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ÄȮĺŇĝŅĝňıȮ 
ÄȮĮĢŇĭńĨŇĔŅĶ 
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 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔȮ2 ĽĩŅĭńĬ 

5.6 ȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅȮ 
ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
RȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
ÄȮŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 

ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 
ÄȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮŐĸŃŏĮƦĬĮĶŇĠĠŅĕŀĚŐĨƞĸŃĽĩŅĭńĬ 
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ÄȮŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 
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0343 
ÁȮĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/.-0343ȮŏĴŊŗŀĺńĬĪňŗȮ07ȮŏħŊŀĬĨŋĸŅėĴȮı,Ļ,0343 

 
7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
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- ĬńĔĺŇěńĵȮĬńĔĺŇĪĵŅĻŅĽĨĶƢȮľĶŊŀĬńĔĺŇĝŅĔŅĶĮĶŃěņľĬƞĺĵĚŅĬĶŅĝĔŅĶȮľĶŊŀŒĬĭĶŇļńĪŏŀĔĝĬ 
- ėĶŌȮŀŅěŅĶĵƢ 
- įŌƟĮĶŃĔŀĭĔŅĶ 
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ĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃėĺŅĴĨƟŀĚĔŅĶȮĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
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 ŏĬŊŗŀĚħƟĺĵĵŋĪīĻŅĽĨĶƢĝŅĨŇĶŃĵŃȮ20 ĮƖȮ&ı,Ļ,Ȯ256/+256.'ȮȮĪňŗĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩ
ŒĬĔŅĶŐĕƞĚĕńĬĶŃħńĭĬŅĬŅĝŅĨŇȮĞŉŗĚĴŋƞĚŏĬƟĬĨƞŀĵŀħěŅĔěŋħŏħƞĬĪŅĚĪĶńıĵŅĔĶīĶĶĴĝŅĨŇĪňŗľĸŅĔľĸŅĵȮőħĵĮĶŃĵŋĔĨƢ
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ěņŏĮƦĬŒĬĻĨĺĶĶļĪňŗȮ0/ȮĴňĪńĔļŃĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļȮȮĴňĬŇĽńĵĶńĔĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ
ĨĸŀħĝňĺŇĨȮĽŌƞĔŅĶŏĮƦĬėĬœĪĵĪňŗĴňĪńĔļŃĽŌĚȮŏĮƦĬĬĺńĨĔĶȮĬńĔėŇħȮįŌƟĮĶŃĔŀĭĔŅĶȮħńĚĬńŘĬľĸńĔĽŌĨĶěŉĚœħƟĴŋƞĚŏĬƟĬĔŅĶ
ĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟěŋĸŇĬĪĶňĵƢȮěŅĔģŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĪĶńıĵŅĔĶěŋĸŇĬĪĶňĵƢȮŐĸŃĽĶƟŅĚ
ĭńĦĤŇĨĪňŗĴňėŋĦĸńĔļĦŃĪňŗĽŀħėĸƟŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶħńĚĔĸƞŅĺ 
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 +ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ/5ȮĕƟŀȮĕŀĚ SDGs 

 ŏĬŊŗŀĚħƟĺĵľĸńĔĽŌĨĶĴŋƞĚŏĬƟĬŒĬĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪĶńıĵŅĔĶěŋĸŇĬĪĶňĵƢȮŒĬħƟŅĬĨƞŅĚȮ
ŕȮĪńŘĚĪŅĚħƟŅĬŀŅľŅĶȮŏĔļĨĶȮĔŅĶŐıĪĵƢȮĽŇŗĚŐĺħĸƟŀĴȮıĸńĚĚŅĬĪħŐĪĬȮěŉĚĽŀħėĸƟŀĚĔńĭȮSDG ŒĬĮĶŃŏħŖĬȮZero 
Hunger ĕěńħėĺŅĴľŇĺőľĵȮĭĶĶĸŋėĺŅĴĴńŗĬėĚĪŅĚŀŅľŅĶȮĽƞĚŏĽĶŇĴŏĔļĨĶĔĶĶĴŀĵƞŅĚĵńŗĚĵŊĬȮGood Health and 
well+being ĶńĭĶŀĚĔŅĶĴňĽŋĕĳŅıȮŐĸŃėĺŅĴŏĮƦĬŀĵŌƞĪňŗħňĕŀĚĪŋĔėĬĪŋĔĝƞĺĚŀŅĵŋȮAffordable and Clean Energy 
ĶńĭĶŀĚĔŅĶĴňıĸńĚĚŅĬȮĪňŗĪŋĔėĬŏĕƟŅĩŉĚœħƟȮŏĝŊŗŀĩŊŀœħƟĵńŗĚĵŊĬȮĪńĬĽĴńĵȮŐĸŃ Decent Work and Economic Growth 
ĽƞĚŏĽĶŇĴĔŅĶŏĨŇĭőĨĪŅĚŏĻĶļģĔŇěĪňŗĨƞŀŏĬŊŗŀĚėĶŀĭėĸŋĴŐĸŃĵńŗĚĵŊĬĔŅĶěƟŅĚĚŅĬĪňŗĴňėŋĦėƞŅȮŐĸŃħƟĺĵŏĮƦĬľĸńĔĽŌĨĶ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅěŉĚĽŀħėĸƟŀĚĔńĭȮSDG ŒĬħƟŅĬȮQuality Education ĶńĭĶŀĚĔŅĶĻŉĔļŅĪňŗŏĪƞŅŏĪňĵĴŐĸŃĪńŗĺĩŉĚȮ
ĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĔƞĪŋĔėĬ 

 +ĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵ 

 ěŅĔĵŋĪīĻŅĽĨĶƢĔŅĶĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĶŃĵŃȮ2ȮĮƖȮ&ı,Ļ,Ȯ0340Ȯ+Ȯ0343'ȮĪňŗĴňȮĵŋĪīĻŅĽĨĶƢŏĝŇĚ
ĶŋĔȮ3 ħƟŅĬȮœħƟŐĔƞȮĔŅĶıńĥĬŅĬĺńĨĔĶĶĴħƟŅĬĽŇŗĚŐĺħĸƟŀĴŐĸŃıĸńĚĚŅĬȮĬĺńĨĔĶĶĴħƟŅĬŀŅľŅĶŐĸŃĽŋĕĳŅıȮŐĸŃĔŅĶ
ħŌŐĸįŌƟĽŌĚŀŅĵŋȮŐĸŃȮȮĸƟŅĬĬŅĽĶƟŅĚĽĶĶėƢȮĶĺĴĪńŘĚȮĵŋĪīĻŅĽĨĶƢįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮėŋĦĳŅıŐĸŃĴňĪńĔļŃĔŅĶ
ŏĮƦĬıĸŏĴŊŀĚőĸĔȮŐĸŃȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴĪňŗĨŀĭőěĪĵƢĽņėńĠĕŀĚĮĶŃŏĪĻȮĝŋĴĝĬŐĸŃĪƟŀĚĩŇŗĬȮŐĸŃĽŀħėĸƟŀĚĔńĭ
ŐįĬıńĥĬŅĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĶŃĵŃĪňŗȮ13 (ı,Ļ,Ȯ2566-2570) őħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚȮSO1 : ĽĶŅĚ
ĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħŅĬĬĺńĨĔĶĶĴŏĻĶļģĔŇěģŅĬĝňĺĳŅıȮ&Biopolis Platform) ŐĸŃȮSO5   : ĽĶŅĚĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬħŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&Research and Innovation Platform)ȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶńĝĠŅĕŀĚ
ľĸńĔĽŌĨĶĪňŗĨƟŀĚĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞħƟŅĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪĶńıĵŅĔĶěŋĸŇĬĪĶňĵƢŒĬĪƟŀĚĩŇŗĬȮĪńŘĚ
ŒĬĪŅĚħƟŅĬŀŅľŅĶȮŏĔļĨĶȮĔŅĶŐıĪĵƢȮĽŇŗĚŐĺħĸƟŀĴȮıĸńĚĚŅĬĪħŐĪĬȮĶĺĴĩŉĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟ
ĳŅļŅŀńĚĔķļȮĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮȮĞŉŗĚĽŅĴŅĶĩĨŀĭĽĬŀĚĨƞŀĵŋĪīĻŅĽĨĶƢĕŀĚĴľŅĺŇĪĵŅĸńĵ
ŒĬħƟŅĬĪňŗĔĸƞŅĺĴŅŐĸƟĺœħƟŏĮƦĬŀĵƞŅĚħň 

  +ȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
 ěŅĔĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĭńĦĤŇĨőħĵĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴŀŀĬœĸĬƢȮŒľƟŐĔƞȮĔĸŋƞĴįŌƟŒĝƟĭńĦĤŇĨěŅĔĽƞĺĬĚŅĬ
ĳŅėĺŇĝŅĔŅĶȮĳŅėĽńĚėĴȮŐĸŃĳŅėŀŋĨĽŅľĔĶĶĴȮěņĬĺĬĶĺĴȮ20 ľĬƞĺĵĚŅĬȮıĭįŌƟĨŀĭŐĭĭĽņĶĺěȮ10 ľĬƞĺĵĚŅĬȮ
ėŇħŏĮƦĬĶƟŀĵĸŃȮ50ȮıĭȮ2ȮľĬƞĺĵĚŅĬěŅĔĳŅėĺŇĝŅĔŅĶŐĸŃĳŅėŀŋĨĽŅľĔĶĶĴȮėŇħŏĮƦĬĶƟŀĵĸŃȮ20 ěŅĔįŌƟĨŀĭŐĭĭ
ĽņĶĺěȮĨƟŀĚĔŅĶĭńĦĤŇĨĪňŗĴňėĺŅĴĝņĬŅĠĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮľĬƞĺĵĚŅĬĸŃȮ/ȮĶŅĵȮőħĵ
ĴňėĺŅĴĨƟŀĚĔŅĶĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴĝņĬŅĠĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅŀŅľŅĶȮ ěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽņŀŅĚȮěŋĸĝňĺĺŇĪĵŅ
ĔŅĶŐıĪĵƢȮěŋĸĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴȮ ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴȮŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıħƟŅĬěŋĸŇĬĪĶňĵƢȮ
őħĵŏĬƟĬőěĪĵƢĺŇěńĵĪŅĚħƟŅĬȮĬĺĨĔĶĶĴŀŅľŅĶŏıŊŗŀŀĬŅėĨȮĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮŐĸŃȮĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢ
ŒľĴƞȮ 
 +ȮėĺŅĴĨƟŀĚĔŅĶĕŀĚĬńĔĻŉĔļŅ 

 ěŅĔĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚĬńĔĻŉĔļŅıĭĺƞŅĽƞĺĬŒľĠƞĴňėĺŅĴŏľŖĬŏĔňŗĵĺĔńĭĔŅĶĕŅħŐėĸĬĽŇŗĚ
ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮľĸŅĵĽƞĺĬȮŏĝƞĬȮĽńħĽƞĺĬĕŀĚľƟŀĚıńĔĬńĔĻŉĔļŅĽņľĶńĭĔŅĶĪņĚŅĬŏŀĔĽŅĶĵńĚĴňėƞŀĬĕƟŅĚĬƟŀĵȮ
ıŊŘĬĪňŗŒĬĔŅĶĪņŐĸĮȮŐĸŃŏėĶŊŗŀĚĴŊŀĵńĚœĴƞŏıňĵĚıŀĨƞŀėĺŅĴĨƟŀĚĔŅĶȮŐĸŃėĺĶĴňĔŅĶĬņŏĕƟŅŏėĶŊŗŀĚĴŊŀĪŅĚ
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ĺŇĪĵŅĻŅĽĨĶƢĪňŗĴňėĺŅĴĪńĬĽĴńĵŏĕƟŅĴŅŐĪĬĪňŗŏėĶŊŗŀĚĴŊŀĭŅĚŀĵƞŅĚĪňŗĝņĶŋħľĶŊŀœĴƞĽŅĴŅĶĩĞƞŀĴœħƟȮĪńŘĚĬňŘėĺĶĴňĔŅĶ
ěńħĽĶĶĚĭĮĶŃĴŅĦĔŅĶĭņĶŋĚĶńĔļŅŐĸŃĞƞŀĴŐĞĴŏėĶŊŗŀĚĴŊŀŒľƟŏľĴŅŃĽĴĨƞŀĔŅĶŒĝƟĚŅĬŐĸŃĮĶŇĴŅĦĬńĔĻŉĔļŅȮĞŉŗĚŒĬ
ĽƞĺĬĬňŘľĸńĔĽŌĨĶŐĸŃȮĳŅėĺŇĝŅœħƟľŅŐĬĺĪŅĚŐĔƟœĕėŊŀȮĽƞĚėŊĬėĶŋĳńĦĤƢĪňŗŀĵŌƞŒĬĽĳŅıĪňŗœĴƞĽŅĴŅĶĩĞƞŀĴŒĝƟĚŅĬœħƟȮŏıŊŗŀ
ŏıŇŗĴıŊŘĬĪňŗĺƞŅĚȮŐĸŃœħƟĕŀŒľƟĳŅėĺŇĝŅłȮĨńŘĚĚĭĮĶŃĴŅĦĽņľĶńĭĔŅĶĞƞŀĴŐĞĴėĶŋĳńĦĤƢŏıŇŗĴĕŉŘĬȮŐĸŃĪņĔŅĶŏıŇŗĴĔŅĶ
ŀĭĶĴĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀŒľƟŐĔƞĬńĔĻŉĔļŅĭńĦĤŇĨȮŐĸŃěńħĽŀĬĶŅĵĺŇĝŅŏėĶŊŗŀĚĴŊŀŒľƟŐĔƞĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮŏıŊŗŀ
ĸħėĺŅĴŏĽňŗĵĚŒĬĔŅĶĝņĶŋħĕŀĚėĶŋĳńĦĤƢȮĬŀĔěŅĔĬňŘĵńĚœħƟěńħĽĶĶĚĭĮĶŃĴŅĦŏıŊŗŀĽĶƟŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶĔĸŅĚĽņľĶńĭ
ĚŅĬȮBSL IIȮŐĸŃěńħĽĶĶŏėĶŊŗŀĚĴŊŀ-ėĶŋĳńĦĤƢĺŇŏėĶŅŃľƢĕńŘĬıŊŘĬģŅĬŐĸŃĕńŘĬĽŌĚȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĪņĮĢŇĭńĨŇĔŅĶĕŀĚ
ĬńĔĻŉĔļŅȮœħƟŐĔƞȮŏėĶŊŗŀĚȮpreparative HPLCȮŒĬĽƞĺĬĕŀĚŏėĶŊŗŀĚĴŊŀĪňŗĵńĚĕŅħŐėĸĬȮėĦŅěŅĶĵƢŒĬľĸńĔĽŌĨĶœħƟľŅ
ĪŅĚŐĔƟœĕőħĵĔŅĶĪņĺŇěńĵŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶƞĺĴĴŊŀĔńĭľĬƞĺĵĚŅĬĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮĪņŒľƟĽŅĴŅĶĩ
ĽƞĚŏĽĶŇĴŒĬŏĶŊŗŀĚŀŋĮĔĶĦƢĔŅĶĺŇŏėĶŅŃľƢĪňŗĽŅĕŅĺŇĝŅĕŅħŐėĸĬœħƟ 

 
12. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ-ľĸńĔĽŌĨĶŀŊŗĬȮĕŀĚĽĩŅĭńĬ 

12,1 ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬ 
ȮȮȮ+œĴƞĴň+Ȯ 

12.2 ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒľƟľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬ 
ȮȮȮ+œĴƞĴň+ 

12,3 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 
ȮȮȮ+œĴƞĴň+ 
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ľĴĺħĪňŗȮ2Ȯ 
ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

 
1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

1,1 ĮĶńĝĠŅ 
ěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢŏĮƦĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĻŉĔļŅěŋĸŇĬĪĶňĵƢőħĵĔŅĶĮĶŃĵŋĔĨƢŏĪėőĬőĸĵňĽĴńĵŒľĴƞȮĞŉŗĚ

ŏĮƦĬľĸńĔĽŌĨĶĪňŗĴŋƞĚĴńŗĬıńĥĬŅĪĶńıĵŅĔĶĭŋėėĸĪňŗĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚŀŇĽĶŃĭĬģŅĬėĺŅĴľĸŅĔľĸŅĵĕŀĚ
ěŋĸŇĬĪĶňĵƢŏıŊŗŀĭŌĶĦŅĔŅĶĬņœĮĽŌƞĔŅĶŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶŀŋĨĽŅľĔĶĶĴȮĔŅĶŐıĪĵƢȮıĸńĚĚŅĬȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃ-
ľĶŊŀıńĥĬŅįĸŇĨĳńĦĤƢȮŏĮƦĬĔŅĶŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıŒĬĔŅĶŐĕƞĚĕńĬĶŃħńĭĽŅĔĸŐĸŃĔƞŀŒľƟŏĔŇħĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬ 

1,2 ĺńĨĩŋĮĶŃĽĚėƢ 
ȮŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗĴň 
1) ėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮőħĵĽŅĴŅĶĩĽĶƟŅĚĽĶĶėƢŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞȮěńħĔŅĶȮŐĸŃĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟħƟŅĬěŋĸĝňĺĺŇĪĵŅĔńĭĻŅĽĨĶƢŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2) ėĺŅĴŏĮƦĬįŌƟĬņȮĴĬŋļĵĽńĴıńĬīƢħňȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃĴň
ĺŋĥŇĳŅĺŃŒĬĔŅĶĮĶŃĔŀĭĽńĴĴŅĝňıȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĮĶŃŏĪĻĝŅĨŇȮ 

3) ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶȮĩƞŅĵĪŀħėĺŅĴĶŌƟȮŐĸŃŒľƟĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŐĔƞĽŅīŅĶĦŃœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ
ĝńħŏěĬȮŐĸŃŏľĴŅŃĽĴȮ 

 
1.3 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs)  
PLO 1 ĴňėĺŅĴĶŌƟŒĬĻŅĽĨĶƢħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢȮĪńŘĚĪŅĚĪķļġňŐĸŃ

ĮĢŇĭńĨŇȮĶĺĴĪńŘĚĽŅĴŅĶĩĭŌĶĦŅĔŅĶŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
1.1 ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟĕńŘĬĽŌĚĕŀĚĻŅĽĨĶƢĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢœħƟŀĵƞŅĚĸŉĔĞŉŘĚ 

1.2 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢĔńĭ
ĻŅĽĨĶƢŀŊŗĬŏıŊŗŀĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĔƟĮƤĠľŅŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŐĔƟĮƤĠľŅŏĜıŅŃľĬƟŅȮŏıŊŗŀ
ĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŐĸŃ-ľĶŊŀıńĥĬŅįĸŇĨĳńĦĤƢȮ 

1.3 ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėĬŇėĮĢŇĭńĨŇĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅĽņľĶńĭĚŅĬĺŇěńĵœħƟ
ŀĵƞŅĚŏĝňŗĵĺĝŅĠ 

1.4 ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŀĳŇĮĶŅĵĕƟŀĴŌĸěŅĔįĸĔŅĶĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃŏĮƦĬĶŃĭĭȮ 
PLO 2ȮĽŅĴŅĶĩŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĽŊĭėƟĬĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĽŊŗŀĽŅĶȮĬņŏĽĬŀȮŐĸŃŏįĵŐıĶƞįĸĚŅĬ

ĪŅĚĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļȮőħĵŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 
2.1 ĽŅĴŅĶĩŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚ ĽŊĭėƟĬĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĺŇŏėĶŅŃľƢȮŐĸŃĬņĕƟŀĴŌĸ ĴŅ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 

2.2 ĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬŐĸŃĨňıŇĴıƢįĸĚŅĬĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞœħƟĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶ 
2.3 ĽŅĴŅĶĩŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶĬņŏĽĬŀĶŅĵĚŅĬŐĸŃįĸĚŅĬĺŇěńĵŏĮƦĬĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

PLO 3 ĽŅĴŅĶĩĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶ 
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2. ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&Year Learning Outcome: YLOs)  
 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'
ľĸńĔĽŌĨĶ Őĭĭ 1,/  

 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&WJMq' 
/ ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟĕńŘĬĽŌĚĕŀĚĻŅĽĨĶƢĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴľĸŅĔȮ
ľĸŅĵĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢȮĽŅĴŅĶĩėƟĬėĺƟŅȮĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃĺŅĚőėĶĚĶƞŅĚĔŅĶĺŇěńĵœħƟĩŌĔȮ
ĨƟŀĚĨŅĴĺŇīňĺŇěńĵȮ&NJM/*ȮNJM0ȮŐĸŃȮNJM1' 

0 ĬńĔĻŉĔļŅĽŅĴŅĶĩħņŏĬŇĬĔŅĶĺŇěńĵȮŐĔƟĮƤĠľŅĪňŗŏĔŇħĕŉŘĬĶŃľĺƞŅĚĔŅĶĺŇěńĵȮĺŇŏėĶŅŃľƢįĸĔŅĶĺŇěńĵȮ
őħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴȮŐĸŃĬņŏĽĬŀĶŅĵĚŅĬŐĭĭĮŅĔŏĮĸƞŅŏĮƦĬĳŅļŅŀńĚĔķļŒĬŏĝŇĚ
ĺŇĪĵŅĻŅĽĨĶƢőħĵŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ&NJM/*ȮNJM0ȮŐĸŃȮNJM1' 

1 ĬńĔĻŉĔļŅĽŅĴŅĶĩĭŌĶĦŅĔŅĶĽĶƟŅĚĽĶĶėƢŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢȮĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬŐĸŃĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŀĵŌƞŒĬȮ
ģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮĨŅĴľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶȮ
&NJM/*ȮNJM0ȮŐĸŃȮNJM1' 

 
ľĸńĔĽŌĨĶ Őĭĭ 1,2  

 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&WJMq' 
/ ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟĕńŘĬĽŌĚĕŀĚĻŅĽĨĶƢĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴľĸŅĔȮ
ľĸŅĵĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢȮĽŅĴŅĶĩėƟĬėĺƟŅȮĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃĺŅĚőėĶĚĶƞŅĚĔŅĶĺŇěńĵœħƟĩŌĔȮ
ĨƟŀĚĨŅĴĺŇīňĺŇěńĵȮ&NJM/*ȮNJM0ȮŐĸŃȮNJM1' 

0 ĬńĔĻŉĔļŅĽŅĴŅĶĩħņŏĬŇĬĔŅĶĺŇěńĵȮŐĔƟĮƤĠľŅĪňŗŏĔŇħĕŉŘĬĶŃľĺƞŅĚĔŅĶĺŇěńĵȮĺŇŏėĶŅŃľƢįĸĔŅĶĺŇěńĵȮ
őħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴȮ&NJM/*ȮNJM0ȮŐĸŃȮNJM1' 

1 ĬńĔĻŉĔļŅĽŅĴŅĶĩĬņŏĽĬŀĶŅĵĚŅĬŐĭĭĮŅĔŏĮĸƞŅŏĮƦĬĳŅļŅŀńĚĔķļŒĬŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢőħĵŒĝƟĽŊŗŀ
ŐĸŃŏĪėőĬőĸĵňœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ&NJM/*ȮNJM0ȮŐĸŃȮNJM1' 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩĭŌĶĦŅĔŅĶĽĶƟŅĚĽĶĶėƢŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢȮĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬŐĸŃĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŀĵŌƞŒĬȮ
ģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮĨŅĴľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶȮ
&NJM/*ȮNJM0ȮŐĸŃȮNJM1' 
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3. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ-
ĮĶńĭĮĶŋĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ĪŋĔȮ5 ĮƖ 

ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮQA ĕŀĚ
ľĸńĔĽŌĨĶĶĺĴĪŋĔȮ5 ĮƖȮŒĬħƟŅĬėĺŅĴıŉĚ
ıŀŒěĕŀĚįŌƟŒĝƟľĸńĔĽŌĨĶȮ&ĬńĔĻŉĔļŅľĶŊŀ
ĭńĦĤŇĨ'ȮĳŅĺŃĔŅĶœħƟĚŅĬĕŀĚĭńĦĤŇĨȮŐĸŃ
ěņĬĺĬĭĪėĺŅĴĪňŗĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

ÁȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

ÁȮįĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀ
ŏįĵŐıĶƞȮŐĸŃ-ľĶŊŀȮĬĺńĨĔĶĶĴŒĬ
ĶŌĮŐĭĭȮĽŇĪīŇĭńĨĶ 
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ľĴĺħĪňŗȮ3Ȯ 
ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 

 
1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 

1.1 ĶŃĭĭ 
Ã  ĶŃĭĭĶŅĵĮƖ 
R  ĶŃĭĭĪĺŇĳŅė 
ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮŒĝƟĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 
/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ15 ĽńĮħŅľƢ 

ÃȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module' 
1,2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļȮ&ĳŅėķħŌĶƟŀĬ' 
ÃȮȮĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
RȮȮœĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

1,3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
œĴƞĴň 

2. ĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
2,1 ĺńĬůŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
Ä ŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

X ĶŃĭĭĪĺŇĳŅė 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬȮĴŇĩŋĬŅĵĬȮĩŉĚȮĨŋĸŅėĴ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬȮıķĻěŇĔŅĵĬȮĩŉĚȮĴňĬŅėĴ 

X ŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module) (ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,, ' 
Ä ŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

2,2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
ŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĔŅĶĶńĭĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮőħĵĴň

ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮŐĸŃįƞŅĬĔŅĶıŇěŅĶĦŅĕŀĚėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸƟĺȮħńĚĬňŘ 

 ľĸńĔĽŌĨĶȮŐĭĭȮ1,1 &ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ' 
1) ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮ
ěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ
ĶńĭĶŀĚŐĸƟĺ 

2) ĴňįĸĽŀĭĳŅļŅŀńĚĔķļőħĵŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
3) ėŋĦĽĴĭńĨŇŀŊŗĬĬŀĔŏľĬŊŀěŅĔĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶȮŐĭĭȮ1,2 &ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň' 
1) ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅȮŒĬĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮľĶŊŀȮ
ĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵ
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ŐĸŃĬĺńĨĔĶĶĴȮĶńĭĶŀĚŐĸƟĺȮŐĸŃŏĮƦĬįŌƟĪňŗĴňįĸĔŅĶŏĶňĵĬħňĴŅĔőħĵĴňŏĔĶħŏĜĸňŗĵœĴƞĨŗņĔĺƞŅȮ3,25 ľĶŊŀĽņŏĶŖě
ĔŅĶĻŉĔļŅŒĬŐįĬĔƟŅĺľĬƟŅȮ&advanced program' 

2) ĴňįĸĽŀĭĳŅļŅŀńĚĔķļőħĵŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
3) ėŋĦĽĴĭńĨŇŀŊŗĬĬŀĔŏľĬŊŀěŅĔĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

2,3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
- ėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
- ĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 
- ĕŅħĪńĔļŃŒĬĔŅĶĪņĺŇěńĵȮ&ĽņľĶńĭĬńĔĻŉĔļŅľĸńĔĽŌĨĶŐĭĭȮ1,2'Ȯ 

2,4ȮĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ2,3 
- ĽƞĚŏĽĶŇĴȮŏĶƞĚĶńħȮĔŅĶŏĶňĵĬĶŌƟĳŅļŅŀńĚĔķļħƟĺĵĨĬŏŀĚŐĸŃĔŅĶŀĭĶĴĪňŗľĸńĔĽŌĨĶł-ĳŅėĺŇĝŅł-ėĦŃł-
ĴľŅĺŇĪĵŅĸńĵłȮěńħŒľƟ 

- ěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬņĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶ
ŐĭƞĚŏĺĸŅ 

- ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴŒĬĔŅĶİƗĔŀĭĶĴŏıŊŗŀİƗĔĪńĔļŃĔŅĶĺŇěńĵ 
 

2.5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ5 ĮƖ 
ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ŐĭĭȮ/,/Ȯ&ĳŅėĮĔĨŇ'           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 1 0 1 0 1 0 1 0 1 0 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 1 0 1 0 1 0 1 0 1 0 
ĝńŘĬĮƖĪňŗȮ0   1 0 1 0 1 0 1 0 
ĝńŘĬĮƖĪňŗȮ1     1 0 1 0 1 0 
 ĶĺĴ 1 2 4 4 7 4 7 4 7 4 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ      1 0 1 0 1 
ŐĭĭȮ/,0Ȯ&ĳŅėĮĔĨŇ'           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 0 / 0 / 0 / 0 / 0 / 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 0 / 0 / 0 / 0 / 0 / 
ĝńŘĬĮƖĪňŗȮ0   0 / 0 / 0 / 0 / 
ĝńŘĬĮƖĪňŗȮ1     0 / 0 / 0 / 
ĝńŘĬĮƖĪňŗȮ2       0 / 0 / 
 ĶĺĴ 0 1 2 2 4 3 6 4 6 4 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ        0 / 0 
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2,6 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
0,4,/Ȯ ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦȮ1ȮĮƖȮőħĵěņŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦȮȮ 

 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

ĮƖ 2566 (ĮĶŃĴŅĦĔŅĶ' ĮƖ 2567 (ĮĶŃĴŅĦĔŅĶ' ĮƖ 2568 (ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

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

            
70,804,600  440,396,400 

            
70,804,600  

ĺŇěńĵ 2,180,500   0   0 0 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 
0 1,714,500 0 

              
1,628,800  0 

              
1,628,800  

ĔŅĶĪņĬŋĭņĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 0 400,000 0 

                
360,000  0 

                
360,000  

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

              
1,712,100  357,200 

              
1,712,100  

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

            
24,650,100  34,329,400 

            
24,650,100  

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

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

 
2.6.2ȮėƞŅŒĝƟěƞŅĵȮ&ĨƞŀľńĺĨƞŀĮƖ' 

- ŐĭĭȮ1,1 ĨĸŀħľĸńĔĽŌĨĶȮ 0/.*...ȮĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ5.*...ȮĭŅĪ' 
- ŐĭĭȮ1,2 ĨĸŀħľĸńĔĽŌĨĶȮ 06.*...ȮĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ5.*...ȮĭŅĪ' 

 
2,7 ĶŃĭĭĔŅĶĻŉĔļŅ 

RȮȮŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E+learning' 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
Ä ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,, 

 
2,8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵ 
ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339ȮȮŐĸŃĮĶŃĔŅĻ

ĭńĦĤŇĨĺŇĪĵŅĸńĵȮ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ ŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮ ĔŅĶĶńĭőŀĬ
ĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅĭńĦĤŇĨĻŉĔļŅȮ 

 
3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 

3,1 ľĸńĔĽŌĨĶȮ 
 3,1,1 ěņĬĺĬľĬƞĺĵĔŇĨ 

ľĸńĔĽŌĨĶŐĭĭȮ1,1   ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮ48ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ľĸńĔĽŌĨĶŐĭĭȮ1,2   ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮ72ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 



 

12 
 

 3,1,2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
1,/,0,/ȮľĸńĔĽŌĨĶȮŐĭĭȮ1,1Ȯ&ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ' 
ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ    48 ľĬƞĺĵĔŇĨ 

Ĕ, ĮĶŇĠĠŅĬŇıĬīƢ       
215898   ħŋļġňĬŇıĬīƢ     48 ľĬƞĺĵĔŇĨ 

ĕ,Ȯ ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 1) įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ&Affiliation) 
ŀĵƞŅĚĬƟŀĵĺƞŅȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of 
Biology, Faculty of Science, Chiang Mai University)ȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚĶŃĭŋĝŊŗŀ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science  

 
ľĴŅĵŏľĨŋȮĽŇĪīŇĭńĨĶ-ĬĺńĨĔĶĶĴĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢȮ/ȮŏĶŊŗŀĚȮőħĵȮ 
 ĽŇĪīŇĭńĨĶȮĨƟŀĚœħƟĶńĭŏĸĕĪňŗěħŐěƟĚȮŐĸŃĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮ'ȮľĶŊŀȮ
ĬĺńĨĔĶĶĴȮĨƟŀĚĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮ' ěŅĔĔŅĶĮĶŃŏĴŇĬőħĵ
ľĬƞĺĵĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 2)ȮĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
3'ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵ
įƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵ
ĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 
ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

1'ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ+ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2'ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 

2,1'ȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĪŋĔĺŇĝŅĨŅĴĸņħńĭȮħńĚĬňŘ 
215891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 
215892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 
215893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3 

2,2'ȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗěņŏĮƦĬĨƞŀĔŅĶĪņħŋļġňĬŇıĬīƢȮĪńŘĚĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇě
ĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1'ȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ1 ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩ
ĔƞŀĬĪňŗěŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

2'ȮȮĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅ
ŐĶĔľĸńĚěŅĔĔŅĶőŀĬȮ 

3'ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺ
ĨƟŀĚŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

4'ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņ
ĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
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1,/,0,0ȮľĸńĔĽŌĨĶȮȮŐĭĭȮ1,2 &ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň' 
ěņĬĺĬľĬƞĺĵĔŇĨȮȮȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ     72 ľĬƞĺĵĔŇĨ 

Ĕ, ĮĶŇĠĠŅĬŇıĬīƢ        
215897ȮȮȮħŋļġňĬŇıĬīƢ      72 ľĬƞĺĵĔŇĨ 
 

ĕ,Ȯ ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 1)  įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed 
ľĶŊŀȮWeb of Science ŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ&Affiliation) ŀĵƞŅĚĬƟŀĵĺƞŅȮ
ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, 
Faculty of Science, Chiang Mai University)ȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚĶŃĭŋĝŊŗŀĬńĔĻŉĔļŅ
ŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) 

 
ľĴŅĵŏľĨŋȮĽŇĪīŇĭńĨĶ-ĬĺńĨĔĶĶĴĪňŗĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢȮ/ȮŏĶŊŗŀĚȮőħĵȮ 
 ĽŇĪīŇĭńĨĶȮĨƟŀĚœħƟĶńĭŏĸĕĪňŗěħŐěƟĚȮŐĸŃĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮ'ȮľĶŊŀȮ
ĬĺńĨĔĶĶĴȮĨƟŀĚĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮ' ěŅĔĔŅĶĮĶŃŏĴŇĬőħĵ
ľĬƞĺĵĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 2) ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
3'ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵ
įƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵ
ĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 
ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

1'ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ+ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2'ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 

2,1'ȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮĪŋĔĺŇĝŅĨŅĴĸņħńĭȮħńĚĬňŘȮ 
215891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 
215892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 
215893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3 
215894 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ4 

2,2'ȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗěņŏĮƦĬĨƞŀĔŅĶĪņħŋļġňĬŇıĬīƢȮĪńŘĚĬňŘŒľƟŀĵŌƞŒĬħŋĸĵ
ıŇĬŇěĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

 

Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
 1'ȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ1 ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩ
ĔƞŀĬĪňŗěŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

 0'ȮĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅ
ŐĶĔľĸńĚěŅĔĔŅĶőŀĬȮ 

  1'ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺ
ĨƟŀĚŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 



 

14 
 

  4'ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņ
ĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

 

3,1,2,1 Type 1,18ȮȮStudent with MasterŲs Degree  
 ȮȮȮȮ Degree RequirementsȮ     48 credits 
ȮȮȮȮ A,ȮThesis        
Ȯ   215898   Doctoral Thesis   48    credits 
 ȮȮȮȮB,ȮȮAcademic activitiesȮincluding of 

1'ȮThe whole or part of a thesis must be published/accepted for international journal 
at least 2 papers with the affiliation of Department of Biology, Faculty of Science, 
Chiang Mai University and at least 1 paper must be published with the student as 
the first author.  In which at least 1 paper must be categorized in ISI, Scopus,ȮIEEE, 
PubMed or Web of Science database. 

 
Note patent or innovations can be substituted to maximum one published paper, A 

patent must have registration numberȮand the Readiness Level (TRL/PRL/SRL overȮ
level 6' or innovation must have Readiness Level (TRL/PRL/SRL overȮlevel 7', 
evaluated by the departments of Chiang Mai University 

2) The student must also give a presentation of the work or part of the work of the 
thesis in an international academic conference that is accepted in the program &at 
least 1 presentation is required', 

 
Ȯ3' Every student is required to submit a progressȮreport to the Graduate School every 

semester, which is to be approved by the Chairman of the FacultyŲs Graduate Study 
Committee and reported to the UniversityŲs Graduate School, 

 
  C,Ȯ Non+credit Courses 
 ȮȮȮȮȮȮȮȮȮ1'ȮȮGraduate School requirement +Ȯa foreign language 
 ȮȮȮȮȮ2'  Program requirementsȮȮȮȮȮȮȮȮ 

2,1'ȮA student has to take following seminar courses8 
215891  Ph,D,ȮSeminar in Applied Microbiology 1 
215892  Ph,D,ȮSeminar in Applied Microbiology 2 
215893  Ph,D,ȮSeminar in Applied Microbiology 3 

2,2'ȮA student may take courses necessary for his-her thesis under the 
recommendation of the thesis advisor, 

 D,Ȯ Qualifying Examination 
1, A student must complete a qualifying examination within the first year to evaluate 

his-her ability before submitting a thesis proposal, 
2, An approved transfer student must take a qualifying examination within the first 

semester after the transfer,Ȯ 
3, An unsuccessful examinee is eligible for re+examination by submitting an 

application for re+examination,ȮThe re+examination has to be completed within 
the next semester after the first examination, 
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4,ȮAn unsuccessful examinee may be transferred to a Master Degree program with 
the approval of the Graduate Program Administrative Committee, 

 

3,1,2,2 Type 1,28ȮȮStudent with BachelorŲs Degree      
ȮȮȮȮ Degree Requirements     72 credits  

A, Thesis        
215897   Doctoral Thesis   72 credits 

B, Academic Activities including of 
1) The whole or part of a thesis must be published/accepted for international journal 

categorized in ISI, Scopus,ȮIEEE, PubMed or Web of Science database at least 2 papers 
with the affiliation of Department of Biology, Faculty of Science, Chiang Mai 
University and at least 1 paper must be published with the student as the first 
author, 

 
Note patent or innovations can be substituted to maximum one published paper, A 

patent must have registration numberȮand the Readiness Level (TRL/PRL/SRL overȮ
level 6' or innovation must have Readiness Level (TRL/PRL/SRL overȮlevel 7', 
evaluated by the departments of Chiang Mai University 

2) The student must also give a presentation of the work or part of the work of the 
thesis in an international academic conference that is accepted in the program &at 
least 1 presentation is required', 

 
Ȯ3' Every student is required to submit a progressȮreport to the Graduate School every 

semester, which is to be approved by the Chairman of the FacultyŲs Graduate Study 
Committee and reported to the UniversityŲs Graduate School, 

 
C,ȮȮNon+credit Courses 

1'  Graduate School requirement +Ȯa foreign language 
2'  Program requirementsȮȮȮȮȮȮȮȮ 

2,1'ȮA student has to take following seminar courses8 
215891  Ph,D,ȮSeminar in Applied Microbiology 1 
215892  Ph,D,ȮSeminar in Applied Microbiology 2 
215893  Ph,D,ȮSeminar in Applied Microbiology 3 
215894  Ph,D,ȮSeminar in Applied Microbiology 4 

2,2'ȮA student may take courses necessary for his-her thesis under the 
recommendation of the thesis advisor, 

D,ȮȮQualifying Examination 
1' A student must complete a qualifying examination within the first year to evaluate 

his-her ability before submitting a thesis proposal, 
2' An approved transfer student must take a qualifying examination within the first 

semester after the transfer,Ȯ 
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3' An unsuccessful examinee is eligible for re+examination by submitting an 
application for re+examination,ȮThe re+examination has to be completed within 
the next semester after the first examination,Ȯ 

4' An unsuccessful examinee may be transferred to a Master Degree program with 
the approval of the Graduate Program Administrative Committee, 

 

3,1,3 ĔĶŃĭĺĬĺŇĝŅ 
Ȯ  ȮȮȮȮȮȮȮ&1'ȮľĴĺħĺŇĝŅĭńĚėńĭ    +œĴƞĴň+ 

Ȯ&2'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ +œĴƞĴň+ 
Ȯ&3'ȮľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ +œĴƞĴň+ 
Ȯ&4'ȮľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 

215897 ħŋļġňĬŇıĬīƢ      72   ľĬƞĺĵĔŇĨ 
&Doctoral Thesis' 

215898 ħŋļġňĬŇıĬīƢ      48   ľĬƞĺĵĔŇĨ 
&Doctoral Thesis' 

Ȯ&5'ȮľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
215891ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1   1&1+0+2' 

&Ph,D,ȮSeminar in Applied Microbiology 1' 
215892ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2   1&1+0+2' 

&Ph,D,ȮSeminar in Applied Microbiology 2' 
215893ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3   1&1+0+2' 

&Ph,D,ȮSeminar in Applied Microbiology 3' 
215894ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ4   1&1+0+2' 

&Ph,D,ȮSeminar in Applied Microbiology 4' 
ľĴŅĵŏľĨŋȮ8ȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅ 

ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔņľĬħŏĮƦĬĨńĺŏĸĕȮ6 ľĸńĔȮħńĚĨƞŀœĮĬňŘ 
ŏĸĕȮ3 ĨńĺŐĶĔȮŐĽħĚĩŉĚȮėĦŃŐĸŃĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
ŏĸĕľĸńĔĶƟŀĵȮŐĽħĚĩŉĚȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ŏĸĕľĸńĔĽŇĭȮŐĽħĚĩŉĚȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 
ŏĸĕľĸńĔľĬƞĺĵȮŐĽħĚĩŉĚȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ 
 

3,1,4 ŐįĬĔŅĶĻŉĔļŅ 
3,1,4,1 ŐĭĭȮ1,1 

ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵ

ĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ

ĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

+ 215891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚ 
ěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 
Ph.D. Seminar in Applied 
Microbiology 1 

+ 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

+  ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying examination 

+ 
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    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

+ 

 ĶĺĴ +  ĶĺĴ + 

ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 

215898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 215898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 

215892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚ 
ěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 
Ph.D. Seminar in Applied 
Microbiology 0 

+ 215893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚ 
ěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3 
Ph.D. Seminar in Applied 
Microbiology 1 

+ 

 ĶĺĴ 12  ĶĺĴ 12 
ĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
215898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 215898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

  +  ĽŀĭħŋļġňĬŇıĬīƢ 
Doctoral Thesis defense 

+ 

 ĶĺĴ 12  ĶĺĴ 12 
 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ48 ľĬƞĺĵĔŇĨ 
3,1,4,2ȮŐĭĭȮ1,2 

ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 

 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

+ 215891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚ 
ěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 
Ph.D. Seminar in Applied 
Microbiology 1 

+ 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

+  ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying examination 

+ 

    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

+ 

 ĶĺĴ +  ĶĺĴ + 
ĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
215897  ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 215897  ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

215892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚ 
ěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 
Ph.D. Seminar in Applied 
Microbiology 0 

+ 215893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚ 
ěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3 
Ph.D. Seminar in Applied 
Microbiology 1 

+ 

 ĶĺĴ 12  ĶĺĴ 12 
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ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 

215897  ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 215897  ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 

215894 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚ 
ěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ4 
Ph.D. Seminar in Applied 
Microbiology 2 

+    

 ĶĺĴ 12  ĶĺĴ 12 
ĮƖĪňŗȮȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
215897  ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 215897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

    ĽŀĭħŋļġňĬŇıĬīƢ 
Doctoral Thesis defense 

+ 

 ĶĺĴ 12  ĶĺĴ 12 
 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ72 ľĬƞĺĵĔŇĨ 
 

3,1,5 ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 1 

3,2 ĝŊŗŀȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
1,0,/ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěņ 

 

Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', ĽĩŅĭńĬ, 
ĮĶŃŏĪĻ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
&ľĬƞĺĵĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ěņĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴ
&ěņĬĺĬŏĶŊŗŀĚ
ŒĬĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚȮ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ. ĨĶň ĭĻ. 

/ ĶĻ,ħĶ,ȮĺĽŋȮ 
ȮĮģĴŀŅĶňĵƢ( 
 

Ph,D,Ȯ&Microbiology', University of 
Newcastle, UK, 0..3 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ0320 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0314 

30,69 26,14 31,00 27,34 120 &33' 

0 įĻ,ħĶ,ȮĵŇŗĚĴĦňȮ 
ĨĶŃĔŌĸıńĺ( 
 

Ph,D,Ȯ&Biology', University of  
Essex, UK, 2000 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2537 

22,4 11,6 22,4 12,6 88Ȯ&27' 



 

19 
 

Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', ĽĩŅĭńĬ, 
ĮĶŃŏĪĻ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
&ľĬƞĺĵĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ěņĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴ
&ěņĬĺĬŏĶŊŗŀĚ
ŒĬĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚȮ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ. ĨĶň ĭĻ. 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2534 

3 ĶĻ,ħĶ,ȮŀŇĪīĠŅĔĶĦƢȮ 
ıĶľĴıŋĪīŅ( 
 

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

30,00 5,00 30,00 5,00 72 &26' 

2 įĻ,ħĶ,ȮěŀĴĕĺńĠȮ 
ĴňĶńĔļƢ( 

Ph,D,Ȯ&Agricultural Science',  
Gifu University, Japan,Ȯ2008 

ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ'*Ȯ
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ*Ȯ0326 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ*Ȯ0324 

9,2 5,1 7,6 4,/ 37 &5' 

3 įĻ,ħĶ,ȮĝĵŅĔĶȮĳŌĴŅĻ 
 

ĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0332 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0327 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0324 

11,16 8,55 11,16 8,55 61 &/3' 

4 įĻ,ħĶ,ȮĬķĴĸȮĪŀĚœĺ  Ph,D,Ȯ&Microbiology', Louisiana 
State University, USA,Ȯ/777 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ031/ 

22,48 10,58 22,00 11,00 62 &/5' 

5 įĻ,ħĶ,ȮŏĬĨĶĝĬĔȮ 
ĶŀħĶńĻĴň  

Ph,D,Ȯ&Applied Molecular 
Bioscience', Yamaguchi 
University, Japan, 2011 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2550 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ*Ȯ0325 

13,41 1,6 15,00 3,00 26 &2' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', ĽĩŅĭńĬ, 
ĮĶŃŏĪĻ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
&ľĬƞĺĵĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ěņĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴ
&ěņĬĺĬŏĶŊŗŀĚ
ŒĬĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚȮ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ. ĨĶň ĭĻ. 
6 įĻ,ħĶ,ȮěňĶıĶȮ 
ŏıĔŏĔŅŃ  

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2545 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2542 

20,87 6,55 23,00 6,00 64 &/4' 

7 įĻ,ħĶ,ȮŏĪŇħȮ 
ħŇļĵīĬŌĺńĥĬƢ  

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0333 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ033. 

19,37 1,87 22,00 3,00 17 &1/' 

/. įĻ,ħĶ,ȮīŅĶŅĶńĨĬƢȮ
ĝŊŀĨŀĲ  

Ph,D,Ȯ&Bioscience and 
Biotechnology', Strathclyde 
University, UK, 2000 

M,Sc,Ȯ&Food Science and 
Microbiology', Strathclyde 
University, UK, 1996 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2537 

25,76 5,8 25,76 5,8 15 &7' 

// įĻ,ħĶ,ȮĭŋĠĽĴȮ
ĭŋļĭĶĶĦƢ  

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0326 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0320 

16,6 10,32 16,0 10,0 48 &3' 

/0 Ļ,ȮŏĔňĵĶĨŇėŋĦȮħĶ,Ȯ
ĽŅĵĽĴĶȮĸņĵŀĚȮ  

Ph,D,Ȯ&Applied Microbiology',  
Hokkaido University, Japan, 
1993 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2518 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2515 

6 8,7. 6,.. 10 466 &53' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', ĽĩŅĭńĬ, 
ĮĶŃŏĪĻ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
&ľĬƞĺĵĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ěņĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴ
&ěņĬĺĬŏĶŊŗŀĚ
ŒĬĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚȮ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ. ĨĶň ĭĻ. 
13 ŀ,ħĶ,ȮĦńģıĸȮĬƟŀĵĶńĚļň

  
Dr,rer,nat,Ȯ&Microbiology', 

Hamburg University of 
Technology, Germany, 2020  
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ, 
ĬŅĬŅĝŅĨŇ', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 
0335Ȯ 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 
0332Ȯ 

26,46 0 04,24 /,0 7 &7' 

14 įĻ,ħĶ,ȮīĬĺńĥĬƢȮ
ŏĝŅĺĽĔŌ  

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 

23,4 
 

0,0 
 

36,3 0,/ 01Ȯ&5' 

15 ĶĻ,ħĶ,ȮĮĶŃĽŇĪīŇśȮ 
ĺńĚĳėıńĥĬĺĚĻƢ 

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 

12,7 17,8 
 

17,3 19,5 13Ȯ&8' 

16 įĻ,ħĶ,ȮıŇĴĸĶńĨĬƢȮ 
ŏĪňĵĬĽĺńĽħŇśȮ 
 

Ph,D,Ȯ&Plant Biology'ȮUniversity 
of Illinois, USA, 2013  

M,S,Ȯ&Plant Biology'ȮUniversity 
of Illinois, USA, 2009  
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326Ȯ 

19,7  6,7  19,7  6,7  15 &5'Ȯ 

17 įĻ,ħĶ,ȮıňĶŃĺŋĥŇȮ 
ĺĚĻƢĽĺńĽħŇś  

ĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0336 

15,0 0,7 
 

21,8 0,9 00Ȯ&5' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', ĽĩŅĭńĬ, 
ĮĶŃŏĪĻ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
&ľĬƞĺĵĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ěņĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴ
&ěņĬĺĬŏĶŊŗŀĚ
ŒĬĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚȮ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ. ĨĶň ĭĻ. 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0312 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 031. 

18 ĶĻ,ħĶ,ȮĴĬıĶȮ 
ĴŅĬŃĭŋĠ 

Ph,D,Ȯ&Developmental Biology', 
Kanazawa University, Japan, 
2009  

ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0324Ȯ 

ĺĪ,ĭ,Ȯ&ĽńĨĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0320Ȯ 

20,3  0,5  20,3  0,5  20 &4' 

19 ĶĻ,ħĶ,ȮĴńĽĸŇĬȮ 
őŀĽĩŅĬńĬĨƢĔŋĸȮ 

Ph,D,Ȯ&Plant Sciences', 
University of Manchester, UK,, 
2009  

M,Sc,Ȯ&Biological Sciences', 
University of Manchester, UK, 
2005  
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0323Ȯ 

24,5  4,6  24,5  4,6  50 &16'Ȯ 

20 ŀ,ħĶ,ȮĺĶŅĶńĨĬƢȮ 
ĭŋĠŏěĶŇĠ 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 034.Ȯ 

ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0332Ȯ 

ĺĪ,ĭ,Ȯ&ĽńĨĺĺŇĪĵŅ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 

25  3,8  25  3,8  7 &3'Ȯ 

21 ŀ,ħĶ,ȮĺŅĪŇĨȮőėĔĪŀĚȮ Ph,D,Ȯ&Forest Sciences and 
Forest Ecology', Georg+
August+Universität Göttingen, 
Germany, 2019  

29  0,5  29  0,5Ȯ 4Ȯ&4'Ȯ 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', ĽĩŅĭńĬ, 
ĮĶŃŏĪĻ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
&ľĬƞĺĵĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ěņĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴ
&ěņĬĺĬŏĶŊŗŀĚ
ŒĬĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚȮ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ. ĨĶň ĭĻ. 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ',
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0335Ȯ 

ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0332Ȯ 

22 ĶĻ,ħĶ,ȮĽŇĶŇĺħňȮĝĴŏħĝȮ Dr,agr,Ȯ&Molecular Genetics', 
University of Bonn, 
Germany, 2005  

ĺĪ,Ĵ,Ȯ&ĽńĨĺĺŇĪĵŅ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 0317Ȯ 

ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0314Ȯ 

9,8  5,2  9,8  5,2  126 &22'Ȯ 

23 ŀ,ħĶ,ȮľĪńĵĝĬĔȮ 
ĮƤĬħŇļģƢ 

ĮĶ,ħ,Ȯ&ŏĳĽńĝŏėĴňŐĸŃıķĔļŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ*Ȯ2557 

ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2549 

18,1 1,2 
 

16,9 1,1 
 

6Ȯ&6' 

24 įĻ,ħĶ,ȮŀńĚėĦŅȮŀŇĬĨŅ ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2546 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0322 

21,9 11,3 
 

19,2 //,2 /1Ȯ&7' 

25 ĶĻ,ħĶ,ȮŀĶŋőĦĪńĵȮ 
ěņĮƖĪŀĚȮ 

Ph,D,Ȯ&Biological Sciences', 
Aarhus University, Denmark, 
2006  

ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0322Ȯ 

ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 032.Ȯ 

19,9  3,1  19,9  3,0 55 &13'Ȯ 

26 įĻ,ħĶ,ȮŀŋļĶŅȮĮƤĠĠŅ ĮĶ,ħ,Ȯ&ĝňĺŏėĴň',  12,2 22,1 12,2 22,6 22 &10' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', ĽĩŅĭńĬ, 
ĮĶŃŏĪĻ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
&ľĬƞĺĵĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ěņĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴ
&ěņĬĺĬŏĶŊŗŀĚ
ŒĬĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚȮ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ. ĨĶň ĭĻ. 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2557 
ĺĪ,Ĵ,Ȯ&ĝňĺŏėĴň'*Ȯ 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0330 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ'*Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2327 

27 ĶĻ,ħĶ,ȮŀŋļŅĺħňȮĝĬĽŋĨ Ph,D,Ȯ&Plant Physiology'Ȯ
University of London, UK, 
2002  

ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0316Ȯ 

21,2  2  21,2  2 ,/ 41 &4'Ȯ 

28 įĻ,ħĶ,ĨƞŀĬĳŅȮįŋĽħň ĺĪ,ħ,Ȯ&ıŊĝœĶƞ'*ȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0331 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0323 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0320 

6 6 4 6,/ 33 &12' 

29 ĶĻ,ħĶ,ȮıŇĽŇģȮ 
ĻĶňĽŋĶŇĵěńĬĪĶƢ  

D,EngȮ&Materials Engineering', 
Hiroshima Kokusai Gaguin 
University, Japan, 0./. 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 032. 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 

18 3 18 3,/ 81 &22' 

30 ĶĻ,ħĶ,ȮıŇĻŇļģƢȮĽŇĚľƢŒě Ph,D,Ȯ&Materials Science &  
Engineering', University of 
Surrey, UK, 2000 
ĺĪ,Ĵ,Ȯ&ĲƕĽŇĔĽƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ
0314 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ'*Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ031. 

7,5 3,75 7,5 3,74 107 &17' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', ĽĩŅĭńĬ, 
ĮĶŃŏĪĻ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
&ľĬƞĺĵĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ěņĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴ
&ěņĬĺĬŏĶŊŗŀĚ
ŒĬĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚȮ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ. ĨĶň ĭĻ. 
31 įĻ,ħĶ,ȮĳŅĽŇĪīŇśȮ 
ŏěĶŇĠĕĺńĠ 

Ph,D,Ȯ&Bioinformatics', National 
Chiao Tung University, 
Hsinchu, Taiwan*Ȯ0./2 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0329 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0327 

18 0 18 0,/ 23 &16' 

32 įĻ,ħĶ,ĳĠ,ȮĶńĨĨŇĶĽȮ 
ėĬĔŅĶĦƢ 

ĺĪ,ħ,Ȯ&ŏĳĽńĝĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0333 
ĳ,ĭ,*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 033. 

20 1 20 1,/ 16Ȯ&5' 

11 ŀ,ħĶ,ȮĵŋıŅȮěŀĴŐĔƟĺ ĮĶ,ħ,Ȯ&ĮģıňĻŅĽĨĶƢŐĸŃĔŅĶěńħĔŅĶ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 034/ 
ĺĪ,Ĵ,Ȯ&ĮģıňĻŅĽĨĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0330 
ĺĪ,ĭ,Ȯ&ĮģıňĻŅĽĨĶƢ',ȮĴľŅĺŇĪĵŅĸńĵ 
ŐĴƞőěƟ, 0326 

17,3 14,55 17,3 14,45 3Ȯ&4' 

 

ľĴŅĵŏľĨŋȮȮ 1,Ȯ(ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ    
2,ȮŀŅěŅĶĵƢĸņħńĭĪňŗȮ1+11ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

 
 3,2,2ȮŀŅěŅĶĵƢıŇŏĻļȮȮȮ+œĴƞĴň+ 
 
4,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

œĴƞĴň 
 
5,ȮĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņĚŅĬĺŇěńĵ 

5,1 ėņŀīŇĭŅĵőħĵĵƞŀ 
ĚŅĬĺŇěńĵĶŃħńĭĮĶŇĠĠŅŏŀĔŒĬĽŅĕŅěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮŏĮƦĬĚŅĬĺŇěńĵŏĨŖĴŏĺĸŅĪňŗĔņľĬħŒĬľĬƞĺĵĔŇĨĕŀĚ

ĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮľńĺĕƟŀħŋļġňĬŇıĬīƢĨƟŀĚŏĮƦĬŏĶŊŗŀĚĪňŗĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀŏĪėőĬőĸĵňŒľĴƞȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚ
ŏĪėőĬőĸĵňĪŅĚěŋĸŇĬĪĶňĵƢȮľńĺĕƟŀĺŇěńĵħńĚĔĸƞŅĺŀŅěěŃĶŇŏĶŇŗĴőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĶŊŀĬńĔĻŉĔļŅ 
 

5,2 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
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+ȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňıŊŘĬģŅĬĕŀĚĺŇĝŅěŋĸĝňĺĺŇĪĵŅŏĮƦĬŀĵƞŅĚħň 
+ȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěȮŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĚŅĬĺŇěńĵȮĴňėĺŅĴ

ŏĝňŗĵĺĝŅĠŏĝŇĚĸŉĔŒĬĽŅĕŅĪňŗĪņĔŅĶĺŇěńĵ 
+ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ

ŐĔƟœĕĮƤĠľŅȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŐĸŃĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĔńĭėĺŅĴĶŌƟŒĬ
ĽŅĕŅŀŊŗĬȮőħĵĴňŀĚėƢėĺŅĴĶŌƟĪŅĚěŋĸĝňĺĺŇĪĵŅŏĮƦĬĶŅĔģŅĬ 

+ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃȮŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĚŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
œħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĪńĬĽĴńĵ 

+ȮĬńĔĻŉĔļŅĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮ
ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶ
ŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮȮȮȮ  

+ȮĬńĔĻŉĔļŅĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

+ȮĬńĔĻŉĔļŅĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ
ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 

 
5,3 ĝƞĺĚŏĺĸŅ 
ŐĭĭȮ1,1  ŏĶŇŗĴĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĮƖĪňŗȮ2ȮĩŉĚȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĮƖĪňŗȮ3 
ŐĭĭȮ1,2  ŏĶŇŗĴĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĮƖĪňŗȮ2ȮĩŉĚȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĮƖĪňŗȮ4 

 
5,4 ěņĬĺĬľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ1,1      48     ľĬƞĺĵĔŇĨ 
ŐĭĭȮ1,2      72     ľĬƞĺĵĔŇĨ 

 
5,5 ĔŅĶŏĨĶňĵĴĔŅĶ 
+ȮĬńĔĻŉĔļŅĮĶŉĔļŅŐĬĺĪŅĚŒĬĔŅĶĪņħŋļġňĬŇıĬīƢĳŅĵŒĨƟėņŐĬŃĬņěŅĔėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮ

ěņĬĺĬŀĵƞŅĚĬƟŀĵȮ3 ėĬȮŏıŊŗŀěńħĪņŏĮƦĬőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
+ȮĬńĔĻŉĔļŅĨƟŀĚĽŀĭįƞŅĬĔŅĶĺńħėŋĦĽĴĭńĨŇȮŐĸŃĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴĕƟŀĔņľĬħȮěŉĚĴňĽŇĪīŇŏĽĬŀľńĺĕƟŀ

ŐĸŃőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟ 
+ȮľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅŐĨƞĸŃėĬȮěŃĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ

ľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĮĶŃěņĽŅĕŅĺŇĝŅȮėĦŃłȮŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵ 
+ȮȮŏĴŊŗŀĬńĔĻŉĔļŅĪņħŋļġňĬŇıĬīƢŏĽĶŖěŐĸƟĺȮĨƟŀĚěńħĪņŏĮƦĬĶŌĮŏĸƞĴĪňŗĽĴĭŌĶĦƢĨŅĴĕƟŀĔņľĬħĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ

ĔŅĶěńħĽŀĭěŃħņŏĬŇĬĔŅĶľĸńĚěŅĔĮĶŃīŅĬĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅŏľŖĬĝŀĭŒľƟĽŀĭœħƟȮĪńŘĚĬňŘĬńĔĻŉĔļŅĨƟŀĚĽƞĚ
ĶŌĮŏĸƞĴħŋļġňĬŇıĬīƢħńĚĔĸƞŅĺŏĽĬŀįƞŅĬĳŅėĺŇĝŅłȮŏıŊŗŀŏĽĬŀĝŊŗŀŐĨƞĚĨńŘĚĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢŒľƟėĦŃłȮőħĵĔĶĶĴĔŅĶ
ĽŀĭħŋļġňĬŇıĬīƢĨƟŀĚŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
ĮĶŃŏĴŇĬįĸěŅĔĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĚŅĬĺŇěńĵȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵȮěŅĔĔŅĶĽŀĭŏıŊŗŀıŇěŅĶĦŅ

ėĺŅĴĽņŏĶŖěĕŀĚĚŅĬĺŇěńĵȮĨĸŀħěĬĔŅĶĬņŏĽĬŀĚŅĬĺŇěńĵŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ&peer review'ȮĔƞŀĬĔŅĶĨňıŇĴıƢȮľĶŊŀĴňĔŅĶěħĽŇĪīŇĭńĨĶȮőħĵĴňŏĚŊŗŀĬœĕħńĚĬňŘ 
 

ľĸńĔĽŌĨĶȮŐĭĭȮ1,1Ȯ 
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 1)  įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ&Affiliation) 
ŀĵƞŅĚĬƟŀĵĺƞŅȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of 
Biology, Faculty of Science, Chiang Mai University)ȮŐĸŃŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚĶŃĭŋ
ĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science 

 
ľĴŅĵŏľĨŋȮĽŇĪīŇĭńĨĶ-ĬĺńĨĔĶĶĴĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢȮ/ȮŏĶŊŗŀĚȮőħĵȮ 
 ĽŇĪīŇĭńĨĶȮĨƟŀĚœħƟĶńĭŏĸĕĪňŗěħŐěƟĚȮŐĸŃĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮ'ȮľĶŊŀȮ
ĬĺńĨĔĶĶĴȮĨƟŀĚĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮ' ěŅĔĔŅĶĮĶŃŏĴŇĬőħĵ
ľĬƞĺĵĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
 2)ȮĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
ľĸńĔĽŌĨĶȮȮŐĭĭȮ1,2 
  1)  įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed 
ľĶŊŀȮWeb of Science ŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ&Affiliation) ŀĵƞŅĚĬƟŀĵĺƞŅȮ
ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, 
Faculty of Science, Chiang Mai University)ȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚĶŃĭŋĝŊŗŀĬńĔĻŉĔļŅ
ŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) 

 
ľĴŅĵŏľĨŋȮĽŇĪīŇĭńĨĶ-ĬĺńĨĔĶĶĴĪňŗĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢȮ/ȮŏĶŊŗŀĚȮőħĵȮ 
 ĽŇĪīŇĭńĨĶȮĨƟŀĚœħƟĶńĭŏĸĕĪňŗěħŐěƟĚȮŐĸŃĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮ'ȮľĶŊŀȮ
ĬĺńĨĔĶĶĴȮĨƟŀĚĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮ' ěŅĔĔŅĶĮĶŃŏĴŇĬőħĵ
ľĬƞĺĵĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
 2) ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
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ľĴĺħĪňŗȮ4 
įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

 
1,ȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
1. ĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬ
ħƟŅĬěŋĸĝňĺĺŇĪĵŅȮĪńŘĚĪŅĚħƟŅĬĪķļġňŐĸŃĮĢŇĭńĨŇȮ
ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇěńĵȮėŇħȮĺŇŏėĶŅŃľƢȮŐĔƟœĕ
ĮƤĠľŅȮŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮĶĺĴĪńŘĚ
ĽŅĴŅĶĩŏįĵŐıĶƞėĺŅĴĶŌƟŐĔƞĽŅīŅĶĦĝĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 

 

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
- ĔņľĬħĔĶŀĭėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅŒľƟŏĮƦĬœĮĨŅĴĮĶńĝĠŅ
ŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅ
ĮĶŃĵŋĔĨƢ 

- ĽĶƟŅĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇ 
- ĽƞĚŏĽĶŇĴŒľƟŏĕƟŅĶƞĺĴŒĬĔŅĶŀĭĶĴŏıŊŗŀİƗĔĪńĔļŃĔŅĶĺŇěńĵ 
- ŒľƟŏĶňĵĬĶŌƟĔŅĶĽĶƟŅĚőěĪĵƢĺŇěńĵȮĽŊĭėƟĬȮĶĺĭĶĺĴĕƟŀĴŌĸȮ
ėĺŅĴĶŌƟȮŐĸŃĸĚĴŊŀĪņĚŅĬĺŇěńĵħƟĺĵĨĬŏŀĚȮįƞŅĬ
ėņŐĬŃĬņĕŀĚėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃěŅĔįŌƟŏĝňŗĵĺĝŅĠȮ 

- ěńħőėĶĚĔŅĶĽƞĚŏĽĶŇĴĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŏıŊŗŀĔŅĶ
ĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĶŃľĺƞŅĚĬńĔĻŉĔļŅȮŀŅěŅĶĵƢȮ
ĬńĔĺŇěńĵěŅĔĽĩŅĭńĬŀŊŗĬ 

- ĔŅĶŏĕƟŅĶƞĺĴŀĭĶĴŏĪėĬŇėĔŅĶŏĕňĵĬĭĪėĺŅĴĪŅĚ
ĺŇĝŅĔŅĶŏıŊŗŀĨňıŇĴıƢŏįĵŐıĶƞįĸĚŅĬŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ
ŒĬĶŃħńĭĬŅĬŅĝŅĨŇ 

ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
- ĔŅĶŀĭĶĴĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢ 
- ĔŅĶŏĕƟŅĲƤĚĭĶĶĵŅĵıŇŏĻļľĶŊŀĔŅĶĽńĴĴĬŅıŇŏĻļȮěŅĔ
įŌƟĪĶĚėŋĦĺŋĥŇľĶŊŀĬńĔĺŇěńĵŀŊŗĬ 

- ĔŅĶĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅȮėĦŅěŅĶĵƢȮĶĺĴĪńŘĚĬńĔĺŇěńĵ
ěŅĔĽĩŅĭńĬŀŊŗĬ 

- ĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮ 

- ĔŅĶĨňıŇĴıƢįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶľĶŊŀ
ĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ 

2. ĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮ 
 

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
- ĽƞĚŏĽĶŇĴŐĸŃĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŐĸŃĔŅĶĪņħŋļġňĬŇıĬīƢȮŒľƟĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮ
ŏėŅĶıŒĬĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĽŇĪīŇĽƞĺĬĭŋėėĸŒĬ
ĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶľĶŊŀĔŅĶŏĕňĵĬȮĭĪėĺŅĴ
ĺŇĝŅĔŅĶŏıŊŗŀĔŅĶĨňıŇĴıƢȮ 

- ĴňĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĪŅĚĪňŗĩŌĔĨƟŀĚŐĸŃĨĶŃľĬńĔĩŉĚ
įĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ 

ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
- ŏĕƟŅĶƞĺĴĔŅĶŀĭĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽƞĚŏĽĶŇĴ
ěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ 

- ĔŅĶŀĭĶĴėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĺŇěńĵȮ 
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ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
ĔŅĶŒĝƟȮŐĸŃĔŅĶěńħĔŅĶĽŅĶŏėĴňľĶŊŀěŋĸŇĬĪĶňĵƢȮőħĵ
ėņĬŉĚĩŉĚįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

3. ĴňėĺŅĴŒİƙĶŌƟȮĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟȮ 
ŏıŊŗŀıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĴň
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ŒĬĔŅĶĽŊŗŀĽŅĶȮŐĸŃĴňĪńĔļŃĪŅĚħƟŅĬŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮ 

 

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
- ŒľƟėņŐĬŃĬņĺŇīňĔŅĶėƟĬėĺƟŅľŅėĺŅĴĶŌƟŐĸŃĽŊĭėƟĬĕƟŀĴŌĸ
őħĵĺŇĪĵŅĔĶěŅĔĽņĬńĔľƟŀĚĽĴŋħȮŏıŊŗŀŐĔƟœĕŐĸŃıńĥĬŅ
ĻńĔĵĳŅıĕŀĚĨĬŏŀĚ 

- ĽƞĚŏĽĶŇĴŒľƟŏįĵŐıĶƞįĸĚŅĬĺŇěńĵŒĬĶŌĮŐĭĭĨƞŅĚŕȮőħĵŒĝƟ
ĳŅļŅŀńĚĔķļ 

- ĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏľĴŅŃĽĴŒĬ
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĬņŏĽĬŀĕƟŀĴŌĸ 

- ĽĬńĭĽĬŋĬŐĸŃĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅœĮĪņĺŇěńĵŒĬ
ĨƞŅĚĮĶŃŏĪĻ 

ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
- ĔŅĶĬņŏĽĬŀįĸĚŅĬľĶŊŀėĺŅĴĶŌƟĪňŗĽĬŒěěŅĔĪńŘĚĔŅĶ
ĮĢŇĭńĨŇŏŀĚŐĸŃĔŅĶėƟĬėĺƟŅľĶŊŀĽŊĭėƟĬĕƟŀĴŌĸěŅĔĽŊŗŀ
ĨƞŅĚŕȮőħĵŒĝƟĳŅļŅŀńĚĔķļŒĬĝńŘĬŏĶňĵĬ 

- ĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗŏĮƦĬĪňŗ
ĵŀĴĶńĭĕŀĚĽŅĕŅĺŇĝŅ 

- ĔŅĶŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶŏıŊŗŀĔŅĶĨňıŇĴıƢ 
ŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĪňŗĴňȮȮėĦŃĔĶĶĴĔŅĶ
ĔĸńŗĬĔĶŀĚȮ&peer review'ȮĶŃħńĭĬŅĬŅĝŅĨŇ 

- ŏĕƟŅĶƞĺĴŀĭĶĴĔŅĶŒĝƟőĮĶŐĔĶĴŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶ
ĬņŏĽĬŀĕƟŀĴŌĸ 

 
2,ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
NJMȮ/ȮĴňėĺŅĴĶŌƟŒĬĻŅĽĨĶƢħƟŅĬěŋĸ
ĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢȮĪńŘĚĪŅĚ
ĪķļġňŐĸŃĮĢŇĭńĨŇȮĶĺĴĪńŘĚĽŅĴŅĶĩ
ĭŌĶĦŅĔŅĶŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞ
ŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
/,/ȮĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĶŌƟ
ıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟĕńŘĬĽŌĚĕŀĚ
ĻŅĽĨĶƢĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅ
ĭĬģŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢœħƟŀĵƞŅĚ
ĸŉĔĞŉŘĚ 
/,0 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚ

/,ȮĬńĔĻŉĔļŅŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚ 
0,ȮĔŅĶĪņĺŇĪĵŅĬŇıĬīƢ 

/,ȮĔŅĶĽńĚŏĔĨĔŅĶĦƢőħĵŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅľĶŊŀŀŅěŅĶĵƢįŌƟĽŀĬ 
0,ȮĔŅĶĮĶŃŏĴŇĬőħĵĔĶĶĴĔŅĶĽŀĭ
ĺŇĪĵŅĬŇıĬīƢ 
1,ȮėŋĦĳŅıĕŀĚįĸĚŅĬĺŇĝŅĔŅĶ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
ěŋĸŇĬĪĶňĵƢĔńĭĻŅĽĨĶƢŀŊŗĬŏıŊŗŀ
ĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮ
ŐĔƟĮƤĠľŅŒĬĻŅĽĨĶƢĪňŗ
ŏĔňŗĵĺĕƟŀĚȮŐĔƟĮƤĠľŅŏĜıŅŃ
ľĬƟŅȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟ
ŒľĴƞȮŐĸŃ-ľĶŊŀıńĥĬŅ
įĸŇĨĳńĦĤƢ 
/,1 ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėĬŇė
ĮĢŇĭńĨŇĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅ
ĽņľĶńĭĚŅĬĺŇěńĵœħƟŀĵƞŅĚ
ŏĝňŗĵĺĝŅĠ 
/,2ȮȮĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃ
ŀĳŇĮĶŅĵĕƟŀĴŌĸěŅĔ
įĸĔŅĶĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮ
ŐĸŃŏĮƦĬĶŃĭĭ 

NJMȮ0ȮĽŅĴŅĶĩŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮ
ĽŊĭėƟĬĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ĺŇĝŅĔŅĶȮĽŊŗŀĽŅĶȮĬņŏĽĬŀȮŐĸŃ
ŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŏĮƦĬ
ĳŅļŅŀńĚĔķļȮőħĵŒĝƟĽŊŗŀŐĸŃ
ŏĪėőĬőĸĵňœħƟŀĵƞŅĚĩŌĔĨƟŀĚ
ŏľĴŅŃĽĴ 
0,/ȮĽŅĴŅĶĩŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮ
ĽŊĭėƟĬĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĺŇĝŅĔŅĶȮĺŇŏėĶŅŃľƢȮŐĸŃ
ĬņĕƟŀĴŌĸȮĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĚŅĬĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ
ŏľĴŅŃĽĴ 
0,0ȮĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬŐĸŃ
ĨňıŇĴıƢįĸĚŅĬĺŇĝŅĔŅĶŏıŊŗŀ
ŏįĵŐıĶƞœħƟĩŌĔĨƟŀĚĨŅĴľĸńĔ
ĺŇĝŅĔŅĶ 
0,1ȮĽŅĴŅĶĩŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵň
ŒĬĔŅĶĬņŏĽĬŀĶŅĵĚŅĬŐĸŃ
įĸĚŅĬĺŇěńĵŏĮƦĬĳŅļŅŀńĚĔķļ
œħƟŀĵƞŅĚŏľĴŅŃĽĴ 

/,ȮĬńĔĻŉĔļŅŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚ 
0,ȮĔŅĶĪņĺŇĪĵŅĬŇıĬīƢ 
1,ȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅȮ
ĽńĴĴĬŅ 

/,ȮĔŅĶĽńĚŏĔĨĔŅĶĦƢőħĵėĦŅěŅĶĵƢ
ĪňŗŏĕƟŅĶƞĺĴŒĬĔŇěĔĶĶĴĽńĴĴĬŅ 
0,ȮĔŅĶĮĶŃŏĴŇĬőħĵĔĶĶĴĔŅĶĽŀĭ
ĺŇĪĵŅĬŇıĬīƢ 
1,ȮėŋĦĳŅıĕŀĚįĸĚŅĬĺŇĝŅĔŅĶ 
 

NJMȮ1ȮĽŅĴŅĶĩĮĢŇĭńĨŇĨŅĴľĸńĔ
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃ
ěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶ 

/,ȮŒĬĔŇěĔĶĶĴĽńĴĴĬŅŐĸŃĔŅĶĪņ
ħŋļġňĬŇıĬīƢȮěŃĴňĔŅĶĽŀħŐĪĶĔ
ėŋĦīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶ
őħĵŏĜıŅŃŏĶŊŗŀĚĕŀĚĔŅĶĬņŏĽĬŀ

/,ȮĔŅĶĽńĚŏĔĨĔŅĶĦƢőħĵŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅ 
0,ȮĔŅĶĮĶŃŏĴŇĬőħĵĔĶĶĴĔŅĶĽŀĭ
ĺŇĪĵŅĬŇıĬīƢ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
ĕƟŀĴŌĸĭĬıŊŘĬģŅĬĕŀĚľĸńĔ
ĺŇĪĵŅĻŅĽĨĶƢȮŏıŊŗŀĮĸŌĔİƤĚŒľƟ
ĬńĔĻŉĔļŅĴňėĺŅĴĞŊŗŀĽńĨĵƢĨƞŀĕƟŀĴŌĸ
ěŅĔĔŅĶĪħĸŀĚȮŐĸŃĔŅĶŀƟŅĚŀŇĚ
ĕƟŀĴŌĸŀĵƞŅĚŏľĴŅŃĽĴ 
0,ȮĔŅĶĴŀĭľĴŅĵĳŅĶŃĚŅĬŀŊŗĬȮŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵŒľƟĶńĭįŇħĝŀĭȮ
őħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 

1,ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬħŋļġňĬŇıĬīƢ
ŐĸŃįĸĚŅĬĨňıŇĴıƢĪňŗĴňĔŅĶŀƟŅĚŀŇĚ
ĕƟŀĴŌĸŀĵƞŅĚŏľĴŅŃĽĴ 

 
3, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅ
&Curriculum Mapping) 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ ĮĶŃĔŀĭħƟĺĵ 
PLO 1: ĴňėĺŅĴĶŌƟŒĬĻŅĽĨĶƢħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢȮĪńŘĚĪŅĚĪķļġňŐĸŃ

ĮĢŇĭńĨŇȮĶĺĴĪńŘĚĽŅĴŅĶĩĭŌĶĦŅĔŅĶŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
1.1: ĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟĕńŘĬĽŌĚĕŀĚĻŅĽĨĶƢĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢœħƟŀĵƞŅĚĸŉĔĞŉŘĚ 

1.2: ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟħƟŅĬěŋĸĝňĺĺŇĪĵŅĭĬģŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢĔńĭ
ĻŅĽĨĶƢŀŊŗĬŏıŊŗŀĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĔƟĮƤĠľŅŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŐĔƟĮƤĠľŅŏĜıŅŃľĬƟŅȮŏıŊŗŀĽĶƟŅĚ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŐĸŃ-ľĶŊŀıńĥĬŅįĸŇĨĳńĦĤƢ 

1.3: ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėĬŇėĮĢŇĭńĨŇĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅĽņľĶńĭĚŅĬĺŇěńĵœħƟ
ŀĵƞŅĚŏĝňŗĵĺĝŅĠ 

1.4 : ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŀĳŇĮĶŅĵĕƟŀĴŌĸěŅĔįĸĔŅĶĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃŏĮƦĬĶŃĭĭȮ 
 
PLO 2ȮĽŅĴŅĶĩŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĽŊĭėƟĬĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĽŊŗŀĽŅĶȮĬņŏĽĬŀȮŐĸŃŏįĵŐıĶƞįĸĚŅĬ

ĪŅĚĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļȮőħĵŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 
2.1 : ĽŅĴŅĶĩŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĽŊĭėƟĬĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĺŇŏėĶŅŃľƢȮŐĸŃĬņĕƟŀĴŌĸȮĴŅ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴ 

2.2 : ĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬŐĸŃĨňıŇĴıƢįĸĚŅĬĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞœħƟĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶ 
2.3 : ĽŅĴŅĶĩŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶĬņŏĽĬŀĶŅĵĚŅĬŐĸŃįĸĚŅĬĺŇěńĵŏĮƦĬĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

 
PLO 3 ĽŅĴŅĶĩĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping) 
 

ĔĶŃĭĺĬĺŇĝŅ 
NJMȮ/ NJMȮ0 NJMȮ1 

/,/ /,0 /,1 /,2 0,/ 0,0 0,1 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ-ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

215891ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 x x x x x x x x 

215892ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 x x x x x x x x 

215893ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3 x x x x x x x x 

215894ȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ4 x x x x x x x x 

ĮĶŇĠĠŅĬŇıĬīƢ 
215897 ħŋļġňĬŇıĬīƢ x x x x x x x x 
215898 ħŋļġňĬŇıĬīƢ x x x x x x x x 
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ėņŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮ 
ėŋĦīĶĶĴ ěĶŇĵīĶĶĴȮȮȮȮȮȮȮ 

(1.1) ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ŏĽňĵĽĸŃ ŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňı 
(1.2) ĴňĺŇĬńĵ ĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚ ŕ 
ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
(1.3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭ
ėĺŅĴĽņėńĠ 
(1.4) ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

ėĺŅĴĶŌƟ 
(2.1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
(2.2) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃ ŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕ
ĮƤĠľŅ 
(2.3) ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟ
ŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
(2.4) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
(3.1) ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
(3.2) ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴ ĻŉĔļŅ ĺŇŏėĶŅŃľƢ ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 
(3.3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
(4.1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 
(4.2) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶ
ŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
(4.3) ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(5.1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃ
ŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
(5.2) ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
(5.3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬņŏĽĬŀ
ŀĵƞŅĚŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ (PLO) ĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ (TQF) 
 
 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ
&ROD' 

NJMȮ/ NJMȮ0 NJMȮ1 
/,/ /,0 /,1 /,2 0,/ 0,0 0,1 

/,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ         
/,/ ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ŏĽňĵĽĸŃ 
ŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

 V  V  V V V 

/,0 ĴňĺŇĬńĵ ĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ 
ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚ ŕ ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

 V  V  V V V 

/,1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴ 
ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩȮ
ŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭėĺŅĴĽņėńĠ 

 V  V V V V V 

/,2 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅȮ
ŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

     V V V 

0,ȮħƟŅĬėĺŅĴĶŌƟ         
0,/ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭ  ľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬȮ
ŏĬŊŘŀľŅĪňŗĻŉĔļŅ 

V V V V  V V  

0,0 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 

 V V V V V V  

0,1ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅ 
ĶŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺȮĔĺƟŅĚĕŀĚ ĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅ 
ŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ 
ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

    V V   

0,2 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅ 
ĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 

 V   V V   
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ
&ROD' 

NJMȮ/ NJMȮ0 NJMȮ1 
/,/ /,0 /,1 /,2 0,/ 0,0 0,1 

1,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ         
1,/ ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ  V  V V V   

1,0 ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴ ĻŉĔļŅ ĺŇŏėĶŅŃľƢ ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ 
ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

     V   

1,1 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚȮ
ŏľĴŅŃĽĴ 

 V V   V   

2,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ         

2,/ ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮ
ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅȮ
œĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

    V V   

2,0 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮ
ŐĸŃŏĮƦĬįŌƟȮĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃȮ
ĽƞĺĬĶĺĴıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

  V  V V   

2,1 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚȮ
ĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

    V    

3,ȮħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

        

3,/ ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬȮ
ĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 

  V  V  V  

3,0 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮ
ľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

   V V  V  

3,1 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮ
ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 

     V V  
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ľĴĺħĪňŗȮ5  
ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 

 
1,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬ 
 ŒĝƟĶŃĭĭŀńĔļĶĸņħńĭĕńŘĬŐĸŃėƞŅĸņħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵŐĭƞĚĔŅĶ
ĔņľĬħŀńĔļĶĸņħńĭĕńŘĬŏĮƦĬȮ3 ĔĸŋƞĴȮėŊŀȮŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮŐĸŃ
ŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ 
 

  &1' ŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħħńĚĬňŘ 
   ŀńĔļĶĸņħńĭĕńŘĬ         ėĺŅĴľĴŅĵ  ȮȮȮȮȮȮȮėƞŅĸņħńĭĕńŘĬ 
         A   ħňŏĵňŗĵĴ &excellent'  4,00 
         B)   ħňĴŅĔ &very good'  3,50 
         B   ħň &good'   3,00 
         C)   ħňıŀŒĝƟ &fairly good'  2,50 
         C   ıŀŒĝƟ &fair'   2,00 
         D)   ŀƞŀĬ &poor'   1,50 
         D   ŀƞŀĬĴŅĔ &very poor'  1,00 
         F   ĨĔ &failed'   0,00 
 

  &2' ŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮȮŒľƟĔņľĬħħńĚĬňŘ 
   ŀńĔļĶĸņħńĭĕńŘĬ  ȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵ 
         S   ŏĮƦĬĪňŗıŀŒě  &satisfactory' 
         U   œĴƞŏĮƦĬĪňŗıŀŒěȮȮ&unsatisfactory' 
 

  &3' ŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮȮŒľƟĔņľĬħħńĚĬňŘ 
   ŀńĔļĶĸņħńĭĕńŘĬ           ėĺŅĴľĴŅĵ 
         I   ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ  &incomplete' 
         P   ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ  &in progress' 
         V   ŏĕƟŅĶƞĺĴĻŉĔļŅ  &visiting' 
         W   ĩŀĬĔĶŃĭĺĬĺŇĝŅ &withdrawn' 
         T   ĮĶŇĠĠŅĬŇıĬīƢĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħņŏĬŇĬĔŅĶȮ&thesis in progress' 
 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢĬńĔĻŉĔļŅěŃĨƟŀĚœħƟėƞŅĸņħńĭĕńŘĬœĴƞĨŗņĔĺƞŅȮC ľĶŊŀȮS 
ĴŇĜŃĬńŘĬěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘņŀňĔ 
 ĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸņħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞĔĶŃĭĺĬĺŇĝŅȮ215891, 
215892, 215893, 215894, 215897, 215898 
 
2,ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 

2,1 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅ 
ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮ 
+ȮȮȮȮĴňĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬěŅĔĬńĔĻŉĔļŅŒĬĔŇěĔĶĶĴĽńĴĴĬŅıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ŏıŊŗŀŏĮƦĬĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
+ȮȮȮĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔŕȮ5 ĮƖȮőħĵįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
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2,2 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅ 
+ȮȮȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭȮŒĬħƟŅĬĕŀĚĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪņȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮ
ėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭĔŅĶĚŅĬŀŅĝňı 
+ȮȮȮĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬȮŒĬħƟŅĬėĺŅĴıŉĚıŀŒěŒĬėŋĦĳŅıĕŀĚĭńĦĤŇĨ 

 
3,ȮŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

ĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2559ȮŐĸŃĨŅĴŏĔĦĤƢĕŀĚĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮħńĚĬňŘ 

1) ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&qualifying examination' 
2) ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
3) ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4) ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸħŋļġňĬŇıĬīƢŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬņŏĽĬŀįĸĔŅĶĪņ
ħŋļġňĬŇıĬīƢŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 

5) ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ 
ľĸńĔĽŌĨĶŐĭĭȮ1,1Ȯ 

  1) įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ&Affiliation) 
ŀĵƞŅĚĬƟŀĵĺƞŅȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of 
Biology, Faculty of Science, Chiang Mai University)ȮŐĸŃŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚĶŃĭŋĝŊŗŀ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science  

 
ľĴŅĵŏľĨŋȮĽŇĪīŇĭńĨĶ-ĬĺńĨĔĶĶĴĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢȮ/ȮŏĶŊŗŀĚȮőħĵȮ 
 ĽŇĪīŇĭńĨĶȮĨƟŀĚœħƟĶńĭŏĸĕĪňŗěħŐěƟĚȮŐĸŃĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮ'ȮľĶŊŀȮ
ĬĺńĨĔĶĶĴȮĨƟŀĚĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮ' ěŅĔĔŅĶĮĶŃŏĴŇĬőħĵ
ľĬƞĺĵĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
 2)ȮĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
ľĸńĔĽŌĨĶȮȮŐĭĭȮ1,2 

 1)  įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed 
ľĶŊŀȮWeb of Science ŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ&Affiliation) ŀĵƞŅĚĬƟŀĵĺƞŅȮ
ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, 
Faculty of Science, Chiang Mai University)ȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚĶŃĭŋĝŊŗŀĬńĔĻŉĔļŅ
ŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) 

 
ľĴŅĵŏľĨŋȮĽŇĪīŇĭńĨĶ-ĬĺńĨĔĶĶĴĪňŗĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢȮ/ȮŏĶŊŗŀĚȮőħĵȮ 
 ĽŇĪīŇĭńĨĶȮĨƟŀĚœħƟĶńĭŏĸĕĪňŗěħŐěƟĚȮŐĸŃĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮ'ȮľĶŊŀȮ
ĬĺńĨĔĶĶĴȮĨƟŀĚĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮ' ěŅĔĔŅĶĮĶŃŏĴŇĬőħĵ
ľĬƞĺĵĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
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 2) ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
6) ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚȮȮȮȮȮȮȮȮȮȮ
ĬńĔĻŉĔļŅĪňŗœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚȮ
ŀĬŋĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,033. 
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ľĴĺħĪňŗȮ6Ȯ 
ĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

 
1,ȮĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞ 

1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃȮ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢȮȮőħĵĔŅĶ
ĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮĪńŘĚĬňŘĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬĔŅĶ
ĪħĸŀĚĚŅĬŐĸƟĺ 

3) ĴňŀŅěŅĶĵƢıňŗŏĸňŘĵĚŒľƟėņŐĬŃĬņŐĔƞŀŅěŅĶĵƢŒľĴƞȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬȮĔŅĶĪņĺŇěńĵȮĶĺĴĩŉĚĔŅĶĨňıŇĴıƢįĸĚŅĬ 
 

2,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĽĬńĭĽĬŋĬŒľƟŏĕƟŅĶƞĺĴľĶŊŀŏĽĬŀįĸĚŅĬŒĬĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮ
ľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
2.2 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
2) ĴňĔŅĶĽĬńĭĽĬŋĬȮĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
3) ĽƞĚŏĽĶŇĴĔŅĶĪņĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴŏĝňŗĵĺĝŅĠ
ŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5 
ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

 
1. ĔŅĶĔņĔńĭĴŅĨĶģŅĬȮ 
  ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶ 
¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ěņĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨņŐľĬƞĚ
ĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪňŗ
œħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚ
ĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 
¶ ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ 
ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨņŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭ
ĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵȮ
1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 
¶  ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬņėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴňĽƞĺĬœħƟ+
ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅĮĶŃĔŀĭĔŅĶ
ıŇěŅĶĦŅ 
 

2. ĭńĦĤŇĨ 
¶  ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔņľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚ
ĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
¶  ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ 

 
ľĸńĔĽŌĨĶŐĭĭȮ1,1Ȯ 
1) įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ&Affiliation) 
ŀĵƞŅĚĬƟŀĵĺƞŅȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of 
Biology, Faculty of Science, Chiang Mai University)ȮŐĸŃŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚĶŃĭŋĝŊŗŀ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science  

 
ľĴŅĵŏľĨŋȮĽŇĪīŇĭńĨĶ-ĬĺńĨĔĶĶĴĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢȮ/ȮŏĶŊŗŀĚȮőħĵȮ 
 ĽŇĪīŇĭńĨĶȮĨƟŀĚœħƟĶńĭŏĸĕĪňŗěħŐěƟĚȮŐĸŃĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮ'ȮľĶŊŀȮ
ĬĺńĨĔĶĶĴȮĨƟŀĚĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮ' ěŅĔĔŅĶĮĶŃŏĴŇĬőħĵ
ľĬƞĺĵĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
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 2)ȮĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
ľĸńĔĽŌĨĶŐĭĭȮ1,2 
  1)  įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed 
ľĶŊŀȮWeb of Science ŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ&Affiliation) ŀĵƞŅĚĬƟŀĵĺƞŅȮ
ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, 
Faculty of Science, Chiang Mai University)ȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚĶŃĭŋĝŊŗŀĬńĔĻŉĔļŅ
ŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) 

 
ľĴŅĵŏľĨŋȮĽŇĪīŇĭńĨĶ-ĬĺńĨĔĶĶĴĪňŗĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢȮ/ȮŏĶŊŗŀĚȮőħĵȮ 
 ĽŇĪīŇĭńĨĶȮĨƟŀĚœħƟĶńĭŏĸĕĪňŗěħŐěƟĚȮŐĸŃĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮ'ȮľĶŊŀȮ
ĬĺńĨĔĶĶĴȮĨƟŀĚĴňȮReadiness Level (TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮ' ěŅĔĔŅĶĮĶŃŏĴŇĬőħĵ
ľĬƞĺĵĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
 2) ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇ ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
3. ĬńĔĻŉĔļŅ 
¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴȮőħĵĔņľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 
¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮŏĽĶŇĴĽĶƟŅĚ
ėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽņĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėņĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮőħĵ
ŀŅěŅĶĵƢěŃĨƟŀĚĔņľĬħĝńŗĺőĴĚŒľƟėņĮĶŉĔļŅȮ&Office Hours'ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 
¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 
¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĔŅĶĶńĭ
ŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬ 
 

4. ŀŅěŅĶĵƢ 
¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬĪħĽŀĭ
ėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěņȮ 
¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢŐĸŃ
ĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 
¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢȮŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃĴň
ėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚŀŅěŅĶĵƢȮ
ŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħņŏĬŇĬĚŅĬ 
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5. ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚĺŇĝŅĔŅĶ-
ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮ 
¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀħŋļġňĬŇıĬīƢȮħŋļġňĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
¶ ĴňĔŅĶĔņľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬ
ĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔņĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪņŐįĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 
¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮħŋļġňĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŏıŊŗŀĝƞĺĵŏľĸŊŀȮ
ĔņĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪņħŋļġňĬŇıĬīƢȮħŋļġňĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 
¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔņĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Ĵėŀ,3ȮĴėŀ,4ȮŐĸŃȮĴėŀ,5'Ȯ 

 
6. ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
¶ ĴňĶŃĭĭĔŅĶħņŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 
¶ ĴňĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĬņįĸĔŅĶĽņĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 
 
 

7. ĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬȮ&Key Performance Indicators' 
 

ŐĭĭȮ1,1 
 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ2 ĮƖĪňŗȮ5 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
ħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6.ȮŐĸŃĴňĔŅĶ
ĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ 

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮȮŐĸŃȮĴėŀ,4ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,5 ŐĸŃȮĴėŀ,
6 ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬȮľĸńĚ
ĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅȮ 

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,7 
ĳŅĵŒĬ  60 ĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ2 ĮƖĪňŗȮ5 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗ
ĔņľĬħŒĬȮĴėŀ,1ȮȮŐĸŃĴėŀ,Ȯ4 &ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25 ĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮ
ĔŅĶĮĶŃŏĴŇĬȮįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗ
ĶŅĵĚŅĬȮŒĬȮĴėŀ,7 ĮƖĪňŗŐĸƟĺȮ 

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėņŐĬŃĬņ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

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

x x x x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,51 ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

  x x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵ
ĔĺƞŅ 3,51 ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

   x x 

ĶĺĴĨńĺĭƞĚĝňŘȮ&ĕƟŀ'ȮŒĬŐĨƞĸŃĮƖ 7 /. // /0 /0 
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĕƟŀĪňŗ' 1+5 1+5 1+5 1+5 1+5 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴȮ&ĕƟŀ' 6 6 7 /. /. 

ŏĔĦĤƢĮĶŃŏĴŇĬ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ           
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗ 1-5) ĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵȮŐĸŃĴňěņĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħņŏĬŇĬĔŅĶ

ĭĶĶĸŋŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 % ĕŀĚĨńĺĭƞĚĝňŘĶĺĴȮőħĵıŇěŅĶĦŅěŅĔěņĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
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ŐĭĭȮ1,2 
 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ2 ĮƖĪňŗȮ5 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
ħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃȮ0ȮėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6.ȮŐĸŃĴňĔŅĶ
ĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅ 

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,3 ŐĸŃȮĴėŀ,4 ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,5 ŐĸŃȮĴėŀ,
6 ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬȮľĸńĚ
ĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ 

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,7 
ĳŅĵŒĬ 60 ĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗ
ĔņľĬħŒĬȮĴėŀ,3 ŐĸŃȮĴėŀ,4 &ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃ 25 ĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗ
ĶŅĵĚŅĬŒĬȮĴėŀ,7 ĮƖĪňŗŐĸƟĺ 

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėņŐĬŃĬņ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅ
ĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ50 ĨƞŀĮƖ 

x x x x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,51 ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

   x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵ
ĔĺƞŅ 3,51 ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

    x 

ĶĺĴĨńĺĭƞĚĝňŘȮ&ĕƟŀ'ȮŒĬŐĨƞĸŃĮƖ 7 /. /. // /0 
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĕƟŀĪňŗ' 1+5 1+5 1+5 1+5 1+5 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴȮ&ĕƟŀ' 6 6 6 7 /. 

ŏĔĦĤƢĮĶŃŏĴŇĬ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ           
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗ 1-5) ĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵȮŐĸŃĴňěņĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħņŏĬŇĬĔŅĶ

ĭĶĶĸŋŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 % ĕŀĚĨńĺĭƞĚĝňŘĶĺĴȮőħĵıŇěŅĶĦŅěŅĔěņĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
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ľĴĺħĪňŗȮ8Ȯ 
ĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

 
1,ȮȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 

 1,1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
 RȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃȮ 
ȮȮȮȮȮȮȮȮȮȮěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 RȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
 ÄȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
 ÄȮĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴĔńĭ 
ȮȮȮȮȮȮȮȮȮȮȮĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 

1,2 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
RȮŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶŒĝƟ
ĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

 
2,ȮȮȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

RȮĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
RȮĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
RȮĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬȮŕ 

 
3,ȮȮȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 

ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěņĮƖȮĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗȮ7 ĕƟŀȮ7 őħĵ
ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵȮ3 ėĬȮĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ1 ėĬȮĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚ
ěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
4,ȮȮȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěņĽŅĕŅĺŇĝŅ-ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,Ȯ5, 6, 7 ŏıŊŗŀŒľƟĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬņœĮĽŌƞĔŅĶħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶĨƞŀœĮȮĽņľĶńĭĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪņĪŋĔȮŕȮ5 ĮƖȮľĶŊŀĴňĔŅĶĮĶńĭĵƞŀĵĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĨŅĴĭĶŇĭĪőĸĔȮĪńŘĚĬňŘŏıŊŗŀŒľƟ
ľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
 



 

46 
 

ĳŅėįĬĺĔ 
1,ȮėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 

215891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 
Ph,D,ȮSeminar in Applied Microbiology 1 

1 &1+0+2' 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8ȮœĴƞĴň 
ĔŅĶĬņŏĽĬŀĽńĴĴĬŅĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢĪňŗĪńĬĽĴńĵőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵŏĬƟĬĔŅĶĪĭĪĺĬ

ŏŀĔĽŅĶȮįĸŐĸŃŀĳŇĮĶŅĵįĸĕŀĚĚŅĬĺŇěńĵĪňŗĴňĴŅĔƞŀĬĞŉŗĚŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ  
Seminar presentation by Ph.D. students on current applied microbiological topics, 

dealing with extensive literature reviews, results and discussion of the previous studies related 
to individual thesis title and research outline. 
215892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 

Ph,D,ȮSeminar in Applied Microbiology 2 
1 &1+0+2' 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8Ȯ215891 
ȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĬņŏĽĬŀĽńĴĴĬŅĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵŏĬƟĬĶŅĵĸŃŏŀňĵħȮĕŀĚ
ŐįĬĔŅĶĺŇěńĵȮĺŇīňĺŇěńĵȮŐĸŃįĸĔŅĶĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ 

Seminar presentation by Ph.D. students on applied microbiological topics, dealing with 
research plans, methodologyȮand results in topics related to individual thesis title and research 
outline, 
215893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3 

Ph,D,ȮSeminar in Applied Microbiology 3 
1 &1+0+2' 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8Ȯ215892 
ȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĬņŏĽĬŀĽńĴĴĬŅĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵŏĬƟĬĶŅĵĸŃŏŀňĵħȮĕŀĚ
ŐįĬĔŅĶĺŇěńĵȮĺŇīňĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢįĸŐĸŃĔŅĶŀĳŇĮĶŅĵįĸĔŅĶĺŇěńĵȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢĕŀĚ
ĬńĔĻŉĔļŅ 

Seminar presentation by Ph.D. students on applied microbiological topics, dealing with 
research plans, methodology, results analyses, and discussion in topics related to individual 
thesis title and research outline, 
215894 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ4 

Ph,D,ȮSeminar in Applied Microbiology 4 
1 &1+0+2' 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8Ȯ215893 
ȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĬņŏĽĬŀĽńĴĴĬŅĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵŏĬƟĬĶŅĵĸŃŏŀňĵħȮĕŀĚȮĺŇīň
ĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢįĸŐĸŃĔŅĶŀĳŇĮĶŅĵįĸĔŅĶĺŇěńĵȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ 

Seminar presentation by Ph.D. students on applied microbiological topics, dealing with 
methodology, results analyses, and discussion in topics related to individual thesis title and 
research outline, 
215897 ħŋļġňĬŇıĬīƢȮ 

Doctoral Thesis 
72  ľĬƞĺĵĔŇĨ 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
215898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
48  ľĬƞĺĵĔŇĨ 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
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2,ȮȮȮėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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2. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢȮ 

ĶĻ,ħĶ,ȮĺĽŋȮĮģĴŀŅĶňĵƢ &H-Index : 17) 

ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Kumsiri, B,, Pekkoh, J,, Pathom+aree, W,, Lumyong, S,, Phinyo, K,, Pumas, C,, and 

Srinuanpan, S,Ȯ2021,ȮEnhanced production of microalgal biomass and lipid as an 
environmentally friendly biodiesel feedstock through actinomycete co+culture in biogas 
digestate effluent,ȮBioresource Technology, 1254468Ȯ1+10,Ȯ 

2. Maneechote, W,, Cheirsilp, B,, Srinuanpan S,Ȯand Pathom+aree, W, 2021,ȮOptimizing 
physicochemical factors for two+stage cultivation of newly isolated oleaginous microalgae 
from local lake as promising sources of pigments, PUFAs and biodiesel feedstocks,Ȯ
Bioresource Technology Reports 5, 1007388Ȯ1+10, 

3. Pekkoh, J,, Ruangrit, K,, Pumas, C,, Duangjan, K,ȮChaipoot, S,, Phongphisutthinant, R,Ȯ
Jeerapan, I,, Sawangrat, K,,ȮPathom+aree, W,Ȯand Srinuanpan, S,Ȯ2021,ȮTransforming 
microalgal Chlorella biomass into cosmetically and nutraceutically protein hydrolysates 
using high+efficiency enzymatic hydrolysis approach,ȮBiomass Conversion and Biorefinery, 
https8--doi,org-10,1007-s13399+021+01622+78Ȯ1+17, 

4. Pathom+aree, W,,ȮMatako, A,, Rangseekaew, P,, Seesuriyachan P,Ȯand Srinuanpan S,Ȯ2021,Ȯ
Performance of actinobacteria isolated from rhizosphere soils on plant growth promotion 
under cadmium toxicity,ȮInternational Journal of Phytoremediation,Ȯ23&14'8 1497+1505, 

5. Thongkantha, S,, Thongklam, S,, McKenzie, E,H,C,, Lumyong, S,, Pathom+aree, W,Ȯand 
Bussaban, B,Ȯ2021,ȮDiversity and molecular phylogeny of some boletes from three 
conserved forests in Chiang Mai, with four new records &Chiua viridula, Neoboletus 
obscureumbrinus, Parvixerocomus pseudoaokii and Xerocomus nigromaculatus'Ȯof 
Thailand,ȮChiang Mai Journal of Science 48&3'8Ȯ867+883, 

6. Ruangrit, K,, Pekkoh, J,, Duangjan, K,, Phinyo, K,, Kamopas, W,, Jeerapan,ȮI,, Pathom+aree, 
W,Ȯand Srinuanpan, S,Ȯ2021,ȮEffectiveness of using oleaginous microalgae as a green 
biosorbent to remove copper from aqueous media,ȮEnvironmentAsia 14&2'8Ȯ14+21, 

7. Abdel+Mageed, W,M,, Al+Wahaibi, L,H,, Lehri, B,, Al+Saleem, M,S,M,, Goodfellow, M,, 
Kusuma, A,B,, Nouioui, I,, Soleh, H,, Pathom+aree, W,, Jaspars, M,Ȯand Karlyshev, A,V,Ȯ2021,Ȯ
Biotechnological and ecological potential of Micromonospora provocatoris sp,Ȯnov,, a 
gifted strain isolated from the Challenger Deep of the Mariana Trench,ȮMarine Drugs 198Ȯ
243, 
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8. Sansupa, C,, Purahong, W,, Wubet, T,, Tiansawat, P,, Pathom+aree, W,, Teaumroong, N,, 
Chantawannakul, P,, Buscot, F,, Elliott, S,Ȯand Disayathanoowat, T,Ȯ2021,ȮSoil bacterial 
communities and their associated functions for forest restoration on a limestone mine in 
northern Thailand,ȮPLoS One 16&4'8Ȯe0248806, 

9. Inthama, P,, Pumas, P,, Pathom+aree, W,, Pekkoh, J,Ȯand Pumas, C,Ȯ2021,ȮPlant growth 
and drought tolerance+promoting bacterium for bioremediation of paraquat pesticide 
residues in agriculture soils,ȮFrontiers in Microbiology 128Ȯ604662, 

10. Chotchindakun, K,, Pathom+aree, W,, Dumri, K,, Ruangsuriya, J,, Pumas, C,Ȯand Pekkoh, J,Ȯ
2021,ȮLow crystallinity of poly&3+hydroxybutyrate+co+3+hydroxyvalerate'Ȯbioproduction by 
hot spring cyanobacterium Cyanosarcina sp,ȮAARL T020,ȮPlants 108Ȯ503, 

11. Chaisuwan, W,, Manassa, A,, Phimolsiripol, Y,, Jantanasakulwong, K,, Chaiyaso, T,,ȮPathom+
aree, W,, You, S, and Seeruyachan, P,Ȯ2020,ȮIntegrated ultrasonication and microbubble+
assisted enzymatic synthesis of fructooligosaccharides from brown sugar,ȮFoods 98Ȯ1833, 

12. Insuk, C,, Kuncharoen, N,, Cheeptham, N,, Tanasupawat, S,Ȯand Pathom+aree, W,Ȯ2020,Ȯ
Bryophytes harbor cultivable actinobacteria with plant growth promoting potential,Ȯ
Frontiers in Microbiology 118ȮArticle 563047, 

13. Lipun, K,, Teo, W,F,A,, Suksaard, P,, Pathom+aree, W,Ȯand Duangmal, K,Ȯ2020,Ȯ
Nonomuraea antri sp,Ȯnov,, an actinomycete isolated from cave soil in Thailand,Ȯ
International Journal of Systematic and Evolutionary Microbiology 70&10'8Ȯ5296+5303,Ȯ
https8--doi,org-10,1099-Ȯijsem,0,004413 

14. Boontim, N,, Unban, K,, Pathom+aree, W,, Niamsup, P,, Khanongnuch, C,Ȯand Lumyong, 
S,Ȯ2020,ȮL+lactic acid production by Lactobacillus salivarius L105 in optimized medium 
and effects of sugar concentration,ȮChiang Mai Journal of Science 47&5'8Ȯ887+898, 

15. Jirachaisakdeacha, D,, Kumdhitiahutsawakul, L,, Pholchan, P,, Kantha, U,,ȮPathom+aree,Ȯ
W,Ȯand Bovonsombut, S, 2020,ȮHydrogen sulfide removal from biogas using immobilized 
sulfur oxidizing bacterium Paracoccus versutus CM1 in biofilters,ȮChiang Mai Journal of 
Science 47&5'8Ȯ650+664, 

16. Barros+Rodriguez, A,, Rangseekaew, P,, Lasudee, K,,ȮPathom+aree,ȮW,Ȯand Manzanera, M,Ȯ
2020,ȮRegulatory risks associated with bacteria as biostimulants and biofertilizers in the 
frame of the European regulation &EU'Ȯ2019-1009,ȮScience of the Total Environment 7408Ȯ
140239, 

17. Sujarit, K,, Pathom+aree, W,,ȮMori, M,, Dobashi, K,, Shiomi, K,Ȯand Lumyong, S,Ȯ2020,Ȯ
Streptomyces palmae CMU+AB204T, an antifungal producing+actinomycete, as a potential 
biocontrol agent to protect palm oil producing trees from basal stem rot disease fungus, 
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Ganoderma boninense,Ȯ Biological Control 1488Ȯ 104307,Ȯ
https8--doi,org-10,1016-j,biocontrol,Ȯ2020,104307 

18. Penkhrue, W,, Jendrossek, D,, Khanongnuch, C,, Pathom+aree, W,, Aizawa, T,, Behrens, 
R,L,Ȯand Lumyong, S,Ȯ2020,ȮResponse surface method for polyhydroxybutyrate &PHB'Ȯ
bioplastic accumulation in Bacillus drentensis BP17 using pineapple peel,ȮPLoS One 15&3'8Ȯ
e0230443,Ȯhttps8--doi,org-10,1371-journal,pone,0230443 

19. Sujarit, K,, Mori, M,, Dobashi, K,, Shiomi, K,, Pathom+aree,ȮW,Ȯand Lumyong, S,Ȯ2020,ȮNew 
antimicrobial phenyl alkenoic acids isolated from oil palm rhizosphere+associated 
actinomycete, Streptomyces palmae CMU+AB204T,ȮMicroorganisms 88Ȯ350, doi810,3390-Ȯ
microorganisms8030350, 

20. Chaiharn, M,, Theantana, T,Ȯand Pathom+aree, W,Ȯ2020,ȮEvaluation of biocontrol activities 
of Streptomyces spp,Ȯagainst rice blast disease fungi,ȮPathogens 98Ȯ126,Ȯ
doi810,3390-pathogens9020126, 

21. Moungmoon, T,, Chaichana, C,, Pumas, C,, Pathom+aree, W,, Ruangrit, K,Ȯand Pekkoh, J,Ȯ
2020,ȮQuantitative analysis of methane and glycolate production from microalgae using 
undiluted wastewater obtained from chicken+manure biogas digester,ȮScience of Total 
Environment 7148Ȯ136577,Ȯhttps8--doi,org-10,1016-j,scitotenv,2020,136577 

22. Butbunchu, N,Ȯand Pathom+aree, W,Ȯ2019,ȮActinobacteria as promising candidate for 
polylactic acid type bioplastic degradation,ȮFrontiers in Microbiology 108ȮArticle 2834,Ȯ
doi810,3389-fmicb,2019,02834, 

23. Chaiya, L,, Matsumoto, A,, Wink, J,, Inahashi, Y,, Risdian, C,, Pathom+aree, W,Ȯand 
Lumyong, S,Ȯ2019,ȮAmycolatopsis eburnea sp,Ȯnov,, an actinomycete associated with 
arbuscular mycorrhizal fungal spores,ȮInternational Journal of Systematic and 
Evolutionary Microbiology 69&11'8Ȯ3603+3608,Ȯ 

24. Chaiharn, M,, Sujada, N,, Pathom+aree, W,Ȯand Lumyong, S, 2019,ȮBiological control of 
Rigidoporus microporus the cause of white root disease in rubber using PGPRs in vivo,Ȯ
Chiang Mai Journal of Science 46&5'8Ȯ850+866, 

25. Kumdhitiahutsawakul, L,, Jirachaisakdeacha, D,, Pholchan, P,, Pathom+aree,ȮW,Ȯand 
Bovonsombat, S,Ȯ2019,ȮUse of PCR+DGGE technique to determine the microbial 
community in anaerobic activated sludges from biogas plants,ȮChiang Mai Journal of 
Science 46&3'8Ȯ444+455, 

26. Rangseekaew, P,Ȯand Pathom+aree, W,Ȯ2019,ȮCave actinobacteria as producers of 
bioactive metabolites,ȮFrontiers in Microbiology 108ȮArticle 387,Ȯ
doi810,3389-fmicb,2019,00387, 
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27. Pathom+aree, W,, Kreawsa, S,, Kamjam, M,, Tokuyama, S,, Yoosathaporn, S,Ȯand Lumyong, 
S,Ȯ2019,ȮPotential of selected mangrove Streptomyces as plant growth promoter and rice 
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4,ȮȮȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚ 
 
ľĸńĔĽŌĨĶŐĭĭȮ/,/Ȯ&ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ' 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ26ȮľĬƞĺĵĔŇĨ 
Ĕ, ĮĶŇĠĠŅĬŇıĬīƢȮ26ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮ0/3676ȮȮȮĺ,ěĝ,Ȯ676ȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ26ȮȮľĬƞĺĵĔŇĨ 
ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
   1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶ
ŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮőħĵȮ1  ŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸISI, Scopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science įĸĚŅĬħŋļġňĬŇıĬīƢĪňŗŏįĵŐıĶƞȮĨƟŀĚ
ĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&first author) ŀĵƞŅĚĬƟŀĵȮ1  ŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋ
ĽńĚĔńħȮ&Affiliation) ĺƞŅȮŴľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅ
ĮĶŃĵŋĔĨƢȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&Doctor of Philosophy Program in Applied Microbiology 
(International Program) in Faculty of Science, Chiang Mai 
Slgtcpqgrw'ŵȮŒĬįĸĚŅĬŏįĵŐıĶƞľĸńĔȮŐĸŃŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀ
ĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋ
ĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶŏĮƦĬĪňŗ
ŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟȮ
ĪńŘĚĬňŘįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĬŅĬŅĝŅĨŇœħƟœĴƞŏĔŇĬȮ1 ŏĶŊŗŀĚ 

 

ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ26 ȮľĬƞĺĵĔŇĨ 
Ĕ, ĮĶŇĠĠŅĬŇıĬīƢȮ26ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮ0/3676ȮȮȮĺ,ěĝ,Ȯ676ȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ26ȮȮľĬƞĺĵĔŇĨ 
ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶ
ĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ&Affiliation) ŀĵƞŅĚ
ĬƟŀĵĺƞŅȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of 
Science, Chiang Mai University)ȮŐĸŃŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚ
ĶŃĭŋĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮ
Web of Science  
 
ľĴŅĵŏľĨŋȮĽŇĪīŇĭńĨĶ-ĬĺńĨĔĶĶĴĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢȮ1ȮŏĶŊŗŀĚȮőħĵȮ
ĽŇĪīŇĭńĨĶȮĨƟŀĚœħƟĶńĭŏĸĕĪňŗěħŐěƟĚȮŐĸŃĴňȮReadiness Level (TRL/PRL/SRL 
ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮ'ȮľĶŊŀȮĬĺńĨĔĶĶĴȮĨƟŀĚĴňȮReadiness Level 
(TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮ' ěŅĔĔŅĶĮĶŃŏĴŇĬőħĵľĬƞĺĵĚŅĬĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
+Ȯ ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟŀĵŌƞŒĬ
ĶŌĮŐĭĭȮOBE (Outcome-Based 
Education)Ȯ 
+Ȯ ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮ ĴľŅĺŇĪĵŅĸńĵȮ
ŏĝňĵĚŒľĴƞ ĜĭńĭĪňŗȮ/3-0343 ŏĶŊŗŀĚ
ŏĔĦĤƢŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞ
įĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢ  
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 
 

0'ȮĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġň
ĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮ
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 

ȮȮȮȮȮ2,ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚȮ
ĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬ
ĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔ
ĳŅėĔŅĶĻŉĔļŅ 
 

1'ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚȮĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1'ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ+ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2'ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 

2,1'ȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĪŋĔĺŇĝŅ
ĨŅĴĸņħńĭȮħńĚĬňŘ 

215891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 
215892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 
215893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3 

2,2'ȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗěņŏĮƦĬĨƞŀ
ĔŅĶĪņħŋļġňĬŇıĬīƢȮĪńŘĚĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢ
ĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

 

ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1'ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ+ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2'ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 

2,1'ȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĪŋĔĺŇĝŅ
ĨŅĴĸņħńĭȮħńĚĬňŘ 

215891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 
215892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 
215893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3 

2,2'ȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗěņŏĮƦĬĨƞŀ
ĔŅĶĪņħŋļġňĬŇıĬīƢȮĪńŘĚĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

 

 
 
 
 
 
+ȮĮĶńĭĮĶŋĚėņŀīŇĭŅĵĸńĔļĦŃ
ĔĶŃĭĺĬĺŇĝŅŒľƟŏĔŇħėĺŅĴĝńħŏěĬ 
+ȮĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟŀĵŌƞŒĬ
Ķ ŌĮŐĭĭȮ(Outcome-Based 
Education)Ȯ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1'ȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĮƖ
ĔŅĶĻŉĔļŅĪňŗȮ1 ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩĔƞŀĬĪňŗěŃŏĽĬŀ
őėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

2'ȮȮĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮ
ěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔ
ľĸńĚěŅĔĔŅĶőŀĬȮ 

3'ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵ
ĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚŒľƟŏĽĶŖěĽŇŘĬ
ĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

4'ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŀŅě
ıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

 

Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1'ȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĮƖ
ĔŅĶĻŉĔļŅĪňŗȮ1 ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩĔƞŀĬĪňŗěŃŏĽĬŀőėĶĚ
ĶƞŅĚħŋļġňĬŇıĬīƢ 

2'ȮȮĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮěŃĨƟŀĚ
ĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔľĸńĚěŅĔĔŅĶőŀĬȮ 

3'ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚ
ĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ
1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

4'ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅ
ŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

1
01 



 

 
 

ľĸńĔĽŌĨĶŐĭĭȮ/,0Ȯ&ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň' 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ50ȮľĬƞĺĵĔŇĨ 
Ĕ, ĮĶŇĠĠŅĬŇıĬīƢȮ50ȮľĬƞĺĵĔŇĨ 
0/3675Ȯĺ,ěĝ,Ȯ675ȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ50ȮȮľĬƞĺĵĔŇĨ 
ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
   1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶ
ŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science įĸĚŅĬħŋļġňĬŇıĬīƢĪňŗŏįĵŐıĶƞȮĨƟŀĚĶŃĭŋ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ
&Affiliation) ĺƞŅȮŴľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅ
ĮĶŃĵŋĔĨƢȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&Doctor of Philosophy Program in Applied Microbiology 
(International Program) in Faculty of Science, Chiang Mai 
Slgtcpqgrw'ŵȮŒĬįĸĚŅĬŏįĵŐıĶƞľĸńĔȮŐĸŃŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀ
ĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮľĶŊŀȮįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋ
ĽŇĪīŇĭńĨĶĨƟŀĚœħƟĶńĭľĴŅĵŏĸĕĔŅĶěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶŏĮƦĬĪňŗ
ŏĶňĵĭĶƟŀĵŐĸƟĺȮŐĸŃĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟȮ
ĪńŘĚĬňŘįĸĚŅĬĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĬŅĬŅĝŅĨŇœħƟœĴƞŏĔŇĬȮ1 ŏĶŊŗŀĚ 

ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ50ȮľĬƞĺĵĔŇĨ 
Ĕ, ĮĶŇĠĠŅĬŇıĬīƢȮ50ȮľĬƞĺĵĔŇĨ 
0/3675Ȯĺ,ěĝ,Ȯ675ȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ50ȮȮľĬƞĺĵĔŇĨ 
ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶ
ĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮ
Web of Science ŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħȮ
&Affiliation) ŀĵƞŅĚĬƟŀĵĺƞŅȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of 
Science, Chiang Mai University)ȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚ
ĶŃĭŋĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) 
ľĴŅĵŏľĨŋȮĽŇĪīŇĭńĨĶ-ĬĺńĨĔĶĶĴĽŅĴŅĶĩŒĝƟŐĪĬįĸĚŅĬĨňıŇĴıƢȮ1ȮŏĶŊŗŀĚȮőħĵȮ
ĽŇĪīŇĭńĨĶȮĨƟŀĚœħƟĶńĭŏĸĕĪňŗěħŐěƟĚȮŐĸŃĴňȮReadiness Level (TRL/PRL/SRL 
ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮ'ȮľĶŊŀȮĬĺńĨĔĶĶĴȮĨƟŀĚĴňȮReadiness Level 
(TRL/PRL/SRL ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮ' ěŅĔĔŅĶĮĶŃŏĴŇĬőħĵľĬƞĺĵĚŅĬĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 

 
+Ȯ ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟŀĵŌƞŒĬ
ĶŌĮŐĭĭȮOBE (Outcome-Based 
Education)Ȯ 

- ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮ ĴľŅĺŇĪĵŅĸńĵȮ
ŏĝňĵĚŒľĴƞ ĜĭńĭĪňŗȮ/3-0343 ŏĶŊŗŀĚ
ŏĔĦĤƢŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞ
įĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢ  

1
02 

/
06 



 

 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 
 

0'ȮĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġň
ĬŇıĬīƢȮŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮ
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 

ȮȮȮȮȮ2,ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚȮ
ĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬ
ĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔ
ĳŅėĔŅĶĻŉĔļŅ 
 

1'ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚȮĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1'ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ+ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2'ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 

2,1'ȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĪŋĔĺŇĝŅ
ĨŅĴĸņħńĭȮħńĚĬňŘ 

215891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 
215892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 
215893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3 
215894 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ4 

2,2'ȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗěņŏĮƦĬĨƞŀ
ĔŅĶĪņħŋļġňĬŇıĬīƢȮĪńŘĚĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1'ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ+ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2'ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 

2,1'ȮĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅĪŋĔĺŇĝŅ
ĨŅĴĸņħńĭȮħńĚĬňŘ 

215891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 
215892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 
215893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3 
215894 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ4 
 

2,2'ȮĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗěņŏĮƦĬĨƞŀĔŅĶ
ĪņħŋļġňĬŇıĬīƢȮĪńŘĚĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
 

 
 
 
 
 
+ȮĮĶńĭĮĶŋĚėņŀīŇĭŅĵĸńĔļĦŃ
ĔĶŃĭĺĬĺŇĝŅŒľƟŏĔŇħėĺŅĴĝńħŏěĬ 
+ȮĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒľƟŀĵŌƞŒĬ
Ķ ŌĮŐĭĭȮ(Outcome-Based 
Education)Ȯ 

1
03 



 

 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1'ȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĮƖ
ĔŅĶĻŉĔļŅĪňŗȮ1 ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩĔƞŀĬĪňŗěŃŏĽĬŀ
őėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

2'ȮȮĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮ
ěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔ
ľĸńĚěŅĔĔŅĶőŀĬȮ 

3'ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵ
ĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚŒľƟŏĽĶŖěĽŇŘĬ
ĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

4'ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŀŅě
ıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

 

Ě,Ȯ ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1'ȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĮƖ
ĔŅĶĻŉĔļŅĪňŗȮ1 ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩĔƞŀĬĪňŗěŃŏĽĬŀőėĶĚ
ĶƞŅĚħŋļġňĬŇıĬīƢ 

2'ȮȮĬńĔĻŉĔļŅĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŒľƟőŀĬŐįĬĔŅĶĻŉĔļŅȮěŃĨƟŀĚ
ĽŀĭĺńħėŋĦĽĴĭńĨŇĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔľĸńĚěŅĔĔŅĶőŀĬȮ 

3'ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚ
ĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ
1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

4'ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅ
ŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
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5,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ľĸńĔĽŌĨĶŐĭĭȮ1,1 &ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ' 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 
ĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1    ľĬƞĺĵĔŇĨ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ + 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ + 
ĶĺĴ + 

ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1    ľĬƞĺĵĔŇĨ 

ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ + 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ +

ĶĺĴ ȮȮȮ+ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
215891 ĺ,ěĝ, 891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 + 

ĽŀĭĺńħėŋĦĽĴĭńĨŇ + 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ + 
ĶĺĴ + 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
215891 ĺ,ěĝ, 891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 + 

ĽŀĭĺńħėŋĦĽĴĭńĨŇ + 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ + 

ĶĺĴ + 
ĮƖĪňŗȮȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ1    ľĬƞĺĵĔŇĨ 
215898 ĺ,ěĝ,Ȯ898 ħŋļġňĬŇıĬīƢ 12 
215892 ĺ,ěĝ, 892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 + 

ĶĺĴ 12 

ĮƖĪňŗȮȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ1    ľĬƞĺĵĔŇĨ 
215898 ĺ,ěĝ,Ȯ898 ħŋļġňĬŇıĬīƢ 12 
215892 ĺ,ěĝ, 892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 + 

ĶĺĴ 12 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ2    ľĬƞĺĵĔŇĨ 
215898 ĺ,ěĝ, 898 ħŋļġňĬŇıĬīƢ 12 
215893 ĺ,ěĝ, 893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3  + 

ĶĺĴ 12 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ2    ľĬƞĺĵĔŇĨ 
215898 ĺ,ěĝ, 898 ħŋļġňĬŇıĬīƢ 12 
215893 ĺ,ěĝ, 893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3  + 

ĶĺĴ 12 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 
ĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ1    ľĬƞĺĵĔŇĨ 
215898 ĺ,ěĝ, 898 ħŋļġňĬŇıĬīƢ 12 

ĶĺĴ 12 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
215898 ĺ,ěĝ, 898 ħŋļġňĬŇıĬīƢ 12 

ĽŀĭħŋļġňĬŇıĬīƢ + 
ĶĺĴ 12 

ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ1    ľĬƞĺĵĔŇĨ 
215898 ĺ,ěĝ, 898 ħŋļġňĬŇıĬīƢ 12 

ĶĺĴ 12 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
215898 ĺ,ěĝ, 898 ħŋļġňĬŇıĬīƢ 12 

ĽŀĭħŋļġňĬŇıĬīƢ + 
ĶĺĴ 12 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ48ȮľĬƞĺĵĔŇĨ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ48ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

/
.
6

 



 

 
 

ľĸńĔĽŌĨĶŐĭĭȮ1,2 &ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň' 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 
ĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1    ľĬƞĺĵĔŇĨ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ + 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ + 
ĶĺĴ + 

ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1    ľĬƞĺĵĔŇĨ 

ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ + 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ + 

ĶĺĴ + 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
215891 ĺ,ěĝ, 891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 + 

ĽŀĭĺńħėŋĦĽĴĭńĨŇ + 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ + 
ĶĺĴ + 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
215891 ĺ,ěĝ, 891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ1 + 

ĽŀĭĺńħėŋĦĽĴĭńĨŇ + 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ +
ĶĺĴ + 

ĮƖĪňŗȮȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ1    ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ,Ȯ895 ħŋļġňĬŇıĬīƢ 12 
215892 ĺ,ěĝ, 892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 + 

ĶĺĴ 12 
 

ĮƖĪňŗȮȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ1    ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ,Ȯ895 ħŋļġňĬŇıĬīƢ 12 
215892 ĺ,ěĝ, 892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2 + 

ĶĺĴ 12 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ2    ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ, 895 ħŋļġňĬŇıĬīƢ 12 
215893 ĺ,ěĝ, 893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3  + 

ĶĺĴ 12 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ2    ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ, 895 ħŋļġňĬŇıĬīƢ 12 
215893 ĺ,ěĝ, 893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ3  + 

ĶĺĴ 12 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 
ĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ1    ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ, 895 ħŋļġňĬŇıĬīƢ 12 
215892 ĺ,ěĝ, 892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2  + 

ĶĺĴ 12 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ, 895 ħŋļġňĬŇıĬīƢ 12 

ĶĺĴ 12 

ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ1    ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ, 895 ħŋļġňĬŇıĬīƢ 12 
215892 ĺ,ěĝ, 892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔĪŅĚěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢȮ2  + 

ĶĺĴ 12 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ, 895 ħŋļġňĬŇıĬīƢ 12 

ĶĺĴ 12 
ĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ1    ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ, 895 ħŋļġňĬŇıĬīƢ 12 

ĶĺĴ 12 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ, 895 ħŋļġňĬŇıĬīƢ 12 

ĽŀĭħŋļġňĬŇıĬīƢ + 
ĶĺĴ ȮȮ12 

ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮȮ1    ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ, 895 ħŋļġňĬŇıĬīƢ 12 

ĶĺĴ 12 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
215895 ĺ,ěĝ, 895 ħŋļġňĬŇıĬīƢ 12 

ĽŀĭħŋļġňĬŇıĬīƢ + 
ĶĺĴ ȮȮ12 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ50ȮľĬƞĺĵĔŇĨ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ50ȮľĬƞĺĵĔŇĨ 
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4,ȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2559 
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