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  Ä ĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
  Ä ĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 

6.5 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
 ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
 X ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 Ä ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 
 ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 
 Ä ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮŐĸŃŏĮƦĬĮĶŇĠĠŅĕŀĚŐĨƞĸŃĽĩŅĭńĬ 
 Ä ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮŐĸŃŏĮƦĬĮĶŇĠĠŅĶƞĺĴĔńĭȮźźźźźźźźźź 
 Ä ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 

7. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561 ĴňįĸĭńĚėńĭŒĝƟŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĮƖĔŅĶĻŉĔļŅȮ2561 
 ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ8/2561 ŏĴŊŗŀĺńĬĪňŗȮ/.ȮŏħŊŀĬĔĶĔġŅėĴ
ı,Ļ,Ȯ2561 
 ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗ 7/2561 ŏĴŊŗŀĺńĬĪňŗȮ0/ȮŏħŊŀĬȮĔĶĔġŅėĴȮı,Ļ,Ȯ
2561 
 

 



3 
 

8. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮŒĬĮƖĔŅĶĻŉĔļŅ 2561 
  
9. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ (ĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅ' 

ŀŅěŅĶĵƢĮĶŃěŜŅĽĩŅĭńĬŀŋħĴĻŉĔļŅĪńŘĚĕŀĚĶńģĭŅĸŐĸŃŏŀĔĝĬ 
ĬńĔĺŇĪĵŅĻŅĽĨĶƢ 
ĬńĔĺŇĝŅĔŅĶ 
ĬńĔĺŇěńĵŐĸŃıńĥĬŅ 
ĬńĔĺŇŏėĶŅŃľƢ 
įŌƟěńħĔŅĶİƙŅĵėĺĭėŋĴĔŅĶįĸŇĨ 
įŌƟěńħĔŅĶİƙŅĵėĺĭėŋĴėŋĦĳŅı 
įŌƟěńħĔŅĶİƙŅĵĮĶŃĔńĬėŋĦĳŅı 
ŏěƟŅĕŀĚĔŇěĔŅĶ 
 

10. ĝŊŗŀȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĝŊŗŀ-ĽĔŋĸȮ&ĶŃĭŋĨŜŅŐľĬƞĚĺŇĝŅĔŅĶ' 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅĺŇĝŅ', ĽĩŅĭńĬ*ȮĮĶŃŏĪĻ 

ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ŏĸĕĮĶŃěŜŅĨńĺ
ĮĶŃĝŅĝĬ 

1. įĻ,ħĶ,ȮĔŅĬħŅȮ ľĺńĚĝńĵ Ph.D. &Agriculture', University of Tsukuba, Japan, 2001 
ĺĪ.Ĵ. Ȯ'ŏĔļĨĶĻŅĽĨĶƢ& , ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2535 
ĺĪ.ĭ.Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2531 

3 64990 0104 xxx 

2,ȮįĻ,ħĶ,ȮĬńĬĪŇĵŅȮ ŀńěěŇĴŅĶńĚļň ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
ĺĪ.Ĵ.Ȯ&ĝňĺĺŇĪĵŅĽĳŅĺŃŐĺħĸƟŀĴ', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2535 
ĺĪ.ĭ.Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚ, 2529 

3 10060 1949 xxx 

3. įĻ,ȮħĶ,ȮĽŇĶŇĺħňȮ ĝĴŏħĝ Dr.agr. (Agriculture), University of Bonn, Germany, 2005 
ĺĪ,Ĵ,,Ȯ(ĽńĨĺĺŇĪĵŅ'ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ2539 
ĺĪ,ĭ, &ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2536 

 3 1005 00343 xxx 

 
11. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
X ŒĬĽĩŅĬĪňŗĨńŘĚĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
Ã ĬŀĔĽĩŅĬĪňŗĨńŘĚȮ 
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12. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶȮ 
/0,/ ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 

 ěŅĔĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ
ĕŉŘĬŀĵŌƞĔńĭŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/0Ȯ&ı,Ļ,034.-0342'ȮŐĸŃŐįĬȮŴĮĶŃŏĪĻœĪĵȮ
2,.ŵȮŏĮƦĬŀňĔĬőĵĭŅĵľĬŉŗĚĪňŗŏĮƦĬĔŅĶĺŅĚĶŅĔģŅĬĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬĶŃĵŃĵŅĺȮŏĮƦĬěŋħŏĶŇŗĴĨƟĬŒĬĔŅĶ
ĕńĭŏėĸŊŗŀĬœĮĽŌƞĔŅĶŏĮƦĬĮĶŃŏĪĻĪňŗĴńŗĚėńŗĚȮĴńŗĬėĚȮŐĸŃĵńŗĚĵŊĬȮĨŅĴĺŇĽńĵĪńĻĬƢĶńģĭŅĸȮőħĵĵŉħľĸńĔȮŴŏĻĶļģĔŇěĪňŗ
ĕńĭŏėĸŊŗŀĬħƟĺĵĬĺńĨĔĶĶĴȮ(ValueůBased Economy)ŵȮľĶŊŀŏĮƦĬĶŌĮŐĭĭĪňŗĴňĔŅĶįĸńĔħńĬĔŅĶĮĢŇĶŌĮőėĶĚĽĶƟŅĚ
ŏĻĶļģĔŇěȮĔŅĶĮĢŇĶŌĮĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅȮŐĸŃĔŅĶĮĢŇĶŌĮĔŅĶĻŉĔļŅœĮıĶƟŀĴŕȮĔńĬȮŏĮƦĬĔŅĶįĬŉĔĔŜŅĸńĚĕŀĚ
ĪŋĔĳŅėĽƞĺĬĳŅĵŒĨƟŐĬĺėŇħȮŴĮĶŃĝŅĶńģŵȮĪňŗįĬŉĔĔŜŅĸńĚĔńĭŏėĶŊŀĕƞŅĵıńĬīĴŇĨĶĪŅĚīŋĶĔŇěȮĔŅĶĺŇěńĵıńĥĬŅȮŐĸŃ
ĭŋėĸŅĔĶĪńŘĚŒĬŐĸŃĶŃħńĭőĸĔ 
 őħĵŏĬƟĬĔŅĶĺŇěńĵŐĸƟĺĨƞŀĵŀħŒĬĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃŀŋĨĽŅľĔĶĶĴȮħńĚĬňŘ 
 1. ĔĸŋƞĴŀŅľŅĶȮŏĔļĨĶȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıȮŏĝƞĬȮĽĶƟŅĚŏĽƟĬĪŅĚīŋĶĔŇěŒľĴƞȮ&New Startups) ħƟŅĬ
ŏĪėőĬőĸĵňĔŅĶŏĔļĨĶŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮŏĮƦĬĨƟĬ 
 2. ĔĸŋƞĴĽŅīŅĶĦĽŋĕȮĽŋĕĳŅıȮŐĸŃŏĪėőĬőĸĵňĪŅĚĔŅĶŐıĪĵƢȮŏĝƞĬȮıńĥĬŅŏĪėőĬőĸĵňĽŋĕĳŅıȮ
ŏĪėőĬőĸĵňĔŅĶŐıĪĵƢŐĸŃĽĮŅȮŏĮƦĬĨƟĬ 
 3. ĔĸŋƞĴŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢŀńěĜĶŇĵŃȮľŋƞĬĵĬĨƢȮŐĸŃĶŃĭĭŏėĶŊŗŀĚĔĸĪňŗŒĝƟĶŃĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢėĺĭėŋĴȮ
ŏĝƞĬȮŏĪėőĬőĸĵňľŋƞĬĵĬĨƢȮŏĮƦĬĨƟĬ 
 4. ĔĸŋƞĴħŇěŇĪńĸȮŏĪėőĬőĸĵňŀŇĬŏĨŀĶƢŏĬŖĨĪňŗŏĝŊŗŀĴĨƞŀŐĸŃĭńĚėńĭŀŋĮĔĶĦƢĨƞŅĚŕȮĮƤĠĠŅĮĶŃħŇļģƢŐĸŃ
ŏĪėőĬőĸĵňĽĴŀĚĔĸİƤĚĨńĺȮŏĝƞĬȮŏĪėőĬőĸĵňħƟŅĬĔŅĶŏĚŇĬȮŀŋĮĔĶĦƢŏĝŊŗŀĴĨƞŀŀŀĬœĸĬƢőħĵœĴƞĨƟŀĚŒĝƟėĬȮŏĪėőĬőĸĵň
ĔŅĶĻŉĔļŅȮŀňůĴŅĶƢŏĔŖĨŏıĸĽŐĸŃŀňůėŀĴŏĴŇĶƢĞȮŏĮƦĬĨƟĬ 
 5. ĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĽĶƟŅĚĽĶĶėƢȮĺńĥĬīĶĶĴȮŐĸŃĭĶŇĔŅĶĪňŗĴňĴŌĸėƞŅĽŌĚȮŏĝƞĬȮŏĪėőĬőĸĵňĔŅĶŀŀĔŐĭĭȮ
īŋĶĔŇěœĸĲƝĽœĨĸƢȮŏĪėőĬőĸĵňĔŅĶĪƞŀĚŏĪňŗĵĺȮĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĭĶŇĔŅĶȮŏĮƦĬĨƟĬ 
 ěŃŏľŖĬœħƟĺƞŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĽŅĴŅĶĩĨŀĭĶńĭőěĪĵƢĨƞŅĚŕȮŏľĸƞŅĬňŘœħƟėƞŀĬĕƟŅĚĴŅĔȮŏĬŊŗŀĚěŅĔĴňėĺŅĴľĸŅĔľĸŅĵŒĬ
ĺŇĪĵŅĔŅĶȮŏĝƞĬȮĔŅĶıńĥĬŅŀŅľŅĶŏıŊŗŀįŌƟĽŌĚĺńĵŒĬŏĝŇĚŀŋĨĽŅľĔĶĶĴȮĔŅĶıńĥĬŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĔŅĶ
ĬŜŅıŊĝĽĴŋĬœıĶĴŅŒĝƟĮĶŃőĵĝĬƢŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶȮĔŅĶĻŉĔļŅĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴŐĸŃĔŅĶ
ŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀŒĬĔŅĶıńĥĬŅĔŅĶŏĔļĨĶȮĔŅĶıńĥĬŅľŋƞĬĵĬĨƢĨŅĴĸńĔļĦŃőėĶĚĽĶƟŅĚȮĽĶňĶŃŐĸŃıķĨŇĔĶĶĴ
ĕŀĚĴĬŋļĵƢŐĸŃĽńĨĺƢȮĔŅĶıńĥĬŅĔŅĶŒĝƟħŇěŇĪńĸŒĬĚŅĬĺŇěńĵĨƞŅĚŕȮĶĺĴĩŉĚĔŅĶĲƘƨĬĲŌĮƙŅȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃ
ĽńĨĺƢĮƙŅŏıŊŗŀĔŅĶĪƞŀĚŏĪňŗĵĺŒĬŏĝŇĚŀĬŋĶńĔļƢŀĵƞŅĚŐĪƟěĶŇĚȮŏĮƦĬĨƟĬ 
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/0,0 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ěŅĔĔŅĶŏĮƕħĮĶŃŏĪĻŏĮƦĬĔĸŋƞĴŀŅŏĞňĵĬȮ(AEC) ĪŜŅŒľƟĴňĔŅĶŐĸĔŏĮĸňŗĵĬĪĶńıĵŅĔĶĴĬŋļĵƢŒĬĶŃľĺƞŅĚ

ĮĶŃŏĪĻĴŅĔĕŉŘĬȮŐĨƞŏĮƦĬĪňŗĪĶŅĭĔńĬĺƞŅėĬœĪĵĽƞĺĬŒľĠƞĴňěŋħŀƞŀĬŒĬŏĶŊŗŀĚĕŅħĪńĔļŃĳŅļŅĪňŗȮ2 (ĳŅļŅŀńĚĔķļ'Ȯ
ŐĸŃĳŅļŅĪňŗȮ3 ĨƞŅĚěŅĔĮĶŃĝŅĔĶĕŀĚĮĶŃŏĪĻŀŊŗĬĪňŗĴňĪńĔļŃŏľĸƞŅĬňŘȮĔŅĶĮĶńĭľĸńĔĽŌĨĶŏĮƦĬĬŅĬŅĝŅĨŇȮěŃħŉĚħŌħ
ŒľƟĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇŏĕƟŅĴŅŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĴŅĔĕŉŘĬȮŏĬŊŗŀĚěŅĔȮėƞŅīĶĶĴŏĬňĵĴŐĸŃėƞŅėĶŀĚĝňıĪňŗœĴƞ
ĽŌĚĬńĔŐĸŃĨńŘĚŀĵŌƞŒĬěńĚľĺńħĪňŗŏĮƦĬľĬŉŗĚŒĬĽĩŅĬĪňŗĪƞŀĚŏĪňŗĵĺŐĸŃŐľĸƞĚŀŅĶĵīĶĶĴĪňŗĽĺĵĚŅĴȮĪŜŅŒľƟĬńĔĻŉĔļŅœĪĵĴň
őŀĔŅĽĽŊŗŀĽŅĶĔńĭĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĴŅĔĕŉŘĬȮĞŉŗĚěŃŏĮƦĬĔŅĶŏĝŊŗŀĴėĺŅĴĽńĴıńĬīƢŐĸŃŐĸĔŏĮĸňŗĵĬĺńĥĬīĶĶĴȮŀńĬěŃ
ĬŜŅœĮĽŌƞĔŅĶįĸŇĨħŋļġňĭńĦĤŇĨĪŅĚĝňĺĺŇĪĵŅĪňŗĨĶŃľĬńĔĩŉĚėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĪŜŅĚŅĬĺŇěńĵŐĭĭĭŌĶĦŅĔŅĶĶƞĺĴĔńĬ
ŏĮƦĬĔĸŋƞĴȮŏıŊŗŀœħƟįĸĚŅĬĺŇěńĵĪňŗĔƞŀŒľƟŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħĨƞŀĽńĚėĴȮıĶƟŀĴĔƟŅĺĽŌƞőĸĔĕŀĚĔŅĶĪŜŅĚŅĬŐĸŃĔŅĶ
ŐĕƞĚĕńĬŀĵƞŅĚĴňėŋĦĳŅıȮĴňĻňĸīĶĶĴŐĸŃĽŜŅĬŉĔŒĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĮĢŇĭńĨŇĽńĴĴŅŀŅĝňı 
 
/1, įĸĔĶŃĪĭěŅĔȮĕƟŀȮ/0.1 ŐĸŃȮ10.2 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚ
ĽĩŅĭńĬȮ 
/1,/Ȯ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

 ŏĬŊŗŀĚěŅĔĽĩŅĬĔŅĶĦƢĪŅĚŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗėŅħĺƞŅěŃŏĔŇħĕŉŘĬħńĚĔĸƞŅĺĕƟŅĚĨƟĬȮěŉĚ
ĨƟŀĚĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏħŇĴȮŏĮƦĬľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ĬŅĬŅĝŅĨŇ'ȮĕŉŘĬȮőħĵŏĬƟĬ
ĔŅĶĪŜŅĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺȮŏıŊŗŀĶŀĚĶńĭĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĴňėĺŅĴıĶƟŀĴŒĬĔŅĶĪŜŅĺŇěńĵȮőħĵœĴƞěŜŅŏĮƦĬĨƟŀĚŏĶňĵĬ
ĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮĪňŗĶŀĚĶńĭĬńĔĻŉĔļŅŒĬĶŃħńĭĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨĞŉŗĚĴńĔĽŀĬŏĮƦĬĳŅļŅœĪĵȮŐĨƞĩƟŅ
ĬńĔĻŉĔļŅĴňėĺŅĴěŜŅŏĮƦĬĨƟŀĚŏĶňĵĬĔŖĽŅĴŅĶĩŏĮƕħŏĮƦĬĨŀĬȮ(section) ĬŅĬŅĝŅĨŇœħƟȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅŐĸŃėĬĶŋƞĬ
ŒľĴƞĽŅĴŅĶĩĪŋƞĴŏĪĔńĭĔŅĶĪŜŅĺŇěńĵŐĸŃŏįĵŐıĶƞįĸĚŅĬĨŅĴŐįĬĔŅĶĕńĭŏėĸŊŗŀĬıńĬīĔŇěħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŐĸŃĔŅĶĺŇěńĵȮŒľƟĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŏĮƦĬĴľŅĺŇĪĵŅĸńĵĝńŘĬĬŜŅĨŅĴĴŅĨĶģŅĬĽŅĔĸĪňŗĴŋƞĚŏĬƟĬĔŅĶĺŇěńĵȮŏĮƦĬ
ĻŌĬĵƢĔĸŅĚėĺŅĴĶŌƟĝńŘĬĽŌĚŒĬĔĸŋƞĴĮĶŃŏĪĻŀĬŋĳŌĴŇĳŅėĸŋƞĴĬŘŜŅőĕĚȮŐĸŃĽĶƟŅĚŏėĶŊŀĕƞŅĵĔńĭĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬĪńŘĚ
ŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀĨŀĭĽĬŀĚŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ12 ĨƞŀœĮ 
  
 /1,0Ȯ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮ 
 ĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĴňĮĦŇīŅĬŐĸŃėĺŅĴĴŋƞĚľĺńĚŒľƟŏĮƦĬĻŌĬĵƢĔĸŅĚĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı
ĝńŘĬĽŌĚȮŏıŊŗŀŀŜŅĬĺĵĮĶŃőĵĝĬƢŐĔƞĪƟŀĚĩŇŗĬŐĸŃĮĶŃŏĪĻĝŅĨŇőħĵĽƞĺĬĶĺĴȮŏĮƦĬŐľĸƞĚĽŃĽĴȮėƟĬėĺƟŅȮĺŇěńĵȮŐĸŃ
ĩƞŅĵĪŀħėĺŅĴĶŌƟȮĨŅĴľĸńĔŐľƞĚŏĽĶňĳŅıĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŏįĵŐıĶƞȮ
őħĵĴňĺŇĽńĵĪńĻĬƢŒľƟĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĮƦĬĴľŅĺŇĪĵŅĸńĵĝńŘĬĬŜŅȮĴňėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸĪňŗĴŋƞĚŏĬƟĬĔŅĶĺŇěńĵȮĴňĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴŐĸŃėŋĦĳŅıȮĴňĔŅĶĭĶŇľŅĶěńħĔŅĶĪňŗħňĨŅĴľĸńĔ
ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅȮ
ĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮěŃŏĮƦĬĽƞĺĬľĬŉŗĚĪňŗěŃĬŜŅœĮĽŌƞĮĦŇīŅĬŐĸŃėĺŅĴĴŋƞĚľĺńĚħńĚĔĸƞŅĺȮŐĸŃĨŀĭĽĬŀĚ
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ıńĬīĔŇěĨŅĴĺŇĽńĵĪńĻĬƢĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŒĬıńĬīĔŇěĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶěńħ
ĔŅĶĻŉĔļŅĝńŘĬĽŌĚŐĸŃĔŅĶįĸŇĨįĸĚŅĬĺŇěńĵȮĔĸƞŅĺėŊŀ 

1. ěńħĔŅĶĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅŐĸŃĺŇĝŅĝňıĝńŘĬĽŌĚȮőħĵĴŋƞĚŏĬƟĬėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶȮĭńĦĤŇĨ
ŏĮƦĬėĬħňĴňėĺŅĴĶŌƟĴňėŋĦĳŅıĨŅĴĴŅĨĶģŅĬĽŅĔĸ 

2. įĸŇĨįĸĚŅĬĺŇěńĵŒĬĪŋĔĽŅĕŅĺŇĝŅȮŏıŊŗŀĽŅĴŅĶĩĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĕĵŅĵįĸĽŌƞĔŅĶ
ıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴĪňŗĴňėĺŅĴŏĮƦĬŏĸŇĻȮŏıŊŗŀıńĥĬŅŏĻĶļģĔŇěĽńĚėĴĕŀĚĮĶŃŏĪĻ 
 
/2,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ 
 ŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŃĸħŐįĬĔŅĶĻŉĔļŅŏĮƦĬŏıňĵĚĔŅĶĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺȮőħĵľĬƞĺĵĔŇĨľĸńĔěŃ
ŏĮƦĬĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮŐĨƞĬńĔĻŉĔļŅĽŅĴŅĶĩœĮŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬœħƟőħĵœĴƞĬńĭŏĮƦĬľĬƞĺĵĔŇĨĽŃĽĴ 
 12.1 ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 
  œĴƞĴň 
/2,0ȮėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒľƟľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬ 
  œĴƞĴň 
/2,1ȮĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 
  œĴƞĴň 
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ľĴĺħĪňŗ 2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

1. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
1.1 ĮĶńĝĠŅ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮŏĮƦĬĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭ

īĶĶĴĝŅĨŇĕŀĚĽŇŗĚĴňĝňĺŇĨȮŐĸŃėĺŅĴĽńĴıńĬīƢĕŀĚĽŇŗĚĴňĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴȮŐĽĺĚľŅėŜŅĩŅĴĪňŗĽŜŅėńĠľĶŊŀŒľĴƞŕȮĪŅĚ
ĝňĺĺŇĪĵŅȮŏĬƟĬėĺŅĴŏĮƦĬŏĸŇĻħƟŅĬĚŅĬĺŇěńĵőħĵėƟĬėĺƟŅĺŇěńĵŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀĵƞŅĚŏĮƦĬĶŃĭĭȮŏıŊŗŀĽĶƟŅĚ
įĸĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıŒĬĶŃħńĭĴŅĨĶģŅĬĽŅĔĸœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚħƟŅĬĝňĺĺŇĪĵŅĪńŘĚĪňŗŏĮƦĬ
ŀĚėƢėĺŅĴĶŌƟŏħŇĴŐĸŃŀĚėƢėĺŅĴĶŌƟŒľĴƞĪňŗœħƟěŅĔĚŅĬĺŇěńĵŏĕƟŅĔńĭĻŅĽĨĶƢŀŊŗĬŕȮĨĸŀħěĬĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňĝňĺĳŅıĪňŗŏľĴŅŃĽĴȮŏıŊŗŀĽĶƟŅĚĬĺńĨĔĶĶĴŒľĴƞŀńĬěŃĬŜŅœĮĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚĮĶŃŏĪĻȮĪńŘĚ
ĪŅĚħƟŅĬĽŋĕĳŅıȮĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴŐĸŃŏĻĶļģĔŇěȮ 
/,2ȮĺńĨĩŋĮĶŃĽĚėƢ ŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗ: 

1. ĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮĪńĔļŃȮėŇħėƟĬĮƤĠľŅȮĨńŘĚĽĴĴĨŇģŅĬȮĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬĔŅĶĺŇěńĵȮ
ĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮįĸœħƟȮĽŅĴŅĶĩŏĮƦĬįŌƟĬŜŅŒĬĔŅĶĺŇěńĵĶŃħńĭĽŌĚŐĸŃĸŉĔĞŉŘĚœħƟ 

2. ĽŅĴŅĶĩĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĝňŗĵĺĝŅĠĔńĭĻŅĽĨĶƢŐĕĬĚŀŊŗĬœħƟŀĵƞŅĚħňȮĽŅĴŅĶĩıńĥĬŅėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĝňĺĺŇĪĵŅĪńŘĚĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

3.ȮĴňĮƤĠĠŅȮėĺŅĴĶŌƟĸŉĔĞŉŘĚȮĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 
4. ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĴňėĺŅĴĽńĴıńĬīƢĪňŗħňĔńĭĭŋėėĸĶŀĭĕƟŅĚ 
5. ĔƟŅĺĪńĬŏĪėőĬőĸĵňŒľĴƞŕȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĪŅĚĔŅĶĽŊŗŀĽŅĶŒľƟŏĮƦĬĮĶŃőĵĝĬƢ

ĨƞŀĔŅĶėƟĬėĺƟŅĺŇěńĵŐĸŃĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵĪňŗĴňėĺŅĴĩŌĔĨƟŀĚȮĝńħŏěĬȮŐĸŃŐĴƞĬĵŜŅȮőħĵŒĝƟėĺŅĴĶŌƟĪŅĚ
ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏĮƦĬŏėĶŊŗŀĚĴŊŀ 
 

2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ  
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮ
ĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶ
ĶĺĴĪŋĔȮ5 ĮƖȮŒĬħƟŅĬėĺŅĴıŉĚ
ıŀŒěȮĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮįŌƟŒĝƟĭńĦĤŇĨȮ
ěŜŅĬĺĬįĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃ
įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶ
ĨňıŇĴıƢľĶŊŀŏįĵŐıĶƞȮěŜŅĬĺĬ
ĭĪėĺŅĴĪňŗĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

- ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

- įĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀ
ŏįĵŐıĶƞȮ 

- ěŜŅĬĺĬĭĪėĺŅĴĪňŗĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
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ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ 
Ä ĶŃĭĭĶŅĵĮƖ 
XȮĶŃĭĭĪĺŇĳŅė 
  őħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅ
ĔŅĶĻŉĔļŅȮœĴƞĬƟŀĵĔĺƞŅȮ15 ĽńĮħŅľƢ 
Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module)  

 

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļȮ(ĳŅėķħŌĶƟŀĬ' 
Ä ĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
X œĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮ(ŒĬĔĶĦňĪňŗĴŇŒĝƞĶŃĭĭĪĺŇĳŅė- ĶŃĭŋĶŅĵĸŃŏŀňĵħ) 
  -ȮœĴƞĴňȮ- 
 

0,Ȯ ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 
2.1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 Ã ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 

Ã ŒĬŏĺĸŅĶŅĝĔŅĶ 
 Ã  ĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

X ĶŃĭĭĪĺŇĳŅė 
ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬĽŇĚľŅėĴȮĩŉĚȮīńĬĺŅėĴ 
ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬȮĴĔĶŅėĴȮĩŉĚȮıķļĳŅėĴ 

  XȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
  ÃȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

ÃȮȮȮȮȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ(Module)  &ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 
   Ã  ŒĬŏĺĸŅĶŅĝĔŅĶ 
        Ã   ĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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0,0 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ1.1  

/,ȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĔŅĶĶńĭĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
0,ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮľĶŊŀĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮěŅĔ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅĶńĭĶŀĚŐĸƟĺ őħĵĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴ
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,25ȮľĶŊŀĴňĔŅĶĨňıŇĴıƢŏįĵŐıĶƞįĸĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĪňŗěŃĻŉĔļŅ
ĨƞŀŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

3. ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěŜŅĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ (ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ' 

 
ľĸńĔĽŌĨĶȮŐĭĭȮ1.2 
/,ȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĔŅĶĶńĭĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
0,ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮľĶŊŀĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮěŅĔ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅĶńĭĶŀĚŐĸƟĺ őħĵĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴ
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,50ȮľĶŊŀ 

3. įŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽŜŅĬńĔĚŅĬėĦŃȮ
ĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅĶńĭĶŀĚŐĸƟĺȮőħĵĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶȮĨńŘĚŐĨƞȮ1,..ȮĕŉŘĬ
œĮȮŀŅěœħƟĶńĭĔŅĶıŇěŅĶĦŅŒľƟŏĕƟŅĻŉĔļŅĳŅĵŒĨƟŏĚŊŗŀĬœĕȮħńĚĬňŘ 

  3,/ȮĵŀĴĶńĭŏĚŊŗŀĬœĕĪňŗěŃĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĕŀĚľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪȮĨŅĴĪňŗ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅĔŜŅľĬħ 

  3,0ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮıŇěŅĶĦŅŐĸƟĺŏľŖĬĺƞŅ
ĽĴėĺĶĶńĭŏĕƟŅŏĮƦĬĬńĔĻŉĔļŅ 

4. ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
5. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěŜŅĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ (ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ' 

 
 2.3. ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
 Ã ėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 

ÃȮėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
XȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĔŅĶĻŉĔļŅŐĸŃĪŜŅĺŇěńĵŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ 
Ä ĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟ 
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XȮĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟĪňŗěŃĪŜŅĺŇěńĵ 
Ä ŀŊŗĬŕȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 

2.4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
Ã ŐĬŃĬŜŅŐĸŃěńħĽŀĬĳŅļŅŀńĚĔķļŏıŇŗĴŏĨŇĴȮŏıŊŗŀŒľƟĴňėĺŅĴĽŅĴŅĶĩĴŅĔıŀŒĬĔŅĶŏĶňĵĭŏĶňĵĚħŋļġň
ĬŇıĬīƢ 
XȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėŒĬĔŅĶĻŉĔļŅŐĸŃĪŜŅĺŇěńĵȮȮȮȮȮ
ħƟŅĬĝňĺĺŇĪĵŅ 
ÃȮĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸĨńĔŏĨŊŀĬȮ
 ŒľƟėŜŅŐĬŃĬŜŅŐĔƞĬńĔĻŉĔļŅ 

 XȮěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪŜŅĺŇěńĵȮŏĝƞĬȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĔŅĶŒĝƟőĮĶŐĔĶĴĽĩŇĨŇ 
Ä ŀŊŗĬŕȮźźźźźźźźźźźźź 

 
 0,3 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 

ĮƖĔŅĶĻŉĔļŅ 2561 2562 2563 2564 2565 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 

ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ           
ŐĭĭȮ/,/ȮģŅĬĮĶŇĠĠŅőĪ 10 5 10 5 10 5 10 5 10 5 
ŐĭĭȮ1.2 ģŅĬĮĶŇĠĠŅĨĶň 7 3 7 3 7 3 7 3 7 3 
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě 
ĔŅĶĻŉĔļŅ 

          

ŐĭĭȮ/,/ȮģŅĬĮĶŇĠĠŅőĪ - - - - - 10 5 10 5 10 
ŐĭĭȮ1.2 ģŅĬĮĶŇĠĠŅĨĶň - - - - - - - 7 3 7 
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 0,4 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
2.6.1 ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦĳŅıĶĺĴĶŃħńĭėĦŃȮ1ȮĮƖȮĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
őħĵěŜŅŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦȮȮ 
 

  ĮƖĚĭĮĶŃĴŅĦ  
  256/ 2560 (ĮĶŃĴŅĦĔŅĶ' 2561 (ĮĶŃĴŅĦĔŅĶ' 

ŐįĬĚŅĬ ĚĭĮĶŃĴŅĦ ĚĭĮĶŃĴŅĦ ĚĭĮĶŃĴŅĦ ĚĭĮĶŃĴŅĦ ĚĭĮĶŃĴŅĦ ĚĭĮĶŃĴŅĦ 
  ŐįƞĬħŇĬ ŏĚŇĬĶŅĵœħƟ ŐįƞĬħŇĬ ŏĚŇĬĶŅĵœħƟ ŐįƞĬħŇĬ ŏĚŇĬĶŅĵœħƟ 
ŐįĬĚŅĬĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 53,604,500 23,412,700 56,284,700 24,583,300 59,099,000 25,812,500 
ŐįĬĚŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 317,575,400 67,214,200 333,454,200 70,574,900 350,126,900 74,103,700 
ŐįĬĚŅĬĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ 679,100 2,176,900 713,100 2,285,700 720,200 2,400,000 
ŐįĬĚŅĬĺŇěńĵ 0 11,564,500 0 12,142,700 0 12,749,900 
ŐįĬĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 7,820,000 2,076,700 8,211,000 2,180,500 8,293,100 2,289,600 
ŐįĬĚŅĬĔŅĶĻŅĽĬŅȮĻŇĸĮĺńĥĬīĶĶĴ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

0 375,000 0 393,800 0 0 

ŐįĬĚŅĬĭŌĶĦŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅ 

65,770,800 0 69,059,300 0 69,749,900 0 

ĶĺĴ 445,449,800 106,820,000 467,722,300 112,160,900 487,989,100 117,355,700 
ĶĺĴĪńŘĚĽŇŘĬ 552,269,800 579,883,200 579,883,200 

 

2.6.2  ėƞŅŒĝƟěƞŅĵĨƞŀľńĺȮŐĭĭȮ/,/ȮĽŜŅľĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃȮCLMV  ľĸńĔĽŌĨĶĸŃȮ151,400 ĭŅĪ  
  ėƞŅŒĝƟěƞŅĵĨƞŀľńĺȮŐĭĭȮ/,/ȮĽŜŅľĶńĭĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ  ľĸńĔĽŌĨĶĸŃȮ229,400 ĭŅĪ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėƞŅŒĝƟěƞŅĵĨƞŀľńĺȮŐĭĭȮ/,2ȮĽŜŅľĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃȮCLMV  ľĸńĔĽŌĨĶĸŃȮ194,600ȮĭŅĪ 
  ėƞŅŒĝƟěƞŅĵĨƞŀľńĺȮŐĭĭȮ/,2ȮĽŜŅľĶńĭĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ  ľĸńĔĽŌĨĶĸŃȮ272,600 ĭŅĪ 

0,5 ĶŃĭĭĔŅĶĻŉĔļŅ 
X ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
Ä ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ 
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2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴľŅĺŇĪĵŅĸńĵȮ 
1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0337Ȯ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ
ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅ 
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1,Ȯ ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
3.1 ľĸńĔĽŌĨĶȮ 
 3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

    ľĸńĔĽŌĨĶŐĭĭȮ/,/  ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 48 ľĬƞĺĵĔŇĨ 
   ľĸńĔĽŌĨĶŐĭĭȮ/,2 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 72 ľĬƞĺĵĔŇĨ 

 
 3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 

   ľĸńĔĽŌĨĶȮŐĭĭȮ1.1ȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
  ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  48 ľĬƞĺĵĔŇĨ 

  Ĕ. ĮĶŇĠĠŅĬŇıĬīƢ  48 ľĬƞĺĵĔŇĨ 

 202898 ħŋļġňĬŇıĬīƢ 48    ľĬƞĺĵĔŇĨ 
  ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ  
    1) įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮőħĵȮ1 ŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
ISI, Scopus, IEEE, Pubmed ľĶŊŀȮWeb of ScienceȮŐĸŃĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮ
ıĶƟŀĴĶŃĭŋĽńĚĔńħĺƞŅŏĮƦĬĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħ
ĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶŏĮƦĬĪňŗŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞ
ŏĔŇĬȮ/ȮŏĶŊŗŀĚ  
   2) ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
    3) ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅȮĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

1) ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅŀńĚĔķļȮ 
2) ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  
ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪŋĔĺŇĝŅĨŅĴĸŜŅħńĭȮħńĚĬňŘ 

Ȯ.067/0 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1 
202892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2 
202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3 
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3) ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĨŅĴ
ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

 Ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ  
1) ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇȮŏıŊŗŀĮĶŃŏĴŇĬĔƞŀĬŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
2) ĬńĔĻŉĔļŅĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔȮĔƞŀĬĔŅĶĵŊŗĬėŜŅĶƟŀĚ

ĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵ ŐĸŃĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭłȮĮƖȮı,Ļ,Ȯ2559 
3) ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮĨƟŀĚĪŜŅĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ

ĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔľĸńĚěŅĔĔŅĶőŀĬȮ 
4) ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĩńħœĮĬńĭ

ěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
5) ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ

ĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
 

  ľĸńĔĽŌĨĶȮŐĭĭȮ1.2ȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
  ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72 ľĬƞĺĵĔŇĨ 

  Ĕ. ĮĶŇĠĠŅĬŇıĬīƢ  72 ľĬƞĺĵĔŇĨ 

 202897 ħŋļġňĬŇıĬīƢ 72    ľĬƞĺĵĔŇĨ 
  ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
    1) įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, Pubmed ľĶŊŀȮWeb of ScienceȮőħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮıĶƟŀĴĶŃĭŋĽńĚĔńħĺƞŅŏĮƦĬĬńĔĻŉĔļŅ
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋ
ĽŇĪīŇĭńĨĶŏĮƦĬĪňŗŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ  
    2) ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

 3) ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅȮĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

  1) ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅŀńĚĔķļȮ 
2) ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  
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ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪŋĔĺŇĝŅĨŅĴĸŜŅħńĭȮħńĚĬňŘ 
Ȯ.067/0 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1 

202892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2 
202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3 

3) ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĨŅĴ
ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
 Ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
   1) ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇȮŏıŊŗŀĮĶŃŏĴŇĬĔƞŀĬŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
   2) ĬńĔĻŉĔļŅĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔȮĔƞŀĬĔŅĶĵŊŗĬėŜŅĶƟŀĚĨƞŀ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭłȮĮƖȮı,Ļ,Ȯ2559 
  3) ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮĨƟŀĚĪŜŅĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬ
ĳŅėĔŅĶĻŉĔļŅŐĶĔľĸńĚěŅĔĔŅĶőŀĬ 
  4) ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĩńħœĮĬńĭěŅĔ
ĔŅĶĽŀĭėĶńŘĚŐĶĔ 
  5) ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ
ĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ  
 
Type 1.18ȮQrsbclrȮugrfȮK_qrcpŲqȮBcepce  
 Degree Requirements   48 credits 

A.  Thesis  48 credits 
 202898 Doctoral Thesis 48 credits 
 B. Academic Activities 
   1) The whole or parts of the doctoral thesis must be published or accepted to 
be published in at least two international journals. At least one of them must be listed in 
ISI, Scopus, IEEE, Pubmed or Web of Science. The main publication of the thesis work must 
specify the student as the first author with the affiliation of Nf,B,ŲqȮBcepccȮNpmep_kȮglȮ
Biology (International Program), Faculty of Science, Chiang Mai University or a granted 
patent or a petty patent can be used to compensate a publication. 
    2) At least an oral presentation of the whole or a part of the doctoral thesis 
must be presented at international conference (s) accepted by the field of study.  
  3) A student has to report thesis progression for approval by the Chairman of 
the Graduate Study Committee of Faculty of Science to the Graduate School every 
semester.  
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C.  Non-credit courses 
 1. Graduate School requirement - an English language 

       2. Program requirement  
   A student has to take following seminar courses: 
   202891 Ph.D. Seminar in Biology 1 
   202892 Ph.D. Seminar in Biology 2 
   202893 Ph.D. Seminar in Biology 3 
  3. A student may take courses necessary for his/her thesis under the 

recommendation of the thesis advisior. 
D.  Qualifying Examination (QE) 

 1) A student must complete a qualifying examination within the first semester of 
the first academic year before presenting his/her thesis proposal. 

2) The student must receive an approval from his/her advisor before QE applying 
to the Graduate School. The committee appointment must follow Chiang Mai University 
Regulation Year 2016. 

3) An approved transfer-students must take a qualifying examination within the first 
semester after the transfer. 
 4) An unsuccessful examinee must take a re-examination within the next regular 
semester following the first examination. 
 5) An unsuccessful examinee may be transferred to MasterŲs Degree study with theȮ
approval of the Graduate Program Administrative Committee. 

 
 RwncȮ/,08ȮQrsbclrȮugrfȮ@_af_jmpŲqȮBcepccȮ 
 Degree Requirements   72 credits 

A.  Thesis  72 credits 
 202897 Doctoral Thesis 72 credits 
 B. Academic Activities 
   1) The whole or parts of the doctoral thesis must be published or accepted to 
be published in at least two international journals listed in ISI, Scopus, IEEE, Pubmed or 
Web of Science. The publications of the thesis work must specify the student as the first 
author with the affiliation of Nf,B,ŲqȮBcepccȮNpmeram in Biology (International Program), 
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Faculty of Science, Chiang Mai University or a granted patent or a petty patent can be 
used to compensate a publication. 

2) At least an oral presentation of the whole or a part of the doctoral thesis 
must be presented at international conference (s) accepted by the field of study. 

3) A student has to report thesis progression which approved by the Chairman 
of the Graduate Study Committee of Faculty of Science to the Graduate School every 
semester.  

C.  Non-credit courses 
 1. Graduate School requirement - a English language 

 2. Program requirement  
   A student has to take following seminar courses: 
   202891 Ph.D. Seminar in Biology 1 
   202892 Ph.D. Seminar in Biology 2 
   202893 Ph.D. Seminar in Biology 3 
  3. A student may take courses necessary for his/her thesis under the 
recommendation of the thesis advisor. 
 D.  Qualifying Examination (QE) 
 1) A student must complete a qualifying examination within the first semester of 
the first academic year before presenting his/her thesis proposal. 

2) The student must receive an approval from his/her advisor before QE applying 
to the Graduate School. The committee appointment must follow Chiang Mai University 
Regulation Year 2016. 

3) An approved transfer-students must take a qualifying examination within the first 
semester after the transfer. 
 4) An unsuccessful examinee must take a re-examination within the next regular 
semester following the first examination. 
 5) An unsuccessful examinee may be transferred to MasterŲs Degree study with theȮ
approval of the Graduate Program Administrative Committee. 
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3.1.1 ĔĶŃĭĺĬĺŇĝŅ 
&/'ȮľĴĺħĺŇĝŅĭńĚėńĭ        - œĴƞĴňȮ- 
&0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ      - œĴƞĴňȮ- 
(3) ľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ      - œĴƞĴňȮ- 
(4) ľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 

202897  ħŋļġňĬŇıĬīƢ (Doctoral Thesis)    72ȮľĬƞĺĵĔŇĨ 
202898  ħŋļġňĬŇıĬīƢ (Doctoral Thesis)    48ȮľĬƞĺĵĔŇĨ 

(5) ľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
202891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ/ȮȮȮȮȮȮȮȮȮ    /&/-.-0' 

(Ph.D. Seminar in Biology 1) 
202890 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ0ȮȮȮȮȮȮȮȮȮ    /&/-.-0' 

(Ph.D. Seminar in Biology 2) 
202891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1ȮȮȮȮȮȮȮȮ    /&/-.-0' 

(Ph.D. Seminar in Biology 1) 
ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅȮ 
  ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔŜŅľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮȮľĸńĔȮȮħńĚĨƞŀœĮĬňŘ 
 /, ŏĸĕȮ1ȮĨńĺŐĶĔ ŐĽħĚĩŉĚȮėĦŃȮŐĸŃĳŅėĺŇĝŅ/ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
 0, ŏĸĕľĸńĔĶƟŀĵ ŐĽħĚĩŉĚȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 1, ŏĸĕľĸńĔĽŇĭ ŐĽħĚĩŉĚȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 
 2, ŏĸĕľĸńĔľĬƞĺĵ ŐĽħĚĩŉĚȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ  
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1,/,2 ŐĽħĚŐįĬĔŅĶĻŉĔļŅ 
 1,/,2,/ ŐĭĭȮ/,/ȮĽŜŅľĶńĭįŌƟĽŜŅŏĶŖěĮĶŇĠĠŅőĪȮŏĬƟĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 

ĮƖĪňŗ 1 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 

  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 

 ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ  202898 ħŋļġňĬŇıĬīƢ 9 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ  202891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1Ȯ  

 ĶĺĴ -  ĶĺĴ 9 

 
ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
202898 ħŋļġňĬŇıĬīƢ 10 202898 ħŋļġňĬŇıĬīƢ 10 
202892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2  202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3  
 ĶĺĴ 10  ĶĺĴ 10 

 
ĮƖĪňŗ 3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
202898 ħŋļġňĬŇıĬīƢ 10 202898 ħŋļġňĬŇıĬīƢ 9 
    ĽŀĭħŋļġňĬŇıĬīƢ  
 ĶĺĴ 10  ĶĺĴ 9 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 48 ľĬƞĺĵĔŇĨ  
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3.1.4.2 ŐĭĭȮ/,0 ĽŜŅľĶńĭįŌƟĽŜŅŏĶŖěĮĶŇĠĠŅĨĶň ŏĬƟĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 
ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ

ĴľŅĺŇĪĵŅĸńĵ 
  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 

 ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ  202897 ħŋļġňĬŇıĬīƢ 9 
 ĽŀĭĺńħėŋĦĽĴĭńĨŇ  202891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅ 1  
 ĶĺĴ -  ĶĺĴ 9 

 
ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
202897 ħŋļġňĬŇıĬīƢ 11 202897 ħŋļġňĬŇıĬīƢ 11 
   202892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2   
 ĶĺĴ 11  ĶĺĴ 11 
 

 
 

ĮƖĪňŗ 3 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

202897 ħŋļġňĬŇıĬīƢ 12 202897 ħŋļġňĬŇıĬīƢ 11 
   202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3   
 ĶĺĴ 12  ĶĺĴ 11 

 
ĮƖĪňŗ  4 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

202897 ħŋļġňĬŇıĬīƢ 9 202897 ħŋļġňĬŇıĬīƢ 9 

    ĽŀĭħŋļġňĬŇıĬīƢ  

 ĶĺĴ 9  ĶĺĴ 9 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 72 ľĬƞĺĵĔŇĨ 
 

1,/,3 ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
  ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 
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3.0 ĝŊŗŀȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 
3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ/ ŀŅěŅĶĵƢĮĶŃěŜŅ 
 

Īňŗ ĝŊŗŀ-ĬŅĴĽŋĔĸ 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'ȮĽĩŅĭńĬȮĮĶŃŏĪĻ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
&ľĬƞĺĵĝĴ,-ȮĽńĮħŅľƢ 

ěŜŅĬĺĬ
įĸĚŅĬĺŇěńĵ
ŒĬĶŃĵŃȮ5 
ĮƖȮĸƞŅĽŋħ 
(ŏĶŊŗŀĚ' 

   ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ, ĨĶň ĭĻ, 
1 įĻ,ħĶ,ȮĔŅĬħŅ 
ľĺńĚĝńĵȮ* 
&1Ȯ4277Ȯ../.2Ȯxxx' 

Ph,D,Ȯ&Agriculture', University of Tsukuba, Japan, 2001 
ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2535 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2531 

10.7 17.3 10.7 17.3 03Ȯ&/0' 

2 įĻ,ħĶ,ȮĬńĬĪŇĵŅȮ 
ŀńěěŇĴŅĶńĚļň *Ȯ 
(3 1006 01949 xxx) 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅĽĳŅĺŃŐĺħĸƟŀĴ', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2535 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚ, 2529 

11.5 2 11.5 2 /6Ȯ&7' 

3 įĻ,ħĶ,ȮĽŇĶŇĺħň 
ĝĴŏħĝ *&& 
(3 1005 00343 xxx' 
 

Dr,agr, &Molecular Genetics', University of Bonn, 
Germany,Ȯ0..3 
ĺĪ,Ĵ,Ȯ&ĽńĨĺĺŇĪĵŅ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ȮȮ0317 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, Ȯ0314 

9.8 5.2 9.8 5.2 70Ȯ&0.' 

4 įĻ,ħĶ,ȮĔĬĔıĶȮ 
ŐĽĬŏıĝĶ 
&3 5899 00011 xxx)' 

Dr,rer,nat,Ȯ&Zoologie', University of Innsbruck, Austria, 
1999 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2530 

23.3 16.9 23.3 16.9 23Ȯ&/.' 

5 įĻ,ħĶ,ȮĔŀĭŏĔňĵĶĨŇȮ 
ŐĽĚĬŇĸ 
&3 8301 00195 xxx' 

Ph,D,Ȯ&Applied Biochemistry', University of Tsukuba, 
Japan,Ȯ1993 
ĺĪ,Ĵ,Ȯ&ıķĔļĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2530 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĻĶň-ĬėĶŇĬĪĶĺŇőĶĥ, 2528 

17.1 16.7 17.1 16.7 13Ȯ&//' 

6 įĻ,ħĶ,ȮěĨŋıĸȮ 
ėŜŅĮĺĬĽŅĵȮ 
(3 5099 00784 xxx) 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 

17 8.7 17 8.7 01Ȯ&18' 

7 ŀ,ħĶ,ȮěŀĴĕĺńĠ 
ĴňĶńĔļƢ 
&1Ȯ/6.3Ȯ..227 xxx' 

Ph,D,Ȯ&Agricultural Science', Gifu University, Japan, 0..6 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 
0326 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0324 

19.5 13.6 19.5 13.6 5Ȯ&4' 

8 įĻ,ħĶ,ȮěŅĶŋĦňȮ 
ěŌĚĔĸŅĚ 
&3 3010 00520 xxx' 

Ph,D,Ȯ&Applied Biochemistry', University of Tsukuba, Japan, 
2004 
ĺĪ,Ĵ,Ȯ&ıķĔļĻŅĽĨĶƢ'ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ2542 
ĺĪ,ĭ,Ȯ&ıŊĝĽĺĬ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ,Ȯ2538 

21.5 1.7 21.5 1.7 //Ȯ&2' 

9 įĻ,ħĶ,ȮěŜŅĬĚėƢ 
ŀŋĪńĵĭŋĨĶȮ 
&3 7306 00441 xxx' 

Ph,D,Ȯ&Agricultural Science', University of Tsukuba, Japan, 
1991 
ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢıŊĝĽĺĬ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2528 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢıŊĝĽĺĬ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2525 

16.8 6.2 16.8 6.2 38Ȯ&/7' 
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Īňŗ ĝŊŗŀ-ĬŅĴĽŋĔĸ 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'ȮĽĩŅĭńĬȮĮĶŃŏĪĻ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
&ľĬƞĺĵĝĴ,-ȮĽńĮħŅľƢ 

ěŜŅĬĺĬ
įĸĚŅĬĺŇěńĵ
ŒĬĶŃĵŃȮ5 
ĮƖȮĸƞŅĽŋħ 
(ŏĶŊŗŀĚ' 

   ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ, ĨĶň ĭĻ, 
10 įĻ,ħĶ,ȮěňĶıĶȮȮ 
ŏıĔŏĔŅŃ 
&1Ȯ50./Ȯ..5/0Ȯxxx' 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 033/ 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0323 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0320 

23.6 15.1 23.6 15.1 /2Ȯ&10' 

11 įĻ,ħĶ,ȮĝŇĨĝĸ 
įĸŅĶńĔļƢ 
&3 1004 00015 xxx' 

Ph,D,Ȯ&Environmental Toxicology',ȮUniversity of London, 
UK, 2000 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2534 

7.4 3.6 7.4 3.6 22Ȯ&//' 

12 įĻ,ħĶ,ȮĝĵŅĔĶȮ 
ĳŌĴŅĻ 
&3Ȯ5104Ȯ00481Ȯxxx' 

ĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0332 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0327 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0324 

18.2 9.1 18.2 9.1 00Ȯ&/0' 
 

13 ĶĻ,ħĶ,ȮĝőĸĭĸȮ 
ĺĚĻƢĽĺńĽħŇś 
Ȯ&3 5101 00262 xxx) 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0313 
ĺĪ,Ĵ,Ȯ&ĔŅĶĽŀĬĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0312 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2524 

13.3 11.7 13.3 11.7 62Ȯ&0/' 

14 ŀ,ħĶ,ȮĦńģĺħňȮ 
ĬńĬĨĶńĨĬƢ 
&/Ȯ3557Ȯ..//5Ȯxxx) 

ĺĪ,ħ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2557 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2552 

25.6 2.1 25.6 2.1 5Ȯ&5' 

15 įĻ,ħĶ,ȮŏħĝŅȮ 
ĪŅĮƤĠĠŅ 
&3 5019 00493 xxx' 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 

17.5 10.7 17.5 10.7 /2Ȯ&1' 

16 ŀ,ħĶ,ȮŏħňĵȮıĬŇĨĬŅĩȮ
ŐĝĬĬŀĬ 
&3 5012 00616 xxx' 

ĮĶ,ħ,Ȯ&ĬŇŏĺĻĺŇĪĵŅŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵ
ĺĸńĵĸńĔļĦƢ, 2554 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 

21.1 4 21.1 4 3Ȯ&3' 

17 ŀ,ħĶ,ȮŏĪŇħȮ 
ħŇļĵīĬŌĺńĥĬƢ 
(1 5099 00136 xxx) 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0333 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 033. 

13.8 6.2 13.8 6.2 1Ȯ&1' 

18 ŀ,ħĶ,ȮīĬĺńĥĬƢȮ 
ŏĝŅĺƢĽĔŌ 
&3 7399 00202 xxx' 

Ph,D,Ȯ&Systematic Botany', 
University of Leiden, The Netherlands, 0./2 
M,S,Ȯ&Biology', Leiden University, The Netherlands, 0..4 
ĳ,ĭ,Ȯ&ŏĳĽńĝĻŅĽĨĶƢ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0324 

17.8 1 17.8 1 /5Ȯ&/5' 

19 įĻ,ħĶ,ȮīĬňĵŅȮ 
ŏěĨŇĵŅĬŋĔĶĔŋĸ 
&1Ȯ7077Ȯ..172Ȯxxx' 

Ph,D,Ȯ&Environmental Science', Kanazawa University, 
Japan, 2003 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, Ȯ
2539 
ĺĪ,ĭ,Ȯ&ĻňĔļŅĻŅĽĨĶƢŏĔļĨĶ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ2536 

20.9 2.6 20.9 2.6 23 (6) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽŋĔĸ 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'ȮĽĩŅĭńĬȮĮĶŃŏĪĻ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
&ľĬƞĺĵĝĴ,-ȮĽńĮħŅľƢ 

ěŜŅĬĺĬ
įĸĚŅĬĺŇěńĵ
ŒĬĶŃĵŃȮ5 
ĮƖȮĸƞŅĽŋħ 
(ŏĶŊŗŀĚ' 

   ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ, ĨĶň ĭĻ, 
20 įĻ,ħĶ,ȮĬķĴĸȮȮ 
ĪŀĚœĺȮ 
&1Ȯ2/./.Ȯ.44.Ȯxxx) 

Ph,D,Ȯ&Microbiology',Louisiana State University, USA, 
/777 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 031/ 

29.2 21.7 29.2 21.7 0/Ȯ&8' 

21 ŀ,ħĶ,ȮŏĬĨĶĝĬĔȮ 
ĶŀħĶńĻĴň 
&1Ȯ33.5Ȯ..2.7Ȯxxx'Ȯ 

Ph,D,ȮȮ&Applied Molecular Bioscience', Yamaguchi 
University, Japan, 2011 
M,ScȮ&Biotechnology', Mahidol University, Thailand, 2007 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0325 

19.3 0.2 19.3 0.2 7Ȯ&3' 

22 ŀ,ħĶ,ȮĭŋĠĽĴȮĭŋļĭĶĶĦƢ 
(3 6002 00149 xxx) 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0320 

21.8 7.2 21.8 7.2 04Ȯ&/6' 

23 įĻ,ħĶ,ȮĮĶŃĽŇĪīŇśȮ 
ĺńĚĳėıńĥĬĺĚėƢ 
&1Ȯ4377Ȯ..62/Ȯxxx' 

Ph,D,Ȯ&Forest Sciences', University of British Columbia, 
Canada, 0../ 
M,S,Ȯ&Botany', Iowa State University, USA, /774 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0314 

19.3 15.3 19.3 15.3 35Ȯ&/0' 

24 ŀ,ħĶ,ȮıŇĴĸĶńĨĬƢȮ 
ŏĪňĵĬĽĺńĽħŇś  
&3 5099 00966 xxx' 

Ph,D,Ȯ&Plant Biology'University of Illinois, USA, 2013 
M,S,Ȯ&Plant Biology) University of Illinois, USA, 2009 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 

19.7 6.7 19.7 6.7 5Ȯ&5' 

25 įĻ,Ľı,Ġ,Ȯ 
ħĶ,ȮıńĝĠƢĺńĠĠƢȮ 
ŀŅěŇĦŅěŅĶĵƢ 
&1Ȯ3..4Ȯ...16 xxx) 

ĺĪ,ħ,Ȯ&ĽĶňĶĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2556 
Ľı,ĭ, &ĽńĨĺŐıĪĵĻŅĽĨĶƢ'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2549 

20.9 1.5 20.9 1.5 7 (9) 

26 įĻ,ħĶ,ȮıňĶŃĺŋĥŇȮ 
ĺĚĻƢĽĺńĽħŇś 
&1Ȯ3.77Ȯ...//Ȯxxx)Ȯ 

ĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0336 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0312 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 031/ 

11.2 2.2 11.2 2.2 0.Ȯ&4' 

27 ŀ,ħĶ,ȮĳńĪĶıĸ 
ĸňīĬńĝŀŋħĴ 
(3 8399 00464 xx x) 

ĮĶ,ħ,Ȯ&ıńĬīŋĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2554 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2548 

16.7 2 16.7 2 /0Ȯ&/0' 

28 ĶĻ,ħĶ,ȮĳŅĦŋĺĶĶĦȮ 
ěńĬĪĺĶĶĦĔŌĶ 
&1Ȯ3./0Ȯ../20Ȯxxx' 

Ph,D,Ȯ&Microbiology', University of Cardiff, UK, 0... 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0315 

6 5 6 5 67Ȯ&0/' 

29 įĻ,ħĶ,ȮĴĬıĶȮ 
ĴŅĬŃĭŋĠȮıŌĸŐĔƟĺ 
&3 5099 00696 xxx' 

Ph,D,Ȯ&Insect Endocrinology', Kanazawa University, Japan, 
2009 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 
ĺĪ,ĭ,Ȯ&ĽńĨĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

20.3 0.5 20.3 0.5 /3Ȯ&5' 

30 ŀ,ȮħĶ,ȮĴĬķħňȮ 
ĝńĵőıīŇś 
&1Ȯ00.0Ȯ..073Ȯxxx'
  

Ph,D,Ȯ&Marine Bioresource and Environmental Science',  
Hokkaido University, Japan, 2013 
ĺĪ,Ĵ,Ȯ&ĽńĨĺĺŇĪĵŅ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2547 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2542 

18.8 0.4 18.8 0.4 6Ȯ&1' 
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ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'ȮĽĩŅĭńĬȮĮĶŃŏĪĻ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
&ľĬƞĺĵĝĴ,-ȮĽńĮħŅľƢ 

ěŜŅĬĺĬ
įĸĚŅĬĺŇěńĵ
ŒĬĶŃĵŃȮ5 
ĮƖȮĸƞŅĽŋħ 
(ŏĶŊŗŀĚ' 

   ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ, ĨĶň ĭĻ, 
31 įĻ,ħĶ,ȮĴńĽĸŇĬȮ 
őŀĽĩŅĬńĬĨƢĔŋĸ 
&1Ȯ3.77Ȯ..6/4Ȯxxx' 

Ph,D,Ȯ&Plant Sciences', University of Manchester, UK,, 
0..7 
M,Sc,Ȯ&Biological Sciences', University of Manchester, UK, 
0..3 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0323 

24.5 4.6 24.5 4.6 01Ȯ&0/' 

32 įĻ,ħĶ,ȮĵŇŗĚĴĦňȮȮĨĶŃĔŌĸ
ıńĺ 
&3 5099 00367 xxx) 

Ph,D,Ȯ&Biology', University of Essex, UK, 2000 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0315 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0312 

22.4 11.6 22.4 11.6 31Ȯ&/1' 

33 įĻ,ħĶ,ȮĺĬŅĶńĔļƢȮ 
œĞıńĬīƢŐĔƟĺ 
&1Ȯ2/77Ȯ..474Ȯxxx' 

Dr,rer,nat,Ȯ&Biogeographie', Universitaet Basel, 
Swiitzerland, 0... 
ĺĪ,Ĵ,Ȯ&ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĪŅĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴŒĬĶŃĭĭĬŇŏĺĻŏĕĨ
ĶƟŀĬ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0315 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ0312 

11.1 3.8 11.1 3.8 16Ȯ&2' 

34 įĻ,ħĶ,ȮĺňĶŃȮ 
ĺĚĻƢėŜŅ 
&1Ȯ3.77Ȯ..210Ȯxxx)Ȯ5' 

Ph,D,Ȯ&Animal Biotechnology', University of London, 
UK, 1998 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2525 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2523 

10.2 1.4 10.2 1.4 2/Ȯ&3' 

35 įĻ,ħĶ,ȮĺĽŋȮ 
ĮģĴŀŅĶňĵƢ 
&1Ȯ3.77Ȯ..726 xxx' 

Ph,D,Ȯ&Microbiology', University of Newcastle, UK, 0..3 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 0320 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0314 

17.7 9.4 17.7 9.4 53Ȯ&1/' 

36 įĻ,ħĶ,ȮĻĶňĽŋĸńĔļĦƢȮ 
īňĶŅĬŋıńĥĬŅ 
&1Ȯ1.0.Ȯ...71Ȯxxx' 

Dr,agr,Ȯ&Plant Genetics', Technische Universitat Munchen, 
Germany, /773 
ĺĪ,Ĵ,Ȯ&ıńĬīŋĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ0306 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ0303 

14.1 9.5 14.1 9.5 07Ȯ&4' 

37 įĻ,ħĶ,ȮĽĔŋĦĦňȮȮ 
ĭĺĶĽĴĭńĨŇ 
&1Ȯ//.2Ȯ..120Ȯx x' 

Ph,D,Ȯ&Biology', University of Essex, UK, 1999 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ',ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2525 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵĶŅĴėŜŅŐľĚ, 2522 

11.4 0.8 11.4 0.8 21Ȯ&3' 

38 ĶĻ,ħĶ,ȮĽĴěŇĨĶ 
ȮŀĵŌƞŏĮƦĬĽŋĕ 
&3 1006 02378 xxx' 

ĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0310 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 0305 

19.6 11 19.6 11 04Ȯ&5' 

39 ŀ,ħĶ,ȮĽĺńĽħŇśȮ 
ĽĬŇĪěńĬĪĶƢ 
&3 6005 00329 xxx' 

Ph,D. &Ecology', Xishuangbanna Tropical Botanical 
Garden, Chinese Academy of Science, China, 2009 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ, 2541 

22.4 2.2 22.4 2.2 5Ȯ&5' 
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Īňŗ ĝŊŗŀ-ĬŅĴĽŋĔĸ 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'ȮĽĩŅĭńĬȮĮĶŃŏĪĻ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
&ľĬƞĺĵĝĴ,-ȮĽńĮħŅľƢ 

ěŜŅĬĺĬ
įĸĚŅĬĺŇěńĵ
ŒĬĶŃĵŃȮ5 
ĮƖȮĸƞŅĽŋħ 
(ŏĶŊŗŀĚ' 

   ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ, ĨĶň ĭĻ, 
40 Ļ,ħĶ,ȮĽŅĵĽĴĶȮȮĸŜŅĵŀĚ 
&3 5099 00148 xxx' 

Ph,D,Ȯ&Applied Microbiology', Hokkaido University, 
Japan, 1993 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 03/6 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 03/3 

9 90.4 9 90.4 031Ȯ&20' 

41 įĻ,ħĶ,ȮĽŇĶŇıĶȮ 
őĶěĬƢŀŅĶĵŅĬĬĪƢ 
Ȯ&1Ȯ/..3Ȯ./200Ȯxxx)Ȯ 

ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅıŏĔļĨĶ',ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ2551 
ĺĪ,Ĵ,Ȯ&ıńĬīŋĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ2544 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ2540 

21.6 2.3 21.6 2.3 5Ȯ&4' 

42 įĻ,ħĶ,ȮĽŋĪīŅīĶȮ 
œĝĵŏĶŊŀĚĻĶň 
&1Ȯ4.77Ȯ..107Ȯxxx' 

Dr,phil,Ȯ&Geographie', University of Saarland, Germany, 
1999 
ĺĪ,Ĵ,Ȯ&ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĪŅĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴŒĬĶŃĭĭĬŇŏĺĻŏĕĨ
ĶƟŀĬ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0315 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 

15.4 6.2 15.4 6.2 /6Ȯ&4' 

43 ŀ,ħĶ,ȮĽŋĳŅıȮ 
ŐĽĬŏıĝĶ 
&3 5099 00149 xxx' 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2525 
ĺĪ,Ĵ,Ȯ&ĔŅĵĺŇĳŅėĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2533 

31.4 10 31.4 10 07Ȯ&/.' 

44 ĶĻ,ħĶ,ȮŀĶŋőĦĪńĵȮ 
ěŜŅĮƖĪŀĚ 
&1Ȯ4576Ȯ...2.Ȯxxx) 
 

Ph,D,Ȯ&Biological Sciences', Aarhus University, Denmark, 
2007 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

19.9 3.1 19.9 3.1 15Ȯ&0.' 

45 įĻ,ħĶ,ȮŀńĚėĦŅȮ 
ŀŇĬĨŅ 
&3 5099 00609 xxx)  

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2546 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0322 

25.5 12.1 25.5 12.1 /1Ȯ&10' 

46 ŀ,ħĶ,ȮŀŇĪīĠŅĔĶĦƢȮ 
ıĶľĴıŋĪīŅ 
&1Ȯ20./Ȯ..5/5Ȯxxx' 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0327 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0322 

24.9 8.5 24.9 8.5 1.Ȯ&/2' 

47 ŀ,ħĶ,ȮŀŇĽĽĶŃȮȮĮŃĪŃĺńĚ 
&/Ȯ2.//Ȯ...2/Ȯxxx' 

ĮĶ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ0337 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ0333 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ0331 

20.9 2 20.9 2 8 (8) 

48 įĻ,ħĶ,ȮŀŋļŅĺħňȮȮĝĬĽŋĨ 
(3 7301 01646 xxx) 

Ph,D,Ȯ&Plant Physiology' University of London, UK*Ȯ0../ 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0318 

21.2 2 21.2 2 1.Ȯ&3' 

49 
 

Dr. Stephen David 
Elliott 

Ph,D,Ȯ&Ecology', University of Edinburgh, UK, 1985 
B.Sc.Ȯ&Ecology'* University of Edinburgh, UK, 1982 
 

2,4 22,1 2,4 22,1 5Ȯ&3' 
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Īňŗ ĝŊŗŀ-ĬŅĴĽŋĔĸ 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'ȮĽĩŅĭńĬȮĮĶŃŏĪĻ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
&ľĬƞĺĵĝĴ,-ȮĽńĮħŅľƢ 

ěŜŅĬĺĬ
įĸĚŅĬĺŇěńĵ
ŒĬĶŃĵŃȮ5 
ĮƖȮĸƞŅĽŋħ 
(ŏĶŊŗŀĚ' 

   ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ, ĨĶň ĭĻ, 
50 įĻ,ħĶ,ȮīŅĶŅĶńĨĬƢȮȮ
ĞŊŀĨŀĲ 
&3 9201 00068 xxx' 

Ph,D,Ȯ&Bioscience and Biotechnology', Strathclyde 
University, UK*Ȯ2000 
M,Sc,Ȯ&Food Science and Microbiology', Strathclyde 
University, UK*Ȯ1996 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2537 

16.7 5.8 16.7 5.8 11 (2) 

51 ŀ,ħĶ,ȮĺŇĪĵŅȮȮĳňĶŃ 
&3 5012 00474 xxx) 

ĮĶ,ħ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢŏĝŇĚėŜŅĬĺĦ', ĴľŅĺŇĪĵŅĸńĵĺĸńĵĸńĔļĦƢ*Ȯ2555 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ',ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2549 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2544 

28.9 0.8 28.9 0.8 1 (1) 

52 ŀ,ħĶ,ȮľĪńĵĝĬĔȮĮƤĬħŇļģƢ
&/Ȯ3..7Ȯ.../1Ȯxxx' 

ĮĶ,ħ,Ȯ&ŏĳĽńĝŏėĴňŐĸŃıķĔļŏėĴň'*ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ*Ȯ2557 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2549 

24.4 0 24.4 1 1 (1) 

 

ľĴŅĵŏľĨŋ /,Ȯ(ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
  2. ŀŅěŅĶĵƢĸŜŅħńĭĪňŗȮ/ů29ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

1,ȮŀŅěŅĶĵƢĸŜŅħńĭĪňŗȮ50-52ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěŜŅ 
3.2.2. ŀŅěŅĶĵƢıŇŏĻļ 
  -œĴƞĴň-
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4.  ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

  -œĴƞĴň- 

3, ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
5.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀȮ 
ľńĺĕƟŀħŋļġňĬŇıĬīƢĨƟŀĚŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĻŉĔļŅŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬĝňĺĺŇĪĵŅĪňŗĴňėŋĦėƞŅŐĸŃŏĮƦĬ

ĮĶŃőĵĝĬƢȮľĶŊŀŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĬŜŅŀĚėƢėĺŅĴĶŌƟĪňŗĴňŀĵŌƞŏħŇĴœĮıńĥĬŅŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢȮĪńŘĚĬňŘĨƟŀĚ
ŏĮƦĬľńĺĕƟŀĪňŗĬńĔĻŉĔļŅĽĬŒěȮĽŅĴŅĶĩĻŉĔļŅėƟĬėĺƟŅŏıŇŗĴŏĨŇĴœħƟȮĮĶŃĔŀĭħƟĺĵĔŅĶėƟĬėĺƟŅȮĮĶŃĴĺĸįĸȮĺŇŏėĶŅŃľƢȮ
ŐĸŃĽĶŋĮįĸĔŅĶĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĴňĕŀĭŏĕĨĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩĪŜŅŏĽĶŖěĳŅĵŒĬ
ĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħ 
3,0 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬĚŅĬĮĶŇĠĠŅĬŇıĬīƢȮĴňħńĚĬňŘ 

- ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňıŊŘĬģŅĬĕŀĚĺŇĝŅĝňĺĺŇĪĵŅŏĮƦĬŀĵƞŅĚħň 
- ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěȮŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĚŅĬĺŇěńĵȮĴňėĺŅĴ

ŏĝňŗĵĺĝŅĠŏĝŇĚĸŉĔŒĬĽŅĕŅĪňŗĪŜŅĔŅĶĺŇěńĵ 
ȮȮȮ -ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃ ŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴ
ĔńĭĔŅĶŐĔƟœĕĮƤĠľŅȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŐĸŃĭŌĶĦŅĔŅĶŀĚėƢ
ėĺŅĴĶŌƟĔńĭėĺŅĴĶŌƟŒĬĽŅĕŅŀŊŗĬȮőħĵĴňŀĚėƢėĺŅĴĶŌƟĪŅĚĝňĺĺŇĪĵŅŏĮƦĬĶŅĔģŅĬ 
 -ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃȮŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĚŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĪńĬĽĴńĵ 
ȮȮȮ -ȮĬńĔĻŉĔļŅĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴ ĻŉĔļŅ 
ĺŇŏėĶŅŃľƢ ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟ
ŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ       

- ĬńĔĻŉĔļŅĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ȮȮȮȮȮ -ȮĬńĔĻŉĔļŅĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟ
ĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴȮ 

 
3,1 ĝƞĺĚŏĺĸŅȮ 
 ŐĭĭȮ1.1 ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĝńŘĬĮƖĪňŗȮ1 - ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĝńŘĬĮƖĪňŗȮ3 
ŐĭĭȮ1.2 ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĝńŘĬĮƖĪňŗȮ1 - ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĝńŘĬĮƖĪňŗȮ4 

 

5.4 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
 ŐĭĭȮ/,/ 0.2676  ħŋļġňĬŇıĬīƢ   26ȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ1.2  202897  ħŋļġňĬŇıĬīƢ   72ȮľĬƞĺĵĔŇĨ 
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3,3 ĔŅĶŏĨĶňĵĴĔŅĶȮ 
ĔŇěĔĶĶĴŏĨĶňĵĴėĺŅĴıĶƟŀĴŐĔƞĬńĔĻŉĔļŅȮĮĶŃĔŀĭħƟĺĵ 

 /.ȮĔŅĶŀĭĶĴİƗĔĶŃŏĭňĵĭĺŇīňĺŇěńĵ 
 0,ȮĔŅĶŀĭĶĴİƗĔĪńĔļŃĔŅĶŀƞŅĬŐĸŃŏĕňĵĬĳŅļŅŀńĚĔķļ 
 1,ȮĔŅĶŀĭĶĴİƗĔĪńĔļŃĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢ 
 2,ȮĔŅĶŀĭĶĴİƗĔĪńĔļŃĪŅĚĽĩŇĨŇĻŅĽĨĶƢ 
 3,ȮĔŅĶŀĭĶĴĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢĨƞŅĚȮŕ 

4,ȮĔŅĶŀĭĶĴėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĽŅĶŏėĴňȮįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 
5,ȮĔŅĶĔŜŅľĬħŒľƟĬńĔĻŉĔļŅŏĕƟŅĲƤĚĭĶĶĵŅĵŒĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚȮŕȮĨŅĴħŋĸıŇĬŇěĶƞĺĴĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅŐĸŃĬńĔĻŉĔļŅ 
6,ȮĔŅĶĮĶŃĝŋĴĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀĪĶŅĭĪňŗĴŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĮƤĠľŅĕŀĚ
ĚŅĬĺŇěńĵ 
7,ȮĔŅĶŀŀĔĳŅėĽĬŅĴŒĬľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĨŅĴħŋĸıŇĬŇěĶƞĺĴĕŀĚĬńĔĻŉĔļŅȮŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅŐĸŃľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚ 
/.,ȮĔŅĶĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŐĸŃėĦŅěŅĶĵƢŀŊŗĬȮŕȮŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅŏıŊŗŀŒľƟœħƟŐĬĺėŇħĪňŗ
ŐĨĔĨƞŅĚ 

 
5.6 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 

1. ĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮĔƞŀĬĔŅĶŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
2. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
3. ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵŒĬĔŅĶĽńĴĴĬŅĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

4. ŒĬĔŅĶĽŀĭħŋļġňĬŇıĬīƢ ŏĴŊŗŀĬńĔĻŉĔļŅĪŜŅħŋļġňĬŇıĬīƢŏĽĶŖěŐĸƟĺĨƟŀĚěńħĪŜŅŏĮƦĬĶŌĮŏĸƞĴĪňŗĽĴĭŌĶĦƢĨŅĴ
ĕƟŀĔŜŅľĬħĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĔŅĶěńħĽŀĭěŃħŜŅŏĬŇĬĔŅĶľĸńĚěŅĔĮĶŃīŅĬĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ
ŏľŖĬĝŀĭŒľƟĽŀĭœħƟȮĪńŘĚĬňŘĬńĔĻŉĔļŅĨƟŀĚĽƞĚĶŌĮŏĸƞĴħŋļġňĬŇıĬīƢĜĭńĭħńĚĔĸƞŅĺŏĽĬŀįƞŅĬĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮŏıŊŗŀŏĽĬŀ
ĝŊŗŀĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢȮŒľƟėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĨƞĚĨńŘĚȮőħĵĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢĨƟŀĚŏĮƦĬœĮĨŅĴ
ĕƟŀĭńĚėńĭĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮ 

5. ĬńĔĻŉĔļŅĨƟŀĚĪŜŅĔŅĶŏįĵŐıĶƞįĸĚŅĬħŋļġňĬŇıĬīƢĨŅĴĕƟŀĭńĚėńĭĕŀĚŐĨƞĸŃľĸńĔĽŌĨĶȮėŊŀȮ 
   ŐĭĭȮ1.1 ģŅĬĮĶŇĠĠŅőĪȮŏĬƟĬĔŅĶĪŜŅĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺȮ 
   1) įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮőħĵȮ1 ŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
ISI, Scopus, IEEE, Pubmed ľĶŊŀȮWeb of ScienceȮŐĸŃĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮ
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ıĶƟŀĴĶŃĭŋĽńĚĔńħĺƞŅŏĮƦĬĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħ
ĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶŏĮƦĬĪňŗŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞ
ŏĔŇĬȮ/ȮŏĶŊŗŀĚ  
   2) ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
   
   ŐĭĭȮ1.2 ģŅĬĮĶŇĠĠŅĨĶňȮŏĬƟĬĔŅĶĪŜŅĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺ 
   1) įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, Pubmed ľĶŊŀȮWeb of ScienceȮőħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮıĶƟŀĴĶŃĭŋĽńĚĔńħĺƞŅŏĮƦĬĬńĔĻŉĔļŅ
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋ
ĽŇĪīŇĭńĨĶŏĮƦĬĪňŗŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ  
   2) ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
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ľĴĺħĪňŗȮ4ȮįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

/,ȮėŇħŏĮƦĬȮĪŜŅŏĮƦĬȮŐĸŃ
ŏĸŊŀĔĺŇīňĔŅĶŐĔƟœĕĮƤĠľŅœħƟ 
ŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃ
ŏľĴŅŃĽĴȮĴňėĺŅĴĶŌƟĪńŘĚ
ĳŅėĪķļġňŐĸŃĳŅėĮġŇĭńĨŇ
ŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĽŅĕŅĝňĺĺŇĪĵŅĕńŘĬĽŌĚĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏıŊŗŀĔŅĶ
ĮĶŃĔŀĭĺŇĝŅĝňıŐĸŃıńĥĬŅ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞ 

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
- ŒľƟĴňĔŅĶŀĭĶĴİƗĔŏĨĶňĵĴĪńĔļŃĪňŗěŜŅŏĮƦĬ őħĵŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŐĸŃĶńĭ
ėŜŅŐĬŃĬŜŅěŅĔėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇěŅĔįŌƟŏĝňŗĵĺĝŅĠ ŒľƟĴň
ĮĶŃĽĭĔŅĶĦƢĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ įƞŅĬĔŅĶĽńĴĴĬŅȮ
ĮĶŃĝŋĴŐĸŃŏĽĬŀįĸĚŅĬ 
ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
- ĔŅĶŀĭĶĴİƗĔĶŃŏĭňĵĭĺŇīňĺŇěńĵ ĪńĔļŃĔŅĶŀƞŅĬŐĸŃŏĕňĵĬĳŅļŅŀńĚĔķļ 
ĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢ ĪŅĚĽĩŇĨŇĻŅĽĨĶƢ ĔŅĶŀĭĶĴĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀ
ĺŇĪĵŅĻŅĽĨĶƢ ĔŅĶŏĕƟŅĲƤĚĭĶĶĵŅĵŒĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚȮŕ 
- ĔŅĶĮĶŃĝŋĴȮĽńĴĴĬŅȮŏĽĬŀįĸĚŅĬȮŐĸŃŀŀĔĳŅėĽĬŅĴĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃ
ĝŋĴĝĬŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

- ĔŅĶĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶŀŊŗĬȮŕȮĕŀĚĳŅėĺŇĝŅȮ 
0,ȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪŜŅ
ľĬƟŅĪňŗŏĮƦĬıĸŏĴŊŀĚħňȮ
ĶńĭįŇħĝŀĭĨƞŀĪńŘĚĨĬŏŀĚȮ
ĺŇĝŅĝňıŐĸŃĽńĚėĴ 

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĽƞĚŏĽĶŇĴŐĸŃĽŀħŐĪĶĔŒľƟĬńĔĻŉĔļŅĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮŏėŅĶıŒĬĽŇĪīŇĪŅĚ
ĮƤĠĠŅȮŐĸŃĕƟŀĴŌĸĽƞĺĬĭŋėėĸȮŒĝƟŏĪėőĬőĸĵňŒĬĪŅĚĪňŗĩŌĔĨƟŀĚŏıŊŗŀĔŅĶıńĥĬŅĽńĚėĴ 
įƞŅĬŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮŐĸŃĕƟŀŐĬŃĬŜŅĕŀĚėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃĔŅĶİƗĔ
ĮĢŇĭńĨŇěŅĔįŌƟŏĝňŗĵĺĝŅĠŏıŊŗŀŒľƟĴňĮĶŃĽĭĔŅĶĦƢĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬŀŊŗĬŕȮ
ĪňŗŏĔňŗĵĺĕƟŀĚ  
ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
-ȮŏĕƟŅĶńĭĔŅĶŀĭĶĴěĶĶĵŅĭĶĶĦĔŅĶĪħĸŀĚŒĬĽńĨĺƢŐĸŃĴĬŋļĵƢ ŐĸŃěĶĶĵŅĭĶĶĦ
ĔŅĶŒĝƟŐĸŃŏĶňĵĭŏĶňĵĚĽŊŗŀĽŇŗĚıŇĴıƢĨƞŅĚŕȮ 
- ŒľƟĴňĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬȮėĦŅěŅĶĵƢȮŐĸŃľĬƞĺĵĚŅĬŐĸŃ
ĝŋĴĝĬŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

1,ȮĴňėĺŅĴĶŌƟĪńĬĽĴńĵȮŒİƙĶŌƟȮ
ĶŌƟěńĔŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵ
ĨĬŏŀĚȮŐĸŃĴňėĺŅĴĽŅĴŅĶĩ
ıńĥĬŅėĺŅĴĶŌƟŏıŊŗŀıńĥĬŅ
ĨĬŏŀĚȮĴňėĺŅĴĽŅĴŅĶĩŒĬ

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
İƗĔŒľƟĬńĔĻŉĔļŅĽĶƟŅĚőěĪĵƢĺŇěńĵĪňŗĪƟŅĪŅĵȮŐĸŃıĵŅĵŅĴĨŀĭőěĪĵƢĮƤĠľŅőħĵĔŅĶ
ėƟĬėĺƟŅľŅėĺŅĴĶŌƟŐĸŃĽŊĭėƟĬĕƟŀĴŌĸŏıŊŗŀıńĥĬŅĻńĔĵĳŅıĕŀĚĨĬŏŀĚȮĽƞĚŏĽĶŇĴŒľƟ
ŏįĵŐıĶƞįĸĚŅĬĺŇěńĵŒĬĶŌĮŐĭĭĨƞŅĚŕȮőħĵŒĝƟĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 
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ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
ĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃ
ĳŅļŅŀńĚĔķļŒĬĔŅĶĽŊŗŀĽŅĶ
ŒĝƟŏĪėőĬőĸĵňœħƟħň ĶĺĴĩŉĚ
ĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ 

ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
-ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅȮŏĕƟŅĶńĭĔŅĶŀĭĶĴĳŅļŅŀńĚĔķļŐĸŃĳŅļŅĪňŗȮ3 
-ŒľƟŏĶňĵĬĶŌƟĻŅĽĨĶƢĨƞŅĚŕȮŏĝƞĬȮĔŅĶĺŅħĳŅıŒĬĪŅĚĝňĺĺŇĪĵŅȮĔŅĶŒĝƟőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶėŜŅĬĺĬȮĽĩŇĨŇȮĺŅħĳŅıȮĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢȮĔŅĶĪŜŅŏĺĭ
œĞĨƢȮŐĸŃĺŇħŇĪńĻĬƢȮŏĮƦĬĨƟĬȮ 

4. ĨĶŃľĬńĔĩŉĚĽŇŗĚŐĺħĸƟŀĴ
ŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ  

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
- ĴňĔŅĶŀĭĶĴĽĶƟŅĚėĺŅĴĨĶŃľĬńĔŒĬŏĶŊŗŀĚĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 
- ŒľƟŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮįƞŅĬĕƟŀŐĬŃĬŜŅĕŀĚȮėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĔŅĶİƗĔ
ĮĢŇĭńĨŇěŅĔįŌƟŏĝňŗĵĺĝŅĠ 

-ŒľƟĴňĮĶŃĽĭĔŅĶĦƢĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
-ŒľƟĴňĔŅĶĮĶŃĝŋĴȮĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬȮėĦŅěŅĶĵƢȮŐĸŃľĬƞĺĵĚŅĬŐĸŃ
ĝŋĴĝĬŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
- ĔŅĶŀĭĶĴėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĽŅĶŏėĴňȮįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬ ĔŅĶŀĬŋĶńĔļŐĸŃŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŀĵƞŅĚėŋƟĴėƞŅȮħƟĺĵľĸńĔȮ
3Rs  

- ĔŅĶĮĶŃĝŋĴȮĽńĴĴĬŅȮŐĸŃŀŀĔĳŅėĽĬŅĴĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬŀŊŗĬŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
0,/ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
0,/.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1.1 ĨĶŃľĬńĔŒĬėŋĦėƞŅŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮėĺŅĴŏĽňĵĽĸŃȮėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴň
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

1.2 ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅĪŅĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚĺŇĝŅĔŅĶȮľĶŊŀĺŇĝŅĝňıȮőħĵŒĝƟħŋĸĵ
ıŇĬŇěŀĵƞŅĚįŌƟĶŌƟħƟĺĵėĺŅĴĵŋĨŇīĶĶĴȮľĸńĔģŅĬȮĨŅĴľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸȮŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴȮŐĽħĚŀŀĔľĶŊŀ
ĽŊŗŀĽŅĶĕƟŀĽĶŋĮĕŀĚĮƤĠľŅőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬĪňŗěŃœħƟĶńĭįĸĔĶŃĪĭ 

1.3 ĽŅĴŅĶĩĶŇŏĶŇŗĴĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬȮŏıŊŗŀĪĭĪĺĬŐĸŃŐĔƟœĕȮ
ĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭėĺŅĴĕńħŐĵƟĚŐĸŃ
ĮƤĠľŅĪňŗĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

1.4 ŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬŜŅȮŐĸŃįŌƟĨŅĴŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪŜŅĚŅĬȮŐĸŃŒĬĝŋĴĝĬ 
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0,/.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 
1. ĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĨĶŃľĬńĔĩŉĚėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĴňĶŃŏĭňĵĭĺŇĬńĵȮĔŅĶĨĶĚĨƞŀŏĺĸŅȮĔŅĶĴň
ėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃŒľƟŏĔňĵĶĨŇįŌƟŀŊŗĬȮ 

2. ŏĬƟĬŒľƟŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅœħƟĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪńŘĚŒĬ
ĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅŐĸŃŒĬĔŅĶĪŜŅĺŇěńĵȮ 

3. ĴňĔŅĶěńħĔŇěĔĶĶĴĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĝƞĬȮĔŅĶĵĔĵƞŀĚľĶŊŀŒľƟĶŅĚĺńĸĬńĔĻŉĔļŅĪňŗĪŜŅ
ħňȮŏĽňĵĽĸŃŐĸŃĽĶƟŅĚĮĶŃőĵĝĬƢŐĔƞĽƞĺĬĶĺĴȮŏĮƦĬĨƟĬ 

0,/.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 
1. ėĺŅĴėŇħŏľŖĬĕŀĚėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
2. įĸĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬȮėĦŅěŅĶĵƢȮľĬƞĺĵĚŅĬŐĸŃ
ĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚ 

3. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮŐĸŃĔŅĶĽŀĭħŋļġňĬŇıĬīƢ 
 
 

0,2 ėĺŅĴĶŌƟ 
0,0.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

1. ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮ
ĶĺĴĪńŘĚĕƟŀĴŌĸŏĜıŅŃĪŅĚĪķļġňȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 

2. ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅĔńĭ
ėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚ 

3. ĶŌƟŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĕƟŀĽĶŋĮȮĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝŅĠĜĸŅħȮȮĴň
ėĺŅĴŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗŏĮĸňŗĵĬŐĮĸĚŒĬĺŇĝŅĝňıĪńŘĚŒĬ
ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮ 

4. ĴňėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬ
ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅĽŜŅėńĠȮȮĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňı 

0,0.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
1. ŒĝƟĔŅĶĽŀĬŒĬľĸŅĔľĸŅĵĶŌĮŐĭĭȮőħĵŏĬƟĬĪńŘĚľĸńĔĔŅĶĪŅĚĪķļġňȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢĮĢŇĭńĨŇ
ŒĬĽĳŅıŐĺħĸƟŀĴľĶŊŀĮƤĠľŅěĶŇĚȮ 

2. ěńħŒľƟĴňĔŅĶĽńĴĴĬŅŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĳŅĵŒĬĳŅėĺŇĝŅȮĶĺĴĪńŘĚĽƞĚŏĽĶŇĴŒľƟ
ŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĶŃħńĭĬŅĬŅĝŅĨŇ 
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0,0.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
1.ȮėĺŅĴėŇħŏľŖĬĕŀĚėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
2.ȮįĸĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬȮėĦŅěŅĶĵƢȮľĬƞĺĵĚŅĬŐĸŃ
ĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚ 

3. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŐĸŃĔŅĶĽŀĭħŋļġňĬŇıĬīƢ 
4.ȮĔŅĶŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶĸĚĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 

 
2.3 ĪńĔļŃĪŅĚĮƤĠĠŅ 
0,3.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

 1. ĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŒľĴƞŕőħĵŒĝƟ
ėĺŅĴŏĕƟŅŒěŀńĬĩƞŀĚŐĪƟŒĬĪķļġňȮȮŐĸŃŏĪėĬŇėĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬ
ŐĸŃĮƤĠľŅĽŜŅėńĠœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

2. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮȮĬŜŅĴŅĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮŏıŊŗŀıńĥĬŅŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅħƟĺĵ
ĺŇīňĔŅĶŒľĴƞŕȮľĶŊŀĨŀĭĽĬŀĚĮĶŃŏħŖĬĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 3. ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮŐĸŃĪķļġňŏıŊŗŀĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬőėĶĚĔŅĶĺŇěńĵŒľĴƞĪňŗ
ĽĶƟŅĚĽĶĶėƢȮȮőħĵĭŌĶĦŅĔŅĶŐĬĺėŇħĨƞŅĚŕȮĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬ
ĕńŘĬĽŌĚőħĵŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮȮĨĸŀħĩŉĚĔŅĶŒĝƟŏĪėĬŇėĔŅĶĺŇěńĵȮŐĸŃŒľƟ
ĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĮĶńĭĮĶŋĚŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞ
ŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 

2.3.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ 
1. ŒľƟŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮįƞŅĬĕƟŀŐĬŃĬŜŅĕŀĚėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇěŅĔ
įŌƟŏĝňŗĵĺĝŅĠ őħĵĔŅĶİƗĔĨńŘĚőěĪĵƢĺŇěńĵĪňŗĽŀħėĸƟŀĚĔńĭŐĬĺĪŅĚĔŅĶĪŜŅħŋļġňĬŇıĬīƢĕŀĚĨĬŏŀĚ 

2. ŒľƟĴňĔŅĶİƗĔĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶŐĸŃŀĳŇĮĶŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮ 
3. ŒľƟĴňĔŅĶĮĶŃĝŋĴȮĽńĴĴĬŅŐĸŃŐĸĔŏĮĸňŗĵĬĮĶŃĽĭĔŅĶĦƢĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

4. İƗĔŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶŏıŊŗŀĸĚĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
0,3.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

1. ěŅĔėĺŅĴėŇħŏľŖĬĕŀĚėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
2. įĸĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬȮėĦŅěŅĶĵƢȮľĬƞĺĵĚŅĬŐĸŃ
ĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚ 

3. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇĽŀĭŐĸŃĔŅĶĽŀĭħŋļġňĬŇıĬīƢ 
4. ĔŅĶŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶĸĚĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
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0,2 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
0,2,/ įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĶńĭįŇħĝŀĭȮ 

 1. ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃ
ĺńĥĬīĶĶĴ 

 2. ĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵĨĬŏŀĚȮȮŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢ
ĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮȮĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 3. ĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃŐĽħĚŀŀĔĩŉĚėĺŅĴőħħŏħƞĬŒĬĔŅĶ
ŏĮƦĬįŌƟĬŜŅŒĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 

0,2,0 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭȮ 
1. ĔŅĶŀĭĶĴĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀŒľƟĽŅĴŅĶĩĨŇħĨƞŀĽŊŗŀĽŅĶĔńĭĬńĔĺŇĝŅĔŅĶĨƞŅĚĝŅĨŇ
œħƟĴŅĔĕŉŘĬ 

2. ŒľƟĴňĮĶŃĽĭĔŅĶĦƢĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĶƞĺĴĔńĭ
ĬńĔĻŉĔļŅŀŊŗĬȮėĦŅěŅĶĵƢȮľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚ 

3. ŒľƟĴňĔŅĶİƗĔĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶĸĚ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 

4.ŒľƟĴňĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŐĸŃĔŅĶĽŀĭħŋļġňĬŇıĬīƢ 
0,2,1 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 
/,ȮėĺŅĴėŇħŏľŖĬĕŀĚėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
0,ȮįĸĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬȮėĦŅěŅĶĵƢȮľĬƞĺĵĚŅĬŐĸŃ
ĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚ 
1,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŐĸŃĔŅĶĽŀĭħŋļġňĬŇıĬīƢ 
2,ȮĔŅĶŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶĸĚĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 

 

2.5 ĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
0,5.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮ 

 /,ȮĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬ
ĮĶŃŏħŖĬĮƤĠľŅĪňŗĽŜŅėńĠŐĸŃĞńĭĞƟŀĬȮȮ 
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0,ȮĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕȮȮőħĵŏěŅŃĸŉĔŒĬĽŅĕŅĺŇĝŅ
ŏĜıŅŃ 

 1,ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚŕȮŒĬĺĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮőħĵĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭ
ĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶȮŐĭĭĮŅĔŏĮĸƞŅȮľĶŊŀįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňıȮĶĺĴĪńŘĚħŋļġňĬŇıĬīƢľĶŊŀőėĶĚĔŅĶėƟĬėĺƟŅĺŇěńĵĪňŗĽŜŅėńĠ 

0,3,0 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢ 
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

  /,ȮĔŅĶŀĭĶĴİƗĔĪńĔļŃĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢŐĸŃĪŅĚĽĩŇĨŇĻŅĽĨĶƢ 
0,ȮŒľƟĴňĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬȮėĦŅěŅĶĵƢȮľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚ 
1,ȮŒľƟĴňĔŅĶİƗĔĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶĸĚ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
2,ȮŒľƟĴňĮĶŃĽĭĔŅĶĦƢĶƞĺĴĔńĭľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚ 
3,ȮŒľƟĴňĔŅĶĽŀĭĮŅĔŏĮĸƞŅŏıŊŗŀĺńħėŋĦĽĴĭńĨŇĮĶŃĴĺĸėĺŅĴĶŌƟŐĸŃĽŀĭħŋļġňĬŇıĬīƢ 

0,3,1 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
/,ȮėĺŅĴėŇħŏľŖĬĕŀĚėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢŐĸŃįĸĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶ
ĮĶŃĝŋĴĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬȮėĦŅěŅĶĵƢȮľĬƞĺĵĚŅĬŐĸŃĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚ ŒĬĔŅĶ
ŀīŇĭŅĵŏľĨŋįĸŒĬĔŅĶŏĸŊŀĔŏėĶŊŗŀĚĴŊŀȮĔŅĶŀĳŇĮĶŅĵŐĸŃĔĶĦňĻŉĔļŅĨƞŅĚŕȮ 
0,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŐĸŃĔŅĶĽŀĭħŋļġňĬŇıĬīƢ 
1,ĔŅĶŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶĸĚĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
 



 

 

3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping) 
  

ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ 
 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
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 
ĺ,ĝĺ,Ȯ891 (202891)ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1 ǒ ǒ   ǒ ƺ ǒ ǒ ǒ ǒ  ǒ ǒ  ǒ  ǒ 
ĺ,ĝĺ,Ȯ892 (202891) ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2 ǒ ǒ   ǒ  ǒ ǒ ǒ ǒ ǒ ǒ   ǒ ǒ ǒ 
ĺ,ĝĺ,Ȯ893 (202892)ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3 ǒ ǒ   ǒ  ǒ ǒ ǒ ǒ  ǒ   ǒ  ǒ 
ĺ,ĝĺ,Ȯ897 (202897) ħŋļġňĬŇıĬīƢ  ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ 

ĺ,ĝĺ,Ȯ898 (202898) ħŋļġňĬŇıĬīƢ  ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ 

Ȯ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔ  ¹ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ



37 
 

įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
/,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 1.1 ĨĶŃľĬńĔŒĬėŋĦėƞŅŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮėĺŅĴŏĽňĵĽĸŃȮėĺŅĴĞŊŗŀĽńĨĵƢ
ĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

1.2 ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅĪŅĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚĺŇĝŅĔŅĶȮľĶŊŀĺŇĝŅĝňıȮőħĵŒĝƟħŋĸĵıŇĬŇě
ŀĵƞŅĚįŌƟĶŌƟħƟĺĵėĺŅĴĵŋĨŇīĶĶĴȮľĸńĔģŅĬȮĨŅĴľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸȮŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴȮŐĽħĚŀŀĔľĶŊŀĽŊŗŀĽŅĶĕƟŀĽĶŋĮ
ĕŀĚĮƤĠľŅőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬĪňŗěŃœħƟĶńĭįĸĔĶŃĪĭ 

1.3 ĽŅĴŅĶĩĶŇŏĶŇŗĴĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬȮŏıŊŗŀĪĭĪĺĬŐĸŃŐĔƟœĕȮ
ĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭėĺŅĴĕńħŐĵƟĚŐĸŃĮƤĠľŅĪňŗ
ĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

1.4 ŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬŜŅȮŐĸŃįŌƟĨŅĴŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪŜŅĚŅĬȮŐĸŃŒĬĝŋĴĝĬ 
 
0,ȮħƟŅĬėĺŅĴĶŌƟ 

2.1ȮĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮĶĺĴĪńŘĚ
ĕƟŀĴŌĸŏĜıŅĪŅĚĪķļġňȮȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 

2.2ȮĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬ
ĻŅĽĨĶƢŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚ 

2.3ȮĶŌƟŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĕƟŀĽĶŋĮȮȮȮĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝŅĠĜĸŅħȮȮĴňėĺŅĴ
ŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗŏĮĸňŗĵĬŐĮĸĚŒĬĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮ 

2.4 ĴňėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅĽŜŅėńĠȮȮĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
 
1,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

3.1 ĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŒľĴƞŕőħĵŒĝƟėĺŅĴ
ŏĕƟŅŒěŀńĬĩƞŀĚŐĪƟŒĬĪķļġňȮŐĸŃŏĪėĬŇėĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬŐĸŃĮƤĠľŅĽŜŅėńĠœħƟŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 

3.2ȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮȮĬŜŅĴŅĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮŏıŊŗŀıńĥĬŅŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅħƟĺĵĺŇīňĔŅĶ
ŒľĴƞŕȮľĶŊŀĨŀĭĽĬŀĚĮĶŃŏħŖĬĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

3.3 ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮŐĸŃĪķļġňŏıŊŗŀĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬőėĶĚĔŅĶĺŇěńĵŒľĴƞĪňŗĽĶƟŅĚĽĶĶėƢȮ
őħĵĭŌĶĦŅĔŅĶŐĬĺėŇħĨƞŅĚŕȮĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕńŘĬĽŌĚőħĵŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġň
ŐĸŃĳŅėĮĢŇĭńĨŇȮĨĸŀħĩŉĚĔŅĶŒĝƟŏĪėĬŇėĔŅĶĺŇěńĵȮŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĮĶńĭĮĶŋĚ
ŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 
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2,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
4.1ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃĺńĥĬīĶĶĴ 
4.2 ĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵĨĬŏŀĚȮŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅ

ĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
4.3 ĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃŐĽħĚŀŀĔĩŉĚėĺŅĴőħħŏħƞĬŒĬĔŅĶŏĮƦĬįŌƟĬŜŅ

ŒĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 
 

3,ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
5.1ȮĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬĮĶŃŏħŖĬĮƤĠľŅ

ĪňŗĽŜŅėńĠŐĸŃĞńĭĞƟŀĬ 
5.2ȮĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕȮőħĵŏěŅŃĸŉĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
5.3 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚŕȮŒĬĺĚĺŇĝŅĔŅĶ

ŐĸŃĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮȮőħĵĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬ
ĪŅĚĔŅĶȮŐĭĭĮŅĔŏĮĸƞŅȮľĶŊŀįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚĺŇĪĵŅĬŇıĬīƢľĶŊŀőėĶĚĔŅĶėƟĬėĺƟŅĺŇěńĵ
ĪňŗĽŜŅėńĠ 
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ľĴĺħĪňŗȮ5 ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

1.  ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭŀńĔļĶĸŜŅħńĭĕńŘĬŐĸŃėƞŅĸŜŅħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅ
őħĵŐĭƞĚĔŅĶĔŜŅľĬħŀńĔļĶĸŜŅħńĭĕńŘĬŏĮƦĬȮ2ȮĔĸŋƞĴȮėŊŀȮŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬȮŐĸŃŀńĔļĶ
ĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ 

  (1) ŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħħńĚĬňŘ 
  ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
  S  ŏĮƦĬĪňŗıŀŒě (satisfactory) 
  U  œĴƞŏĮƦĬĪňŗıŀŒěȮ(unsatisfactory) 
   
  (2) ŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮŒľƟĔŜŅľĬħħńĚĬňŘ 
  ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
  I  ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢȮ(incomplete) 
  P  ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħȮ(in progress) 
  V  ŏĕƟŅĶƞĺĴĻŉĔļŅȮ(visiting) 
  W  ĩŀĬĔĶŃĭĺĬĺŇĝŅȮ(withdrawn) 
  T  ĮĶŇĠĠŅĬŇıĬīƢĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħŜŅŏĬŇĬĔŅĶ (thesis in progress)
  
  ĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸŜŅħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞĔĶŃĭĺĬĺŇĝŅ 
202891, 202892, 202893, 202897 ŐĸŃȮ202898 
 
2. ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
0,/,/ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅ 
ĪĺĬĽŀĭĺńħėŋĦĽĴĭńĨŇȮŐĸŃĽŀĭħŋļġňĬŇıĬīƢ 

 0,/,0ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶ 
1. ĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĪŜŅĚŅĬĨĶĚĽŅĕŅ 
2. ĔŅĶĪĺĬĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶ 
3. ĔŅĶĪĺĬĽŀĭěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬ 

 
0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

2.2.1 ĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭ 
2.2.2 ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 
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3. ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

 ľĸńĔĽŌĨĶȮŐĭĭȮ1.1 ģŅĬĮĶŇĠĠŅőĪȮŏĬƟĬĔŅĶĪŜŅĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺȮ 
1. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ (Qualifying Examination) 

  3. ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃȮŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬŜŅŏĽĬŀįĸĔŅĶ

ĪŜŅĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 
  5. įƞŅĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮħńĚĬňŘȮ 
   1) įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮőħĵȮ1 ŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, Pubmed ľĶŊŀȮWeb of ScienceȮŐĸŃĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋ
ĽńĚĔńħĺƞŅŏĮƦĬĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋ
ĽŇĪīŇĭńĨĶŏĮƦĬĪňŗŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ  
   2) ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

6. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇś
ĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ0550 

 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/.2ȮģŅĬĮĶŇĠĠŅĨĶňȮŏĬƟĬĔŅĶĪŜŅĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺ 

1. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ (Qualifying Examination) 

  3. ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃȮŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬŜŅŏĽĬŀįĸĔŅĶ

ĪŜŅĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 
5. įƞŅĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮħńĚĬňŘ 

   1) įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
Pubmed ľĶŊŀȮWeb of ScienceȮőħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮıĶƟŀĴĶŃĭŋĽńĚĔńħĺƞŅŏĮƦĬĬńĔĻŉĔļŅľĸńĔĽŌĨĶ
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮ
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įĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶŏĮƦĬĪňŗŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃ
ĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ  
   2) ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

6. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇś
ĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ0550 
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ľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

1. ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 
/,/ȮĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 
/,0ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 
0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 

2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 
/,ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 
0,ȮĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 

 
2.2 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 
/,ȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
0,ȮĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
1,ȮĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

/,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶ 
1.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨŜŅŐľĬƞĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬ
įĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

1.2 ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨŜŅŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢ
ŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗ
œħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ
ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖȮĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

1.3 ľĸńĔĽŌĨĶ 
 ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬŜŅėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴňȮ
ĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅĮĶŃĔŀĭȮ
ĔŅĶıŇěŅĶĦŅ 
  

2. ĭńĦĤŇĨ 
0,/ȮĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬ
ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

0,0ȮĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮģŅĬĮĶŇĠĠŅőĪȮŏĬƟĬĔŅĶĪŜŅĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺ 

1) įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮőħĵȮ1 ŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
ISI, Scopus, IEEE, Pubmed ľĶŊŀȮWeb of ScienceȮŐĸŃĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ1 
ŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħĺƞŅŏĮƦĬĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ(ľĸńĔĽŌĨĶ



44 
 

ĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĨƟŀĚ
œħƟĶńĭľĴŅĵŏĸĕĔŅĶěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶŏĮƦĬĪňŗŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬ
ŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ  

2) ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪň
ŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
 
ľĸńĔĽŌĨĶȮŐĭĭȮ/,2ȮģŅĬĮĶŇĠĠŅĨĶňȮŏĬƟĬĔŅĶĪŜŅĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺ 

  1) įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, Pubmed ľĶŊŀȮWeb of ScienceȮőħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮıĶƟŀĴĶŃĭŋĽńĚĔńħĺƞŅŏĮƦĬ
ĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħĽŇĪīŇĭńĨĶ
ľĶŊŀŀĬŋĽŇĪīŇĭńĨĶŏĮƦĬĪňŗŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ
/ȮŏĶŊŗŀĚ  

  2) ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

 

1,ȮĬńĔĻŉĔļŅ 
/,ȮĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴőħĵĔŜŅľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 
0,ȮĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ
0/ 
1,ȮĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮőħĵ
ŀŅěŅĶĵƢěŃĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 
2,ȮĴňĔŅĶėĺĭėŋĴħŌŐĸĔŅĶŒľƟėŜŅĮĶŉĔļŅħŋļġňĬŇıĬīƢȮ 
3,ȮĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 
4,ȮĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŐĸŃ
įĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 
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2,ȮŀŅěŅĶĵƢ 

/,ȮĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅ 
0,ȮĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 
1,ȮĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮ
ŐĸŃĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
2,ȮĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶ
ĕŀĚŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 

 

3,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
/,ȮĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 
0,ȮĴňĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀħŋļġňĬŇıĬīƢȮ 
1,ȮĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 
2,ȮĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŜŅĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮ
&Ĵėŀ,3ȮĴėŀ,4ȮŐĸŃȮĴėŀ,5' 
3,ȮĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮ 
4,ȮĴňĔŅĶĝƞĺĵŏľĸŊŀȮĔŜŅĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 
5,ȮĴňĔŅĶĮĶŃŏĴŇĬįĸħŋļġňĬŇıĬīƢȮ 

6,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ  
 ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮŀŋĮĔĶĦƢȮ
ŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃŏľĴŅŃĽĴĨƞŀĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮőħĵĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒě
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ŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĬŜŅįĸĔŅĶĽŜŅĶĺěĴŅıńĥĬŅ
ĮĶńĭĮĶŋĚ 
 

6.1 ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅĴňėĺŅĴıĶƟŀĴŒĬħƟŅĬėĶŋĳńĦĤƢıŊŘĬģŅĬȮŀŋĮĔĶĦƢĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵĽŜŅľĶńĭĚŅĬħƟŅĬ

ĝňĺĺŇĪĵŅȮĶĺĴĩŉĚĶŃĭĭĽŅĶĽĬŏĪĻȮľƟŀĚĽĴŋħĪňŗĴňľĬńĚĽŊŀŐĸŃĺŅĶĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĝňĺĺŇĪĵŅŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĴň
ĔŅĶĻŉĔļŅŏıŇŗĴŏĨŇĴħƟĺĵĨĬŏŀĚŐĸŃŏĕƟŅĩŉĚĕƟŀĴŌĸĪňŗěŃĬŜŅĴŅŒĝƟŏıŊŗŀĔŅĶıńĥĬŅ  

6.1.1 ĽĩŅĬĪňŗ 
 1, ŀŅėŅĶĝňĺĺŇĪĵŅȮ/  ěŜŅĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶ 1*... ĨŅĶŅĚŏĴĨĶ 
 0, ŀŅėŅĶĝňĺĺŇĪĵŅȮ2  ěŜŅĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶȮ 0*2.. ĨŅĶŅĚŏĴĨĶ 
 1, ŀŅėŅĶĝňĺĺŇĪĵŅȮ3 ěŜŅĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶ 03. ĨŅĶŅĚŏĴĨĶ 
 2, ŀŅėŅĶĝňĺĺŇĪĵŅȮ4 ěŜŅĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶ 1.. ĨŅĶŅĚŏĴĨĶ 
 5, ŀŅėŅĶěňőĬĴ ěŜŅĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶ /*3.. ĨŅĶŅĚŏĴĨĶ 
 6, ŀŅėŅĶĽńĨĺƢĪħĸŀĚ ěŜŅĬĺĬıŊŘĬĪňŗĶĺĴĪńŘĚŀŅėŅĶ 6.. ĨŅĶŅĚŏĴĨĶ 
 4, őĶĚŏĶŊŀĬĔĶŃěĔ ěŜŅĬĺĬıŊŘĬĪňŗŒĝƟĽŀĵ 0.. ĨŅĶŅĚŏĴĨĶ 
 7, ŀŅėŅĶ 30 ĮƖȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ěŜŅĬĺĬıŊŘĬĪňŗŒĝƟĽŀĵ 1*4..ȮĨŅĶŅĚŏĴĨĶ 
 8, ŀŅėŅĶ2.ȮĮƖȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ěŜŅĬĺĬıŊŘĬĪňŗŒĝƟĽŀĵ /*...ȮĨŅĶŅĚŏĴĨĶ 
   ěŜŅĬĺĬıŊŘĬĪňŗĶĺĴ /1*.3.ȮĨŅĶŅĚŏĴĨĶ 
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4,/,0ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵȮ 
/, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĔŅĶĲƘƨĬĲŌĮƙŅȮ&Forest Restoration)  
0, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮ&Plant Tissue Culture)  
1, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵėĺŅĴľĸŅĔľĸŅĵĕŀĚěŋĸŇĬĪĶňĵƢȮ&Microbial Diversity)  
2, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵěŋĸĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴȮ&Environmental Microbiology)  
3, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĨƞŀĴœĶƟĪƞŀĺŇĪĵŅȮ&Endocrinology)  
4, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĽĶňĶŃĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&Physiology and 

Postharvest Technology)  
5, ľƟŀĚĮĢŇĭńĨŇĔŅĶĔŅĶĨĶĺěĽŀĭĪŅĚĝňĺĳŅıȮ&Biomonitoring)  
6, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĬŘŜŅħƟŅĬĝňĺĳŅıȮ&Aquatic Biology)  
7, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĮĶĽŇĨĺŇĪĵŅĮĶŃĵŋĔĨƢȮ&Applied Parasitology)  
/., ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬŐĸŃıĶĶĦıķĔļĝŅĨŇŒĬĳŅėŏľĬŊŀȮ
&Ethnobotany and Northern Thai Flora)  

//, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĶŃħńĭŏĞĸĸƢȮ&Genetics and Cell 
Technology)  

/0, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵĽŅľĶƞŅĵĮĶŃĵŋĔĨƢȮ&Applied Algae)  
/1, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵľŀıĶĶĦœĴƟŐĸŃģŅĬĕƟŀĴŌĸĕŀĚıŊĝıĶĶĦȮ&Herbarium and Flora 

Database)  
/2, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵŀĦŌĝňĺĺŇĪĵŅȮ&Molecular Biology) 
/3, ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵıķĨŇĔĶĶĴĺŇĪĵŅŐĸŃĬŇŏĺĻĺŇĪĵŅĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮ&Behavior 

and Ecology of Vertebrates) 
 

 6.1.3 ĻŌĬĵƢĨƞŅĚŕȮ 
 1. ĻŌĬĵƢĺŇěńĵĪŅĚĪĶńıĵŅĔĶĝňĺĳŅıŏıŊŗŀĔŅĶŏĔļĨĶȮŀŋĨĽŅľĔĶĶĴȮŐĸŃĔŅĶŐıĪĵƢ

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ (Center of Excellence in Bioresources for Agriculture, 
Industry and Medicine, Chiang Mai University) 

 2. ĻŌĬĵƢīĶĶĴĝŅĨŇĺŇĪĵŅħŀĵĽŋŏĪıŏĜĸŇĴıĶŃŏĔňĵĶĨŇłȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
  3. ĻŌĬĵƢĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
  4. ĻŌĬĵƢĭĶŇĔŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&ĻĺĪ-Ĵĝ,' 
  5. ĻŌĬĵƢĺŇěńĵĕƟŅĺĸƟŅĬĬŅȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ  
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  6.1.4 ŀŋĮĔĶĦƢĽŜŅľĶńĭĔŅĶĪŜŅĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĺŇěńĵĪňŗĴňŀĵŌƞŐĸƟĺ   
1.ȮŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĪŜŅĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ 
 ĳŅėĺŇĝŅĝňĺĺŇĪĵŅĴňőĽĨĪńĻĬŌĮĔĶĦƢĪňŗŏıňĵĚıŀĨƞŀĔŅĶĪŜŅĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮœħƟŐĔƞȮŏėĶŊŗŀĚĜŅĵ
ĺňħňĪńĻĬƢȮŏėĶŊŗŀĚŐĽħĚĳŅıŐĭĭȮ1ȮĴŇĨŇȮLCD projectorȮėŀĴıŇĺŏĨŀĶƢŐĸŃŏėĶŊŀĕƞŅĵ
ŀŇĬŏĨŀĶƢŏĬŖĨŏĮƦĬĨƟĬȮ 

2.ȮŀŋĮĔĶĦƢĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĺŇěńĵ 
ĴňĪńŘĚľĴħœĴƞĨŗŜŅĔĺƞŅȮ150 ĶŅĵĔŅĶȮőħĵĴňĪńŘĚŀŋĮĔĶĦƢıŊŘĬģŅĬȮŏĝƞĬȮĔĸƟŀĚěŋĸĪĶĶĻĬƢȮŏėĶŊŗŀĚĝńŗĚ
ŀĵƞŅĚĸŃŏŀňĵħȮĨŌƟėĺĭėŋĴŀŋĦľĳŌĴŇĽŌĚȮĨŌƟĩƞŅĵŏĝŊŘŀĔĶŀĚŀŅĔŅĻȮŏėĶŊŗŀĚĺńħĮĶŇĴŅĦĽŅĶħƟĺĵĽň ŐĸŃĴň
ĪńŘĚŀŋĮĔĶĦƢŏĜıŅŃĪŅĚȮŏĝƞĬ HPLC, MPLC, GCȮŏėĶŊŗŀĚĺŇŏėĶŅŃľƢȮDNA ŏėĶŊŗŀĚĭƞĴŏıŊŗŀėƟĬľŅȮ
DNA (Hybridizing Incubation) ŏėĶŊŗŀĚĭńĬĪŉĔĽńĠĠŅĦĪŅĚĽĶňĶĺŇĪĵŅħƟĺĵ
œĴőėĶėŀĴıŇĺŏĨŀĶƢ ŏĮƦĬĨƟĬ 

ĬŀĔěŅĔĬňŘȮĵńĚĴňėĺŅĴıĶƟŀĴĪŅĚħƟŅĬľĬńĚĽŊŀȮĨŜŅĶŅŏĶňĵĬŐĸŃĺŅĶĽŅĶȮěŅĔĽŜŅĬńĔľŀĽĴŋħĔĸŅĚȮľƟŀĚĽĴŋħ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮľƟŀĚĽĴŋħėĦŃŐıĪĵĻŅĽĨĶƢȮľƟŀĚĽĴŋħėĦŃŏĔļĨĶĻŅĽĨĶƢȮŐĸŃŀŊŗĬȮŕȮŒĬĽńĚĔńħ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅįƞŅĬŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨȮȮŏĝƞĬȮLibrary Catalog ŐĸŃĺŅĶĽŅĶ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĕŀĚľƟŀĚĽĴŋħėĦŃĺŇĪĵŅĻŅĽĨĶƢ ŐĸŃľƟŀĚĽĴŋħĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 

 
6.2 ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
ĪĶńıĵŅĔĶĪňŗěńħľŅŏıŇŗĴŏĨŇĴŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵȮŏĝƞĬȮŏėĶŊŗŀĚĽĔńħŐĸŃĺŇŏėĶŅŃľƢĽŅĶ

ěŅĔīĶĶĴĝŅĨŇĪňŗŒĝƟŏĪėőĬőĸĵňĝńŘĬĽŌĚŐĸŃĽŅĴŅĶĩŒĝƟĔńĭĬŅőĬŏĪėőĬőĸĵňȮŀŅėŅĶĽĩŅĬĪňŗȮĶĺĴĪńŘĚĭŋėėĸŅĔĶŒĬ
ĨŜŅŐľĬƞĚŀŅěŅĶĵƢȮŐĸŃŏěƟŅľĬƟŅĪňŗĮĢŇĭńĨŇĔŅĶ 

ŐľĸƞĚĽŊĭėƟĬĕƟŀĴŌĸ 
ľĬńĚĽŊŀȮĨŜŅĶŅŏĶňĵĬȮĺŅĶĽŅĶŐĸŃĺŇĪĵŅĬŇıĬīƢŒĝƟěŅĔĽŜŅĬńĔľŀĽĴŋħĔĸŅĚȮľƟŀĚĽĴŋħėĦŃĺŇĪĵŅĻŅĽĨĶƢȮľƟŀĚĽĴŋħ
ėĦŃŐıĪĵĻŅĽĨĶƢȮľƟŀĚĽĴŋħėĦŃŏĪėĬŇėĔŅĶŐıĪĵƢȮľƟŀĚĽĴŋħėĦŃŏĔļĨĶĻŅĽĨĶƢȮ ľƟŀĚĽĴŋħėĦŃĽńĨĺ
ŐıĪĵĻŅĽĨĶƢȮŒĬĽńĚĔńħĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŐĸŃėƟĬėĺƟŅįƞŅĬŏėĶŊŀĕƞŅĵŀŇĬŏĨŀĶƢŏĬŖĨĪŅĚģŅĬĕƟŀĴŌĸȮScience 
direct ŐĸŃȮPubMed 

 
6.3 ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
ĴňėĦŃĪŜŅĚŅĬěŅĔėĦŅěŅĶĵƢŐĸŃŏěƟŅľĬƟŅĪňŗȮėŀĵĨŇħĨŅĴľĬńĚĽŊŀȮĨŜŅĶŅȮĺŅĶĽŅĶȮŐĸŃŀŋĮĔĶĦƢĔŅĶŏĶňĵĬ

ĔŅĶĽŀĬĨĸŀħěĬŏėĶŊŗŀĚĴŊŀŏėĶŊŗŀĚŒĝƟĨƞŅĚȮŕȮĺƞŅœħƟĶńĭĔŅĶěńħĽĶĶŐĸƟĺľĶŊŀĴňŀŋĮĽĶĶėŒĬĔŅĶěńħľŅŀĵƞŅĚœĶĬŀĔěŅĔĬňŘ
ĵńĚĴňĔŅĶĮĶŃĝŋĴĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶľĶŊŀŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıŀŏıňĵĚĕŀĚ
ľĬńĚĽŊŀȮĨŜŅĶŅľĶŊŀŏėĶŊŗŀĚĴŊŀŀŊŗĬȮŕȮĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŒĬĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮŏıŊŗŀĪňŗěŃœħƟĨńŘĚ
ĚĭĮĶŃĴŅĦŒĬĔŅĶěńħĞŊŘŀěńħľŅĨƞŀœĮ 
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7. ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) 
ĮĶŇĠĠŅŏŀĔȮŐĭĭȮ1.1 ģŅĬĮĶŇĠĠŅőĪȮŏĬƟĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺȮ(ľĸńĔĽŌĨĶȮ3 ĮƖ' 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 ĮƖĪňŗȮ3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6.ȮŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴ
ĪŋĔėĶńŘĚ 

/ / / / / 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭĴėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇŐľƞĚĝŅĨŇľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ 

/ / / / / 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħ
ĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

/ / / / / 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶ
ĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴĨŅĴŐĭĭĴėŀ.5 ŐĸŃĴėŀ.6 ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ
ĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ  

/ / / / / 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭĴėŀ.7 ĳŅĵŒĬ 60 ĺńĬľĸńĚ
ĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

/ / / / / 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗ
ĔŜŅľĬħŒĬĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĔĶŃĭĺĬĺŇĝŅ
ĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

/ / / / / 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬĴėŀ.7 ĮƖĪňŗ
ŐĸƟĺ 

 / / / / 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėŜŅŐĬŃĬŜŅħƟŅĬ
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

/ / / / / 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ/ľĶŊŀ
ĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

/ / / / / 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅ
ĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ   

- - - - - 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶ
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

  / / / 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔ
ėŃŐĬĬŏĨŖĴ 5.0 

   / / 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 8 9 10 11 11 

ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1Ȯ-Ȯ3 1Ȯ-Ȯ3 1Ȯ-Ȯ3 1-5 1-5 

ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 7 8 8 9 9 
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ĮĶŇĠĠŅŏŀĔȮŐĭĭȮ1.2 ģŅĬĮĶŇĠĠŅĨĶňȮŏĬƟĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺȮ(ľĸńĔĽŌĨĶȮ4 ĮƖ' 
ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 ĮƖĪňŗȮ5 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6.ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶ
ĮĶŃĝŋĴĪŋĔėĶńŘĚ 

/ / / / / 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭĴėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇŐľƞĚĝŅĨŇľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ 

/ / / / / 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

/ / / / / 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴĨŅĴŐĭĭĴėŀ.5 ŐĸŃĴėŀ.6 ŒľƟėĶĭ
ĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬľĸńĚĺńĬĮƕħĳŅė
ĔŅĶĻŉĔļŅ  

/ / / / / 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭĴėŀ.7 ĳŅĵŒĬ 60 
ĺńĬľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

/ / / / / 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗ
ĔŜŅľĬħŒĬĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

/ / / / / 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬĴėŀ.7 
ĮƖĪňŗŐĸƟĺ 

 / / / / 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėŜŅŐĬŃĬŜŅ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

/ / / / / 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ/
ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

/ / / / / 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅ
ĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 

- - - - - 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅı
ľĸńĔĽŌĨĶŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

   / / 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 
ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

    / 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 8 9 9 10 11 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1Ȯ-Ȯ3 1Ȯ-Ȯ3 1Ȯ-Ȯ3 1-5 1-5 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 7 8 8 8 9 
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ľĴĺħĪňŗȮ8ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

/,Ȯ ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1.1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢ 
ŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟŏľĴŅŃĽĴȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
 XȮĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 

 ŒľƟŏľĴŅŃĽĴĔńĭĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 
 /,0ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 X ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ ŐĸŃ
ĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

 
0, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

XĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
XĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
XĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 
1, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 

 ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 őħĵ
ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬ ĪňŗœħƟĶńĭĔŅĶ
ŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
2, ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5, 6, 7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬŜŅœĮĽŌƞĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶĨƞŀœĮȮ
ĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪŜŅĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 
1. ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ 

 
ĺ,ĝĺ. 891 (202891) ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1  1(1-0-2) 

Ph.D. SEMINAR IN BIOLOGY 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œĴƞĴň 
ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
ĔŅĶĬŜŅŏĽĬŀĽńĴĴĬŅľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĝňĺĺŇĪĵŅőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔŏĮƦĬĳŅļŅŀńĚĔķļ ĔŅĶ

ĬŜŅŏĽĬŀĪňŗĴŅĕŀĚĮƤĠľŅľĶŊŀľńĺĕƟŀĔŅĶėƟĬėĺƟŅĺŇěńĵȮĞŉŗĚĽńĴıńĬīƢĔńĭľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅĺŇěńĵŒĬĺŇĝŅħŋļġň
ĬŇıĬīƢ (202897 ľĶŊŀȮ202898) ŀĳŇĮĶŅĵŐĸŃĽĶŋĮĽŅĶŃĽŜŅėńĠěŅĔĔŅĶĪĭĪĺĬŏŀĔĽŅĶĚŅĬĺŇěńĵĪňŗĴňĴŅĔƞŀĬȮ
ĺńĨĩŋĮĶŃĽĚėƢȮŐįĬĔŅĶĺŇěńĵŐĸŃĺŇīňĺŇěńĵȮĶĺĴĪńŘĚĮĶŃőĵĝĬƢĪňŗėŅħĺƞŅěŃœħƟĶńĭěŅĔĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅȮ 

Seminar presentation by Ph.D. students on biological research topic in English. The 
presentation of research problems or the research topic, which are related to the topic and 
proposal in the dissertation courses (202897 or 202898), discussion and conclusion of the 
previous literature reviews, objectives, research plan and methodology together with the 
expectation usefulness of student research.  

 
ĺ,ĝĺ,892 (202892) ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ0     1(1-0-2) 

 Ph.D. SEMINAR IN BIOLOGY 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: 202891 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ĔŅĶĬŜŅŏĽĬŀĽńĴĴĬŅľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĝňĺĺŇĪĵŅőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔŏĮƦĬĳŅļŅŀńĚĔķļ őħĵ

ŏĬƟĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĪňŗŐĽħĚėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬĺŇěńĵĞŉŗĚĽńĴıńĬīƢĔńĭľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅĺŇěńĵ
ŒĬĺŇĝŅħŋļġňĬŇıĬīƢ (202897 ľĶŊŀȮ202898)ȮĔŅĶĬŜŅŏĽĬŀĬňŘĨƟŀĚŐĽħĚŒľƟŏľŖĬĩŉĚŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ3.ȮĕŀĚ
įĸĚŅĬĺŇěńĵ 

Seminar presentation by Ph.D. students on biological research topic in English by 
emphasizing on the research results, in which they demonstrate the research progression 
related to the topic and proposal in the dissertation courses (202897 or 202898). This 
presentation must reveal at least 50% of the research results. 
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ĺ,ĝĺ,893 (202893) ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1     1(1-0-2) 
 Ph.D. SEMINAR IN BIOLOGY 3 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: 202892 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ĔŅĶĬŜŅŏĽĬŀĽńĴĴĬŅľńĺĕƟŀĚŅĬĺŇěńĵĪŅĚĝňĺĺŇĪĵŅőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔŏĮƦĬĳŅļŅŀńĚĔķļȮőħĵ

ŏĬƟĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĪňŗŐĽħĚėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬĺŇěńĵĞŉŗĚĽńĴıńĬīƢĔńĭľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅĺŇěńĵ
ŒĬĺŇĝŅħŋļġňĬŇıĬīƢ (202897 ľĶŊŀȮ202898)ȮĔŅĶĬŜŅŏĽĬŀĬňŘĨƟŀĚŐĽħĚŒľƟŏľŖĬĩŉĚŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĕŀĚ
įĸĚŅĬĺŇěńĵȮĶĺĴĪńŘĚŀĳŇĮĶŅĵȮĽĶŋĮįĸĔŅĶĺŇěńĵȮŐĸŃĔŅĶĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢĕŀĚĚŅĬĺŇěńĵȮ 

Seminar presentation by Ph.D. students on biological research topic in English by 
emphasizing on the research results in which they demonstrate the research progression 
related to the topic and proposal in the dissertation courses (202897 or 202898). This 
presentation must reveal at least 80% of the research results including discussion, conclusion 
and implication of the research. 

 

ĺ,ĝĺ,897 (202897) ħŋļġňĬŇıĬīƢ 72ȮľĬƞĺĵĔŇĨ  
  Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺ ľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ

őėĶĚĶƞŅĚȮ 
     Approved thesis proposal or concurrent to thesis proposal 

   
ĺ,ĝĺ,898 (202898)ȮħŋļġňĬŇıĬīƢ 48ȮľĬƞĺĵĔŇĨ 

 Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺ ľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ

őėĶĚĶƞŅĚȮ 
     Approved thesis proposal or concurrent to thesis proposal 
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2. ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢ 
 

1) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĔŅĬħŅȮľĺńĚĝńĵ 
1.ȮĚŅĬĺŇěńĵ 

1.1 ĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Whangchai, K., Uthaibutra, J., Nuanaon, N. and Aoyagi, H. 2017. Effect of ozone 

microbubbles and ultrasonic irradiation on pesticide detoxification in tangerine cv. 
Sai Nam Pung. International Food Research Journal 24(3): 1135-1139. 

2. Chuajedton, A., Aoyagi, H., Uthaibutra, J., Pengphol, S. and Whangchai, K. 2017. 
Inactivation of Escherichia coli O157: H7 by treatment with different temperatures 
of micro-bubbles ozone containing water. International Food Research Journal 
24(3): 1006-1010. 

3. Whangchai, K., Sriwichai, T., Whangchai, N. and Nomura, N. 2016. Effect of TiO2-
coated substrate photocatalysis on chlopyrifos insecticide degradation. 
International Journal of GEOMATE 11(2): 2291-2295. 

4. Champa, P., Whangchai, N., Jaturonglumlert, S., Nakao, N. and Whangchai, K. 2016. 
Determination of phytochemical compound from Spirogyra sp. using ultrasonic 
assisted extraction. International Journal of GEOMATE 11(2): 2391-2396. 

5. Whangchai, N., Gutierrez, R., Sompong, U., Suwanpakdee, S., Pimolrat, P., Itayama, T., 
Ariyadet, C. and Whangchai, K. 2016. Use of flue gas desulfurization gypsum for the 
removal of off-flavor compounds in fish pond water. International Journal of 
GEOMATE 11(2): 2253-2258. 

6. Hassarangsee, S., Uthaibutra, J., Nomura, N. and Whangchai, K. 2015. Degradability  
of treated ethion insecticide by TiO2 photocatalysis. Pakistan Journal of Biological 
Science. 18(1): 27-31. 

7. Chuajedton, A,, Nuanaon, N,, Uthaibutra, JȮ,and Whangchai, K,Ȯ2015Ȯ,Ozone 
microbubbles disinfection technique to inactivate Penicillium digitatum in 
suspensionȮ,Acta HorticulturaeȮ,1088Ȯ8355+358, 

8. Hassarangsee, S,, Chantara, S,, Whangchai, K,Ȯand Uthaibutra, JȮ,2015Ȯ,Photocatalysis 
of titanium dioxide to decompose pesticide ethion in tangerine fruitȮ,Acta 
Horticulturae. 1088: 359-362. 

9. Khayankarn, S., Jarintorn, S., Srijumpa, N., Uthaibutra, J. and Whangchai, K. 2014. 
Control of Fusarium sp. on pineapple by megasonic cleaning electrolysed oxidising 
water. Maejo International journal of Science and Technology.  8(3): 288-296. 

10. Khayankarn, S,, Uthaibutra, JȮ,Setha, SȮ,and Whangchai, K,Ȯ 2013Ȯ,Using 
electrolyzed oxidizing water combined with an ultrasonic wave on the 
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postharvest disease control of pineapple fruit cvȮ,PhulaeȮ,Crop Protection. 54: 45-
47. 

11. Whangchai, K,, Phiyanalinmart, SȮ,and Uthaibutra, J.Ȯ 2013Ȯ,Effects of NaCl 
concentration, electrolysis time, electric potential on efficiency of electrolyzed 
oxidizing water on the mortality of Penicillium digitatum in suspensionȮ,Acta 
Horticulturae, 973Ȯ8193+198, 

12. Chumyam, A., Whangchai, K., Jungklang, J., Faiyue, B. and Saengnil, K. 2013. 
Effects of heat treatments on antioxidant capacity and total phenolic content of 
four cultivars of purple skin eggplants. Science Asia 39(3): 246-251. 

 
2) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĬńĬĪŇĵŅȮŀńěěŇĴŅĶńĚļň 

1. ĚŅĬĺŇěńĵ 
1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Klegarth, A.R., Ezeonwu, C.A., Rompis, A., Lee, B.P.Y.-H., Aggimarangsee, N., Chalise, 
M., Cortes, J., Feeroz, M., Molini, B.J., Godornes, B.C., Marks, M., Schillaci, M., Engel, 
G., Knauf, S., Lukehart, S.A. and Jones-Engel, L. 2017. Survey of Treponemal 
Infections in Free-Ranging and Captive Macaques, 1999ů2012. Emerging Infectious 
Diseases 23(5): 816-819. 

2. Aggimarangsee, N. 2017. Using Compound Microscope for Inexpensive Methods in 
Mammalian Hair Morphological Identification. Proceedings at The 14th Annual 
Conference of the Microscopy Society of Thailand. 31 May-2June 2017/ Grand 
Mercure Bangkok Fortune, Bangkok, Thailand. P. 180-182. 

 
 

1.2 ĶŃħńĭĝŅĨŇ 
1. ěŇĶńĝĵŅȮĺŇŏĻļőĔĴĸĴŅĻȮŐĸŃĬńĬĪŇĵŅȮŀńěěŇĴŅĶńĚļň,Ȯ2560. ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕĬŅħĮĶŃĝŅĔĶĽŋĬńĕ
ŐĸŃĕĬŅħĕŀĚĺńħŒĬŏĕĨŏĴŊŀĚŏĔƞŅŏĝňĵĚŒľĴƞȮěńĚľĺńħŏĝňĵĚŒľĴƞ,ȮȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĽĬŀ
įĸĚŅĬĺŇěńĵĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮėĶńŘĚĪňŗȮ42 &10 ĔŋĴĳŅıńĬīƢȮ2560'  őĶĚŐĶĴħŇŏŀĴŏıĶĽȮŏĝňĵĚŒľĴƞ,Ȯ
ľĬƟŅȮ/6-01, 

2. ěŇĶńĝĵŅȮĺŇŏĻļőĔĴĸĴŅĻȮŐĸŃȮĬńĬĪŇĵŅȮŀńěěŇĴŅĶńĚļň,Ȯ2559. ıķĨŇĔĶĶĴĔƟŅĺĶƟŅĺĕŀĚĽŋĬńĕěĶěńħĪňŗŀŅĻńĵ
ŒĬĺńħȮŏĴŊŀĚŏĔƞŅŏĝňĵĚŒľĴƞ,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮėĶńŘĚĪňŗȮ41 
(8-9ȮīńĬĺŅėĴȮ2559) ĦȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĺœĸĵŀĸĚĔĶĦƢȮĮĪŋĴīŅĬň,ȮľĬƟŅȮ296-306. 

3. Kaewpanus, K., Aggimarangsee, N., Sitasuwan, N. and Wangpakapattanawong, P. 
2015. Diet and feeding behavior of Assamese macaques (Macaca assamensis) at 
Tham Pla Temple, Chiang Rai Province, Northern Thailand. Journal of Wildlife in 
Thailand 22(1): 23-35.    
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2. ľĬńĚĽŊŀ 
1. Aggimarangsee, N. 2013. Chapter 11: Status monitoring of isolated populations of 

macaques and other nonhuman primates in Thailand.: 147-158. In: Marsh, L.K. and 
Chapman, C.A. (eds.) Primates in fragments: complexity and resilience. 
Developments in primatology: progress and prospects. ©Springer Science & 
Business Media, New York, USA. 539 pages. 

3. ĚŅĬŐĮĸ 
1. ŐĴėėŅĬ Ğň, ĭŌĝĬńĬ-ĽĴŇĪ ŏŀĝ, ĲŅĶƢĴŏĴŀĶƢ ŏė, Ĳƕĝ-ĽœĬŏħŀĶƢ ŏŀĝ, őěĬĽƢ-ŏŀĬŏĔĸ Őŀĸ, ŏıĶĽėŀĪ 
ŏŀŖĴ ŐĸŃȮŏĪŏĸŀĶƢ ŏŀĽ, ėŌƞĴŊŀŐĬĺĪŅĚĕŀĚĽĴŅėĴœıĶŏĴĨĽŅĔĸŒĬĔŅĶėĶŀĭėĶŀĚȮĭŜŅĶŋĚŏĸňŘĵĚħŌŐĸŃ
ŏıŅŃĕĵŅĵıńĬīŋƢĽńĨĺƢŒĬĨĶŃĔŌĸœıĶŏĴĨĪňŗœĴƞŒĝƞĴĬŋļĵƢȮ&ĽĴŅėĴœıĶŏĴĨĽŅĔĸ', ȮŐĮĸőħĵȮĬńĬĪŇĵŅȮ
ŀńěěŇĴŅĶńĚĽňȮ&ĔĶŋĚŏĪıĴľŅĬėĶ8ȮĭĶŇļńĪĭňŏŀŖĴŏıĶĽ, 2556', ľĬƟŅȮ/-5/, 

 
3) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĽŇĶŇĺħňȮĝĴŏħĝ 

1. ĚŅĬĺŇěńĵ 
1.1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Siengdee, P., Pradit, W., Euppayo, T., Chomdej, S. and Nganvongpanit, K. 2017. 
Comparison of the effects of cefazolin and ceftriaxone on canine chondrocyte 
culture. Journal of Veterinary Pharmacology and Therapeutics. DOI: 
10.1111/jvp.12401. 

2. Buddhachat, K., Siengdee, P., Chomdej, S., Soontornvipart, K. and Nganvongpanit, K. 
2017. Effects of different omega-3 sources, fish oil, krill oil, and green-lipped mussel 
against cytokine-mediated canine cartilage degradation. In Vitro Cellular & 
Developmental Biology - Animal 53(5) DOI: 10.1007/s11626-016-0125-y. 

3. Pradit, W., Suwannapoom, C., Bowwonhairit, K., Buddhachat, K., Tantithakura, O. and 
Chomdej, S. 2017. Prelimminary karyotype analysis of Amolops panhai and 
Sylvirana nigrovittata (Anura, Ranidae) from southern Thailand. Nucleus DOI 
10.1007/s13237-017-0203-x. 

4. Sucharitakul, P., Chomdej, S., Achalawitkun, T., Arsiranant, I. 2017. Description of 
Chironex indrasaksajiae Sucharitakul sp.nov. (Cnidaria, Cubozoa, Chirodropida): A 
new species of box jellyfish from the gulf of Thailand. Phuket mar. biol. Cent. Res. 
Bull. 74: 33-44. 

5. Sucharitakul, P., Aungtonya, C. and Chomdej, S. 2016. DNA sequencing 
complements morphological identification of Chiropsoides from Nam Bor Bay, 
Phuket, Thailand. Phuket Marine Biological Center Research Bulletin. 77: 7-14. 

6. Buddhachat, K., Osathanunkul, M., Pukumpuang, W., Pumiputavon, K., 
Nganvongpanit, K., Ongchai, S., Trakulpau, Y., Wongkhum, W. and Chomdej, S. 
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2015. Screening Thai plants for DNA protection, anti-collagenase and suppression 
of MMP-3 expression properties. Asian Pacific Journal of Tropical Medicine. 5(6): 
489-496. 

7. Kamtaeja, S., Suwannapoom, C., Sitasuwan, N. and Chomdej, S. 2015. Moult in 
the Stripe-throated Bulbul, Pycnonotus finlaysoni: Sexual Differences and Timing. 
Chiang Mai Journal of Science. 42(2): 339-348.  

8.  Kunsorn, A., Chomdej, S., Sitasuwan, N., Wangpakapattawong, P., Suwannapoom, C. 
and Sandercock, B.K. 2015. First Investigation on the Diet of the Eastern Grass Owl 
during the Nesting Period in Thailand. Raffles Bulletin of Zoology. 63: 27ů32. 

9. Pradit, W., Chomdej, S., Nganvongpanit, K. and Ong-Chai, S. 2015. 
Chondroprotective Potential of Phyllanthus amarus Schum. & Thonn. in 
Experimentally Induced Cartilage Degradation in the Explants Culture Model. In 
Vitro Cellular & Developmental Biology ů Animal. 51: 336-344 

10. Chontananarth, T., Wongsawad, C., Chomdej, S., Krailas, D. and Chai, J.Y. 2014. 
Molecular Phylogeny of Trematodes in Family Heterophyidae based on 
Mitochondrial Cytochrome c Oxidase Subunit I (mCOI). Asian Pacific Journal of 
Tropical Medicine. 446-450. 

11. Chomdej, S., Chakkrapong, K., Pradit, W. and Nganvongpanit, K. 2014. Detection of 
DNA Markers in Dogs with Patellar Luxation by High Annealing Temperature 
Random Amplified Polymorphic DNA Analysis. Journal of Faculty of Veterinary 
Medicine Kafkas University. 20(20): 214-222. 

12. Sucharitakul, P. and Chomdej, S. 2014. Taxonomic study of box jellyfish genus 
Chiropsoidesfromthe South Andama Sea. Paper presented in WESTPAC 9th 
International Scientific Symposium. NhaTrang. Vietnam. 

13. Nganvongpanit, K., Pradit, W. and Chomdej, S. 2013. Articular Cartilage Gene 
Expression from Femoral Head and Days of Luxation in Canine Coxofemoral Joint 
Dislocation. Veterinary Medicine International. Article. ID936317 (online). 

14. Chomdej, S., Dokphut, A., Pradit, W. and Nganvongpanit, K. 2013. Detection of 
Genetic Variations using RAPD Markers in Siberian Huskies Affected with Swimming 
Puppy Syndrome. Thai Journal of Veterinary Medicine. 43(3): 435-438. 

15. Nganvongpanit, K., Phothawan, A., Pradit, W., Eitssayeam, S., Settakorn, J., 
Chomdej, S. and Mekchay, S. 2013. Using Alumina and Zirconia Ceramic Composite 
in Dogs: a Biocompatibility Study. Chiang Mai Journal of Science. 40(4): 736-774. 

16. Nganvongpanit, K., Pradit, W., Pothacharoen, P., Mekchay, S., Chomdej, S. and Ong-
Chai S. 2013. Therapeutic Effects of short-term Supplementation of 0.5 and 1.0% 
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Pineapple Shell on Rabbits with Experimentally Induced Osteoarthritis. Chiang Mai 
Journal of Science. 40(4): 564-576.  

17. Jiang, K., Yan, F., Suwannapoom, C., Chomdej, S. and Che, J. 2013. A New Species 
of the Genus Leptolalax (Anura: Megaphryidae) from Northern Thailand. Asian 
Herpetological Research. 4(2): 100-108. 

18. Osathanunkul, M., Buddhachat, K. and Chomdej, S. 2013. A modified colorimetric 
method of gelatinolytic assay using bacterial collagenase, type II as a model. 
Analytical Biochemistry: Methods in the Biological. 433(2): 168-170. 

 
1,2ȮĶŃħńĭĝŅĨŇ 

1. ĺŅĶĦňȮĮĶŃħŇļģƢȮȮĽŇĶŇĺħňȮĝĴŏħĝȮŐĸŃȮĔĶĔġȮĚŅĬĺĚĻƢıŅĦŇĝĵƢ,Ȯ2557. ĚŅĬĺŇěńĵĽĴŋĬœıĶœĪĵĽŜŅľĶńĭ
ĔŅĶĶńĔļŅőĶėĕƟŀŏĽŊŗŀĴ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢȮĴĕ,Ȯ42(2): 289-302. 

2. ĺŅĶĦňȮĮĶŃħŇļģƢȮȮĽŇĶŇĺħňȮĝĴŏħĝȮŐĸŃȮĔĶĔġȮĚŅĬĺĚĻƢıŅĦŇĝĵƢ,Ȯ2556. ıĵŅīŇĔŜŅŏĬŇħĶŃħńĭőĴŏĸĔŋĸĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŀńĔŏĽĭŒĬőĶėĕƟŀŏĽŊŗŀĴ,ȮŏĝňĵĚŒľĴƞĽńĨĺŐıĪĵĽŅĶ,Ȯ11(2): 189-202. 

 
4) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĔĬĔıĶȮŐĽĬŏıĝĶ 

1. ĚŅĬĺŇěńĵ 
1.1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Trachantong, W., Saenphet, S., Saenphet, K. and Chaiyapo, M. 2016. Lethal and 
sublethal effects of a methomyl-based insecticide in Hoplobratrachus rugulosus 
Journal of Toxicologic Pathology. 1.: 15-24. DOI 10.1293/tox.2016-0039. 

2. Buncharoen, W., Saenphet, K., Saenphet, S. and Thitaram, C. 2016.  Uvaria rufa 
Blume attenuates benign prostatic hyperplasia via inhibiting 5a-reductase and 
enhancing antioxidant status. Ethnopharmacology. 194: 483-494. 

3. Panase, P., Saenphet, S. and Saenphet, K. 2016. Visceral and serum lysozyme 
activities in some freshwater fish (three catfish and two carps). Comp Clin Pathol. 
26: 169ů173.  DOI:10. 1007/s00580-016-2362-6. 

4, Saenphet, K,, Jitjaingam, AȮ,and Chaiyapo, MȮ,2015Ȯ,Reproductive toxicity test of 
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ŏĝňĵĚŒľĴƞ, ŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ the 6th Benjamitra Network, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĝŅĨŇŐĸŃĶŃħńĭĬŅĬŅĝŅĨŇȮŏĭĠěĴŇĨĶĺŇĝŅĔŅĶ,Ȯ&04ȮıķļĳŅėĴȮ0337'ȮĦȮ
ĴľŅĺŇĪĵŅĸńĵĲŅĶƢŀňĽŏĪŀĶƢĬȮŏĝňĵĚŒľĴƞ,ȮľĬƟŅȮ06..-06/., 

 
16) ŀŅěŅĶĵƢȮħĶ,ȮŏħňĵȮıĬŇĨĬŅĩȮŐĝĬĬŀĬ 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Shannon, D. P. and Elliott, S. 2017. Developing aerial seeding by UAVs: 
lessons from direct seeding. Proceeding of 1st workshop on Automated 
Forest Restoration (AFR): Could robots revive rainforests?, (28-31 October 
2015) Chiang Mai. pp. 74-83. 

1.2 ĶŃħńĭĝŅĨŇ 
1.   ĻŇĶŇĬĳŅȮħŅĽŌĬ ŏħňĵȮıĬŇĨĬŅĩȮŐĝĬĬŀĬȮŐĸŃȮıŇĴĸĶńĨĬƢȮŏĪňĵĬĽĺńĽħŇś,Ȯ2560. ĔŅĶĨŀĭĽĬŀĚ
ĕŀĚĴĺĸĝňĺĳŅıĨƞŀĶŃħńĭĽŅĶŀŅľŅĶĕŀĚĔĸƟŅœĴƟĪƟŀĚĩŇŗĬĽŜŅľĶńĭĔŅĶĲƘƨĬĲŌĮƙŅ,ȮŏŀĔĽŅĶĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮėĶńŘĚĪňŗȮ42Ȯ&10ȮĔŋĴĳŅıńĬīƢȮ2560' ĦȮőĶĚ
ŐĶĴħŇŏŀŖĴŏıĶĽȮě,ŏĝňĵĚŒľĴƞ. ľĬƟŅȮ59-64. 

2.   ŏħňĵȮıĬŇĨĬŅĩȮŐĝĬĬŀĬȮŐĸŃȮĽĨňŏĲĬȮŏŀĸŏĸňĵĨ,Ȯ2559. ĔŅĶėńħŏĸŊŀĔĝĬŇħœĴƟĪƟŀĚĩŇŗĬŏıŊŗŀĔŅĶ
ĲƘƨĬĲŌĶŃĭĭĬŇŏĺĻĮƙŅ,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĔŅĶĭĶŇľŅĶěńħĔŅĶėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ3Ȯ(15-17ȮĴŇĩŋĬŅĵĬȮ2559) ĦȮőĶĚŐĶĴħŇŏŀŖĴŏıĶĽĬƞŅĬȮě,ĬƞŅĬ,ȮľĬƟŅȮ
49-56. 

3.   ıŋĪīŇħŅȮĬŇııŅĬĬĪƢȮŐĸŃȮŏħňĵȮıĬŇĨĬŅĩȮŐĝĬĬŀĬ,Ȯ2559. ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĲƘƨĬĨńĺľĸńĚ
ĩŌĔœĲœľĴƟĕŀĚıĶĶĦœĴƟőėĶĚĽĶƟŅĚŒĬĶŃĭĭĬŇŏĺĻĮƙŅħŇĭŏĕŅ,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĔŅĶ
ĭĶŇľŅĶěńħĔŅĶėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ3Ȯ(15-17ȮĴŇĩŋĬŅĵĬȮ2559) ĦȮ
őĶĚŐĶĴħŇŏŀŖĴŏıĶĽĬƞŅĬȮě,ĬƞŅĬ, ľĬƟŅȮ57-64. 

2,ȮĚŅĬŐĮĸ 
1, ĽĴŅėĴĲƘƨĬĲŌĬŇŏĺĻĺŇĪĵŅĽŅĔĸ,Ȯ2015,ȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĔŅĶĲƘƨĬĲŌĬŇŏĺĻĺŇĪĵŅ,ȮĔĸŋƞĴĚŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĬőĵĭŅĵȮ&ĜĭńĭĪňŗȮ2',ȮYŀŀĬœĸĬƢ[Ȯhttp8--www, Seraustralasia .com 
/page/primer-thai.pdf, 
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17) ŀŅěŅĶĵƢȮħĶ,ȮŏĪŇħȮħŇļĵīĬŌĺńĥĬƢ 
1,ȮĚŅĬĺŇěńĵ 

1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 
1, Pattamayutanon, P., Angeli, S., Thakeow, P., Abraham, J, Disayathanoowat, T. 

and Chantawannakul, P. 2017. Volatile organic compounds of Thai honeys 
produced from several floral sources by different honey bee species. PLoS 
ONE 12(2): e0172099. 

2. Pattamayutanona, P,, Angelib, S,, Thakeowc, P,, Abraham, J,, 
Disayathanoowat, T,Ȯand Chantawannakula, P,Ȯ2015,ȮBiomedical activity and 
related volatile compounds of Thai honeys from three different honeybee 
species,ȮFood Microbiology and SafetyȮDOI8Ȯ10,1111-1750-3841,12993 

3, Mookhploy, W,, Kimura, K,, Disayathanoowat, T,, Yoshiyama, M,, Hondo, K,Ȯ
and Chantawannakul, P,Ȯ2015,ȮCapsid Gene Divergence of Black Queen Cell 
Virus Isolates in Thailand and Japan Honey Bee Species,ȮJournal of Economic 
EntomologyȮDOI8Ȯhttp8--dx,doi,org-10,1093-jee-tov102 

 
18) ŀŅěŅĶĵƢȮħĶ,ȮīĬĺńĥĬƢȮŏĝŅĺĽĔŌ 

1. ĚŅĬĺŇěńĵ 
1.1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Lithanatudom, S.K., Chaowasku, T., Nantarat, N., Jaroenkit, T, Smith, D.R. and 
Lithanatudom, P. 2017. A First Phylogeny of the Genus Dimocarpus and 
Suggestions for Revision of Some Taxa Based on Molecular and Morphological 
Evidence. Scientific Reports 7, Article number: 6716. 

2. Pumiputavon, K., Chaowasku, T., Saenjum, C., , Chalermpong, S., Wipasa, J. and 
Lithanatudom, P.  2017. Cell cycle arrest and apoptosis induction by 
methanolic leaves extracts of four Annonaceae plants. BMC Complement 
Altern Med. 17: 294. 

3. Osathanunkul, M., Madesis, P., Ounjai, S., Pumiputavon, K., Somboonchai, R., 
Lithanatudom, P., Chaowasku, T., Wipasa, J. and Suwannapoom, C. 2016. 
Identification of Uvaria sp by barcoding coupled with high-resolution melting 
analysis (Bar-HRM). Genet Mol Res. 15(1) doi: 10.4238/ gmr.15017405. 

4. Chaowasku, T,, Johnson, D,M,, Van Der Ham, R,W,J,M,Ȯand Chatrou, L,W,Ȯ2015,Ȯ
Huberantha, a replacement name for Hubera &Annonaceae8ȮMalmeoideae8Ȯ
Miliuseae',ȮKew Bulletin,Ȯ70&23'8Ȯ1ů4, 

5, Chaowasku, T,, Thomas, D,C,, Van Der Ham, R,W,J,M,, Smets, E,F,, Mols, J,B,Ȯ
and Chatrou, L,W,Ȯ2014,ȮA plastid DNA phylogeny of the tribe Miliuseae8ȮInsights 

http://dx.doi.org/10.1093/jee/tov102
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into relationships and character evolution in one of the most recalcitrant major 
clades of Annonaceae,ȮAmerican Journal of Botany 1018Ȯ691ů709,Ȯ 

6, Sawasdee, K,, Chaowasku, T,, Lipipun, V,, Dufat, T,H,, Michel, S,, 
Jongbunprasert, V,Ȯand Likhitwitayawuid, K,Ȯ2014,ȮGeranylated homogentisic 
acid derivatives and flavonols from Miliusa umpangensis,ȮBiochemical 
Systematics and Ecology 548Ȯ179ů181, 

7, Xue, B,, Thomas, D,C,, Chaowasku, T,, Johnson, D,M,Ȯand Saunders, R,M,K,Ȯ
2014,ȮMolecular phylogenetic support for the taxonomic merger of Fitzalania 
and Meiogyne &Annonaceae'8ȮNew nomenclatural combinations under the 
conserved name Meiogyne,ȮSystematic Botany 398Ȯ396ů404,Ȯ 

8, Chaowasku, T,Ȯand Keßler, P,J,A,Ȯ2014,ȮMiliusa cambodgensis sp,Ȯnov,Ȯ
&Annonaceae'Ȯfrom Cambodia and M,Ȯastiana, M,Ȯninhbinhensis spp,Ȯnov,Ȯfrom 
Vietnam,ȮNordic Journal of BotanyȮ328Ȯ298ů307, 

9, Chaowasku, T,Ȯ2014,ȮMiliusa pumilaȮ&Annonaceae', a new species from S 
Thailand,ȮWilldenowia 448Ȯ407ů413, 

10, Erkens, R,H,J,, Chatrou, L,W,, Chaowasku, T,, Westra, L,Y,T,, Maas, J,W,Ȯand 
Maas, P,J,M,Ȯ2014,ȮA decade of uncertainty8ȮResolving the phylogenetic position 
of DiclinanonaȮ&Annonaceae', including taxonomic notes and a key to the 
species,ȮTaxon 638Ȯ1244ů1252, 

11, Sawasdee, K,, Chaowasku, T,, Lipipun, V,, Dufat, T,H,, Michel, S,Ȯand 
Likhitwitayawuid, K,Ȯ2013,ȮNeolignans from leaves of Miliusa mollis,Ȯ
FitoterapiaȮ858Ȯ49ů56, 

12, Chaowasku, T,Ȯ2013,ȮRequest for a binding decision on whether Huberia DC,Ȯ
&Melastomataceae'Ȯand Hubera ChaowaskuȮ&Annonaceae'Ȯare sufficiently 
alike to be confused,ȮTaxon 628Ȯ412ů412, 

13, Sawasdee, K,, Chaowasku, T,, Lipipun, V,, Dufat, T,H,, Michel, S,Ȯand 
Likhitwitayawuid, K,Ȯ2013,ȮNew neolignans and a lignan from Miliusa fragrans, 
and their anti-herpetic and cytotoxic activities,ȮTetrahedron LettersȮ548Ȯ4259ů
4263, 

14, Chaowasku, T,Ȯ2013,ȮMiliusa codonanthaȮ&Annonaceae', a new species from 
the Indian eastern Himalaya, with a new combination, M,Ȯdioeca,ȮWilldenowiaȮ
438Ȯ101ů105, 

15, Chaowasku, T,, Van Der Ham, R,W,J,M,Ȯand Chatrou, L,W,Ȯ2013,ȮIntegrative 
systematics supports the establishment of Winitia, a new genus of 
Annonaceae &Malmeoideae, Miliuseae'Ȯallied to Stelechocarpus and Sageraea, 
Systematics and Biodiversity 118Ȯ195ů207, 
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16, Chaowasku, T,, Keßler, P,J,A, and Chatrou, L,W,Ȯ2013,ȮPhylogeny of MiliusaȮ
&Magnoliales8ȮAnnonaceae8ȮMalmeoideae8ȮMiliuseae', with descriptions of two 
new species from Malesia,ȮEuropean Journal of TaxonomyȮ548Ȯ1ů21, 

17, Chaowasku, T,Ȯand Keßler, P,J,A,Ȯ2013,ȮSeven new species of MiliusaȮ
&Annonaceae'Ȯfrom Thailand,ȮNordic Journal of Botany 318Ȯ680ů699, 

 
19) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮīĬňĵŅȮŏěĨŇĵŅĬŋĔĶĔŋĸ 

1. ĚŅĬĺŇěńĵ 
1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1.  Orakij, W., Chetiyanukornkul, T., Chuesaard, T., Toriba, A. 2017. Personal 
inhalation exposure to polycyclic aromatic hydrocarbons and their nitro-
derivatives in rural residents in Northern Thailand. Environmental Monitoring 
and Assessment,ȮArticle in Press. Accepted, Doi: 10.1007/s10661-017-6220-z. 
1-11, 

2.  Orakij* W., Chetiyanukornkul* T., Kasahara, C., Boongla, Y., Chuesaard, T., 
Furuuchi, M., Hata, M., Tang, N., Hayakawa, K., Toriba, A. 2017. Polycyclic 
aromatic hydrocarbons and their nitro-derivatives from indoor biomass fueled 
cooking in two rural areas of Thailand: A case study. Air Quality Atmospheric 
and Health, Article in Press. Accepted, Doi: 20.1007/s11869-017-0467-y. 1-15. 

3.   Praphutphitthaya, P., Tiyayon, C., Chetiyanukornkul T., Pankasemsuk, T. 2016. 
Effect of brassin-like substance on the quality of early germinated arabica 
coffee bean (Coffea arabica L.). Pakistan Journal of Biotechnology 13(3): 165-
172. 

4.   Chuesaard, T., Chetiyanukornkul, T., Kameda, T., Hayakawa, K., and Toriba, A. 
2014. Influence of biomass burning on the levels of atmospheric polycyclic 
aromatic hydrocarbons and their nitro derivatives in Chiang Mai, Thailand. 
Aerosol and Air Quality Research 14(4): 1247-1257. 

1,2ȮĶŃħńĭĝŅĨŇ 
1. ĻŋĳŅĶŇĬĪĶƢȮŀĬŋĨīőĨȮŐĸŃȮīĬňĵŅȮŏěĨŇĵŅĬŋĔĶĔŋĸ,Ȯ034.,ȮĶŌĮŐĭĭĪňŗŏľĴŅŃĽĴŒĬĔŅĶěńħĔŅĶĕĵŃ
ĴŌĸİŀĵĝŋĴĝĬŏĪĻĭŅĸĨŜŅĭĸľĬŀĚėĺŅĵŀŜŅŏĳŀľŅĚħĚěńĚľĺńħŏĝňĵĚŒľĴƞ,ȮMFU Connexion: 
Journal of Humanities and Social Sciences, 4&/'8Ȯ31-55, 

2.   Chuesaard, T., Chetiyanukornkul, T., Kameda, T., Hayakawa, K. and Toriba, A.  
2014. Contribution of biomass burning to atmospheric polycyclic aromatic 
hydrocarbons and nitropolycyclic aromatic hydrocarbons in Chiang Mai, 
Thailand. Proceedings of the 2nd Workshop on Environmental Issues Related 
to Agriculture and Agro-industries in South East Asia (EIAA-2) and 1st Workshop 
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on East Asia Nanoparticle Monitoring Network (EA-NanoNet-1), 17th March 
2014, Bangkok, Thailand. pp. 6-8. 

 
20) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĬķĴĸȮĪŀĚœĺ 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1, Chaliewchalad, P,, Thongwai, N,Ȯand Tragoolpua, Y,Ȯ2013,ȮInhibitory effect of 
Rhinacanthus nasutusȮ&Linn,'ȮKurz,Ȯand StemonaȮtuberosaȮ&Lour,'Ȯextracts on 
herpes simplex virus infection,ȮJournal of Medicinal Plants Research 7&2'8Ȯ76ů
84,Ȯ 

 1,2ȮĶŃħńĭĝŅĨŇ 
1.   Chemama, T. and Thongwai, N. 2017. Isolation and screening of lactic acid 

bacteria capable of inhibiting food-spoilage and food borne pathogens from 
fermented food in southern Thailand. Proceeding in The National and 
International Graduate Research Conference 2017. (March 10, 2017) Pote 
Sarasin Building, Khon Kaen University. pp. 28-38. 

2.   Rungsirivanich, P. and Thongwai, N. 2017. Antioxidant and growth inhibitory 
activities on gastrointestinal tract pathogenic bacteria of fermented Miang and 
Miang leaf extracts. Proceeding in The National and International Graduate 
Research Conference 2017. (March 10, 2017) Pote Sarasin Building, Khon Kaen 
University. pp. 166-173. 

3.   Supandee, W. and Thongwai, N. 2017. Effects of mung bean, soy bean and 
red kidney bean on mead production. Proceeding in The National and 
International Graduate Research Conference 2017. (March 10, 2017)  Pote 
Sarasin Building, Khon Kaen University. pp. 332-339. 

4. ħĺĚĔĴĸȮěŀĴĺŇĠĠŅĦƢȮŐĸŃȮĬķĴĸȮĪŀĚœĺ,ȮȮ0337,ȮȮĔŅĶĵńĭĵńŘĚĔŅĶŏěĶŇĠĕŀĚŐĭėĪňŏĶňĵĔƞŀőĶė
ĲƤĬįŋőħĵĽŅĶĽĔńħĽĴŋĬœıĶ,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮŴĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵŵȮėĶńŘĚĪňŗȮ
6Ȯ(1.-1/ȮıķļĳŅėĴȮ0337) ĦȮŀŅėŅĶŏĶňĵĬĶĺĴȮĴľŅĺŇĪĵŅĸńĵıŃŏĵŅ 

5. ĬĳŅĸńĵȮĝńĵĺĶĶĦȮŐĸŃȮĬķĴĸȮĪŀĚœĺ,ȮȮ0337,ȮȮķĪīŇśĕŀĚĽŅĶĽĔńħľĵŅĭĕŀĚĔĶŃĝŅĵħŜŅŒĬĔŅĶ
ĵńĭĵńŘĚŐĭėĪňŏĶňĵĔƞŀőĶėŐĸŃķĪīŇśĨƟŅĬŀĬŋĴŌĸŀŇĽĶŃ,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅŐľƞĚĝŅĨŇėĶńŘĚĪňŗȮ16,Ȯ(/7ȮĔŋĴĳŅıńĬīƢȮ0337) Ħ ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ, 

6. ĬĚŏĵŅĺƢȮĕńħĨƠŃȮŐĸŃȮĬķĴĸȮĪŀĚœĺ,Ȯ0336,ȮĮĶŃĽŇĪīŇĳŅıĔŅĶĵńĭĵńŘĚĔŅĶŏěĶŇĠĕŀĚŐĭėĪňŏĶňĵĔƞŀ
őĶėĭŅĚĝĬŇħĭĬįŇĺľĬńĚőħĵĽŅĶĽĔńħěŅĔĽĴŋĬœıĶ,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶıŃŏĵŅĺŇěńĵȮėĶńŘĚ
ĪňŗȮ2,Ȯ(07-1.ȮĴĔĶŅėĴȮ0336) Ħ ľŀĮĶŃĝŋĴıĠŅĚŜŅŏĴŊŀĚȮĴľŅĺŇĪĵŅĸńĵıŃŏĵŅ, 
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7. ĺŇœĸĺĶĶĦȮĽŋĕŏĴŊŀĚȮŐĸŃȮĬķĴĸȮĪŀĚœĺ,ȮȮ0336,ȮȮķĪīŇśĔŅĶĵńĭĵńŘĚŐĭėĪňŏĶňĵŐĸŃĔŅĶĨƟŅĬŀĬŋĴŌĸ
ŀŇĽĶŃĕŀĚĽŅĶĽĔńħĴŃĕŅĴĮƚŀĴ,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶıŃŏĵŅĺŇěńĵȮėĶńŘĚĪňŗȮ2,Ȯ(07-1.Ȯ
ĴĔĶŅėĴȮ0336) Ħ ľŀĮĶŃĝŋĴıĠŅĚŜŅŏĴŊŀĚȮĴľŅĺŇĪĵŅĸńĵıŃŏĵŅ, 

8. ĺĬŇħŅȮŏĸƞŅĞňŘȮŐĸŃȮĬķĴĸȮĪŀĚœĺ,Ȯ0334,ȮĔŅĶĵńĭĵńŘĚĔŅĶŏěĶŇĠĕŀĚŐĭėĪňŏĶňĵĭŅĚĝĬŇħĪňŗĔƞŀőĶėŒĬ
ĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĴĬŋļĵƢőħĵĽŅĶĽĔńħěŅĔĽĴŋĬœıĶ,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĽĬŀ
įĸĚŅĬĺŇěńĵĶŃħńĭĭńĦĤŇĨĻŉĔļŅŐľƞĚĝŅĨŇėĶńŘĚĪňŗȮ07,Ȯ(02ů03ȮĨŋĸŅėĴȮ0334) ĦȮĴľŅĺŇĪĵŅĸńĵŐĴƞ
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38) ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĽĴěŇĨĶȮŀĵŌƞŏĮƦĬĽŋĕ 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1, Muangthong, A,, Youpensuk, S,Ȯand Rerkasem, B,Ȯ2015,ȮIsolation and 
characterisation of endophytic nitrogen fixing bacteria in sugarcane,ȮTropical 
Life Sciences Research 26&1'8Ȯ41ů51, 

2, Hongrittipun, P,, Youpensuk, S,Ȯand Rerkasem, B,Ȯ2014,ȮScreening of nitrogen 
fixing endophytic bacteria in Oryza sativa L,ȮJournal of Agricultural Science 6&6'8Ȯ
66-74, 

  
1,2ȮĶŃħńĭĝŅĨŇ 

1. ŀĶĺĶĶĦȮħƟĺĚĲŌȮŐĸŃȮĽĴěŇĨĶȮŀĵŌƞŏĮƦĬĽŋĕ,Ȯ2558,ȮŐŀėĨŇőĬĴńĵĞňĪŏŀĬőħœĲĪƢěŅĔıŊĝĨĶŃĔŌĸĽƟĴȮ
ĪňŗĵńĭĵńŘĚȮXanthomonas citri pv,Ȯcitri,ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ36,Ȯ(29ů31ȮĨŋĸŅėĴȮ2558) ĦȮĻŌĬĵƢĔŅĶĻŉĔļŅŐĸŃİƗĔŀĭĶĴ
ĬŅĬŅĝŅĨŇȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ*ȮŏĝňĵĚŒľĴƞ,ȮľĬƟŅȮ458-465, 

2. ŀŅĪŇĨĵŅȮĺĚėƢĨĶŃĔŌĸŐĔƟĺȮŐĸŃȮĽĴěŇĨĶȮŀĵŌƞŏĮƦĬĽŋĕ,Ȯ2558,ȮĔŅĶŒĝƟĽŅĶĽĔńħıĸŌŏıŊŗŀĵńĭĵńŘĚ
ěŋĸŇĬĪĶňĵƢȮŒĬįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚĽĴŋĬœıĶĭŅĚĝĬŇħ,ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ34,Ȯ&27ȮĴňĬŅėĴȮ2558) ȮĦȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ
ĕŀĬŐĔƞĬ,ȮľĬƟŅȮ648-653, 
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3. ĽńĦģŇĨŇȮĺńĥĬĶŅļġĶƢȮŐĸŃȮĽĴěŇĨĶȮŀĵŌƞŏĮƦĬĽŋĕ,Ȯ2557,ȮĺńĽħŋŏıŅŃŐĸŃĽĳŅĺŃĪňŗŏľĴŅŃĽĴŒĬĔŅĶ
įĸŇĨĔƟŀĬŏĝŊŘŀŏľŖħőėĬĬƟŀĵ,ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĭńĦĤŇĨĻŉĔļŅŐľƞĚĝŅĨŇȮ
ėĶńŘĚĪňŗȮ15,Ȯ(28 ĴňĬŅėĴȮ2557)ȮĦȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*ȮĕŀĬŐĔƞĬ,ȮľĬƟŅȮ603-610, 

4. ĔŅĠěĬŅȮėŜŅĮŅĨơŅȮŐĸŃȮĽĴěŇĨĶȮŀĵŌƞŏĮƦĬĽŋĕ,Ȯ2556,ȮĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺŏıŊŗŀĮƚŀĚĔńĬĔŅĶ
ĵƞŀĵĽĸŅĵĨńĺŏŀĚĕŀĚŏľŖħőėĬĬƟŀĵ,ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĭńĦĤŇĨĻŉĔļŅ
ŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ29,Ȯ&24-25 ĨŋĸŅėĴȮ2556)ȮĦȮĴľŅĺŇĪĵŅĸńĵŐĴƞĲƚŅľĸĺĚ*ȮŏĝňĵĚĶŅĵ,ȮST 367-
372, 

5. ĺĶıěĬƢȮĵńĬĨĻŇĶŇȮĽĴěŇĨĶȮŀĵŌƞŏĮƦĬĽŋĕȮŐĸŃŏĭĠěĺĶĶĦȮķĔļƢŏĔļĴ,Ȯ2556,ȮįĸĕŀĚŏĝŊŘŀĶŅŀŅĶƢĭńĽ
ėŌĸŅĶƢœĴėŀĶƢœĶĞŅŐĸŃıŊĝĨĶŃĔŌĸĩńŗĺĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĴńĬĽŜŅĮŃľĸńĚ,ȮĔŅĶĮĶŃĝŋĴĪŅĚ
ĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮ5,Ȯ(4ů5 ĴňĬŅėĴȮ2556)ȮĦȮĴľŅĺŇĪĵŅĸńĵıŃŏĵŅ*Ȯ
ıŃŏĵŅ,ȮľĬƟŅȮ150-155, 

 
39) ŀŅěŅĶĵƢȮħĶ,ȮĽĺńĽħŇśȮĽĬŇĪěńĬĪĶƢ 

1,ȮĚŅĬĺŇěńĵ 
1.1 ĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Panyaarj, P., Wangpakapattanawong, P., Sitasuwan, N., Sanitjan, S. 2017. 

Breeding ecology of buff-breasted babbler (Pellorneum tickelli) at Doi 

Chiang Dao Wildlife Research Station, Chiang Mai province, Thailand. Short 

Communication, Agriculture and Natural Resources, 51, 425-431. 

2. Nuchpho, P. and Sanitjan, S. 2016. Pre-foraging and pre-roosting of white 

wagtails (Motacilla alba) at roosting site near Thapae Gate in Chiang Mai 

City, Thailand. Paper presented inȮThe 11th conference on Science and 

Technology for Youth 65-72. 

1.2 ĶŃħńĭĝŅĨŇ 

1. ĽŋĶĝńĵȮĴŌĸĴĺĸȮŐĸŃȮĽĺńĽħŇśȮĽĬŇĪěńĬĪĶƢ,Ȯ0335,ȮĔŅĶĽŊŗŀĽŅĶħƟĺĵŏĽňĵĚĕŀĚĬĔŏŀňŘĵĚĽŅĶŇĔŅ,Ȯ

ĺŅĶĽŅĶĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĵŃĸŅȮĽŅĕŅĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢȮ7&/'8Ȯ77-//0,Ȯ 

2. īňĶŃĻńĔħŇśȮŒěĴŇĳńĔħŇśȮȮĽĴĭŌĶĦƢȮėŜŅŏĨěŅȮȮĽĺńĽħŇśȮĽĬŇĪěńĬĪĶƢȮŐĸŃȮĬĶŇĪīŇśȮĽňĨŃĽŋĺĶĶĦ,Ȯ0334,Ȯ

ĔŅĶĽŊŗŀĽŅĶħƟĺĵŏĽňĵĚĕŀĚĬĔŐĨƟĺŐĸƟĺīĶĶĴħŅȮ&Pitta moluccensis) ŒĬěńĚľĺńħĸŜŅĮŅĚ,Ȯ

ĺŅĶĽŅĶĽńĨĺƢĮƙŅŏĴŊŀĚœĪĵȮ0.&/'8Ȯ61-74,  

3. ėĦŅĶńĨĬƢȮėŜŅĶńĔļƢȮŐĸŃĽĺńĽħŇśȮĽĬŇĪěńĬĪĶƢ,Ȯ2556. ėĺŅĴľĸŅĔľĸŅĵĕŀĚĬĔĭĶŇŏĺĦĽĺĬ

ĸƟŅĬĬŅȮĶ,9 ŐĸŃĻŌĬĵƢĻŉĔļŅīĶĶĴĝŅĨŇŐĸŃĽńĨĺƢĮƙŅŏĝŇĚħŀĵĽŋŏĪı,ȮĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶ
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ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŏĶŊŗŀĚĽńĨĺƢĮƙŅŏĴŊŀĚœĪĵȮėĶńŘĚĪňŗȮ34 ĺńĬĪňŗȮ19-20 īńĬĺŅėĴȮ2556 ĦȮ

ėĦŃĺĬĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮĔĶŋĚŏĪıĴľŅĬėĶ, ľĬƟŅȮ14-20.  

 
40) ĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĽŅĵĽĴĶȮȮĸŜŅĵŀĚ 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Suwannarach, N., Kumla, J., Sri-Ngernyuang, K. and Lumyong, S. 2017. 
Gymnopillus dilepis, a new record in Thailand. Mycotaxon 132: 337-341. 

2. Sujarit, K., Sujada, N., Kudo, T., Ohkuma, M., Pathom-Aree, W. and Lumyong, S. 
2017. Pseudonocardia thailandensis sp. nov., an actinomycete isolated from a 
subterranean termite nest. Inernational Journal of Systematic and Evolutionary 
Microbiology 67: 2773-2778. 

3. Kumla, J., Suwannarach, N. and Lumyong, S. 2017. Characterization of 
Pisolithus orientalis in culture and in vitro mycorrhization with Eucalyptus 
camaldulensis and Pinus kesiya. Mycosphere 7: 1415-1424. 

4. Penkhrue, W., Kanpiengjai, A., Khanongnuch, C., Masaki, K., Pathom-Aree, W., 
Punyodom, W. and Lumyong, S. 2017. Effective enhancement of polylactic 
acid-degrading enzyme production by Amycolatopsis sp. strain SCM_MK2-4 
using statistical and one ůfactor-at-a-time approaches. Preparative Biochemistry 
and Biotechnology 17: 1-9. 

5. Chaiyasen, A., Douds, D.D. Gavinlertvatana, P. and Lumyong, S. 2017. Diversity 
of arbuscular mycorrhizal fungi in Tectona grandis Linn.f. plantation and their 
effects on growth of micropropagated plantlets. New Forests 48: 547-562. 

6. Kumla, J., Suwannarach, N. and Lumyong, S. 2017.ȮTwo new records of 
puffballs in Thailand. Mycotaxon 132: 99-106. 

7. Siri-udom, S., Suwannarach, N. and Lumyong, S. 2017. Applications of volatile 
compounds acquired from Muscodor heveae against white root rot disease in 
rubber trees (Hevea brasiliensis Mull. Arg.) and relevant allelopathy effects. 
Fungal Biology 121: 573-581. 

8. Suwannarach, N., Kaewyana, C., Yodmeeklin, A., Kumla, J., Matsui, K. and 
Lumyong, S. 2017. Evaluation of Muscodor cinnamomi as an egg biofumigant 
for the reduction of microoganisms on eggshell surfaces and its effect on egg 
quality. International Journal of Food Microbiology 244: 52-61. 

9. Rangjaroen, C., Sungthong, R., Rerkasem, B., Teaumroong, N., Noisangiam, R. 
and Lumyong, S. 2017. Untrapped endophytic colonization and plant growth-
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promoting potential of the genus Novosphingobium to optimize rice 
cultivation. Microbes and Environments 32: 84-87. 

10. Tanruean, K., Kaewnarin, K., Suwannarach, N. and Lumyong, S. 2017. 
Comparative evaluation of phytochemicals, and antidiabetic and antioxidant 
activities of Cuscuta reflexa grown on different hosts in northern Thailand. 
Natural Product Communications 12: 51-54. 

11. De Silva, N.I., Phookasak, R., Maharachchikumbura, S.S.N., Thambugala, K.M., 
Bhat, D.J., Al-Sadi, A.M., Lumyong, S. and Hyde, K.D. 2017. Monochaetia ilexae 
sp. nov. (Pestalotiopsidaceae) from Yunnan province in China. Phytotaxa 291: 
123-132. 

12.  Suwannarach, N,, Kumla, J,, Lumyong, S,Ȯ2016,ȮPseudoplagiostoma 
dipterocarpi sp,Ȯnov,, a new endophytic fungus from Thailand,ȮMycoscience 
578Ȯ118-122, 

13.  Kumla, J,, Erik, H,, Suwannarach, S,, Lumyong, S,Ȯ2016,ȮThe ectomycorrhizal 
status of a tropical black bolete, Phlebopus portentosus, determined using 
mycorrhizal synthesis and isotopic analysis,ȮMycorrhiza 268 333-343, 

14.  Kumla, J,, Suwannarach, N,Ȯand Lumyong, S,Ȯ2016,ȮFirst report of Phoma leaf 
spot disease on cherry palm caused by Phoma herbarum in Thailand,Ȯ
Canadian Journal of Plant Pathology 388 103-106, 

15.  Kumla, J,, Suwannarach, N,, Vadthanarat, S,, Raspe, O,Ȯand Lumyong, S,Ȯ2016,Ȯ
First report of Singerocybe in Thailand,ȮMycotaxon 1318 205-209, 

16.  Barner, E,C,, Jampathong, J,, Lumyong, S,, Voigt, K,Ȯand Hertweck, C,Ȯ2016,Ȯ
Daldionin, an Unprecedented binaphthyl derivative, and diverse polyketide 
congeners from a fungal orchid endophyte,ȮChemistry a European JournalȮ
doi8Ȯ10,1002-chem,201504005  

17.  Siri-udom, S,, Suwannarach, N,Ȯand Lumyong, S, 2016.ȮExistence of Muscodor 
vitigenus, M,Ȯequiseti and M,Ȯheveae sp,Ȯnov,Ȯin leaves of the rubber tree 
&Hevea brasiliensis Müll,Arg,', and their biocontrol potential,ȮAnnaul of 
Microbiology 668 437-448, 

18.  Nimnoi, P,, Pongsilp, N,Ȯand Lumyong, S,Ȯ2015,ȮUtilization of agro-industrial 
products for increasing red pigment production of Monascus purpureus 
AHK12,ȮChiang Mai Journal of Science 428 331-338 

19.  Damea, Z,T,, Suwannarach, N,, Lumyong, S,Ȯand Laatscha, H,Ȯ2015,ȮA new 
citrinin dimer isolated from a fungal Strain ZDF21,ȮNatural Product 
CommunicationȮ108Ȯ623-624, 
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20.  Suwannarach, N,, Kumla, J,Ȯand Lumyong, S,Ȯ2015,ȮFirst report of Alternaria 
leaf blight disease on oil palm caused by Alternaria longipes in Thailand,Ȯ
PhytoparasiticaȮ438Ȯ57ů59, 

21.  Penkhrue, W,, Khanongnuch, C,, Masaki, K,, Pathom-aree, W,, Punyodom, W,Ȯ
and Lumyong, S,Ȯ2015,ȮIsolation and screening of biopolymer-degrading 
microorganisms from northern Thailand,ȮWorld Journal of Microbiology and 
BiotechnologyȮ318 1431ů1442, 

22.  Suwannaracha, N,, Kumlaa, J,, Matsuic K,Ȯand Lumyong, S,Ȯ2015,Ȯ
Characterization and efficacy of Muscodor cinnamomi in promoting plant 
growth and controlling Rhizoctonia root rot in tomatoes,ȮBiological ControlȮ
908 25ů33, 

23.  Suwannarach, N,, Kumla, J,Ȯand Lumyong, S,Ȯ2015. A new whitish truffle, 
Tuber thailandicum from northern Thailand and its ectomycorrhizal 
association,ȮMycological Progress 148 83, 

24.  Suwannarach, N,, Bussaban, B,, Nuangmek, W,, Pithakpol, W,, Jirawattanakul, 
B,, Matsui, K,Ȯand Lumyong, S,Ȯ2015,ȮEvaluation of Muscodor suthepensis 
CMU-Cib462 as a postharvest biofumigant for tangerine fruit rot caused by 
Penicillium digitatum,ȮJournal of the Science of Food and Agriculture 968 339-
345, 

25.  Chawachart, N,, Kasinubon, Y,, Khanongnuch, C,, Leisola, M,Ȯand Lumyong, S,Ȯ
2014, ȮEvaluation of xylanase production by a thermophilic fungus, 
Thermoascus aurantiacus SL16W using statistic experimental designs and the 
arabinose inductive effect,ȮChiang Mai Journal of Science 418 48-59, 

26.  Chawachart, N,, Sasikala, A,, Turunen, S,, Li, H,, Khanongnuch, C,, Hummel, M,, 
Sixta, H,, Granstrom, T,, Lumyong, S,Ȯand Turunen, O,Ȯ2014,ȮThermal 
behaviour and tolerance to ionic liquid Yemim[OAc in GH10 xylanase from 
Thermoascus aurantiacus SL16W,ȮExtremophiles 188 1023ů1034  

27.  Sujada, N,, Sungthong, R,Ȯand Lumyong, S,Ȯ2014,ȮTermite nests as an 
abundant source of cultivable actinobacteria for biotechnological purposes,Ȯ
Microbes and Environments 298 211-219, 

28.  Rangjaroen, C,, Rerkasem, B,, Teaumrong, N,, Sangthong, R,Ȯand Lumyong, S,Ȯ
2014,ȮComparative study of endophytic and endophytic diazotrophic bacteria 
communities across rice landraces grown in the highlands of northern 
Thailand,ȮArchives Microbiology 1968 35-49,Ȯ 

29.  Rangjaroen, C,, Rerkasem, B,, Teaumrong, N,, Sangthong, R,Ȯand Lumyong, S,Ȯ
2014,ȮPromoting plant growth in a commercial rice cultivar by endophytic 
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263-266, 

30.  Kumla, J,, Suwannarach, N,, Bussaban, B,Ȯand Lumyong, S,Ȯ2014,ȮNew report 
of Morganella purpurascens in Thailand,ȮMycoscience 558 49ů52, 

31.  Kumla, J,, Suwannarach, N,, Bussaban, B,Ȯand Lumyong, S,Ȯ2014,ȮIndole-3-
acetic acid production, solubilization of insoluble metal minerals and metal 
toleranec of some sclerodermatoid fungi collected from northen Thailand,Ȯ
Annals of Microbiology 648 707ů720, 

32.  Siri-in, J,, Kumla, J,, Suwannarach, N,Ȯand Lumyong, S,Ȯ2014,ȮCulture condition 
and some properties of pure culture of ectomycorrhizal fungus, Scerroderma 
sinnamariense,ȮChiang Mai Journal of Science 418 275ů285,Ȯ 

33.  Suwannarach, N,, Kumla, J,Ȯand Lumyong, S,Ȯ2014,ȮFirst report of Alternaria 
leaf blight disease on oil palm caused by Alternaria longipes in Thailand, 
Phytoparasitica 438 57ů59,Ȯ 

34.  Siangsuepchart, A,Ȯand Lumyong, S,Ȯ2014,ȮStatistical optimization for 
production of D-mannose isomerase by Saccharothrix sp,ȮCMU-K747 using 
response surface methodology,ȮChiang Mai Journal of Science 428 52-61, 

35.  Wiriya, J,, Kavinlertvatana, P,Ȯand Lumyong, S,Ȯ2014,ȮEffect of different culture 
media, carbon and nitrogen sources and solid substrates on growth of 
Termitomyces mushrooms,ȮChiang Mai Journal of Science 408 1-5, 

36.  Adelin, E,, Martin, M-T,, Cortial, S,, Retailleau, P,, Lumyong, S,Ȯand Ouazzani, J,Ȯ
2013,ȮBioactive polyketides isolated from agar-supported ferementation of 
Phomopsis sp,ȮCMU-LAM, taking advantage of the scale-up device, Platotex,Ȯ
Phytochemistry 938 170-175, 

37.  Suwannarach, N,, Kumla, J,, Bussaban, B,, Nuangmek, W,, Matsui, K,Ȯand 
Lumyong, S,Ȯ2013, ȮMycofumigation with an endophytic fungus, 
Nodulisporium spp,ȮCMU-UPE34 for control of citrus fruit decay,ȮCrop 
Potection 458 63ů70,Ȯ 

38.  Chairin, T,, Nitheranont, T,, Watanabe, A,, Asada, Y,, Khanongnuch, C,Ȯand 
Lumyong, S,Ȯ2013,ȮBiodegradation of bisphenol A and decolorization of 
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Biochemistry and Biotechnology 1968 539-545  
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40.  Suwannarach, N,, Sujarit, K,, Kumla, J,, Boonsom, B,Ȯand Lumyong, S,Ȯ2013,Ȯ
First report of leaf spot disease on oil palm &Elaeis guineensis', caused by 
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279, 

41.  Kumla, J,, Suwannarach, N,, Bussaban, B,, Jaiyasen, A,Ȯand Lumyong, S,Ȯ2013,Ȯ
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7, 

 
41) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĽŇĶŇıĶȮőĶěĬƢŀŅĶĵŅĬĬĪƢ 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1, Junmatong, C,, Faiyue, B,, Rotarayanont, S,, Uthaibutra, J,, Boonyakiat, D,, 
Saengnil, K,ȮȮ2015,ȮCold storage in salicylic acid increases enzymatic and non-
enzymatic antioxidants of Nam Dok Mai No,Ȯ4 mango fruit,ȮScience Asia 418Ȯ
12-21, 

 1,2ȮĶŃħńĭĝŅĨŇ 
1, ĴĵŋĶňȮıŋĪīĽŅĶȮȮĻŇĶŇĺŋĥŇȮĽŋĕĕňȮȮŀńĚėĦŅȮŀŇĬĨŅȮŐĸŃȮĽŇĶŇıĶȮőĶěĬƢŀŅĶĵŅĬĬĪƢ,Ȯ0337,ȮĔŅĶĻŉĔļŅ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚıńĬīŋĔĶĶĴĕŀĚıŊĝĽĔŋĸŏĮĶŅŃĭŅĚĝĬŇħŐĸŃĔŅĶĶŃĭŋĝĬŇħĕŀĚȮ
Kaempferia angustifoliaȮħƟĺĵŏėĶŊŗŀĚľĴŅĵȮSCAR,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ıķĔļĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ/.Ȯ&/4-/6ȮĴŇĩŋĬŅĵĬȮ0337'ȮĦȮĴľŅĺŇĪĵŅĸńĵ
ŀŋĭĸĶŅĝīŅĬňȮěńĚľĺńħŀŋĭĸĶŅĝīŅĬň,ȮľĬƟŅȮ/6.-/7., 

2, ĽŋĳŅĺħňȮĪŀĚĵŇŘĴȮȮŀńĚėĦŅȮŀŇĬĨŅȮŐĸŃȮĽŇĶŇıĶȮőĶěĬƢŀŅĶĵŅĬĬĪƢ,Ȯ0337,ȮĔŅĶěńħěŜŅŐĬĔıŊĝ
ĽĔŋĸŏĮĶŅŃőħĵŒĝƟŏėĶŊŗŀĚľĴŅĵħňŏŀŖĬŏŀĭŅĶƢőėƟħ,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶıķĔļĻŅĽĨĶƢŐľƞĚ
ĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ/.Ȯ&/4-/6ȮĴŇĩŋĬŅĵĬȮ0337'ȮĦȮĴľŅĺŇĪĵŅĸńĵŀŋĭĸĶŅĝīŅĬňȮěńĚľĺńħ
ŀŋĭĸĶŅĝīŅĬň,ȮľĬƟŅȮ/7/-/77, 

3, ŀĳŇĝŅȮœĝĵŏľĸŖĔȮŐĸŃȮĽŇĶŇıĶȮőĶěĬƢŀŅĶĵŅĬĬĪƢ,Ȯ2558,ȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ıńĬīŋĔĶĶĴĕŀĚľĬŀĬĨŅĵľĵŅĔħƟĺĵŏĪėĬŇėȮsequence related amplified 
polymorphism,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢȮĴĕ,Ȯ43&3'8Ȯ403-412,Ȯ 

4, ĦĶňıĶȮĽŋĪīħŋĔȮȮĻĶňĽŋĸńĔļĦƢȮīňĶŅĬŋıńĥĬŅȮŐĸŃȮĽŇĶŇıĶȮőĶěĬƢŀŅĶĵŅĬĬĪƢ,Ȯ2558,ȮĔŅĶŒĝƟ
ŏĪėĬŇėȮHAT-ȮRAPD ŒĬĔŅĶĶŃĭŋĝĬŇħĕŀĚľĬŀĬĨŅĵľĵŅĔěŅĔĽƞĺĬĶŅĔ,ȮThai J,ȮGenet,Ȯ
8&2'8Ȯ106-110, 
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5, ěŅĶŋıĶĶĦȮŀŋƞĬĬńĬĔŅĻȮŐĸŃȮĽŇĶŇıĶȮőĶěĬƢŀŅĶĵŅĬĬĪƢ,Ȯ2557,ȮĶŌĮŐĭĭĔŅĶĨńħĨƞŀȮmRNA ĕŀĚ
ĵňĬȮSoluble Starch Synthase IVb ŒĬĕƟŅĺıŊŘĬŏĴŊŀĚœĪĵ,ȮĺŅĶĽŅĶıķĔļĻŅĽĨĶƢœĪĵȮ68Ȯ
179-189, 

 
42) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ, ĽŋĪīŅīĶȮœĝĵŏĶŊŀĚĻĶň 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Chairuangsri, S,, Whangchai, N,Ȯand Jampeetong, A,Ȯ2014,ȮResponses of water 
Spinach &Ipomoea aquatic Forssk,'Ȯon growth, morphology, uptake rate and 
nutrients allocation under high NH4)Ȯconcentration,ȮChiang Mai Journal of 
ScienceȮ41&2'8Ȯ324-333. 

2. Hossain, F,, Elliott, S,Ȯand Chairuangsri, S,Ȯ2014,ȮȮEffectiveness of direct seeding 
for forest restoration on severely degraded land in Lampang province, 
Thailand,ȮOpen Journal of ForestryȮ4&5'8Ȯ512-519,Ȯ 

3. Phobdhamjarenjai, N,, Chairuangsri, S,, Ratanasthien, B,Ȯand Chantara,ȮS,Ȯ2013,Ȯ
Potential energy resources from Dipterocarp leaf litter and the potential in air 
pollution reduction in Mae Hong Son province, Thailand,ȮInternational Journal 
of Environmental Science and DevelopmentȮ4&6'8Ȯ676-680,Ȯ 

 1,2ȮĶŃħńĭĝŅĨŇ 
1. ĦńģŇĔŅȮŏħĝėĶŋĤȮŐĸŃȮĽŋĪīŅīĶȮœĝĵŏĶŊŀĚĻĶň,Ȯ2557,ȮįĸĕŀĚěŋĸŇĬĪĶňĵƢĨƞŀĔŅĶŏĨŇĭőĨĕŀĚĔĸƟŅœĴƟ
ıŊŘĬŏĴŊŀĚĪňŗĮĸŌĔŒĬħŇĬŏľĴŊŀĚľŇĬĮŌĬ,ȮĺŅĶĽŅĶıķĔļĻŅĽĨĶƢœĪĵȮ6&ĜĭńĭıŇŏĻļ'8Ȯ53-58, 

2. ĕĺńĠĳŇĶĴĦƢȮĦŃŏĶŊŀĚĻĶňȮȮŀĶŋőĦĪńĵȮěŜŅĮƖĪŀĚȮȮěŇĶŅĳĶĦƢȮĴňĺŅĽĬŅȮŐĸŃȮĽŋĪīŅīĶȮœĝĵŏĶŊŀĚĻĶň,Ȯ
2557,ȮįĸĔĶŃĪĭĕŀĚœĲĮƙŅĨƞŀĮĶŃĝŅĔĶĕŀĚįńĔľĺŅĬĮƙŅŒĬıŊŘĬĪňŗĻŌĬĵƢĻŉĔļŅĔŅĶıńĥĬŅľƟĺĵŁƞŀĚ
œėĶƟŐĸŃŏĕŊŗŀĬŐĴƞĔĺĚŀŋħĴīŅĶŅȮŀŜŅŏĳŀħŀĵĽŃŏĔŖħȮěńĚľĺńħŏĝňĵĚŒľĴƞ,ȮĺŅĶĽŅĶıķĔļĻŅĽĨĶƢœĪĵȮ
6&ĜĭńĭıŇŏĻļ'8Ȯ59-65, 

3. ĮƕĵŃĬŅġȮĽĺĬŐĔƟĺȮȮĽŋĪīŅīĶȮœĝĵŏĶŊŀĚĻĶňȮŐĸŃȮŀĶŋőĦĪńĵȮěŜŅĮƖĪŀĚ,Ȯ2556,ȮįĸĕŀĚėĺŅĴ
ŏĕƟĴĕƟĬĕŀĚŐėħŏĴňĵĴĨƞŀĔŅĶŏĨŇĭőĨŐĸŃĔŅĶĽŃĽĴŐėħŏĴňĵĴěŅĔĬŘŜŅŏĽňĵĽńĚŏėĶŅŃľƢĕŀĚĭńĺ
ĽŅľĶƞŅĵȮ&Cabomba caroliniana A,ȮGray',ȮĺŅĶĽŅĶıķĔļĻŅĽĨĶƢœĪĵȮ5&ĜĭńĭıŇŏĻļ'8Ȯ161-
171, 

 
43) ŀŅěŅĶĵƢȮħĶ,ȮĽŋĳŅıȮŐĽĬŏıĝĶ 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. U-pathi, J,, Saenphet, S,, Thanachaikan, S,,ȮHansiriwattanakit, K,Ȯand Sudwan, P,Ȯ
2016,ȮEquations to determine sex from the hip and the sacral bones in Thais 
sudwan,ȮSirsraj Medical JournalȮ68 &Suppl,Ȯ1'8Ȯ46-49, 
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2. Trachantong, W,, Saenphet, S,, Saenphet, K, and Chaiyapo, M,Ȯ2016,ȮLethal 
and sublethal effects of a methomyl-based insecticide in Hoplobratrachus 
rugulosus Journal of Toxicologic PathologyȮ30815-24,Ȯ 

3. Buncharoen, W,, Saenphet, K,, Saenphet, S,Ȯand Thitaram, C,Ȯ2016,ȮȮUvaria rufa 
Blume attenuates benign prostatic hyperplasia via inhibiting 5a-reductase and 
enhancing antioxidant status,ȮEthnopharmacologyȮ1948Ȯ483-494, 

4. Panase, P,, Saenphet, S,Ȯand Saenphet, K, 2016,ȮVisceral and serum lysozyme 
activities in some freshwater fish &three catfish and two carps',ȮComp Clin 
Pathol.Ȯ268 169ů173,ȮȮ 

5. Bunnoy, A,, Saenphet, K,, Lumyong, S,, Saenphet, S,Ȯand Chomdej, S,Ȯ2015,Ȯ
Monascus purpureus-fermented Thai glutinous rice reduces blood and hepatic 
cholesterol and hepatic steatosis concentrations in diet-induced 
hypercholesterolemic rats,ȮBMC Complementary and Alternative Medicine DOI 
10,1186-s12906-015-0624-5, 

6. Pamok, S,, Saenphet, S,Ȯand Saenphet, K,Ȯ2014,ȮAntioxidant property of 
aqueous extracts from leaf of Moringa oleifera Lam,and Pseuderanthemum 
palatiferumȮ&Nees'ȮRadlk,ȮIJPS,Ȯ10&3'8Ȯ269-282, 

7. Saenphet, K,, Saenphet, S,Ȯand Jirakittirat, K,Ȯ2014,ȮGastroprotective effects and 
antioxidant activities of Paederia pilifera Hook,f,Ȯroot extract,ȮChiang Mai J Sci,Ȯ
41&5,1'8Ȯ1121-1131, 

8. Noikong, W,, Wongsawad, C,, Chai, J,Y,, Saenphet, S,Ȯand Trudgett, A,Ȯ2014, 
Molecular analysis of Echinostome metacercariae from their second 
intermediate host found in a localised geographic region reveals genetic 
heterogeneity and possible cryptic speciation,ȮPLoS Neglected Tropical 
DiseasesȮ8&4'8Ȯe2778, 

9. Trachantong, W,, Promya, J,, Saenphet, S,Ȯand Saenphet, K,Ȯ2013,ȮEffects of 
atrazine herbicide on metamorphosis and gonadal development of 
Hoplobatrachus rugulosus,ȮMaejo Int,ȮJ,ȮSci,ȮTechnol,Ȯ60-71, 

10. Khumpook, T,, Chomdej, S,, Saenphet, S,, Amornlerdpison, D,Ȯand Saenphet, 
K,Ȯ2013,ȮAnti-inflammatory activity of ethanol extract from the leaves of 
Pseuderanthemum palatiferumȮ&Nees'ȮRadlk,ȮChiang Mai J Sci,Ȯ40&3'8Ȯ321-331, 
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44) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ŀĶŋőĦĪńĵȮěŜŅĮƖĪŀĚ 
1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Muenrew, J. and Jampeetong, A. 2017. Ecophysiology and the potential to use 
hybrid Napier grass (Pennisetum purpureum × P. americanum cv. Pakchong1) 
for treating wastewater: Interactive effects of O2 levels and Fe supply on 
growth, morphology and mineral allocation. Submitted to Songklanakarin 
Journal of Science and Technology (In press). 

2. Pincam, T., Brix, H., Eller, F. and Jampeetong, A. 2017. Hybrid Napier grass as a 
candidate species for bio-energy in plant-based water treatment systems: 
Interactive effects of nitrogen and flooding depth. Aquatic Botany 138: 82-91. 

3. Tarvorasak,ȮV,, Piwpuan, N, andȮJampeetong, A,Ȯ2016,ȮResponses and 
tolerance to high ammonium levels of hybrid Napier grass &PennisetumȮ
purpureumȮxȮPennisetum americanum cv,ȮPakchong 1'8ȮAssessing the Potential 
for Water Treatment and Agricultural Management in Southeast Asia,ȮChiang 
Mai Journal of ScienceȮ438Ȯ1059-1069, 

4. Jampeetong, A, and Muenrew, J,Ȯ2016,ȮInteractive effects of NH4
)Ȯ

concentration and O2 availability on growth, morphology, and mineral 
allocation of hybrid Napier grass &Pennisetum purpureum× P,Ȯamericanum cv,Ȯ
Pakchong1',ȮEcological Engineering 918Ȯ409-418, 

5. Jampeetong, A,, Sripakdee, T, Khamphaya, T, and Chairuangsri, S,Ȯ2016,Ȯ
Responses on growth, morphology and symbiont &Anabaena azollae'Ȯof Azolla 
pinnata R,Brown to nitrogen form and concentration,Ȯ
Chiang Mai University Journal of Natural Sciences 15&1'8Ȯ11-20, 

6. Suwanpakdee, S,, Gutierrez, R,, Pithakpol, S,, Jampeetong, A,, Pathom-aree, W,, 
Nomura, N,, Itayama, T, and Whangchai, N,Ȯ2016,ȮEarthy-musty Odour and Off-
flavour Taints in Phayao Lake, Thailand,ȮȮChiang Mai Journal of Science 438Ȯ
1076-1085, 

7. Osathanunkul, M,, Madesis, P,, Ounjai, S,, Suwannapoom, C,Ȯand Jampeetong, 
A,Ȯ2015,ȮRapid discrimination between four seagrass species using hybrid 
analysis,ȮGenetics and molecular researchȮ14&2'8Ȯ3957-3963, 

8. Jampeetong, A,, Brix, H,Ȯand Kantawanichkul, S,Ȯ2014,ȮEffect of inorganic form 
on growth, morphology, N uptake, and nutrient allocation in hybrid Napier 
grass &Pennisetum purpureum x Pennisetum americanum cv,ȮPakchong,Ȯ
Ecological EngineeringȮ738Ȯ653-658,Ȯ 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=NA2qzgUAAAAJ&citation_for_view=NA2qzgUAAAAJ:hSRAE-fF4OAC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=NA2qzgUAAAAJ&citation_for_view=NA2qzgUAAAAJ:hSRAE-fF4OAC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=NA2qzgUAAAAJ&citation_for_view=NA2qzgUAAAAJ:hSRAE-fF4OAC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=NA2qzgUAAAAJ&citation_for_view=NA2qzgUAAAAJ:hSRAE-fF4OAC
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9. Khuankaew, S,, Srithi, K,, Tiansawat, P,, Jampeetong, A,, Inta, A,Ȯand 
Wangpakapattanawong, P,Ȯ2014,ȮEthnobotanical study of medicinal plants used 
by Tai Yai in northern Thailand,ȮJournal of EthnophamacologyȮ1518Ȯ829-838, 

10.Junsongduang, A,, Balslev, H,, Inta, A,, Jampeetong, A,Ȯand  
Wangpakapattanawong, P,Ȯ2014,ȮȮKaren and Lawa medicinal plant use8Ȯ
uniformity or ethnic divergence?,ȮJournal of ethnophamacologyȮ1518Ȯ517-27, 

11.Chairuangsri, S,, Whangchai, N,Ȯand Jampeetong, A,Ȯ2014,ȮResponses of water 
Spinach &Ipomoea aquatica Forssk,'Ȯon growth, morphology, uptake rate and 
nutrients allocation under high ammonium concentration,ȮChaiang Mai Journal 
of ScienceȮ418Ȯ324-333, 

12.Piwpuan, N,, Jampeetong, A,Ȯand Brix,ȮH,Ȯ2014,ȮAmmonium tolerance and 
toxicity of Actinoscirpus grossus-a candidate species for use in tropical 
constructed wetland systems,ȮEcotoxicology and Environmental SafytyȮ1078Ȯ
319-328, 

13.Suksathan, R,, Anuntalabhochai, S,, Jampeetong, A,, Sookkhee, S,Ȯand 
Chansakaow, S, Ȯ2014, ȮA Phylogenetic analysis of Thai Hedychium 
&Zingiberaceae'Ȯand development of SCAR marker for Hedychium falvescens 
Carey ex Roscoe,ȮChiang Mai Journal of ScienceȮ418Ȯ286-297, 

14.Junsongduang, A,, Balslev, H,, Inta, A,, Jampeetong, A, Ȯand 
Wangpakapattanawong, P,Ȯ2013,ȮȮMedicinal plants from swidden fallows and 
sacred forest of the Karen and the Lawa in Thailand,ȮJournal of Ethnobiology 
and EthnomedicineȮ98Ȯ1-10, 

15.Jampeetong, A,, Konnerup, D,, Piwpuan, N,Ȯand Brix,ȮH,Ȯ2013,ȮInterative effects 
of nitrogen form and pH on growth, morphology, N uptake and minerals 
contents of Coix lacryma-jobi L,ȮAquatic BotanyȮ118Ȯ144-149, 

16.Boonrueng, N,, Anuntalabhochia, S,Ȯand Jampeetong, A, 2013,ȮMorphological 
and anatomical assessment of KDML105 &Oryza sativa L,Ȯspp,Ȯindica'Ȯand its 
mutants induced by low-energy ion beam,ȮRice ScienceȮ20&3'8Ȯ213-219, 

2.2 ĶŃħńĭĝŅĨŇ 
1. Boonrueng, N. and Jampeetong, A. 2016. Seed morphology and epidermal 

anatomy of leaf and lemma of rice landrace Bue Po Lo in Mae Hong Son 
province. Thai Journal of Botany 8(2): 295-306.  

2. Poomipoo, N. Boonphienphol, S. and Jampeetong, A. 2014. Comparative 
anatomy of leaf-surface and rhizome cross-section in 5 seagrass species from 
Andaman sea coast of Thailand. Thai journal of Botany 6: 43-52. 
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3. Suankeaw, P., Chairungsri, S. and Jampeetong, A. 2013. Effects of cadmium 
concentration on growth and cadmium accumulation from synthetic 
wastewater of Cabomba caroliniana A. Gray. Thai Journal of Botany 5: 161-
171. 

4. Khuankaew, S., Wangpakapattanawong, P. and  Jampeetong, A. 2013. 
Relationship of Tai Yai livelihood and biodiversity to traditional knowledge. KKU 
Science Journal 41: 298-308. 

 
45) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮŀńĚėĦŅȮŀŇĬĨŅ 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Panyadee, P., Balslev, H., Wangpakapattanawong, P. and Inta, A. 2016. 
Woody Plant Diversity in Urban Homegardens in Northern Thailand. 
Economic Botany 70(3): 285-302. 

2. Inta, A., Balslev, H., Gustafsson, M.H.G., Frydenberg, J., Kampuansai, J., 
Wangpakapattanawong, P., Popluechai, S., Shengji, P., Trisonthi, C. and 
Lambertini, C. 2016. Genetic diversity patterns of rice (Oryza sativa L.) 
landraces after migration by Tai Lue and Akha between China and Thailand. 
Genetic Resources and Crop Evolution 63(5): 845-858. 

3. Inta, A,, Balslev, H,, Gustafsson, M,H,G,, Frydenberg, J,, Kampuansai, J,, 
Wangpakapattanawong, P,, Popluechai, S,, Shengji, P,, Trisonthi, C,Ȯand 
Lambertini, C,Ȯ2015,ȮGenetic diversity patterns of rice &Oryza sativa L,'Ȯ
landraces after migration by Tai Lue and Akha between China and Thailand,Ȯ
Genetic Resources and Crop EvolutionȮ1-14, 

4. Nie, B., Zhang, G., Inta, A. and Gao, T. 2015. ?ȮŴpcbgqamtcpcbŵȮpcampbȮmdȮ
Ainsliaea brandisiana (Asteraceae) from Thailand and its biogeographic 
significance. Phytotaxa  

5. Junsongduang, A,, Balslev, H,, Inta, A,, Jampeetong, A, Ȯand 
Wangpakapattanawong, P,Ȯ2014,ȮKaren and Lawa medicinal plant uses8Ȯ
Uniformity or ethnic divergence?, Journal of EthnopharmacologyȮ1518 517-
527, 

6. Junsongduang, A,, Balslev, H,, Jampeetong, A,, Inta, A,Ȯand 
Wangpakapattanawong, P,Ȯ2014,ȮWoody plant diversity in sacred forests and 
fallows in Chiang Mai, Thailand,ȮChiang Mai Journal of ScienceȮ41&5-1'8Ȯ1132-
1149, 
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7. Khuankaew, S,, Srithi, K,, Tiansawat, P,, Jampeetong, A,, Inta, A,Ȯand 
Wangpakapattanawong, P,Ȯ2014,ȮEthnobotanical study of medicinal plants 
used by Tai Yai in Northern Thailand,ȮJournal of EthnopharmacologyȮ1518 
829-838, 

8. Junsongduang, A,, Balslev, H,, Inta, A,, Jampeetong, A, Ȯand 
Wangpakapattanawong, P,Ȯ2013,ȮMedicinal plants from swidden fallows and 
sacred forest of the Karen and the Lawa in Thailand,ȮJournal of 
Ethnobiology and EthnomedicineȮ9&44'8Ȯ1-10, 

9. Inta, A,, Trisonthi, P,Ȯand Trisonthi, C,Ȯ2013,ȮAnalysis of traditional knowledge 
in medicinal plants used by Yuan in Thailand, ȮJournal of 
EthnopharmacologyȮ149&1'8Ȯ344-351, 

1.2 ĶŃħńĭĝŅĨŇ 
/,ȮȮȮȮĦńĝĝŅȮĽŋěĶŇĨŒěȮȮĺńĥĬŅȮĨńĬĴŇŗĚȮŐĸŃȮŀńĚėĦŅȮŀŇĬĨŅ,Ȯ2556,ȮėĺŅĴľĸŅĔľĸŅĵĕŀĚıŊĝĽĔŋĸ
œĪĶȮ&Ficus L,'ȮŒĬĭĶŇŏĺĦľĬƞĺĵıŇĪńĔļƢĮƙŅľƟĺĵĬƟŅŐıĴȮŏĕĨĶńĔļŅıńĬīŋƢĽńĨĺƢĮƙŅĽńĬĮƤĬŐħĬȮ
ŀŜŅŏĳŀĮŅĚĴŃįƟŅȮěńĚľĺńħŐĴƞŁƞŀĚĽŀĬ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢȮĴĕ,Ȯ41&3': 679-688, 

 
46) ŀŅěŅĶĵƢȮħĶ,ȮŀŇĪīĠŅĔĶĦƢȮıĶľĴıŋĪīŅ 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Tippromma, S,, Daranagama, D,A,, Boonmee, S,, Promputtha, I,, 
Nontachaiyapoom, S, and Hyde, K,D,Ȯ2017,ȮAnthostomelloides krabiensis 
gen,Ȯet sp,Ȯnov,Ȯ&Xylariaceae'Ȯfrom Pandanus odorifer &Pandanaceae', 
Turkish Journal of Botany 418Ȯ107-116, 

2. Jayasiri, S,C,, Ariyawansa, H,A,, Jones, E,B,G,, Kang, J,C,, Promputtha, I,, 
Bahkali, A,H, and Hyde, K,D,Ȯ0./4,ȮTowards a natural classification of 
Dothideomycetes8Ȯ6,ȮThe genera Cocconia, Dianesea, Endococcus and 
Lineostroma,ȮPhytotaxa 033&/'8Ȯ.44-.52, 

3. Tibpromma, S,, Liu, J,K,, Promputtha, I,, Camporesi, E,, Bhakali, A,H,, Hyde, 
K,D, and Boonmee, S,Ȯ0./4,ȮOphiosimulans tanaceti gen,Ȯet sp,Ȯnov,Ȯ
&Phaeosphaeriaceae'Ȯon Tanacetum sp,Ȯ&Asteraceae'Ȯfrom Italy,ȮMycological 
Progress /38Ȯ24-34, 

4. Tennakoon. D,S,, Hyde. K,D,, Phookamsak. R,, Wanasinghe. D,N,, Camporesi. 
E, And Promputtha, I,Ȯ0./4,ȮTaxonomy and phylogeny of Juncaceicola gen,Ȯ
nov,Ȯ &Phaeosphaeriaceae, Pleosporinae, Pleosporales' ,ȮCryptogamie, 
Mycologie 15&0'8Ȯ/13-/34, 
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5. Jayasiri, S,C,, Jones, E,B,G,, Bahkali, A,H,, Kang, J,C,, Promputtha, I, and Hyde 
K,D,Ȯ0./4,ȮA new species of genus AnteagloniumȮ&Anteagloniaceae, 
Pleosporales'Ȯwith its asexual morph,ȮPhytotaxa 041&1'8Ȯ011ů022, 

6. Tibpromma, S,, Boonmee, S,, Wijayawardene, N,N,, Maharachchikumbura, 
S,S,N,, McKenzie, E,H,C,, Bahkali, A,H,, Jones, E,B,G,, Hyde, K,D, and 
Promputtha I,Ȯ0 . / 4 ,ȮThe holomorph of Parasarcopodium 
&Stachybotryaceae', introducing P,Ȯpandanicola sp,Ȯnov,Ȯon Pandanus sp,Ȯ
Phytotaxa 044&2'8Ȯ03.ů04., 

7. Maharachchikumbura, S,S,N,, Hyde, K,D,, Jones, E,B,G,, McKenzie, E,H,C,, Bhat, 
J,D,, Dayarathne, M,C,, Huang, S,K,, Norphanphoun, C,, Senanayake, I,C,, 
Perera, R,H,, Shang, Q,J,, Xiao, Y,, DŲsouza, M,J,, Hongsanan, S,, Jayawardena, 
R,S,, Daranagama, D,A,, Konta, S,, Goonasekara, I,D,, Zhuang, W,Y,, Jeewon, R,, 
Phillips, A,J,L,, Abdel-Wahab, M,A,, Al-Sadi, A,M,, Bahkali, A,H,, Boonmee, S,, 
Boonyuen, N,, Cheewangkoon, R,, Dissanayake, A,J,, Kang, J,, Li, Q,R,, Liu, J,K,, 
Liu, X,Z,, Liu, Z,Y,, Luangsa-ard, J,J,, Pang, K,L,, Phookamsak, R,, Promputtha, 
I,, Suetrong, S,, Stadler, M,, Wen, T, and Wijayawardene, N,N,Ȯ0./4,ȮFamilies 
of Sordariomycetes,ȮFungal Diversity 578Ȯ/-1/5, 

8. Su, H,Y,, Hyde, K,D,, Maharachchikumbura, S,S,N,, Ariyawansa, H,A,, Luo, Z,L,, 
Promputtha, I,, Tian, Q,, Lin, C,G,, Shang, Q,J,, Zhao, Y,C,, Chai, H,M,, Liu, 
X,Y,, Bahkali, A,H,, Bhat, J,D,, McKenzie, E,H,C, and Zhou, D,Q,Ȯ0./4,ȮThe 
families Distoseptisporaceae fam, Ȯnov,, Kirschsteiniotheliaceae, 
Sporormiaceae and Torulaceae, with new species from freshwater in 
Yunnan Province, China,ȮFungal Diversity 6.8Ȯ153-2.7, 

9. Hyde, K,D,, Hongsanan, S,, Jeewon, R,, Bhat, J,D,, McKenzie, E,H,C,, Jones, 
E,B,G,, Phookamsak, R,, Ariyawansa, H,A,, Boonmee, S,, Zhao, Q,, Abdel-Aziz, 
F,A,, Abdel-Wahab, M,A,, Banmai, S,, Chomnunti, P,, Cui, B,K,, Daranagama, 
D,A,, Das, K,, Dayarathne, M,C,, de Silva, N,I,, Dissanayake, A,J,, Doilom, M,, 
Ekanayaka, A,H,, Gibertoni, T,B,, Góes-Neto, A,, Huang, S,K,, Jayasiri, S,C,, 
Jayawardena, R,S,, Konta, S,, Lee, H,B,, Li, W,J,, Lin, C,G,, Liu, J,K,, Lu, Y,Z,, 
Luo, Z,L,, Manawasinghe, I,S,, Manimohan, P,, Mapook, A,, Niskanen, T,, 
Norphanphoun, C,, Papizadeh, M,, Perera, R,H,, Phukhamsakda, C,, Richter, 
C,, Santiago, A,L,C,M,, Drechsler-Santos, E,R,, Senanayake, I,C,, Tanaka, K,, 
Tennakoon, T,M,D,S,, Thambugala, K,M,, Tian, Q,, Tibpromma, S,, Thongbai, 
B,, Vizzini, A,, Wanasinghe, D,N,, Wijayawardene, N,N,, Wu, H,X,, Yang, J,, 
Zeng, X,Y,, Zhang, H,, Zhang, J,F,, Bulgakov, T,S,, Camporesi, E,, Bahkali, A,H,, 
Amoozegar, M,A,, Araujo-Neta, L,S,, Ammirati, J,F,, Baghela, A,, Bhatt, R,P,, 
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Bojantchev, D,, Buyck, B,, da Silva, G,A,, de Lima, C,L,F,, de Oliveira, R,J,V,, de 
Souza, C,A,F,, Dai, Y,C,, Dima, B,, Duong, T,T,, Ercole, E,, Mafalda-Freire, F,, 
Ghosh, A,, Hashimoto, A,, Kamolhan, S,, Kang, J,C,, Karunarathna, S,C,, Kirk, 
P,M,, Kytövuori, I,, Lantieri, A,, Liimatainen, K,, Liu, Z,Y,, Liu, X,Z,, Lücking, R,, 
Medardi, G,, Mortimer, P,E,, Nguyen, T,T,T,, Promputtha, I,, Raj, K,N,A,, Reck, 
M,A,, Lumyong, S,, Shahzadeh-Fazeli, S,A,, Stadler, M,, Soudi, M,R,, Su, H,Y,, 
Takahashi, T,, Tangthirasunun, N,, Uniyal, P,, Wang, Y,, Wen, T,C,, Xu, J,C,, 
Zhang, Z,K,, Zhao, Y,C,, Zhou, J,L, and Zhu, L,Ȯ0./4,ȮFungal diversity notes 
145ů27.8Ȯtaxonomic and phylogenetic contributions to fungal taxa,ȮFungal 
Diversity 6.8Ȯ/-05., 

10. Thambugala, K,M,, Hyde, K,D,, Tanaka, K,, Tian, Q,, Wanasinghe, D,N,, 
Ariyawansa, H,A,, Jayasiri, S,C,, Boonmee, S,, Camporesi, E,, Hashimoto, A,, 
Hirayama, K,, Schumacher, R,K,, Promputtha, I,Ȯand Liu, Z,Y,Ȯ2015, Towards 
a natural classification and backbone tree for Lophiostomataceae, 
Floricolaceae, and Amorosiaceae fam,Ȯnov,ȮFungal Diversity 74&1): 199-226.  

11. Jayasiri, S,C,, Wanasinghe, D,N,, Ariyawansa, H,A,, Jones, E,B,G,, Kang, J,C,, 
Promputtha, I,, Bahkali, A,H,, Bhat, J,, Camporesi, E, and Hyde, K,D,Ȯ0./3,Ȯ
Two novel species of VagicolaȮ&Phaeosphaeriaceae'Ȯfrom Italy,ȮMycosphere 
48Ȯ5/4ů506, 

12. Jayasiri, S,C,, Hyde, K,D,, Ariyawansa, H,A,, Bhat, J,, Buyck, B,, Cai, L,, Dai, Y,C,, 
Abd-Elsalam, K,A,, Ertz, D,, Hidayat, I,, Jeewon, R,, Jones, G,E,B,, Bahkali, A,H,, 
Karunarathna, S,C,, Liu, J,K,, Luangsa-ard, J,J,, Lumbsch, H,T,, 
Maharachchikumbura, S,S,N,, McKenzie, E,H,C,, Moncalvo, J,M,, Ghobad-
Nejhad, M,, Nilsson, H,, Pang, K,L,, Pereira, O,L,, Phillips, A,J,L,, Raspé, O,, 
Rollins, A,W,, Romero, A,I,, Etayo, J,, Selçuk, F,, Stephenson, S,L,, Suetrong, 
S,, Taylor, J,E,, Tsui, C,K,M,, Vizzini, A,, Abdel-Wahab, M,A,, Wen, T,C,, 
Boonmee, S,, Dai, D,Q,, Daranagama, D,A,, Dissanayake, A,J,, Ekanayaka, A,H,, 
Fryar, S,C,, Hongsanan, S,, Jayawardena, R,S,, Li, W,J,, Perera, R,H,, 
Phookamsak, R,, de Silva, N,I,, Thambugala, K,M,, Tian, Q,, Wijayawardene, 
N,N,, Zhao, R,L,, Zhao, Q,, Kang, J,C, and Promputtha, I,Ȯ0./3,ȮThe faces of 
fungi database8Ȯfungal names linked with morphology, phylogeny and 
human impacts,ȮFungal Diversity 528Ȯ1-/6, 

13. Tibpromma, S,, Promputtha, I,, Phookamsak, R,, Boonmee, S,, Camporesi, E,, 
Yang, J,B,, Bhakali, A,H,, McKenzie, E,H,C, and Hyde, K,D,Ȯ0./3,ȮPhylogeny 
and morphology of Premilcurensis gen,Ȯnov,Ȯ&Pleosporales'Ȯfrom stems of 
Senecio in Italy,ȮPhytotaxa 0148Ȯ.2.ů.30, 
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14. Monkai, J,, Promputtha, I,, Kodsueb, R,, Chukeatirote, E,, McKenzie, E,H,C,Ȯ
and Hyde, K,D,Ȯ2013,ȮFungi on decaying leaves of Magnolia liliifera and 
Cinnamomum iners show litter fungi to be hyperdiverse,ȮMycosphere 48Ȯ
292ů301,Ȯ 

 
47) ŀŅěŅĶĵƢȮħĶ,ȮŀŇĽĽĶŃȮĮŃĪŃĺńĚ 

1,ȮĚŅĬĺŇěńĵ 
1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Patawang, I. and Tanomtong, A. 2017. Constitutive heterochromatin observed 
on metaphase chromosome of Varanus bengalensis by C-banding and DAPI 
methods. Cytologia 82(1): 1. 

2. Sriuttha, M., Khammanichanh, A., Tengjaroenkul, B., Patawang, I., Tanomtong, 
A. and Neeratanaphan, L. 2017. Cytotoxic assessment of Nile Tilapia 
(Oreochromis niloticus) from domestic wastewater canal with heavy metals 
contamination. Cytologia 82(1): 41ů50. 

3. Patawang, I., Tanomtong, A., Phimphan, S., Pinthong, K. and Neeratanaphan, L. 
2017. Standardized karyotype and idiogram of Bengal monitor lizard, Varanus 
bengalensis (Squamata, Varanidae). Cytologia 82(1): 75ů82. 

4. Patawang, I., Tanomtong, A., Jumrusthanasan, S., Khongcharoensuk, H., 
Kaewsri, S. and Pinthong, K. 2017. Cytogenetics of skink (Reptilia, Scincidae) 
from Thailand; II: Chromosome analyses of stripe tree skink (Lipinia vittigera). 
Cytologia 82(1): 83ů90. 

5. Khongcharoensuk, H., Tanomtong, A., Patawang, I., Supanuam, P. and Pinthong, 
K. 2017. Karyotype and idiogram of the axis deer (Axia axis, Cervidae) by 
conventional staining, GTG-, high-resolution GTG-, and Ag-NOR-banding 
techniques. Cytologia 82(1): 91ů98. 

6. Jantarat, S., Tanomtong, A., Patawang, I., Chaiphech, S., Rattanayuvakorn, S. 
and Phintong, K. 2017. Cytogenetics study and characterization of Sumatra 
Serow, Capricornis sumatraensis (Artiodactyla, Bovidae) by classical and FISH 
techniques. Cytologia 82(2): 127ů135. 

7. Prasopsin, S., Thongnetr, W., Tanomtong, A., Chuaynkern, Y. and Patawang, I. 
2017. Cytogenetic of the skinks (Reptilia, Scincidae) from Thailand; III: the first 
karyological study of Sphenomorphus maculatus and Jarujinia bipedalis. 
Caryologia 70(3): 216ů221. 

8. Pinthong, K., Tanomtong, A., Khunsook, S., Patawang, I., Wonkaonoi, W. and 
Supanuam, P. 2017. Karyological analysis and NOR polymorphism of Phayre's 
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Langur, Trachypithecus phayrei crepuscula (Primate, Colobinae) in Thailand. 
The nucleus DOI: 10.1007/s13237-017-0220-9 

 
48) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ, ŀŋļŅĺħňȮĝĬĽŋĨ 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Chanasut, U., Jindaluang, J., Techakaew, S. and Kumpoun, W. 2016 Cell 
death due to chilling injury of mango cv. Nam dok mai no.4, nam dok mai si 
thong and mahachanok during low temperature storage. Acta Horticulturae 
(accepted). 

2. Singtoraj, W,Ȯand Chanasut, U,Ȯ2014. A technique to detect cell damage 
due to chilling injury for fruits and vegetables using trypan blue and evans 
blue,ȮActa Horticulturae &accepted'.Ȯ 

 1,2ȮĶŃħńĭĝŅĨŇ 
1. ĺĶńĴıĶȮĔŋĸŏěĶŇĠĪĶńıĵƢȮŐĸŃȮŀŋļŅĺħňȮĝĬĽŋĨ,Ȯ2559. ĔŅĶĻŉĔļŅĔŅĶĔĶŃěŅĵĨńĺĕŀĚěŋĸŇĬĪĶňĵƢ
ĭĬŐįƞĬŒĭĨŀĚĽħıĶƟŀĴŒĝƟěŅĔŐľĸƞĚĨƞŅĚȮŕȮŒĬěńĚľĺńħŏĝňĵĚŒľĴƞ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢ
ŏĔļĨĶȮ47(3ıŇŏĻļ'8Ȯ249-252. 

2. ĺĶńĴıĶȮĔŋĸŏěĶŇĠĪĶńıĵƢȮĔŅĬħŅȮľĺńĚĝńĵȮŐĸŃȮŀŋļŅĺħňȮĝĬĽŋĨ,Ȯ2559. ĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶ
ęƞŅŏĝŊŘŀĭŅĚĝĬŇħĨƞŀĔŅĶĸħĮĶŇĴŅĦěŋĸŇĬĪĶňĵƢĭĬŐįƞĬŒĭĨŀĚĽħĨńħŐĨƞĚ,ȮĺŅĶĽŅĶıŊĝĻŅĽĨĶƢ
ĽĚĕĸŅĬėĶŇĬĪĶƢȮ3(ıŇŏĻļ-II): MO7/13-18. 

3. ŀŋļŅĺħňȮĝĬĽŋĨȮȮěŀĴĕĺńĠȮĽŋĺĶĶĦĶńĔļƢȮȮĺŇĸŅĺńĸĵƢȮėŜŅĮĺĬȮŐĸŃȮĬŇīŇĵŅȮĶńĨĬŅĮĬĬĪƢ,Ȯ2557,Ȯ
įĸĕŀĚĔŅĶŏĔŖĭĶńĔļŅĪňŗŀŋĦľĳŌĴŇĨŗŜŅĨƞŀŀŅĵŋĔŅĶŒĝƟĚŅĬŐĸŃėŋĦĳŅıĕŀĚĚŅĬŒĭĨŀĚĮĶŃħŇļģƢ
ŐĸŃĴŅĸńĵħŀĔœĴƟĽħ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ45&3-1ȮıŇŏĻļ'8Ȯ193-196, 

 
49) Dr,ȮStephen David Elliott 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Kuaraksa, C. and Elliott, S. 2013. The Use of Asian Ficus Species for Restoring 
Tropical Forest Ecosystems. Restoration Ecology 21(1): 86-95. 

 1,2ȮĶŃħńĭĝŅĨŇ 
1. Kavinchan, N., Wangpakapattanawong, P., Elliott, S., Chairuangsri, S., Pinthong, 

J. 2015. Use of the framework species method to restore carbon flow via 
litterfall and decomposition in an evergreen tropical forest ecosystem, 
Northern Thailand. Kasetsart Journal-Natural Science 49(4): 639-650. 

2.  ŏħňĵȮıĬŇĨĬŅĩȮŐĝĬĬŀĬȮŐĸŃȮĽĨňŏĲĬȮŏŀĸŏĸňĵĨ,Ȯ&2559). ĔŅĶėńħŏĸŊŀĔĝĬŇħœĴƟĪƟŀĚĩŇŗĬŏıŊŗŀĔŅĶ
ĲƘƨĬĲŌĶŃĭĭĬŇŏĺĻĮƙŅ,ȮŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĔŅĶĭĶŇľŅĶěńħĔŅĶėĺŅĴľĸŅĔľĸŅĵĪŅĚ
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ĝňĺĳŅıŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ3Ȯ(15-17ȮĴŇĩŋĬŅĵĬȮ2559) ĦȮőĶĚŐĶĴħŇŏŀŖĴŏıĶĽĬƞŅĬȮě,ĬƞŅĬ,ȮľĬƟŅȮ
49-56. 

 
2. ľĬńĚĽŊŀ 

1. Elliott, S,, Blakesley, D,Ȯand Hardwick, K,Ȯ2013,ȮRestoring Tropical Forests8Ȯa 
Practical Guide,ȮKew Publications, London, 

2. Jalonen, R,Ȯand Elliott, S,Ȯ2013,ȮFramework Species Method, In8 Bozzano, M,, 
Jalonen R,, Evert, T,, Boshier, D,, Gallo, L,, Cavers, S,, Bordacs, S,, Smith, P,, and 
Loo, J,Ȯ&eds',ȮGenetic considerations in ecosystem restoration using native tree 
species,ȮA thematic study for the State of the WorldŲs Forest Genetic 
Resources,ȮUnited Nations Food and Agriculture Organization, Rome, Italy,Ȯ
&Forthcoming', 

 
50) įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮīŅĶŅĶńĨĬƢȮĝŊŀĨŀĲ 

1,ȮľĬńĚĽŊŀ 
1. īŅĶŅĶńĨĬƢȮĝŊŀĨŀĲ. 2558. ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶ,ȮĽŜŅĬńĔıŇĴıƢŐľƞĚěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ,ȮĔĶŋĚŏĪıĴľŅĬėĶ,Ȯ400 ľĬƟŅ, 

2. īŅĶŅĶńĨĬƢȮĝŊŀĨŀĲ,Ȯ0336. ĺŇīňĪňŗĶĺħŏĶŖĺŒĬĔŅĶĨĶĺěĺŇŏėĶŅŃľƢėŋĦĳŅıŀŅľŅĶħƟŅĬěŋĸ
ĝňĺĺŇĪĵŅ,ȮĨŜŅĶŅ,ȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔŅĶŀŅľŅĶȮėĦŃĺŇĻĺĔĶĶĴŐĸŃ
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ě,ŏĝňĵĚŒľĴƞ,Ȯ/7/ȮľĬƟŅ, 

 
51) ŀŅěŅĶĵƢȮħĶ,ĺŇĪĵŅȮĳňĶŃ 

1,ȮĚŅĬĺŇěńĵ  
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Jaroensutasinee, K,, Pheera, W, and Jaroensutasinee, M,Ȯ2013,ȮOnline 
weather data analysis and visualization tools for applications in 
Ecoinformatics,ȮEarth Science InformaticsȮ78 205-213, 

 
53) ŀŅěŅĶĵƢȮħĶ,ȮľĪńĵĝĬĔȮĮƤĬħŇļģƢ 

1,ȮĚŅĬĺŇěńĵ 
 1,1ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Kongkiatpaiboon, S., Tungsukruthai, P., Sriyakool, K., Pansuksan, K., 
Tunsirikongkon, A. and Pandith, H. 2017. Determination of morin in Maclura 
cochinchinensis heartwood by HPLC. Journal of Chromatographic Science 
55(3): 346-350. 

 



119 
 

2,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚ 
ľĸńĔĽŌĨĶȮŐĭĭȮ1.1 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪȮŏĬƟĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŐĭĭȮ1.1ȮĽŜŅľĶńĭįŌƟĴňėŋĦĺŋĥŇĮĶŇĠĠŅőĪ 
ĝŊŗŀľĸńĔĽŌĨĶ 
&ĳŅļŅœĪĵ'ȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ 
&ĳŅļŅŀńĚĔķļ'ȮDoctor of Philosophy Program in Biology 
 
ĝŊŗŀĮĶŇĠĠŅ 
&ĳŅļŅœĪĵ'ȮĝŊŗŀŏĨŖĴȮĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ĝňĺĺŇĪĵŅ' 
&ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀŏĨŖĴȮDoctor of Philosophy (Biology) 
&ĳŅļŅœĪĵ'ȮĝŊŗŀĵƞŀȮĮĶ,ħ,Ȯ&ĝňĺĺŇĪĵŅ' 
&ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀĵƞŀȮPh.D. (Biology) 

 

ŐĭĭȮ1.1 ĽŜŅľĶńĭįŌƟĴňėŋĦĺŋĥŇĮĶŇĠĠŅőĪ 
ĝŊŗŀľĸńĔĽŌĨĶȮ 
&ĳŅļŅœĪĵ'ȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ
&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ' 
&ĳŅļŅŀńĚĔķļ'ȮDoctor of Philosophy Program in 
Biology 
&International Program) 
ĝŊŗŀĮĶŇĠĠŅ 
&ĳŅļŅœĪĵ'ȮĝŊŗŀŏĨŖĴȮĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ĝňĺĺŇĪĵŅ'  
&ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀŏĨŖĴȮDoctor of Philosophy (Biology)  
&ĳŅļŅœĪĵ'ȮĝŊŗŀĵƞŀȮĮĶ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ 
&ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀĵƞŀȮPh.D. (Biology)  

ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵŐĸŃŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĽŅĴŅĶĩĪŅĚĳŅļŅŀńĚĔķļŒĬĔŅĶŏĶňĵĬŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ
ĴŅĔĵŇŗĚĕŉŘĬȮ 
 

Ĕ,ȮĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
202898 ȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ48 ľĬƞĺĵĔŇĨ 

Ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ  
202898  ħŋļġňĬŇıĬīƢ ȮȮȮȮȮ          48 ľĬƞĺĵ
ĔŇĨ  
 

ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔŏĮƦĬȮħŋļġňĬŇıĬīƢŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭȮDoctoral thesis ŐĨƞĵńĚėĚěŜŅĬĺĬľĬƞĺĵĔŇĨŏĪƞŅŏħŇĴ 

ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ 
1. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟ
įĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀ
ĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇŐĸŃĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴ
ĔĸńŗĬĔĶŀĚȮ&peer review) ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅ
ĬńŘĬȮőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚ 

ĕ. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ 
1.ȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢ
œħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞ
ŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚ
ŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, Pubmed ľĶŊŀȮWeb of 
Science ŐĸŃĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ

 
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ŏĶŊŗŀĚŏĔĦĤƢŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
2. ĔŅĶěńħĽńĴĴĬŅŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅȮŀĵƞŅĚĬƟŀĵĳŅė
ĔŅĶĻŉĔļŅĸŃȮ1ȮėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3ȮĳŅėĔŅĶĻŉĔļŅȮőħĵěŃĨƟŀĚ
ĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļȮŀĵƞŅĚĬƟŀĵȮ1ȮėĶńŘĚ 
3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅ 
 
 

ıĶƟŀĴĶŃĭŋĽńĚĔńħĺƞŅŏĮƦĬĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶ
ĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶŏĮƦĬĪňŗ
ŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚȮ 
2. ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢ
ŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

 3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚ
ĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚ
ĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 

 

ė.  ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ           - ĳŅļŅŀńĚĔķļ 
2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮ ȮȮȮȮȮȮ- œĴƞĴň 
 

ė.  ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ           - ĳŅļŅŀńĚĔķļ 
2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮ  
ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪŋĔĺŇĝŅ
ĨŅĴĸŜŅħńĭȮħńĚĬňŘ 
0.067/ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1 
202892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2 
202893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3 
3. ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ħŋļġňĬŇıĬīƢ 

ĶŃĭŋĔŅĶĸĚĪŃŏĭňĵĬĺŇĝŅĽńĴĴĬŅĶŃħńĭħŋļġňĬŇıĬīƢȮŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗ
œĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮŐĸŃĨƟŀĚĬŜŅŏĽĬŀŏĮƦĬĳŅļŅŀńĚĔķļĪŋĔėĶńŘĚȮ
ŏıŊŗŀĵĔĶŃħńĭĴŅĨĶģŅĬĕŀĚĬńĔĻŉĔļŅŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴŏĮƦĬ
ĬŅĬŅĝŅĨŇĕŀĚľĸńĔĽŌĨĶĪňŗĔŜŅĸńĚĮĶńĭĮĶŋĚŐĸŃŒľƟĴňĮĶŃĺńĨŇĔŅĶ
ĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĶŃŏĭňĵĬĔŅĶĻŉĔļŅŀĵƞŅĚĝńħŏěĬ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 

Ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ
ĕŀĚĝńŘĬĮƖĪňŗȮ/ 
2. ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮĨƟŀĚĪŜŅ
ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔľĸńĚěŅĔĔŅĶőŀĬȮ 
3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬŒľƟĪŜŅĔŅĶĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮĳŅĵŒĬȮ1 
ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĩńħœĮ ĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ                                                                               
4. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶȮĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

Ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
/.ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇȮŏıŊŗŀĮĶŃŏĴŇĬĔƞŀĬŏĽĬŀ
őėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
0.ȮĬńĔĻŉĔļŅĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġň
ĬŇıĬīƢľĸńĔȮĔƞŀĬĔŅĶĵŊŗĬėŜŅĶƟŀĚĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮŐĸŃĔŅĶ
ŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭłȮ
ĮƖȮı,Ļ,Ȯ0337 
1,ȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮ
ĨƟŀĚĪŜŅĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔ
ľĸńĚěŅĔĔŅĶőŀĬ 
2,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮ
ĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
3,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟ
őŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

œĴƞĶŃĭŋĺƞŅĬńĔĻŉĔļŅĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ
ŏıŊŗŀŒľƟŏĔŇħėĺŅĴĵŊħľĵŋƞĬȮŐĨƞĶŃĭŋĺƞŅĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔȮŏıŊŗŀŒľƟŏĔŇħėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ŏľĴŅŃĽĴŒĬĔŅĶěńħĽŀĭ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ48ȮľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮ  48ȮľĬƞĺĵĔŇĨ  
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ľĸńĔĽŌĨĶȮŐĭĭȮ1.2 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶňȮŏĬƟĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 
 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŐĭĭȮ1.2ȮĽŜŅľĶńĭįŌƟĴňėŋĦĺŋĥŇĮĶŇĠĠŅĨĶň 
ĝŊŗŀľĸńĔĽŌĨĶ 
&ĳŅļŅœĪĵ'ȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ 
&ĳŅļŅŀńĚĔķļ'ȮDoctor of Philosophy Program in Biology 
 
ĝŊŗŀĮĶŇĠĠŅ 
&ĳŅļŅœĪĵ'ȮĝŊŗŀŏĨŖĴȮĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ĝňĺĺŇĪĵŅ' 
&ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀŏĨŖĴȮDoctor of Philosophy (Biology) 
&ĳŅļŅœĪĵ'ȮĝŊŗŀĵƞŀȮĮĶ,ħ,Ȯ&ĝňĺĺŇĪĵŅ' 
&ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀĵƞŀȮPh.D. (Biology) 

 

ŐĭĭȮ1.2 ĽŜŅľĶńĭįŌƟĴňėŋĦĺŋĥŇĮĶŇĠĠŅĨĶň 
ĝŊŗŀľĸńĔĽŌĨĶȮ 
&ĳŅļŅœĪĵ'ȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ
&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ' 
&ĳŅļŅŀńĚĔķļ'ȮDoctor of Philosophy Program in 
Biology 
&International Program) 
ĝŊŗŀĮĶŇĠĠŅ 
&ĳŅļŅœĪĵ'ȮĝŊŗŀŏĨŖĴȮĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ĝňĺĺŇĪĵŅ'Ȯ 
&ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀŏĨŖĴȮDoctor of Philosophy (Biology)  
&ĳŅļŅœĪĵ'ȮĝŊŗŀĵƞŀȮĮĶ,ħ,Ȯ&ĝňĺĺŇĪĵŅ' 
&ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀĵƞŀȮPh.D. (Biology)Ȯ 

ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵŐĸŃŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴĽŅĴŅĶĩĪŅĚĳŅļŅŀńĚĔķļŒĬĔŅĶŏĶňĵĬŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ
ĴŅĔĵŇŗĚĕŉŘĬȮ 
 

Ĕ,ȮĺŇĪĵŅĬŇıĬīƢ  
202897 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ72 ľĬƞĺĵĔŇĨ 

Ĕ,ȮĺŇĪĵŅĬŇıĬīƢ  
202897 ħŋļġňĬŇıĬīƢ  72ȮľĬƞĺĵĔŇĨ  
 

ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔŏĮƦĬȮħŋļġňĬŇıĬīƢŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭȮDoctoral thesis ŐĨƞĵńĚėĚěŜŅĬĺĬľĬƞĺĵĔŇĨŏĪƞŅŏħŇĴ 

ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ 
1. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟ
įĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀ
ĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer 
review) ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬěŜŅĬĺĬȮ2 
ŏĶŊŗŀĚȮőħĵĨƟŀĚŏĮƦĬĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ
1 ŏĶŊŗŀĚȮŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

ĕ. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ 
1. įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢ
œħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞ
ŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, Pubmed ľĶŊŀȮWeb of 
Science őħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮıĶƟŀĴĶŃĭŋĽńĚĔńħĺƞŅ
ŏĮƦĬĬńĔĻŉĔļŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ

 
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ŏĶŊŗŀĚŏĔĦĤƢŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
2,ȮĔŅĶěńħĽńĴĴĬŅŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅȮŀĵƞŅĚĬƟŀĵĳŅė
ĔŅĶĻŉĔļŅĸŃ 1 ėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅ 3 ĳŅėĔŅĶĻŉĔļŅ őħĵěŃĨƟŀĚ
ĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļȮŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚ 
3.ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅ 

&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮ
ľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶ
ěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶŏĮƦĬĪňŗŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩ
ŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ1ȮŏĶŊŗŀĚȮ 
2. ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢ
ŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮ 
 

 

3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚ
ĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚ
ĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

ė.  ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ           - ĳŅļŅŀńĚĔķļ 
2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮ ȮȮȮȮȮȮ- œĴƞĴň 
 

ė.  ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ           - ĳŅļŅŀńĚĔķļ 
2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮ  
ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪŋĔĺŇĝŅ
ĨŅĴĸŜŅħńĭȮħńĚĬňŘ 
0.067/ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ/ 
0.0670ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ0 
0.0671ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1 
1'ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ħŋļġňĬŇıĬīƢ 

ĶŃĭŋĔŅĶĸĚĪŃŏĭňĵĬĺŇĝŅĽńĴĴĬŅĶŃħńĭħŋļġňĬŇıĬīƢȮŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗ
œĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 

Ě. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ œĴƞĶŃĭŋĺƞŅĬńĔĻŉĔļŅĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
1. ĬńĔĻŉĔļŅĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ1Ȯ
ĕŀĚĝńŘĬĮƖĪňŗȮ1 
2. ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅĨƟŀĚĪŜŅ
ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔľĸńĚěŅĔĔŅĶőŀĬȮ 
3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮŒľƟĪŜŅĔŅĶĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮĳŅĵŒĬȮ1Ȯ
ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĩńħœĮȮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
4. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇȮŏıŊŗŀĮĶŃŏĴŇĬĔƞŀĬŏĽĬŀ
őėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
2. ĬńĔĻŉĔļŅĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġň
ĬŇıĬīƢľĸńĔȮĔƞŀĬĔŅĶĵŊŗĬėŜŅĶƟŀĚĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮŐĸŃĔŅĶ
ŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭłȮ
ĮƖȮı,Ļ,Ȯ2559 
3. ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮ
ĨƟŀĚĪŜŅĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔ
ľĸńĚěŅĔĔŅĶőŀĬ 
4. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮ
ĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
5. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟ
őŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

ŏıŊŗŀŒľƟŏĔŇħėĺŅĴĵŊħľĵŋƞĬȮŐĨƞĶŃĭŋĺƞŅĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔȮŏıŊŗŀŒľƟŏĔŇħėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ŏľĴŅŃĽĴŒĬĔŅĶěńħĽŀĭ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴœĴƞĬƟŀĵĔĺƞŅȮȮȮ72ȮľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮ       72ȮľĬƞĺĵĔŇĨ  
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ľĸńĔĽŌĨĶȮŐĭĭȮ2.1 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪȮŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŐĸŃĪŜŅħŋļġňĬŇıĬīƢ 
 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŐĭĭȮ2.1ȮĽŜŅľĶńĭįŌƟĴňėŋĦĺŋĥŇĮĶŇĠĠŅőĪ 
ĝŊŗŀľĸńĔĽŌĨĶ 
(ĳŅļŅœĪĵ'ȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ 
(ĳŅļŅŀńĚĔķļ'ȮDoctor of Philosophy Program in Biology 
ĝŊŗŀĮĶŇĠĠŅ 
(ĳŅļŅœĪĵ'ȮĝŊŗŀŏĨŖĴȮĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ĝňĺĺŇĪĵŅ' 
(ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀŏĨŖĴȮDoctor of Philosophy (Biology) 
(ĳŅļŅœĪĵ'ȮĝŊŗŀĵƞŀȮĮĶ,ħ,Ȯ&ĝňĺĺŇĪĵŅ' 
(ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀĵƞŀȮPh.D. (Biology) 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 
/,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨȮ 
Ȯ/,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮ7ȮľĬƞĺĵĔŇĨ 
ȮȮȮ/,/,/ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮ0.067.ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮ0.0670ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮ0.0671ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
/,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮőħĵŏĸŊŀĔěŅĔ
ĔĶŃĭĺĬĺŇĝŅħńĚĨƞŀœĮĬňŘȮŐĸŃĔĶŃĭĺĬĺŇĝŅȮĺ,ĝĺ,,,&0.0,,,'ȮĪňŗŏĮƕħŏıŇŗĴĬŀĔŏľĬŊŀěŅĔĬňŘ

őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
202701ȮȮőıĶőĪĞńĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          3ȮľĬƞĺĵĔŇĨ 
202712 ȮŏĪėĬŇėŏėĴňĕŀĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏėĴňĕŀĚŏĞĸĸƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
202716 ȮĽŅĶĽńĚŏėĶŅŃľƢĪňŗŒĝƟėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
202718ȮȮĨƞŀĴœĶƟĪƞŀĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 

 
-ĵĔŏĸŇĔ- 

 

ŏĬŊŗŀĚěŅĔĴňįŌƟŏĕƟŅĴŅĻŉĔļŅĬƟŀĵȮŏıĶŅŃĬńĔĻŉĔļŅĽƞĺĬŒľĠƞĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅěŅĔĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĞŉŗĚĴňıŊŘĬģŅĬěŅĔĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮ
ŏıňĵĚıŀĪňŗěŃŏĬƟĬĔŅĶĪŜŅĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺȮ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

202723ȮȮĺŇĽŅĺŇĪĵŅĕŀĚıŊĝ                                             3 ľĬƞĺĵĔŇĨ 
202724ȮȮŏĪėĬŇėĨƞŅĚŕȮŏĔňŗĵĺĔńĭĺŇĽŅĺŇĪĵŅĕŀĚıŊĝ                   3 ľĬƞĺĵĔŇĨ 
202725  ĔŅĶĩƞŅĵĪŀħĺŇĽŅĕŀĚıŊĝ                                    3 ľĬƞĺĵĔŇĨ 
0.051/ȮȮıńĬīŋĻŅĽĨĶƢĶŃħńĭŏĞĸĸƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ
0.0511ȮȮıńĬīŋĔĶĶĴĬŀĔĬŇĺŏėĸňĵĽȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0512ȮȮıńĬīŋĻŅĽĨĶƢŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0513ȮȮıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0514 ĝňĺĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0515 ıńĬīŋĻŅĽĨĶƢĭŌĶĦŅĔŅĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0516 ĝňĺőĴŏĸĔŋĸħƟŅĬıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.052/ ŏĴŐĪĭŀĸŇĞŉĴĕŀĚŐĶƞīŅĨŋŀŅľŅĶŒĬıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0520 ĨƞŀĴœĶƟĪƞŀĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0521 ĽĶňĶĺŇĪĵŅĕŀĚĔŅĶĽŊĭıńĬīŋƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0522 ŏĴŐĪĭŀĸŇĞŉĴĕŀĚıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0523 ĔŅĶŏĔŇħĶŌĮĽńĦģŅĬĕŀĚıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0524 ĔŅĶŏĔŇħĶŌĮĽńĦģŅĬĕŀĚıŊĝĝńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0526ȮȮĽĶňĶĺŇĪĵŅĕŀĚıŊĝľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0527ȮȮĽĶňĶĺŇĪĵŅĔŅĶŏěĶŇĠ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0533ȮȮĽńĦģŅĬĺŇĪĵŅŏĮĶňĵĭŏĪňĵĭĕŀĚıŊĝĴňĪƞŀĸŜŅŏĸňĵĚ 1ȮľĬƞĺĵĔŇĨ 
0.0537ȮȮĔŅĶĻŉĔļŅŀŇĽĶŃĽŜŅľĶńĭĬńĔĻŉĔļŅĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮ 1ȮľĬƞĺĵĔŇĨ 
0.054/ȮȮŀĬŋĔĶĴĺŇīŅĬŐĸŃĔŅĶĺŇĺńĥĬŅĔŅĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0540ȮȮŏėőĴŐĪĔőĞőĬĴňĕŀĚıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0541ȮȮœĭĶőŀőĸĵňĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0542ȮȮŀĬŋĔĶĴĺŇīŅĬĕŀĚıĵŅīŇŏŁĸĴŇĬĪƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0543ȮȮŀĬŋĔĶĴĺŇīŅĬĕŀĚįĸŐĸŃŏĴĸŖħ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.055.ȮȮĬŇŏĺĻĺŇĪĵŅĕŀĚıŊĝŒĬŏĕĨĶƟŀĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
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0.0550ȮȮĬŇŏĺĻĺŇĪĵŅĕŀĚĽńĨĺƢŒĬŏĕĨĶƟŀĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0551ȮȮĝĸīňĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0552ȮȮĔŅĶĔĶŃěŅĵĕŀĚıŊĝŐĸŃĽńĨĺƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0553ȮȮıńĬīŋƢœĴƟĬŘŜŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0554ȮȮĬŇŏĺĻĺŇĪĵŅĕŀĚŐĴĸĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0555ȮȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĮĶŃĝŅĔĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0556ȮȮĬŇŏĺĻĺŇĪĵŅĕŀĚĔĸŋƞĴĽŇŗĚĴňĝňĺŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0557ȮȮĺŇĺńĥĬŅĔŅĶĕŀĚĽŇŗĚĴňĝňĺŇĨĨŅĴĽĳŅıĳŌĴŇĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃėĺŅĴľĸŅĔľĸŅĵŒĬŏĕĨĶƟŀĬ ȮȮ 
0.056/ȮȮĽĶňĶĺŇĪĵŅĕŀĚĵŅĔŜŅěńħĺńĝıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0560ȮȮĔŅĶĸŜŅŏĸňĵĚŒĬıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0561ȮȮıķĨŇĔĶĶĴĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0566ȮȮĬŇŏĺĻĺŇĪĵŅĕŀĚıĵŅīŇŏŁĸĴŇĬĪƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.06.0ȮȮŐĴĸĚĬŘŜŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.06.1ȮȮıĵŅīŇŒĭœĴƟĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.06.2ȮȮıĵŅīŇĨńĺĨŊħĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.06.5ȮȮĔŅĶĽŊŗŀĽŅĶħƟĺĵŏĽňĵĚŒĬĬĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0610ȮȮıńĬīŋĻŅĽĨĶƢĕńŘĬĽŌĚĕŀĚĵňĽĨƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0611ȮȮĽĩŇĨŇĺŇěńĵĪŅĚĝňĺĳŅı ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.062.ȮȮĽĶňĶĺŇĪĵŅĕŀĚıĵŅīŇŏŁĸĴŇĬĪƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.062/ȮȮĽĶňĶĺŇĪĵŅĕŀĚŏĴŐĪĭŀĸŇĞŉĴĕŀĚıŊĝ ȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0621ȮȮĺŇĪĵŅœĴƟįĸĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0622ȮȮĽŅĶĮĶŃĔŀĭĪŋĨŇĵĳŌĴŇŒĬıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0625ȮȮĔŅĶŏĨŇĭőĨŐĸŃŏĴĨŅĴŀĶƢőĲĞŇĽĕŀĚŐĴĸĚ ȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0626ȮȮŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟ ȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0627ȮȮĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃĔŅĶĴňŀŅĵŋĕŀĚıŊĝ ȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
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0.063/ȮȮĽńĦģŅĬĺŇĪĵŅŏĮĶňĵĭŏĪňĵĭĕŀĚěŇĴőĬĽŏĮƕĶƢĴ ȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.064/ȮȮŀĬŋĔĶĴĺŇīŅĬŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚıŊĝħŀĔ ȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.065/ȮȮĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭŐĸŃĔŅĶĮĶŃŏĴŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴŏĽňŗĵĚĕŀĚĽĳŅĺŃŐĺħĸƟŀĴ   
0.0651ȮȮĔŅĶŀĬŋĶńĔļƢĽńĨĺƢĮƙŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0653ȮȮĬŇŏĺĻĺŇĪĵŅĕŀĚħŇĬŒĬŏĕĨĶƟŀĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0654ȮȮĽŅľĶƞŅĵĺŇĪĵŅĕńŘĬĽŌĚȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0661ȮȮĝňĺĺŇĪĵŅĽńĚėĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
0.0662ȮȮıķĨŇĔĶĶĴĺŇĪĵŅŏĝŇĚĺŇŏėĶŅŃľƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
202887  ĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭĪŅĚĝňĺĳŅıŐĸŃĔŅĶěńħĔŅĶ      2ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮĽŜŅľĶńĭĶŃĭĭĬŇŏĺĻŏĕĨĶƟŀĬ  
202888  ĮĢŇĭńĨŇĔŅĶħƟŅĬŏĪėĬŇėĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭ            2ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮĪŅĚĝňĺĳŅıĕŀĚĽŇŗĚŐĺħĸƟŀĴ  
202889  ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĝňĺĺŇĪĵŅ                         3ȮľĬƞĺĵĔŇĨ 
1.2ȮȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮœĴƞŏĔŇĬȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
  1.2.1ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
  1.2.2ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞŏĔŇĬȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
ŒľƟŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĝňĺĺŇĪĵŅőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢ
ĪňŗĮĶŉĔļŅ 
2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮ œĴƞĴň 
ȮȮĕ,ȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   36ȮľĬƞĺĵĔŇĨ 
ȮȮė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮȮȮȮȮ 
    1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮ-ȮĳŅļŅŀńĚĔķļ 
    2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮŏľĴŊŀĬŏħŇĴ 
ȮȮĚ,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
    1. ĬńĔĻŉĔļŅĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĕŀĚĝńŘĬĮƖ
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ĪňŗȮ1 
   2. ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮĨƟŀĚĪŜŅĔŅĶĽŀĭ
ĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔľĸńĚěŅĔĔŅĶőŀĬȮ 
   3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬŒľƟĪŜŅĔŅĶĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮĳŅĵŒĬȮ1ȮĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇĩńħœĮȮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
   4. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬľĶŊŀ
ĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶŒĬ
ĶŃħńĭĬŅĬŅĝŅĨŇŐĸŃĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴ 
ĔĸńŗĬĔĶŀĚȮ&peer review) ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮőħĵĴň
ĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚ 
ľĴŅĵŏľĨŋȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&202...) 
ȮȮĜ,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮœĴƞĴň 
ȮȮȮȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ48  ľĬƞĺĵĔŇĨ 
 



130 
 

ľĸńĔĽŌĨĶȮŐĭĭȮ2.2 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶňȮŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŐĸŃĪŜŅħŋļġňĬŇıĬīƢ 
 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ŐĭĭȮ0,2 ĽŜŅľĶńĭįŌƟĴňėŋĦĺŋĥŇĮĶŇĠĠŅĨĶň 
ĝŊŗŀľĸńĔĽŌĨĶ 
&ĳŅļŅœĪĵ'ȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ 
&ĳŅļŅŀńĚĔķļ'ȮDoctor of Philosophy Program in Biology 
ĝŊŗŀĮĶŇĠĠŅ 
&ĳŅļŅœĪĵ'ȮĝŊŗŀŏĨŖĴȮĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ĝňĺĺŇĪĵŅ' 
&ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀŏĨŖĴȮDoctor of Philosophy (Biology) 
&ĳŅļŅœĪĵ'ȮĝŊŗŀĵƞŀȮĮĶ,ħ,Ȯ&ĝňĺĺŇĪĵŅ' 
&ĳŅļŅŀńĚĔķļ'ȮĝŊŗŀĵƞŀȮPh.D. (Biology) 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ02ȮľĬƞĺĵĔŇĨ 
/,ȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ02ȮľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮ/,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ/6ȮľĬƞĺĵĔŇĨ 
ȮȮ/,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮ0.0611ȮĽĩŇĨŇĺŇěńĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮ0.067.ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮ0.0670ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮ0.0671ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨȮ 
1.1.2ȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ12ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬ
ĺŇĝŅħńĚĨƞŀœĮĬňŘȮŐĸŃĔĶŃĭĺĬĺŇĝŅȮĺ,ĝĺ,,,&202...) ĪňŗŏĮƕħŏıŇŗĴĬŀĔŏľĬŊŀěŅĔĬňŘőħĵėĺŅĴ
ŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
202701  őıĶőĪĞńĺĺŇĪĵŅ                                         3ȮľĬƞĺĵĔŇĨ 

ĵĔŏĸŇĔ  ŏĬŊŗŀĚěŅĔĴňįŌƟŏĕƟŅĴŅĻŉĔļŅĬƟŀĵȮŏıĶŅŃĬńĔĻŉĔļŅĽƞĺĬŒľĠƞĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅěŅĔĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĞŉŗĚĴňıŊŘĬģŅĬěŅĔĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮ
ŏıňĵĚıŀĪňŗěŃŏĬƟĬĔŅĶĪŜŅĺŇěńĵŏıňĵĚŀĵƞŅĚŏħňĵĺȮ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
202712 ŏĪėĬŇėŏėĴňĕŀĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏėĴňĕŀĚŏĞĸĸƢ                 3ȮľĬƞĺĵĔŇĨ 
202716 ĽŅĶĽńĚŏėĶŅŃľƢĪňŗŒĝƟėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
202718 ĨƞŀĴœĶƟĪƞŀĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸ                            3ȮľĬƞĺĵĔŇĨ 
202723 ĺŇĽŅĺŇĪĵŅĕŀĚıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    3ȮľĬƞĺĵĔŇĨ 
202724 ŏĪėĬŇėĨƞŅĚŕȮŏĔňŗĵĺĔńĭĺŇĽŅĺŇĪĵŅĕŀĚıŊĝ               3ȮľĬƞĺĵĔŇĨ 
202725 ĔŅĶĩƞŅĵĪŀħĺŇĽŅĕŀĚıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3ȮľĬƞĺĵĔŇĨ 
202731 ıńĬīŋĻŅĽĨĶƢĶŃħńĭŏĞĸĸƢ                            3ȮľĬƞĺĵĔŇĨ 
202733 ıńĬīŋĔĶĶĴĬŀĔĬŇĺŏėĸňĵĽ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3ȮľĬƞĺĵĔŇĨ 
202734 ıńĬīŋĻŅĽĨĶƢŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢ ȮȮȮȮȮȮȮȮȮȮȮȮ  3ȮľĬƞĺĵĔŇĨ 
202735 ıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶ                                         3ȮľĬƞĺĵĔŇĨ 
202736 ĝňĺĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸ                            3ȮľĬƞĺĵĔŇĨ 
202737 ıńĬīŋĻŅĽĨĶƢĭŌĶĦŅĔŅĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
202738 ĝňĺőĴŏĸĔŋĸħƟŅĬıŊĝ                                         3ȮľĬƞĺĵĔŇĨ 
202741 ŏĴŐĪĭŀĸŇĞŉĴĕŀĚŐĶƞīŅĨŋŀŅľŅĶŒĬıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮ  3ȮľĬƞĺĵĔŇĨ 
202742 ĨƞŀĴœĶƟĪƞŀĺŇĪĵŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    3ȮľĬƞĺĵĔŇĨ 
202743 ĽĶňĶĺŇĪĵŅĕŀĚĔŅĶĽŊĭıńĬīŋƢ                            3ȮľĬƞĺĵĔŇĨ 
202744 ŏĴŐĪĭŀĸŇĞŉĴĕŀĚıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                3ȮľĬƞĺĵĔŇĨ 
202745 ĔŅĶŏĔŇħĶŌĮĽńĦģŅĬĕŀĚıŊĝ                            3ȮľĬƞĺĵĔŇĨ 
202746 ĔŅĶŏĔŇħĶŌĮĽńĦģŅĬĕŀĚıŊĝĝńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮ               3ȮľĬƞĺĵĔŇĨ 
202748 ĽĶňĶĺŇĪĵŅĕŀĚıŊĝľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ ȮȮȮȮȮȮȮȮȮȮȮȮ  3ȮľĬƞĺĵĔŇĨ 
202749 ĽĶňĶĺŇĪĵŅĔŅĶŏěĶŇĠ                                         3ȮľĬƞĺĵĔŇĨ 
202755 ĽńĦģŅĬĺŇĪĵŅŏĮĶňĵĭŏĪňĵĭĕŀĚıŊĝĴňĪƞŀĸŜŅŏĸňĵĚ  3ȮľĬƞĺĵĔŇĨ 
202759 ĔŅĶĻŉĔļŅŀŇĽĶŃĽŜŅľĶńĭĬńĔĻŉĔļŅĭńĦĤŇĨĻŉĔļŅ  3ȮľĬƞĺĵĔŇĨ 
202761 ŀĬŋĔĶĴĺŇīŅĬŐĸŃĔŅĶĺŇĺńĥĬŅĔŅĶ              3ȮľĬƞĺĵĔŇĨ 
202762 ŏėőĴŐĪĔőĞőĬĴňĕŀĚıŊĝ Ȯ                         3ȮľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
202763 œĭĶőŀőĸĵňĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3ȮľĬƞĺĵĔŇĨ 
202764ȮȮŀĬŋĔĶĴĺŇīŅĬĕŀĚıĵŅīŇŏŁĸĴŇĬĪƢȮȮȮ                        3ȮľĬƞĺĵĔŇĨ 
202765 ŀĬŋĔĶĴĺŇīŅĬĕŀĚįĸŐĸŃŏĴĸŖħ                          3ȮľĬƞĺĵĔŇĨ 
202761 ŀĬŋĔĶĴĺŇīŅĬŐĸŃĔŅĶĺŇĺńĥĬŅĔŅĶ             3ȮľĬƞĺĵĔŇĨ 
202770 ĬŇŏĺĻĺŇĪĵŅĕŀĚıŊĝŒĬŏĕĨĶƟŀĬ                          3ȮľĬƞĺĵĔŇĨ 
202772 ĬŇŏĺĻĺŇĪĵŅĕŀĚĽńĨĺƢŒĬŏĕĨĶƟŀĬ ȮȮȮȮȮȮȮȮȮȮȮȮ             3ȮľĬƞĺĵĔŇĨ 
202773 ĝĸīňĺŇĪĵŅ                                                    3ȮľĬƞĺĵĔŇĨ 
202774 ĔŅĶĔĶŃěŅĵĕŀĚıŊĝŐĸŃĽńĨĺƢ                          3ȮľĬƞĺĵĔŇĨ 
202775 ıńĬīŋƢœĴƟĬŘŜŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              3ȮľĬƞĺĵĔŇĨ 
202776 ĬŇŏĺĻĺŇĪĵŅĕŀĚŐĴĸĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                3ȮľĬƞĺĵĔŇĨ 
202777 ĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĮĶŃĝŅĔĶ                            3ȮľĬƞĺĵĔŇĨ 
202778 ĬŇŏĺĻĺŇĪĵŅĕŀĚĔĸŋƞĴĽŇŗĚĴňĝňĺŇĨ                            3ȮľĬƞĺĵĔŇĨ 
202779 ĺŇĺńĥĬŅĔŅĶĕŀĚĽŇŗĚĴňĝňĺŇĨĨŅĴĽĳŅıĳŌĴŇĻŅĽĨĶƢ            3ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃėĺŅĴľĸŅĔľĸŅĵŒĬŏĕĨĶƟŀĬ  
202781 ĽĶňĶĺŇĪĵŅĕŀĚĵŅĔŜŅěńħĺńĝıŊĝ                            3ȮľĬƞĺĵĔŇĨ 
202782 ĔŅĶĸŜŅŏĸňĵĚŒĬıŊĝ                                         3ȮľĬƞĺĵĔŇĨ 
202788 ĬŇŏĺĻĺŇĪĵŅĕŀĚıĵŅīŇŏŁĸĴŇĬĪƢ                            3ȮľĬƞĺĵĔŇĨ 
202802 ȮŐĴĸĚĬŘŜŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
202803 ıĵŅīŇŒĭœĴƟĕńŘĬĽŌĚ                                               3 ľĬƞĺĵĔŇĨ 
202804  ıĵŅīŇĨńĺĨŊħĕńŘĬĽŌĚ                                             3 ľĬƞĺĵĔŇĨ 
202807  ĔŅĶĽŊŗŀĽŅĶħƟĺĵŏĽňĵĚŒĬĬĔ                                   3 ľĬƞĺĵĔŇĨ 
202832 ıńĬīŋĻŅĽĨĶƢĕńŘĬĽŌĚĕŀĚĵňĽĨƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3ȮľĬƞĺĵĔŇĨ 
202840 ĽĶňĶĺŇĪĵŅĕŀĚıĵŅīŇŏŁĸĴŇĬĪƢ                           3ȮľĬƞĺĵĔŇĨ 
202841 ĽĶňĶĺŇĪĵŅĕŀĚŏĴŐĪĭŀĸŇĞŉĴĕŀĚıŊĝ              3ȮľĬƞĺĵĔŇĨ 
202843 ĺŇĪĵŅœĴƟįĸĕńŘĬĽŌĚ                                        3ȮľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
202844 ĽŅĶĮĶŃĔŀĭĪŋĨŇĵĳŌĴŇŒĬıŊĝ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   3ȮľĬƞĺĵĔŇĨ 
202847 ĔŅĶŏĨŇĭőĨŐĸŃŏĴĨŅĴŀĶƢőĲĞŇĽĕŀĚŐĴĸĚ ȮȮȮȮȮȮȮȮȮȮȮ  3ȮľĬƞĺĵĔŇĨ 
202848 ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟ              3ȮľĬƞĺĵĔŇĨ 
202849 ĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃĔŅĶĴňŀŅĵŋĕŀĚıŊĝ              3ȮľĬƞĺĵĔŇĨ 
202851 ĽńĦģŅĬĺŇĪĵŅŏĮĶňĵĭŏĪňĵĭĕŀĚěŇĴőĬĽŏĮƕĶƢĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
202861 ŀĬŋĔĶĴĺŇīŅĬŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚıŊĝħŀĔ              3ȮľĬƞĺĵĔŇĨ 
202871 ĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭŐĸŃĔŅĶĮĶŃŏĴŇĬ                     2 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴŏĽňŗĵĚĕŀĚĽĳŅĺŃŐĺħĸƟŀĴ  
202873 ĔŅĶŀĬŋĶńĔļƢĽńĨĺƢĮƙŅ                                            3 ľĬƞĺĵĔŇĨ 
202875 ȮĬŇŏĺĻĺŇĪĵŅĕŀĚħŇĬŒĬŏĕĨĶƟŀĬ                           3ȮľĬƞĺĵĔŇĨ 
202876 ȮĽŅľĶƞŅĵĺŇĪĵŅĕńŘĬĽŌĚȮ                                        3ȮľĬƞĺĵĔŇĨ 
202883 ȮĝňĺĺŇĪĵŅĽńĚėĴ                                        3ȮľĬƞĺĵĔŇĨ 
202884 ıķĨŇĔĶĶĴĺŇĪĵŅŏĝŇĚĺŇŏėĶŅŃľƢ                           3ȮľĬƞĺĵĔŇĨ 
202887 ĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭĪŅĚĝňĺĳŅıŐĸŃ                    2ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶěńħĔŅĶĽŜŅľĶńĭĶŃĭĭĬŇŏĺĻŏĕĨĶƟŀĬ  
202888 ĮĢŇĭńĨŇĔŅĶħƟŅĬŏĪėĬŇėĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭ             2 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĪŅĚĝňĺĳŅıĕŀĚĽŇŗĚŐĺħĸƟŀĴ  
202889 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĝňĺĺŇĪĵŅ                            3ȮľĬƞĺĵĔŇĨ 
1.2ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ&ĩƟŅĴň'ȮœĴƞŏĔŇĬȮȮȮȮȮȮȮȮȮȮ       6ȮľĬƞĺĵĔŇĨ 
 1.2.1ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
 1.2.2ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ&ĩƟŅĴň'ȮȮȮȮȮȮœĴƞŏĔŇĬȮ 6ȮľĬƞĺĵĔŇĨ 
ŒľƟŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĝňĺĺŇĪĵŅőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢ
ĪňŗĮĶŉĔļŅȮȮ 
2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏľĴŊŀĬŏħŇĴ 
ȮȮȮȮĕ,ȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮ&202898)                            48ȮľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,Ȯ2555) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ2561) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ȮȮȮȮė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
        1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮĳŅļŅŀńĚĔķļ 
        2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏľĴŊŀĬŏħŇĴ 
    Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
       1. ĬńĔĻŉĔļŅĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĕŀĚĝńŘĬ
ĮƖĪňŗȮ1 
       2. ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮĨƟŀĚĪŜŅĔŅĶ
ĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔľĸńĚěŅĔĔŅĶőŀĬȮ 
       3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬŒľƟĪŜŅĔŅĶĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮĳŅĵŒĬȮ1ȮĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇĩńħœĮȮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
      4. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬ
ľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚ
ĺŇĝŅĔŅĶĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review) ĔƞŀĬĔŅĶĨňıŇĴıƢȮ
ŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮěŜŅĬĺĬȮ2ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŏĮƦĬĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěŜŅĬĺĬ
ŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚ 
ľĴŅĵŏľĨŋȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮ&202...) 
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5.ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ŐĭĭȮ1.1ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ ŏĬƟĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ1 ĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                     ľĬƞĺĵĔŇĨȮ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨȮ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮ  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮ  
ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

 
ȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                    ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ľĬƞĺĵĔŇĨ 
202898 ȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ                    9 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

202898 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢ                        9 
ěńħĽńĴĴĬŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              ȮȮ- 202891   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1         - 
 ĶĺĴ                                             9  ĶĺĴ                                          9 

ĮƖĪňŗȮ2 ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                               ȮȮ   ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                             ȮȮľĬƞĺĵĔŇĨ 
202898           ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ             10 202898                ħŋļġňĬŇıĬīƢ                     10 
ěńħĽńĴĴĬŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         ȮȮ   - 202892   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2        - 
 ĶĺĴ                                          10  ĶĺĴ                                        10 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                           ȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                         ľĬƞĺĵĔŇĨ 
202898 ȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ             10 202898 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢ                     10 
ěńħĽńĴĴĬŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        ȮȮȮ  - 202893   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3        - 
 ĶĺĴ                                         Ȯ10  ĶĺĴ                                        10 

ĮƖĪňŗȮ1 ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                  ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                              ľĬƞĺĵĔŇĨ 
202898 ȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ           10 202898 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢ                      10 
 ĶĺĴ                                          10  ĶĺĴ                                         10 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                              ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                              ľĬƞĺĵĔŇĨ 
202898 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ         9 202898 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢ                        9 
ĽŀĭĺŇĪĵŅĬŇıĬīƢ 
           ĶĺĴȮȮȮȮ          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ9 

ĽŀĭħŋļġňĬŇıĬīƢ 
           ĶĺĴȮȮȮȮ          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ9 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ48ȮȮľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ48ȮȮľĬƞĺĵĔŇĨ 
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ŐĭĭȮ1.2 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň ŏĬƟĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢŏıňĵĚŀĵƞŅĚŏħňĵĺ 

ŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ1 ĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                   ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮ 
ȮȮ  

ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮ 
ȮȮ  ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  
ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĽŀĭĺńħėŋĦĽĴĭńĨŇ ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮĶĺĴ ȮȮȮȮ+ 
 ĶĺĴ ȮȮȮȮ+ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ȮľĬƞĺĵĔŇĨ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                 ľĬƞĺĵĔŇĨ ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

 202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ           9    202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢ         ȮȮȮȮ9 
ěńħĽńĴĴĬŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       ȮȮȮ    ȮȮȮȮȮȮȮȮȮȮȮȮ
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          - 

202891   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1          - 
 ĶĺĴ Ȯ ȮȮȮ9  ĶĺĴ     7 

ĮƖĪňŗȮ2 ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                ľĬƞĺĵĔŇĨ 
202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ          11 202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢ                   11    
 ĶĺĴ ȮȮ  11  ĶĺĴ                                      11 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ľĬƞĺĵĔŇĨ 
202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ         11 202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢ                   11    
ěńħĽńĴĴĬŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       ȮȮȮ    ȮȮȮȮȮȮȮȮȮȮȮȮ
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ- 

202892   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2       - 
 ĶĺĴ ȮȮȮ 11  ĶĺĴ                                      11 

ĮƖĪňŗȮ1 ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨ 
202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ          12 202897 ȮȮȮȮȮȮȮȮȮȮȮȮ   ħŋļġňĬŇıĬīƢ                   12 
 ĶĺĴ   Ȯ ȮȮȮ                                    12  ĶĺĴ                                      12  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                ľĬƞĺĵĔŇĨ 
202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ          11    202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢ                   11 
ěńħĽńĴĴĬŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       ȮȮȮ    ȮȮȮȮȮȮȮȮ                                              
- 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

202893   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3       - 
                  ĶĺĴ     11  ĶĺĴ                                      11 

ĮƖĪňŗȮ2 ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                               ľĬƞĺĵĔŇĨ 
202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ          9     202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢ                     9 
 ĶĺĴ ȮȮȮ  9  ĶĺĴ  9 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                         ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 

0.0675ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮ7 
ĽŀĭĺŇĪĵŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ ȮȮȮȮȮ7 
 

202897 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢ                     9 
ĽŀĭħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 

ȮȮȮ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ50ȮȮľĬƞĺĵĔŇĨ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ50ȮȮľĬƞĺĵĔŇĨ 
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ŐĭĭȮ2.1ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ ŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŐĸŃĪŜŅħŋļġňĬŇıĬīƢ 
ŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

ĮƖĪňŗȮ1  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                     ľĬƞĺĵĔŇĨȮ -ĵĔŏĸŇĔ- 
ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ  
202890  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1              1  
ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       6  
ȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                    ľĬƞĺĵĔŇĨ  
202892 ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2              1  
ĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ(ĩƟŅĴň'ȮľĶŊŀȮȮ 
ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          3 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ 

 

 ĶĺĴ                                              4  
ĮƖĪňŗȮ2  

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                               ȮȮ   ľĬƞĺĵĔŇĨ  
202893 ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3              1  
202899  ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9  
 ĶĺĴ                                             10  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                           ȮȮľĬƞĺĵĔŇĨ  
202899  ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9  
 ĶĺĴ                                         Ȯ    9  

ĮƖĪňŗȮ1  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                  ľĬƞĺĵĔŇĨ  
202899  ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9  

ĶĺĴȮȮȮȮȮ                                         Ȯ    9  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                              ľĬƞĺĵĔŇĨ  
202899  ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9  
 ĶĺĴ                                         Ȯ    9  
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ48ȮȮľĬƞĺĵĔŇĨ  
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ŐĭĭȮ2.2ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň ŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŐĸŃĪŜŅħŋļġňĬŇıĬīƢ 
 

ŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĮƖĪňŗȮ1 ĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                   ȮľĬƞĺĵĔŇĨ -ĵĔŏĸŇĔ- 
 ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļ 

 
 

202833  ĽĩŇĨŇĺŇěńĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  
ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1  
ĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ(ĩƟŅĴň'ȮľĶŊŀȮȮ 
ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           3 
 
 
 
ĺŇĝ 

 

ȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                 ľĬƞĺĵĔŇĨ  
ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        6  
ĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ(ĩƟŅĴň'ȮľĶŊŀȮȮ 
ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           3 
 

 

ĽŀĭĺńħėŋĦĽĴĭńĨŇ  
ŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ  
 ĶĺĴ Ȯ ȮȮȮȮȮ9  

ĮƖĪňŗȮ2  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨ  
202890  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1  
ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
 

 
202898ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9  
             ĶĺĴ Ȯ ȮȮȮ13  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                 ľĬƞĺĵĔŇĨ  
202892  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1  
202898 ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ                       12  
 ĶĺĴ ȮȮȮ  13  

ĮƖĪňŗȮ1  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨ  
202893  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚĝňĺĺŇĪĵŅȮ3ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
 

 
202898 ȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ                        6 
 

 
 ĶĺĴ   Ȯ ȮȮȮ                                       7              
 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                            ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 

 
202898 ȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ                       9   ȮȮ 
 

 

                  ĶĺĴ        9 
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ŐĭĭȮ2.2ȮĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň ŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŐĸŃĪŜŅħŋļġňĬŇıĬīƢ (Ĩƞŀ' 
ŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

ĮƖĪňŗȮ4 ĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ľĬƞĺĵĔŇĨ  
202898ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ                         6     -ĵĔŏĸŇĔ- 
                  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                 ľĬƞĺĵĔŇĨ  
0.0678ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮ               6 
ĽŀĭĺŇĪĵŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ ȮȮȮȮȮȮ6 

 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ50ȮȮľĬƞĺĵĔŇĨ  
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6. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 
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