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Á ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0340'ȮĮĶńĭĮĶŋĚĴŅěŅĔ
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0335'ȮĴňįĸĭńĚėńĭŒĝƟŒĬ
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ0340ȮȮȮȮĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ
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ĽŀħėĸƟŀĚĔńĭĽŅĕŅŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĮĶŃŏĪĻȮŐĸŃŒĝƟĔĸĵŋĪīƢħƟŅĬĬĺńĨĔĶĶĴĭŌĶĦŅĔŅĶĺŇěńĵŐĸŃıńĥĬŅĔńĭĔŅĶ
ĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢŒĬŏĝŇĚıŅĦŇĝĵƢŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴȮŐĸŃĔŅĶĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮ
ĺŇĪĵŅĻŅĽĨĶƢŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮőħĵĽĬńĭĽĬŋĬĔŅĶĺŇěńĵıńĥĬŅȮĔŅĶħńħŐĮĸĚŐĸŃĨƞŀĵŀħĔŅĶıńĥĬŅ
ŏĪėőĬőĸĵňœĮĽŌƞėĺŅĴŏĮƦĬŀńěĜĶŇĵŃőħĵŒĝƟŏĪėőĬőĸĵňĕńŘĬĽŌĚŐĸŃĔŅĶįĽĴįĽŅĬŏĪėőĬőĸĵňȮĔŅĶıńĥĬŅįŌƟĮĶŃĔŀĭĔŅĶ
ŒľƟŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĪŅĚŏĪėőĬőĸĵňȮ&Technopreneur) ĶĺĴĪńŘĚĔŅĶŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĳŅėĔŅĶįĸŇĨĪňŗŏĮƦĬĔĸŋƞĴ
ŒľĠƞĕŀĚĮĶŃŏĪĻȮœħƟŐĔƞȮŏĔļĨĶĔĶĶŅĵĵƞŀĵȮĺŇĽŅľĔŇěĝŋĴĝĬȮŐĸŃĺŇĽŅľĔŇěĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴĔńĭ
ĽĩŅĭńĬĺŇěńĵȮŐĸŃĽĩŅĭńĬĔŅĶĻŉĔļŅȮĶĺĴĪńŘĚıńĥĬŅŐĸŃĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĴňŀĵŌƞŒľƟĨŀĭĽĬŀĚĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŏĪėőĬőĸĵňŐĭĭĔƟŅĺĔĶŃőħħȮőħĵŏĜıŅŃŏĶƞĚĽĶƟŅĚŐĸŃıńĥĬŅĭŋėĸŅĔĶĺŇěńĵŒĬĽŅĕŅȮSTEM 
(Science, Technology,ȮEngineering, and Mathematics) ŐĸŃĽĬńĭĽĬŋĬĔŅĶħŜŅŏĬŇĬĚŅĬŀĵƞŅĚŏĮƦĬ
ŏėĶŊŀĕƞŅĵĶŃľĺƞŅĚĽĩŅĭńĬĺŇěńĵȮĽĩŅĭńĬĔŅĶĻŉĔļŅȮĳŅėĶńģȮĳŅėŏŀĔĝĬȮŐĸŃĳŅėĮĶŃĝŅĝĬ-ĝŋĴĝĬȮĶĺĴĪńŘĚĔŅĶĮĶńĭ
ĔĸœĔĶŃĭĭĺŇěńĵŐĸŃıńĥĬŅĕŀĚĮĶŃŏĪĻĪńŘĚĶŃĭĭȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĮĶńĭĶŃĭĭĔŅĶįĸŇĨĔŅĶŏĔļĨĶŒľƟĽŀħėĸƟŀĚ
ĔńĭıńĬīĔĶĦňŒĬħƟŅĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻŐĸŃĻńĔĵĳŅıĕŀĚıŊŘĬĪňŗȮŏĬƟĬĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĪŅĚ
ĺŇĝŅĔŅĶŏĔļĨĶĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŐĭĭĴňĽƞĺĬĶƞĺĴĪňŗŏĝŊŗŀĴőĵĚĔńĭģŅĬĪĶńıĵŅĔĶĝňĺĳŅıȮ&Bio 
Based) ŒĬĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒľƟĽŇĬėƟŅŏĔļĨĶĴňėĺŅĴĮĸŀħĳńĵȮœĴƞĽƞĚįĸĔĶŃĪĭĨƞŀėŋĦĳŅıĝňĺŇĨĕŀĚĮĶŃĝŅĝĬ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚĮĶŃŏĪĻȮĔŅĶıńĥĬŅĶŃĭĭŏĔļĨĶĔĶĶĴĪňŗĵńŗĚĵŊĬŐĸŃĔŅĶĕĵŅĵőŀĔŅĽŒĬĔŅĶŏĕƟŅĩŉĚıŊŘĬĪňŗĪŜŅĔŇĬ
ĕŀĚŏĔļĨĶĔĶĶĺĴĪńŘĚĽƞĚŏĽĶŇĴĔŅĶĶĺĴĔĸŋƞĴĪŅĚĔŅĶŏĔļĨĶěŅĔĔŇěĔŅĶŏěƟŅĕŀĚėĬŏħňĵĺȮŏĮƦĬĔŅĶĮĶŃĔŀĭĔŅĶŒĬ
ĸńĔļĦŃĽľĔĶĦƢľƟŅĚľŋƟĬĽƞĺĬȮŐĸŃĭĶŇļńĪȮŏıŊŗŀŒľƟŏĔŇħĔŅĶĮĶŃľĵńħĨƞŀĕĬŅħ 

ħńĚĬńŘĬľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ ĴňıńĬīĔŇěĪňŗěŃĽĶƟŅĚŏĬŊŘŀľŅĽŅľĶńĭıńĥĬŅ
ĬńĔĻŉĔļŅŒľƟĴňėŋĦĳŅıŐĸŃĴňėŋĦīĶĶĴ ĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅĴňĔŅĶıńĥĬŅėĺŅĴėŇħŏĝŇĚĽĶƟŅĚĽĶĶėƢ ĬŅŀĚėƢėĺŅĴĶŌƟ
ŏĔňŗĵĺĔńĭĺŇĝŅĔŅĶĨƞŅĚ ŕ ĪňŗŏĔňŗĵĺĕƟŀĚĶŀĭħƟŅĬ ėŇħĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀĵƞŅĚĶŀĭėŀĭŐĸŃŏĝŊŗŀĴőĵĚĔńĬŏıŊŗŀĮĶŃĔŀĭĔŅĶ
ĺŅĚŐįĬĨƞŀĵŀħĔńĭĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ ĴňėĺŅĴĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒĬĔŅĶ
ŏıŇŗĴĴŌĸėƞŅįĸįĸŇĨ ĨĸŀħěĬŀĬŋĶńĔļƢėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıħƟŅĬĮĻŋĽńĨĺƢŐĸŃĽńĨĺƢĬƟŅĕŀĚĮĶŃŏĪĻœĪĵ őħĵ
ěŃĕńĭŏėĸŊŗŀĬŀĚėƢėĺŅĴĶŌƟ ŐĸŃĺŇĪĵŅĔŅĶħƟĺĵĬĺńĨĔĶĶĴľĶŊŀŏĪėőĬőĸĵňĕńŘĬĽŌĚ ĽŅĴŅĶĩŏľŖĬįĸŏĝŇĚĮĶŃěńĔļƢ
ĽŀħėĸƟŀĚĔńĭŐįĬıńĥĬŅĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŒĬĶŃĵŃĪňŗ 12 (ĮƖ ı.Ļ. 2560-2564) ĞŉŗĚĴň
ĵŋĪīĻŅĽĨĶƢŏĝŇĚĶŋĔ ėŊŀ ĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴħƟŅĬĽŇŗĚŐĺħĸƟŀĴŐĸŃıĸńĚĚŅĬ ħƟŅĬŀŅľŅĶŐĸŃĽŋĕĳŅı ŐĸŃħƟŅĬ
ĬĺńĨĔĶĶĴĸƟŅĬĬŅĽĶƟŅĚĽĶĶėƢ ĽƞĺĬĵŋĪīĻŅĽĨĶƢľĸńĔŏĬƟĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶ ŒľƟĭĶŇĔŅĶ
ĺŇĝŅĔŅĶĪňŗŏĔŇħĮĶŃőĵĝĬƢŐĔƞĽńĚėĴŐĸŃŒľƟĔŅĶĻŉĔļŅĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĝńŘĬĽŌĚ őħĵľĸńĔĽŌĨĶĬňŘŏĬƟĬŒľƟ
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ĬńĔĻŉĔļŅĽĶƟŅĚėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠ ĴňĪńĔļŃĽŌĚĽŅľĶńĭįĸŇĨŀĚėƢėĺŅĴĶŌƟ ŏĪėőĬőĸĵňĪňŗŏĮƦĬĬĺńĨĔĶĶĴ ŏıŊŗŀŏĮƦĬ
ĮĶŃőĵĝĬƢĨƞŀĮĶŃŏĪĻŒĬĔŅĶĽĶƟŅĚėĺŅĴĴńŗĬėĚ ĴńŗĚėńŗĚ ŐĸŃĵńŗĚĵŊĬ ıĶƟŀĴĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħőĸĔ ĪńĬ
ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃĔŅĶĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭŀŅĶĵīĶĶĴőĸĔ (Globalization and Civilization) ĭĬıŊŘĬģŅĬ
ĔŅĶħŅŏĬŇĬĝňĺŇĨĨŅĴŐĬĺėŇħ ŴĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚŵȮŀĵƞŅĚĴňėĺŅĴĽŋĕ 

 

12.2  ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ŒĬĝƞĺĚȮ60 ĮƖĪňŗįƞŅĬĴŅȮĮĶŃŏĪĻœĪĵĨŇħĔńĭħńĔĮĶŃŏĪĻĶŅĵœħƟĮŅĬĔĸŅĚȮŏĮƦĬĵŋėĽĴńĵĪňŗŏĶňĵĔĺƞŅȮ 

ŴŏĮƦĬĮĶŃŏĪĻĔŜŅĸńĚıńĥĬŅŵȮŏĬŊŗŀĚěŅĔŒĬŀħňĨĶńģĭŅĸœħƟĴňĬőĵĭŅĵĔĶŃĨŋƟĬŏĻĶļģĔŇěőħĵĕŉŘĬėƞŅŐĶĚĕńŘĬĨŗŜŅŒľƟŏıŇŗĴĽŌĚ
ĕŉŘĬĴŅőħĵĨĸŀħȮŐįĬıńĥĬŅőėĶĚĽĶƟŅĚĪŅĚŏĻĶļģĔŇěħńĚĔĸƞŅĺŏĮƕħĝƞŀĚŒľƟĮĶŃĝŅĝĬŏľŖĬőŀĔŅĽĔŅĶĴňĶŅĵœħƟĮĶŃěŜŅȮ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶėĺŅĴŏĮƦĬŀĵŌƞĪňŗħňĕŉŘĬȮĨƟŀĚĔŅĶĶŅĵœħƟĪňŗĴŅĔĕŉŘĬŒľƟŏıňĵĚıŀĔńĭĶŅĵěƞŅĵŒĬėĶńĺŏĶŊŀĬȮ
ĕĦŃĪňŗĔŅĶĮĶŃĔŀĭŀŅĝňıŏĔļĨĶĔĶĶĴŐĸŃĔŅĶŏĸňŘĵĚĮĻŋĽńĨĺƢĴňĶŅĵœħƟœĴƞĽĴŗŜŅŏĽĴŀȮĶŅėŅįĸįĸŇĨĴňĔŅĶĮĶńĭŏĮĸňŗĵĬ
ĕŉŘĬĸĚĨĸŀħŏĺĸŅĽŅŏľĨŋĕŀĚĮƤĠľŅėŊŀȮŏĔļĨĶĔĶĕŅħŀĚėƢėĺŅĴĶŌƟĪňŗěŃĽĶƟŅĚĶŅĵœħƟěŅĔĔŇěĔĶĶĴĮĻŋĽńĨĺƢŐĸŃĽńĨĺƢĬŘŜŅȮ
ĬŀĔěŅĔĬňŘĵńĚĕŅħőŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĕƟŅĩŉĚŏĪėőĬőĸĵňĕńŘĬĽŌĚĨƞŀĔŅĶŏıŇŗĴįĸįĸŇĨŐĸŃıńĥĬŅėŋĦĳŅıĽŇĬėƟŅĮĻŋ
ĽńĨĺƢŐĸŃĽńĨĺƢĬŘŜŅȮĪŜŅŒľƟœĴƞĽŅĴŅĶĩŐĕƞĚĕńĬĔńĭĔŅĶŏĔļĨĶĽĴńĵŒľĴƞœħƟȮĽƞĚįĸĪŜŅŒľƟĺŇĩňĝňĺŇĨĕŀĚŏĔļĨĶĔĶŏĮĸňŗĵĬœĮȮ
ħńĚĬńŘĬľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮěŉĚŏĮƦĬľĸńĔĽŌĨĶĪňŗĶĺĭĶĺĴ
ŀĚėƢėĺŅĴĶŌƟŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĕŀĚŏĔļĨĶĔĶħƟŅĬĔŅĶįĸŇĨĮĻŋĽńĨĺƢŐĸŃĽńĨĺƢĬŘŜŅįƞŅĬĔĶŃĭĺĬĔŅĶĺŇěńĵȮĔŅĶĶńĭ
ŀĚėƢėĺŅĴĶŌƟĕńŘĬĽŌĚĪňŗĪńĬĽĴńĵĨŅĴĽĩŅĬĔŅĶĦƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔȮĞŉŗĚĝƞĺĵŏıŇŗĴĴŌĸėƞŅįĸŇĨĳńĦĤƢĮĻŋĽńĨĺƢŐĸŃ
ĽńĨĺƢĬŘŜŅȮĽŅĴŅĶĩĽĶƟŅĚőŀĔŅĽŒľƟŏĔļĨĶĔĶŐĕƞĚĕńĬĔńĭĨĸŅħőĸĔȮŐĸŃıŉŗĚıŅĨĬŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬ 

 

/1,ȮȮȮįĸĔĶŃĪĭěŅĔȮĕƟŀȮ/0./ ŐĸŃȮ/0.0 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮ 
13.1  ĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮ 
ěŅĔĽĩŅĬĔŅĶĦƢĕƟŀȮ12.1 ŐĸŃȮ12.2 ĝňŘŒľƟŏľŖĬĺƞŅ 
ĽŅĕŅŀŅľŅĶŏĔļĨĶȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıŏĮƦĬľĬŉŗĚŒĬĔĸŋƞĴŏĮƚŅľĴŅĵĕŀĚĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃ

ŀŋĨĽŅľĔĶĶĴŒĬĔŅĶĮĶńĭőėĶĚĽĶƟŅĚŏĻĶļģĔŇěȮŴĮĶŃŏĪĻœĪĵȮ2,.ŵȮőħĵĮƤěěŋĭńĬĔŅĶįĸŇĨĮĻŋĽńĨĺƢŐĸŃĽńĨĺƢĬŘŜŅĴňĔŅĶ
ŏĮĸňŗĵĬěŅĔĔŅĶįĸŇĨĽŇĬėƟŅŏıŊŗŀőĳėĳńĦĤƢȮœĮĽŌƞĽŇĬėƟŅŏĝŇĚĬĺńĨĔĶĶĴȮĶńģĭŅĸŒĝƟĬőĵĭŅĵĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻħƟĺĵ
ŏĪėőĬőĸĵňȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮŐĸŃŏĬƟĬĳŅėĔŅĶįĸŇĨĽŇĬėƟŅœĮĽŌƞĔŅĶĭĶŇĔŅĶĴŅĔĕŉŘĬȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġň
ĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚĴňŏĮƚŅľĴŅĵŒĬĔŅĶįĸŇĨĭńĦĤŇĨȮĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴ
ŏĝňŗĵĺĝŅĠĶŃħńĭĽŅĔĸȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĽŌĚȮĶĺĴĪńŘĚĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗĝƞĺĵŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıȮėŋĦĳŅıȮĶŃĭĭĔŅĶįĸŇĨĮĻŋĽńĨĺƢŐĸŃĽńĨĺƢĬŘŜŅȮŒľƟŏıňĵĚıŀĨƞŀĔŅĶĭĶŇőĳėĳŅĵŒĬĮĶŃŏĪĻȮŐĸŃĽƞĚŀŀĔȮ
ĬŜŅĴŅĞŉŗĚėĺŅĴŏĕƟĴŐĕŖĚĪŅĚŏĻĶļģĔŇěȮĨĸŀħěĬĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇœħƟŀĵƞŅĚĵńŗĚĵŊĬŐĸŃıŉŗĚıŅĨĬŏŀĚœħƟȮőħĵ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟėĶŀĭėĸŋĴĪńŘĚėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟŒľĴƞȮĪńĬĽĴńĵȮĶĺĴĩŉĚİƗĔİĬĪńĔļŃĔŅĶėƟĬėĺƟŅĺŇěńĵȮ
ĪńĔļŃĔŅĶŐĔƟĮƤĠľŅőħĵĽŀħŐĪĶĔŀĵŌƞŒĬĭŅĚĔĶŃĭĺĬĺŇĝŅŐĸŃħŋļġňĬŇıĬīƢȮĬŀĔěŅĔĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟŐĸƟĺȮĵńĚ
ĽƞĚŏĽĶŇĴŒľƟĴňĪńĔļŃħƟŅĬĳŅļŅȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŒľƟĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸœħƟŀĵƞŅĚĶĺħŏĶŖĺȮŐĸŃ
ĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔ 
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ŒĬľĸńĔĽŌĨĶĬňŘĵńĚœħƟıńĥĬŅŏĬŊŘŀľŅŀĚėƢėĺŅĴĶŌƟĪňŗŏĔŊŘŀĔŌĸĨƞŀĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŒĬĪƟŀĚĩŇŗĬŒľƟ
ŏľĴŅŃĽĴŐĸŃŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħȮĶĺĴĪńŘĚĔŅĶıńĥĬŅĭŋėĸŅĔĶĳŅėĮĻŋĽńĨĺƢŐĸŃĽńĨĺƢĬŘŜŅŒľƟĽŅĴŅĶĩıńĥĬŅĝŋĴĝĬŒľƟ
ĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃıŉŗĚıŅĨĬŏŀĚœħƟ 

 

13.2  ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴňıńĬīĔŇěŒĬĔŅĶěńħĔŅĶľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĪňŗĴŋƞĚŏĬƟĬ

ėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħȮŐĸŃįĸŇĨĭńĦĤŇĨĪňŗŏĮƦĬėĬħňėĬŏĔƞĚȮĶŌƟěĶŇĚĮĢŇĭńĨŇœħƟȮĴň
ėĺŅĴŏĮƦĬĽŅĔĸŐĸŃŏĮƦĬįŌƟĬŜŅȮħńĚĬńŘĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĽńĨĺĻŅĽĨĶƢȮěŉĚĴŋƞĚŏĬƟĬŒĬĔŅĶ
ıńĥĬŅĭńĦĤŇĨŒľƟĴňėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶȮĽŅĴŅĶĩįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗĽĬńĭĽĬŋĬĔŅĶıńĥĬŅĪŅĚħƟŅĬ
ĔŅĶŏĔļĨĶȮŏĻĶļģĔŇěŐĸŃĽńĚėĴȮĽƞĚŏĽĶŇĴĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬĔŅĶįĸŇĨĮĻŋĽńĨĺƢŐĸŃĽńĨĺƢĬŘŜŅĽŌƞĝŋĴĝĬȮĮĶŃŏĪĻȮ
ŐĸŃĬŅĬŅĮĶŃŏĪĻȮĴňěŇĨĽŜŅĬŉĔŒĬĻŇĸĮĺńĥĬīĶĶĴȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮĽŅĴŅĶĩėĶŀĚĨĬȮėĶŀĚėĬȮėĶŀĚĚŅĬŐĸŃ
ħŜŅĶĚĨĬŒĬĽńĚėĴħƟĺĵĴőĬīĶĶĴ 

 

/2,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬ 
 

/2,/Ȯ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ -œĴƞĴň- 
/2,0  ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶŀŊŗĬ -œĴƞĴň- 
/2,1  ĔŅĶĭĶŇľŅĶěńħĔŅĶȮȮȮȮȮȮȮ-œĴƞĴň- 
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ľĴĺħĪňŗ 0. ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

1. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ  
 

/,/ȮĮĶńĝĠŅ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢȮŏĮƦĬĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶĪňŗĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟ

œĮĽŌƞĔŅĶıńĥĬŅŏĪėőĬőĸĵňĕŀĚĔŅĶįĸŇĨĽńĨĺƢŏĻĶļģĔŇěȮőħĵŏĬƟĬĔŅĶĻŉĔļŅĺŇěńĵĕńŘĬĽŌĚȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪňŗ
ĽŅĴŅĶĩĬŜŅœĮŒĝƟŒĬĪŅĚĮĢŇĭńĨŇŐĸŃŏįĵŐıĶƞĪŅĚĺŇĝŅĔŅĶĽŌƞĶŃħńĭĬŅĬŅĝŅĨŇȮ 
 

/,0ȮĺńĨĩŋĮĶŃĽĚėƢ ŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗȮ   
 

/, ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶĺŇěńĵȮĶŌƟěńĔŒĝƟĪńĔļŃŏĝŇĚĺŇěńĵĨƞŀĔŅĶıńĥĬŅĺŇĝŅĔŅĶĪŅĚĽńĨĺĻŅĽĨĶƢ
ŐĸŃĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮĪňŗĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĺŇŏėĶŅŃľƢĮƤĠľŅȮŐĸŃĺŅĚŐįĬĔŅĶėƟĬėĺƟŅĺŇěńĵȮŏĮƦĬ
ĭŋėĸŅĔĶĪňŗĴňėŋĦĳŅıĽŌƞĔŅĶĺŇěńĵĕńŘĬĽŌĚĪňŗĨŀĭĽĬŀĚĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻ 

2, ĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟŏĝŇĚĸŉĔěŅĔĔŅĶĺŇěńĵȮŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶıńĥĬŅĺŇĝŅĝňı
ĪŅĚħƟŅĬĽńĨĺĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮȮĪňŗĬŜŅœĮĽŌƞĔŅĶĽƞĚŏĽĶŇĴĻńĔĵĳŅıĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻ 

3. ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĵŌƞŒĬĽńĚėĴĨŅĴĕĬĭīĶĶĴŏĬňĵĴŐĸŃ
ĺńĥĬīĶĶĴĪƟŀĚĩŇŗĬœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕ 

4. ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏľŖĬŐĔƞĮĶŃőĵĝĬƢĽƞĺĬĶĺĴȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮıńĥĬŅŐĸŃĩƞŅĵĪŀħŒľƟĔńĭ
įŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħňȮŏıŊŗŀĵĔĶŃħńĭėŋĦĳŅıĔŅĶĻŉĔļŅœħƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮĨĸŀħěĬĴňĺŋĥŇĳŅĺŃŒĬĔŅĶĮĶŃĔŀĭŀŅĝňı
ĪńŘĚŒĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬ 

5. ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĴňĪńĔļŃŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
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0. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
 

ŐįĬĔŅĶıńĥĬŅ- 
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĴňĔŅĶĮĶńĭĮĶŋĚ 
ľĸńĔĽŌĨĶĪŋĔȮ3 ĮƖ 

ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶ
ĮĶŃŏĴŇĬȮQA ĕŀĚľĸńĔĽŌĨĶ
ĶĺĴĪŋĔȮ3 ĮƖ ŒĬħƟŅĬėĺŅĴıŉĚ
ıŀŒěȮŐĸŃĳŅĺŃĔŅĶœħƟĚŅĬ
ĕŀĚĭńĦĤŇĨ 

- ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗ
œħƟĚŅĬĪŜŅŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃĳŅĵŒĬ 
/ ĮƖ 

- ĶƟŀĵĸŃėĺŅĴıŉĚıŀŒěĕŀĚħŋļġňĭńĦĤŇĨĪňŗ
ĴňĨƞŀľĸńĔĽŌĨĶ 

- ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

- ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗ
œħƟĶńĭĶŅĵœħƟŏĶŇŗĴĨƟĬŏĮƦĬœĮĨŅĴŏĔĦĤƢ 
 
 
 

ľĴĺħĪňŗȮ1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ 
Ä ȮĶŃĭĭĨĸŀħĮƖĔŅĶĻŉĔļŅ 
X ĶŃĭĭĪĺŇĳŅė 
őħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3Ȯ
ĽńĮħŅľƢ 

Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module) 
/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļȮ&ĳŅėķħŌĶƟŀĬ) 
ÄȮȮȮȮĴňĳŅėķħŌĶƟŀĬ 
X œĴƞĴňĳŅėķħŌĶƟŀĬ 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė (ŒĬĔĶĦňĪňŗĴŇŒĝƞĶŃĭĭĪĺŇĳŅė-ĶŃĭŋĶŅĵĸŃŏŀňĵħ) :   - 
 

0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 
ȮȮȮȮ0,/ȮĺńĬ-ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 ÄȮĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ &ŏħŊŀĬȮ,,,,,,,,,,,,,,,,,,ȮĩŉĚȮ,,,,,,,,,,,,,,,,,,,' 
    Ä ŒĬŏĺĸŅĶŅĝĔŅĶ 
                ÄȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,  
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 X ĶŃĭĭĪĺŇĳŅė 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬȮĽŇĚľŅėĴȮĩŉĚȮīńĬĺŅėĴ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬȮĴĔĶŅėĴȮĩŉĚȮıķļĳŅėĴ 

X  ŒĬŏĺĸŅĶŅĝĔŅĶ 
ÄȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅ &Module) &ŏħŊŀĬȮ,,,,,,,,,,,,,,,,,,ȮĩŉĚȮ,,,,,,,,,,,,,,,,,,,' 
Ä ŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,  

 

0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ   
ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ 

 /, ŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĔŅĶĶńĭĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 0, ĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅĔŅĶįĸŇĨĽńĨĺƢȮĽŅĕŅ
ĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ 
 1, ėŋĦĽĴĭńĨŇŀŊŗĬŕȮŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0337Ȯ 
 4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ
ĽńĨĺĻŅĽĨĶƢ 
 3,ȮĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻőħĵŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  
 

ľĸńĔĽŌĨĶȮŐĭĭȮ/,0 
 /, ŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĔŅĶĶńĭĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 0,ȮĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ľĶŊŀŏĪňĵĭŏĪƞŅŒĬĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅĔŅĶįĸŇĨ
ĽńĨĺƢ ŐĸŃĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚ ľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮȮĪňŗĴňįĸĔŅĶŏĶňĵĬħňĴŅĔȮ&ĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴ
ŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶȮĨńŘĚŐĨƞȮ1,3.ȮĕŉŘĬœĮ' ľĶŊŀ ĔĶĦňĪňŗĴňįĸĔŅĶŏĶňĵĬħňȮ&ĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶœĴƞ
ĨŗŜŅĔĺƞŅ 1,03) ŀŅěœħƟĶńĭĔŅĶıŇěŅĶĦŅŒľƟŏĕƟŅĻŉĔļŅĳŅĵŒĨƟŏĚŊŗŀĬœĕĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶ ľĶŊŀȮĨŅĴĪňŗ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĽńĨĺĻŅĽĨĶƢŒľƟėĺŅĴŏľŖĬĝŀĭȮ 
  1, ėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339 

 4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ
ĽńĨĺĻŅĽĨĶƢ 
 3,ȮĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻőħĵŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  
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2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ   
X ėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
ÃȮȮȮėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
X ĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 
Ä ĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟȮ 
Ä ŀŊŗĬŕ,,,,,,,,,,,,,,,,,,, 

 

2.4 ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1  
 
X ĴňĔŅĶİƗĔŀĭĶĴĔŅĶŏĶňĵĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļĮƖĸŃȮ/ȮėĶńŘĚ 
XȮȮȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬĴľŅĺŇĪĵŅĸńĵȮ
ŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 

XȮ ŀŊŗĬŕȮěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪŜŅĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢĽĩŇĨŇȮŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ 
 

0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 

 

2.6 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ Ȯ 
/'ȮĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦĳŅıĶĺĴĶŃħńĭėĦŃȮ1 ĮƖ őħĵěŜŅŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀ

ĨńŘĚĚĭĮĶŃĴŅĦ 
 
 
 
 
 

ĮƖĔŅĶĻŉĔļŅ 0362 0363 0364 0365 0366 
ĳŅėĔŅĶĻŉĔļŅĪňŗ / 0 / 0 / 0 / 0 / 0 

ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ           
Őĭĭ /./Ȯ&ĳŅėĮĔĨŇ'ȮģŅĬĮĶŇĠĠŅőĪ 0  0  0  0  0  
Őĭĭ /.0Ȯ&ĳŅėĮĔĨŇ'ȮģŅĬĮĶŇĠĠŅĨĶň /  /  /  /  /  
           

ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě 
ĔŅĶĻŉĔļŅ 

          

Őĭĭ /./Ȯ&ĳŅėĮĔĨŇ'ȮģŅĬĮĶŇĠĠŅőĪ - - - - - 0 - 0 - 0 
Őĭĭ /.0Ȯ&ĳŅėĮĔĨŇ'ȮģŅĬĮĶŇĠĠŅĨĶň - - - - - - - - - 1 
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ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

2562 2563 2564 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 88,780,716 18,158,139 91,052,153 18,612,092 93,783,717.59 19,170,454.76 

ĺŇěńĵ 88,780,716 18,158,139 91,052,153 18,612,092 93,783,717.59 19,170,454.76 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 3,900,000 14,586,660 3,900,000 14,724,270 4,017,000 15,165,998.10 

ĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŅĽĬŅȮ
ĻŇĸĮŃȮĺńĥĬīĶĶĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 

- 387,430 - 391,304   

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ 250,200 795,307 250,200 803,260 257,706 827,357.80 

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 31,790,940 10,059,209 32,681,086 10,159,801 33,661,518.58 10,464,595.03 

ĶĺĴ 148,612,456 53,147,445 151,774,039 53,943,034 33,919,224.58 11,291,952.83 

ĶĺĴĪńŘĚĽŇŘĬ 201,759,901 205,717,073 45,211,177.41 
 

2) ėƞŅŒĝƟěƞŅĵĨƞŀľńĺ 
ŐĭĭȮ/,/ȮȮȮȮėƞŅŒĝƟěƞŅĵĨƞŀľńĺŒĬĔŅĶįĸŇĨĭńĦĤŇĨěĶŇĚȮ/ȮėĬȮĨĸŀħľĸńĔĽŌĨĶ   

ěŜŅĬĺĬȮȮȮȮ132,020   ĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ22*..4ȮĭŅĪ' 
ŐĭĭȮ/,0ȮȮȮėƞŅŒĝƟěƞŅĵĨƞŀľńĺŒĬĔŅĶįĸŇĨĭńĦĤŇĨěĶŇĚȮ/ȮėĬȮĨĸŀħľĸńĔĽŌĨĶ   

ěŜŅĬĺĬȮȮȮȮ/34*46.   ĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ31,336ȮĭŅĪ' 
 

0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 
X ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
Ä ŀŊŗĬȮŕȮ&ĶŃĭŋ'ȮȮ 
 

0.6 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵ 
1' ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ı,Ļ,Ȯ0337Ȯ 
2) ŏĮƦĬœĮĨŅĴŐĸŃĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ

ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅĭńĦĤŇĨĻŉĔļŅ 
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1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 
1./ ľĸńĔĽŌĨĶ 
1././ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ 26ȮȮľĬƞĺĵĔŇĨ 
ľĸńĔĽŌĨĶȮŐĭĭȮ/,0ȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ  ȮȮȮȮȮȮȮȮȮ50  ľĬƞĺĵĔŇĨ 

 

1./.0 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
 

1./.0./ ľĸńĔĽŌĨĶ ŐĭĭȮ/,/ ĔĸŋƞĴĽŅĕŅĽńĨĺĻŅĽĨĶƢȮŐĸŃȮĔĸŋƞĴĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮ 
ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 

 
  ěŜŅĬĺĬľĬƞĺĵĔŇĨĽŃĽĴĨĸŀħľĸńĔĽŌĨĶ  26 ľĬƞĺĵĔŇĨ 

 

Ĕ. ĮĶŇĠĠŅĬŇıĬīƢ 26 ľĬƞĺĵĔŇĨ 
134676  ħŋļġňĬŇıĬīƢ 26 ľĬƞĺĵĔŇĨ 
 

ĕ. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. -ȮȮĬńĔĻŉĔļŅĨƟŀĚĴňĽƞĺĬĶƞĺĴŒĬĔŅĶħŜŅŏĬŇĬĔŅĶěńħŏĽĺĬŅŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚȮȮĬŜŅŏĽĬŀ
ėĺŅĴĔƟŅĺľĬƟŅħŋļġňĬŇıĬīƢĪŋĔĳŅėĔŅĶĻŉĔļŅľĸńĚŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮŐĸŃ
ĬŜŅŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢĔƞŀĬĔŅĶĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢ Ȯ 

- ĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĕŀĚĽŅĕŅĺŇĝŅłȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ75 
ĕŀĚěŜŅĬĺĬėĶńŘĚĪňŗěńħŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

2. -ȮȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science  ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅ
ŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ľĶŊŀěħĽŇĪīŇĭńĨĶȮ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴȮ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮȮ/ȮŏĶŊŗŀĚ 

3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃ
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 
ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

       (/)  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 



14 
 

         (0) ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ   ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
ŀŅěĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅıŊŘĬģŅĬľĶŊŀŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġň
ĬŇıĬīƢȮőħĵœħƟĶńĭŀńĔļĶȮV 
 

Ě, ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
/,Ȯ ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴň

ĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
0,Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮ

ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1, ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ

ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
 

  ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ   
 /,Ȯ ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĶŌƟȮȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ 
ĭŌĶĦŅĔŅĶŐĬĺėĺŅĴėŇħȮėĺŅĴĶŌƟȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĔƟĮƤĠľŅ 

0,Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮ
ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

 

1./.0.0 ľĸńĔĽŌĨĶ ŐĭĭȮ/,0 ĔĸŋƞĴĽŅĕŅĽńĨĺĻŅĽĨĶƢȮŐĸŃȮĔĸŋƞĴĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮ  
ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 

 

  ěŜŅĬĺĬľĬƞĺĵĔŇĨĽŃĽĴĨĸŀħľĸńĔĽŌĨĶ  50 ľĬƞĺĵĔŇĨ 
 

Ĕ. ĮĶŇĠĠŅĬŇıĬīƢ 50 ľĬƞĺĵĔŇĨ 
134675  ħŋļġňĬŇıĬīƢ 50 ľĬƞĺĵĔŇĨ 
 

ĕ. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. - ĬńĔĻŉĔļŅĨƟŀĚĴňĽƞĺĬĶƞĺĴŒĬĔŅĶħŜŅŏĬŇĬĔŅĶěńħŏĽĺĬŅŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚȮȮĬŜŅŏĽĬŀ
ėĺŅĴĔƟŅĺľĬƟŅħŋļġňĬŇıĬīƢĪŋĔĳŅėĔŅĶĻŉĔļŅľĸńĚŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮŐĸŃ
ĬŜŅŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢĔƞŀĬĔŅĶĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢ Ȯ 

 - ĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĕŀĚĽŅĕŅĺŇĝŅłȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ75 
ĕŀĚěŜŅĬĺĬėĶńŘĚĪňŗěńħŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

2. -ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science  őħĵ 1 ŏĶŊŗŀĚĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀ
ŐĶĔȮ&First Author) ȮľĶŊŀěħĽŇĪīŇĭńĨĶȮȮ 
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- ĬŜŅŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃ
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
       (/)  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
         (0) ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ   ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĮĶŃěŜŅĨńĺ
ĬńĔĻŉĔļŅ ŀŅěĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅıŊŘĬģŅĬľĶŊŀŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĬŇıĬīƢȮőħĵœħƟĶńĭŀńĔļĶȮV 
 

Ě, ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
/,Ȯ ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴň

ĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
0,Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮ

ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1, ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ

ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
 

  ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  
 /,Ȯ ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĶŌƟȮȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
įĽĴįĽŅĬŐĬĺėĺŅĴėŇħŐĸŃŏĬŊŘŀľŅȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅŏŀŅėĺŅĴĶŌƟĴŅŐĔƟĮƤĠľŅ 

0,Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮ
ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
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1./.0./ CurriculumȮStructure: 
 

Type /./  Option Animal Science  and Option Fisheries Science 
QrsbclrȮugrfȮK_qrcpŲqȮBcepcc 
 

Degree Requirement       26 credits 
A. Thesis 26 credits 
134676   Dissertation 26 credits 

 

B. Academic activities 
1) - A student must organize a seminar at least 1 time and present  the result of 

his/her dissertation every semester after dissertation proposal submission and   
before  dissertation examination (pre-defense).   

- A student must have at least 75% attendance on academic activities held on 
each year.   

2) - Dissertation work or a part of dissertation work must be published or at least 
accepted to publish in an international journal 2 papers which 1 of them must 
be listed in ISI, Scopus, IEEE, PubMed or Web of Science database with the 
student as the first author or have patent. 

- At least 1 dissertation work or part of dissertation work must be presented in 
an international conference accepted by the field of study  

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

 

C. Non-credit courses 
/. Graduate School requirement : a foreign language 
0. Program requirement : with consent of the dissertation advisory committee. 

The advisory committee may assign the student 
to take any basic courses which related to his or 
her dissertation or any academic activities and the 
student must acquire V grade from the courses. 

 

D. Qualifying examination 
1. A student must complete a qualifying examination to evaluate his/her ability    
    before presenting a thesis proposal. 
2. An unsuccessful examinee may take re-examination within the following regular  

semester. 
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3.  ?lȮslqsaacqqdsjȮcv_kglccȮugjjȮ`cȮrp_lqdcppcbȮrmȮK_qrcpŲqȮBcepccȮqrsbgcqȮ 
  with the approval of the Graduate Program Administrative Committee. 

 

ȮȮȮȮȮȮE.  Comprehensive Examination 
/)ȮA student must take a comprehensive examination to demonstrate his/her 

knowledge priorȮand experience  to a Dissertation defense. 
2) An unsuccessful examinee must take a re-examination within the following regular 

semester. 
 

Type /.0  Option Animal Science  and Option Fisheries Science Student 
ugrfȮ@_afcjmpŲqȮBcepccȮȮȮȮ 

 
Degree Requirement       72 credits 
A. Thesis 50 credits 
134675   Dissertation 50 credits 

 

B. Academic activities 
1) -  A student must organize a seminar at least 1 time and present  the result of 

his/her dissertation every semester after dissertation proposal submission and   
before  dissertation examination (pre-defense).   

 -  A student must have at least 75% attendance on academic activities held on 
each year.   

2) -  Dissertation work or a part of dissertation work must be published or at least 
accepted to publish in an international journal at least 2 papers which must be 
listed in ISI, Scopus, IEEE, PubMed or Web of Science database with the 
student as the first author 1 paper or have patent. 

 -  At least 1 dissertation work or part of dissertation work must be presented in 
an international conference accepted by the field of study  

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

 

C. Non-credit courses 
/. Graduate School requirement : a foreign language 
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0. Program requirement : with consent of the dissertation advisory 
committee. The advisory committee may 
assign the student to take any basic courses 
which related to his or her dissertation or any 
academic activities and the student must 
acquire V grade from the courses. 

 

D. Qualifying examination 
/'ȮA student must complete a qualifying examination to evaluate his/her ability before 

presenting a thesis proposal.  
2) An unsuccessful examinee must take a re-examination within the following regular 

semester. 
1'Ȯ?lȮslqsaacqqdsjȮcv_kglccȮugjjȮ`cȮrp_lqdcppcbȮrmȮK_qrcpŲqȮBcepccȮqrsbgcqȮugrfȮrfcȮ

approval of the Graduate Program Administrative Committee. 
 

ȮȮȮȮȮȮE.  Comprehensive Examination 
         / 'ȮA student must take a comprehensive examination to demonstrate his/her 
knowledge prior and experience to a thesis defense. 

2) An unsuccessful examinee must take a re-examination within the following regular 
semester. 
ȮȮȮȮ  Ȯ 

1./.1 ĔĶŃĭĺĬĺŇĝŅ 
 

Ȯ&/'ȮľĴĺħĺŇĝŅĭńĚėńĭ 
œĴƞĴň 

 

&0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
œĴƞĴň 

 

&1'ȮľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
œĴƞĴň 
 

&2'ȮľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ134677  ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮ72  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ134676  ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮ26  ľĬƞĺĵĔŇĨ 
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&3'ȮľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
œĴƞĴň 

 

ľĴŅĵŏľĨŋȮ:  ėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅȮŏĝƞĬȮĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔŜŅľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮľĸńĔ
ħńĚĨƞŀœĮĬňŘ 
1. ŏĸĕȮ1ȮĨńĺŐĶĔȮ ŐĽħĚĩŉĚȮ ėĦŃŐĸŃĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
2. ŏĸĕľĸńĔĶƟŀĵ ŐĽħĚĩŉĚȮȮ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
3. ŏĸĕľĸńĔĽŇĭȮ ŐĽħĚĩŉĚȮ ľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 
4. ŏĸĕľĸńĔľĬƞĺĵȮȮ ŐĽħĚĩŉĚȮ ŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ 

 

1,/,2 ŐĽħĚŐįĬĔŅĶĻŉĔļŅ 
 ŐĭĭȮ/,/ 

ĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĴľŅĺŇĪĵŅĸńĵ -  ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 
 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ -  ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 ĽŀĭĺńħėŋĦĽĴĭńĨŇ - 134676 ħŋļġňĬŇıĬīƢ 7 
 ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -    

 ĶĺĴ -  ĶĺĴ 7 
 

ĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
134676 ħŋļġňĬŇıĬīƢ 7 134676 ħŋļġňĬŇıĬīƢ 7 
 ěńħŏĽĺĬŅȮĬŜŅŏĽĬŀįĸĚŅĬ ŐĸŃŏĕƟŅȮ 

ȮȮȮȮȮȮĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
-  ĬŜŅŏĽĬŀįĸĚŅĬ ŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ

ĽńĴĴĬŅ 
- 

    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
 ĶĺĴ 7  ĶĺĴ 7 
 

ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
134676 ħŋļġňĬŇıĬīƢ 7 134676 ħŋļġňĬŇıĬīƢ /0 
 ĬŜŅŏĽĬŀįĸĚŅĬ ŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ 

ȮȮȮȮȮȮĽńĴĴĬŅ 
-  ĬŜŅŏĽĬŀįĸĚŅĬĔƞŀĬĽŀĭĮƚŀĚĔńĬ

ħŋļĢňĬŇıĬīƢ ŐĸŃŏĕƟŅĶƞĺĴ
ĔŇěĔĶĶĴĽńĴĴĬŅ 

- 

    ĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢ - 
      
 ĶĺĴ 7  ĶĺĴ /0 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ26ȮľĬƞĺĵĔŇĨ 
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 ŐĭĭȮ/.0 
ĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ -  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ

ĴľŅĺŇĪĵŅĸńĵ 
- 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ -  ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 
 ĽŀĭĺńħėŋĦĽĴĭńĨŇ -  ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -    
 ĶĺĴ -  ĶĺĴ - 
 

ĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

134675 ħŋļġňĬŇıĬīƢ 7 134675 ħŋļġňĬŇıĬīƢ 7 
 ěńħŏĽĺĬŅ ĬŜŅŏĽĬŀįĸĚŅĬ ŐĸŃŏĕƟŅĶƞĺĴ

ĔŇěĔĶĶĴĽńĴĴĬŅ 
-  ĬŜŅŏĽĬŀįĸĚŅĬ ŐĸŃŏĕƟŅĶƞĺĴ

ĔŇěĔĶĶĴĽńĴĴĬŅ 
- 

 ĶĺĴ 7  ĶĺĴ 7 
 

ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

134675 ħŋļġňĬŇıĬīƢ 7 134675 ħŋļġňĬŇıĬīƢ 7 
 ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ   ĬŜŅŏĽĬŀįĸĚŅĬ ŐĸŃŏĕƟŅĶƞĺĴ

ĔŇěĔĶĶĴĽńĴĴĬŅ 
 

  -    
 ĶĺĴ 7  ĶĺĴ 7 
 

ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 

134675 ħŋļġňĬŇıĬīƢ 7 134675 ħŋļġňĬŇıĬīƢ 7 
 ĬŜŅŏĽĬŀįĸĚŅĬ ŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -  ĬŜŅŏĽĬŀįĸĚŅĬ ŐĸŃŏĕƟŅĶƞĺĴ

ĔŇěĔĶĶĴĽńĴĴĬŅ 
- 

    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  
 ĶĺĴ 7  ĶĺĴ 7 
 

ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
134675 ħŋļġňĬŇıĬīƢ 7 134675 ħŋļġňĬŇıĬīƢ 7 
 ĬŜŅŏĽĬŀįĸĚŅĬ ľĶŊŀŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -  ĬŜŅŏĽĬŀįĸĚŅĬĔƞŀĬĽŀĭĮƚŀĚĔńĬ

ħŋļĢňĬŇıĬīƢ ŐĸŃŏĕƟŅĶƞĺĴ
ĔŇěĔĶĶĴĽńĴĴĬŅ 

- 

    ĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢ - 
 ĶĺĴ 7  ĶĺĴ 7 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ50ȮľĬƞĺĵĔŇĨ 
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1,/,3 ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 

 

1.0ȮȮĝŊŗŀȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
ȮȮȮȮȮȮȮȮȮȮȮ ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ(ĽŅĕŅ),ĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮȮ
(įĸĚŅĬŒĬ
ĶŃĵŃȮ5 ĮƖ
ĸƞŅĽŋħ) 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ ĨĶň ĭĻ  
1 ĶĻ.ħĶ.ĽŋĝĬȮ 

 ĨńŘĚĪĺňĺŇıńĥĬƢ* 
 

Ph.D. (Poultry Nutrition), Ehime University,   
Japan, 1997 

ĺĪ.Ĵ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĭŅĸ,   
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2526 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĭŅĸ,   
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2524 

9 13.5 9 13.5 150(33) 

0 ĶĻ.ħĶ.ĻŋĳĴŇĨĶȮ
 ŏĴęĜŅĵ* 

 

Dr. agr. (Molecular genetics in animal 
breeding), University of Bonn, 
Germany, 2003 

ĺĪ.Ĵ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2539 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2536 

9 9 9 9 42(11) 

1 įĻ.ħĶ.ŏĽŅĺĸńĔļĦƢȮ 
 ŐĵƟĴľĴŊŗĬŀŅě* 
 

Dr. agr. (Molecular genetics in animal 
breeding), University of Bonn, 
Germany,   2008 

ĺĪ.Ĵ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

9 27 9 27 47(30) 

2 įĻ.ħĶ.ĴŇĬĨĶŅȮĻňĸŀŋħĴ* 
 

Ph.D. (Applied Marine Biosciences)  Tokyo 
University of Marine Science and 
Technology, Japan, 2013 

ĺĪ.Ĵ. (ĮĶŃĴĚ), ŏıŅŃŏĸňŘĵĚĽńĨĺƢĬŘŜŅ, 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2552 

ĺĪ.ĭ. (ĮĶŃĴĚ), ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ,  

18 13.5 18 27 10(7) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ(ĽŅĕŅ),ĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮȮ
(įĸĚŅĬŒĬ
ĶŃĵŃȮ5 ĮƖ
ĸƞŅĽŋħ) 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ ĨĶň ĭĻ  
 2549 

3 Ļ.ħĶ.ĽńĠĝńĵȮȮ  
 ěĨŋĶĽŇĪīŅ 
 

Dr.Sc.agr. (Meat Science), Georg-August 
University of Goettingen, 
Germany, 1996 

ĺĪ.Ĵ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĭŅĸ, 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2530 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĭŅĸ, 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2526 

9 13.5 9 13.5 107(15) 

4 ŀ.ħĶ.ěŇĶĺńĥĬƢȮȮıńĽĶŃ 
 

Dr. Agr. (Animal Molecular Genetics), 
Rheinischen Friedrich-Wilhelms-
Universität Bonn, Germany, 2007 

ĺĪ.Ĵ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺ- 
ĻŅĽĨĶƢ, ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,2537 

18 - 21 13.5 78(8) 

5 įĻ.ħĶ.ĦńģıĸȮěĚĔĽŇĔŇě 
 

Dr.sc.agr (Animal Breeding) , Georg-
August-University Gottingen, 
Germany, 2002 

ĺĪ.Ĵ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

18 15.75 18 15.75 63(5) 

6 įĻ.ħĶ.ŏĔĻŇĬňȮȮŏĔĨŋıĵńėęƢ 
 

Dr.sc.agr (Molecular Biology of Livestock), 
Institute Veterinary Medicine, 
Georg-August-University Gottingen, 
Germany, 2004 

ĺĪ.Ĵ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

18 13.5 18 13.5 23(4) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ(ĽŅĕŅ),ĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮȮ
(įĸĚŅĬŒĬ
ĶŃĵŃȮ5 ĮƖ
ĸƞŅĽŋħ) 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ ĨĶň ĭĻ  
7 įĻ.ħĶ.ĺĶĶĦıĶȮȮ  

 ĪŃıŇĚėƢŐĔ 
 

ĮĶ.ħ. (ŏĪėőĬőĸĵňŀŅľŅĶ) , ĴľŅĺŇĪĵŅĸńĵ 
 ĽĚĕĸŅĬėĶŇĬĪĶƢ, œĪĵ, 2552 
ĺĪ.Ĵ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

21 13.5 21 13.5 40(/7) 

/. įĻ.ħĶ. ĴĬĨĶňȮ
 ĮƤĠĠŅĪŀĚ 
 

ĺĪ.ħ.(ŏĪėőĬőĸĵňĝňĺĳŅı) 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2553 

ĺĪ.Ĵ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

21 - 21 13.5 11(2) 

// įĻ.ħĶ.ĪĻıĸȮĴŌĸĴĦň 
 

ĮĶ.ħ. (ĽńĨĺĻŅĽĨĶƢ), ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 
2556 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2551 

9 13.5 9 13.5 42(33) 

/0 ŀ.ħĶ.ĺĶĺŇĪĵƢȮ 
 ĴĦňıŇĪńĔļƢĽńĬĨŇ 
 

Ph.D.(Aquaculture), Hiroshima University, 
Japan, 2013 

ĺĪ.Ĵ. (ĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚ) , 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ, 2550 

ĺĪ.ĭ. (ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ) , ĴľŅĺŇĪĵŅĸńĵ 
 ŏĔļĨĶĻŅĽĨĶƢȮ, 2543 

18 - 21 33 14(14) 

/1 įĻ.ħĶ.ĔĶĺĶĶĦȮĻĶňĚŅĴ 
 

Dr.sc.agr. (Agricultural Sciences), University 
of Hohenheim, Germany, 2008 

ĺĪ.Ĵ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

ĺĪ.ĭ. (ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 

9 13.5 9 13.5 30(17) 

/2 Assist. Prof. Dr. Hien  
Van Doan   
 

Ph.D. (Fisheries), Khon Kaen University, 
 Thailand, 2014 
Msc. (Fisheries), Khon Kaen University, 

Thailand, 2010 

18 13.5 18 27 03(/1) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ(ĽŅĕŅ),ĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮȮ
(įĸĚŅĬŒĬ
ĶŃĵŃȮ5 ĮƖ
ĸƞŅĽŋħ) 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

   ĨĶň ĭĻ ĨĶň ĭĻ  
BSc. (Aquaculture), Nhatrang University, 

Vietnam, 2006 
 

 
ľĴŅĵŏľĨŋȮȮ 1. ŀŅěŅĶĵƢĸŜŅħńĭĪňŗȮ/-4 * ľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮȮ 

  2. ŀŅěŅĶĵƢĸŜŅħńĭĪňŗȮ1-12 ėŊŀȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ
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2. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
2./ȮįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  ůœĴƞĴň- 

 

2.0ȮĝƞĺĚŏĺĸŅȮ ůœĴƞĴň- 
 

2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ ůœĴƞĴň- 
 
5. ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 

 
3./ȮėŜŅŀīŇĭŅĵőħĵĵƞŀȮ 
ĬńĔĻŉĔļŅĪŋĔėĬėĺĶĪŜŅőėĶĚĚŅĬľĶŊŀőėĶĚĔŅĶĺŇěńĵĪňŗĽńĴıńĬīƢĔńĭľńĺĕƟŀħŋļġňĬŇıĬīƢĪňŗŏĔňŗĵĺĔńĭĽŅĕŅĺŇĝŅ

ĽńĨĺĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮĪňŗŏĮƦĬĮĶŃŏħŖĬĬƞŅĽĬŒěŐĸŃĴňĪŇĻĪŅĚĪňŗŏĔŇħėĺŅĴĶŌƟŒľĴƞĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸĺŇěńĵŒľƟĪńĬĽĴńĵĨŅĴŏľĨŋĔŅĶĦƢŒĬĶŃħńĭĴŅĨĶģŅĬĽŅĔĸȮőħĵįƞŅĬĔŅĶŏľŖĬĝŀĭěŅĔ
ĮĶŃīŅĬĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢŐĸŃėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢŀĵƞŅĚĬƟŀĵȮ0ȮėĬȮľńĺĕƟŀőėĶĚĶƞŅĚĺŇěńĵŏıŊŗŀ
ħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŀĬŋĴńĨŇěŅĔėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮėĦŃȮŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
ĚŅĬĺŇěńĵĨƟŀĚĴňĔŅĶĔŜŅľĬħĕńŘĬĨŀĬĺŅĚŐįĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶȮŐĸŃĔŜŅľĬħĶŃĵŃŏĺĸŅĔŅĶ
ĬŜŅŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨŅĴĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮįĸĚŅĬĺŇěńĵĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴ
ĺŇĝŅĔŅĶŒĬĺŅĶĽŅĶĪňŗĽŅĕŅĽńĨĺĻŅĽĨĶƢŒľƟĔŅĶĵŀĴĶńĭȮŐĸŃĔŅĶĽƞĚħŋļġňĬŇıĬīƢĜĭńĭĽĴĭŌĶĦƢĨŅĴŏĔĦĤƢĔŅĶĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĪňŗĶŃĭŋœĺƟŒĬľĸńĔĽŌĨĶħƟĺĵ 

 
3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮ 
įĸĚŅĬĺŇěńĵĪňŗœħƟĬńŘĬŏĮƦĬŀĚėƢėĺŅĴĶŌƟŒľĴƞĪňŗĪńĬĽĴńĵĪŅĚħƟŅĬĺŇĪĵŅĔŅĶĽńĨĺĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢĔŅĶ

ĮĶŃĴĚȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅŒĬŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶœħƟȮŐĸŃĽŅĴŅĶĩŏįĵŐıĶƞĽŌƞĬńĔĺŇěńĵŀŊŗĬŐĸŃĝŋĴĝĬ
ŏĔļĨĶœħƟĪńŘĚĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇ 

 

3,1ȮĝƞĺĚŏĺĸŅȮȮ 
 ȮȮȮȮȮȮȮŐĭĭȮ1.1  
 ȮȮȮȮȮȮȮĬńĔĻŉĔļŅħŜŅŏĬŇĬĔŅĶĽƞĚőėĶĚĶƞŅĚĔŅĶĪŜŅĺŇěńĵŏıŊŗŀħŋļġňĬŇıĬīƢŏıŊŗŀĔŅĶıŇěŅĶĦŅŏľŖĬĝŀĭŏĴŊŗŀĽŀĭ
įƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻŐĸŃĽŀĭĺńħėŋĦĽĴĭńĨŇȮŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ/Ȯőħĵ
ĬńĔĻŉĔļŅěŃĨƟŀĚħŜŅŏĬŇĬĔŅĶĪŜŅĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨŅĴĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħŒĬŐįĬĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅĪňŗȮ
/-0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ0ȮŐĸŃȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/-0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ1 
 

 ŐĭĭȮ/,0Ȯ 
  ĬńĔĻŉĔļŅħŜŅŏĬŇĬĔŅĶĽƞĚőėĶĚĶƞŅĚĔŅĶĪŜŅĺŇěńĵŏıŊŗŀħŋļġňĬŇıĬīƢŏıŊŗŀĔŅĶıŇěŅĶĦŅŏľŖĬĝŀĭŏĴŊŗŀ
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻŐĸŃĽŀĭĺńħėŋĦĽĴĭńĨŇȮŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ/Ȯőħĵ
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ĬńĔĻŉĔļŅěŃĨƟŀĚħŜŅŏĬŇĬĔŅĶĪŜŅĺŇěńĵŏıŊŗŀħŋļġňĬŇıĬīƢĨŅĴĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħŒĬŐįĬĔŅĶĻŉĔļŅĨńŘĚŐĨƞ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ0ȮȮĩŉĚȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ3 

 

3.2ȮěŜŅĬĺĬľĬƞĺĵĔŇĨ Ȯ 
Ȯ ŐĭĭȮ/,/ 26ȮȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ/,0 50ȮȮľĬƞĺĵĔŇĨ 
 

3,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮȮ 
ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮěŃŏĮƦĬįŌƟħŜŅŏĬŇĬĔŅĶŐĨƞĚĨńŘĚ

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟĔńĭĬńĔĻŉĔļŅŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅĨńŘĚŐĨƞĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıȮėĺŅĴĶŌƟȮŐĸŃėĺŅĴĽĬŒěĕŀĚ
ĬńĔĻŉĔļŅȮĶĺĴĩŉĚĔŅĶĺŅĚŐįĬŐĸŃĔŅĶĺŇŏėĶŅŃľƢĚŅĬĺŇěńĵŏıŊŗŀŒľƟĴňėĺŅĴĽĴĭŌĶĦƢĨŅĴľĸńĔĺŇĝŅĔŅĶĺŇĪĵŅĻŅĽĨĶƢ
ĽĴńĵŒľĴƞȮĨĸŀħěĬĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃĔŅĶĽŀĭħŋļġňĬŇıĬīƢ 

 

5.6 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ Ȯ 
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮěŃŏĮƦĬįŌƟĮĶŃŏĴŇĬėĺŅĴŏľĴŅŃĽĴȮ

ĪńĬĽĴńĵȮŐĸŃėĺŅĴĽĴĭŌĶĦƢŒĬŏĝŇĚĺŇĝŅĔŅĶŒĬĴŅĨĶģŅĬĶŃħńĭĮĶŇĠĠŅŏŀĔĕŀĚėĦŃŏĔļĨĶĻŅĽĨĶƢȮőħĵ
ĬńĔĻŉĔļŅěŃĨƟŀĚĴňįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶĔŅĶĨňıŇĴıƢȮħńĚĬňŘ 

 
ŐĭĭȮ/,/Ȯ 

- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science  ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ľĶŊŀěħĽŇĪīŇĭńĨĶȮ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 

ŐĭĭȮ/,0Ȯ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb 
of Science  őħĵȮ/ȮŏĶŊŗŀĚĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ȮľĶŊŀěħĽŇĪīŇĭńĨĶȮȮȮ Ȯ Ȯ 

- ĬŜŅŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮ 
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ľĴĺħĪňŗȮ2. įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
ŏĮƦĬĭńĦĤŇĨĪňŗ 
/. ĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĶŃħńĭĽŌĚȮŒĬ
ĔŅĶĺŇěńĵħƟŅĬĽńĨĺĻŅĽĨĶƢŐĸŃ
ĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮĪňŗĪńĬĽĴńĵȮ
ĽŅĴŅĶĩĬŜŅŀĚėƢėĺŅĴĶŌƟĴŅĭŌĶĦŅĔŅĶŏıŊŗŀ
ıńĥĬŅĚŅĬĺŇěńĵœħƟŀĵƞŅĚĴňėŋĦĳŅıȮŏĮƦĬĪňŗȮ
ĵŀĴĶńĭĨŅĴĴŅĨĶģŅĬĪŅĚĺŇĝŅĔŅĶȮ
ĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬŒĬĶŃħńĭĝŅĨŇ
ŐĸŃĬŅĬŅĝŅĨŇ 

/.ȮȮĴňĔŅĶİƗĔĔŅĶŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĴňĔŅĶ
İƗĔĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵȮŐĸŃŏıŊŗŀėĺŅĴĽĴĭŌĶĦƢĕŀĚĮĶŇĠĠŅȮ
ĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĨňıŇĴıƢįĸĚŅĬŒĬ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬŏĬŊŘŀľŅħƟŅĬĽĶňĶĺŇĪĵŅȮĔŅĶįĸŇĨĽńĨĺƢȮ 
őĳĝĬĻŅĽĨĶƢĽńĨĺƢȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢȮŐĸŃħƟŅĬĔŅĶĮĶŃĴĚȮŒĬ
ĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĽŅĕŅĺŇĝŅĵŀĴĶńĭ 

2. ĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅœħƟĴňĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅ
ĺŇěńĵĶƞĺĴĔńĭĬńĔĺŇěńĵĪňŗĴňėĺŅĴĝŜŅĬŅĠĽŌĚŐĸŃŒĝƟŏėĶŊŗŀĚĴŊŀ
ĺŇŏėĶŅŃľƢįĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔńĬŐĸŃĽŅĴŅĶĩ
ĺŇŏėĶŅŃľƢįĸœħƟĨŅĴĴŅĨĶģŅĬ 

2. ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶ
ŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňı
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĽŅĴŅĶĩĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪňŗĪńĬĽĴńĵĴŅ
ĮĶŃĵŋĔĨƢŒĝƟȮŐĸŃĴňĪńĔļŃŒĬĔŅĶ
ŐĔƟĮƤĠľŅĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚ
ŏĪėőĬőĸĵňĪŅĚĔŅĶŏĔļĨĶ 

1. ĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅœĮĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĔŅĶ
ĮĶŃĝŋĴĽńĴĴĬŅľĶŊŀħŌĚŅĬŏĔňŗĵĺĔńĭĚŅĬĪŅĚħƟŅĬĽńĨĺĻŅĽĨĶƢľĶŊŀ
ĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮŒľƟĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ĺŇĝŅĔŅĶȮĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮ
ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
0,ȮěńħľŅŏėĶŊŗŀĚĴŊŀȮĽĩŅĬĪňŗȮŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶ
ĪħĸŀĚĺŇěńĵȮĨńŘĚŐĨƞŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮĲŅĶƢĴĪħĸŀĚȮŒľƟĔńĭ
ĬńĔĻŉĔļŅœħƟŏĶňĵĬĶŌƟėƟĬėĺƟŅĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭ 

 3. ĔĶŃĨŋƟĬŒľƟĴňĔŅĶĺŇěńĵȮĪňŗŒĝƟĪĶńıĵŅĔĶŒĬĪƟŀĚĩŇŗĬĴŅŏĮƦĬĮĶŃŏħŖĬ
ľńĺĕƟŀŒĬĔŅĶĺŇěńĵĽŜŅľĶńĭŐĔƟĮƤĠľŅŒľƟĔńĭŏĔļĨĶĔĶȮ 

1,ȮŏĮƦĬįŌƟĮĶŃĔŀĭħƟĺĵėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮŐĸŃĴňěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŒĬĔŅĶĬŜŅėĺŅĴĶŌƟœĮ
ŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢĔńĭĚŅĬĪŅĚħƟŅĬĽńĨĺ
ĻŅĽĨĶƢȮ 

/,ȮĮĸŌĔİƤĚŒľƟĴňěŇĨĽŜŅĬŉĔĨƞŀėĺŅĴĞŊŗŀĽńĨĵƢĔńĭĔŅĶĪŜŅĚŅĬĺŇěńĵĕŀĚ
ĨĬŏŀĚȮĶŌƟěńĔŒľƟŏĔňĵĶĨŇŒĬĔŅĶĬŜŅįĸĚŅĬįŌƟŀŊŗĬĴŅŒĝƟŒĬĔŅĶŀƟŅĚŀŇĚ 

2. ĽƞĚŏĽĶŇĴĔŇěĔĶĶĴĽŅīŅĶĦĮĶŃőĵĝĬƢĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĭŜŅŏıŖĠ
ĨĬŒľƟĔńĭĝŋĴĝĬȮœħƟıĭĔńĭĽĳŅıėĺŅĴĨƟŀĚĔŅĶĕŀĚĽńĚėĴȮŏıŊŗŀ
ĽĶƟŅĚěŇĨĽŜŅĬŉĔĪňŗĝƞĺĵŏľĸŊŀįŌƟŀŊŗĬŐĸŃĶńĭŒĝƟĽńĚėĴ 
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0. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
0,/ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
0././ ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

  

 /,ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮėĺŅĴŏĽňĵĽĸŃȮėĺŅĴ
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
 0,ȮĽŅĴŅĶĩěńħĔŅĶĮƤĠŅľŅėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚĺŇĝŅĔŅĶȮľĶŊŀĺŇĝŅĝňıȮőħĵŒĝƟ 
ħŋĸĵıŇĬŇěŀĵƞŅĚįŌƟĶŌƟħƟĺĵėŋĦīĶĶĴȮľĸńĔģŅĬȮĨŅĴľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸȮŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴȮŐĽħĚŀŀĔľĶŊŀĽŊŗŀĽŅĶ
ĕƟŀĽĶŋĮĕŀĚĮƤĠľŅőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬĪňŗěŃœħƟĶńĭįĸĔĶŃĪĭ 
 1,ȮĽŅĴŅĶĩĶŇŏĶŇŗĴĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬŏıŊŗŀĪĭĪĺĬŐĸŃŐĔƟœĕ
ĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭėĺŅĴĕńħŐĵƟĚŐĸŃĮƤĠľŅĪňŗĴň
įĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 
 2,ȮŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬŜŅȮŐĸŃįŌƟĨŅĴŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔ
ėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪŜŅĚŅĬȮŐĸŃŒĬĝŋĴĝĬ 
 

0,/,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 ěńħĔŇěĔĶĶĴŒľƟĴňĔŅĶŒĝƟĝňĺŇĨŀĵƞŅĚĴňėŋĦīĶĶĴȮİƗĔİĬĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬĽńĚėĴĪňŗĶŌƟěńĔŏėŅĶıĽŇĪīŇ
ĕŀĚįŌƟŀŊŗĬȮľĶŊŀĔŅĶĪŜŅĚŅĬĺŇěńĵĶƞĺĴĔńĭįŌƟŀŊŗĬȮĶŌƟěńĔŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮȮĔŅĶĶĺĴĔĸŋƞĴĔńĬĪŜŅ
ĔŇěĔĶĶĴŒĬĽĩŅĬĻŉĔļŅĪňŗěńħĕŉŘĬŏĮƦĬĮĶŃěŜŅȮİƗĔĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮŏıŊŗŀŒľƟĶŌƟěńĔĽŅĴńėėňȮŏėŅĶıŒĬĔŅĶĲƤĚėĺŅĴ
ėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĴňĴĶĶĵŅĪŒĬĔŅĶŀĵŌƞĶĺĴĔńĬŀĵƞŅĚĽńĬĨŇĽŋĕŒĬĽńĚėĴȮŏĝƞĬȮĔŇěĔĶĶĴĽŅĬĽńĴıńĬīƢȮĔŇěĔĶĶĴ
ĭŜŅŏıŖĠĮĶŃőĵĝĬƢŒľƟĽƞĺĬĶĺĴȮŐĸŃĔŅĶĪŜŅĚŅĬĺŇěńĵĶƞĺĴĔńĭĬńĔĺŇěńĵĨƞŅĚĽĩŅĭńĬ 

 

ȮȮȮȮȮȮȮȮȮȮ0,/,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
ĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬȮĔŅĶĨŀĭėŜŅĩŅĴŒĬĔŅĶĺŇŏėĶŅŃľƢŏĔňŗĵĺĔńĭĔŅĶħŜŅŏĬŇĬĔŅĶĶŅĵĚŅĬ

įĸĔŅĶĺŇěńĵŏıŊŗŀħŋļġňĬŇıĬīƢȮĨĸŀħěĬĔŅĶĨŀĭėŜŅĩŅĴŒĬĔŅĶĽńĴĴĬŅȮĔŅĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴĽńĴĴĬŅĪŅĚĺŇĝŅĔŅĶȮ
ŐĸŃĔŅĶŀƟŅĚŐľĸƞĚĪňŗĴŅĕŀĚĕƟŀĴŌĸŒĬĺŇĪĵŅĬŇıĬīƢ 

 

0,0 ėĺŅĴĶŌƟ 
0,0,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

 /,ȮĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀ
ĺŇĝŅĝňıȮĶĺĴĪńŘĚĕƟŀĴŌĸŏĜıŅŃĪŅĚĪķļġňȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 
 0,ȮĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅĔńĭ
ėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
 1,ȮĶŌƟŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĕƟŀĽĶŋĮȮĞŉŗĚŏĮƦĬĪňĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝŅĠĜĸŅħ
ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗŏĮĸňŗĵĬŐĮĸĚŒĬĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃ
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ĬŅĬŅĝŅĨŇ 
 2,ȮĴňėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬ
ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅĽŜŅėńĠȮĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

 

 2.2.2  ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
1. ĔŅĶŒľƟĳŅıĶĺĴĕŀĚėĺŅĴĶŌƟĔƞŀĬŏĕƟŅĽŌƞĭĪŏĶňĵĬȮĔŅĶĽĶŋĮĵŘŜŅėĺŅĴĶŌƟŒľĴƞľĸńĚĭĪŏĶňĵĬıĶƟŀĴ

ĔńĭŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟŒľĴƞĔńĭėĺŅĴĶŌƟŏħŇĴȮĔŅĶŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟěŅĔĺŇĝŅľĬŉŗĚœĮĽŌƞŀňĔĺŇĝŅľĬŉŗĚŒĬĶŃħńĭĪňŗĽŌĚĕŉŘĬȮĴňĔŅĶ
ėƟĬėĺƟŅĺŇěńĵěŅĔĽĳŅıėĺŅĴŏĮƦĬěĶŇĚŒĬıŊŘĬĪňŗĔŅĶįĸŇĨŐĸŃĕƟŀĴŌĸĕƞŅĺĽŅĶěŅĔĚŅĬĺŇěńĵĪňŗĪńĬĽĴńĵȮœħƟİƗĔİĬŐĽĺĚľŅ
ėĺŅĴĶŌƟěŅĔŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĺĚĔĺƟŅĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

2. ĔŅĶĮĢŇĭńĨŇěĶŇĚŒĬľƟŀĚĮġŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮĲŅĶƢĴĪħĸŀĚȮŐĸŃĔŅĶœĮĻŉĔļŅħŌĚŅĬ
ŒĬıŊŘĬĪňŗĪňŗĴňĔŅĶįĸŇĨĮĻŋĽńĨĺƢŐĸŃĽńĨĺƢĬŘŜŅȮĶĺĴĩŉĚŏĶňĵĬĶŌƟěŅĔĺŇĪĵŅĔĶŐĸŃĬńĔĺŇĝŅĔŅĶĳŅĵĬŀĔĬŀĔĽĩŅĭńĬ 

3. ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĬŜŅŏĽĬŀįĸĚŅĬŒĬĺŅĶĽŅĶĪńŘĚŒĬĶŃħńĭĝŅĨŇľĶŊŀ
ĬŅĬŅĝŅĨŇĪňŗĽŅĕŅĺŇĝŅŒľƟĔŅĶĵŀĴĶńĭȮŏĬƟĬĔŅĶİƗĔĔŅĶŒĝƟĳŅļŅŀńĚĔķļŒĬĔŅĶĽńĴĴĬŅȮĴňĔŅĶĬŜŅŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻĴŅŒĝƟŏĮƦĬĽŊŗŀŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 

2.2.3  ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
1. ĬńĔĻŉĔļŅĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶȮĬŜŅĴŅĮĶŃĔŀĭĔŅĶĺŇěńĵœħƟŀĵƞŅĚŏĕƟŅŒěŒĬ

ĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŒĬĮĶŃŏħŖĬĪňŗĻŉĔļŅħƟĺĵĨĬŏŀĚ 
2. ĬńĔĻŉĔļŅĽŅĴŅĶĩĺŅĚŐįĬĔŅĶĪħĸŀĚȮĕńŘĬĨŀĬȮŐĸŃĺŇŏėĶŅŃľƢįĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴ

ľĸńĔĺŇĝŅĔŅĶȮĪńĬĽĴńĵȮĴňĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚħňȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅěŅĔĔŅĶĺŇěńĵħƟĺĵĔŅĶ
ŒĝƟŏėĶŊŗŀĚĴŊŀĨƞŅĚȮŕȮŐĸŃŏĪėőĬőĸĵňœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

3. ĬńĔĻŉĔļŅĬŜŅŏĽĬŀĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢȮŐĸŃĽńĨĺƢĬŘŜŅȮĶĺĴĩŉĚĔŅĶĬŜŅŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

 

0,1 ĪńĔļŃĪŅĚĮƤĠĠŅ 
0,1,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

 /,Ȯ ĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŒľĴƞŕȮ
őħĵŒĝƟėĺŅĴŏĕƟŅŒěŀńĬĩƞŀĚŒĬĪķļġňȮŐĸŃŏĪėĬŇėĔŅĶŐĽĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬŐĸŃĮƤĠľŅĽŜŅėńĠ
œħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 0,Ȯ ĽŅĴŅĶĩĽŊĭėƟĬȮĬŜŅĴŅĺŇŏėĶŅŃľƢĽńĚŏėĶŅŃľƢȮŏıŊŗŀıńĥĬŅŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅħƟĺĵ
ĺŇīňĔŅĶŒľĴƞŕȮľĶŊŀĨŀĭĽĬŀĚĮĶŃŏħŖĬĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 

  3.  ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮŐĸŃĪķļġňŏıŊŗŀĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬőėĶĚĔŅĶĺŇěńĵŒľĴƞĪňŗ
ĽĶƟŅĚĽĶĶėƢȮőħĵĭŌĶĦŅĔŅĶŐĬĺėŇħĨƞŅĚŕȮĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕńŘĬĽŌĚȮőħĵŒĝƟėĺŅĴĶŌƟ
ĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮĨĸŀħĩŉĚĔŅĶŒĝƟŏĪėĬŇėĔŅĶĺŇěńĵȮŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢėĺŅĴĶŌƟ
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ŒľĴƞȮľĶŊŀĮĶńĭĮĶŋĚŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 
 

0,1,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1.  ĴňĔŅĶĴŀĭľĴŅĵŒľƟŏĶňĵĬĶŌƟěŅĔĔŅĶĮġŇĭńĨŇěĶŇĚȮĬńĔĻŉĔļŅĨƟŀĚĻŉĔļŅėƟĬėĺƟŅŐĸŃ

ĶĺĭĶĺĴėĺŅĴĶŌƟĨƞŅĚŕȮĽŌƞĔŅĶĔŜŅľĬħľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢȮĴňĔŅĶĺŅĚŐįĬĔŅĶĪŜŅĚŅĬŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃ
ŀŀĔŐĭĭŐįĬĔŅĶĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

2.  ĽĬńĭĽĬŋĬŒľƟĴňĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĨƞŀĔŅĶĽńĴĴĬŅŒĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃĔŅĶ
ĮĶŃĝŋĴĽńĴĴĬŅĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĽŊŗŀĽŅĶŒľƟįŌƟŀŊŗĬŏĕƟŅŒěœħƟĚƞŅĵȮ 

 

2.3.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĔŅĶĬŜŅŏĽĬŀŒĬĔŅĶėƟĬėĺƟŅȮĺŇŏėĶŅŃľƢĮƤĠľŅœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃ

ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŐĸĔŏĮĸňŗĵĬĪńĻĬėĨŇĺŇĽńĵŐĸŃĔŅĶĩĔŏĩňĵĚ
ĮĶŃŏħŖĬėĺŅĴĶŌƟĶŃľĺƞŅĚĬńĔĻŉĔļŅħƟĺĵĔńĬ 

 

0,2ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
0,2,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ

ĶńĭįŇħĝŀĭ 
 /,ȮĴňĴĬŋļĵƢĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃ
ĺńĥĬīĶĶĴȮ 
 0,ȮĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵĨĬŏŀĚȮŒĝƟėĺŅĴĶŌƟŒĬ
ĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 
 1,ȮĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃŐĽħĚŀŀĔĩŉĚėĺŅĴőħħŏħƞĬŒĬĔŅĶ
ŏĮƦĬįŌƟĬŜŅŒĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 

 

0,2,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 
1. ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅœħƟĬŜŅŏĽĬŀįĸĔŅĶĺŇěńĵŒĬĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĺŇĝŅĔŅĶĪňŗěńħĕŉŘĬŒĬ

ĽŅĕŅĺŇĝŅŐĸŃĬŀĔĽĩŅĬĻŉĔļŅ 
2. İƗĔİĬŒľƟĬńĔĻŉĔļŅœħƟĪŜŅĚŅĬĺŇěńĵĶƞĺĴĔńĭĭŋėĸŅĔĶĪňŗŏĔňŗĵĺĕƟŀĚȮœħƟĮĢŇĭńĨŇŒĬĲŅĶƢĴĪħĸŀĚȮ

ĞŉŗĚěŃœħƟĴňőŀĔŅĽŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟėĺŅĴėŇħŏľŖĬĔńĭĬńĔĺŇěńĵĪňŗĴňĮĶŃĽĭĔŅĶĦƢ 
 

0,2,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 
1. ĴňĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĺŇĝŅĔŅĶĪňŗěńħĕŉŘĬŒĬ

ėĦŃĬŀĔĽĩŅĬĻŉĔļŅŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 
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2. ĮĶŃŏĴŇĬįĸĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĻŉĔļŅėƟĬėĺƟŅĕŀĚĬńĔĻŉĔļŅŒĬĔĶŃĭĺĬĔŅĶěńħĔŇěĔĶĶĴ
ĺŇĝŅĔŅĶĪňŗĽŅĕŅĺŇĝŅěńħĕŉŘĬ 

 

0,3 ĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
0,3,/ȮȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 
/,ȮĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬ

ĮĶŃŏħŖĬĮƤĠľŅĪňŗĽŜŅėńĠŐĸŃĞńĭĞƟŀĬ 
0,ȮĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕȮőħĵŏěŅŃĸŉĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
1,ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚŕȮŒĬ

ĺĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮőħĵĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶ
ŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶȮŐĭĭĮŅĔŏĮĸƞŅȮľĶŊŀįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚĺŇĪĵŅĬŇıĬīƢľĶŊŀ
őėĶĚĔŅĶėƟĬėĺƟŅĺŇěńĵĪňŗĽŜŅėńĠ 

0,3,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1. ĔŜŅľĬħŒľƟŒĝƟĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢľĶŊŀėŜŅĬĺĦĴŅĺŅĚŐįĬĔŅĶĪħĸŀĚĪŅĚĽĩŇĨŇȮőħĵĔŅĶ

ŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŒĬĔŅĶėŜŅĬĺĦĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚĺŇěńĵ 
2. ĔŜŅľĬħŒľƟŒĝƟĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪňŗħňĴňėŋĦĳŅıŒĬĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĺŇěńĵ 

 

 0,3,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ 
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1. įĸĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıŐĸŃĩŌĔĨƟŀĚĨŅĴĴŅĨĶģŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĪńĬĽĴńĵȮŏĮƦĬĪňŗĵŀĴĶńĭ

ŒĬĽŅĕŅĺŇĝŅȮ 
2. ĬńĔĻŉĔļŅĴňĔŅĶĽĶƟŅĚŐĸŃŏĶňĵĭŏĶňĵĚįĸĚŅĬĺŇěńĵħƟĺĵőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĨƞŅĚŕȮŐĸŃ

ĽŅĴŅĶĩĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĽńĴĴĬŅĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
3. ĬńĔĻŉĔļŅĽŅĴŅĶĩįĸŇĨĺŇĪĵŅĬŇıĬīƢĪňŗĴňėŋĦĳŅıȮŒĝƟŏĮƦĬĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶĪňŗĬƞŅŏĝŊŗŀĩŊŀŐĸŃ

ĪńĬĽĴńĵȮŏĮƦĬįĸĚŅĬĔŅĶėƟĬėĺƟŅĺŇĪĵŅĔŅĶĪŅĚĽńĨĺĻŅĽĨĶƢĪňŗĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢĔńĭŏĔļĨĶĔĶŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĔļĨĶœħƟŏĮƦĬŀĵƞŅĚħň 
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1.ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping) 
 

ĶľńĽ ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

  /./ /.0 /.1 /.2 0./ 0.0 0.1 0.2 1./ 1.0 1.1 2./ 2.0 2.1 3./ 3.0 3.1 
134675 Dissertatioin   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
 ( ħŋļġňĬŇıĬīƢ )                  
134676 Dissertatioin   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
 ( ħŋļġňĬŇıĬīƢ )                  

 

2
9 
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įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1.1  ĨĶŃľĬńĔŒĬėŋĦėƞŅŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮėĺŅĴŏĽňĵĽĸŃȮėĺŅĴĞŊŗŀĽńĨĵƢ
ĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

1.2  ĽŅĴŅĶĩěńħĔŅĶĮƤĠŅľŅėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚĺŇĝŅĔŅĶȮľĶŊŀĺŇĝŅĝňıȮőħĵŒĝƟħŋĸĵıŇĬŇěŀĵƞŅĚ
įŌƟĶŌƟħƟĺĵėŋĦīĶĶĴȮľĸńĔģŅĬȮĨŅĴľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸȮŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴȮŐĽħĚŀŀĔľĶŊŀĽŊŗŀĽŅĶ
ĕƟŀĽĶŋĮĕŀĚĮƤĠľŅőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬĪňŗěŃœħƟĶńĭįĸĔĶŃĪĭ 

1.3  ĽŅĴŅĶĩĶŇŏĶŇŗĴĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬŏıŊŗŀĪĭĪĺĬŐĸŃŐĔƟœĕĽĬńĭĽĬŋĬ
ŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭėĺŅĴĕńħŐĵƟĚŐĸŃĮƤĠľŅ
ĪňŗĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

1.4  ŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬŜŅȮŐĸŃįŌƟĨŅĴŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴěĶŇĵīĶĶĴ
ŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪŜŅĪĚŅĬȮŐĸŃŒĬĝŋĴĝĬ 

 

0,ȮȮėĺŅĴĶŌƟ 

 

2.1  ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮĶĺĴĪńŘĚ
ĕƟŀĴŌĸŏĜıŅŃĪŅĚĪķļġňȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 

2.2 ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬ
ĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

2.3 ĶŌƟŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĕƟŀĽĶŋĮȮĞŉŗĚŏĮƦĬĪňĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝŅĠĜĸŅħĴňėĺŅĴŏĕƟŅŒě
ŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗŏĮĸňŗĵĬŐĮĸĚŒĬĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

2.4  ĴňėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅĽŜŅėńĠȮĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

 

1,ȮȮĪńĔļŃĪŅĚĮƤĠĠŅ 

3.1  ĽŅĴŅĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŒľĴƞŕȮőħĵŒĝƟėĺŅĴŏĕƟŅŒě
ŀńĬĩƞŀĚŐĪƟŒĬĪķļġňȮŐĸŃŏĪėĬŇėĔŅĶŐĽĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬŐĸŃĮƤĠľŅĽŜŅėńĠœħƟŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 

3.2 ĽŅĴŅĶĩĽŊĭėƟĬȮĬŜŅĴŅĺŇŏėĶŅŃľƢĽńĚŏėĶŅŃľƢȮŏıŊŗŀıńĥĬŅŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅħƟĺĵĺŇīňĔŅĶŒľĴƞŕȮľĶŊŀ
ĨŀĭĽĬŀĚĮĶŃŏħŖĬĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

3.3 ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮŐĸŃĪķļġňŏıŊŗŀĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬőėĶĚĔŅĶĺŇěńĵŒľĴƞĪňŗĽĶƟŅĚĽĶĶėƢȮőħĵ
ĭŌĶĦŅĔŅĶŐĬĺėŇħĨƞŅĚŕȮĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕńŘĬĽŌĚȮőħĵŒĝƟėĺŅĴĶŌƟĪńŘĚ
ĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮĨĸŀħĩŉĚĔŅĶŒĝƟŏĪėĬŇėĔŅĶĺŇěńĵȮŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĮĶńĭĮĶŋĚŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 
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2.  ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

4.1 ĴňĴĬŋļĵƢĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃĺńĥĬīĶĶĴ 

4.2    ĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵĨĬŏŀĚȮŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅ
ĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

4.3 ĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃŐĽħĚŀŀĔĩŉĚėĺŅĴőħħŏħƞĬŒĬĔŅĶŏĮƦĬ įŌƟĬŜŅ
ŒĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 

 

5 ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

5.1 ĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬĮĶŃŏħŖĬ ĮƤĠľŅĪňŗ
ĽŜŅėńĠŐĸŃĞńĭĞƟŀĬ 

5.2 ĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕȮőħĵŏěŅŃĸŉĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 

5.3 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚŕȮŒĬĺĚ ĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮőħĵĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞ
ŏĮƦĬĪŅĚĔŅĶȮŐĭĭĮŅĔŏĮĸƞŅȮľĶŊŀįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚĺŇĪĵŅĬŇıĬīƢľĶŊŀ
őėĶĚĔŅĶėƟĬėĺƟŅĺŇěńĵĪňŗĽŜŅėńĠ 
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ľĴĺħĪňŗȮ3. ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

/. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬ 
ŒĝƟĶŃĭĭŀńĔļĶĸŜŅħńĭĕńŘĬŐĸŃėƞŅĸŜŅħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅ őħĵ

ŐĭƞĚĔŅĶĔŜŅľĬħŀńĔļĶĸŜŅħńĭĕńŘĬŏĮƦĬ 1 ĔĸŋƞĴ ėŊŀ ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬ ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸŜŅħńĭ
ĕńŘĬ ŐĸŃŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸ 

/./ ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬ ŒľƟĔŜŅľĬħ ħńĚĬňŘ 
ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ ėƞŅĸŜŅħńĭĕńŘĬ 

A ħňŏĵňŗĵĴ (excellent) 2... 
B+ ħňĴŅĔ (very good) 1.3. 
B ħň (good) 1,.. 
C+ ħňıŀŒĝƟ (fairly good) 0.3. 
C ıŀŒĝƟ (fair) 0... 
D+ ŀƞŀĬ (poor) /.3. 
D ŀƞŀĬĴŅĔ (very poor) /... 
F ĨĔ (failed) .... 

 

/.0 ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬ ŒľƟĔŜŅľĬħ ħńĚĬňŘ 
ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
S ŏĮƦĬĪňŗıŀŒě (satisfactory) 
U œĴƞŏĮƦĬĪňŗıŀŒě (unsatisfactory) 
V ŏĕƟŅĶƞĺĴĻŉĔļŅ (visiting) 
W ĩŀĬĔĶŃĭĺĬĺŇĝŅ (withdrawn) 

 

/.1 ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ (incomplete) 
P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ (in progress) 
T ĺŇĪĵŅĬŇıĬīƢĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚ           (thesis in progress) 

ħŜŅŏĬŇĬĔŅĶ  
ĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸŜŅħńĭĕńŘĬ SȮľĶŊŀȮUȮœħƟŐĔƞȮ134675Ȯ&ħŋļġň

ĬŇıĬīƢ'ȮȮ134676Ȯ&ħŋļġňĬŇıĬīƢ' 
 

0.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 0,/,/ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅ 356897Ȯ&ħŋļġňĬŇıĬīƢ' ȮŐĸŃȮ356898Ȯ&ħŋļġňĬŇıĬīƢ' 
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 ȮȮȮȮȮ0,/,0ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶŏĮƦĬĮĶŃěŜŅĪŋĔĮƖ 
1. ĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĪŜŅĚŅĬĨĶĚĽŅĕŅ 
2. ĔŅĶĪĺĬĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶ 
3. ĔŅĶĪĺĬĽŀĭěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬ 

 ȮȮȮȮȮ0,/,1ȮŀŊŗĬŕȮ&ĶŃĭŋȮĔŅĶĪĺĬĽŀĭěŅĔĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ' 
0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

-ȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭ 
-ȮĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

 

1.ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
ȮȮȮȮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı.Ļ. 2559 ĔĸƞŅĺėŊŀ 

/) ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying examination) 
0) ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
1) ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
2) ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive examination)  
5) ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸħŋļġňĬŇıĬīƢŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĪŜŅħŋļġň
ĬŇıĬīƢŐĸŃ-ľĶŊŀĞńĔĩŅĴœħƟ 

6)  ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ 
 ŐĭĭȮ/,/Ȯ 

-   įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟ
ŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science  ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First 
Author) ľĶŊŀěħĽŇĪīŇĭńĨĶȮ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 
 ŐĭĭȮ/,0Ȯ 

- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭ 
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science  őħĵȮ/ȮŏĶŊŗŀĚĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ȮľĶŊŀ
ěħĽŇĪīŇĭńĨĶȮȮ 

- ĬŜŅŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
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 7) ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚ
ĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚ
ĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ033. 
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ľĴĺħĪňŗȮ4.ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

/. ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
1. ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃȮ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

2. ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 

0. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
0./ ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

1. ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶ
ĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬ
ŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀ
ŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

2. ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 

0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 
1. ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
2. ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
3. ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗ 5 ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

/,ȮȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭ

ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬľĸńĔĽŌĨĶ 

¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ   
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨŜŅŐľĬƞĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃ
ŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ  
ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨŜŅŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢ
ŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗ
œħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 
ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ őħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬŜŅėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴň
ĽƞĺĬœħƟ-ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅ
ĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 
 

2,ȮȮĭńĦĤŇĨ 

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

¶ ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ  
 

ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮȮ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟ
ŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science  ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) 
ľĶŊŀěħĽŇĪīŇĭńĨĶȮ 
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- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮȮ/ȮŏĶŊŗŀĚ 

ľĸńĔĽŌĨĶȮŐĭĭȮ/,0Ȯ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟ
ŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science  őħĵȮ/ȮŏĶŊŗŀĚĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ȮľĶŊŀěħ
ĽŇĪīŇĭńĨĶȮȮ Ȯ Ȯ 

- ĬŜŅŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 

1,ȮȮĬńĔĻŉĔļŅȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔŜŅľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 

¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮ
őħĵŀŅěŅĶĵƢěŃĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĔŅĶ
ĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 
 

2,ȮȮŀŅěŅĶĵƢȮ 

¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺ 

¶ ŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 
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¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚ
ŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀĮĶŇĠĠŅĬŇıĬīƢ 

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

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŇĠĠŅĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀȮĔŜŅĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪŜŅ
ĮĶŇĠĠŅĬŇıĬīƢŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

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

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

¶ ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬŜŅįĸĔŅĶĽŜŅĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 
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7. ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators)ȮȮȮȮȮȮ 
ȮŐĭĭȮ1.1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
ĮƖĪňŗȮ
1 
ĮƖĪňŗȮ
2 
ĮƖĪňŗȮ
3 
ĮƖĪňŗȮ
4 
ĮƖĪňŗȮ
3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6. ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 
x 

 
x 

 
x 

 
x 

 
x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇŐľƞĚĝŅĨŇ ľĶŊŀ ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ  

 
x 

 
x 

 
x 

 
x 

 
x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅ
Ĵň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅė
ĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶ
ĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ ĨŅĴŐĭĭ Ĵėŀ.5 ŐĸŃ Ĵėŀ.6 ŒľƟėĶĭĪŋĔĔĶŃĭĺĬ
ĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬ ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ  

 
x 

 
x 

 
x 

 
x 

 
x 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.7 ĳŅĵŒĬ  60 ĺńĬ 
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ  

 
x 

 
x 

 
x 

 
x 

 
x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬ
Ĵėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞ
ĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĽŀĬ ľĶŊŀĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ ěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬ Ĵėŀ.7 ĮƖĪňŗ
ŐĸƟĺ  

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶ
ĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

 

 
x 

 
x 

 
x 

 
x 

 
x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃ/ľĶŊŀ
ĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

 
x 

 
x 

 
x 

 
x 

 
x 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-
ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖȮȮ 

 
x 

 
x 

 
x 

 
x 

 
x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶ 
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

 
 

 
 

 
x 

 
x 

 
x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔ
ėŃŐĬĬŏĨŖĴ 5.0 

 
 

  x x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 
9 

10 11 12 12 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
ĮƖĪňŗȮ
1 
ĮƖĪňŗȮ
2 
ĮƖĪňŗȮ
3 
ĮƖĪňŗȮ
4 
ĮƖĪňŗȮ
3 

ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1-3 1-3 1-3 1-3 1-3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 8 9 10 /. /. 

 

ŐĭĭȮ1.2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
ĮƖĪňŗ 
Ȯ1 

ĮƖĪňŗȮ 
2 
ĮƖĪňŗȮ
3 
ĮƖĪňŗȮ
2 
ĮƖĪňŗȮ
3 
ĮƖĪňŗȮ 
6 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴň
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ
6. ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 
x 

 
x 

 
x 

 
x 

 
x 

 
x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭ
ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇ ľĶŊŀ ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/
ĽŅĕŅĺŇĝŅ  

 
x 

 
x 

 
x 

 
x 

 
x 

 
x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2Ȯ
ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔ
ĔĶŃĭĺĬĺŇĝŅ 

x x x x x x 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĚŅĬ
įĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ ĨŅĴŐĭĭ Ĵėŀ.5 
ŐĸŃ Ĵėŀ.6 ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮ
ĳŅĵŒĬ 30 ĺńĬ ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ  

 
x 

 
x 

 
x 

 
x 

 
x 

 
x 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.7 
ĳŅĵŒĬ  60 ĺńĬ ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ  

 
x 

 
x 

 
x 

 
x 

 
x 

 
x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶ
ŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ
03ȮĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x x 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶ
ĽŀĬ ľĶŊŀĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ ěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬ Ĵėŀ.7 ĮƖĪňŗŐĸƟĺ  

 x x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭ
ėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

 
x 

 
x 

 
x 

 
x 

 
x 

 
x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚ
ĺŇĝŅĔŅĶ ŐĸŃ/ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

 
x 

 
x 

 
x 

 
x 

 
x 

 
x 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
ĮƖĪňŗ 
Ȯ1 

ĮƖĪňŗȮ 
2 
ĮƖĪňŗȮ
3 
ĮƖĪňŗȮ
2 
ĮƖĪňŗȮ
3 
ĮƖĪňŗȮ 
6 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶ
ıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖȮȮ 

 
x 

 
x 

 
x 

 
x 

 
x 

 
x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

 
 

 
 

 
  

x 
 
x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞ
ĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

 
 

  
  

x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 9 10 11 12 12 12 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1-3 1-3 1-3 /-3 /-3 1-3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 8 6 8 8 9 /. 
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ľĴĺħĪňŗȮ6.ȮĔĶŃĭĺĬĔŅĶĔŅĶ 
ĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

 

/,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
/./ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅ
ěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴȮőħĵ
ŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭ 
X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
X ĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟ
ŏľĴŅŃĽĴĔńĭĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 

/.0ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
X ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃ
ĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

 

0,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
X ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
X ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
X ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 
1,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 

ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 őħĵ
ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬĪňŗœħƟĶńĭĔŅĶ
ŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 

 
2, ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5,6,7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬŜŅœĮĽŌƞĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶ
ĨƞŀœĮȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪŜŅĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚ
ĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇ 
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ĳŅėįĬĺĔ 
 

1. ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ 
 

134675  ħŋļġňĬŇıĬīƢ      50ȮľĬƞĺĵĔŇĨ 
   Dissertation  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴŏĽĬŀ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
 
 

134676  ħŋļġňĬŇıĬīƢ      26ȮľĬƞĺĵĔŇĨ 
   Dissertation  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴŏĽĬŀ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

 
 
 

 



44 
 

2. ĽŜŅŏĬŅėŜŅĽńŗĚŐĨƞĚĨńŘĚĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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1,ȮȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢ 
 

3.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 

/'ȮĶĻ,ȮħĶ,ĽŋĝĬȮȮĨńŘĚĪĺňĺŇıńĥĬƢ 
 

 1.1) ĚŅĬĺŇěńĵ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1 Andriamanohiarisoamanana, F.J., T. Shirai, T. Yamashiro, S. Yasui, M. Iwasaki, I. Ihara, T. 

Nishida, S. Tangtaweewipat and K. Umetsu. 2018. Valorizing waste iron powder in 
biogas production: Hydrogen sulphide control and process performances. Journal 
of Environmental Management, 208: 134-141. 

2 Zhifei, P., G. Qi, F.J. Andriamanohiarisoamanana, T. Yamashiro, M. Iwasaki, T. Nishida, S. 
Tangtaweewipat and K. Umetsu. 2018. Potential of anaerobic digestate of dairy 
manure in suppressing soilȤborne plant disease. Animal Science Journal, 89(10): 
1512-1518. 

3 Moonmanee, T., S. Tangtaweewipat, J. Jitjumnong and P. Yama. 2017. Return to fertility 
in postpartum Mehsana buffaloes after therapeutic approach for large ovarian 
cysts and inactive ovaries using a short-term progestin-based regime under 
highland field conditions in Thailand. Buffalo Bulletin, 36(1): 69-75. 

 
ĶŃħńĭĝŅĨŇ 
4 ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢȮĮĢŇĺńĨŇȮįŅĵĪŀĚȮŐĸŃȮĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸ. 2561. ĶŃħńĭőĮĶĨňĬŐĸŃıĸńĚĚŅĬŒĝƟ

ĮĶŃőĵĝĬƢĪňŗŏľĴŅŃĽĴŒĬĽŌĨĶŀŅľŅĶœĔƞĔĶŃħŌĔħŜŅĽŅĵıńĬīŋƢőėĶĚĔŅĶľĸĺĚȮĝƞĺĚŀŅĵŋȮ//-/4ȮĽńĮħŅľƢ. 
ĺ,ȮŏĔļĨĶ*Ȯ34(2): 047-053. 

5 ĮĢŇĺńĨŇȮįŅĵĪŀĚȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ ĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸȮŐĸŃȮĻŋĳĴŇĨĶȮŏĴęĜŅĵ,Ȯ2560. ĶŃħńĭőĮĶĨňĬ
ŐĸŃıĸńĚĚŅĬŒĝƟĮĶŃőĵĝĬƢĪňŗŏľĴŅŃĽĴŒĬĽŌĨĶŀŅľŅĶœĔƞĔĶŃħŌĔħŅőėĶĚĔŅĶľĸĺĚĝƞĺĚŀŅĵŋȮ6-10 
ĽńĮħŅľƢ,Ȯĺ,ȮĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶ, 48 (Suppl. 2): 47-54. 

6 ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ īĬĝńĵȮĪŃĽŋŒě ĮĶŃěŇĨĨƢȮŀŋħľĬŋĬ ĺńĝĶŇĬĪĶƢȮėŅĴŋĚėŋĦ ĽŋıĶĶļŅȮŀńĔőĕĽŋĺĶĶĦȮŐĸŃȮĭŋĠ
ĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸ,Ȯ2560. ĔŅĶŏĮĶňĵĭŏĪňĵĭĽĴĶĶĩĳŅıĔŅĶįĸŇĨŐĸŃŀĚėƢĮĶŃĔŀĭĞŅĔĕŀĚœĔƞŏĬŊŘŀ
ĽŅĵıńĬīŋƢĔŅĶėƟŅȮ1. ėŀĭĭƢȮŀŅĶƢŏĭŀĶƢŏŀŏėŀĶƢȮŐĸŃĶŀĽ,Ȯĺ,ȮĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶ, 48 (Suppl.2): 
210-216. 

7 īĬĝńĵ ĪŃĽŋŒě ĽŋĝĬ ĨńŘĚĪĺňĺŇıńĥĬƢ ĮĶŃěŇĨĨƢ ŀŋħľĬŋĬ ĺńĝĶŇĬĪĶƢ ėŅĴŋĚėŋĦ ĽŋıĶĶļŅ ŀńĔőĕĽŋĺĶĶĦ ŐĸŃȮĭŋĠ
ĸƟŀĴ ĝňĺŃŀŇĽĶŃĔŋĸ. 2560. ĔŅĶŏĮĶňĵĭŏĪňĵĭĽĴĶĶĩĳŅıĔŅĶįĸŇĨŐĸŃŀĚėƢĮĶŃĔŀĭĞŅĔĕŀĚœĔƞŏĬŊŘŀ
ĽŅĵıńĬīŋƢĔŅĶėƟŅȮ2. ėŀĭĭƢȮŐĸŃĶŀĽ. ĺ,ȮĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶ*Ȯ48 (Suppl. 2): 217-224. 

8 ĪĻıĸȮĴŌĸĴĦň*ȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ*ȮıŇĝŇĨȮĺńĬĝńĵ*ȮĮŋĦĦŃĺŋĪĥƢȮĵŃĴŅȮŐĸŃěńĔĶňȮěŇĨěŜŅĬĚ,Ȯ2560,ȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟőĮĶŐĔĶĴĽŜŅľĶńĭĔŅĶŏľĬňŗĵĺĬŜŅĔŅĶŏĮƦĬĽńħŐĸŃĨĔœĕƞŏıŊŗŀĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĪŅĚĔŅĶ

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Pan%2C+Zhifei
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Qi%2C+Guangdou
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Andriamanohiarisoamanana%2C+Fetra+J
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Yamashiro%2C+Takaki
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Iwasaki%2C+Masahiro
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Nishida%2C+Takehiro
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Tangtaweewipat%2C+Suchon
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Tangtaweewipat%2C+Suchon
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Umetsu%2C+Kazutaka
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ĽŊĭıńĬīŋƢŒĬŐıŃĬĴŏıĻŏĴňĵ,ȮľĬƟŅȮ208-211,ȮŒĬȮ8ȮĶŅĵĚŅĬĔŅĶĽńĴĴĬŅįĸĚŅĬĺŇěńĵȮĴŌĸĬŇīŇőėĶĚĔŅĶ
ľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2560 
(ĽƞĺĬĪňŗȮ1) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

9 ĻŋĳĴŇĨĶȮŏĴęĜŅĵ, ĬńĬĪĬŅȮőĮīŅėŜŅ, ĺĶĶńĔļƢȮľĬƞŀĽňħŅ, ĔĶĺĶĶĦȮĻĶňĚŅĴȮŐĸŃĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ,Ȯ2560. 
őėĶĚĔŅĶĺŇěńĵŏĝŇĚĭŌĶĦŅĔŅĶŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĮĶŃĽŇĪīŇĳŅıĔŅĶŏĸňŘĵĚœĔƞĭĬıŊŘĬĪňŗĽŌĚȮőėĶĚĔŅĶĵƞŀĵĪňŗȮ2: 
ŏėĶŊŗŀĚľĴŅĵıńĬīŋĔĶĶĴȮMC1R ŐĸŃȮTYR ĽŜŅľĶńĭĭƞĚĝňŘŏŀĔĸńĔļĦƢœĔƞĔĶŃħŌĔħŜŅ,ȮľĬƟŅȮ223-227. ŒĬȮ
8ȮĶŅĵĚŅĬĔŅĶĽńĴĴĬŅįĸĚŅĬĺŇěńĵȮĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ
&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2560 (ĽƞĺĬĪňŗȮ1) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

10 ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ, ĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸ, īĬĝńĵȮĪŃĽŋŒě, ĔńĚĺŅĬȮīŋĶňȮŐĸŃĺŇĝŇĨȮĽĬĸŀĵ,Ȯ034.,ȮĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅœĔƞĲƚŅĭĬıŊŘĬĪňŗĽŌĚȮ&ĶŋƞĬȮF1',ȮľĬƟŅȮ231-235. ŒĬȮ8ȮĶŅĵĚŅĬĔŅĶĽńĴĴĬŅįĸĚŅĬĺŇěńĵȮĴŌĸĬŇīŇ
őėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ
2560 (ĽƞĺĬĪňŗȮ1) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

11 ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ*ȮĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸ*ȮīĬĝńĵȮĪŃĽŋŒě*ȮĔńĚĺŅĬȮīŋĶňȮŐĸŃĺŇĝŇĨȮĽĬĸŀĵ, 2560. ĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅœĔƞŏĭĶĽĶŋƞĬ F3 ĭĬıŊŘĬĪňŗĽŌĚ, ľĬƟŅȮ236-240. ŒĬȮ8ȮĶŅĵĚŅĬĔŅĶĽńĴĴĬŅįĸĚŅĬĺŇěńĵȮĴŌĸĬŇīŇ
őėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ
2560 (ĽƞĺĬĪňŗȮ1) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

12 ĪĻıĸȮĴŌĸĴĦň*ȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ*ȮıŇĝŇĨȮĺńĬĝńĵ*ȮěńĔĶňȮěŇĨěŜŅĬĚȮŐĸŃĮŋĦĦŃĺŋĪĥƢȮĵŃĴŅ,Ȯ2560,ȮőėĶĚĔŅĶ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶěńħĔŅĶĔŅĶĽŊĭıńĬīŋƢŏıŊŗŀĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĪŅĚĔŅĶĽŊĭıńĬīŋƢŒĬĔĶŃĭŊŀĬĴ
ıńĬīŋƢŏĴĞŅĬň,ȮľĬƟŅȮ133-136,ȮŒĬȮ8ȮĶŅĵĚŅĬĔŅĶĽńĴĴĬŅįĸĚŅĬĺŇěńĵȮĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃ
ĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2560 (ĽƞĺĬĪňŗȮ2) 
ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

13 ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ,ȮĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸ*ȮĽĴŅȮŐĔƟĺŏĺňĵĚŏħĝ*ȮīĬĝńĵȮĪŃĽŋŒěȮŐĸŃĺŇĝŇĨȮĽĬĸŀĵ,Ȯ2560. 
ĔŅĶĺŇěńĵŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨœĔƞĔĶŃħŌĔħŜŅĭĬıŊŘĬĪňŗĽŌĚȮőėĶĚĔŅĶĵƞŀĵĪňŗȮ18Ȯ
őėĶĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅĽŌĨĶŀŅľŅĶŐĸŃĶŃĭĭĔŅĶŏĸňŘĵĚœĔƞĔĶŃħŌĔħŜŅĪňŗħňĭĬıŊŘĬĪňŗĽŌĚȮľĬƟŅȮ152-158,Ȯ
ŒĬȮ8ȮĶŅĵĚŅĬĔŅĶĽńĴĴĬŅįĸĚŅĬĺŇěńĵȮĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ
&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2560 (ĽƞĺĬĪňŗȮ2) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

14 ĪĻıĸȮĴŌĸĴĦň, ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ, ĔńĠĠŅĶńĨĬƢȮıĺĔŏěĶŇĠȮŐĸŃĮŋĦĦŃĺŋĥĬƢȮĵŃĴŅ,Ȯ2560. őėĶĚĔŅĶĔŅĶ
ĺŇěńĵŏĝŇĚĭŌĶĦŅĔŅĶŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨĽŋĔĶĭĬıŊŘĬĪňŗĽŌĚȮőėĶĚĔŅĶĵƞŀĵĪňŗȮ1: ĔŅĶ
ėńħŏĸŊŀĔȮĮĶńĭĮĶŋĚıńĬīŋƢĽŋĔĶĸŌĔįĽĴȮŐĸŃĔŅĶĪħĽŀĭĽŌĨĶŀŅľŅĶĪňŗŏľĴŅŃĽĴ,ȮľĬƟŅȮ159-162,ȮŒĬȮ8Ȯ
ĶŅĵĚŅĬĔŅĶĽńĴĴĬŅįĸĚŅĬĺŇěńĵȮĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ
&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2560 (ĽƞĺĬĪňŗȮ2) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

15 ĻŋĳĴŇĨĶȮŏĴęĜŅĵ, ĺĶĶńĔļƢȮľĬƞŀĽňħŅ, ĬńĬĪĬŅȮőĮīŅėŜŅ, ĔĶĺĶĶĦȮĻĶňĚŅĴȮŐĸŃĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ,Ȯ2560. 
ĔŅĶĻŉĔļŅŐĸŃėƟĬľŅŏėĶŊŗŀĚľĴŅĵĪŅĚıńĬīŋĔĶĶĴĽŜŅľĶńĭĭƞĚĝňŘŏŀĔĸńĔļĦƢĕŀĚĽŋĔĶĭĬıŊŘĬĪňŗĽŌĚ,ȮľĬƟŅȮ
163-167. ŒĬȮ8ȮĶŅĵĚŅĬĔŅĶĽńĴĴĬŅįĸĚŅĬĺŇěńĵȮĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃ



47 
 

ıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2560 (ĽƞĺĬĪňŗȮ2) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮ
ŏĝňĵĚŒľĴƞ. 

16 ĺŇĳŅĽŇĶŇȮĽĴĭńĨŇŒľĴƞȮĮĶŃěŇĨĨƢȮŀŋħľĬŋĬȮĺńĝĶŇĬĪĶƢȮėŜŅĴŋĚėŋĦȮĽŋıĶĶļŅȮŀńĔőĕĽŋĺĶĶĦȮŐĸŃȮĽŋĝĬȮĨńŘĚĪĺň
ĺŇıńĥĬƢ,Ȯ2559. ĔŅĶŏĮĶňĵĭŏĪňĵĭĽĴĶĶĩĳŅıĔŅĶįĸŇĨŐĸŃėŋĦĳŅıœĕƞĕŀĚœĔƞœĕƞĪŅĚĔŅĶėƟŅĽŅĴĽŅĵ
ıńĬīŋƢĪňŗĬŇĵĴŏĸňŘĵĚŒĬĮĶŃŏĪĻœĪĵ,ȮŐĔƞĬŏĔļĨĶ, 44 (ĜĭńĭıŇŏĻļȮ2): 154-162.  

17 ĪĻıĸȮĴŌĸĴĦň*ȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ*ȮĔńĠĠŅĶńĨĬƢȮıĺĔŏěĶŇĠȮŐĸŃŀŅĬńĬĪƢȮŀŃĳŇĺńĬ,Ȯ2559,ȮĔŅĶėńħŏĸŊŀĔȮ
ĮĶńĭĮĶŋĚıńĬīŋƢĽŋĔĶȮŐĸŃĔŅĶĪħĽŀĭĽŌĨĶŀŅľŅĶĪňŗŏľĴŅŃĽĴ,ȮľĬƟŅȮ198-202,ȮŒĬȮ8ȮĶŅĵĚŅĬ
įĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ', 
ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2559 &ĽƞĺĬĪňŗȮ1) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

18 ĪĻıĸȮĴŌĸĴĦň*ȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ*ȮěńĔĶňȮěŇĨěŜŅĬĚ*ȮĮŋĦĦŃĺŋĪĥƢȮĵŃĴŅȮŐĸŃıŇĝŇĨȮĺńĬĝńĵ,Ȯ2559,ȮŀńĨĶŅĔŅĶ
ĨńŘĚĪƟŀĚĕŀĚĔĶŃĭŊŀĬĴıńĬīŋƢŏĴĞŅĬňŒĬĻŌĬĵƢıńĥĬŅőėĶĚĔŅĶľĸĺĚŐĴƞĪŅŏľĬŊŀľĸńĚĶńĔļŅħƟĺĵőĮĶŐĔĶĴ
ŁŀĶƢőĴĬŏıŊŗŀŏľĬňŗĵĺĬŜŅĔŅĶŏĮƦĬĽńħŐĸŃĨĔœĕƞ,ȮľĬƟŅȮ212-215,ȮŒĬȮ8ȮĶŅĵĚŅĬįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇ
őėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ
2559 &ĽƞĺĬĪňŗȮ1) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

19 ĮĢŇĺńĨŇȮįŅĵĪŀĚ*ȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ*ȮĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸ*ȮĻŋĳĴŇĨĶȮŏĴęĜŅĵȮŐĸŃĺŇĝŇĨȮĽĬĸŀĵ,Ȯ2559,Ȯ
ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĽŌĨĶŀŅľŅĶĽŜŅľĶńĭœĔƞĔĶŃħŌĔħŜŅŐĸŃĶŃĭĭĔŅĶįĸŇĨĸŌĔœĔƞŐĸŃĔŅĶŏĸňŘĵĚĕŋĬĪňŗ
ŏľĴŅŃĽĴĔńĭıŊŘĬĪňŗĽŌĚ,ȮľĬƟŅȮ228-233,ȮŒĬȮ8ȮĶŅĵĚŅĬįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃ
ĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2559 &ĽƞĺĬĪňŗȮ1) 
ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

20 ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ, īĬĝńĵȮĪŃĽŋŒě, ĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸȮŐĸŃĺŇĝŇĨȮĽĬĸŀĵ,Ȯ2559. ĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅĔŅĶŏĸňŘĵĚœĔƞĲƚŅŏıŊŗŀĽĶƟŅĚĶŅĵœħƟŐĔƞĝŋĴĝĬĭĬıŊŘĬĪňŗĽŌĚȮ&ĮƖĪňŗȮ2). ľĬƟŅȮ234-239. ŒĬȮ8ȮĶŅĵĚŅĬ
įĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ', 
ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2559 (ĽƞĺĬĪňŗȮ1) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

21 ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ, ĶńĨĬŅȮŀŋĨėŜŅ, ĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸȮŐĸŃĺŇĝŇĨȮĽĬĸŀĵ,Ȯ2559. ĶŃħńĭőĮĶĨňĬŐĸŃ
ıĸńĚĚŅĬŒĝƟĮĶŃőĵĝĬƢĪňŗŏľĴŅŃĽĴŒĬĽŌĨĶŀŅľŅĶœĔƞŏĭĶĽĝƞĺĚŀŅĵŋȮ11-13ȮĽńĮħŅľƢ,ȮľĬƟŅȮ240-245. 
ŒĬȮ8ȮĶŅĵĚŅĬįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ
&ŀĚėƢĔŅĶĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2559 (ĽƞĺĬĪňŗȮ1) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

22 ĻŋĳĴŇĨĶȮŏĴęĜŅĵ, ĬńĬĪĬŅȮőĮīŅėŜŅ, ĺĶĶńĔļƢȮľĬƞŀĽňħŅ, ĔĶĺĶĶĦȮĻĶňĚŅĴȮŐĸŃĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ,Ȯ2559. 
ŏėĶŊŗŀĚľĴŅĵőĴŏĸĔŋĸȮMC1R ŐĸŃȮPMEL17 ĽŜŅľĶńĭĭƞĚĝňŘĸńĔļĦŃœĔƞĔĶŃħŌĔħŜŅ,ȮľĬƟŅȮ185-188. ŒĬȮ
8ȮĶŅĵĚŅĬįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬŐĸŃĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶ
ĴľŅĝĬ', ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮ2559 (ĽƞĺĬĪňŗȮ2) ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

23 ıŇŏĝļģƢȮěńĬĪĶƢŏĮƦĚ ĮĶŃěŇĨĨƢȮŀŋħľĬŋĬ ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ ŐĸŃĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸ. 2558. ėŋĦėƞŅĪŅĚ
ŀŅľŅĶŐĸŃĔŅĶŒĝƟİŋƙĬĕƟŅĺőıħěŅĔĔŅĶĽňĕƟŅĺőıħŒĬŀŅľŅĶŏĮƦħœĕƞ. ĺ,ȮĽńĨĺĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵ, 
2(1): 1-13. 
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24 ĦńģĔŅĬĨƢȮĴĦňĪŀĚȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢȮĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸȮŐĸŃıŇĝŇĨȮĽĬĸŀĵ,Ȯ0336, įĸįĸŇĨœĕƞŐĸŃ
ĽĴĶĶĩĳŅıĔŅĶĽŊĭıńĬīŋƢĕŀĚœĔƞĔĶŃħŌĔħŜŅőėĶĚĔŅĶľĸĺĚıƞŀŐĴƞıńĬīŋƢĶŋƞĬȮP.. ĺ,ȮĽńĨĺĻŅĽĨĶƢŐľƞĚ
ĮĶŃŏĪĻœĪĵ, 2(1): 28-38.  

25 ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢȮĝĵŅĦƢȮœĝĵĮĶŃĽıȮĦńģĔŅĬĨƢȮĴĦňĪŀĚ ĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸ ĻŋĳķĔļƢȮĬŅėĔŇĨŏĻĶļģ 
ŐĸŃĺŇĝŇĨȮĽĬĸŀĵ. 2558. ĶŃĭĭĔŅĶįĸŇĨœĕƞœĔƞŀŇĬĪĶňĵƢŒĬŐĮĸĚĮĸŌĔįńĔŀŇĬĪĶňĵƢľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ. 
ŒĬȮ8ȮįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ'Ȯ
ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0358Ȯ&ĽƞĺĬĪňŗȮ1),ȮľĬƟŅȮ176-180*ȮŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ, 

26 ĦńģĔŅĬĨƢȮĴĦňĪŀĚ ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢȮĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸȮŐĸŃĺŇĝŇĨȮĽĬĸŀĵ. 2558. ĽŌĨĶŀŅľŅĶĪňŗ
ŏľĴŅŃĽĴĽŜŅľĶńĭœĔƞĔĶŃħŌĔħŜŅĭĬıŊŘĬĪňŗĽŌĚ. ŒĬȮ8ȮįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃ
ĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0358Ȯ&ĽƞĺĬĪňŗȮ1),Ȯ
ľĬƟŅ 181-185*ȮŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ, 

27 ĺŇœĸıĶȮĪńĦĤŃĶńĔļƢ ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢȮĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸ ŐĸŃĺŇĝŇĨȮĽĬĸŀĵ. 2558. ĔŅĶėńħŏĸŊŀĔŐĸŃ
ĮĶńĭĮĶŋĚıńĬīŋƢœĔƞŏĭĶĽŏıŊŗŀŏĮƦĬĶŅĵœħƟŐĔƞŏĔļĨĶĔĶĭĬıŊŘĬĪňŗĽŌĚ. ŒĬȮ8ȮįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶ
ľĸĺĚȮŐĸŃĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0358Ȯ
&ĽƞĺĬĪňŗȮ1),ȮľĬƟŅȮ186-191*ȮŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ, 

28 ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢȮĺŇĳŅĽŇĶŇȮĽĴĭńĨŇŒľĴƞ ĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸȮ ŐĸŃĺŇĝŇĨȮĽĬĸŀĵ. 2558. ĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅœĔƞĲƚŅŏıŊŗŀĽĶƟŅĚĶŅĵœħƟŐĔƞĝŋĴĝĬĭĬıŊŘĬĪňŗĽŌĚ. ŒĬȮ8ȮįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃ
ĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0358 (ĽƞĺĬĪňŗȮ2),Ȯ
ľĬƟŅȮ126-131*ȮŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ, 

29 ĻŋĳĴŇĨĶȮŏĴęĜŅĵ ĬńĬĪĬŅȮőĮīŅėŜŅȮĔĶĺĶĶĦȮĻĶňĚŅĴȮŐĸŃĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ. 2558. őėĶĚĔŅĶĻŉĔļŅ
ŏėĶŊŗŀĚľĴŅĵĪŅĚıńĬīŋĔĶĶĴĽŜŅľĶńĭĭƞĚĝňŘŏŀĔĸńĔļĦƢœĔƞĔĶŃħŌĔħŜŅ. ŒĬȮ8ȮįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇ
őėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ
0358 (ĽƞĺĬĪňŗȮ2),ȮľĬƟŅȮ113-116*ȮŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

30 ĪĻıĸȮĴŌĸĴĦňȮĔńĠĠŅĶńĨĬƢȮıĺĔŏěĶŇĠȮĦńģĔŅĬĨƢȮĴĦňĪŀĚȮŐĸŃĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ. 2558. ĔŅĶĺŇěńĵŏĝŇĚ
ĭŌĶĦŅĔŅĶŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĮĶŃĽŇĪīŇĳŅıĔŅĶįŇĨĽŋĔĶĭĬıŊŘĬĪňŗĽŌĚ. ŒĬȮ8ȮįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶ
ľĸĺĚȮŐĸŃĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0358 
(ĽƞĺĬĪňŗȮ2),ȮľĬƟŅȮ117-122*ȮŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. 

31 ĔĶĺĶĶĦȮĻĶňĚŅĴ ĻŋĳĴŇĨĶȮŏĴęĜŅĵȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢȮĮĶŃĳŅĽȮĴľŇĬĝńĵȮĽńĠĝńĵȮěĨŋĶĽŇĪīŅȮŐĸŃĺĶĶĦıĶȮ
ĪŃıŇĚėƢŐĔ. 2558. őėĶĚĔŅĶıńĥĬŅĽŅĵıńĬīŋƢĽŋĔĶĪňŗŏľĴŅŃĽĴĳŅĵŒĨƟŏĚŊŗŀĬœĕĽĳŅıĔŅĶŏĸňŘĵĚĭĬıŊŘĬĪňŗ
ĽŌĚ. ŒĬȮ8ȮįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ&ŀĚėƢĔŅĶ
ĴľŅĝĬ'ȮĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ0358 (ĽƞĺĬĪňŗȮ2),ȮľĬƟŅȮ123-125*ȮŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮ
ŏĝňĵĚŒľĴƞ. 

32 ĔńĠĠŅĶńĨĬƢȮıĺĔŏěĶŇĠȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢȮŐĸŃĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸ,Ȯ2557. ŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňȮ
ĮĶŇĴŅĦĽŅĶĵńĭĵńŘĚĪĶŇĮĞŇĬȮŐĸŃĽŅĶĲŀĶƢĭŀĸŏŀĽŏĪŀĶƢĕŀĚĔŅĔĽĭŌƞħŜŅĪňŗįƞŅĬĔŅĶĸħĽŅĶıŇļ,Ȯĺ,ȮĽńĨĺ
ĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵ*Ȯ1Ȯ&ĜĭńĭıŇŏĻļȮ1'8Ȯ29-12. 
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33 ĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢȮĭŋĠĸƟŀĴȮĝňĺŃŀŇĽĶŃĔŋĸȮŐĸŃȮĻŋĳķĔļƢȮĬŅėĔŇĨŏĻĶļģƢ,Ȯ2557. ĔŅĶıńĥĬŅĔŅĶįĸŇĨĮĻŋ
ĽńĨĺƢŐĸŃĔƠŅĞĝňĺĳŅıĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚ,Ȯĺ,ȮĽńĨĺĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵ*Ȯ1Ȯ&ĜĭńĭıŇŏĻļȮ2'8Ȯ
13-22. 

34  
0'ȮĶĻ,ȮħĶ,ĻŋĳĴŇĨĶȮȮŏĴęĜŅĵ 
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ĔĶŃŏıŅŃľĴńĔĕŀĚőėĕŅĺĸŜŅıŌĬ. ĺ. ĽńĨĺĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵ. 1(ıŇŏĻļ): 363-367. 

 
7'ȮįĻ,ȮħĶ,ȮĦńģıĸȮȮěĚĔĽŇĔŇěȮ 
7,/'ȮĚŅĬĺŇěńĵ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 

1 Moonmanee, T,, CȮ,Manraen, PȮ,Yama, KȮ,Sringarm, NȮ,Chongkasikit, and SȮ,
Yammuen+artȮ,2016Ȯ,Effects of presence of corpus luteum at the beginning 
of synchronization of ovulation on ovulation rate and luteal characteristics 
in dairy cattleȮ,AgricȮ,JȮ,32 : 71-80. 
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3 ıňĶĵŅȮıŇĬŇěĴĬĨĶň*ȮěŇĶĺńĥĬƢȮıńĽĶŃȮŐĸŃĦńģıĸȮěĚĔĽŇĔŇě, 2559,ȮĽľĽńĴıńĬīƢĶŃľĺƞŅĚĸńĔļĦŃĮĶŅĔĢ
ŐĸŃĽľĽńĴıńĬīƢĶŃľĺƞŅĚėŋĦėƞŅĔŅĶįĽĴıńĬīŋƢĕŀĚĸńĔļĦŃĮĶŇĴŅĦĬŘŜŅĬĴĕŀĚĮĶŃĝŅĔĶőėĬĴ
ŒĬěńĚľĺńħŏĝňĵĚŒľĴƞŐĸŃĸŜŅıŌĬ,Ȯĺ,ȮŐĔƞĬŏĔļĨĶ,Ȯ44 &ĜĭńĭıŇŏĻļȮ1'8Ȯ437-441, 

2 ĻĶŅĺŋīȮľĴńŗĬĩĬŀĴ*ȮŏĽŅĺĸńĔļĦƢȮŐĵƟĴľĴŊŗĬŀŅěȮŐĸŃĦńģıĸȮȮěĚĔĽŇĔŇě, 2559,ȮėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĸńĔļĦŃĶŌĮĶƞŅĚĕŀĚőėĬĴŒĬěńĚľĺńħŏĝňĵĚŒľĴƞŐĸŃĸŜŅıŌĬ,Ȯĺ,ȮŐĔƞĬŏĔļĨĶ,Ȯ&44 Ĝĭńĭ
ıŇŏĻļȮ1'8Ȯ7-12, 

3 ĶĴĦňĠŅȮŏıŖĚŏĮƕƨĬ*ȮěŇĶĺńĥĬƢȮıńĽĶŃȮŐĸŃĦńģıĸȮěĚĔĽŇĔŇě, 2559,ȮŀńĨĶŅıńĬīŋĔĶĶĴŐĸŃĮƤěěńĵĕŀĚ
ĽŇŗĚŐĺħĸƟŀĴĪňŗĴňŀŇĪīŇıĸĨƞŀěŜŅĬĺĬĺńĬĪƟŀĚĺƞŅĚĕŀĚĮĶŃĝŅĔĶőėĬĴŒĬěńĚľĺńħŏĝňĵĚŒľĴƞŐĸŃ
ĸŜŅıŌĬ,Ȯĺ,ȮŐĔƞĬŏĔļĨĶ,Ȯ&44 ĜĭńĭıŇŏĻļȮ1'8Ȯ471-476, 

  
 

8'ȮįĻ,ħĶ,ŏĔĻŇĬňȮȮŏĔĨŋıĵńėęƢ 
8.1)  ĚŅĬĺŇěńĵ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 

1 Yang, B,, LȮ,Cui, MȮ,Perez-Enciso, AȮ,Traspov, R,P,M,AȮ,Crooijmans, NȮ,Zinovieva, L,BȮ,
Schook, AȮ,Archibald, KȮ,Gatphayak, CȮ,Knorr, AȮ,Triantafyllidis, PȮ,Alexandri, 
GȮ,Semiadi, OȮ,Hanotte, DȮ,Dias, PȮ,Bmtȕ*ȮNȮ,Uimari, LȮ,Iacolina, MȮ,Scandura, 
M,A,MȮ,Groenen, LȮ,Huang and HȮ,MegensȮ,2017, Genome+wide SNP data 
unveils the globalization of domesticated pigs,  Genet Sel EvolȮ,49871, 

 
ĶŃħńĭĝŅĨŇ 

2 Tayyamath K,, Seel+audom M,, Tapingkae W,, Langholz H,+J,, Krongpong LȮ ,and 
Gatphayak K, 2017Ȯ,Effects of Fish Protein Hydrolysate Supplementation on 
Chemical Composition and Meat Quality of Asian Red+tail Catfish 'Hemibagrus 
wyckioidesȮ,&The 55th Kasetsart University Annual ConferenceȮ,January 31th+Ȯ
February 3rd 2017Ȯ,Bangkok, 

3 ĭŋĠĸŘŜŅȮĽŇĚľƢĮĸŅȮŐĸŃŏĔĻŇĬňȮŏĔĨŋıĵńėęƢ, 2557,ȮĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨĮĸŅĔħėńĚĶŃĵŃĶŋƞĬőħĵŒĝƟĬŘŜŅ
ľĴŋĬŏĺňĵĬŒĬĶŃĭĭőĶĚŏĶŊŀĬĮƕħ,Ȯĺ,ȮĽńĨĺĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵ,Ȯ1 &2'8Ȯ46-57, 

 
9) įĻ,ħĶ,ĺĶĶĦıĶȮȮĪŃıŇĚėƢŐĔ 
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2 Tapingkae, W., S. Pakdee, M. Yachai, and W. Visessanguan. 2016. Isolation and 
characterization of lipase producing bacteria for potential application in 
piglet feed. Anim. Nutr. Feed Techn. 16: 83-95. 

3 Tapingkae, W., P. Yindee, and T. Moonmanee. 2016. Effect of dietary red yeast 
(Sporidiobolus pararoseus) supplementation on small intestinal 
histomorphometry of laying hens. J. Anim. Plant Sci. 26(4):909-915 

4 Doan, H.V., W. Tapingkae, T. Moonmanee, and A. Seepai. 2016. Effects of low molecular 
sodium alginate on growth performance, immunity, and disease resistance of 
tilapia, Oreochromis niloticus. Fish Shellfish Immunol. 55: 186-194. 

5 Doan, H.V., S. H. Hoseinifar, W. Tapingkae, S. Tongsiri, and P. Khamtavee. 2016. 
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7 Doan, H.V., W.Tapingkae, T. Moonmanee, and A. Seepai. 2016. Effects of low molecular 
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ŒĬœĔƞĸŌĔįĽĴıŊŘĬŏĴŊŀĚ,ȮĺŅĶĽŅĶŏĔļĨĶȮ32&1'8Ȯ111-117, 

2 ĶŋƞĚĔŅĬĨƢȮĔĸƟŅľŅĠ, ĴĬĨĶňȮĮƤĠĠŅĪŀĚȮŐĸŃȮĕńĬĝńĵȮħńŘĬŏĴę,Ȯ2559,ȮĔŅĶĵƞŀĵœħƟŐĭĭȮin vitro ĕŀĚ
ĞńĚĕƟŅĺőıħħƟĺĵŏŀĬœĞĴƢěŅĔĪŅĚŏħŇĬŀŅľŅĶĕŀĚĮĸŅĬŇĸŐĸŃŏŀĬœĞĴƢŏĞĸĸŌŏĸĽěŅĔŏĝŊŘŀ
ĶŅȮTrichoderma viride,ȮŐĔƞĬŏĔļĨĶȮ44 ĜĭńĭıŇŏĻļȮ1825598Ȯ630-635, 

 
//'ȮįĻ,ħĶ,ĪĻıĸȮȮĴŌĸĴĦň 
11.1) ĚŅĬĺŇěńĵ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 

1 Yama, P., T. Moonmanee, M. Osathanunkul, J. Jitjumnong and W. Karaphuak. 2018. 
Locational relationship between corpus luteum and ovulatory follicle on 
ovaries alters follicular dynamics and progesterone concentrations of Thai 
indigenous beef cows exhibiting two follicular waves. Anim. Prod. Sci.  
59(12) :2161-2168 

2 Moonmanee, T., S. Yammuen-art, S. Mekchay and C. Navanukraw. 2018. Ovulation 
rate, metabolite and hormonal profiles of ewes in low body condition 
stimulated with high-energy diet during the late-luteal phase of the estrous 
cycle. Anim. Plant Sci. 28: 669-678. 

3 Moonmanee, T., C. Navanukraw, P. Yama and J. Jitjumnong. 2018. Uterine artery 
flow velocity waveform, arterial flow indices, follicular dynamics, and sex 
hormones during preovulatory period in synchronized ovulatory cycle of 
Bos indicus beef cows. Reprod. Biol. 18: 99ů108. 

4 Moonmanee, T., S. Tangtaweewipat, J. Jitjumnong and P. Yama. 2017. Return to 



62 
 

fertility in postpartum Mehsana buffaloes after therapeutic approach for 
large ovarian cysts and inactive ovaries using a short-term progestin-based 
regime under highland field conditions in Thailand. BuffaloBull. 36: 69-75. 

5 Tapingkae, W., P. Yindee and T. Moonmanee. 2016. Effect of dietary red yeast 
(Sporidiobolus pararoseus) supplementation on small intestinal 
histomorphometry of laying hens. J. Anim. Plant Sci. 26: 909-915. 

6 Doan, H.V., W. Tapingkae, T. Moonmanee, and A. Seepai. 2016. Effects of low 
molecular weight sodium alginate on growth performance, immunity, and 
disease resistance of tilapia, Oreochromis niloticus. Fish Shellfish Immunol. 
55: 186-194. 

7 Moonmanee, T., and S. Yammuen-art. 2015. Relationships among feed intake, 
blood metabolites, follicle size and progesterone concentration in ewes 
exhibiting or not exhibiting estrus after estrous synchronization in the 
tropics. Agri. and Agric. Sci. Procedia. 5:151-158. 

8 Moonmanee, T,, SȮ,Yammuen+art, MȮ,Seel+audom, and YȮ,SrivichaiȮ,2015ȮȮ,Effect of 
feeding Longan Dimocarpus longan lesidue before estrus synchronization 
on reproductive performance in ewesȮ,World JȮ,AgricȮ,ResȮ,3Ȯ8113+118, 

9 Navanukraw, C., J. Thammasiri, T. Moonmanee, and J. Natthakornkul. 2014. 
Expression of vascular endothelial growth factor and hypoxia-inducible 
factor-1 alpha during the periovulatory period in goats. Turkish J. Vet. Anim. 
Sci. 38: 699-706. 

10 Jitjumnong, J., T. Moonmanee, P. Yama and W. Karaphuak. 2017. Changes in 
follicular dynamics and hormonal concentrations following administration 
mdȮnpcel_lrȮk_pcŲqȮqcpskȮeml_bmrpmnglȮglȮ_bbgrgmlȮrmȮ5-day progesterone-
based synchronisation protocol in Thai native beef cows (Bos indicus). In: 
The 6th International Conference on Sustainable Animal Agriculture for 
Developing Countries (SAADC 2017), Batu City, Indonesia.  

11 Yama, P., T. Moonmanee, M. Osathanunkul, J. Jitjumnong and W. Karaphuak. 2017. 
Differences in locational relationship between corpus luteum and ovulatory 
follicle changes on follicular dynamics and progesterone concentrations of 
Thai indigenous cows (Bos indicus) exhibiting 2 follicular waves. In: The 6th 
International Conference on Sustainable Animal Agriculture for Developing 
Countries (SAADC 2017), Batu City, Indonesia.  

12 Moonmanee, T. and K. Sringarm. 2015. Effect of follicle size at the initiating of the 
ovulation-synchronisation protocol on ovulatory and oestrous responses in 



63 
 

dairy heifers. In: The 5th International Conference on Sustainable 
Animal Agricultural for Developing Countries (SAADC 2015), Chonburi, 
Thailand.  

13 Moonmanee, T., C. Manraen, P. Yama, K. Sringarm, N. Chongkasikit and S. 
Yammuen-art. 2015. The influence of the corpus luteum on ovulation rate 
and luteal characteristics during ovulation synchronization protocol in dairy 
cattle. In: The 5th Asian Conference on Green Technology in Agriculture, 
Chiang Mai, Thailand.  

14 Moonmanee, T. and S. Yammuen-art. 2015. Relationships among feed intake, 
blood metabolites, follicle size and progesterone concentration in ewes 
exhibiting or not exhibiting estrus after estrous synchronization in the 
tropics. In: 1st International Conference on Asian Highland Natural 
Resources Management (AsiaHiLand) and 2nd IDRC-SEARCA Upland 
Fellowship and Conference, Chiang Mai, Thailand. 

15 Jitjumnong, J., T. Moonmanee, P. Yama and W. Karaphuak. 2017. Changes in 
follicular dynamics and hormonal concentrations following administration 
mdȮnpcel_lrȮk_pcŲqȮqcpskȮemladotropin in addition to 7-day progesterone-
based synchronisation protocol in Thai native beef cows (Bos indicus). In: 
The 6th International Conference on Sustainable Animal Agriculture for 
Developing Countries (SAADC 2017), Batu City, Indonesia.  

16 Yama, P., T. Moonmanee, M. Osathanunkul, J. Jitjumnong and W. Karaphuak. 2017. 
Differences in locational relationship between corpus luteum and ovulatory 
follicle changes on follicular dynamics and progesterone concentrations of 
Thai indigenous cows (Bos indicus) exhibiting 2 follicular waves. In: The 6th 
International Conference on Sustainable Animal Agriculture for Developing 
Countries (SAADC 2017), Batu City, Indonesia.  

17 Moonmanee, T. and K. Sringarm. 2015. Effect of follicle size at the initiating of the 
ovulation-synchronisation protocol on ovulatory and oestrous responses in 
dairy heifers. In: The 5th International Conference on Sustainable Animal 
Agricultural for Developing Countries (SAADC 2015), Chonburi, Thailand.  

18 Moonmanee, T., C. Manraen, P. Yama, K. Sringarm, N. Chongkasikit and S. 
Yammuen-art. 2015. The influence of the corpus luteum on ovulation rate 
and luteal characteristics during ovulation synchronization protocol in dairy 
cattle. In: The 5th Asian Conference on Green Technology in Agriculture, 
Chiang Mai, Thailand.  



64 
 

19 Moonmanee, T. and S. Yammuen-art. 2015. Relationships among feed intake, 
blood metabolites, follicle size and progesterone concentration in ewes 
exhibiting or not exhibiting estrus after estrous synchronization in the 
tropics. In: 1st International Conference on Asian Highland Natural 
Resources Management (AsiaHiLand) and 2nd IDRC-SEARCA Upland 
Fellowship and Conference, Chiang Mai, Thailand. 

 
ĶŃħńĭĝŅĨŇ 
0. ĮŋĦĦŃĺŋĪĥƢ ĵŃĴŅ, ĪĻıĸ ĴŌĸĴĦň, ĴńĽĸŇĬ őŀĽĩŅĬńĬĨƢĔŋĸ, ěńĔĶň ěŇĨěŜŅĬĚėƢ ŐĸŃĺĝŇĶŃ         ĔŅ

ĶŃıĺĔ. 2560. ĔŅĶŏěĶŇĠŏĨŇĭőĨĪňŗŐĨĔĨƞŅĚĔńĬĕŀĚĔĶŃŏĮŅŃœĕƞĪňŗĴňĕĬŅħŒľĠƞĶŃľĺƞŅĚőėĕŅĺ
ĸŜŅıŌĬĪňŗŐĽħĚėĸŊŗĬĔĶŃŏĮŅŃœĕƞĭĬĶńĚœĕƞ Őĭĭ 2 ľĶŊŀ 3 ėĸŊŗĬ ŒĬĺĚĶŀĭĔŅĶŏľĬňŗĵĺĬŅĔŅĶĨĔ
œĕƞ. ĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶ. 48: 278-284. 

21 ěńĔĶň ěŇĨěŜŅĬĚėƢ,ȮĪĻıĸ ĴŌĸĴĦň*ȮœıĺĶĶĦ ĽŋħĺĶĶėƢ*ȮĺĶĺŇĪĵƢ ĴĦňıŇĪńĔļƢĽńĬĨŇ*ȮĮŋĦĦŃĺŋĪĥƢ    ĵŃ
ĴŅ* ŀĶĦň ĻĶňĬĺĸ*ȮĺĻŇĬ ĻĶňĶńĨĬĻŅĽĨĶƢ ŐĸŃĺŇĳŅĺň īĶĶĴĺŇĪĵŅĔŋĸ. 2560. ėĺŅĴŐĨĔĨƞŅĚ
ĪŅĚĽńĦģŅĬĺŇĪĵŅŐĸŃĶŃħńĭŁŀĶƢőĴĬĶŃľĺƞŅĚĲŀĸĸŇŏėŇĸĮĔĨŇĪňŗĴňĕĬŅħŒľĠƞĪňŗĽŋħŐĸŃĲŀĸĸŇ
ŏėŇĸĪňŗŏĮƦĬĩŋĚĬŘŜŅĭĬĶńĚœĕƞŒĬőėĬĴ. ĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶ. 48: 285-291. 

22 őĽĳŅĶńĔļƢȮŏĕĴĶŅĝ, ĻŇĺńĝȮĽńĚĕƢĻĶňĪĺĚļƢ, ĪĻıĸȮĴŌĸĴĦň, īĺńĝĝńĵȮŐĩĺĩŅĪŅ, ĔĶŀĚŐĔƟĺȮĭĶŇĽŋĪīŇś
ĽĺńĽħŇśȮŐĸŃŏĽŅĺĸńĔļĦƢȮŐĵƟĴľĴŊŗĬŀŅě,Ȯ034.,ȮEffect of beta-carotene 
supplementation in diet on plasma beta-carotene concentration and 
oxidative enzyme activities in dairy heifersȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶ.Ȯ48&ıŇŏĻļ 
2'8 133-140, 

23 Bouasavanh, B., T. Moonmanee, and S. Yammuen-art. 2016. Performance, follicle 
diameter, response to estrous synchronization, and productivity of Lao-
native goats that received addition of paper mulberry (Broussonetia 
papyrifera) leaf-based diets with concentrate. Thammasat Int. J. Sci. Tech. 
21: 1-14. 

24 Moonmanee, T., C. Manraen, P. Yama, K. Sringarm, N. Chongkasikit, and S. 
Yammuen-art. 2016. Effects of presence of corpus luteum at the beginning 
of synchronization of ovulation on ovulation rate and luteal characteristics 
in dairy cattle. Agric. Journal. 32: 71-80. 

25 Bouasavanh, B., S. Yammuen-art, and T. Moonmanee. 2559. Effects of 
concentrate supplementation levels with fresh paper mulberry leaves 
(Broussonetia papyrifera) on growth performance and digestibility of local 
female goats in Lao PDR.       ŐĔƞĬŏĔļĨĶȮ44 (ıŇŏĻļȮ2): 68-76. 

26 ėńĪĶňĵŅȮŏĨơěƠŃ*ȮŏĽŅĺĸńĔļĦƢȮŐĵƟĴľĴŊŗĬŀŅě*ȮĻŇĺńĝȮĽńĚĕƢĻĶňĪĺĚļƢȮŐĸŃĪĻıĸȮĴŌĸĴĦň,Ȯ2559,ȮįĸĕŀĚ



65 
 

ĔŅĶŏĽĶŇĴȮLactobacillus plantarum BCC 65951ŒĬľĠƟŅŏĬŏĮƖĵĶƢĮŅĔĝƞŀĚȮ1 ľĴńĔĨƞŀėƞŅ
ŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňŐĸŃĔŅĶĵƞŀĵĽĸŅĵŒĬĔĶŃŏıŅŃĶŌŏĴĬĕŀĚőėŏĬŊŘŀıŊŘĬŏĴŊŀĚ,ȮĺŅĶĽŅĶŐĔƞĬ
ŏĔļĨĶ,Ȯ44 &ıŇŏĻļȮ2'8Ȯ44-51, 

27 ĳėĺńĨȮĵŇĬħň*ȮĪĻıĸȮĴŌĸĴĦň*ȮĴĚėĸȮĵŃœĝĵ*ȮĮĶŃěŇĨĨƢȮŀŋħľĬŋĬȮŐĸŃĺĶĶĦıĶȮĪŃıŇĚėƢŐĔ. 2559. 
įĸĕŀĚĔŅĶŏĽĶŇĴĵňĽĨƢŐħĚȮ(Sporidiobolus pararoseus) ŒĬŀŅľŅĶĨƞŀĽĴĶĶĩĳŅıĔŅĶ
įĸŇĨȮŐĸŃĽńĦģŅĬĺŇĪĵŅĕŀĚĸŜŅœĽƟŏĸŖĔŒĬœĔƞœĕƞ. ĺŅĶĽŅĶŐĔƞĬŏĔļĨĶ. 44 (ıŇŏĻļȮ2): 182ů
188. 

28 ĴŇĬĨĶŅȮĻňĸŀŋħĴ*ȮĪĻıĸȮĴŌĸĴĦňȮŐĸŃĽŋĶĝńĵȮıŇĔŋĸŐĔƟĺ,Ȯ0335,ȮėƞŅőĸľŇĨĺŇĪĵŅŐĸŃėƞŅĪŅĚŏėĴňŒĬ
ŏĸŊŀħĭŅĚĮĶŃĔŅĶĕŀĚĮĸŅĔħėńĚȮ&Hemibagrus wyckioides'ȮĪňŗŏĸňŘĵĚŒĬĶŃĭĭőĶĚŏĶŊŀĬĮƕħ
ŐĸŃĭƞŀħŇĬ,ȮĺŅĶĽŅĶĽńĨĺĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵ 1&2': 37-45, 

29 Moonmanee, T., C. Navanukraw, P. Pangphairee, S. Uopasai, S. Boonkong, J. 
Thammasiri, V. Khanthusaeng and A. Kraisoon. 2014. Model testing of 
induction of multiple follicular growth and atresia in goats. Chiang Mai Vet. 
J. 11(2): 121-130. 

30 Khanthusaeng, V., C. Navanukraw, T. Moonmanee and J. Thammasiri. 2014. 
Efficiency comparison of first use and re-use synthetic progesterone on 
estrus synchronization and pregnancy rates after natural breeding and 
Timed AI in goats. Chiang Mai Vet. J. 11(1): 31-39. 

31 ĪĻıĸȮĴŌĸĴĦň*ȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ*ȮĔńĠĠŅĶńĨĬƢȮıĺĔŏěĶŇĠȮŐĸŃŀŅĬńĬĪƢȮŀŃĳŇĺńĬ. 2558. ĔŅĶ
ėńħŏĸŊŀĔȮĮĶńĭĮĶŋĚıńĬīŋƢĽŋĔĶȮŐĸŃĔŅĶĪħĽŀĭĽŌĨĶŀŅľŅĶĪňŗŏľĴŅŃĽĴ. ŒĬ: įĸĚŅĬĺŇěńĵĕŀĚ
ĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ(ŀĚėƢĔŅĶĴľŅĝĬ) ĮĶŃěŜŅĮƖ
ĚĭĮĶŃĴŅĦ ı.Ļ. 2559 (ĽƞĺĬĪňŗȮ1). ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. ľĬƟŅ 198-202. 

32 ĪĻıĸȮĴŌĸĴĦň*ȮĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ*ȮĔńĠĠŅĶńĨĬƢȮıĺĔŏěĶŇĠ*ȮěńĔĶňȮěŇĨěŜŅĬĚėƢ*ȮĮŋĦĦŃĺŋĪĥƢȮĵŃĴŅȮ
ŐĸŃıŇĝŇĨȮĺńĬĝńĵ. 2558. ĔŅĶėńħŏĸŊŀĔȮĮĶńĭĮĶŋĚıńĬīŋƢĽŋĔĶȮŐĸŃĔŅĶĪħĽŀĭĻŋĨĶŀŅľŅĶĪňŗ
ŏľĴŅŃĽĴ. ŒĬ: įĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ
(ŀĚėƢĔŅĶĴľŅĝĬ) ĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦ ı.Ļ. 2559 (ĽƞĺĬĪňŗȮ1). ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮ
ŏĝňĵĚŒľĴƞ. ľĬƟŅ 212-215. 

33 ĪĻıĸȮĴŌĸĴĦň*ȮĔńĠĠŅĶńĨĬƢȮıĺĔŏěĶŇĠ*ȮĦńģĔŅĬĨƢȮĴĦňĪŀĚȮŐĸŃĽŋĝĬȮĨńŘĚĪĺňĺŇıńĥĬƢ. 2558. ĔŅĶĺŇěńĵ
ŏĝŇĚĭŌĶĦŅĔŅĶŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĮĶŃĽŇĪīŇĳŅıĔŅĶįŇĨĽŋĔĶĭĬıŊŘĬĪňŗĽŌĚ.ȮŒĬȮ:įĸĚŅĬĺŇěńĵĕŀĚ
ĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚȮŐĸŃĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıŊŘĬĪňŗĽŌĚȮ(ŀĚėƢĔŅĶĴľŅĝĬ) ĮĶŃěŜŅĮƖ
ĚĭĮĶŃĴŅĦı.Ļ. 2558 (ĽƞĺĬĪňŗȮ2). ŀŋĪĵŅĬľĸĺĚĶŅĝıķĔļƢȮŏĝňĵĚŒľĴƞ. ľĬƟŅ 117-122. 

 
 
 
 



66 
 

/0'ȮŀŅěŅĶĵƢȮħĶ,ĺĶĺŇĪĵƢȮȮĴĦňıŇĪńĔļƢĽńĬĨŇ 
12.1) ĚŅĬĺŇěńĵ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 

1 Lerssutthichawal, T,, Maneepitaksanti, W,, and Purivirojkul, W,Ȯ2016,ȮGill 
monogeneans of potentially cultured tilapias and first record of 
CichlidogyrusmbirizeiBukinga et al,, 2012, in Thailand,ȮWalailak J,ȮSci, 
Tech,Ȯ138Ȯ543-553, 

 
ĶŃħńĭĝŅĨŇ 

2 Worananthakij, W., Abdulslam, J., Kumkaew, N., Chuaysuk, P., and 
Maneepitaksanti, W. 2016. Study of parasites in sand goby (Oxyeleotris 
marmorata Bleeker, 1852) from Chachoengsao province, Thailand.ŐĔƞĬ
ŏĔļĨĶȮ44 ĜĭńĭıŇŏĻļȮ2: 797-802. 

3 Worananthakij, W. and Maneepitaksanti, W. 2014. Identification of trichodinids 
(Ciliophora: Trichodinidae) from red tilapia (Oreochromis niloticus x O. 
mossambicus) in Pathumthani Province, Thailand. ŏĝňĵĚŒľĴƞĽńĨĺŐıĪĵĽŅĶȮ
12 (1): 49-55. 

4 Maneepitaksanti, W., Worananthakij, W., Sriwilai, P., and Laoprasert, T. 2014. 
Identification and distribution of gill monogeneans from Nile tilapia and 
red tilapia in Thailand. ŏĝňĵĚŒľĴƞĽńĨĺŐıĪĵĽŅĶ 12 (1): 57-68. 

5 ĳŌĺħĸȮĺńĚŀŇĬĨƠŃȮŐĸŃȮĺĶĺŇĪĵƢȮĴĦňıŇĪńĔļƢĽńĬĨŇ. 2559. ĔŅĶĽŜŅĶĺěĮĶĽŇĨŐĸŃĺńĦőĶėĮĸŅŒĬĮĸŅ
ĔńħěńĚľĺńħŏĝňĵĚŒľĴƞ. ĺ. ĽŅĶŐĔƞĬŏĔļĨĶ. 44 (ĜĭńĭıŇŏĻļȮ2): 826-834. 

6 ĝĺĔĶȮĕŋĬŏĻĶļģƢ*ȮĵŋĺĶňȮŐĔƟĺŏĕňĵĺ*ȮĺńĬĶŃĺňȮŐĽĚŀŅėĴȮŐĸŃĺĶĺŇĪĵƢȮĴĦňıŇĪńĔļƢĽńĬĨŇ. 2559. ŏĝŊŘŀĶŅȮ
ŐĸŃĮĶĽŇĨĪňŗıĭěŅĔĮĸŅľĴŀœĪĵȮěŅĔŀŜŅŏĳŀĽńĬĪĶŅĵȮěńĚľĺńħŏĝňĵĚŒľĴƞ. ĺ. ĽŅĶŐĔƞĬ
ŏĔļĨĶ. 44 (ĜĭńĭıŇŏĻļȮ2): 820-825. 

7 ĮĢŇıńĪīƢȮĕńĨĨŃ*ȮıńĪīĬńĬĪƢȮĻńĔħŅ*ȮĝőĸĭĸȮĺĚĻƢĽĺńĽħŇśȮŐĸŃĺĶĺŇĪĵƢȮĴĦňıŇĪńĔļƢĽńĬĨŇ. 2559. ĔŅĶ
ĽŜŅĶĺěĮĶĽŇĨĕŀĚĮĸŅŒĬŀƞŅĚŏĔŖĭĬŘŜŅȮĨŜŅĭĸŐĴƞŏľňĵŃȮěńĚľĺńħŏĝňĵĚŒľĴƞ. ĺ. ĽŅĶŐĔƞĬ
ŏĔļĨĶ. 44 (ĜĭńĭıŇŏĻļȮ2): 803-810. 

8 ĮƤĠĠŅȮŐĬƞĬŀŋħĶȮŐĸŃȮĺĶĺŇĪĵƢȮĴĦňıŇĪńĔļƢĽńĬĨŇ,Ȯ2557,ȮĔŅĶĽŜŅĶĺěĮĶĽŇĨĔĸŋƞĴŒĝƟŐĽƟŏėĸŊŗŀĬĪňŗŒĬ
ĔĶŃŐĽŏĸŊŀħěŅĔĮĸŅĬŘŜŅěŊħĭŅĚĝĬŇħŒĬŀƞŅĚŏĔŖĭĬŘŜŅľƟĺĵľĸĺĚȮŀŜŅŏĳŀľĬŀĚĺńĺĞŀȮěńĚľĺńħ
ŀŋħĶīŅĬň,Ȯĺ,ĽńĨĺĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵ,1&3'8Ȯ1-6, 

9 ŏěĬĦĶĚėƢȮŀŇĬĪŃĕńĨŇȮĝőĸĭĸȮĺĚĻƢĽĺńĽħŇśȮŐĸŃĺĶĺŇĪĵƢȮĴĦňıŇĪńĔļƢĽńĬĨŇ,Ȯ0335,ȮĔŅĶěńħěŜŅŐĬĔ
ŏĴĨĨŅŏĞŀėŅŏĶňĵĪňŗıĭěŅĔŏľĚŊŀĔĮĸŅŐĮƚĬŐĔƟĺȮŒĬĨŜŅĭĸŐĴƞŏľňĵŃȮŀŜŅŏĳŀŏĴŊŀĚȮěńĚľĺńħ
ŏĝňĵĚŒľĴƞ,Ȯĺ,ĽńĨĺĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵ,Ȯ/Ȯ&1'8ȮȮ/5-03, 

10 ĔŅĬħŅȮėĸŅħĔŀĚȮĪŋĔĕƢȮŐĸŃȮĺĶĺŇĪĵƢȮĴĦňıŇĪńĔļƢĽńĬĨŇ,Ȯ0335,ȮĮĸŇĚŒĽĭĬŏľĚŊŀĔĮĸŅĬŇĸŐħĚěŅĔ
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ĔŅĶŏĸňŘĵĚŒĬĔĶŃĝńĚĭĶŇŏĺĦŏĕŊŗŀĬŐĴƞĚńħĽĴĭŌĶĦƢĝĸȮěńĚľĺńħŏĝňĵĚŒľĴƞ,Ȯĺ,ĽńĨĺĻŅĽĨĶƢŐľƞĚ
ĮĶŃŏĪĻœĪĵ,Ȯ/Ȯ&1'8Ȯ04-10, 

// ĺĶĔķĨȮĺĶĬńĬĪĔŇě*ȮĶĴŇĨŅȮĺĚĻƢĽŅĴň*ȮĸĸŇĨŅȮěŇĬĨĮĶŃĝŅ*ȮĺĶŇĬĪĶȮĺĦŇĝıĶĮĶŃŏĽĶŇģȮŐĸŃĺĶĺŇĪĵƢȮ
ĴĦňıŇĪńĔļƢĽńĬĨŇ. 2559. ĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚȮMyxobolus spp. ĪňŗŐĵĔœħƟěŅĔ
ĮĸŅĬŇĸ. ĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮ8, ĦȮŀŅėŅĶŏĶňĵĬĶĺĴȮĴľŅĺŇĪĵŅĸńĵıŃŏĵŅ, ıŃŏĵŅ, 
30-31 ıķļĳŅėĴȮ2559, 

/0 ŀŋĬŅĶŇĬĪĶƢȮĽŇĪīŇĽŅĶ*ȮĝőĸĭĸȮĺĚĻƢĽĺńĽħŇśȮŐĸŃĺĶĺŇĪĵƢȮĴĦňıŇĪńĔļƢĽńĬĨŇ. 2559. ĮĶĽŇĨĮĸŇĚŒĽĨƞŅĚ
ĩŇŗĬěŅĔŏľĚŊŀĔĕŀĚĮĸŅħŋĔĭŇřĔŀŋĵȮHybrid catfish (Clarias macrocephalus x 
Clarias gariepinus) ŒĬěńĚľĺńħŏĝňĵĚŒľĴƞ. ĺŇĪĵŅĻŅĽĨĶƢĺŇěńĵȮėĶńŘĚĪňŗȮ8, ĦȮŀŅėŅĶŏĶňĵĬ
ĶĺĴȮĴľŅĺŇĪĵŅĸńĵıŃŏĵŅ, ıŃŏĵŅ, 30-31 ıķļĳŅėĴȮ2559,  

/1 ĺĶĺŇĪĵƢȮĴĦňıŇĪńĔļƢĽńĬĨŇ*ȮĪĶĚĪĶńıĵƢȮŀĶŋĦĔĴĸ*ȮŏĔĶňĵĚœĔĶȮĽĴĦŅȮŐĸŃĝőĸĭĸȮĺĚĻƢĽĺńĽħŇś. 2559. 
ĮĶĽŇĨĳŅĵĬŀĔĕŀĚĮĸŅĬŇĸȮŒĬŀƞŅĚŏĔŖĭĬŘŜŅĭƟŅĬħĚȮŀŜŅŏĳŀŀĴĔơŀĵȮěńĚľĺńħŏĝňĵĚŒľĴƞ. 
ıŃŏĵŅĺŇěńĵȮėĶńŘĚĪňŗȮ5.  ĦȮľŀĮĶŃĝŋĴıĶŃĵŅĚŜŅŏĴŊŀĚȮĴľŅĺŇĪĵŅĸńĵıŃŏĵŅ, ıŃŏĵŅ, 28-
29 ĴĔĶŅėĴȮ2559, 356-369. 

/2 ıŇĪńĔļƢœĪĵȮŐěƞĴĪŇĴ*ȮĺńĝĶŇĵŅȮĳŌĶňĺŇőĶěĬƢĔŋĸ*ȮīňĶĺŋĥŇȮŏĸŇĻĽŋĪīŇĝĺŅĸȮŐĸŃĺĶĺŇĪĵƢȮĴĦňıŇĪńĔļƢĽńĬĨŇ. 
2558. ĔŅĶĶŃĭŅħĕŀĚľĬŀĬĽĴŀȮ(Lernaea spp.) ŒĬĮĸŅĬŘŜŅěŊħĭŅĚĝĬŇħěŅĔŐľĸƞĚĬŘŜŅ
īĶĶĴĝŅĨŇĪňŗŀŜŅŏĳŀĭŅĚĽŃıŅĬȮěńĚľĺńħĮĶŃěĺĭėňĶňĕńĬīƢ. ĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ5 
ŀĬŋĔĶĴĺŇīŅĬŐĸŃĞŇĽŏĪĴŅĨŇėĽƢŒĬĮĶŃŏĪĻœĪĵ. ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, ĔĶŋĚŏĪıł, 25-27 ıķļĳŅėĴȮ2558, 230-236. 

 
/1'ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĔĶĺĶĶĦȮȮȮĻĶňĚŅĴ 

 13.1) ĚŅĬĺŇěńĵ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 

1 Moonmanee, T., Manraen, C., Yama., Sringarm, K., Chongkasikit, N., Yammuen-
art, S. 2016. Effect of presence of corpus luteum at the beginning of 
synchronization of ovulation on ovulation rate and luteal 
characteristics in dairy cattle. Agric. J. 32:71-80. 

2 Tiyayon, P., Spreer, W., Wuttisathitthaworn, N., Lammmawut, K., Karaj, S., 
Inthani, K., Sringarm, K., Santasup, C., Muller, J. 2016. Analysis of 
biochar from the difference kinds of feedstock and varying pyrolysis 
temperature: II Analysis of biochar from local kiln. Agric. J. 32:55-61. 

3 Schweikle, J., Spreer, W., Sringarm, K., Karaj, Santasup, C., Muller, J. 2016. 
Analysis of biochar from the difference kinds of feedstock and varying 
pyrolysis temperature: I chemical and microscopic properties. Agric. J. 
32:43-53. 
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4 Chuttong, B., Chanbang, Y., Sringarm, K., Burgett, M. 0./4,ȮEffect of Long term 
storage on stingless bee (Hymenoptera: Apidae: Meliponini) Honey. J. 
Apicult. Res. 54: 441-454. 

5 Chuttong, B., Chanbang, Y., Sringarm, K., Burgette, M. 0./4,ȮPhysicochemical profiles 
of stingless bee (Apidae: Meliponini) honey from South East Asia (Thailand). 
Food Chem. /708/27ů/33, 

6 Ruamrungsri, N., Siengdee, P., Sringarm, K., Chomdej, S., Ongchai, S., 
Nganvongpanit, K. 0./4,In vitro cytotoxic screening of 1/Ȯcrude extracts 
of Thai herbs on a chondrosarcoma cell line and primary chondrocytes 
and apoptotic effects of selected extracts. In Vitro Cell Dev. Biol. 
Anim.52:434-444, 

7 Chaiwang, N., Jaturasitha, S., Sringam, K., Kreuzer. M. 2015. Comparison of the Fatty 
Acid Profiles of the Meat of Crossbreds with 75% Charolais Blood Proportion 
and Thai Indigenous Upland Cattle. CMU. J. Nat. Sci. 14:199-205. 

8 Chaiwang, N., Jaturasitha, S., Sringam, K., Wicke, M., Kreuzer. M. 2015. 
Comparison of the meat quality of Thai indigenous Upland Cattle and 
F2-crossbreds with 75% Charolais blood proportion. J. Appl. Anim. Res. 
43: 196-201. 

9 Punvittayagul, C., Sringarm, K., Chaiyasut, C., Wongpoomchai, R. 2014.Ȯ
Mutagenicity and antimutagenicity of hydrophilic and lipophilic extracts 
of Thai northern purple rice. Asian Pac. J. Cancer Prev. 15:9517-9522. 

10 Ruksiriwanich, W., Sringarm, K., Jantrawut, P. 2014. Stability enhancement of 
celastrus paniculatus seed oil by loading in niosomes. Asian J. Pharm. 
Clin. Res. 7:186-191. 

11 Thummayot, S., Tocharus, C., Pinkaew, D., Viwatpinya, K., Sringarm, K., 
Tocharusb, J. 2014. Neuroprotective effect of purple rice extract and its 
constituent against amyloid beta-induced neuronal cell death in SK-N-
SH cells. Neurotoxicology. 45:149-58. 

13 Souphannavong, C. and Sringarm, K. 2016. Influence of pig breeds on growth 
performance and immunity in pre-weaning period. 7th International 
Conference on Environmental and Rural Development and 3rd Searca 
Conference Phnom Penh, Cambodia Jan 16-17, 2016. 

 
 
 



69 
 

ĶŃħńĭĝŅĨŇ 
14 ĦńģħĬńĵȮĽŋŏĴīŅőĝĨŇıĚĻƢ,ȮĔĶĺĶĶĦȮĻĶňĚŅĴ, ĺňĦńĬȮĭńĦĤŇĨĵƢ ŐĸŃĦńģŅȮőıīŅĳĶĦƢ,Ȯ2560,ȮĔŅĶ

ĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭĕŀĚŐŀĬőĪœĞĵŅĬŇĬŐĸŃėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĔĶĶĴĕŀĚ
ħŀĔĔĸƟĺĵœĴƟĝƟŅĚ,ȮĺŅĶĽŅĶŏĔļĨĶȮ33(3): 311 - 321. 

15 ěńĬĪĶƢĴĦňȮĽŋıĶĶĦĺĚļƢ ŐĸŃȮĔĶĺĶĶĦȮĻĶňĚŅĴ,Ȯ2560,ȮĔŅĶŏĮĶňĵĭŏĪňĵĭėŋĦĳŅıŐĸŃ
ĳŌĴŇėŋƟĴĔńĬĕŀĚĬŘŜŅĬĴŏľĸŊŀĚŐĸŃĬŘŜŅĬĴĕŀĚĽŋĔĶıŊŘĬŏĴŊŀĚœĪĵŐĸŃĸŌĔįĽĴ,ȮĺŅĶĽŅĶ
ŏĔļĨĶȮ33:245 - 256. 

/6 ĔĶĺĶĶĦȮĻĶňĚŅĴ, ĻŋĳĴŇĨĶȮŏĴęĜŅĵ, ĮĶŃĳŅĽȮĴľŇĬĝńĵȮŐĸŃĺĶĶĦıĶȮĪŃıŇĚėƢŐĔ,Ȯ2560,Ȯ
ĔŅĶėńħŏĸŊŀĔȮĮĶńĭĮĶŋĚĽŋĔĶĽŅĵıńĬīŋƢŐĪƟȮ&ĽŅĵıńĬīŋƢıŊŘĬŏĴŊŀĚ'ȮŏıŊŗŀŒľƟŏľĴŅŃĽĴĔńĭ
ĔŅĶŏĸňŘĵĚĭĬıŊŘĬĪňŗĽŌĚ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮįĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚ
ŐĸŃĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅĪňŗĽŌĚȮ&ŀĚėƢĔŅĶĴľŅĝĬ'ȮĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ
2560ȮĦ,ŀŋĪĵŅĬĶŅĝıķĔļƢȮŀ,ŏĴŊŀĚȮě,ŏĝňĵĚŒľĴƞ, 

/7 ĻŋĳĴŇĨĶȮŏĴęĜŅĵ, ĺĶĶńĔļƢȮľĬƞŀĽňħŅ, ĬńĬĪĬŅȮőĮīŅėŜŅ, ĔĶĺĶĶĦȮĻĶňĚŅĴȮŐĸŃĽŋĝĬȮĨńŘĚ
ĪĺňıńĥĬƢ, 2560, ĔŅĶĻŉĔļŅŐĸŃėƟĬľŅŏėĶŊŗŀĚľĴŅĵĪŅĚıńĬīŋĔĶĶĴȮ&DNA 
markers'ȮĽŜŅľĶńĭĭƞĚĝňŘŏŀĔĸńĔļĦƢĕŀĚĽŋĔĶĭĬıŊŘĬĪňŗĽŌĚ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ
įĸĚŅĬĺŇěńĵĕŀĚĴŌĸĬŇīŇőėĶĚĔŅĶľĸĺĚŐĸŃĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅĪňŗĽŌĚȮ&ŀĚėƢĔŅĶ
ĴľŅĝĬ'ȮĮĶŃěŜŅĮƖĚĭĮĶŃĴŅĦȮı,Ļ,Ȯ2560ȮĦ,ŀŋĪĵŅĬĶŅĝıķĔļƢȮŀ,ŏĴŊŀĚȮě,
ŏĝňĵĚŒľĴƞ, 

 
14) Assist. Prof.Dr,  Doan Van Hien 
12.1)  ĚŅĬĺŇěńĵ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
 

1 Doan, H.V., Hoseinifar, S.H., Tapingkae, W., Chitmanat, C., Mekchay, S., 
2017. Effects of Cordyceps militaris spent mushroom substrate on 
mucosal and serum immune parameters, disease resistance and 
growth performance of Nile tilapia, (Oreochromis niloticus). Fish & 
Shellfish Immunology. 67, 78-85. 

0 Hoseinifar Seyed, H., Ahmadi, A., Khalili, M., Raeisi, M., H. V. Doan, Caipang 
Christopher, M., 2017. The study of antioxidant enzymes and 

immuneȤrelated genes expression in common carp (Cyprinus 
carpio) fingerlings fed different prebiotics. Aquaculture Research. 
48, 5447-5454. 

1 Hoseinifar, S.H., Ahmadi, A., Khalili, M., Raeisi, M., H. V. Doan, Caipang, C.M. 
2017. The study of antioxidant enzymes and immune-related 
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genes expression in common carp (Cyprinus carpio) fingerlings fed 
different prebiotics. Aquaculture Research 48(11). 

2 Hoseinifar, S.H., Khodadadian Zou, H., Kolangi Miandare, H., H. V. Doan, 
Romano, N., Dadar, M., 2017. Enrichment of common carp 
(Cyprinus carpio) diet with medlar (Mespilus germanica) leaf 
extract: Effects on skin mucosal immunity and growth 
performance. Fish & Shellfish Immunology. 67, 346-352. 

3 Rufchaei, R., Hoseinifar, S.H., Mirzajani, A., H. V. Doan, 2017. Dietary 
administration of Pontogammarus maeoticus extract affects 
immune responses, stress resistance, feed intake and growth 
performance of caspian roach (Rutilus caspicus) fingerlings. Fish & 
Shellfish Immunology. 63, 196-200. 

4 Safari, R., Hoseinifar, S.H., H. V. Doan, Dadar, M., 2017. The effects of 
dietary Myrtle (Myrtus communis) on skin mucus immune 
parameters and mRNA levels of growth, antioxidant and immune 
related genes in zebrafish (Danio rerio). Fish & Shellfish 
Immunology. 66, 264-269. 

5 Tapingkae, W., Panyachai, K., Yachai, M., H. V. Doan, 2017. Effects of 
dietary red yeast (Sporidiobolus pararoseus) on production 
performance and egg quality of laying hens. Journal of animal 
physiology and animal nutrition. 102, e337-e344. 

6 Doan, H.V., Hoseinifar, S.H., Tapingkae, W., Khamtavee, P., 2017. The 
effects of dietary kefir and low molecular weight sodium alginate 
on serum immune parameters, resistance against Streptococcus 
agalactiae and growth performance in Nile tilapia (Oreochromis 
niloticus). Fish & Shellfish Immunology. 62, 139-146. 

7 Doan, H.V., Hoseinifar, S.H., Dawood, M.A.O., Chitmanat, C., Tayyamath, K., 
2017. Effects of Cordyceps militaris spent mushroom substrate and 
Lactobacillus plantarum on mucosal, serum immunology and 
growth performance of Nile tilapia (Oreochromis niloticus). Fish & 
Shellfish Immunology. 70, 87-94. 

/. Doan, H.V., S. H. Hoseinifar, W. Tapingkae, S. Tongsiri and K. Pimporn. 
2016. Combined administration of low molecular weight sodium 
alginate boosted immunomodulatory, disease resistance and 
growth enhancing effects of Lactobacillus plantarum in Nile tilapia 

http://www.sciencedirect.com/science/article/pii/S1050464816306453
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(Oreochromis niloticus). Fish and Shellfish Immunology, 58 (678-
685). 

// Doan, H.V., Wanaporn, T., Tossapol, M. and Apichart, S. 2016. Effects of 
low molecular weight sodium alginate on growth performance, 
immunity, and disease resistance of tilapia, Oreochromis niloticus. 
Fish and Shellfish Immunology, 55(186-194). 

/0 Doan, H.V., Sompong, D. and Amnuaysilpa, S. 2016.  Effects of eryngii 
mushroom (Pleurotus eryngii) and Lactobacillus plantarum on 
growth performance, immunity, and disease resistance of Pangasius 
catfish (Pangasius bocourti, Sauvage 1880). Fish Physiology and 
Biochemistry, 42(5): 1427-1440. 

/1 Doan, H.V., Sompong, D. and Amnuaysilpa, S. 2016. Effect of Lactobacillus 
plantarum and Jerusalem artichoke (Helianthus tuberosus) on 
growth performance, immunity and disease resistance of Pangasius 
catfish (Pangasius bocourti, Sauvage 1880). Aquaculture Nutrition, 
22(2): 444-456. 
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4. ĽŜŅŏĬŅĽńĠĠŅěƟŅĚȮAssist Prof.Dr.Hien Van DoanȮȮȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
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3, ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞȮȮȮȮ 
/'ľĸńĔĽŌĨĶŐĭĭȮ/,/   ĔĸŋƞĴĽŅĕŅĽńĨĺĻŅĽĨĶƢȮŐĸŃȮĔĸŋƞĴĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,0335' 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ(ı.Ļ.0340' ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĽŃĽĴĨĸŀħľĸńĔĽŌĨĶ 26ȮȮľĬƞĺĵĔŇĨ -ŏľĴŊŀĬŏħŇĴ- ĮĶńĭŒľƟĽŀħėĸƟŀĚĨŅĴĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ ĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ ı.Ļ. 
2559 

Ĕ,ȮȮĺŇĪĵŅĬŇıĬīƢ   26ȮȮľĬƞĺĵĔŇĨ 
 134676ȮȮĺŇĪĵŅĬŇıĬīƢ 26ȮȮľĬƞĺĵĔŇĨ 

Ĕ,ȮȮĮĶŇĠĠŅĬŇıĬīƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ26ȮȮľĬƞĺĵĔŇĨ 
 134676ȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ26ȮȮľĬƞĺĵĔŇĨ 

ĕ,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮ ĕ,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮ  
/) ȮĔŅĶěńħĽńĴĴĬŅȮŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļȮ
ŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ ėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ1 ĳŅėĔŅĶĻŉĔļŅȮ
ŐĸŃĨƟŀĚŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĔŅĶĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅĨĸŀħĶŃĵŃŏĺĸŅĪňŗ
ĻŉĔļŅ 

1) ůȮĬńĔĻŉĔļŅĨƟŀĚĴňĽƞĺĬĶƞĺĴŒĬĔŅĶħŜŅŏĬŇĬĔŅĶěńħŏĽĺĬŅŀĵƞŅĚ
ĬƟŀĵȮ/ȮėĶńŘĚȮȮĬŜŅŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅħŋļġňĬŇıĬīƢĪŋĔĳŅė
ĔŅĶĻŉĔļŅľĸńĚŏĽĬŀőėĶĚĶƞŅĚħŋļĢňĬŇıĬīƢȮŐĸŃĬŜŅŏĽĬŀįĸĚŅĬ
ħŋļġňĬŇıĬīƢĔƞŀĬĔŅĶĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢ Ȯ 
ȮȮȮȮȮ-ȮĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĕŀĚĽŅĕŅĺŇĝŅ
łȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ75 ĕŀĚěŜŅĬĺĬėĶńŘĚĪňŗěńħŒĬŐĨƞĸŃĮƖ
ĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

/,Ȯ-ȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭȮ
ĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ
ŐĸŃĽŅĴŅĶĩĮĶŃŏĴŇĬœħƟ 
-ȮȮŏıŊŗŀŒľƟĴňėĺŅĴĝńħŏěĬŒĬĔŅĶ
ĮĶŃŏĴŇĬŐĸŃŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴň
ėŋĦĳŅıŐĸŃĮĶŃĽŇĪīŇĳŅıĵŇŗĚ
ŏıŇŗĴĕŉŘĬ 

2) ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟ
įĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀ
ĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer 
review)ȮĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢȮȮ
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮȮŏĶŊŗŀĚ őħĵįĸĚŅĬĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĪňŗŏĮƦĬĬŅĬŅĝŅĨŇȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵĨƟŀĚ
ĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ/ȮŏĶŊŗŀĚľĶŊŀȮĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶȮ
ěŜŅĬĺĬȮȮ/ ĝŇŘĬȮ 

0'Ȯ-ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭ
ŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚ
ŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of 
Science  ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ľĶŊŀ
ěħĽŇĪīŇĭńĨĶȮ 

-ȮŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġň
ĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭ

2,ĮĶńĭŏĚŊŗŀĬœĕŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴ
ĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŏĶŊŗŀĚȮŏĔĦĤƢ
ŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞ
įĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢ 

7
1 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,0335' 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ(ı.Ļ.0340' ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 ŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮȮ/ȮŏĶŊŗŀĚ 

3) ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĺŇěńĵĨƞŀėĦŃĔĶĶĴĔŅĶĪňŗ
ĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ
ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢȮŐĸŃėĦŃĪŋĔĳŅėĔŅĶĻŉĔļŅ 

3) ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸ
ĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴ
ŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃ
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   (/)  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ      ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
   (0)ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗ
ĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ ŀŅěĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅ
ıŊŘĬģŅĬľĶŊŀŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢȮőħĵ
œħƟĶńĭŀńĔļĶȮV 

ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
(/)  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 (0) ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ   ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ ŀŅěĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅ
ĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅıŊŘĬģŅĬľĶŊŀŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ
ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢȮőħĵœħƟĶńĭŀńĔļĶȮV 

ĮĶńĭŏĚŊŗŀĬœĕŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴ
ĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮ
ŏĔĦĤƢŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞ
įĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢ 

Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
 /,ȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
0,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬ

ėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅė
ĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬ
ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

 

ŏľĴŊŀĬŏħŇĴ 
  

ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮ1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĶŌƟȮ

ŏľĴŊŀĬŏħŇĴ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,0335' 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ(ı.Ļ.0340' ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĽĴįĽŅĬŐĬĺėĺŅĴňėŇħŐĸŃŏĬŊŘŀľŅȮŐĸŃ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅŏŀŅėĺŅĴĶŌƟĴŅŐĔƟĮƤĠľŅ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬ
ėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅė
ĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

7
2 
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2'ȮľĸńĔĽŌĨĶŐĭĭȮ/,0ȮĔĸŋƞĴĽŅĕŅĽńĨĺĻŅĽĨĶƢȮŐĸŃȮĔĸŋƞĴĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĔŅĶĮĶŃĴĚȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2557) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ(ı.Ļ.0340' ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĽŃĽĴĨĸŀħľĸńĔĽŌĨĶ 50ȮȮľĬƞĺĵĔŇĨ -ŏľĴŊŀĬŏħŇĴ- ĮĶńĭŒľƟĽŀħėĸƟŀĚĨŅĴĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı.Ļ. 2559 

Ĕ,ȮȮĺŇĪĵŅĬŇıĬīƢ 50ȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ134675ȮȮĺŇĪĵŅĬŇıĬīƢ 50ȮȮľĬƞĺĵĔŇĨ 

Ĕ,ȮȮĮĶŇĠĠŅĬŇıĬīƢ   50ȮȮ
ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ134675ȮȮħŋļġňĬŇıĬīƢ  50ȮȮ
ľĬƞĺĵĔŇĨ 

ĕ,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮ ĕ,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮ  
/) ȮĔŅĶěńħĽńĴĴĬŅȮŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŒĬ
ľńĺĕƟŀĪňŗĽńĴıńĬīƢĔńĭĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĬńŘĬŕȮŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅ
ĸŃȮ/ ėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3 ĳŅėĔŅĶĻŉĔļŅȮŐĸŃĨƟŀĚŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĔŅĶĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅĨĸŀħĶŃĵŃŏĺĸŅĪňŗĻŉĔļŅ 

1)  - ĬńĔĻŉĔļŅĨƟŀĚĴňĽƞĺĬĶƞĺĴŒĬĔŅĶħŜŅŏĬŇĬĔŅĶěńħ
ŏĽĺĬŅŀĵƞŅĚĬƟŀĵȮ/ȮėĶńŘĚȮȮĬŜŅŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅħŋļġňĬŇıĬīƢ
ĪŋĔĳŅėĔŅĶĻŉĔļŅľĸńĚŏĽĬŀőėĶĚĶƞŅĚħŋļĢňĬŇıĬīƢȮŐĸŃ
ĬŜŅŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢĔƞŀĬĔŅĶĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢ Ȯ Ȯ 
 - ĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ
ĕŀĚĽŅĕŅĺŇĝŅłȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ75 ĕŀĚěŜŅĬĺĬėĶńŘĚĪňŗěńħ
ŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

/'Ȯ -ȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭ
ĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃ
ĽŅĴŅĶĩĮĶŃŏĴŇĬœħƟ 
 -ȮŏıŊŗŀŒľƟĴňėĺŅĴĝńħŏěĬŒĬĔŅĶ
ĮĶŃŏĴŇĬŐĸŃŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴň
ėŋĦĳŅıŐĸŃĮĶŃĽŇĪīŇĳŅıĵŇŗĚŏıŇŗĴĕŉŘĬ 

 

 2) ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶ
ŒľƟįĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer 
review)ȮĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢȮȮ
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ2ȮȮŏĶŊŗŀĚ őħĵįĸĚŅĬĪŅĚĺŇĝŅĔŅĶħńĚĔĸƞŅĺŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĪňŗŏĮƦĬĬŅĬŅĝŅĨŇȮĪńŘĚĬňŘŀĵƞŅĚĬƟŀĵĨƟŀĚ
ĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ/ȮŏĶŊŗŀĚȮľĶŊŀȮĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶȮ

2)  - įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢ
œħƟĶńĭŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞ
ŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of 
Science  őħĵȮ/ȮŏĶŊŗŀĚȮĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First 
Author) ȮľĶŊŀěħĽŇĪīŇĭńĨĶȮȮ  
 Ȯ-ȮĬŜŅŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ

0'Ȯ ȮĮĶńĭŏĚŊŗŀĬœĕŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴ
ĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŏĶŊŗŀĚȮŏĔĦĤƢ
ŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞįĸĚŅĬ
ĮĶŇĠĠŅĬŇıĬīƢ 

7
3 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2557) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ(ı.Ļ.0340' ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěŜŅĬĺĬȮȮ/ ĝŇŘĬȮ įĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 
 

Ȯ1) ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĺŇěńĵĨƞŀėĦŃĔĶĶĴĔŅĶĪňŗ
ĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ
ĽŅĕŅĺŇĝŅĽńĨĺĻŅĽĨĶƢȮŐĸŃėĦŃĪŋĔĳŅėĔŅĶĻŉĔļŅ 

3) ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸ
ĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴ
ŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃ
ŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   (/)  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ      ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

(0)ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗ
ĮĶŉĔļŅĮĶŃěŜŅĨńĺĬńĔĻŉĔļŅ ŀŅěĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬ
ĺŇĝŅıŊŘĬģŅĬľĶŊŀŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢȮ
őħĵœħƟĶńĭŀńĔļĶȮV  

ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
(/)  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 (0) ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ   ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ ŀŅěĴŀĭľĴŅĵŒľƟ
ĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅıŊŘĬģŅĬľĶŊŀŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĪŅĚĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢȮőħĵœħƟĶńĭŀńĔļĶȮV 

ĮĶńĭŏĚŊŗŀĬœĕŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴ
ĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŏĶŊŗŀĚȮŏĔĦĤƢ
ŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞįĸĚŅĬ
ĮĶŇĠĠŅĬŇıĬīƢ 

Ě, ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
 /,ȮȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
0,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬ

ėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅė
ĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1, ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬ

Ě, ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ŏľĴŊŀĬŏħŇĴ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2557) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ(ı.Ļ.0340' ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮ1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĶŌƟȮ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĽĴįĽŅĬŐĬĺėĺŅĴňėŇħŐĸŃŏĬŊŘŀľŅȮŐĸŃ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅŏŀŅėĺŅĴĶŌƟĴŅŐĔƟĮƤĠľŅ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ/ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬ
ėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ/ȮĳŅė
ĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

ě,ȮȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ŏľĴŊŀĬŏħŇĴ 

 

7
4 
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4,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ȮȮȮȮľĸńĔĽŌĨĶȮŐĭĭȮ/,/ 
 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
 

ĝńŘĬĮƖĪňŗȮ/ 
 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/   ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ȮȮ ȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ - ȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ - 
 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ - ȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

ȮȮȮĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮ 

- 
- 
- 

ĶĺĴ - ĶĺĴ - 
 

ĝńŘĬĮƖĪňŗȮ/ 
 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 134676 ĺŇĪĵŅĬŇıĬīƢ  7  ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 
 ĽńĴĴĬŅ  ȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
   134676 ħŋļġňĬŇıĬīƢ 7 
ĶĺĴ 7 ĶĺĴ 7 

 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 

 

ĝńŘĬĮƖĪňŗȮ0 
 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 134676 ĺŇĪĵŅĬŇıĬīƢ  7  134676 ħŋļġňĬŇıĬīƢ 9 
 ĽńĴĴĬŅ -  ěńħŏĽĺĬŅȮĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴȮȮ 

ȮȮȮȮĽńĴĴĬŅ 
- 

 ĶĺĴ 7 ĶĺĴ 7 
 

ĝńŘĬĮƖĪňŗȮ0 
 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 134676 ĺŇĪĵŅĬŇıĬīƢ  9  134676 ħŋļġňĬŇıĬīƢ 7 
 ĽńĴĴĬŅ -  ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 

 ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
- 
- 

 ĶĺĴ 7  ĶĺĴ 7 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
 

ĝńŘĬĮƖĪňŗȮ1 
 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 134676 ĺŇĪĵŅĬŇıĬīƢ 7  134676 ħŋļġňĬŇıĬīƢ  

 ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮ 
9 
- 

    
 ĶĺĴ 7  ĶĺĴ 7 
 

ĝńŘĬĮƖĪňŗȮ1 
 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 134676 ĺŇĪĵŅĬŇıĬīƢ /0  134676 ħŋļġňĬŇıĬīƢ  /0 
   ĬŜŅŏĽĬŀįĸĚŅĬĔƞŀĬĽŀĭĮƚŀĚĔńĬħŋļĢňĬŇıĬīƢ  

ŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
- 

 ĽŀĭĺŇĪĵŅĬŇıĬīƢ -  ĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢ 
  

- 

 ĶĺĴ /0  ĶĺĴ /0 

 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ26ȮľĬƞĺĵĔŇĨ 

 

 ŐĭĭȮ/.0 
 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
 

ĝńŘĬĮƖĪňŗȮ/ 
 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ - ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ - 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ - ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ - 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ - ĽŀĭĺńħėŋĦĽĴĭńĨŇ 

ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮ 
- 
- 

ĶĺĴ - ĶĺĴ ȮȮȮȮ- 
 

ĝńŘĬĮƖĪňŗȮ/ 
 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĸĚĪŃŏĭňĵĬŏĨĶňĵĴėĺŅĴıĶƟŀĴ - ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĴľŅĺŇĪĵŅĸńĵ - 
ŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ - ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
- 
- 

ĶĺĴ - ĶĺĴ - 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
 

ĝńŘĬĮƖĪňŗȮ0 
 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
134675ȮĺŇĪĵŅĬŇıĬīƢ  7 134675ȮħŋļġňĬŇıĬīƢ 9 

Ȯ  ȮȮȮěńħŏĽĺĬŅȮĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 

- 

ĶĺĴ 7 ĶĺĴ 7 
 

ĝńŘĬĮƖĪňŗȮ0 
 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
134675 ĺŇĪĵŅĬŇıĬīƢ  9 134675 ħŋļġňĬŇıĬīƢ 7 
ȮȮȮȮȮȮȮȮȮȮȮȮĽńĴĴĬŅ - ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

ĶĺĴ 7 ĶĺĴ 7 
 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
 

ĝńŘĬĮƖĪňŗȮ1 
 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
134675 ĺŇĪĵŅĬŇıĬīƢ 7 134675 ħŋļġňĬŇıĬīƢ Ȯ 9 
ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

ĶĺĴ 7 ĶĺĴ 7 
 

ĝńŘĬĮƖĪňŗȮ1 
 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
134675 ĺŇĪĵŅĬŇıĬīƢ Ȯ 9 134675 ħŋļġňĬŇıĬīƢ Ȯ 7 
ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

ĶĺĴ 9 ĶĺĴ 7 
 

 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 

 

ĝńŘĬĮƖĪňŗȮ2 
 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
134675 ĺŇĪĵŅĬŇıĬīƢ 7 134675 ħŋļġňĬŇıĬīƢ Ȯ 9 

ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
ĶĺĴ 7 ĶĺĴ 7 
 

ĝńŘĬĮƖĪňŗȮ2 
 

ĝńŘĬĮƖĪňŗȮ2 
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ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
134675 ĺŇĪĵŅĬŇıĬīƢ 9 134675 ħŋļġňĬŇıĬīƢ 7 
ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 

ĶĺĴ 9 ĶĺĴ 7 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
 

ĝńŘĬĮƖĪňŗȮ3 
 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
134675 ĺŇĪĵŅĬŇıĬīƢ 7 134675 ħŋļġňĬŇıĬīƢ  9 

Ȯ  ĬŜŅŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
ĶĺĴ 7 ĶĺĴ 7 
 

ĝńŘĬĮƖĪňŗȮ3 
 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
134675 ĺŇĪĵŅĬŇıĬīƢ 9 134675 ħŋļġňĬŇıĬīƢ 7 

  ĬŜŅŏĽĬŀįĸĚŅĬĔƞŀĬĽŀĭĮƚŀĚĔńĬħŋļĢňĬŇıĬīƢ  
ŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 

- 

Ȯ  ĽŀĭĮƚŀĚĔńĬħŋļġňĬŇıĬīƢ - 
ĶĺĴ 9 ĶĺĴ 7 

 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ50ȮľĬƞĺĵĔŇĨ 
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5. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 
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