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ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰ 

öĀćüĉì÷ćúĆ÷ĒöŠēÝš 

ÝĆÜĀüĆéđßĊ÷ÜĔĀöŠ 



öÙĂ�2  Ö 

ÿøčð×ĆĚîêĂîÖćøđÿîĂĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉê 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ���1 

ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš 

--------------------------------------- 

 

 ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ��61ǰ

ĕéšøĆïÙüćöđĀĘîßĂïÝćÖìĊęðøąßčöǰéĆÜîĊĚ 

 

1. ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćø 
ĔîÖćøðøąßčöǰÙøĆĚÜìĊęǰ1���61ǰđöČęĂüĆîìĊę 2 ÖøÖãćÙö ó�ý�2561 

 

2. ÙèąÖøøöÖćøðøĆïðøčÜĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćø 
ĔîÖćøðøąßčöǰÙøĆĚÜìĊęǰ1���61ǰđöČęĂüĆîìĊę 9 ÖøÖäćÙö ó�ý� 2561 

 

3. ÙèąÖøøöÖćøüĉóćÖþŤĀúĆÖÿĎêø ìĊęöĀćüĉì÷ćúĆ÷ĒêŠÜêĆĚÜ 
ĔîÖćøðøąßčöǰÙøĆĚÜìĊę 1���61ǰđöČęĂüĆîìĊę 16 ÖøÖäćÙö ó�ý� 2561 

 

4. ÙèąÖøøöÖćøðøąÝĞćÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêø 
ĔîÖćøðøąßčöǰÙøĆĚÜìĊęǰ7/2561 đöČęĂüĆîìĊęǰ18 ÖøÖäćÙöǰó�ý�ǰ2561 

 

5. ÙèąÖøøöÖćøðøąÝĞćïĆèæĉêüĉì÷ćúĆ÷ 

ĔîÖćøðøąßčöǰÙøĆĚÜìĊęǰ8/2561 đöČęĂüĆîìĊęǰ1 ÿĉÜĀćÙöǰó�ý�ǰ2561 

 

6. ÙèąÖøøöÖćøüĉßćÖćø 
ĔîÖćøðøąßčöǰÙøĆĚÜìĊę 10/2561 đöČęĂüĆîìĊęǰ15 ÿĉÜĀćÙöǰó�ý�ǰ��61 

 

7. ÙèąÖøøöÖćøïøĉĀćøöĀćüĉì÷ćúĆ÷ 

ĔîÖćøðøąßčöǰÙøĆĚÜìĊę 16/2561 đöČęĂüĆîìĊęǰ12 đéČĂîǰÖĆî÷ć÷îǰó�ý�ǰ2561 

 

8. ÿõćöĀćüĉì÷ćúĆ÷ 

ĔîÖćøðøąßčöǰÙøĆĚÜìĊęǰ7���61ǰđöČęĂüĆîìĊęǰ16 đéČĂîǰÖĆî÷ć÷îǰó�ý�ǰ2561 



öÙĂ�2  × 

ÙĞćîĞć 

 

öĀćüĉì÷ćúĆ÷ĒöŠēÝšđðŨîöĀćüĉì÷ćúĆ÷ĒĀŠÜÖćøđøĊ÷îøĎšìćÜÖćøđÖþêøǰēé÷đîšîÖćøđøĊ÷îÖćøÿĂî

ĔîÖćøĔĀšÙüćöøĎšìćÜìùþãĊÙüïÙĎŠÖĆïÖćøúÜöČĂðäĉïĆêĉÝøĉÜǰēé÷öĀćüĉì÷ćúĆ÷öčŠÜöĆęîóĆçîćïĆèæĉêÿĎŠÙüćö

đðŨîñĎšöĊðŦââćǰĂéìîǰÿĎšÜćîǰđðŨîñĎšöĊÙčèíøøöĒúąÝøĉ÷íøøöǰøüöëċÜöĊÙüćöøĎšÙüćöÿćöćøëĔîÖćø

ìĞćÜćîǰ 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰ(ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ

��61) đðŨîĀúĆÖÿĎêøìĊęöĊÖćøøüöĂÜÙŤÙüćöøĎšéšćîüĉýüÖøøöĂćĀćøǰüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊìćÜ

ĂćĀćøǰüĉýüÖøøöđÖþêøǰđýøþåýćÿêøŤǰĒúąïøĉĀćøíčøÖĉÝǰđ×šćöćñÿöñÿćîđðŨîĂÜÙŤÙüćöøĎšĔĀöŠǰēé÷öĊ

üĆêëčðøąÿÜÙŤđóČęĂñúĉêéčþãĊïĆèæĉêìĊęöĊÙüćöøĎšÙüćöđßĊę÷üßćâìćÜéšćîüĉýüÖøøöĂćĀćøĒïïÿöĆ÷ĔĀöŠĔî

÷čÙēúÖćõĉüĆçîŤǰĒúąÿćöćøëîĞćĂÜÙŤÙüćöøĎšđĀúŠćîĆĚîöćðøą÷čÖêŤĔßšĔîÜćîéšćîüĉýüÖøøöĂćĀćøĔĀšöĊ

ÙüćöǰēééđéŠîĒúąìĆîÿöĆ÷ǰĂĆîÝąÖŠĂĔĀšđÖĉéðøąē÷ßîŤêŠĂðøąđìýßćêĉàċęÜđðŨîðøąđìýǰǰìĊęöĊÖćøìĞć

đÖþêøÖøøöđðŨîøćÖåćîǰîĂÖÝćÖîĊĚ÷ĆÜĕéšÿøšćÜÙüćöøŠüööČĂÖĆïÖúčŠöðøąđìýĂćđàĊ÷îĔîÖćøìĞć

ĀúĆÖÿĎêøǰēé÷õć÷ĔîĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøĕéšìĞćÙüćö

øŠüööČĂÖĆïöĀćüĉì÷ćúĆ÷×ĂÜðøąđìýöćđúđàĊ÷ÙČĂǰUniversiti Putra Malaysia (UPM) đóČęĂÝĆéìĞć

ĀúĆÖÿĎêøÿĂÜðøĉââć×ċĚîǰ	Dual Doctoral Degree
 

 

 

 

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

 

 

 

 

 

 

 

 

 



öÙĂ�2  Ù 

ĀúĆÖÖćøĒúąđĀêčñú 

 

øąïïĂčêÿćĀÖøøöđÖþêøĒúąĂćĀćøĔî÷čÙðŦÝÝčïĆîöĊÖćøóĆçîćüĉíĊÖćøǰđìÙîĉÙǰĂ÷ŠćÜøüéđøĘü

ĒúąêŠĂđîČęĂÜǰîĂÖÝćÖÝąöĊÙüćöøĎšđÞóćąìćÜéšćîüĉýüÖøøöĂćĀćøĒúšü÷ĆÜÝąêšĂÜïĎøèćÖćøĂÜÙŤÙüćöøĎš

Ĕîÿć×ćêŠćÜǰėǰđ×šćéšü÷ÖĆîǰđßŠîǰÖćøñÿöñÿćîÙüćöøĎšìćÜéšćîóČĚîåćîđÖþêøǰđìÙēîēú÷Ċÿćøÿîđìýǰ

üĉì÷ćÖćøÙĂöóĉüđêĂøŤǰüĉýüÖøøöýćÿêøŤǰēúÝĉÿêĉÖǰđýøþåýćÿêøŤĒúąÖćøïøĉĀćøÝĆéÖćøǰđðŨîêšîǰ

đóČęĂĔĀšđÖĉéðøąē÷ßîŤÿĎÜÿčéĔîéšćîđìÙēîēú÷ĊìĊęđĀöćąÿöǰÙüćöøüéđøĘüìćÜéšćîÖćøñúĉêǰÖćøđóĉęööĎúÙŠćǰ

öćêøåćîĒúąðøĉöćè×ĂÜñúñúĉêđÖþêøĒúąĂćĀćøǰøüöëċÜÖćøúéêšîìčîĒúąÙĞćîċÜëċÜÙüćöðúĂéõĆ÷

êŠĂđÖþêøÖøĒúąñĎšïøĉēõÙǰêúĂéÝîÖćøđêøĊ÷öÖćøøĆïöČĂÖĆïÿõćóðŦâĀćìĊęÝąđÖĉé×ċĚîĔîĂîćÙêĂĆîĔÖúšǰ

ĂćìĉđßŠîǰðŦâĀćÖćø×ćéĒÙúîĒøÜÜćîĔîõćÙĂčêÿćĀÖøøöǰĒúąÖćøđ×šćøŠüöÿĎŠÿöćÙöĂćđàĊ÷î×ĂÜ

ðøąđìýǰàċęÜÝąÖŠĂĔĀšđÖĉéÖćøĒ×ŠÜ×ĆîìĆĚÜĔîéšćîÖćøñúĉêĒúąÖćøêúćéđðŨîĂ÷ŠćÜÿĎÜǰðŦâĀćêŠćÜǰėǰđĀúŠćîĊĚ

÷ćÖìĊęÝąĒÖšĕ×ĕéšéšü÷ýćÿêøŤđóĊ÷ÜéšćîđéĊ÷üǰéĆÜîĆĚîøĎðĒïïÖćøýċÖþćìĊęñŠćîöćÝċÜêšĂÜöĊÖćøðøĆïêîđĂÜ

ĔĀšöĊïìïćìĒúąñÿöñÿćîÖĆïÖćøĔßšđìÙēîēú÷ĊĒïïĔĀöŠàċęÜêšĂÜĂćýĆ÷ĂÜÙŤÙüćöøĎšĔîĀúć÷ǰėǰéšćîđ×šć

öćöĊÿŠüîøŠüöǰ 

öĀćüĉì÷ćúĆ÷ĒöŠēÝšđðŨîÿëćïĆîìĊęñúĉêïĆèæĉêìćÜéšćîÖćøđÖþêøìĊęđÖŠćĒÖŠĒúąöĊßČęĂđÿĊ÷ÜêĆĚÜĒêŠ

ĂéĊêÝîëċÜðŦÝÝčïĆîǰéšü÷üĉÿĆ÷ìĆýîŤ×ĂÜöĀćüĉì÷ćúĆ÷ìĊęöčŠÜđîšîĔĀšöĀćüĉì÷ćúĆ÷ĒöŠēÝšđðŨîöĀćüĉì÷ćúĆ÷ßĆĚî

îĞćìĊęöĊÙüćöđðŨîđúĉýìćÜéšćîÖćøđÖþêøĔîøąéĆïîćîćßćêĉĒúąêćöÖøĂïĒñîóĆçîćđýøþåÖĉÝĒúą

ÿĆÜÙöÞïĆïìĊęǰ12 	ó�ý�ǰ2560 - 2564) éšćîÖćøóĆçîćðøąđìýÿĎŠÙüćöÿöéčúĔîìčÖöĉêĉĂ÷ŠćÜïĎøèćÖćø

ĒúąđðŨîĂÜÙŤøüöǰÖĂøðÖĆïîē÷ïć÷ÖćøóĆçîćîüĆêÖøøöĒúąĂÜÙŤÙüćöøĎšĔîÖćøóĆçîćðøąđìýĔî

øĎðĒïïǰThailand 4.0 ìĊęêšĂÜÖćøñúĆÖéĆîĔĀšđÖĉéÖćøóĆçîćðøąđìýĒïï÷ĆęÜ÷Čîǰõć÷ĔêšÖćøéĞćøÜßĊó

ĒïïđýøþåÖĉÝóĂđóĊ÷ÜǰÝċÜÝĞćđðŨîìĊęêšĂÜöĊÖćøóĆçîćĒúąðøĆïðøčÜĀúĆÖÿĎêøüĉýüÖøøöĂćĀćøĔĀš

Ē×ĘÜĒÖøŠÜ÷ĉęÜ×ċĚî 

ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰđúĘÜđĀĘîüŠćǰĀúĆÖÿĎêøüĉýüÖøøöĂćĀćøÝąßŠü÷ĔĀšđÖĉé

Öćø×ĆïđÙúČęĂîöĀćüĉì÷ćúĆ÷ĔîìĉýìćÜìĊęđðŨîÙüćöêšĂÜÖćø×ĂÜðøąđìýǰĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊ

ïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰđðŨîÿć×ćìĊęöčŠÜđîšîÖćøÿøšćÜîĆÖüĉÝĆ÷øąéĆïÿĎÜìĊęÿćöćøëüĉđÙøćąĀŤ

ðŦâĀćǰĒúąðøą÷čÖêŤĂÜÙŤÙüćöøĎšǰđóČęĂÿĆÜđÙøćąĀŤìùþãĊĔĀöŠĀøČĂĒîüìćÜÖćøĒÖšðŦâĀćđßĉÜúċÖǰĀúĆÖÿĎêø

ëĎÖĂĂÖĒïïĕüšĔĀšîĆÖýċÖþćÝąêšĂÜÙšîÙüšćǰóĆçîćēÝì÷ŤüĉÝĆ÷ÝćÖÖćøýċÖþćǰðäĉïĆêĉĒúąüĉđÙøćąĀŤÝøĉÜéšü÷

êîđĂÜǰ(Hand On)ǰđóČęĂĔĀšÿćöćøëĒÖšðŦâĀć×ĂÜÖćøĂĂÖĒïïđÙøČęĂÜÝĆÖøÖúĀøČĂÖøąïüîÖćøđóČęĂĒðø

øĎðĂćĀćøǰøüöĕðëċÜÖćøĂĂÖĒïïēøÜÜćîĂćĀćøìĊęêšĂÜĔßšÙüćöøĎšđßĉ ÜúċÖÝćÖÖćøÿĆÜđÙøćąĀŤÙüćöøĎš ǰ

ñÿöñÿćîéšćîüĉýüÖøøöýćÿêøŤǰĒúąüĉì÷ćýćÿêøŤÖćøĂćĀćøǰĒêŠ÷ĆÜÙÜĂĆêúĆÖþèŤ×ĂÜîĆÖýċÖþćĒöŠēÝšǰ

ÙČĂǰđðŨîîĆÖðäĉïĆêĉìĊęìĆîêŠĂÖćøđðúĊę÷îĒðúÜǰóøšĂöøĆïÖćøđ×šćÿĎŠðøąßćÙöĂćđàĊ÷îĂ÷ŠćÜđêĘöøĎðĒïïǰ 



öÙĂ�2  Ü 

ÿćøïĆâ 

đøČęĂÜ           Āîšć 

ÿøčð×ĆĚîêĂîÖćøđÿîĂĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉê Ö 

ÙĞćîĞć × 

ĀúĆÖÖćøĒúąđĀêčñú Ù 

ÿćøïĆâ Ü 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉê � 

ĀöüéìĊęǰǰ�ǰǰ×šĂöĎúìĆęüĕð � 

��ǰǰßČęĂĀúĆÖÿĎêø � 

��ǰǰßČęĂðøĉââćĒúąÿć×ćüĉßć � 

��ǰǰüĉßćđĂÖĀøČĂÙüćöđßĊę÷üßćâđÞóćą×ĂÜĀúĆÖÿĎêø � 

��ǰǰÝĞćîüîĀîŠü÷ÖĉêìĊęđøĊ÷îêúĂéĀúĆÖÿĎêø � 

��ǰǰøĎðĒïï×ĂÜĀúĆÖÿĎêø � 

��ǰǰÿëćîõćó×ĂÜĀúĆÖÿĎêøĒúąÖćøóĉÝćøèćđĀĘîßĂï�ĂîčöĆêĉĀúĆÖÿĎêø � 

7. ǰÙüćöóøšĂöĔîÖćøđñ÷ĒóøŠĀúĆÖÿĎêøìĊęöĊÙčèõćóĒúąöćêøåćî � 

��ǰǰĂćßĊóìĊęÿćöćøëðøąÖĂïĕéšĀúĆÜÿĞćđøĘÝÖćøýċÖþć � 

9.  ßČęĂǰǰêĞćĒĀîŠÜǰǰĒúąÙčèüčçĉ×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø � 

���ǰǰÿëćîìĊęÝĆéÖćøđøĊ÷îÖćøÿĂî � 

���ǰǰÿëćîÖćøèŤõć÷îĂÖĀøČĂÖćøóĆçîćìĊęÝĞćđðŨîêšĂÜîĞćöćóĉÝćøèćĔîÖćøüćÜĒñîĀúĆÖÿĎêø � 

���ǰǰñúÖøąìïÝćÖ×šĂǰ����ǰǰĒúąǰǰ����ǰǰêŠĂÖćøóĆçîćĀúĆÖÿĎêøĒúąÙüćöđÖĊę÷ü×šĂÜÖĆï 

ǰǰǰǰǰǰóĆîíÖĉÝ×ĂÜÿëćïĆî � 

���ǰǰÙüćöÿĆöóĆîíŤǰǰ	ëšćöĊ
ǰÖĆïĀúĆÖÿĎêøĂČęîìĊęđðŗéÿĂîĔîÙèą�õćÙüĉßćĂČęî×ĂÜÿëćïĆî � 

ĀöüéìĊęǰǰ�ǰǰ×šĂöĎúđÞóćą×ĂÜĀúĆÖÿĎêø � 

�.  ðøĆßâćǰǰÙüćöÿĞćÙĆâǰǰĒúąüĆêëčðøąÿÜÙŤ×ĂÜĀúĆÖÿĎêø � 

��ǰǰĒñîóĆçîć � 

ĀöüéìĊęǰǰ�ǰǰøąïïÖćøÝĆéÖćøýċÖþćǰǰÖćøéĞćđîĉîÖćøĒúąēÙøÜÿøšćÜ×ĂÜĀúĆÖÿĎêø �� 

��ǰǰøąïïÖćøÝĆéÖćøýċÖþć �� 

��ǰǰÖćøéĞćđîĉîÖćøĀúĆÖÿĎêø �� 

��ǰǰĀúĆÖÿĎêøĒúąĂćÝćø÷ŤñĎšÿĂî �� 

��ǰǰĂÜÙŤðøąÖĂïđÖĊę÷üÖĆïðøąÿïÖćøèŤõćÙÿîćö ÖćøòřÖÜćîêŠćÜðøąđìý �� 

��ǰǰ×šĂÖĞćĀîéđÖĊę÷üÖĆïÖćøìĞćÖćøüĉÝĆ÷ �� 



öÙĂ�2  Ý 

ÿćøïĆâ 	êŠĂ
 

đøČęĂÜ           Āîšć 

ĀöüéìĊęǰǰ�ǰǰñúÖćøđøĊ÷îøĎšĒúąÖú÷čìíŤÖćøÿĂîĒúąÖćøðøąđöĉîñú �� 

1.  ÖćøóĆçîćÙčèúĆÖþèąóĉđýþ×ĂÜîĆÖýċÖþć �� 

�.  ÖćøóĆçîćñúÖćøđøĊ÷îøĎšĔîĒêŠúąéšćî �� 

�. ǰĒñîìĊęĒÿéÜÖćøÖøąÝć÷ÙüćöøĆïñĉéßĂïöćêøåćîñúÖćøđøĊ÷îøĎšÿĎŠøć÷üĉßćǰ 

ǰǰǰǰ	Curriculum Mapping) �� 

��ǰǰñúÖćøđøĊ÷îøĎšøąéĆïĀúĆÖÿĎêøǰĒúąÿĂéÙúšĂÜÖĆïǰBloom Taxonomy øąéĆïĔé �� 

��ǰǰÙüćöÿĆöóĆîíŤøąĀüŠćÜñúÖćøđøĊ÷îøĎšÖĆïĀúĆÖÿĎêøÖĆïÙüćöêšĂÜÖćø×ĂÜñĎšöĊÿŠüîĕéšÿŠüîđÿĊ÷ �� 

��ǰǰÙüćöÿĆöóĆîíŤøąĀüŠćÜǰPLOs ÖĆïøć÷üĉßćǰĒúąñúÖćøđøĊ÷îøĎšìĊęÿĂéÙúšĂÜÖĆï 

ǰǰǰǰöćêøåćîÙčèüčçĉ×ĂÜĀúĆÖÿĎêø �� 

��ǰǰÙüćöÿĆöóĆîíŤøąĀüŠćÜǰPLOs ÖĆïöćêøåćîñúÖćøđøĊ÷îøĎšǰ�ǰéšćîǰ 

ǰǰǰǰ	êćööćêøåćîÙčèüčçĉ×ĂÜĒêŠúąÿć×ćüĉßć
 �� 

ĀöüéìĊęǰǰ�  ĀúĆÖđÖèæŤĔîÖćøðøąđöĉîñúîĆÖýċÖþć �� 

1.  ÖãøąđïĊ÷ïĀøČĂĀúĆÖđÖèæŤǰĔîÖćøĔĀšøąéĆïÙąĒîîǰ(đÖøé) �� 

2. ǰÖøąïüîÖćøìüîÿĂïöćêøåćîñúÿĆöùìíĉĝ×ĂÜîĆÖýċÖþć �� 

3.  đÖèæŤÖćøÿĞćđøĘÝÖćøýċÖþćêćöĀúĆÖÿĎêø �� 

ĀöüéìĊęǰ � ǰÖćøóĆçîćÙèćÝćø÷Ť �� 

�. ǰÖćøđêøĊ÷öÖćøÿĞćĀøĆïĂćÝćø÷ŤĔĀöŠ �� 

�.  ÖćøóĆçîćÙüćöøĎšĒúąìĆÖþąĔĀšĒÖŠÙèćÝćø÷Ť �� 

ĀöüéìĊęǰǰ�  ÖćøðøąÖĆîÙčèõćóĀúĆÖÿĎêø �� 

�.ǰǰÖćøÖĞćÖĆïöćêøåćî �� 

2.  ïĆèæĉê �� 

3.  îĆÖýċÖþć �� 

4�ǰǰÙèćÝćø÷Ť �� 

5.ǰǰĀúĆÖÿĎêøǰÖćøđøĊ÷îÖćøÿĂîǰÖćøðøąđöĉîñĎšđøĊ÷î �� 

6.ǰǰÿĉęÜÿîĆïÿîčîÖćøđøĊ÷îøĎš ��� 

�� ǰêĆüïŠÜßĊĚñúÖćøéĞćđîĉîÜćîǰ(Key Performance Indicators) ��� 

 

 

 



öÙĂ�2  Þ 

ÿćøïĆâ 	êŠĂ
 

đøČęĂÜ           Āîšć 

ĀöüéìĊęǰǰ�ǰ ÖćøðøąđöĉîĒúąðøĆïðøčÜÖćøéĞćđîĉîÖćø×ĂÜĀúĆÖÿĎêø ��� 

�.ǰǰÖćøðøąđöĉîðøąÿĉìíĉñú×ĂÜÖćøÿĂî ��� 

�. ǰÖćøðøąđöĉîĀúĆÖÿĎêøĔîõćóøüö ��� 

�.  ÖćøðøąđöĉîñúÖćøéĞćđîĉîÜćîêćöøć÷úąđĂĊ÷éĀúĆÖÿĎêø ��� 

�. ǰÖćøìïìüîñúÖćøðøąđöĉîĒúąüćÜĒñîðøĆïðøčÜĀúĆÖÿĎêøǰĒúąĒñîÖú÷čìíŤÖćøÿĂî ��� 

đĂÖÿćøĒîï ��� 

đĂÖÿćøĒîïǰ�ǰǰêćøćÜđðøĊ÷ïđìĊ÷ïēÙøÜÿøšćÜĀúĆÖÿĎêøøąĀüŠćÜđÖèæŤöćêøåćîĀúĆÖÿĎêø 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰøąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ����ǰ×ĂÜÿĞćîĆÖÜćîÙèąÖøøöÖćøÖćøĂčéöýċÖþćǰ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ	ÿÖĂ�
ǰĀúĆÖÿĎêøđÖŠćĒúąĀúĆÖÿĎêøĔĀöŠ ��� 

đĂÖÿćøĒîïǰ�ǰǰêćøćÜđðøĊ÷ïđìĊ÷ïøć÷úąđĂĊ÷éêćöēÙøÜÿøšćÜĀúĆÖÿĎêøđÖŠć�ĀúĆÖÿĎêøĔĀöŠ ��� 

đĂÖÿćøĒîïǰ�ǰǰÿćøąÖćøðøĆïðøčÜĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉê ��� 

đĂÖÿćøĒîïǰ4ǰǰðøąüĆêĉĒúąñúÜćî×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø ��� 

đĂÖÿćøĒîïǰ5ǰ ðøąÖćýöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰđøČęĂÜǰĒêŠÜêĆĚÜÙèąÖøøöÖćøðøĆïðøčÜĀúĆÖÿĎêø 

                   ǰĒúąøć÷ÜćîÖćøðøĆïðøčÜĀúĆÖÿĎêø ��� 

đĂÖÿćøĒîïǰ6ǰǰðøąÖćýöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰđøČęĂÜǰĒêŠÜêĆĚÜÙèąÖøøöÖćøüĉóćÖþŤĀúĆÖÿĎêøǰ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰĒúąǰøć÷ÜćîÖćøüĉóćÖ÷ŤĀúĆÖÿĎêø ��� 

đĂÖÿćøĒîïǰ7ǰǰ×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰó�ý�ǰ2560 ��� 

đĂÖÿćøĒîïǰ8ǰǰðøąÖćýöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰđøČęĂÜđÖèæŤÖćøÿĂïñŠćîÙüćöøĎš 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰõćþćêŠćÜðøąđìýǰÿĞćĀøĆïñĎšđ×šćýċÖþćøąéĆïðøĉââćđĂÖ ��� 

đĂÖÿćøĒîïǰ9ǰǰïĆîìċÖÙüćöêÖúÜǰ	Memorandum of Agreement) ĀúĆÖÿĎêøǰ 

                    Dual Doctoral Degree (Ph.D.) ProgramǰøąĀüŠćÜǰöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰĒúąǰUniversiti Putra Malaysia (UPM) ��� 

đĂÖÿćøĒîïǰ10ǰđĂÖÿćøÙüćöøŠüööČĂĀúĆÖÿĎêøøąĀüŠćÜǰUniversiti Putra Malaysia   

                    (UPM) ĒúąǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš ��� 
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ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉê 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ��61 

 

ßČęĂÿëćïĆîĂčéöýċÖþćǰǰǰǰǰǰǰǰǰ öĀćüĉì÷ćúĆ÷ĒöŠēÝš 

Ùèą  ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêø 

 

ĀöüéìĊęǰǰ�ǰǰ×šĂöĎúìĆęüĕð 
 

��ǰǰßČęĂĀúĆÖÿĎêø 

1.1  öĀćüĉì÷ćúĆ÷ĒöŠēÝš 

õćþćĕì÷         �ǰ ǰǰǰĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

õćþćĂĆÜÖùþ    �     Doctor of Engineering Program in Food Engineering 

1.2  Universiti  Putra  Malaysia (UPM) 

õćþćĂĆÜÖùþ   �     Doctor of Philosophy Program in Food Engineering 

��ǰǰßČęĂðøĉââćĒúąÿć×ćüĉßć 

2.1  öĀćüĉì÷ćúĆ÷ĒöŠēÝš 

ßČęĂđêĘöǰ	õćþćĕì÷
  :ǰǰǰǰǰüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ(üĉýüÖøøöĂćĀćø) 

ßČęĂ÷ŠĂǰ	õćþćĕì÷
  :   ǰǰüý�é. 	üĉýüÖøøöĂćĀćø
 

ßČęĂđêĘöǰ	õćþćĂĆÜÖùþ
 :     Doctor of Engineering (Food Engineering)   

ßČęĂ÷ŠĂǰ	õćþćĂĆÜÖùþ
 :     D.Eng. (Food Engineering) 

 2.2  Universiti  Putra  Malaysia (UPM) 

ßČęĂđêĘöǰ	õćþćĂĆÜÖùþ
ǰǰǰǰǰǰǰǰ:     Doctor of Philosophy in Engineering  

(Food Engineering)   

ßČęĂ÷ŠĂǰ	õćþćĂĆÜÖùþ
 :     Ph.D. (Food Engineering) 

��ǰǰüĉßćđĂÖĀøČĂÙüćöđßĊę÷üßćâđÞóćą×ĂÜĀúĆÖÿĎêø  

- öĊÙüćöđßĊę÷üßćâéšćîüĉýüÖøøöĂćĀćø 
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��ǰǰÝĞćîüîĀîŠü÷ÖĉêìĊęđøĊ÷îêúĂéĀúĆÖÿĎêø 

ĀúĆÖÿĎêøǰĒïïǰ1.1   48 ĀîŠü÷Öĉê 

ĀúĆÖÿĎêøǰĒïïǰ1.2   72 ĀîŠü÷Öĉê 

ĀúĆÖÿĎêøǰĒïïǰ2.1   48 ĀîŠü÷Öĉê 

ĀúĆÖÿĎêøǰĒïïǰ2.2   72 ĀîŠü÷Öĉê 

��ǰǰøĎðĒïï×ĂÜĀúĆÖÿĎêø 

�.�  øĎðĒïïǰ�ǰðøĉââćǰ	National Degree
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

5.1.1 ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćø Ēïïǰ1.1 Ēúąǰ2.1 ǰöĊ

øą÷ąđüúć×ĂÜÖćøýċÖþćêúĂéĀúĆÖÿĎêøǰ3 ðŘǰĒúąĔĀšýċÖþćĕéšĕöŠđÖĉîǰ 6 ðŘÖćøýċÖþć 

5.1.2ǰĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćø Ēïïǰ1.2 Ēúąǰ2.2ǰǰöĊ

øą÷ąđüúć×ĂÜÖćøýċÖþćêúĂéĀúĆÖÿĎêøǰ5 ðŘǰĒúąĔĀšýċÖþćĕéšĕöŠđÖĉîǰ8 ðŘÖćøýċÖþć 

�.�  øĎðĒïïǰ�ǰðøĉââć (Dual Doctoral Degree) 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćø đÞóćąĒïïǰ1.1 ìĊęìĞćÙüćö

øŠüööČĂÖĆï Universiti Putra Malaysia (UPM) ēé÷öĊøą÷ąđüúćøüö×ĂÜÖćøýċÖþćêúĂé

ĀúĆÖÿĎêøǰ3 ðŘǰēé÷ĒïŠÜđðŨîÖćøýċÖþćìĊęöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰ�ǰðŘǰĒúąýċÖþćìĊęǰUniversiti Putra 

Malaysia (UPM) �ǰðŘǰĒúąĔĀšýċÖþćĕéšĕöŠđÖĉîǰ6 ðŘÖćøýċÖþćǰ 

���ǰǰõćþćìĊęĔßšǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

ĀúĆÖÿĎêøÝĆéÖćøýċÖþćđðŨîõćþćĕì÷ĒúąõćþćĂĆÜÖùþ 

���ǰǰÖćøøĆïđ×šćýċÖþćǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

øĆïîĆÖýċÖþćĕì÷ĒúąîĆÖýċÖþćêŠćÜßćêĉ 

���ǰǰÙüćöøŠüööČĂÖĆïÿëćïĆîĂČęîǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

1.ǰǰđðŨîĀúĆÖÿĎêø×ĂÜöĀćüĉì÷ćúĆ÷ēé÷đÞóćą 

2.  đðŨîĀúĆÖÿĎêøøŠüöÖĆïÿëćïĆîĂČęî (êŠćÜöĀćüĉì÷ćúĆ÷
ǰđßŠî 

ßČęĂÿëćïĆîǰUniversiti Putra Malaysia  ðøąđìýǰöćđúđàĊ÷ 

øĎðĒïï×ĂÜÙüćöøŠüöǰøŠüööČĂÖĆîēé÷ñĎšýċÖþćÝąĕéšøĆïðøĉââćÝćÖÿĂÜÿëćïĆîǰǰēé÷ñŠćî

ÙüćöđĀĘîßĂïêćöÙüćöêÖúÜøąĀüŠćÜÿĂÜÿëćïĆîǰ	MOA)  
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��6ǰǰÖćøĔĀšðøĉââćĒÖŠñĎšÿĞćđøĘÝÖćøýċÖþćǰǰ 

5.6.1 ÿĞćĀøĆïîĆÖýċÖþćìĊęđúČĂÖđøĊ÷îøĎðĒïïǰ1 ðøĉââćǰĔĀšðøĉââćđóĊ÷Üÿć×ćüĉßćđéĊ÷ü ÙČĂǰ

üĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ(üĉýüÖøøöĂćĀćø)ǰÝćÖöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰ 

5.6.2 ÿĞćĀøĆïîĆÖýċÖþćìĊę đúČĂÖđøĊ÷îøĎðĒïïǰ2 ðøĉââćǰĔĀšðøĉââćìĆĚÜǰ2 ÿëćïĆîǰÙČĂǰ 

1.ǰüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ(üĉýüÖøøöĂćĀćø)ǰÝćÖöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰĒúąǰ2.ǰ

Doctor of Philosophy in Engineering (Food Engineering) ÝćÖ Universiti Putra 

Malaysia   

��ǰǰÿëćîõćó×ĂÜĀúĆÖÿĎêøĒúąÖćøóĉÝćøèćđĀĘîßĂï�ĂîčöĆêĉĀúĆÖÿĎêø 

ÿëćîõćó×ĂÜÖćøóĆçîćĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰ

	ĀúĆÖÿĎêøĔĀöŠǰó�ý�ǰ����)ǰĕéšøĆïÙüćöđĀĘîßĂïÝćÖìĊęðøąßčöǰéĆÜîĊĚ 

6.1  ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ��61ǰðøĆïðøčÜÝćÖĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉê 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰó�ý�ǰ���7ǰ 

6.2  đðŗéÿĂîõćÙÖćøýċÖþćìĊęǰ1ǰðŘÖćøýċÖþćǰ��62 

6.3  ÙèąÖøøöÖćøðøąÝĞćïĆèæĉêüĉì÷ćúĆ÷ǰđĀĘîßĂïĔĀšîĞćđÿîĂĀúĆÖÿĎêøêŠĂÙèąÖøøöÖćøüĉßćÖćøǰ

ĔîÖćøðøąßčöÙøĆĚÜìĊę 8/2561 üĆîìĊę 1 ÿĉÜĀćÙöǰó�ý�ǰ2561 

6.4  ÙèąÖøøöÖćøüĉßćÖćøǰđĀĘîßĂïĔĀšîĞćđÿîĂĀúĆÖÿĎêøêŠĂÙèąÖøøöÖćøïøĉĀćøöĀćüĉì÷ćúĆ÷  

ĔîÖćøðøąßčöÙøĆĚÜìĊę 10/2561 đöČęĂüĆîìĊęǰ15 ÿĉÜĀćÙöǰó�ý�ǰ��61 

6.5 ÙèąÖøøöÖćøïøĉĀćøöĀćüĉì÷ćúĆ÷ǰđĀĘîßĂïĔĀšîĞćđÿîĂêŠĂÿõćöĀćüĉì÷ćúĆ÷ǰ 

ĔîÖćøðøąßčöÙøĆĚÜìĊę 16/2561 đöČęĂüĆîìĊęǰ12 đéČĂîǰÖĆî÷ć÷îǰó�ý�ǰ2561 

6.6 ÿõćöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰĔĀšÙüćöđĀĘîßĂïĀúĆÖÿĎêøǰ 

ĔîÖćøðøąßčöÙøĆĚÜìĊęǰ7���61ǰđöČęĂüĆîìĊęǰ16 đéČĂîǰÖĆî÷ć÷îǰó�ý�ǰ2561 

7. ǰÙüćöóøšĂöĔîÖćøđñ÷ĒóøŠĀúĆÖÿĎêøìĊęöĊÙčèõćóĒúąöćêøåćî 

ĀúĆÖÿĎêøöĊÙüćöóøšĂöĔîÖćøđñ÷ĒóøŠÙčèõćóĒúąöćêøåćîǰêćööćêøåćîÙčèüčçĉøąéĆï

ïĆèæĉêýċÖþćǰĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰĔîðŘÖćøýċÖþćǰ2565  

��ǰǰĂćßĊóìĊęÿćöćøëðøąÖĂïĕéšĀúĆÜÿĞćđøĘÝÖćøýċÖþć 

�ǰǰĂćÝćø÷Ť/óîĆÖÜćîǰĔîĀîŠü÷ÜćîÖćøýċÖþćõćÙøĆåĒúąđĂÖßî 

�ǰǰîĆÖüĉÝĆ÷ĒúąîĆÖóĆçîćǰéšćîđìÙîĉÙÖćøĂĂÖĒïïĒúąÙüïÙčöÖøąïüîÖćøñúĉêĔîēøÜÜćîĂćĀćøǰ

ĒúąêĉéêĆĚÜđÙøČęĂÜÝĆÖøÿĞćĀøĆïÖćøñúĉêĔîĂčêÿćĀÖøøöĂćĀćø 

�ǰǰîĆÖüĉßćÖćø/ñĎšđßĊę÷üßćâ/ìĊęðøċÖþćǰĔîÖćøĔĀšÙĞćðøċÖþćǰêøüÝÿĂïĒúąøĆïøĂÜöćêøåćîÖćøñúĉê

ĂćĀćøĔĀšÖĆïēøÜÜćîĂćĀćøĀøČĂĂčêÿćĀÖøøöĂćĀćø×îćé÷ŠĂöǰìĆĚÜĀîŠü÷Üćî×ĂÜõćÙøĆåĒúąđĂÖßî 

�ǰǰ×šćøćßÖćøĔîÿĆÜÖĆéÖøąìøüÜêŠćÜǰėǰĔîÜćîéšćîüĉýüÖøøöĒúąĂćĀćøĀøČĂÿŠüîìĊęđÖĊę÷ü×šĂÜ 

�ǰǰðøąÖĂïĂćßĊóÿŠüîêĆüǰ 
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9.  ßČęĂǰǰêĞćĒĀîŠÜǰǰĒúąÙčèüčçĉ×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

ìĊę êĞćĒĀîŠÜìćÜ

üĉßćÖćø 

ßČęĂǰ�ǰÿÖčú Ùčèüčçĉ ÿć×ćüĉßć ÿĞćđøĘÝÖćøýċÖþćÝćÖ ðŘ 

1 øĂÜ

ýćÿêøćÝćø÷Ť 

îć÷ÿöđÖĊ÷øêĉǰ

ÝêčøÜÙŤúĚĞćđúĉý 

üý �é�  

üý �ö�  

üý �ï�  

üĉýüÖøøöđÙøČęĂÜÖú 

üĉýüÖøøöóúĆÜÜćî

üĉýüÖøøöđÙøČęĂÜÖú 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ

öĀćüĉì÷ćúĆ÷ĂčïúøćßíćîĊ 

���� 

���� 

2540 

2 ñĎšßŠü÷

ýćÿêøćÝćø÷Ť 

îć÷ÝêčøõĆìø 

üćùìíĉĝ  

Ph.D. 

 

M.Sc. 

 

üý �ï�  

Biological Systems 

Engineering  

Master of Science in 

Engineering 

üĉýüÖøøöĂčêÿćĀÖćø 

Washington State 

University, U.S.A. 

Washington State 

University, U.S.A. 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

���� 

 

25�� 

 

���� 

3 ĂćÝćø÷Ť îćÜÖćâÝîćǰǰ

îćÙðøąÿö 

Ph.D. 

 

 

üý�ö� 

 

üì�ï� 

Food Processing 

 

 

üĉýüÖøøöĂćĀćø 

 

đìÙēîēú÷ĊĂčêÿćĀÖøøö

ĂćĀćø 

National Pingtung 

University of Science and 

Technology, Taiwan 

öĀćüĉì÷ćúĆ÷đìÙēîēú÷Ċóøą

ÝĂöđÖúšćíîïčøĊ 

öĀćüĉì÷ćúĆ÷ĒöŠēÝš 

2555 

 

 

���� 

 

���� 

 

���ǰǰÿëćîìĊęÝĆéÖćøđøĊ÷îÖćøÿĂî 

10.1 ÖćøđøĊ÷îÖćøÿĂîìĊęöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰÖćøÿĂîõćÙïøø÷ć÷ĒúąõćÙðäĉïĆêĉĔßšĂćÙćøđøĊ÷î

øüöÿć×ćüĉýüÖøøöýćÿêøŤǰǰÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰĀøČĂĂćÙćøĂČęîǰėǰĔîöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰ

ìĊęÿćöćøëÝĆéÖćøđøĊ÷îÖćøÿĂîĕéš 

10.2 ÖćøđøĊ÷îÖćøÿĂîìĊęǰUniversiti Putra Malaysia  	UPM) ÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîĔßšÿëćîìĊę

× Ă Ü ǰDepartment of Process and Food Engineering, Faculty of Engineering, Universiti Putra 

Malaysia, 43400 UPM Serdang Selanger Malaysia.  
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���ǰǰÿëćîÖćøèŤõć÷îĂÖĀøČĂÖćøóĆçîćìĊęÝĞćđðŨîêšĂÜîĞćöćóĉÝćøèćĔîÖćøüćÜĒñîĀúĆÖÿĎêø 

����ǰǰÿëćîÖćøèŤĀøČĂÖćøóĆçîćìćÜđýøþåÖĉÝǰ 

1)  ðøąđìýĕì÷ĔîðŦÝÝčïĆî÷ĆÜÙÜđðŨîðøąđìýđÖþêøÖøøöǰëċÜĒöšüŠćÝąöĊõćÙĂčêÿćĀÖøøö

đÖþêøĒúąĂćĀćøĂ÷ĎŠđðŨîÝĞćîüîöćÖÖĘêćöǰìĆĚÜîĊĚđóøćąðøąßćßîÿŠüîĔĀâŠ×ĂÜðøąđìýöĊĂćßĊóđðŨîđÖþêøÖø

Ă÷ĎŠĔîÿĆéÿŠüîìĊęöćÖÖüŠćǰìĞćĔĀšõćÙÖćøđÖþêøöĊÙüćöÿĞćÙĆâêŠĂÖćøóĆçîćđýøþåÖĉÝĒúąóĆçîćðøąđìýđðŨî

Ă÷ŠćÜ÷ĉęÜēé÷ÖćøÿøšćÜøć÷ĕéšÝćÖñúñúĉêìćÜÖćøđÖþêøǰĂ÷ŠćÜĕøÖĘêćöýĆÖ÷õćóĔîÖćøñúĉêÿĉîÙšćđÖþêø×ĂÜ

đÖþêøÖøĕì÷öĊðøąÿĉìíĉõćóĕöŠéĊđìŠćìĊęÙüøǰìĆĚÜîĊĚđóøćąñúñúĉêìćÜÖćøđÖþêø÷ĆÜÙÜöćÝćÖøąïïÖćøñúĉêìĊęêĆĚÜ

Ă÷ĎŠïîøćÖåćî×ĂÜðøąÿïÖćøèŤ×ĂÜêĆüđÖþêøÖøđĂÜǰøüöëċÜóċęÜóćÿõćóõĎöĉĂćÖćýĔîĒêŠúąðŘàċęÜđðŨîðŦÝÝĆ÷ìĊę

ĕöŠÿćöćøëÙüïÙčöĕéšǰìĞćĔĀšöüúøüö×ĂÜñúñúĉêĒúąÙčèõćó×ĂÜñúĉêñúìćÜÖćøđÖþêøÙŠĂî×šćÜêęĞćǰ 

2)  ÿĆÜÙöēúÖćõĉüĆçîŤǰǰöĊÖćøđðŗéđÿøĊìćÜÖćøÙšć×ĂÜÿĆÜÙöðøąßćßćêĉĂćđàĊ÷îǰìĞćĔĀšðøąđìý

ĕì÷đ×šćÿĎŠÖćøĒ×ŠÜ×ĆîìĆĚÜĔîéšćîÖćøñúĉêÿĉîÙšćđÖþêøĒúąÖćøêúćéǰĒúąöĊÖćøîĞćøąïïÙčèõćóĒúąöćêøåćî

éšćîÖćøđÖþêøĒúąĂćĀćøöćĔßšĔîÖćøÖĊéÖĆîìćÜÖćøÙšćĒìîǰ 

éĆÜîĆĚîǰðøąđìýĕì÷ÝċÜêšĂÜÿøšćÜÙîìĊęöĊÙüćöøĎšìćÜéšćîüĉýüÖøøöĂćĀćøìĊęöĊĂÜÙŤÙüćöøĎšøąéĆïÿĎÜ

ìĊęđÖĊę÷ü×šĂÜÖĆïéšćîĂčêÿćĀÖøøöđÖþêøĒúąĂćĀćøǰöĊÝĉêüĉââćèĔîÖćøđðŨîñĎšðøąÖĂïÖćøǰ (Talent 

Mobility)ǰēé÷ïĎøèćÖćøýćÿêøŤĔîÿć×ćêŠćÜǰėǰĔîÜćîÙšîÙüšćüĉÝĆ÷đóČęĂëŠć÷ìĂéîüĆêÖøøöĒúąđìÙēîēú÷Ċ

ìćÜéšćîüĉýüÖøøöĂćĀćøĔĀšÖĆïÿĆÜÙöǰĒúąđðŨîìĊę÷ĂöøĆïÿĎŠÿćÖúǰ(Internationalization)ǰĂĆîĕéšĒÖŠǰÖćøñúĉê

đÙøČęĂÜÝĆÖøÖúĂćĀćøǰÖøąïüîÖćøĒðøøĎðĂćĀćøǰÖćøÝĆéÖćøéšćîĂćĀćøðúĂéõĆ÷ǰøąïïĂĆêēîöĆêĉĔî

ĂčêÿćĀÖøøöĂćĀćøǰđóČęĂßŠü÷óĆçîćĒúą÷ÖøąéĆïõćÙÙčèõćóÖćøñúĉêǰÙčèõćóÿĉîÙšć  ĒúąÿćöćøëîĞćĕð

ðøąÖĂïíčøÖĉÝđóČęĂđðŨîñĎšðøąÖĂïÖĉÝÖćøíčøÖĉÝĂĉÿøąǰ(Entrepreneur) đĂÜĕéšǰ 

����ǰǰÿëćîÖćøèŤĀøČĂÖćøóĆçîćìćÜÿĆÜÙöĒúąüĆçîíøøö 

ÝćÖĂéĊêìĊęñŠćîöćǰìĉýìćÜĔîÖćøóĆçîćðøąđìýĕì÷ǰîĆïêĆĚÜĒêŠđøĉęöĔßšĒñîóĆçîćđýøþåÖĉÝēé÷

õćÙøĆåĕéšïìđøĊ÷îüŠćÖćøóĆçîćðøąđìýĕéšîĞćìøĆó÷ćÖøíøøößćêĉìĊęĂčéöÿöïĎøèŤĒúąÙüćöĕéšđðøĊ÷ïéšćî

ĒøÜÜćî×ĂÜðøąđìýöćĔßšÿîĆïÿîčîÖćøóĆçîćĒúą×÷ć÷åćîÖćøñúĉêǰöĊÖćøóĆçîćĂčêÿćĀÖøøöìéĒìîÖćø

îĞćđ×šćǰÖćøđêĉïēêéĆÜÖúŠćüĒúÖéšü÷ÖćøĔßšìøĆó÷ćÖøíøøößćêĉĂ÷ŠćÜĕöŠđĀöćąÿöĒúą÷ĆÜêšĂÜóċęÜóćĂćýĆ÷

đìÙēîēú÷ĊǰìčîǰêúćéÝćÖêŠćÜðøąđìýǰ×èąìĊęÖćøóĆçîćÙčèõćóÙîǰÖćøđÿøĉöÿøšćÜìćÜéšćîüĉì÷ćýćÿêøŤĒúą

đìÙēîēú÷ĊǰĒúąÖćøôŚŪîôĎéĎĒúìøĆó÷ćÖøíøøößćêĉǰÿĉęÜĒüéúšĂöìĊęđÿČęĂöēìøöđðŨîĕðĂ÷ŠćÜúŠćßšćǰÿŠÜñúĔĀš

ðøąÿĉìíĉõćóÖćøñúĉêēé÷øüö×ĂÜðøąđìýĕöŠđóĉęö×ċĚîǰ×ĊéÙüćöÿćöćøëĔîÖćøĒ×ŠÜ×Ćî×ĂÜðøąđìýúéîšĂ÷ǰ

ëĂ÷úÜǰêúĂéÝîöĊðŦâĀćÙüćö×ĆéĒ÷šÜĔîÿĆÜÙöÝćÖÖćøĒ÷ŠÜßĉÜìøĆó÷ćÖøíøøößćêĉöćÖ×ċĚîǰǰúąđú÷õĎöĉðŦââć

ìšĂÜëĉęîǰàċęÜđðŨîĂÜÙŤÙüćöøĎšìĊęÿĞćÙĆâ×ĂÜðøąđìýǰĒúąÖćøÝĆéøąïïÖćøýċÖþćêćöĒïïêąüĆîêÖìĊę đøĊ÷îĒïï

Ē÷ÖÿŠüîǰìĞćĔĀšñĎšÙîĒðúÖĒ÷ÖÝćÖÿĆÜÙöđéĉöǰøüöìĆĚÜÖćøđðúĊę÷îüĉëĊÖćøñúĉêìĊęöčŠÜÖćøÿŠÜĂĂÖǰàċęÜÖŠĂĔĀšđÖĉé

ñúÖøąìïêŠĂÿõćóĒüéúšĂöĒúąøąïïîĉđüýüĉì÷ćǰĔîìšć÷ìĊęÿčéÖćøðøĆïđðúĊę÷îĕðÿĎŠøąïïÖćøñúĉêêćöĒïï

đÖþêøÖøøö÷ĆęÜ÷ČîǰöčŠÜđîšîÙüćöÿöéčúĒúą÷ĆęÜ÷ČîđóČęĂøĆÖþćíøøößćêĉĒúąÿĉęÜĒüéúšĂöǰñúñúĉêìĊęĕéšöĊÙüćö
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ðúĂéõĆ÷àċęÜÝąÿŠÜñúéĊêŠĂñĎšïøĉēõÙÿĂéÙúšĂÜÖĆïÖćøđðúĊę÷îĒðúÜ×ĂÜÖøąĒÿÿĆÜÙöĔîðŦÝÝčïĆîìĊęÝąđĀĘîõćó

×ĂÜÿĆÜÙöìĊęđîšîÖćøöĊÙüćöÿč×ǰÖćøéĎĒúÿč×õćóǰöćÖÖüŠćñúóúĂ÷ĕéšìćÜđýøþåÖĉÝǰ 

���ǰǰñúÖøąìïÝćÖ×šĂǰ����ǰǰĒúąǰǰ����ǰǰêŠĂÖćøóĆçîćĀúĆÖÿĎêøĒúąÙüćöđÖĊę÷ü×šĂÜÖĆïóĆîíÖĉÝ×ĂÜ

ÿëćïĆî 

����ǰǰÖćøóĆçîćĀúĆÖÿĎêø 

�
ǰǰóĆçîćĀúĆÖÿĎêøĔĀšêĂïÿîĂÜêŠĂÙüćöêšĂÜÖćø×ĂÜðøąđìýìćÜéšćîÖĞćúĆÜÙîĒúąÙüćöøĎš

ÙüćöđßĊę÷üßćâìĊęđÖĊę÷ü×šĂÜÖĆïýćÿêøŤêŠćÜǰėǰĂ÷ŠćÜđðŨîĂÜÙŤøüöǰĒúąÿćöćøëÿøšćÜîüĆêÖøøöĔĀöŠìćÜüĉýüÖøøö

ĂćĀćøĕéš 

�
ǰǰóĆçîćĀúĆÖÿĎêøĔĀšêĂïÿîĂÜêŠĂÖćøđðúĊę÷îĒðúÜ×ĂÜÿĆÜÙöēúÖǰǰĒúąđðŨîìĊę÷ĂöøĆïøąéĆï

ÿćÖúǰǰđîšîÖćøñÿöñÿćîĂÜÙŤÙüćöøĎšìĊęÝĞćđðŨîǰìĆĚÜìćÜéšćîüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰüĉýüÖøøöýćÿêøŤǰ

đýøþåýćÿêøŤǰøüöëċÜïøĉĀćøíčøÖĉÝđ×šćéšü÷ÖĆîǰđóČęĂðøĆïðøčÜĀúĆÖÿĎêøüĉýüÖøøöĂćĀćøǰđóČęĂđêøĊ÷öóøšĂö

ðøąđìýÿĎŠÙüćöđðŨîÿćÖú 

����ǰǰÙüćöđÖĊę÷ü×šĂÜÖĆïóĆîíÖĉÝ×ĂÜöĀćüĉì÷ćúĆ÷ 

öĀćüĉì÷ćúĆ÷ĒöŠēÝšđðŨîöĀćüĉì÷ćúĆ÷ìĊęöĊÙüćöēééđéŠîĔîéšćîÖćøđÖþêøǰēé÷öĀćüĉì÷ćúĆ÷

öčŠÜđîšîóĆçîćìćÜéšćîÖćøđÖþêøĒïïïĎøèćÖćøǰđðŨîĒĀúŠÜđøĊ÷îøĎšĒúąøüïøüöĂÜÙŤÙüćöøĎšéšćîđìÙēîēú÷Ċ

đÖþêøĒïïÿöĆ÷ĔĀöŠǰÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîĔîĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉýüÖøøö

ĂćĀćøǰÝąđðŨîÖćøñÿöñÿćîĂÜÙŤÙüćöøĎšìĊęöĊÙüćöđÖĊę÷ü×šĂÜìćÜéšćîđìÙēîēú÷ĊǰÝĆéìĞćđðŨîÖćøđøĊ÷îÖćøÿĂîĔî

ĀúĆÖÿĎêøðøĆïðøčÜÿć×ćüĉýüÖøøöĂćĀćøǰđóČęĂÿøšćÜÙüćöđðŨîđúĉýìćÜÝîđðŨîìĊę÷ĂöøĆïĔîøąéĆïîćîćßćêĉêŠĂĕð 

���ǰǰÙüćöÿĆöóĆîíŤǰǰ	ëšćöĊ
ǰÖĆïĀúĆÖÿĎêøĂČęîìĊęđðŗéÿĂîĔîÙèą�õćÙüĉßćĂČęî×ĂÜÿëćïĆî 

����ǰǰøć÷üĉßćĔîĀúĆÖÿĎêøìĊęđðŗéÿĂîēé÷Ùèą�õćÙüĉßć�ĀúĆÖÿĎêøĂČęî 

øć÷üĉßćđĂÖđúČĂÖĔîĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰđßŠîǰ

ÖúčŠöđÙøČęĂÜÝĆÖøÖúĂćĀćøǰ	Food Machinery
ǰÖúčŠöÖøąïüîÖćøìćÜĂćĀćøǰ	Food Processing
ǰÖúčŠöÖćø

ÝĆéÖćøĂćĀćøðúĂéõĆ÷ǰ	Food Safety and Management
ǰÖúčŠöîüĆêÖøøöĂćĀćøǰ	Food Innovation)ǰ

ÖúčŠöđÞóćąìćÜđÖĊę÷üÖĆïüĉýüÖøøöĂćĀćøǰ (Specialized in Food Engineering) ÖúčŠöđìÙēîēú÷Ċîćēîǰ

(Nanotechnologies)ǰĒúąÖúčŠöđìÙēîēú÷ĊÿĉęÜĒüéúšĂöǰ(Environmental Technology) 

����ǰǰøć÷üĉßćìĊęđðŗéÿĂîĔĀšÙèą�õćÙüĉßć�ĀúĆÖÿĎêøĂČęî 

ĕöŠöĊ 
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����ǰǰÖćøïøĉĀćøÝĆéÖćø 

1) ǰĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøðøąÿćîÜćîÖĆïĂćÝćø÷ŤñĎšÿĂîĔîÖúčŠöüĉßćĀøČĂøć÷üĉßćìĊęđðŗé

ÿĂîĔîÙèąĂČęîǰėǰĔîđøČęĂÜøć÷úąđĂĊ÷éđîČĚĂĀć×ĂÜüĉßćǰÖćøÝĆéêćøćÜÖćøđøĊ÷îĒúąÖćøüĆéñúǰðøąđöĉîñúǰÖćø

ÝĆéÖúčŠöîĆÖýċÖþćúÜđøĊ÷îøć÷üĉßćêćöøąéĆïÙüćöøĎšóČĚîåćî 

2)  ÝĆéÖćøĔĀšöĊÖćøĔßšðŦÝÝĆ÷ĒúąìøĆó÷ćÖøøŠüöÖĆîǰēé÷ðøąÿćîÜćîÖĆïÙèąĀøČĂĀúĆÖÿĎêøêŠćÜǰ

ėǰĔîÖćøÝĆéÖćøđøĊ÷îÖćøÿĂî 
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ĀöüéìĊęǰ�ǰǰ×šĂöĎúđÞóćą×ĂÜĀúĆÖÿĎêø 
 

�.  ðøĆßâćǰǰÙüćöÿĞćÙĆâǰǰĒúąüĆêëčðøąÿÜÙŤ×ĂÜĀúĆÖÿĎêøǰ 

 ���ǰǰðøĆßâćĒúąÙüćöÿĞćÙĆâǰǰǰǰ 

óĆçîćýĆÖ÷õćóéčþãĊïĆèæĉêĔîÖćøÿøšćÜÿøøÙŤĂÜÙŤÙüćöøĎšĔĀöŠǰîüĆêÖøøöĔĀöŠÝćÖÖćøüĉÝĆ÷

ìćÜéšćîüĉýüÖøøöĂćĀćøĒúąÖćøïĎøèćÖćøýćÿêøŤĀúć÷ýćÿêøŤđ×šćéšü÷ÖĆîǰđóČęĂĔĀšđÖĉéÖćøÙĉéĂ÷ŠćÜđðŨî

øąïï øüöëċÜÿćöćøëÖšćüĕðđðŨîñĎšðøąÖĂïÖĉÝÖćøíč øÖĉÝĂĉÿøąǰ (Entrepreneur) ĕéšǰēé÷ĀúĆÖÿĎêøöĊ

ÙüćöÿĞćÙĆâĔîÖćøóĆçîć÷čìíýćÿêøŤ×ĂÜöĀćüĉì÷ćúĆ÷ìĊęÝąÖšćüĕðÿĎŠÖćøđðŨîöĀćüĉì÷ćúĆ÷ßĆĚîîĞćìĊęöĊÙüćöđðŨî

đúĉýìćÜÖćøđÖþêøĒúąĂćĀćøĔîøąéĆïîćîćßćêĉ 

  ���ǰǰüĆêëčðøąÿÜÙŤ×ĂÜĀúĆÖÿĎêø 

1) đóČęĂóĆçîćéčþãĊïĆèæĉêĔĀšöĊÙüćöøĂïøĎšǰÿćöćøëÿøšćÜĂÜÙŤÙüćöøĎšìćÜüĉßćÖćøđóČęĂóĆçîćéšćî

üĉýüÖøøöĂćĀćøĕéšéšü÷êîđĂÜĕéš øüöëċÜöĊìĆÖþąÿĎŠÙüćöÿćöćøëǰĶñúĉêĕéšǰ×ć÷đðŨîķ 

2) đóČęĂóĆçîćéčþãĊïĆèæĉêĔĀšÿćöćøëÙĉéüĉđÙøćąĀŤĒúąĒÖšĕ×ðŦâĀćéšćîüĉýüÖøøöĂćĀćøĂ÷ŠćÜ

đðŨîøąïïǰøüöëċÜÖćøĔßš×šĂöĎúðøąÖĂïÖćøêĆéÿĉîĔÝĔîÖćøìĞćÜćîĕéšĂ÷ŠćÜöĊðøąÿĉìíĉõćó 

3) đóČęĂóĆçîćĔĀšéčþãĊïĆèæĉêöĊÙüćöøĎšđìŠćìĆîÙüćöđðúĊę÷îĒðúÜìćÜđìÙēîēú÷ĊǰÿõćüąÖćø

đðúĊę÷îĒðúÜíøøößćêĉǰĒúąĔßšÙüćöøĎšìćÜüĉýüÖøøöĂćĀćøđ×šćĒÖšĕ×ðŦâĀć 

4) đóČęĂĔĀšéčþãĊïĆèæĉêöĊÙčèíøøöǰÝøĉ÷íøøöéšćîüĉßćÖćøǰöĊÙüćöøĆïñĉéßĂïêŠĂêîđĂÜǰĒúą

ÿĆÜÙöǰ  

��ǰǰĒñîóĆçîć 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰöĊĒñîóĆçîćìĊęöĊøć÷úąđĂĊ÷éǰĒúą

êĆüïŠÜßĊĚÖćøóĆçîćǰēé÷ÝąìĞćÖćøðøĆïðøčÜĀúĆÖÿĎêøĄǰìčÖǰ� ðŘǰîĆïÝćÖđðŗéÖćøđøĊ÷îÖćøÿĂîêćöĀúĆÖÿĎêøǰ

éĆÜîĊĚ 

���ǰĒñîÖćøóĆçîć�đðúĊę÷îĒðúÜ ���ǰÖú÷čìíŤ ���ǰĀúĆÖåćî�êĆüïŠÜßĊĚ 

éšćîóĆçîćïčÙúćÖøǰéšćîÖćøđøĊ÷îÖćøÿĂîǰĒúąïøĉÖćøüĉßćÖćø 

óĆçîćïčÙúćÖøĔîéšćîüĉßćÖćøĒúąéšćîÖćøüĉÝĆ÷ 1. ÿîĆïÿîčîĔĀšïčÙúćÖøđ×šć
ĂïøöĀøČĂøŠüöÿĆööîćìćÜ

üĉßćÖćøǰđóČęĂđóĉęöóĎî

ÙüćöøĎšĒúąìĆîêŠĂÖøąĒÿ

ÖćøđðúĊę÷îĒðúÜ×ĂÜ÷čÙǰ

ĂĆîÝąđðŨîðøąē÷ßîŤêŠĂÖćø

đøĊ÷îÖćøÿĂîĒúąÖćø

óĆçîćéšćîÜćîüĉÝĆ÷ 

êĆüïŠÜßĊĚ 

ïčÙúćÖøĕéšøĆïÖćø

óĆçîćìćÜéšćîüĉßćÖćø 

ĀúĆÖåćî 

1. øć÷ÜćîĒúąđĂÖÿćøÖćø
đ×šćøŠüöĂïøöǰÿĆööîć

ìćÜüĉßćÖćø 
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éšćîóĆçîćïčÙúćÖøǰéšćîÖćøđøĊ÷îÖćøÿĂîǰĒúąïøĉÖćøüĉßćÖćø 

 2. ÿŠÜđÿøĉöĒúąÿîĆïÿîčîĔĀš

ïčÙúćÖøÿøšćÜñúÜćîìćÜ

üĉßćÖćøìĊęöĊÙčèõćóǰĒúą×Ă

êĞćĒĀîŠÜìćÜüĉßćÖćø 

 

3. ÿŠÜđÿøĉöĒúąÿîĆïÿîčîĔĀš

ïčÙúćÖøìĞćÜćîïøĉÖćø

üĉßćÖćøĒÖŠĂÜÙŤÖøõć÷îĂÖ 

4. ÿŠÜđÿøĉöĔĀšĂćÝćø÷ŤĒÿüÜĀć

ÙüćöøŠüööČĂÖĆïĀîŠü÷Üćî

ĂČęîǰìĆĚÜõćÙøĆåĒúąđĂÖßîǰ

	Public Private 

Partnership, PPP) 

đóČęĂìĊęÝąóĆçîćîüĆêÖøøö

ĒúąüĉÿćĀÖĉÝ 

5. ÿŠÜđÿøĉöïčÙúćÖøÝćÖ

öĀćüĉì÷ćúĆ÷ĕððäĉïĆêĉÜćî

øŠüöõćÙđĂÖßîđóČęĂđóĉęö×Ċé

ÙüćöÿćöćøëĔî

õćÙđĂÖßîǰ(Talent 

Mobility) 

6. ÿŠÜđÿøĉöĔĀšĂćÝćø÷ŤóĆçîć

ĀøČĂðøĆïðøčÜǰ(Brush up) 

êîđĂÜìčÖǰėǰ�ǰðŘǰĒúą

ÿŠÜđÿøĉöÖćøìĞćĔĀšđðŨî

ÿćÖúǰ

(Internationalization) 

 

 

 

 

2. ðøĉöćèÜćîüĉÝĆ÷ĒúąÖćø

đñ÷ĒóøŠñúÜćîìćÜ

üĉßćÖćøǰøüöëċÜÖćø×Ă

êĞćĒĀîŠÜìćÜüĉßćÖćø×ĂÜ

ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêø 

3. ðøĉöćèÜćîïøĉÖćø

üĉßćÖćø×ĂÜĂćÝćø÷Ť

ðøąÝĞćĀúĆÖÿĎêø 

4. ðøĉöćèñúÜćîìĊęîĞćđÿîĂ

ÿĎŠüÜÖćøüĉßćÖćøìĆĚÜ

øąéĆïßćêĉĒúąîćîćßćêĉ 

 

 

 

 

��ǰðøĉöćèÜćîüĉÝĆ÷ìĊęđÖĉé

ÝćÖÙüćöøŠüööČĂÖĆï

õćÙđĂÖßî 

 

 

 

��ǰðøĉöćèÜćîüĉÝĆ÷ĒúąÖćø

đñ÷ĒóøŠñúÜćîìćÜ

üĉßćÖćøìĆĚÜĔîøąéĆïßćêĉ

Ēúąîćîćßćêĉ 
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éšćîĀúĆÖÿĎêø 

��ǰÖćøÝĆéìĞćøć÷úąđĂĊ÷é×ĂÜĀúĆÖÿĎêøêćöĒïïǰ

öÙĂ�2 

2. ÖćøÝĆéìĞćøć÷úąđĂĊ÷é×ĂÜøć÷üĉßćêćöĒïïǰ

öÙĂ�3 øüöìĆĚÜñúÖćøéĞćđîĉîÖćøøć÷üĉßćêćö

ĒïïǰöÙĂ�5  

3. ÖćøÝĆéìĞćøć÷ÜćîñúÖćøéĞćđîĉîÜćî×ĂÜ

ĀúĆÖÿĎêøêćöĒïïǰöÙĂ�7 

4. ÖćøìïìüîñúÿĆöùìíĉĝ×ĂÜîĆÖýċÖþćêćö

öćêøåćîÖćøđøĊ÷îøĎšìĊęÖĞćĀîéĔîǰöÙĂ� 3  

5. ÖćøÿøčðñúÖćøéĞćđîĉîÜćîĒúąÖćøÝĆéìĞćĒñî

ĔîÖćøóĆçîćðøĆïðøčÜÖćøÝĆéÖćøđøĊ÷îÖćø

ÿĂî 

 

 

 

 

 

1. êĉéêćöÖćøÖĞćĀîéÖøĂï
öćêøåćîÙčèüčçĉÿć×ćüĉßć

üĉýüÖøøöĂćĀćø 

2. ðøąíćîĀúĆÖÿĎêøßĊĚĒÝÜ
ĂćÝćø÷ŤñĎšÿĂîøć÷üĉßćđóČęĂ

øĆïñĉéßĂïĔîÖćøÝĆéìĞćǰ

öÙĂ�3ǰĒúąǰöÙĂ�5 ĔîĒêŠ

úąøć÷üĉßćêćößŠüÜđüúćìĊę

ÖĞćĀîéǰøüöìĆĚÜÖćøìüî

ÿĂïñúÿĆöùìíĉĝ×ĂÜ

îĆÖýċÖþćêćööćêøåćî

ÖćøđøĊ÷îøĎšìĊęÖĞćĀîé 

3. ÝĆéðøąßčöđóČęĂßĊĚĒÝÜĒúą
ÿøčðñúÖćøéĞćđîĉîÜćî×ĂÜ

ĀúĆÖÿĎêøđóČęĂøąéöÙüćö

ÙĉéđĀĘîĔîÖćøóĆçîć

ðøĆïðøčÜÖćøđøĊ÷îÖćøÿĂî

×ĂÜĀúĆÖÿĎêø 

 

êĆüïŠÜßĊĚ 

1. öĊøć÷úąđĂĊ÷é×ĂÜ

ĀúĆÖÿĎêøêćöĒïïǰöÙĂ�

2ǰìĊęÿĂéÙúšĂÜÖĆïÖøĂï

öćêøåćîÙčèüčçĉ

ĒĀŠÜßćêĉĀøČĂöćêøåćî

Ùčèüčçĉÿć×ć/ÿć×ćüĉßć 

2. öĊøć÷úąđĂĊ÷é×ĂÜ

øć÷üĉßćêćöǰöÙĂ�3ǰ- 

öÙĂ�7 

3. öĊĒñîÖćøóĆçîć

ðøĆïðøčÜÖćøÝĆéÖćøđøĊ÷î

ÖćøÿĂî 

ĀúĆÖåćî 

đĂÖÿćøǰöÙĂ�2ǰ- öÙĂ�7 

ĒñîÖćøóĆçîć/ðøĆïðøčÜ

ÖćøđøĊ÷îÖćøÿĂî×ĂÜ

ĀúĆÖÿĎêø 
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���ǰĒñîÖćøóĆçîć�đðúĊę÷îĒðúÜ ���ǰÖú÷čìíŤ ���ǰĀúĆÖåćî�êĆüïŠÜßĊĚ 

éšćîîĆÖýċÖþć 

1. ÖćøÝĆéÖćøĒñîÖćøýċÖþćĔîøąéĆïïĆèæĉêĔĀšĕéš

êćöøą÷ąđüúćìĊęÖĞćĀîé 

2. ÖćøóĆçîćýĆÖ÷õćóĔîÖćøđøĊ÷îÖćøÿĂîĔî

ĀúĆÖÿĎêø 

3. ÖćøÿŠÜđÿøĉöìćÜéšćîÖćøìĞćüĉÝĆ÷ 

1. ÝĆéðøąßčöđóČęĂßĊĚĒÝÜ
ĒñîÖćøýċÖþćǰøŠüöÖĆïÖćø

Ĕßšøąïïÿćøÿîđìýöć

ĂĞćîü÷ÙüćöÿąéüÖĔîÖćø

ïĆîìċÖǰÿČïÙšîǰĒúą

ĒÿéÜñú×šĂöĎú×ĂÜ

îĆÖýċÖþćĒïïøć÷ïčÙÙúǰ

Ēúąøć÷ĀúĆÖÿĎêø  

2. ÝĆéĔĀšöĊÖćøđøĊ÷îÖćøÿĂî
ĒïïñĎšđøĊ÷îđðŨîýĎî÷ŤÖúćÜǰ

øŠüöÖĆïÖćøđßĉâ

ýćÿêøćÝćø÷ŤǰñĎšđßĊę÷üßćâ

ĔîĒêŠúąÿć×ćöćĔĀšÙüćöøĎšǰ 

êĆüïŠÜßĊĚ 

1. öĊøć÷ÜćîñúÖćø

éĞćđîĉîÜćîÖĉÝÖøøöìĊę

ÿŠÜđÿøĉöéšćîêŠćÜǰėǰ

óøšĂöĒïïĒÿéÜÖćø

ðøąđöĉîñúÖćøĔĀš

×šĂÙĉéđĀĘîĒúąĒîü

ìćÜÖćøðøĆïðøčÜ

ēÙøÜÖćø 

2. öĊÝĞćîüîēÙøÜÖćøìĊę

ĕéšøĆïìčîÿîĆïÿîčîüĉÝĆ÷

ÝćÖĒĀúŠÜìčîüĉÝĆ÷

õć÷îĂÖ 

3. öĊÝĞćîüîïìÙüćöìćÜ

üĉßćÖćøìĊęĕéšøĆïÖćø

đñ÷ĒóøŠ 

4. ÝĞćîüîîĆÖýċÖþćìĊęđ×šć

øŠüöĒúąñŠćîÖćø

ðøąđöĉîìéÿĂïìćÜéšćî

ìĆÖþąõćþćĂĆÜÖùþ 

 3. ÝĆéĔĀšöĊēÙøÜÖćøĂïøöÖćø

đ×Ċ÷îēÙøÜøŠćÜđóČęĂ×Ăìčî

üĉÝĆ÷ÝćÖĀîŠü÷Üćî

õć÷îĂÖ 

4. ÝĆéĔĀšöĊēÙøÜÖćøĂïøöÖćø

đ×Ċ÷îïìÙüćöìćÜüĉßćÖćøǰ

ĒúąĔĀšÙüćöøĎšđøČęĂÜ

Ýøø÷ćïøøèìćÜüĉßćÖćø 

5. ÝĆéĔĀšöĊēÙøÜÖćøìéÿĂï

ìĆÖþąìćÜéšćî

õćþćĂĆÜÖùþìćÜéšćîÖćø

ÿČęĂÿćø 
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���ǰĒñîÖćøóĆçîć�đðúĊę÷îĒðúÜ ���ǰÖú÷čìíŤ ���ǰĀúĆÖåćî�êĆüïŠÜßĊĚ 

éšćîñĎšöĊÿŠüîĕéšÿŠüîđÿĊ÷ 

1. ÖćøðøąđöĉîÙüćöóċÜóĂĔÝ×ĂÜñĎšðøąÖĂïÖćø

êŠĂïĆèæĉê 

2. ÖćøðøąđöĉîÙüćöóċÜóĂĔÝ×ĂÜïĆèæĉê 

3. ÿëćîõćó×ĂÜĀúĆÖÿĎêøĔîöĀćüĉì÷ćúĆ÷ 

 

1. ÝĆéĔĀšöĊĒïïÿĂïëćöÙüćö
óċÜóĂĔÝ×ĂÜ

ñĎšðøąÖĂïÖćøêŠĂïĆèæĉê 

2. ÝĆéĔĀšöĊĒïïÿĂïëćöÙüćö
óċÜóĂĔÝ×ĂÜïĆèæĉêêŠĂ

ĀúĆÖÿĎêøìĊęđøĊ÷î 

3. ÝĆéĔĀšöĊÖćøðøąđöĉîÝĞćîüî
ïĆèæĉêìĊęÿîĔÝÿöĆÙøđøĊ÷î

ĒúąñŠćîđ×šćýċÖþćĔîĒêŠúą

ðŘÖćøýċÖþćǰêúĂé

ßŠüÜđüúćÖćøĔßšĀúĆÖÿĎêø 

 

êĆüïŠÜßĊĚ 

1. öĊøć÷Üćîñú×ĂÜ

ĒïïÿĂïëćöÙüćöóċÜ

óĂĔÝĔîéšćîêŠćÜǰėǰēé÷

îĞćđ×šćðøąßčöđóČęĂ

óĉÝćøèćÖúĆęîÖøĂÜñŠćî

ñĎšïøĉĀćøĀúĆÖÿĎêø 

2. ÝĞćîüîĒúąđðĂøŤđàĘîêŤìĊę

đóĉęö×ċĚî×ĂÜïĆèæĉêìĊęÿîĔÝ

ÿöĆÙøĒúąñŠćîđ×šćýċÖþć

ĔîĒêŠúąðŘÖćøýċÖþćǰ

êúĂéßŠüÜđüúćÖćøĔßš

ĀúĆÖÿĎêø 
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ĀöüéìĊęǰ�ǰǰøąïïÖćøÝĆéÖćøýċÖþćǰǰÖćøéĞćđîĉîÖćøĒúąēÙøÜÿøšćÜ×ĂÜĀúĆÖÿĎêø 

 

��ǰǰøąïïÖćøÝĆéÖćøýċÖþć 

���ǰǰøąïïǰǰ 

ÖćøýċÖþćĔîöĀćüĉì÷ćúĆ÷ĒöŠēÝšĔßšøąïïÖćøýċÖþćìüĉõćÙǰēé÷ǰ�ǰðŘÖćøýċÖþćǰĒïŠÜĂĂÖđðŨîǰ  ǰ

�ǰǰõćÙÖćøýċÖþćðÖêĉǰǰöĊøą÷ąđüúćÖćøýċÖþćĕöŠîšĂ÷ÖüŠćǰ15 ÿĆðéćĀŤ 

���ǰǰÖćøÝĆéÖćøýċÖþćõćÙùéĎøšĂî 

ĕöŠöĊÖćøÝĆéÖćøýċÖþćĔîõćÙùéĎøšĂî 

���ǰǰÖćøđìĊ÷ïđÙĊ÷ÜĀîŠü÷ÖĉêĔîøąïïìüĉõćÙ 

ĕöŠöĊÖćøÝĆéÖćøýċÖþćøąïïĂČęîîĂÖđĀîČĂÝćÖøąïïìüĉõćÙ 

��ǰǰÖćøéĞćđîĉîÖćøĀúĆÖÿĎêøǰ 

���ǰǰüĆî-đüúćĔîÖćøéĞćđîĉîÖćøđøĊ÷îÖćøÿĂî 

õćÙÖćøýċÖþćìĊęǰǰ�ǰǰǰǰǰ đéČĂîöĉëčîć÷îǰ�ǰđéČĂîêčúćÙö 

õćÙÖćøýċÖþćìĊęǰǰ�ǰǰǰǰǰ đéČĂîóùýÝĉÖć÷îǰ-ǰđéČĂîöĊîćÙö 

ĀøČĂĔĀšđðŨîĕðêćöðäĉìĉîÖćøýċÖþć×ĂÜöĀćüĉì÷ćúĆ÷ìĊęðøąÖćýĔßšĔî×èąîĆĚî ǰēé÷đðŗé

ÖćøýċÖþćĔîõćÙðÖêĉ 

���ǰǰÙčèÿöïĆêĉ×ĂÜñĎšđ×šćýċÖþć 

ñĎšÿöĆÙøêšĂÜÿĞćđøĘÝÖćøýċÖþćÝćÖÿëćïĆîÖćøýċÖþćìĊęÿĞćîĆÖÜćîÙèąÖøøöÖćø×šćøćßÖćøóú

đøČĂîǰ(Ö�ó�
ǰøĆïøĂÜǰĒúąöĊÙčèÿöïĆêĉÙøïëšüîêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰüŠćéšü÷ÖćøýċÖþćøąéĆï

ïĆèæĉêýċÖþćǰðøąÖćýöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰđøČęĂÜÖćøøĆïÿöĆÙøđ×šćýċÖþćêŠĂĔîĒêŠúąðŘÖćøýċÖþćǰēé÷öĊÙčèÿöïĆêĉ

đóĉęöđêĉöéĆÜêŠĂĕðîĊĚ 

1) ĀúĆÖÿĎêøĒïïǰ1 

 Ēïïǰ1.1 ÿĞćĀøĆïñĎšÿĞćđøĘÝÖćøýċÖþćøąéĆïðøĉââćēì 

 Ēïïǰ1.2 ÿĞćĀøĆïñĎšÿĞćđøĘÝÖćøýċÖþćøąéĆïðøĉââćêøĊ ìĊęöĊøąéĆïñúÖćøđøĊ÷îéĊöćÖ 

2) ĀúĆÖÿĎêøĒïïǰ2 

Ēïïǰ2.1 ÿĞćĀøĆïñĎšÿĞćđøĘÝÖćøýċÖþćøąéĆïðøĉââćēì 

Ēïïǰ2.2 ÿĞćĀøĆïñĎšÿĞćđøĘÝÖćøýċÖþćøąéĆïðøĉââćêøĊ ìĊęöĊøąéĆïñúÖćøđøĊ÷îéĊöćÖ 

ìćÜÖúčŠöüĉýüÖøøöýćÿêøŤìčÖÿć×ćǰĒúąÖúčŠöüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰìĆĚÜîĊĚǰĀćÖñĎšÿöĆÙøđðŨî

ßćüêŠćÜßćêĉêšĂÜĕéšøĆïÙüćöđĀĘîßĂïÝćÖĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêø 
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�.�  ðŦâĀć×ĂÜîĆÖýċÖþćĒøÖđ×šć 

�
ǰîĆÖýċÖþćìĊęêšĂÜÖćøÿöĆÙøđøĊ÷îĔîĀúĆÖÿĎêøĄǰöĊÙčèÿöïĆêĉĕöŠëċÜđÖèæŤìĊęĀúĆÖÿĎêøĄǰĕéšÖĞćĀîé

ĕüšǰđßŠîǰÙčèüčçĉĕöŠêøÜêćöđÖèæŤ đðŨîêšî 

�
ǰîĆÖýċÖþćìĊęÿöĆÙøđøĊ÷î÷ĆÜ×ćéðøąÿïÖćøèŤéšćîÖćøđðŨîñĎšðøąÖĂïÖćøǰ×ćéìĆÖþąÙüćöøĎš

éšćîđìÙēîēú÷ĊìĊęìĆîÿöĆ÷ǰĒúąÝĉêüĉââćèñĎšðøąÖĂïÖćøĂĉÿøąǰ 

���ǰǰÖú÷čìíŤĔîÖćøéĞćđîĉîÖćøđóČęĂĒÖšĕ×ðŦâĀć�×šĂÝĞćÖĆé×ĂÜîĆÖýċÖþćĔî×šĂǰ��� 

�
ǰîĆÖýċÖþćìĊęöĊÙčèÿöïĆêĉĕöŠëċÜđÖèæŤĀúĆÖÿĎêøĄǰĒúąöĊÙüćöðøąÿÜÙŤêšĂÜÖćøýċÖþćÝøĉÜǰ  êšĂÜ

ĔĀšöĊÖćøđÿîĂđĀêčñúĀøČĂđÿîĂēÙøÜÖćøüĉÝĆ÷ĀøČĂðøąÿïÖćøèŤÖćøìĞćÜćîĀøČĂĂČęîǰėǰêćö

ÙüćöđĀĘîßĂï×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

�
ǰîĆÖýċÖþćêšĂÜýċÖþćøć÷üĉßćđóĉęöđêĉöêćöÙĞćĒîąîĞć×ĂÜÙèąÖøøöÖćøìĊęðøċÖþćĒúąêćö

ÙüćöđĀĘîßĂï×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

���ǰǰĒñîÖćøøĆïîĆÖýċÖþćĒúąñĎšÿĞćđøĘÝÖćøýċÖþćĔîøą÷ąǰǰ�ǰǰðŘ 

ǰǰǰǰǰǰÝĞćîüîîĆÖýċÖþćìĊęøĆïđ×šćǰĒúąÙćéüŠćÝąÿĞćđøĘÝÖćøýċÖþćêćöĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊ

ïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøĒÿéÜéĆÜêćøćÜ 

 ǰǰǰǰǰǰ 

 

 

 

 

 

 

 

ÝĞćîüîîĆÖýċÖþć 
ðŘÖćøýċÖþć 

��62 ��63 ��64 ��65 ��66 

ßĆĚîðŘìĊęǰ� 

ßĆĚîðŘìĊęǰ� 

ßĆĚîðŘìĊęǰ3 

ßĆĚîðŘìĊęǰ� 

ßĆĚîðŘìĊęǰ� 

3 

- 

- 

- 

- 

3 

3 

- 

- 

- 

3 

3 

3 

- 

- 

3 

3 

3 

3 

- 

3 

3 

3 

3 

3 

øüö 3 6 9 12 15 

ÝĞćîüîïĆèæĉêìĊęÙćéüŠćÝąÿĞćđøĘÝÖćøýċÖþć - - 3 3 6 
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���ǰǰÜïðøąöćèêćöĒñî 

ÜïðøąöćèÿĞćĀøĆïÙŠćĔßšÝŠć÷đðŨîđÜĉîÜïðøąöćèĒñŠîéĉîǰĒúąđÜĉîøć÷ĕéš×ĂÜöĀćüĉì÷ćúĆ÷Ą  

îĂÖÝćÖîĊĚĀúĆÖÿĎêøÙćéüŠćÝą×ĂÿîĆïÿîčîìčîüĉÝĆ÷ÝćÖĀîŠü÷Üćîõć÷îĂÖĂČęîǰė 
 

ĒĀúŠÜìčîÿîĆïÿîčî 
ÜïðøąöćèìĊęÙćéüŠćÝąĕéšøĆïĔîðŘÜïðøąöćè 

��62 ��63 ��64 ��65 ��66 

1. ÜïðøąöćèĒñŠîéĉî 570,��� 620,��� 67�,��� 7�0,��� 770,000 

2. ÜïðøąöćèđÜĉîøć÷ĕéš 50,��� 100,��� 150,��� 200,��� 250,��� 

3. ÜïüĉÝĆ÷ÝćÖõć÷îĂÖ 200,��� 200,��� 400,��� 400,��� 600,��� 

2.6.1  ÜïðøąöćèĒñŠîéĉî (ĀîŠü÷/ïćì
 

Āöüéøć÷ÝŠć÷ 
ðøąöćèÖćøÙŠćĔßšÝŠć÷ĔîðŘÜïðøąöćè 

��62 ��63 ��64 ��65 ��66 

��ǰÜïïčÙúćÖø 

�ǰĂĆêøćđéĉö 

�ǰĂĆêøćĔĀöŠ 

�.ǰÜïéĞćđîĉîÜćî 

�ǰêĂïĒìîǰĔßšÿĂ÷Ēúą 

üĆÿéč ĒúąÙŠć

ÿćíćøèĎðēõÙ 

 

520,000 

- 

 

50,000 

 

 

520,000 

- 

 

100,000 

 

 

520,000 

- 

 

120,000 

 

520,000 

- 

 

200,000 

 

520,000 

- 

 

250,000 

øüö 570,��� 620,��� 67�,��� 72�,��� 770,000 
 

2.6.2   ÜïðøąöćèđÜĉîøć÷ĕéš (ĀîŠü÷/ïćì
 

Āöüéøć÷øĆï 
ðøąöćèÖćøøć÷øĆïĔîðŘÜïðøąöćè 

��62 ��63 ��64 ��65 ��66 

�ǰêĂïĒìîǰĔßšÿĂ÷ĒúąüĆÿéč 150,��� 200,��� 200,��� 200,��� 200,��� 

øüö 150,��� 200,��� 200,��� 200,��� 200,��� 
 

2.6.3   ÜïüĉÝĆ÷ÝćÖõć÷îĂÖǰ(ĀîŠü÷/ïćì
 

Āöüéøć÷øĆï 
ðøąöćèÖćøøć÷øĆïĔîðŘÜïðøąöćè 

��62 ��63 ��64 ��65 ��66 

�ǰĂčéĀîčîēÙøÜÖćøüĉÝĆ÷ 200,��� 200,��� 400,��� 400,��� 600,��� 

øüö 200,��� 200,��� 400,��� 400,��� 600,��� 
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���  øąïïÖćøýċÖþć 

øąïïÖćøýċÖþćĒïïßĆĚîđøĊ÷î 

���ǰǰÖćøđìĊ÷ïēĂîĀîŠü÷Öĉêǰǰøć÷üĉßćǰǰĒúąÖćøúÜìąđïĊ÷îđøĊ÷î×šćööĀćüĉì÷ćúĆ÷ǰ	ëšćöĊ
 

ÖćøđìĊ÷ïēĂîĀîŠü÷Öĉêǰøć÷üĉßć ĒúąÖćøúÜìąđïĊ÷îđøĊ÷î×šćööĀćüĉì÷ćúĆ÷ǰĔĀšđðŨîĕðêćöǰ

×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ����ǰĒúąêćöøąđïĊ÷ïǰøüöëċÜ

ðøąÖćýĂČęîǰėǰ×ĂÜöĀćüĉì÷ćúĆ÷ìĊęðøąÖćýđóĉęöđêĉö 

��ǰǰĀúĆÖÿĎêøĒúąĂćÝćø÷ŤñĎšÿĂî 

ǰǰǰǰǰǰǰ ��� ǰĀúĆÖÿĎêø  

                ǰ�����ǰǰÝĞćîüîĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêøǰ 

 1)ǰĀúĆÖÿĎêøĒïïǰ1.1  

đðŨîĒñîÖćøýċÖþćÿĞćĀøĆïñĎšÿĞćđøĘÝÖćøýċÖþćøąéĆïðøĉââćēììĊęđîšîÖćøìĞćüĉÝĆ÷ēé÷

öĊÖćøìĞćđÞóćąéčþãĊîĉóîíŤǰēé÷öĊÝĞćîüîĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêøǰ48 ĀîŠü÷Öĉêǰ 

 2)ǰĀúĆÖÿĎêøĒïïǰ1.2 

đðŨîĒñîÖćøýċÖþćÿĞćĀøĆïñĎšÿĞćđøĘÝÖćøýċÖþćøąéĆïðøĉââćêøĊìĊęđîšîÖćøìĞćüĉÝĆ÷ēé÷

öĊÖćøìĞćđÞóćąéčþãĊîĉóîíŤǰēé÷öĊÝĞćîüîĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêøǰ72 ĀîŠü÷Öĉê  

3)ǰĀúĆÖÿĎêøĒïïǰ2.1  

đðŨîĒñîÖćøýċÖþćÿĞćĀøĆïñĎšÿĞćđøĘÝÖćøýċÖþćøąéĆïðøĉââćēìĀøČĂđìĊ÷ïđìŠćǰ ìĊęöčŠÜ

ÿøšćÜîĆÖüĉÝĆ÷ĔĀšöĊÙüćöóøšĂöìĆĚÜđîČĚĂĀćüĉßćǰüĉíĊÖćøǰĒúąìĆÖþąĔîÖćøüĉÝĆ÷Ĕî

ÿć×ćüĉßćđÞóćąǰēé÷öĊÝĞćîüîĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêøǰ48 ĀîŠü÷Öĉê 

 4) ĀúĆÖÿĎêøǰĒïïǰ��� 

đðŨîĒñîÖćøýċÖþćǰÿĞćĀøĆïñĎšÿĞćđøĘÝÖćøýċÖþćøąéĆïðøĉââćêøĊǰìĊęöčŠÜÿøšćÜîĆÖüĉÝĆ÷ĔĀš

öĊÙüćöóøšĂöìĆĚÜđîČĚĂĀćüĉßćǰüĉíĊÖćøǰĒúąìĆÖþąĔîÖćøüĉÝĆ÷Ĕîÿć×ćüĉßćđÞóćąǰēé÷öĊ

ÝĞćîüîĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêøǰ��ǰĀîŠü÷Öĉê 

ìĆĚÜîĊĚéčþãĊîĉóîíŤêćöĀúĆÖÿĎêøǰĒïïǰ1.1 Ēúąǰ1.2 ĀúĆÖÿĎêøĒïïǰ2.1 Ēúąǰ2.2 ÝąêšĂÜöĊöćêøåćî

ĒúąÙčèõćóđéĊ÷üÖĆîǰĒúąÖćøýċÖþćìĆĚÜǰ4 ĀúĆÖÿĎêøǰîĆÖýċÖþćÝąêšĂÜÿĂïñŠćîÖćøìéÿĂïõćþćĂĆÜÖùþêćö

đÜČęĂîĕ××ĂÜïĆèæĉêüĉì÷ćúĆ÷ǰêćö×šĂïĆÜÙĆï×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćìĊę

ðøąÖćýĔßšĔî×èąîĆĚî 
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�����ǰēÙøÜÿøšćÜĀúĆÖÿĎêøǰ	ÝĆéÖćøýċÖþćđðŨîǰ6ǰĒïïǰÙČĂ
 

1)ǰĀúĆÖÿĎêøĒïïǰ��� 

1) éčþãĊîĉóîíŤ     48 ĀîŠü÷Öĉê 

2)ǰøć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê  (9) ĀîŠü÷Öĉê 

øüöĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêø    48 ĀîŠü÷Öĉê 

2)ǰĀúĆÖÿĎêøĒïïǰ��� 

1) éčþãĊîĉóîíŤ     72 ĀîŠü÷Öĉê 

2)ǰøć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê  (�3) ĀîŠü÷Öĉê 

øüöĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêø    72 ĀîŠü÷Öĉê 

3) ĀúĆÖÿĎêøĒïïǰ2.1 

1) üĉßćđĂÖïĆÜÙĆï      6 ĀîŠü÷Öĉê 

2)ǰüĉßćđĂÖđúČĂÖ      6 ĀîŠü÷Öĉê 

3) éčþãĊîĉóîíŤ     36 ĀîŠü÷Öĉê 

4) øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê  (9) ĀîŠü÷Öĉê 

øüöĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêø    48 ĀîŠü÷Öĉê 

4) ĀúĆÖÿĎêøĒïïǰ2.2 

1) üĉßćđĂÖïĆÜÙĆï        6 ĀîŠü÷Öĉê 

2) üĉßćđĂÖđúČĂÖ       18 ĀîŠü÷Öĉê 

3) éčþãĊîĉóîíŤ      48 ĀîŠü÷Öĉê 

4) øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê  (13) ĀîŠü÷Öĉê 

øüöĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêø     72 ĀîŠü÷Öĉê 
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5)ǰĀúĆÖÿĎêøĒïïǰ��� 	ǰĒïïǰ2 ðøĉââćǰøąĀüŠćÜǰöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰÖĆïǰUPM 

ēé÷ýċÖþćìĊęǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš 2 ðŘǰĒúąǰUPM 1 ðŘ
 

1) éčþãĊîĉóîíŤ     24 ĀîŠü÷Öĉê 

2)ǰPh.D. Research     24 ĀîŠü÷Öĉê 

3) øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê  (9) ĀîŠü÷Öĉê 

øüöĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêø    48 ĀîŠü÷Öĉê 

6)ǰĀúĆÖÿĎêøĒïïǰ��� 	Ēïïǰ2 ðøĉââćǰøąĀüŠćÜǰUPMǰÖĆïǰöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰ

ēé÷ýċÖþćìĊęǰUPM 2 ðŘǰĒúąǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš 1 ðŘ
 

1) Ph.D. Research     24 ĀîŠü÷Öĉê 

2)ǰéčþãĊîĉóîíŤ     24 ĀîŠü÷Öĉê 

3)ǰøć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê  (9) ĀîŠü÷Öĉê 

øüöĀîŠü÷ÖĉêêúĂéĀúĆÖÿĎêø    48 ĀîŠü÷Öĉê 

ìĆĚÜîĊĚǰ ĕöŠøüöĀîŠü÷ÖĉêÝćÖøć÷üĉßćđÿøĉöóČĚîåćî ÿĞćĀøĆïîĆÖýċÖþćìĊęÝĞćđðŨîêšĂÜđøĊ÷îǰ đóČęĂðøĆïóČĚîåćî

đóĉęöđêĉöǰàċęÜ×ċĚîĂ÷ĎŠÖĆïéčúóĉîĉÝ×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

Āöć÷đĀêč:ǰǰ	ǰ
ǰÙČĂøć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê 
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  �.�.�ǰǰøć÷ßČęĂüĉßćĒúąÝĞćîüîĀîŠü÷Öĉê 

1)ǰĀúĆÖÿĎêøĒïïǰ���    ǰǰǰǰǰ48 ĀîŠü÷Öĉê 

ĀîŠü÷Öĉê (ïøø÷ć÷-ðäĉïĆêĉ�ýċÖþćéšü÷êîđĂÜ) 

 1) øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê  ǰ ǰ ǰ(9) ĀîŠü÷Öĉê 

 üĂǰ7�� øąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøöĂćĀćø                (3) (2-3-5) 

 FE 701 Research Methodology for Food Engineering 

 üĂǰ7�1 ÿĆööîćǰ�                                               (�) (�-�-�) 

 FE 791 Seminar � 

 üĂǰ792 ÿĆööîćǰ�                                               (�) (�-�-�) 

 FE 792 Seminar 2 

 üĂǰ7�3 ÿĆööîćǰ3                                               (�) (�-�-�) 

 FE 793 Seminar 3 

 üĂǰ7�4 ÿĆööîćǰ4                                               (�) (�-�-�) 

 FE 794 Seminar 4 

 üĂǰ7�5 ÿĆööîćǰ5                                               (�) (�-�-�) 

 FE 795 Seminar 5 

 üĂǰ7�6 ÿĆööîćǰ6                                               (�) (�-�-�) 

 FE 796 Seminar 6 
 

   2) éčþãĊîĉóîíŤ   ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ      48ǰĀîŠü÷Öĉêǰ 

 üĂǰ8�1 éčþãĊîĉóîíŤ �ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ6 (0-��-0) 

 FE 891 Dissertation �  

 üĂǰ8�2 éčþãĊîĉóîíŤ 2                                           6 (0-��-0) 

 FE 892 Dissertation 2  

 üĂǰ8�3 éčþãĊîĉóîíŤ �                                           6 (0-18-0) 

 FE 8�3 Dissertationǰ�  

 üĂǰ8�4 éčþãĊîĉóîíŤ �ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ  6 (0-18-0) 

 FE 8�4 Dissertation 4  

 üĂǰ8�5 éčþãĊîĉóîíŤ 5                                         12 (0-�6-0) 

 FE 8�5 Dissertation 5  

 üĂǰ8�6 éčþãĊîĉóîíŤ 6                                         12 (0-�6-0) 

 FE 8�6 Dissertation 6 
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 Āöć÷đĀêč:ǰøć÷üĉßćìĊęĕöŠîĆïĀîŠü÷ÖĉêÿąÿöĔîÝĞćîüîĀîŠü÷Öĉê×ĆĚîêęĞć×ĂÜĀúĆÖÿĎêøĕéšĒÖŠ 

  - øć÷üĉßćõćþćêŠćÜðøąđìýêćöđÜČęĂîĕ××ĂÜïĆèæĉêüĉì÷ćúĆ÷ 

  - øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îđóĉęöđêĉöđóČęĂðøĆïóČĚîåćîđóĉęöđêĉöêćöÙüćöđĀĘîßĂï×ĂÜ

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

�ǰÖćøúÜìąđïĊ÷îøć÷üĉßćéčþãĊîĉóîíŤĔĀšđðŨîĕðêćöðøąÖćý×ĂÜïĆèæĉêüĉì÷ćúĆ÷ 
 

2) ĀúĆÖÿĎêøĒïïǰ���         72 ǰĀîŠü÷Öĉê 

  ǰǰ  ĀîŠü÷Öĉêǰ(ïøø÷ć÷-ðäĉïĆêĉ�ýċÖþćéšü÷êîđĂÜ) 

1) øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê  ǰǰǰǰǰ	13
  ĀîŠü÷Öĉê 

 üĂǰ7�� øąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøöĂćĀćø                (3) (2-3-5) 

 FE 701 Research Methodology for Food Engineering 

 üĂǰ7�1 ÿĆööîćǰ�                                               (�) (�-�-�) 

 FE 791 Seminar � 

 üĂǰ792 ÿĆööîćǰ�                                               (�) (�-�-�) 

 FE 792 Seminar 2 

 üĂǰ7�3 ÿĆööîćǰ3                                               (�) (�-�-�) 

 FE 793 Seminar 3 

 üĂǰ7�4 ÿĆööîćǰ4                                               (�) (�-�-�) 

 FE 794 Seminar 4 

 üĂǰ7�5 ÿĆööîćǰ5                                               (�) (�-�-�) 

 FE 795 Seminar 5 

 üĂǰ7�6 ÿĆööîćǰ6                                               (�) (�-�-�) 

 FE 796 Seminar 6 

 üĂǰ7�7 ÿĆööîćǰ7                                               (�) (�-�-�) 

 FE 797 Seminar 7 

 üĂǰ7�8 ÿĆööîćǰ8                                               (�) (�-�-�) 

 FE 798 Seminar 8 

 üĂǰ7�9 ÿĆööîćǰ9                                               (�) (�-�-�
 

 FE 799 Seminar 9 

 üĂǰ800 ÿĆööîćǰ10                                             (�) (�-�-�) 

 FE 800 Seminar 10 
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ĀîŠü÷Öĉêǰ(ïøø÷ć÷-ðäĉïĆêĉ�ýċÖþćéšü÷êîđĂÜ) 

2) éčþãĊîĉóîíŤ      ǰǰǰǰǰǰ72 ĀîŠü÷Öĉê 

 üĂǰ8�1 éčþãĊîĉóîíŤ �ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ6 (0-��-0) 

     FE 891 Dissertation �  

 üĂǰ8�2 éčþãĊîĉóîíŤ 2                                           6 (0-��-0) 

 FE 892 Dissertation 2  

 üĂǰ8�3 éčþãĊîĉóîíŤ �ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 6 (0-18-0) 

 FE 8�3 Dissertationǰ�  

 üĂǰ8�4 éčþãĊîĉóîíŤ �ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ6 (0-18-0) 

 FE 8�4 Dissertation 4 

 üĂǰ8�5 éčþãĊîĉóîíŤ 5                                         12 (0-�6-0) 

 FE 8�5 Dissertation 5  

 üĂǰ8�6 éčþãĊîĉóîíŤ 6                                         12 (0-�6-0) 

 FE 8�6 Dissertation 6  

 üĂǰ8�7 éčþãĊîĉóîíŤ 7                                           6 (0-18-0) 

   FE 8�7        Dissertationǰ7 

 üĂǰ8�8 éčþãĊîĉóîíŤ 8                                           6 (0-18-0) 

 FE 8�8 Dissertationǰ8 

 üĂǰ8�9 éčþãĊîĉóîíŤ 9                                           6 (0-18-0) 

 FE 8�9 Dissertationǰ9 

 üĂǰ900 éčþãĊîĉóîíŤ 10                                         6 (0-18-0) 

 FE 900 Dissertationǰ10 

 Āöć÷đĀêč:ǰøć÷üĉßćìĊęĕöŠîĆïĀîŠü÷ÖĉêÿąÿöĔîÝĞćîüîĀîŠü÷Öĉê×ĆĚîêęĞć×ĂÜĀúĆÖÿĎêøĕéšĒÖŠ 

  - øć÷üĉßćõćþćêŠćÜðøąđìýêćöđÜČęĂîĕ××ĂÜïĆèæĉêüĉì÷ćúĆ÷ 

  - øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îđóĉęöđêĉöđóČęĂðøĆïóČĚîåćîđóĉęöđêĉöêćöÙüćöđĀĘîßĂï×ĂÜ

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

�ǰÖćøúÜìąđïĊ÷îøć÷üĉßćéčþãĊîĉóîíŤĔĀšđðŨîĕðêćöðøąÖćý×ĂÜïĆèæĉêüĉì÷ćúĆ÷ 
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3) ĀúĆÖÿĎêøĒïïǰ���    ǰǰǰǰǰ48 ĀîŠü÷Öĉê 

ĀîŠü÷Öĉêǰ(ïøø÷ć÷-ðäĉïĆêĉ�ýċÖþćéšü÷êîđĂÜ) 

 1) øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê  ǰǰǰǰǰ	9
 ĀîŠü÷Öĉê 

 üĂǰ7�� øąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøöĂćĀćø                (3) (2-3-5) 

 FE 701 Research Methodology for Food Engineering 

 üĂǰ7�1 ÿĆööîćǰ1                                               (�) (�-�-�) 

 FE 791 Seminar � 

 üĂǰ792 ÿĆööîćǰ�                                               (�) (�-�-�) 

 FE 792 Seminar 2 

 üĂǰ7�3 ÿĆööîćǰ3                                               (�) (�-�-�) 

 FE 793 Seminar 3 

 üĂǰ7�4 ÿĆööîćǰ4                                               (�) (�-�-�) 

 FE 794 Seminar 4 

 üĂǰ7�5 ÿĆööîćǰ5                                               (�) (�-�-�) 

 FE 795 Seminar 5 

 üĂǰ7�6 ÿĆööîćǰ6                                               (�) (�-�-�) 

 FE 796 Seminar 6 
  

 2) øć÷üĉßćđĂÖ      ǰǰǰǰ12 ǰĀîŠü÷Öĉê 

   Ö�ǰüĉßćđĂÖïĆÜÙĆïǰǰ          6ǰǰǰĀîŠü÷Öĉê 

üĂǰ���ǰǰ 

 

FE 711ǰǰǰǰ 

 

üĂǰ��� 

ǰ ǰǰǰǰǰǰǰǰǰǰ 

FE 712 

îüĆêÖøøöĒúąÖćøñúĉêđßĉÜîĉđüýĔîÜćîǰüĉýüÖøøö

ĂćĀćø 

Innovation and Eco Production in Food 

Engineering 

ÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøöĂćĀćøĒïï

ĂÜÙŤøüö 

Integrated Food Engineering System 

Design 

 

3 (2-3-5) 

 

 

 

3 (2-3-5) 
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ĀîŠü÷Öĉêǰ(ïøø÷ć÷-ðäĉïĆêĉ�ýċÖþćéšü÷êîđĂÜ) 

   ×�ǰüĉßćđĂÖđúČĂÖǰǰ          6ǰǰǰĀîŠü÷Öĉê 

ǰüĂǰ���  

 FE 721  

ǰüĂǰ���  

 FE 7�� 

đìÙēîēú÷ĊÖćøĂïĒĀšÜđßĉÜîüĆêÖøøöǰ 

Innovative Drying Technology 

đìÙēîēú÷ĊĔĀöŠĔîÖøąïüîÖćøìćÜĂćĀćøǰ 

Novel Food Processing Technology 

3 (2-3-5) 

 

3 (2-3-5) 

ǰüĂǰ���ǰ 

 

 FE 7�� 

 

ǰüĂǰ���ǰ 

 FE 7�� 

 

ǰüĂǰ733 

 

 FE 733ǰǰǰǰ 

ǰüĂǰ��� 

 FE 7��  

ǰüĂ 7�� 

 FE 7�� 

   

ǰüĂǰ��� 

 FE 751 

 

ǰüĂǰ��� 

 FE 761 

ǰüĂ 771 

 FE 771 

ǰüĂǰ772 

  

 FE 772ǰǰǰǰǰǰ 

óúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüèÿĞćĀøĆïÜćîüĉýüÖøøö

ĂćĀćø  

Computational Fluid Dynamic for Food 

Engineering 

ĒïïÝĞćúĂÜÙèĉêýćÿêøŤĔîÜćîüĉýüÖøøöĂćĀćø  

Mathematical Modeling of Food 

Engineering 

Öćø×÷ć÷ÿđÖúÖøąïüîÖćøÿĞćĀøĆïĂčêÿćĀÖøøö

ĂćĀćø 

Process Scale-up for Food Industry 

ÖćøÝĆéÖćøÙüćöðúĂéõĆ÷éšćîĂćĀćøĒïïĂÜÙŤøüö 

Integrated Food Safety Management

üĉýüÖøøöðäĉïĆêĉÖćøÿĞćĀøĆïēøÜÜćîĂćĀćø 

Engineering Operation for Food Processing 

Plant 

øąïïñúĉêĂĆÝÞøĉ÷ąĔîÜćîüĉýüÖøøöĂćĀćø 

Intelligent Manufacturing in Food 

Engineering 

đìÙēîēú÷ĊîćēîĔîÜćîüĉýüÖøøöĂćĀćø  

Nanotechnologies in Food Engineering 

ĀĆü×šĂđÞóćąìćÜ 

Selected Topic 

ÖãĀöć÷ǰöćêøåćîǰüĉßćßĊóǰĒúąÖćøóĆçîćýćÿêøŤ

üĉýüÖøøöĂćĀćø 

Food Law Standards Profession and 

Development Engineering   

�ǰ(3-0-6) 

 

 

 

� (3-0-6) 

 

 

� (3-0-6) 

 

 

�ǰ(2-3-5) 

 

� (2-3-5) 

 

 

�ǰ(2-3-5) 

 

 

� (2-3-5) 

 

�ǰ(2-3-5) 

 

�ǰ(2-3-5) 
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ĀîŠü÷Öĉêǰ(ïøø÷ć÷-ðäĉïĆêĉ�ýċÖþćéšü÷êîđĂÜ) 

 3)  éčþãĊîĉóîíŤ      ǰǰǰǰǰǰǰ36 ĀîŠü÷Öĉê 

 üĂǰ8�1 éčþãĊîĉóîíŤ �ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ  6 (0-��-0) 

     FE 891 Dissertation �  

 üĂǰ8�2 éčþãĊîĉóîíŤ 2                                            6 (0-��-0) 

 FE 892 Dissertation 2  

 üĂǰ8�3 éčþãĊîĉóîíŤ �                                            6 (0-18-0) 

 FE 8�3 Dissertationǰ�  

 üĂǰ8�4 éčþãĊîĉóîíŤ �                                            6 (0-18-0) 

 FE 8�4 Dissertation 4  

 üĂǰ8�5 éčþãĊîĉóîíŤ 5                                          12 (0-�6-0) 

 FE 8�5 Dissertation 5  

  

 Āöć÷đĀêč:ǰøć÷üĉßćìĊęĕöŠîĆïĀîŠü÷ÖĉêÿąÿöĔîÝĞćîüîĀîŠü÷Öĉê×ĆĚîêęĞć×ĂÜĀúĆÖÿĎêøĕéšĒÖŠ 

  - øć÷üĉßćõćþćêŠćÜðøąđìýêćöđÜČęĂîĕ××ĂÜïĆèæĉêüĉì÷ćúĆ÷ 

- øć÷üĉßćïĆÜÙĆïÖŠĂîĀøČĂđìĊ÷ïđìŠćìĊęĕöŠĕéšđðŨîüĉßćïĆÜÙĆï ĀøČĂüĉßćđúČĂÖêćöÙüćöđĀĘî×ĂÜ

ÙèąÖøøöÖćøìĊęðøċÖþć 

  - øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îđóĉęöđêĉöđóČęĂðøĆïóČĚîåćîđóĉęöđêĉöêćöÙüćöđĀĘîßĂï×ĂÜ

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

�ǰÖćøúÜìąđïĊ÷îøć÷üĉßćéčþãĊîĉóîíŤĔĀšđðŨîĕðêćöðøąÖćý×ĂÜïĆèæĉêüĉì÷ćúĆ÷ 
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4) ĀúĆÖÿĎêøĒïïǰ��2    ǰǰǰǰǰǰ72 ĀîŠü÷Öĉê 

 1) øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉê  ǰǰǰǰ	13
 ĀîŠü÷Öĉê 

  ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰĀîŠü÷Öĉêǰ(ïøø÷ć÷-ðäĉïĆêĉ�ýċÖþćéšü÷êîđĂÜ) 

 üĂǰ7�� øąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøöĂćĀćø                (3) (2-3-5) 

 FE 701 Research Methodology for Food Engineering 

 üĂǰ7�1 ÿĆööîćǰ�                                               (�) (�-�-�) 

 FE 791 Seminar � 

 üĂǰ792 ÿĆööîćǰ�                                               (�) (�-�-�) 

 FE 792 Seminar 2 

 üĂǰ7�3 ÿĆööîćǰ3                                               (�) (�-�-�) 

 FE 793 Seminar 3 

 üĂǰ7�4 ÿĆööîćǰ4                                               (�) (�-�-�) 

 FE 794 Seminar 4 

 üĂǰ7�5 ÿĆööîćǰ5                                               (�) (�-�-�) 

 FE 795 Seminar 5 

 üĂǰ7�6 ÿĆööîćǰ6                                               (�) (�-�-�) 

 FE 796 Seminar 6 

 üĂǰ7�7 ÿĆööîćǰ7                                               (�) (�-�-�) 

 FE 797 Seminar 7 

 üĂǰ7�8 ÿĆööîćǰ8                                               (�) (�-�-�) 

 FE 798 Seminar 8 

 üĂǰ7�9 ÿĆööîćǰ9                                               (�) (�-�-�) 

 FE 799 Seminar 9 

 üĂǰ800 ÿĆööîćǰ10                                             (�) (�-�-�) 

 FE 800 Seminar 10 
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                ĀîŠü÷Öĉêǰ(ïøø÷ć÷-ðäĉïĆêĉ�ýċÖþćéšü÷êîđĂÜ)  

 2) øć÷üĉßćđĂÖ      ǰǰǰ24 ĀîŠü÷Öĉê 

   Ö�ǰüĉßćđĂÖïĆÜÙĆïǰǰ     ǰǰǰǰǰ6ǰĀîŠü÷Öĉê  

üĂǰ���ǰǰ 

 

FE 711ǰǰǰǰ 

 

üĂǰ��� 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰ   

FE 712 

îüĆêÖøøöĒúąÖćøñúĉêđßĉÜîĉđüýĔîÜćîüĉýüÖøøö

ĂćĀćø 

Innovation and Eco Production in Food 

Engineering 

ÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøöĂćĀćøĒïï 

ĂÜÙŤøüö 

Integrated Food Engineering System 

Design 

  3 (2-3-5) 

 

ǰǰǰ 

 

  3 (2-3-5) 

   

    ×�ǰüĉßćđĂÖđúČĂÖǰǰ      ǰǰǰǰǰ18ǰĀîŠü÷Öĉêǰ 

ǰüĂǰ���  

 FE 721  

ǰüĂǰ���  

 FE 7�� 

ǰüĂǰ���ǰ 

 

 FE 7�� 

 

ǰüĂǰ���ǰ 

 FE 7��ǰǰǰǰ 

 

ǰüĂǰ733 

 

 FEǰ733 

ǰüĂǰ��� 

  

 FE 7��  

 

đìÙēîēú÷ĊÖćøĂïĒĀšÜđßĉÜîüĆêÖøøöǰ

Innovative Drying Technology 

đìÙēîēú÷ĊĔĀöŠĔîÖøąïüîÖćøìćÜĂćĀćøǰ 

Novel Food Processing Technology

óúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüèÿĞćĀøĆïÜćî

üĉýüÖøøöĂćĀćø  

Computational Fluid Dynamic for Food 

Engineering 

ĒïïÝĞćúĂÜÙèĉêýćÿêøŤĔîÜćîüĉýüÖøøöĂćĀćø  

Mathematical Modeling of Food 

Engineering 

Öćø×÷ć÷ÿđÖúÖøąïüîÖćøÿĞćĀøĆï

ĂčêÿćĀÖøøö 

Process Scale-up for Food Industry 

ÖćøÝĆéÖćøÙüćöðúĂéõĆ÷éšćîĂćĀćøĒïïǰǰ

ĂÜÙŤøüö 

Integrated Food Safety Management 

 

   3 (2-3-5) 

 

   3 (2-3-5) 

 

ǰǰǰ�ǰ(3-0-6) 

 

 

 

ǰǰǰ�ǰ(3-0-6) 

 

 

ǰǰǰ�ǰ(3-0-6) 

 

 

ǰǰǰ�ǰ(2-3-5) 
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ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰĀîŠü÷Öĉêǰ(ïøø÷ć÷-ðäĉïĆêĉ�ýċÖþćéšü÷êîđĂÜ) 

üĂ 7�� 

FE 7��   

ǰǰǰǰǰǰ 

ǰüĂǰ��� 

 FE 751 

 

ǰüĂǰ��� 

 FE 761 

ǰüĂ 771 

 FE 771 

ǰüĂǰ772 

 

 FE 772ǰǰ 

üĉýüÖøøöðäĉïĆêĉÖćøÿĞćĀøĆïēøÜÜćîĂćĀćø 

Engineering Operation for Food 

Processing Plant 

øąïïñúĉêĂĆÝÞøĉ÷ąĔîÜćîüĉýüÖøøöĂćĀćø 

Intelligent Manufacturing in Food 

Engineering 

đìÙēîēú÷ĊîćēîĔîÜćîüĉýüÖøøöĂćĀćø  

Nanotechnologies in Food Engineering 

ĀĆü×šĂđÞóćąìćÜ 

Selected Topic  

ÖãĀöć÷ǰöćêøåćîǰüĉßćßĊóǰĒúąÖćøóĆçîć

ýćÿêøŤüĉýüÖøøöĂćĀćø 

Food Law Standards Profession and 

Development Engineering 

ǰǰǰ�ǰ(2-3-5) 

 

 

ǰǰǰ�ǰ(2-3-5) 

 

 

ǰǰǰ�ǰ(2-3-5) 

ǰ   

   3 (2-3-5) 

 

   3 (2-3-5)     

 

 

  

 3) éčþãĊîĉóîíŤ      ǰǰǰǰǰǰǰ48 ĀîŠü÷Öĉê 

 üĂǰ 8�1ǰǰǰǰǰéčþãĊîĉóîíŤ �ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ   6 (0-��-0) 

 FE  891     Dissertation �  

 üĂǰ 8�2ǰǰǰǰǰéčþãĊîĉóîíŤ 2                                              6 (0-��-0) 

 FE  892     Dissertation 2  

 üĂǰ 8�3ǰǰǰǰǰéčþãĊîĉóîíŤ �ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ    6 (0-18-0) 

 FE  8�3     Dissertationǰ�  

 üĂǰ 8�4ǰǰǰǰǰéčþãĊîĉóîíŤ �                                              6 (0-18-0) 

 FE  8�4     Dissertation 4  

 üĂǰ 8�5ǰǰǰǰǰéčþãĊîĉóîíŤ 5                                            12 (0-�6-0) 

 FE  8�5     Dissertation 5  

 üĂǰ 8�6ǰǰǰǰǰéčþãĊîĉóîíŤ 6                                            12 (0-�6-0) 

 FE  8�6     Dissertation 6  
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 Āöć÷đĀêč:ǰøć÷üĉßćìĊęĕöŠîĆïĀîŠü÷ÖĉêÿąÿöĔîÝĞćîüîĀîŠü÷Öĉê×ĆĚîêęĞć×ĂÜĀúĆÖÿĎêøĕéšĒÖŠ 

  - øć÷üĉßćõćþćêŠćÜðøąđìýêćöđÜČęĂîĕ××ĂÜïĆèæĉêüĉì÷ćúĆ÷ 

- øć÷üĉßćïĆÜÙĆïÖŠĂîĀøČĂđìĊ÷ïđìŠćìĊęĕöŠĕéšđðŨîüĉßćïĆÜÙĆï ĀøČĂüĉßćđúČĂÖêćöÙüćöđĀĘî×ĂÜ

ÙèąÖøøöÖćøìĊęðøċÖþć 

  - øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îđóĉęöđêĉöđóČęĂðøĆïóČĚîåćîđóĉęöđêĉöêćöÙüćöđĀĘîßĂï×ĂÜ

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

  �ǰÖćøúÜìąđïĊ÷îøć÷üĉßćéčþãĊîĉóîíŤĔĀšđðŨîĕðêćöðøąÖćý×ĂÜïĆèæĉêüĉì÷ćúĆ÷ 
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đÖèæŤÖćøÖĞćĀîéøĀĆÿüĉßćĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉê 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

 

üĂǰ Āöć÷ëċÜ øĀĆÿßČęĂ÷ŠĂõćþćĕì÷×ĂÜÿć×ćüĉßćǰüĉýüÖøøöĂćĀćø 

FE Āöć÷ëċÜ øĀĆÿßČęĂ÷ŠĂõćþćĂĆÜÖùþ×ĂÜÿć×ćüĉßćǰFood Engineering 

 

đú×êĆüĒøÖ×ĂÜøĀĆÿüĉßćǰ	ĀúĆÖøšĂ÷
ǰđú×ǰ5, 6, 7, 9 ĒÿéÜëċÜǰøąéĆïøć÷üĉßćĔîøąéĆïïĆèæĉêýċÖþćǰéĆÜîĊĚ 

 đú×ǰ5 Ēúąǰ6 đðŨîøąéĆïøć÷üĉßćĔîøąéĆïðøĉââćēì 

 đú×ǰ7, 8 Ēúąǰ�ǰđðŨîøąéĆïøć÷üĉßćĔîøąéĆïðøĉââćđĂÖ 

đú×êĆüÖúćÜ×ĂÜøĀĆÿüĉßćǰ	ĀúĆÖÿĉï
ǰĒÿéÜëċÜǰÖúčŠöüĉßćĔîĀúĆÖÿĎêøĄǰøĀĆÿéĆÜîĊĚ 

 

 øĀĆÿ 0 ÖúčŠöüĉßćøąđïĊ÷ïüĉíĊüĉÝĆ÷óČĚîåćî 

1 ÖúčŠöüĉßćđĂÖïĆÜÙĆï 

2 ÖúčŠöüĉßćìćÜÖøąïüîÖćøìćÜĂćĀćø 

3 ÖúčŠöüĉßćìćÜđÙøČęĂÜÝĆÖøÖúĂćĀćø 

4 ÖúčŠöüĉßćìćÜÖćøÝĆéÖćøĂćĀćøĒïïðúĂéõĆ÷ 

5 ÖúčŠöüĉßćìćÜîüĆêÖøøöìćÜĂćĀćø 

6 ÖúčŠöüĉßćđÞóćąìćÜđÖĊę÷üÖĆïüĉýüÖøøöĂćĀćø 

7 ÖúčŠöüĉßćìćÜéšćîđìÙēîēú÷Ċîćēî 

� ÖúčŠöüĉßćìćÜéšćîđìÙēîēú÷ĊÿĉęÜĒüéúšĂö 

9 ÖúčŠöéčþãĊîĉóîíŤǰÖćøÙšîÙüšćĂĉÿøąǰÿĆööîćǰĒúąĂČęîǰė 

 

đú×êĆüìĊęÿćö×ĂÜøĀĆÿüĉßćǰ	ĀúĆÖĀîŠü÷
ǰĒÿéÜëċÜǰúĞćéĆïøć÷üĉßćĔîÖúčŠöüĉßćîĆĚîǰėǰ 
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�����ǰǰĒñîÖćøýċÖþć 

�) ĀúĆÖÿĎêøĒïïǰ��� 
 

 ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ791 ÿĆööîćǰ1 (1) (0) (2) (1) 

üĂǰ891 éčþãĊîĉóîíŤǰ1 6 0 18 0 

üĂǰ701 øąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö

ĂćĀćø 

(3) (2) (�) (5) 

 øüö 6 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) 	0
 	2
 	1
 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) 	0
 	2
 	1
 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) 	0
 	2
 	1
 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 
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ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) 	0
 	2
 	1
 

üĂǰ��� éčþãĊîĉóîíŤǰ� 12 0 36 0 

 øüö �� 0 36 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) 	0
 	2
 	1
 

üĂǰ��� éčþãĊîĉóîíŤǰ� 12 0 36 0 

 øüö �� 0 36 0 
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2)ǰĀúĆÖÿĎêøǰĒïïǰ��� 
 

 ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ791 ÿĆööîćǰ1 (1) (0) (2) (1) 

üĂǰ891 éčþãĊîĉóîíŤǰ1 6 0 18 0 

üĂǰ701 øąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö

ĂćĀćø 

(3) (2) (�) (5) 

 øüö 6 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 12 0 36 0 

 øüö �� 0 36 0 
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ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 12 0 36 0 

 øüö �� 0 36 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć 
ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ8�� ÿĆööîćǰ�� (�) (0) (2) (1) 

üĂǰ9�� éčþãĊîĉóîíŤǰ�� 6 0 18 0 

 øüö � 0 18 0 
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3)ǰĀúĆÖÿĎêøǰĒïïǰ��� 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� 
îüĆêÖøøöĒúąÖćøñúĉêđßĉÜîĉđüý

ĔîÜćîüĉýüÖøøöĂćĀćø 

� 2 3 5 

üĂǰ��� 
ÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøö

ĂćĀćøĒïïĂÜÙŤøüö 

� 2 3 5 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��1 
øąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö

ĂćĀćø 

(3) (2) (�) (5) 

 øüö � 4 6 10 

 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰxxx üĉßćđĂÖđúČĂÖ � - - - 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö 9 - 18 - 

 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰxxx üĉßćđĂÖđúČĂÖ � - - - 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö 9 - 18 - 

 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � � 18 0 



öÙĂ�2   35 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � � 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 12 0 36 0 

 øüö �� � �6 0 
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4)ǰĀúĆÖÿĎêøǰĒïïǰ��� 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� 
îüĆêÖøøöĒúąÖćøñúĉêđßĉÜîĉđüý

ĔîÜćîüĉýüÖøøöĂćĀćø 

� 2 3 5 

üĂǰ��� 
ÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøö

ĂćĀćøĒïïĂÜÙŤøüö 

� 2 3 5 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��1 
øąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö

ĂćĀćø 

(3) (2) (�) (5) 

 øüö � 4 6 10 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰxxx üĉßćđĂÖđúČĂÖ � - - - 

üĂǰxxx üĉßćđĂÖđúČĂÖ � - - - 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

 øüö � - - - 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰxxx üĉßćđĂÖđúČĂÖ � - - - 

üĂǰxxx üĉßćđĂÖđúČĂÖ � - - - 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

 øüö � - - - 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć 
ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰxxx üĉßćđĂÖđúČĂÖ � - - - 

üĂǰxxx üĉßćđĂÖđúČĂÖ � - - - 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

 øüö � - - - 
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ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć 
ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� � 0 �� 0 

 øüö � � 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� � 0 �� 0 

 øüö � � 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć 
ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć 
ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) (0) (2) (1) 

üĂǰ��� éčþãĊîĉóîíŤǰ� 12 0 36 0 

 øüö �� 0 36 0 
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ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ�� (�) (0) (2) (1) 

üĂǰ896 éčþãĊîĉóîíŤǰ� 12 0 36 0 

 øüö �� 0 36 0 
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5) ĀúĆÖÿĎêøĒïïǰ��� 	ǰĒïïǰ2 ðøĉââćǰøąĀüŠćÜǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš ÖĆïǰUPM ēé÷ýċÖþćìĊęǰ

öĀćüĉì÷ćúĆ÷ĒöŠēÝš 2 ðŘǰĒúąǰUPM 1 ðŘ
 

 ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 	đøĊ÷îìĊęǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ791 ÿĆööîćǰ1 (1) (0) (2) (1) 

üĂǰ891 éčþãĊîĉóîíŤǰ1 6 0 18 0 

üĂǰ701 øąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö

ĂćĀćø 

(3) (2) (�) (5) 

 øüö 6 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ�ǰ	đøĊ÷îìĊęǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) 	0
 	2
 	1
 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ�	đøĊ÷îìĊęǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) 	0
 	2
 	1
 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ�ǰ	đøĊ÷îìĊęǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) 	0
 	2
 	1
 

üĂǰ��� éčþãĊîĉóîíŤǰ� 6 0 18 0 

 øüö � 0 18 0 
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ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ�ǰ	đøĊ÷îìĊęǰUniversiti Putra Malaysia
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

SPS 6903 Seminar (�) 	0
 	2
 	1
 

SPS 6999 Ph.D. Research 12 0 36 0 

 øüö �� 0 36 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ�ǰ	đøĊ÷îìĊęǰUniversiti Putra Malaysia
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

SPS 6903 Seminar (�) 	0
 	2
 	1
 

SPS 6999 Ph.D. Research 12 0 36 0 

 øüö �� 0 36 0 

 

Āöć÷đĀêč:ǰêćö×šĂïĆÜÙĆï×ĂÜ Universiti Putra Malaysia ÖĞćĀîééĆÜîĊĚ 

ĶSPS 6903 Seminar and SPS 6999 Ph.D. Research must be controlled every semester 

until his thesis has been submitted for examinationķǰĔĀšúÜøć÷üĉßćéĆÜÖúŠćüàĚĞćìčÖõćÙÖćøýċÖþćǰ

ÝîÖüŠćÝąÿĞćđøĘÝÖćøýċÖþćēé÷úÜĒïïĒïŠÜĀîŠü÷ÖĉêÝîÙøïêćöìĊęĀúĆÖÿĎêøÖĞćĀîé 
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6) ĀúĆÖÿĎêøĒïïǰ��� 	ǰĒïïǰ2 ðøĉââćǰøąĀüŠćÜǰUPMǰÖĆïǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš ēé÷ýċÖþćìĊęǰ

UPM 2 ðŘǰĒúąǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš 1 ðŘ
 

 ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ� 	đøĊ÷îìĊęǰUniversiti Putra Malaysia
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

SPS 6903 Seminar (1) (0) (2) (1) 

SPS 6999 Ph.D. Research 6 0 18 0 

EAB 5900 Research Methodology (3) (3) (2) (5) 

 øüö 6 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ�ǰ	đøĊ÷îìĊęǰUniversiti Putra Malaysia
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

SPS 6903 Seminar (�) 	0
 	2
 	1
 

SPS 6999 Ph.D. Research 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ�ǰ	đøĊ÷îìĊęǰUniversiti Putra Malaysia
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

SPS 6903 Seminar (�) 	0
 	2
 	1
 

SPS 6999 Ph.D. Research 6 0 18 0 

 øüö � 0 18 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ�ǰ	đøĊ÷îìĊęǰUniversiti Putra Malaysia
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

SPS 6903 Seminar (�) 	0
 	2
 	1
 

SPS 6999 Ph.D. Research 6 0 18 0 

 øüö � 0 18 0 
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ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ�ǰ	đøĊ÷îìĊęǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ� (�) 	0
 	2
 	1
 

üĂǰ��� éčþãĊîĉóîíŤǰ� 12 0 36 0 

 øüö �� 0 36 0 

ßĆĚîðŘìĊęǰ�ǰõćÙÖćøýċÖþćìĊęǰ�ǰ	đøĊ÷îìĊęǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš
 

øĀĆÿüĉßć ßČęĂüĉßć ĀîŠü÷Öĉê ìùþãĊ ðäĉïĆêĉ ýċÖþćéšü÷êîđĂÜ 

üĂǰ��� ÿĆööîćǰ6 (�) 	0
 	2
 	1
 

üĂǰ��� éčþãĊîĉóîíŤǰ6 12 0 36 0 

 øüö �� 0 36 0 

 

Āöć÷đĀêč:ǰêćö×šĂïĆÜÙĆï×ĂÜ Universiti Putra Malaysia ÖĞćĀîééĆÜîĊĚ 

Ķ414ǰ����ǰ4FNJOBSǰBOEǰ414ǰ����ǰ1I�%�ǰ3FTFBSDIǰmust be controlled every semester 

VOUJMǰIJTǰUIFTJTǰIBTǰCFFOǰTVCNJUUFEǰGPSǰFYBNJOBUJPOķǰĔĀšúÜøć÷üĉßćéĆÜÖúŠćüàĚĞćìčÖõćÙÖćøýċÖþćǰ

ÝîÖüŠćÝąÿĞćđøĘÝÖćøýċÖþćēé÷úÜĒïïĒïŠÜĀîŠü÷ÖĉêÝîÙøïêćöìĊęĀúĆÖÿĎêøÖĞćĀîé 
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 3.1.5 ÙĞćĂíĉïć÷øć÷üĉßć 

1) øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆïĀîŠü÷Öĉêǰ(Non-Credit Courses) 

üĂǰ70�ǰǰǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøöĂćĀćø      ǰǰ�ǰ	2-3-5
 

 üĉßćïĆÜÙĆïÖŠĂîǰ: ǰêćöÙüćöđĀĘîßĂï×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

 ÙüćöĀöć÷ ×Ăïđ×ê×ĂÜÖćøüĉÝĆ÷ ÖøąïüîÖćøÖćøüĉÝĆ÷àċęÜðøąÖĂïéšü÷  ÖćøÖĞćĀîéðŦâĀć 

ÖćøýċÖþćüøøèÖøøöìĊęđÖĊę÷ü×šĂÜ øąđïĊ÷ïüĉíĊüĉì÷ćÖćøüĉÝĆ÷ ÖćøîĞćĀúĆÖÿëĉêĉĒúąøąïïÙĂöóĉüđêĂøŤöćĔßšĔî

ÖćøüĉđÙøćąĀŤ×šĂöĎúǰÖćøüĉđÙøćąĀŤ×šĂöĎúìćÜÿëĉêĉēé÷ĔßšēðøĒÖøöÿĞćđøĘÝøĎð ÖćøĒðúÙüćöĀöć÷×šĂöĎú Öćø

îĞćđÿîĂñúÜćîüĉÝĆ÷ Öćøđ×Ċ÷îēÙøÜÖćøüĉÝĆ÷ ĒúąÖćøđ×Ċ÷îøć÷ÜćîüĉÝĆ÷ 

	ïøø÷ć÷ǰ2ǰßĆęüēöÜǰǰðäĉïĆêĉǰ3 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ5ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE ��� Research Methodology for Food Engineering     ǰǰ�ǰ	2-3-5
 

 Prerequisite : As approved by Program committee 

 Definition and scope of research methodology; research problem identification; 

literature review; research methodologies; the use of principles of statistic and computer 

system for data analysis; statistical data analysis by software program; data interpretation; 

research presentation; research proposal and report writing 

	Lectureǰǰ2ǰhours, Practice 3 hours, Self Studyǰǰ5ǰǰhours�week
 

 

üĂǰ���ǰǰǰǰÿĆööîćǰ�ǰǰǰ  �ǰ	0-2-1
 

 üĉßćïĆÜÙĆïÖŠĂîǰ�ǰǰĕöŠöĊ 

 ÖćøîĞćđÿîĂĒúąĂõĉðøć÷ĀĆü×šĂìĊęîŠćÿîĔÝìćÜüĉýüÖøøöĂćĀćøìĆęüĕðøąéĆïðøĉââćđĂÖ 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ2 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ1ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE ���    Seminar �  �ǰ	0-2-1
 

 Prerequisite : None 

 Presentation and discussion of interesting topics in base of Doctoral degree of food 

engineering. 

	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
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üĂǰ���ǰǰǰǰÿĆööîćǰ� ǰǰǰ �ǰ	0-2-1
 

 üĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ���ǰÿĆööîćǰ�ǰǰǰ 

 ÖćøîĞćđÿîĂĒúąĂõĉðøć÷ĀĆü×šĂìĊęîŠćÿîĔÝìćÜüĉýüÖøøöĂćĀćøđÞóćąìćÜøąéĆïðøĉââćđĂÖ 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ2 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ1ǰßĆęüēöÜ�ÿĆðéćĀŤ
 
 

FE 792    Seminar �  �ǰ	0-2-1
 

 Prerequisite : FE ��� Seminar � 

 Presentation and discussion of interesting topics in speciallist of Doctoral degree of 

food engineering. 

ǰ  	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
 
 

üĂǰ���ǰǰǰǰÿĆööîćǰ�  �ǰ	0-2-1
 

 üĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ���ǰÿĆööîćǰ� 

 ÖćøîĞćđÿîĂĒúąĂõĉðøć÷ĀĆü×šĂìĊęîŠćÿîĔÝìćÜüĉýüÖøøöĂćĀćøđÞóćąìćÜìĊęđÖĊę÷ü×šĂÜÖĆï

üĉì÷ćîĉóîíŤðøĉââćđĂÖ 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ2 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ1ǰßĆęüēöÜ�ÿĆðéćĀŤ
 
 

FE ���    Seminar �  �ǰ	0-2-1
 

 Prerequisite : FE 792 Seminar � 

 Presentation and discussion of topics of interest in the specialized area of food 

engineering related to doctor thesis.  

	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
 
 

üĂǰ���ǰǰǰǰÿĆööîćǰ�ǰǰǰ  �ǰ	0-2-1
 

 üĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ���ǰÿĆööîćǰ� 

 ÖćøîĞćđÿîĂĒúąĂõĉðøć÷ĀĆü×šĂìĊęîŠćÿîĔÝìćÜüĉýüÖøøöĂćĀćøđÞóćąìćÜìĊęđÖĊę÷ü×šĂÜÖĆï

üĉì÷ćîĉóîíŤðøĉââćđĂÖ 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ2 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ1ǰßĆęüēöÜ�ÿĆðéćĀŤ
 
 

FE ���ǰǰǰǰSeminar � ǰǰ �ǰ	0-2-1
 

 Prerequisite : FE ��� Seminar � 

 Presentation and discussion of topics of interest in the specialized area of food 

engineering related to doctor thesis.  

	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
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üĂǰ795 ÿĆööîćǰ5  �ǰ	0-2-1
 

 üĉßćïĆÜÙĆïÖŠĂîǰ� üĂǰ���ǰÿĆööîćǰ�ǰǰǰ 

 ÖćøîĞćđÿîĂÙüćöÖšćüĀîšć×ĂÜéčþãĊîĉóîíŤ ÖćøĂõĉðøć÷ñúĒúąðŦâĀć×ĂÜÖćøìĞćéčþãĊîĉóîíŤ  

øüöëċÜÙüćöÖšćüĀîšćĔîÖćøêĊóĉöóŤñúÜćîüĉßćÖćøĔîüćøÿćø 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ2 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ1ǰßĆęüēöÜ�ÿĆðéćĀŤ
 
 

FE 795 Seminar 5  �ǰ	0-2-1
 

  Prerequisite : FE ��� Seminar � 

  Presentations of dissertation progress, discussion and report of research problems. 

Publication report concerning the recent research works. 

	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
 
 

üĂǰ796 ÿĆööîćǰ6  �ǰ	0-2-1


 üĉßćïĆÜÙĆïÖŠĂîǰ� üĂǰ795 ÿĆööîćǰ5 

 ÖćøîĞćđÿîĂÙüćöÖšćüĀîšć×ĂÜéčþãĊîĉóîíŤ ÖćøĂõĉðøć÷ñúĒúąðŦâĀć×ĂÜÖćøìĞćéčþãĊîĉóîíŤ  

øüöëċÜÙüćöÖšćüĀîšćĔîÖćøêĊóĉöóŤñúÜćîüĉßćÖćøĔîüćøÿćø 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ2 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ1ǰßĆęüēöÜ�ÿĆðéćĀŤ
 
 

FE 796 Seminar 6  1 (0-2-1) 

  Prerequisite : FE 795 Seminar 5 

  Presentations of dissertation progress, discussion and report of research problems. 

Publication report concerning the recent research works. 

	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
 
 

üĂǰ797 ÿĆööîćǰ7  1 (0-2-1) 

 üĉßćïĆÜÙĆïÖŠĂîǰ� üĂǰ796 ÿĆööîćǰ6 

 ÖćøîĞćđÿîĂÙüćöÖšćüĀîšć×ĂÜéčþãĊîĉóîíŤ ÖćøĂõĉðøć÷ñúĒúąðŦâĀć×ĂÜÖćøìĞćéčþãĊîĉóîíŤ  

øüöëċÜÙüćöÖšćüĀîšćĔîÖćøêĊóĉöóŤñúÜćîüĉßćÖćøĔîüćøÿćø 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ2 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ1ǰßĆęüēöÜ�ÿĆðéćĀŤ
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FE 797 Seminar 7  1 (0-2-1) 

 Prerequisite : FE 796 Seminar 6 

 Presentations of dissertation progress, discussion and report of research problems. 

Publication report concerning the recent research works. 

	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
 

 

üĂǰ798 ÿĆööîćǰ8  1 (0-2-1) 

 üĉßćïĆÜÙĆïÖŠĂîǰ� üĂǰ797 ÿĆööîćǰ7 

 ÖćøîĞćđÿîĂÙüćöÖšćüĀîšć×ĂÜéčþãĊîĉóîíŤ ÖćøĂõĉðøć÷ñúĒúąðŦâĀć×ĂÜÖćøìĞćéčþãĊîĉóîíŤ  

øüöëċÜÙüćöÖšćüĀîšćĔîÖćøêĊóĉöóŤñúÜćîüĉßćÖćøĔîüćøÿćø 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ2 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ1ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE 798 Seminar 8  1 (0-2-1) 

 Prerequisite : FE 797 Seminar 7 

 Presentations of dissertation progress, discussion and report of research problems. 

Publication report concerning the recent research works. 

	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
 

 

üĂǰ799 ÿĆööîćǰ9  1 (0-2-1) 

 üĉßćïĆÜÙĆïÖŠĂîǰ� üĂǰ798 ÿĆööîćǰ8 

 ÖćøîĞćđÿîĂÙüćöÖšćüĀîšć×ĂÜéčþãĊîĉóîíŤ ÖćøĂõĉðøć÷ñúĒúąðŦâĀć×ĂÜÖćøìĞćéčþãĊîĉóîíŤ 

øüöëċÜÙüćöÖšćüĀîšćĔîÖćøêĊóĉöóŤñúÜćîüĉßćÖćøĔîüćøÿćø 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ2 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ1ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE 799 Seminar 9  1 (0-2-1) 

 Prerequisite : FE 798 Seminar 8 

 Presentations of dissertation progress, discussion and report of research problems. 

Publication report concerning the recent research works. 

	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
 

 

 

 



öÙĂ�2   47 

üĂǰ800 ÿĆööîćǰ10  1 (0-2-1) 

 üĉßćïĆÜÙĆïÖŠĂîǰ� üĂǰ799 ÿĆööîćǰ9 

 ÖćøîĞćđÿîĂÙüćöÖšćüĀîšć×ĂÜéčþãĊîĉóîíŤ ÖćøĂõĉðøć÷ñúĒúąðŦâĀć×ĂÜÖćøìĞćéčþãĊîĉóîíŤ 

øüöëċÜÙüćöÖšćüĀîšćĔîÖćøêĊóĉöóŤñúÜćîüĉßćÖćøĔîüćøÿćø 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ2 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ1ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE 800 Seminar 10  1 (0-2-1) 

 Prerequisite : FE 799 Seminar 9 

 Presentations of dissertation progress, discussion and report of research problems. 

Publication report concerning the recent research works. 

	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
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2) øć÷üĉßćéčþãĊîĉóîíŤǰ(Dissertation Courses) 

üĂǰ���ǰǰǰ éčþãĊîĉóîíŤǰǰ1            �ǰ(0-��-0) 

 üĉßćïĆÜÙĆïÖŠĂîǰ�ǰĕöŠöĊ 

 ìïìüîüøøèÖøøöìĊęđÖĊę÷ü×šĂÜÖĆïĀĆü×šĂéčþãĊîĉóîíŤǰ ǰ ÖĞćĀîéÖøĂïĒîüÙĉéǰ ĂĂÖĒïïÖćøìéúĂÜǰ

ĒúąüćÜĒñîÖćøìĞćéčþãĊîĉóîíŤǰǰđîšîÖćøĒúÖđðúĊę÷îÙüćöÙĉéđĀĘîÖĆïĂćÝćø÷ŤìĊęðøċÖþćđóČęĂđúČĂÖĀĆü×šĂüĉÝĆ÷ 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ18 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ0ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE  891   Dissertation 1  6 (0-18-0) 

 Prerequisite : None  

 Literature review related to dissertation. Concept framework design. Design of 

experiment and dissertation planning. Conceptual discussion with dissertation advisor for 

topic selection. 

	Lectureǰ0ǰhour, Practice 18 hours, Self Studyǰǰ0ǰǰhour�week
 

 

üĂǰ���ǰǰǰ éčþãĊîĉóîíŤǰǰ2  �ǰ(0-��-0) 

 üĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ���ǰéčþãĊîĉóîíŤǰ1  

 ÖćøìĞćéčþãĊîĉóîíŤéšü÷ÙüćöÙĉéÿøšćÜÿøøÙŤǰ ìùþãĊĒúąĀúĆÖÖćøìĊęđÖĊę÷ü×šĂÜǰ ÖćøøüïøüöñúÖćø

ìéúĂÜĒúąüĉđÙøćąĀŤñúǰÖćøđÿîĂðøąđéĘîðŦâĀćǰÖćøĒúÖđðúĊę÷îÙüćöÙĉéđĀĘîÖĆïĂćÝćø÷ŤìĊęðøċÖþćǰĒúąÖćø

ĒÖšðŦâĀćìĊęđÖĉé×ċĚîÝćÖÖćøìĞćéčþãĊîĉóîíŤǰǰ 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ18 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ0ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE  892   Dissertation 2  6 (0-18-0) 

 Prerequisite : FE  891   Dissertation 1 

 Research conduction with creativity involving theories and principle. Data collection 

and analysis. Research problem presentation and discussion with dissertation advisor. 

Solution to problems related to dissertation methodology and results. 

	Lectureǰ0ǰhour, Practice 18 hours, Self Studyǰǰ0ǰǰhour�week
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üĂǰ��3  éčþãĊîĉóîíŤǰǰ3          �ǰ(0-��-0) 

 üĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ���ǰǰǰéčþãĊîĉóîíŤǰǰ2 

 ÖćøøüïøüöñúÖćøìéúĂÜĒúąüĉđÙøćąĀŤñúǰÖćøóĆçîćĒîüÙĉéĂ÷ŠćÜĂĉÿøąǰÖćøðøąöüúĂÜÙŤ

ÙüćöøĎšÝćÖéčþãĊîĉóîíŤđóČęĂÖćøđøĊ÷ïđøĊ÷ÜïìÙüćöüĉÝĆ÷ 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ18 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ0ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE  893   Dissertation 3  �ǰ(0-��-0) 

 Prerequisite : FE  892   Dissertation 2 

 Summarized the experimental result and analysis of the data, develop the 

knowledge and novelty for the compilation of research paper. 

 	Lectureǰ0ǰhour, Practice 18 hours, Self Studyǰǰ0ǰǰhour�week
 

 

üĂǰ��4 ǰ éčþãĊîĉóîíŤǰǰ4         6 (0-18-0) 

 üĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ��3 éčþãĊîĉóîíŤǰǰ3         

 ÖćøóĆçîćÙüćöÙĉéĒïïĂĉÿøąǰÙüćöÿćöćøëĔîÖćøĒÿéÜÙüćöÙĉéđĀĘîǰÖćøÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎš

đóČęĂĒÿéÜĂĂÖëċÜÙüćöøĎšĂ÷ŠćÜĒìšÝøĉÜĔîđøČęĂÜìĊęìĞćÖćøüĉÝĆ÷ǰðøąöüúĂÜÙŤÙüćöøĎšìĆĚÜĀöéđóČęĂÖćøđ×Ċ÷îĂíĉïć÷

Ă÷ŠćÜßĆéđÝîǰđÿîĂéčþäĊîĉóîíŤǰĒúąÖøąßĆïĔîđúŠöéčþãĊîĉóîíŤǰêćööćêøåćîÖćøóĉöóŤ×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝš 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ18 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ0ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE  894   Dissertation 4  6 (0-18-0) 

 Prerequisite : FE  893   Dissertation 3 

 Development of independent concept design and ability to express opinion, 

systhesis knowledge leading to the essences of research. Compilation and transfer of 

knowledge into a clear, defense of dissertation and concised academic writing in dissertation 

with formatting following standards of Maejo University. 

	Lectureǰ0ǰhour, Practice 18 hours, Self Studyǰǰ0ǰǰhour�week
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üĂǰ��5ǰ éčþãĊîĉóîíŤǰǰ5       12 (0-36-0) 

 üĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ��4 éčþãĊîĉóîíŤǰǰ4 

 ÖćøìĞćéčþãĊîĉóîíŤéšü÷ÙüćöÙĉéÿøšćÜÿøøÙŤǰìùþãĊĒúąĀúĆÖÖćøìĊęđÖĊę÷ü×šĂÜǰÖćøøüïøüöñúÖćø

ìéúĂÜĒúąüĉđÙøćąĀŤñúǰÖćøóĆçîćÙüćöÙĉéĒïïĂĉÿøąǰÙüćöÿćöćøëĔîÖćøĒÿéÜÙüćöÙĉéđĀĘîǰÖćø

ÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎšđóČęĂĒÿéÜĂĂÖëċÜÙüćöøĎšĂ÷ŠćÜĒìšÝøĉÜĔîđøČęĂÜìĊęìĞćÖćøüĉÝĆ÷ǰðøąöüúĂÜÙŤÙüćöøĎšìĆĚÜĀöé

đóČęĂÖćøđ×Ċ÷îĂíĉïć÷Ă÷ŠćÜßĆéđÝîǰĒúąÖøąßĆïĔîđúŠöéčþãĊîĉóîíŤǰđÿîĂéčþãĊîĉóîíŤ êćööćêøåćîÖćøóĉöóŤ

×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝš 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ36 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ0ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE  895  Dissertation 5  12 (0-36-0) 

 Prerequisite : FE 895 Dissertation 4 

 Research conduction with creativity involving theories and principle. Data collection 

and analysis. Development of independent concept design and ability to express opinion, 

systhesis knowledge leading to the essences of research. Compilation and transfer of 

knowledge into a clear and concised academic writing in dissertation. Dissertation defense 

and formatting following standards of Maejo University. 

	Lectureǰ0ǰhour, Practice 36 hours, Self Studyǰǰ0ǰǰhour�week
 

 

üĂǰǰ896ǰ éčþãĊîĉóîíŤǰǰ6           12 (0-36-0) 

 üĉßćïĆÜÙĆïÖŠĂîǰ�ǰüÖǰ895ǰéčþãĊîĉóîíŤǰ5 

 ÖćøìĞćéčþãĊîĉóîíŤéšü÷ÙüćöÙĉéÿøšćÜÿøøÙŤǰìùþãĊĒúąĀúĆÖÖćøìĊęđÖĊę÷ü×šĂÜǰÖćøøüïøüöñúÖćø

ìéúĂÜĒúąüĉđÙøćąĀŤñúǰÖćøóĆçîćÙüćöÙĉéĒïïĂĉÿøąǰÙüćöÿćöćøëĔîÖćøĒÿéÜÙüćöÙĉéđĀĘîǰÖćø

ÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎšđóČęĂĒÿéÜĂĂÖëċÜÙüćöøĎšĂ÷ŠćÜĒìšÝøĉÜĔîđøČęĂÜìĊęìĞćÖćøüĉÝĆ÷ǰðøąöüúĂÜÙŤÙüćöøĎšìĆĚÜĀöé

đóČęĂÖćøđ×Ċ÷îĂíĉïć÷Ă÷ŠćÜßĆéđÝîǰĒúąÖøąßĆïĔîđúŠöéčþãĊîĉóîíŤǰđÿîĂéčþãĊîĉóîíŤ êćööćêøåćîÖćøóĉöóŤ

×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝš 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ36 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ0ǰßĆęüēöÜ�ÿĆðéćĀŤ
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FE  896  Dissertation 6  12 (0-36-0) 

 Prerequisite : FE  895 Dissertation 5 

 Research conduction with creativity involving theories and principle. Data collection 

and analysis. Development of independent concept design and ability to express opinion, 

systhesis knowledge leading to the essences of research. Compilation and transfer of 

knowledge into a clear and concised academic writing in dissertation. Dissertation defense 

and formatting following standards of Maejo University. 

	Lectureǰ0ǰhour, Practice 36 hours, Self Studyǰǰ0ǰǰhour�week
 

 

üĂǰ��7  ǰéčþãĊîĉóîíŤǰǰ7               6 (0-18-0) 

 ǰǰüĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ��6 éčþãĊîĉóîíŤǰǰ6         

   ÖćøóĆçîćÙüćöÙĉéĒïïĂĉÿøąǰÙüćöÿćöćøëĔîÖćøĒÿéÜÙüćöÙĉéđĀĘîǰÖćøÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎš

đóČęĂĒÿéÜĂĂÖëċÜÙüćöøĎšĂ÷ŠćÜĒìšÝøĉÜĔîđøČęĂÜìĊęìĞćÖćøüĉÝĆ÷ǰðøąöüúĂÜÙŤÙüćöøĎšìĆĚ ÜĀöéđóČęĂÖćøđ×Ċ÷îĂíĉïć÷

Ă÷ŠćÜßĆéđÝîǰĒúąÖøąßĆïĔîđúŠöéčþãĊîĉóîíŤǰǰđÿîĂéčþãĊîĉóîíŤêćööćêøåćîÖćøóĉöóŤ×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝš 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ18 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ0ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE  897   Dissertation 7 6 (0-18-0) 

    Prerequisite : FE  896   Dissertation 6 

    Development of independent concept design and ability to express opinion, 

systhesis knowledge leading to the essences of research. Compilation and transfer of 

knowledge into a clear and concised academic writing in dissertation. Dissertation defense 

and formatting following standards of Maejo University. 

	Lectureǰ0ǰhour, Practice 18 hours, Self Studyǰǰ0ǰǰhour�week
 

 

üĂǰ��8     éčþãĊîĉóîíŤǰǰ8        6 (0-18-0) 

 ǰǰǰüĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ��7 éčþãĊîĉóîíŤǰǰ7         

    ÖćøóĆçîćÙüćöÙĉéĒïïĂĉÿøąǰÙüćöÿćöćøëĔîÖćøĒÿéÜÙüćöÙĉéđĀĘîǰÖćøÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎš

đóČęĂĒÿéÜĂĂÖëċÜÙüćöøĎšĂ÷ŠćÜĒìšÝøĉÜĔîđøČęĂÜìĊęìĞćÖćøüĉÝĆ÷ǰðøąöüúĂÜÙŤÙüćöøĎšìĆĚÜĀöéđóČęĂÖćøđ×Ċ÷îĂíĉïć÷

Ă÷ŠćÜßĆéđÝîǰĒúąÖøąßĆïĔîđúŠöéčþãĊîĉóîíŤǰǰđÿîĂéčþãĊîĉóîíŤêćööćêøåćîÖćøóĉöóŤ×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝš 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ18 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ0ǰßĆęüēöÜ�ÿĆðéćĀŤ
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FE  898   Dissertation 8 6 (0-18-0) 

    Prerequisite : FE  897   Dissertation 7 

    Development of independent concept design and ability to express opinion, 

systhesis knowledge leading to the essences of research. Compilation and transfer of 

knowledge into a clear and concised academic writing in dissertation. Dissertation defense 

and formatting following standards of Maejo University. 

	Lectureǰ0ǰhour, Practice 18 hours, Self Studyǰǰ0ǰǰhour�week
 

 

üĂǰ��9    éčþãĊîĉóîíŤǰǰ9        6 (0-18-0) 

 ǰǰǰüĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ��8 éčþãĊîĉóîíŤǰǰ8         

   ǰÖćøóĆçîćÙüćöÙĉéĒïïĂĉÿøąǰÙüćöÿćöćøëĔîÖćøĒÿéÜÙüćöÙĉéđĀĘîǰÖćøÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎš

đóČęĂĒÿéÜĂĂÖëċÜÙüćöøĎšĂ÷ŠćÜĒìšÝøĉÜĔîđøČęĂÜìĊęìĞćÖćøüĉÝĆ÷ǰðøąöüúĂÜÙŤÙüćöøĎšìĆĚÜĀöéđóČęĂÖćøđ×Ċ÷îĂíĉïć÷

Ă÷ŠćÜßĆéđÝîǰĒúąÖøąßĆïĔîđúŠöéčþãĊîĉóîíŤǰǰđÿîĂéčþãĊîĉóîíŤêćööćêøåćîÖćøóĉöóŤ×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝš 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ18 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ0ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE  899   Dissertation 9 6 (0-18-0) 

    Prerequisite : FE 898  Dissertation 8 

    Development of independent concept design and ability to express opinion, 

systhesis knowledge leading to the essences of research. Compilation and transfer of 

knowledge into a clear and concised academic writing in dissertation. Dissertation defense 

and formatting following standards of Maejo University. 

	Lectureǰ0ǰhour, Practice 18 hours, Self Studyǰǰ0ǰǰhour�week
 

 

üĂǰ900    éčþãĊîĉóîíŤǰǰ10        6 (0-18-0) 

 ǰǰǰüĉßćïĆÜÙĆïÖŠĂîǰ�ǰüĂǰ��9 éčþãĊîĉóîíŤǰǰ9         

 ǰǰǰÖćøóĆçîćÙüćöÙĉéĒïïĂĉÿøąǰÙüćöÿćöćøëĔîÖćøĒÿéÜÙüćöÙĉéđĀĘîǰÖćøÿĆÜđÙøćąĀŤĂÜÙŤÙüćöøĎš

đóČęĂĒÿéÜĂĂÖëċÜÙüćöøĎšĂ÷ŠćÜĒìšÝøĉÜĔîđøČęĂÜìĊęìĞćÖćøüĉÝĆ÷ǰðøąöüúĂÜÙŤÙüćöøĎšìĆĚÜĀöéđóČęĂÖćøđ×Ċ÷îĂíĉïć÷

Ă÷ŠćÜßĆéđÝîǰĒúąÖøąßĆïĔîđúŠöéčþãĊîĉóîíŤǰǰđÿîĂéčþãĊîĉóîíŤêćööćêøåćîÖćøóĉöóŤ×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝš 

	ïøø÷ć÷ǰ0ǰßĆęüēöÜǰǰðäĉïĆêĉǰ18 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ0ǰßĆęüēöÜ�ÿĆðéćĀŤ
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FE  900   Dissertation 10 6 (0-18-0) 

    Prerequisite : FE  899   Dissertation 9 

    Development of independent concept design and ability to express opinion, 

systhesis knowledge leading to the essences of research. Compilation and transfer of 

knowledge into a clear and concised academic writing in dissertation. Dissertation defense 

and formatting following standards of Maejo University. 

	Lectureǰ0ǰhour, Practice 18 hours, Self Studyǰǰ0ǰǰhour�week
 

 

3) üĉßćđĂÖïĆÜÙĆï (Compulsory Courses) 

üĂǰ���ǰǰǰǰîüĆêÖøøöĒúąÖćøñúĉêđßĉÜîĉđüýĔîÜćîüĉýüÖøøöĂćĀćøǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ ǰǰ�ǰ	2-3-5
 

ǰüĉßćïĆÜÙĆïÖŠĂîǰ:ǰĕöŠöĊ 

ÖćøĂõĉðøć÷đÖĊę÷üÖĆïÖćøÿøšćÜîüĆêÖøøöǰúĆÖþèąđÞóćą×ĂÜîüĆêÖøøöìćÜñúĉêõĆèæŤĂćĀćøǰÖćø

ĔĀšÙüćöĀöć÷×ĂÜúĆÖþèąîüĆêÖøøöĔîĂčêÿćĀÖøøöĂćĀćøǰÖćøóĉÝćøèćñúÖøąìïìćÜđýøþåýćÿêøŤ×ĂÜ

îüĆêÖøøöÝćÖñúĉêõĆèæŤĂćĀćøđóČęĂđóĉęöðøĉöćèÖøąïüîÖćøñúĉêǰđóĉęööĎúÙŠćǰóĆçîćñúĉêõĆèæŤĒúą

ÖøąïüîÖćøĔîđßĉÜîĉđüýǰÖćøýċÖþćìøĆó÷ŤÿĉîìćÜðŦââćÝćÖÜćîüĉÝĆ÷ìćÜüĉýüÖøøöĂćĀćø 

	ïøø÷ć÷ǰ3ǰßĆęüēöÜǰǰðäĉïĆêĉǰ0 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ6ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE ���    Innovation and Eco Production in Food Engineering                           �ǰ	2-3-5
 

Prerequisite : None 

A discussion on innovation, in particular food product innovation, defining 

innovation in the food industry, the economic impact of food product innovation for 

increasing production, value added and product and process development for eco system, 

intellectual properties in food engineering research. 

	Lectureǰ3ǰhours, Practice 0 hour, Self Studyǰǰ6ǰǰhours�week
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üĂǰ���ǰǰǰǰÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøöĂćĀćøĒïïĂÜÙŤøüöǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ ǰǰ�ǰ	2-3-5
 

üĉßćïĆÜÙĆïÖŠĂîǰ:ǰĕöŠöĊ 

ĀúĆÖÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøöĂćĀćøĒïïĂÜÙŤøüöǰēé÷ÙĞćîċÜëċÜÖćøĔßšóúĆÜÜćîìĊęÙčšöÙŠćöĊ

ÖćøîĞćÙüćöøšĂîđĀúČĂìĉĚÜÖúĆïöćĔßšĒúąéĎĒúÿĉęÜĒüéúšĂöǰđÖèæŤĔîÖćøĂĂÖĒïïÖøąïüîÖćøñúĉêĒúąÖćøüćÜ

ñĆÜøąïïÿćíćøèĎðēõÙǰÖćøÖĞćĀîéúĆÖþèąĂčðÖøèŤĒúąÖćøÙĆéđúČĂÖüĆÿéčìĊęĔßšĔîÖćøÿøšćÜÙüćöðúĂéõĆ÷

ìćÜéšćîđìÙîĉÙǰÖćøðøąđöĉîøćÙćêšîìčîĔîÖćøñúĉê 

	ïøø÷ć÷ǰ3ǰßĆęüēöÜǰǰðäĉïĆêĉǰ0 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ6ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE ���ǰ  Integrated Food Engineering System Design                                        �ǰ	2-3-5
 

Prerequisite : None 

Principles of integrated food engineering system design, consideration of 

conservation energy and heat recovery and environment conservation. Aspects in process 

design and layout, utility systems, equipment and materials selection, technical safety, cost 

assessment in production. 

	Lectureǰ3ǰhours, Practice 0 hour, Self Studyǰǰ6ǰǰhours�week
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



öÙĂ�2   55 

  4)ǰǰüĉßćđĂÖđúČĂÖ (Major Elective Courses) 

üĂǰ721 ǰǰǰđìÙēîēú÷ĊÖćøĂïĒĀšÜđßĉÜîüĆêÖøøö        �ǰ(2-3-5) 

 üĉßćïĆÜÙĆïÖŠĂî :ǰĕöŠöĊ 

 ĀúĆÖóČĚîåćî×ĂÜđìÙēîēú÷ĊÖćøĂïĒĀšÜđßĉÜîüĆêÖøøöǰĒîüēîšöĔîðŦÝÝčïĆîĒúąĂîćÙê×ĂÜÖćøüĉÝĆ÷

ĒúąÖćøóĆçîćøĎðĒïïÖćøĂïĒĀšÜǰÖćøóĆçîćîüĆêÖøøöĔîđßĉÜñúĉêõĆèæŤĒúąÖøąïüîÖćøÿĞćĀøĆïÖćøĒðøøĎð

ĂćĀćøĂĉîìøĊ÷ŤǰđÖèæŤđóČęĂÖćøÝĞćĒîÖĒúąđúČĂÖĔßšđìÙēîēú÷ĊĔîðŦÝÝčïĆîĒúąđìÙēîēú÷ĊđßĉÜîüĆêÖøøöǰđßŠîǰÖćø

ĂïĒĀšÜĒïïñÿöñÿćîǰÖćøĂïĒĀšÜéšü÷úöđÝê�ÿčââćÖćý 

	ïøø÷ć÷ǰ2ǰßĆęüēöÜǰǰðäĉïĆêĉǰ3 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ5ǰßĆęüēöÜ�ÿĆðéćĀŤ
 

 

FE 721    Innovative Drying Technology      ǰǰ�ǰ(2-3-5) 

 Prerequisite : None 

 Principle of innovative drying technology. Current and future trend of research and 

development in drying. Product and process development organics food processing. 

Classification and selection criteria between conventional and new technologies such as 

hybrid drying, airless drying, sonic drying, atmospheric freeze drying and vacuum-jet drying. 

	Lectureǰ2ǰhours, Practice 3 hours, Self Studyǰǰ5ǰǰhours�week
 

 

üĂǰ723    đìÙēîēú÷ĊĔĀöŠĔîÖøąïüîÖćøìćÜĂćĀćøǰ      3 (2-3-5) 

 üĉßćïĆÜÙĆïÖŠĂîǰ:ǰĕöŠöĊ 

 ýċÖþćđìÙēîēú÷ĊĔĀöŠĔîÖøąïüîÖćøìćÜĂćĀćøǰ ÖćøÿøšćÜēĂÖćÿǰĒúąÙüćöìšćìć÷ĔîÖćøìĞćíčøÖĉÝ

ĂćĀćøǰ Ēîüēîšö×ĂÜñĎšïøĉēõÙǰ đìÙēîēú÷ĊĒúąñúĉêõĆèæŤĔĀöŠǰ đßŠîǰ đìÙēîēú÷ĊđĂĘîĒÙðàĎđúìßĆîǰ đìÙēîēú÷Ċ

ñÿöñÿćîǰïøøÝčõĆèæŤßĊüõćóǰǰóĂúĉđöĂøŤßĊüõćóǰñúĉêõĆèæŤĂćĀćøÿč×õćóǰēðøĕïēĂêĉÖǰóøĊĕïēĂêĉÖǰĒúąàĉî

ĕïēĂêĉÖǰÿćøúéĒøÜêċÜñĉüßĊüõćóǰēðøêĊîêšćîÖćøđ÷ČĂÖĒ×ĘÜ 

(ïøø÷ć÷ǰ2 ßĆęüēöÜǰǰðäĉïĆêĉǰ3 ßĆęüēöÜǰ ýċÖþćéšü÷êîđĂÜǰ5ǰßĆęüēöÜ/ÿĆðéćĀŤ) 

 

FE 723    Novel Food Processing Technology       3 (2-3-5) 

 Prerequisite : None 

 Novel food processing technologies. Opportunities and challenges in Food 

business. Trends of consumer, new technologies and products, such as encapsulation 

technologies, hybrid technology, bio-degradable packaging, biopolymers, functional foods, 

probiotics prebiotics and synbiotics, bio-surfactants and antifreeze protein. 

	Lectureǰ2ǰhours, Practice 3 hours, Self Studyǰǰ5ǰǰhours�week
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üĂǰ��� ǰǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüèÿĞćĀøĆïÜćîüĉýüÖøøöĂćĀćøǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ�ǰ(3-0-6) 

 üĉßćïĆÜÙĆïÖŠĂîǰ:ǰĕöŠöĊ 

 ýċÖþćóúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüèÿĞćĀøĆïÜćîüĉýüÖøøöĂćĀćø ÿöÖćøđĂöĕóøĉÙđÙĉúđóČęĂðøąđöĉî

ÙŠćÿĆöðøąÿĉìíĉĝÖćøëŠć÷ēĂîǰÖćøÙĞćîüèđßĉÜêĆüđú×ĔîøąïïĒÖîĀúć÷öĉêĉǰÖćøðøą÷čÖêŤđóČęĂüĉđÙøćąĀŤĒúąĒÖšĕ×

ðŦâĀćĔîÜćîìćÜüĉýüÖøøöĂćĀćøǰĒïïÝĞćúĂÜĔîÖćøÙĞćîüèìćÜÖøąïüîÖćøĂćĀćøǰđßŠîǰÙüćöĒ×ĘÜĒøÜ×ĂÜ

õćßîąǰðŦÝÝĆ÷ÖćøĕĀúĒúąÙüćöøšĂîǰđðŨîêšî 

(ïøø÷ć÷ǰ3 ßĆęüēöÜǰǰðäĉïĆêĉǰ0 ßĆęüēöÜǰ ýċÖþćéšü÷êîđĂÜǰ6ǰßĆęüēöÜ/ÿĆðéćĀŤ) 

 

FE 7��ǰǰǰComputational Fluid Dynamic for Food Engineering            �ǰ(3-0-6) 

            Prerequisite : None 

 Computational fluid dynamic for food engineering processes. Empirical models for 

the evaluation of transfer coefficients, computational method in multi-dimensional 

problems. Applications for analysis and solving food engineering problems. Computational 

modeling of selected food processing operations such as strength of food contrainer, fluid 

and thermal aspects. 

	Lectureǰ3ǰhours, Practice 0 hour, Self Studyǰǰ6ǰǰhours�week
 

 

üĂǰ���ǰǰǰĒïïÝĞćúĂÜÙèĉêýćÿêøŤĔîÜćîüĉýüÖøøöĂćĀćøǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ�ǰ(3-0-6) 

 ǰǰüĉßćïĆÜÙĆïÖŠĂî :ǰĕöŠöĊ 

 ǰǰĀúĆÖóČĚîåćîĔîÖćøÿøšćÜĒïïÝĞćúĂÜÙèĉêýćÿêøŤéšü÷ÿöÖćøÿöéčúöüúÿćøĒúąóúĆÜÜćîĔîĀîŠü÷

ðäĉïĆêĉÖćøĒðøøĎðĂćĀćøǰÖúĕÖÖćøëŠć÷đìöüúÿćøĒúąóúĆÜÜćîĔîÖøąïüîÖćøĒðøøĎðĂćĀćøǰÖćøüĉđÙøćąĀŤ

ĒúąÖćøÿøšćÜÿöÖćøđóČęĂĒÖšðŦâĀćđÖĊę÷üÖĆïÖúĕÖúÖćøëŠć÷đìÙüćöøšĂîǰöüúÿćøǰĒúąēöđöîêĆöĔîĀîŠü÷

ðäĉïĆêĉÖćøĒðøøĎðĂćĀćøǰđßŠîǰÖćøìĞćĒĀšÜǰÖćøøąđĀ÷ǰÖćøĒßŠĒ×ĘÜǰÖćøÖúĆęîǰÖćøÿÖĆéǰĒúąÖćøĒ÷ÖđßĉÜÖú 

(ïøø÷ć÷ǰ3 ßĆęüēöÜǰǰðäĉïĆêĉǰ0 ßĆęüēöÜǰ ýċÖþćéšü÷êîđĂÜǰ6ǰßĆęüēöÜ/ÿĆðéćĀŤ) 
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FE 7��ǰǰǰǰMathematical Modeling of Food Engineering �ǰ(3-0-6) 

Prerequisite : None 

Fundamental of mathematical modeling with heat and mass equation in food 

processing unit operations. Mechanism of mass and energy transfer in food processing. 

System analysis and design for heat and mass transfer equation related to problem solving 

in heat, mass and momentum transfer in food processing unit operations, e.g., dehydration, 

evaporation, freezing, distillation, extraction and mechanical separation. 

	Lectureǰ3ǰhours, Practice 0 hour, Self Studyǰǰ6ǰǰhours�week
 

 

üĂǰ��3ǰǰǰǰÖćø×÷ć÷ÿđÖúÖøąïüîÖćøÿĞćĀøĆïĂčêÿćĀÖøøöĂćĀćøǰ    �ǰ(3-0-6) 

 üĉßćïĆÜÙĆïÖŠĂîǰ: ǰêćöÙüćöđĀĘîßĂï×ĂÜÙèąÖøøöÖćøðøąÝĞćĀúĆÖÿĎêø 

  õćóøüö×ĂÜĂčêÿćĀÖøøöĂćĀćøǰÖøèĊýċÖþć×ĂÜ×ĆĚîêĂîÖćøĒðøøĎðĂćĀćøǰđßŠîǰñúĉêõĆèæŤÝćÖ

îöëĆęüđĀúČĂÜǰĂćĀćøàĊđøĊ÷úóøšĂöøĆïðøąìćîǰñúĉêõĆèæŤÝćÖîöǰĂćĀćøĂïĒĀšÜǰĒúąîĚĞćñúĕöšǰǰÖćøüĉđÙøćąĀŤ

öĉêĉĒúąÖćø×÷ć÷ÿđÖúÖøąïüîÖćøĒðøøĎðĂćĀćøǰÖćøðøąđöĉîéšćîÖćøđÜĉîĒúąÖćøúÜìčî 

(ïøø÷ć÷ǰ3 ßĆęüēöÜǰǰðäĉïĆêĉǰ0 ßĆęüēöÜǰ ýċÖþćéšü÷êîđĂÜǰ6ǰßĆęüēöÜ/ÿĆðéćĀŤ) 

 

FE 733    Process Scale-up for Food Industry      �ǰ(3-0-6) 

 Prerequisite : As approved by program committee 

 Overview of food industry. Case studies of food processing operation, e.g., soy milk 

products, ready-to-eat cereals, dairy products, dried foods and fruit juice. Dimensional 

Analysis and scale-up of food processes. Financial and capital projection. 

	Lectureǰ3ǰhours, Practice 0 hour, Self Studyǰǰ6ǰǰhours�week
 

 

üĂǰ741 ǰǰǰÖćøÝĆéÖćøÙüćöðúĂéõĆ÷éšćîĂćĀćøĒïïĂÜÙŤøüö    3 (2-3-5) 

 üĉßćïĆÜÙĆïÖŠĂîǰ:ǰĕöŠöĊ 

 ĀúĆÖÖćøðäĉïĆêĉìĊęéĊĔîÖćøñúĉêĂćĀćøǰĀúĆÖÖćø×ĂÜÙüćöðúĂéõĆ÷ǰÖãĀöć÷Ēúą×šĂÖĞćĀîéÙüćö

ðúĂéõĆ÷ǰÖćøüĉđÙøćąĀŤǰÖćøðŜĂÜÖĆîǰĒúąÖćøÙüïÙčöÖćøÿĎâđÿĊ÷ĔîÜćîüĉýüÖøøöĂćĀćøǰÖćøïŠÜßĊĚëċÜĂĆîêøć÷

ĒúąÖćøðøąđöĉîÙüćöđÿĊę÷ÜǰÖćøüĉđÙøćąĀŤĂĆîêøć÷ìĊęÝčéÙüïÙčöüĉÖùêĉǰĒúąÖćøÝĆéìĞćĒñîǰÖćøĔßšđÙøČęĂÜöČĂ

ÙčèõćóĔîÖćøðøĆïðøčÜÖøąïüîÖćøñúĉêǰĒúąÖćøÝĆéÖćøÿĉęÜĒüéúšĂöĔîēøÜÜćîĂćĀćøǰøąïïÖćøïøĉĀćø

ÙčèõćóđóČęĂÙüćöðúĂéõĆ÷ĔîĂćĀćøĒúąÖćøÝĆéÖćøÿĉęÜĒüéúšĂöĂ÷ŠćÜ÷ĆęÜ÷Čî 

	ïøø÷ć÷ǰ2 ßĆęüēöÜǰǰðäĉïĆêĉǰ3 ßĆęüēöÜǰ ýċÖþćéšü÷êîđĂÜǰ5ǰßĆęüēöÜ/ÿĆðéćĀŤ) 
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FE 741    Integrated Food Safety Management     3 (2-3-5) 

 Prerequisite : None 

 Good manufacturing practice in food processing, principle of safety, safety laws and 

regulations. Analysis, prevention, loss control in food engineering.  Hazard identification and 

risk assessment. Hazard analysis critical control point and its plan. Quality tools for process 

improvement and environmental management in food plant. Quality management system 

for food safety and sustainable environmental management. 

	Lectureǰ2ǰhours, Practice 3 hours, Self Studyǰǰ5ǰǰhours�week
 

 

üĂǰ742ǰǰǰǰüĉýüÖøøöðäĉïĆêĉÖćøÿĞćĀøĆïēøÜÜćîĂćĀćø      3 (2-3-5) 

 üĉßćïĆÜÙĆïÖŠĂîǰ:ǰĕöŠöĊ 

 ÜćîðäĉïĆêĉÖćøìćÜüĉýüÖøøöĂćĀćøĔîøĎðĒïïìĊęĀúćÖĀúć÷ǰ 	ÖćøĂïĒĀšÜ
ǰ ÖćøÿÖĆéǰ ÖćøÛŠćđßČĚĂ
ǰ

ÖćøÖøĂÜ
ǰÖćøúé×îćé
ǰÖćøĀöčîđĀüĊę÷Ü
ǰ ÜćîĕĀúĔîìŠĂ
ǰÖćøĀöĆÖ
ǰÖćøüĉđÙøćąĀŤĒúąĒðøñúÝćÖ×šĂöĎúđóČęĂ

ìĞćøć÷Üćî 

	ïøø÷ć÷ǰ2 ßĆęüēöÜǰǰðäĉïĆêĉǰ3 ßĆęüēöÜǰ ýċÖþćéšü÷êîđĂÜǰ5ǰßĆęüēöÜ/ÿĆðéćĀŤ) 

 

FE 742    Engineering Operation for Food Processing Plant    3 (2-3-5) 

 Prerequisite : None 

 Engineering laboratory on a variety of food engineering unit operations (drying, 

extraction, pasteurization, filtration, size reduction, centrifugation, fluid flow, fermentation). 

Analysis and interpretation of data in the form of written reports. 

	Lectureǰ2ǰhours, Practice 3 hours, Self Studyǰǰ5ǰǰhours�week
 

 

üĂǰ751 ǰǰǰøąïïñúĉêĂĆÝÞøĉ÷ąĔîÜćîüĉýüÖøøöĂćĀćø     3 (2-3-5) 

 üĉßćïĆÜÙĆïÖŠĂîǰ:ǰĕöŠöĊ 

 ĒîąîĞćøąïïÖćøñúĉêĂĆÝÞøĉ÷ąǰĒúąÙčèúĆÖþèą×ĂÜøąïïÖćøüĆéĔîĂčêÿćĀÖøøöĂćĀćøǰÖćø

ðøą÷čÖêŤđÙøČęĂÜöČĂüĆééšü÷đàîđàĂøŤìćÜôŗÿĉÖÿŤǰđÙöĊǰßĊüüĉì÷ćǰÖćøÙüïÙčöéšü÷øąïïĂĆêēîöĆêĉǰøąïïđÙøČĂ×Šć÷

îĉüøĂúǰĒúąøąïïôŦààĊę 

(ïøø÷ć÷ǰ� ßĆęüēöÜǰǰðäĉïĆêĉǰ� ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ� ßĆęüēöÜ/ÿĆðéćĀŤ) 
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FE 751    Intelligent Manufacturing in Food Engineering    3 (2-3-5) 

 Prerequisite : None 

 Introduction to intelligent manufacturing systems, and measurement systems in 

food industry. Applications of physical, chemical and biological sensors. Automatic control,  

neural networks and fuzzy systems. 

	Lectureǰ2ǰhours, Practice 3 hours, Self Studyǰǰ5ǰǰhours�week
 
 

üĂǰ761ǰǰǰǰđìÙēîēú÷ĊîćēîĔîÜćîüĉýüÖøøöĂćĀćø      3 (2-3-5) 

 üĉßćïĆÜÙĆïÖŠĂîǰ:ǰĕöŠöĊ 

 ĒîąîĞćđìÙēîēú÷ĊîćēîĔîÜćîüĉýüÖøøöĂćĀćøǰüĆÿéčĒúąēÙøÜÿøšćÜøąéĆïîćēîǰÖćøüĉđÙøćąĀŤÿöïĆêĉ

ĒúąÙčèõćóĂćĀćøĔîøąéĆïîćēîǰ üĆÿéčñÿöøąéĆïîćēîĔîïøøÝčõĆèæŤǰ đìÙēîēú÷ĊîćēîßĊüõćóǰ Öã×šĂïĆÜÙĆï

ÿĞćĀøĆïđìÙēîēú÷ĊîćēîĔîĂčêÿćĀÖøøöĂćĀćø 

(ïøø÷ć÷ǰ� ßĆęüēöÜǰǰðäĉïĆêĉǰ� ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ� ßĆęüēöÜ/ÿĆðéćĀŤ) 
 

FE 761    Nanotechnologies in Food Engineering      3 (2-3-5) 

Prerequisite : None 

Introduction food nanotechnology, nanomaterial, nanostructure, analytical food 

nanotechnology, nanocomposites in food packing, bionanotechnology. Regulations of 

nanotechnology in food industry. 

ǰ	Lectureǰ2ǰhours, Practice 3 hours, Self Studyǰǰ5ǰǰhours�week
 
 

üĂǰ771 ǰǰǰĀĆü×šĂđÞóćąìćÜ        1 (1-0-2) 

 üĉßćïĆÜÙĆïÖŠĂî :ǰĕöŠöĊ 

 ǰǰǰÖćøýċÖþćĒúąêĉéêćöđøČęĂÜĀøČĂĀĆü×šĂìĊęÖĞćúĆÜđðŨîìĊęîŠćÿîĔÝéšćîüĉýüÖøøöĂćĀćøǰêúĂéÝî

üĉüĆçîćÖćøĔĀöŠúŠćÿčéìćÜéšćîđìÙēîēú÷ĊĂćĀćøêćöÙüćöÿîĔÝ×ĂÜîĆÖýċÖþćĒúąĂćÝćø÷Ť 

(ïøø÷ć÷ǰ1 ßĆęüēöÜǰǰðäĉïĆêĉǰ0 ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ2 ßĆęüēöÜ/ÿĆðéćĀŤ) 
 

FE 771    Selected Topic        1 (1-0-2) 

 Prerequisite : None 

          Study and update the current topics of interest in food engineering. Novel and recent 

development of food technology will be chosen according to the interest of student and 

instructor. 

ǰ	Lectureǰ1ǰhour, Practice 0 hour, Self Studyǰǰ2ǰǰhours�week
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üĂǰ772 ǰǰǰÖãĀöć÷ǰöćêøåćîǰüĉßćßĊóǰĒúąÖćøóĆçîćýćÿêøŤüĉýüÖøøöĂćĀćø   3 (2-3-5) 

 üĉßćïĆÜÙĆïÖŠĂî :ǰĕöŠöĊ 

 ×šĂÖĞćĀîéđÖĊę÷üÖĆïÖćøñúĉêĂćĀćøĔĀšöĊÙüćöðúĂéõĆ÷ǰĒúąĕéšöćêøåćîÿćÖúìĊęÿĞćÙĆâǰėǰđßŠîǰ

óøąøćßïĆââĆêĉĂćĀćøǰóøąøćßïĆââĆêĉöćêøåćîñúĉêõĆèæŤĂčêÿćĀÖøøöǰóøąøćßïĆââĆêĉ ēøÜÜćîǰ

óøąøćßïĆââĆêĉÙčšöÙøĂÜñĎšïøĉēõÙǰǰĄúĄǰ×ĂÜðøąđìýĕì÷Ēúą×ĂÜêŠćÜðøąđìýǰĂÜÙŤÖøìĊęđÖĊę÷ü×šĂÜÖĆïÖćø

ÝĆéìĞćöćêøåćîÿćÖú×ĂÜÖćøñúĉêĂćĀćøĔîøąïïĂčêÿćĀÖøøöĂćĀćøǰøąïïÖćøÙüïÙčöÙčèõćóĂćĀćøìĊęĔßš

ÖĆîĂ÷ŠćÜđðŨîÿćÖúǰđßŠîǰøąïïǰGMP HACCP ISO ǰÝøø÷ćïøøèüĉßćßĊóìćÜüĉýüÖøøöĂćĀćøǰÙüćöàČęĂÿĆê÷Ť

ÿčÝøĉêǰÙüćöøĎšÙüćöÿćöćøëǰÙüćöøąöĆéøąüĆÜøĂïÙĂïǰíčøÖĉÝïøĉÖćøüĉßćßĊóüĉýüÖøøö 

(ïøø÷ć÷ǰ� ßĆęüēöÜǰǰðäĉïĆêĉǰ� ßĆęüēöÜǰǰýċÖþćéšü÷êîđĂÜǰ� ßĆęüēöÜ/ÿĆðéćĀŤ) 

 

FE 772   Food Law Standards Profession and Development Engineering    3 (2-3-5) 

 Prerequisite : None 

 Regulations related to production of foods with globally safety and standards, such 

as food act, industrial products standard act, factory act, consumer protection act of Thailand 

and abroad. Certain organizations related to globally standardization of food production. 

Certain international food quality systems, such as GMP HACCP ISO. Profession and 

development of code of ethics for food engineering profession, integrity, competence, due 

care, business professional services. 

	Lectureǰ2ǰhours, Practice 3 hours, Self Studyǰǰ5ǰǰhours�week
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5)ǰǰüĉßćìĊęđøĊ÷îÿĞćĀøĆïĀúĆÖÿĎêøǰ2 ðøĉââć (đøĊ÷îìĊęǰUPM) 

EAB 5900 Research Methodology                3 (3-2-5) 

    Prerequisite : As approved by Program committee 

    This course covers statistical concepts and methods in food engineering research. 

Experimental design and appropriate data analysis for case studied in food engineering will 

be discussed. The use of statistical software will also be emphasized. 

	Lectureǰǰ3ǰhour, Practice 2 hours, Self Studyǰǰ5ǰǰhour�week
 

 

SPS 6903 Seminar                  1 (0-2-1) 

  Prerequisite : As approved by Program committee 

    This 1-credit seminar course is meant for student to prepare and orally present 

their research proposal, and should be taken, at the latest, by the third semester of their 

study programme. The course will be graded on a satisfactory/Non-satisfactory basis. 

	Lectureǰǰ0ǰhour, Practice 2 hours, Self Studyǰǰ1ǰǰhour�week
 

 

SPS 6999 Ph.D. Research               6 (0-18-0) 

  Prerequisite : As approved by Program committee 

    This is a research project whereby at the end of the study period the candidate 

will submit a research work. The thesis will be examined and  a viva voice will be conducted 

UPǰEFUFSNJOFǰTUVEFOUĴTǰDPNQFUFODZǰJOǰUIFǰGJFMEǰPGǰTUVEZ� 

	Lectureǰ0ǰhour, Practice 18 hours, Self Studyǰǰ0ǰǰhour�week
 

 

SPS 6999 Ph.D. Research              12 (0-36-0) 

  Prerequisite : As approved by Program committee 

    This is a research project whereby at the end of the study period the candidate 

will submit a research work. The thesis will be examined and  a viva voice will be conducted 

UPǰEFUFSNJOFǰTUVEFOUĴTǰDPNQFUFODZǰJOǰUIFǰGJFMEǰPGǰTUVEZ� 

	Lectureǰ0ǰhour, Practice 36 hours, Self Studyǰǰ0ǰǰhour�week
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���ǰǰßČęĂêĞćĒĀîŠÜǰǰĒúąÙčèüčçĉ×ĂÜĂćÝćø÷Ť 

�����ǰǰĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

úĞćéĆïìĊę êĞćĒĀîŠÜìćÜ

üĉßćÖćø 

ßČęĂǰ�ǰÿÖčú Ùčèüčçĉ ÿć×ćüĉßć ÿĞćđøĘÝÖćøýċÖþćÝćÖ ðŘ 

1 øĂÜ

ýćÿêøćÝćø÷Ť 

îć÷ÿöđÖĊ÷øêĉǰ 

ÝêčøÜÙŤúĚĞćđúĉý 

üý�é� 

üý�ö� 

üý�ï� 

üĉýüÖøøöđÙøČęĂÜÖú 

üĉýüÖøøöóúĆÜÜćîǰǰǰǰǰǰǰ

üĉýüÖøøöđÙøČęĂÜÖú 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

öĀćüĉì÷ćúĆ÷ĂčïúøćßíćîĊ 

���� 

���� 

���0 

2 ñĎšßŠü÷

ýćÿêøćÝćø÷Ť 

îć÷ÝêčøõĆìø 

  üćùìíĉĝ 

Ph.D. 

 

M.Sc. 

 

üý�ï� 

Biological Systems 

Engineering  

Master of Science in 

Engineering 

üĉýüÖøøöĂčêÿćĀÖćø 

Washington State 

University, U.S.A.ǰ 

Washington State 

University, U.S.A. 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

���� 

 

���� 

 

���� 

3 ĂćÝćø÷Ť îćÜÖćâÝîć 

îćÙðøąÿö 

Ph.D. 

 

 

üý�ö� 

 

üì�ï� 

Food Processing 

 

 

üĉýüÖøøöĂćĀćø 

 

đìÙēîēú÷ĊĂčêÿćĀÖøøö

ĂćĀćø 

National Pingtung 

University of Science and 

Technology, Taiwan 

öĀćüĉì÷ćúĆ÷đìÙēîēú÷Ċóøą

ÝĂöđÖúšćíîïčøĊ 

öĀćüĉì÷ćúĆ÷ĒöŠēÝš 

2555 

 

 

2550 

 

2544 
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3.2.2 ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêø 

úĞćéĆï

ìĊę 

êĞćĒĀîŠÜìćÜ

üĉßćÖćø 

ßČęĂǰ�ǰÿÖčú Ùčèüčçĉ ÿć×ćüĉßć ÿĞćđøĘÝÖćøýċÖþćÝćÖ ðŘ 

1 ñĎšßŠü÷

ýćÿêøćÝćø÷Ť 

îć÷ßîüĆçîŤǰ 

îĉìĆýîŤüĉÝĉêø 

üý�é� 

üý�ö� 

üý�ï� 

üĉýüÖøøöđÙøČęĂÜÖú 

üĉýüÖøøöÿĉęÜĒüéúšĂö 

üĉýüÖøøöđÙøČęĂÜÖú 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

���0 

���3 

���� 

2 ñĎšßŠü÷

ýćÿêøćÝćø÷Ť 

îćÜÿćü 

Ā÷ćéòîǰ 

ìîÜÖćøÖĉÝ 

üý�é� 

 

üì�ö� 

 

üì�ï� 

üĉýüÖøøöĂćĀćø 

 

üĉì÷ćÖćøĀúĆÜÖćøǰǰǰǰ

đÖĘïđÖĊę÷üǰ 

üĉýüÖøøöÖøąïüîǰǰǰ

ÖćøĂćĀćø 

öĀćüĉì÷ćúĆ÷đìÙēîēú÷Ċǰǰǰǰ

óøąÝĂöđÖúšćíîïčøĊ 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

2555 

 

2548 

 

2545 

3 ñĎšßŠü÷

ýćÿêøćÝćø÷Ť 

îć÷îĆÖøï 

îćÙðøąÿö 

Ph.D. 

 

 

üý�ö� 

üì�ï� 

Food Engineering 

 

 

üĉýüÖøøöĂćĀćø 

üĉýüÖøøöđÖþêø 

National Pingtung 

University of Science and 

Technology, Taiwan 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤ 

öĀćüĉì÷ćúĆ÷ĒöŠēÝš 

2555 

 

 

2550 

2544 
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3.���ǰĂćÝćø÷Ťóĉđýþ 

úĞćéĆï

ìĊę 

êĞćĒĀîŠÜìćÜ

üĉßćÖćø 

ßČęĂǰ�ǰÿÖčú ÿëćîìĊęìĞćÜćî Ùčèüčçĉ ÿć×ćüĉßć ÿĞćđøĘÝÖćøýċÖþć

ÝćÖ 

ðŘ 

1 ýćÿêøćÝćø÷Ť îć÷ÿĆÖÖöîǰǰ 

đìóĀĆÿéĉîǰǰǰǰǰǰǰǰ 

èǰĂ÷čí÷ć 

õćÙüĉßćüĉýüÖøøö

ĂćĀćø 

ÙèąüĉýüÖøøöýćêøŤ 

öĀćüĉì÷ćúĆ÷đìÙēîēú÷Ċ

óøąÝĂöđÖúšćíîïčøĊ 

Ph.D. Chemical  

Engineering 

McGill  

University, 

Canada 

2544 

2 ýćÿêøćÝćø÷Ť îć÷ìîÜđÖĊ÷øêĉǰǰ

đÖĊ÷øêĉýĉøĉēøÝîŤ 

õćÙüĉßć

üĉýüÖøøöđÙøČęĂÜÖúǰ 

ÙèąüĉýüÖøøöýćÿêøŤǰ

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

Ph.D. Energy 

Technology 

ÿëćïĆî

đìÙēîēú÷ĊĒĀŠÜ

đĂđßĊ÷ 

��30 

3 øĂÜýćÿêøćÝćø÷Ť 

 

 

îćÜÿćüìĉóćóøǰǰ

Ă÷ĎŠüĉì÷ć 

õćÙüĉßćüĉýüÖøøö

ĂćĀćø 

ÙèąüĉýüÖøøöýćêøŤ 

öĀćüĉì÷ćúĆ÷đìÙēîēú÷Ċ

óøąÝĂöđÖúšćíîïčøĊ 

Ph.D. Food 

Biochemistry 

National 

Institute of 

Applied 

Science 

Toulouse, 

France 

2529 

4 øĂÜýćÿêøćÝćø÷Ť îć÷íÜßĆ÷ǰǰ 

ôĂÜÿöčìø 

õćÙüĉßć

üĉýüÖøøöđÙøČęĂÜÖúǰǰ 

ÙèąüĉýüÖøøöýćÿêøŤǰ

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

Ph.D. Mechanical  

Engineering 

Vanderbilt 

University, 

Tennessee, 

U.S.A. 

2544 

5 ñĎšßŠü÷

ýćÿêøćÝćø÷Ť 

îćÜýøĊÿčüøøèǰ 

îùîćìüÜýŤÿÖčú 

õćÙüĉßćüĉýüÖøøö

ÖøąïüîÖćøĂćĀćøǰ 

ÙèąĂčêÿćĀÖøøö

đÖþêøǰöĀćüĉì÷ćúĆ÷

đßĊ÷ÜĔĀö 

üý�é� üĉýüÖøøöĂćĀćø 

 

öĀćüĉì÷ćúĆ÷

đìÙēîēú÷Ċǰǰǰǰ

óøąÝĂöđÖúšć

íîïčøĊ 

2546 

 

 

 

öÙĂ.2 
46 
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��ǰǰĂÜÙŤðøąÖĂïđÖĊę÷üÖĆïðøąÿïÖćøèŤõćÙÿîćö ÖćøòřÖÜćîêŠćÜðøąđìý 

 öĊÖćøýċÖþćéĎÜćîǰÖćøđ×šćđ÷Ċę÷ößöǰÖćøÝĆéðøąÿïÖćøèŤõćÙÿîćöđóČęĂóĆçîćēÝì÷ŤüĉÝĆ÷ĒúÖđðúĊę÷î

ðøąÿïÖćøèŤéšćîÖćøĂćĀćøǰüĉýüÖøøöĂćĀćøĒúąĂčêÿćĀÖøøöĂćĀćøĔîĂÜÙŤÖøìĊęđÖĊę÷ü×šĂÜìĆĚÜõćÙøĆåĒúą

đĂÖßî  

���ǰǰöćêøåćîñúÖćøđøĊ÷îøĎš×ĂÜðøąÿïÖćøèŤõćÙÿîćö 

ÙüćöÙćéĀüĆÜĔîñúÖćøđøĊ÷îøĎšðøąÿïÖćøèŤõćÙÿîćö×ĂÜîĆÖýċÖþćǰǰöĊéĆÜîĊĚ 

�� ïĎøèćÖćøÙüćöøĎšìĊęđøĊ÷îöćđóČęĂîĞćĕðĒÖšðŦâĀćéšćîüĉýüÖøøöĂćĀćøĒúąĂčêÿćĀÖøøöĂćĀćø

ĕéšĂ÷ŠćÜđĀöćąÿö 

�. ĕéšðøąđéĘîĀĆü×šĂÜćîüĉÝĆ÷đóČęĂìĞćéčþãĊîĉóîíŤìĊęêøÜÙüćöêšĂÜÖćø×ĂÜñĎšĔßšÜćîïĆèæĉê 

 ���ǰǰßŠüÜđüúć 

ÖćøđøĊ÷îøĎšðøąÿïÖćøèŤõćÙÿîćöǰÿćöćøëéĞćđîĉîÖĉÝÖøøöĔîõćÙÖćøýċÖþćìĊęǰ�ǰĀøČĂǰ�ǰǰ×ĂÜ

ìčÖßĆĚîðŘǰēé÷ĒìøÖđðŨîÿŠüîĀîċęÜ×ĂÜÖøèĊýċÖþćĔîüĉßćđøĊ÷îǰêćöÙüćöđĀĘîßĂï×ĂÜĂćÝćø÷ŤñĎš ÿĂîǰēé÷

îĆÖýċÖþćÿćöćøëđúČĂÖìĞćÖćøòřÖðøąÿïÖćøèŤĀøČĂÖćøòřÖÜćîõć÷ĔîĒúąêŠćÜðøąđìýǰêćö×šĂÖĞćĀîéêŠĂĕðîĊĚ 

�����ǰÖćøòřÖðøąÿïÖćøèŤĔîðøąđìýǰÝąĕéšöĊÖćøÝĆéēÙøÜÖćøýċÖþćéĎÜćîÿĞćĀøĆïîĆÖýċÖþć

øąéĆïðøĉââćđĂÖǰđóČęĂĕðýċÖþćéĎÜćîĔîðøąđìý×ĂÜĀîŠü÷Üćî×ĂÜõćÙøĆåĀøČĂđĂÖßîǰēøÜÜćîĂčêÿćĀÖøøö

ĂćĀćøĀøČĂïøĉþĆììĊęđÖĊę÷ü×šĂÜÖĆïÜćîéšćîüĉýüÖøøöĂćĀćø 

����2ǰÖćøòřÖÜćîêŠćÜðøąđìýǰÿĞćĀøĆïîĆÖýċÖþćĀúĆÖÿĎêøÿĂÜðøĉââćÝąêšĂÜìĞćÖćøòřÖÜćî

êŠćÜðøąđìýǰèǰÿëćïĆîÖćøýċÖþćĔîêŠćÜðøąđìýìĊęöĊÖćøúÜîćöÙüćöøŠüööČĂÖĆîøąĀüŠćÜöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰ

êćöøć÷úąđĂĊ÷éĔîïĆîìċÖÙüćöêÖúÜǰ(Memorandum of Agreement) ĀúĆÖÿĎêøǰDual Doctoral Degree 

(Ph.D.) Program øąĀüŠćÜöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰĒúąǰUniversiti Putra Malaysia (UPM) 

�.�  ÖćøÝĆéđüúćĒúąêćøćÜÿĂî 

êćöÙüćöđĀĘîßĂï×ĂÜĂćÝćø÷ŤñĎšÿĂî 

��ǰǰ×šĂÖĞćĀîéđÖĊę÷üÖĆïÖćøìĞćÖćøüĉÝĆ÷ 

�. ÖĞćĀîéĔĀšÿŠÜēÙøÜøŠćÜéčþãĊîĉóîíŤǰõć÷ĔîõćÙđøĊ÷îìĊęǰǰ�ǰǰðŘÖćøýċÖþćìĊęǰǰ� 

�. ÖĞćĀîéĔĀšöĊÖćøøć÷ÜćîÙüćöÖšćüĀîšć×ĂÜéčþãĊîĉóîíŤǰìčÖõćÙÖćøýċÖþć 

�. ÖĞćĀîéøą÷ąđüúćéĞćđîĉîÖćøüĉÝĆ÷ĔĀšđÿøĘÝÿĉĚîõć÷Ĕîǰǰ3ǰǰðŘÖćøýċÖþćǰÿĞćĀøĆïĒñîÖćøýċÖþćĒïïǰ

1.1 Ēúąǰ2.1 Ēúąõć÷Ĕîǰǰ5ǰǰðŘÖćøýċÖþćǰÿĞćĀøĆïĒñîÖćøýċÖþćĒïïǰ1.2 Ēúąǰ2.2ǰ 

ìĆĚÜîĊĚĔĀšđðŨîĕðêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ����ǰÖĞćĀîé 

 ���ǰǰÙĞćĂíĉïć÷ēé÷÷ŠĂ 

ÖćøìĞćÖćøüĉÝĆ÷ǰÝĆéĔĀšîĆÖýċÖþćìĞćÜćîüĉÝĆ÷êćöēÝì÷ŤìĊęÿîĔÝǰǰõć÷ĔêšÖćøéĎĒú×ĂÜĂćÝćø÷ŤìĊę

ðøċÖþćéčþãĊîĉóîíŤǰîĞćđÿîĂñúÜćîüĉÝĆ÷ĔîøĎðĒïïøć÷ÜćîĒúąüćÝćǰǰēé÷ÝĆéĔĀšöĊÖćøîĞćđÿîĂñúÜćîüĉÝĆ÷ēé÷

ĂćÝćø÷ŤÿĂïðøąđöĉîñúĕöŠîšĂ÷ÖüŠćǰ4ǰÙî 
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���ǰǰöćêøåćîñúÖćøđøĊ÷îøĎš 

��ǰǰöĊĂÜÙŤÙüćöøĎšÝćÖÖćøüĉÝĆ÷ 

��ǰǰÿćöćøëĒÖšĕ×ðŦâĀćēé÷üĉíĊÖćøüĉÝĆ÷ 

3.  ÿćöćøëìĞćüĉÝĆ÷ìĊęëĎÖêšĂÜǰēé÷ĕöŠÙĆéúĂÖñúÜćîìćÜüĉßćÖćøĒúąúąđöĉéúĉ×ÿĉìíĉ×ĂÜñĎšĂČęîǰ  

           (Plagiarism) 

��ǰǰÿćöćøëĔßšđìÙēîēú÷ĊÿćøÿîđìýĔîÖćøÿČïÙšî×šĂöĎú 

��ǰǰÿćöćøëĔßšēðøĒÖøöÙĂöóĉüđêĂøŤĔîÖćøüĉđÙøćąĀŤñúÖćøìéúĂÜìćÜÿëĉêĉĒúąÙèĉêýćÿêøŤ 

��ǰǰÿćöćøëðøĆïêĆüìĞćÜćîøŠüöÖĆïñĎšĂČęî 

��ǰǰöĊÙüćöÿćöćøëĔîÖćøÿČęĂÿćøéšü÷õćþćđ×Ċ÷îĒúąõćþćóĎé 

 ���ǰǰßŠüÜđüúć 

 êćöÙüćöđĀĘîßĂï×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

 ���ǰǰÝĞćîüîĀîŠü÷Öĉê 

ĀúĆÖÿĎêøǰĒïïǰ1.1ǰ 48  ĀîŠü÷Öĉê 

ĀúĆÖÿĎêøǰĒïïǰ1.2  72  ĀîŠü÷Öĉê 

ĀúĆÖÿĎêøǰĒïïǰ2.1  48  ĀîŠü÷Öĉê 

ĀúĆÖÿĎêøǰĒïïǰ2.2  72  ĀîŠü÷Öĉê 

 ���ǰǰÖćøđêøĊ÷öÖćø 

1. ĂćÝćø÷ŤìĞćĀîšćìĊęđðŨîĂćÝćø÷ŤìĊęðøċÖþćéčþãĊîĉóîíŤǰǰđóČęĂĔĀšÙĞćĒîąîĞćĒÖŠîĆÖýċÖþć ēé÷

îĆÖýċÖþćđðŨîñĎšđúČĂÖĂćÝćø÷ŤìĊęðøċÖþćàċęÜöĊÙüćöđßĊę÷üßćâĔîđøČęĂÜìĊęêîÿîĔÝ 

2. ĂćÝćø÷ŤÝĆéêćøćÜđüúćđóČęĂĔĀšÙĞćðøċÖþćĒúąêĉéêćöÖćøìĞćÜćî×ĂÜîĆÖýċÖþć  êúĂéǰ��ǰ

ÿĆðéćĀŤ 

3. ÝĆéđêøĊ÷öĂčðÖøèŤđÙøČęĂÜöČĂĔĀšđóĊ÷ÜóĂêŠĂÖćøĔßšÜćîǰöĊđÝšćĀîšćìĊęéĎĒúĂčðÖøèŤđÙøČęĂÜöČĂǰĔĀš
Ă÷ĎŠĔîÿõćóóøšĂöĔßšÜćî 

4. öĊÖćøéĎĒúÙüćöðúĂéõĆ÷×ĂÜîĆÖýċÖþćĔîÖćøĔßšĂčðÖøèŤǰđÙøČęĂÜöČĂǰĒúąÿćøđÙöĊǰêúĂéÖćø
ðäĉïĆêĉîĂÖđüúć êćööćêøåćîÖćøÝĆéøąïïÙüćöðúĂéõĆ÷ĔîĀšĂÜðäĉïĆêĉÖćøüĉÝĆ÷ 	ĂšćÜĂĉÜ

êćöóøąøćßïĆââĆêĉÙüćöðúĂéõĆ÷ǰĂćßĊüĂîćöĆ÷ǰĒúąÿõćóĒüéúšĂÜĔîÖćøìĞćÜćîǰó�ý�ǰ

����
 

5. öĊÙĂöóĉüđêĂøŤĒúąēðøĒÖøöÙĂöóĉüđêĂøŤïøĉÖćøǰǰìĆĚÜĔîýĎî÷ŤÙĂöóĉüđêĂøŤ×ĂÜöĀćüĉì÷ćúĆ÷
ĒúąĔîĀšĂÜðäĉïĆêĉÖćø×ĂÜĀúĆÖÿĎêø 
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���ǰǰÖøąïüîÖćøðøąđöĉîñú 

1. ÝĆéĔĀšöĊÖćøðøąđöĉîñúÖćøýċÖþćõćÙÖćøýċÖþćúąǰ� ÙøĆĚÜ 

2. Ĕßš øąïïÖćøĔĀšÙąĒîîǰ (Grading) ĒúąøąéĆïĒêšöÙąĒîîǰ (Grade Point) ĔîÖćø

ðøąđöĉîñú 

3. îĆÖýċÖþćêšĂÜÿĂïñŠćîÖćøÿĂïđìĊ÷ïÙüćöøĎšõćþćêŠćÜðøąđìýêćöđÜČęĂîĕ××ĂÜïĆèæĉê

üĉì÷ćúĆ÷ǰǰēé÷ïĆèæĉêüĉì÷ćúĆ÷ÿćöćøëóĉÝćøèćĔïøĆïøĂÜÙüćöøĎšõćþćêŠćÜðøąđìý×ĂÜ

îĆÖýċÖþćÝćÖÖćøÿĂï×ĂÜÿëćïĆîìĊęïĆèæĉêüĉì÷ćúĆ÷øĆïøĂÜöćêøåćî 
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ĀöüéìĊęǰ�ǰñúÖćøđøĊ÷îøĎšĒúąÖú÷čìíŤÖćøÿĂîĒúąÖćøðøąđöĉîñú 

 

1.  ÖćøóĆçîćÙčèúĆÖþèąóĉđýþ×ĂÜîĆÖýċÖþć 

ÙčèúĆÖþèąóĉđýþ Öú÷čìíŤĒúąêĆüßĊĚüĆé 

�. éčþãĊïĆèæĉêìĊęöĊìĆÖþąÖćøÙĉéĂ÷ŠćÜđðŨîøąïïǰ

	Systematic Thinking
 

 

Öú÷čìíŤǰ:  

�ǰÝĆéÖĉÝÖøøöĒúÖđðúĊę÷îđøĊ÷îøĎšðøąÿïÖćøèŤÜćîüĉÝĆ÷ÝćÖÙèćÝćø÷Ť

ĒúąýćÿêøćÝćø÷ŤñĎšđßĊę÷üßćâđÞóćąìćÜ 

�ǰòřÖĔĀšîĆÖýċÖþćđøĊ÷îøĎšéšü÷êîđĂÜêĆĚÜĒêŠ×ĆĚîêĂîüćÜĒñîÖćøìéúĂÜǰ

éĞćđîĉîÖćøìéúĂÜǰüĉđÙøćąĀŤ×šĂöĎúĒúąÿøčðñúǰēé÷öĊĂćÝćø÷ŤìĊę

ðøċÖþćĔĀšÙĞćĒîąîĞć 

�ǰÝĆéĔĀšöĊÖćøòřÖĂïøöđøČęĂÜÖćøìĞćüĉÝĆ÷ìĊęëĎÖêšĂÜǰēé÷ĕöŠÙĆéúĂÖñúÜćî

ìćÜüĉßćÖćøĒúąúąđöĉéúĉ×ÿĉìíĉ×ĂÜñĎšĂČęîǰ(Plagiarism) 

�ǰÝĆéĔĀšöĊÖćøđ×šćøŠüöðøąßčöÿĆööîćĒúąöĊÿŠüîøŠüöĔîÖćøÝĆéðøąßčö

ìćÜüĉßćÖćøĔîÿć×ćüĉßćìĊęđÖĊę÷ü×šĂÜ 

- òřÖĔĀšîĆÖýċÖþćøĉđøĉęöìĞćǰStart Up Program đóČęĂĔĀšöĊÝĉêüĉââćèøĆÖ

ĒúąýøĆìíć Ĕî đÿøĊõćóǰĂĉÿøõćóǰĒúąÖúš ćéĞ ć đîĉîÖćø đðŨî

ñĎšðøąÖĂïÖćøíčøÖĉÝĂĉÿøąøąéĆïßćêĉĀøČĂîćîćßćêĉǰ 

 

êĆüßĊĚüĆéǰ: öĊñúÜćîêĊóĉöóŤĔîüćøÿćøìĆĚÜĔîøąéĆïßćêĉĒúąîćîćßćêĉ

ĀøČĂöĊñúÜćîÖćøîĞćđÿîĂêŠĂìĊęðøąßčöüĉßćÖćøøąéĆïßćêĉĒúą

îćîćßćêĉ 

2. éčþäĊïĆèæĉêìĊęöĊõćüąñĎšîĞćĔîüÜÖćøüĉßćÖćøĔî

øąéĆïßćêĉĒúąîćîćßćêĉ 

Öú÷čìíŤǰ:  

�ǰÝĆéĔĀšöĊÖćøđ×šćøŠüöðøąßčöÿĆööîćĒúąĔĀšîĆÖýċÖþćöĊÿŠüîøŠüöĔîÖćø

ÝĆéðøąßčöìćÜüĉßćÖćøĔîÿć×ćüĉßćìĊęđÖĊę÷ü×šĂÜ 

�ǰÖøąêčšîĒúąñúĆÖéĆîĔĀšîĆÖýċÖþćđ×šćøŠüöðøąßčöđóČęĂîĞćđÿîĂñúÜćî

üĉßćÖćøĔîøąéĆïßćêĉĒúąîćîćßćêĉ 

 

êĆüßĊĚüĆéǰ: öĊñúÜćîêĊóĉöóŤĔîüćøÿćøìĆĚÜøąéĆïßćêĉĒúąîćîćßćêĉ 

3. éčþäĊïĆèæĉêìĊęöĊÙüćöÿćöćøëéšćî

õćþćêŠćÜðøąđìýĔîøąéĆïîćîćßćêĉ 

Öú÷čìíŤǰ: 

�ǰÝĆéĔĀšöĊÖćøòřÖĂïøöđßĉÜðäĉïĆêĉÖćøđóĉęöóĎîìĆÖþąÖćøĔßš

õćþćĂĆÜÖùþĔîìćÜüĉßćÖćø 

�ǰÝĆéÖćøđøĊ÷îÖćøÿĂîēé÷ĔĀšöĊÖćøÙšîÙüšćüćøÿćøõćþćĂĆÜÖùþǰ

ÝĆéìĞćøć÷ÜćîĒúąîĞćđÿîĂéšü÷õćþćĂĆÜÖùþ 

 

êĆüßĊĚüĆéǰ: öĊñúÜćîêĊóĉöóŤĔîüćøÿćøĔîøąéĆïîćîćßćêĉĒúąöĊñúÜćî

ÖćøîĞćđÿîĂêŠĂìĊęðøąßčöüĉßćÖćøøąéĆïîćîćßćêĉ 
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�.  ÖćøóĆçîćñúÖćøđøĊ÷îøĎšĔîĒêŠúąéšćî 

2.1 éšćîÙčèíøøöĒúąÝøĉ÷íøøö 

2.1.1 ñúÖćøđøĊ÷îøĎšéšćîÙčèíøøöĒúąÝøĉ÷íøøö 

1) öĊÙüćö÷ċéöĆęîĔîÙüćöéĊÜćöìćÜüĉßćÖćøǰàČęĂÿĆê÷ŤÿčÝøĉêǰöĊüĉîĆ÷ǰĒúąêøÜêŠĂđüúć 

2) öĊÙüćöÿćöćøëÝĆéÖćøđÖĊę÷üÖĆïðŦâĀćìćÜÙčèíøøöǰÝøĉ÷íøøöìĊęàĆïàšĂî 

3) öĊõćüąñĎšîĞćĔîÖćøÿŠÜđÿøĉöĔĀšöĊÖćøðøąóùêĉðäĉïĆêĉêćöĀúĆÖÙčèíøøöǰĒúąÝøĉ÷íøøö 

2.1.2 Öú÷čìíŤÖćøÿĂîìĊęĔßšóĆçîćÖćøđøĊ÷îøĎšéšćîÙčèíøøöĒúąÝøĉ÷íøøö 

ÖĞćĀîéĔĀšöĊüĆçîíøøöĂÜÙŤÖøìĊęđ×šöĒ×ĘÜǰđóČęĂðúĎÖòŦÜĔĀšöĊøąđïĊ÷ïüĉîĆ÷ǰ×÷ĆîǰĂéìîǰàČęĂÿĆê÷Ť

ÿčÝøĉêǰöĊÙüćöøĆïñĉéßĂïǰîĂÖÝćÖîĊĚĂćÝćø÷ŤñĎšÿĂîêšĂÜÿĂéĒìøÖđøČęĂÜÙčèíøøöÝøĉ÷íøøö

ìćÜüĉßćÖćøǰïøø÷ć÷ðøąÿïÖćøèŤÖćøìĞćüĉÝĆ÷ìĊęđðŨîĒïïĂ÷ŠćÜìĊęéĊǰ êúĂéÝîđðŨî

ĒïïĂ÷ŠćÜìĊęéĊĒÖŠîĆÖýċÖþćǰ 

�����ǰÖú÷čìíŤÖćøðøąđöĉîñúÖćøđøĊ÷îøĎšéšćîÙčèíøøöĒúąÝøĉ÷íøøö 

1) ðøąđöĉîÝćÖÙüćöøĆïñĉéßĂïĔîĀîšćìĊęöĂïĀöć÷ 

2) ðøąđöĉîÝćÖÖćøêøÜêŠĂđüúćǰÖćøöĊüĉîĆ÷ǰÙüćöøĆïñĉéßĂïǰÙüćöàČęĂÿĆê÷ŤÿčÝøĉê×ĂÜ
îĆÖýċÖþć 

3) ÿĆÜđÖêóùêĉÖøøöĒúąÖćøĒÿéÜĂĂÖ×ĂÜîĆÖýċÖþćĔîÖćøđÙćøóÖãøąđïĊ÷ïÿĆÜÙö 

�.� éšćîÙüćöøĎš 

�����ǰñúÖćøđøĊ÷îøĎšéšćîÙüćöøĎš 

1) öĊÙüćöÿćöćøëĂíĉïć÷ĀúĆÖÖćøĒúąìùþäĊìĊęÿĞćÙĆâĔîđîČĚĂĀćüĉßćìĊęýċÖþćĕéšĂ÷ŠćÜëŠĂÜ

ĒìšĒúąúċÖàċĚÜǰàċęÜîĞćĕðÿĎŠÖćøóĆçîćĂÜÙŤÙüćöøĎšĀøČĂÙüćöđ×šćĔÝĔĀöŠǰėǰĔîýćÿêøŤÿć×ćǰ

îĆĚîǰė 

2) öĊÙüćöÿćöćøëĔîÖćøïĎøèćÖćøđîČĚĂĀćĔîÿć×ćüĉßć×ĂÜêîÖĆïÿć×ćüĉßćìĊęđÖĊę÷ü×šĂÜ 

3) öĊÙüćöÿćöćøëĔîÖćøðøąđöĉîÙŠćǰĒúąóĆçîćÿć×ćüĉßć×ĂÜêîĔĀšìĆîêŠĂÖćø

đðúĊę÷îĒðúÜĔĀöŠǰĔîøąéĆïßćêĉĒúąîćîćßćêĉǰ 
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2.2.2 Öú÷čìíŤÖćøÿĂîìĊęĔßšóĆçîćÖćøđøĊ÷îøĎšéšćîÙüćöøĎš 

ĔßšÖćøđøĊ÷îÖćøÿĂîĀúćÖĀúć÷øĎðĒïïǰēé÷đîšîñĎšđøĊ÷îđðŨîÿĞćÙĆâǰàċęÜöĊìĆĚÜÖćøïøø÷ć÷

ĔîßĆĚîđøĊ÷îǰÖćøÙšîÙüšćĀćÙüćöøĎšĒúąÝĆéìĞćøć÷ÜćîđóČęĂîĞćđÿîĂǰÖćøýċÖþćéĎÜćîîĂÖ

ÿëćîìĊęǰÖćøïøø÷ć÷ēé÷ñĎšđßĊę÷üßćâìĊęöĊÙüćöøĎšÙüćöÿćöćøëđÞóćąìćÜìĆĚÜéšćîđìÙîĉÙǰ

éšćîÖćøðøąÖĂïÖĉÝÖćøíčøÖĉÝǰĒúąÖćøÿøšćÜñĎšðøąÖĂïÖćøøčŠîĔĀöŠǰ (Entrepreneur)ǰ

êúĂéÝîÖćøÿČïÙšîĀćñúÜćîüĉÝĆ÷ìĊęñŠćîöćĂ÷ŠćÜÙøïëšüîĒúąêŠĂđîČęĂÜÖŠĂîéĞćđîĉîÖćø

üĉÝĆ÷ǰÖćøêøüÝÿĂïúĉ×ÿĉìíĉĝǰÿĉìíĉïĆêøǰĂ÷ŠćÜúąđĂĊ÷éǰÖćøüĉđÙøćąĀŤĒúąÿĆÜđÙøćąĀŤñúđóČęĂ

ÿøšćÜĂÜÙŤÙüćöøĎšĔĀöŠ ÖćøîĞćđÿîĂÜćîÖĆïñĎšđßĊę÷üßćâéšćîõćþćêŠćÜðøąđìýđóČęĂóĆçîć

ìĆÖþąéšćîõćþćǰ(English skill) 

2.2.3 Öú÷čìíŤÖćøðøąđöĉîñúÖćøđøĊ÷îøĎšéšćîÙüćöøĎš 

1) ÖćøÿĂïüĆéÙčèÿöïĆêĉǰÖćøÿĂïðøąöüúÙüćöøĂïøĎšǰÿĂïēÙøÜøŠćÜéčþãĊîĉóîíŤǰÖćø

ÿĂïéčþãĊîĉóîíŤ 

2) ðøąđöĉîÝćÖøć÷ÜćîìĊęöĂïĀöć÷ĔîüĉßćÿĆööîćǰēÙøÜøŠćÜéčþãĊîĉóîíŤǰĒúąÖćø
îĞćđÿîĂ 

3) ðøąđöĉîÝćÖÙüćöÖšćüĀîšć×ĂÜÖćøéĞćđîĉîÖćøìéúĂÜüĉÝĆ÷ĒúąÖćøÿøčðñúÖćø
ìéúĂÜ 

4) ðøąđöĉîÝćÖñúÖćøÿĂïüĆéÙüćöøĎšõćþćêŠćÜðøąđìý 

2.3 éšćîìĆÖþąìćÜðŦââć 

2.3.1 ñúÖćøđøĊ÷îøĎšéšćîìĆÖþąìćÜðŦââć 

1) öĊüĆçîíøøöÖćøüĉÝĆ÷ìĊęđ×šöĒ×ĘÜǰöĊÙüćöÿćöćøëĒúąìĆÖþąÖćøÙĉéüĉđÙøćąĀŤǰĒúą

ÿøšćÜÿøøÙŤĂ÷ŠćÜđðŨîøąïï 

2) öĊÙüćöÿćöćøëĔîÖćøĂĂÖĒïïĒúąéĞćđîĉîÖćøēÙøÜÖćøüĉÝĆ÷đóČęĂĒÖšĕ×ðŦâĀćìĊę

àĆïàšĂîǰ 

3) öĊÙüćöÿćöćøëĔîÖćøÿøšćÜîüĆêÖøøöĒúąóĆçîćĂÜÙŤÙüćöøĎšĔĀöŠǰ 
2.3.2 Öú÷čìíŤÖćøÿĂîìĊęĔßšóĆçîćÖćøđøĊ÷îøĎšéšćîìĆÖþąìćÜðŦââć 

ÖĞćĀîéÖćøđøĊ÷îÖćøÿĂîìĊęđîšîĔĀšîĆÖýċÖþćđðŨîîĆÖüĉÝĆ÷ìĊęêšĂÜÙĉéĀćđĀêčñúǰđ×šćĔÝìĊęöć

ĒúąÿćđĀêč×ĂÜðŦâĀćǰÙšîÙüšćĀćÙĞćêĂïĀøČĂÖćøĒÖšĕ×ðŦâĀćǰøüöìĆĚÜóĆçîćĒîüÙĉé×ĂÜ

êîđĂÜǰēé÷ÖćøöĂÜõćóðŦâĀćĂ÷ŠćÜđðŨîøąïïǰóĆçîćìĆÖþąìćÜéšćîõćþćǰ(English 

skill) ÝćÖÖćøîĞćđÿîĂÜćîĒúąëćöêĂïđðŨîõćþćĂĆÜÖùþ 

 

 

 



öÙĂ.2   71 

2.3.3 Öú÷čìíŤÖćøðøąđöĉîñúÖćøđøĊ÷îøĎšéšćîìĆÖþąìćÜðŦââć 

�) ÖćøÿĂïüĆéÙčèÿöïĆêĉǰÖćøÿĂïðøąöüúÙüćöøĂïøĎšǰÿĂïēÙøÜøŠćÜéčþãĊîĉóîíŤǰÖćø

ÿĂïéčþãĊîĉóîíŤ 

�) ðøąđöĉîÝćÖñúÜćîĒúąÖćøðäĉïĆêĉÜćî×ĂÜîĆÖýċÖþćĔîøć÷üĉßćÿĆööîćǰ 

    3) ðøąđöĉîÝćÖñúÖćøÿĂïüĆéÙüćöøĎšõćþćêŠćÜðøąđìý 

2.4 éšćîìĆÖþąÙüćöÿĆöóĆîíŤøąĀüŠćÜïčÙÙúĒúąÙüćöøĆïñĉéßĂï 

2.4.1 ñúÖćøđøĊ÷îøĎšéšćîìĆÖþąÙüćöÿĆöóĆîíŤøąĀüŠćÜïčÙÙúĒúąÙüćöøĆïñĉéßĂï 

1) öĊÝĉêÿĞćîċÖêŠĂõćøąĀîšćìĊęìĊęĕéšøĆïöĂïĀöć÷ǰĒúąđÙćøóÿĉìíĉ×ĂÜñĎšĂČęî 

2) öĊÙüćöÿćöćøëĔîÖćøÝĆéÖćøđÖĊę÷üÖĆï×šĂēêšĒ÷šÜǰĒúąðŦâĀćêŠćÜǰė 

3) öĊìĆÖþąÖćøđðŨîñĎšîĞćĒúąĒÿéÜĂĂÖĕéšĂ÷ŠćÜđĀöćąÿöêćöēĂÖćÿ 

2.4.2 Öú÷čìíŤÖćøÿĂîìĊęĔßšóĆçîćÖćøđøĊ÷îøĎšéšćîìĆÖþąÙüćöÿĆöóĆîíŤøąĀüŠćÜïčÙÙúĒúą

ÙüćöøĆïñĉéßĂï 

ÝĆéÖĉÝÖøøöÖćøđøĊ÷îøĎšĔîøć÷üĉßćĔĀšîĆÖýċÖþćđÖĉéÖćøđøĊ÷îøĎšĒïïøŠüööČĂÖĆîøąĀüŠćÜ 

ñĎšđøĊ÷îéšü÷ÖĆîđĂÜǰĒúąøąĀüŠćÜñĎšÿĂîÖĆïñĎšđøĊ÷îǰÝĆéÖćøÿĂîĒïïöĊÖøèĊýċÖþćĒúą

öĂïĀöć÷ÜćîǰÖćøýċÖþćéĎÜćîîĂÖÿëćîìĊęǰÖćøüćÜĒñîĔîÖćøéĞćđîĉîÖćøüĉÝĆ÷ǰàċęÜêšĂÜ

êĉéêŠĂðøąÿćîÜćîÖĆïñĎšĂČęîĔîÖćøĀć×šĂöĎúǰìĆĚÜĔîĒúąîĂÖĀšĂÜðäĉïĆêĉÖćøǰđðŗéēĂÖćÿĔĀš

îĆÖýċÖþćöĊÿŠüîøŠüöĔîÖćøÝĆéðøąßčöüĉßćÖćø 

2.4.3 Öú÷čìíŤÖćøðøąđöĉîñúÖćøđøĊ÷îøĎšéšćîìĆÖþąÙüćöÿĆöóĆîíŤøąĀüŠćÜïčÙÙúĒúąÙüćö

øĆïñĉéßĂï 

�) ðøąđöĉîóùêĉÖøøöǰĒúąÖćøĒÿéÜĂĂÖëċÜõćüąÖćøđðŨîñĎšîĞćǰàċęÜöĊÙüćöøĆïñĉéßĂïǰÖćø

ÝĆéüćÜøąïïÖćøìĞćÜćîøŠüöÖĆïñĎšĂČęî 

�) ðøąđöĉîñúÜćîìĊęĕéšøĆïöĂïĀöć÷ǰĒïïøć÷ïčÙÙúǰĒúąøć÷ÖúčŠö 

2.5 éšćîìĆÖþąÖćøüĉđÙøćąĀŤđßĉÜêĆüđú×ǰÖćøÿČęĂÿćøǰĒúąÖćøĔßšđìÙēîēú÷Ċÿćøÿîđìý 

2.5.1 ñúÖćøđøĊ÷îøĎšéšćîìĆÖþąÖćøüĉđÙøćąĀŤđßĉÜêĆüđú×ǰǰÖćøÿČęĂÿćøǰĒúąÖćøĔßšđìÙēîēú÷Ċ

ÿćøÿîđìý 

1) öĊÙüćöÿćöćøëĔßšđìÙēîēú÷ĊÿćøÿîđìýĔîÖćøøüïøüö×šĂöĎúǰÙĆéÖøĂÜǰĒúąîĞćđÿîĂ
×šĂöĎúĕéš 

2) öĊÙüćöÿćöćøëĔßšÖćøÿČęĂÿćøĕéšĂ÷ŠćÜöĊðøąÿĉìíĉõćóĒúąđĀöćąÿöÖĆïïčÙÙúêŠćÜǰėǰĔî
üÜÖćøüĉßćÖćøøąéĆïßćêĉǰĒúąîćîćßćêĉǰ 

3) öĊÙüćöÿćöćøëĔîÖćøîĞćđÿîĂñúÜćîüĉßćÖćøĔîøĎðÿĉęÜêĊóĉöóŤĔîøąéĆïßćêĉĒúą
îćîćßćêĉǰ 
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2.5.2 Öú÷čìíŤÖćøÿĂîìĊęĔßšóĆçîćÖćøđøĊ÷îøĎšéšćîìĆÖþąÖćøüĉđÙøćąĀŤđßĉÜêĆüđú×ǰÖćøÿČęĂÿćøǰ

ĒúąÖćøĔßšđìÙēîēú÷Ċÿćøÿîđìý 

ÖĞćĀîéĔĀšÖćøđøĊ÷îÖćøÿĂîđîšîñĎšđøĊ÷îđðŨîÿĞćÙĆâǰēé÷ñĎšÿĂîĒîąîĞćĀîĆÜÿČĂ ǰĒúą 

đĂÖÿćøìćÜüĉßćÖćøõćþćĂĆÜÖùþǰöĂïĀöć÷ĔĀšÝĆéìĞćøć÷ÜćîǰĒúąîĞćđÿîĂéšü÷ēðøĒÖøö

ÙĂöóĉüđêĂøŤǰîĂÖÝćÖîĊĚÖćøìĞćéčþãĊîĉóîíŤǰîĆÖýċÖþćêšĂÜÙšîÙüšćĀćÙüćöøĎšđóČęĂÝĆéìĞćēÙøÜ

øŠćÜéĞćđîĉîÖćøüĉÝĆ÷ǰüĉđÙøćąĀŤ×šĂöĎúìćÜÿëĉêĉǰĒúąÿøčðñúÜćîüĉÝĆ÷đóČęĂÝĆéìĞćđðŨîøĎðđúŠö ǰ

øüöìĆĚÜđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøìĊęĕéšìĞćñŠćîÿČęĂđìÙēîēú÷Ċÿćøÿîđìý 

2.5.3 Öú÷čìíŤÖćøðøąđöĉîñúÖćøđøĊ÷îøĎšéšćîìĆÖþąÖćøüĉđÙøćąĀŤđßĉÜêĆüđú×ǰÖćøÿČęĂÿćøǰĒúą

ÖćøĔßšđìÙēîēú÷Ċÿćøÿîđìý 

�) ðøąđöĉîÙüćöÿćöćøëĔîÖćøîĞćđÿîĂøć÷ÜćîĔîüĉßćÿĆööîćĒêŠúąÙøĆĚÜ 

�) ðøąđöĉîÝćÖøć÷ÜćîÙüćöÖšćüĀîšć×ĂÜéčþãĊîĉóîíŤ 

3) ðøąđöĉîÝćÖñúÜćîìćÜüĉßćÖćøìĊęĕéšđñ÷ĒóøŠ 
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�. ĒñîìĊęĒÿéÜÖćøÖøąÝć÷ÙüćöøĆïñĉéßĂïöćêøåćîñúÖćøđøĊ÷îøĎšÿĎŠøć÷üĉßćǰ	Curriculum Mapping)  

øć÷üĉßć 

éšćîÙčèíøøö

ĒúąÝøĉ÷íøøö 

éšćîÙüćöøĎš éšćîìĆÖþą 

ìćÜðŦââć 

éšćîìĆÖþą

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

éšćîìĆÖþą

üĉđÙøćąĀŤ 

đßĉÜêĆüđú× 

ÖćøÿČęĂÿćøĒúą 

ÖćøĔßš

đìÙēîēú÷Ċ

ÿćøÿîđìý 

� � � � � � � � � � � � 1 2 � 

1) øć÷üĉßćìĊęĕöŠîĆïĀîŠü÷Öĉê               

üĂǰ701ǰǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøöĂćĀćø z { { z z { z z { z { { z z { 

üĂǰ791ǰǰÿĆööîćǰ1 z { { { { { { { { z { { z { { 

üĂǰ792ǰǰÿĆööîćǰ2 z { { { { { { { { z { { z { { 

üĂǰ793ǰǰÿĆööîćǰ3 z { { { { { { { { z { { z { { 

üĂǰ794ǰǰÿĆööîćǰ4 z { { { { { { { { z { { z { { 

üĂǰ795ǰǰÿĆööîćǰ5 z z z z { z { { { z { z z z z 

üĂǰ796ǰǰÿĆööîćǰ6 z z z z z z z z z z z z z z z 

üĂǰ7�7  ÿĆööîćǰ7 z { { { { { { { { z { { z { { 

üĂǰ7�8 ǰÿĆööîćǰ8 z { { { { { { { { z { { z { { 

üĂǰ7�9 ǰÿĆööîćǰ9 z z z z { z { { { z { z z z z 

üĂǰ800ǰǰÿĆööîćǰ10 z z z z z z z z z z z z z z z 

EAB 5900 Research Methodology z { { z z { z z { z { { z z { 

2) éčþãĊîĉóîíŤ                

üĂ 8�1ǰǰéčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂǰ8�2  éčþãĊîĉóîíŤ 2                                             z { { { { { { { { z { { z { { 

üĂ 8�3  éčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂ 8�4ǰǰéčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂǰ8�5ǰǰéčþãĊîĉóîíŤ 5 z z z z { z { { { z { z z z z 

üĂ 8�6  éčþãĊîĉóîíŤ 6                                           z z z z z z z z z z z z z z z 

üĂǰ8�7  éčþãĊîĉóîíŤ 7                                             z { { { { { { { { z { { z { { 

üĂǰ8�8ǰǰéčþãĊîĉóîíŤ 8 z { { { { { { { { z { { z { { 

üĂǰ8�9ǰǰéčþãĊîĉóîíŤ 9                                             z z z z { z { { { z { z z z z 

üĂǰ900ǰǰéčþãĊîĉóîíŤ 10                                           z z z z z z z z z z z z z z z 

SPS 6903 Seminar z { { { { { { { { z { { z { { 

SPS 6999 Ph.D. Research z z z z z z z z z z z z z z z 

 

Āöć÷đĀêčǰǰ:zǰĀöć÷ëċÜÙüćöøĆïñĉéßĂïĀúĆÖǰǰǰ{ǰĀöć÷ëċÜÙüćöøĆïñĉéßĂïøĂÜ 
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øć÷üĉßć 

éšćîÙčèíøøö

ĒúąÝøĉ÷íøøö 

éšćîÙüćöøĎš éšćîìĆÖþąìćÜ

ðŦââć 

éšćîìĆÖþą

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

Ēúą 

ÙüćöøĆïñĉéßĂï 

éšćîìĆÖþą

üĉđÙøćąĀŤ 

đßĉÜêĆüđú× 

ÖćøÿČęĂÿćøĒúą 

ÖćøĔßš

đìÙēîēú÷Ċ

ÿćøÿîđìý 

� � � � � � � � � � � � 1 2 � 

3
ǰøć÷üĉßćđĂÖïĆÜÙĆï                

üĂǰ711  îüĆêÖøøöÖćøñúĉêđßĉÜîĉđüýĔîÜćîǰ

üĉýüÖøøöĂćĀćø 
z z { z z { z z z z z { z { { 

üĂǰ712 ǰÖćøĂĂÖĒïïìćÜüĉýüÖøøöĂćĀćø

ĒïïĂÜÙŤøüö 
z z { z z { z z { z z { z { { 

4
ǰøć÷üĉßćđĂÖđúČĂÖ                

üĂǰ721  đìÙēîúĊ÷ĊÖćøĂïĒĀšÜđßĉÜîüĆêÖøøö z { { z { { z { { z z { z { { 

üĂǰ723 ǰđìÙēîēú÷ĊĔĀöŠĔîÖøąïüîÖćøìćÜ

ĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ���ǰǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüèÿĞćĀøĆï

ÜćîüĉýüÖøøöĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ���ǰǰĒïïÝĞćúĂÜÙèĉêýćÿêøŤĔîÜćî

üĉýüÖøøöĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ733  Öćø×÷ć÷ÿđÖúÖøąïüîÖćøÿĞćĀøĆï

ĂčêÿćĀÖøøöĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ���ǰǰÖćøÝĆéÖćøÙüćöðúĂéõĆ÷éšćîĂćĀćø

ĒïïĂÜÙŤøüö 
z { { z { { z { { z z { z { { 

üĂ 7��ǰǰüĉýüÖøøöðäĉïĆêĉÖćøÿĞćĀøĆïēøÜÜćî

ĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ���ǰǰøąïïñúĉêĂĆÝÞøĉ÷ąĔîÜÿîüĉýüÖøøö

ĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ���ǰǰđìÙēîēú÷ĊîćēîĔîÜćîüĉýüÖøøö

ĂćĀćø 
z { { z { { z { { z z { z { { 

üĂ 771 ǰĀĆü×šĂđÞóćąìćÜ z { { z { { z { { z z { z { { 

üĂ 772ǰǰÖãĀöć÷ǰöćêøåćîǰüĉßćßĊóǰĒúąÖćø

óĆçîćýćÿêøŤüĉýüÖøøöĂćĀćø 
z z { z z { z { { z z { z { { 

 

ǰĀöć÷đĀêčǰǰ:ǰzǰĀöć÷ëċÜÙüćöøĆïñĉéßĂïĀúĆÖǰǰǰ{ǰĀöć÷ëċÜÙüćöøĆïñĉéßĂïøĂÜ 
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��ǰñúÖćøđøĊ÷îøĎšøąéĆïĀúĆÖÿĎêøǰĒúąÿĂéÙúšĂÜÖĆïǰBloom Taxonomy øąéĆïĔé 

PLOs Outcome Statement Specific 

LO 

Generic 

LO 

Level Type 

1 Recognize ethical and professional 

responsibilities in food engineering 

 / R/U K 

2 Identify problems, design experiment  

and solve mathematical model in food 

engineering 

/  U/AP K 

3 Communicate effectively in writing and oral 

presentations 

 / U/AP S 

4 Initiate critical thinking  

for food engineering systematic design 

/  AP/AN S 

5 Research and develope in 

food engineering process and products 

/  E/C AR 

6 Create  food engineering 

 innovations and ecosystem 

/  E/C AR 

Bloom's Taxonomy �ǰR �ǰRemembering  ǰUǰ�ǰUnderstanding ǰAPǰ�ǰApplying 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰANǰ�ǰAnalyzing ǰE �ǰEvaluatingǰǰǰǰǰǰC �ǰCreatingǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

Type: K=Knowledge, S=Skill, AR=Application and Responsibility 

 

��ǰÙüćöÿĆöóĆîíŤøąĀüŠćÜñúÖćøđøĊ÷îøĎšÖĆïĀúĆÖÿĎêøÖĆïÙüćöêšĂÜÖćø×ĂÜñĎšöĊÿŠüîĕéšÿŠüîđÿĊ÷ 

PLOs MJU/TQF Program/Faculty Employers/Free Student/Alumni 

1 F F M M 

2 M F P P 

3 F M F P 

4 F M M F 

5 M M F M 

6 F F M M 

Remark: F=Fully fulfilled M=Moderately fulfilled P=Partially fulfilled 
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��ǰÙüćöÿĆöóĆîíŤøąĀüŠćÜǰPLOs ÖĆïøć÷üĉßćǰĒúąñúÖćøđøĊ÷îøĎšìĊęÿĂéÙúšĂÜÖĆïöćêøåćîÙčèüčçĉ×ĂÜ

ĀúĆÖÿĎêø 

PLOs�ǰøć÷üĉßć 

ìĆÖþąéšćî

ÙčèíøøöĒúą

Ýøĉ÷íøøö 

ìĆÖþąéšćî

ÙüćöøĎš 

ìĆÖþąìćÜ

ðŦââć 

ìĆÖþąéšćî

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

ìĆÖþąĔîÖćø

üĉđÙøćąĀŤđßĉÜ

êĆüđú×Öćø

ÿČęĂÿćøĒúą

ÖćøĔßš

đìÙēîēú÷Ċ

ÿćøÿîđìý 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

PLO 1 êøąĀîĆÖëċÜÙčèíøøöǰÝøĉ÷íøøöǰĒúąÙüćöøĆïñĉéßĂïĔîüĉßćßĊóüĉýüÖøøöĂćĀćø 
üĂǰ711  îüĆêÖøøöÖćøñúĉêđßĉÜ

îĉđüýĔîÜćîǰüĉýüÖøøö

ĂćĀćø 

z z { z z { z z z z z { z { { 

üĂǰ712 ǰÖćøĂĂÖĒïïìćÜ

üĉýüÖøøöĂćĀćøĒïï

ĂÜÙŤøüö 

z z { z z { z z { z z { z { { 

üĂǰ721  đìÙēîúĊ÷ĊÖćøĂïĒĀšÜ

đßĉÜîüĆêÖøøö 
z { { z { { z { { z z { z { { 

üĂǰ723 ǰđìÙēîēú÷ĊĔĀöŠĔî

ÖøąïüîÖćøìćÜ

ĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ���ǰǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜ

ÙĞćîüèÿĞćĀøĆïÜćî

üĉýüÖøøöĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ���ǰǰĒïïÝĞćúĂÜ

ÙèĉêýćÿêøŤĔîÜćî

üĉýüÖøøöĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ733  Öćø×÷ć÷ÿđÖú

ÖøąïüîÖćøÿĞćĀøĆï

ĂčêÿćĀÖøøöĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ���ǰǰÖćøÝĆéÖćøÙüćö

ðúĂéõĆ÷éšćîĂćĀćø

ĒïïĂÜÙŤøüö 

z { { z { { z { { z z { z { { 

üĂ 7��ǰǰüĉýüÖøøöðäĉïĆêĉÖćø

ÿĞćĀøĆïēøÜÜćîĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ���ǰǰøąïïñúĉêĂĆÝÞøĉ÷ąĔîÜ

ÿîüĉýüÖøøöĂćĀćø 
z { { z { { z { { z z { z { { 
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PLOs�ǰøć÷üĉßć 

ìĆÖþąéšćî

ÙčèíøøöĒúą

Ýøĉ÷íøøö 

ìĆÖþąéšćî

ÙüćöøĎš 

ìĆÖþąìćÜ

ðŦââć 

ìĆÖþąéšćî

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

ìĆÖþąĔîÖćø

üĉđÙøćąĀŤđßĉÜ

êĆüđú×Öćø

ÿČęĂÿćøĒúą

ÖćøĔßš

đìÙēîēú÷Ċ

ÿćøÿîđìý 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
üĂǰ���ǰǰđìÙēîēú÷ĊîćēîĔîÜćî

üĉýüÖøøöĂćĀćø 
z { { z { { z { { z z { z { { 

üĂ 771 ǰĀĆü×šĂđÞóćąìćÜ z { { z { { z { { z z { z { { 

üĂ 772ǰǰÖãĀöć÷ǰöćêøåćîǰ

üĉßćßĊóǰĒúąÖćøóĆçîć

ýćÿêøŤüĉýüÖøøöĂćĀćø 

z z { z z { z { { z z { z { { 

üĂ 8�1ǰǰéčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

PLO 2ǰöĊìĆÖþąĔîÖćøÿČïÙšîǰÖćøüćÜĒñîǰĒúąÖćøĒÖšðŦâĀćĔîÜćîüĉýüÖøøöĂćĀćø 
üĂǰ701ǰǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜ

üĉýüÖøøöĂćĀćø 
z { { z z { z z { z { { z z { 

EAB ����ǰResearch 

Methodology 
z { { z z { z z { z { { z z { 

üĂǰ796ǰǰÿĆööîćǰ6 z z z z z z z z z z z z z z z 

üĂǰ7�7  ÿĆööîćǰ7 z { { { { { { { { z { { z { { 

üĂǰ7�8 ǰÿĆööîćǰ8 z { { { { { { { { z { { z { { 

üĂǰ7�9 ǰÿĆööîćǰ9 z z z z { z { { { z { z z z z 

üĂǰ800ǰǰÿĆööîćǰ10 z z z z z z z z z z z z z z z 

üĂǰ711  îüĆêÖøøöÖćøñúĉêđßĉÜ

îĉđüýĔîÜćîǰüĉýüÖøøö

ĂćĀćø 

z z { z z { z z z z z { z { { 

üĂǰ712 ǰÖćøĂĂÖĒïïìćÜ

üĉýüÖøøöĂćĀćøĒïï

ĂÜÙŤøüö 

z z { z z { z z { z z { z { { 

üĂǰ721  đìÙēîúĊ÷ĊÖćøĂïĒĀšÜ

đßĉÜîüĆêÖøøö 
z { { z { { z { { z z { z { { 

üĂǰ723 ǰđìÙēîēú÷ĊĔĀöŠĔî

ÖøąïüîÖćøìćÜ

ĂćĀćø 

z { { z { { z { { z z { z { { 
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PLOs�ǰøć÷üĉßć 

ìĆÖþąéšćî

ÙčèíøøöĒúą

Ýøĉ÷íøøö 

ìĆÖþąéšćî

ÙüćöøĎš 

ìĆÖþąìćÜ

ðŦââć 

ìĆÖþąéšćî

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

ìĆÖþąĔîÖćø

üĉđÙøćąĀŤđßĉÜ

êĆüđú×Öćø

ÿČęĂÿćøĒúą

ÖćøĔßš

đìÙēîēú÷Ċ

ÿćøÿîđìý 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
üĂǰ���ǰǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜ

ÙĞćîüèÿĞćĀøĆïÜćî

üĉýüÖøøöĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ���ǰǰĒïïÝĞćúĂÜ

ÙèĉêýćÿêøŤĔîÜćî

üĉýüÖøøöĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ733  Öćø×÷ć÷ÿđÖú

ÖøąïüîÖćøÿĞćĀøĆï

ĂčêÿćĀÖøøöĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ���ǰǰÖćøÝĆéÖćøÙüćö

ðúĂéõĆ÷éšćîĂćĀćø

ĒïïĂÜÙŤøüö 

z { { z { { z { { z z { z { { 

üĂ 7��ǰǰüĉýüÖøøöðäĉïĆêĉÖćø

ÿĞćĀøĆïēøÜÜćîĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ���ǰǰøąïïñúĉêĂĆÝÞøĉ÷ąĔîÜ

ÿîüĉýüÖøøöĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ���ǰǰđìÙēîēú÷ĊîćēîĔîÜćî

üĉýüÖøøöĂćĀćø 
z { { z { { z { { z z { z { { 

üĂ 771 ǰĀĆü×šĂđÞóćąìćÜ z { { z { { z { { z z { z { { 

üĂ 772ǰǰÖãĀöć÷ǰöćêøåćîǰ

üĉßćßĊóǰĒúąÖćøóĆçîć

ýćÿêøŤüĉýüÖøøöĂćĀćø 

z z { z z { z { { z z { z { { 

PLO 3ǰöĊìĆÖþąĔîÖćøÿČęĂÿćøǰÖćøđ×Ċ÷îǰĒúąÖćøîĞćđÿîĂĂ÷ŠćÜöĊðøąÿĉìíĉõćó 
üĂǰ701ǰǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜ

üĉýüÖøøöĂćĀćø 
z { { z z { z z { z { { z z { 

EAB ����ǰResearch 

Methodology 
z { { z z { z z { z { { z z { 

üĂǰ791ǰǰÿĆööîćǰ1 z { { { { { { { { z { { z { { 

üĂǰ792ǰǰÿĆööîćǰ2 z { { { { { { { { z { { z { { 

üĂǰ793ǰǰÿĆööîćǰ3 z { { { { { { { { z { { z { { 
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PLOs�ǰøć÷üĉßć 

ìĆÖþąéšćî

ÙčèíøøöĒúą

Ýøĉ÷íøøö 

ìĆÖþąéšćî

ÙüćöøĎš 

ìĆÖþąìćÜ

ðŦââć 

ìĆÖþąéšćî

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

ìĆÖþąĔîÖćø

üĉđÙøćąĀŤđßĉÜ

êĆüđú×Öćø

ÿČęĂÿćøĒúą

ÖćøĔßš

đìÙēîēú÷Ċ

ÿćøÿîđìý 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
üĂǰ794ǰǰÿĆööîćǰ4 z { { { { { { { { z { { z { { 

üĂǰ795ǰǰÿĆööîćǰ5 z z z z { z { { { z { z z z z 

üĂǰ796ǰǰÿĆööîćǰ6 z z z z z z z z z z z z z z z 

üĂǰ7�7  ÿĆööîćǰ7 z { { { { { { { { z { { z { { 

üĂǰ7�8 ǰÿĆööîćǰ8 z { { { { { { { { z { { z { { 

üĂǰ7�9 ǰÿĆööîćǰ9 z z z z { z { { { z { z z z z 

üĂǰ800ǰǰÿĆööîćǰ10 z z z z z z z z z z z z z z z 

üĂ 8�1ǰǰéčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂǰ8�2  éčþãĊîĉóîíŤ 2                                             z { { { { { { { { z { { z { { 

üĂ 8�3  éčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂ 8�4ǰǰéčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂǰ8�5ǰǰéčþãĊîĉóîíŤ 5 z z z z { z { { { z { z z z z 

üĂ 8�6  éčþãĊîĉóîíŤ 6                                           z z z z z z z z z z z z z z z 

üĂǰ8�7  éčþãĊîĉóîíŤ 7                                             z { { { { { { { { z { { z { { 

üĂǰ8�8ǰǰéčþãĊîĉóîíŤ 8 z { { { { { { { { z { { z { { 

üĂǰ8�9ǰǰéčþãĊîĉóîíŤ 9                                             z z z z { z { { { z { z z z z 

üĂǰ900ǰǰéčþãĊîĉóîíŤ 10                                           z z z z z z z z z z z z z z z 

PLO 4 ÿćöćøëÙĉéĂ÷ŠćÜöĊüĉÝćøèâćèǰĔîÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøöĂćĀćø 
üĂǰ701ǰǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜ

üĉýüÖøøöĂćĀćø 
z { { z z { z z { z { { z z { 

EAB ����ǰResearch 

Methodology 
z { { z z { z z { z { { z z { 

üĂǰ792ǰǰÿĆööîćǰ2 z { { { { { { { { z { { z { { 

üĂǰ793ǰǰÿĆööîćǰ3 z { { { { { { { { z { { z { { 

üĂǰ794ǰǰÿĆööîćǰ4 z { { { { { { { { z { { z { { 

üĂǰ795ǰǰÿĆööîćǰ5 z z z z { z { { { z { z z z z 

üĂǰ796ǰǰÿĆööîćǰ6 z z z z z z z z z z z z z z z 

üĂǰ7�7  ÿĆööîćǰ7 z { { { { { { { { z { { z { { 

üĂǰ7�8 ǰÿĆööîćǰ8 z { { { { { { { { z { { z { { 

üĂǰ7�9 ǰÿĆööîćǰ9 z z z z { z { { { z { z z z z 
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PLOs�ǰøć÷üĉßć 

ìĆÖþąéšćî

ÙčèíøøöĒúą

Ýøĉ÷íøøö 

ìĆÖþąéšćî

ÙüćöøĎš 

ìĆÖþąìćÜ

ðŦââć 

ìĆÖþąéšćî

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

ìĆÖþąĔîÖćø

üĉđÙøćąĀŤđßĉÜ

êĆüđú×Öćø

ÿČęĂÿćøĒúą

ÖćøĔßš

đìÙēîēú÷Ċ

ÿćøÿîđìý 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
üĂǰ800ǰǰÿĆööîćǰ10 z z z z z z z z z z z z z z z 

üĂǰ711  îüĆêÖøøöÖćøñúĉêđßĉÜ

îĉđüýĔîÜćîǰüĉýüÖøøö

ĂćĀćø 

z z { z z { z z z z z { z { { 

üĂǰ712 ǰÖćøĂĂÖĒïïìćÜ

üĉýüÖøøöĂćĀćøĒïï

ĂÜÙŤøüö 

z z { z z { z z { z z { z { { 

üĂǰ721  đìÙēîúĊ÷ĊÖćøĂïĒĀšÜ

đßĉÜîüĆêÖøøö 
z { { z { { z { { z z { z { { 

üĂǰ723 ǰđìÙēîēú÷ĊĔĀöŠĔî

ÖøąïüîÖćøìćÜ

ĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ���ǰǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜ

ÙĞćîüèÿĞćĀøĆïÜćî

üĉýüÖøøöĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ���ǰǰĒïïÝĞćúĂÜ

ÙèĉêýćÿêøŤĔîÜćî

üĉýüÖøøöĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ733  Öćø×÷ć÷ÿđÖú

ÖøąïüîÖćøÿĞćĀøĆï

ĂčêÿćĀÖøøöĂćĀćø 

z { { z { { z { { z z { z { { 

üĂǰ���ǰǰÖćøÝĆéÖćøÙüćö

ðúĂéõĆ÷éšćîĂćĀćø

ĒïïĂÜÙŤøüö 

z { { z { { z { { z z { z { { 

üĂ 7��ǰǰüĉýüÖøøöðäĉïĆêĉÖćø

ÿĞćĀøĆïēøÜÜćîĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ���ǰǰøąïïñúĉêĂĆÝÞøĉ÷ąĔîÜ

ÿîüĉýüÖøøöĂćĀćø 
z { { z { { z { { z z { z { { 

üĂǰ���ǰǰđìÙēîēú÷ĊîćēîĔîÜćî

üĉýüÖøøöĂćĀćø 
z { { z { { z { { z z { z { { 

üĂ 771 ǰĀĆü×šĂđÞóćąìćÜ z { { z { { z { { z z { z { { 
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PLOs�ǰøć÷üĉßć 

ìĆÖþąéšćî

ÙčèíøøöĒúą

Ýøĉ÷íøøö 

ìĆÖþąéšćî

ÙüćöøĎš 

ìĆÖþąìćÜ

ðŦââć 

ìĆÖþąéšćî

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

ìĆÖþąĔîÖćø

üĉđÙøćąĀŤđßĉÜ

êĆüđú×Öćø

ÿČęĂÿćøĒúą

ÖćøĔßš

đìÙēîēú÷Ċ

ÿćøÿîđìý 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
üĂ 8�1ǰǰéčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂǰ8�2  éčþãĊîĉóîíŤ 2                                             z { { { { { { { { z { { z { { 

üĂ 8�3  éčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂ 8�4ǰǰéčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂǰ8�5ǰǰéčþãĊîĉóîíŤ 5 z z z z { z { { { z { z z z z 

üĂ 8�6  éčþãĊîĉóîíŤ 6                                           z z z z z z z z z z z z z z z 

üĂǰ8�7  éčþãĊîĉóîíŤ 7                                             z { { { { { { { { z { { z { { 

üĂǰ8�8ǰǰéčþãĊîĉóîíŤ 8 z { { { { { { { { z { { z { { 

üĂǰ8�9ǰǰéčþãĊîĉóîíŤ 9                                             z z z z { z { { { z { z z z z 

üĂǰ900ǰǰéčþãĊîĉóîíŤ 10                                           z z z z z z z z z z z z z z z 

PLO 5 ÿćöćøëìĞćÖćøüĉÝĆ÷ĒúąóĆçîć ÖøąïüîÖćøĒúąñúĉêõĆèæŤìćÜüĉýüÖøøöĂćĀćø 

üĂ 8�4ǰǰéčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂǰ8�5ǰǰéčþãĊîĉóîíŤ 5 z z z z { z { { { z { z z z z 

üĂ 8�6  éčþãĊîĉóîíŤ 6                                           z z z z z z z z z z z z z z z 

üĂǰ8�7  éčþãĊîĉóîíŤ 7                                             z { { { { { { { { z { { z { { 

üĂǰ8�8ǰǰéčþãĊîĉóîíŤ 8 z { { { { { { { { z { { z { { 

üĂǰ8�9ǰǰéčþãĊîĉóîíŤ 9                                             z z z z { z { { { z { z z z z 

üĂǰ900ǰǰéčþãĊîĉóîíŤ 10                                           z z z z z z z z z z z z z z z 

PLO 6ǰÿćöćøëÿøšćÜÿøøÙŤîüĆêÖøøöìćÜüĉýüÖøøöĂćĀćøđßĉÜîĉđüýîŤ 
üĂǰ711  îüĆêÖøøöÖćøñúĉêđßĉÜ

îĉđüýĔîÜćîǰüĉýüÖøøö

ĂćĀćø 

z z { z z { z z z z z { z { { 

üĂǰ721  đìÙēîúĊ÷ĊÖćøĂïĒĀšÜ

đßĉÜîüĆêÖøøö 
z { { z { { z { { z z { z { { 

üĂ 8�4ǰǰéčþãĊîĉóîíŤ � z { { { { { { { { z { { z { { 

üĂǰ8�5ǰǰéčþãĊîĉóîíŤ 5 z z z z { z { { { z { z z z z 

üĂ 8�6  éčþãĊîĉóîíŤ 6                                           z z z z z z z z z z z z z z z 

üĂǰ8�7  éčþãĊîĉóîíŤ 7                                             z { { { { { { { { z { { z { { 

üĂǰ8�8ǰǰéčþãĊîĉóîíŤ 8 z { { { { { { { { z { { z { { 

üĂǰ8�9ǰǰéčþãĊîĉóîíŤ 9                                             z z z z { z { { { z { z z z z 
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PLOs�ǰøć÷üĉßć 

ìĆÖþąéšćî

ÙčèíøøöĒúą

Ýøĉ÷íøøö 

ìĆÖþąéšćî

ÙüćöøĎš 

ìĆÖþąìćÜ

ðŦââć 

ìĆÖþąéšćî

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙú

ĒúąÙüćö

øĆïñĉéßĂï 

ìĆÖþąĔîÖćø

üĉđÙøćąĀŤđßĉÜ

êĆüđú×Öćø

ÿČęĂÿćøĒúą

ÖćøĔßš

đìÙēîēú÷Ċ

ÿćøÿîđìý 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
üĂǰ900ǰǰéčþãĊîĉóîíŤ 10                                           z z z z z z z z z z z z z z z 

Āöć÷đĀêčǰǰ�ǰzǰĀöć÷ëċÜǰÙüćöøĆïñĉéßĂïĀúĆÖǰǰ{ǰĀöć÷ëċÜǰÙüćöøĆïñĉéßĂïøĂÜ 
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��ǰÙüćöÿĆöóĆîíŤøąĀüŠćÜǰPLOs ÖĆïöćêøåćîñúÖćøđøĊ÷îøĎšǰ�ǰéšćîǰ	êćööćêøåćîÙčèüčçĉ×ĂÜĒêŠúą

ÿć×ćüĉßć
 

Cross Program Learning outcomes (PLOs) and Curriculum Mapping (CM) 

øć÷üĉßć 

éšćîÙčèíøøö

ĒúąÝøĉ÷íøøö 

éšćîÙüćöøĎš ìĆÖþąìćÜ

ðŦââć 

ìĆÖþą

ÙüćöÿĆöóĆîíŤ

øąĀüŠćÜïčÙÙúĒúą

ÙüćöøĆïñĉéßĂï 

ìĆÖþąÖćøüĉđÙøćąĀŤ

đßĉÜêĆüđú×ǰÖćø

ÿČęĂÿćøĒúąÖćøĔßš

đìÙēîēú÷Ċ

ÿćøÿîđìý 

� � � � � � � � � � � � � � � 

PLOs cross CM (Program Learning Outcomes cross Curriculum Mapping) of DFE 

ǰPLO 1 (AR) z z z {   z {  z  { z { { 

 PLO 2 (K) z   z z z { { {  { { z  { 

 PLO 3 (S) z { { { { z { { { { z z { z z 

 PLO 4 (K, S)  z  z { { { z z z { { z  { 

 PLO 5 (K, S, AR)   z z z { { z z { z z z z z 

PLO 6 (K, S, AR)  z  z { { z z z { z  { { { 

 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

 AR AR AR K K K S S S AR AR S S S S 

Āöć÷đĀêč:ǰÖøĂïÙčèüčçĉĒĀŠÜßćêĉǰÞïĆïðøĆïðøčÜǰ����ǰÖĞćĀîéñúúĆóíŤÖćøđøĊ÷îøĎšǰ	Learning Outcomes
ǰðøąÖĂïéšü÷ǰ3ǰ

öĉêĉǰÙČĂǰÙüćöøĎšǰ	Knowledge, K
ǰìĆÖþąǰ	Skill, S
ǰĒúąÙüćöÿćöćøëĔîÖćøðøą÷čÖêŤĔßšĒúąÙüćöøĆïñĉéßĂïǰ	Application 

and Responsibility, AR
 

�ǰzǰĀöć÷ëċÜǰÙüćöøĆïñĉéßĂïĀúĆÖǰǰ{ǰĀöć÷ëċÜǰÙüćöøĆïñĉéßĂïøĂÜ 
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��ǰÙüćöÙćéĀüĆÜ×ĂÜñúúĆóíŤÖćøđøĊ÷îøĎšĔîĒêŠúąðŘÖćøýċÖþć 

 

ßĆĚîðŘìĊę øć÷úąđĂĊ÷é 

� ĔĀšîĆÖýċÖþćöĊÙüćöøĎš×ĆĚîÿĎÜǰĔîøć÷üĉßćĀöüéïĆÜÙĆï×ĂÜĀúĆÖÿĎêøüĉýüÖøøöĂćĀćøǰđóČęĂĔĀšÿćöćøëîĞć

ÙüćöøĎšìĊęĕéšĕðĔßšìĞćÜćîüĉÝĆ÷ǰēé÷öĊÿŠÜđÿøĉöĒúąóĆçîćìĆÖþąÖćøîĞćđÿîĂǰĒúąÖćøđ×Ċ÷îìćÜüĉßćÖćø

Ă÷ŠćÜöĊðøąÿĉìíĉõćó 

� ĔĀšîĆÖýċÖþćöĊÙüćöøĎš×ĆĚîÿĎÜǰĔîøć÷üĉßćĀöüéüĉßćđúČĂÖ×ĂÜĀúĆÖÿĎêøüĉýüÖøøöĂćĀćøǰđóČęĂĔĀšÿćöćøëîĞć

ÙüćöøĎšĕððøą÷čÖêŤĔßšìĞćÖćøüĉÝĆ÷ǰēé÷öĊÖćøÿŠÜđÿøĉöĒúąóĆçîćìĆÖþąÖćøÙĉéĂ÷ŠćÜđðŨîøąïïĒúąöĊ

üĉÝćøèâćè 

� ĔĀšîĆÖýċÖþćöĊÖćøÙĉéüĉđÙøćąĀŤǰĒúąÿĆÜđÙøćąĀŤñúÖćøüĉÝĆ÷đóČęĂÿøšćÜĂÜÙŤÙüćöøĎšĔĀöŠǰĒúąêŠĂ÷ĂéĔîÖćø

ÿøšćÜîüĆêÖøøöìćÜüĉýüÖøøöĂćĀćøǰēé÷öĊÖćøÿŠÜđÿøĉöÖĉÝÖøøöøŠüöÖĆïĀúĆÖÿĎêøîćîćßćêĉǰĀøČĂ

ñĎšðøąÖĂïÖćøìćÜĂčêÿćĀÖøøöĂćĀćø 

Program Learning Outcomes (PLOs) follow through with semester 

Semester/CLOs PLO 01 PLO 02 PLO 03 PLO 04 PLO 05 PLO 06 

ðŘÖćøýċÖþćìĊęǰ�ǰõćÙđøĊ÷îìĊęǰ� (S1)       

üĂǰ�0�ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøöĂćĀćø       

CLO 01 ĔĀšîĆÖýċÖþćøĎšëċÜÙüćöĀöć÷ǰ×Ăïđ×ê×ĂÜÖćøüĉÝĆ÷ǰ

ÖøąïüîÖćøÖćøüĉÝĆ÷ ż Ɣ ż ż ż  

CLO ��ǰĔĀšîĆÖýċÖþćÿćöćøëîĞćÙüćöøĎšÝćÖìùþãĊĕð

ðøą÷čÖêŤĔßšÖĆïÜćîøąïïìćÜüĉýüÖøøöĂćĀćøĕéš ż ż ż Ɣ ż ż 

CLO ��ǰĔĀšîĆÖýċÖþćöĊÙüćöÿćöćøëĔîÖćøüĉđÙøćąĀŤ×šĂöĎúìĊę

îĞćđÿîĂÝćÖïìÙüćöüĉßćÖćøĕéš ż ż Ɣ ż ż  

üĂǰ��1ǰÿĆööîćǰ�       

CLO 01 ĔĀšîĆÖýċÖþćÿćöćøëÙšîĀćĀĆüđøČęĂÜìĊęÝąìĞćüĉÝĆ÷ĕéš ż ż Ɣ ż   

CLOǰ02 ĔĀšîĆÖýċÖþćđøĊ÷îøĎšÖćøîĞćđÿîĂĔîìĊęðøąßčö ż ż Ɣ ż   

üĂǰ891ǰéčþãĊîĉóîíŤǰ�       
CLO 01 ĔĀšîĆÖýċÖþćđøĊ÷îøĎšÖøąïüîÖćøìĞćéčþãĊîĉóîíŤĂ÷ŠćÜ

đðŨîøąïïǰĒúąöĊÙüćöÖšćüĀîšćĔîÖćøìĞćéčþãĊîĉóîíŤ ż ż Ɣ ż ż  

CLO 02 ĔĀšîĆÖýċÖþćÿćöćøëîĞćÙüćöøĎšÝćÖĀúĆÖÿĎêøĕðĔßšÿĂï

üĆéÙčèÿöïĆêĉĕéš ż ż Ɣ Ɣ ż ż 

 

Outcome at S1 = 23.4 % 

 

4.7 4.7 4.7 4.7 3.3 1.3 
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Semester/CLOs PLO 01 PLO 02 PLO 03 PLO 04 PLO 05 PLO 06 

ðŘÖćøýċÖþćìĊęǰ�ǰõćÙđøĊ÷îìĊęǰ�ǰ(S2)       
üĂǰ��2ǰÿĆööîćǰ�       

CLO 01 ĔĀšîĆÖýċÖþćÿćöćøëÝĆéìĞćēÙøÜøŠćÜéčþãĊîĉóîíŤĕéš ż ż Ɣ ż   

CLOǰ02 ĔĀšîĆÖýċÖþćđøĊ÷îøĎšÖćøìĞćüĉÝĆ÷Ă÷ŠćÜđðŨîøąïï ż ż ż Ɣ   

üĂǰ892ǰéčþãĊîĉóîíŤǰ�ǰ       
CLO 01 ĔĀšîĆÖýċÖþćđøĊ÷îøĎšÖøąïüîÖćøìĞćéčþãĊîĉóîíŤĂ÷ŠćÜ

đðŨîøąïïǰĒúąöĊÙüćöÖšćüĀîšćĔîÖćøìĞćéčþãĊîĉóîíŤ ż ż Ɣ ż ż  

CLO 02 ĔĀšîĆÖýċÖþćÿćöćøëîĞćÙüćöøĎšÝćÖĀúĆÖÿĎêøĕðĔßšìĞć

éčþãĊîĉóîíŤĕéš ż ż Ɣ Ɣ ż ż 

CLO 03 ĔĀšîĆÖýċÖþćîĞć×šĂöĎúÖćøüĉđÙøćąĀŤÝćÖÖćøüĉÝĆ÷

đïČĚĂÜêšîĕðìĞćēÙøÜøŠćÜéčþãĊîĉóîíŤ Ɣ ż Ɣ Ɣ ż  

Outcome at S2 = 16.0 % 3.3 3.3 3.3 3.3 2.0 0.8 

ðŘÖćøýċÖþćìĊęǰ�ǰõćÙđøĊ÷îìĊęǰ�ǰ(S3)       
üĂǰ�93ǰÿĆööîćǰ�       

CLO 01 ĔĀšîĆÖýċÖþćÿćöćøëÝĆéìĞćøŠćÜïìÙüćöüĉßćÖćøĕéš ż ż Ɣ ż   

CLOǰ02 ĔĀšîĆÖýċÖþćđøĊ÷îøĎšÖćøüĉđÙøćąĀŤĒúąĒðøñú×šĂöĎúÝćÖ

ïìÙüćöüĉßćÖćø ż ż Ɣ Ɣ   

üĂǰ��3ǰéčþãĊîĉóîíŤǰ�ǰ       
CLO 01 ĔĀšîĆÖýċÖþćđøĊ÷îøĎšÖøąïüîÖćøìĞćéčþãĊîĉóîíŤĂ÷ŠćÜ

đðŨîøąïïǰĒúąöĊÙüćöÖšćüĀîšćĔîÖćøìĞćéčþãĊîĉóîíŤ ż ż Ɣ ż ż ż 

CLO 02 ĔĀšîĆÖýċÖþćÿćöćøëîĞćÙüćöøĎšÝćÖĀúĆÖÿĎêøĕðĔßšìĞć

éčþãĊîĉóîíŤĕéš ż ż Ɣ Ɣ ż  

Outcome at S3 = 12.8 % 2.7 2.7 2.7 2.7 1.3 0.8 

ðŘÖćøýċÖþćìĊęǰ�ǰõćÙđøĊ÷îìĊęǰ�ǰ(S4)       
üĂǰ�94ǰÿĆööîćǰ�       

CLO 01 ĔĀšîĆÖýċÖþćÿćöćøëðøąöüúÙüćöøĎšÝćÖĀúĆÖÿĎêøđóČęĂ

îĞćĕðĔßšĔîÖćøìĞćüĉÝĆ÷ ż ż ż Ɣ ż  
CLOǰ02 ĔĀšîĆÖýċÖþćöĊìĆÖþąÖćøđ×Ċ÷îïìÙüćöìćÜüĉßćÖćø

ÝćÖÜćîüĉÝĆ÷ ż ż Ɣ Ɣ ż  

üĂǰ��4ǰéčþãĊîĉóîíŤǰ�       
CLO 01 ĔĀšîĆÖýċÖþćđøĊ÷îøĎšÖøąïüîÖćøìĞćéčþãĊîĉóîíŤĂ÷ŠćÜ

đðŨîøąïïǰĒúąöĊÙüćöÖšćüĀîšćĔîÖćøìĞćéčþãĊîĉóîíŤ ż ż Ɣ Ɣ ż  

CLO 02 ĔĀšîĆÖýċÖþćÿćöćøëîĞćÙüćöøĎšÝćÖĀúĆÖÿĎêøĕðĔßšìĞć

éčþãĊîĉóîíŤĕéš ż ż Ɣ Ɣ Ɣ Ɣ 

Outcome at S4 = 14.3 % 2.7 2.7 2.7 2.7 2.7 0.8 
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Semester/CLOs PLO 01 PLO 02 PLO 03 PLO 04 PLO 05 PLO 06 

ðŘÖćøýċÖþćìĊęǰ�ǰõćÙđøĊ÷îìĊęǰ�ǰ(S5)       
üĂǰ���ǰÿĆööîćǰ�       
CLO 01 ĔĀšîĆÖýċÖþćÿćöćøëðøąöüúÙüćöøĎšÝćÖĀúĆÖÿĎêøđóČęĂ

îĞćĕðĔßšĔîÖćøìĞćüĉÝĆ÷ ż ż ż Ɣ ż  

CLOǰ02 ĔĀšîĆÖýċÖþćöĊìĆÖþąÖćøđ×Ċ÷îïìÙüćöìćÜüĉßćÖćø

ÝćÖÜćîüĉÝĆ÷ ż ż Ɣ Ɣ ż  

üĂǰ��5ǰéčþãĊîĉóîíŤǰ�       
CLO 01 ĔĀšîĆÖýċÖþćđøĊ÷îøĎšÖøąïüîÖćøìĞćéčþãĊîĉóîíŤĂ÷ŠćÜ

đðŨîøąïïǰĒúąöĊÙüćöÖšćüĀîšćĔîÖćøìĞćéčþãĊîĉóîíŤ ż ż Ɣ Ɣ ż  

CLO 02 ĔĀšîĆÖýċÖþćÿćöćøëîĞćÙüćöøĎšÝćÖĀúĆÖÿĎêøĕðđ×Ċ÷î

ïìÙüćöìćÜüĉßćÖćøĕéš ż ż Ɣ Ɣ Ɣ Ɣ 

Outcome at S5 = 14.3 % 2.7 2.7 2.7 2.7 2.7 0.8 

ðŘÖćøýċÖþćìĊęǰ�ǰõćÙđøĊ÷îìĊęǰ�ǰ(S6)       
üĂǰ���ǰÿĆööîćǰ�       
CLO 01 ĔĀšîĆÖýċÖþćÿćöćøëðøąöüúÙüćöøĎšÝćÖĀúĆÖÿĎêøđóČęĂ

îĞćĕðĔßšĔîÖćøìĞćüĉÝĆ÷ ż Ɣ ż Ɣ ż ż 

CLOǰ02 ĔĀšîĆÖýċÖþćöĊìĆÖþąÖćøđ×Ċ÷îïìÙüćöìćÜüĉßćÖćø

ÝćÖÜćîüĉÝĆ÷ ż Ɣ Ɣ Ɣ ż ż 

üĂǰ��6ǰéčþãĊîĉóîíŤǰ�       
CLO 01 ĔĀšîĆÖýċÖþćđøĊ÷îøĎšÖøąïüîÖćøìĞćéčþãĊîĉóîíŤĂ÷ŠćÜ

đðŨîøąïïǰĒúąöĊÙüćöÖšćüĀîšćĔîÖćøìĞćéčþãĊîĉóîíŤ ż ż Ɣ Ɣ ż  

CLO 02 ĔĀšîĆÖýċÖþćÿćöćøëîĞćÙüćöøĎšÝćÖĀúĆÖÿĎêøĕðđ×Ċ÷î

ïìÙüćöìćÜüĉßćÖćøĕéš ż ż Ɣ Ɣ Ɣ Ɣ 

CLO 03 ĔĀšîĆÖýċÖþćîĞć×šĂöĎúÖćøüĉđÙøćąĀŤĒúąÿĆÜđÙøćąĀŤÝćÖ

ÖćøüĉÝĆ÷ĕðìĞćđúŠöéčþãĊîĉóîíŤĕéš ż ż Ɣ Ɣ Ɣ Ɣ 

Outcome at S6 = 19.2 % 3.3 3.3 3.3 3.3 3.3 2.7 

ÿĆÜđÙøćąĀŤñú 

{ǰĀöć÷ëċÜÙüćöøĆïñĉéßĂïøĂÜ 

zǰĀöć÷ëċÜÙüćöøĆïñĉéßĂïĀúĆÖǰǰǰ 

29 

28 

1 

29 

26 

3 

29 

6 

23 

29 

� 

20 

23 

19 

4 

10 

6 

4 

ÿĆéÿŠüîēé÷øüöǰ��� % 	149
 �9.5 19.5 �9.5 �9.5 ���3 6.7 
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ĀöüéìĊęǰ�  ĀúĆÖđÖèæŤĔîÖćøðøąđöĉîñúîĆÖýċÖþć 

 

1. ÖãøąđïĊ÷ïĀøČĂĀúĆÖđÖèæŤǰĔîÖćøĔĀšøąéĆïÙąĒîîǰ(đÖøé)  

Ĕßšêćö×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ĒöŠēÝšüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ2560 ĒúąøąđïĊ÷ï 

ĂČęîǰėǰìĊęđÖĊę÷ü×šĂÜìĊęðøąÖćýĔßšĔî×èąîĆĚîēé÷Ăîčēúö 

2. ÖøąïüîÖćøìüîÿĂïöćêøåćîñúÿĆöùìíĉĝ×ĂÜîĆÖýċÖþć 

1) đöČęĂøć÷üĉßćêĆéđÖøéđøĊ÷ïøšĂ÷ĒúšüĔĀšĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøĀøČĂÖøøöÖćøøąéĆïĂČęîêćö

ÙüćöđĀöćąÿöǰóĉÝćøèćÖøąïüîÖćøðøąđöĉîǰĒúąĔĀšđÖøéĔîøć÷üĉßćîĆĚîǰëšćñĉéÿĆÜđÖêǰđßŠîǰöĊǰ

A ĀøČĂǰC ĀøČĂǰI öćÖđÖĉîĕðǰĔĀšïĆîìċÖĒúąøć÷ÜćîñúêŠĂÙèąÖøøöÖćøðøąÝĞćÙèąĄ 

2) ÖøøöÖćøðøąÝĞćÙèąĄǰÝĆéðøąßčöóĉÝćøèćđÖøéēé÷ïøøÝčđøČęĂÜÖćøìüîÿĂïĔĀšđðŨîüćøą

óĉÝćøèćÖćøøć÷ÜćîñúÝćÖǰ×šĂǰ1 

3) ÙèąÖøøöÖćøðøąÝĞćÙèąĄǰĂćÝóĉÝćøèćĔĀšĂćÝćø÷ŤðøąÝĞćøć÷üĉßćìïìüîÖćøĔĀšđÖøé 

4) öĊÖćøĒêŠÜêĆĚÜñĎšìøÜÙčèüčçĉõć÷îĂÖøŠüöđðŨîÙèąÖøøöÖćøĔîÖćøÿĂïéčþãĊîĉóîíŤ 

5) ðøąđöĉîõćüąÖćøĕéšÜćîìĞć×ĂÜéčþãĊïĆèæĉêǰĒúąÙüćöóċÜóĂĔÝêŠĂéčþãĊ ïĆèæĉê×ĂÜ

ñĎšðøąÖĂïÖćø 

6) ÙüćöđĀĘîÝćÖñĎšìøÜÙčèüčçĉõć÷îĂÖĔîÖćøðøąđöĉîĀúĆÖÿĎêøǰēé÷öĊøąïïðøąÖĆîÙčèõćóõć÷Ĕî

öĀćüĉì÷ćúĆ÷ 

���ǰÖćøìüîÿĂïöćêøåćîñúÖćøđøĊ÷îøĎš×èąìĊęîĆÖýċÖþć÷ĆÜĕöŠÿĞćđøĘÝÖćøýċÖþć 

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøêĉéêćöñúÖćøýċÖþćǰĒúąÖćøìĞćüĉÝĆ÷ǰÖćøîĞćđÿîĂñúÜćîìćÜ

üĉßćÖćøêćö×šĂÖĞćĀîé×ĂÜïĆèæĉêýċÖþćǰđóČęĂđðŨîÖćøÿîĆïÿîčîĔĀšîĆÖýċÖþćÿĞćđøĘÝÖćøýċÖþćĔîđüúćìĊęÖĞćĀîéǰ 

2.2 ÖćøìüîÿĂïöćêøåćîñúÖćøđøĊ÷îøĎšđöČęĂîĆÖýċÖþćÿĞćđøĘÝÖćøýċÖþć 
1) õćüąÖćøĕéšÜćîìĞć×ĂÜïĆèæĉêǰēé÷ðøąđöĉîÝćÖéčþäĊïĆèæĉêĒêŠúąøčŠîìĊęÝïÖćøýċÖþćĔîéšćî

ÙüćöøĎšǰÙüćöÿćöćøëǰĒúąÙüćööĆęîĔÝ×ĂÜéčþäĊïĆèæĉêĔîÖćøðøąÖĂïÖćøÜćîĂćßĊó 

2) ÖćøêøüÝÿĂïÝćÖñĎšðøąÖĂïÖćøǰēé÷Öćø×Ăđ×šćÿĆöõćþèŤĀøČĂÖćøÿŠÜĒïïÿĂïëćö

ðøąđöĉîÙüćöóċÜóĂĔÝĔîéčþäĊïĆèæĉêìĊęÿĞćđøĘÝÖćøýċÖþć 
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3. đÖèæŤÖćøÿĞćđøĘÝÖćøýċÖþćêćöĀúĆÖÿĎêø 

���ǰĒñîÖćøýċÖþćĒïïǰ�.1 

�
ǰÿĂïñŠćîõćþćĂĆÜÖùþêćöĀúĆÖđÖèæŤĒúąđÜČęĂîĕ×ìĊęöĀćüĉì÷ćúĆ÷ÖĞćĀîé 

2
ǰÿĂïñŠćîÖćøÿĂïüĆéÙčèÿöïĆêĉǰ	Qualifying Examination) 

3
ǰÿĂïñŠćîÖćøÿĂïéčþãĊîĉóîíŤĒïïðćÖđðúŠć×ĆĚîÿčéìšć÷ǰēé÷ÙèąÖøøöÖćøìĊęöĀćüĉì÷ćúĆ÷

ĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜðøąÖĂïéšü÷ñĎšìøÜÙčèüčçĉÝćÖõć÷ĔîĒúąõć÷îĂÖÿëćïĆîĒúąêšĂÜđðŨî

øąïïđðŗéĔĀšñĎšÿîĔÝđ×šćøĆïôŦÜĕéš 

4
ǰñúÜćîéčþãĊîĉóîíŤÝąêšĂÜĕéšøĆïÖćøêĊóĉöóŤǰĀøČĂĂ÷ŠćÜîšĂ÷éĞćđîĉîÖćøĔĀšñúÜćîĀøČĂÿŠüîĀîċęÜ

×ĂÜñúÜćîĕéšøĆïÖćø÷ĂöøĆïĔĀšêĊóĉöóŤĔîüćøÿćøîćîćßćêĉǰ	 International Journal) Ă÷ŠćÜ

îšĂ÷ǰ1ǰßČęĂđøČęĂÜǰĒúąêĊóĉöóŤĔîüćøÿćøøąéĆïßćêĉǰ	National Journal) Ă÷ŠćÜîšĂ÷ǰ1ǰßČęĂđøČęĂÜǰ

ìĊęöĊÖøøöÖćøõć÷îĂÖøŠüöÖúĆęîÖøĂÜǰ(Peer Review) ÖŠĂîÖćøêĊóĉöóŤǰĒúąđðŨîìĊę÷ĂöøĆïĔî

ÿć×ćüĉßćǰĒúąöĊÙčèõćóêćöðøąÖćýÙèąÖøøöÖćøÖćøĂčéöýċÖþćđøČęĂÜǰĀúĆÖđÖèæŤÖćø

óĉÝćøèćüćøÿćøìćÜüĉßćÖćøÿĞćĀøĆïÖćøđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøǰǰ 

���ǰĒñîÖćøýċÖþćĒïïǰ�.�  

1
ǰÿĂïñŠćîõćþćĂĆÜÖùþêćöĀúĆÖđÖèæŤĒúąđÜČęĂîĕ×ìĊęöĀćüĉì÷ćúĆ÷ÖĞćĀîé 

2
ǰÿĂïñŠćîÖćøÿĂïüĆéÙčèÿöïĆêĉǰ	Qualifying Examination) 

3
ǰÿĂïñŠćîÖćøÿĂïéčþãĊîĉóîíŤĒïïðćÖđðúŠć×ĆĚîÿčéìšć÷ǰēé÷ÙèąÖøøöÖćøìĊęöĀćüĉì÷ćúĆ÷

ĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜðøąÖĂïéšü÷ñĎšìøÜÙčèüčçĉÝćÖõć÷ĔîĒúąõć÷îĂÖÿëćïĆîĒúąêšĂÜđðŨî

øąïïđðŗéĔĀšñĎšÿîĔÝđ×šćøĆïôŦÜĕéš  

4
ǰñúÜćîéčþãĊîĉóîíŤÝąêšĂÜĕéšøĆïÖćøêĊóĉöóŤǰĀøČĂĂ÷ŠćÜîšĂ÷éĞćđîĉîÖćøĔĀšñúÜćîĀøČĂÿŠüîĀîċęÜ

×ĂÜñúÜćîĕéšøĆïÖćø÷ĂöøĆïĔĀšêĊóĉöóŤĔîüćøÿćøîćîćßćêĉǰ	 International Journal) Ă÷ŠćÜ

îšĂ÷ǰ1ǰßČęĂđøČęĂÜǰĒúąêĊóĉöóŤĔîüćøÿćøøąéĆïßćêĉǰ	National Journal) Ă÷ŠćÜîšĂ÷ǰ2ǰßČęĂđøČęĂÜǰ

ìĊęöĊÖøøöÖćøõć÷îĂÖøŠüöÖúĆęîÖøĂÜǰ(Peer Review) ÖŠĂîÖćøêĊóĉöóŤǰĒúąđðŨîìĊę÷ĂöøĆïĔî

ÿć×ćüĉßćǰĒúąöĊÙčèõćóêćöðøąÖćýÙèąÖøøöÖćøÖćøĂčéöýċÖþćđøČęĂÜǰĀúĆÖđÖèæŤÖćø

óĉÝćøèćüćøÿćøìćÜüĉßćÖćøÿĞćĀøĆïÖćøđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøǰ 

��3ǰĒñîÖćøýċÖþćĒïïǰ�.1 

�
ǰýċÖþćøć÷üĉßćÙøïëšüîêćöìĊęÖĞćĀîéĔîĀúĆÖÿĎêøǰǰēé÷ÝąêšĂÜĕéšøąéĆïÙąĒîîđÞúĊę÷ĕöŠêęĞćÖüŠćǰ

����ǰǰÝćÖøąïïǰǰ�ǰǰøąéĆïÙąĒîîĀøČĂđìĊ÷ïđìŠćǰǰ  

2
ǰÿĂïñŠćîõćþćĂĆÜÖùþêćöĀúĆÖđÖèæŤĒúąđÜČęĂîĕ×ìĊęöĀćüĉì÷ćúĆ÷ÖĞćĀîé 

3
ǰÿĂïñŠćîÖćøÿĂïüĆéÙčèÿöïĆêĉǰ	Qualifying Examination) 
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4
ǰÿĂïñŠćîÖćøÿĂïéčþãĊîĉóîíŤĒïïðćÖđðúŠć×ĆĚîÿčéìšć÷ǰēé÷ÙèąÖøøöÖćøìĊęöĀćüĉì÷ćúĆ÷

ĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜðøąÖĂïéšü÷ñĎšìøÜÙčèüčçĉÝćÖõć÷ĔîĒúąõć÷îĂÖÿëćïĆîĒúąêšĂÜđðŨî

øąïïđðŗéĔĀšñĎšÿîĔÝđ×šćøĆïôŦÜĕéš 

5
ǰñúÜćîéčþãĊîĉóîíŤÝąêšĂÜĕéšøĆïÖćøêĊóĉöóŤǰĀøČĂĂ÷ŠćÜîšĂ÷éĞćđîĉîÖćøĔĀšñúÜćîĀøČĂÿŠüîĀîċęÜ

×ĂÜñúÜćîĕéšøĆïÖćø÷ĂöøĆïĔĀšêĊóĉöóŤĔîüćøÿćøîćîćßćêĉǰ	 International Journal)ǰìĊęöĊ

ÖøøöÖćøõć÷îĂÖøŠüöÖúĆęîÖøĂÜǰ (Peer Review) ÖŠĂîÖćøêĊóĉöóŤǰĒúąđðŨîìĊę÷ĂöøĆïĔî

ÿć×ćüĉßćǰĒúąöĊÙčèõćóêćöðøąÖćýÙèąÖøøöÖćøÖćøĂčéöýċÖþćđøČęĂÜǰĀúĆÖđÖèæŤÖćø

óĉÝćøèćüćøÿćøìćÜüĉßćÖćøÿĞćĀøĆïÖćøđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøǰĂ÷ŠćÜîšĂ÷ǰ1 ßČęĂđøČęĂÜǰ

ĒúąîĞćđÿîĂêŠĂìĊęðøąßčöüĉßćÖćøøąéĆïîćîćßćêĉǰ(International Conference) ēé÷

ïìÙüćöìĊęîĞćđÿîĂÞïĆïÿöïĎøèŤǰ(Full Paper) ĕéšøĆïÖćøêĊóĉöóŤĔîøć÷ÜćîÿČïđîČęĂÜÝćÖÖćø

ðøąßčöüĉßćÖćøǰ(Proceedings) éĆÜÖúŠćüǰēé÷đðŨîøć÷ÜćîÖćøðøąßčöìĊęöĊñĎšìøÜÙčèüčçĉ

ÖúĆęîÖøĂÜǰ(Peer Review) ÖŠĂîÖćøêĊóĉöóŤǰĂ÷ŠćÜîšĂ÷ǰ1ǰßČęĂđøČęĂÜǰǰ 

��4ǰĒñîÖćøýċÖþćĒïïǰ�.2 

�
ǰýċÖþćøć÷üĉßćÙøïëšüîêćöìĊęÖĞćĀîéĔîĀúĆÖÿĎêøǰǰēé÷ÝąêšĂÜĕéšøąéĆïÙąĒîîđÞúĊę÷ĕöŠêęĞćÖüŠćǰ

����ǰǰÝćÖøąïïǰǰ�ǰǰøąéĆïÙąĒîîĀøČĂđìĊ÷ïđìŠćǰǰ  

2
ǰÿĂïñŠćîõćþćĂĆÜÖùþêćöĀúĆÖđÖèæŤĒúąđÜČęĂîĕ×ìĊęöĀćüĉì÷ćúĆ÷ÖĞćĀîé 

3
ǰÿĂïñŠćîÖćøÿĂïüĆéÙčèÿöïĆêĉǰ	Qualifying Examination) 

4
ǰÿĂïñŠćîÖćøÿĂïéčþãĊîĉóîíŤĒïïðćÖđðúŠć×ĆĚîÿčéìšć÷ǰēé÷ÙèąÖøøöÖćøìĊęöĀćüĉì÷ćúĆ÷

ĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜðøąÖĂïéšü÷ñĎšìøÜÙčèüčçĉÝćÖõć÷ĔîĒúąõć÷îĂÖÿëćïĆîĒúąêšĂÜđðŨî

øąïïđðŗéĔĀšñĎšÿîĔÝđ×šćøĆïôŦÜĕéš  

5
ǰñúÜćîéčþãĊîĉóîíŤÝąêšĂÜĕéšøĆïÖćøêĊóĉöóŤǰĀøČĂĂ÷ŠćÜîšĂ÷éĞćđîĉîÖćøĔĀšñúÜćîĀøČĂÿŠüîĀîċęÜ

×ĂÜñúÜćîĕéšøĆïÖćø÷ĂöøĆïĔĀšêĊóĉöóŤĔîüćøÿćøîćîćßćêĉǰ	 International Journal)ǰìĊęöĊ

ÖøøöÖćøõć÷îĂÖøŠüöÖúĆęîÖøĂÜǰ (Peer Review) ÖŠĂîÖćøêĊóĉöóŤǰĒúąđðŨîìĊę÷ĂöøĆïĔî

ÿć×ćüĉßćǰĒúąöĊÙčèõćóêćöðøąÖćýÙèąÖøøöÖćøÖćøĂčéöýċÖþćđøČęĂÜǰĀúĆÖđÖèæŤÖćø

óĉÝćøèćüćøÿćøìćÜüĉßćÖćøÿĞćĀøĆïÖćøđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøǰĂ÷ŠćÜîšĂ÷ǰ1 ßČęĂđøČęĂÜǰ

ĒúąîĞćđÿîĂêŠĂìĊęðøąßčöüĉßćÖćøøąéĆïîćîćßćêĉǰ (International Conference) ēé÷

ïìÙüćöìĊęîĞćđÿîĂÞïĆïÿöïĎøèŤǰ(Full Paper) ĕéšøĆïÖćøêĊóĉöóŤĔîøć÷ÜćîÿČïđîČęĂÜÝćÖÖćø

ðøąßčöüĉßćÖćøǰ(Proceedings) éĆÜÖúŠćüǰēé÷đðŨîøć÷ÜćîÖćøðøąßčöìĊęöĊñĎšìøÜÙčèüčçĉ

ÖúĆęîÖøĂÜǰ(Peer Review) ÖŠĂîÖćøêĊóĉöóŤǰĂ÷ŠćÜîšĂ÷ǰ2ǰßČęĂđøČęĂÜǰǰ 
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��5ǰĒñîÖćøýċÖþćĒïïǰ�.1 	ǰĒïïǰ2 ðøĉââćǰøąĀüŠćÜǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš ÖĆïǰUPM ēé÷

ýċÖþćìĊęǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš 2 ðŘǰĒúąǰUPM 1 ðŘ
 

�
ǰÿĂïñŠćîõćþćĂĆÜÖùþêćöĀúĆÖđÖèæŤĒúąđÜČęĂîĕ×ìĊęöĀćüĉì÷ćúĆ÷ĒöŠēÝšÖĞćĀîé 

2
 ǰÿĂïñŠ ćîÖćøÿĂïüĆéÙčèÿöïĆêĉ ǰ 	Qualifying Examination) ēé÷ÙèąÖøøöÖćøìĊę

öĀćüĉì÷ćúĆ÷ĒöŠēÝšĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜöĊÖøøöÖćø×ĂÜǰUniversiti Putra MalaysiaǰĂ÷ŠćÜîšĂ÷ǰ

1 ìŠćî 

3
ǰÿĂïñŠćîÖćøÿĂïéčþãĊîĉóîíŤĒïïðćÖđðúŠć×ĆĚîÿčéìšć÷ǰēé÷ÙèąÖøøöÖćøìĊęöĀćüĉì÷ćúĆ÷ǰǰǰ

ĒöŠēÝšĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜðøąÖĂïéšü÷ñĎšìøÜÙčèüčçĉÝćÖõć÷ĔîĒúąõć÷îĂÖÿëćïĆîǰēé÷

ñĎšìøÜÙčèüčçĉêšĂÜðøąÖĂïéšü÷ÖøøöÖćø×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰ3 ìŠćîǰĒúąÖøøöÖćø×ĂÜǰ

Universiti Putra Malaysia 2 ìŠćîǰĒúąêšĂÜđðŨîøąïïđðŗéĔĀšñĎšÿîĔÝđ×šćøĆïôŦÜĕéš 

4
ǰñúÜćîéčþãĊîĉóîíŤÝąêšĂÜĕéšøĆïÖćøêĊóĉöóŤǰĀøČĂĂ÷ŠćÜîšĂ÷éĞćđîĉîÖćøĔĀšñúÜćîĀøČĂÿŠüîĀîċęÜ

×ĂÜñúÜćîĕéšøĆïÖćø÷ĂöøĆïĔĀšêĊóĉöóŤĔîüćøÿćøîćîćßćêĉǰ	 International Journal) Ă÷ŠćÜ

îšĂ÷ǰ2ǰßČęĂđøČęĂÜǰǰìĊęöĊÖøøöÖćøõć÷îĂÖøŠüöÖúĆęîÖøĂÜǰ(Peer Review) ÖŠĂîÖćøêĊóĉöóŤǰĒúą

đðŨîìĊę÷ĂöøĆïĔîÿć×ćüĉßćǰĒúąöĊÙčèõćóêćöðøąÖćýÙèąÖøøöÖćøÖćøĂčéöýċÖþćđøČęĂÜǰ

ĀúĆÖđÖèæŤÖćøóĉÝćøèćüćøÿćøìćÜüĉßćÖćøÿĞćĀøĆïÖćøđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøǰǰ 

��6ǰĒñîÖćøýċÖþćĒïïǰ�.1 	ǰĒïïǰ2 ðøĉââćǰøąĀüŠćÜǰUPMǰÖĆïǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš ēé÷

ýċÖþćìĊęǰUPM 2 ðŘǰĒúąǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš 1 ðŘ
 

�
ǰÿĂïñŠćîõćþćĂĆÜÖùþêćöĀúĆÖđÖèæŤĒúąđÜČęĂîĕ×ìĊęǰUniversiti Putra Malaysia ÖĞćĀîé 

2
ǰÿĂïñŠćîÖćøÿĂïðøąöüúÙüćöøĎšǰ(Comprehensive Examination) ēé÷ÙèąÖøøöÖćøìĊęǰ

Universiti Putra Malaysia ĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜöĊÖøøöÖćø×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝšĂ÷ŠćÜîšĂ÷ǰǰ

1 ìŠćî 

3
ǰÿĂïñŠćîÖćøÿĂïéčþãĊîĉóîíŤĒïïðćÖđðúŠć×ĆĚîÿčéìšć÷ǰēé÷ÙèąÖøøöÖćøìĊęǰUniversiti 

Putra Malaysia ĒêŠÜêĆĚÜǰàċęÜÝąêšĂÜðøąÖĂïéšü÷ñĎšìøÜÙčèüčçĉÝćÖõć÷ĔîĒúąõć÷îĂÖ

ÿëćïĆîǰēé÷ñĎšìøÜÙčèüčçĉêšĂÜðøąÖĂïéšü÷ÖøøöÖćø×ĂÜ  Universiti Putra Malaysia 3 

ìŠćîǰĒúąÖøøöÖćø×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰ2 ìŠćîǰĒúąêšĂÜđðŨîøąïïđðŗéĔĀšñĎšÿîĔÝđ×šćøĆïôŦÜ

ĕéš 

4
ǰñúÜćîéčþãĊîĉóîíŤÝąêšĂÜĕéšøĆïÖćøêĊóĉöóŤǰĀøČĂĂ÷ŠćÜîšĂ÷éĞćđîĉîÖćøĔĀšñúÜćîĀøČĂÿŠüîĀîċęÜ

×ĂÜñúÜćîĕéšøĆïÖćø÷ĂöøĆïĔĀšêĊóĉöóŤĔîüćøÿćøîćîćßćêĉǰ	 International Journal) Ă÷ŠćÜ

îšĂ÷ǰ2ǰßČęĂđøČęĂÜǰìĊęöĊÖøøöÖćøõć÷îĂÖøŠüöÖúĆęîÖøĂÜǰ(Peer Review) ÖŠĂîÖćøêĊóĉöóŤǰĒúą

đðŨîìĊę÷ĂöøĆïĔîÿć×ćüĉßćǰĒúąöĊÙčèõćóêćöðøąÖćýÙèąÖøøöÖćøÖćøĂčéöýċÖþćđøČęĂÜǰ

ĀúĆÖđÖèæŤÖćøóĉÝćøèćüćøÿćøìćÜüĉßćÖćøÿĞćĀøĆïÖćøđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøǰǰ 
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ĀöüéìĊęǰ � ǰÖćøóĆçîćÙèćÝćø÷Ť 

 

�. ÖćøđêøĊ÷öÖćøÿĞćĀøĆïĂćÝćø÷ŤĔĀöŠ 

���ǰǰÝĆéðåöîĉđìýÿĞćĀøĆïĂćÝćø÷ŤĔĀöŠđÖĊę÷üÖĆïïìïćìǰǰĀîšćìĊęǰǰÙüćöøĆïñĉéßĂïǰǰøć÷úąđĂĊ÷é

ĀúĆÖÿĎêøÖćøÝĆéìĞćðøąöüúøć÷üĉßćǰêúĂéÝîÿĉìíĉðøąē÷ßîŤĒúąÖãøąđïĊ÷ïêŠćÜǰėǰ×ĂÜìćÜÙèąüĉýüÖøøö

ĒúąĂčêÿćĀÖøøöđÖþêøǰĔĀšÖĆïĂćÝćø÷ŤĔĀöŠ 

���ǰǰÝĆéđêøĊ÷öÙĎŠöČĂĒîąîĞćĒúąđĂÖÿćøìĊęđÖĊę÷ü×šĂÜÖĆï×ĆĚîêĂîĔîÖćøðäĉïĆêĉÜćîĔĀšĂćÝćø÷ŤĔĀöŠ 

���ǰǰöĂïĀöć÷ĔĀšĂćÝćø÷ŤĂćüčēÿđðŨîĂćÝćø÷ŤóĊęđúĊĚ÷ÜĔĀšÖĆïĂćÝćø÷ŤĔĀöŠǰǰđóČęĂÙĂ÷ĔĀšÙĞćĒîąîĞćĀøČĂ

ðøċÖþćĒúąđøĊ÷îøĎšĔîÖćøðøĆïêĆüđĂÜĔĀšđ×šćÿĎŠÖćøđðŨîĂćÝćø÷ŤĔîÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêø 

�. ÖćøóĆçîćÙüćöøĎšĒúąìĆÖþąĔĀšĒÖŠÙèćÝćø÷Ť 

�.�  ÖćøóĆçîćìĆÖþąÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰǰÖćøüĆéĒúąÖćøðøąđöĉîñú 

1) ÝĆéĂïøöđßĉÜðäĉïĆêĉÖćøđÖĊę÷üÖĆïøĎðĒïïÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰǰüĉíĊÖćøÿĂîǰǰĒúąÖćøüĆé
ðøąđöĉîñúĔîøć÷üĉßćêŠćÜǰė 

2) ÖĞćĀîéĔĀšöĊÿĆööîćēÙøÜÖćøüĉÝĆ÷ĔîßĆĚîđøĊ÷î 

3) ÿøšćÜđÙøČĂ×Šć÷ÙüćöøŠüööČĂĔîéšćîÖćøđøĊ÷îÖćøÿĂîÖĆïÿëćïĆî ĀøČĂĀîŠü÷ÜćîĂČęîǰìĆĚÜĔî

ĒúąêŠćÜðøąđìý 

4) ÿŠÜđÿøĉöÿîĆïÿîčîĔĀšÙèćÝćø÷ŤöĊÙčèüčçĉ ĒúąêĞćĒĀîŠÜìćÜüĉßćÖćøÿĎÜ×ċĚî 

�.�ǰǰÖćøóĆçîćüĉßćÖćøĒúąüĉßćßĊóéšćîĂČęîǰė 

1) ÿŠÜđÿøĉöĒúąñúĆÖéĆîĔĀšÙèćÝćø÷ŤĒúąîĆÖüĉßćÖćø×ĂÜÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøö

đÖþêøǰìĞćÜćîüĉÝĆ÷öćÖ×ċĚîǰĒúąóĆçîćÙčèõćóǰÜćîüĉÝĆ÷ĔĀšéĊ÷ĉęÜ×ċĚî 

2) ÝĆéĔĀšöĊÖĉÝÖøøöđÖĊę÷üÖĆïÖćøìĞćîčïĞćøčÜýĉúðüĆçîíøøöìĊęđÖĊę÷ü×šĂÜÖĆïÿć×ćüĉßćìĊęöĊÖćøđøĊ÷î
ÖćøÿĂîĔîÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰǰēé÷ĔĀšöĊÖćøÿČïÙšîĀćðøąđóèĊ

üĆçîíøøöéĆĚÜđéĉöìĊęđÖĊę÷ü×šĂÜÖĆïÿć×ćüĉßćìĊęöĊÖćøđøĊ÷îÖćøÿĂî  ĒúšüÝĆéÖĉÝÖøøöđÖĊę÷üÖĆï

ðøąđóèĊüĆçîíøøöéĆÜÖúŠćüĔĀšöĊÖćøðäĉïĆêĉÿČïêŠĂĕðēé÷  ĔĀšîĆÖýċÖþćĕéšöĊÿŠüîøŠüöĔî

ÖĉÝÖøøöéšü÷ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

3) ðøĆïðøčÜøąïïÿĉęÜĂĞćîü÷ÙüćöÿąéüÖĔĀšđĂČĚĂêŠĂÖćøìĞćÜćîüĉÝĆ÷×ĂÜǰÙèćÝćø÷Ť  îĆÖüĉßćÖćøǰĒúą
îĆÖýċÖþć×ĂÜÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêø 

4) ĒÿüÜĀćÙüćöøŠ üööČ ĂÖĆïĀîŠ ü÷ÜćîĂČę î  ìĆĚ ÜõćÙøĆ åĒúąđĂÖßî ǰ (Public Private 

Partnership, PPP) đóČęĂìĊęÝąóĆçîćîüĆêÖøøöĒúąüĉÿćĀÖĉÝǰđóČęĂđóĉęöøć÷ĕéš×ĂÜÙèą

üĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰĒúą÷ĆÜđðŨîĒĀúŠÜïŠöđóćąÙüćöøĎšĔĀšÖĆïîĆÖýċÖþć 

5) ÿŠÜđÿøĉöïčÙúćÖøÿøšćÜđÙøČĂ×Šć÷ÙüćöøŠüööČĂĔîÖćøìĞćÜćîüĉÝĆ÷ÖĆïĀîŠü÷ÜćîĂČęî ìĆĚÜõćÙøĆå

ĒúąđĂÖßîìĆĚÜõć÷ĔîðøąđìýĒúąêŠćÜðøąđìý đóČęĂđóĉęö×ĊéÙüćöÿćöćøëĔîõćÙđĂÖßîǰ
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(Talent Mobility) ēé÷đîšîÖćøìĞćĔĀšđðŨîÿćÖúǰ(Internationalization) ×ĂÜĂćÝćø÷ŤǰĀøČĂ

ÖćøđßĉâýćÿêøćÝćø÷ŤĂćÙĆîêčÖąǰ(Visiting Professor) 

6) ÿŠÜđÿøĉöĒúąÖøąêčšîĔĀšïčÙúćÖøìĞćÜćîüĉÝĆ÷ēé÷ÙĞćîċÜëċÜÙüćöøĆïñĉéßĂïêŠĂÿĆÜÙöĒúą
ÿĉęÜĒüéúšĂö×ĂÜĂÜÙŤÖøǰ(Corporate Social Responsibility, CSR) øüöëċÜðäĉïĆêĉÜćîìĆĚÜ

éšćîÖćøđøĊ÷îÖćøÿĂîǰÖćøüĉÝĆ÷ĒúąïøĉÖćøüĉßćÖćøõć÷ĔêšĀúĆÖÝøĉ÷íøøöĒúąÖćøÝĆéÖćøìĊęéĊ

öĊÙüćöìĆîÿöĆ÷đóČęĂĔĀšđìŠćìĆîÖćøđøĊ÷îøĎšĔîýêüøøþìĊęǰ�� ĒúąìćÜéšćîõćþćǰ(Language) 

 ìĆĚÜîĊĚĔĀšÙĞćîċÜëċÜĀúĆÖÖćøĔîÖćøóĆçîćðøĆïðøčÜǰ�ǰ×šĂǰéĆÜîĊĚ 

1) đÿøĊõćóǰ(Freedom) ×ĂÜĂćÝćø÷ŤǰÖćøđĀĘîǰÖćøôŦÜǰÖćøĂõĉðøć÷ǰ (Debate) ÙüćöÙĉé

êîđĂÜ 

2) ÖćøìĞćĔĀšđðŨîÿćÖúǰ(Internationalization) ×ĂÜĂćÝćø÷Ť 

3) ÖćøđøĊ÷îøĎšĔîýêüøøþìĊęǰ��ǰ(21st Century) ×ĂÜĂćÝćø÷ŤǰÖćøđðúĊę÷îĒðúÜìćÜđìÙîĉÙǰ

(Technical changes) đÖŠ Ü ǰßĞ ćîćâǰ (Adept) óĆçîćǰ (Evolve) ÙøčŠîÙĉé ǰ ĔÙøŠÙøüâǰ

(Revolve) ÖćøđðúĊę÷îøĎðǰÖćøĒðøøĎðǰ(Transformation) 
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ĀöüéìĊęǰǰ�  ÖćøðøąÖĆîÙčèõćóĀúĆÖÿĎêø 

 

�.ǰǰÖćøÖĞćÖĆïöćêøåćî 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉýüÖøøöĂćĀćøǰĕéšöĊÖćøïøĉĀćøÝĆéÖćøĀúĆÖÿĎêøĔĀš

đðŨîĕðêćööćêøåćîĀúĆÖÿĎêøïĆèæĉêýċÖþćǰó�ý�ǰ2548ǰêúĂéøą÷ąđüúćìĊęÝĆéÖćøđøĊ÷îÖćøÿĂîĔîĀúĆÖÿĎêø

éĆÜÖúŠćüǰēé÷ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉýüÖøøöĂćĀćøǰĕéšóĉÝćøèćĒúąÝĆéÖćøĀúĆÖÿĎêø

êćöđÖèæŤǰ11 ×šĂǰéĆÜîĊĚ 

1.1 ÝĞćîüîĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

ĀúĆÖÿĎêøöĊĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøÙøïìĆĚÜǰ3 ÙîǰéĆÜîĊĚ 

ìĊę 
ßČęĂ-îćöÿÖčú/ 

đú×ïĆêøðøąßćßî 
Ùčèüčçĉ ÿć×ćüĉßćđĂÖ ÿëćïĆî ðŘìĊęÝï 

êøÜ�

ÿĆöóĆîíŤ 

1 îć÷ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý 

3-1012-01478-96-4 

øĂÜ

ýćÿêøćÝćø÷Ť 

üý�é� 

	üĉýüÖøøöđÙøČęĂÜÖú
 

üý�ö� 

	üĉýüÖøøöóúĆÜÜćî
 

üý�ï� 

	üĉýüÖøøöđÙøČęĂÜÖú
 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

 

öĀćüĉì÷ćúĆ÷ĂčïúøćßíćîĊ 

 

2553 

 

2546 

 

2540 

 

ÿĆöóĆîíŤ 

2 îć÷ÝêčøõĆìøǰüćùìíĉĝǰ 

3-5099-01163-51-0ǰ 

ñĎšßü÷

ýćÿêøćÝćø÷Ťǰ

éø� 

Ph.D. (Biological 

Systems Engineering) 

M.Sc. (Master of 

Science in 

Engineering) 

üý�ï� 

(üĉýüÖøøöĂčêÿćĀÖćø) 

Washington State 

University, U.S.A. 

Washington State 

University, U.S.A. 

 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 

2544 

 

2541 

 

 

2537 

ÿĆöóĆîíŤ 

3 îćÜÖćâÝîćǰîćÙðøąÿö 

3-5201-01220-82-1 

ĂćÝćø÷Ťǰéø� 

 

Ph.D.  

(Food Processing) 

 

 

üý�ö�	üĉýüÖøøöĂćĀćø
 

 

üì�ï�ǰ	đìÙēîēú÷Ċ

ĂčêÿćĀÖøøö
 

National Pingtung 

University of Science 

and Technology, 

Taiwan 

öĀćüĉì÷ćúĆ÷đìÙēîēú÷Ċ

óøąÝĂöđÖúšćíîïčøĊ 

öĀćüĉì÷ćúĆ÷ĒöŠēÝš 

2555 

 

 

 

2550 

 

2544 

êøÜ 

 

1.2 ÙčèÿöïĆêĉ×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰìĆĚÜǰ3 ìŠćîǰöĊÙčèüčçĉøąéĆïðøĉââćđĂÖìĆĚÜǰ3 ìŠćîǰàċęÜöĊêĞćĒĀîŠÜ

ìćÜüĉßćÖćøøąéĆïøĂÜýćÿêøćÝćø÷Ťǰ1 Ùî ĒúąøąéĆïñĎšßŠü÷ýćÿêøćÝćø÷Ťǰ1 Ùîǰēé÷ÿć×ćüĉßćìĊęÝïÖćøýċÖþć

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰ1 ÙîǰÝïĔîÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰÙČĂǰĂćÝćø÷Ťǰéø�ÖćâÝîćǰîćÙðøąÿöǰ
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ÝïìćÜüĉýüÖøøöĂćĀćøǰàċęÜđðŨîýćÿêøŤìĊęđÖĊę÷ü×šĂÜÖĆïÜćîìćÜéšćîüĉýüÖøøöĂćĀćøēé÷êøÜǰĒúąöĊĂćÝćø÷Ť

ñĎšøĆïñĉéßĂïĀúĆÖÿĎêøĂĊÖǰ2 ìŠćîǰÝïĔîÿć×ćüĉßćüĉýüÖøøöýćÿêøŤìĊęđÖĊę÷ü×šĂÜĒúąÿĆöóĆîíŤÖĆïÜćîìćÜüĉýüÖøøö

ĂćĀćøÙČĂǰüĉýüÖøøöđÙøČęĂÜÖúǰĒúąüĉýüÖøøöĂčêÿćĀÖćøǰēé÷öĊðøąÿïÖćøèŤÖćøìĞćüĉÝĆ÷ìćÜüĉýüÖøøöĂćĀćøǰ

îĂÖÝćÖîĊĚĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø÷ĆÜöĊñúÜćîìćÜüĉßćÖćøìĊęĕéšøĆïÖćøđñ÷ĒóøŠêćöĀúĆÖđÖèæŤìĊęÖĞćĀîéǰ

ĔîÖćøóĉÝćøèćĒêŠÜêĆĚÜĔĀšïčÙÙúéĞćøÜêĞćĒĀîŠÜìćÜüĉßćÖćøĂ÷ŠćÜîšĂ÷ǰ3 øć÷ÖćøǰĔîøĂïǰ5 ðŘ÷šĂîĀúĆÜǰēé÷

Ă÷ŠćÜîšĂ÷ǰ1 øć÷ÖćøêšĂÜđðŨîñúÜćîüĉÝĆ÷ǰ 

1.3 ÙčèÿöïĆêĉ×ĂÜĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêø 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉýüÖøøöĂćĀćøǰđðŨîĀúĆÖÿĎêøĔîøąéĆïðøĉââćđĂÖǰ

ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøǰ3 ÙîǰöĊÙčèüčçĉøąéĆïðøĉââćđĂÖǰĔîÿć×ćüĉýüÖøøöĂćĀćøǰÿć×ćüĉýüÖøøöýćÿêøŤìĊę

đÖĊę÷ü×šĂÜǰĒúąÿć×ćüĉì÷ćýćÿêøŤìĊęđÖĊę÷ü×šĂÜǰēé÷öĊêĞćĒĀîŠÜìćÜüĉßćÖćøĔîøąéĆïñĎšßŠü÷ýćÿêøćÝćø÷ŤìĆĚÜǰ3 Ùîǰ

îĂÖÝćÖîĊĚ÷ĆÜöĊÖćøÖĞćĀîéÙčèÿöïĆêĉĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøêćöđÖèæŤÙčèõćó×ĂÜĀúĆÖÿĎêøǰðøąÖĂïéšü÷ǰ

ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøêšĂÜđðŨîĂćÝćø÷ŤðøąÝĞćĀøČĂñĎšìøÜÙčèüčçĉõć÷îĂÖÿëćïĆîǰìĊęöĊÙčèüčçĉðøĉââćđĂÖ

ĀøČĂđìĊ÷ïđìŠćǰĀøČĂ×ĆĚîêęĞćðøĉââćēìĀøČĂđìĊ÷ïđìŠćìĊęöĊêĞćĒĀîŠÜøĂÜýćÿêøćÝćø÷Ť×ċĚîĕðǰĒúąöĊñúÜćîìćÜ

üĉßćÖćøìĊęĕöŠĔßŠÿŠüîĀîċęÜ×ĂÜÖćøýċÖþćđóČęĂøĆïðøĉââćĒúąđðŨîñúÜćîìćÜüĉßćÖćøìĊęĕéšøĆïÖćøđñ÷ĒóøŠêćö

ĀúĆÖđÖèæŤìĊęÖĞćĀîéĔîÖćøóĉÝćøèćĒêŠÜêĆĚÜĔĀšïčÙÙúéĞćøÜêĞćĒĀîŠÜìćÜüĉßćÖćøĂ÷ŠćÜîšĂ÷ǰ3ǰøć÷ÖćøǰĔîøĂïǰ5ǰ

ðŘ÷šĂîĀúĆÜ ēé÷Ă÷ŠćÜîšĂ÷ǰ1 øć÷ÖćøêšĂÜđðŨîñúÜćîüĉÝĆ÷ 

1.4 ÙčèÿöïĆêĉ×ĂÜĂćÝćø÷ŤñĎšÿĂî 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰöĊÖćøÖĞćĀîéÙčèÿöïĆêĉ

ĂćÝćø÷ŤñĎšÿĂîêćöđÖèæŤÙčèõćó×ĂÜĀúĆÖÿĎêøǰðøąÖĂïéšü÷ǰĂćÝćø÷ŤñĎšÿĂîêšĂÜđðŨîĂćÝćø÷ŤðøąÝĞćĀøČĂ

ñĎšìøÜÙčèüčçĉõć÷îĂÖÿëćïĆîǰìĊęöĊÙčèüčçĉðøĉââćđĂÖĀøČĂđìĊ÷ïđìŠćǰĀøČĂ×ĆĚîêęĞćðøĉââćēìǰĀøČĂđìĊ÷ïđìŠćìĊęöĊ

êĞćĒĀîŠÜìćÜüĉßćÖćøĕöŠêęĞćÖüŠćøĂÜýćÿêøćÝćø÷ŤǰĔîÿć×ćüĉßćîĆĚîĀøČĂÿć×ćüĉßćìĊęÿĆöóĆîíŤÖĆîǰĒúąöĊ

ðøąÿïÖćøèŤéšćîÖćøÿĂîǰĒúąöĊñúÜćîìćÜüĉßćÖćøìĊęĕöŠĔßŠÿŠüîĀîċęÜ×ĂÜÖćøýċÖþćđóČęĂøĆïðøĉââćĒúąđðŨî

ñúÜćîìćÜüĉßćÖćøìĊęĕéšøĆïÖćøđñ÷ĒóøŠêćöĀúĆÖđÖèæŤìĊęÖĞćĀîéĔîÖćøóĉÝćøèćĒêŠÜêĆĚÜĔĀšïčÙÙúéĞćøÜêĞćĒĀîŠÜ

ìćÜüĉßćÖćøĂ÷ŠćÜîšĂ÷ǰ1ǰøć÷ÖćøǰĔîøĂïǰ5ǰðŘ÷šĂîĀúĆÜ 

1.5 ÙčèÿöïĆêĉ×ĂÜĂćÝćø÷ŤìĊęðøċÖþćéčþãĊîĉóîíŤĀúĆÖĒúąĂćÝćø÷ŤìĊęðøċÖþćÖćøÙšîÙüšćĂĉÿøą 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰöĊÖćøÖĞćĀîéÙčèÿöïĆêĉ

ĂćÝćø÷ŤìĊęðøċÖþćéčþãĊîĉóîíŤĀúĆÖêćöđÖèæŤöćêøåćîĀúĆÖÿĎêøøąéĆïïĆèæĉêýċÖþćǰðŘǰ2558 ÙČĂǰĂćÝćø÷ŤìĊę

ðøċÖþćéčþãĊîĉóîíŤĀúĆÖĒúąÖćøÙšîÙüšćĂĉÿøąǰêšĂÜđðŨîĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøìĊęöĊÙčèüčçĉðøĉââćđĂÖĀøČĂ

đìĊ÷ïđìŠćǰĀøČĂ×ĆĚîêęĞćðøĉââćēìǰĀøČĂđìĊ÷ïđìŠćĒúąéĞćøÜêĞćĒĀîŠÜìćÜüĉßćÖćøĕöŠêęĞćÖüŠćøĂÜýćÿêøćÝćø÷ŤǰĒúą

öĊñúÜćîìćÜüĉßćÖćøìĊęĕöŠĔßŠÿŠüîĀîċęÜ×ĂÜÖćøýċÖþćđóČęĂøĆïðøĉââćĒúąđðŨîñúÜćîìćÜüĉßćÖćøìĊęĕéšøĆïÖćø
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đñ÷ĒóøŠêćöĀúĆÖđÖèæŤìĊęÖĞćĀîéĔîÖćøóĉÝćøèćĒêŠÜêĆĚÜĔĀšïčÙÙúéĞćøÜêĞćĒĀîŠÜìćÜüĉßćÖćøĂ÷ŠćÜîšĂ÷ǰ3ǰ

øć÷ÖćøǰĔîøĂïǰ5ǰðŘ÷šĂîĀúĆÜǰēé÷Ă÷ŠćÜîšĂ÷ǰ1ǰøć÷ÖćøêšĂÜđðŨîñúÜćîüĉÝĆ÷ 

1.6 ÙčèÿöïĆêĉĂćÝćø÷ŤìĊęðøċÖþćéčþãĊîĉóîíŤøŠüöǰ	ëšćöĊ
 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰöĊÖćøÖĞćĀîéÙčèÿöïĆêĉ

ĂćÝćø÷ŤìĊęðøċÖþćéčþãĊîĉóîíŤøŠüöêćöđÖèæŤöćêøåćîĀúĆÖÿĎêøøąéĆïïĆèæĉêýċÖþćǰðŘǰ2558 ÙČĂǰĂćÝćø÷ŤìĊę

ðøċÖþćéčþãĊîĉóîíŤøŠüöìĊęđðŨîĂćÝćø÷ŤðøąÝĞćǰêšĂÜöĊÙčèüčçĉĒúąñúÜćîìćÜüĉßćÖćøđßŠîđéĊ÷üÖĆïĂćÝćø÷ŤìĊę

ðøċÖþćéčþãĊîĉóîíŤĀúĆÖǰÿĞćĀøĆïĂćÝćø÷ŤìĊęðøċÖþćéčþãĊîĉóîíŤøŠüöìĊęđðŨîñĎšìøÜÙčèüčçĉõć÷îĂÖêšĂÜöĊÙčèüčçĉ

ðøĉââćđĂÖĀøČĂđìĊ÷ïđìŠćǰĒúąöĊñúÜćîìćÜüĉßćÖćøìĊęĕéšøĆïÖćøêĊóĉöóŤđñ÷ĒóøŠĔîøąéĆïîćîćßćêĉǰàċęÜêøÜĀøČĂ

ÿĆöóĆîíŤÖĆïĀĆü×šĂüĉì÷ćîĉóîíŤĀøČĂÖćøÙšîÙüšćĂĉÿøąĕöŠîšĂ÷ÖüŠćǰ5ǰđøČęĂÜ 

1.7 ÙčèÿöïĆêĉ×ĂÜĂćÝćø÷ŤñĎšÿĂïéčþãĊîĉóîíŤ 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰöĊÖćøÖĞćĀîéÙčèÿöïĆêĉ

ĂćÝćø÷ŤñĎšÿĂïéčþãĊîĉóîíŤêćöđÖèæŤöćêøåćîĀúĆÖÿĎêøøąéĆïïĆèæĉêýċÖþćǰðŘǰ2558 ÙČĂǰêšĂÜðøąÖĂïéšü÷

ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøĒúąñĎšìøÜÙčèüčçĉõć÷îĂÖÿëćïĆîǰøüöĕöŠîšĂ÷ÖüŠćǰ5ǰÙîǰìĆĚÜîĊĚǰðøąíćîÖøøöÖćø

ÿĂïêšĂÜĕöŠđðŨîĂćÝćø÷ŤìĊęðøċÖþćéčþãĊîĉóîíŤĀúĆÖĀøČĂĂćÝćø÷ŤìĊęðøċÖþćéčþãĊîĉóîíŤøŠüöǰēé÷ĂćÝćø÷ŤñĎšÿĂï

éčþãĊîĉóîíŤêšĂÜöĊÙčèüčçĉǰÙčèÿöïĆêĉǰĒúąñúÜćîìćÜüĉßćÖćøéĆÜîĊĚ 

1
ǰÖøèĊĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøǰêšĂÜöĊÙčèüčçĉðøĉââćđĂÖĀøČĂđìĊ÷ïđìŠćĀøČĂ×ĆĚîêęĞćðøĉââćēì

ĀøČĂđìĊ÷ïđìŠćìĊęöĊêĞćĒĀîŠÜøĂÜýćÿêøćÝćø÷ŤǰĒúąöĊñúÜćîìćÜüĉßćÖćøìĊęĕöŠĔßŠÿŠüîĀîċęÜ×ĂÜ

ÖćøýċÖþćđóČęĂøĆïðøĉââćǰĒúąđðŨîñúÜćîìćÜüĉßćÖćøìĊęĕéšøĆïÖćøđñ÷ĒóøŠêćöĀúĆÖđÖèæŤìĊę

ÖĞćĀîéĔîÖćøóĉÝćøèćĒêŠÜêĆĚÜĔĀšïčÙÙúéĞćøÜêĞćĒĀîŠÜìćÜüĉßćÖćøĂ÷ŠćÜîšĂ÷ǰ3ǰøć÷ÖćøǰĔî

øĂïǰ5ǰðŘ÷šĂîĀúĆÜēé÷Ă÷ŠćÜîšĂ÷ǰ1ǰøć÷ÖćøêšĂÜđðŨîñúÜćîüĉÝĆ÷ 

2
ǰÖøèĊñĎšìøÜÙčèüčçĉõć÷îĂÖǰêšĂÜöĊÙčèüčçĉðøĉââćđĂÖĀøČĂđìĊ÷ïđìŠćĒúąöĊñúÜćîìćÜüĉßćÖćø

ìĊęĕéšøĆïÖćøêĊóĉöóŤđñ÷ĒóøŠĔîøąéĆïîćîćßćêĉǰàċęÜêøÜĀøČĂÿĆöóĆîíŤÖĆïĀĆü×šĂéčþãĊîĉóîíŤĀøČĂ

ÖćøÙšîÙüšćĂĉÿøąĕöŠîšĂ÷ÖüŠćǰ�ǰđøČęĂÜ 

1.8 ÖćøêĊóĉöóŤđñ÷ĒóøŠñúÜćî×ĂÜñĎšÿĞćđøĘÝÖćøýċÖþć 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰĕéšÖĞćĀîéđÖèæŤÖćøêĊóĉöóŤ

đñ÷ĒóøŠñúÜćî×ĂÜñĎšÿĞćđøĘÝÖćøýċÖþćĕüšéĆÜîĊĚ 

1) ĒñîÖćøýċÖþćĒïïǰ�ǰ	Ēïïǰ1.1 Ēúąǰ2.1) 

ñúÜćîéčþãĊîĉóîíŤĀøČĂÿŠüîĀîċęÜ×ĂÜéčþãĊîĉóîíŤêšĂÜĕéšøĆïÖćøêĊóĉöóŤĔîüćøÿćøøąéĆïßćêĉĀøČĂ

øąéĆïîćîćßćêĉìĊęöĊÙčèõćóêćöðøąÖćýÖøøöÖćøĂčéöýċÖþćǰđøČęĂÜĀúĆÖđÖèæŤÖćøóĉÝćøèćüćøÿćøìćÜ

üĉßćÖćøÿĞćĀøĆïđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćøĂ÷ŠćÜîšĂ÷ǰ2 ßČęĂđøČęĂÜ 
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2) ĒñîÖćøýċÖþćĒïïǰ� (Ēïïǰ1.2 Ēúąǰ2.2) 

ñúÜćîéčþãĊîĉóîíŤĀøČĂÿŠüîĀîċęÜ×ĂÜéčþãĊîĉóîíŤêšĂÜĕéšøĆïÖćøêĊóĉöóŤĔîüćøÿćøøąéĆïßćêĉĀøČĂ

øąéĆïîćîćßćêĉìĊęöĊÙčèõćóêćöðøąÖćýÖøøöÖćøĂčéöýċÖþćǰđøČęĂÜĀúĆÖđÖèæŤÖćøóĉÝćøèćüćøÿćøìćÜ

üĉßćÖćøÿĞćĀøĆïđñ÷ĒóøŠñúÜćîìćÜüĉßćÖćø 

1.9 õćøąÜćîĂćÝćø÷ŤìĊęðøċÖþćéčþäĊîĉóîíŤĒúąÖćøÙšîÙüšćĂĉÿøąĔîøąéĆïïĆèæĉêýċÖþć 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰĕéšöĊÖćøÖĞćĀîéÝĞćîüî

îĆÖýċÖþćøĆïđ×šćĔĀšÿĂéÙúšĂÜÖĆïõćøąÜćîìĊęðøċÖþćéčþãĊîĉóîíŤĒúąÖćøÙšîÙüšćĂĉÿøąĔîøąéĆïïĆèæĉêýċÖþćǰ

êćöđÖèæŤöćêøåćîĀúĆÖÿĎêøøąéĆïïĆèæĉêýċÖþćǰðŘǰ2558 éĆÜîĊĚ 

1) ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøöĊÙčèüčçĉðøĉââćđĂÖĀøČĂđìĊ÷ïđìŠćǰĒúąöĊñúÜćîìćÜüĉßćÖćøêćö

đÖèæŤǰĔĀšđðŨîĂćÝćø÷ŤìĊęðøċÖþćüĉì÷ćîĉóîíŤĒúąéčþãĊîĉóîíŤ×ĂÜîĆÖýċÖþćøąéĆïðøĉââćēì

ĒúąđĂÖøüöĕéšĕöŠđÖĉîǰ5ǰÙîǰêŠĂõćÙÖćøýċÖþć ÖøèĊĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøöĊÙčèüčçĉ

ðøĉââćđĂÖĀøČĂđìĊ÷ïđìŠćǰĒúąéĞćøÜêĞćĒĀîŠÜøąéĆïñĎšßŠü÷ýćÿêøćÝćø÷Ť×ċĚîĕðǰĀøČĂöĊÙčèüčçĉ

ðøĉââćēìĀøČĂđìĊ÷ïđìŠćìĊęöĊêĞćĒĀîŠÜøĂÜýćÿêøćÝćø÷Ť×ċĚîĕðĒúąöĊñúÜćîìćÜüĉßćÖćøêćö

đÖèæŤǰĔĀšđðŨîĂćÝćø÷ŤìĊęðøċÖþćüĉì÷ćîĉóîíŤĒúąéčþãĊîĉóîíŤ×ĂÜîĆÖýċÖþćøąéĆïðøĉââćēì

ĒúąđĂÖøüöĕéšĕöŠđÖĉîǰ10ǰÙîêŠĂõćÙÖćøýċÖþćǰ 

2) ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰêšĂÜìĞćĀîšćìĊęĂćÝćø÷ŤìĊęðøċÖþćéčþãĊîĉóîíŤĒúą�ĀøČĂĂćÝćø÷Ť

ñĎšÿĂïéčþãĊîĉóîíŤǰĒúą�ĀøČĂĂćÝćø÷ŤñĎšÿĂîĔîĀúĆÖÿĎêøîĆĚîéšü÷ 

1.10 ĂćÝćø÷ŤìĊęðøċÖþćéčþãĊîĉóîíŤĒúąÖćøÙšîÙüšćĂĉÿøąĔîøąéĆïïĆèæĉêýċÖþćöĊñúÜćîüĉÝĆ÷Ă÷ŠćÜ

êŠĂđîČęĂÜĒúąÿöęĞćđÿöĂ 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰöĊÖćøÿŠÜđÿøĉöĔĀšĂćÝćø÷Ť

ñĎšøĆïñĉéßĂïĀúĆÖÿĎêøĒúąĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøìĞćÜćîüĉÝĆ÷Ă÷ŠćÜêŠĂđîČęĂÜìčÖðŘǰĒúąĀúĆÖÿĎêøĕéšÿŠÜđÿøĉöĔĀš

ĂćÝćø÷Ť×ĂìčîüĉÝĆ÷ÝćÖĒĀúŠÜìčîìĆĚÜõć÷ĔîĒúąõć÷îĂÖöĀćüĉì÷ćúĆ÷đóĉęöđêĉö 

1.11 ÖćøðøĆïðøčÜêćöøĂïøą÷ąđüúćìĊęÖĞćĀîé 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰđøĉęöđðŗéÙøĆĚÜĒøÖĔîðŘǰó�ý�ǰ

���7ǰēé÷ǰǰÿÖĂ�ǰĕéšøĆïìøćïÖćøĔĀšÙüćöđĀĘîßĂïĀúĆÖÿĎêøǰđöČęĂüĆîìĊęǰ�8ǰÿĉÜĀćÙöǰó�ý�ǰ���8ǰǰĒúąöĊÖćø

ðøĆïðøčÜêćöøĂïøą÷ąđüúćĔîðŘǰ2561 àċęÜđðŨîÖćøîĞć×šĂöĎúìĊęĕéšÝćÖÖćøðøąđöĉîĒúąøć÷ÜćîñúÖćø

éĞćđîĉîÜćîĀúĆÖÿĎêøìčÖðŘÖćøýċÖþćǰ 

ĂĊÖìĆĚÜ÷ĆÜöĊÖćø×šĂöĎúìĊęĕéšðøĆïðøčÜóĆçîćĀúĆÖÿĎêøđðŨîøą÷ąǰėǰĂ÷ŠćÜîšĂ÷êćöøĂïĀúĆÖÿĎêøǰ

ĀøČĂìčÖøĂïǰ5 ðŘǰēé÷ĕéšÖĞćĀîéøą÷ąđüúćÖćøðøĆïðøčÜĀúĆÖÿĎêøÙøĆĚÜëĆéĕðĔîðŘÖćøýċÖþćǰ2565 đóČęĂĔßšÖĆï

îĆÖýċÖþćĔîðŘǰ2566 
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1.12 ÖćøéĞćđîĉîÜćîĔĀšđðŨîĕðêćöêĆüïŠÜßĊĚñúÖćøéĞćđîĉîÜćîđóČęĂÖćøðøąÖĆîÙčèõćóĀúĆÖÿĎêøǰĒúąÖćø

đøĊ÷îÖćøÿĂîêćöÖøĂïöćêøåćîÙčèüčçĉøąéĆïĂčéöýċÖþćĒĀŠÜßćêĉ 

1)  ĀúĆÖÿĎêøöĊÖćøÝĆéðøąßčöđóČęĂÖćøïøĉĀćøĀúĆÖÿĎêøĒúąüćÜĒñîÖćøóĆçîćĀúĆÖÿĎêøÝćÖ

ÖćøðøąđöĉîđóČęĂĔĀšĀúĆÖÿĎêøöĊÙčèõćóêćöđÖèæŤǰĂ÷ŠćÜîšĂ÷ðŘÖćøýċÖþćúąÿĂÜÙøĆĚÜ 

2)  ĀúĆÖÿĎêøöĊøć÷úąđĂĊ÷é×ĂÜĀúĆÖÿĎêøêćöĒïïǰǰöÙĂ�2  ìĊęÿĂéÙúšĂÜÖĆïÖøĂïöćêøåćî

ÙčèüčçĉĒĀŠÜßćêĉǰĀøČĂöćêøåćîÙčèüčçĉÿć×ć�ÿć×ćüĉßć 

3)  ĀúĆÖÿĎêøÖĞćĀîéĔĀšöĊÖćøÝĆéìĞćøć÷úąđĂĊ÷é×ĂÜøć÷üĉßćǰǰĒúąøć÷úąđĂĊ÷é×ĂÜ

ðøąÿïÖćøèŤõćÙÿîćöǰ	ëšćöĊ
ǰÙøïìčÖüĉßćìĊęđðŗéÿĂîĔîõćÙÖćøýċÖþćêćöĒïïǰöÙĂ�3 

ĒúąǰöÙĂ�4 ÿŠÜĕöŠđÖĉîÿĆðéćĀŤĒøÖ×ĂÜÖćøđðŗéõćÙÖćøýċÖþć 

4)  ĀúĆÖÿĎêøÖĞćĀîéĔĀšöĊÖćøÝĆéìĞćøć÷ÜćîñúÖćøéĞćđîĉîÖćø×ĂÜøć÷üĉßćǰĒúąøć÷ÜćîñúÖćø

éĞćđîĉîÖćø×ĂÜðøąÿïÖćøèŤõćÙÿîćöǰ	ëšćöĊ
ǰÙøïìčÖüĉßćìĊęđðŗéÿĂîĔîõćÙÖćøýċÖþć

êćöĒïïǰöÙĂ�5 ĒúąǰöÙĂ�6  ÿŠÜõć÷Ĕîǰ30 üĆîǰĀúĆÜüĆîðŗéõćÙÖćøýċÖþć 

5)  ĀúĆÖÿĎêøÖĞćĀîéĔĀšöĊÖćøÝĆéìĞćøć÷ÜćîñúÖćøéĞćđîĉîÖćø×ĂÜĀúĆÖÿĎêøǰêćöĒïïǰöÙĂ�7 

õć÷Ĕîǰ60 üĆîǰĀúĆÜÿĉĚîÿčéðŘÖćøýċÖþć 

2.  ïĆèæĉê  

2��ǰǰÝĆéÿĞćøüÝÙüćöêšĂÜÖćø×ĂÜêúćéĒøÜÜćîǰǰēé÷ðøąöćèÖćøÙüćöêšĂÜÖćøĒøÜÜćîðøąÝĞćðŘ

ÝćÖõćüąÖćøĕéšÜćîìĞć×ĂÜïĆèæĉêǰǰēé÷üĉíĊÖøĂÖĒïïÿĂïëćöõćüÖćøèŤöĊÜćîìĞć×ĂÜïĆèæĉê 

2.2ǰǰöĊĒñîÖćøÝĆéÖćøÿĞćøüÝÙüćöóċÜóĂĔÝ×ĂÜñĎšĔßšïĆèæĉêđöČęĂÙøïøĂïĀúĆÖÿĎêøǰđóČęĂĔßšđðŨî×šĂöĎú

ĔîÖćøðøĆïðøčÜĀúĆÖÿĎêøêŠĂĕð 

3.  îĆÖýċÖþć 

3.� ǰÖćøøĆïîĆÖýċÖþć 

ǰǰǰǰǰǰĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþäĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰöĊøąïïÖúĕÖÖćøøĆïîĆÖýċÖþć

ìĊęðøąÖĂïéšü÷ÖúĕÖøąéĆïöĀćüĉì÷ćúĆ÷ǰēé÷öĊïĆèæĉêüĉì÷ćúĆ÷đðŨîĀîŠü÷ÜćîÖúćÜĔîÖćøéĞćđîĉîÜćîǰÖĞćÖĆï

îē÷ïć÷ÖćøøĆïîĆÖýċÖþćǰÖćøóĉÝćøèćÙčèÿöïĆêĉñĎšđ×šćýċÖþćǰĀúĆÖđÖèæŤÖćøøĆïđ×šćýċÖþćǰøüöĕðëċÜÖćø

éĞćđîĉîÜćîĔîÖøąïüîÖćøøĆïîĆÖýċÖþćđ×šćýċÖþćêŠĂøąéĆïïĆèæĉêýċÖþćǰĒúąøć÷ÜćîñúÖćøéĞćđîĉîÜćîĔîĒêŠ

úąßŠüÜĔĀšÖøøöÖćøĀøČĂñĎšïøĉĀćøìøćï ēé÷öĊÖćøðøąđöĉîÖøąïüîÖćøøĆïîĆÖýċÖþćǰēé÷øąïïÙüïÙčöÙčèõćóǰ

	PDCA
ǰàċęÜðøąÖĂïéšü÷öĊøąïïÖúĕÖǰĒúąöĊÖćøîĞćøąïïÖúĕÖĕðéĞćđîĉîÜćîǰēé÷ìĊęðøąßčöĂćÝćø÷Ť

ñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰðøąđöĉîÖøąïüîÖćøĔîđøČęĂÜÖćøøĆïîĆÖýċÖþćǰĒúąüćÜĒñîđóČęĂðøĆïðøčÜÖøąïüîÖćøĔĀš

öĊÙüćöđĀöćąÿöêćöÿëćîÖćøèŤðŦÝÝčïĆî 
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3.2  ÖćøÿŠÜđÿøĉöĒúąÖćøóĆçîćîĆÖýċÖþć 

      3.2.1ǰǰÖćøĔĀšÙĞćðøċÖþćéšćîüĉßćÖćøǰĒúąĂČęîǰėǰĒÖŠîĆÖýċÖþćǰ 

        1)ǰǰÙèąĄǰǰĒêŠÜêĆĚÜĂćÝćø÷ŤìĊęðøċÖþćĔĀšĒÖŠîĆÖýċÖþćìčÖÙîǰǰđóČęĂìĞćĀîšćìĊęÿŠÜđÿøĉöǰǰ

ÿîĆïÿîčîĔĀšÙĞćĒîąîĞć�ðøċÖþć 

        �)ǰǰÙèąĄǰǰĒêŠÜêĆĚÜĂćÝćø÷ŤìĊęðøċÖþćĀøČĂĂćÝćø÷ŤðøąÝĞćßĆĚîìčÖßĆĚîðŘ 

        �)ǰǰĂćÝćø÷ŤìčÖÙîÝĆéìĞćêćøćÜÖćøìĞćÜćîóøšĂöÖĞćĀîéđüúćüŠćÜđóČęĂĔĀšîĆÖýċÖþć

ÿćöćøëđ×šćóïĕéšêćöđüúćìĊęĕéšÖĞćĀîéĕüš 

      3�2.2  ÖćøĂčìíøèŤ×ĂÜîĆÖýċÖþćǰ 

ǰǰǰǰǰǰǰǰîĆÖýċÖþćÿćöćøë÷ČęîÙĞćøšĂÜĕéšēé÷êøÜêŠĂÙèïéĊĒúąĂíĉÖćøïéĊöĀćüĉì÷ćúĆ÷ĒöŠēÝš 

ǰǰǰǰǰǰ3.3.3 ĀúĆÖÿĎêøĄǰöĊÖćøðøąßčöđóČęĂüćÜÖúĕÖÖćøÝĆéÖćø×šĂøšĂÜđøĊ÷Ü×ĂÜîĆÖýċÖþćǰēé÷üćÜĒñî

ĒúąðøĆïðøčÜñŠćîÖćøÝĆéìĞćĒñîüÜÝøÙüïÙčöÙčèõćóǰ(PDCA)  

3.3  ñúìĊęđÖĉéÖĆïîĆÖýċÖþć 

ǰǰǰǰǰǰ3.3.1  ĀúĆÖÿĎêøĄǰöĊÖćøêĉéêćöĂĆêøćÖćøÙÜĂ÷ĎŠ×ĂÜîĆÖýċÖþćǰĂĆêøćÖćøÿĞćđøĘÝÖćøýċÖþćǰñŠćî

øąïïÖú×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøĒúąÖøøöÖćøðøąÝĞćÙèąĄǰ 

ǰǰǰǰǰǰ3.3.2  ĀúĆÖÿĎêøĄǰöĊøąïïðøąđöĉîĒúąêĉéêćöÙüćöóċÜóĂĔÝĒúąðŦâĀć×ĂÜîĆÖýċÖþćñŠćî

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰĂćÝćø÷ŤìĊęðøċÖþć ĒúąÖúŠĂÜøĆï×šĂøšĂÜđøĊ÷îĒúąÙüćö

ÙĉéđĀĘî×ĂÜîĆÖýċÖþćǰ 

4�ǰǰÙèćÝćø÷Ť 

4.�ǰÖćøøĆïĂćÝćø÷ŤĔĀöŠ 

4.�.�  ÖĞćĀîéÙčèÿöïĆêĉ 

�
ǰǰÙčèÿöïĆêĉìĆęüĕðđðŨîĕðêćöøąđïĊ÷ï×ĂÜöĀćüĉì÷ćúĆ÷ĒúąðøąÖćýÙèąÖøøöÖćø

ïøĉĀćøÜćîïčÙÙú×ĂÜöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰđøČęĂÜǰÖćøïøøÝčĒúąĒêŠÜêĆĚÜïčÙÙúđðŨî

óîĆÖÜćîöĀćüĉì÷ćúĆ÷ǰó�ý�ǰ���� 

�
ǰǰÙčèÿöïĆêĉ×ĂÜñĎšÿöĆÙø 

�ǰǰÿĞćđøĘÝÖćøýċÖþćøąéĆïðøĉââćđĂÖÿć×ćüĉßćìĊęđÖĊę÷ü×šĂÜÖĆïüĉýüÖøøöĂćĀćøǰĀøČĂ

ÿć×ćüĉßćìĊęđÖĊę÷ü×šĂÜìćÜéšćîüĉýüÖøøöĂćĀćøǰĒúąêšĂÜöĊñúÜćîìćÜüĉßćÖćøĀøČĂ

ñúÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜìćÜéšćîüĉýüÖøøöĂćĀćø 

�ǰǰöĊñúÿĂïõćþćĂĆÜÖùþĕéšêćöđÖèæŤìĊęÖĞćĀîéĕüšĔîðøąÖćýöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰ

đøČęĂÜǰđÖèæŤÖćøÿĂïñŠćîÙüćöøĎšõćþćêŠćÜðøąđìýǰÿĞćĀøĆïñĎšđ×šćýċÖþćøąéĆï

ðøĉââćđĂÖ 
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4.�.�ǰǰÖćøÙĆéđúČĂÖǰǰ 

ēé÷ÖćøÿĂï×šĂđ×Ċ÷îǰǰÿĂïÿĆöõćþèŤǰǰĒúąìéÿĂïÙüćöÿćöćøëĔîÖćøÿĂîēé÷

ÙèąÖøøöÖćøìĊęÙèïéĊÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰĒêŠÜêĆĚÜ 

4.�.�ǰǰđÿîĂĒêŠÜêĆĚÜĒúąðøąđöĉîÖćøðäĉïĆêĉÜćîêćöøąđïĊ÷ï×ĂÜöĀćüĉì÷ćúĆ÷ 

4.2ǰÖćøöĊÿŠüîøŠüö×ĂÜÙèćÝćø÷ŤĔîÖćøüćÜĒñîǰÖćøêĉéêćöĒúąìïìüîĀúĆÖÿĎêøǰ 

4.2.1  ÝĆéðøąßčöÙèćÝćø÷ŤĔîÿć×ćüĉßćüĉýüÖøøöĂćĀćøðŘúąǰ�ǰÙøĆĚÜǰđóČęĂêĉéêćöñúÖćø

éĞćđîĉîÜćîêćöĒñîðøąÝĞćðŘ×ĂÜÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

4.2.2  ĒêŠÜêĆĚÜÙèąÖøøöÖćøðøĆïðøčÜĀúĆÖÿĎêøǰđóČęĂìĞćĀîšćìĊęìïìüîÖćøïøĉĀćøĀúĆÖÿĎêøìčÖÿĉĚî

ðŘÖćøýċÖþćǰđóČęĂîĞćĕðÿĎŠÖćøðøĆïðøčÜĀúĆÖÿĎêø 

4.2.3 ÿĞćøüÝÙüćöêšĂÜÖćøÝćÖñĎšìĊęđÖĊę÷ü×šĂÜđóČęĂđðŨî×šĂöĎúĔîÖćøðøĆïðøčÜĀúĆÖÿĎêøĔîÙøĆĚÜêŠĂĕð 

 4.�  ÙèćÝćø÷ŤìĊęÿĂîïćÜđüúćĒúąÙèćÝćø÷Ťóĉđýþǰ 

4.�.�ǰ ÙèąĄǰöĊÖćøđßĉâñĎšìøÜÙčèüčçĉõć÷îĂÖöćøŠüöÿĂîĔîïćÜøć÷üĉßćǰǰĒúąïćÜĀĆü×šĂìĊę

êšĂÜÖćøÙüćöđßĊę÷üßćâđÞóćąĀøČĂðøąÿïÖćøèŤÝøĉÜ 

4.�.�ǰ öĊÖćøóĉÝćøèćÖúĆęîÖøĂÜ×ĂÜÙèąÖøøöÖćøïøĉĀćøĀúĆÖÿĎêøǰĒúąêšĂÜđÿîĂðøąüĆêĉĒúą

ñúÜćîìĊęêøÜÖĆïĀĆü×šĂüĉßćìĊęÝąĔĀšÿĂî 

4.���ǰ ÖćøÝĆéÝšćÜĂćÝćø÷ŤóĉđýþǰêšĂÜöĊÖćøüćÜĒñîúŠüÜĀîšćđðŨîøć÷õćÙÖćøýċÖþćđðŨîĂ÷ŠćÜ

îšĂ÷ 

4.�.�ǰ ÝĆéĔĀšöĊÖćøðøąđöĉîÖćøÿĂî×ĂÜĂćÝćø÷ŤóĉđýþìčÖÙøĆĚÜìĊęöĊÖćøÿĂî 

5.ǰǰĀúĆÖÿĎêøǰÖćøđøĊ÷îÖćøÿĂîǰÖćøðøąđöĉîñĎšđøĊ÷î 

 5.1  ÖćøïøĉĀćøĀúĆÖÿĎêø 

       5.1.1  ÝĆéêĆĚÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰǰǰđóČęĂĔĀšÖćøïøĉĀćøĀúĆÖÿĎêøđðŨîĕðêćöðøĆßâćĒúą

üĆêëčðøąÿÜÙŤ×ĂÜĀúĆÖÿĎêøēé÷ĔĀšĒêŠúąüĉßćöĊÖćøÿĂîðøąÿćîÖĆîöĊÖćøéĞćđîĉîÖĉÝÖøøöêćöøąïïðøąÖĆî

ÙčèõćóÖćøýċÖþćêćöìĊęöĀćüĉì÷ćúĆ÷ÖĞćĀîéǰêúĂéÝîÝĆéÖćøýċÖþćĔĀšÙøïüÜÝø 

       5.1.2  ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰǰöĊĀîšćìĊęĒîąîĞćĒúąÝĆéêćøćÜÿĂîđóČęĂðøĆïÙüćöøĎšüĉßć

óČĚîåćîìĊęĒêÖêŠćÜÖĆî×ĂÜîĆÖýċÖþćĒêŠúąÙîĔĀšÿćöćøëøŠüöđøĊ÷îĒúąüĉÝĆ÷ĔîøąéĆïÿĎÜ×ċĚîĒïïÿć÷üĉßćÖćø

êŠĂĕðĕéš 

       5.1.3  ÙèćÝćø÷ŤñĎšÿĂîĒêŠúąüĉßćêšĂÜøĆïñĉéßĂïēÙøÜøŠćÜđîČĚĂĀćüĉßćǰǰ	Course Outline
ǰǰìĊę

ÿĂéÙúšĂÜÖĆïĒîüǰöÙĂ��ǰøć÷úąđĂĊ÷éøć÷üĉßćǰǰêúĂéÝîøć÷úąđĂĊ÷éĔîõćÙðäĉïĆêĉēé÷ÖĞćĀîéøą÷ąđüúćĔî

ÖćøÿĂîǰǰĒêŠúąïìĕüšĂ÷ŠćÜßĆéđÝîĒúšüđÿîĂĕéšǰǰĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøîĞćöćóĉÝćøèćĒúąðøċÖþć

øŠüöÖĆîđóČęĂĔĀšÖćøđøĊ÷îÖćøÿĂîÿĂéÙúšĂÜÖĆïðøĆßâćĒúąüĆêëčðøąÿÜÙŤ×ĂÜĀúĆÖÿĎêø 

       5.1.4  ÖćøđøĊ÷îÖćøÿĂîÝąđîšîõćÙìùþãĊìĊęöĊÙüćöÿĂéÙúšĂÜÖĆïõćÙðäĉïĆêĉĒúąÖćøÙšîÙüšć

øŠüöÖĆïîĞćđÿîĂñúÜćîēé÷îĆÖýċÖþćǰǰđóČęĂđÿøĉöìĆÖþąĒúąðøąÿïÖćøèŤÖćøđøĊ÷îøĎšǰǰ 



öÙĂ��  100 

       5.1.5  ÖćøðøąđöĉîñúÙčèõćóÖćøÿĂî×ĂÜĂćÝćø÷ŤñĎšÿĂîǰǰÝąüĆéÝćÖÖćøðøąđöĉîēé÷

îĆÖýċÖþćñĎšđøĊ÷îĒúąÙèąÖøøöÖćøüĉßćÖćøìĊęêĉéêćöñúĒúąĔĀšÙĞćĒîąîĞćǰÝĆéĔĀšöĊÖćøðøąßčöđóČęĂóĉÝćøèćñú

×ĂÜÖćøðøąđöĉîĒÖŠĂćÝćø÷ŤñĎšÿĂîĒúąĂćÝćø÷ŤñĎšøŠüöÿĂîüĉßćîĆĚîǰė 

       5.1.6  ĒêŠÜêĆĚÜÙèąÖøøöÖćøðøĆïðøčÜĀúĆÖÿĎêøǰǰìĊęöĊÙčèÿöïĆêĉêćöđÖèæŤǰÿÖĂ�ǰǰđóČęĂÝĆéĔĀšöĊ

ÖćøðøąđöĉîđóČęĂÖćøðøĆïðøčÜĒúąóĆçîćĀúĆÖÿĎêøìčÖǰǰ�  ðŘ 

5.1.7  ÖĞćĀîéĔĀšĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰÙüïÙčöÙčèõćóĀúĆÖÿĎêøéšü÷ÖćøÝĆéìĞćĒñî

üÜÝøÖćøÙüïÙčöÙčèõćóǰ	PDCA
ǰìčÖðŘÖćøýċÖþćǰēé÷ĔßšñúÖćøðøąđöĉîÝćÖñĎšđøĊ÷î×ĂÜîĆÖýċÖþćðŦÝÝčïĆîǰ

Ēúą�ĀøČĂñúÖćøðøąđöĉîēÙøÜÖćøìĊęđÖĊę÷üÖĆïîĆÖýċÖþćǰđóČęĂĔĀšđÖĉéÖćøðøĆïðøčÜǰóĆçîćĀúĆÖÿĎêøǰĒúąñĎšđøĊ÷î

Ă÷ŠćÜêŠĂđîČęĂÜ 

5.2  ÖćøüćÜøąïïñĎšÿĂîĒúąÖøąïüîÖćøÝĆéÖćøđøĊ÷îÖćøÿĂî 

       5.2.1  öĊÖćøÝĆéðøąßčöđóČęĂÖćøïøĉĀćøĀúĆÖÿĎêøĒúąüćÜĒñîÖćøóĆçîćĀúĆÖÿĎêøÝćÖÖćø

ðøąđöĉîđóČęĂĔĀšĀúĆÖÿĎêøöĊÙčèõćóêćöđÖèæŤĂ÷ŠćÜîšĂ÷ðŘÖćøýċÖþćúąÿĂÜÙøĆĚÜ 

       5.2.2  ÝĆéðøąßčöøŠüöÖĆîøąĀüŠćÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøĒúąĂćÝćø÷ŤñĎšÿĂîìčÖøć÷üĉßćĔî

ĀúĆÖÿĎêøĂ÷ŠćÜîšĂ÷ǰõćÙÖćøýċÖþćúąǰ1 ÙøĆĚÜǰđóČęĂ 

�ǰǰĒïŠÜõćøąÜćîÿĂîǰÝćÖõćøą×ĆĚîêęĞćǰ	9 ßĆęüēöÜ/ÿĆðéćĀŤ
ǰĒúąÖĞćĀîéĂćÝćø÷ŤñĎšÿĂî

êćöÙüćöđßĊę÷üßćâĒúąðøąÿïÖćøèŤĔîÖćøÿĂî 

�ǰǰüćÜĒñîÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰÖćøðøąđöĉîñú 

�ǰǰÖĞćÖĆïêĉéêćöĒúąêøüÝÿĂïÖćøÝĆéìĞćǰöÙĂ.3 ĒúąǰöÙĂ�4 ìčÖõćÙÖćøýċÖþćǰēé÷ÿŠÜ

ĕöŠđÖĉîÿĆðéćĀŤĒøÖ×ĂÜÖćøđðŗéõćÙÖćøýċÖþćĔĀšÙøïìčÖøć÷üĉßćǰĂĊÖìĆĚÜÖĞćÖĆïøć÷üĉßć

ìĊęöĊÖćøïĎøèćÖćøÖĆïÖćøüĉÝĆ÷ǰÖćøïøĉÖćøüĉßćÖćøìćÜÿĆÜÙöĒúąÖćøìĞćîčïĞćøčÜýćÿîć

ĒúąüĆçîíøøö 

�ǰǰÖćøĔĀšÙüćöđĀĘîßĂïÖćøðøąđöĉîñúÖćøđøĊ÷îÖćøÿĂî 

�ǰǰøüïøüï×šĂöĎúñúÖćøéĞćđîĉîÜćîĀúĆÖÿĎêøđóČęĂîĞćĕðĔßšĔîÖćøðøĆïðøčÜĀúĆÖÿĎêøǰĒúą

ĀćĒîüìćÜđóČęĂĔĀšĀúĆÖÿĎêøïøøúčđðŜćĀöć÷ 

5.3  ÖćøðøąđöĉîñĎšđøĊ÷î 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰÝąéĞćđîĉîÖćøÝĆéìĞćøć÷Üćî

ñúÖćøéĞćđîĉîÜćî×ĂÜøć÷üĉßćĒúąøć÷ÜćîñúÖćøéĞćđîĉîÖćø×ĂÜðøąÿïÖćøèŤõćÙÿîćöǰêćöĒïïǰöÙĂ�5 

ĒúąǰöÙĂ�6ǰõć÷Ĕîǰ30 üĆîǰĀúĆÜüĆîðŗéõćÙÖćøýċÖþćǰìčÖõćÙÖćøýċÖþćǰēé÷ìĞćÖćøÝĆéÿŠÜĀúĆÜÖćøÿŠÜñúÖćø

đøĊ÷îĒêŠúąõćÙÖćøýċÖþćĔĀšÙøïìčÖøć÷üĉßćǰĒúąĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøìĞćĀîšćìĊęøĆïñĉéßĂïÙüïÙčöǰ

êøüÝÿĂïñúÖćøéĞćđîĉîÖćøđøĊ÷îÖćøÿĂîǰđöČęĂÿĉĚîÿčéÖćøđøĊ÷îÖćøÿĂîĔîĒêŠúąõćÙÖćøýċÖþćǰĒúą

éĞćđîĉîÖćøÿŠÜĔĀšÙèąĄǰđóČęĂĔĀšÙèąêøüÝÿĂïÙüćöëĎÖêšĂÜ×ĂÜÖćøêĆéđÖøéêćöđÖèæŤ×ĂÜÙèąĄǰĒúąĔĀš

ÙèąĄǰéĞćđîĉîÖćøÿŠÜêŠĂĕð÷ĆÜöĀćüĉì÷ćúĆ÷ǰ 
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6.ǰǰÿĉęÜÿîĆïÿîčîÖćøđøĊ÷îøĎš 

6.�  ÖćøïøĉĀćøÜïðøąöćè 

ÝĆéÿøøÜïðøąöćèđóČęĂÝĆéĀćìøĆó÷ćÖøÖćøđøĊ÷îÖćøÿĂîĔĀšĕéšêćöđÖèæŤöćêøåćîÿćÖúĒúą

đÖèæŤĂÜÙŤÖøüĉßćßĊóĔĀšÿĂéÙúšĂÜÖĆïøć÷ĕéšĒúąÙŠćĔßšÝŠć÷ìĊęÝąđÖĉé×ċĚî   

6.�  ìøĆó÷ćÖøÖćøđøĊ÷îÖćøÿĂîìĊęöĊĂ÷ĎŠđéĉö 

ĂćÙćøìĊęĔßšÿĞćĀøĆïđðŨîÿëćîìĊęÿĂîÝąĔßšìøĆó÷ćÖøøŠüöÖĆîĀúć÷ÙèąðøąÖĂïǰ��ǰĂćÙćøǰ

éĆÜêŠĂĕðîĊĚǰĂćÙćøđøĊ÷îÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰĂćÙćøđøĊ÷îÙèąđýøþåýćÿêøŤǰĂćÙćøđøĊ÷î

ÙèąïøĉĀćøíčøÖĉÝǰĂćÙćøđøĊ÷îÙèąýĉúðýćÿêøŤǰĂćÙćøđøĊ÷îÙèąüĉì÷ćýćÿêøŤǰĂćÙćøđøĊ÷îÙèąÿĆêüýćÿêøŤǰǰ

ĂćÙćøđøĊ÷îÙèąñúĉêÖøøöÖćøđÖþêøǰĂćÙćøđøĊ÷îÙèąđìÙēîēú÷ĊÖćøðøąöÜĒúąìøĆó÷ćÖøìćÜîĚĞćǰĂćÙćø

đøĊ÷îÙèąóĆçîćÖćøìŠĂÜđìĊę÷üǰĒúąǰĂćÙćøđøĊ÷îüĉì÷ćúĆ÷ïøĉĀćøýćÿêøŤǰðøąÖĂïéšü÷ìĆĚÜĀšĂÜđøĊ÷î×îćéđúĘÖǰ

ĀšĂÜđøĊ÷î×îćéĔĀâŠǰĀšĂÜðäĉïĆêĉÖćøǰĀšĂÜðøąßčöǰîĂÖÝćÖîĊĚ÷ĆÜöĊĂćÙćøðäĉïĆêĉÖćøüĉýüÖøøöàċęÜöĊ

ĀšĂÜðäĉïĆêĉÖćøìćÜéšćîđÙøČęĂÜöČĂÖúêŠćÜǰėǰēé÷ìøĆó÷ćÖøìĆĚÜĀöéđóĊ÷ÜóĂÿĞćĀøĆïÖćøđøĊ÷îÖćøÿĂîøąéĆï

ðøĉââćēìĒúąðøĉââćđĂÖĔîÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

ÿĞćîĆÖĀĂÿöčéǰöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰöĊìøĆó÷ćÖøìĊęđÖĊę÷ü×šĂÜÖĆïÿć×ćüĉýüÖøøöĂćĀćøìčÖðøąđõì

ðøąÖĂïéšü÷ǰĀîĆÜÿČĂǰüĉì÷ćîĉóîíŤǰüćøÿćøǰĒúąĀîĆÜÿČĂóĉöóŤǰÝčúÿćøǰÖùêõćÙǰēÿêìĆýîüĆÿéčǰĒúąåćî×šĂöĎú

ÿĞćđøĘÝøĎðǰCD-ROM, CD-ROM MULTIMEDIA ēé÷ìøĆó÷ćÖøéĆÜÖúŠćü×šćÜêšîöĊÝĞćîüîéĆÜîĊĚ 

ÝĞćîüîĀîĆÜÿČĂǰèǰüĆîìĊęǰǰ�ǰǰÖčöõćóĆîíŤǰǰó�ý�ǰ���� 

Āöüé ÙĞćĂíĉïć÷Āöüé õćþćĕì÷ǰ	đúŠö
 õćþćĂĆÜÖùþ	đúŠö
 øüö 

��� đïĘéđêúĘé 12,398 2,248 14,646 

��� ðøĆßâć 3,190  329  3,519 

��� ýćÿîć 4,329 359 4,688 

��� ÿĆÜÙöýćÿêøŤ 48,571 7,361 55,932 

��� õćþćýćÿêøŤ 4,492 1,702 6,194 

��� üĉì÷ćýćÿêøŤǰ	ïøĉÿčìíĉĝ
 17,640 7,960 25,600 

��� üĉì÷ćýćÿêøŤðøą÷čÖêŤ 48,608 14,779 63,387 

��� ýĉúðüĆçîíøøöǰõćþć 4,393 1,167 5,560 

��� üøøèÖøøöǰüøøèÙéĊ 2,674 579 3,253 

��� ðøąüĆêĉýćÿêøŤ 7,309 966 8,275 

 øüö 153,604 37,450 191,054 

 

 



öÙĂ��  102 

ÿČęĂēÿêìĆýîüĆÿéčǰèǰüĆîìĊęǰǰ�ǰǰÖčöõćóĆîíŤǰǰó�ý�ǰ���� 

øć÷Öćø ÝĞćîüî 

CD/DVD đÖþêø 257 

CD/DVD ÿćøÙéĊ 1,043 

CD/DVD ïìđøĊ÷îõćþć 226 

CD/DVD àĊéĊøĂöìĆęüĕð 1,274 

CD/DVD ïĆîđìĉÜ 2,501 

øüö 5,301  

 

ïìÙüćöǰüćøÿćøǰĒúąåćî×šĂöĎú 

ĀĆü×šĂ ÝĞćîüî ßîĉé 

ïìÙüćöüćøÿćø 139,717 ïìÙüćö 

üćøÿćøõćþćĕì÷ ��� åćî×šĂöĎú 

üćøÿćøõćþćêŠćÜðøąđìý ��� åćî×šĂöĎú 

åćî×šĂöĎúĂĂîĕúîŤ �� åćî×šĂöĎú 

åćî×šĂöĎúĂĉđúĘÖìøĂîĉÖÿŤǰ	E-book, E-clipping, E-journal) �� åćî×šĂöĎú 

Single Search 1  

üćøÿćøĂĉđúĘÖìøĂîĉÖÿŤ �� øć÷ßČęĂ 

 

îĂÖÝćÖîĊĚ÷ĆÜöĊĀšĂÜÿöčé×ĂÜĒêŠúąÙèąĔîöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰǰĒúąĀšĂÜÿöčé×ĂÜĀîŠü÷ÜćîĂČęîǰėǰĔî

ÝĆÜĀüĆéđßĊ÷ÜĔĀöŠǰđßŠîǰǰöĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠǰǰöĀćüĉì÷ćúĆ÷øćßõĆäđßĊ÷ÜĔĀöŠǰǰöĀćüĉì÷ćúĆ÷đìÙēîēú÷Ċøćß

öÜÙúúšćîîćǰõćÙóć÷ĆóǰđßĊ÷ÜĔĀöŠǰǰöĀćüĉì÷ćúĆ÷óć÷ĆóǰđðŨîêšî  Ēúą÷ĆÜöĊÖćøêĉéêŠĂÿČęĂÿćøĒïïđßČęĂöē÷Ü

đÙøČĂ×Šć÷Ĕîåćî×šĂöĎúǰJournal Link Ēúąüĉì÷ćîĉóîíŤ�ÜćîüĉÝĆ÷ĂĂîĕúîŤǰêúĂéÝîÿĀïøøèćîčÖøö 
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6.�  ÖćøÝĆéĀćìøĆó÷ćÖøÖćøđøĊ÷îÖćøÿĂîđóĉęöđêĉö 

1) ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰöĊÖćøÝĆéÿøøÜïðøąöćèðøąÝĞćðŘĔîÖćøÝĆéĀć

ìøĆó÷ćÖøÖćøđøĊ÷îÖćøÿĂîǰǰêĞćøćǰÿČęĂĂčðÖøèŤĔîĀšĂÜðäĉïĆêĉÖćøĔĀšìĆîÿöĆ÷ 

2) ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰÝĆéðøąßčöđóČęĂĔĀšÙèćÝćø÷ŤøŠüöÖĆîüćÜĒñîĔîÖćø

đÿîĂÜïðøąöćèÙøčõĆèæŤǰĒúąĂčðÖøèŤÖćøđøĊ÷îÖćøÿĂî 

6.� ǰÖćøðøąđöĉîÙüćöđóĊ÷ÜóĂ×ĂÜìøĆó÷ćÖøǰ 

�
ǰÿĞćøüÝÙüćöêšĂÜÖćøìøĆó÷ćÖøÖćøđøĊ÷îÖćøÿĂîđðŨîðøąÝĞćìčÖðŘÝćÖñĎšÿĂîĒúąñĎšđøĊ÷îēé÷

üĉíĊĒÝÖĒïïÿĂïëćö 

�
ǰðøąđöĉîÙüćöđóĊ÷ÜóĂÝćÖÙüćöêšĂÜÖćøĔßš×ĂÜĂćÝćø÷ŤĒúąñĎšđøĊ÷îìčÖøć÷üĉßć 
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�� êĆüïŠÜßĊĚñúÖćøéĞćđîĉîÜćîǰ(Key Performance Indicators) 

 7.1 ĀúĆÖÿĎêøĒïïǰ���ǰĒúąǰ��� 

êĆüïŠÜßĊĚñúÖćøéĞćđîĉîÜćî ðŘÖćøýċÖþćǰ 

ðŘìĊę

� 

ðŘìĊę

� 

ðŘìĊę

� 

ðŘìĊę

4 

1. ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøĂ÷ŠćÜîšĂ÷øšĂ÷úąǰ��ǰöĊÿŠüîøŠüöĔîÖćøðøąßčöđóČęĂ

üćÜĒñîǰêĉéêćöǰĒúąìïìüîÖćøéĞćđîĉîÜćî×ĂÜĀúĆÖÿĎêø 

 

9 

 

9 

 

9 

 

9 

��ǰöĊøć÷úąđĂĊ÷é×ĂÜĀúĆÖÿĎêøêćöĒïïǰöÙĂ��ǰìĊęÿĂéÙúšĂÜÖĆïÖøĂïöćêøåćî

ÙčèüčçĉĒĀŠÜßćêĉǰĀøČĂöćêøåćîÙčèüčçĉÿć×ć�ÿć×ćüĉßć 

 

9 

 

9 

 

9 

 

9 

��ǰöĊøć÷úąđĂĊ÷é×ĂÜøć÷üĉßćǰĒúąøć÷úąđĂĊ÷é×ĂÜðøąÿïÖćøèŤõćÙÿîćöǰêćö

ĒïïǰöÙĂ��ǰĒúąǰöÙĂ��ǰĂ÷ŠćÜîšĂ÷ÖŠĂîÖćøđðŗéÿĂîĔîĒêŠúąõćÙÖćøýċÖþćĔĀšÙøï

ìčÖøć÷üĉßć 

 

9 

 

9 

 

9 

 

9 

��ǰÝĆéìĞćøć÷ÜćîñúÖćøéĞćđîĉîÖćø×ĂÜøć÷üĉßćǰĒúąøć÷ÜćîñúÖćøéĞćđîĉîÖćø×ĂÜ

ðøąÿïÖćøèŤõćÙÿîćöǰ	ëšćöĊ
ǰêćöĒïïǰöÙĂ��ǰĒúąǰöÙĂ��ǰõć÷Ĕîǰ��ǰüĆîǰĀúĆÜ

ÿĉĚîÿčéõćÙÖćøýċÖþćìĊęđðŗéÿĂîĔĀšÙøïìčÖøć÷üĉßć 

 

 

9 

 

 

9 

 

 

9 

 

 

9 

��ǰÝĆéìĞćøć÷ÜćîñúÖćøéĞćđîĉîÖćø×ĂÜĀúĆÖÿĎêøêćöĒïïǰöÙĂ��ǰõć÷Ĕîǰ��ǰüĆîǰ

ĀúĆÜÿĉĚîÿčéðŘÖćøýċÖþć 

 

9 

 

9 

 

9 

 

9 

��ǰöĊÖćøìüîÿĂïñúÿĆöùìíĉĝ×ĂÜîĆÖýċÖþćêćööćêøåćîñúÖćøđøĊ÷îøĎšìĊęÖĞćĀîéĔîǰ

öÙĂ��ǰĒúąǰöÙĂ��ǰĂ÷ŠćÜîšĂ÷øšĂ÷úąǰ��ǰ×ĂÜøć÷üĉßćìĊęđðŗéÿĂîĔîĒêŠúąðŘ

ÖćøýċÖþć 

 

9 

 

9 

 

9 

 

9 

��ǰöĊÖćøóĆçîć�ðøĆïðøčÜÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰÖú÷čìíŤÖćøÿĂîĀøČĂÖćø

ðøąđöĉîñúÖćøđøĊ÷îøĎšǰÝćÖñúÖćøðøąđöĉîÖćøéĞćđîĉîÜćîìĊęøć÷ÜćîĔîǰöÙĂ��ǰðŘìĊę

Ēúšü 

  

9 

 

9 

 

9 

��ǰĂćÝćø÷ŤĔĀöŠìčÖÙîĕéšøĆïÖćøðåöîĉđìýĀøČĂÙĞćĒîąîĞćéšćîÖćøÝĆéÖćøđøĊ÷îÖćø

ÿĂî  

9 9 9 9 

��ǰĂćÝćø÷ŤðøąÝĞćìčÖÙîĕéšøĆïÖćøóĆçîćìćÜüĉßćÖćøǰĒúą�ĀøČĂüĉßćßĊóĂ÷ŠćÜîšĂ÷ðŘ

úąĀîċęÜÙøĆĚÜ 

 

9 

 

9 

 

9 

 

9 

���ǰÝĞćîüîïčÙúćÖøÿîĆïÿîčîÖćøđøĊ÷îÖćøÿĂîǰĕéšøĆïÖćøóĆçîćüĉßćÖćøĒúą�ĀøČĂ

üĉßćßĊóǰĕöŠîšĂ÷ÖüŠćøšĂ÷úąǰ��ǰêŠĂðŘ 

 

9 

 

9 

 

9 

 

9 

���ǰøąéĆïÙüćöóċÜóĂĔÝ×ĂÜîĆÖýċÖþćðŘÿčéìšć÷�ïĆèæĉêĔĀöŠìĊęöĊêŠĂÙčèõćóĀúĆÖÿĎêø

đÞúĊę÷ǰĕöŠîšĂ÷ÖüŠćǰ����ǰÝćÖÙąĒîîđêĘöǰ��� 

   

9 

 

9 
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êĆüïŠÜßĊĚñúÖćøéĞćđîĉîÜćî ðŘÖćøýċÖþćǰ 

ðŘìĊę

� 

ðŘìĊę

� 

ðŘìĊę

� 

ðŘìĊę

4 

���ǰøąéĆïÙüćöóċÜóĂĔÝ×ĂÜñĎšĔßšïĆèæĉêìĊęöĊêŠĂïĆèæĉêĔĀöŠǰđÞúĊę÷ĕöŠîšĂ÷ÖüŠćǰ����ǰ

ÝćÖÙąĒîîđêĘöǰ��� 

   

 

 

9 

øüöêĆüïŠÜßĊĚïĆÜÙĆïìĊęêšĂÜéĞćđîĉîÖćøǰ	×šĂ���
ǰĔîĒêŠúąðŘ � 5 5 5 

øüöêĆüïŠÜßĊĚĔîĒêŠúąðŘ 9 1� 1� 12 
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7.2 ĀúĆÖÿĎêøĒïïǰ���ǰĒúąǰ��� 

êĆüïŠÜßĊĚñúÖćøéĞćđîĉîÜćî ðŘÖćøýċÖþć 
ðŘìĊęǰ

� 
ðŘìĊęǰ

� 
ðŘìĊęǰ

� 
ðŘìĊęǰ

� 
ðŘìĊęǰ

� 
ðŘìĊęǰ

6 

1. ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøĂ÷ŠćÜîšĂ÷øšĂ÷úąǰ��ǰöĊÿŠüîøŠüöĔîÖćø

ðøąßčöđóČęĂüćÜĒñîǰêĉéêćöǰĒúąìïìüîÖćøéĞćđîĉîÜćî×ĂÜĀúĆÖÿĎêø 

 

9 

 

9 

 

9 

 

9 

 

9 

 

9 

��ǰöĊøć÷úąđĂĊ÷é×ĂÜĀúĆÖÿĎêøêćöĒïïǰöÙĂ��ǰìĊęÿĂéÙúšĂÜÖĆïÖøĂï

öćêøåćîÙčèüčçĉĒĀŠÜßćêĉǰĀøČĂöćêøåćîÙčèüčçĉÿć×ć�ÿć×ćüĉßć 

 

9 

 

9 

 

9 

 

9 

 

9 

 

9 

��ǰöĊøć÷úąđĂĊ÷é×ĂÜøć÷üĉßćǰĒúąøć÷úąđĂĊ÷é×ĂÜðøąÿïÖćøèŤ

õćÙÿîćöǰêćöĒïïǰöÙĂ��ǰĒúąǰöÙĂ��ǰĂ÷ŠćÜîšĂ÷ÖŠĂîÖćøđðŗéÿĂî

ĔîĒêŠúąõćÙÖćøýċÖþćĔĀšÙøïìčÖøć÷üĉßć 

 

9 

 

9 

 

9 

 

9 

 

9 

 

9 

��ǰÝĆéìĞćøć÷ÜćîñúÖćøéĞćđîĉîÖćø×ĂÜøć÷üĉßćǰĒúąøć÷ÜćîñúÖćø

éĞćđîĉîÖćø×ĂÜðøąÿïÖćøèŤõćÙÿîćöǰ	ëšćöĊ
ǰêćöĒïïǰöÙĂ��ǰĒúąǰ

öÙĂ��ǰõć÷Ĕîǰ��ǰüĆîǰĀúĆÜÿĉĚîÿčéõćÙÖćøýċÖþćìĊęđðŗéÿĂîĔĀšÙøïìčÖ

øć÷üĉßć 

 

9 

 

9 

 

9 

 

9 

 

9 

 

9 

��ǰÝĆéìĞćøć÷ÜćîñúÖćøéĞćđîĉîÖćø×ĂÜĀúĆÖÿĎêøêćöĒïïǰöÙĂ��ǰ

õć÷Ĕîǰ��ǰüĆîǰĀúĆÜÿĉĚîÿčéðŘÖćøýċÖþć 

 

9 

 

9 

 

9 

 

9 

 

9 

 

9 

��ǰöĊÖćøìüîÿĂïñúÿĆöùìíĉĝ×ĂÜîĆÖýċÖþćêćööćêøåćîñúÖćøđøĊ÷îøĎš

ìĊęÖĞćĀîéĔîǰöÙĂ��ǰĒúąǰöÙĂ��ǰĂ÷ŠćÜîšĂ÷øšĂ÷úąǰ��ǰ×ĂÜøć÷üĉßćìĊę

đðŗéÿĂîĔîĒêŠúąðŘÖćøýċÖþć 

 

9 

 

9 

 

9 

 

9 

 

9 

 

9 

��ǰöĊÖćøóĆçîć�ðøĆïðøčÜÖćøÝĆéÖćøđøĊ÷îÖćøÿĂîǰÖú÷čìíŤÖćøÿĂî

ĀøČĂÖćøðøąđöĉîñúÖćøđøĊ÷îøĎšǰÝćÖñúÖćøðøąđöĉîÖćøéĞćđîĉîÜćîìĊę

øć÷ÜćîĔîǰöÙĂ��ǰðŘìĊęĒúšü 

  

9 

 

9 

 

9 

 

9 

 

9 

��ǰĂćÝćø÷ŤĔĀöŠìčÖÙîĕéšøĆïÖćøðåöîĉđìýĀøČĂÙĞćĒîąîĞćéšćîÖćø

ÝĆéÖćøđøĊ÷îÖćøÿĂî  

 

9 

 

9 

 

9 

 

9 

 

9 

 

9 

��ǰĂćÝćø÷ŤðøąÝĞćìčÖÙîĕéšøĆïÖćøóĆçîćìćÜüĉßćÖćøǰĒúą�ĀøČĂ

üĉßćßĊóĂ÷ŠćÜîšĂ÷ðŘúąĀîċęÜÙøĆĚÜ 

 

9 

 

9 

 

9 

 

9 

 

9 

 

9 

���ǰÝĞćîüîïčÙúćÖøÿîĆïÿîčîÖćøđøĊ÷îÖćøÿĂîǰĕéšøĆïÖćøóĆçîć

üĉßćÖćøĒúą�ĀøČĂüĉßćßĊóǰĕöŠîšĂ÷ÖüŠćøšĂ÷úąǰ��ǰêŠĂðŘ 

 

9 

 

9 

 

9 

 

9 

 

9 

 

9 

���ǰøąéĆïÙüćöóċÜóĂĔÝ×ĂÜîĆÖýċÖþćðŘÿčéìšć÷�ïĆèæĉêĔĀöŠìĊęöĊêŠĂ

ÙčèõćóĀúĆÖÿĎêøđÞúĊę÷ǰĕöŠîšĂ÷ÖüŠćǰ����ǰÝćÖÙąĒîîđêĘöǰ��� 

     

9 

 

9 
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êĆüïŠÜßĊĚñúÖćøéĞćđîĉîÜćî ðŘÖćøýċÖþć 
ðŘìĊęǰ

� 
ðŘìĊęǰ

� 
ðŘìĊęǰ

� 
ðŘìĊęǰ

� 
ðŘìĊęǰ

� 
ðŘìĊęǰ

6 

���ǰøąéĆïÙüćöóċÜóĂĔÝ×ĂÜñĎšĔßšïĆèæĉêìĊęöĊêŠĂïĆèæĉêĔĀöŠǰđÞúĊę÷ĕöŠ

îšĂ÷ÖüŠćǰ����ǰÝćÖÙąĒîîđêĘöǰ��� 

   

 

   

9 

øüöêĆüïŠÜßĊĚïĆÜÙĆïìĊęêšĂÜéĞćđîĉîÖćøǰ	×šĂ���
ǰĔîĒêŠúąðŘ 5 5 5 5 5 5 

øüöêĆüïŠÜßĊĚĔîĒêŠúąðŘ � 10 10 10 11 12 
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ĀöüéìĊęǰǰ�ǰ ÖćøðøąđöĉîĒúąðøĆïðøčÜÖćøéĞćđîĉîÖćø×ĂÜĀúĆÖÿĎêø 

 

�.ǰǰÖćøðøąđöĉîðøąÿĉìíĉñú×ĂÜÖćøÿĂî 

 �.�ǰǰÖćøðøąđöĉîÖú÷čìíŤÖćøÿĂî 

1.1.1 ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰÝĆéĔĀšöĊÖćøðøąđöĉîøć÷üĉßćǰǰðøąđöĉîÖćøÿĂî

×ĂÜĂćÝćø÷ŤĔîĒêŠúąøć÷üĉßćǰǰēé÷ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøÝąđðŨîñĎšøüïøüöñúĒúąĀć

ÙŠćđÞúĊę÷ĔîÙąĒîîìĊęĕéš×ĂÜĂćÝćø÷ŤĒêŠúąìŠćîǰđóČęĂîĞćĕððøąđöĉîĒúąüćÜĒñîÖú÷čìíŤ

ÖćøÿĂîêŠĂĕð 

1.1.2 ÝĆéĔĀšöĊÖćøðøąđöĉîÖćøđøĊ÷îøĎš×ĂÜîĆÖýċÖþćÝćÖóùêĉÖøøöÖćøđøĊ÷îǰǰÖćøìĞćÖĉÝÖøøöǰǰ

ĒúąñúÖćøÿĂïĔîøć÷üĉßćêŠćÜǰėǰēé÷ĂćÝćø÷ŤðøąÝĞćøć÷üĉßćđðŨîñĎšðøąđöĉî 

 �.�  ÖćøðøąđöĉîìĆÖþą×ĂÜĂćÝćø÷ŤĔîÖćøĔßšĒñîÖú÷čìíŤÖćøÿĂî 

1.2.1 ÝĆéĔĀšöĊÖćøðøąđöĉîÖćøÿĂîēé÷îĆÖýċÖþćđðŨîñĎšðøąđöĉîǰǰàċęÜìĞćÖćøðøąđöĉîìčÖðúć÷

õćÙÖćøýċÖþćǰǰ 

1.2.2 ñúÖćøðøąđöĉîÖćøÿĂî×ĂÜĂćÝćø÷ŤÝćÖîĆÖýċÖþćÝąĒÝšÜêŠĂĂćÝćø÷ŤĒúąĀĆüĀîšćÖúčŠö

üĉßćđóČęĂðøĆïðøčÜêŠĂĕð 

1.2.3 ÖćøìéÿĂïÖćøđøĊ÷îøĎš×ĂÜîĆÖýċÖþćđóČęĂðøąđöĉîÖćøÿĂî×ĂÜĂćÝćø÷Ťǰǰēé÷éĎÝćÖñú

ÖćøđøĊ÷î×ĂÜîĆÖýċÖþćĔîĒêŠúąõćÙÖćøýċÖþć 

1.2.4 ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰøüïøüöñúÖćøðøąđöĉîìĊęđðŨîÙüćöêšĂÜÖćøĔî

ÖćøðøĆïðøčÜìĆÖþąÖćøÿĂîđóČęĂüćÜĒñîÖćøóĆçîćĔĀšÿĂéÙúšĂÜÖĆïÖú÷čìíŤĔîÖćøÿĂî

ĔĀšđĀöćąÿöÖĆïøć÷üĉßć 

�. ǰÖćøðøąđöĉîĀúĆÖÿĎêøĔîõćóøüö 

2.1 ēé÷îĆÖýċÖþćĒúąïĆèæĉêǰðøąđöĉîÝćÖîĆÖýċÖþćðŦÝÝčïĆîĒúąïĆèæĉêìĊęÝïêćöĀúĆÖÿĎêøǰǰēé÷Ĕßš

ĒïïÿĂïëćöîĆÖýċÖþćßĆĚîðŘÿčéìšć÷ĔîüĆîðŦÝÞĉöîĉđìýǰǰĒúąÖćøÝĆéìĞćđüĘïĕàêŤĔîÿŠüîõćüąÖćøöĊÜćîìĞć×ĂÜ

ïĆèæĉêøĆï×šĂöĎú÷šĂîÖúĆïÝćÖîĆÖýċÖþćĒúąñĎšìĊęđÖĊę÷ü×šĂÜ 

2.2 ēé÷ñĎšìøÜÙčèüčçĉǰĒúą�ĀøČĂǰñĎšðøąđöĉîõć÷îĂÖǰēé÷éĎÝćÖñúÖćøðøąđöĉîêîđĂÜ×ĂÜñĎšÿĂîĒúą

øć÷ÜćîñúÖćøéĞćđîĉîÖćøĀúĆÖÿĎêøǰǰêúĂéÝîñúÖćøðøąđöĉîÝćÖñĎšđøĊ÷îǰðøąÖĂïÖćøðøąđöĉî 

2.3 ēé÷îć÷ÝšćÜĒúą�ĀøČĂñĎšöĊÿŠüîĕéšÿŠüîđÿĊ÷ĂČęîǰėǰêĉéêćöïĆèæĉêĔĀöŠēé÷ÿĞćøüÝ×šĂöĎúÝćÖîć÷ÝšćÜǰǰ

ĀøČĂñĎšïĆÜÙĆïïĆâßćēé÷ĒïïÿĂïëćöĒúąÖćøÿĆöõćþèŤǰǰ 

2.4 ēé÷ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰēé÷ĔßšÖćøÝĆéìĞćĒñîüÜÝøÖćøÙüïÙčöÙčèõćóǰ	PDCA
 ēé÷éĎ

ñúðøąđöĉîÝćÖîĆÖýċÖþćðŦÝÝčïĆîñŠćîĒïïðøąđöĉîñĎšđøĊ÷îǰĒúą�ĀøČĂĒïïðøąđöĉîēÙøÜÖćøìĊęđÖĊę÷ü×šĂÜÖĆï

îĆÖýċÖþćõć÷ĔîĀúĆÖÿĎêø 
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�.  ÖćøðøąđöĉîñúÖćøéĞćđîĉîÜćîêćöøć÷úąđĂĊ÷éĀúĆÖÿĎêø 

ǰðøąđöĉîÙčèõćóÖćøýċÖþćðøąÝĞćðŘǰǰêćöêĆüïŠÜßĊĚĔîĀöüéìĊęǰ�ǰ×šĂ �ǰēé÷ÙèąÖøøöÖćøðøąđöĉî

Ùčèõćóõć÷Ĕî×ĂÜÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøìĊęĒêŠÜêĆĚÜēé÷ÙèïéĊ 

�. ǰÖćøìïìüîñúÖćøðøąđöĉîĒúąüćÜĒñîðøĆïðøčÜĀúĆÖÿĎêøǰĒúąĒñîÖú÷čìíŤÖćøÿĂî 

          �.�ǰǰĂćÝćø÷ŤðøąÝĞćüĉßćìïìüîñúÖćøðøąđöĉîðøąÿĉìíĉõćóéšćîÖćøÿĂîðøąÝĞćøć÷üĉßćìĊęøĆïñĉéßĂïǰ

ĒúąđöČęĂÿĉĚîõćÙÖćøýċÖþćǰǰêšĂÜÝĆéìĞćøć÷ÜćîñúÖćøéĞćđîĉîÖćøøć÷üĉßćǰǰđóČęĂđÿîĂÙèïéĊÙèąüĉýüÖøøöĒúą

ĂčêÿćĀÖøøöđÖþêøǰñŠćîĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

4.2 ǰĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøðøąđöĉîñúÖćøéĞćđîĉîÜćîÖćøđøĊ÷îÖćøÿĂîĒúąÖćøéĞćđîĉîēÙøÜÖćøǰ

đóČęĂüćÜĒñîðøĆïðøčÜĀúĆÖÿĎêøēé÷ĔßšüÜÝøÖćøÙüïÙčöÙčèõćóǰ	PDCA
 

 �.�ǰǰÙèąÖøøöÖćøðøąđöĉîĀúĆÖÿĎêøêĉéêćöñúÖćøéĞćđîĉîÜćîêćöêĆüïŠÜßĊĚĔîĀöüéìĊęǰ7ǰ×šĂǰ7ǰ 

ÝćÖÖćøðøąđöĉîÙčèõćóõć÷ĔîÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêø 

4.4 ǰÙèąÖøøöÖćøðøąđöĉîĀúĆÖÿĎêø×ĂÜÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰøüïøüöĒúąÝĆéìĞć

øć÷ÜćîÖćøðøąđöĉîñúǰĒúąđÿîĂðøąđéĘîìĊęÝĞćđðŨîĔîÖćøðøĆïðøčÜĀúĆÖÿĎêø 

4.5 ǰÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøÝĆéðøąßčöÿĆööîćđóČęĂÖćøðøĆïðøčÜĀúĆÖÿĎêøǰǰēé÷đßĉâ

ñĎšìøÜÙčèüčçĉĂŠćîĀúĆÖÿĎêøǰêúĂéÝîðøąđöĉîñúĒúąĔĀš×šĂđÿîĂĒîąĔîÖćøðøĆïðøčÜĀúĆÖÿĎêø 
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đĂÖÿćøĒîï 

 

đĂÖÿćøĒîïǰ1   êćøćÜđðøĊ÷ïđìĊ÷ïēÙøÜÿøšćÜĀúĆÖÿĎêøøąĀüŠćÜđÖèæŤöćêøåćîĀúĆÖÿĎêøøąéĆï

ïĆèæĉêýċÖþćǰó�ý�ǰ����ǰ×ĂÜÿĞćîĆÖÜćîÙèąÖøøöÖćøÖćøĂčéöýċÖþćǰ	ÿÖĂ�
ǰ 

ĀúĆÖÿĎêøđÖŠćĒúąĀúĆÖÿĎêøĔĀöŠ 

đĂÖÿćøĒîïǰ�ǰǰǰêćøćÜđðøĊ÷ïđìĊ÷ïøć÷úąđĂĊ÷éêćöēÙøÜÿøšćÜĀúĆÖÿĎêøđÖŠć�ĀúĆÖÿĎêøĔĀöŠ 

đĂÖÿćøĒîïǰ�ǰǰǰÿćøąÖćøðøĆïðøčÜĀúĆÖÿĎêø 

đĂÖÿćøĒîïǰ4   ðøąüĆêĉĒúąñúÜćî×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĒúąĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêø 

đĂÖÿćøĒîïǰ5 ǰǰðøąÖćýöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰđøČęĂÜǰĒêŠÜêĆĚÜÙèąÖøøöÖćøðøĆïðøčÜĀúĆÖÿĎêøǰĒúąǰǰǰǰǰǰ

øć÷ÜćîÖćøðøĆïðøčÜĀúĆÖÿĎêø 

đĂÖÿćøĒîïǰ6  ǰðøąÖćýöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰđøČęĂÜǰĒêŠÜêĆĚÜÙèąÖøøöÖćøüĉóćÖþŤĀúĆÖÿĎêøǰĒúąǰ                    

øć÷ÜćîÖćøüĉóćÖþŤĀúĆÖÿĎêø 

đĂÖÿćøĒîïǰ7  ǰ×šĂïĆÜÙĆïöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰüŠćéšü÷ÖćøýċÖþćøąéĆïïĆèæĉêýċÖþćǰó�ý�ǰ��60 

đĂÖÿćøĒîïǰ8ǰǰǰðøąÖćýöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰđøČęĂÜđÖèæŤÖćøÿĂïñŠćîÙüćöøĎšõćþćêŠćÜðøąđìý 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïñĎšđ×šćýċÖþćøąéĆïðøĉââćđĂÖ 

đĂÖÿćøĒîïǰ9ǰǰïĆîìċÖÙüćöêÖúÜǰ	Memorandum of Agreement) ĀúĆÖÿĎêøǰDual Doctoral 

Degree (Ph.D.) ProgramǰøąĀüŠćÜǰöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰĒúąǰUniversiti Putra 

Malaysia (UPM) 

đĂÖÿćøĒîïǰ10ǰǰđĂÖÿćøÙüćöøŠüööČĂĀúĆÖÿĎêøøąĀüŠćÜǰUniversiti Putra Malaysia (UPM) Ēúąǰ

öĀćüĉì÷ćúĆ÷ĒöŠēÝš    ǰ 
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đĂÖÿćøĒîïǰ� 

êćøćÜđðøĊ÷ïđìĊ÷ïēÙøÜÿøšćÜĀúĆÖÿĎêøøąĀüŠćÜđÖèæŤöćêøåćîĀúĆÖÿĎêøøąéĆïïĆèæĉêýċÖþć 

ó�ý�ǰ����ǰ×ĂÜÿĞćîĆÖÜćîÙèąÖøøöÖćøÖćøĂčéöýċÖþćǰ	ÿÖĂ�
ǰĀúĆÖÿĎêøđÖŠćĒúąĀúĆÖÿĎêøĔĀöŠ 
 

ēÙøÜÿøšćÜĀúĆÖÿĎêøõć÷ĀúĆÜÖćøðøĆïðøčÜǰđöČęĂđðøĊ÷ïđìĊ÷ïÖĆïēÙøÜÿøšćÜđéĉöǰĒúąđÖèæŤöćêøåćî

ĀúĆÖÿĎêøøąéĆïïĆèæĉêýċÖþćǰó�ý�2558 ×ĂÜÿĞćîĆÖÜćîÙèąÖøøöÖćøĂčéöýċÖþćǰ	ÿÖĂ�
ǰðøćÖäéĆÜîĊĚ 

 

 1. ĀúĆÖÿĎêøĒïïǰ1.1 

Āöüéüĉßć đÖèæŤÖøąìøüÜýċÖþćíĉÖćø 

	ĀîŠü÷Öĉê
 

ēÙøÜÿøšćÜđéĉö 

	ĀîŠü÷Öĉê
 

ēÙøÜÖćøÿøšćÜĔĀöŠ 

	ĀîŠü÷Öĉê
 

øć÷üĉßćìĊęĕöŠîĆïĀîŠü÷Öĉê � 	9
 	9
 

éčþãĊîĉóîíŤ ĕöŠîšĂ÷ÖüŠćǰ48 48 48 

ĀîŠü÷ÖĉêøüöĕöŠîšĂ÷ÖüŠć 48 48 48 

Āöć÷đĀêčǰ: ( ) đðŨîøć÷üĉßćìĊęĕöŠîĆïĀîŠü÷ÖĉêĒúąöĊÖćøðøąđöĉîñúǰS/U 

 

 2. ĀúĆÖÿĎêøĒïïǰ1.2 

Āöüéüĉßć đÖèæŤÖøąìøüÜýċÖþćíĉÖćø 

	ĀîŠü÷Öĉê
 

ēÙøÜÿøšćÜđéĉö 

	ĀîŠü÷Öĉê
 

ēÙøÜÖćøÿøšćÜĔĀöŠ 

	ĀîŠü÷Öĉê
 

øć÷üĉßćìĊęĕöŠîĆïĀîŠü÷Öĉê � 	13
 	13
 

éčþãĊîĉóîíŤ ĕöŠîšĂ÷ÖüŠćǰ72 72 72 

ĀîŠü÷ÖĉêøüöĕöŠîšĂ÷ÖüŠć 72 72 72 

Āöć÷đĀêčǰ: ( ) đðŨîøć÷üĉßćìĊęĕöŠîĆïĀîŠü÷ÖĉêĒúąöĊÖćøðøąđöĉîñúǰS/U 

 

 3. ĀúĆÖÿĎêøĒïïǰ2.1 

Āöüéüĉßć đÖèæŤÖøąìøüÜýċÖþćíĉÖćø 

	ĀîŠü÷Öĉê
 

ēÙøÜÿøšćÜđéĉö 

	ĀîŠü÷Öĉê
 

ēÙøÜÖćøÿøšćÜĔĀöŠ 

	ĀîŠü÷Öĉê
 

üĉßćđĂÖïĆÜÙĆï 
ĕöŠîšĂ÷ÖüŠćǰ12 

6 6 

üĉßćđĂÖđúČĂÖ 6 6 

øć÷üĉßćìĊęĕöŠîĆïĀîŠü÷Öĉê � 	9
 	9
 

éčþãĊîĉóîíŤ ĕöŠîšĂ÷ÖüŠćǰ�� 36 36 

ĀîŠü÷ÖĉêøüöĕöŠîšĂ÷ÖüŠć 48 48 48 

Āöć÷đĀêčǰ: ( ) đðŨîøć÷üĉßćìĊęĕöŠîĆïĀîŠü÷ÖĉêĒúąöĊÖćøðøąđöĉîñúǰS/U 
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 4. ĀúĆÖÿĎêøĒïïǰ2.2 

Āöüéüĉßć đÖèæŤÖøąìøüÜýċÖþćíĉÖćø 

	ĀîŠü÷Öĉê
 

ēÙøÜÿøšćÜđéĉö 

	ĀîŠü÷Öĉê
 

ēÙøÜÖćøÿøšćÜĔĀöŠ 

	ĀîŠü÷Öĉê
 

üĉßćđĂÖïĆÜÙĆï 
ĕöŠîšĂ÷ÖüŠćǰ24 

6 6 

üĉßćđĂÖđúČĂÖ 18 18 

øć÷üĉßćìĊęĕöŠîĆïĀîŠü÷Öĉê � 	13
 	13
 

éčþãĊîĉóîíŤ ĕöŠîšĂ÷ÖüŠćǰ48 48 48 

ĀîŠü÷ÖĉêøüöĕöŠîšĂ÷ÖüŠć 72 72 72 

Āöć÷đĀêčǰ: ( ) đðŨîøć÷üĉßćìĊęĕöŠîĆïĀîŠü÷ÖĉêĒúąöĊÖćøðøąđöĉîñúǰS/U 

  

 ìĆĚÜîĊĚǰĕöŠøüöĀîŠü÷ÖĉêÝćÖøć÷üĉßćđÿøĉöóČĚîåćîǰÿĞćĀøĆïîĆÖýċÖþćìĊęÝĞćđðŨîêšĂÜđøĊ÷îǰđóČęĂðøĆïóČĚîåćî

đóĉęöđêĉöǰàċęÜ×ċĚîĂ÷ĎŠÖĆïéčúóĉîĉÝ×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 
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đĂÖÿćøĒîïǰ� 

êćøćÜđðøĊ÷ïđìĊ÷ïøć÷úąđĂĊ÷éêćöēÙøÜÿøšćÜĀúĆÖÿĎêøđÖŠć�ĀúĆÖÿĎêøĔĀöŠ 
 

ēÙøÜÿøšćÜĀúĆÖÿĎêøđéĉö 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

	ĀúĆÖÿĎêø ó�ý�ǰ��57
 

ēÙøÜÿøšćÜĀúĆÖÿĎêøĔĀöŠ 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰ 

	ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ��61
 

Āöć÷đĀêč 

ßČęĂĀúĆÖÿĎêøǰ	đéĉö) 

õćþćĕì÷      : ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉê 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰÿć×ćüĉßćüĉýüÖøøöĂćĀćø  

õćþćĂĆÜÖùþ  : Doctor of Engineering  

                    Program in Food Engineering 

ßČęĂĀúĆÖÿĎêøǰ	ĔĀöŠ) 

õćþćĕì÷      : ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉê 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰÿć×ćüĉßćüĉýüÖøøöĂćĀćø  

õćþćĂĆÜÖùþ  : Doctor of Engineering  

                    Program in Food Engineering 

ÙÜđéĉö 

ßČęĂðøĉââć (đéĉö
 

ßČęĂđêĘöǰ	õćþćĕì÷
ǰǰǰǰǰ: ǰüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ	üĉýüÖøøöĂćĀćø
 

ßČęĂ÷ŠĂǰ	õćþćĕì÷
 ǰǰǰǰǰ:ǰüý.é.ǰ	üĉýüÖøøöĂćĀćø
 

ßČęĂđêĘöǰ	õćþćĂĆÜÖùþ
ǰ: Doctor of Engineering  

                               (Food Engineering
 

ßČęĂ÷ŠĂǰ	õćþćĂĆÜÖùþ
ǰǰ:D�Eng. (Food Engineering
 

ßČęĂðøĉââć 	ĔĀöŠ) 

ßČęĂđêĘöǰ	õćþćĕì÷
ǰǰǰǰǰ: ǰüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ	üĉýüÖøøöĂćĀćø
 

ßČęĂ÷ŠĂǰ	õćþćĕì÷
 ǰǰǰǰǰ:ǰüý.é.ǰ	üĉýüÖøøöĂćĀćø
 

ßČęĂđêĘöǰ	õćþćĂĆÜÖùþ
ǰ: Doctor of Engineering  

                               (Food Engineering
 

ßČęĂ÷ŠĂǰ	õćþćĂĆÜÖùþ
ǰǰ: D�Eng. (Food Engineering
 

ÙÜđéĉö 

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰ	đéĉö) 

ǰǰǰ1. ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�ÝêčøõĆìøǰüćùìíĉĝ 

ǰǰǰ2. ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø 

   3. øĂÜýćÿêøćÝćø÷Ťǰéø�ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý 

ǰǰǰ4. ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�Ā÷ćéòîǰìîÜÖćøÖĉÝ 

ǰǰǰ5. ĂćÝćø÷Ťǰéø�ÖćâÝîćǰîćÙðøąÿö 

ĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêøǰ	ĔĀöŠ) 

ǰǰǰ1. øĂÜýćÿêøćÝćø÷Ťǰéø�ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý 

ǰǰǰ2. ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�ÝêčøõĆìøǰüćùìíĉĝ 

ǰǰǰ3. ĂćÝćø÷Ťǰéø�ÖćâÝîćǰîćÙðøąÿö 

đðúĊę÷îøć÷ßČęĂ

ĂćÝćø÷Ť

ñĎšøĆïñĉéßĂï

ĀúĆÖÿĎêø 

ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøǰ	đéĉö) 

ǰǰǰ1. ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�ÝêčøõĆìøǰüćùìíĉĝ 

ǰǰǰ2. ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø 

   3. øĂÜýćÿêøćÝćø÷Ťǰéø�ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý 

ǰǰǰ4. ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�Ā÷ćéòîǰìîÜÖćøÖĉÝ 

ǰǰǰ5. ĂćÝćø÷Ťǰéø�ÖćâÝîćǰîćÙðøąÿö 

ĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêøǰ	ĔĀöŠ) 

ǰǰǰ�. ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø 

ǰǰǰ�. ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�Ā÷ćéòîǰìîÜÖćøÖĉÝ 

ǰǰǰ�. ñĎšßŠü÷ýćÿêøćÝćø÷Ťǰéø�îĆÖøïǰîćÙðøąÿö 

đðúĊę÷îøć÷ßČęĂ

ĂćÝćø÷Ť

ðøąÝĞć

ĀúĆÖÿĎêø 

 

 

  



öÙĂ�2  114 

ēÙøÜÿøšćÜĀúĆÖÿĎêøđéĉö 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

	ĀúĆÖÿĎêø ó�ý�ǰ��57
 

ēÙøÜÿøšćÜĀúĆÖÿĎêøĔĀöŠ 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰ 

	ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ��61
 

Āöć÷đĀêč 

ÝĞćîüîĀîŠü÷Öĉêøüö 48 ĀîŠü÷Öĉê ÝĞćîüîĀîŠü÷Öĉêøüö 48 ĀîŠü÷Öĉê ÙÜđéĉö 

�.ǰĒñîÖćøýċÖþćĒïïǰ��� ǰǰǰǰǰǰǰǰǰǰǰǰ 48 ĀîŠü÷Öĉê �.ǰĒñîÖćøýċÖþćĒïïǰ��� ǰǰǰǰǰǰǰǰǰǰǰǰ 48 ĀîŠü÷Öĉê ÙÜđéĉö 

�.� øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆï 

ĀîŠü÷Öĉê 

(9) ĀîŠü÷Öĉê �.� øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆï 

ĀîŠü÷Öĉê 

(9) ĀîŠü÷Öĉê ÙÜđéĉö 

üĂǰ���ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰǰĂćĀćø 

	�
ǰ	�����
 üĂǰ���ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰǰĂćĀćø 

	�
ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

1.2 éčþäĊîĉóîíŤ �� ĀîŠü÷Öĉê 1.2 éčþäĊîĉóîíŤ �� ĀîŠü÷Öĉê ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 ÙÜđéĉö 

2.ǰĒñîÖćøýċÖþćĒïïǰ��� 72 ĀîŠü÷Öĉê 2.ǰĒñîÖćøýċÖþćĒïïǰ��� 72 ĀîŠü÷Öĉê ÙÜđéĉö 

�.� øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆï

ĀîŠü÷Öĉê 

(13) ĀîŠü÷

Öĉê 

�.� øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆï 

ĀîŠü÷Öĉê 

(13) ĀîŠü÷

Öĉê 

ÙÜđéĉö 

üĂǰ���ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰǰĂćĀćø 

	�
ǰ	�����
 üĂǰ���ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰǰĂćĀćø 

	�
ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 
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ēÙøÜÿøšćÜĀúĆÖÿĎêøđéĉö 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

	ĀúĆÖÿĎêø ó�ý�ǰ��57
 

ēÙøÜÿøšćÜĀúĆÖÿĎêøĔĀöŠ 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰ 

	ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ��61
 

Āöć÷đĀêč 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ�� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ�� 	�
ǰ	�����
 ÙÜđéĉö 

2.2 éčþäĊîĉóîíŤ �� ĀîŠü÷Öĉê 2.2 éčþäĊîĉóîíŤ �� ĀîŠü÷Öĉê ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ�� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ�� �ǰ	������
 ÙÜđéĉö 

3.ǰĒñîÖćøýċÖþćĒïïǰ��� 48 ĀîŠü÷Öĉê 3.ǰĒñîÖćøýċÖþćĒïïǰ��� 48 ĀîŠü÷Öĉê ÙÜđéĉö 

�.� øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆï

ĀîŠü÷Öĉê 

(9) ĀîŠü÷Öĉê �.� øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆï

ĀîŠü÷Öĉê 

(9) ĀîŠü÷Öĉê ÙÜđéĉö 

üĂǰ���ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰǰĂćĀćø 

	�
ǰ	�����
 üĂǰ���ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰǰĂćĀćø 

	�
ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

 

 

    



öÙĂ�2  116 

ēÙøÜÿøšćÜĀúĆÖÿĎêøđéĉö 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

	ĀúĆÖÿĎêø ó�ý�ǰ��57
 

ēÙøÜÿøšćÜĀúĆÖÿĎêøĔĀöŠ 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰ 

	ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ��61
 

Āöć÷đĀêč 

���ǰüĉßćđĂÖïĆÜÙĆï 6 ĀîŠü÷Öĉê ���ǰüĉßćđĂÖïĆÜÙĆï 6 ĀîŠü÷Öĉê ÙÜđéĉö 

üĂǰ���ǰîüĆêÖøøöĒúąÖćøñúĉêđßĉÜîĉđüý 

ǰǰǰǰǰǰǰǰǰǰĔîÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰîüĆêÖøøöĒúąÖćøñúĉêđßĉÜîĉđüý 

ǰǰǰǰǰǰǰǰǰǰĔîÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îĀîŠü÷Öĉê 

üĂǰ���ǰÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 üĂǰ���ǰÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 đðúĊę÷îĀîŠü÷Öĉê

ĒúąÙĞćĂíĉïć÷

øć÷üĉßć 

���ǰüĉßćđĂÖđúČĂÖ 6 ĀîŠü÷Öĉê ���ǰüĉßćđĂÖđúČĂÖ 6 ĀîŠü÷Öĉê ÙÜđéĉö 

üĂǰ���ǰđìÙēîēú÷ĊÖćøĂïĒĀšÜđßĉÜ 

ǰǰǰǰǰǰǰǰǰǰîüĆêÖøøö 

�ǰ	�����
 üĂǰ���ǰđìÙēîēú÷ĊÖćøĂïĒĀšÜđßĉÜ 

ǰǰǰǰǰǰǰǰǰǰîüĆêÖøøö 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰđìÙēîēú÷ĊĔĀöŠĔîÖøąïüîÖćø 

ǰǰǰǰǰǰǰǰǰǰìćÜĂćĀćø 

�ǰ	�����
 üĂǰ���ǰđìÙēîēú÷ĊĔĀöŠĔîÖøąïüîÖćø 

ǰǰǰǰǰǰǰǰǰǰìćÜĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüè 

ǰǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüè 

ǰǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰĒïïÝĞćúĂÜÙèĉêýćÿêøŤĔî 

ǰǰǰǰǰǰǰǰǰǰÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰĒïïÝĞćúĂÜÙèĉêýćÿêøŤĔî 

ǰǰǰǰǰǰǰǰǰǰÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰÖćø×÷ć÷ÿđÖúÖøąïüîÖćø 

ǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïĂčêÿćĀÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰÖćø×÷ć÷ÿđÖúÖøąïüîÖćø 

ǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïĂčêÿćĀÖøøöĂćĀćø 

�ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ 

ǰǰǰǰǰǰǰǰǰǰéšćîĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 üĂǰ���ǰÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ 

ǰǰǰǰǰǰǰǰǰǰéšćîĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰüĉýüÖøøöðäĉïĆêĉÖćøÿĞćĀøĆï 

ǰǰǰǰǰǰǰǰǰǰēøÜÜćîĂćĀćø 

�ǰ	�����
 üĂǰ���ǰüĉýüÖøøöðäĉïĆêĉÖćøÿĞćĀøĆï 

ǰǰǰǰǰǰǰǰǰǰēøÜÜćîĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰøąïïñúĉêĂĆÝÞøĉ÷ąĔî 

ǰǰǰǰǰǰǰǰǰǰÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰøąïïñúĉêĂĆÝÞøĉ÷ąĔî 

ǰǰǰǰǰǰǰǰǰǰÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰđìÙēîēú÷ĊîćēîĔîÜćîüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰĂćĀćø 

�ǰ	�����
 üĂǰ���ǰđìÙēîēú÷ĊîćēîĔîÜćîüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰĀĆü×šĂđÞóćąìćÜ �ǰ	�����
 üĂǰ���ǰĀĆü×šĂđÞóćąìćÜ �ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÖãĀöć÷ǰöćêøåćîǰüĉßćßĊóǰĒúą 

ǰǰǰǰǰǰǰǰǰÖćøóĆçîćýćÿêøŤüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰÖãĀöć÷ǰöćêøåćîǰüĉßćßĊóǰĒúą 

ǰǰǰǰǰǰǰǰǰÖćøóĆçîćýćÿêøŤüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

3.4 éčþäĊîĉóîíŤ �� ĀîŠü÷Öĉê 3.4 éčþäĊîĉóîíŤ �� ĀîŠü÷Öĉê ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 



öÙĂ�2  117 

ēÙøÜÿøšćÜĀúĆÖÿĎêøđéĉö 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

	ĀúĆÖÿĎêø ó�ý�ǰ��57
 

ēÙøÜÿøšćÜĀúĆÖÿĎêøĔĀöŠ 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰ 

	ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ��61
 

Āöć÷đĀêč 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 ÙÜđéĉö 

4.ǰĒñîÖćøýċÖþćĒïïǰ��� 72 ĀîŠü÷Öĉê 4.ǰĒñîÖćøýċÖþćĒïïǰ��� 72 ĀîŠü÷Öĉê ÙÜđéĉö 

�.� øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆï

ĀîŠü÷Öĉê 

(13) ĀîŠü÷

Öĉê 

�.� øć÷üĉßćìĊęÖĞćĀîéĔĀšđøĊ÷îēé÷ĕöŠîĆï

ĀîŠü÷Öĉê 

(13) ĀîŠü÷

Öĉê 

ÙÜđéĉö 

üĂǰ���ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰǰĂćĀćø 

	�
ǰ	�����
 üĂǰ���ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰǰĂćĀćø 

	�
ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ� 	�
ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÿĆööîćǰ�� 	�
ǰ	�����
 üĂǰ���ǰÿĆööîćǰ�� 	�
ǰ	�����
 ÙÜđéĉö 

���ǰüĉßćđĂÖïĆÜÙĆï 6 ĀîŠü÷Öĉê ���ǰüĉßćđĂÖïĆÜÙĆï 6 ĀîŠü÷Öĉê ÙÜđéĉö 

üĂǰ���ǰîüĆêÖøøöĒúąÖćøñúĉêđßĉÜîĉđüý 

ǰǰǰǰǰǰǰǰǰǰĔîÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰîüĆêÖøøöĒúąÖćøñúĉêđßĉÜîĉđüý 

ǰǰǰǰǰǰǰǰǰǰĔîÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îĀîŠü÷Öĉê 

üĂǰ���ǰÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 üĂǰ���ǰÖćøĂĂÖĒïïøąïïìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 đðúĊę÷îĀîŠü÷Öĉê

ĒúąÙĞćĂíĉïć÷

øć÷üĉßć 

���ǰüĉßćđĂÖđúČĂÖ 18 ĀîŠü÷Öĉê ���ǰüĉßćđĂÖđúČĂÖ 18 ĀîŠü÷Öĉê ÙÜđéĉö 

üĂǰ���ǰđìÙēîēú÷ĊÖćøĂïĒĀšÜđßĉÜ 

ǰǰǰǰǰǰǰǰǰǰîüĆêÖøøö 

�ǰ	�����
 üĂǰ���ǰđìÙēîēú÷ĊÖćøĂïĒĀšÜđßĉÜ 

ǰǰǰǰǰǰǰǰǰǰîüĆêÖøøö 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰđìÙēîēú÷ĊĔĀöŠĔîÖøąïüîÖćø 

ǰǰǰǰǰǰǰǰǰǰìćÜĂćĀćø 

�ǰ	�����
 üĂǰ���ǰđìÙēîēú÷ĊĔĀöŠĔîÖøąïüîÖćø 

ǰǰǰǰǰǰǰǰǰǰìćÜĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 
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ēÙøÜÿøšćÜĀúĆÖÿĎêøđéĉö 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

	ĀúĆÖÿĎêø ó�ý�ǰ��57
 

ēÙøÜÿøšćÜĀúĆÖÿĎêøĔĀöŠ 

ĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰ 

ÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰ 

	ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ��61
 

Āöć÷đĀêč 

üĂǰ���ǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüè 

ǰǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüè 

ǰǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰĒïïÝĞćúĂÜÙèĉêýćÿêøŤĔî 

ǰǰǰǰǰǰǰǰǰǰÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰĒïïÝĞćúĂÜÙèĉêýćÿêøŤĔî 

ǰǰǰǰǰǰǰǰǰǰÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰÖćø×÷ć÷ÿđÖúÖøąïüîÖćø 

ǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïĂčêÿćĀÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰÖćø×÷ć÷ÿđÖúÖøąïüîÖćø 

ǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïĂčêÿćĀÖøøöĂćĀćø 

�ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ 

ǰǰǰǰǰǰǰǰǰǰéšćîĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 üĂǰ���ǰÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ 

ǰǰǰǰǰǰǰǰǰǰéšćîĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰüĉýüÖøøöðäĉïĆêĉÖćøÿĞćĀøĆï 

ǰǰǰǰǰǰǰǰǰǰēøÜÜćîĂćĀćø 

�ǰ	�����
 üĂǰ���ǰüĉýüÖøøöðäĉïĆêĉÖćøÿĞćĀøĆï 

ǰǰǰǰǰǰǰǰǰǰēøÜÜćîĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰøąïïñúĉêĂĆÝÞøĉ÷ąĔî 

ǰǰǰǰǰǰǰǰǰǰÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰøąïïñúĉêĂĆÝÞøĉ÷ąĔî 

ǰǰǰǰǰǰǰǰǰǰÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰđìÙēîēú÷ĊîćēîĔîÜćîüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰĂćĀćø 

�ǰ	�����
 üĂǰ���ǰđìÙēîēú÷ĊîćēîĔîÜćîüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰĀĆü×šĂđÞóćąìćÜ �ǰ	�����
 üĂǰ���ǰĀĆü×šĂđÞóćąìćÜ �ǰ	�����
 ÙÜđéĉö 

üĂǰ���ǰÖãĀöć÷ǰöćêøåćîǰüĉßćßĊóǰĒúą 

ǰǰǰǰǰǰǰǰǰÖćøóĆçîćýćÿêøŤüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰÖãĀöć÷ǰöćêøåćîǰüĉßćßĊóǰĒúą 

ǰǰǰǰǰǰǰǰǰÖćøóĆçîćýćÿêøŤüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

4.4 éčþäĊîĉóîíŤ �� ĀîŠü÷Öĉê 4.4 éčþäĊîĉóîíŤ �� ĀîŠü÷Öĉê ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� �ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 ÙÜđéĉö 

üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 üĂǰ���ǰéčþãĊîĉóîíŤǰ� ��ǰ	������
 ÙÜđéĉö 
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đĂÖÿćøĒîïǰ� 

ÿćøąÖćøðøĆïðøčÜĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćø 

	ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ����
ǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš 

 

��ǰĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰ	ĀúĆÖÿĎêøðøĆïðøčÜǰó�ý�ǰ����
ǰ

ðøĆïðøčÜÝćÖǰĀúĆÖÿĎêøüĉýüÖøøöýćÿêøéčþãĊïĆèæĉêǰÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰó�ý�ǰ���7 

��ǰÿõćöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰĕéšĔĀšÙüćöđĀĘîßĂïÖćøðøĆïðøčÜĒÖšĕ×ǰĔîÖćøðøąßčöÙøĆĚÜìĊęǰ7/2561 

đöČęĂüĆîìĊęǰ16 đéČĂîǰÖĆî÷ć÷îǰó�ý� 2561 

��ǰĀúĆÖÿĎêøðøĆïðøčÜĒÖšĕ×îĊĚǰđøĉęöĔßšÖĆïîĆÖýċÖþćìĊęđ×šćýċÖþćêĆĚÜĒêŠðŘÖćøýċÖþćìĊęǰ������ǰđðŨîêšîĕð 

 

��ǰđĀêčñúĔîÖćøðøĆïðøčÜĒÖšĕ× 

 đóČęĂðøĆïðøčÜđîČĚĂĀć×ĂÜĀúĆÖÿĎêøĔĀšìĆîÿöĆ÷ǰĒúąđðŨîĕðêćöðøąÖćý×ĂÜÖøąìøüÜýċÖþćíĉÖćøǰđøČęĂÜǰ

ÖøĂïöćêøåćîÙčèüčçĉøąéĆïĂčéöýċÖþćĒĀŠÜßćêĉǰó�ý�ǰ����ǰĒúąðøąÖćý×ĂÜÙèąÖøøöÖćøÖćøĂčéöýċÖþćǰ

đÖĊę÷üÖĆïĒîüìćÜÖćøðäĉïĆêĉêćöÖøĂïöćêøåćîÙčèüčçĉǰìĊęÖĞćĀîéĔĀšÿëćïĆîĂčéöýċÖþćéĞćđîĉîÖćøóĆçîć�

ðøĆïðøčÜøć÷úąđĂĊ÷é×ĂÜĀúĆÖÿĎêøêćöÖøĂïöćêøåćîÙčèüčçĉøąéĆïĂčéöýċÖþćĒĀŠÜßćêĉǰēé÷ĔĀšöĊøć÷úąđĂĊ÷é

×ĂÜĀúĆÖÿĎêøǰøć÷úąđĂĊ÷é×ĂÜøć÷üĉßćǰĒúąøć÷úąđĂĊ÷é×ĂÜðøąÿïÖćøèŤõćÙÿîćöĔĀšßĆéđÝîǰÙøĂïÙúčö

ĀĆü×šĂêŠćÜǰėǰêćöĒïïǰöÙĂ��ǰìĊęÖĞćĀîé 

 

��ǰÿćøąĔîÖćøĒÖšĕ×ðøĆïðøčÜ 

���ǰÖćøðøĆïðøčÜßČęĂĀúĆÖÿĎêø  

ÙÜđéĉö 

���ǰðøĆïðøčÜßČęĂðøĉââć 

ÙÜđéĉö 

���ǰĔîÖćøðøĆïðøčÜĀúĆÖÿĎêøÙøĆĚÜîĊĚǰöĊÿćøą×ĂÜÖćøðøĆïðøčÜǰéĆÜîĊĚÙČĂ 

 1) đóĉęöÙĞćìĊęĒÿéÜëċÜǰÖúčŠöüĉßćĔîĀúĆÖÿĎêøĄǰ	đú×êĆüÖúćÜ×ĂÜøĀĆÿüĉßćǰĀúĆÖÿĉï
 

 �
ǰđðúĊę÷îĒðúÜøć÷úąđĂĊ÷éøć÷üĉßćǰéĆÜîĊĚ 

   �ǰđðúĊę÷îÙĞćĂíĉïć÷øć÷üĉßćǰ 
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�
ǰđóĉęöÙĞćìĊęĒÿéÜëċÜǰÖúčŠöüĉßćĔîĀúĆÖÿĎêøĄǰ	đú×êĆüÖúćÜ×ĂÜøĀĆÿüĉßćǰĀúĆÖÿĉï
ǰéĆÜîĊĚ 

ìĊę øĀĆÿ ÖúčŠöüĉßć Āöć÷đĀêč 

� � ÖúčŠöüĉßćđÞóćąìćÜđÖĊę÷üÖĆïüĉýüÖøøöĂćĀćø Āîšćǰ29 ĔîđúŠöĀúĆÖÿĎêø 

� � ÖúčŠöüĉßćìćÜéšćîđìÙēîēú÷Ċîćēî Āîšćǰ29 ĔîđúŠöĀúĆÖÿĎêø 

� � ÖúčŠöüĉßćìćÜéšćîđìÙēîēú÷ĊÿĉęÜĒüéúšĂö Āîšćǰ29 ĔîđúŠöĀúĆÖÿĎêø 

 

�
ǰđðúĊę÷îĒðúÜøć÷úąđĂĊ÷éøć÷üĉßćǰéĆÜîĊĚ 

đðúĊę÷îøĀĆÿüĉßćǰĒúą�ĀøČĂǰđðúĊę÷îßČęĂøć÷üĉßćǰĒúą�ĀøČĂǰđðúĊę÷îÙĞćĂíĉïć÷øć÷üĉßćǰĒúą�ĀøČĂǰĒÖšĕ×

ÝĞćîüîĀîŠü÷ÖĉêǰĒúą�ĀøČĂǰĒÖšĕ×ÝĞćîüîßĆęüēöÜǰïøø÷ć÷�ðäĉïĆêĉǰĒúą�ĀøČĂǰđðúĊę÷îüĉßćïĆÜÙĆïÖŠĂî 

���
ǰđðúĊę÷îøć÷úąđĂĊ÷é×ĂÜøć÷üĉßćǰÝĞćîüîǰ��ǰøć÷üĉßćǰéĆÜîĊĚ 

øć÷üĉßćǰ	đéĉö
 øć÷üĉßćǰ	ĔĀöŠ
 Āöć÷đĀêč 

üĂǰ���ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰǰĂćĀćø 

	�
ǰ	�����
 üĂǰ���ǰøąđïĊ÷ïüĉíĊüĉÝĆ÷ìćÜüĉýüÖøøö 

ǰǰǰǰǰǰǰǰǰǰǰĂćĀćø 

	�
ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰÖćøĂĂÖĒïïøąïïìćÜ 

ǰǰǰǰǰǰǰǰǰǰüĉýüÖøøöĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 üĂǰ���ǰÖćøĂĂÖĒïïøąïïìćÜ 

ǰǰǰǰǰǰǰǰǰǰüĉýüÖøøöĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰđìÙēîēú÷ĊÖćøĂïĒĀšÜđßĉÜ 

ǰǰǰǰǰǰǰǰǰǰîüĆêÖøøö 

�ǰ	�����
 üĂǰ���ǰđìÙēîēú÷ĊÖćøĂïĒĀšÜđßĉÜ 

ǰǰǰǰǰǰǰǰǰǰîüĆêÖøøö 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰđìÙēîēú÷ĊĔĀöŠĔî

ÖøąïüîÖćøìćÜĂćĀćø 

�ǰ	�����
 üĂǰ���ǰđìÙēîēú÷ĊĔĀöŠĔî

ÖøąïüîÖćøìćÜĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüè 

ǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰóúýćÿêøŤ×ĂÜĕĀúđßĉÜÙĞćîüè 

ǰǰǰǰǰǰǰǰǰǰÿĞćĀøĆïÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰĒïïÝĞćúĂÜÙèĉêýćÿêøŤĔî 

ǰǰǰǰǰǰǰǰǰǰÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰĒïïÝĞćúĂÜÙèĉêýćÿêøŤĔî 

ǰǰǰǰǰǰǰǰǰǰÜćîüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ 

ǰǰǰǰǰǰǰǰǰǰéšćîĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 üĂǰ���ǰÖćøÝĆéÖćøÙüćöðúĂéõĆ÷ 

ǰǰǰǰǰǰǰǰǰǰéšćîĂćĀćøĒïïĂÜÙŤøüö 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰüĉýüÖøøöðäĉïĆêĉÖćøÿĞćĀøĆï 

ǰǰǰǰǰǰǰǰǰǰǰēøÜÜćîĂćĀćø 

�ǰ	�����
 üĂǰ���ǰüĉýüÖøøöðäĉïĆêĉÖćøÿĞćĀøĆï 

ǰǰǰǰǰǰǰǰǰǰǰēøÜÜćîĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰøąïïñúĉêĂĆÝÞøĉ÷ąĔîÜćî 

ǰǰǰǰǰǰǰǰǰǰüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰøąïïñúĉêĂĆÝÞøĉ÷ąĔîÜćî 

ǰǰǰǰǰǰǰǰǰǰüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰđìÙēîēú÷ĊîćēîĔîÜćî 

ǰǰǰǰǰǰǰǰǰǰǰüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰđìÙēîēú÷ĊîćēîĔîÜćî 

ǰǰǰǰǰǰǰǰǰǰǰüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 

üĂǰ���ǰÖãĀöć÷ǰöćêøåćîǰüĉßćßĊóǰ 

ǰǰǰǰǰǰǰǰǰǰĒúąÖćøóĆçîćýćÿêøŤ 

ǰǰǰǰǰǰǰǰǰǰüĉýüÖøøöĂćĀćø 

�ǰ	�����
 üĂǰ���ǰÖãĀöć÷ǰöćêøåćîǰüĉßćßĊóǰ 

ǰǰǰǰǰǰǰǰǰǰĒúąÖćøóĆçîćýćÿêøŤ 

ǰǰǰǰǰǰǰǰǰǰüĉýüÖøøöĂćĀćø 

�ǰ	�����
 đðúĊę÷îÙĞćĂíĉïć÷

øć÷üĉßć 
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đĂÖÿćøĒîïǰ4 

ðøąüĆêĉĒúąñúÜćî×ĂÜĂćÝćø÷ŤñĎšøĆïñĉéßĂïĀúĆÖÿĎêø 

 

1�ǰßČęĂ�îćöÿÖčú 	õćþćĕì÷
 îć÷ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý 

  	õćþćĂĆÜÖùþ
 Mr. Somkiat Jaturonglumlert 

 

2. êĞćĒĀîŠÜ  øĂÜýćÿêøćÝćø÷Ť 

 

3. ìĊęĂ÷ĎŠÿĆÜÖĆé 

ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš  

ê�ĀîĂÜĀćøǰĂ�ÿĆîìøć÷ǰÝ�đßĊ÷ÜĔĀöŠǰ ����� 

 ēìøýĆóìŤ ���-������, ��1-3634460 ēìøÿćøǰ���-������ 

 email: yaidragon@mju.ac.th 

 

4. ðøąüĆêĉÖćøýċÖþć 

 

ÙčèüčçĉÖćøýċÖþć ÿć×ćüĉßć ßČęĂÿëćïĆîÖćøýċÖþć ðŘǰó�ý� 

üý�é� üĉýüÖøøöđÙøČęĂÜÖú öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ ���� 

üý�ö� üĉýüÖøøöóúĆÜÜćî öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 2546 

üý�ï� üĉýüÖøøöđÙøČęĂÜÖú öĀćüĉì÷ćúĆ÷ĂčïúøćßíćîĊ 2540 

 

5. ÿć×ćìĊęöĊÙüćößĞćîćâóĉđýþ 

�ǰHeat and Mass Transfer 

�ǰSteam and Hot Water Boiler System 

�ǰSimulation and Optimization Modeling 

 

6. ðøąÿïÖćøèŤÖćøìĞćÜćî 

ÿ.Ù. ���� ı đö.÷. ����ǰǰǰǰïøĉþĆìǰðèßĆ÷đĂĘîÝĉđîĊ÷øĉęÜĒĂîéŤÙĂîÿêĆÙßĆęî ÝĞćÖĆé 

êĞćĒĀîŠÜüĉýüÖøđÙøČęĂÜÖú 

êĉéêĆĚÜēøÜøĊéđĀúĘÖ×îćéǰ���ǰêĆîêŠĂßĆęüēöÜǰßîĉé Reheating Furnace,       

îĚĞćĀîĆÖøüö �,��� êĆî, ìĊęïøĉþĆìĕìÙĎîǰđüĂøŤĕüéŤÖøčŢð ÝĞćÖĆé ÝĆÜĀüĆéøą÷ĂÜ 
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ó.Ù. ���� ı ö.Ù. ���� ǰǰǰïøĉþĆìǰüĊïĉúéŤđĂĘîÝĉđîĊ÷øĉęÜĒĂîéŤÙĂîÿêĆÙßĆęî ÝĞćÖĆé 

êĞćĒĀîŠÜüĉýüÖøÿîćö   

ÖŠĂÿøšćÜÿĞćîĆÖÜćîĒúąēøÜÜćîĔĀöŠ, îĚĞćĀîĆÖøüö ��� êĆî,  

ìĊęïøĉþĆìôćēàîĉÙēàúĉéđÿêì ÝĞćÖĆé îĉÙöĂčêÿćĀÖøøöõćÙđĀîČĂǰÝĆÜĀüĆéúĞćóĎî 

Ö.ó. ���� ı Ö.÷. ���� ǰǰïøĉþĆìǰüĊïĉúéŤđĂĘîÝĉđîĊ÷øĉęÜĒĂîéŤÙĂîÿêĆÙßĆęî ÝĞćÖĆé 

êĞćĒĀîŠÜüĉýüÖøÿîćö 

ÖŠĂÿøšćÜÿĞćîĆÖÜćîĒúąēøÜÜćîĔĀöŠ, îĚĞćĀîĆÖøüö ��� êĆî, ìĊęïøĉþĆìĕìÙĂîǰǰǰ 

ÝĞćÖĆéǰ	ēøÜÜćîöćêøåćîǰSME
 îĉÙöĂčêÿćĀÖøøöĒĀúöÞïĆÜǰÝĆÜĀüĆéßúïčøĊ  

ê.Ù. ���� ı öĊ.Ù. ���� ǰǰïøĉþĆìǰüĊïĉúéŤđĂĘîÝĉđîĊ÷øĉęÜĒĂîéŤÙĂîÿêĆÙßĆęî ÝĞćÖĆé 

êĞćĒĀîŠÜüĉýüÖøēÙøÜÖćø 

ÖŠĂÿøšćÜÿĞćîĆÖÜćîĒúąēøÜÜćîĔĀöŠ, îĚĞćĀîĆÖøüö ��� êĆî, ìĊęïøĉþĆìǰÝĂ÷ǰǰ 

ĂĉđúĘÙìøĂîĉÙÿŤ ÝĞćÖĆé îĉÙöĂčêÿćĀÖøøöĂöêąàĉêĊĚǰÝĆÜĀüĆéßúïčøĊ 

ó.Ù. ���� ı ê.Ù. ����ǰǰǰïøĉþĆìǰôĂøŤđïÿ ÝĞćÖĆé 

êĞćĒĀîŠÜüĉýüÖøđÙøČęĂÜÖú 

ĂĂÖĒïïĒúąêĉéêĆĚÜĀöšĂĕĂîĚĞćǰĒúąøąïïìĞćîĚĞćøšĂî, ìĊęēøÜĒøöéćøćđìüĊǰ 

ÝĆÜĀüĆéđßĊ÷ÜĔĀöŠ 

 

7. ðøąÿïÖćøèŤÖćøìĞćüĉÝĆ÷ǰ	5 ðŘ÷šĂîĀúĆÜ
 

1. ĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ : ÖćøóĆçîćêšîĒïïđÙøČęĂÜÿÖĆéÿćøĕôēÙĕà÷ćîĉîÙüćöïøĉÿčìíĉĝÿĎÜÝćÖ

ÿćĀøŠć÷ÿĕðøĎúĉîć . ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰēÙøÜÖćøìčîóĆçîćîĆÖüĉÝĆ÷ĒúąÜćîüĉÝĆ÷đóČę Ă

ĂčêÿćĀÖøøöǰ	óüĂ
ǰøąéĆïðøĉââćđĂÖǰðøąÝĞćðŘǰ��60. 

2. ĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ : ÖćøóĆçîćđìÙēîēú÷ĊéĆÖÝĆïĒúąÙüïÙčöÖŢćàÙćøŤïĂîĕéĂĂÖĕàéŤÝćÖ

ĂčêÿćĀÖøøöñúĉêđĂìćîĂúđóČęĂĔßšđóćąđúĊĚ÷ÜÿĕðøĎúĉîćéšü÷øąïïôćøŤöÿćĀøŠć÷ĂĆÝÞøĉ÷ą . 

ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰēÙøÜÖćøüĉÝĆ÷ÖćøđÖþêøǰÿĞćîĆÖÜćîóĆçîćüĉÝĆ÷ÖćøđÖþêøǰ	ĂÜÙŤÖćø

öĀćßî
ǰðøąÝĞćðŘǰ��60. 
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8. ñúÜćîüĉÝĆ÷êĊóĉöóŤđñ÷ĒóøŠǰ	5 ðŘ÷šĂîĀúĆÜ
 

Ö�ǰïìÙüćöìćÜüĉßćÖćøǰ	5 ðŘ÷šĂîĀúĆÜ
 

International Journal 

Pornphan Champa, Niwooti Whangchai, Somkiat Jaturonglumlert, Nomura Nakao, & Kanda 

Whangchai. (2016). Determination of phytochemical compound from Spirogyra sp. 

using ultrasonic assisted extraction. International Journal of GEOMATE, 11(24), 2391-

2396. (WoS, Scopus) 

Somkiat Jaturonglumlert, Jatuphong Varith, & Tanongkiat Kiatsiriroat. (2015). Influence of 

drying methods on drying kinetics and qualities of longan fruit leather. Maejo 

International Journal of Science and Technology, 9(01), 54-63. (WoS, Scopus) 

 

National Journal 

Teppinta, W., Varith, J., Jaturonglumlert, S., Thaisamak, P., & Nitatwichit, C. (����)�ǰOperation 

cost reduction for industrial pepper powder drying with alternative hot-air during 

drying process. Journal of Agricultural Research and Extension, � � 	 � 
 , � � � � � �ǰǰǰǰǰǰǰǰǰǰǰǰǰ

(TCI ÖúčŠöìĊęǰ�
 

Thaisamak, P., Teppinta, W., Nitatwichit, C., Varith, J. , & Jaturonglumlert, S. 	 � � �� 
 � ǰ Fixed 

deep beds drying of black pepper: a comparative study between a normal airflow 

and reverse airflow. Journal of Agricultural Research and Extension, �� 	 � 
 , �� � � � �              

(TCI ÖúčŠöìĊęǰ�
 

Keawdam, S., Nitatwichit, C., Varith, J., & Jaturonglumlert, S. 	����
�ǰMathematical model of 

freeze drying on mango. Journal of Agricultural Research and Extension, �� 	� 
 , ���

��� (TCI ÖúčŠöìĊęǰ�
 

ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý
ǰÝÜÖúǰóøö÷ąǰĒúąǰÝêčøõĆìøǰüćùìíĉĝ�ǰ(2560). ĒïïÝĞćúĂÜÖćøìĞćîć÷ĂĆêøćǰÖćø

đêĉïēê×ĂÜÿćĀøŠć÷ÿĕðøĎúĉîćēé÷ñú×ĂÜĒÿÜÿŠĂÜÿüŠćÜÝćÖĀúĂéĒĂúĂĊéĊĒúąÖćøðøą÷čÖêŤ�ǰüćøÿćø

üĉýüÖøøöýćÿêøŤǰöĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ�ǰ24(1), ���-���� (TCI ÖúčŠöìĊęǰ�
 

ÿ÷ćöǰĂøčèýøĊöøÖê, îĉüčçĉǰĀüĆÜßĆ÷, ÿĉøĉüĆçîŤǰüÜþŤýĉøĉǰĒúąǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý.ǰ(����
�ǰÖćøýċÖþć

óùêĉÖøøöÖćøÖĉîĂćĀćøĒúąđÝøĉâđêĉïēê×ĂÜĀĂ÷ĀĂöǰ	Cyclophorus fulguratus). üćøÿćø

đÖþêøóøąÝĂöđÖúšć, ��	�
, ������� (TCI ÖúčŠöìĊęǰ�
 

đïâÝóøǰĂõĉüÜÙŤÜćö, ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø, ÝćêčóÜýŤǰüćùìíĉĝǰĒúąǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý�ǰ	����
�ǰđìÙîĉÙ

ÖćøúéÙŠćĔßšÝŠć÷éšćîĕôôŜćĔîÖøąïüîÖćøñúĉêëĆęüĒøąâĊęðčśîĒßŠĒ×ĘÜ , üćøÿćøüĉýüÖøøöýćÿêøŤǰ

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ, ��	�
, 1-10. (TCI ÖúčŠöìĊęǰ�
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ìĉóćóøǰđøČĂÜ÷ý
ǰÿöđÖĊ÷øêĉ ÝêčøÜÙŤúĚĞćđúĉý
 ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêøǰĒúąǰÝêčøõĆìø üćùìíĉĝ� (2559).ǰðŦÝÝĆ÷ìĊęöĊ

ñúêŠĂÖćøÿÖĆéÿćøĕôēÙĕà÷ćîĉîÝćÖÿćĀøŠć÷ÿĕðøĎúĉîćēé÷üĉíĊĒßŠĒ×ĘÜÿúĆïÖĆïÖćøúąúć÷øŠüöÖĆïÙúČęî

ĂĆúêøšćēàîĉÙ�ǰüćøÿćøüĉÝĆ÷đìÙēîēú÷ĊÖćøðøąöÜ�ǰ��	�
,ǰ��-��� (TCI ÖúčŠöìĊęǰ1) 

ÿčøĉîìøćóøǰßĆęÜĕß÷
ǰÝêčøõĆìøǰüćùìíĉĝ
ǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý
ǰÖćâÝîćǰîćÙðøąÿö
ǰèĆäåŤóĆßøǰđëĊ÷ø

üøÖćîêŤǰĒúąǰóĉÿčìíĉĝǰÖúĉęî×Ýø�ǰ	����
�ǰÖćøĔßšĒÖŢÿēĂēàîĔîÖćøÖĞćÝĆéĀîĂîĒöúÜüĆîñúĕöšǰ

	Bactrocera latifrons) ĔîóøĉÖ�ǰüćøÿćøüĉÝĆ÷ĒúąÿŠÜđÿøĉöüĉßćÖćøđÖþêø, ��	�
, ������ (TCI ÖúčŠö

ìĊęǰ�
 

ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý
ǰÝĆÖøóÜþŤǰóĉöóŤóĉöú
ǰßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰĒúąǰÝćêčóÜýŤǰüćùìíĉĝ�ǰ	2558). Öćø

óĆçîćĀĂïĞćïĆéÖŢćààĆúđôĂøŤĕéĂĂÖĕàéŤĒïïĀöčîđüĊ÷îÖćøïĞćïĆéÖĆïÿĞćĀøĆïÖøąïüîÖćøøöñúúĞćĕ÷

ÿé�ǰüćøÿćøüĉì÷ćýćÿêøŤđÖþêø,ǰ46(1), 19-30. (TCI ÖúčŠöìĊęǰ�
 

ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý
ǰÝĆÖøóÜþŤǰóĉöóŤóĉöú
ǰßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰĒúąǰÝćêčóÜýŤǰüćùìíĉĝ�ǰ	����
�ǰÿõćüą

ìĊęđĀöćąÿö×ĂÜĀĂïĞćïĆéÖŢćààĆúđôĂøŤĕéĂĂÖĕàéŤĒïïđðŘ÷ÖÿĞćĀøĆïÖøąïüîÖćøøöñúúĞćĕ÷ÿé�ǰ

üćøÿćøüĉÝĆ÷ĒúąÿŠÜđÿøĉöüĉßćÖćøđÖþêø,ǰ��	�
, ������ (TCI ÖúčŠöìĊęǰ�
 
 

×�ǰïìÙüćöÖćøðøąßčöüĉßćÖćøǰ	5 ðŘ÷šĂîĀúĆÜ
 

ÿöđÖĊ÷øêĉ ÝêčøÜÙŤúĚĞćđúĉý
 ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰÝêčøõĆìø üćùìíĉĝ ĒúąǰÝÜÖúǰóøö÷ą� (25�1).ǰÖćøóĆçîć

ôćøŤöÿćĀøŠć÷ÿĕðøĎúĉîćĔîøąïïĂĆÝÞøĉ÷ą� ĔîǰÖćøðøąßčöüĉßćÖćøđøČęĂÜÖćøëŠć÷đìÙüćöøšĂîĒúą

öüúĔîĂčðÖøèŤéšćîÙüćöøšĂîĒúąÖøąïüîÖćøǰÙøĆĚÜìĊę�7�ǰ(î�ǰ�����
�ǰøąĀüŠćÜüĆîìĊęǰ�����ǰ

ÖčöõćóĆîíŤǰèǰúĞćðćÜǰøĊÿĂøŤìǰĂ�đöČĂÜǰÝ�úĞćðćÜ. 

ßâćîĉýǰøĆêîöÜÙú
ǰßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰóĉÿčìíĉĝǰÖúĉęî×Ýø
 Ā÷ćéòîǰìîÜÖćøÖĉÝǰĒúąǰÿöđÖĊ÷øêĉ ÝêčøÜÙŤúĚĞć

đúĉý� (25�1).ǰÝúîóúýćÿêøŤÖćøĂïĒĀšÜöąöŠüÜéšü÷đìÙîĉÙÿčââćÖćýøŠüöÖĆïĂĉîôøćđøé� ĔîǰÖćø

ðøąßčöüĉßćÖćøđøČęĂÜÖćøëŠć÷đìÙüćöøšĂîĒúąöüúĔîĂčðÖøèŤéšćîÙüćöøšĂîĒúąÖøąïüîÖćøǰÙøĆĚÜìĊę

�7�ǰ	î�ǰ�������
�ǰøąĀüŠćÜüĆîìĊęǰ�����ǰÖčöõćóĆîíŤǰèǰúĞćðćÜǰøĊÿĂøŤìǰĂ�đöČĂÜǰÝ�úĞćðćÜ. 

ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
 ß÷ćÖøǰđßĉÜéĊ
ǰÿöđÖĊ÷øêĉ ÝêčøÜÙŤúĚĞćđúĉýǰĒúąǰÝêčøõĆìø üćùìíĉĝ� (25�1).ǰÿõćüąìĊę

đĀöćąÿö×ĂÜÖćøìĞćÙüćöđ÷Ęîéšü÷ÿčââćÖćýĒïïĀúć÷×ĆĚîêĂîÿĞćĀøĆïñĆÖÖćéĀĂöĀŠĂ�ǰĔîǰÖćø

ðøąßčöüĉßćÖćøđøČęĂÜÖćøëŠć÷đìÙüćöøšĂîĒúąöüúĔîĂčðÖøèŤéšćîÙüćöøšĂîĒúąÖøąïüîÖćøǰÙøĆĚÜìĊę

�7�ǰ	î�ǰ�������
�ǰøąĀüŠćÜüĆîìĊęǰ�����ǰÖčöõćóĆîíŤǰèǰúĞćðćÜǰøĊÿĂøŤìǰĂ�đöČĂÜǰÝ�úĞćðćÜ. 

ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰõćîčöćýǰÿöîċÖ
ǰóĉÿčìíĉĝǰÖúĉęî×Ýø ĒúąǰÿöđÖĊ÷øêĉ ÝêčøÜÙŤúĚĞćđúĉý� (25�1).ǰÖćøýċÖþć

ĂĆêøćÿŠüîðøĉöćêø×ĂÜñúĉêñúêŠĂðøĉöćêøĀšĂÜÿčââćÖćýĔîÖćøìĞćÙüćöđ÷ĘîñĆÖÖćé×ćüðúĊéšü÷

øąïïÿčââćÖćý� ĔîǰÖćøðøąßčöüĉßćÖćøđøČęĂÜÖćøëŠć÷đìÙüćöøšĂîĒúąöüúĔîĂčðÖøèŤéšćîÙüćö

øšĂîĒúąÖøąïüîÖćøǰÙøĆĚÜìĊę�7�ǰ	î�ǰ�������
�ǰøąĀüŠćÜüĆîìĊęǰ�����ǰÖčöõćóĆîíŤǰèǰúĞćðćÜǰøĊÿĂøŤìǰ

Ă�đöČĂÜǰÝ�úĞćðćÜ. 
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Sayam Aroonsrimorakot, Siriwat Wongsiri, Niwooti Whangchai, Somkiat Jaturonglumlert, & 

Chalinda Ariyadaj. 	���� 
 � ǰBioaccumulation of heavy metal and food safety of Hoi 

Due and Hoi Hom. In International Conference on Agricultural, Environmental and 

Civil Engineering �th, (pp. �����
�ǰPhuket, Thailand. 

Sayam Aroonsrimorakot, Siriwat Wongsiri, Niwooti Whangchai, Somkiat Jaturonglumlert, & 

Chalinda Ariyadaj. (2017). Food preference and growth of local land snail to develop 

as farmed animal. In International Conference on Agricultural, Environmental and 

Civil Engineering 5th, (pp. 21-25). Phuket, Thailand. 

Jatupol Meesawat, Chalinda Ariyadej, Adisak Joomwong, & Somkiat Jaturonglumlert. (2017). 

Using red-light for purity phycocyanin in Spirulina platensis. In The 13th International 

DPOGFSFODFǰ Ķ"4*"/ǰ DPNNVOJUZǰ LOPXMFEHFǰ OFUXPSLTǰ GPSǰ UIFǰ FDPOPNZ
ǰ TPDJFUZ
ǰ

DVMUVSF
ǰBOEǰFOWJSPONFOUǰTUBCJMJUZķ. 8-12 July 2017, Sheraton grande ocean resort, 

Japan. 

Chalinda Ariyadet, Jittana Kaewmaneesuk, Mongkol Thirabunyanon, & Somkiat 

Jaturonglumlert. (2017). Smart culture for Nostoc commune in closed system. In The 

��UIǰ *OUFSOBUJPOBMǰ DPOGFSFODFǰ Ķ"4*"/ǰ DPNNVOJUZǰ LOPXMFEHFǰ OFUXPSLTǰ GPSǰ UIFǰ
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ǰ DVMUVSF
ǰ BOEǰ FOWJSPONFOUǰ TUBCJMJUZķ. 8-12 July 2017, Sheraton 
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ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉýǰǰĒúąǰüÜđìüĆâǰĒÿîĕß÷�ǰ(2560). ÝúîýćÿêøŤ×ĂÜÖćøÿÖĆéÿćøóĂúĉĒàĘÖÙćĕøéŤÝćÖ

ÿćĀøŠć÷đêćēé÷ĔßšÙúČęîĂĆúêøšćēàîĉÙßŠü÷đÿøĉö�ǰĔîǰÖćøðøąßčöüĉßćÖćøđøČęĂÜÖćøëŠć÷đìÙüćöøšĂî

ĒúąöüúĔîĂčðÖøèŤéšćîÙüćöøšĂîǰÙøĆĚÜìĊęǰ16. 	î�175-182). øąĀüŠćÜüĆîìĊęǰ23-24 ÖčöõćóĆîíŤǰýĎî÷Ť
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ÿöđÖĊ÷øêĉ ÝêčøÜÙŤúĚĞćđúĉý
ǰÿčí÷ćǰóĉöóŤóĉĕú
ǰÝćêčóÜýŤǰüćùìíĉĝ
ǰÿčøĆêîŤǰîĆÖĀúŠĂ
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Ö. üćøÿćøǰPeer-Review øąéĆïßćêĉĒúąîćîćßćêĉ (5 ðŘ÷šĂîĀúĆÜ
 

International Journal 

Duanrung Benjamas, Jaturapatr Varith, Chalinda Ariyadet, & Pusanisa Thechatakerng. (2017). 

Effect of process conditions and shelf life on orac (oxygen radical absorbance 

capacity) value of supplement mangosteen juice. International Journal of Agricultural 

Technology, 13(7.1), 1403-1412. (Scopus) 

Jaturonglumlert, S., Varith, J., & Kiatsiriroat, T. (2015). Influence of drying method on drying 

kinetics and qualities of longan fruit leather. Maejo International of Science and 

Technology, 9(1), 54-63. (WoS, Scopus) 

 

National Journal 

Teppinta, W., Varith, J., Jaturonglumlert, S., Thaisamak, P., & Nitatwichit, C. 	����
�ǰOperation 

cost reduction for industrial pepper powder drying with alternative hot-air during 

drying process. Journal of Agricultural Research and Extension, � � 	 � 
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Thaisamak, P., Teppinta, W., Nitatwichit, C., Varith, J., & Jaturonglumlert, S. (2013). Fixed deep 

beds drying of black pepper: a comparative study between a normal airflow and 
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freeze drying on mango. Journal of Agricultural Research and Extension, 30(3), 57-68. 
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(2560). ÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøðøąÖĂïôŘîĂúĉÖøüöÝćÖéĂÖïĆüĀúüÜǰēé÷ĔßšđìÙîĉÙÿÖĆé

éšü÷ĕöēÙøđüô�ǰüćøÿćøüĉì÷ćýćÿêøŤǰö×�
ǰ��	�
, �������� (TCI ÖúčŠöìĊęǰ1) 

đïâÝóøǰĂõĉüÜÙŤÜćö, ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø, ÝêčøõĆìøǰüćùìíĉĝǰĒúąǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý�ǰ	2560). đìÙîĉÙ
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öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ, 24(2), 1-10. (TCI ÖúčŠöìĊęǰ1) 

ìĉóćóøǰđøČĂÜ÷ý, ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúšćđúĉý, ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêøǰĒúąǰÝêčøõĆìøǰüćùìíĉĝ
ǰ(2559). ðŦÝÝĆ÷ìĊęöĊ
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đĀöćąÿö×ĂÜÖćøìĞćÙüćöđ÷Ęîéšü÷ÿčââćÖćýĒïïĀúć÷×ĆĚîêĂîÿĞćĀøĆïñĆÖÖćéĀĂöĀŠĂ�ǰ ĔîǰÖćø

ðøąßčöüĉßćÖćøǰÖćøëŠć÷đìóúĆÜÜćîÙüćöøšĂîĒúąöüúĔîĂčðÖøèŤéšćîÙüćöøšĂîĒúąÖøąïüîÖćøǰ
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Āöć÷đĀêč: ĕéšÿĂïñŠćîĒúąÿĞćđøĘÝĀúĆÖÿĎêøÖćøĂïøöìĊę×ċĚîìąđïĊ÷îĀúĆÖÿĎêøĒúąĀîŠü÷òřÖĂïøöÖĆï  

ÿĞćîĆÖÜćîÙèąÖøøöÖćøĂćĀćøĒúą÷ćǰÙČĂǰĶĀúĆÖÿĎêøñĎšÖĞćĀîéÖøąïüîÖćøÛŠćđßČĚĂéšü÷
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ÙüćöøšĂîĔîÖćøñúĉêĂćĀćøĔîõćßîąïøøÝčìĊęðŗéÿîĉìßîĉéìĊęöĊÙüćöđðŨîÖøéêęĞćĒúąßîĉé

ðøĆïÖøéǰ	Process Authority)ķǰđú×ìĊęĔïðøąÖćýîĊ÷ïĆêøǰ�������� 
 

6. ðøąÿïÖćøèŤÖćøìĞćÜćî 

ó.÷. ���4 ı đö.÷. ���7ǰïøĉþĆìǰĕì÷÷ĎđîĊę÷îǰēôøđàŠîêŤǰēðøéĆÖÿŤǰÝĞćÖĆéǰöĀćßî 

êĞćĒĀîŠÜĀĆüĀîšćòść÷ÙüïÙčöÙčèõćóĂćĀćøĔîõćßîąðŗéÿîĉìǰ	ðúćìĎîŠć,   

ðúćàćøŤéĊîïøøÝčÖøąðŞĂÜ/ëčÜøĊìĂøŤìđóćàŤ /ëćéĂąúĎöĉđîĊ÷ö
  

 

7. ðøąÿïÖćøèŤÜćîüĉÝĆ÷ 	5 ðŘ÷šĂîĀúĆÜ
 

1. ĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ : Ăĉìíĉóú×ĂÜēÙóĉÖđöîêŤđìßĆîêŠĂÙüćöÙÜêĆü×ĂÜĒĂîēìĕà÷ćîĉîĔî

ñúĉêõĆèæŤđÙøČęĂÜéČęöÿöčîĕóø. ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÿĞćîĆÖÜćîÙèąÖøøöÖćøüĉÝĆ÷ĒĀŠÜßćêĉ

êćöÜïðøąöćèöĀćüĉì÷ćúĆ÷ĒöŠēÝš. ðøąÝĞćðŘǰ��61. 

2. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ : ýċÖþćÙüćöđðŨîĕðĕéšĔîÖćøóĆçîćñúĉêõĆèæŤÝćÖüĆÿéčđĀúČĂìĉĚÜ×ĂÜ

ĂčêÿćĀÖøøöîĚĞćÿšöēé÷ÖćøÿÖĆéĒúąÖúĆęîîĚĞćöĆîĀĂöøąđĀ÷ǰÿćøôŘēîúĉÖìĆĚÜĀöéǰĒúąđóÙêĉî

ĒïïĕöēÙøđüôøŠüöǰÝćÖđðúČĂÖÿšöđ×Ċ÷üĀüćî . ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÿĞćîĆÖÜćî

ÙèąÖøøöÖćøüĉÝĆ÷ĒĀŠÜßćêĉêćöÜïðøąöćèöĀćüĉì÷ćúĆ÷ĒöŠēÝš. ðøąÝĞćðŘǰ��61. 

3. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ : ÖćøóĆçîćêšîĒïïđÙøČęĂÜÿÖĆéÿćøĕôēÙĕà÷ćîĉîÙüćöïøĉÿčìíĉĝÿĎÜÝćÖ

ÿćĀøŠć÷ÿĕðøĎúĉîć. ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰēÙøÜÖćøìčîóĆçîćîĆÖüĉÝĆ÷ĒúąÜćîüĉÝĆ÷đóČęĂ

ĂčêÿćĀÖøøöǰ	óüĂ
ǰøąéĆïðøĉââćđĂÖǰðøąÝĞćðŘǰ��60. 

4. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ : ÖćøóĆçîćđìÙēîēú÷ĊéĆÖÝĆïĒúąÙüïÙčöÖŢćàÙćøŤïĂîĕéĂĂÖĕàéŤÝćÖ

ĂčêÿćĀÖøøöñúĉêđĂìćîĂúđóČęĂĔßšđóćąđúĊĚ÷ÜÿĕðøĎúĉîćéšü÷øąïïôćøŤöÿćĀøŠć÷ĂĆÝÞøĉ÷ą . 

ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰēÙøÜÖćøüĉÝĆ÷ÖćøđÖþêøǰÿĞćîĆÖÜćîóĆçîćüĉÝĆ÷ÖćøđÖþêøǰ	ĂÜÙŤÖćø

öĀćßî
ǰðøąÝĞćðŘǰ��60. 

5. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ : ÖćøĔßšÙúČęîĂĆúÙøšćēàîĉÖßŠü÷ĔîÖćøÿÖĆéÿćøĒĂîēìĕà÷ćîĉîĒúąùìíĉĝêšćî

ĂîčöĎúĂĉÿøąÝćÖéĂÖĂĆâßĆî�ǰìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰ

öĀćüĉì÷ćúĆ÷ĒöŠēÝšǰðøąÝĞćðŘǰ��60. 

6.ǰìĊęðøċÖþćēÙøÜÖćø : đÙøČęĂÜéČęöúéîĚĞćêćúÝćÖñĆÖđßĊ÷Üéć�ǰǰìčîĂčéĀîčîēÙøÜÖćøēé÷ǰÿĞćîĆÖÜćî

îüĆêÖøøöĒĀŠÜßćêĉǰ	ĂÜÙŤÖćøöĀćßî
ǰðøąÝĞćðŘǰ�560. 

7.ǰìĊęðøċÖþćēÙøÜÖćø : ðúĊÖúšü÷ÿÖĆéïĞćøčÜîĚĞćîöĒöŠÿĞćĀøĆïöćøéćĔĀšîöïčêøßîĉéđöĘéđÙúČĂï�ǰǰ

ìčîĂčéĀîčîēÙøÜÖćøēé÷ǰÿĞćîĆÖÜćîîüĆêÖøøöĒĀŠÜßćêĉǰ	ĂÜÙŤÖćøöĀćßî
ǰðøąÝĞćðŘǰ�560. 
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8.ǰìĊęðøċÖþćēÙøÜÖćø : ÖćøóĆçîćÖøøöüĉíĊÖćøñúĉêîĚĞćÿšöÿć÷ßĎïĆúàćöĉÖÝćÖđîČĚĂñúÖćĒôéšü÷üĉíĊ

ĔĀöŠ�ǰìčîĂčéĀîčîēÙøÜÖćøēé÷ǰēÙøÜÖćøìčîóĆçîćîĆÖüĉÝĆ÷ĒúąÜćîüĉÝĆ÷đóČęĂĂčêÿćĀÖøøöǰ	óüĂ
ǰ

øąéĆïðøĉââćēìǰðøąÝĞćðŘǰ�560. 

9.ǰĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ : ÖćøñúĉêđÙøČęĂÜéČęöîĚĞćÿšöÿć÷ßĎĀöĆÖđóČęĂÿč×õćóÝćÖđîČĚĂñúÖćĒôǰ

	Coffee Pulp). ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰēÙøÜÖćøóĆçîć×ĊéÙüćöÿćöćøëìćÜđìÙēîēú÷ĊĒúą

üĉ ÝĆ ÷ × Ă Ü õ ć Ù đ Ă Ö ß î Ĕ î óČĚ î ìĊę ǰ 	 Industrial Research and Technology Capacity 

Development Program: IRTC) õć÷ĔêšēÙøÜÖćøĂčì÷ćîüĉì÷ćýćÿêøŤõćÙđĀîČĂǰ	ÝĆÜĀüĆé

đßĊ÷ÜĔĀöŠ
ǰðøąÝĞćðŘǰ��60. 

10.ǰìĊęðøċÖþćēÙøÜÖćø : ēÙøÜÖćøÖĉÝÖøøöóĆçîćĒúąÿøšćÜöĎúÙŠćđóĉęöñúĉêõĆèæŤĂćĀćøĒðøøĎðǰ

ýĎî÷ŤÿŠÜđÿøĉöĂčêÿćĀÖøøöõćÙìĊęǰ��ǰǰìčîĂčéĀîčîēÙøÜÖćøēé÷ǰýĎî÷ŤÿŠÜđÿøĉöĂčêÿćĀÖøøöõćÙǰ6ǰǰ

ÖøöÿŠÜđÿøĉöĂčêÿćĀÖøøöǰðøąÝĞćðŘǰ�560. 

11.ǰìĊęðøċÖþćēÙøÜÖćø : ēÙøÜÖćøÖĉÝÖøøöóĆçîćĒúąÿøšćÜöĎúÙŠćđóĉęöñúĉêõĆèæŤĂćĀćøĒðøøĎðǰ

ýĎî÷ŤÿŠÜđÿøĉöĂčêÿćĀÖøøöõćÙìĊęǰ��ǰǰìčîĂčéĀîčîēÙøÜÖćøēé÷ǰýĎî÷ŤÿŠÜđÿøĉöĂčêÿćĀÖøøöõćÙǰ�ǰǰ

ÖøöÿŠÜđÿøĉöĂčêÿćĀÖøøöǰðøąÝĞćðŘǰ�560. 

12.ǰĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ : ÖćøýċÖþćÿõćüąìĊęđĀöćąÿöĔîÖćøìĞćÿĊñÿöĂćĀćøÝćÖñúöąđÖĊĜ÷Ü �ǰ

ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÿĞćîĆÖÜćîÙèąÖøøöÖćøüĉÝĆ÷ĒĀŠÜßćêĉǰðøąÝĞćðŘǰ��59. 

13.ǰĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ : ÖćøóĆçîćñúĉêõĆèæŤđÙøČęĂÜéČęöÿöčîĕóøĒúąÿĊñÿöĂćĀćøÝćÖòćÜ�ǰ

ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÿĞćîĆÖÜćîÙèąÖøøöÖćøüĉÝĆ÷ĒĀŠÜßćêĉêćöÜïðøąöćèöĀćüĉì÷ćúĆ÷

ĒöŠēÝšǰðøąÝĞćðŘǰ��59. 

14.ǰĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ : ÖćøĔßšÙúČęîĕöēÙøđüôßŠü÷ĔîÖćøÿÖĆéĒĂîēìĕà÷ćîĉîÝćÖñúĀöŠĂî�ǰ

ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰðøąÝĞćðŘǰ

��59. 

15.ǰñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ : ýċÖþćĒúąóĆçîćÖćøÿÖĆéîĚĞćöĆîĀĂöøąđĀ÷ÝćÖêąĕÙøšéšü÷îĚĞćĒúąĕĂîĚĞć�ǰ

ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰðøąÝĞćðŘǰ

��59. 

16.ǰñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ : ÖćøĔßšĂĆúêøćēàîĉÖßŠü÷ÿÖĆéÿćøĂĂÖùìíĉĝßĊüõćóÝćÖÖøąđìĊ÷öđóČęĂ÷Ćï÷ĆĚÜ

ÖćøđÝøĉâ×ĂÜđßČĚĂǰEscherichia Coli�ǰìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÿĞćîĆÖÜćîÙèąÖøøöÖćøüĉÝĆ÷

ĒĀŠÜßćêĉêćöÜïðøąöćèöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰðøąÝĞćðŘǰ��59. 

17. ĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ : ÖćøÿÖĆéÿćøĒĂîēìĕà÷ćîĉîÝćÖÖøąđÝĊě÷ïĒéÜ�ǰìčîĂčéĀîčîÖćøüĉÝĆ÷

ēé÷ǰÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰðøąÝĞćðŘǰ��58. 
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18. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ : ÖćøĔßšĕöēÙøđüôßŠü÷ĔîÖćøÿÖĆéĕúēÙðŘîÝćÖđ÷ČęĂĀčšöđöúĘéôŦÖ×šćü �ǰ

ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš ǰðøąÝĞćðŘǰ

��58. 

19. ĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ : ÖćøĀćÿõćüąìĊęđĀöćąÿöĔîÖćøĂïĒĀšÜêŠĂÖćøÿÖĆéÿćøêšćîĂîčöĎú

ĂĉÿøąĔîßćÿöčîĕóøÝćÖïĆüĀúüÜ�ǰìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÿĞćîĆÖüĉÝĆ÷ĒúąÿŠÜđÿøĉöüĉßćÖćø

ÖćøđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰðøąÝĞćðŘǰ��57. 

20. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ǰ: ÖćøĀćÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøôŘēîúĉÖÝćÖđöúĘéúĞćĕ÷ǰēé÷üĉíĊ

ĕöēÙøđüôøŠüö�ǰìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰöĀćüĉì÷ćúĆ÷

ĒöŠēÝšǰðøąÝĞćðŘǰ2557. 

21. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ǰ: ÖćøĀćÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøôŘēîúĉÖÝćÖđöúĘéöąđÖĊĜ÷Üǰēé÷

üĉíĊĕöēÙøđüôøŠüö�ǰìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÿĞćîĆÖüĉÝĆ÷ĒúąÿŠÜđÿøĉöüĉßćÖćøÖćøđÖþêøǰ

öĀćüĉì÷ćúĆ÷ĒöŠēÝšǰðøąÝĞćðŘǰ2557. 

 

8. ñúÜćîêĊóĉöóŤđñ÷ĒóøŠ 	5 ðŘ÷šĂîĀúĆÜ
 

  Ö�ǰïìÙüćöìćÜüĉßćÖćøǰ(5 ðŘ÷šĂîĀúĆÜ
 

  International Journal 

Narkprasom Kanjana & Tsai Pi-Jen. (2013). Effect of ascorbic acid on the Djulis pigment in 

alcohol model system with different temperature. Advanced Science Letters, 

19(3), 3119-3121. (WoS, Scopus) 
 

National Journal 

ÖćâÝîćǰîćÙðøąÿö, ÝêčøõĆìøǰüćùìíĉĝ, ĂčöćóøǰĂčðøą, Ā÷ćéòîǰìîÜÖćøÖĉÝǰĒúąǰîĆÖøïǰîćÙðøąÿö�ǰ

(2560). ÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøðøąÖĂïôŘîĂúĉÖøüöÝćÖéĂÖïĆüĀúüÜǰēé÷ĔßšđìÙîĉÙ

ÿÖĆééšü÷ĕöēÙøđüô�ǰüćøÿćøüĉì÷ćýćÿêøŤǰö×�
ǰ45(2), 328-342. (TCI ÖúčŠöìĊęǰ�
 

ÿčøĉîìøćóøǰßĆęÜĕß÷
ǰÝćêčóÜýŤǰüćùìíĉĝ
ǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý 
ǰÖćâÝîćǰîćÙðøąÿö
ǰèĆäåŤóĆßøǰđëĊ÷ø

üøÖćîêŤǰĒúąǰóĉÿčìíĉĝǰÖúĉęî×Ýø�ǰ	����
�ǰÖćøĔßšĒÖŢÿēĂēàîĔîÖćøÖĞćÝĆéĀîĂîĒöúÜüĆîñúĕöšǰ

	Bactrocera latifrons) ĔîóøĉÖ�ǰüćøÿćøüĉÝĆ÷ĒúąÿŠÜđÿøĉöüĉßćÖćøđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš
ǰ

��	�

 13-23� (TCI ÖúčŠöìĊęǰ�
 

Ā÷ćéòîǰìîÜÖćøÖĉÝ
ǰÖćâÝîćǰîćÙðøąÿöǰĒúąǰîĆÖøïǰîćÙðøąÿö�ǰ	����
�ǰñú×ĂÜÖøąïüîÖćøêŠĂ

ÿöïĆêĉìćÜÖć÷õćóĒúąðøĉöćèĒÙēøìĊîĂ÷éŤĔîÿĊñÿöĂćĀćøíøøößćêĉÝćÖđ÷ČęĂĀčšöđöúĘéôŦÖ×šćü . 

üćøÿćøđìÙēîēú÷ĊÖćøĂćĀćøǰǰöĀćüĉì÷ćúĆ÷ÿ÷ćö
ǰ�
 47-57. (TCI ÖúčŠöìĊęǰ�
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×�ǰïìÙüćöÖćøðøąßčöüĉßćÖćø 

Yardfon Tanongkankit, Kanjana Narkprasom, Nukrob Narkprasom, Khwanruthai Saiupparat, 

& Phattareeya Siriwat. (2017). Microwave-assisted extraction of lycopenen from 

gac arils (Momordica cochinchinensis (Lour.) Spreng). In 19th International 

conference on food science and nutition. (pp. 2201-2203). 26-27 March, Madrid 

Spain. 

ÖćâÝîćǰîćÙðøąÿö
 ǰĀ÷ćéòîǰìîÜÖćøÖĉÝ 
 ǰ đìĉéýĆ Öéĉĝ ǰ ēìèúĆÖþèŤ 
 ǰèĉßÖčú ǰ đìĊ÷îĕì÷ 
ǰǰǰ  

ǰÿčõĉââćǰÿč÷ąđĀúĘÖ
ǰĂĆÝÞøćǰđĀúŠćðøąđÿøĉå
ǰüøĆââćǰđôŚũĂÜßčŠöǰĒúąǰîĆÖøïǰîćÙðøąÿö�ǰ

(2560). ÖćøýċÖþćÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøÿĊĒéÜÝćÖòćÜĒúąÙüćöÙÜêĆü×ĂÜñÜÿĊìĊę

ñŠćîÖøąïüîÖćøĂïĒĀšÜĒïïóŠîòĂ÷�ǰĔîǰÜćîðøąßčöüĉßćÖćøðøąÝĞćðŘǰ2560ǰöĀćüĉì÷ćúĆ÷ĒöŠ

ēÝš
ǰ	î�ǰ322-331). öĀćüĉì÷ćúĆ÷ĒöŠēÝšǰÝĆÜĀüĆéđßĊ÷ÜĔĀöŠ. 

îĆÖøï îćÙðøąÿö, Ā÷ćéòî ìîÜÖćøÖĉÝ, đìĉéýĆÖéĉĝ ēìèúĆÖþèŤ, öčÖøĉî ĀîĎÙÜ, õćîćë ĒÿÜđÝøĉâøĆêîŤ Ēúą

ÖćâÝîć îćÙðøąÿö. (2560). ÖćøóĆçîćÿĎêøìĊęđĀöćąÿöÿćĀøĆïđÙøČęĂÜéČęöÿöčîĕóøÝćÖòćÜēé÷

üĉíĊÖćøĂĂÖĒïïÖćøìéúĂÜĒïïñÿö�ǰ Ĕîǰ ÖćøðøąßčöüĉßćÖćøßöøöÙèąðäĉïĆêĉÜćîüĉì÷ćÖćøǰ

Ăó�ÿí�ǰÙøĆĚÜìĊęǰ�ǰĶìøĆó÷ćÖøĕì÷ǰ�ǰýĆÖ÷õćóöćÖúšîöĊĔĀšđĀĘîķ�ǰ	î�ǰ171-178). èǰýĎî÷ŤđÙøČĂ×Šć÷

ÖćøđøĊ÷îøĎšđóČęĂõĎöĉõćÙǰÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ǰÝĆÜĀüĆéÿøąïčøĊ� 

üøĆââćǰđôŚũĂÜßčŠö
ǰÖćâÝîćǰîćÙðøąÿö
ǰÝêčøõĆìøǰüćùìíĉĝ
ǰĀ÷ćéòîǰìîÜÖćøÖĉÝ
ǰïĆèæĉêǰĀĉøĆâÿëĉê÷Ťóøǰ

ĒúąǰîĆÖøïǰîćÙðøąÿö�ǰ	����
�ǰÖćøđðøĊ÷ïđìĊ÷ïüĉíĊóČĚîñĉüêĂïÿîĂÜÖĆïēÙøÜ×Šć÷ðøąÿćì

đìĊ÷öĔîÖćøÿÖĆéÿćøïøćàĉúĊîÝćÖĒÖŠîòćÜēé÷đìÙîĉÙĕöēÙøđüôøŠüö�ǰĔîǰÖćøðøąßčöìćÜ

üĉßćÖćøüĉýüÖøøöĂćĀćøĒĀŠÜßćêĉÙøĆĚÜìĊęǰ�, (î�ǰ�������
�ǰöĀćüĉì÷ćúĆ÷ĒöēÝšǰÝĆÜĀüĆéđßĊ÷ÜĔĀöŠ� 

ýĉøĉúĆÖþèŤǰǰđÖĉéýĉøĉ, îĆÖøïǰǰîćÙðøąÿö, ÝêčøõĆìøǰǰüćùìíĉĝ, Ā÷ćéòîǰǰìîÜÖćøÖĉÝǰĒúąǰÖćâÝîćǰîćÙ

ðøąÿö�ǰ	����
�ǰñú×ĂÜÖćøĔßšĕöēÙøđüôêŠĂÖćøÿÖĆéĒĂîēìĕà÷ćîĉîÝćÖñúĀöŠĂîéšü÷üĉíĊóČĚîñĉü

êĂïÿîĂÜ�ǰĔîǰÖćøðøąßčöüĉßćÖćøüĉýüÖøøöĂćĀćøĒĀŠÜßćêĉÙøĆĚÜìĊęǰ� , 	î�ǰ�������ǰ
�ǰ

öĀćüĉì÷ćúĆ÷ĒöŠēÝšǰÝĆÜĀüĆéđßĊ÷ÜĔĀöŠ� 

ÖćâÝîćǰîćÙðøąÿö,ǰîùöúǰïčâöĊ,ǰüøĆââćǰĒÖšüüÜþć,ǰîĆÖøïǰîćÙðøąÿöǰĒúąǰĀ÷ćéòîǰìîÜÖćøÖĉÝ�ǰ

2559. ÿõćüąìĊę đĀöćąÿöÿĞćĀøĆïÖćøÿÖĆéĒĂîēìĕà÷ćîĉîÝćÖÖøąđÝĊě÷ïĒéÜǰ	Hibiscus 

sabdariffa L.). ĔîǰÖćøðøąßčöüĉßćÖćøüĉÝĆ÷ĒúąîüĆêÖøøöÿøšćÜÿøøÙŤǰÙøĆĚÜìĊęǰ3, (î� 1-6). 15 ı 

16 ÖĆî÷ć÷î
 öìø�úšćîîćǰÝĆÜĀüĆéđßĊ÷ÜĔĀöŠ� 

ĂéĉýĆÖéĉĝǰĀöČęîđÖĊĜ÷Ü, ÝćêčóÜýŤǰüćùìíĉĝ, îĆÖøïǰîćÙðøąÿö Ēúą ÖćâÝîćǰîćÙðøąÿö�ǰ(2558).ǰÖćøĀć

ÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéĒĂîēìĕà÷ćîĉîÝćÖöąđÖĊĜ÷Üēé÷ĔßšÙúČęîĕöēÙøđüôøŠüöéšü÷ĔîÖćø

ÿÖĆé�ǰĔîǰÖćøðøąßčöüĉßćÖćøđÿîĂñúÜćîüĉÝĆ÷øąéĆïïĆèæĉêýċÖþćĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ36, 	î� 422-

429). 
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ÖćâÝîćǰîćÙðøąÿö, éüÜĔÝǰĔßšĕéšîćî, ÿčóøøèĉÖćǰßĞćđøČĂÜ, Ā÷ćéòîǰìîÜÖćøÖĉÝ, îĆÖøïǰîćÙðøąÿöǰ

ĒúąǰìĉóćóøǰÙĞćĒéÜ�ǰ	����
�ǰÝúîóúýćÿêøŤĒúąÖćøúéÙüćößČĚî×ĂÜÖćøĂïĒĀšÜĀĂöĀĆüĔĀâŠ

ĒïïĀĆęî�ǰĔîǰÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉüĉýüÖøøöĂćĀćøǰÙøĆĚÜìĊęǰ� 
ǰ	î�ǰ�������
� 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰüĉì÷ćđ×êÖĞćĒóÜĒÿîǰÝĆÜĀüĆéîÙøðåö� 

ÖćâÝîćǰîćÙðøąÿö, üøóúǰÙćøĉîìć, ïčðñćǰĒàŠÝŠćü, ïčè÷ćóøǰĒÿîóøö, îĆÖøïǰîćÙðøąÿö, Ā÷ćéòîǰ

ìîÜÖćøÖĉÝǰĒúąǰÝćêčóÜýŤǰüćùìíĉĝ�ǰ	����
�ǰĂĉìíĉóú×ĂÜĂčèĀõĎöĉĂïĒĀšÜêŠĂðøĉöćèÿćøôŘîĂúĉÖ

ìĆĚÜĀöéĒúąÙüćöÿćöćøëĔîÖćøđðŨîÿćøêšćîĂîčöĎúĂĉÿøą×ĂÜßćÿöčîĕóøÝćÖÖúĊïéĂÖïĆüĀúüÜ�ǰ

Ĕî ǰ Öćøðøąßč öüĉ ß ćÖćøøąéĆïßćêĉ üĉ ýüÖøøöĂćĀćø ǰÙøĆĚ ÜìĊę ǰ � 
 ǰ ǰ 	î � ǰ ������� 
 � 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰüĉì÷ćđ×êÖĞćĒóÜĒÿîǰÝĆÜĀüĆéîÙøðåö� 

ÖćâÝîćǰîćÙðøąÿö, øĆßîÖǰđÿĊ÷ÜĔĀöŠ, üøĆââćǰđôŚũĂÜßčŠö, ýĉøĉúĆÖþèŤǰđÖĉéýĉøĉ, öčÖøĉîǰĀîĎÙÜ, ĂčöćóøǰĂčðøąǰ

ĒúąǰîĆÖøïǰîćÙðøąÿö�ǰ	����
�ǰĂĉìíĉóú×ĂÜÿõćüąĔîÖćøĂïĒĀšÜĒïïóŠîòĂ÷êŠĂÙčèúĆÖþèą

×ĂÜÖćĒôñÜ�ǰĔîǰÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉüĉýüÖøøöĂćĀćøǰÙøĆĚÜìĊęǰ� 
ǰ	î�ǰ�����
� 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰüĉì÷ćđ×êÖĞćĒóÜĒÿîǰÝĆÜĀüĆéîÙøðåö� 

ÖćâÝîćǰîćÙðøąÿö, üøøèíĉéćǰïĞćøčÜõĆÖéĊ, ýĉøĉúĆÖþèŤǰüÜýŤĕß÷ć, ĂĆöóĉÖćǰÙšćöĊé, ĂčöćóøǰĂčðøąǰĒúąǰ

îĆÖøïǰîćÙðøąÿö�ǰ	����
�ǰÖćøĀćÿõćüąìĊęđĀöćąÿöÿĞćĀøĆïÖćøñúĉêĕüîŤÝćÖöąđÖĊĜ÷Üēé÷ĔßšüĉíĊ

óČĚîìĊęñĉüêĂïÿîĂÜ�ǰĔîǰÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉüĉýüÖøøöĂćĀćøǰÙøĆĚÜìĊęǰ� 
ǰ	î�ǰ�����
� 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰüĉì÷ćđ×êÖĞćĒóÜĒÿîǰÝĆÜĀüĆéîÙøðåö� 

îĆÖøïǰîćÙðøąÿö, óĉöóŤÿčéćǰÖčúìüÜÙŤ, úĆÖþèŤîøĉîìøŤǰđðúĊę÷îÿøšćÜ, Ā÷ćéòîǰìîÜÖćøÖĉÝǰĒúąǰÖćâÝîćǰ

îćÙðøąÿö�ǰ	����
�ǰÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøôŘēîúĉÖÝćÖđðúČĂÖúĞćĕ÷ēé÷üĉíĊ

ĕöēÙøđüôøŠüö�ǰÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉüĉýüÖøøöĂćĀćøǰÙøĆĚÜìĊęǰ� 
ǰ	î�ǰ�����
� 

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰüĉì÷ćđ×êÖĞćĒóÜĒÿîǰÝĆÜĀüĆéîÙøðåö� 

 

9. ñúÜćîĒúąøćÜüĆúìĊęĕéšøĆï 

øćÜüĆúéĊđéŠîìćÜéšćîüĉßćÖćø 

��ǰìĊöîĆÖüĉÝĆ÷ìĊęĕéšøĆïøćÜüĆúëšü÷óøąøćßìćîǰÿöđéĘÝóøąđìóĄǰøćÜüĆúǰPlatinum Award ßČęĂ

ñúÜćîǰñúĉêõĆèæŤÝćÖÿŠüîêŠćÜėǰ×ĂÜöąđÖĊĜ÷ÜóČßĂîčøĆÖþŤĔîēÙøÜÖćøĂîčøĆÖþŤóĆîíčÖøøöóČßĂĆîđîČęĂÜöćÝćÖǰ

óøąøćßéĞćøĉǰÿöđéĘÝóøąđìóøĆêîøćßÿčéćĄǰÿ÷ćöïøöøćßÖčöćøĊǰ�ǰÿĞćîĆÖÜćîÙèąÖøøöÖćøüĉÝĆ÷ĒĀŠÜßćêĉ  

	üß�
 ÝćÖÜćîöĀÖøøöüĉÝĆ÷ĒĀŠÜßćêĉǰ����ǰThailand Research Expo ����ǰøąĀüŠćÜüĆîìĊęǰ�����ǰ

ÿĉÜĀćÙöǰ����ǰèǰēøÜĒøöđàĘîìćøćĒÖøîéŤĒúąǰïćÜÖĂÖÙĂîđüîßĆęîđàĘîđêĂøŤǰÖøčÜđìóĄǰ 
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��ǰñúÜćîüĉÝĆ÷îüĆêÖøøöîćîćßćêĉ ǰ đøČęĂÜǰĶCoffatic�: Balsamic vinegar from coffee 

pulpķǰÝćÖÜćîǰ International Invention and Design Competition, IIDC ����
ǰHongkong đöČęĂ

üĆîìĊęǰ���ǰíĆîüćÙöǰ����ǰĕéšøĆïøćÜüĆúǰ�ǰøćÜüĆúǰĕéšĒÖŠ 

� ǰ øćÜüĆú đĀøĊ ÷âìĂÜǰ 	Gold Medal) ÝćÖǰ International Invention and Design 

Competition,ǰIIDC 

�ǰøćÜüĆúǰSpecial Award ÝćÖǰInternational Invention and Design Competition, 

IIDC 

�ǰøćÜüĆúǰFIRI Award (the best Invention) ÝćÖǰThe �st Institute Inventors and 

Researchers in I.R. ðøąđìýǰIran 

��ǰñúÜćîÖćøðøąÖüéǰÜćîüĉÝĆ÷ǰîüĆêÖøøöĒúąÿĉęÜðøąéĉþåŤîćîćßćêĉǰđøČęĂÜ Plee NcapTM : 

Microencapsulate Tablet of banana blossom extract for maternal breastfeeding (óúĊ đ Ăî

ĒÙð�ǰđìÙēîēú÷ĊÖćøĀŠĂĀčšöÿćøÿĞćÙĆâĔîðúĊÖúšü÷ÿÖĆéĂĆéđöĘéøąéĆïĕöēÙøđöêøÿĞćĀøĆïöćøéćĔĀšîöïčêø
  

Ý ć Ö Ü ć î  21st Moscow International Salon of Inventions and Innovation Technologies 

(ARCHIMEDES) èǰǰÖøčÜöĂÿēÙüŤǰðøąđìýÿĀõćóēàđüĊ÷êøĆÿđàĊ÷ǰøąĀüŠćÜüĆîìĊęǰ5-8 đöþć÷îǰ2561 ĕéšøĆï

øćÜüĆúǰ�ǰøćÜüĆúǰĕéšĒÖŠ 

� ǰøćÜüĆú đĀøĊ÷âìĂÜǰ	Gold Medal) ÝćÖǰ21st Moscow International Salon of 

 Inventions and Innovation Technologies (ARCHIMEDES) 

� ǰ ø ć Ü üĆ úóĉ đ ýþ ǰ 	 Special Award on stage)ǰ Ý ć Ö ǰ21st Moscow International 

 Salon of Inventions and Innovation Technologies (ARCHIMEDES) 

�ǰǰøćÜüĆú÷Ăéđ÷Ċę÷öǰ	Excellency Award) ÝćÖÿöćÙöîüĆêÖøøöðøąđìýēøöćđîĊ÷ǰ 

- øćÜüĆúóĉđýþǰ	Special Award) ĒúąøćÜüĆúđĀøĊ÷âìĂÜǰ	Gold Medal) ÝćÖ ðøąđìýǰ

Bosnia and Herzegovina 

��ǰñúÜćîÖćøðøąÖüéǰÜćîüĉÝĆ÷ǰîüĆêÖøøöĒúąÿĉęÜðøąéĉþåŤîćîćßćêĉǰđøČęĂÜ Plee NcapTM : 

Microencapsulate Tablet of banana blossom extract for maternal breastfeeding (óúĊ đ Ăî

ĒÙð�ǰđìÙēîēú÷ĊÖćøĀŠĂĀčšöÿćøÿĞćÙĆâĔîðúĊÖúšü÷ÿÖĆéĂĆéđöĘéøąéĆïĕöēÙøđöêøÿĞćĀøĆïöćøéćĔĀšîöïčêø
 

ÝćÖÜćî 10th European Exhibition of Creativity and Innovation 	EUROINVENT-2018
 è Palace 

of Culture, IASI ðøąđìýēøöćđîĊ÷ǰ	ROMANIA
 øąĀüŠćÜüĆîìĊęǰ17-19 óùþõćÙöǰ2561 ĕéšøĆïøćÜüĆúǰ�ǰ

øćÜüĆúǰĕéšĒÖŠ 

� ǰ ø ć Ü üĆ ú đ Ā øĊ ÷ âìĂ Ü ǰ 	 Gold Medal) Ý ć Ö ǰ Euroinvent � � � � ǰ 	 ǰ European 

 Exhibition of Creativity And Innovation), Romania 

� ǰ ø ć Ü üĆ úóĉ đ ýþ ǰ 	Dilpoma Award) Ý ćÖ  INTARG (International Exhibition of 

 Economic and Scientific Innovation) ðøąđìý Poland 
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�ǰǰøćÜüĆúóĉđýþǰ	Special Award) ÝćÖǰMalaysia Research & Innovation  Society 

(MyRIS) ðøąđìýöćđúđàĊ÷ 

- øćÜüĆúóĉđýþǰ	Special Award) ÝćÖǰWIIPA ðøąđìýĕêšĀüĆî 

ĒúąĕéšøĆïøćÜüĆúðøąđõììĊö÷Ăéđ÷Ċę÷öǰÝĞćîüîǰ�ǰøćÜüĆúǰéĆÜîĊĚ 

 �ǰ Diploma of Excellence and Gold Medal from Nicolae Testemitanu 

 State University of Medicine and Pharmacy of Republic of Moldova 

 �ǰ Special award for the project Innovation and Creativity in Euroinvent 

 ���� from Scientific Research and Technological Development in 

 Chemical and Petrochemical Industry-Bucharest, Romania 

 �ǰ Diploma of Excellence from Psychotronic and Ufology Study Centre, 

 Romania 

 �ǰSpecial prize from Lucian Blaga University of Sibiu  

 � Excellence innovation award from University Politechnica of 

 Bucharest 

 �ǰCertificate of excellence ÝćÖǰGifted Education (IRSCA) 

5. ìĊöîĆÖüĉÝĆ÷ìĊę ĕéšøĆïøćÜüĆúëšü÷ǰGold Award ßČęĂñúÜćîǰMicroencapsulate Tablet of 

Banana Blossom Extract with Vitamin CǰÝćÖÖćøðøąßčöüĉßćÖćøĒúąÖćøðøąÖüéîüĆêÖøøö

ïĆèæĉêýċÖþćøąéĆïßćêĉĒúąîćîćßćêĉǰ�ÜćîüĉÝĆ÷ĒúąîüĆêÖøøöïĆâæĉêýċÖþćđóČęĂÙüćö÷ĆęÜ÷ČîìćÜđýøþåÖĉÝ

ĒúąÿĆÜÙö�ǰøąĀüŠćÜüĆîìĊęǰ�����ǰó�Ù�ǰ����ǰèǰýĎî÷ŤðøąßčöîćîćßćêĉéĉđĂĘöđóøÿǰēøÜĒøöéĉđĂĘöđóøÿǰ

đßĊ÷ÜĔĀöŠ 
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ðøąüĆêĉĒúąñúÜćî×ĂÜĂćÝćø÷ŤðøąÝĞćĀúĆÖÿĎêø 

 

1�ǰßČęĂ�îćöÿÖčú 	õćþćĕì÷
 îć÷ßîüĆçîŤǰǰîĉìĆýîŤüĉÝĉêø 

  	õćþćĂĆÜÖùþ
 Mr. Chanawat  Nitatwichit 

 

2. êĞćĒĀîŠÜ  ñĎšßŠü÷ýćÿêøćÝćø÷Ť 

 

3. ìĊęĂ÷ĎŠÿĆÜÖĆé 

ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš  

ê�ĀîĂÜĀćøǰĂ�ÿĆîìøć÷ǰÝ�đßĊ÷ÜĔĀöŠǰ ����� 

 ēìøýĆóìŤ ���-������, ���-������� ēìøÿćøǰ���-������ 

 email: n_chanawat@hotmail.com 

 

4. ðøąüĆêĉÖćøýċÖþć 

 

ÙčèüčçĉÖćøýċÖþć ÿć×ćüĉßć ßČęĂÿëćïĆîÖćøýċÖþć ðŘǰó�ý� 

üý�é� üĉýüÖøøöđÙøČęĂÜÖú öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ ���0 

üý�ö� üĉýüÖøøöÿĉęÜĒüéúšĂö öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 2543 

üý�ï� üĉýüÖøøöđÙøČęĂÜÖú öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 2535 

 

5. ÿć×ćìĊęöĊÙüćößĞćîćâóĉđýþ 

�ǰVacuum Cooling 

�ǰThermal Comfort 

�ǰNatural Ventilation 

- Flow Visualization 

- Computational Fluid Dynamics 

- Energy Management 
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6. ðøąÿïÖćøèŤÖćøìĞćÜćî 

2535 ı 2537 üĉýüÖøĂĞćîü÷ÖćøêĉéêĆĚÜǰï�ǰĕì÷đÙîĕààŠćǰÝÖ�ǰîĉÙöĂčêÿćĀÖøøöõćÙđĀîČĂǰÝ�úĞćóĎî 

- üćÜĒñîÜćîĒúąĂĞćîü÷ÖćøêĉéêĆĚÜÜćîøąïïðøĆïĂćÖćýǰĒúąøąïïĀšĂÜÿąĂćéǰ
	Cleanroom
ǰøąïïÿč×ćõĉïćúĒúąðŜĂÜÖĆîĂĆÙÙĊõĆ÷ǰøąïïìŠĂÖŢćàǰLPG ĒúąǰIPA ǰǰǰ

	ĕĂēàēóøóĉúĂĆúÖĂăĂúŤ
ǰøüöëċÜøąïïìŠĂîĚĞćêŠćÜǰėǰđ×šćđÙøČęĂÜÝĆÖøǰđßŠîǰCHW RO Ēúą 

DI đðŨîêšî ×ĂÜēøÜÜćîǰHoya Opto ĒúąǰLTEC Ý�úĞćóĎî 

- êĉéêĆĚÜøąïïðøĆïĂćÖćýĒúąøąïïðŜĂÜÖĆîĂĆÙÙĊõĆ÷éšü÷ÖŢćàǰCO2ǰĂćÙćøǰFGD (ÙüïÙčö

øąïïÖĞćÝĆéÖŢćààĆúđôĂøŤĕéĂĂÖĕàéŤ
ǰēøÜĕôôŜćĒöŠđöćąǰĢģǰĒúąǰĢĤǰÖćøĕôôŜćòść÷

ñúĉêĒĀŠÜðøąđìýĕì÷ǰÝ�úĞćðćÜ 

2538 - 2539 üĉýüÖøÙüïÙčöÖćøêĉéêĆĚÜǰï�ǰÿóĉÙĒĂîéŤÿĒóîǰÝÖ�ǰÝ�đßĊ÷ÜĔĀöŠ 

- ÙüïÙčöÖćøêĉéêĆĚÜÜćîøąïïðøĆïĂćÖćýĒúąøąïïÿč×ćõĉïćúǰĂćÙćøÿčøĉüÜýŤïčŢÙđàîđêĂøŤǰ
đßĊ÷ÜĔĀöŠ 

- ĂĞćîü÷ÖćøêĉéêĆĚÜøąïïðøĆïĂćÖćýǰĂćÙćøÙüïÙčöÖćøÝøćÝøéšü÷ÙĂöóĉüđêĂøŤǰǰǰǰǰǰǰǰǰÝ�
đßĊ÷ÜĔĀöŠ 

2540 - 2542 üĉýüÖøĂĞćîü÷ÖćøêĉéêĆĚÜǰï�ǰđÝøĉâÿč×đĂĘîÝĉđîĊ÷øĉęÜǰÝÖ�ǰÝ�đßĊ÷ÜĔĀöŠ 

- üćÜĒñîÜćîĒúąĂĞćîü÷ÖćøêĉéêĆĚÜÜćîøąïïÿč×ćõĉïćúĒúąðŜĂÜÖĆîĂĆÙÙĊõĆ÷ǰĂćÙćøĂčïú
øĆêîøćßÖĆââćǰēøÜó÷ćïćúÿüîðøčÜǰÝ�đßĊ÷ÜĔĀöŠ 

2543 ı ðŦÝÝčïĆî ĂćÝćø÷ŤðøąÝĞćǰǰÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝšǰÝ�đßĊ÷ÜĔĀöŠ 

�ǰ ÿĂîÿć×ćüĉßćüĉýüÖøøöđÖþêøĒúąÿć×ćüĉßćüĉýüÖøøöĂćĀćøǰüĉßćìĊęđÙ÷ÿĂîǰĕéšĒÖŠǰ

đ×Ċ÷îĒïïüĉýüÖøøöǰđìĂøŤēöĕéîćöĉÙÿŤǰđÙøČęĂÜÿĎïĒúąóĆéúöǰÖćøìĞćÙüćöđ÷Ęîǰ

ÖúýćÿêøŤ×ĂÜđÙøČęĂÜÝĆÖøÖúǰÖćøĂĂÖĒïïđÙøČęĂÜÝĆÖøÖúǰēøÜÜćîêšîÖĞćúĆÜ  ĒúąÖćøÝĆé

ÖćøóúĆÜÜćîĔîēøÜÜćîĒðøøĎðñúñúĉêđÖþêøǰđðŨîêšî 

 

7. ðøąÿïÖćøèŤÜćîüĉÝĆ÷ 	5 ðŘ÷šĂîĀúĆÜ
 

1. ĀĆüĀîšćēÙøÜÖćøüĉÝĆ÷ǰ : ēÙøÜÖćøǰÖćøđóĉęöýĆÖ÷õćó×ĂÜÖøąïüîÖćøøöñúúĞćĕ÷ÿééšü÷

ĒÖŢÿàĆúđôĂøŤĕéĂĂÖĕàéŤǰ	SO2) ĒïïøąïïïĆÜÙĆïĂćÖćýĒîüêĆĚÜ�ǰìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰìčî

ÿĞćîĆÖÜćîÖĂÜìčîÿîĆïÿîčîÖćøüĉÝĆ÷ǰòść÷đÖþêøǰðøąÝĞćðŘǰ2558 ı 2559. 

2. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ǰ: ēÙøÜÖćøǰÖćøĀćÿõćüąìĊęđĀöćąÿö×ĂÜðŦÝÝĆ÷ĔîÖøąïüîÖćøìĞćÙüćöđ÷Ęî

ÿčââćÖćýĒïïĀúć÷×ĆĚîêĂîÿĞćĀøĆïñĆÖÖćéĀĂöĀŠĂ . ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰìčîóĆçîć

îĆÖüĉÝĆ÷ĒúąÜćîüĉÝĆ÷đóČęĂĂčêÿćĀÖøøö: ìčîǰóüĂ�ǰøąéĆïðøĉââćēìǰÿĞćîĆÖÜćîÖĂÜìčîÿîĆïÿîčî

ÖćøüĉÝĆ÷ǰðøąÝĞćðŘǰ2557 ı 2558. 
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3. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ǰ: ēÙøÜÖćøǰÖćøÝĞćúĂÜÖćøĕĀú×ĂÜĂćÖćýĔîĀšĂÜđ÷Ęîēé÷ĔßšÖćøÙĞćîüèìćÜ

óúýćÿêøŤ×ĂÜĕĀú. ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰìčîóĆçîćîĆÖüĉÝĆ÷ĒúąÜćîüĉÝĆ÷đóČęĂĂčêÿćĀÖøøö: 

ìčîǰóüĂ�ǰøąéĆïðøĉââćēìǰÿĞćîĆÖÜćîÖĂÜìčîÿîĆïÿîčîÖćøüĉÝĆ÷ǰðøąÝĞćðŘǰ2556 ı 2557. 

4. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ǰ: ēÙøÜÖćøǰÖćøÝĆéÖćøóúĆÜÜćîĔîĂčêÿćĀÖøøöĂćĀćøĒßŠĒ×ĘÜ . ìčîĂčéĀîčî

ÖćøüĉÝĆ÷ēé÷ǰìčîóĆçîćîĆÖüĉÝĆ÷ĒúąÜćîüĉÝĆ÷đóČęĂĂčêÿćĀÖøøö : ìčîǰóüĂ�ǰøąéĆïðøĉââćēìǰ

ÿĞćîĆÖÜćîÖĂÜìčîÿîĆïÿîčîÖćøüĉÝĆ÷ǰðøąÝĞćðŘǰ2556 ı 2557. 

5. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ǰ : ēÙøÜÖćøǰÖćøÝĆéÖćøđýþüĆÿéčđĀúČĂìĉĚÜìćÜÖćøđÖþêøĔîǰ�ǰÝĆÜĀüĆé

õćÙđĀîČĂêĂîïîĂ÷ŠćÜöĊÿŠüîøŠüö. ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÖĂÜìčîÿĉęÜĒüéúšĂöǰÖøąìøüÜ

ìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂöǰðøąÝĞćðŘǰ2554 ı 2555. 

6. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ǰ: ēÙøÜÖćøøĎðĒïïìĊęđĀöćąÿöĔîÖćøÝĆéÖćøđýþüĆÿéčđĀúČĂìĉĚÜĔîßčößî .ǰ

ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÿĞćîĆÖÜćîÙèąÖøøöÖćøüĉÝĆ÷ĒĀŠÜßćêĉǰðøąÝĞćðŘǰ2554 ı 2555. 

7. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ǰ: ēÙøÜÖćøÖćøýċÖþćüĉÝĆ÷ÖćøĔßšðøąē÷ßîŤÝćÖîĚĞćÝčúĉîìøĊ÷ŤĒúąðčŞ÷ĂĉîìøĊ÷Ť.ǰ

ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰöĎúîĉíĉßĆ÷óĆçîćǰðøąÝĞćðŘǰ2554 ı 2555. 

8. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ǰ: ēÙøÜÖćøÖćøýċÖþćøŠüöÖĆïÿëćîðøąÖĂïÖćøđóČęĂîĞćđĂćøąïïĀöčîđüĊ÷î

ĂćÖćýĒïïïĆÜÙĆïĒîüêĆĚÜĒúąĒÖŢÿǰSO� ÝćÖëĆÜĂĆéÙüćöéĆîēé÷êøÜöćðäĉïĆêĉĔîđßĉÜÖćøÙšćÖĆï

ñúúĞćĕ÷ÿé. ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰÿĞćîĆÖÜćîÖĂÜìčîÿîĆïÿîčîÖćøüĉÝĆ÷ǰðøąÝĞćðŘǰ2553 ı 

2555. 

9. ñĎšøŠüöēÙøÜÖćøüĉÝĆ÷ǰ: ēÙøÜÖćøÖćøđñ÷ĒóøŠĒúąđóĉęöýĆÖ÷õćóÖøąïüîÖćøøöǰSO2 ÝćÖëĆÜĂĆé

ÙüćöéĆîēé÷êøÜéšü÷øąïïĀöčîđüĊ÷îĂćÖćýĒïïïĆÜÙĆïĒîüêĆĚÜǰøüöìĆĚÜĒîüìćÜÖćøñúĆÖéĆî

ĂÜÙŤÙüćöøĎšÿĎŠ×šĂđÿîĂđßĉÜîē÷ïć÷ĒúąÖćøðäĉïĆêĉìćÜÖćøÙšć . ìčîĂčéĀîčîÖćøüĉÝĆ÷ēé÷ǰ

ÿĞćîĆÖÜćîÖĂÜìčîÿîĆïÿîčîÖćøüĉÝĆ÷ǰðøąÝĞćðŘǰ2553 ı 2554. 

 

8. ñúÜćîüĉßćÖćøêĊóĉöóŤđñ÷ĒóøŠ (5 ðŘ÷šĂîĀúĆÜ
 

  Ö�ǰïìÙüćöìćÜüĉßćÖćøǰ	5 ðŘ÷šĂîĀúĆÜ
 

National Journal 

Keawdam, S., Nitatwichit, C., Varith, J. & Jaturonglumlert, S. (2013). Mathematical model of 

freeze drying on mango. Journal of Agricultural Research and Extension, 30(3), 

57-68. (TCI ÖúčŠöǰ�
 

Thaisamak, P., Teppinta, W., Nitatwichit, C., Varith, J. & Jaturonglumlert, S. (2013). Fixed 

deep beds drying of black pepper: a comparative study between a normal airflow 

and reverse airflow. Journal of Agricultural Research and Extension, 30(3), 69-80. 

(TCI ÖúčŠöǰ�
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Teppinta, W., Varith, J., Jaturonglumlert, S., Thaisamak, P. & Nitatwichit, C. (2013). Operation 

cost reduction for industrial pepper powder drying with alternative hot-air during 

drying process. Journal of Agricultural Research and Extension, 30(3), 81-88.      

(TCI ÖúčŠöǰ�
 

đïâÝóøǰĂõĉüÜÙŤÜćö
 ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
 ÝćêčóÜýŤǰüćùìíĉĝǰĒúąǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý. (2560).ǰ

đìÙîĉÙÖćøúéÙŠćĔßšÝŠć÷éšćîĕôôŜćĔîÖøąïüîÖćøñúĉêëĆęüĒøąâĊęðčśîĒßŠĒ×ĘÜ� ǰüćøÿćø

üĉýüÖøøöýćÿêøŤǰöĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ
ǰ24(2), 1-10� (TCI ÖúčŠöìĊęǰ�
 

ÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý
ǰÝĆÖøóÜþŤǰóĉöóŤóĉöú
ǰÝćêčóÜýŤǰüćùìíĉĝǰĒúąǰßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø . (2558).ǰÖćø

óĆçîćĀĂïĞćïĆéÖŢćààĆúđôĂøŤĕéĂĂÖĕàéŤĒïïđðŘ÷Öéšü÷øąïïĀöčîđüĊ÷îÖćøïĞćïĆéÿĞćĀøĆï

ÖøąïüîÖćøøöñúúĞćĕ÷ÿé.ǰ Agricultural Science Journal
ǰ46(1), 19-30. (TCI ÖúčŠöìĊęǰ�
 

 

×�ǰïìÙüćöÖćøðøąßčöüĉßćÖćøǰ	5 ðŘ÷šĂîĀúĆÜ
 

ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰß÷ćÖøǰđßĉÜéĊ
ǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉýǰĒúąǰÝêčøõĆìøǰüćùìíĉĝ�ǰ(2561).ǰÖćøýċÖþć

ÿõćüąìĊęđĀöćąÿöĒúąđðøĊ÷ïđìĊ÷ïñúÖćøìĞćÙüćöđ÷Ęîéšü÷ÿčââćÖćýĒïï×ĆĚîêĂîđéĊ÷üĒúą

Āúć÷×ĆĚîêĂîÿĞćĀøĆïñĆÖÖćéĀĂöĀŠĂ. Ĕî ÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉǰIAMBEST ÙøĆĚÜìĊęǰ3, 24-

25 óùþõćÙö
ǰēøÜĒøöǰLoft Mania Boutique Hotel Ă�đöČĂÜǰÝ�ßčöóø. 

ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰß÷ćÖøǰđßĉÜéĊ
ǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉýǰĒúąǰÝêčøõĆìøǰüćùìíĉĝ.ǰ	2561). ÿõćüąìĊę

đĀöćąÿö×ĂÜÖćøìĞćÙüćöđ÷Ęîéšü÷ÿčââćÖćýĒïïĀúć÷×ĆĚîêĂîÿĞćĀøĆïñĆÖÖćéĀĂöĀŠĂ. Ĕîǰ

ÖćøðøąßčöüĉßćÖćøǰÖćøëŠć÷đìóúĆÜÜćîÙüćöøšĂîĒúąöüúĔîĂčðÖøèŤéšćîÙüćöøšĂîĒúą

ÖøąïüîÖćøǰÙøĆĚÜìĊęǰ17, 15-16ǰÖčöõćóĆîíŤ,ǰúĞćðćÜøĊÿĂøŤìǰĂ�đöČĂÜǰÝ�úĞćðćÜ. 

ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰõćèčöćýǰÿöîċÖ
ǰóĉÿčìíĉĝǰÖúĉęî×ÝøǰĒúąǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý.ǰ	2561). ÖćøýċÖþć

ĂĆêøćÿŠüîðøĉöćêø×ĂÜñúĉêñúêŠĂðøĉöćêøĀšĂÜÿčââćÖćýĔîÖćøìĞćÙüćöđ÷ĘîñĆÖÖćé×ćüðúĊéšü÷

øąïïÿčââćÖćý. ĔîǰÖćøðøąßčöüĉßćÖćøǰÖćøëŠć÷đìóúĆÜÜćîÙüćöøšĂîĒúąöüúĔîĂčðÖøèŤéšćî

ÙüćöøšĂîĒúąÖøąïüîÖćøǰÙøĆĚÜìĊęǰ17, 15-16ǰÖčöõćóĆîíŤ,ǰúĞćðćÜøĊÿĂøŤìǰĂ�đöČĂÜǰÝ�úĞćðćÜ. 

üÜýŤđìüĆâǰĒÿîĕß÷
ǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý
ǰßîüĆçîŤǰîĉìĆýîŤüĉÝĉêøǰĒúąǰÝêčøõĆìøǰüćùìíĉĝ�ǰ	2559).  

ÖćøĀćÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøēóúĊĒàÙÙćĕøéŤÝćÖÿćĀøŠć÷đêćēé÷ĔßšÙúČęîĂĆúêøšćēà

îĉÙøŠüö. ĔîǰÖćøðøąßčöüĉßćÖćøđÿîĂñúÜćîüĉÝĆ÷øąéĆïïĆèæĉêýċÖþćĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ40, 20-21ǰ

êčúćÙö
ǰïĆèæĉêüĉì÷ćúĆ÷ǰöĀćüĉì÷ćúĆ÷ÿÜ×úćîÙøĉîìøŤǰüĉì÷ćđ×êĀćéĔĀâŠ. 

đîćüîĉê÷ŤǰēóíĉĝýøĊ
ǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý
ǰßîüĆçîŤ ǰîĉìĆýîŤüĉÝĉêøǰĒúąÝêčøõĆìøǰüćùìíĉĝ �ǰ	2559). ǰ

ÝúîóúýćÿêøŤÖćøĂïĒĀšÜÿćĀøŠć÷đêćéšü÷úöøšĂîøŠüöÖĆïøĆÜÿĊĂĉîôćđøé�ǰĔîǰÖćøðøąßčöüĉßćÖćø

đÿîĂñúÜćîüĉÝĆ÷øąéĆïïĆèæĉêýċÖþćĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ40, 20-21ǰêčúćÙö
ǰïĆèæĉêüĉì÷ćúĆ÷ǰ

öĀćüĉì÷ćúĆ÷ÿÜ×úćîÙøĉîìøŤǰüĉì÷ćđ×êĀćéĔĀâŠ. 
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ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰß÷ćÖøǰđßĉÜéĊǰĒúąǰõćüéĊǰüĆÜĕß÷đúĉý.ǰ	2559). ÖćøýċÖþćđðøĊ÷ïđìĊ÷ïÖćøìĞćÙüćö

đ÷ĘîñĆÖÖćéĀĂöĀŠĂøąéĆïĀšĂÜðäĉïĆêĉÖćøéšü÷ÿčââćÖćýǰîĚĞćđ÷ĘîǰĒúąĀšĂÜđ÷Ęî. ĔîǰÖćøðøąßčö

üĉßćÖćøǰÖćøëŠć÷đìóúĆÜÜćîÙüćöøšĂîĒúąöüúĔîĂčðÖøèŤéšćîÙüćöøšĂîĒúąÖøąïüîÖćøǰÙøĆĚÜ

ìĊęǰ15, 30-31ǰöĊîćÙö,ǰēøÜĒøöǰĒĂúǰøĊÿĂøŤìǰÿöč÷ǰÝ�ÿčøćþãøŤíćîĊ. 

õćüéĊǰüĆÜĕß÷đúĉý
ǰßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰÝčêøõĆìøǰüćùìíĉĝǰĒúąǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý.ǰ	2559). Öćøúé

óúĆÜÜćîĔîÖćøìĞćÙüćöđ÷Ęîéšü÷đìÙîĉÙÖćøÙĞćîüèìćÜóúýćÿêøŤ×ĂÜĕĀú . ĔîǰÖćøðøąßčö

üĉßćÖćøđÿîĂñúÜćîüĉÝĆ÷øąéĆïïĆèæĉêýċÖþćĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ38, 19-20 ÖčöõćóĆîíŤǰ2559
ǰ

ïĆèæĉêüĉì÷ćúĆ÷ǰöĀćüĉì÷ćúĆ÷îđøýüø. 

ß÷ćÖøǰđßĉÜéĊ
ǰßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰÝćêčóÜýŤǰüćùìíĉĝǰĒúąǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý.ǰ	2558). ÖćøýċÖþć

đðøĊ÷ïđìĊ÷ïÿõćüąìĊęđĀöćąÿö×ĂÜÖćøìĞćÙüćöđ÷Ęîéšü÷ÿčââćÖćýÿĞćĀøĆïñĆÖÖćéĀĂöĀŠĂĒïï

×ĆĚîêĂîđéĊ÷üÖĆïĀúć÷×ĆĚîêĂî. Ĕî ÖćøðøąßčöüĉßćÖćøøąéĆïßćêĉǰÙøĆĚÜìĊę 12 ðøąÝĞćðŘǰ2558
ǰ9ǰ

íĆîüćÙö
ǰöĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰüĉì÷ćđ×êÖĞćĒóÜĒÿî. 

üĉþèčǰðŗîêćđßČĚĂ
ǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý
ǰÝćêčóÜýŤǰüćùìíĉĝ
ǰßîüĆçîŤǰîĉìĆýîŤüĉÝĉêøǰĒúą ǰóøĂîĆîêŤǰ 

üÜýŤĔĀâŠ�ǰ	2558). ÖćøóĆçîćÖøąïüîÖćøđÖĘïđÖĊę÷üÿćĀøŠć÷ÿĕðøĎúĉîŠćéšü÷đìÙîĉÙēàîĉđÙßĆęî. Ĕîǰ

ÖćøðøąßčöüĉßćÖćøǰÖćøëŠć÷đìóúĆÜÜćîÙüćöøšĂîĒúąöüúĔîĂčðÖøèŤéšćîÙüćöøšĂîĒúą

ÖøąïüîÖćøǰÙøĆĚÜìĊęǰ14
ǰ19-20ǰöĊîćÙö
ǰǰăĂĕøàĆîüĉúđúÝĒĂîéŤøĊÿĂøŤìĒúąÿüîóùÖþćýćÿêøŤ

ìüĊßúǰĂ�éĂ÷ÿąđÖĘéǰÝ�đßĊ÷ÜĔĀöŠ 

óøĂîĆîêŤǰüÜýŤĔĀâŠ
ǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤúĚĞćđúĉý , ÝćêčóÜýŤǰüćùìíĉĝ , ßîüĆçîŤǰîĉìĆýîŤüĉÝĉêøǰĒúąǰüĉþèčǰ 

ðŗîêćđßČĚĂ�ǰ	2558). ÖćøđóĉęöĂĆêøćÖćøđÝøĉâđêĉïēêĒúąÙčèÙŠćìćÜēõßîćÖćø×ĂÜÿćĀøŠć÷ÿĕðøĎúĉ

îŠćéšü÷đìÙîĉÙÖćøÿĆÜđÙøćąĀŤĒÿÜÝćÖĀúĂéĒĂúĂĊéĊ. Ĕî ÖćøðøąßčöüĉßćÖćøǰÖćøëŠć÷đìóúĆÜÜćî

ÙüćöøšĂîĒúąöüúĔîĂčðÖøèŤéšćîÙüćöøšĂîĒúąÖøąïüîÖćøǰÙøĆĚÜìĊęǰ14, 19-20ǰöĊîćÙö,   

ăĂĕøàĆîüĉúđúÝĒĂîéŤøĊÿĂøŤìĒúąÿüîóùÖþćýćÿêøŤìüĊßúǰĂ�éĂ÷ÿąđÖĘéǰÝ�đßĊ÷ÜĔĀöŠ 
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���5 

üì�ö� üĉì÷ćÖćøĀúĆÜÖćøđÖĘïđÖĊę÷ü öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 2548 

üì�ï� üĉýüÖøøöÖøąïüîÖćø

ĂćĀćø 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ 2545 
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6. ðøąÿïÖćøèŤÖćøìĞćÜćî 

2548 ı 2550 îĆÖüĉÝĆ÷ǰöĀćüĉì÷ćúĆ÷đìÙēîēú÷ĊóøąÝĂöđÖúšćíîïčøĊ 

2556 ı ðŦÝÝčïĆî ĂćÝćø÷ŤðøąÝĞćǰÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêø 

öĀćüĉì÷ćúĆ÷ĒöŠēÝšǰÝĆÜĀüĆéđßĊ÷ÜĔĀöŠ 

 



öÙĂ�2  144 

7. ðøąÿïÖćøèŤìĊęđÖĊę÷ü×šĂÜÖĆïÖćøïøĉĀćøÜćîüĉÝĆ÷ìĆĚÜõć÷ĔîĒúąõć÷îĂÖðøąđìýǰ	�ǰðŘ÷šĂîĀúĆÜ
 

Ā÷ćéòîǰìîÜÖćøÖĉÝ. (2557). ÖćøýċÖþćðøąÿĉìíĉõćóđÙøČęĂÜĒúÖđðúĊę÷îÙüćöøšĂîĒïïđìĂøŤēöĕàôĂî
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ĂčêÿćĀÖøøöđÖþêø) 

Ā÷ćéòîǰìîÜÖćøÖĉÝ. (2556). ÖćøĔßšĕöēÙøđüôßŠü÷ĔîÖćøÿÖĆéđïêšćĒÙēøìĊîÝćÖôŦÖ×šćü . (øć÷ÜćîÖćø

üĉÝĆ÷
�ǰđßĊ÷ÜĔĀöŠ: öĀćüĉì÷ćúĆ÷ĒöŠēÝš�ǰ(ìčîĂčéĀîčîÖćøüĉÝĆ÷ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøö

đÖþêø) 

Ā÷ćéòîǰìîÜÖćøÖĉÝ. (2556). ÖćøñúĉêÿĊñÿöĂćĀćøíøøößćêĉÝćÖđ÷ČęĂĀčšöđöúĘéôŦÖ×šćü.ǰ(øć÷ÜćîÖćøüĉÝĆ÷
�ǰ

đßĊ÷ÜĔĀöŠ: öĀćüĉì÷ćúĆ÷ĒöŠēÝš�ǰìčîÿĞćîĆÖÜćîüĉÝĆ÷ĒĀŠÜßćêĉǰ	üß�
 

Ā÷ćéòîǰìîÜÖćøÖĉÝ. (2556). ÖćøóĆçîćđìÙîĉÙÖćøñúĉêÿĆïðąøéĂïĒĀšÜéšü÷úöøšĂî .ǰ(øć÷ÜćîÖćø

üĉÝĆ÷
�ǰđßĊ÷ÜĔĀöŠ: öĀćüĉì÷ćúĆ÷ĒöŠēÝš�ǰ(ìčîĂčéĀîčîÖćøüĉÝĆ÷đÙøČĂ×Šć÷ïøĉĀćøÖćøüĉÝĆ÷õćÙđĀîČĂ

êĂîïî) 

 

8. ñúÜćîêĊóĉöóŤđñ÷ĒóøŠ (5 ðŘ÷šĂîĀúĆÜ
 

Ö�ǰïìÙüćöìćÜüĉßćÖćøǰ(5 ðŘ÷šĂîĀúĆÜ
 

International Journal 

Pitiporn Lekcharoenkul, Yardfon Tanongkankit, Naphaporn Chiewchan, & Sakamon 

Devahastin. (2014). Enhancement of sulforaphane content in cabbage outer 

leaves using hybrid drying technique and stepwise change of drying temperature. 

Journal of Food Engineering, 122(1), 56-61. (WoS, Scopus) 

Yardfon Tanongkankit, Shyam S Sablani, Naphaporn Chiewchan, Sakamon Devahastin. 

(2013). Microwave-assisted extraction of sulforaphane from white cabbages: 

Effects of extraction condition, solvent and sample pretreatment.  Journal of 

Food Engineering, 117(1), 151-157. (WoS, Scopus) 

 

National Journal 

ÖćâÝîćǰîćÙðøąÿö
ǰÝêčøõĆìøǰüćùìíĉĝ
ǰĂčöćóøǰĂčðøą
ǰĀ÷ćéòîǰìîÜÖćøÖĉÝǰĒúąǰîĆÖøïǰîćÙðøąÿö. 

2560. ÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøðøąÖĂïôŘîĂúĉÖøüöÝćÖéĂÖïĆüĀúüÜǰēé÷ĔßšđìÙîĉÙ

ÿÖĆééšü÷ĕöēÙøđüô�ǰüćøÿćøüĉì÷ćýćÿêøŤǰö×�
ǰ45(2), 328-342. (TCI ÖúčŠöìĊęǰ�
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×�ǰïìÙüćöÖćøðøąßčöüĉßćÖćøǰ(5 ðŘ÷šĂîĀúĆÜ
 

ßâćèĉýǰøĆêîöÜÙú
ǰßîüĆçîŤǰîĉìĆýîŤüĉÝĉêø
ǰóĉÿčìíĉĝǰÖúĉęî×Ýø
ǰĀ÷ćéòîǰìîÜÖćøÖĉÝǰĒúąǰÿöđÖĊ÷øêĉǰÝêčøÜÙŤ

úĚĞćđúĉý�ǰ	2561). ÝúîóúýćÿêøŤÖćøĂïĒĀšÜöąöŠüÜéšü÷đìÙîĉÙÿčââćÖćýøŠüöÖĆïĂĉîôøćđøé�ǰĔîǰ

ÖćøðøąßčöüĉßćÖćøđøČęĂÜÖćøëŠć÷đìÙüćöøšĂîĒúąöüúĔîĂčðÖøèŤéšćîÙüćöøšĂîĒúą

ÖøąïüîÖćøǰ	ÙøĆĚÜìĊę ǰ17). (î�ǰ140-147). 15-16 ÖčöõćóĆîíŤǰèǰúĞćðćÜǰøĊÿĂøŤìǰĂ�đöČĂÜǰ 

Ý�úĞćðćÜ� 

Yardfon Tanongkankit, Kanjana Narkprasom, Nukrob Narkprasom, Khwanruthai Saiupparat, 

& Phattareeya Siriwat. (2017). Microwave-assisted extraction of lycopenen from 

gac arils (Momordica cochinchinensis (Lour.) Spreng). In 19th International 

conference on food science and nutition. (pp. 2201-2203). 26-27 March, Madrid 

Spain. 

ÖćâÝîćǰîćÙðøąÿö
 ǰĀ÷ćéòîǰìîÜÖćøÖĉÝ 
 ǰ đìĉéýĆ Öéĉĝ ǰ ēìèúĆÖþèŤ 
 ǰèĉßÖčú ǰ đìĊ÷îĕì÷ 
ǰǰǰ  

ǰÿčõĉââćǰÿč÷ąđĀúĘÖ
ǰĂĆÝÞøćǰđĀúŠćðøąđÿøĉå
ǰüøĆââćǰđôŚũĂÜßčŠöǰĒúąǰîĆÖøïǰîćÙðøąÿö�ǰ

(2560). ÖćøýċÖþćÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøÿĊĒéÜÝćÖòćÜĒúąÙüćöÙÜêĆü×ĂÜñÜÿĊìĊę

ñŠćîÖøąïüîÖćøĂïĒĀšÜĒïïóŠîòĂ÷�ǰĔîǰÜćîðøąßčöüĉßćÖćøðøąÝĞćðŘǰ2560ǰöĀćüĉì÷ćúĆ÷ĒöŠ

ēÝš
ǰ	î�ǰ322-331). öĀćüĉì÷ćúĆ÷ĒöŠēÝšǰÝĆÜĀüĆéđßĊ÷ÜĔĀöŠ. 

îĆÖøï îćÙðøąÿö, Ā÷ćéòî ìîÜÖćøÖĉÝ, đìĉéýĆÖéĉĝ ēìèúĆÖþèŤ, öčÖøĉî ĀîĎÙÜ, õćîćë ĒÿÜđÝøĉâøĆêîŤ 

ĒúąÖćâÝîć îćÙðøąÿö. (2560). ÖćøóĆçîćÿĎêøìĊęđĀöćąÿöÿćĀøĆïđÙøČęĂÜéČęöÿöčîĕóøÝćÖ

òćÜēé÷üĉíĊÖćøĂĂÖĒïïÖćøìéúĂÜĒïïñÿö�ǰĔîǰÖćøðøąßčöüĉßćÖćøßöøöÙèąðäĉïĆêĉÜćî

üĉì÷ćÖćøǰĂó�ÿí�ǰÙøĆĚÜìĊęǰ�ǰĶìøĆó÷ćÖøĕì÷ǰ�ǰýĆÖ÷õćóöćÖúšîöĊĔĀšđĀĘîķ�ǰ	î�ǰ171-178). èǰ

ýĎî÷ŤđÙøČĂ×Šć÷ÖćøđøĊ÷îøĎšđóČęĂõĎöĉõćÙǰÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷ǰÝĆÜĀüĆéÿøąïčøĊ. 

üøĆââćǰđôŚũĂÜßčŠö
ǰÖćâÝîćǰîćÙðøąÿö
ǰÝêčøõĆìøǰüćùìíĉĝ
ǰĀ÷ćéòîǰìîÜÖćøÖĉÝ
ǰïĆèæĉêǰĀĉøĆâÿëĉê÷Ťóøǰ

ĒúąǰîĆÖøïǰîćÙðøąÿö�ǰ	����
�ǰÖćøđðøĊ÷ïđìĊ÷ïüĉíĊóČĚîñĉüêĂïÿîĂÜÖĆïēÙøÜ×Šć÷ðøąÿćì

đìĊ÷öĔîÖćøÿÖĆéÿćøïøćàĉúĊîÝćÖĒÖŠîòćÜēé÷đìÙîĉÙĕöēÙøđüôøŠüö�ǰĔîǰÖćøðøąßčöìćÜ

üĉßćÖćøüĉýüÖøøöĂćĀćøĒĀŠÜßćêĉÙøĆĚÜìĊęǰ�, (î�ǰ�������
�ǰöĀćüĉì÷ćúĆ÷ĒöēÝšǰÝĆÜĀüĆéđßĊ÷ÜĔĀöŠ� 

ýĉøĉúĆÖþèŤǰǰđÖĉéýĉøĉ, îĆÖøïǰǰîćÙðøąÿö, ÝêčøõĆìøǰǰüćùìíĉĝ, Ā÷ćéòîǰǰìîÜÖćøÖĉÝǰĒúąǰÖćâÝîćǰîćÙ

ðøąÿö�ǰ	����
�ǰñú×ĂÜÖćøĔßšĕöēÙøđüôêŠĂÖćøÿÖĆéĒĂîēìĕà÷ćîĉîÝćÖñúĀöŠĂîéšü÷üĉíĊóČĚîñĉü

êĂïÿîĂÜ�ǰĔîǰÖćøðøąßčöüĉßćÖćøüĉýüÖøøöĂćĀćøĒĀŠÜßćêĉÙøĆĚÜìĊęǰ� , (î�ǰ�������ǰ
�ǰ

öĀćüĉì÷ćúĆ÷ĒöŠēÝšǰÝĆÜĀüĆéđßĊ÷ÜĔĀöŠ. 
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Tanongkankit., Y., Sutthaphan, T., Kaewmanas, J., Poonnoy, P., & Narkprasom K. (2014). 

Evolutions of E -carotene and lycopene in a natural food colorant from Gac 

(Momordica cochinchinensis Spreng) arils during drying, In Proceeding of 2014 

International Conference on Nutrition and Food Science, June 18-20, 

Copenhagen, Denmark. 

Tanongkankit, Y., Chiewchan, N. & Devahastin, S. (2013). Evolutions of Sulforaphane in white 

cabbage outer leaves (Brassica oleracea L. var. capitata) during different drying 

methods, In Proceeding of 2nd International Conference and Exhibition on 

Nutritional Science & Therapy, July 15-17, Philadelphia, U.S.A. 
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6. ðøąÿïÖćøèŤÜćîüĉÝĆ÷ 

1. îĆÖøï îćÙðøąÿö. (2559). ÖćøĀćÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøôŘēîúĉÖÝćÖđðúČĂÖ

úĞćĕ÷ (Dimocarpus longan Lour) ēé÷ĔßšüĉíĊĕöēÙøđüôøŠüö ĒúąùìíĉĝêšćîĂîčöĎúĂĉÿøą . 

øć÷ÜćîüĉÝĆ÷; ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêø öĀćüĉì÷ćúĆ÷ĒöŠēÝš. đßĊ÷ÜĔĀöŠ.  

2. Ā÷ćéòî ìîÜÖćøÖĉÝ, ÖćâÝîć îćÙðøąÿö Ēúą îĆÖøï îćÙðøąÿö. (2559). ÖćøĔßšĂĆúê

øšćēàîĉÙßŠü÷ÿÖĆéÿćøĒÙēøìĊîĂ÷éŤÝćÖđ÷ČęĂĀčšöđöúĘéôŦÖ×šćü . øć÷ÜćîüĉÝĆ÷; ÙèąüĉýüÖøøö

ĒúąĂčêÿćĀÖøøöđÖþêø öĀćüĉì÷ćúĆ÷ĒöŠēÝš. đßĊ÷ÜĔĀöŠ.  

3. îĆÖøï îćÙðøąÿö, ÖćâÝîć îćÙðøąÿö Ēúą đÿöĂ×üĆâ êĆîêĉÖčú. (2559). ÖćøýċÖþćĒúą

óĆçîćÖćøÿÖĆéîĚĞćöĆîĀĂöøąđĀ÷ÝćÖêąĕÙøšéšü÷îĚĞćĒúąĕĂîĚĞć. øć÷ÜćîüĉÝĆ÷; ÙèąüĉýüÖøøö

ĒúąĂčêÿćĀÖøøöđÖþêø öĀćüĉì÷ćúĆ÷ĒöŠēÝš. đßĊ÷ÜĔĀöŠ.  

4. ÖćâÝîć îćÙðøąÿö, Ā÷ćéòî ìîÜÖćøÖĉÝ, Ēúą îĆÖøï îćÙðøąÿö. (2559). ÖćøĔßšÙúČęî

ĕöēÙøđüôßŠü÷ĔîÖćøÿÖĆéĒĂîēìĕà÷ćîĉîÝćÖñúĀöŠĂî . øć÷ÜćîüĉÝĆ÷; ÙèąüĉýüÖøøöĒúą

ĂčêÿćĀÖøøöđÖþêø öĀćüĉì÷ćúĆ÷ĒöŠēÝš. đßĊ÷ÜĔĀöŠ.  

5. îĆÖøï îćÙðøąÿö, ÖćâÝîć îćÙðøąÿö Ēúą Ā÷ćéòî ìîÜÖćøÖĉÝ. (2558). ÖćøĀć

ÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøôŘēîúĉÖÝćÖđöúĘéúĞćĕ÷ (Dimocarpus longan Lour) ēé÷

üĉíĊĕöēÙøđüôøŠüö. øć÷ÜćîüĉÝĆ÷; ÙèąüĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêø öĀćüĉì÷ćúĆ÷ĒöŠēÝš. 

đßĊ÷ÜĔĀöŠ.  

6. ĂøóĉîíčŤ ÿùþéĉĝîć, ÷čüúĊ ĂĆîóćóøö, îóóø ïčâðúĂé, ēßêĉóÜýŤ ÖćâÝîðøąēßêĉ Ēúą îĆÖøï 

îćÙðøąÿö. (2557). ÖćøóĆçîćÿĎêøÖćøÙĞćîüèñúñúĉêúĞćĕ÷Ĕîđ×êõćÙđĀîČĂ×ĂÜðøąđìý

ĕì÷ ÿîĆïÿîčîēé÷ÿĞćîĆÖÜćîóĆçîćüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊĒĀŠÜßćêĉ . øć÷ÜćîüĉÝĆ÷, 

öĀćüĉì÷ćúĆ÷ĒöŠēÝš. đßĊ÷ÜĔĀöŠ.  

7. öčÖøĉî ĀîĎÙÜ, õćüĉèĊ ĂćøĊýøĊÿö Ēúą îĆÖøï îćÙðøąÿö. (2557). ÖćøýċÖþćĀćÿõćüąìĊę

đĀöćąÿöĔîÖćøÿÖĆéîĚĞćöĆîĀĂöøąđĀ÷ÝćÖĕóúēé÷ÖćøÿÖĆééšü÷îĚĞćøšĂî. øć÷ÜćîüĉÝĆ÷, Ùèą

üĉýüÖøøöĒúąĂčêÿćĀÖøøöđÖþêø öĀćüĉì÷ćúĆ÷ĒöŠēÝš. đßĊ÷ÜĔĀöŠ.  

8. ÖćâÝîć îćÙðøąÿö, îĆÖøï îćÙðøąÿö Ēúą ÝêčøõĆìø üćùìíĉĝ. (2557). ÖćøĀćÿõćüąìĊę

đĀöćąÿöĔîÖćøĂïĒĀšÜêŠĂÖćøÿÖĆéÿćøêšćîĂîčöĎúĂĉÿøąĔîßćÿöčîĕóøÝćÖïĆüĀúüÜ. øć÷Üćî

üĉÝĆ÷; öĀćüĉì÷ćúĆ÷ĒöŠēÝš. đßĊ÷ÜĔĀöŠ.  

9. îĆÖøï îćÙðøąÿö, ÖćâÝîć îćÙðøąÿö Ēúą Ăčöćóø Ăčðøą. (2557). ÖćøĀćÿõćüąìĊę

đĀöćąÿöĔîÖćøÿÖĆéÿćøôŘēîúĉÖÝćÖđöúĘéöąđÖĊĜ÷Üēé÷üĉíĊĕöēÙøđüôøŠüö ĒúąùìíĉĝêšćîĂîčöĎú

Ăĉÿøą. øć÷ÜćîüĉÝĆ÷; öĀćüĉì÷ćúĆ÷ĒöŠēÝš. đßĊ÷ÜĔĀöŠ.  
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7. ñúÜćîüĉÝĆ÷êĊóĉöóŤđñ÷ĒóøŠǰ(5 ðŘ÷šĂîĀúĆÜ
 

Ö�ǰïìÙüćöìćÜüĉßćÖćøǰ	5 ðŘ÷šĂîĀúĆÜ
 

ǰǰInternational Journal 

Nukrob Narkprasom, Kanjana Narkprasom and Umaporn Upara. 2015. Optimization of 

Total Phenolic from Cleistocalyx nervosum by Microwave-Assisted Extraction. 

American Journal of Engineering and Applied Sciences 8 (3): 302-309. (Scopus) 

Nukrob Narkprasom, Nipaporn Armassa, Tzou-Chi Huang and Yuan-Kuang Guu. 2013. 

Optimization of Extraction Process of Crude Polysaccharides from Fruiting Body 

of Ganoderma tsugae. Advanced Science Letters 19: 2703-2705. (WoS, Scopus) 

Nukrob Narkprasom, Rittichai Assavarachan and Pirote Wongputtisin. 2013. Optimization of 

Reducing Sugar Production from Acid Hydrolysis of Sugarcane Bagasse by Box 

Behken Design. Journal of Medical and Bioengineering 2: 238-241. (WoS, Scopus) 

Nukrob Narkprasom, Jia-Hsin Guo, Tzou-Chi Huang and Yuan-Kuang Guu. 2013. Combination 

of statistical techniques for Submerged fermentation for extracellular 

Polysaccharide and biomass of tsugae. American Journal of Biostatistics 3 (2): 38-

46. (WoS, Scopus) 

 

  National Journal 

ÖćâÝîćǰîćÙðøąÿö, ÝêčøõĆìøǰüćùìíĉĝ, ĂčöćóøǰĂčðøą, Ā÷ćéòîǰìîÜÖćøÖĉÝ, ĒúąǰîĆÖøïǰîćÙðøąÿö�ǰ

2560. ÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøðøąÖĂïôŘîĂúĉÖøüöÝćÖéĂÖïĆüĀúüÜǰēé÷ĔßšđìÙîĉÙ

ÿÖĆééšü÷ĕöēÙøđüô. üćøÿćøüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷×ĂîĒÖŠî:ǰ328-342. (TCI ÖúčŠöìĊęǰ�
 

 

×�ǰïìÙüćöÖćøðøąßčöüĉßćÖćøǰ(5 ðŘ÷šĂîĀúĆÜ
 

 7.2.1ǰõćÙïøø÷ć÷ 

îĆÖøïǰîćÙðøąÿö, óĉöóŤÿčéćǰÖčúìüÜÙŤ, úĆÖþèŤîøĉîìøŤǰđðúĊę÷îÿøšćÜ, Ā÷ćéòîǰìîÜÖćøÖĉÝǰĒúąǰÖćâÝîćǰ

îćÙðøąÿö�ǰ2558. ÿõćüąìĊęđĀöćąÿöĔîÖćøÿÖĆéÿćøôŘǰēîúĉÖÝćÖđðúČĂÖúĞćĕ÷ēé÷üĉíĊĕöēÙøđüô

øŠüö�ǰǰÖćøðøąßčöüĉßćÖćøìćÜüĉýüÖøøöĂćĀćøĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ1ǰèǰöĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰ

üĉì÷ćđ×êÖĞćĒóÜĒÿîǰÝĆÜĀüĆéîÙøðåö�ǰ 
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ÖćâÝîćǰîćÙðøąÿö, üøøèíĉéćǰïĞćøčÜõĆÖéĊ, ýĉøĉúĆÖþèŤǰüÜýŤĕß÷ć, ĂĆöóĉÖćǰÙšćöĊé, ĂčöćóøǰĂčðøąǰǰĒúąǰ

îĆÖøïǰîćÙðøąÿö�ǰ2558. ÖćøĀćÿõćüąìĊęđĀöćąÿöÿĞćĀøĆïÖćøñúĉêĕüîŤÝćÖöąđÖĊĜ÷Üēé÷ĔßšüĉíĊ

óČĚîìĊęñĉ üêĂïÿîĂÜ�ǰÖćøðøąßčöüĉßćÖćøìćÜüĉýüÖøøöĂćĀćøĒĀŠÜßćêĉ ǰÙøĆĚ ÜìĊę ǰ1ǰèǰ

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰüĉì÷ćđ×êÖĞćĒóÜĒÿîǰÝĆÜĀüĆéîÙøðåö� 

ÖćâÝîćǰîćÙðøąÿö, øĆßîÖǰđÿĊ÷ÜĔĀöŠǰ, üøĆââćǰđôŚũĂÜßčŠöǰ, ýĉøĉúĆÖþèŤǰđÖĉéýĉøĉ, öčÖøĉîǰĀîĎÙÜ, Ăčöćóøǰ 

ĂčðøąǰĒúąîĆÖøïǰîćÙðøąÿö�ǰ2558. Ăĉìíĉóú×ĂÜÿõćüąĔîÖćøĂïĒĀšÜĒïïóŠîòĂ÷êŠĂ

ÙčèúĆÖþèą×ĂÜÖćĒôñÜ�ǰÖćøðøąßčöüĉßćÖćøìćÜüĉýüÖøøöĂćĀćøĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ1ǰèǰ

öĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰüĉì÷ćđ×êÖĞćĒóÜĒÿîǰÝĆÜĀüĆéîÙøðåö� 

 7.2.2ǰõćÙēðÿđêĂøŤ 

îĆÖøïǰîćÙðøąÿö, Ā÷ćéòîǰìîÜÖćøÖĉÝ, đìĉéýĆÖéĉĝǰēìèúĆÖþèŤ, öčÖøĉîǰĀîĎÙÜ, õćîćëǰĒÿÜđÝøĉâøĆêîŤ, 

ĒúąǰÖćâÝîćǰîćÙðøąÿö�ǰ2560. ÖćøóĆçîćÿĎêøìĊęđĀöćąÿöÿćĀøĆïđÙøČęĂÜéČęöÿöčîĕóøÝćÖòćÜ

ēé÷üĉíĊÖćøĂĂÖĒïïÖćøìéúĂÜĒïïñÿö�ǰÖćøðøąßčöüĉßćÖćøßöøöÙèąðäĉïĆêĉÜćîüĉì÷ćÖćøǰ

Ăó�ÿí�ǰÙøĆĚÜìĊęǰ8. ÿøąïčøĊ�ǰÝčāćúÜÖøèŤöĀćüĉì÷ćúĆ÷�ǰ171-178. 

üøĆââćǰđôŚũĂÜßčŠö, ÖćâÝîćǰîćÙðøąÿö, ÝêčøõĆìøǰüćùìíĉĝ, Ā÷ćéòîǰìîÜÖćøÖĉÝ, ïĆèæĉêǰĀĉøĆâÿëĉê÷Ťóø, 

ĒúąǰîĆÖøïǰîćÙðøąÿö�ǰ2560.  ÖćøđðøĊ÷ïđìĊ÷ïüĉíĊóČĚîñĉüêĂïÿîĂÜÖĆïēÙøÜ×Šć÷ðøąÿćì

đìĊ÷öĔîÖćøÿÖĆéÿćøïøćàĉúĊîÝćÖĒÖŠîòćÜēé÷đìÙîĉÙĕöēÙøđüôøŠüö�ǰÖćøðøąßčöìćÜüĉßćÖćø

üĉýüÖøøöĂćĀćøĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ3. đßĊ÷ÜĔĀöŠ�ǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš�ǰ150-158. 

ýĉøĉúĆÖþèŤǰđÖĉéýĉøĉ, îĆÖøïǰîćÙðøąÿö, ÝêčøõĆìøǰüćùìíĉĝ, Ā÷ćéòîǰìîÜÖćøÖĉÝ, ïĆèæĉêǰĀĉøĆâÿëĉê÷Ťóø, 

ĒúąǰÖćâÝîćǰîćÙðøąÿö�ǰ2560. ñú×ĂÜÖćøĔßšĕöēÙøđüôêŠĂÖćøÿÖĆéĒĂîēìĕà÷ćîĉîÝćÖñú

ĀöŠĂîéšü÷üĉíĊóČĚîñĉüêĂïÿîĂÜ�ǰÖćøðøąßčöìćÜüĉßćÖćøüĉýüÖøøöĂćĀćøĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ3. 

đßĊ÷ÜĔĀöŠ�ǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš�ǰ131-139. 

ÖćâÝîćǰîćÙðøąÿö, Ā÷ćéòîǰìîÜÖćøÖĉÝ, đìĉéýĆÖéĉĝǰēìèúĆÖþèŤ, èĉßÖčúǰđìĊ÷îĕì÷, ÿčõĉââćǰÿč÷ąđĀúĘÖ

, ĂĆÝÞøćǰđĀúŠćðøąđÿøĉå, üøĆââćǰđôŚũĂÜßčŠö, ĒúąǰîĆÖøïǰîćÙðøąÿö�ǰ2560. ÖćøýċÖþćÿõćüąìĊę

đĀöćąÿöĔîÖćøÿÖĆéÿćøÿĊĒéÜÝćÖòćÜĒúąÙüćöÙÜêĆü×ĂÜñÜÿĊìĊęñŠćîÖøąïüîÖćøĂïĒĀšÜĒïï

óŠîòĂ÷�ǰøć÷ÜćîÖćøðøąßčöüĉßćÖćøǰðøąÝĞćðŘǰ2560. đßĊ÷ÜĔĀöŠ�ǰÿĞćîĆÖüĉÝĆ÷ĒúąÿŠÜđÿøĉöüĉßćÖćø

ÖćøđÖþêøǰöĀćüĉì÷ćúĆ÷ĒöŠēÝš�ǰ322-331. 

ÖćâÝîćǰîćÙðøąÿö, üøóúǰÙćøĉîìć, ïčðñćǰĒàŠÝŠćü, ïčè÷ćóøǰĒÿîóøö, îĆÖøïǰîćÙðøąÿö, Ā÷ćéòîǰ

ìîÜÖćøÖĉÝǰĒúąÝćêčóÜýŤǰüćùìíĉĝ�ǰ2558. Ăĉìíĉóú×ĂÜĂčèĀõĎöĉĂïĒĀšÜêŠĂðøĉöćèÿćøôŘîĂúĉÖ

ìĆĚÜĀöéǰĒúąÙüćöÿćöćøëĔîÖćøđðŨîÿćøêšćîĂîčöĎúĂÿĉøą×ĂÜßćÿöčîĕóøÝćÖÖúĊïéĂÖïĆü

ĀúüÜ�ǰÖćøðøąßčöüĉßćÖćøìćÜüĉýüÖøøöĂćĀćøĒĀŠÜßćêĉǰÙøĆĚÜìĊęǰ1ǰèǰöĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰ

üĉì÷ćđ×êÖĞćĒóÜĒÿîǰÝĆÜĀüĆéîÙøðåö� 
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ÖćâÝîćǰîćÙðøąÿö, éüÜĔÝǰĔßšĕéšîćî, ÿčóøøèĉÖćǰßĞćđøČĂÜ, Ā÷ćéòîǰìîÜÖćøÖĉÝ, îĆÖøïǰîćÙðøąÿöǰ

ĒúąìĉóćóøǰÙĞćĒéÜ�ǰ2558. ÝúîóúýćÿêøŤĒúąÖćøúéÙüćößČĚî×ĂÜÖćøĂïĒĀšÜĀĂöĀĆüĔĀâŠ

Ē ï ï ĀĆę î � ǰ Ö ć ø ð ø ą ßč ö üĉ ß ć Ö ć ø ì ć Ü üĉ ý ü Ö ø ø ö Ă ć Ā ć ø Ē ĀŠ Ü ß ć êĉ ǰ Ù øĆĚ Ü ìĊę ǰ 1ǰ 

èǰöĀćüĉì÷ćúĆ÷đÖþêøýćÿêøŤǰüĉì÷ćđ×êÖĞćĒóÜĒÿîǰÝĆÜĀüĆéîÙøðåö� 

 

 

 

 


