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 ȮȮȮȮ&Interdisciplinary Program' 

 
2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
ĳŅļŅœĪĵ :  ĝŊŗŀŏĨŖĴȮĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ&ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ' 
 :  ĝŊŗŀĵƞŀȮȮĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ' 
ĳŅļŅŀńĚĔķļ :  ĝŊŗŀŏĨŖĴȮ Doctor of Philosophy &Postharvest Technology' 
 :  ĝŊŗŀĵƞŀȮ  Ph,D,Ȯ&Postharvest Technology' 
 

3. ĝŊŗŀŐĕĬĚĺŇĝŅŏıŊŗŀĭńĬĪŉĔŒĬȮTranscript 
œĴƞĴň 
 

4. ěņĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
ŐįĬȮ/,/ȮȮȮ  ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  26 ľĬƞĺĵĔŇĨ 
ŐįĬȮ/,0ȮȮȮ  ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ   50 ľĬƞĺĵĔŇĨ  
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5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
5.1 ĶŌĮŐĭĭ 
ľĸńĔĽŌĨĶȮŐįĬȮ/,/Ȯ 
 ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔȮľĸńĔĽŌĨĶȮ1ȮĮƖȮŐĸŃŒĝƟŏĺĸŅĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬȮ4ȮĮƖ

ĔŅĶĻŉĔļŅŒĬĽĩŅĬŃĕŀĚĔŅĶŏĮƦĬĬńĔĻŉĔļŅŏĨŖĴŏĺĸŅȮőħĵœĴƞĬńĭĶŃĵŃŏĺĸŅĪňŗĬńĔĻŉĔļŅĸŅıńĔȮ 
ľĸńĔĽŌĨĶȮŐįĬȮ/,0Ȯ 
 ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔȮľĸńĔĽŌĨĶȮȮ3ȮĮƖȮŐĸŃŒĝƟŏĺĸŅĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬȮ6ȮĮƖ

ĔŅĶĻŉĔļŅŒĬĽĩŅĬŃĕŀĚĔŅĶŏĮƦĬĬńĔĻŉĔļŅŏĨŖĴŏĺĸŅȮőħĵœĴƞĬńĭĶŃĵŃŏĺĸŅĪňŗĬńĔĻŉĔļŅĸŅıńĔȮ 
 

5.0 ĮĶŃŏĳĪľĸńĔĽŌĨĶȮ 
XȮŐĭĭĺŇĝŅĔŅĶ  ÄȮŐĭĭĺŇĝŅĝňı 

 

5.1 ĳŅļŅĪňŗŒĝƟȮ 
XȮĳŅļŅœĪĵ 
XȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮĳŅļŅŀńĚĔķļ ŒĝƟŒĬĔŅĶŏĕňĵĬŏĸƞĴŐĸŃĽŀĭħŋļġňĬŇıĬīƢ 
 

5.2 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
ÄȮĶńĭŏĜıŅŃĬńĔĻŉĔļŅœĪĵ 
ÄȮĶńĭŏĜıŅŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 
XȮĶńĭĪńŘĚĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 
 

5.3 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
XȮŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬłȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶĭĶŇľŅĶěńħĔŅĶőħĵėĦŃŏĔļĨĶĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ 
ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮŐĸŃĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ' 
ÄȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀňŗĬ 
 ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻȮźźźźźź 
 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 
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3,4 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅȮ 
  ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 

 Ã ľĸńĔĽŌĨĶŏħňŗĵĺ 
 Ã ľĸńĔĽŌĨĶĶƞĺĴĳŅĵŒĬĽĩŅĭńĬȮĴňőėĶĚĔŅĶĶŀĚĶńĭ 
  -ȮėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  -ȮėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,....... 
 X ľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅĶƞĺĴ  
  -ȮėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 
  -ȮėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 

 ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬȮ&ĴňȮMOU) 
 ÃȮľĸńĔĽŌĨĶĮĶŇĠĠŅėŌƞȮ&Double Degree)    
 ÃȮľĸńĔĽŌĨĶĮĶŇĠĠŅĶƞĺĴȮ&Joint Degree) 
 ĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵ-ĽĩŅĭńĬ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ȮĮĶŃŏĪĻȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  ĝŊŗŀĮĶŇĠĠŅȮ&ĝŊŗŀŏĨŖĴ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

   ĝŊŗŀĵƞŀĳŅļŅœĪĵȮ8ȮȮźźźźźźźźźźźźźźź,&źźźźźźźźźźźźźźźź' 
   ĝŊŗŀĵƞŀĳŅļŅŀńĚĔķļȮ8ȮȮźźźźź,,źźźźźźźźź,,&źźźźźźźźźźźźźźźź' 

 ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭŀĚėƢĔĶĳŅĵĬŀĔȮ&ĴňȮMOU) 
 ÃȮľĸńĔĽŌĨĶĮĶŇĠĠŅŏħňŗĵĺȮ&ĮĶŇĠĠŅĕŀĚĴľŅĺŇĪĵŅĸńĵ)    
 ĶƞĺĴĔńĭ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ 

 
6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶȮŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
Á ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ
&ľĸńĔĽŌĨĶĽľĽŅĕŅĺŇĝŅ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0340' 
- ŏĶŇŗĴŒĝƟľĸńĔĽŌĨĶĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ0323 
- ĴňįĸĭńĚėńĭŒĝƟȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ0347 
Á ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/0-0344ȮŏĴŊŗŀĺńĬĪňŗȮ4ȮŏħŊŀĬīńĬĺŅėĴȮı,Ļ,Ȯ0344 
Á ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/-0345ȮŏĴŊŗŀĺńĬĪňŗȮ0.ȮŏħŊŀĬĴĔĶŅėĴȮı,Ļ,Ȯ0345 

 
 ȮȮȮȮ 
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5,Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
5,/ȮĶŃĭĭ  
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&œĴƞĬƟŀĵĔĺƞŅȮ36ȮĽńĮħŅľƢ' 
XȮĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮőħĵȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ
 ĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ ĸŃœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 
Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module)  

 

5,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
Ä ŐįĬĔŅĶĻŉĔļŅĔņľĬħŒľƟĴňĳŅėķħŌĶƟŀĬȮŒĝƟĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅĮĶŃĴŅĦȮ4ȮĽńĮħŅľƢ 
X ŐįĬĔŅĶĻŉĔļŅœĴƞĴňĳŅėķħŌĶƟŀĬ 

 

5,1 ĶŌĮŐĭĭĔŅĶĻŉĔļŅȮ 

X ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
Ä ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅȮ 
 

ŀŅĝňı ĸńĔļĦŃĚŅĬ 
1. ĬńĔĺŇĝŅĔŅĶŏĔļĨĶȮ ĔŅĶĺŅĚŐįĬĚŅĬȮĔŅĶěńħŏĔŖĭȮŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽĩŇĨŇŏĔňŗĵĺĔńĭ

ĚŅĬħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĔŅĶėƟĬėĺƟŅĪħĸŀĚȮ
ĺŇŏėĶŅŃľƢȮĺŇěńĵŐĸŃıńĥĬŅŏĔňŗĵĺĔńĭĔŅĶŏĔŖĭŏĔňŗĵĺȮĔŅĶĕĬĽƞĚȮĔŅĶ
ŏĔŖĭĶńĔļŅȮĔŅĶŐĮĶĶŌĮŏĭŊŘŀĚĨƟĬȮĔŅĶĨĶĺěĽŀĭįĸŇĨįĸŐĭĭœĴƞ
ĪņĸŅĵȮĔŅĶėĺĭėŋĴėŋĦĳŅıįĸŇĨįĸȮĔŅĶėĺĭėŋĴŐĴĸĚŐĸŃőĶė
ıŊĝľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĔŅĶěńħĔŅĶŒĬőĶĚėńħĭĶĶěŋȮŐĸŃĶŃĭĭ
ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵĕŀĚĽŇĬėƟŅŏĔļĨĶ 

2. ıĬńĔĚŅĬŒĬĴľŅĺŇĪĵŅĸńĵ ŏĝƞĬȮŀŅěŅĶĵƢ 
ĬńĔĺŇěńĵ 

ĔŅĶĽŀĬȮĔŅĶŀĭĶĴȮĻŉĔļŅŐĸŃıńĥĬŅėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮŒľƟėņŐĬŃĬņŐĸŃėņĮĶŉĔļŅŐĔƞĬńĔĻŉĔļŅȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟĪňŗĽĬŒěȮĶĺĴĪńŘĚĔŅĶĪņĚŅĬĺŇěńĵĕńŘĬĽŌĚħƟŅĬ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ 
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ŀŅĝňı ĸńĔļĦŃĚŅĬ 
3. ĬńĔĺŇěńĵħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ ĔŅĶĺŅĚŐįĬȮĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĺŇěńĵĪŅĚħƟŅĬŏĪėőĬőĸĵň

ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ   
4. įŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěŏĔļĨĶ 

 
ŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěŏĔļĨĶĶŋƞĬŒľĴƞȮįƞŅĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮ
őħĵĔŅĶĺŅĚŐįĬĔŅĶĕŅĵįĸįĸŇĨĽŇĬėƟŅŏĔļĨĶŒĬĶŌĮŐĭĭĪńŗĺœĮȮ
ŐĸŃĬĺńĨĔĶĶĴĔŅĶěńħĔŅĶŏĔļĨĶĽĴńĵŒľĴƞŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮĞŉŗĚ
ĽŀħėĸƟŀĚĔńĭĽĩŅĬĔŅĶĦƢŒĬĮƤěěŋĭńĬȮ 

5. ıĬńĔĚŅĬľĬƞĺĵĚŅĬŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĔŅĶįĸŇĨȮŐĮĶĶŌĮȮŐĸŃěņľĬƞŅĵ
ĽŇĬėƟŅŏĔļĨĶĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 

ĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢȮĺŇěńĵȮŐĮĶĶŌĮȮŐĸŃĮĶńĭĮĶŋĚĺŇīňĔŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĽŇĬėƟŅŏĔļĨĶȮ
ŏıŊŗŀĔŅĶŐĮĶĶŌĮěņľĬƞŅĵĽŇĬėƟŅŏĔļĨĶŐĸŃįĸŇĨĳńĦĤƢ 
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 

 
 

7, ŏľĨŋįĸŐĸŃėĺŅĴěņŏĮƦĬŒĬĔŅĶŏĽĬŀĕŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮȮ 
7,/ȮĳŅıĶĺĴĕŀĚŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƕħĽŀĬŒĬėĦŃȮȮ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮŏĮƦĬ

ľĸńĔĽŌĨĶŀĵŌƞŒĬėĺŅĴħŌŐĸĕŀĚėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĳŅĵŒĨƟėĺŅĴĶƞĺĴĴŊŀěŅĔȮ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮŐĸŃĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ 
ĴňĔŅĶěńħĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅȮ0345ȮȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵň
ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġň
ĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĽŅĕŅĺŇĝŅ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0340) őħĵĴň
ĭĪĭŅĪĽņėńĠŒĬėĦŃŏĔļĨĶĻŅĽĨĶƢȮĞŉŗĚŏĮƦĬėĦŃĪňŗŒľƟėĺŅĴĽņėńĠĪŅĚħƟŅĬĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟħƟŅĬĔŅĶįĸŇĨȮ
ĔŅĶĺŇěńĵȮŐĸŃĔŅĶŒĝƟĪĶńıĵŅĔĶĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮŀńĬŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶĸħėĺŅĴŏĽňŗĵĚĕŀĚįĸĔĶŃĪĭ
ħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĸħĮƤĠľŅėĺŅĴĕŅħŐėĸĬĕŀĚĪĶńıĵŅĔĶȮĪņŒľƟŏĔŇħĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶ
ĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĞŉŗĚŏĮƦĬĔŅĶĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇĶŃĵŃȮ0.ȮĮƖȮŐĸŃĴŋƞĚŏĬƟĬĽĶƟŅĚĭńĦĤŇĨĪňŗĴň
ĻńĔĵĳŅıŒĬĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴȮĴňŀĚėƢėĺŅĴĶŌƟŏĬƟĬĔŅĶŏĔļĨĶėŋĦĳŅıĽŌĚȮŀŅĻńĵĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅħƟĺĵ
ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪňŗŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶŏıŇŗĴįĸŇĨĳŅıŏıŊŗŀŒľƟŏĔļĨĶĔĶĴňĶŅĵœħƟĽŌĚĕŉŘĬŐĸŃĽŅĴŅĶĩ
ĮĶŃĔŀĭŀŅĝňıœħƟŀĵƞŅĚĴńŗĬėĚŐĸŃĵńŗĚĵŊĬȮŐĸŃŀŅĻńĵĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅħƟĺĵŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪňŗŒľƟ
ėĺŅĴĽņėńĠĔńĭĔŅĶŏıŇŗĴįĸŇĨĳŅıĔŅĶįĸŇĨĪńŘĚŏĝŇĚĮĶŇĴŅĦȮĴŌĸėƞŅȮŐĸŃėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŇĬėƟŅȮŏıŊŗŀĶńĔļŅģŅĬ
ĶŅĵœħƟŏħŇĴŐĸŃĽĶƟŅĚģŅĬĔŅĶŏĔļĨĶŀĬŅėĨŒľĴƞĪňŗĴňĴŌĸėƞŅŐĸŃĶŅĵœħƟĽŌĚȮŏĝƞĬȮŏĔļĨĶĮĸŀħĳńĵȮŏĔļĨĶĝňĺĳŅıȮ
ŏĔļĨĶŐĮĶĶŌĮȮŏĔļĨĶŀŇĬĪĶňĵƢȮŐĸŃŏĔļĨĶŀńěĜĶŇĵŃȮ&Smart agriculture) ŏĮƦĬĨƟĬȮŏıŊŗŀŏıŇŗĴĻńĔĵĳŅıŒĬĔŅĶ
ŐĕƞĚĕńĬŒĬĪŅĚīŋĶĔŇěĕŀĚĳŅėŏĔļĨĶ 
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7,0ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗĽņėńĠĪňŗĴňįĸĔĶŃĪĭĨƞŀŀĚėƢėĺŅĴĶŌƟĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵľĸńĔĽŌĨĶ 
ĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮŏĮƦĬĔŅĶħņŏĬŇĬĔŅĶĳŅĵŒĨƟĕƟŀĔņľĬħŒĬŐįĬıńĥĬŅŏĻĶļģĔŇě

ŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮőħĵĔŅĶĶƞŅĚŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ11 &ı,Ļ, 2566-2570'ȮĴňĪŇĻĪŅĚĪňŗĨƞŀŏĬŊŗŀĚěŅĔŐįĬıńĥĬŅłȮ
ĜĭńĭĪňŗȮ/0ȮĮĶŃĔŀĭħƟĺĵĵŋĪīĻŅĽĨĶƢĔŅĶĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚĪŅĚŏĻĶļģĔŇěŐĸŃŐĕƞĚĕńĬœħƟŀĵƞŅĚĵńŗĚĵŊĬȮĴňŏĮƚŅľĴŅĵ
ŒĬĔŅĶįĸńĔħńĬŒľƟĮĶŃŏĪĻĔƟŅĺœĮĽŌƞĶŃħńĭĶŅĵœħƟĪňŗĽŌĚĕŉŘĬ ĴňĔŅĶŏıŇŗĴįĸŇĨĳŅıȮĔŅĶĸĚĪŋĬ ŐĸŃĔŅĶĽƞĚŀŀĔȮŒľƟ
ėĺŅĴĽņėńĠĔńĭĶŌĮŐĭĭĔŅĶıńĥĬŅŒĬĶŌĮėĸńĽŏĨŀĶƢȮĔŅĶĽĶƟŅĚėĺŅĴŏĝŊŗŀĴőĵĚĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶȮĔŅĶıńĥĬŅȮ
SMEs ŐĸŃĔŅĶĽĶƟŅĚįŌƟĮĶŃĔŀĭĔŅĶȮŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ11ȮĴňŏĮƚŅľĴŅĵŒĬĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶŐĕƞĚĕńĬĪŅĚŏĻĶļģĔŇěĨŅĴŐįĬıńĥĬŅłȮħńĚĔĸƞŅĺȮĴňŏĮƚŅľĴŅĵŏıŊŗŀĴŋƞĚĽŌƞĺŇĽńĵĪńĻĬƢĪňŗĔņľĬħœĺƟŒĬĔĶŀĭ
ĵŋĪīĻŅĽĨĶƢĝŅĨŇĶŃĵŃȮ0.ȮĮƖȮėŊŀȮŴĴńŗĬėĚȮĴńŗĚėńŗĚȮŐĸŃĵńŗĚĵŊĬŵȮĨŅĴľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮĴŋƞĚŏĬƟĬŒľƟĔƟŅĺĕƟŅĴ
ĔńĭħńĔėĺŅĴĵŅĔěĬȮőħĵŒĝƟőĴŏħĸŏĻĶļģĔŇěŐĭĭȮBCG ŀńĬœħƟŐĔƞȮŏĻĶļģĔŇěĝňĺĳŅıȮ&BȮ; Bio Economic'ȮŏĮƦĬ
ĔŅĶıńĥĬŅėĺŅĴŏĕƟĴŐĕŖĚěŅĔĻńĔĵĳŅıĕŀĚĮĶŃŏĪĻœĪĵĪňŗĴňŀĵŌƞŐĸƟĺȮőħĵŏĜıŅŃįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮőħĵ
ĬņŏŀŅŏĪėőĬőĸĵňĪńĬĽĴńĵĴŅŒĝƟŒĬĔŅĶŏıŇŗĴĴŌĸėƞŅŒľƟĽŌĚĕŉŘĬ ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ&C ;ȮCircular Economic'ȮĴŋƞĚ
ĔŅĶĬņŏŀŅĪĶńıĵŅĔĶīĶĶĴĝŅĨŇĴŅŒĝƟĮĶŃőĵĝĬƢĽŌĚĽŋħȮėĺĭėŌƞœĮĔńĭĔŅĶĸħĕŀĚŏĽňĵĸĚŒľƟŏľĸŊŀĬƟŀĵĪňŗĽŋħľĶŊŀœĴƞĴň
ĕŀĚŏĽňĵŏĔŇħĕŉŘĬŏĸĵ ŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺȮ&G ; Green Economic'ȮŏĮƦĬŏĻĶļģĔŇěĪňŗıńĥĬŅőħĵėņĬŉĚĩŉĚ
ėĺŅĴĵńŗĚĵŊĬȮĴňĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŀĵƞŅĚŏľĴŅŃĽĴȮĴňėĺŅĴĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃĶńĔļŅĽŇŗĚŐĺħĸƟŀĴȮ
ĽŀħėĸƟŀĚĔńĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚĽľĮĶŃĝŅĝŅĨŇȮ&Sustainable Development Goals8ȮSDGs'Ȯ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇĴňėĺŅĴĽĴĭŌĶĦƢĴŅĔĕŉŘĬŐĸŃĽŇŗĚŐĺħĸƟŀĴĴňėŋĦĳŅıħňĕŉŘĬ 

7,1ȮĔŅĶĺŇŏėĶŅŃľƢĝƞŀĚĺƞŅĚĕŀĚŀĚėƢėĺŅĴĶŌƟŐĸŃőŀĔŅĽȮ&gap analysis and opportunity' 
ěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗĽņėńĠĝňŘŒľƟŏľŖĬĺƞŅĽŅĕŅŀŅľŅĶŏĔļĨĶŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıŏĮƦĬľĬŉŗĚŒĬ

ĔĸŋƞĴŏĮƚŅľĴŅĵĕŀĚĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃŀŋĨĽŅľĔĶĶĴŒĬĔŅĶĮĶńĭőėĶĚĽĶƟŅĚŏĻĶļģĔŇěȮŴĮĶŃŏĪĻœĪĵȮ2,.ŵȮőħĵ
ĮƤěěŋĭńĬĔŅĶįĸŇĨĽŇĬėƟŅŏĔļĨĶĪňŗĽŅĴŅĶĩŐĕƞĚĕńĬŒĬĨĸŅħěņŏĮƦĬĨƟŀĚĴňĔŅĶŒĝƟĬĺńĨĔĶĶĴŒľĴƞȮŏıŊŗŀŏıŇŗĴ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĸŇĨŐĸŃœħƟįĸįĸŇĨĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮĶńģĭŅĸŒĝƟĬőĵĭŅĵĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻħƟĺĵ
ŏĪėőĬőĸĵňȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ
&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮĴňŏĮƚŅľĴŅĵŒĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠĶŃħńĭĽŅĔĸȮĴňėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶŐĕƞĚĕńĬĽŌĚȮĶĺĴĪńŘĚĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞĪňŗĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇĳŅıȮėŋĦĳŅıȮĶŃĭĭĔŅĶěńħĔŅĶľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮŒľƟœħƟįĸŇĨįĸĪňŗĴňėŋĦĳŅıŏıňĵĚıŀĨƞŀĔŅĶĭĶŇőĳėĳŅĵŒĬĮĶŃŏĪĻŐĸŃĔŅĶĽƞĚŀŀĔȮĬņĴŅĞŉŗĚėĺŅĴ
ŏĕƟĴŐĕŖĚĪŅĚŏĻĶļģĔŇěȮĨĸŀħěĬĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇœħƟŀĵƞŅĚĵńŗĚĵŊĬŐĸŃıŉŗĚıŅĨĬŏŀĚœħƟȮőħĵěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŒľƟėĶŀĭėĸŋĴĪńŘĚėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟŒľĴƞĪňŗĪńĬĽĴńĵȮĶĺĴĩŉĚİƗĔİĬĪńĔļŃĔŅĶėƟĬėĺƟŅĺŇěńĵȮĪńĔļŃ
ĔŅĶŐĔƟĮƤĠľŅőħĵĽŀħŐĪĶĔŀĵŌƞŒĬĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮĬŀĔěŅĔĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟŐĸƟĺĵńĚĽƞĚŏĽĶŇĴŒľƟĴň
ĪńĔļŃħƟŅĬĳŅļŅȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŒľƟĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸœħƟŀĵƞŅĚĶĺħŏĶŖĺȮŐĸŃ
ĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔ 
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ıńĥĬŅĮĶŃĽŇĪīŇĳŅıĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺįĸŇĨįĸŏĔļĨĶĪŅĚĔŅĶŏĔļĨĶȮėĺŅĴľĸŅĔľĸŅĵĪŅĚ
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ŏıŊŗŀŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĮĶŃŏĪĻȮĴŋƞĚĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĭĶŇőĳėŒĬĽńĚėĴĵŋė
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ŏĔŇħėĺŅĴŏĕƟĴŐĕŖĚĪŅĚĺŇĝŅĔŅĶħƟŅĬĔŅĶŏĔļĨĶĪňŗĽƞĚįĸŒľƟŏĔŇħėĺŅĴŀĵƞŅĚĵńŗĚĵŊĬȮĽŅĴŅĶĩĬņĺŇĝŅĔŅĶœĮŒĝƟĮĶŃőĵĝĬƢ
ŒĬĔŅĶıńĥĬŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚĮĶŃŏĪĻŒľƟŏĮƦĬĪňŗĵŀĴĶńĭĨŅĴĴŅĨĶģŅĬŒĬĶŃħńĭĽŅĔĸ 
 
/., ėĺŅĴĽŀħėĸƟŀĚĔńĭĵŋĪīĻŅĽĨĶƢĝŅĨŇŐĸŃĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ 
/.,/ ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ4ȮĮĶŃĔŅĶȮ 
X ħƟŅĬėĺŅĴĴńŗĬėĚȮ 
ĮƤěěŋĭńĬĽŇĬėƟŅŏĔļĨĶĕŀĚĮĶŃŏĪĻœĪĵȮĽŅĴŅĶĩįĸŇĨŐĸŃĽƞĚŀŀĔœĮĵńĚĨĸŅħĨƞŅĚĮĶŃŏĪĻœħƟŒĬĸņħńĭĨƟĬŕȮ

ĕŀĚőĸĔȮĬņŏĚŇĬĨĶŅŏĕƟŅĮĶŃŏĪĻŏĮƦĬěņĬĺĬĴŅĔȮĮĶŃĔŀĭĔńĭėĺŅĴœħƟŏĮĶňĵĭħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĪňŗ
ĽŅĴŅĶĩıńĥĬŅĨƞŀĵŀħőėĶĚĽĶƟŅĚīŋĶĔŇěĔŅĶŏĔļĨĶȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮĴŋƞĚŏĬƟĬȮĔŅĶĺŇěńĵŐĸŃĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀĶńĔļŅįĸŇĨįĸŏĔļĨĶĪńŘĚŒĬħƟŅĬ
ĮĶŇĴŅĦŐĸŃėŋĦĳŅıȮőħĵŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚėŋƟĴėƞŅŐĸŃŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮŀńĬŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶĸħėĺŅĴ
ŏĽňŗĵĚĕŀĚįĸĔĶŃĪĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĸħĮƤĠľŅėĺŅĴĕŅħŐėĸĬĕŀĚĪĶńıĵŅĔĶȮĪņŒľƟŏĔŇħĔŅĶŏĨŇĭőĨĭĬ
ėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĞŉŗĚŏĮƦĬĔŅĶĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇĶŃĵŃȮ0.ȮĮƖ 

X ħƟŅĬĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮĴŋƞĚŏĬƟĬ

ĽĶƟŅĚĭńĦĤŇĨĪňŗĴňŀĚėƢėĺŅĴĶŌƟȮĴňĻńĔĵĳŅıŒĬĔŅĶĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒľƟĔńĭįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮŒľƟĭńĦĤŇĨĴňŀĚėƢ
ėĺŅĴĶŌƟĽĴńĵŒľĴƞȮĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬĪňŗĴňėĺŅĴľĸŅĔľĸŅĵȮŀŅĻńĵĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶ
ıńĥĬŅħƟĺĵŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪňŗŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶŏıŇŗĴįĸŇĨĳŅıŏıŊŗŀŒľƟŏĔļĨĶĔĶĴňĶŅĵœħƟĽŌĚĕŉŘĬŐĸŃ
ĽŅĴŅĶĩĮĶŃĔŀĭŀŅĝňıœħƟŀĵƞŅĚĴńŗĬėĚŐĸŃĵńŗĚĵŊĬ  
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XȮħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ' ĴŋƞĚŏĬƟĬ

ĔŅĶĺŇěńĵŐĸŃĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀĸħĔŅĶĽŌĠŏĽňĵŐĸŃŏıŇŗĴĴŌĸėƞŅŒľƟįĸŇĨįĸŏĔļĨĶȮĪńŘĚŒĬħƟŅĬĮĶŇĴŅĦŐĸŃėŋĦĳŅıȮ
őħĵŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚėŋƟĴėƞŅŐĸŃŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĸħĔŅĶŒĝƟıĸńĚĚŅĬȮĸħėĺŅĴŏĽňŗĵĚĕŀĚįĸĔĶŃĪĭħƟŅĬ
ĽŇŗĚŐĺħĸƟŀĴȮŀĬŋĶńĔļƢĲƘƨĬĲŌĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĽĶƟŅĚĽĴħŋĸĶŃľĺƞŅĚĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢ 

XȮħƟŅĬĔŅĶĮĶńĭĽĴħŋĸŐĸŃıńĥĬŅĶŃĭĭĔŅĶĭĶŇľŅĶěńħĔŅĶĳŅėĶńģȮ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ' ĴŋƞĚŏĬƟĬ

ĔŅĶĺŇěńĵŐĸŃĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀĸħĔŅĶĽŌĠŏĽňĵŐĸŃŏıŇŗĴĴŌĸėƞŅŒľƟįĸŇĨįĸŏĔļĨĶȮŐĸŃŏįĵŐıĶƞŀĚėƢėĺŅĴĶŌƟěŅĔĔŅĶ
ĺŇěńĵħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŒľƟĔńĭŏĔļĨĶĔĶȮįŌƟĮĶŃĔŀĭĔŅĶȮŀĚėƢĔĶĳŅėĶńģŐĸŃŏŀĔĝĬȮŏıŊŗŀŏıŇŗĴ
ĭĪĭŅĪŀĚėƢĔĶĽƞĺĬĪƟŀĚĩŇŗĬŒľƟĽŅĴŅĶĩĬņŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚœĮŏįĵŐıĶƞŒľƟĔńĭŏĔļĨĶĔĶȮĝƞĺĵŒľƟŏĔļĨĶĔĶ
ĽŅĴŅĶĩěńħĔŅĶįĸŇĨįĸŏĔļĨĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŏıŇŗĴįĸįĸŇĨȮŐĸŃŏıŇŗĴĴŌĸėƞŅĕŀĚĽŇĬėƟŅŏĔļĨĶ 

/.,0 ĔŅĶĨŀĭĽĬŀĚŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ/5ȮĕƟŀȮĕŀĚȮSDGsȮ 
SDGs ėņŀīŇĭŅĵ 

1. ĕěńħėĺŅĴĵŅĔěĬĪŋĔĶŌĮŐĭĭŒĬĪŋĔıŊŘĬĪňŗ ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮĴŋƞĚŏĬƟĬĽĶƟŅĚ
ĭńĦĤŇĨĪňŗĴňŀĚėƢėĺŅĴĶŌƟŐĸŃĻńĔĵĳŅıŒĬĔŅĶĽĶƟŅĚ
ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪňŗŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶŏıŇŗĴ
įĸŇĨĳŅıŏıŊŗŀŒľƟŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶĴňĶŅĵœħƟ
ĽŌĚĕŉŘĬȮĽŅĴŅĶĩĸħĨƟĬĪŋĬĔŅĶįĸŇĨħƟĺĵĔŅĶŒĝƟŏĪėőĬőĸĵň
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SDGs ėņŀīŇĭŅĵ 
ĪňŗĪńĬĽĴńĵȮŀňĔĪńŘĚȮĴňėĺŅĴĽŅĴŅĶĩŒĬħƟŅĬĔŅĶěńħĔŅĶ
įĸŇĨįĸľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĸħĔŅĶĽŌĠŏĽňĵȮĽĶƟŅĚ
ĴŌĸėƞŅŏıŇŗĴħƟĺĵŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮŐĸŃĽŅĴŅĶĩ
ĮĶŃĔŀĭŀŅĝňıœħƟŀĵƞŅĚĴńŗĬėĚŐĸŃĵńŗĚĵŊĬ 

2. ĵŋĨŇėĺŅĴľŇĺőľĵȮĭĶĶĸŋėĺŅĴĴńŗĬėĚĪŅĚŀŅľŅĶ
ŐĸŃĵĔĶŃħńĭőĳĝĬŅĔŅĶŐĸŃĽƞĚŏĽĶŇĴ
ŏĔļĨĶĔĶĶĴĪňŗĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮŀŅĻńĵĔŅĶ
ĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅħƟĺĵŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪňŗŒľƟ
ėĺŅĴĽņėńĠĔńĭĔŅĶŏıŇŗĴĻńĔĵĳŅıĕŀĚįĸįĸŇĨŏĔļĨĶȮĪńŘĚ
ŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦȮĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴŒľƟįĸŇĨįĸ
ŏĔļĨĶŐĸŃėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŇĬėƟŅŏĔļĨĶȮŏıŊŗŀĸħ
ĔŅĶĽŌĠŏĽňĵľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĴňįĸŇĨįĸŏıňĵĚıŀĨƞŀ
ėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶĭĶŇőĳėȮŐĸŃĵńĚŏĮƦĬĽŇĬėƟŅŏĔļĨĶĪňŗ
ĴňėŋĦĳŅıĽŌĚŐĸŃĮĸŀħĳńĵȮŏĔļĨĶŐĮĶĶŌĮȮŏĔļĨĶ
ŀŇĬĪĶňĵƢȮŐĸŃŏĔļĨĶŀńěĜĶŇĵŃȮ&Smart agriculture) 
ŏĮƦĬĨƟĬ 

3. ĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅĪŋĔėĬĴňĔŅĶĻŉĔļŅĪňŗĴň
ėŋĦĳŅıŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴȮŐĸŃ
ĽĬńĭĽĬŋĬőŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮĴŋƞĚŏĬƟĬŒľƟ
ĭńĦĤŇĨĴňėĺŅĴŒİƙĶŌƟȮĴňĺŇīňėŇħȮĺŇīňĺŇŏėĶŅŃľƢȮĽŅĴŅĶĩ
ŐĵĔŐĵŃĨŅĴľĸńĔĺŇĝŅĔŅĶȮŐĸŃŐĽĺĚľŅőŀĔŅĽŒĬĔŅĶ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃŏĮƕħőŀĔŅĽŒľƟĭŋėėĸĽŅĴŅĶĩ
ŏĕƟŅĩŉĚľĸńĔĽŌĨĶœħƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚ 

4. ĮĢŇĭńĨŇĔŅĶŀĵƞŅĚŏĶƞĚħƞĺĬŏıŊŗŀĨƞŀĽŌƟĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻŐĸŃįĸĔĶŃĪĭĪňŗ
ŏĔŇħĕŉŘĬ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺ &ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ' ŏĮƦĬľĸńĔĽŌĨĶĪňŗ
ŒľƟĽƞĺĬĽņėńĠĨƞŀĔŅĶěńħĔŅĶĔŅĶĮĢŇĭńĨŇŒĬĕńŘĬĨŀĬľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺŐĸŃĔŅĶěńħĔŅĶĕŀĚŏĽňĵŒĬĔĶŃĭĺĬĔŅĶ
ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĪňŗŀŅěĽƞĚįĸĨƞŀĔŅĶĮĸħĮĸƞŀĵĔƠŅĞ
ŏĶŊŀĬĔĶŃěĔȮ&Greenhouse gas emission) ŀŀĔĽŌƞĝńŘĬ
ĭĶĶĵŅĔŅĻȮĔƞŀŒľƟŏĔŇħĳŅĺŃőĸĔĶƟŀĬȮ&Global 
warming) ŒľƟĸħĔŅĶĮĸħĮĸƞŀĵĔƠŅĞĴňŏĪĬȮ&Methane) 
őħĵĮĶńĭŏĮĸňŗĵĬŏĮƦĬıĸńĚĚŅĬĪħŐĪĬĪňŗĽŃŀŅħȮ&Green 
renewable energy) ěŃĝƞĺĵĸħĮƤĠľŅĳŅĺŃőĸĔĶƟŀĬ
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SDGs ėņŀīŇĭŅĵ 
œħƟȮĽŀħėĸƟŀĚĔńĭĔĶŀĭĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚȮSDGs 
őħĵŏĜıŅŃĔŅĶıńĥĬŅĪŅĚħƟŅĬŏĪėőĬőĸĵňĽŃŀŅħȮ
&Green technology) ĪňŗĸħĔŅĶŒĝƟĽŅĶŏėĴňĔńĭįĸŇĨįĸ
ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĸħĔŇěĔĶĶĴĪňŗĪņŒľƟŏĔŇħįĸĔĶŃĪĭ
ħƟŅĬĽĳŅıŐĺħĸƟŀĴȮŏĝƞĬȮĔŅĶıńĥĬŅŏĪėőĬőĸĵňėĸŊŗĬ
ėĺŅĴĩňŗĺŇĪĵŋȮĔŅĶıńĥĬŅŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢėŋĦĳŅı
ŐĭĭœĴƞĪņĸŅĵȮŏĮƦĬĨƟĬȮ 

/.,1 ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵ  
ŐįĬȮ/1 ĮĶŃŏħŖĬ ėĺŅĴĽŀħėĸƟŀĚ 
SOȮ/ ĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬȮȮ

ĬĺńĨĔĶĶĴŏĻĶļģĔŇěģŅĬĝňĺĳŅı 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮĴŋƞĚŏĬƟĬĽĶƟŅĚĽĴħŋĸ
ĶŃľĺƞŅĚĔŅĶŏĨŇĭőĨĪŅĚŏĻĶļģĔŇěĔńĭėĺŅĴĵńŗĚĵŊĬĕŀĚ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮőħĵŒĝƟŐĬĺėŇħĔŅĶŏĨŇĭőĨĪŅĚ
ŏĻĶļģĔŇěĔńĭėĺŅĴĵńŗĚĵŊĬĕŀĚĪĶńıĵŅĔĶīĶĶĴĝŅĨŇĕŀĚȮ
Bio-Circular-Green (BCG) Economy ŏıŊŗŀĔŅĶŏıŇŗĴ
ĴŌĸėƞŅŒĬĔŅĶįĸŇĨȮŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŐĸŃĮĶŃĽŇĪīŇįĸŒĬ
ĔŅĶěńħĔŅĶĪŅĚħƟŅĬŏĔļĨĶȮŀŅľŅĶȮŐĸŃīŋĶĔŇěŏĔļĨĶȮ
ĶĺĴĩŉĚĔŅĶıńĥĬŅėŋĦĳŅıĝňĺŇĨĕŀĚŏĔļĨĶĔĶŐĸŃŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨĕŀĚįŌƟĮĶŃĔŀĭĔŅĶħƟĺĵĔŅĶĬņ
ŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴœĮŒĝƟĮĶŃőĵĝĬƢȮĪħŐĪĬ
ŐĶĚĚŅĬĳŅėĔŅĶįĸŇĨȮĸħĔŅĶŒĝƟĽŅĶŏėĴňľĸńĚĔŅĶŏĔŖĭ
ŏĔňŗĵĺȮĬņĺńĽħŋŏľĸŊŀŒĝƟĪŅĚĔŅĶŏĔļĨĶĴŅŒĝƟĮĶŃőĵĝĬƢŏıŊŗŀ
ĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴ 

SO 5 ĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬĔŅĶ
ĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮĴŋƞĚŏĬƟĬĔŅĶĽĶƟŅĚ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞħƟŅĬĔŅĶŏĔļĨĶŀńěĜĶŇĵŃȮĬĺńĨĔĶĶĴ
ŏĔļĨĶȮŏıŊŗŀĔŅĶıńĥĬŅŏĪėőĬőĸĵňĳŅėĔŅĶįĸŇĨŒľƟĴňėĺŅĴ
ĪńĬĽĴńĵȮĽŅĴŅĶĩĬņœĮŒĝƟĮĶŃőĵĝĬƢŏĝŇĚıŅĦŇĝĵƢœħƟȮŐĸŃ
ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃėĺŅĴ
ľĸŅĔľĸŅĵĕŀĚėĺŅĴĨƟŀĚĔŅĶĪŅĚĔŅĶĨĸŅħȮŏıŊŗŀĶńĔļŅ
ģŅĬĶŅĵœħƟŏħŇĴŐĸŃĽĶƟŅĚģŅĬĔŅĶŏĔļĨĶŀĬŅėĨŒľĴƞĪňŗĴň



 

11 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

 

ŐįĬȮ/1 ĮĶŃŏħŖĬ ėĺŅĴĽŀħėĸƟŀĚ 
ĴŌĸėƞŅŐĸŃĶŅĵœħƟĽŌĚȮŏĝƞĬȮŏĔļĨĶĮĸŀħĳńĵȮŏĔļĨĶŐĮĶĶŌĮȮ
ŏĔļĨĶŀŇĬĪĶňĵƢȮŐĸŃŏĔļĨĶŀńěĜĶŇĵŃȮ&Smart 
agriculture) ŏĮƦĬĨƟĬ 

/.,2 ĔŅĶĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
ěŅĔĔŅĶĮĶŃŏĴŇĬŐĸŃĨŀĭŐĭĭĽņĶĺěĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŒĬĽƞĺĬĬńĔĻŉĔļŅĮƤěěŋĭńĬȮěņĬĺĬȮ//ȮėĬȮ

ĴňėĺŅĴŏľŖĬĺƞŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶ
ĽľĺŇĪĵŅĔŅĶ'ȮĴňĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŀŋĮĔĶĦƢŐĸŃŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢȮĪňŗŒĝƟĽņľĶńĭĔŅĶĪņĺŇěńĵŏıŊŗŀ
ħŋļġňĬŇıĬīƢŀĵƞŅĚŏıňĵĚıŀȮŐĸŃœħƟĶńĭėņĮĶŉĔļŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĔŅĶĭĶŇĔŅĶěŅĔŏěƟŅľĬƟŅĪňŗŏĮƦĬŀĵƞŅĚħňȮ
ŐĸŃėĺŅĴŏľŖĬŒĬĽƞĺĬĕŀĚĬŅĵěƟŅĚȮįŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮĪňŗĶńĭħŋļġňĭńĦĤŇĨěŅĔľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġň
ĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮŏĕƟŅĪņĚŅĬȮěņĬĺĬȮ1ȮėĬȮĞŉŗĚŏĮƦĬ
ľĬƞĺĵĚŅĬĶŅĝĔŅĶŐĸŃŏŀĔĝĬȮőħĵĔŅĶĮĶŃŏĴŇĬŐĸŃĨŀĭŐĭĭĽņĶĺěȮĽŅĴŅĶĩĽĶŋĮĽŅĶŃĽņėńĠœħƟĺƞŅ
įŌƟĮĶŃĔŀĭĔŅĶĴňėĺŅĴŏľŖĬĺƞŅĭńĦĤŇĨŒĬĶŃħńĭħŋļġňĭńĦĤŇĨĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃħƟŅĬŀĵŌƞŒĬŏĔĦĤƢĪňŗħňŐĸƟĺȮĪńŘĚ
ħƟŅĬĺŇĝŅĔŅĶŐĸŃħƟŅĬĔŅĶěńħĔŅĶȮŐĨƞėĺĶŏıŇŗĴŏĨŇĴĪńĔļŃŒľĴƞȮŕȮőħĵŏĜıŅŃĪńĔļŃĪŅĚħƟŅĬĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃ
ĪńĔļŃħƟŅĬĔŅĶĪņĚŅĬĶƞĺĴĔńĭĽŅĕŅŀŊŗĬȮŏıŊŗŀĮĶŃőĵĝĬƢŒĬĔŅĶĪņĚŅĬĶƞĺĴĔńĬŒĬĔŅĶĽĶƟŅĚŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴ
ĨƞŀœĮŒĬŀĬŅėĨ  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

12 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

 

ľĴĺħĪňŗ 2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 

/, ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
ľĸńĔĽŌĨĶȮŐįĬȮ/,/Ȯ 

1. ȮŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖ
ĔŅĶĻŉĔļŅ 

2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ
ŒľƟĔŅĶĶńĭĶŀĚȮŒĬĽŅĕŅĺŇĝŅĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏĔļĨĶĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃįƞŅĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢĶŃħńĭĮĶŇĠĠŅőĪ 

3. įƞŅĬŏĔĦĤƢŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻĨĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵ 
4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅȮ

ĮĶŃěņĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ 
 

ľĸńĔĽŌĨĶȮŐįĬ 1,2Ȯ 
1, ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖ

ĔŅĶĻŉĔļŅ 
2, ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ

ŒľƟĔŅĶĶńĭĶŀĚȮŒĬĽŅĕŅĺŇĝŅĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏĔļĨĶĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮľĶŊŀȮŏĪňĵĭŏĪƞŅȮĪňŗĴňįĸĔŅĶ
ŏĶňĵĬħňĴŅĔȮ&ľĶŊŀĴňėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶȮĨńŘĚŐĨƞȮ3,50 ĕŉŘĬœĮ'ȮŐĸŃĴňıŊŘĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ľĶŊŀĮĶŃĽĭĔŅĶĦƢĪņĚŅĬȮĴňĻńĔĵĳŅıŏıňĵĚıŀĪňŗěŃĪņħŋļġňĬŇıĬīƢœħƟ 

3,ȮįƞŅĬŏĔĦĤƢŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻĨĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2,ȮėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅȮ

ĮĶŃěņĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ 
 

 
 
 
 
 
 
 

 
 
 



 

13 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

 

0,ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 

 

ĮƖĔŅĶĻŉĔļŅ 2567 2568 2569 2570 2571 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 

ŐįĬȮ1.1ȮĳŅėĮĔĨŇȮ&ě-Ļ'Ȯ           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 2  2  2  2  2  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬ
ľĸńĔĽŌĨĶ 

          

ĝńŘĬĮƖĪňŗȮ/ 2  2  2  2  2  
ĝńŘĬĮƖĪňŗȮ0   2  2  2  2  
ĝńŘĬĮƖĪňŗȮ1     2  2  2  
 ĶĺĴ 2  4  6  6  6  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖě
ĔŅĶĻŉĔļŅ 

     2  2  2 

 
 

ĮƖĔŅĶĻŉĔļŅ 2567 2568 2569 2570 2571 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 

ŐįĬȮ1.2ȮĳŅėĮĔĨŇȮ&ě-Ļ'Ȯ           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 1  1  1  1  1  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬ
ľĸńĔĽŌĨĶ 

          

ĝńŘĬĮƖĪňŗȮ/ 1  1  1  1  1  
ĝńŘĬĮƖĪňŗȮ0   1  1  1  1  
ĝńŘĬĮƖĪňŗȮ1     1  1  1  
ĝńŘĬĮƖĪňŗȮ2       1  1  
ĝńŘĬĮƖĪňŗȮ3         1  
 ĶĺĴ 1  2  3  4  5  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖě
ĔŅĶĻŉĔļŅ 

         1 

 

1, ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨƞŀĮƖȮ 
ŐįĬȮ/,/ȮȮȮȮėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅȮ/ȮėĬȮĨĸŀħľĸńĔĽŌĨĶ   

/07,000   ĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ21,000ȮĭŅĪ' 
ŐįĬ /,0ȮȮȮėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅȮ/ȮėĬȮĨĸŀħľĸńĔĽŌĨĶ   

0/3*...   ĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ21,000ȮĭŅĪ' 
 
 
 
 
 
 



 

14 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

 

ľĴĺħĪňŗ 1 ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

1. ĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶȮ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ'ȮŏĮƦĬ
ľĸńĔĽŌĨĶĪňŗħņŏĬŇĬĔŅĶŒĬĶŌĮŐĭĭĽľĺŇĪĵŅĔŅĶȮĮĶŃĔŀĭħƟĺĵŀĚėƢėĺŅĴĶŌƟħƟŅĬŏĔļĨĶĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŐĸŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗĽŅĴŅĶĩĬņŀĚėƢėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵňŐĸŃ
ĬĺńĨĔĶĶĴľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮœĮŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅŏĔňŗĵĺĔńĭįĸŇĨįĸŏĔļĨĶĨĸŀħľƞĺĚőĞƞŀŋĮĪŅĬȮĪňŗĽŀħėĸƟŀĚĔńĭ
ĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 
2. ĺńĨĩŋĮĶŃĽĚėƢ ŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗȮ   

1) ĴňėĺŅĴĶŌƟȮŐĸŃĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅȮŐĸŃĺŇěńĵŀĵƞŅĚĸŋƞĴĸŉĔȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮ
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏıŊŗŀŐĔƟĮƤĠľŅŒĬħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ 

2) ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟħňȮĴňĴĬŋļĵĽńĴıńĬīƢȮŐĸŃŏľŖĬŐĔƞĮĶŃőĵĝĬƢĽƞĺĬĶĺĴ 
3) ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŐĸŃĬņįĸĚŅĬĺŇěńĵœĮŏįĵŐıĶƞȮőħĵĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵň

ĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮĪņŒľƟŏĔŇħĔŅĶıńĥĬŅėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶħƟŅĬŏĪėőĬőĸĵň
ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĪňŗœħƟĴŅĨĶģŅĬĽŅĔĸ 
 
 

1,ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs) 
3.1 ĔĶŃĭĺĬĔŅĶĔņľĬħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
ĔĶŃĭĺĬĔŅĶĔņľĬħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮœħƟěńħĪņįƞŅĬĔĶŃĭĺĬĔŅĶĞŉŗĚĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ  
1) ĔŅĶĺŅĚŐįĬĔŅĶıńĥĬŅįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮĔŅĶĨŀĭĽĬŀĚĨƞŀįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮőħĵĴň

ĔŅĶĔņľĬħ ŏĮƚŅľĴŅĵįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŐĸŃěńħĪņĔŅĶĽņĶĺěĕƟŀĴŌĸŏĮƚŅľĴŅĵȮĺŇŏėĶŅŃľƢįĸěŅĔĕƟŀĴŌĸĪňŗœħƟěŅĔ 
ĔĸŋƞĴŏĮƚŅľĴŅĵȮĞŉŗĚĽŅĴŅĶĩĽĶŋĮĮĶŃŏħŖĬĽņėńĠěŅĔĔĸŋƞĴŏĮƚŅľĴŅĵŒĬħƟŅĬĺŇĝŅĔŅĶŐĸŃĽŇŗĚĽĬńĭĽĬŋĬĔŅĶıńĥĬŅ 
őħĵĽĶŋĮėĺŅĴĶŀĭĶŌƟĕŀĚĭńĦĤŇĨȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴŐĸŃĪńĬĽĴńĵȮ
ėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĪńĔļŃĽƞĺĬĭŋėėĸħƟŅĬėĺŅĴĴňĳŅĺŃįŌƟĬņ ėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶĽŊŗŀĽŅĶȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮŐĸŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴ  

2) ħņŏĬŇĬĔŅĶĔņľĬħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮőħĵ  
2.1) ĔņľĬħŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶȮőħĵėĦŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶƞĺĴĔńĬĔņľĬħ

ĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶ ŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭĔŅĶĨŀĭĽĬŀĚĨƞŀįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŐĸŃ
ĽĩŅĬĔŅĶĦƢőĸĔ ĽĩŅĬĔŅĶĦƢĮĶŃŏĪĻœĪĵȮŏĮƚŅľĴŅĵĮĶŃŏĪĻœĪĵȮŏĮƚŅľĴŅĵĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ŏĮƚŅľĴŅĵėĦŃŏĔļĨĶĻŅĽĨĶƢȮŐĸŃŏĮƚŅľĴŅĵĽŅĕŅĺŇĝŅȮőħĵĔŅĶıńĥĬŅėĺŅĴĶŌƟěŅĔėĺŅĴŏĕƟŅŒěȮĽĶƟŅĚ
ėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃĔŅĶĮĶŃĵŋĔĨƢȮĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶĽńĚŏėĶŅŃľƢȮŐĸŃĔŅĶĮĶŃŏĴŇĬėƞŅȮőħĵĭńĦĤŇĨĽŅĴŅĶĩ
ėŇħŀĵƞŅĚŏĮƦĬĶŃĭĭȮĴňĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴœħƟ  
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2.2) ŐěĔŐěĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĮƖȮőħĵĔņľĬħĨŅĴĸņħńĭĕńŘĬěŅĔĔĶŃĭĺĬĔŅĶĕńŘĬĨƟĬȮŒĬ
ħƟŅĬėĺŅĴĶŌƟěŅĔėĺŅĴŏĕƟŅŒěȮŏĽĶŇĴėĺŅĴĶŌƟŒĬĔŅĶėŇħĺŇŏėĶŅŃľƢĕńŘĬĨƟĬȮįĸĸńıīƢĕńŘĬĔĸŅĚŒĬıńĥĬŅĔŅĶėŇħĺŇŏėĶŅŃľƢ
ŐĸŃıńĥĬŅĪńĔļŃȮŐĸŃįĸĸńıīƢĕńŘĬĽŌĚŒĬĔŅĶıńĥĬŅĪńĔļŃħƟŅĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĔŅĶėŇħĺŇŏėĶŅŃľƢȮėĺŅĴėŇħ
ĽĶƟŅĚĽĶĶėƢ ŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮőħĵĪŋĔĸņħńĭĕńŘĬœħƟĽŀħŐĪĶĔėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶıńĥĬŅ
ĳŅĺŃįŌƟĬņȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮŐĸŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 

1'ȮĮĶŃŏĴŇĬėĺŅĴĽŀħėĸƟŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĨŀĭĽĬŀĚĨƞŀįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮőħĵĔĶĶĴĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐĸŃėĺŅĴėŇħŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇȮŏıŊŗŀěńħĪņĶƞŅĚľĸńĔĽŌĨĶȮŏıŊŗŀŒĝƟŒĬĔŅĶħņŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĽĬńĭĽĬŋĬȮőħĵĺŅĚŐįĬĮĶŃŏĴŇĬįĸĔŅĶěńħĔŅĶįƞŅĬĶŃĭĭĔŅĶĮĶŃŏĴŇĬŒĬĶŃħńĭĔĶŃĭĺĬ
ĺŇĝŅħŋļġňĬŇıĬīƢŒĬĪŋĔĶŀĭĳŅėĔŅĶĻŉĔļŅȮĨĶĺěĽŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬįƞŅĬĶŃĭĭĪĺĬĽŀĭȮŐĸŃĽńĚŏėĶŅŃľƢ
ĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶŒĬĪŋĔĶŀĭĮƖįƞŅĬĔŅĶĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬ
ŐĸŃėĺŅĴėŇħŏľŖĬěŅĔĔŅĶĪĺĬĽŀĭœĮĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶěńħĔŇěĔĶĶĴŒĬĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅœĮŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮ
ĶĺĴĩŉĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

2'ȮĮĶńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟőħĵıŇěŅĶĦŅěŅĔįĸĮĶŃŏĴŇĬėĺŅĴĽŀħėĸƟŀĚŐĸŃėĺŅĴėŇħŏľŖĬěŅĔ
įŌƟĪĶĚėŋĦĺŋĥŇ 

 1,0ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
 ȮȮPLO /Ȯ ĬńĔĻŉĔļŅĴňěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵȮŐĸŃĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

1.1 ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶıńĥĬŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚĨĬŏŀĚȮőħĵĵŉħľĸńĔěĶŇĵīĶĶĴ
ĪŅĚĺŇĝŅĔŅĶȮ 

1.2 ĴňěŇĨĽņĬŉĔȮŏėŅĶıĻńĔħŇśĻĶňȮŐĸŃĽŇĪīŇĕŀĚįŌƟĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĺŇěńĵȮĨĸŀħěĬħņŏĬŇĬĔŅĶĺŇěńĵ
őħĵĵŉħľĸńĔěĶŇĵīĶĶĴŀĵƞŅĚŏėĶƞĚėĶńħ 

  PLO 2 ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶŒĝƟĪńĔļŃŏĝŇĚĺŇěńĵĕńŘĬĽŌĚĨƞŀĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ
ĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŒľƟŏĔŇħĬĺńĨĔĶĶĴĪňŗĴň
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮȮ 
2.1ȮĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠŏĝŇĚĸŉĔȮĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĽŅĴŅĶĩĬņœĮ
ĮĶŃĵŋĔĨƢŒĝƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2.2ȮĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ
ŒľƟŏĔŇħĬĺńĨĔĶĶĴĪňŗĨŀĭĽĬŀĚĨŅĴŐĬĺėĺŅĴėŇħŐĸŃĬőĵĭŅĵĽŌƞŏĮƚŅľĴŅĵĔŅĶıńĥĬŅŀĵƞŅĚ
ĵńŗĚĵŊĬȮ&Sustainable Development Goals: SDGs)ȮŐĸŃőĴŏħĸŏĻĶļģĔŇěĽŌƞĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬȮ&Bio-Circular-Green Economy: BCG)  

2.3ȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗĪńĬĽĴńĵŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮĬņŏĽĬŀĮƤĠľŅĔŅĶĺŇěńĵȮŐĸŃŒĝƟ
ĽĩŇĨŇŏĝŇĚĶŃĭĭŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĔŅĶĺŇěńĵȮŐĸŃıńĥĬŅőėĶĚĔŅĶĺŇěńĵœħƟ 
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2.4 ĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃŀĚėƢėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏıŊŗŀĬņŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĨňıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 

 PLO 1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĽŅĴŅĶĩĪņĚŅĬŐĸŃĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĴň     
ĴĬŋļĵĽńĴıńĬīƢĪňŗħň 
1,/ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņĪńŘĚĪŅĚħƟŅĬĺŇĝŅĔŅĶȮŐĸŃĪńĔļŃĮĢŇĭńĨŇĔŅĶŒĬĚŅĬĺŇěńĵĕńŘĬĽŌĚȮ 
1,0ȮĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň 
1,1ȮĽŅĴŅĶĩĽŊŗŀĽŅĶĪŅĚĺŇĝŅĔŅĶŐĸŃŏįĵŐıĶƞįĸĚŅĬĺŇěńĵĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ
ħƟĺĵĔŅĶĬņŏĽĬŀĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬĭĶĶĵŅĵ 

 
 2, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&Year Learning Outcomes: YLOs) 
  2,/ ĔĶŃĭĺĬĔŅĶĔņľĬħėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
  ĔŅĶĔņľĬħȮYLOs ľĶŊŀĔŅĶŐěĔŐěĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĮƖȮœħƟĔņľĬħěŅĔĸņħńĭĕńŘĬĔŅĶŏĶňĵĬĶŌƟȮ
őħĵĔņľĬħĨŅĴĸņħńĭĕńŘĬěŅĔĔĶŃĭĺĬĔŅĶĕńŘĬĨƟĬȮŒĬħƟŅĬėĺŅĴĶŌƟěŅĔėĺŅĴŏĕƟŅŒěȮĔŅĶėŇħĺŇŏėĶŅŃľƢĕńŘĬĨƟĬȮ
įĸĸńıīƢĕńŘĬĔĸŅĚŒĬĔŅĶıńĥĬŅĔŅĶėŇħĺŇŏėĶŅŃľƢŐĸŃıńĥĬŅĪńĔļŃȮŐĸŃįĸĸńıīƢĕńŘĬĽŌĚŒĬĔŅĶıńĥĬŅĪńĔļŃŒĬĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĔŅĶėŇħĺŇŏėĶŅŃľƢȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮőħĵĪŋĔĶŃħńĭħňĕŉŘĬȮœħƟĽŀħŐĪĶĔ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶıńĥĬŅĳŅĺŃįŌƟĬņȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮŐĸŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮ 

 2.0 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 
 ŐįĬȮ/,/ 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
/ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮĶĺĴĪńŘĚĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħŀĚėƢėĺŅĴĶŌƟȮȮŏıŊŗŀĔņľĬħľńĺĕƟŀ
ĔŅĶĺŇěńĵĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĽŀħėĸƟŀĚĔńĭ
ěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵȮőħĵįƞŅĬĔŅĶĬņŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

0 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĕńŘĬĽŌĚĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚĸŋƞĴĸŉĔȮŏıŊŗŀĔŅĶŀŀĔŐĭĭĔŅĶĺŇěńĵĕńŘĬĽŌĚĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĴňěĶŇĵīĶĶĴȮ 

1 ĽńĚŏėĶŅŃľƢȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢȮĶĺĴĪńŘĚĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏıŊŗŀĔŅĶ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇȮŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴ
ĶŃħńĭĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ 

 

 
 
 



 

17 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

 

ŐįĬȮ/,0  
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
/ ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŐĸŃĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀŐĔƟĮƤĠľŅœħƟȮȮĔņľĬħőěĪĵƢĮƤĠľŅŏıŊŗŀĔŅĶĺŇěńĵĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭ
ŏĔňŗĵĺœħƟȮőħĵįƞŅĬĔŅĶĬņŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

0 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏıŊŗŀĔŅĶěńħĔŅĶįĸįĸŇĨľĸńĚĔŅĶŏĔŖĭ
ŏĔňŗĵĺ ŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸįƞŅĬŏĪėőĬőĸĵňĽŊŗŀĽŅĶĽĬŏĪĻœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴȮĴňėĺŅĴĨĶŃľĬńĔĩŉĚěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵȮĴňěŇĨĽņĬŉĔȮŏėŅĶıĻńĔħŇśĻĶň
ŐĸŃĽŇĪīŇĕŀĚįŌƟĶƞĺĴĺŇěńĵȮħņŏĬŇĬĔŅĶĺŇěńĵőħĵĵŉħľĸńĔěĶŇĵīĶĶĴőħĵŏėĶƞĚėĶńħȮȮ 

1 ħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀĚėƢ
ėĺŅĴĶŌƟȮŐĸŃĽŅĴŅĶĩŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮȮőħĵĨĶŃľĬńĔĩŉĚěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵ ŐĸŃ
ĽŅĴŅĶĩĬņŏĽĬŀĶŅĵĚŅĬŐĸŃĽŊŗŀĽŅĶĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ     

2 ħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ
őħĵĨĶŃľĬńĔĩŉĚěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵ ĶĺĴĩŉĚĽŅĴŅĶĩĽńĚŏėĶŅŃľƢȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŀĵƞŅĚĩŌĔĨƟŀĚ
ĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮĶĺĴĪńŘĚĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħ
ėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ ŏıŊŗŀŏĨĶňĵĴıĶƟŀĴŒĬĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇȮ 

3 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĽŅĴŅĶĩĽńĚŏėĶŅŃľƢȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮ
įƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮȮȮĶĺĴĪńŘĚĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħėĺŅĴĶŌƟĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏıŊŗŀĬņŏĽĬŀįĸĚŅĬĺŇěńĵľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴ
ĶŃħńĭĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

18 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

 

ĨŅĶŅĚĔŅĶŏĝŊŗŀĴőĵĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ĔńĭėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀ
ĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 

ŐįĬȮ1.1 
ĮƖĪňŗ ȮYLOs PLO 1 PLO 2 PLO 3 

1.1 1.2 2.1 2.2 2.3 2.4 3.1 3.2 3.3 
1 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮĶĺĴĪńŘĚ
ĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħŀĚėƢėĺŅĴĶŌƟȮȮŏıŊŗŀ
ĔņľĬħľńĺĕƟŀĔŅĶĺŇěńĵĪŅĚħƟŅĬŏĪėőĬőĸĵň
ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ŐĸŃĽŀħėĸƟŀĚĔńĭěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵȮ
őħĵįƞŅĬĔŅĶĬņŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

P P P  P     

2 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮ
ĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĕńŘĬĽŌĚĪňŗ
ĪńĬĽĴńĵœħƟŀĵƞŅĚĸŋƞĴĸŉĔŏıŊŗŀĔŅĶŀŀĔŐĭĭ
ĔŅĶĺŇěńĵĕńŘĬĽŌĚĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃĴňěĶŇĵīĶĶĴ 

 P  P P  P P  

1 ĽńĚŏėĶŅŃľƢȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŀĵƞŅĚĩŌĔĨƟŀĚ
ĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶ
ŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮĶĺĴĪńŘĚĽĶŋĮ
ėĺŅĴėŇħĶĺĭĵŀħėĺŅĴĶŌƟĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏıŊŗŀĔŅĶ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇȮŐĸŃĬņŏĽĬŀ
įĸĚŅĬĺŇěńĵľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĚŅĬĺŇěńĵŒĬĪňŗ
ĮĶŃĝŋĴĶŃħńĭĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

   P P P   P 

 
 
 
 
 



 

19 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

 

ŐįĬȮ1.2ȮȮ 
ĮƖĪňŗ ȮYLOs PLO 1 PLO 2 PLO 3 

1.1 1.2 2.1 2.2 2.3 2.4 3.1 3.2 3.3 
1 ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶŌƟ
ĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŐĸŃ
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀŐĔƟĮƤĠľŅœħƟȮȮ
ĔņľĬħőěĪĵƢĮƤĠľŅȮŏıŊŗŀĔŅĶĺŇěńĵĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺœħƟȮőħĵįƞŅĬĔŅĶ
ĬņŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

P P P  P     

2 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮ
ĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŏıŊŗŀĔŅĶěńħĔŅĶ
įĸįĸŇĨľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ ŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃ
ĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸįƞŅĬ
ŏĪėőĬőĸĵňĽŊŗŀĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃ
ŏľĴŅŃĽĴȮĴňėĺŅĴĨĶŃľĬńĔĩŉĚěĶĶĵŅĭĶĶĦ
ĬńĔĺŇěńĵȮĴňěŇĨĽņĬŉĔȮŏėŅĶıĻńĔħŇśĻĶňŐĸŃĽŇĪīŇ
ĕŀĚįŌƟĶƞĺĴĺŇěńĵȮħņŏĬŇĬĔŅĶĺŇěńĵőħĵĵŉħľĸńĔ
ěĶŇĵīĶĶĴőħĵŏėĶƞĚėĶńħȮȮ 

 P   P  P P  

1 ħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵ
ĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟȮŐĸŃĽŅĴŅĶĩ
ŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮȮőħĵĨĶŃľĬńĔ
ĩŉĚěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵ ŐĸŃĽŅĴŅĶĩ
ĬņŏĽĬŀĶŅĵĚŅĬŐĸŃĽŊŗŀĽŅĶĺŇĝŅĔŅĶœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ     

 P  P P    P 

2 ħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵ
ĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢȮőħĵĨĶŃľĬńĔĩŉĚěĶĶĵŅĭĶĶĦ
ĬńĔĺŇěńĵ ĶĺĴĩŉĚĽŅĴŅĶĩĽńĚŏėĶŅŃľƢȮĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸȮŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮ
įƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ

 P  P P P    
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ĮƖĪňŗ ȮYLOs PLO 1 PLO 2 PLO 3 
1.1 1.2 2.1 2.2 2.3 2.4 3.1 3.2 3.3 

ĶĺĴĪńŘĚĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħėĺŅĴĶŌƟĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ ŏıŊŗŀ
ŏĨĶňĵĴıĶƟŀĴŒĬĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ĬŅĬŅĝŅĨŇ 

3 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĽŅĴŅĶĩĽńĚŏėĶŅŃľƢȮ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵ
ĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢȮȮȮĶĺĴĪńŘĚĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħ
ėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ
ŏıŊŗŀĬņŏĽĬŀįĸĚŅĬĺŇěńĵľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ
ĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĶŃħńĭĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚ
ĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ĬŅĬŅĝŅĨŇ 

P P  P P P P  P 
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ľĴĺħĪňŗȮ2ȮőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,Ȯ ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅ 
ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮœħƟěńħĪņőħĵĴňĔŅĶĔņľĬħŏĮƚŅľĴŅĵįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŐĸŃ

ěńħĪņĔŅĶĽņĶĺěĕƟŀĴŌĸŏĮƚŅľĴŅĵȮĺŇŏėĶŅŃľƢįĸěŅĔĕƟŀĴŌĸĪňŗœħƟěŅĔĔĸŋƞĴŏĮƚŅľĴŅĵȮĞŉŗĚĽŅĴŅĶĩĽĶŋĮĮĶŃŏħŖĬĽņėńĠ
ěŅĔĔĸŋƞĴŏĮƚŅľĴŅĵŒĬħƟŅĬĺŇĝŅĔŅĶŐĸŃĽŇŗĚĽĬńĭĽĬŋĬĔŅĶıńĥĬŅȮőħĵĽĶŋĮ ĸńĔļĦŃĕŀĚĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŒĬŏĝŇĚ
ıĸĺńĨȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴŐĸŃĪńĬĽĴńĵ ėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃŒĬ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĪńĔļŃĽƞĺĬĭŋėėĸħƟŅĬėĺŅĴĴňĳŅĺŃįŌƟĬņȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶ ĔŅĶėŇħŏĝŇĚĶŃĭĭȮ
ŐĸŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮőħĵĴňĶŅĵĸŃŏŀňĵħĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚħńĚĬňŘ 

1) ĔŅĶĺŅĚŐįĬĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮőħĵĔņľĬħŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶȮőħĵėĦŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ 
ľĸńĔĽŌĨĶĶƞĺĴĔńĬĔņľĬħȮĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭĔŅĶĨŀĭĽĬŀĚĨƞŀ
įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŐĸŃĽĩŅĬĔŅĶĦƢőĸĔȮĽĩŅĬĔŅĶĦƢĮĶŃŏĪĻœĪĵȮŏĮƚŅľĴŅĵĮĶŃŏĪĻœĪĵȮŏĮƚŅľĴŅĵ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĮƚŅľĴŅĵėĦŃŏĔļĨĶĻŅĽĨĶƢȮŐĸŃŏĮƚŅľĴŅĵĽŅĕŅĺŇĝŅ  

2) ĔŅĶħņŏĬŇĬĔŅĶȮěńħĪņőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶľĸńĚěŅĔĔņľĬħȮPLOs ŐĸŃŐěĔŐěĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬ
ĶŅĵĮƖ (YLOs)Ȯ őħĵ  

2.1' ĔņľĬħĨŅĴĸņħńĭĕńŘĬěŅĔĔĶŃĭĺĬĔŅĶĕńŘĬĨƟĬȮŒĬħƟŅĬėĺŅĴĶŌƟěŅĔėĺŅĴěņȮŐĸŃėĺŅĴ
ŏĕƟŅŒěȮŏĽĶŇĴėĺŅĴĶŌƟŒĬĔŅĶėŇħĺŇŏėĶŅŃľƢĕńŘĬĨƟĬȮįĸĸńıīƢĕńŘĬĔĸŅĚŒĬıńĥĬŅĔŅĶėŇħĺŇŏėĶŅŃľƢŐĸŃıńĥĬŅĪńĔļŃȮŐĸŃ 
įĸĸńıīƢĕńŘĬĽŌĚŒĬĔŅĶıńĥĬŅĪńĔļŃŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĔŅĶėŇħĺŇŏėĶŅŃľƢȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸȮőħĵĪŋĔĸņħńĭĕńŘĬœħƟĽŀħŐĪĶĔėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶıńĥĬŅĳŅĺŃįŌƟĬņȮĔŅĶėŇħŏĝŇĚ
ĶŃĭĭȮŐĸŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 

2.2) ıŇěŅĶĦŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŒľƟĴňėĺŅĴĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬŐĸŃ
ŒĬŐĨƞĸŃĮƖȮŐĸŃĮĶńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗĬņœĮĽŌƞįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮŐĸŃĴňŀĚėƢėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵ 
ĨŀĭĽĬŀĚĨƞŀĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬŐĸŃŀĬŅėĨȮŏĽĶŇĴĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶěńħĔŅĶŐĸŃĔŅĶĺŇŏėĶŅŃľƢŒĬĶŃħńĭ
ĨƟĬĬŘņȮĔĸŅĚĬŘņȮŐĸŃĮĸŅĵĬŘņȮ 

2.3) ĺŅĚŐįĬħņŏĬŇĬĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŇěĔĶĶĴĽĬńĭĽĬŋĬȮŐĸŃĮĶŃŏĴŇĬįĸĔŅĶ
ěńħĔŅĶįƞŅĬĶŃĭĭĔŅĶĮĶŃŏĴŇĬŒĬĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢŒĬĪŋĔĶŀĭĳŅėĔŅĶĻŉĔļŅȮĨĶĺěĽŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬ
įƞŅĬĶŃĭĭĪĺĬĽŀĭȮŐĸŃĽńĚŏėĶŅŃľƢĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶŒĬĪŋĔĶŀĭĮƖįƞŅĬĔŅĶĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĚŅĬ
ĕŀĚľĸńĔĽŌĨĶ ŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅœĮŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮ
ĶĺĴĩŉĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ  

3) ĪĭĪĺĬȮŐĸŃıŇěŅĶĦŅőėĶĚĶƞŅĚľĸńĔĽŌĨĶŏıŊŗŀėĺŅĴĽŀħėĸƟŀĚĔńĭĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮPLOs ŐĸŃȮ
YLOs őħĵĔĶĶĴĔŅĶŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇ  

4) ĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĶƞŅĚľĸńĔĽŌĨĶ 
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0,ȮľĸńĔĽŌĨĶŐĸŃŐįĬĔŅĶĻŉĔļŅȮ 
0,/ȮěņĬĺĬľĬƞĺĵĔŇĨ 

ľĸńĔĽŌĨĶŐįĬȮ/,/ȮȮěņĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ   ȮȮȮ26ȮȮ ľĬƞĺĵĔŇĨ 
ľĸńĔĽŌĨĶŐįĬȮ/,0ȮȮěņĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ ȮȮȮ50   ľĬƞĺĵĔŇĨ 

 

2.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶȮȮŐįĬȮ1,1   ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
ěņĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ    ȮȮȮ48 ľĬƞĺĵĔŇĨ 

Ĕ, ĮĶŇĠĠŅĬŇıĬīƢ ȮȮȮȮȮ ȮȮȮ48 ľĬƞĺĵĔŇĨ 
  ȮȮȮ    371898ȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮ ȮȮȮ ȮȮȮ48    ľĬƞĺĵĔŇĨ 

 ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ħŋļġňĬŇıĬīƢŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļȮŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŏĮƦĬ
ěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ4ȮĳŅėĔŅĶĻŉĔļŅȮŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħ
ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 

2. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢěŃĨƟŀĚ 
2.1 œħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of ScienceȮŐĸŃȮĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ
/ȮŏĶŊŗŀĚȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮľĶŊŀ 
0,0 œħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level 

(TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĸŃȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮScopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅ
ŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮľĶŊŀ 

0,1 įĸĚŅĬĬĺńĨĔĶĶĴȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) 
ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮȮŐĸŃȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮScopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅ
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ŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵ 

1,Ȯ ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮ 

4,ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŏıŊŗŀ
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

   ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
     1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

 2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŀŅěĔņľĬħŒľƟĬńĔĻŉĔļŅ
ĨƟŀĚŏĶňĵĬĺŇĝŅıŊŘĬģŅĬĭŅĚĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ħŋļġňĬŇıĬīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĺŇĝŅĔŅĶŏıŇŗĴŏĨŇĴȮ
őħĵœħƟĶńĭŀńĔļĶȮV 

  Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴň
ĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇƢĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶ
ĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĩńħœĮĪňŗĴňĔŅĶĸĚĪŃŏĭňĵĬ
ĔĶŃĭĺĬĺŇĝŅȮľĶŊŀĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĴľŅĺŇĪĵŅĸńĵ 
 

ľĸńĔĽŌĨĶȮȮŐįĬȮ1,2   ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ěņĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ    ȮȮȮ72   ľĬƞĺĵĔŇĨ 

Ĕ, ĮĶŇĠĠŅĬŇıĬīƢ ȮȮȮȮȮ ȮȮȮ72 ľĬƞĺĵĔŇĨ 
  ȮȮȮ ȮȮȮȮȮ371897ȮħŋļġňĬŇıĬīƢ ȮȮȮ ȮȮȮ    72 ȮȮȮľĬƞĺĵĔŇĨ 

   ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ħŋļġňĬŇıĬīƢŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļȮŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŏĮƦĬ
ěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ10ȮĳŅėĔŅĶĻŉĔļŅȮŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħ
ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
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2. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢěŃĨƟŀĚ 
2.1 œħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮScopus, IEEE, 
PubMed ľĶŊŀȮWeb of ScienceȮŐĸŃȮĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ
/ȮŏĶŊŗŀĚȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮľĶŊŀ 

2.2 œħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness 
Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĸŃȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮ
ľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ
/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮScopus, IEEE, PubMed ľĶŊŀȮWeb of 
Science ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮ
ŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ
ėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮľĶŊŀ 

2.3 įĸĚŅĬĬĺńĨĔĶĶĴȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level 
(TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮȮŐĸŃȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ
ĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮScopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃȮĴň
ĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃ
ŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵ 

3. ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮ 

4. ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ
ŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

ȮȮȮȮ  ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮȮ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
   2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŀŅěĔņľĬħŒľƟĬńĔĻŉĔļŅ

ĨƟŀĚŏĶňĵĬĺŇĝŅıŊŘĬģŅĬĭŅĚĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ħŋļġňĬŇıĬīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĺŇĝŅĔŅĶŏıŇŗĴŏĨŇĴȮ
őħĵœħƟĶńĭŀńĔļĶȮVȮ 
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Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩ ŏıŊŗŀ
ĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇƢĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞ 
ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĩńħœĮĪňŗĴňĔŅĶ
ĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮľĶŊŀĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĴľŅĺŇĪĵŅĸńĵ 

 

  Plan 1,1  8ȮStudent with MasterŲs Degree  
 ȮȮȮȮ Total credit Degree Requirements  48 credits 

ȮȮȮȮ  A,ȮThesis  48 credits 
Ȯ  371898ȮDissertationȮ  ȮȮ Ȯ48  Credits 

 ȮȮȮȮB,ȮȮAcademic activities 
1. A student has to attend a seminar and present in English on the topic 

related to his/her thesis once every semester for at least 4 semesters and 
students have to attend seminar every semester that the course is 
offered until graduationȮ 

2. Thesis work or part of a thesis must be 
0,/published, or at least accepted to be published, in international 

journals at least 2 publications, one of which are listed in Scopus, 
IEEE, PubMed, or Web of Science and the student must be listed as 
the first author of at least 1 thesis publication and the affiliation of 
the student in the major publication must be as follows: 
ŴPostharvest Technology Program, Postharvest Technology 
Research Center, D_asjrwȮmdȮ?epgasjrspc*ȮAfg_leȮK_gȮSlgtcpqgrwŵ or 

0,0 registered for a patent and was assigned a registration number for 
one patent, which is an innovation with a Readiness Level 
(TRL/PRL/SRL) of level 6 or higher and published, or at least accepted 
to be published, in international journal at least 1 publication which is 
listed in Scopus, IEEE, PubMed, or Web of Science and the student 
must be listed as the first author and the affiliation of the student 
glȮ rfcȮ k_hmpȮ ns`jga_rgmlȮ ksqrȮ `cȮ _qȮ dmjjmuq8Ȯ ŴPostharvest 
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Technology Program, Postharvest Technology Research Center, 
D_asjrwȮmdȮ?epgasjrspc*ȮAfg_leȮK_gȮSlgtcpqgrwŵ or 

0,1 evaluated as an innovation with a Readiness Level (TRL/PRL/SRL) of 
level 7 or higherȮand published, or at least accepted to be 
published, in international journal at least 1 publication which is 
listed in Scopus, IEEE, PubMed, or Web of Science and the student 
must be listed as the first author and the affiliation of the student 
glȮ rfcȮ k_hmpȮ ns`jga_rgmlȮ ksqrȮ `cȮ _qȮ dmjjmuq8Ȯ ŴPostharvest 
Technology Program, Postharvest Technology Research Center, 
D_asjrwȮmdȮ?epgasjrspc*ȮAfg_leȮK_gȮSlgtcpqgrwŵ 

3. Students must present a dissertation work, or part of a dissertation work 
at an international academic conference for at least 1 topic.  

4,ȮStudents must report their research results regarding the Graduate School 
report form every semester. The reports must be approved by the Board 
of  Directors of the Faculty of Graduate Studies and send to the Graduate 
School each semester. 

  C,ȮNon-credit Courses  
            1,ȮȮGraduate School requirementȮ a foreign language 
 ȮȮȮȮȮȮȮȮȮȮȮ2,ȮȮProgram requirementȮȮȮȮȮȮȮȮȮȮȮ with consent of the dissertation 

advisory committee 

D,ȮQualifying Examination 
1, A student must complete a qualifying examination to evaluate his-her 

ability beforeȮpresenting a thesis proposal, 
2, An unsuccessful examinee may take a re-examination within the 

following regular semester, 
 

Plan 1,2  8ȮȮStudent with BachelorŲs Degree      
Total credit Degree Requirements ȮȮȮȮ 72 credits                

A. Thesis 72 credits 
    371897 Dissertation  ȮȮȮȮȮ72  Credits 

ȮȮȮȮȮȮȮȮȮȮȮȮȮ  
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B,ȮȮAcademic Activities 
1. A student has to attend a seminar and present in English on the topic 

related to his/her thesis once every semester for at least 10 semesters 
and students have to attend seminar every semester that the course is 
offered until graduationȮ 

2. Thesis work or part of a thesis must be 
2.1 published, or at least accepted to be published, in international 

journals at least 2 publications, which are listed in Scopus, IEEE, 
PubMed, or Web of Science and the student must be listed as the 
first author of at least 1 thesis publication and the affiliation of the 
qrsbclrȮglȮrfcȮk_hmpȮns`jga_rgmlȮksqrȮ`cȮ_qȮdmjjmuq8ȮŴPostharvest 
Technology Program, Postharvest Technology Research Center, 
D_asjrwȮmdȮ?epgasjrspc*ȮAfg_leȮK_gȮSlgtcpqgrwŵ or 

0,0 registered for a patent and was assigned a registration number for 
one patent, which is an innovation with a Readiness Level 
(TRL/PRL/SRL) of level 6 or higher and published, or at least 
accepted to be published, in international journal at least 1 
publication which is listed in Scopus, IEEE, PubMed, or Web of 
Science and the student must be listed as the first author and the 
affiliation of the student in the major publication must be as follows: 
ŴProgram in Postharvest Technology, Postharvest Technology 
Research Center, D_asjrwȮmdȮ?epgasjrspc*ȮAfg_leȮK_gȮSlgtcpqgrwŵ or 

0,1 evaluated as an innovation with a Readiness Level (TRL/PRL/SRL) of 
level 7 or higherȮand published, or at least accepted to be 
published, in international journal at least 1 publication which is 
listed in Scopus, IEEE, PubMed, or Web of Science and the student 
must be listed as the first author and the affiliation of the student in 
rfcȮk_hmpȮns`jga_rgmlȮksqrȮ`cȮ_qȮdmjjmuq8ȮŴPostharvest Technology 
Program, Postharvest Technology Research Center, Faculty of 
?epgasjrspc*ȮAfg_leȮK_gȮSlgtcpqgrwŵ 

3. Students must present a dissertation work, or part of a dissertation work 
at an international academic conference for at least 1 topic.  
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4,ȮStudents must report their research results regarding the Graduate School 
report form every semester. The reports must be approved by the Board 
of  Directors of the Faculty of Graduate Studies and send to the Graduate 
School each semester. 

 

C,ȮȮNon-credit Courses 
 ȮȮȮ Ȯ 1,ȮGraduate school requirement        a foreign language 

2,ȮProgram requirement              with consent of the dissertation 
advisory committee 

D,ȮQualifying Examination 
1. A student must complete a qualifying examination to evaluate his/her 

ability before presenting a thesis proposal 
2. An unsuccessful examinee may take re-examination within the following regular 

semester 
 

2,1ȮĔĶŃĭĺĬĺŇĝŅȮȮ 
&/'ȮľĴĺħĺŇĝŅĭńĚėńĭȮ 

œĴƞĴň 
&0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ  

œĴƞĴň 
&3'ȮľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 

œĴƞĴň 
(4) ľĴĺħĺŇĪĵŅĬŇıĬīƢ 
  371897  ħŋļġňĬŇıĬīƢ  72 ľĬƞĺĵĔŇĨ 
  371898  ħŋļġňĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
(5) ȮľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

œĴƞĴň 
ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅ ŏĝƞĬȮĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔņľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮľĸńĔ  

ħńĚĨƞŀœĮĬňŘ 
/,ȮŏĸĕȮ1ȮĨńĺŐĶĔ  ŐĽħĚĩŉĚ  ėĦŃŐĸŃĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
0,ȮŏĸĕľĸńĔĶƟŀĵ ŐĽħĚĩŉĚ  ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 
1,ȮŏĸĕľĸńĔĽŇĭ ŐĽħĚĩŉĚ ȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅȮ  
2,ȮŏĸĕľĸńĔľĬƞĺĵȮȮŐĽħĚĩŉĚ ŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ 
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1,ȮŐįĬĔŅĶĻŉĔļŅ 
1,/,ȮŐįĬȮ/,/ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 

ĮƖĪňŗ 1 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

- 371898 ħŋļġňĬŇıĬīƢ 
Dissertation 

12 

 
 

ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

-  ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

- 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying examination 

-   ȮȮȮȮȮȮ 

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present dissertation proposal 

-    

 ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

-    

 ĶĺĴ -  ĶĺĴ 12 

ĮƖĪňŗ 2 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

371898 ħŋļġňĬŇıĬīƢ 
Dissertation 

12 371898 ħŋļġňĬŇıĬīƢ 
Dissertation 

12 

 ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

ȮȮȮȮȮȮ-  ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

- 

 ĶĺĴ 12  ĶĺĴ 12 

ĮƖĪňŗ 3 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

371898 ħŋļġňĬŇıĬīƢ 
Dissertation 

12  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

- 

 ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

-  ĽŀĭħŋļġňĬŇıĬīƢ 
Dissertation defense 

- 

    ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

- 

 ĶĺĴ 12  ĶĺĴ - 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 48 ľĬƞĺĵĔŇĨ 
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1,0ȮȮŐįĬȮ/,0ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 
ĮƖĪňŗ  1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 

Register for university services 
Ȯ- 371897 ħŋļġňĬŇıĬīƢ 

Dissertation 
9 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

-  ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

ȮȮȮȮȮ- 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying examination 

-    

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present dissertation proposal 

-    

 ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

-    

 ĶĺĴ -  ĶĺĴ 9 

ĮƖĪňŗ  2 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

371897 ħŋļġňĬŇıĬīƢ 
Dissertation 

9 371897 ħŋļġňĬŇıĬīƢ 
Dissertation 

9 

 ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

-  ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

ȮȮȮȮȮ- 

 ĶĺĴ 9  ĶĺĴ 9 

ĮƖĪňŗ  3 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

371897 ħŋļġňĬŇıĬīƢ 
Dissertation 

9 371897 ħŋļġňĬŇıĬīƢ 
Dissertation 

9 

 ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

ȮȮȮȮȮȮ-  ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

ȮȮȮȮȮ- 

 ĶĺĴ 9  ĶĺĴ 9 

 
 
 

 

 



 

31 
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ĮƖĪňŗ  4 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

371897 ħŋļġňĬŇıĬīƢ 
Dissertation 

9 371897 ħŋļġňĬŇıĬīƢ 
Dissertation 

9 

 ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

ȮȮȮȮȮ-  ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

ȮȮȮȮȮ- 

 ĶĺĴ 9  ĶĺĴ 9 

ĮƖĪňŗ  5 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

371897 ħŋļġňĬŇıĬīƢ 
Dissertation 

7  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

- 

 ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

-  ĽŀĭħŋļġňĬŇıĬīƢ 
Dissertation defense 

ȮȮȮȮȮ- 

    ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Organize seminar, present paper and 
attend seminar 

- 

 ĶĺĴ 7  ĶĺĴ - 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ  72 ľĬƞĺĵĔŇĨ 

2,ȮėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 
 

3, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
 &Curriculum Mapping) 
įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵȮ 

 PLO /Ȯ ĬńĔĻŉĔļŅĴňěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵȮŐĸŃĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
1.1 ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶıńĥĬŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚĨĬŏŀĚȮőħĵĵŉħľĸńĔěĶŇĵīĶĶĴ

ĪŅĚĺŇĝŅĔŅĶȮ 

1.2 ĴňěŇĨĽņĬŉĔȮŏėŅĶıĻńĔħŇśĻĶňȮŐĸŃĽŇĪīŇĕŀĚįŌƟĶƞĺĴŒĬĔŅĶĺŇěńĵȮĨĸŀħěĬħņŏĬŇĬĔŅĶĺŇěńĵőħĵĵŉħ

ľĸńĔěĶŇĵīĶĶĴŀĵƞŅĚŏėĶƞĚėĶńħ 
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PLO 2 ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶŒĝƟĪńĔļŃŏĝŇĚĺŇěńĵĕńŘĬĽŌĚĨƞŀĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ
ĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŒľƟŏĔŇħĬĺńĨĔĶĶĴĪňŗĴň
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮȮ 
2.1Ȯ ĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠŏĝŇĚĸŉĔȮĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĽŅĴŅĶĩĬņœĮ
ĮĶŃĵŋĔĨƢŒĝƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2.2Ȯ ĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭ
ŏĔňŗĵĺȮŒľƟŏĔŇħĬĺńĨĔĶĶĴĪňŗĨŀĭĽĬŀĚĨŅĴŐĬĺėĺŅĴėŇħŐĸŃĬőĵĭŅĵĽŌƞŏĮƚŅľĴŅĵĔŅĶıńĥĬŅ
ŀĵƞŅĚĵńŗĚĵŊĬȮ&Sustainable Development Goals : SDGs)ȮŐĸŃőĴŏħĸŏĻĶļģĔŇěĽŌƞĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&Bio-Circular-Green Economy : BCG)  

2.3Ȯ ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗĪńĬĽĴńĵŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮĬņŏĽĬŀĮƤĠľŅĔŅĶĺŇěńĵŐĸŃŒĝƟ
ĽĩŇĨŇŏĝŇĚĶŃĭĭŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĔŅĶĺŇěńĵȮıńĥĬŅőėĶĚĔŅĶĺŇěńĵȮŐĸŃŐįĬīŋĶĔŇěœħƟ 

2.4  ĽńĚŏėĶŅŃľƢĕƟŀĴŌĸȮŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏıŊŗŀĬņŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĨňıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 

 PLO 1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĽŅĴŅĶĩĪņĚŅĬŐĸŃĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĴň
ĴĬŋļĵĽńĴıńĬīƢĪňŗħň 
1,/Ȯ ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņĪńŘĚĪŅĚħƟŅĬĺŇĝŅĔŅĶȮŐĸŃĪńĔļŃĮĢŇĭńĨŇĔŅĶŒĬĚŅĬĺŇěńĵĕńŘĬĽŌĚȮ 
1,0Ȯ ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň 
1,1Ȯ ĽŅĴŅĶĩĽŊŗŀĽŅĶĪŅĚĺŇĝŅĔŅĶŐĸŃĚŅĬĺŇěńĵĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮħƟĺĵĔŅĶ
ĬņŏĽĬŀĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬĭĶĶĵŅĵ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum mapping) 

ĔĶŃĭĺĬĺŇĝŅ PLO 1 
ĬńĔĻŉĔļŅĴň
ěĶĶĵŅĭĶĶĦ
ĬńĔĺŇěńĵȮŐĸŃĴň
ěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶ 

PLO 2 ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔŅĶŒĝƟĪńĔļŃŏĝŇĚ
ĺŇěńĵĨƞŀĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ
ĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪŅĚ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŒľƟ
ŏĔŇħĬĺńĨĔĶĶĴĪňŗĴňėĺŅĴĔƟŅĺľĬƟŅ

ĪŅĚĺŇĝŅĔŅĶ 

PLO 3 ĴňĳŅĺŃėĺŅĴ
ŏĮƦĬįŌƟĬņȮĽŅĴŅĶĩ
ĪņĚŅĬŐĸŃĽŊŗŀĽŅĶĔńĭ
įŌƟŀŊŗĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮŐĸŃĴň
ĴĬŋļĵĽńĴıńĬīƢĪňŗħň 

ĮĶŇĠĠŅĬŇıĬīƢ 1.1 1.2 2.1 2.2 2.3 2.4 3.1 3.2 3.3 
15/677ȮȮDissertatioin  
 &ȮħŋļġňĬŇıĬīƢȮ' 

P P P P P P P P P 

15/678ȮȮDissertatioin  
 &ȮħŋļġňĬŇıĬīƢȮ' 

P P P P P P P P P 

 
ėņŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮ 

1. ėĺŅĴĶŌƟȮ&Knowledge)  
1.1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪńŗĺœĮȮ&Generic Learning Outcomes)  

1) ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĪŅĚħƟŅĬħŇěŇĪńĸŏĪėőĬőĸĵňȮŏıŊŗŀŏĸŖĚŏľŖĬĩŉĚĮĶŃőĵĝĬƢŐĸŃįĸĔĶŃĪĭĕŀĚ
ŏĪėőĬőĸĵňȮ 

2) ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵőħĵŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀŐĸŃĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮ 
3) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĴŅěŅĔĔŅĶĻŉĔļŅŀĵƞŅĚŏĮƦĬĶŃĭĭȮŏıŊŗŀŒĝƟŐĔƟœĕĮƤĠľŅŒĬĶŌĮŐĭĭĪňŗ
ŏľĴŅŃĽĴȮ 

1.2ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĜıŅŃĽŅĕŅȮ&Subject-Specific Learning Outcomes)  
ĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠŏĝŇĚĸŉĔȮħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟœħƟ

ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
2. ĪńĔļŃȮ&Skills)  

2.1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪńŗĺœĮȮ&Generic Learning Outcomes)  
1) ĔŅĶėŇħĶŇŏĶŇŗĴŐĸŃĺŇŏėĶŅŃľƢŏĝŇĚĺŇıŅĔļƢȮĴňĺŇěŅĶĦĠŅĦŏıŊŗŀĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞȮ 
2) ĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĴňĳŅĺŃįŌƟĬņȮ 
3) ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŀĵƞŅĚŏľĴŅŃĽĴȮ 
4) ĔŅĶěńħĔŅĶėĺŅĴŏėĶňĵħȮĵŊħľĵŋƞĬȮŐĸŃĶńĭĴŊŀĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮŏĝƞĬȮĔŅĶħŌŐĸĽŋĕĳŅı 
Ȯ 
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2.2ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĜıŅŃĽŅĕŅȮ&Subject-Specific Learning Outcomes)  
ĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŒľƟ

ŏĔŇħĬĺńĨĔĶĶĴĪňŗĨŀĭĽĬŀĚĨŅĴŐĬĺėĺŅĴėŇħŐĸŃĬőĵĭŅĵĽŌƞŏĮƚŅľĴŅĵĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮ&Sustainable 
Development Goals : SDGs) ŐĸŃȮőĴŏħĸŏĻĶļģĔŇěĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&Bio-Circular-Green 
Economy: BCG)  

3. ěĶŇĵīĶĶĴȮ&Ethics)  
3.1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪńŗĺœĮȮ&Generic Learning Outcomes) 

1) ĨĶŃľĬńĔŐĸŃŏėŅĶıĽŇĪīŇĕŀĚįŌƟŀŊŗĬőħĵœĴƞŏĸŊŀĔĮĢŇĭńĨŇȮ 
2) ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚĽńĚėĴȮ 

3.2 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĜıŅŃĽŅĕŅȮ&Subject-Specific Learning Outcomes) 
ĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĺŇěńĵĕńŘĬĽŌĚȮ

įƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵĨĶŃľĬńĔĩŉĚěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵȮ 
2,ȮĸńĔļĦŃĭŋėėĸȮ&Character) 
 4.1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪńŗĺœĮȮ&Generic Learning Outcomes)  

1) ŏĮƦĬĭŋėėĸįŌƟĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮ 
2) ĴňėĺŅĴŒİƙĶŌƟȮĪňŗěŃľŅėĺŅĴĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃľĸŅĔľĸŅĵ 
3) ĴňěŇĨĽŅīŅĶĦŃĨƞŀŏıŊŗŀĬĶƞĺĴĚŅĬȮĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴȮĪńŘĚŒĬĶŃħńĭĮĶŃŏĪĻŐĸŃĶŃħńĭőĸĔ 

 4.2ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĜıŅŃĽŅĕŅȮ&Subject-Specific Learning Outcomes)  
ȮȮȮȮȮĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň 

 
ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLO) ĔńĭįĸĔŅĶŏĶňĵĬĶŌƟ 

ĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 
įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 

PLO 1 PLO 2 PLO 3 
1.1 1.2 2.1 2.2 2.3 2.4 3.1 3.2 3.3 

1. ėĺŅĴĶŌƟȮ&Knowledge)  
1.1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪńŗĺœĮȮ&Generic Learning Outcomes)  

1)  ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĪŅĚħƟŅĬħŇěŇĪńĸ
ŏĪėőĬőĸĵňȮŏıŊŗŀŏĸŖĚŏľŖĬĩŉĚĮĶŃőĵĝĬƢŐĸŃ
įĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňȮ 

  P  P     

2) ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵ
őħĵŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀŐĸŃĺŇīňĔŅĶĪňŗ
ŏľĴŅŃĽĴȮ 

 P   P    P 

3) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĴŅěŅĔ
ĔŅĶĻŉĔļŅŀĵƞŅĚŏĮƦĬĶŃĭĭȮŏıŊŗŀŒĝƟŐĔƟœĕĮƤĠľŅ
ŒĬĶŌĮŐĭĭĪňŗŏľĴŅŃĽĴ 

P   P      
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 

PLO 1 PLO 2 PLO 3 
1.1 1.2 2.1 2.2 2.3 2.4 3.1 3.2 3.3 

1.2ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĜıŅŃĽŅĕŅȮ&Subject-Specific Learning Outcomes)  
ĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠŏĝŇĚĸŉĔĪŅĚħƟŅĬ

ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĽŅĴŅĶĩĬņœĮ
ĮĶŃĵŋĔĨƢŒĝƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

  P    P   

2. ĪńĔļŃȮ&Skills)  
2.1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪńŗĺœĮȮ&Generic Learning Outcomes)  

1) ĔŅĶėŇħĶŇŏĶŇŗĴŐĸŃĺŇŏėĶŅŃľƢŏĝŇĚĺŇıŅĔļƢȮĴň
ĺŇěŅĶĦĠŅĦŏıŊŗŀĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞ 

     P P   

2) ĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĴňĳŅĺŃįŌƟĬņȮ        P  
3) ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňŐĸŃ

ĬĺńĨĔĶĶĴľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŀĵƞŅĚŏľĴŅŃĽĴ 
   P      

4) ĔŅĶěńħĔŅĶėĺŅĴŏėĶňĵħȮĵŊħľĵŋƞĬȮŐĸŃ
ĶńĭĴŊŀĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮŏĝƞĬȮĔŅĶħŌŐĸ
ĽŋĕĳŅıȮ 

       P  

2.2ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĜıŅŃĽŅĕŅȮ&Subject-Specific Learning Outcomes)  
ĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟȮĭŌĶĦŅĔŅĶ

ėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮŒľƟŏĔŇħĬĺńĨĔĶĶĴĪňŗĨŀĭĽĬŀĚĨŅĴ
ŐĬĺėĺŅĴėŇħŐĸŃĬőĵĭŅĵĽŌƞŏĮƚŅľĴŅĵĔŅĶ
ıń ĥ Ĭ ŅŀĵƞŅĚĵńŗĚĵŊĬ Ȯ&Sustainable 
Development Goals : SDGs) ĕ ŀ Ě
ĽľĮĶŃĝŅĝŅĨŇȮȮŐĸŃȮőĴŏħĸŏĻĶļģĔŇěĽŌƞĔŅĶ
ıńĥ ĬŅĪňŗĵńŗĚĵŊĬȮ&Bio-Circular-Green 
Economy: BCG) ĕŀĚĶńģĭŅĸœĪĵ 

   P      

3. ěĶŇĵīĶĶĴȮ&Ethics)  
3.1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪńŗĺœĮȮ&Generic Learning Outcomes) 

1) ĨĶŃľĬńĔŐĸŃŏėŅĶıĽŇĪīŇĕŀĚįŌƟŀŊŗĬőħĵ
œĴƞŏĸŊŀĔĮĢŇĭńĨŇȮ 

 P      P  

2) ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮ
ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚ
ĽńĚėĴ 

 
 

P       P  
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 

PLO 1 PLO 2 PLO 3 
1.1 1.2 2.1 2.2 2.3 2.4 3.1 3.2 3.3 

3.2 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĜıŅŃĽŅĕŅȮ&Subject-Specific Learning Outcomes) 
ĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚ
ĩŌĔĨƟŀĚĨŅĴĺŇīňĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶ
ŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢőħĵĨĶŃľĬńĔĩŉĚ
ěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵȮ 

       P  

2,ȮĸńĔļĦŃĭŋėėĸȮ&Character) 
4.1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪńŗĺœĮȮ&Generic Learning Outcomes)  

1) ŏĮƦĬĭŋėėĸįŌƟĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮ    P      
2) ĴňėĺŅĴŒİƙĶŌƟȮĪňŗěŃľŅėĺŅĴĶŌƟŀĵƞŅĚ

ĨƞŀŏĬŊŗŀĚŐĸŃľĸŅĔľĸŅĵ 
  P       

3) ĴňěŇĨĽŅīŅĶĦŃȮĨƞŀŏıŊŗŀĬĶƞĺĴĚŅĬȮ
ĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴȮĪńŘĚŒĬĶŃħńĭĮĶŃŏĪĻŐĸŃ
ĶŃħńĭőĸĔ 

       P  

4.2ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĜıŅŃĽŅĕŅȮ&Subject-Specific Learning Outcomes)  
ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇĳŅıȮŐĸŃĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň 
       P  
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ľĴĺħĪňŗȮ3ȮĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 
 

/, ĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
  ľĸńĔĽŌĨĶĴňĔŅĶĔņľĬħȮĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮPLOs ŐĸŃȮYLOs ĪňŗĨŀĭĽĬŀĚĨƞŀĽĩŅĬĔŅĶĦƢȮŐĸŃ
ĨŀĭĽĬŀĚĨƞŀįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮőħĵĽĶŋĮĸńĔļĦŃĕŀĚĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŒĬŏĝŇĚıĸĺńĨȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħ
ĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴŐĸŃĪńĬĽĴńĵȮėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĪńĔļŃĽƞĺĬ
ĭŋėėĸħƟŅĬėĺŅĴĴňĳŅĺŃįŌƟĬņȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮŐĸŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮŐĸŃŏıŊŗŀ
ĔņľĬħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬŏĔŇħĔŅĶŏĶňĵĬĶŌƟȮĶŌƟěńĔŐĽĺĚľŅėĺŅĴĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ ĴňĔŅĶıńĥĬŅĺŇīňėŇħȮ
ıńĥĬŅȮGrowth mindset ŐĸŃĪńĔļŃĽƞĺĬĭŋėėĸȮľĸńĔĽŌĨĶĴňĔĶŃĭĺĬĔŅĶĔņľĬħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟőħĵ  
  1) ĔŅĶĺŅĚŐįĬȮőħĵŐěĔŐěĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮŐĸŃĔņľĬħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀ 
ĬņœĮĽŌƞįĸĸńıīƢĪňŗėŅħľĺńĚȮőħĵŒĝƟĔĶŃĭĺĬĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
  2) ĔŅĶħņŏĬŇĬĔŅĶĪĭĪĺĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗĬņœĮĽŌƞĮĶŃĽŇĪīŇĳŅıĔŅĶěńħĔŅĶĔŅĶŏĶňĵĬĶŌƟȮěŅĔĔŅĶ 
ŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬĔńĭĔĸŋƞĴĬńĔĻŉĔļŅȮĔŅĶĽņĶĺěȮĔŅĶĮĶŃĝŋĴĶƞĺĴĕŀĚėĦŅěŅĶĵƢȮĮĶŃŏĴŇĬįĸěŅĔįĸĮĶŃŏĴŇĬ
ĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮĔŅĶĪĺĬĽŀĭȮĔŅĶĽĶŋĮįĸěŅĔĪŋĔĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮőħĵĔŅĶħņŏĬŇĬĔŅĶěńħĔŅĶĔŅĶ
ŏĶňĵĬĶŌƟĔņľĬħŐįĬĔŅĶěńħĔŅĶĮĶŃĔŀĭħƟĺĵȮ 

2.1) ĔņľĬħĺŇīňĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 
2.2) ěńħŏĨĶňĵĴŐįĬĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĮĶŃĽŇĪīŇįĸĔŅĶŏĶňĵĬĶŌƟįƞŅĬĶŃĭĭĮĶŃŏĴŇĬ
ĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮĔŅĶĪĺĬĽŀĭȮĔŅĶĮĶŃĝŋĴŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬȮŐĸŃĔŅĶ
ĽņĶĺěėĺŅĴėŇħŏľŖĬŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚĬńĔĻŉĔļŅ  

2.3) ĽĶŋĮįĸĔŅĶħņŏĬŇĬĔŅĶőħĵıŇěŅĶĦŅĮĶŃĽŇĪīŇįĸĔŅĶħņŏĬŇĬĔŇěĔĶĶĴŒĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ  
2.4) ĮĶńĭĮĶŋĚĔŅĶħņŏĬŇĬĔŅĶŒĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮŐĸŃĬņįĸ
ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅœĮŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮ
ĶĺĴĩŉĚĔŅĶĮĶńĭĮĶŋĚĮĸńĔĽŌĨĶ  

  3) ĔŅĶĨĶĺěĽŀĭȮőħĵĮĶŃŏĴŇĬěŅĔįĸĮĶŃŏĴŇĬĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮŐĸŃįĸĔŅĶĪĺĬĽŀĭȮĶƞĺĴĔńĭĔŅĶ
ıŌħėŋĵ ŐĸĔŏĮĸňŗĵĬȮŒĬĔŅĶĮĶŃĝŋĴĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐĸŃįĸĽŃĪƟŀĬĔĸńĭěŅĔĔĸŋƞĴįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ  
  4) ĮĶńĭĮĶŋĚĺŇīňĔŅĶěńħĔŅĶĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 
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2,Ȯ ĺŇīňĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗĔƞŀŒľƟŏĔŇħĔŅĶıńĥĬŅįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
2,/ȮĨŅĶŅĚĔŅĶĔĶŃěŅĵįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ
ŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs'ȮœĮĵńĚĺŇīňĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 

ŐįĬȮ/,/Ȯ 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶěńħĔĶŃĭĺĬĔŅĶ
ŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

YLO PLO ĮĢŇĭńĨŇĔŅĶ Ľŀĭ ĶŅĵĚŅĬ ĔŅĶĬņŏĽĬŀ 
1 1.1 

1.2 
0,/ 
0,1 

ĔŅĶĺŅĚŐįĬĪņĺŇěńĵŏıŊŗŀ
ħŋļġňĬŇıĬīƢ 

ĔŅĶĽŀĭőėĶĚĶƞŅĚ
ħŋļġňĬŇıĬīƢ 

ĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĔŅĶ
ĪņĚŅĬĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

ĽĶŋĮ 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮĶĺĴĪńŘĚĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħŀĚėƢėĺŅĴĶŌƟȮȮŏıŊŗŀĔņľĬħľńĺĕƟŀĔŅĶ
ĺŇěńĵĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĽŀħėĸƟŀĚĔńĭěĶĶĵŅĭĶĶĦ
ĬńĔĺŇěńĵȮőħĵįƞŅĬĔŅĶĬņŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

2 1.2 
2.2 
2.3 
3.1 
3.2 

ĔŅĶĪņĺŇěńĵ 
ŏıŊŗŀħŋļġňĬŇıĬīƢ 

 -ȮĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅ
ĔŅĶĪņĚŅĬĪŋĔĳŅėĔŅĶĻŉĔļŅ 
-ȮĔŅĶĬņŏĽĬŀįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶ 

 

ĽĶŋĮ 
ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĕńŘĬĽŌĚĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚĸŋƞĴĸŉĔŏıŊŗŀĔŅĶŀŀĔŐĭĭĔŅĶĺŇěńĵĕńŘĬĽŌĚĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĴňěĶŇĵīĶĶĴ 

3 2.2 
2.3 
2.4 
3.3 

ĔŅĶĪņĺŇěńĵ 
ŏıŊŗŀħŋļġňĬŇıĬīƢ 

ĔŅĶĽŀĭ 
ħŋļġňĬŇıĬīƢ 

-ȮĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅ
ĔŅĶĪņĚŅĬĪŋĔĳŅėĔŅĶĻŉĔļŅ 
-ȮĔŅĶŏĕňĵĬĭĪėĺŅĴŏĝŇĚ
ĺŇĝŅĔŅĶ 

ĔŅĶŏĽĬŀ
įĸĚŅĬĔƞŀĬĽŀĭ
ĮƚŀĚĔńĬ 
ħŋļġňĬŇıĬīƢ 

ĽĶŋĮ 

ĽńĚŏėĶŅŃľƢȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢȮĶĺĴĪńŘĚĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏıŊŗŀĔŅĶ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇȮŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĚŅĬĺŇěńĵȮŒĬĪňŗĮĶŃĝŋĴĶŃħńĭ
ĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
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įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶěńħĔĶŃĭĺĬĔŅĶ
ŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

YLO PLO ĮĢŇĭńĨŇĔŅĶ Ľŀĭ ĶŅĵĚŅĬ ĔŅĶĬņŏĽĬŀ 

ĽĶŋĮ
ĳŅıĶĺĴ 

ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶĺŇěńĵȮĶŌƟěńĔŒĝƟĪńĔļŃŏĝŇĚĺŇěńĵĨƞŀĔŅĶıńĥĬŅĺŇĝŅĔŅĶĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĺŇŏėĶŅŃľƢĮƤĠľŅȮŐĸŃĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮ
ĽŅĴŅĶĩĺŅĚŐįĬĔŅĶėƟĬėĺƟŅĺŇěńĵȮŏĮƦĬĭŋėĸŅĔĶĪňŗĴňėŋĦĳŅıĽŌƞĔŅĶĺŇěńĵĕńŘĬĽŌĚȮŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĔŅĶ
ıńĥĬŅĮĶŃŏĪĻȮĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟŏĝŇĚĸŉĔěŅĔĔŅĶĺŇěńĵŒľƟŏĔŇħĬĺńĨĔĶĶĴĪňŗĴňėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅĺŇĝŅĝňıĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĪňŗĬņœĮĽŌƞĔŅĶĽƞĚŏĽĶŇĴĻńĔĵĳŅıĔŅĶ
ŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻȮŐĸŃĽŅĴŅĶĩĨňıŇĴıƢįĸĚŅĬĺŇĝŅĔŅĶŏįĵŐıĶƞŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇȮĨĸŀħěĬĔŅĶ
ŐĸĔŏĮĸňŗĵĬĺŇĝŅĔŅĶĶŃħńĭĽŌĚŒĬŏĺĪňĔŅĶĮĶŃĝŋĴĬŅĬŅĝŅĨŇȮŐĸŃĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟŒľƟĔńĭįŌƟŀŊŗĬœħƟ
ŏĮƦĬŀĵƞŅĚħňȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊŗŀĽŅĶĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵĪňŗľĸŅĔľĸŅĵ
ŀŅĝňıȮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏľŖĬŐĔƞĮĶŃőĵĝĬƢĽƞĺĬĶĺĴȮĽŅĴŅĶĩĪņĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃŀĵŌƞŒĬĽńĚėĴĨŅĴĕĬĭīĶĶĴŏĬňĵĴŐĸŃ
ĺńĥĬīĶĶĴĪƟŀĚĩŇŗĬœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕ 

 

ŐįĬȮ/,0 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶěńħĔĶŃĭĺĬĔŅĶ
ŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

YLO PLO ĮĢŇĭńĨŇĔŅĶ Ľŀĭ ĶŅĵĚŅĬ ĔŅĶĬņŏĽĬŀ 
1 1.1 

1.2 
2.1 
2.3 

ĔŅĶĺŅĚŐįĬĪņĺŇěńĵŏıŊŗŀ
ħŋļġňĬŇıĬīƢ 

ĔŅĶĽŀĭőėĶĚĶƞŅĚ
ħŋļġňĬŇıĬīƢ 

ĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĔŅĶ
ĪņĚŅĬĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

ĽĶŋĮ 
ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟ
ŏıŊŗŀŐĔƟĮƤĠľŅœħƟȮĔņľĬħőěĪĵƢĮƤĠľŅȮŏıŊŗŀĔŅĶĺŇěńĵĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺœħƟȮőħĵįƞŅĬ
ĔŅĶĬņŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

2 1.2 
2.3 
3.1 
3.2 

ĔŅĶĪņĺŇěńĵŏıŊŗŀ 
ħŋļġňĬŇıĬīƢ 

 -ȮĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅ
ĔŅĶĪņĚŅĬĪŋĔĳŅėĔŅĶĻŉĔļŅ 
-ȮĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶ 

 

ĽĶŋĮ 
ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏıŊŗŀĔŅĶěńħĔŅĶįĸįĸŇĨľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ 



 

40 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶěńħĔĶŃĭĺĬĔŅĶ
ŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

YLO PLO ĮĢŇĭńĨŇĔŅĶ Ľŀĭ ĶŅĵĚŅĬ ĔŅĶĬņŏĽĬŀ 
ŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸįƞŅĬŏĪėőĬőĸĵňĽŊŗŀĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴȮĴňėĺŅĴĨĶŃľĬńĔĩŉĚěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵȮĴňěŇĨĽņĬŉĔȮŏėŅĶıĻńĔħŇśĻĶňŐĸŃĽŇĪīŇ
ĕŀĚįŌƟĶƞĺĴĺŇěńĵȮħņŏĬŇĬĔŅĶĺŇěńĵőħĵĵŉħľĸńĔěĶŇĵīĶĶĴőħĵŏėĶƞĚėĶńħȮȮ 

3 1.2 
2.2 
2.3 
3.3 

ĔŅĶĪņĺŇěńĵŏıŊŗŀ 
ħŋļġňĬŇıĬīƢ 

 -ĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅ
ĔŅĶĪņĚŅĬĪŋĔĳŅėĔŅĶĻŉĔļŅ 
-ĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶ 

 

ĽĶŋĮ 
ħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀĚėƢ
ėĺŅĴĶŌƟȮŐĸŃĽŅĴŅĶĩŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮȮőħĵĨĶŃľĬńĔĩŉĚěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵ ŐĸŃ
ĽŅĴŅĶĩĬņŏĽĬŀĶŅĵĚŅĬŐĸŃĽŊŗŀĽŅĶĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ     

4 1.2 
2.2 
2.3 
2.4 

ĔŅĶĪņĺŇěńĵŏıŊŗŀ 
ħŋļġňĬŇıĬīƢ 

 -ȮĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅ
ĔŅĶĪņĚŅĬĪŋĔĳŅėĔŅĶĻŉĔļŅ 
-ȮĔŅĶŏĕňĵĬĭĪėĺŅĴŏĝŇĚ
ĺŇĝŅĔŅĶ 

 

ĽĶŋĮ 

ħņŏĬŇĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵ
ĨĶŃľĬńĔĩŉĚěĶĶĵŅĭĶĶĦĬńĔĺŇěńĵ ĶĺĴĩŉĚĽŅĴŅĶĩĽńĚŏėĶŅŃľƢȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴ
ĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮĶĺĴĪńŘĚĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħėĺŅĴĶŌƟ
ĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ ŏıŊŗŀŏĨĶňĵĴıĶƟŀĴŒĬĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇ 

3 1.1 
1.2 
2.2 
2.3 
2.4 
3.1 
3.3 

ĔŅĶĪņĺŇěńĵŏıŊŗŀ 
ħŋļġňĬŇıĬīƢ 

ĔŅĶĽŀĭ 
ħŋļġňĬŇıĬīƢ 

-ȮĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅ
ĔŅĶĪņĚŅĬĪŋĔĳŅėĔŅĶĻŉĔļŅ 
-ȮĔŅĶŏĕňĵĬĭĪėĺŅĴŏĝŇĚ
ĺŇĝŅĔŅĶ 

ĔŅĶŏĽĬŀ
įĸĚŅĬĔƞŀĬĽŀĭ
ĮƚŀĚĔńĬ 
ħŋļġňĬŇıĬīƢ 

ĽĶŋĮ 

ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮĽŅĴŅĶĩĽńĚŏėĶŅŃľƢȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĺŇīňĔŅĶĺŇěńĵĕńŘĬĽŌĚȮįƞŅĬ
ĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮȮȮĶĺĴĪńŘĚĽĶŋĮėĺŅĴėŇħĶĺĭĵŀħėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵň
ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏıŊŗŀĬņŏĽĬŀįĸĚŅĬĺŇěńĵľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĶŃħńĭĬŅĬŅĝŅĨŇœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĨňıŇĴıƢŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇ 
 



 

41 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶěńħĔĶŃĭĺĬĔŅĶ
ŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

YLO PLO ĮĢŇĭńĨŇĔŅĶ Ľŀĭ ĶŅĵĚŅĬ ĔŅĶĬņŏĽĬŀ 

ĽĶŋĮ
ĳŅıĶĺĴ 

ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶĺŇěńĵȮĶŌƟěńĔŒĝƟĪńĔļŃŏĝŇĚĺŇěńĵĨƞŀĔŅĶıńĥĬŅĺŇĝŅĔŅĶĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĺŇŏėĶŅŃľƢĮƤĠľŅȮŐĸŃĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņȮ
ĽŅĴŅĶĩĺŅĚŐįĬĔŅĶėƟĬėĺƟŅĺŇěńĵȮŏĮƦĬĭŋėĸŅĔĶĪňŗĴňėŋĦĳŅıĽŌƞĔŅĶĺŇěńĵĕńŘĬĽŌĚŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĔŅĶ
ıńĥĬŅĮĶŃŏĪĻȮĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟŏĝŇĚĸŉĔěŅĔĔŅĶĺŇěńĵȮŒľƟŏĔŇħĬĺńĨĔĶĶĴĪňŗĴňėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅĺŇĝŅĝňıĪŅĚħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĪňŗĬņœĮĽŌƞĔŅĶĽƞĚŏĽĶŇĴĻńĔĵĳŅıĔŅĶ
ŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻȮŐĸŃĽŅĴŅĶĩĨňıŇĴıƢįĸĚŅĬĺŇĝŅĔŅĶŏįĵŐıĶƞŒĬĺŅĶĽŅĶĬŅĬŅĝŅĨŇȮĨĸŀħěĬĔŅĶ
ŐĸĔŏĮĸňŗĵĬĺŇĝŅĔŅĶĶŃħńĭĽŌĚŒĬŏĺĪňĔŅĶĮĶŃĝŋĴĬŅĬŅĝŅĨŇȮŐĸŃĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟŒľƟĔńĭįŌƟŀŊŗĬœħƟ
ŏĮƦĬŀĵƞŅĚħňȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊŗŀĽŅĶĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵĪňŗľĸŅĔľĸŅĵ
ŀŅĝňıȮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏľŖĬŐĔƞĮĶŃőĵĝĬƢĽƞĺĬĶĺĴȮĽŅĴŅĶĩĪņĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃŀĵŌƞŒĬĽńĚėĴĨŅĴĕĬĭīĶĶĴŏĬňĵĴŐĸŃ
ĺńĥĬīĶĶĴĪƟŀĚĩŇŗĬœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕ 
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ľĴĺħĪňŗȮ4 ėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıĕŀĚľĸńĔĽŌĨĶ 
 

/,Ȯ ĔĶŃĭĺĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıĕŀĚľĸńĔĽŌĨĶ 
 

 ľĸńĔĽŌĨĶĴňĔĶŃĭĺĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŐĸŃıńĥĬŅĻńĔĵĳŅıĕŀĚľĸńĔĽŌĨĶȮŒĬħƟŅĬĭŋėĸŅĔĶȮŏėĶŊŗŀĚĴŊŀĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĽĳŅıŐĺħĸƟŀĴȮőħĵĴň ĕńŘĬĨŀĬħńĚĬňŘ  
 1) ĔŅĶĺŅĚŐįĬȮŏıŊŗŀěńħŏĨĶňĵĴėĺŅĴıĶƟŀĴŐĸŃıńĥĬŅĻńĔĵĳŅıľĸńĔĽŌĨĶȮőħĵĔĶĶĴĔŅĶľĸńĔĽŌĨĶȮőħĵ ĽņĶĺě
ėĺŅĴėŇħŏľŖĬěŅĔĔĶĶĴĔŅĶľĸńĔĽŌĨĶȮŐĸŃįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ  
 2) ħņŏĬŇĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıĕŀĚľĸńĔĽŌĨĶȮőħĵ 
  2.1) ĴňėĺŅĴıĶƟŀĴħƟŅĬŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĨƞŅĚȮŕȮĕŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶŒĬĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶ

ŏĔŖĭŏĔňŗĵĺȮĪňŗĮĶŃĔŀĭħƟĺĵȮ8 ľƟŀĚĮĢŇĭńĨŇĔŅĶȮŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶȮ4 ĕŀĚėĦŃĶƞĺĴȮŒĬĽŅĕŅĺŇĝŅłȮ
ŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĚŅĬĺŇěńĵĕŀĚľĸńĔĽŌĨĶ 

  2.2) ŐěĔŐěĚŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĻńĔĳŅıĕŀĚĽŇŗĚĽĬńĭĽĬŋĬȮœħƟŐĔƞȮĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĭŋėĸŅĔĶ ŒľƟĴň
ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪňŗĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŏĮƕħĶńĭėĦŅěŅĶĵƢŒľĴƞĪňŗĴňĻńĔĵĳŅıŒĬŀĚėƢėĺŅĴĶŌƟĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶȮěńħŏĨĶňĵĴŏėĶŊŗŀĚĴŊŀĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽŀħėĸƟŀĚĔńĭ
ĽĩŅĬĔŅĶĦƢȮŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴ ĪňŗĬņœĮĽŌƞĔŅĶıńĥĬŅįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ  

  2.3) ĺŅĚŐįĬĔŅĶħņŏĬŇĬĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗœħƟĮĶŃőĵĝĬƢĽŌĚĽŋħěŅĔĻńĔĵĳŅıĕŀĚĽŇŗĚĽĬńĭĽĬŋĬ 
 3) ĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅĵŒĨƟĽŇŗĚĽĬńĭĽĬŋĬȮįƞŅĬĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬ
ĶŅĵĺŇĝŅȮĔŅĶĮĶŃĝŋĴĔĸŋƞĴȮĔŅĶĽņĶĺěėĺŅĴėŇħŏľŖĬȮĔŅĶĪĺĬĽŀĭȮŐĸŃĔŅĶĽŃĪƟŀĬėŇħőħĵĨĶĚěŅĔĔŅĶěńħĔŇěĔĶĶĴ
ıŇŏĻļ  
 4) ĮĶńĭĮĶŋĚėĺŅĴıĶƟŀĴĕŀĚĽŇŗĚĽĬńĭĽĬŋĬŏıŊŗŀįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬėŋĦĳŅı 
ĔŅĶĻŉĔļŅœĮŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶĔĶŃĭĺĬĺŇĝŅȮĶĺĴĩŉĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 
0, ėĺŅĴıĶƟŀĴħƟŅĬŀŅěŅĶĵƢ 
 -ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮěņĬĺĬȮ1ȮėĬȮĴňėŋĦĺŋĥŇŐĸŃėŋĦĽĴĭńĨŇĨŅĴŏĔĦĤƢĪňŗȮĽĮ,ŀĺ,ȮĔņľĬħ 
 -ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮȮȮȮȮȮȮěņĬĺĬȮȮ/5ȮėĬȮĴňėŋĦĺŋĥŇŐĸŃėŋĦĽĴĭńĨŇĨŅĴŏĔĦĤƢĪňŗȮĽĮ,ŀĺ,ȮĔņľĬħ 
 -ȮŀŅěŅĶĵƢįŌƟĽŀĬȮŏĮƦĬŀŅěŅĶĵƢĮĶŃěņȮěņĬĺĬȮ/5ȮėĬȮ 
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 őħĵĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ 
0.1  ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ/ ŀŅěŅĶĵƢįŌƟĽŀĬ 

Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ',ĽĩŅĭńĬ 

ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěņĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ěņĬĺĬŏĶŊŗŀĚŒĬ
ĶŃĵŃȮ3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
/ įĻ,ħĶ,ĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļ( 

 
ĺĪ,ħ,Ȯ&ıŊĝœĶƞ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2558 
ĺĪ,Ĵ,Ȯ&ıŊĝœĶƞ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0317 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅıŊĝœĶƞ*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2534 

5 5 5 5 16(7) 

2 ĶĻ,ħĶ,ŏěŇĴĕĺńĠȮĽńĚĕƢĽŋĺĶĶĦ( 
Ȯ 

ĺĪ,ħ,Ȯ&ĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 033/ 

M,S,Ȯ&Packaging', MichiganȮStateȮUniversity, U,S,A,, 
0../ 

ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔŅĶŀŅľŅĶ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0316 

10 6 10 6 26(7) 

3 įĻ,ħĶ,ĺŇĭŌĸĵƢȮȮĝƞŅĚŏĶŊŀ( 
 

Ph,D,Ȯ&Bioresource Engineering',ȮMcGill 
University, Canada, 2005 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏĔļĨĶ'*ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ
0322 

ĺĪ,ĭ,Ȯ&ŏĔļĨĶĔĸĺŇīŅĬ'*ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ
031/ 

6 6 6 6 35(12) 

4 įĻ,ħĶ,ŏĵŅĺĸńĔļĦƢȮ 
ěńĬĪĶƢĭŅĚ 
Ȯ 

Ph,D,Ȯ&Entomology', Kansas State University,Ȯ
Kansas, U,S,A,, 2005 

ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅĔňĢĺŇĪĵŅ*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ0340 

ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅőĶėıŊĝ*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0307 

10 6 10 6 68(12) 

5 įĻ,ħĶ,ĽĚĺĬĻńĔħŇśȮ 
īĬŅıĶıŌĬıĚļƢȮ 
Ȯ 

Dr,sc,agr,Ȯ&Agricultural Science', Georg-August  
University of Goettingen, Germany, 2002 

ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*ȮĽŅĕŅĺŇĝŅıŊĝœĶƞ*
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0316 

ĭī,ĭ,Ȯ&ĔŅĶĨĸŅħ'*ȮĴľŅĺŇĪĵŅĸńĵĽŋőĕĪńĵīĶĶĴŅīŇĶŅĝ*Ȯ
0316 

ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*ȮĽŅĕŅĺŇĝŅıŊĝœĶƞ*
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0312 

6 6 6 6 49(9) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ',ĽĩŅĭńĬ 

ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěņĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ěņĬĺĬŏĶŊŗŀĚŒĬ
ĶŃĵŃȮ3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
6 ĶĻ,ħĶ,ŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢ 
Ȯ 

Dr,sc,agr,Ȯ&Agricultural Science', Georg-August  
University of Goettingen, Germany, 2007 

ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅıŊĝœĶƞ*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ032. 

ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅıŊĝœĶƞ*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0313 

10 6 10 6 30(10) 

7 įĻ,ħĶ,ıŇĴıƢŒěȮĽňľŃĬŅĴ 
 

ĺĪ,ħ,Ȯ&ıŊĝĽĺĬ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 2553 
ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*ȮĽŅĕŅĺŇĝŅıŊĝĽĺĬ*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0348 

ĺĪ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭĽŀĚ'Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅ
ıŊĝĽĺĬ*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 2544 

6 6 6 6 35(19) 

8 Ļ,ħĶ,ĽĶĦŃȮĽĴőĬ 
Ȯ 

Ph,D,Ȯ&Agricultural Science'*ȮThe University of 
Queensland, Gatton, Australia, 2011 

M,Phil,Ȯ&Agricultural Science',ȮThe University of 
Queensland, Brisbane, Australia, 2006 

ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔŅĶŀŅľŅĶ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 2544 

5 5 5 5 105(72) 

9 ĶĻ,ħĶ,ŀŋļŅĺħňȮȮĝĬĽŋĨ 
Ȯ 

Ph,D,Ȯ&Plant Physiology', Royal Holloway 

College University of London, U,K,, 2..0 

ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0318 

6 6 6 6 32(6) 

10 ĶĻ,ħĶ,ĻŇĸŅȮĔŇĨĨŇĺńĝĬŃ 
 

Ph,D,Ȯ&Chemistry', The University ofȮBristol, UK, 
2010 

ĺĪ,Ĵ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2549 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 

8 6 8 6 49(26) 

11 įĻ,ħĶ,ħŅĴĶȮĭńĦĤŋĶńĨĬƢ 
 

ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ
0330 

M,Sc,Ȯ&Mechanical Engineering', Oregon State 
University, U,S,A,, 1996 

ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵȮ
2536Ȯ 

 

6 6 6 6 14(3) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ',ĽĩŅĭńĬ 

ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěņĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ěņĬĺĬŏĶŊŗŀĚŒĬ
ĶŃĵŃȮ3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
12 įĻ,ħĶ,ĦńģĺŋĥŇȮŏĬňĵĴĽŀĬ 

 
 

ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴŏĔļĨĶ'*ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ
2560 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŀŅľŅĶ'*ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ
2546 

ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏĔļĨĶ'*ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ
2539 

6 6 6 6 18(7) 

13 Ļ,ħĶ,ıĶĝńĵȮȮĶŅĝĨĬŃıńĬīŋƢ 
Ȯ 

Ph,D,Ȯ&Packaging', Michigan State University, 
U,S,A,, 2003 

M,S,Ȯ&Chemistry'* Michigan Technological 
University, U,S,A,, 1999 

ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĔŅĶĭĶĶěŋ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ0314 

10 6 10 6 228(98) 

14 ĶĻ,ħĶ,ıŇĝĠŅȮıŌĸĸŅĳ 
 

Ph,D,Ȯ&Bioresource Engineering',ȮOregon State 
University, U,S,A,, 2002 

M,Sc,Ȯ&Bioresource Engineering',ȮOregonȮState 
University, U,S,A,, /776 

ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĔŅĶŀŅľŅĶ'*ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ
0310 

6 6 6 6 51(7) 

15 ŀ,ħĶ,ĭŅěĶňĵƢȮĜńĨĶĪŀĚ 
 

ĺĪ,ħ,Ȯ&ĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0336 

ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅĔňĢĺŇĪĵŅ,Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0326 

ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅĔňĢĺŇĪĵŅ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0323 

10 6 10 6 35(18) 

16 ħĶ,ĮŅĶŇĝŅĨŇȮŏĪňĵĬěŋĴıĸ ĺĪ,ħ,Ȯ&ĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2555 

ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 

ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĽŅĕŅĺŇĝŅıŊĝœĶƞ*
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 

- 2 - 4 77(18) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ',ĽĩŅĭńĬ 

ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěņĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ěņĬĺĬŏĶŊŗŀĚŒĬ
ĶŃĵŃȮ3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
17 ħĶ,ĦńĢĺńĥĦƢȮľĴŊŗĬĴŅĦň ĺĪ,ħ,Ȯ&ĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ', 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2558 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢ'*ȮĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ*Ȯ032/ 

- - - 4 65(9) 

 

ľĴŅĵŏľĨŋȮȮ 1. ȮŀŅěŅĶĵƢĸņħńĭĪňŗȮ/-3 *    ľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮȮ 
 0,ȮȮŀŅěŅĶĵƢĸņħńĭĪňŗȮ/-/5 ėŊŀȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮ 

 (ŀŅěŅĶĵƢĸņħńĭĪňŗȮ/4-/7 ėŊŀȮŀŅěŅĶĵƢįŌƟŏĝňŗĵĺĝŅĠŏĜıŅŃ'Ȯ 
ȮȮȮȮȮȮȮ 

2.2 ŀŅěŅĶĵƢıŇŏĻļ 
œĴƞĴň 
 

1, ėĺŅĴıĶƟŀĴŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĨƞŅĚŕȮĪňŗěņŏĮƦĬ ėĺŅĴıĶƟŀĴȮ&ĶŅĵĸŃŏŀňĵħ' 
ľƟŀĚŏĶňĵĬ ĴňėĺŅĴıĶƟŀĴ 
ľƟŀĚĮĢŇĭńĨŇĔŅĶ  ľƟŀĚĮĢŇĭńĨŇĔŅĶĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ 

/,ȮȮľƟŀĚĮĢŇĭńĨŇĔŅĶ Chemical Properties 
0,ȮȮľƟŀĚĮĢŇĭńĨŇĔŅĶ Microbiology 
1,ȮȮľƟŀĚĮĢŇĭńĨŇĔŅĶ Physiology 
4.  ľƟŀĚĮĢŇĭńĨŇĔŅĶ Nondestructive Technology 
5.  ľƟŀĚĮĢŇĭńĨŇĔŅĶ Entomology 
6.  ľƟŀĚĮĢŇĭńĨŇĔŅĶ Molecular 
7.  ľƟŀĚĮĢŇĭńĨŇĔŅĶ Physical Properties 
8.  ľƟŀĚĮĢŇĭńĨŇĔŅĶ Residue Analysis 
9.  Postharvest Workshop 
ŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚȮ2ȮėĦŃĶƞĺĴŒĬľĸńĔĽŌĨĶ 

ŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĔŅĶŏĶňĵĬĔŅĶĽŀĬ  ŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĨƞŅĚȮŕŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĻŌĬĵƢĺŇěńĵł 
/,ȮŏėĶŊŗŀĚĨĶĺěĽŀĭėŋĦĳŅıįĸŇĨįĸŏĔļĨĶħƟĺĵŏĪėőĬőĸĵňœĴƞĪņĸŅĵ
ĨńĺŀĵƞŅĚȮœħƟŐĔƞȮMini Fruit QC, Mini Grain QC ŐĸŃȮNIR+Vision  

2. ŏėĶŊŗŀĚĔņŏĬŇħėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋŒĬĔŅĶĔņěńħĴŀħŒĬĶŃħńĭȮSME 



 

47 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĨƞŅĚŕȮĪňŗěņŏĮƦĬ ėĺŅĴıĶƟŀĴȮ&ĶŅĵĸŃŏŀňĵħ' 
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ&ĶĺĴĞŀĲĨƢŐĺĶƢĨƞŅĚȮŕ' ĴňėĺŅĴıĶƟŀĴ 
ľƟŀĚĽĴŋħŐĸŃıŊŘĬĪňŗĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔńĬ ĴňėĺŅĴıĶƟŀĴ 
 
2, ėĺŅĴıĶƟŀĴħƟŅĬĪŋĬĽĬńĭĽĬŋĬĔŅĶĻŉĔļŅȮŐĸŃėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶĔńĭĽĩŅĭńĬŀŊŗĬȮ 
  2,/ ėĺŅĴıĶƟŀĴħƟŅĬĪŋĬĽĬńĭĽĬŋĬĔŅĶĻŉĔļŅ  
   /'ȮĽĬńĭĽĬŋĬĪŋĬĺŇěńĵőħĵĕŀĶńĭěŅĔőėĶĚĔŅĶĺŇěńĵĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
   2) ĽĬńĭĽĬŋĬĪŋĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢȮőħĵĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ 
   1'ȮĽĬńĭĽĬŋĬĪŋĬ CMU Presidential scholarship ŐĸŃȮĪŋĬįŌƟĝƞĺĵĽŀĬ-ĪŋĬįŌƟĝƞĺĵĺŇěńĵȮ&TA/RA)Ȯ 

ěŅĔĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
4'ȮĽĬńĭĽĬŋĬĪŋĬȮVietnamese Scholarship of Science and Technology ŐĸŃȮMinistry of 

Agriculture and Development ĮĶŃŏĪĻŏĺňĵħĬŅĴ 
 
  2,0 ėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶĔńĭĽĩŅĭńĬŀŊŗĬ  
    - ėĺŅĴĶƞĺĴĴŊŀĳŅĵŒĬĮĶŃŏĪĻȮ&ĳŅĵŒĬĴľŅĺŇĪĵŅĸńĵ-ĬŀĔĴľŅĺŇĪĵŅĸńĵ'Ȯ 
     œĴƞĴň 
    -  ėĺŅĴĶƞĺĴĴŊŀĔńĭĨƞŅĚĮĶŃŏĪĻ 

 ĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴňėĺŅĴĶƞĺĴĴŊŀħƟŅĬĔŅĶĻŉĔļŅȮ
ŐĸŃĚŅĬĺŇěńĵĪŅĚĺŇĝŅĔŅĶŒĬħƟŅĬŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ ĽĩŅĭńĬĨƞŅĚĮĶŃŏĪĻȮħńĚĬňŘ 

1. Vietnam Institute of Agricultural Engineering and PostȮHarvest 
Technology, Hanoi ĮĶŃŏĪĻŏĺňĵħĬŅĴ 

2. Niigata University ĮĶŃŏĪĻĠňŗĮŋƙĬ 
3. Yunnan Agricultura University ĮĶŃŏĪĻĽŅīŅĶĦĶńģĮĶŃĝŅĝĬěňĬ 
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ľĴĺħĪňŗȮ5 ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬŐĸŃŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮȮ 

 
1.  ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬ 
 ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟŀńĔļĶĸņħńĭĕńŘĬŐĸŃėƞŅĸņħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵŐĭƞĚĔŅĶ
ĔņľĬħŀńĔļĶĸņħńĭĕńŘĬŏĮƦĬȮ1ȮĔĸŋƞĴȮėŊŀȮŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮŐĸŃ
ŀńĔļĶĸņħńĭĕńŘĬĪňŗĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĵńĚœĴƞĽŇŘĬĽŋħ 
 1.1 ŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħħńĚĬňŘ 

ŀńĔļĶĸņħńĭĕńŘĬ             ėĺŅĴľĴŅĵ ĸņħńĭĕńŘĬ 
 A   ħňŏĵňŗĵĴ &EXCELLENT) 4.00 
 B+   ħňĴŅĔ (VERY GOOD) 3.50 
 B   ħň (GOOD) 1,.. 
 C+   ħňıŀŒĝƟ (FAIRLY GOOD) 0,3. 
 C   ıŀŒĝƟ (FAIR) 0,.. 
 D+   ŀƞŀĬ (POOR) /,3. 
 D   ŀƞŀĬĴŅĔ (VERY POOR) /,.. 
 F   ĨĔ (FAILED) .,.. 

 1.2 ŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħħńĚĬňŘ 
ŀńĔļĶĸņħńĭĕńŘĬ             ȮȮȮėĺŅĴľĴŅĵ 

 S  ŏĮƦĬĪňŗıŀŒě &SATISFACTORY) 
 U  œĴƞŏĮƦĬĪňŗıŀŒě &UNSATISFACTORY' 
 V  ŏĕƟŅĶƞĺĴĻŉĔļŅ &VISITING' 
 W  ĩŀĬĔĶŃĭĺĬĺŇĝŅ &WITHDRAWN' 
 T  ĮĶŇĠĠŅĬŇıĬīƢĵńĚŀĵŌƞŒĬ  

ĶŃľĺƞŅĚĔŅĶħņŏĬŇĬĔŅĶ 
&THESIS IN PROCESS' 

 1.1 ŀńĔļĶĸņħńĭĕńŘĬĪňŗĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĵńĚœĴƞĽŇŘĬĽŋħȮŒľƟĔņľĬħħńĚĬňŘ 
ŀńĔļĶĸņħńĭĕńŘĬ             ȮȮȮėĺŅĴľĴŅĵ 

 I  ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ (INCOMPLETE) 
 P  ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ (IN PROGRESS) 

 
 ĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸņħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞȮĔĶŃĭĺĬĺŇĝŅȮ15/675Ȯ
&ħŋļġňĬŇıĬīƢ'Ȯ15/676Ȯ&ħŋļġňĬŇıĬīƢ'Ȯ  
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0. ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339ȮŐĸŃ

ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ&ĜĭńĭĪňŗȮ0'Ȯı,Ļ,Ȯ034/ȮȮȮȮ 
 ľĸńĔĽŌĨĶȮŐįĬȮ/ 

1. ȮĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&Qualifying Examination' 
2. ȮĴňįĸĔŅĶŏĪňĵĭėĺŅĴĶŌƟĳŅļŅĨƞŅĚĮĶŃŏĪĻőħĵĔŅĶĽŀĭľĶŊŀĺŇīňĔŅĶŀŊŗĬȮŕȮĨŅĴĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵ
ĔņľĬħ 

3. ȮĻŉĔļŅĔĶŃĭĺĬĺŇĝŅŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚľĸńĔĽŌĨĶĬńŘĬȮŕ 
4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬņŏĽĬŀ
įĸĚŅĬĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢŐĸŃ-ľĶŊŀĞńĔĩŅĴœħƟ 

5. ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ 
ľĸńĔĽŌĨĶȮŐįĬȮ/,/ 
/)ȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢěŃĨƟŀĚ 
/,/'ȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮScopus, IEEE, 
PubMed ľĶŊŀȮWeb of ScienceȮŐĸŃȮĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ
ĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮľĶŊŀ 

/,0'ȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level 
(TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĸŃȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ
ŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮľĶŊŀ 

/,1'ȮįĸĚŅĬĬĺńĨĔĶĶĴȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) 
ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮȮŐĸŃȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮScopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃȮįĸĚŅĬĪňŗ
ŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵ 

0'ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮ 

 



 

50 
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ľĸńĔĽŌĨĶȮŐįĬȮ/,0 
/'ȮįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢěŃĨƟŀĚ 
/,/'ȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮScopus, IEEE, PubMed ľĶŊŀȮ
Web of ScienceȮŐĸŃȮĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃȮįĸĚŅĬĪňŗ
ŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮľĶŊŀ 

/,0'ȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level 
(TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĸŃȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ
ŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮľĶŊŀ 

/,1'ȮįĸĚŅĬĬĺńĨĔĶĶĴȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) 
ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮȮŐĸŃȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮScopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃȮįĸĚŅĬĪňŗ
ŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵ 

0'ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

6. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ2550 
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ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

/,Ȯ ĔŅĶĺŅĚŐįĬėŋĦĳŅıŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅı 
 1,1 ĔŅĶŀŀĔŐĭĭĔŅĶĺŅĚŐįĬėŋĦĳŅıȮ&Quality Planning'ȮŐĸŃȮĔŅĶėĺĭėŋĴėŋĦĳŅıȮ&Quality Control' 
 ľĸńĔĽŌĨĶĴňĔŅĶŀŀĔŐĭĭĔŅĶ ĺŅĚŐįĬėŋĦĳŅıŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıħńĚĬňŘ  
  1) ĔŅĶĺŅĚŐįĬȮőħĵĔņľĬħėŋĦĳŅıŐĸŃŏĔĦĤƢėĺĭėŋĴėŋĦĳŅıĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭ 
ŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
  2) ĔŅĶħņŏĬŇĬĔŅĶĔņľĬħĨńĺĝňŘĺńħȮŐĸŃħņŏĬŇĬĔŅĶĨŅĴŐįĬ  
  1) ĔŅĶĨĶĺěĽŀĭȮĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅįƞŅĬĨńĺĝňŘĺńħȮĪŋĔĮƖĔŅĶĻŉĔļŅ  
  2) ĮĶńĭĮĶŋĚėŋĦĳŅıĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶěŅĔįĸĔŅĶĮĶŃŏĴŇĬ 
 

 1,0 ĨńĺĝňŘĺńħŏĝŇĚĔĶŃĭĺĬĔŅĶȮ 

ŐįĬȮ/,/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ 
ĮƖĪňŗȮ
1 
ĮƖĪňŗȮ
2 
ĮƖĪňŗȮ
3 
ĮƖĪňŗȮ
4 
ĮƖĪňŗȮ
3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
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2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇŐľƞĚĝŅĨŇ ľĶŊŀ ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ  

 
x 

 
x 

 
x 

 
x 

 
x 
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ŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ 

x x x x x 

10. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮ 
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ3Ȯ,. 

x x x x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,31Ȯ 
ěŅĔėŃŐĬĬŏĨŖĴȮ3Ȯ,. 
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12. ŀńĨĶŅĔŅĶĶńĭŏĕƟŅĻŉĔļŅĨŅĴŐįĬĔŅĶĻŉĔļŅ x x x x x 
13. ŀńĨĶŅĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅ  x x x x 
14. ŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ   x x x 
15. ėŃŐĬĬŏĜĸňŗĵĕŀĚįĸĔŅĶĮĶŃŏĴŇĬĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ x x x x x 
16. ėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ x x x x x 
17. ĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟ x x x x x 
18. ĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&Learning Outcomes' x x x x x 
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1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
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x x x x x x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
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12. ŀńĨĶŅĔŅĶĶńĭŏĕƟŅĻŉĔļŅĨŅĴŐįĬĔŅĶĻŉĔļŅ x x x x x x 
13. ŀńĨĶŅĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅ  x x x x x 
14. ŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ     x x 
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16. ėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ x x x x x x 
17. ĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟ x x x x x x 
18. ĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&Learning Outcomes' x x x x x x 
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ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

 1,1 ĔŇěĔĶĶĴėĺĭėŋĴėŋĦĳŅıȮ 
1.3.1'ȮȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
ĺŇīňĔŅĶĮĶŃŏĴŇĬ ĶŀĭĔŅĶĮĶŃŏĴŇĬ ĔŅĶĬņįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟ 

ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĪņħŋļġňĬŇıĬīƢ
ĕŀĚĬńĔĻŉĔļŅȮőħĵĔŅĶěńħĽńĴĴĬŅŐĸŃ
ĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅȮ 

ĳŅėĔŅĶĻŉĔļŅ ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĔŅĶĽĬńĭĽĬŋĬ
ĔŅĶĪņħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ 
 

 
/,1,0'ȮȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
ĺŇīňĔŅĶĮĶŃŏĴŇĬ ĶŀĭĔŅĶĮĶŃŏĴŇĬ ĔŅĶĬņįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟ 

ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶ
ĪņĚŅĬĺŇěńĵĕŀĚħŋļġňĬŇıĬīƢĶƞĺĴĔńĬ
ĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ 

ĳŅėĔŅĶĻŉĔļŅ ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĶŌĮŐĭĭĔŅĶ
ĺŅĚŐįĬȮĔŅĶŒľƟėņŐĬŃĬņȮĔŅĶŒľƟ
ėņĮĶŉĔļŅȮŒĬĔŅĶĪņħŋļġňĬŇıĬīƢ ŐĸŃ
ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

 
0,Ȯ ĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚ 
ĔĶŃĭĺĬĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚȮĮĶŃĔŀĭħƟĺĵ  

 1) ĔņľĬħĔĸŋƞĴįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪňŗěŃĴňįĸĨƞŀėĺŅĴŏĽňŗĵĚȮėŅħėŃŏĬĮĶŃŏĳĪĕŀĚėĺŅĴŏĽňŗĵĚȮŐĸŃĺŅĚŐįĬ
ĶŀĚĶńĭėĺŅĴŏĽňŗĵĚ  
 2) ĮĶŃŏĴŇĬĽĩŅĬĔŅĶĦƢĔŅĶĶńĭŏĕƟŅȮĔŅĶėĚŀĵŌƞȮĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮĔŅĶĨŀĭĽĬŀĚĨƞŀįŌƟŒĝƟĭńĦĤŇĨȮěńħĪņ
ĝƞŀĚĪŅĚĔŅĶĶńĭĲƤĚėĺŅĴŏľŖĬŐĸŃĕƟŀĶƟŀĚŏĶňĵĬȮĶĺĴĩŉĚĶńĭĕƟŀĴŌĸėĺŅĴŏĽňŗĵĚȮœħƟŐĔƞȮĔĸƞŀĚėĺŅĴėŇħŏľŖĬȮĔĸŋƞĴœĸĬƢȮŐĭĭ
ĽņĶĺěȮŐĸŃěńħĮĶŃĝŋĴĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚ  
 3) ĮĶŃŏĴŇĬŐĸŃěņŐĬĔėĺŅĴŏĽňŗĵĚĪňŗıĭȮĮĶŃĝŋĴľŅĶŊŀŏıŊŗŀěńħĔŅĶĨŀĭĽĬŀĚĨƞŀėĺŅĴŏĽňŗĵĚ  
 4) ĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔĶŃĭĺĬĔŅĶĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚȮĕƟŀěņĔńħȮŐĸŃĬņœĮĮĶńĭŒĝƟŒĬĔŅĶĺŅĚ
ŐįĬĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 
 
 2,1 ĔŇěĔĶĶĴĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚȮ 

ĺŇīňĔŅĶĮĶŃŏĴŇĬ ĶŀĭĔŅĶĮĶŃŏĴŇĬ ĔŅĶĬņįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟ 
ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬ 
ĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮ 
ĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶŒĝƟĽŊŗŀŒĬĔĶŃĭĺĬĺŇĝŅ
ħŋļġňĬŇıĬīƢ 

ĳŅėĔŅĶĻŉĔļŅ ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĶŌĮŐĭĭĔŅĶ
ĪņĺŇĪĵŅĬŇıĬīƢ ŐĸŃĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 
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ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

 2,0 ĨńĺĝňŘĺńħėĺŅĴŏĽňŗĵĚȮ 
ėĺŅĴŏĽňŗĵĚ ĶŃħńĭėĺŅĴŏĽňŗĵĚ őŀĔŅĽŏĔŇħȮĔĶĦňŏĽňŗĵĚĴŅĔ 

1. ŀńĨĶŅĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅ ĬƟŀĵ  
2. ĬńĔĻŉĔļŅœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴĔņľĬħŏĺĸŅ
ĕŀĚľĸńĔĽŌĨĶěŅĔĽŅŏľĨŋ 
- ĔŅĶĪņĺŇěńĵŏıŊŗŀħŋļġňĬŇıĬīƢŒĬŐĕĬĚĺŇĝŅ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĞŉŗĚĴňĮƤěěńĵ
ŐĺħĸƟŀĴĪňŗŏĔňŗĵĺĕƟŀĚȮŏĝƞĬȮĽĳŅıŀŅĔŅĻȮ
ŐĸŃĮƤěěńĵĨƞŅĚȮŕȮĪňŗŀĵŌƞĬŀĔŏľĬŊŀĔŅĶ
ėĺĭėŋĴȮěŉĚĪņŒľƟĚŅĬĺŇěńĵœĴƞŏĮƦĬœĮĨŅĴŐįĬ
ľĶŊŀĸƞŅĝƟŅĔĺƞŅĪňŗėĺĶ 

ĮŅĬĔĸŅĚ ĬƟŀĵ 

  

3. ĔŅĶĨňıŇĴıƢįĸĚŅĬŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶĽņŏĶŖě
ĔŅĶĻŉĔļŅŒĝƟŏĺĸŅĬŅĬ 

ĴŅĔ ĮŅĬĔĸŅĚ 

 
 2,1 ĔŇěĔĶĶĴĔŅĶĮƚŀĚĔńĬėĺŅĴŏĽňŗĵĚȮ 

ėĺŅĴŏĽňŗĵĚ ŐĬĺĪŅĚĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 
1. ŀńĨĶŅĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅ - ĽņĶĺěĽŅŏľĨŋĕŀĚĔŅĶĸŅŀŀĔĕŀĚĬńĔĻŉĔļŅŏıŊŗŀľŅĪŅĚŐĔƟœĕ 

- ěńħĔŇěĔĶĶĴŏıŊŗŀĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĬńĔĻŉĔļŅ 
2. ĬńĔĻŉĔļŅœĴƞěĭĨŅĴĔņľĬħŏĺĸŅĕŀĚ
ľĸńĔĽŌĨĶěŅĔĽŅŏľĨŋĔŅĶĪņĺŇěńĵŏıŊŗŀħŋļġň
ĬŇıĬīƢ 

-ȮŒľƟĬńĔĻŉĔļŅĺŅĚŐįĬĔŅĶŒĝƟŏĺĸŅŒĬĔŅĶŏĶňĵĬŒĬĽƞĺĬĪňŗŏĔŇĬěŅĔ
ŏĺĸŅĮĔĨŇĕŀĚľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅ
ĨŅĴĔĶŀĭŏĺĸŅĕŀĚľĸńĔĽŌĨĶ 

3. ĔŅĶĨňıŇĴıƢįĸĚŅĬŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶ
ĽņŏĶŖěĔŅĶĻŉĔļŅŒĝƟŏĺĸŅĬŅĬ 

ěńħĔŇěĔĶĶĴĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĶńĭĲƤĚ
ĮƤĠľŅŐĸŃĶƞĺĴŐĔƟĮƤĠľŅŒĬĔŅĶĨňıŇĴıƢįĸĚŅĬĕŀĚĬńĔĻŉĔļŅ 

 
1,Ȯ ĔŅĶŏįĵŐıĶƞĕƟŀĴŌĸĕŀĚľĸńĔĽŌĨĶŒľƟįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪĶŅĭȮ 

ľĸńĔĽŌĨĶĴňĔŅĶŐįĵŐıĶƞĕƟŀĴŌĸįƞŅĬŏĺŖĭœĞĨƢĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵȮŐĸŃȮFacebook ĕŀĚĻŌĬĵƢĺŇěńĵłȮŐĸŃĝƞŀĚĪŅĚŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
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ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢ 

ľĴĺħĪňŗȮ7ȮĶŃĭĭŐĸŃĔĸœĔĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
 
/,Ȯ ĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭĶŃĭĭŐĸŃĔĸœĔĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
 1.1 ĔŇěĔĶĶĴĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
  ŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴȮŏĻĶļģĔŇěȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĶĺĴĩŉĚ 
ĪŇĻĪŅĚĕŀĚĮĶŃŏĪĻȮĴľŅĺŇĪĵŅĸńĵȮŐĸŃėĦŃȮľĸńĔĽŌĨĶœħƟěńħĪņőħĵŏĬƟĬĔŅĶĨŀĭĽĬŀĚĨƞŀŀŋĮĽĚėƢěŅĔįŌƟŒĝƟĭńĦĤŇĨ 
őħĵĴňĔŇěĔĶĶĴĽņėńĠħńĚĬňŘ  
 1) ĔŅĶĺŅĚŐįĬȮŐĨƞĚĨńŘĚĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮŐĸŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĞŉŗĚĮĶŃĔŀĭħƟĺĵ 
ėĦŅěŅĶĵƢŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵĬŀĔȮĞŉŗĚĴŅěŅĔĽĩŅĬĻŉĔļŅȮľĬƞĺĵĚŅĬĳŅėĶńģȮŐĸŃĳŅėŏŀĔĝĬȮŐĸŃĺŅĚŐįĬ 
ĔĶŃĭĺĬĔŅĶĮĶńĭĮĶŋĚĮĸńĔĽŌĨĶ  
 2) ħņŏĬŇĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮőħĵ 
 Ȯ2.1)  ĔņľĬħįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮĔņľĬħĸńĔļĦŃĕƟŀĴŌĸěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŐĸŃěńħĪņŐĭĭĽņĶĺě

ĕƟŀĴŌĸěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
 2.2)  ĮĶŃŏĴŇĬįĸĽĩŅĬĔŅĶĦƢŐĸŃįĸěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ ĶĺĴĩŉĚĕƟŀĴŌĸĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶěńħĔŅĶ

ľĸńĔĽŌĨĶĪňŗįƞŅĬĴŅȮŐĸŃįĸĔŅĶĪĺĬĽŀĭł 
 2.3)  ĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶ ŏıŊŗŀĨŀĭĽĬŀĚĨƞŀįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŐĸŃĔņľĬħŏĮƚŅľĴŅĵľĸńĔĽŌĨĶȮ

ĔņľĬħĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮPLOs ŐĸŃ YLOs 
 3) ĨĶĺěĽŀĭȮőħĵĮĶŃŏĴŇĬěŅĔįĸĽŃĪƟŀĬěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮěŅĔĔŅĶĮĶŃŏĴŇĬĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢ
ĕŀĚ ĔĸŋƞĴįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬĔĸŋƞĴĻŇļĵƢĮƤěěŋĭńĬȮĻŇļĵƢŏĔƞŅȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ  
 4) ĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔĶŃĭĺĬĔŅĶĺŅĚŐįĬėŋĦĳŅıȮŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıȮőħĵĴňĔŅĶ ĔņľĬħĨńĺĝňŘĺńħ
ėĺŅĴĽņŏĶŖěȮĨĸŀħěĬĕƟŀěņĔńħȮŐĸŃŒĝƟĕƟŀĴŌĸĔŅĶĮĶŃŏĴŇĬŏĮƦĬĕƟŀĴŌĸĮƚŀĬĔĸńĭŒĬĔŇěĔĶĶĴĪňŗȮ1) ŒĬĶŀĭĩńħœĮ 

 1.0 ĨńĺĝňŘĺńħ 
 ŐįĬȮ/,/ 
 ĮƖĪňŗȮȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

ŀńĨĶŅĔŅĶĶńĭŏĕƟŅĻŉĔļŅĨŅĴŐįĬĔŅĶĻŉĔļŅ x x x x x 
ŀńĨĶŅĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅ  x x x x 
ŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ   x x x 
ėŃŐĬĬŏĜĸňŗĵĕŀĚįĸĔŅĶĮĶŃŏĴŇĬĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢ
ŒĬľĸńĔĽŌĨĶ 

x x x 
x x 

ėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ x x x x x 
ĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟ x x x x x 
ĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&Learning Outcomes' x x x x x 
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ŐįĬȮ/,0 
 ĮƖĪňŗȮȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ6 

ŀńĨĶŅĔŅĶĶńĭŏĕƟŅĻŉĔļŅĨŅĴŐįĬĔŅĶĻŉĔļŅ x x x x x x 
ŀńĨĶŅĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅ  x x x x x 
ŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ     x x 
ėŃŐĬĬŏĜĸňŗĵĕŀĚįĸĔŅĶĮĶŃŏĴŇĬĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢ
ŒĬľĸńĔĽŌĨĶ 

x x x 
x x 

x 

ėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ x x x x x x 
ĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟ x x x x x x 
ĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&Learning Outcomes' x x x x x x 

 
0, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮ 

ĺŇīňĔŅĶĮĶŃŏĴŇĬ ĶŀĭĔŅĶĮĶŃŏĴŇĬ ĔŅĶĬņįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟ 
ŀńĨĶŅĔŅĶĶńĭŏĕƟŅĻŉĔļŅĨŅĴŐįĬĔŅĶĻŉĔļŅ 
&ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖŐĶĔ' 

ĮƖĔŅĶĻŉĔļŅ 
 

ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĶŌĮŐĭĭĔŅĶĮĶŃĝŅĽńĴıńĬīƢȮ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ŀńĨĶŅĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅ 
&ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖ' 

ĮƖĔŅĶĻŉĔļŅ 
 

ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
&ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ' 

ĮƖĔŅĶĻŉĔļŅ 
 

ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ėŃŐĬĬŏĜĸňŗĵĕŀĚįĸĔŅĶĮĶŃŏĴŇĬĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 
&ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖ' 

ĳŅėĔŅĶĻŉĔļŅ 
 

ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
&ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖ' 

ĮƖĔŅĶĻŉĔļŅ 
 

ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟ 
&ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬȮŕ' 

ĮƖĔŅĶĻŉĔļŅ 
 

ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&Learning Outcomes' 
&ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬȮŕ' 

ĮƖĔŅĶĻŉĔļŅ 
 

ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

 
1, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶȮ 

ĺŇīňĔŅĶĮĶŃŏĴŇĬ 
 

ĶŀĭĔŅĶĮĶŃŏĴŇĬ ĔŅĶĬņįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟ 

ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěņĮƖĶŃħńĭ
ľĸńĔĽŌĨĶ 

ĮƖĔŅĶĻŉĔļŅ 
 

ĮĶŃĔŀĭĔŅĶĮĶńĭĮĶŋĚĶŌĮŐĭĭĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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ĳŅėįĬĺĔ 
 
/,ȮėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 

371895 Ȯ ħŋļġňĬŇıĬīƢ    50 ȮľĬƞĺĵĔŇĨ 
Dissertation 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯ œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴŏĽĬŀľńĺĕƟŀőėĶĚ
ĶƞŅĚħŋļġňĬŇıĬīƢ 

 
371896Ȯ  ħŋļġňĬŇıĬīƢ    26  ľĬƞĺĵĔŇĨ 

Dissertation 
ȮȮŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯ œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴŏĽĬŀľńĺĕƟŀőėĶĚ

ĶƞŅĚħŋļġňĬŇıĬīƢ 
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1. ėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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1,ȮȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮĔŅĶėƟĬėĺƟŅȮĺŇěńĵȮľĶŊŀĔŅĶŐĨƞĚĨņĶŅ 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 
1. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļ  (H-Index 2) 

1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Postharvest technology 
/,0' Agronomy 
1.3) Seed science and technology 
1.4) Agricultural machinery 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Khantarate, S., P. Theanjumpol, N. Krittigamas and S. Suriyong. 2021.  Effect of heat 

treatment on starch granule structure and nutrient content of germinated purple 
rice.  Food Science and Technology (Online): 1-7. 

ĶŃħńĭĝŅĨŇ 
2. ĽŋīňĶŅȮĺĚėƢœĝĵȮĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļȮŐĸŃŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢ,Ȯ2565. įĸĕŀĚĔŅĶıƞĬŐėĸŏĞňĵĴĪŅĚŒĭĨƞŀįĸįĸŇĨ

ĕƟŅĺőıħĸŌĔįĽĴŐĸŃėŋĦĳŅıŏĴĸŖħıńĬīŋƢĳŅĵľĸńĚŏĔŖĭĶńĔļŅ, ĺŅĶĽŅĶŐĔƞĬŏĔļĨĶ,Ȯ50(6): 1773-
1784. 

3. ģĮĶńĢģƢȮĽňĸŀĵŀŋƞĬŐĔƟĺȮĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļȮŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢȮŐĸŃĬıħŅĶŅȮĲƤĔĮĶŃŏĽĶŇģ,Ȯ2564,ȮķħŌĮĸŌĔ
ŐĸŃŀńĨĶŅĮŋƜĵĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶįĸŇĨĕƟŅĺıńĬīŋƢȮĔĕ5/ȮŒĬĝŋħħŇĬĭŅĚĬŘņŏĮĶňŘĵĺ,ȮĺŅĶĽŅĶŐĔƞĬŏĔļĨĶȮ
33/-337, 

4. ģĮĶńĢģƢȮĽňĸŀĵŀŋƞĬŐĔƟĺȮŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢȮŐĸŃĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļ. 2564. įĸĕŀĚķħŌĮĸŌĔŐĸŃŀńĨĶŅĔŅĶŒĽƞĮŋƜĵ
ĨƞŀĔŅĶŒľƟįĸįĸŇĨĕŀĚĕƟŅĺıńĬīŋƢȮĔĕ41 ĳŅĵŒĨƟħŇĬĝŋħĭŅĚĬŘņŏĮĶňŘĵĺ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮ&ĺĺĪ,) 29(6) : 977-988. 

5,ȮĺĶĺŇĴĸȮĺńĚĻıƞŅľƢ ĦńģĻńĔħŇś ĔķĨŇĔŅŏĴļ ŏĵŅĺĸńĔļĦƢ ěńĬĪĶƢĭŅĚ ĺŇĭŌĸĵƢ ĝƞŅĚŏĶŊŀ ĦńĢģĺńĥĦƢ ľĴŊŗĬĴŅĦň,Ȯ2564 
įĸĕŀĚėĺŅĴĶƟŀĬěŅĔėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋĪňŗĴňĨƞŀĮĶŇĴŅĦŐŀĬőĪœĞĵŅĬŇĬŒĬĕƟŅĺŏĮĸŊŀĔıńĬīŋƢĔŗņŏěƟŅȮĴĝ,Ȯ
/.5,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ30(2)&ıŇŏĻļ'8Ȯ43-46, 

6. ŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢȮĻĶńĦĵƢȮěńĬĪĶƢĽŇĪīŇŏĺĝȮĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļȮŐĸŃĔĶĺĶĶĦȮĻĶňĚŅĴ,ȮĔŅĶĻŉĔļŅėŋĦėƞŅĪŅĚ
őĳĝĬŃĕŀĚŀŅľŅĶľĵŅĭĕŀĚĝƟŅĚŒĬěńĚľĺńħŏĝňĵĚŒľĴƞȮŐĸŃĻŌĬĵƢŀĬŋĶńĔļƢĝƟŅĚœĪĵȮěńĚľĺńħĸŅĮŅĚ,Ȯ
ľĬƟŅȮ02-05,ȮŒĬ:ȮőėĶĚĔŅĶĮĶŃĝŋĴĝƟŅĚŐľƞĚĝŅĨŇȮ2564.Ȯ18-20ȮĽŇĚľŅėĴȮ2564ȮĦȮĻŌĬĵƢĔŅĶŏĶňĵĬĶŌƟ
ħƟŅĬėĝĻŅĽĨĶƢȮŀŅėŅĶĔńĸĵŅĬŇĺńĥĬŅĔŅĶŋĦĵƢȮĽĩŅĭńĬėĝĭŅĸŐľƞĚĝŅĨŇŒĬıĶŃŀŋĮĩńĴĳƢł, ĸņĮŅĚ,Ȯ 
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7. ģĮĶńĢģƢȮĽňĸŀĵŀŋƞĬŐĔƟĺȮĶńĨĬŅĳĶĦƢȮŒěĲŌȮĔŇĨĨŇıĚėƢȮĪŇĴŐĮƚĬȮŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢȮŐĸŃĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļ,Ȯ0342,Ȯ
ĽĴĭńĨŇĪŅĚŏėĴňĭŅĚĮĶŃĔŅĶĕŀĚħŇĬŐĸŃĮĶŃĽŇĪīŇĳŅıĔŅĶŒľƟįĸįĸŇĨĕƟŅĺĕŀĚŐĮĸĚįĸŇĨŏĴĸŖħıńĬīŋƢ
ĕƟŅĺĳŅĵŒĬĻŌĬĵƢĺŇěńĵĕƟŅĺŐĴƞŁƞŀĚĽŀĬ,ȮľĬƟŅȮ/5/-/6/,ȮŒĬ:ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĕƟŅĺȮĔĸŋƞĴĻŌĬĵƢĺŇěńĵĕƟŅĺ
ĳŅėŏľĬŊŀĨŀĬĭĬŐĸŃĳŅėŏľĬŊŀĨŀĬĸƞŅĚȮĮĶŃěņĮƖȮ0342.Ȯ07-1/ȮĴňĬŅėĴȮ0342ȮĦȮĻŌĬĵƢĺŇěńĵĕƟŅĺ
ĝńĵĬŅĪ, ĝńĵĬŅĪ, 

 
0,ȮĶŀĚĻŅĽĨĶěŅĶĵƢȮħĶ,ŏěŇĴĕĺńĠȮĽńĚĕƢĽŋĺĶĶĦȮ&H-Index 9) 

1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' ĭĶĶěŋĳńĦĤƢĽņľĶńĭŀŅľŅĶ 
/,0' ĭĶĶěŋĳńĦĤƢĨƟŅĬěŋĸŇĬĪĶňĵƢȮĭĶĶěŋĳńĦĤƢŐŀėĪňĲ 
1.3) ĔŅĶĮĶŃŏĴŇĬŀŅĵŋĔŅĶŏĔŖĭŀŅľŅĶŒĬĭĶĶěŋĳńĦĤƢ 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Sriwattana, S., K. Torpol, W. PrinyawiwatkulȮ and J,ȮSangsuwan. 2023. Efficacy of chitosan-

pectin beads encapsulated with combined garlic and holy basil essential oils on 
shelf life extension of ready to eat food. International Journal of Food Science 
and Technology 58(2): 921-928. 

2.ȮThanaruenin, P., S. Sutthasupa, N. Kanha and J. Sangsuwan, 2023. Antioxidation effect of 
alginate beads containing thyme, rosemary or geranium essential oils in lard and 
coconut oil. International Journal of Food Science and Technology 58(2): 898-906. 

3. Sangsuwan, J, and S,ȮSutthasupa,Ȯ2019,ȮEffect of chitosan and alginate beads incorporated 
with lavender, clove essential oils and vanillin against Botrytis cinerea and their 
application in fresh table grapes packaging system,ȮPackaging Technology and 
ScienceȮ32&12'8Ȯ595-605,Ȯ 

4,ȮJaimun, R,Ȯand J,ȮSangsuwan, 2019,ȮEfficacy of chitosan-coated paper incorporated with 
vanillin and ethylene adsorbents on the control of anthracnose and the quality of 
Nam Dok Mai mango fruit,ȮPackaging Technology and ScienceȮ32&8'8Ȯ383-394,Ȯ 
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5,ȮTorpol K,,ȮS, Sriwattana,ȮJ, Sangsuwan, P,ȮWiriyacharee and W,ȮPrinyawiwatkul,Ȯ2019,Ȯ
Optimising chitosanůpectin hydrogel beads containing combined garlic and holy 
basil essential oils and their application as antimicrobial inhibitor,ȮInternational 
Journal of Food Science and TechnologyȮ328Ȯ2064-2074, 

6,ȮPanumong P,, S,M,ȮKim, J, Sangsuwan, N,ȮLeksawasdi and N,ȮRattanapanone,Ȯ2019,ȮInfluence 
of calcium salts on quality andȮmicrostructure of minimally-processed litchi fruit,Ȯ
Chiang Mai Journal of ScienceȮ46&/'8Ȯ46-61, 

ľĬńĚĽŊŀ-ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ 
7. ŏěŇĴĕĺńĠȮĽńĚĕƢĽŋĺĶĶĦȮŐĸŃȮĽĴĝŅĵȮĺĚĻƢĽŋĶŇĵĻńĔħŇś,ȮĽŇĪīŇĭńĨĶĔŅĶŀŀĔŐĭĭįĸŇĨĳńĦĤƢȮŏĸĕĪňŗȮ64336,ȮĔĸƞŀĚ

ĭĶĶěŋ,ȮŀŀĔŒľƟȮ20 ĔĶĔġŅėĴȮ2561; ľĴħŀŅĵŋȮ30 ĴňĬŅėĴȮ2569, 
 

1,ȮȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀ  (H-Index 6) 
1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Agricultural machinery 
/,0' Microwave drying 
1.3) Real-time control 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Suwannasopon P., V. Changrue, and K. Katsri. 2022. Plant-based total protein 

determination of soybeans using fluorescent technique. Univeral Journal of 
Agricultural Research 11(2): 425-433. 

2. Suwannasopon, P., V. Changrue, T. Pankdsemsuk, N. Krittigamas and K. Katsri. 2022. Effects 
of pre-heating between controlled temperature microwave heating and hot air 
oven heating in protein extraction process of soybeans. Chiang Mai University 
Journal of Natural Sciences 21(4): e2022063 

3. Parichat, T.,  V. Changrue,  S. Moo Kim,  N. Rattanapanone and  P. Maniwara. 2020. Unique 
microstructure, physical, and pasting properties of rice grains produced in Thai 
upland area. Cereal Chemistry 97(6):1270-1280 

4. Hauner, M., K. Eichhorn, S. Vearasilp, S. Thanapornpoonpong and V. Changrue. 2020. Use 
and applications of solar heat in the malting and brewing industry - A review. 
BrewingScience 73(6): 6-17.  
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5. Theanjumpol P., K. Wongzeewasakun, N. Muenmanee, S. Wongsaipun, C. Krongchai, V. Changrue, 
D. Boonyakiat and S. Kittiwachana. 2019. Non-destructive identification and 
estimation of granulation in 'Sai Num Pung' tangerine fruit using near infrared 
spectroscopy and chemometrics. Postharvest Biology and Technology 153: 13-20. 

6. Haune, M., K. Eichhorn, S. Vearasilp, S. Thanapornpoonpong and V. Changrue. 2019. Model 
calculation of a solar assisted system for a malt kiln. BrewingScience 72:18-30. 

ĶŃħńĭĝŅĨŇ 
7,ȮīňĶĻńĔħŇśȮőĔŏĴęȮŐĸŃĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀ,Ȯ2565. įĸĕŀĚĽĬŅĴœĲĲƚŅıńĸĽƢĨƞŀőėĶĚĽĶƟŅĚŏĞĸĸƢŐĸŃŏĺĸŅŀĭŐľƟĚŐĸŃ

ĕŀĚĸņœĵ,ȮľĬƟŅȮ0.,ȮŒĬ: ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĶńŘĚĪňŗȮ/9 (ĮĶŃĝŋĴ
ŀŀĬœĸĬƢ',Ȯ29-30 ĽŇĚľŅėĴȮ2565, 

8,ȮĺĶŇĬĪĶȮĴĦňĺĶĶĦȮħŅĴĶȮĭńĦĤŋĶńĨĬƢȮŐĸŃĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀ,Ȯ2564. įĸěŅĔėĺŅĴœĴƞĨƞŀŏĬŊŗŀĚĕŀĚľƞĺĚőĞƞėĺŅĴŏĵŖĬ
ĨƞŀėŋĦĳŅıĳŅĵľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįńĔĽĸńħėŀĽ. ĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ30&0'&ıŇŏĻļ': 
107-110. 

9,ȮĔńĸĵŅȮĭŋĠĽĚƞŅȮħŅĴĶȮĭńĦĤŋĶńĨĬƢȮĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀȮŐĸŃŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚ,Ȯ2564. įĸĕŀĚėĺŅĴĶƟŀĬŐĭĭ
ĲĸŌŀŇħœħĞƢŏĭħĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶĨƞŀħƟĺĚĚĺĚĕƟŅĺőıħȮĴŀħŐĮƚĚȮŐĸŃėŋĦĳŅıĔŅĶĽňĕŀĚĕƟŅĺıńĬīŋƢ
ĕŅĺħŀĔĴŃĸŇȮ105. ľĬƟŅȮ10,ȮŒĬ: ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ
18 (ĮĶŃĝŋĴŀŀĬœĸĬƢ'. 8-9 ĴŇĩŋĬŅĵĬȮ2564, 

10,ȮĦńģĺŋĥŇȮŏĬňĵĴĽŀĬȮĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀȮŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚȮŏĔĺĸŇĬȮėŋĦŅĻńĔħŅĔŋĸȮĮŅĶŇĝŅĨŇȮŏĪňĵĬěŋĴıĸȮŐĸŃ
ıěĴŅĬȮıĶľĴĚŅĴ,Ȯ2564. ĔŅĶĻŉĔļŅĔŅĶŒĝƟěĴŌĔŀŇŏĸėĪĶŀĬŇĔĽƢŏıŊŗŀĔŅĶĨĶĺěĽŀĭĔŅĶŏĔŇħĔĸŇŗĬľŊĬ
ĕƟŅĺĔĸƟŀĚĶŃľĺƞŅĚĔŅĶŏĔŖĭĶńĔļŅ. ľĬƟŅȮ42,ȮŒĬ: ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ
ŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ18 (ĮĶŃĝŋĴŀŀĬœĸĬƢ'. 8-9 ĴŇĩŋĬŅĵĬȮ2564, 

11,ȮĺĶĺŇĴĸȮĺńĚĻıƞŅľƢȮĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļȮĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀȮŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚȮŐĸŃȮĦńĢĺńĥĦƢȮľĴŊŗĬĴŅĦň,Ȯ
2564. įĸĕŀĚėĺŅĴĶƟŀĬěŅĔėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋĪňŗĴňĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚŐŀĬőĪœĞĵŅĬŇĬŒĬ
ĕƟŅĺŏĮĸŊŀĔıńĬīƢĔŗņĕƟŅĺȮĴĝ,Ȯ107. ľĬƟŅȮ40,ȮŒĬ: ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ
ŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ18 (ĮĶŃĝŋĴŀŀĬœĸĬƢ'. 8-9 ĴŇĩŋĬŅĵĬȮ2564, 

12,ȮĮĔĶĦƢȮĽŋĺĶĶĦőĽĳĦ ĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀ ŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚȮŐĸŃīĬŃĝńĵȮıńĬīƢŏĔļĴĽŋĕ. 2562. ėĺŅĴ
ŏĮƦĬœĮœħƟŒĬĔŅĶĨĶĺħĺńħőĮĶĨňĬĶĺĴŒĬĩńŗĺŏľĸŊŀĚőħĵŒĝƟŏĪėĬŇėĔŅĶŏĶŊŀĚŐĽĚ, ľĬƟŅȮ52-57,ȮŒĬ: ĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĽĴŅėĴĺŇĻĺĔĶĶĴŏĔļĨĶŐľƞĚĮĶŃŏĪĻœĪĵȮĶŃħńĭĝŅĨŇȮėĶńŘĚĪňŗȮ20. 14-15 ĴňĬŅėĴȮ
2562,őĶĚŐĶĴŁŅĶƢħȮĶŖŀėȮıńĪĵŅ*ȮĝĸĭŋĶň,Ȯ 

 
 
 



 

64 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

2,ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚ  (H-Index 9) 
1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Stored product insects 
/,0' Insect pests of fruit crops 
1.3) Urban entomology 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Van Doan, H., C. Lumsangkul, S. H. Hoseinifar, S. Jaturasitha, H. Quang Tran , Y. 

Chanbang, E. Ringø and V. Stejskal. 2022. Influences of spent coffee grounds 
on skin mucosal and serum immunities, disease resistance, and growth rate of 
Nile tilapia (Oreochromis niloticus) reared under biofloc system. Fish and 
Shellfish Immunology 120: 67-74. 

2. Neamsorn, N., V. Changrue, Y. Chanbang, K. Kunasakdakul, P. Theanjumpol and P. Kantakaew. 
2020. Electronic nose system for rancidity and insect monitoring of brown rice. 
E3S Web of Conferences 187: 04015.  DOI: 10.1051/e3sconf/202018704015 

3. Wuttiwong, K., A. Ngampongsai and Y. Chanbang. 2019. Toxicity property of clove oil 
(Syzygium aromaticum L.) and rice grain protection against Rhyzopertha dominica 
(Fabricius) and Sitophilus zeamais Motschulsky. International Journal of 
Agricultural Technology 15(1): 171-182.  

ĶŃħńĭĝŅĨŇ 
4,ȮĔńĸĵŅȮĭŋĠĽĚƞŅȮħŅĴĶȮĭńĦĤŋĶńĨĬƢȮĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀȮŐĸŃŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚ,Ȯ2564. įĸĕŀĚėĺŅĴĶƟŀĬŐĭĭ

ĲĸŌŀŇħœħĞƢŏĭħĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶĨƞŀħƟĺĚĚĺĚĕƟŅĺőıħȮĴŀħŐĮƚĚȮŐĸŃėŋĦĳŅıĔŅĶĽňĕŀĚĕƟŅĺıńĬīŋƢ
ĕŅĺħŀĔĴŃĸŇȮ105. ľĬƟŅȮ10,ȮŒĬ: ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ
18 (ĮĶŃĝŋĴŀŀĬœĸĬƢ'. 8-9 ĴŇĩŋĬŅĵĬȮ2564, 

5,ȮĔķĨıěĬƢȮĬńĬĨŃĔŌĸȮĦńĢģĺńĥĦƢȮľĴŊŗĬĴŅĦňȮŐĸŃŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚ,Ȯ0342,ȮĔŅĶŒĝƟėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋŒĬ
ĔŅĶėĺĭėŋĴŏľŅľĬńĚĽŊŀȮ&Liposcelis entomophila) ŒĬŏĴĸŖħĕƟŅĺľŀĴĴŃĸŇ,ȮĺŅĶĽŅĶŐĔƞĬŏĔļĨĶȮ
27&/': 119-129. 

6,ȮıĝĶħĬńĵȮŒěėņȮĺĶĺŇĴĸȮĺńĚĻıƞŅľƢȮĽŇĶŇĠŅȮėńĴĳŇőĶȮĔĶĺńĥĬƢȮŀĶĶĩőĽĳŅȮŐĸŃŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚ,Ȯ0342,Ȯ
ĔŅĶŒĝƟħŇĬŏĭŅěŅĔĮĶŃŏĪĻœĪĵŏıŊŗŀėĺĭėŋĴħƟĺĚĚĺĚĕƟŅĺőıħŐĸŃĴŀħŐĮƚĚŒĬŏĴĸŖħĕƟŅĺ,ȮĺŅĶĽŅĶ
ĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ30&0'&ıŇŏĻļ': 16-19. 

https://pubmed.ncbi.nlm.nih.gov/?term=Van+Doan+H&cauthor_id=34774734
https://pubmed.ncbi.nlm.nih.gov/?term=Lumsangkul+C&cauthor_id=34774734
https://pubmed.ncbi.nlm.nih.gov/?term=Hoseinifar+SH&cauthor_id=34774734
https://pubmed.ncbi.nlm.nih.gov/?term=Jaturasitha+S&cauthor_id=34774734
https://pubmed.ncbi.nlm.nih.gov/?term=Tran+HQ&cauthor_id=34774734
https://pubmed.ncbi.nlm.nih.gov/?term=Chanbang+Y&cauthor_id=34774734
https://pubmed.ncbi.nlm.nih.gov/?term=Chanbang+Y&cauthor_id=34774734
https://pubmed.ncbi.nlm.nih.gov/?term=Ring%C3%B8+E&cauthor_id=34774734
https://pubmed.ncbi.nlm.nih.gov/?term=Stejskal+V&cauthor_id=34774734
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7,ȮĦńĢģĺńĥĦƢȮľĴŊŗĬĴŅĦňȮŀĶŀŋĴŅȮŏĶŊŀĚĺĚļƢȮŀńĚĽĬŅȮŀńėĶıŇĻŅĸȮŐĸŃŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚ,Ȯ0342,ȮŀŇĪīŇıĸĕŀĚ
ėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚėŋĦĳŅıľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŏĴĸŖħĔŅŐĲŀŃĶŅĭŇĔŅ,ȮĺŅĶĽŅĶ
ĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ30&0'&ıŇŏĻļ': 47-50. 

8,ȮĝőĸĪĶȮľĸŇĴŏěĶŇĠȮĺŇĳŅȮľŀĴľĺĬȮĺňĶŏĪıȮıĚļƢĮĶŃŏĽĶŇģȮŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚȮěŇĶŅıĶȮĔŋĸĽŅĶŇĬȮŐĸŃėĦŇĨȮ
ŏĔŇħĽŋĕ,Ȯ0342,ȮıĸĺńĨĮĶŃĝŅĔĶĕŀĚŐĴĸĚľĸƞŅȮScotinophara coarctata (Fabricius) ŐĸŃĔŅĶ
ėĺĭėŋĴħƟĺĵĽŅĶęƞŅŐĴĸĚ,ȮĺŅĶĽŅĶŏĔļĨĶȮ15&0': 217-226. 

9,ȮŀĶŀĬĚėƢȮıŉŗĚŏĕňĵĺȮĺňĶŏĪıȮıĚļƢĮĶŃŏĽĶŇģȮěŇĶŅıĶȮĔŋĸĽŅĶŇĬȮŐĸŃŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚ,Ȯ0342,ȮĝĬŇħŐĸŃĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĮĶŃĝŅĔĶĕŀĚŐĴĸĚĺńĬĪŀĚĽĔŋĸȮBactrocera ĪňŗĪņĸŅĵįĸıĶŇĔĭŅĚıńĬīŋƢŒĬěńĚľĺńħ
ıŇļĦŋőĸĔ,ȮĺŅĶĽŅĶŏĔļĨĶȮ15&/': 65-74. 

10,ȮĶŋƞĚĬĳŅȮĺĚļƢĽĔŋĸȮĺŇĳŅȮľŀĴľĺĸȮĺňĶŏĪıȮıĚļƢĮĶŃŏĽĶŇģȮŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚȮěŇĶŅıĶȮĔŋĸĽŅĶŇĬȮŐĸŃėĦŇĨȮ
ŏĔŇħĽŋĕ,Ȯ0342,ȮĔŅĶĨŀĭĽĬŀĚĕŀĚıńĬīŋƢĕƟŅĺĨƞŀĔŅĶŏĕƟŅĪņĸŅĵĕŀĚľĬŀĬľƞŀŒĭĕƟŅĺ,ȮĺŅĶĽŅĶŏĔļĨĶȮ
15&0': 0.5-0/4. 

11,ȮĻĻŇĮĶŃĳŅȮıŋĥĔņıĶƟŅȮĺŇĳŅȮľŀĴľĺĸȮĺňĶŏĪıȮıĚļƢĮĶŃŏĽĶŇģȮŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚȮŐĸŃěŇĶŅıĶȮĔŋĸĽŅĶŇĬ,Ȯ
0341,ȮįĸĕŀĚĺŇīňĔŅĶĮĸŌĔĕƟŅĺĨƞŀĮĶŃĝŅĔĶŏıĸňŘĵĔĶŃőħħŐĸŃŏıĸňŘĵěńĔěńŗĬŒĬĬŅĕƟŅĺĝĸĮĶŃĪŅĬŒĬ
ŏĕĨĳŅėŏľĬŊŀĨŀĬĸƞŅĚ,ȮĺŅĶĽŅĶŏĔļĨĶȮ14&1': 111-121, 

12,ȮĽŋĕĬŇĝĝŅȮĶńĔŐěƟĚȮĺŇĳŅȮľŀĴľĺĸȮĺňĶŏĪıȮıĚļƢĮĶŃŏĽĶŇģȮĮŅĦŇĽĶŅȮŏĪıĔŋĻĸȮŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚȮŐĸŃěŇ
ĶŅıĶȮĔŋĸĽŅĶŇĬ,Ȯ0341,ȮĔŅĶıńĥĬŅĨņĶńĭĝňĺĳńĦĤƢľńĺŏĝŊŘŀȮMetarhizium anisopliae (ĴĬȮ.26'Ȯ
ėĺĭėŋĴŏıĸňŘĵĔĶŃőħħĽňĬŘņĨŅĸ,ȮĺŅĶĽŅĶŏĔļĨĶȮ14&1': 175-2.6, 

 
3,ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ħĶ,ĽĚĺĬĻńĔħŇśȮīĬŅıĶıŌĬıĚļƢ  (H-Index 5) 

1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Crop production 
/,0' Seed technology 
1.3) Cereal chemistry 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1.  Sawangrat, C., Y. Phimolsiripol, K. Leksakul, S. Thanapornpoonpong, P. Sojithamporn, M. 

Lavilla, J.M. Castagnini, F.J. Barba and D. Boonyawan. 2022. Application of pinhole 
plasma jet activated water against Escherichia coli, Colletotrichum 
gloeosporioides, and Decontamination of pesticide residues on chili (Capsicum 
annuum L.). Foods 11(18): 2859. DOI:10.3390/foods11182859 
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2. Chitsuthipakorn, K. and S. Thanapornpoonpong. 2022. Effect of large-scale paddy rice 
drying process using hot air combined with radio frequency heating on milling and 
cooking qualities of milled rice. Foods 11(4): 519. DOI: 10.3390/foods11040519 

3. Chitsuthipakorn, K. and S. Thanapornpoonpong. 2021. Quality of milled rice from large-
scale dried paddy rice by hot air combined with radio frequency heating. 
Processes 9(12): 2277. DOI: 10.3390/pr9122277 

4. Hauner, M., K. Eichhorn, S. Vearasilp, S. Thanapornpoonpong and V. Changrue. 2020. Use 
and applications of solar heat in the malting and brewing industry. A review: 
BrewingScience 73: 6-17. 

5. Hauner, M., K. Eichhorn, S. Vearasilp, S. Thanapornpoonpong and V. Changrue. 2019. 
Model calculation of a solar assisted system for a malt kiln. BrewingScience 72: 
18-30. 

ĶŃħńĭĝŅĨŇ 
6. ŏıŖĠĬĳŅȮŀĬŋĶńĔļƢȮŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢȮŐĸŃĽĚĺĬĻńĔħŇśȮīĬŅıĶıŌĬıĚļƢ,Ȯ0345,ȮįĸĕŀĚĶŃĵŃŏĺĸŅĔŅĶŏĔŖĭĶńĔļŅ

ŐĸŃĝĬŇħĳŅĝĬŃĭĶĶěŋĨƞŀėŋĦĳŅıŏĴĸŖħıńĬīŋƢĕƟŅĺőıħĽŅĵıńĬīŋƢŐĪƟĳŅĵŒĨƟőĶĚŏĔŖĭŐĭĭŏĮƕħ. ĺŅĶĽŅĶ
ŐĔƞĬŏĔļĨĶȮ3.&1': 738-748. 

7. ĻŇĶŅıĶ ŏĝŊŘŀŀƟĺĬȮĶńĝĶńĚĽňȮĶńĝĬŇıĬīƢȮŐĸŃĽĚĺĬĻńĔħŇśȮīĬŅıĶıŌĬıĚļƢ,Ȯ0342,ȮįĸĕŀĚŀŋĦľĳŌĴŇŒĬĔŅĶŒľƟėĺŅĴ
ĶƟŀĬħƟĺĵėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋĨƞŀėŋĦĳŅıŏĴĸŖħıńĬīŋƢĕƟŅĺŒĬĶŃľĺƞŅĚĔŅĶŏĔŖĭĶńĔļŅ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢ
ŏĔļĨĶȮ30&0'&ıŇŏĻļ': 20-23. 

8. ĽĚĺĬĻńĔħŇśȮīĬŅıĶıŌĬıĚļƢ,Ȯ0340,ȮĔŅĶĮĶŃĵŋĔĨƢŏĪėőĬőĸĵňıĸŅĽĴŅŏıŊŗŀĔņěńħŏĝŊŘŀőĶėŐĸŃĵĔĶŃħńĭėĺŅĴ
ĚŀĔĕŀĚŏĴĸŖħıńĬīŋƢ,ȮľĬƟŅȮ/-2,ȮŒĬ: ĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶŏĴĸŖħıńĬīŋƢıŊĝŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ16. 18-
21 ĴŇĩŋĬŅĵĬȮ0340,ȮĽĴŅėĴŏĴĸŖħıńĬīŋƢŐľƞĚĮĶŃŏĪĻœĪĵ*ȮĔĶŋĚŏĪıł, 

9. ĽĚĺĬĻńĔħŇśȮīĬŅıĶıŌĬıĚļƢȮĝĺĸŇĨȮŀŇĬĪĶıĚļƢȮĶńĝĶńĚĽňȮĶńĝĬŇıĬīƢȮŐĸŃĻĶňĽĔŋĸȮĪņħň,Ȯ0340,ȮįĸĕŀĚĔŅĶŒľƟ
ėĺŅĴĶƟŀĬħƟĺĵėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋĪňŗĴňĨƞŀėŋĦĳŅıĕŀĚŏĴĸŖħıńĬīŋƢĕƟŅĺŏľĬňĵĺıńĬīŋƢĽńĬĮƙŅĨŀĚȮ/ȮĶŃľĺƞŅĚ
ĔŅĶŏĔŖĭĶńĔļŅ,ȮľĬƟŅȮ/2.-/25,ȮŒĬ: ĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶŏĴĸŖħıńĬīŋƢıŊĝŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ16. 18-
21 ĴŇĩŋĬŅĵĬȮ0340,ȮĽĴŅėĴŏĴĸŖħıńĬīŋƢŐľƞĚĮĶŃŏĪĻœĪĵ*ȮĔĶŋĚŏĪıł, 
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4,ȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢ  (H-Index 3) 
1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Postharvest technology 
/,0' Agronomy 
1.3) Seed science and technology 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1.ȮKhantarate, S., P. Theanjumpol, N. Krittigamas and S. Suriyong. 2021.  Effect of heat 

treatment on starch granule structure and nutrient content of germinated purple 
rice.  Food Science and Technology (Online): 1-7. 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ 
2,ȮŏıŖĠĬĳŅȮŀĬŋĶńĔļƢȮŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢȮŐĸŃĽĚĺĬĻńĔħŇśȮīĬŅıĶıŌĬıĚļƢ,Ȯ0345,ȮįĸĕŀĚĶŃĵŃŏĺĸŅĔŅĶŏĔŖĭĶńĔļŅ

ŐĸŃĝĬŇħĳŅĝĬŃĭĶĶěŋĨƞŀėŋĦĳŅıŏĴĸŖħıńĬīŋƢĕƟŅĺőıħĽŅĵıńĬīŋƢŐĪƟĳŅĵŒĨƟőĶĚŏĔŖĭŐĭĭŏĮƕħ. ĺŅĶĽŅĶ
ŐĔƞĬŏĔļĨĶȮ3.&1': 738-748. 

3,ȮĽŋīňĶŅȮĺĚėƢœĝĵȮĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļȮŐĸŃŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢ,Ȯ0343,ȮįĸĕŀĚĔŅĶıƞĬŐėĸŏĞňĵĴĪŅĚŒĭĨƞŀįĸįĸŇĨȮ
ĕƟŅĺőıħĸŌĔįĽĴŐĸŃėŋĦĳŅıŏĴĸŖħıńĬīŋƢĳŅĵľĸńĚŏĔŖĭĶńĔļŅ,ȮĺŅĶĽŅĶŐĔƞĬŏĔļĨĶ,Ȯ3.&4'8Ȯ/551-
/562, 

4,ȮĔŇŗĚĔŅĠěĬƢȮĝńĵĔŅĶȮĳŅĦŋıńĬīƢȮĮĶŃĳŅĨŇĔŋĸȮĽŋĶıĸȮŏĻĶļģĭŋĨĶȮŐĸŃŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢ,Ȯ0342,ȮėĺŅĴėŇħŏľŖĬĨƞŀ
ĔŅĶĮĢŇĭńĨŇĨŅĴĴŅĨĶģŅĬĕƟŅĺŀŇĬĪĶňĵƢĕŀĚŏĔļĨĔĶŀņŏĳŀŏĝňĵĚħŅĺȮěńĚľĺńħŏĝňĵĚŒľĴƞ,ȮľĬƟŅȮA451-
A460. ŒĬ: ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĶŅĝĴĚėĸĽŋĶŇĬĪĶƢȮėĶńŘĚĪňŗȮ/0ȮŴĺŇěńĵŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀ
ıńĥĬŅŏĻĶļģĔŇěĺŇĩňŒľĴƞŵȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸŀňĽŅĶȮĺŇĪĵŅŏĕĨĽŋĶŇĬĪĶƢ*ȮĽŋĶŇĬĪĶƢ, 
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different initial drying techniques. Industrial Crops and Products 133: 284-291. 

87. Sriwichai, T., T. Junmahasathien, P. Sookwong, N. Potapohn and S.R. Sommano. 2019. 

Evaluation of the optimum harvesting maturity of makhwaen fruit for the 

perfumery industry. Agriculture (Switzerland) 9. 

88. Sommano, S.R., U. Chanasut and W. Kumpoun. 2019. Enzymatic browning and its 

amelioration in fresh-cut tropical fruits, Fresh-Cut Fruits and Vegetables: 

Technologies and Mechanisms for Safety Control 51-76. 

89. Ounamornas, P., P. Page and S.R. Sommano. 2019. Aromatic profile changes of Thai 

mangoes during heat processing, Acta Horticulturae 181-186. 
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90. Janpen, C., N. Kanthawang, S.R. Sommano and C. Prom-u-thai. 2019. Visualisation of 

reactive oxygen species during stress of spearmint (Mentha spicata L.). Medicinal 

Plants 11: 110-115. 

91. Janpen, C., N. Kanthawang, C. Inkham, F.Y. Tsan and S.R. Sommano. 2019. Physiological 

responses of hydroponically-grown Japanese mint under nutrient deficiency. 

PeerJ DOI: 10.7717/peerj.7751 

ľĬńĚĽŊŀĭŅĚĭĪȮ&Book Chapter) 
92. Sommano, S.R. and T. Tangpao. 2021. 4 - Aromatic profile of rhizomes from the ginger 

family used in food. In Aromatic Herbs in Food. Charis M. Galanakis. Ed. Academic 
Press: 123-165 

93. Sommano, S.R., U. Chanasut and W. Kumpoun, 2020. 3 - Enzymatic browning and its 
amelioration in fresh-cut tropical fruits. In Fresh-Cut Fruits and Vegetables, 
Siddiqui, M. W., Ed. Academic Press: 51-76. 

94. Ingkachotivanich, P., P.A. Page and S.R. Sommano. 0./7,ȮŴL_rsp_jȮq_nmlglq8ȮȮ_jrcpl_rgtcȮ
mosquito controlling agents in "Mosquitos: Species, Distribution and Disease" 
NOVA Science Publishers, New York (USA). 

 
9. ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ŀŋļŅĺħňȮĝĬĽŋĨ  (H-Index 7) 

1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Plant physiology cut ů flower physiology 
/,0' Flower senescence Cut 
1.3) Flower Postharvest 
1.4) Technology postharvest of tropical flowers 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
/,ȮChi, N.T.L., T. Mathimani, M. Sekar, S. Shanmugam, N.T. Ha, T.C. Nhung, S.A. Alharbi, A. 

Chinnathambi, B. Kathirvel, U. Chanasut and K. Whangchai. 2022. Small scale 
photobioreactor, outdoor open pond cultivation of Chlorella sp. and harvesting 
at log and stationary growth phase towards lipids and methyl ester production. 
Fuel 319: 123813. 
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2. Pattanapo, W., K. Whangchai, J. Uthaibutra, T. Pankasemsuk and U. Chanasut. 2020. Effect 
of electrolyzed reducing water with various concentration on carbendazim 
fungicide removal in cherry tomato. International Journal of GEOMATE 18(68): 54-59.  

3. Sommano, S.R., U. Chanasut and W. Kumpoun. 2019. Enzymatic browning and its 
amelioration in fresh-cut tropical fruits, Fresh-Cut Fruits and Vegetables: 
Technologies and Mechanisms for Safety Control 51-76.  

4. Pattanapo, W. and U. Chanasut. 2019. Effect of harvesting on jelly seed symptom of 
plango (Bouae burmanica) cv. Thunl Klao Fruits. International Journal of 
GEOMATE 17(16): 104-108. 

5. Kuljaroensub, V., K. Whangchai and U. Chanasut. 2019. Effects of electrolyzed water with 
different temperatures on microbial control and quality of fresh-cut banana 
leaves during storage.  International Journal of GEOMATE 16(56): 147-152. 

6. Chanasut, U. and P. Wattanakeeboot. 2019. Effect of Harvesting stages on jelly seed 
symptom of Plango (Bouae burmanica) cv. Thunl Klao fruits. International 
Journal of GEOMATE 17:104-108. 

 
/.,ȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĻŇĸŅȮĔŇĨĨŇĺńĝĬŃ  (H-Index 13) 

1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵŒĝƟĶŃĭĭĮƤĠĠŅĮĶŃħŇļģƢȮ&artificial intelligent' 
/,0'ȮŏėĴňĺŇŏėĶŅŃľƢ, ŀĬŇĬĪĶňĵƢŏėĴňȮŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ 
1.3) ĔŅĶėņĬĺĦŏĝŇĚėŀĴıŇĺŏĨŀĶƢħƟĺĵŏĪėĬŇėŏėőĴŏĴĪĶŇĔĞƢȮ(chemometrics) 

2) ĚŅĬĺŇěńĵ 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Hemrattrakun P,, D, Boonyakiat, K,Nakano, S,Ohashi, P, Maniwara, S. Kittiwachana, P, 

Theanjumpol. 2022. Qualitative characterization of astringent and de-astringed 
intact űXichuŲȮpersimmon fruit using VIS-SWNIR and chemometrics,ȮChiang Mai 
Journal of Science 49&2': 409-419, 

2. Kanchanomai C,, K, Nakano, S. Kittiwachana, C,Krongchai, S,Ohashi, P,Maniwara P, 
Theanjumpol and D, Naphrom. 2022. Seedlessness detection in űWhite MalagaŲȮ
table grapes using near-infrared spectroscopy,ȮInternational Food Research 
Journal 29&4': 806-813, 
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3. Panpa W,, A, Pattarapisitporn, P, Jaichakan, P, Kammeekum, N, Utama-ang, T, Laokuldilok, 
S, Phongthai, S. Kittiwachana N,S. eiji, M, Nakphaichit and W, Klangpetch. 2022. 
Conversion of sacha inchi &Plukenetia volubilis L,'Ȯresidues into potential prebiotic 
oligosaccharides,ȮBiomass Conversion and Biorefinery  

4. Phuangsaijai N,, P,Theanjumpol and S. Kittiwachana. 2022. Performance Optimization of a 
Developed Near-Infrared Spectrometer Using Calibration Transfer with a Variety of 
Transfer Samples for Geographical Origin Identification of Coffee Beans,ȮMolecules 
27&23): 60.6 

5. Tangpao T,, N, Phuangsaujai, S. Kittiwachana, D,ȮR, George, P, Krutmuang, B, Chuttong, S,R, 
Sommano. 2022. Evaluation of markers associated with physiological and 
biochemical traits during storage of űNam Dok Mai Si ThongŲȮmango fruits,Ȯ
Agriculture &Switzerland' 12&9': /2.5 

6. Thanavanich C,, N, Phuangsaijai, C, Thiraphatchotiphum, P,ȮTheanjumpol and S. 
Kittiwachana. 2022. Instant quantification of sugars in milk tablets using near-
infrared spectroscopy and chemometric tools,ȮScientific Reports 12&1':/66.0 

7. Kaewpangchan P., N. Phuangsaijai, P. Seehanam, P. Theanjumpol, P. Maniwara, S. 
Kittiwachana. 2021. Screening of coffee impurity using a homemade nir sensor 
system. Chiang Mai Journal of Science 48(2):5 292-300.   

8. Phuangsaijai N., J. Jakmunee and S. Kittiwachana. 2021. Investigation into the predictive 
performance of colorimetric sensor strips using RGB, CMYK, HSV, and CIELAB 
coupled with various data preprocessing methods: a case study on an analysis of 
water quality parameters. Journal of Analytical Science and Technology 12(1): 19 

9. Phuangsaijai N., P. Theanjumpol, N. Muenmanee and S. Kittiwachana. 2021. Fabrication of 
a low-cost nir spectrometer for detection of agricultural product quality. Chiang 
Mai Journal of Science 48(2): 332-340.   

10. Tandee K., S. Kittiwachana and S. Mahatheeranont. 2021. Antioxidant activities and 
volatile compounds in longan (Dimocarpus longan Lour.) wine produced by 
incorporating longan seeds. Food Chemistry 348: 128921  

11. Wisetkomolmat J., A. Inta, C. Krongchai, S. Kittiwachana, K., Jantanasakulwong P. 
Rachtanapun and S.R. Sommano. 2021. Ethnochemometric of plants traditionally 
utilised as local detergents in the forest dependent culture. Saudi Journal of 
Biological Sciences 28(5): 2858-2866.   
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12. Wongkaew M., S. Kittiwachana. N. Phuangsaijai, B. Tinpovong, C. Tiyayon, T. Pusadee, B. 
Chuttong, K. Sringarm, F.M. Bhat, S.R. Sommano and R. Cheewangkoon 2021. 
Fruit characteristics, peel nutritional compositions, and their relationships with 
mango peel pectin quality. Plants 10(6): 1148. 

13. Wongsaipun S., P. Theanjumpol and S. Kittiwachana. 2021. Development of a Universal 
Calibration Model for Quantification of Adulteration in Thai Jasmine Rice Using 
Near-infrared Spectroscopy. Food Analytical Methods 14(5): 997-1010.   

14. Wongsaipun S., P. Theanjumpol, N. Muenmanee, D. Boonyakiat, S. Funsueb and S. 
Kittiwachana. 2021. Application of artificial neural network for tracing the 
geographical origins of coffee bean in northern areas of Thailand using near 
infrared spectroscopy. Chiang Mai Journal of Science 48(1): 163-175.   

15. Yuenyong J., P. Pokkanta, N. Phuangsaijai, S. Kittiwachana, S. Mahatheeranont and P. 
Sookwong. 2021. GC-MS and HPLC-DAD analysis of fatty acid profile and 
functional phytochemicals in fifty cold-pressed plant oils in Thailand. Heliyon 
7(2): e06304.  

16. Krongchai C., J. Jakmunee and S. Kittiwachana. 2020. Development of Colorimetric 
Sensor Array for Instant Determination of Sodium Metabisulfite in Dried Longan, 
Food Analytical Methods 13: 1717-1725,ȮȮ 

17.Chumha, N., S. Funsueb, S. Kittiwachana, P. Rattanapattanakul and P. Lerttrakarnnon. 
2020. An artificial neural network model for assessing frailty-associated factors in 
the Thai population 2020 International Journal of Environmental Research and 
Public Health 17(18)6808: 1-12,ȮȮ 

18. Srithongkul C., C. Krongchai, C. Santasup and S. Kittiwachana. 2020. An investigation of 
the effect of operational conditions on a sequential extraction procedure for 
arsenic in soil in Thailand. Chemosphere 242: 125230,Ȯ 

19. Thangsunan P., S. Wongsaipun, S., Kittiwachana and N. Suree. 2020. Effective prediction 
model and determination of binding residues influential for inhibitors targeting 
HIV-1 integrase-LEDGF/p75 interface by employing solvent accessible surface area 
energy as key determinant, Journal of Biomolecular Structure and Dynamics 38: 
460-473,ȮȮ 
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20. Lapanantnoppakhun S., U. Tengjaroensakul, P. Mungkornasawakul, C. Puangpila S. 
Kittiwachana, J. Saengtempiam and S.K. Hartwell. 2020. Green Analytical 
Chemistry Experiment: Quantitative Analysis of Iron in Supplement Tablets with 
Vis spectrophotometry Using Tea Extract as a Chromogenic Agent, Journal of 
Chemical Education 97: 207-214,ȮȮ 

21. Krongchai C., S. Wongsaipun, S., Funsueb, P. Theanjumpol, J. Jakmunee and S. 
Kittiwachana. 2020. Comparison between linear and non-linear variable selection 
methods with applications to spectroscopic (UV-Vis/NIR) data, Chiang Mai Journal 
of Science 47: 160-174,ȮȮ 

22. Srithongkul C., S. Wongsaipun, C. Krongchai C. Santasup, S. Kittiwachana. 2019. 
Investigation of mobility and bioavailability of arsenic in agricultural soil after 
treatment by various soil amendments using sequential extraction procedure and 
multivariate analysis. Catena 181: 104084,ȮȮ 

23.  Theanjumpol P., K. Wongzeewasakun, N. Muenmanee, S., Wongsaipun, C., Krongchai V. 
Changrue, D. Boonyakiat and S. Kittiwachana. 2019. Non-destructive identification 
_lbȮcqrgk_rgmlȮmdȮep_lsj_rgmlȮglȮ%q_gȮLskȮNsleŲȮr_lecpglcȮdpsgrȮsqgleȮlc_pȮgldp_pcbȮ
spectroscopy and chemometrics, Postharvest Biology and Technology 153: 13-20, 

24. Chachvalvutikul A., J. Jakmunee, S. Thongtem S. Kittiwachana and S. Kaowphong. 2019. 
Novel FeVO4/Bi7O9I3 nanocomposite with enhanced photocatalytic dye 
degradation and photoelectrochemical properties, Applied Surface Science 475: 
175-184,ȮȮ 

25. Phetsang S., J. Panyakaew, S. Wangkarn, N. Chandet, A. Inta S. Kittiwachana, S.G. Pyne 
and P. Mungkornasawakul. 2019. Chemical diversity and anti-acne inducing 
bacterial potentials of essential oils from selected Elsholtzia species, Natural 
Product Research 33: 553-556,ȮȮ 

ľĬńĚĽŊŀ-ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ 
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//,ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ħŅĴĶȮĭńĦĤŋĶńĨĬƢ  (H-Index 2) 
1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Fluid Dinamic 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Wanakamol, W., P. Kongwong, C. Chuamuangphan, D. Bundhurat, D. Boonyakiat and P. 

Poonlarp. 2022. The hurdle approach using commercial vacuum precooling in 
combination with modified atmosphere packaging (MAP) as an alternative to the 
use of chemical preservatives to prevent enzymatic browning: Commercial 
Application. Horticulturae 8(8): 745. 

ĶŃħńĭĝŅĨŇ 
2,ȮĺĶŇĬĪĶȮĴĦňĺĶĶĦȮħŅĴĶȮĭńĦĤŋĶńĨĬƢȮŐĸŃĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀ,Ȯ2564. įĸěŅĔėĺŅĴœĴƞĨƞŀŏĬŊŗŀĚĕŀĚľƞĺĚőĞƞėĺŅĴŏĵŖĬ

ĨƞŀėŋĦĳŅıĳŅĵľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįńĔĽĸńħėŀĽ. ĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ30&0': 107-110. 
3,ȮĔńĸĵŅȮĭŋĠĽĚƞŅȮħŅĴĶȮĭńĦĤŋĶńĨĬƢȮĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀȮŐĸŃŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚ,Ȯ2564. įĸĕŀĚėĺŅĴĶƟŀĬŐĭĭ

ĲĸŌŀŇħœħĞƢŏĭħĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶĨƞŀħƟĺĚĚĺĚĕƟŅĺőıħȮĴŀħŐĮƚĚȮŐĸŃėŋĦĳŅıĔŅĶĽňĕŀĚĕƟŅĺıńĬīŋƢ
ĕŅĺħŀĔĴŃĸŇȮ105. ľĬƟŅȮ10,ȮŒĬ: ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ18 
(ĮĶŃĝŋĴŀŀĬœĸĬƢ'. 8-9 ĴŇĩŋĬŅĵĬȮ2564, 

 
/0,ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĦńģĺŋĥŇȮŏĬňĵĴĽŀĬ  (H-Index 2) 

1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' ĺŇĻĺĔĶĶĴľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ 
/,0' ĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚŏėĶŊŗŀĚěńĔĶŐĮĶĶŌĮįĸŇĨįĸŏĔļĨĶŐĸŃŀŅľŅĶ 
/,1'ȮĔŅĶĺŅĚįńĚŐĸŃĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŒĬĔŅĶŐĮĶĶŌĮįĸŇĨįĸŏĔļĨĶŐĸŃŀŅľŅĶ 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1,ȮNeamsorn, N., V. Changrue, Y. Chanbang, K. Kunasakdakul, P. Theanjumpol and P. 

Kantakaew. 2020. Electronic nose system for rancidity and insect monitoring of 
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4. ĦńģĺŋĥŇȮŏĬňĵĴĽŀĬȮĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀȮŐĸŃıěĴŅĬȮıĶľĴĚŅĴ,Ȯ0340,ȮěĴŌĔŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽņľĶńĭěņŐĬĔĔĸŇŗĬľŊĬ

ŒĬĕƟŅĺĔĸƟŀĚĔıńĬīŋƢĕŅĺħŀĔĴŃĸŇȮ/.3,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ1&ıŇŏĻļ': 356-359. 

ĔŅĶĬņŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ 

ĶŃħńĭĬŅĬŅĝŅĨŇ 
5, Promngam, P. and N. Neamsorn. 2022. Feasibility of the application of electronic nose 

technology for detection of odor quality in Khao Dawk Mali 105 brown rice during 
storage. pp. 37. In: The 8th International Conference on Food Engineering Network 
of Thailand. 4 April 2022. Maejo University. Thailand. 

ĶŃħńĭĝŅĨŇ 
6,ȮĦńģĺŋĥŇȮŏĬňĵĴĽŀĬȮĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀȮŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚȮŏĔĺĸŇĬȮėŋĦŅĻńĔħŅĔŋĸȮĮŅĶŇĝŅĨŇȮŏĪňĵĬěŋĴıĸȮŐĸŃȮ

ıěĴŅĬȮıĶľĴĚŅĴ,Ȯ2564 .ĔŅĶĻŉĔļŅĔŅĶŒĝƟěĴŌĔŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏıŊŗŀĨĶĺěĽŀĭĔŅĶŏĔŇħĔĸŇŗĬľŊĬĕƟŅĺ
ĔĸƟŀĚĶŃľĺƞŅĚĔŅĶŏĔŖĭĶńĔļŅ,ȮľĬƟŅȮ20,ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŐľƞĚĝŅĨŇȮėĶńŘĚ
ĪňŗȮ18. ŀŀĬœĸĬƢ,Ȯ8-9 ĴŇĩŋĬŅĵĬ 2564. 

 

ĽŇĪīŇĭńĨĶ-ŀĬŋĽŇĪīŇĭńĨĶ8 
7. ĶŀĚĻŅĽĨĶŅěŅĶĵƢıńĝĶŇĬĪĶƢȮĶŃĺňĵńĬ, įĻ,ħĶ,ŏĝŅĺƢȮŀŇĬĪĶƢĮĶŃĽŇĪīŇś, įĻ,ħĶ,ĪĺňĝńĵȮĬŇĴŅŐĽĚ, ħĶ,ĶńĨĬŅȮĴƞĺĚ

ĶńĨĬƢ, ĬŅĵĦńģĺŋĥŇȮŏĬňĵĴĽŀĬ, ĬŅĚĽŅĺĽĵŋĴıĶȮĶńĨĬıńĬīƢ,ȮĝŊŗŀįĸŇĨĳńĦĤƢ-ĽŇŗĚĮĶŃħŇļģƢȮ8 ŏėĶŊŗŀĚĽĔńħ
ŐėőĶĪňĬŀĵħƢěŅĔĬŘņĴńĬĮŅĸƢĴħŇĭĶŃħńĭĔŉŗĚȮŀŋĨĽŅľĔĶĶĴ. ŏĸĕĪňŗĽŇĪīŇĭńĨĶȮ8Ȯ15938. ĺńĬĪňŗěħ
ĪŃŏĭňĵĬȮ8Ȯ19 Feb 2563. 

 
 
 
 
 
 
 



 

93 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

/1,ȮĻŅĽĨĶŅěŅĶĵƢȮħĶ,ıĶĝńĵȮĶŅĝĨĬŃıńĬīŋƢ  (H-Index 04) 
1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Packaging technology 
1.2) Polymer chemistry 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Yootoum, A., K. Jantanasakulwong, P. Rachtanapun, C. Moukamnerd, T. Chaiyaso, C. 

Pumas, N. Tanadchangsaeng, M. Watanabe, T. Fukui and C. Insomphun. 2023. 
Characterization of newly isolated thermotolerant bacterium Cupriavidus sp. 
CB15 from composting and its ability to produce polyhydroxyalkanoate from 
glycerol. Microbial Cell Factories 22(1): 68. 

2. Worajittiphon, P., N. Santiwongsathit, S.-L. Bai, D. Daranarong, W. Punyodom, M. Sriyai, K. 
Jantanasakulwong, P. Rachtanapun, S. Ross, P. Tipduangta, Y. Srithep, S. 
Amnuaypanich. 2023. Carboxymethyl cellulose/poly(vinyl alcohol) blended films 
reinforced by buckypapers of carbon nanotubes and 2D material (MoS2): 
Enhancing mechanical strength, toughness, and barrier properties. International 
Journal of Biological Macromolecules 242. 242(Pt1):124726.  
DOI: 10.1016/j.ijbiomac.2023.124726. 

3. Kasi, G., S. Thanakkasaranee, P. Seesuriyachan and P. Rachtanapun. 2023. Oneůpot 
synthesis of gold nanoparticles using Pandanus amaryllifolius leaf extract and 
their antibacterial, antioxidant, anticancer, and ecotoxicity assessment. 
Biocatalysis and Agricultural Biotechnology 50: 102695. 

4. Chailangka, A., N. Leksawasdi, P. Seesuriyachan, W. Ruksiriwanich, S.R. Sommano, K. 
Jantanasakulwong, P. Rachtanapun, J.M. Castagnini, F.J. Barba and Y. 
Phimolsiripol. 2023. Improving vitamin D stability and antioxidant activity in 
imitation mozzarella cheese by conjugated cricket protein with 
fructooligosaccharide. LWT 183: 114898. 

5. Panraksa, P., P. Rachtanapun, P. Thipchai, E. Lesniewska, C.-H. Brachais, F. Debeaufort, O. 
Chambin and P. Jantrawut. 2023. Sustainable 3D printing of oral films with 
tunable characteristics using CMC-based inks from durian rind wastes. European 
Journal of Pharmaceutics and Biopharmaceutics 186: 30-42. 



 

94 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

6. Sawangrat, C., P. Thipchai, K. Kaewapai, K. Jantanasakulwong, J. Suhr, P. Wattanachai and 
P. Rachtanapun 2023. Surface modification and mechanical properties 
improvement of bamboo fibers using dielectric barrier discharge plasma 
treatment. Polymers (Basel) 15(7). DOI:10.3390/polym15071711  

7. Naklong, K., P. Therdtatha, N. Sumonsiri, N. Leksawasdi, C. Techapun, P. Rachtanapun 
and J. Khemacheewakul. 2023. Microencapsulation of bifidobacterium breve to 
enhance microbial cell viability in green soybean yogurt. Fermentation 9(3):296  
DOI:10.3390/fermentation9030296  

8. Nunta, R., C. Techapun, S. Sommanee, C. Mahakuntha, K. Porninta, W. Punyodom, Y. 
Phimolsiripol, P. Rachtanapun, W. Wang, X. Zhuang and W. Qi. 2023. Valorization 
of rice straw, sugarcane bagasse and sweet sorghum bagasse for the production 
of bioethanol and phenylacetylcarbinol. Scientific Reports 13(1): 727. 

9. Khantham, C., W. Ruksiriwanich, K. Sringarm, C. Prom-u-thai, S. Jamjod, C. Arjin, A. 
Muangsanguan, P. Rachtanapun, K. Jantanasakulwong, Y. Phimolsiripol and F.J., 
Barba. 2023. Effects of bioactive composition in Oryza sativa L. cv. KDML105 bran 
extract on gene expression related to hair cycle in human hair follicle dermal 
papilla cells. Agronomy 13(2): 295. 

10. Linsaenkart, P., W. Ruksiriwanich, P. Jantrawut, C. Chittasupho, P. Rachtanapun, K. 
Jantanasakulwong, S.R.Sommano, C. Prom-u-Thai, S. Jamjod, C. Arjin, K. Sringarm 
and F.J. Barba. 2023. Natural melanogenesis inhibitor, antioxidant, and collagen 
biosynthesis stimulator of phytochemicals in rice bran and husk extracts from 
purple glutinous rice (Oryza sativa L. cv. Pieisu 1 CMU) for cosmetic 
application. Plants 12(4): 970. 

11. Thongkong, S., W. Klangpetch, K. Unban, P. Tangjaidee, Y. Phimolsiripol, P. Rachtanapun, 
K. Jantanasakulwong, R. Schönlechner, P. Thipchai and S. Phongthai. 2023. 
Impacts of electroextraction using the pulsed electric field on properties of rice 
bran protein. Foods 12(4): 835. 
 
 
 
 
 



 

95 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

12. Ruksiriwanich, W., P. Linsaenkart, C. Khantham, A. Muangsanguan, K. Sringarm, P. 
Jantrawut, C. Prom-u-thai, S. Jamjod, C. Arjin, P. Rachtanapun, K. 
Jantanasakulwong, Y. Phimolsiripol, F.J. Barba, S.R. Sommano, R. Chutoprapat and 
K. Boonpisuttinant. 2023. Regulatory effects of Thai rice by-product extracts from 
Oryza sativa L. cv. Bue Bang 3 CMU and Bue Bang 4 CMU on melanin production, 

nitric oxide secretion, and steroid 5-hreductase inhibition. Plants 12(3): 653. 
13. Ghoshal, G., S.P. Bungar, P. Rachtanapun and Y. Phimolsiripol. 2023. Advanced 

biomaterialȤbased active packaging for food shelfȤlife extension. International 
Journal of Food Science and Technology 58(2) DOI:10.1111/ijfs.16191 

14. Thajai, N., P. Rachtanapun, S. Thanakkasaranee, T. Chaiyaso, Y.Phimolsiripol, N. 
Leksawasdi, S.R. Sommano, K. Sringarm, T. Chaiwarit, W. Ruksiriwanich, P. 
Jantrawut, A. Kodsangma, S. Ross, P. Worajittiphon, W. Punyodom and K. 
Jantanasakulwong. 2023. Antimicrobial thermoplastic starch reactive blend with 
chlorhexidine gluconate and epoxy resin." Carbohydrate Polymers 301 (PartB1): 
120328. 

15. Kaewsalud, T., K. Yakul, C. Insomphun, K. Jantanasakulwong, P. Rachtanapun, W. 
Tapingkae, S. Chuetor, M. Watanabe and T. Chaiyaso. 2023. 

HydrothermalȤenzymatic process for the bioȤvalorization of keratin wastes by 

thermostable keratinase from Thermoactinomyces vulgaris TK1Ȥ21. Journal of 
Chemical Technology and Biotechnology 76:Ȯ/0.1-/0/2, 

16. Sukhuntha O., P. Rachtanapun and P. Raviyan. 2022. Galangal extract of an antimicrobial 
model for predicting the reduction in histamine concentration in minced pork. 
Brazilian Journal of Food Technology 25: e2022031.  
DOI:10.1590/1981-6723.03122 

17. Ruksiriwanich W, C. Khantham, A. Muangsanguan, Y. Phimolsiripol, F.J. Barba, K. Sringarm 
P. Rachtanapun K. Jantanasakulwong, P. Jantrawut, C. Chittasupho R. 
Chutoprapat. 2022. Guava (Psidium guajava L.) leaf extract as bioactive 
substances for anti-androgen and antioxidant activities. Plants 11(24): 3514. 

18. Bennett, C., P. Sojithamporn, W. Thanakulwattana, W. Wattanutchariya, K. Leksakul, W. 
Nakkiew, K. Jantanasakulwong, P. Rachtanapun, J. Suhr and C. Sawangrat. 2022. 
Optimization of 3D printing technology for fabrication of dental crown prototype 
using plastic powder and zirconia materials. Materials 15(23): 8618. 



 

96 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

19. Sommano, S.R., T. Tangpao, T. Pankasemsuk, V. Ponpanumas, Y. Phimolsiripol, P. 
Rachtanapun and S.K. Prasad. 2022. Growing ganja permission: a real gate-way 
dmpȮRf_gj_lbŲqȮnpmkgqgleȮglbsqrpg_jȮapmn=, Journal of Cannabis Research 4(1): 10. 

20. Auengploy C., P. Seesuriyachan, S. Wangtueai, W. Ruksiriwanich, K. Jantanasakulwong, P. 
Rachtanapun, S.R. Sommano, N.l. Leksawasdi, F.J. Barba and Y. Phimolsiripol. 
2022. Cricket protein conjugated with different degrees of polymerization 
saccharides by Maillard reaction as a novel functional ingredient. Food Chemistry 
395: 133594. 

21. Osiriphun, S., P. Rachtanapun, S. Wangtueai and W. Jirarattanarangsri. 2022. Influence of 
physicochemical properties on the production of alternative healthy gummy jelly 
from tilapia (Oreochromis niloticus) skin with added Thai rice powder. Food 
Chemistry: X 15: 100365. 

22. Rachtanapun, P., D. Boonyawan, R.A. Auras and G. Kasi. 2022. Effect of water-resistant 
properties of Kraft Paper (KP) using sulfur hexafluoride (SF6) plasma coating 
Polymers 14: 3796. DOI: 10.3390/polym14183796 

23. Chanabodeechalermrung, B., T. Chaiwarit, S.R. Sommano, P. Rachtanapun, N. Kantrong, 
C. Chittasupho and P. Jantrawut. 2022. Dual crosslinked ion-based bacterial 
cellulose composite hydrogel containing polyhexamethylene biguanide. 
Membranes 12(9): 825. 

24. Jantanasakulwong, K., S. Thanakkasaranee, P. Seesuriyachan, P. Singjai, A. Saenjaiban, S. 
Photphroet, K. Pratinthong, Y. Phimolsiripol, N. Leksawasdi, T. Chaiyaso, S.R. 
Sommano, P. Jantrawut, S. Chomdej, S. Chotinan, F.J. Barba, J.M. Regenstein, A. 
Reungsang and P. Rachtanapun. 2002. Sparking nano-metals on a surface of 
polyethylene terephthalate and its application: anti-coronavirus and anti-fogging 
properties. International Journal of Molecular Science 23: 10541.  
https://doi.org/10.3390/ijms23181054 

25. Noiwan, D., P. Suppakul and P. Rachtanapun. 2022. Preparation of methylcellulose film-
based CO2 indicator for monitoring the ripeness quality of mango fruit cv. Nam 
Dok Mai Si Thong. Polymers 14: 3616. https://doi.org/10.3390/polym14173616 
 
 



 

97 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

26. Khamsaw, P., J. Sangta, P. Chaiwan, P. Rachtanapun, S. Sirilun, K. Sringarm, S. 
Thanakkasaranee and S.R. Sommano. 2022. Bio-circular perspective of citrus fruit 
loss caused by pathogens: occurrences, active ingredient recovery and 
applications. Horticulturae 8(8): 748. 

27. Osiriphun, S., S. Wangtueai, P. Rachtanapun and W. Jirarattanarangsri. 2022. Preparation 
of a protein drink from fish protein hydrolysate obtained from tilapia skin waste. 
Food Research 6(3): 21-26. 

28. Khonchaisri, R., N. Sumonsiri, T. Prommajak, P. Rachtanapun, N. Leksawasdi, C. 
Techapun, S. Taesuwan, A. Halee, R. Nunta and J. Khemacheewakul. 2022. 
Optimization of ultrasonic-assisted bioactive compound extraction from green 
soybean (Glycine max L.) and the effect of drying methods and storage 
conditions on procyanidin extract. Foods 11(12): 1775. 

29. Ruksiriwanich, W., C. Khantham, A. Muangsanguan, C. Chittasupho, P. Rachtanapun, K. 
Jantanasakulwong, Y. Phimolsiripol, S.R. Sommano, K. Sringarm, E. Ferrer and F.J. 

Barba. 2022. Phytochemical constitution, antiȤinflammation, antiȤandrogen, and 

hair growthȤpromoting potential of shallot (Allium ascalonicum L.) extract. Plants 
11(11): 1499. 

30. Choeybundit, W., K.A. Shiekh, P. Rachtanapun and W. Tongdeesoontorn. 2022. 
Fabrication of edible and biodegradable cutlery from morning glory (Ipomoea 
aquatic) stem fiber-reinforced onto soy protein isolate. Heliyon 8(5): e09529. 

31. Sommano, S.R., P. Sunanta, N. Leksawasdi, K. Jantanasakulwong, P. Rachtanapun, P. 
Seesuriyachan, Y. Phimolsiripol, K. Sringarm, W. Ruksiriwanich, P. Jantrawut and C. 
Chittasupho. 2022. Mass Spectrometry-Based Metabolomics of Phytocannabinoids 
from Non-Cannabis Plant Origins. Molecules 27(10): 3301. 

32. Sringarm, K., M. Thongkham, S. Mekchay, C. Lumsangkul, W. Thaworn, W. Pattanawong, E. 
Rangabpit, P. Rachtanapun, K. Jantanasakulwong, A. Sathanawongs and S. 
Hongsibsong. 2022. High-efficiency bovine sperm sexing used magnetic-activated 
cell sorting by coupling scFv antibodies specific to Y-chromosome-bearing sperm 
on magnetic microbeads. Biology 11(5): 715. 
 
 



 

98 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

33. Chaiwarit, T., S.R. Sommano, P. Rachtanapun, N. Kantrong, W. Ruksiriwanich, M. 
Kumpugdee-Vollrath and P. Jantrawut. 2022. Development of carboxymethyl 
chitosan nanoparticles prepared by ultrasound-assisted technique for a 
clindamycin HCl carrier. Polymers 14(9): 1736. 

34. Shashanka, K.P., S. Bhat, D. Shashank, C.R. Akshatha, R. Sindhu, P. Rachtanapun, D. 
Devegowda, P.K. Santhekadur and S.R. Sommano,Ȯ0.00,ȮŴ@_arcpg_-mediated 
oncogenesis and the underlying molecular intricacies: what we know so far. 
Frontiers in Oncology 12: 836004-836004. 

35. Sunanta, P., P. Rachtanapun, K. Jantanasakulwong and S.R. Sommano. 2022. Antioxidant 
potential and quality traits of black garlic from microwave heating and hot steam 
incubation. In V Asia Symposium on Quality Management in Postharvest Systems 
1336: 99-106. 

36. Sringarm, K., N. Chaiwang, W. Wattanakul, P. Mahinchai, A. Satsook, R. Norkeaw, M. Seel-
Audom, T. Moonmanee, S. Mekchay, S.R. Sommano, W. Ruksiriwanich, P. 
Rachtanapun. 2022. Improvement of intramuscular fat in longissimus muscle of 
finishing Thai crossbred black pigs by perilla cake supplementation in a low-lysine 
diet. Foods 11(1): 907. 

37. Wongkaew, M., P. Tangjaidee, N. Leksawasdi, K. Jantanasakulwong, P. Rachtanapun, P. 
Seesuriyachan, Y. Phimolsiripol, T. Chaiyaso, W. Ruksiriwanich, P. Jantrawut and 
S.R. Sommano. 2022. Mango pectic-oligosaccharides: a novel prebiotic for 
functional food.  Frontiers in Nutrition 435. 

38. Kanthiya, T., K. Kiattipornpithak, N. Thajai, Y. Phimolsiripol, P. Rachtanapun, S. 
Thanakkasaranee, N. Leksawasdi, N. Tanadchangsaeng, C. Sawangrat, P. 
Wattanachai and K. Jantanasakulwong. 2022. Modified poly (lactic acid) epoxy 
resin using chitosan for reactive blending with epoxidized natural rubber: analysis 
of annealing time. Polymers 14(6): 1085. 

39. Ruksiriwanich, W., C. Khantham, P. Linsaenkart, T. Chaitep, P.Jantrawut, C. Chittasupho, P.  
Rachtanapun, K. Jantanasakulwong, Y. Phimolsiripol, S.R. Sommano, C. Arjin, H.  
Berrada, F.J. Barba and K. Sringarm. 2022. In Vitro and in vivo regulation of SRD5A 
mRNA expression of supercritical carbon dioxide extract from asparagus 
racemosus willd. root as anti-sebum and pore-Minimizing active ingredients. 
Molecules 27(5): 1535. 



 

99 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

40. Panraksa, P., B. Zhang, P. Rachtanapun, K. Jantanasakulwong, S. Qi and P. Jantrawut 
2022. Tablet-in-qwpglecŲ8Ȯ _Ȯ lmtcjȮ bmqgleȮ kcaf_lgqkȮ dmpȮ bwqnf_egaȮ n_rgclrqȮ
containing fast-disintegrating tablets fabricated using semisolid extrusion 3D 
printing. Pharmaceutics 14(2): 443. 

41. Tangpao, T., N. Charoimek, P. Teerakitchotikan, N. Leksawasdi, K. Jantanasakulwong, P. 
Rachtanapun, P. Seesuriyachan, Y. Phimolsiripol, T. Chaiyaso, W. Ruksiriwanich, P. 
Jantrawut, H. Van Doan, R. Cheewangkoon and S.R. Sommano. 2022. Volatile 
organic compounds from basil essential oils: plant taxonomy, biological activities, 
and their applications in tropical fruit productions. Horticulturae 8: 144. 
https://doi.org/10.3390/horticulturae8020144 

42. Shiekh, K.A., M. Liangpanth, S. Luesuwan, R. Kraisitthisirintr, K. Ngiwngam, S. Rawdkuen, P. 
Rachtanapun, T. Karbowiak and W. Tongdeesoontorn. 2022. Preparation and 
characterization of bioactive chitosan film loaded with cashew (Anacardium 
occidentale) Leaf Extract. Polymers 14: 540.  
https://doi.org/10.3390/polym14030540  

43. Khantham, C., P. Linsaenkart, T. Chaitep, P. Jantrawut, C. Chittasupho, P. Rachtanapun, 
K. Jantanasakulwong, Y. Phimolsiripol, S.R. Sommano, C. Prom-u-thai, S. Jamjod, 
C. Arjin, K. Sringarm, H. Berrada, F.J. Barba, F.D.Carmona, W. Nimlamool  and W. 
Ruksiriwanich. 2022. Antioxidation, anti-Inflammation, and regulation of SRD5A 
gene expression of cv. Bue Bang 3 CMU Husk and Bran Extracts as Androgenetic 
Alopecia Molecular Treatment Substances. Plants 11: 330.  

44. Wangtueaia, S., T. Chaiyaso, P. Rachtanapun, P. Jantrawut, W. Ruksiriwanich, P. 
Seesuriyachan, N. Leksawasdi, Y. Phimolsiripol, C. Techapun, S. Phongthai, S.R. 
Sommano. T. Ougizawa, J.M. Regenstein, K. Jantanasakulwong. 2022. 
Thermoplastic cassava starch blend with polyethylene-grafted-maleic anhydride 
and gelatin core-shell structure compatibilizer. International Journal of Biological 
Macromolecules 197: 49-54. 

45. Chakrabandhu, Y., S. Chotinun, P. Rachtanapun, C. Jaisan, S. Phongthai, P. Klinmalai, S. 
Jinsiriwanit and T. Chaichana. 2022. Computing survey assessing digital business 
qr_rsq8Ȯqgk_mlŲqȮNp_bsȮF_leȮB_kȮRf_gȮl_rgtcȮafgaiclȮd_pk,Ȯnn,Ȯ/4/-165. In: 2022 
International Conference on Inventive Computation Technologies (ICICT), IEEE. 



 

100 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

46. Rachtanapun P., S. Thanakkasaranee, R.A. Auras, N. Chaiwong, K. Jantanasakulwong, P. 
Jantrawut, Y. Phimolsiripol, P. Seesuriyachan, N. Leksawasdi, T. Chaiyaso, S.R. 
Somman, W. Ruksiriwanich, W. Klunklin, A. Reungsang and T.M.P. Ngo. 2022. 
Morphology, mechanical, and water barrier properties of carboxymethyl rice 
starch films: sodium hydroxide effect. Molecules 27(2): 331. 

47. Chaiwong, N., Y. Phimolsiripol, P. Leelapornpisid, W. Ruksiriwanich, K. Jantanasakulwong, 
P. Rachtanapun, P. Seesuriyachan, S.R. Sommano, N. Leksawasdi, M.J. Simirgiotis, 
F.J. Barba and W. Punyodom. 2022. Synergistics of carboxymethyl chitosan and 
mangosteen extract as enhancing moisturizing, antioxidant, antibacterial, and 
deodorizing properties in emulsion cream. Polymers 14: 178.  
https://doi.org/10.3390/polym14010178 

48. P. Rachtanapun, N. Homsaard, A. Kodsangma, S. Phongthai, N. Leksawasdi, Y. 
Phimolsiripol, P. Seesuriyachan, T. Chaiyaso, S. Chotinan, P. Jantrawut, W. 
Ruksiriwanich, S. Wangtueai, S.R. Sommano, W. Tongdeesoontorn, K. Sringarm, 
and K. Jantanasakulwong. 2022. Effects of storage temperature on the quality of 
eggs coated by cassava starch blended with carboxymethyl cellulose and paraffin 
wax. Poultry Science 101(1): 101509 

49. Thajai, N., K. Jantanasakulwong, P. Rachtanapun, P. Jantrawut, K. Kiattipornpithak, T. 
Kanthiya, W. Punyodom. 2022. Effect of chlorhexidine gluconate on mechanical 
and anti-microbial properties of thermoplastic cassava starch. Carbohydrate 
Polymers 275: 118690. 

50. Ruksiriwanich, W., C. Khantham, P. Linsaenkart, T. Chaitep, P. Rachtanapun, K. 
Jantanasakulwong, Y. Phimolsiripol, A.R. Jambrak, Y. Nazir, W. Yooin, S.R. 
Sommano, P. Jantrawut, M. Sainakham, J. Tocharus, S. Mingmalairak and K. 
Sringarm 2022. Anti-inflammation of bioactive compounds from ethanolic extracts 
of edible bamboo mushroom (Dictyophora indusiata) as functional health 
promoting food ingredients. International Journal of Food Science and 
Technology 57(1): 110ů122. 

51. Sunanta, P., T. Pankasemsuk, K. Jantanasakulwong, T. Chaiyaso, N. Leksawasdi, Y. 
Phimolsiripol, P. Rachtanapun, P. Seesuriyachan and S.R. Sommano. 2021. Does 
curing moisture content affect black garlic physiochemical quality?. Horticulturae 
7: 535. https://doi.org/10.3390/horticulturae7120535 



 

101 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

52. Nazir, Y., P. Linsaenkart, C. Khantham, T. Chaitep, P. Jantrawut, C. Chittasupho, P. 
Rachtanapun, K. Jantanasakulwong, Y. Phimolsiripol, S.R. Sommano, J. Tocharus, 
S. Mingmalairak, A. Wongsa, C. Arjin, K. Sringarm, H. Berrada, F.J. Barba and W. 
Ruksiriwanich.Ȯ0.0/. High efficiency in vitro wound healing of dictyophora 
indusiata extracts via anti-Inflammatory and collagen stimulating (MMP-0Ȯ
Inhibition) mechanisms. Journal of Fungi 7: 1100. 
https://doi.org/10.3390/jof7121100 

53. Leksawasdi, N., T. Chaiyaso, P. Rachtanapun, S. Thanakkasaranee, P. Jantrawut, W. 
Ruksiriwanich, P. Seesuriyachan, Y. Phimolsiripol, C. Techapun, S.R. Sommano, T. 
Ougizawa and K. Jantanasakulwong. 2021. Author correction: corn starch reactive 
blending with latex from natural rubber using Na+ ions augmented 
carboxymethyl cellulose as a crosslinking agent. Scientific Report 11:19250 
https://doi.org/10.1038/s41598-021-98807-x 

54. Chaiyaso, T., P. Rachtanapun, N. Thajai, K. Kiattipornpithak, P. Jantrawut, W. 
Ruksiriwanich, P. Seesuriyachan, N. Leksawasdi, Y. Phimolsiripol, C. Techapun, S.R. 
Sommano, T. Ougizawa, K. Yakul and K. Jantanasakulwong. 2021. Sericin cocoon 
bio compatibilizer for reactive blending of thermoplastic cassava starch. Scientifc 
Reports. 2021. 11:19945. https://doi.org/10.1038/s41598-021-99417-3 

55. Leksawasdi, N., T. Chaiyaso, P. Rachtanapun, S. Thanakkasaranee, P. Jantrawut W. 
Ruksiriwanich, P. Seesuriyachan, Y. Phimolsiripol, C. Techapun, S.R. Sommano T. 
Ougizawa and K. Jantanasakulwong. 2021. Corn starch reactive blending with 
latex from natural rubber using Na+ ions augmented carboxymethyl cellulose as 
a crosslinking agent. Scientific Reports 11(1): Article Number 19250.  
https://doi.org/10.1038/s41598-021-98807-x.  

56. Khemacheewakul, J., S. Taesuwan, R. Nunta, C. Techapun, Y. Phimolsiripol, P. 
Rachtanapun, K. Jantanasakulwong, K. Porninta, S. Sommanee, C. Mahakuntha, T. 
Chaiyaso, P. Seesuriyachan, A. Reungsang, N.T.N. Trinh, S. Wangtueai, S.R. 
Sommano and N. Leksawasdi. 2021. Validation of mathematical model with 
phosphate activation effect by batch (R)-phenylacetylcarbinol biotransformation 
process utilizing Candida tropicalis pyruvate decarboxylase in phosphate buffer. 
Scientific Reports 11(1): Article Number 11813.  
https://doi.org/10.1038/s41598-021-91294-0  

https://doi.org/10.1038/s41598-021-99417-3


 

102 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

57. Klunklin, W., K. Jantanasakulwong, Y. Phimolsiripol, N. Leksawasdi, P. Seesuriyachan, T. 
Chaiyaso, C. Insomphun, S. Phongthai, P. Jantrawut, S.R. Sommano, W. 
Punyodom, A. Reungsang, T.M.P. Ngo and P. Rachtanapun. 0.0/.ȮSynthesis, 
characterization, and application of carboxymethyl cellulose from asparagus Stalk 
end. Polymers /1&/': 6/, https://doi.org//.,117.-polym/1./..6/,Ȯ 

58. Chaisuwan, W., Y. Phimolsiripol, T. Chaiyaso, C. Techapun, N. Leksawasdi, K. 
Jantanasakulwong, P. Rachtanapun, S. Wangtueai, S.R. Sommano, S.G. You, Joe 
M. Regenstein, F.J. Barba and P. Seesuriyachan. 2021. The antiviral activity of 
bacterial, fungal, and algal polysaccharides as bioactive ingredients: potential 
uses for enhancing immune systems and preventing viruses. Frontier in Nutrition 
8: 772033. DOI: 10.3389/fnut.2021.772033  

59. Wongkaew, M., P. Chaimongkol, N. Leksawasdi, K. Jantanasakulwong, P. Rachtanapun, P. 
Seesuriyachan, Y. Phimolsiripol, T. Chaiyaso, W. Ruksiriwanich, P. Jantrawut and 
S.R. Sommano. 2021. Mango peel pectin: recovery, functionality and sustainable 
uses. Polymers 13: 3898. https://doi.org/10.3390/polym13223898 

60. Panraksa, P., S. Qi, S. Udomsom, P. Tipduangta, P. Rachtanapun, K. Jantanasakulwong, 
P.Jantrawut. 2021. Characterization of hydrophilic polymers as a syringe extrusion 
3D printing naterial for orodispersible film. Polymers 13: 3454.  
https://doi.org/10.3390/polym13203454  

61. Ngo, T.M.P., T.H. Nguyen, T.M.Q. Dang, T.V.T. Do, A. Reungsang, N. Chaiwong and P. 
Rachtanapun. 2021. Effect of pectin/nanochitosan-based coatings and storage 
temperature on shelf-jgdcȮcvrclqgmlȮmdȮŴCjcnf_lrŵȮk_lemȮ&Mangifera Indica L.) 
Fruit. Polymers 13: 3430. https://doi.org/10.3390/polym13193430  

62. Luesuwan, S., M. Naradisorn, K.A. Shiekh, P. Rachtanapun and W. Tongdeesoontorn, 
2021. Effect of active packaging material fortified with clove essential oil on 
fungal growth and post-harvest quality changes in table grape during cold 
storage. Polymers 13(19): 3445. 
 
 
 
 



 

103 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

63. Thanakkasaranee, S., K. Jantanasakulwong, Y. Phimolsiripol, N. Leksawasdi, P. 
Seesuriyachan, T. Chaiyaso, P. Jantrawut, W. Ruksiriwanich, S.R. Sommano, W. 
Punyodom, A. Reungsang, T.M.P. Ngo, P. Thipchai, W. Tongdeesoontorn and P. 
Rachtanapun. 2021. High substitution synthesis of carboxymethyl chitosan for 
properties improvement of carboxymethyl chitosan films depending on particle 
sizes. Molecules 26: 6013. https://doi.org/10.3390/molecules26196013   

64. Rachtanapun, P., A. Kodsangma, N. Homsaard, S. Nadon, P. Jantrawut, W. Ruksiriwanich, 
P. Seesuriyachan, N. Leksawasdi, Y. Phimolsiripol, T. Chaiyaso, S. Phongthai, S.R. 
Sommano, C. Techapun, T. Ougizawa, T. Kittikorn, S. Wangtueai, J.M. Regenstein K. 
Jantanasakulwong. 2021. Thermoplastic mung bean starch/natural rubber/sericin 
blends for improved oil resistance. International Journal of Biological 
Macromolecules 188: 283-289.  

65. Chaiyaso, T., P. Boonchuay, S. Takenaka, C. Techapun, P. Rachtanapun, K. 
Jantanasakulwong and M. Watanabe. 2021. Efficient enzymatic process for 
mulberry paper production: an approach for xylooligosaccharide production 
coupled with minimizing bleaching agent doses. Waste and Biomass Valorization 
12(10): 5347-5360.  

66. Kiatiporntipthak, K., N. Thajai, T. Kanthiya, P. Rachtanapun, N. Leksawasdi, Y. 
Phimolsiripol, D. Rohindra, W. Ruksiriwanich, S.R. Sommano and K. 
Jantanasakulwong. 2021. Reaction mechanism and mechanical property 
improvement poly (lactic acid) reactive blending with epoxy resin. Polymers 13: 
2429. https://doi.org/10.3390/polym13152429  

67. Homsaard, N., A. Kodsangma, P. Jantrawut, P. Rachtanapun, N. Leksawasdi, Y. 
Phimolsiripol, P. Seesuriyachan, T. Chaiyaso, S.R. Sommano, D. Rohindra and K. 
Jantanasakulwong. 2021. Efficacy of cassava starch blending with gelling agents 
and palm oil coating in improving egg shelf life. Journal of Food Science and 
Technology 56: 3655-3661. https://doi.org/10.1111/ijfs.14675  

68. Phimolsiripol, Y., S. Buadoktoom, P. Leelapornpisid, K. Jantanasakulwong, P. 
Seesuriyachan, T. Chaiyaso, N. Leksawasdi, P. Rachtanapun, N. Chaiwong, S.R. 
Sommano,ȮC.S. Brennan and J.M. Regenstein.Ȯ0.0/. Shelf life extension of chilled 
pork by optimal ultrasonicated ceylon spinach (Basella alba) extracts: 
physicochemical and Microbial Properties. Foods 10: 1241.  



 

104 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

69. Kheawfu, K., A. Kaewpinta, W. Chanmahasathien, P. Rachtanapun and P. Jantrawut. 
2021. Extraction of nicotine from tobacco leaves and development of fast 
dissolving nicotine extract film. Membranes 11: 403.  
https://doi.org/10.3390/membranes11060403  

70. Tantala, J., P. Rachtanapun and C. Rachtanapun. 2021. Synergistic antimicrobial activities 
of Thai household essential oils in chitosan film. Polymers 13: 1519.  
https://doi.org/10.3390/polym13091519.  

71. Wisetkomolmat, J., A. Inta, C. Krongchai, S. Kittiwachana, K. Jantanasakulwong, P. 
Rachtanapun and S.R. Sommano. 2021. Ethnochemometric of plants 
traditionally utilized as local detergents in the forest dependent culture. Saudi 
Journal of Biological Sciences 28(5): 2858-2866. DOI: 10.1016/j.sjbs.2021.02.018  

72. Chaiwarit, T., N. Kantrong, S.R. Sommano, P. Rachtanapun, T. Junmahasathien, M. 
Kumpugdee-Vollrath and P. Jantrawut. 2021. Extraction of tropical fruit peels and 
development of HPMC film containing the extracts as an active antibacterial 
Packaging Material. Molecules 26: 2265.  
https://doi.org/10.3390/molecules26082265.  

73. Tongdeesoontorn, W., L.J. Mauer, S. Wongruong, P. Sriburi, A. Reungsang and P. 
Rachtanapun. 2021. Antioxidant films from cassava starch/gelatin biocomposite 
fortified with quercetin and TBHQ and their applications in food models. 
Polymers 13(7): Article number 1117. DOI: 10.3390/polym13071117  

74. Boonrasri, S., P. Sae-Oui, A. Reungsang and P. Rachtanapun. 2021. New vegetable oils 
with different fatty acids on natural rubber composite properties. Polymers 13(7): 
Article number 1108. DOI: 10.3390/polym13071108  

75. Rachtanapun, P., W., Klunklin, P. Jantrawut, K. Jantanasakulwong, Y. Phimolsiripol, P. 
Seesuriyachan, N. Leksawasdi, T. Chaiyaso, W. Ruksiriwanich, S. Phongthai, S.R. 
Sommano, W. Punyodom, A. Reungsang, T.M.P. Ngo. 2021. Characterization of 
chitosan film incorporated with curcumin extract. Polymers 13(6): Article number 
963. DOI: 10.3390/polym13060963  

76. Wongkaew, M., B. Tinpovong, K. Sringarm, N. Leksawasdi, K. Jantanasakulwong, P. 
Rachtanapun, P. Hanmoungjai, S.R. Sommano. 2021. Crude pectic 
oligosaccharide recovery from thai chok anan mango peel using pectinolytic 
enzyme hydrolysis. Foods 10(3): Article number 627. DOI: 10.3390/foods10030627  



 

105 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

77. Wongkaew, M., J. Sangta, S. Chansakaow, K. Jantanasakulwong, P. Rachtanapun and S.R. 
Sommano. 2021. Volatile profiles from over-ripe purée of Thai mango varieties 
and their physiochemical properties during heat processing. PLoS ONE 16(3): 
Article number e0248657. DOI: 10.1371/journal.pone.0248657  

78. Rachtanapun, P., W. Klunklin, P. Jantrawut, N. Leksawasdi, K. Jantanasakulwong, Y. 
Phimolsiripol, P. Seesuriyachan, T. Chaiyaso, W. Ruksiriwanich, S. Phongthai, S.R. 
Sommano, W. Punyodom, A. Reungsang and T.M.P. Ngo. 2021. Effect of 
monochloroacetic acid on properties of carboxymethyl bacterial cellulose 
powder and film from nata de coco Polymers /1&1': 1-13,  
DOI: 10.3390/polym13040488  

79. Rachtanapun, P., P. Jantrawut, W. Klunklin, K. Jantanasakulwong, Y. Phimolsiripol, N. 
Leksawasdi, P. Seesuriyachan, T. Chaiyaso, C. Insomphun, S. Phongthai, S.R. 
Sommano, W. Punyodom, A. Reungsang and T.M.P. Ngo. 0.0/,ȮCarboxymethyl 
bacterial cellulose from nata de coco: effects of NaOH. Polymers /1&1': /-/5.  
DOI: 10.3390/polym13030348.  

80. Bai-Ngew, S., T. Chuensun, S. Wangbueal, S. Phongthai, K. Jantanasukulwong, P. 
Rachtanapun, V. Sakdatorn, W. Klunklin, J.M. Feinstein and Y. Phimolsiripol. 2021. 
Antimicrobial activity of a crude peptide extract from lablab bean (Dolichos 
lablab) with semi-dried rice noodles. Quality Assurance and Safety of Crops and 
Foods 13(2): 25ů33. DOI 10.15586/qas.v13i2.882.  

81. Nazir, Y., H. Rafique, N. Kausar, Q. Abbas, Z. Ashraf, P. Rachtanapun, K. 
Jantanasakulwong and W. Ruksiriwanich. 2021. Methoxy-substituted tyramine 
bcpgt_rgtcqȮqwlrfcqgq*Ȯamknsr_rgml_jȮqrsbgcqȮ_lbȮrwpmqgl_qcȮglfg`grmpwȮiglcrgaqŵ*Ȯ
Molecules 26: 2477. https://doi.org/10.3390/molecules26092477.  

82. Khantham, C., Wipawadee Yooin, K. Sringarm, S.R. Sommano, S. Jiranusornkul, F.D. 
Carmona, W. Nimlamool, P. Jantrawut, P. Rachtanapun and W. Ruksiriwanich. 
2021. Effects on steroid 5-alpha reductase gene expression of Thai rice Bran 
Extracts and molecular dynamics study on SRD5A2. Biology 10(4): Article Number 
319. https://doi.org/10.3390/biology10040319  
 
 



 

106 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

83. Panraksa, P., S. Udomsom, P. Rachtanapun, C. Chittasupho, W. Ruksiriwanich and P. 
Jantrawut. 0.0..ȮHydroxypropyl methylcellulose E/38Ȯa hydrophilic polymer for 
fabrication of orodispersible film using syringe extrusion 1D printer. Polymers 
/0&//': 0444,Ȯhttps://doi.org//.,117.-polym/0//0444,Ȯ 

84. Wisetkomolmat, J., R. Suksathan, R. Puangpradab, K. Kunasakdakul, K. Jantanasakulwong, 
P. Rachtanapun and S.R. Sommano. 0.0..ȮNatural surfactant saponin from tissue 
of litsea glutinosa and its alternative sustainable production. Plants 7&//': /30/,  

85. Saenjaiban, A., T. Singtisan, P. Suppakul, K. Jantanasakulwong, W. Punyodom and P. 
Rachtanapun. 0.0..ȮNovel color change film as a timeůtemperature indicator 
using polydiacetylene/Silver nanoparticles embedded in carboxymethyl 
cellulose. Polymers /0&/.': 01.4,Ȯhttps://doi.org//.,117.-polym/0/.01.4,Ȯ 

86. Kodsangma, A., N. Homsaard, S. Nadon, P. Rachtanapun, N. Leksawasdi, Y. Phimolsiripol, 
C. Insomphum, P. Seesuriyachan, T. Chaiyaso, P. Jantrawut, N. Inmutto, T. 
Ougizawa and K. Jantanasakulwong. 2020.  Effect of sodium benzoate and 
chlorhexidine gluconate on a bio-thermoplastic elastomer made from 
thermoplastic starch-chitosan blended with epoxidized natural rubber. 
Carbohydrate Polymers 242: 1-7.  

87. Chaiwong, N., P. Leelapornpisid, K. Jantanasakulwong, P. Rachtanapun, P. Seesuriyachan, 
V. Sakdatorn, N. Leksawasdi and Y. Phimolsiripol. 2020. Antioxidant and 
moisturizing properties of carboxymethyl chitosan with different molecular 
weights. Polymers 12(7): 1445 https://doi.org/10.3390/polym12071445  

88. Suriyatem, R., N. Noikang, T. Kankam, K. Jantanasakulwong, N. Leksawasdi, Y. 
Phimolsiripol, C. Insomphun, P. Seesuriyachan, T. Chaiyaso, P. Jantrawut, S.R. 
Sommano and P. Rachtanapun. 2020. Physical properties of carboxymethyl 
cellulose from palm bunch and bagasse agricultural wastes: effect of 
delignification with hydrogen peroxide. Polymers 12(7): 1505.  
https://doi.org/10.3390/polym12071505  

89. Boonrasri, S., P. SaeůOui and P. Rachtanapun. 2020. Chitosan and natural rubber latex 
`gmamknmqgrcȮnpcn_pcbȮ`wȮglampnmp_rgleȮlce_rgtcjwȮaf_pecbȮafgrmq_lȮbgqncpqgmlŵ*Ȯ
Molecules 25: 2777. DOI:10.3390/molecules2512277  



 

107 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

90.  Chaiwarit, T., P. Rachtanapun, N. Kantrong, P. Jantrawut. 0 . 0 ..ȮPreparation of 
clindamycin hydrochloride loaded de-esterified low-methoxyl mango peel pectin 
film used as topical drug delivery system. Polymers /0&3': /..4  
https://doi.org//.,117.-polym/0.3/..4 

91. Wongkaew, M., S.R. Sommano, T. Tangpao, P. Rachtanapun and K. Jantanasakulwong. 
0.0.. Mango peel pectin by microwave-assisted extraction and its use as fat 
replacement in dried Chinese sausage. Foods 7&2': 23..  
https://doi.org//.,117.-foods7.2.23.  

92. Homsaard, N., A. Kodsangma, P. Jantrawut, P. Rachtanapun, N. Leksawasdi, Y. 
Phimolsiripol, P. Seesuriyachan, T. Chaiyaso, S.R. Sommano, D. Rohindra and K. 
Jantanasakulwong. 0.0..ȮEfficacy of cassava starch blending with gelling agents 
and palm oil coating in improving egg shelf life. International Journal of Food 
Science and Technology DOI:/.,////-ijfs./2453,  

93. Phuong, T.M.N., T.H. Nguyen, T.M.Q. Dang, T.X. Tran and P. Rachtanapun. 2020. 
Characteristics and antimicrobial properties of active edible films based on pectin 
and nanochitosan. International Journal of Molecular Sciences 21(6): 2224 
https://doi.org/10.3390/ijms21062224  

94. Tongdeesoontorn, W., L.J. Mauer, S. Wongruong, P. Sriburi and P. Rachtanapun. 2020. 
Physical and antioxidant properties of cassava starchůcarboxymethyl cellulose 
incorporated with quercetin and TBHQ as active food packaging. Polymers 
12(366): 1-18. DOI:10.3390/polym12020366.  

95. Tantala J., K. Vangnai, P. Rachtanapun and C. Rachtanapun. 2019. Active antimicrobial 
collagen casing. Italian Journal of Food Science 31(5): 171-173.  

96. Jantanasakulwong, K., N. Homsaard, P. Pengjun, P. Rachtanapun, N. Leksawasdi, Y. 
Phimolsiripol, C. Techapun and P. Jantrawut. 2019. Effect of dip coating polymer 
solutions on properties of thermoplastic cassava starch. Polymers 11(1746): 1-11. 
DOI:10.3390/polym11111746.  

97. Tantala, J., W. Tongdeesoontorn, C. Rachtanapun, K. Jantanasakulwong and P. 
Rachtanapun. 2019. Moisture sorption isotherms and prediction models of 
carboxymethyl chitosan films from different sources with various plasticizers. 
Advances in Materials and Engineering https://doi.org/10.1155/2019/4082439 



 

108 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

98.  Suriyatem, R., A.A. Rafael and P. Rachtanapun. 2019. Utilization of carboxymethyl 
cellulose from durian rind agricultural waste to improve physical properties and 
stability of rice starch-based film. Polymers and The Environment 27(2): 286-298. 
http://doi.org/10.1007/s10924-018-1343-z 

 
/2,ȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ıŇĝĠŅȮıŌĸĸŅĳ  (H-Index 5) 

1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Bioresouce engineering 
/,0' ŏĪėőĬőĸĵňĔŅĶŀŅľŅĶ 

2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
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1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Meliponiculture 
/,0' Apiculture 
1.3) Bee products 
1.4) Bees as pollinators 
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/4,ȮħĶ,ĮŅĶŇĝŅĨŇȮŏĪňĵĬěŋĴıĸ  (H-Index 6) 

1) ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ 
/,/' Postharvest technology for durable and perishable crops 
/,0' Non-destructive technology (application of near infrared spectroscopy on 

agricultural product)  
2) ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
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table grapes using near-infrared spectroscopy. International Food Research 
Journal 29(4): 806ů813. 
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įĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļȮ
ŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ6ȮĳŅė
ĔŅĶĻŉĔļŅȮŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħ
ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
0,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢěŃĨƟŀĚ 
0,/ȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮěņĬĺĬȮ2 ŏĶŊŗŀĚȮőħĵȮ1ȮŏĶŊŗŀĚȮ
ĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ Scopus, IEEE, PubMed ľĶŊŀȮWeb of 
ScienceȮŐĸŃȮĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ
ŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵň
ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃ
ŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵȮŏĝňĵĚŒľĴƞŵȮľĶŊŀ 

 

ĮĶńĭĕƟŀėĺŅĴŒľƟĝńħŏěĬĵŇŗĚĕŉŘĬȮ 
 
 
 
 
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĔĦĤƢŐĬĺ
ĮĢŇĭńĨŇŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅ
ĬŇıĬīƢĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 
 
 
 
 
 



 

118 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.2560 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.2565 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1,ȮȮŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĪňŗ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭĕŀĚĽŅĕŅĺŇĝŅȮœĴƞĬƟŀĵĔĺƞŅȮ
1 ŏĶŊŗŀĚȮȮ 

 

0,0ȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮ
Readiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĸŃȮ
œħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮScopus, IEEE, PubMed ľĶŊŀȮWeb of Science 
ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋ
ĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮľĶŊŀ 

0,1ȮįĸĚŅĬĬĺńĨĔĶĶĴȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness 
Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮȮŐĸŃȮœħƟĶńĭĔŅĶ
ĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮScopus, IEEE, PubMed ľĶŊŀȮWeb of Science 
ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋ
ĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵň
ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵ 

1,ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġň
ĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮ 

 

ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĔĦĤƢŐĬĺ
ĮĢŇĭńĨŇŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅ
ĬŇıĬīƢĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
ĮĶńĭĕƟŀėĺŅĴŒľƟĝńħŏěĬĵŇŗĚĕŉŘĬȮ 
 
 
 



 

119 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.2560 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.2565 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
2,ȮȮĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬ
ėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņ
ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŐĸŃĬņŏĽĬŀĨƞŀĮĶŃīŅĬĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŏıŊŗŀĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅ 

4,ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬ
ĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŏıŊŗŀĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵ
ĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

ĮĶńĭĕƟŀėĺŅĴŒľƟĝńħŏěĬĵŇŗĚĕŉŘĬȮ 
 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ  
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮĨŅĴėĺŅĴŏľŖĬĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 

 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
-ŏľĴŊŀĬŏħŇĴ- 
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŀŅěĔņľĬħŒľƟ

ĬńĔĻŉĔļŅĨƟŀĚŏĶňĵĬĺŇĝŅıŊŘĬģŅĬĭŅĚĺŇĝŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢľĶŊŀĔŇěĔĶĶĴ
ĕŀĚĺŇĝŅĔŅĶŏıŇŗĴŏĨŇĴȮőħĵœħƟĶńĭŀńĔļĶȮV 

 
 
ŏıŊŗŀėĺŅĴĽĴĭŌĶĦƢĕŀĚħŋļġň
ĬŇıĬīƢ 

Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
/,ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩȮŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮĳŅĵŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ1 

2,ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚ
ĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬ 1 ĳŅėĔŅĶĻŉĔļŅ
ĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

 

Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩ ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚ
ĕŀĽŀĭŒľĴƞĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅ
ĮĔĨŇĩńħœĮĪňŗĴňĔŅĶĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮľĶŊŀĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟ
ĭĶŇĔŅĶĴľŅĺŇĪĵŅĸńĵ 

 
ĮĶńĭĕƟŀėĺŅĴŒľƟŏľĴŅŃĽĴŐĸŃ
ĽŀħėĸƟŀĚĔńĭĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ0344 

 
 
 



 

120 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.2560 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.2565 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĭĭȮ/,0ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐįĬȮ/,0 ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň  
ěņĬĺĬľĬƞĺĵĔŇĨĽŃĽĴĨĸŀħľĸńĔĽŌĨĶ 50ȮľĬƞĺĵĔŇĨ ěņĬĺĬľĬƞĺĵĔŇĨĽŃĽĴĨĸŀħľĸńĔĽŌĨĶ 50ȮľĬƞĺĵĔŇĨ  
Ĕ,ȮȮĮĶŇĠĠŅĬŇıĬīƢ   50ȮȮľĬƞĺĵĔŇĨ 
 15/675ȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 50ȮȮľĬƞĺĵĔŇĨ 
 

Ĕ,ȮȮĮĶŇĠĠŅĬŇıĬīƢ  
ȮȮȮȮȮȮȮȮȮȮȮ15/675ȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 50ȮȮľĬƞĺĵĔŇĨ 

 
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶȮı,Ļ,Ȯ0343 

Ĕ, ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ  
1, ĔŅĶěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢőħĵŒĝƟ
ĳŅļŅŀńĚĔķļȮŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŐĸŃ
ĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅĨĸŀħĶŃĵŃŏĺĸŅ
ĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮ 
2, įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢ
ľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ
ěņĬĺĬȮ2 ŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, SCOPUS, PubMed ľĶŊŀȮ
Web of ScienceȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮ 

 
 
 
 
 

/,ȮĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŐĸŃĬņŏĽĬŀ
įĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļȮ
ŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ/.ȮĳŅė
ĔŅĶĻŉĔļŅȮŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħ
ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
0,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢěŃĨƟŀĚ 
0,/ȮœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮěņĬĺĬȮ2 ŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮScopus, IEEE, PubMed ľĶŊŀȮWeb of ScienceȮ
ŐĸŃȮĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃȮ
įĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃ
ŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮľĶŊŀ 

 
 

ĮĶńĭĕƟŀėĺŅĴŒľƟĝńħŏěĬĵŇŗĚĕŉŘĬȮ 
 
 
 
 
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĔĦĤƢŐĬĺ
ĮĢŇĭńĨŇŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅ
ĬŇıĬīƢĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 
 
 

 
 
 
 



 

121 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.2560 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.2565 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1,Ȯ ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢȮŒĬĪňŗ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭĕŀĚĽŅĕŅĺŇĝŅȮœĴƞĬƟŀĵ
ĔĺƞŅȮ1 ŏĶŊŗŀĚȮȮ 

 

0,0ȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮ
Readiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĸŃȮ
œħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢ
ŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮScopus, IEEE, PubMed ľĶŊŀȮWeb of Science 
ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋ
ĽńĚĔńħȮŴĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵň
ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵȮ
ľĶŊŀ 
0,1ȮįĸĚŅĬĬĺńĨĔĶĶĴȮěņĬĺĬȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness 

Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ5ȮĕŉŘĬœĮȮŐĸŃȮœħƟĶńĭĔŅĶĨňıŇĴıƢ
ŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮScopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃȮĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬ
ĝŊŗŀŐĶĔȮŐĸŃȮįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚĶŃĭŋĽńĚĔńħȮŴĽŅĕŅĺŇĝŅ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĻŌĬĵƢĺŇěńĵŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ
ėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŵ 

1,ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġň
ĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

 

ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĔĦĤƢŐĬĺ
ĮĢŇĭńĨŇŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅ
ĬŇıĬīƢĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĮĶńĭĕƟŀėĺŅĴŒľƟĝńħŏěĬĵŇŗĚĕŉŘĬȮ 
 
 
 



 

122 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.2560 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ.2565 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
4, ĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŐĸŃ
ĬņŏĽĬŀĨƞŀĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŏıŊŗŀĶĺĭĶĺĴ
ĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

4,ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬ
ĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŏıŊŗŀĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵ
ĪŋĔĳŅėĔŅĶĻŉĔļŅ 

ĮĶńĭĕƟŀėĺŅĴŒľƟĝńħŏěĬĵŇŗĚĕŉŘĬȮ 
 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ  
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮĨŅĴėĺŅĴŏľŖĬĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 

 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
-ŏľĴŊŀĬŏħŇĴ- 
2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŀŅěĔņľĬħŒľƟĬńĔĻŉĔļŅ

ĨƟŀĚŏĶňĵĬĺŇĝŅıŊŘĬģŅĬĭŅĚĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭħŋļġňĬŇıĬīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĺŇĝŅĔŅĶ
ŏıŇŗĴŏĨŇĴȮőħĵœħƟĶńĭŀńĔļĶȮVȮ 

 
 
ŏıŊŗŀėĺŅĴĽĴĭŌĶĦƢĕŀĚħŋļġňĬŇıĬīƢ 

Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
/,ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩȮŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮĳŅĵŒĬĮƖ
ĔŅĶĻŉĔļŅĪňŗȮ1 

2,ȮȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņ
ĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬ 1 ĳŅė
ĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩ ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

 
2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪōīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀ
ĽŀĭŒľĴƞĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ
ĩńħœĮĪňŗĴňĔŅĶĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅȮľĶŊŀĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶ
ĴľŅĺŇĪĵŅĸńĵ 

 
ĮĶńĭĕƟŀėĺŅĴŒľƟŏľĴŅŃĽĴŐĸŃ
ĽŀħėĸƟŀĚĔńĭĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ0366 

 
 



 

123 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

5,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔņľĬħĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ  
ŐįĬȮ/,/ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮȮȮȮȮ 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

 
-ŏľĴŊŀĬŏħŇĴ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
15/678 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0Ȯ 

-ŏľĴŊŀĬŏħŇĴ- 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
15/678 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0Ȯ 

 
-ŏľĴŊŀĬŏħŇĴ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
15/678 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0Ȯ 

-ŏľĴŊŀĬŏħŇĴ- 



 

124 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
15/678 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0Ȯ 

 

-ŏľĴŊŀĬŏħŇĴ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
15/678 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0Ȯ 

-ŏľĴŊŀĬŏħŇĴ- 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
15/678 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮ 

 

-ŏľĴŊŀĬŏħŇĴ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ĽŀĭĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

-ŏľĴŊŀĬŏħŇĴ- 

 
 



 

125 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

ŐįĬȮ/,0 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮȮȮȮȮ 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-Ȯ 

Ȯ 

-ŏľĴŊŀĬŏħŇĴ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
15/697 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9Ȯ 

-ŏľĴŊŀĬŏħŇĴ- 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
15/697 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 

 

-ŏľĴŊŀĬŏħŇĴ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
15/697 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 

-ŏľĴŊŀĬŏħŇĴ- 

 

 



 

126 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
15/697 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 

 

-ŏľĴŊŀĬŏħŇĴ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
15/697 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 

-ŏľĴŊŀĬŏħŇĴ- 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ  ľĬƞĺĵĔŇĨ 
15/697 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 

Ȯ 

-ŏľĴŊŀĬŏħŇĴ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
15/697 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 

-ŏľĴŊŀĬŏħŇĴ- 

 
 
 

 



 

127 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
15/697 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7Ȯ 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 

 

-ŏľĴŊŀĬŏħŇĴ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ĽŀĭħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ěńħĽńĴĴĬŅȮĬņŏĽĬŀįĸĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 

-ŏľĴŊŀĬŏħŇĴ- 

 

 
 
 
 
 
 
 
 
 
 
  



 

128 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

4,ȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0344 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

129 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

130 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

131 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

132 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

133 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

134 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

135 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

136 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

137 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ&ľĸńĔĽŌĨĶĽľĺŇĪĵŅĔŅĶ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345'ȮėĦŃŏĔļĨĶĻŅĽĨĶƢȮ 
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