŅĬĴŅĕŀĚľĸńĔĽŌĨĶŏħŇĴȮŏĝƞĬȮěŜŅĬĺĬĬńĔĻŉĔļŅ,ȮįĸĚŅĬĺŇěńĵ/įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗĔƟŅĺľĬƟŅ,ȮľĸńĔĽŌĨĶĽĶƟŅĚėĺŅĴőħħŏħƞĬŒľƟŐĔƞȮĴĝ,ȮŐĸŃ
ĮĶŃŏĪĻœĪĵŀĵƞŅĚœĶĭƟŅĚ 

ľĸńĔĽŌĨĶœħƟĴňįĸĔŅĶħŜŅŏĬŇĬĚŅĬŒĬĝƞĺĚȮ3ȮĮƖĪňŗįƞŅĬĴŅȮħńĚĬňŘ 

/,ȮěŜŅĬĺĬĬńĔĻŉĔļŅȮ 

 ĴňĔŅĶĶńĭĬńĔĻŉĔļŅŏĕƟŅŏıŇŗĴĕŉŘĬȮőħĵŒĬĮƖŐĶĔĪňŗŏĮƕħĶńĭĬńĔĻŉĔļŅȮ&ĮƖĔŅĶĻŉĔļŅȮ034.'ȮĴňĬńĔĻŉĔļŅěŜŅĬĺĬȮ/ȮėĬȮŐĸŃŏıŇŗĴŏĮƦĬȮ2ȮŐĸŃȮ3ȮėĬȮŒĬĮƖĔŅĶĻŉĔļŅȮ034/ȮŐĸŃȮ0340Ȯ
ĨŅĴĸŜŅħńĭ 
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0,ȮįĸĚŅĬĺŇěńĵŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗĔƟŅĺľĬƟŅȮ 

 ĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶœħƟįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸȮĴňįĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸȮŐĸŃŏĕƟŅĶƞĺĴĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ
ŒĬŏĺĪňĶŃħńĭĬŅĬŅĝŅĨŇȮįĸĚŅĬĪňŗŏĔŇħĕŉŘĬĴňėĺŅĴĪńĬĽĴńĵȮőħħŏħƞĬȮĽŀħėĸƟŀĚĔńĭĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮőħĵŒĬĮƖȮı,Ļ,0340ȮĴň
įĸĚŅĬĨňıŇĴıƢŐĸŃĬŜŅŏĽĬŀĶŃħńĭĬŅĬŅĝŅĨŇȮŀŅĪŇ 

¶ Wannawichian, S., A. Laphirattanakul, Influence of plasma in the vicilgrw md Gm ml @pgefrlcqq _lb ?lesj_p Cvrclqgml md Gmýq K_elcrga Dmmrnpglr* Afg_le 

Mai J. Sci., 2019, 46(2), 408-416 

¶ Laphirattanakul, A., P. Wattanakasiwich, and S. Wannawichian, PARST Educational Tool for Planet Positioning, International Astronomical Union Division 

C, Conference on Astronomy Education, AstroEdu: Bridging Research and Practice, Munich, Germany, September 15-19, 2019 

¶ Pongsupa, G., Sawangwit, U., Wannawichian, S., Boonmalai, M., Yoyponsan, R. S.,TNT photometric reverberation mapping analysis of high-redshift 

quasars, Journal of Physics: Conference Series, 2019, 1380, 012135(1-4) 

1,ȮėĺŅĴőħħŏħƞĬĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŐĸŃĮĶŃŏĪĻœĪĵĞŉŗĚŏĔŇħĕŉŘĬěŅĔľĸńĔĽŌĨĶȮ 

 ľĸńĔĽŌĨĶĴňėĺŅĴĶƞĺĴĴŊŀħƟŅĬĺŇěńĵŐĸŃĺŇĝŅĔŅĶĶƞĺĴĔńĭĽĩŅĭńĬĺŇěńĵȮľĬƞĺĵĚŅĬħƟŅĬĔŅĶĻŉĔļŅȮŐĸŃľĬƞĺĵĚŅĬŀŊŗĬȮŕȮĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮőħĵŏĮƦĬľĸńĔĽŌĨĶĮĶŇĠĠŅĽŅĕŅ
ħŅĶŅĻŅĽĨĶƢŏıňĵĚľĸńĔĽŌĨĶŏħňĵĺŒĬĮĶŃŏĪĻœĪĵȮĴňėĦŅěŅĶĵƢĪňŗĪŜŅĚŅĬĺŇěńĵėĶŀĭėĸŋĴŏĔŊŀĭĪŋĔŐĕĬĚĕŀĚĺŇĝŅħŅĶŅĻŅĽĨĶƢȮĴňľŀħŌħŅĺĽŇĶŇĬīĶȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĮƦĬĽĩŅĬĪňŗİƗĔ
ĮĢŇĭńĨŇȮŐĸŃĴňėĺŅĴŏĕƟĴŐĕŖĚĪňŗœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬěŅĔĪňŗĨńŘĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĪňŗŀĵŌƞŒĔĸƟĔńĭŀŋĪĵŅĬħŅĶŅĻŅĽĨĶƢĽŇĶŇĬīĶȮ ŐĸŃľŀħŌħŅĺŐľƞĚĝŅĨŇȮ ĕŀĚĽĩŅĭńĬĺŇěńĵħŅĶŅĻŅĽĨĶƢ
ŐľƞĚĝŅĨŇȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮőħĵĴňėĺŅĴĶƞĺĴĴŊŀĳŅĵŒĨƟĕƟŀĨĔĸĚĪŅĚĺŇĝŅĔŅĶȮőėĶĚĔŅĶįĸŇĨĭńĦĤŇĨĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĶŃľĺƞŅĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃĽĩŅĭńĬĺŇěńĵħŅĶŅĻŅĽĨĶƢ
ŐľƞĚĝŅĨŇȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮĞŉŗĚĽĬńĭĽĬŋĬŒľƟŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞĬňŘȮŏěƟŅľĬƟŅĪňŗĕŀĚĽĩŅĭńĬłȮĽŅĴŅĶĩĮĢŇĭńĨŇľĬƟŅĪňŗŒĬģŅĬŃŀŅěŅĶĵƢĮĶŃěŜŅĕŀĚľĸńĔĽŌĨĶȮŏĮƦĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢľĸńĔȮŐĸŃĶńĭĬńĔĻŉĔļŅŏĕƟŅŏĮƦĬįŌƟĝƞĺĵĺŇěńĵœħƟȮĞŉŗĚŏŀŊŘŀĮĶŃőĵĝĬƢŒľƟĔńĭĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĩŉĚĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮŀŋĮĔĶĦƢĺŇěńĵȮŐĸŃŏĪėőĬőĸĵňĨƞŅĚȮŕȮŏıŊŗŀĔŅĶĻŉĔļŅŐĸŃ
ĺŇěńĵȮıĶƟŀĴĔńĭĔŅĶĶńĭĪŋĬĔŅĶĻŉĔļŅŒĬģŅĬŃįŌƟĝƞĺĵĺŇěńĵĕŀĚĽĩŅĭńĬłȮ 

 ĬŀĔěŅĔĬňŘȮėĦŅěŅĶĵƢŒĬľĸńĔĽŌĨĶĵńĚœħƟĪŜŅĺŇěńĵŒĬľńĺĕƟŀĪňŗőħħŏħƞĬŐĸŃĬŜŅĽĴńĵŒĬĶŃħńĭĽŅĔĸȮŏĮƦĬįŌƟĬŜŅŒĬĶŃħńĭĮĶŃŏĪĻȮŀŅĪŇȮőėĶĚĔŅĶĺŇěńĵĽŜŅĶĺěĕƟŅĴĸŃĨŇěŌħȮőħĵĔŅĶŒĝƟ
ėŀĬŏĪĬŏĬŀĶƢĜĬĺĬĝƟŅĚŐĺĬŒĬĔŅĶĨĶĺěĺńħŀĬŋĳŅėěŅĔŀĺĔŅĻĪňŗĸŃĨŇěŌħĨƞŅĚȮŕȮĔńĬĨńŘĚŐĨƞŏĕĨĻŌĬĵƢĽŌĨĶĩŉĚĪĺňĮŐŀĬĨŅĶƢĔĨŇĔŅȮőėĶĚĔŅĶĮĶŅĔĢĔŅĶĦƢŐĽĚŏľĬŊŀŐĽĚŒĨƟȮŏıŊŗŀĺŇŏėĶŅŃľƢ
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ıĸĺńĨŒĬĽĬŅĴŐĴƞŏľĸŖĔħŅĺŏėĶŅŃľƢȮ ľĶŊŀőėĶĚĔŅĶĝňĺĺŇĪĵŅħŅĶŅĻŅĽĨĶƢȮŏıŊŗŀĽŜŅĶĺěĽŇŗĚĴňĝňĺŇĨŒĬĽĳŅıŐĺħĸƟŀĴĪňŗŒĔĸƟŏėňĵĚĔńĭĽĳŅıŐĺħĸƟŀĴőĭĶŅĦĕŀĚőĸĔŐĸŃħŅĺŀńĚėŅĶŐĸŃ
ĽĳŅıŐĺħĸƟŀĴŐĭĭĽŋħĕńŘĺȮ 

2,1ȮįĸĪňŗėŅħĺƞŅěŃœħƟĶńĭěŅĔľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒĬŏĺĸŅȮ3ȮĮƖĨƞŀœĮȮ&őħĵŏĜıŅŃħƟŅĬĺŇĝŅĔŅĶŐĸŃėĺŅĴŏĮƦĬȮŴĬŅĬŅĝŅĨŇŵ' 

 ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬĮƖĔŅĶĻŉĔļŅȮ0341ȮěŃĪŜŅŒľƟľĸńĔĽŌĨĶĴňėĺŅĴŏĕƟĴŐĕŖĚħƟŅĬĺŇĝŅĔŅĶĪňŗĴŅĔĕŉŘĬȮĬńĔĻŉĔļŅĴňőŀĔŅĽŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭŐĕĬĚĺŇěńĵŒĬŏĝŇĚ
ĸŉĔȮŐĸŃĴňőŀĔŅĽœħƟĪŜŅĚŅĬĺŇěńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĪńĬĽĴńĵȮĭńĦĤŇĨĕŀĚľĸńĔĽŌĨĶěŃĴňėĺŅĴıĶƟŀĴĪńŘĚħƟŅĬĺŇĝŅĔŅĶȮĺŇěńĵȮŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŀĵƞŅĚŏĮƦĬĽŅĔĸȮŏĮƦĬĪňŗĨƟŀĚĔŅĶŒĬ
ĶŃħńĭĬŅĬŅĝŅĨŇȮ 
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5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
 

ŐĭĭȮ/,/ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ĮƖĪňŗȮ/ ĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ    ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ  
  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ    ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
  ĽŀĭĺńħėŋĦĽĴĭńĨŇ    ĽŀĭĺńħėŋĦĽĴĭńĨŇ  
  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ  

ĶĺĴ + ĶĺĴ + 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

226898 ĺ,ħĶ,876 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ /0 226898 ĺ,ħĶ,876 ħŋļġňĬŇıĬīƢ 12 
226891 ĺ,ħĶ,87/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ - 226891 ĺ,ħĶ,87/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ - 

ĶĺĴ /0 ĶĺĴ /0 
ĮƖĪňŗȮ0 ĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
226898 ĺ,ħĶ,876 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ /0 226898 ĺ,ħĶ,876 ħŋļġňĬŇıĬīƢ 12 
226892 ĺ,ħĶ,870 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ2 - 226892 ĺ,ħĶ,870 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ2 - 

ĶĺĴ 12 ĶĺĴ 12 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  

226898 ĺ,ħĶ,876 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ /0 226898 ĺ,ħĶ,876 ħŋļġňĬŇıĬīƢ 12 

ĶĺĴ 12 ĶĺĴ 12 
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ĮƖĪňŗȮ3 ĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
226898 ĺ,ħĶ,876 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ /0 226898 ĺ,ħĶ,876 ħŋļġňĬŇıĬīƢ 12 
226891 ĺ,ħĶ,871 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 - 226891 ĺ,ħĶ,871 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 - 

ĶĺĴ /0 ĶĺĴ /0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ    ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ  
  ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  

  ĽŀĭĺŇĪĵŅĬŇıĬīƢ    ĽŀĭħŋļġňĬŇıĬīƢ  

ĶĺĴ - ĶĺĴ - 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 48 ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 48 
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ŐĭĭȮ0.1 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 
 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ĮƖĪňŗȮ/ ĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
  ĺŇĝŅŏĸŊŀĔ 9   ĺŇĝŅŏĸŊŀĔ 9 

ĶĺĴ 7 ĶĺĴ 7 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

226891 ĺ,ħĶ,87/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ / 226891 ĺ,ħĶ,87/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ / 
  ĺŇĝŅŏĸŊŀĔ 4   ĺŇĝŅŏĸŊŀĔ 4 
  ĽŀĭĺńħėŋĦĽĴĭńĨŇ    ĽŀĭĺńħėŋĦĽĴĭńĨŇ  
  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ    ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ  

ĶĺĴ 5 ĶĺĴ 5 
ĮƖĪňŗȮ0 ĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
226897 ĺ,ħĶ,877 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 7 226897 ĺ,ħĶ,877 ħŋļġňĬŇıĬīƢ 7 
226892 ĺ,ħĶ,870 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ2 / 226892 ĺ,ħĶ,870 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ2 / 

ĶĺĴ 1. ĶĺĴ 1. 
  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  

226899 ĺ,ħĶ,879 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 
 

7 226899 ĺ,ħĶ,879 ħŋļġňĬŇıĬīƢ 7 

ĶĺĴ 7 ĶĺĴ 7 
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ĮƖĪňŗȮ3 ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 

226899 ĺ,ħĶ,879 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 7 226899 ĺ,ħĶ,879 ħŋļġňĬŇıĬīƢ 7 
226891 ĺ,ħĶ,871 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 / 226891 ĺ,ħĶ,871 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 / 

ĶĺĴ /. ĶĺĴ /. 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

226899 ĺ,ħĶ,879 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 7 226899 ĺ,ħĶ,879 ħŋļġňĬŇıĬīƢ 7 
  ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  

  ĽŀĭĺŇĪĵŅĬŇıĬīƢ    ĽŀĭħŋļġňĬŇıĬīƢ  

ĶĺĴ 7 ĶĺĴ 7 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 32 ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 32 
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ŐĭĭȮ0.0ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ĮƖĪňŗȮ/ ĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
226701 ĺ,ħĶ,5./ ħŅĶŅĻŅĽĨĶƢȮěŅĔĮĶŃĺńĨŇĻŅĽĨĶƢĽŌƞŐĬĺľĬƟŅ 2 226701 ĺ,ħĶ,5./ ħŅĶŅĻŅĽĨĶƢȮěŅĔĮĶŃĺńĨŇĻŅĽĨĶƢĽŌƞŐĬĺľĬƟŅ 2 
004702  ĺ,ħĶ,5.0 ĔĸĻŅĽĨĶƢĪƟŀĚĲƚŅ 3 226705 ĺ,ħĶ,5.3 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ1 3 
004704 ĺ,ħĶ,5.2 ĺŇĪĵŅĻŅĽĨĶƢħŅĺŏėĶŅŃľƢ 3 0045/. ĺ,ħĶ,5/. ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅ 3 

ĶĺĴ 6 ĶĺĴ 6 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
226703 ĺ,ħĶ,5.1 ħŅĶŅĻŅĽĨĶƢĽńĚŏĔĨĔŅĶĦƢ 3   ĺŇĝŅŏĸŊŀĔ 7 
226705 ĺ,ħĶ,5.3 ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢħŅĺķĔļƢȮ1 3   ĽŀĭĺńħėŋĦĽĴĭńĨŇ  
0045/. ĺ,ħĶ,5/. ĲƕĽŇĔĽƢħŅĶŅĻŅĽĨĶƢĔŅĶėĦĬŅ 3   ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ  

  ĽŀĭĺńħėŋĦĽĴĭńĨŇ    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ  
  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ      
  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ      

ĶĺĴ 7 ĶĺĴ 7 
ĮƖĪňŗȮ0 ĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
226898 ĺ,ħĶ,876 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 6 226898 ĺ,ħĶ,876 ħŋļġňĬŇıĬīƢ 6 
22689/ ĺ,ħĶ,87/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ / 22689/ ĺ,ħĶ,87/ ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ/ / 

  ĺŇĝŅŏĸŊŀĔ 4   ĺŇĝŅŏĸŊŀĔ 4 
ĶĺĴ 13 ĶĺĴ /3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  
226898 ĺ,ħĶ,876 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 6 226898 ĺ,ħĶ,876 ħŋļġňĬŇıĬīƢ 6 

  ĺŇĝŅŏĸŊŀĔ 1   ĺŇĝŅŏĸŊŀĔ 1 
ĶĺĴ 1/ ĶĺĴ 1/ 
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ĮƖĪňŗȮ3 ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 

226898 ĺ,ħĶ,876 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 6 226898 ĺ,ħĶ,876 ħŋļġňĬŇıĬīƢ 6 
226890 ĺ,ħĶ,870 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ0 / 226890 ĺ,ħĶ,870 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ0 / 

ĶĺĴ 7 ĶĺĴ 7 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

226898 ĺ,ħĶ,876 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 6 226898 ĺ,ħĶ,876 ħŋļġňĬŇıĬīƢ 6 
ĶĺĴ 6 ĶĺĴ 6 
ĮƖĪňŗȮ2 ĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
226898 ĺ,ħĶ,876 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 6 226898 ĺ,ħĶ,876 ħŋļġňĬŇıĬīƢ 6 
226891 ĺ,ħĶ,871 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 / 226891 ĺ,ħĶ,871 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚħŅĶŅĻŅĽĨĶƢȮ1 / 

ĶĺĴ 7 ĶĺĴ 7 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

226898 ĺ,ħĶ,876 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 6 226898 ĺ,ħĶ,876 ħŋļġňĬŇıĬīƢ 6 
  ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  
  ĽŀĭĺŇĪĵŅĬŇıĬīƢ    ĽŀĭħŋļġňĬŇıĬīƢ  

ĶĺĴ 6 ĶĺĴ 6 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 55 ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 55 
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4,ȮĭńĬĪŉĔĕƟŀĨĔĸĚėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶȮőėĶĚĔŅĶįĸŇĨĭńĦĤŇĨĶŃħńĭĭńĦĤŇĨĻŉĔļŅĔńĭȮ
ĽĩŅĭńĬĺŇěńĵħŅĶŅĻŅĽĨĶƢŐľƞĚĝŅĨŇȮ&ŀĚėƢĔŅĶĴľŅĝĬ'Ȯ 
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7. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 
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