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ȮȮȮȮĽŅĶĭńĠ 
 
            ľĬƟŅ 
 
ľĴĺħĪňŗȮ/ ĕƟŀĴŌĸĪńŗĺœĮ           ȮȮ1 
ľĴĺħĪňŗȮ0 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ          ȮȮ6 
ľĴĺħĪňŗȮ1 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ      ȮȮ11 
ľĴĺħĪňŗȮ2 įĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ      ȮȮ47 
ľĴĺħĪňŗȮ3 ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ       ȮȮ63 
ľĴĺħĪňŗȮ4 ĔŅĶıńĥĬŅėĦŅěŅĶĵƢ         ȮȮ66 
ľĴĺħĪňŗȮ5 ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ        ȮȮ67 
ľĴĺħĪňŗȮ6 ĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ     ȮȮ75 
ĳŅėįĬĺĔȮĔ ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ 2561   ȮȮ6. 
ĳŅėįĬĺĔȮĕ ĕƟŀĴŌĸĮĶŃĺńĨŇŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ   103 
ĳŅėįĬĺĔȮė ĶŅĵĚŅĬįĸĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨŐĸŃĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬ  141 
  ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/'  
ĳŅėįĬĺĔȮĚ ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃŀĬŋĔĶĶĴĔŅĶıŇěŅĶĦŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ  /26 
  ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344'  
ĳŅėįĬĺĔȮě ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ  148 
ĳŅėįĬĺĔȮĜȮ ĨŅĶŅĚŐĽħĚėĺŅĴĽŀħėĸƟŀĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ  156 
  &ProgramȮLearning OutcomesȮ8ȮPLOs'ȮĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ  
  ĕŀĚĶŅĵĺŇĝŅȮ&Course Learning OutcomesȮ8ȮCLOs) 
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ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344) 
 
 

ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ 
ĺŇĪĵŅŏĕĨ-ėĦŃ-ĳŅėĺŇĝŅ  ıĶŃĶŅĝĺńĚĽĬŅĴěńĬĪĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴȮ

ĳŅėĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮȮȮȮȮ 
ȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮ 

ľĴĺħĪňŗȮ/ȮĕƟŀĴŌĸĪńŗĺœĮ 
/, ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
  1.1 ĶľńĽľĸńĔĽŌĨĶ 25510081107508 
  /,0ȮĝŊŗŀľĸńĔĽŌĨĶ   
  ĳŅļŅœĪĵ   ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮ 
  ĳŅļŅŀńĚĔķļ  Master of Science Program in Food Technology 
 
0, ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
  ĝŊŗŀŏĨŖĴĳŅļŅœĪĵ  ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮ&ŏĪėőĬőĸĵňŀŅľŅĶ) 

ĝŊŗŀŏĨŖĴĳŅļŅŀńĚĔķļ Master of Science  (Food Technology) 

 ĝŊŗŀĵƞŀĳŅļŅœĪĵ  ĺĪ.Ĵ. (ŏĪėőĬőĸĵňŀŅľŅĶ) 
 ĝŊŗŀĵƞŀĳŅļŅŀńĚĔķļ M.Sc. (Food Technology)  
 
1, ĺŇĝŅŏŀĔ 
  œĴƞĴň 
 
2, ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
  ŐįĬȮĔȮŐĭĭȮĔȮ/  ĴňėƞŅŏĪňĵĭŏĪƞŅȮ14ȮľĬƞĺĵĔŇĨ 
  ŐįĬȮĔȮŐĭĭȮĔȮ0  œĴƞĬƟŀĵĔĺƞŅȮ14ȮľĬƞĺĵĔŇĨ 
  ŐįĬȮĕ   œĴƞĬƟŀĵĔĺƞŅȮ14ȮľĬƞĺĵĔŇĨ 
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3, ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
  3,/ ĶŌĮŐĭĭ   ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪȮȮľĸńĔĽŌĨĶȮ2 ĮƖ 
  3,0 ĳŅļŅĪňŗŒĝƟ   ĳŅļŅœĪĵȮŐĸŃ/ľĶŊŀȮĳŅļŅŀńĚĔķļȮ 
  3,1 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅ  ĶńĭĪńŘĚĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 
  3,2 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
  3,3 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 
4, ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 

 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ, 2564Ȯ&ĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/'Ȯ 
 ŏĶŇŗĴŏĮƕħĽŀĬĳŅėĔŅĶĻŉĔļŅĨƟĬȮĮƖĔŅĶĻŉĔļŅȮȮ2564 

 ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗȮ7-0343ȮĺńĬĪňŗȮ04ȮŏħŊŀĬĔńĬĵŅĵĬȮı,Ļ,Ȯ0343 
 ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴȮȮėĶńŘĚĪňŗ 10/2565ȮĺńĬĪňŗȮ19 ŏħŊŀĬĨŋĸŅėĴ ı,Ļ,Ȯ2565 
 
5, ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
  ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ 
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮŒĬĮƖĔŅĶĻŉĔļŅȮ0345 
 
6, ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 6,/ȮıĬńĔĚŅĬĺŇěńĵŐĸŃıńĥĬŅįĸŇĨĳńĦĤƢŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 
 8.2 ıĬńĔĚŅĬĨĶĺěĽŀĭŐĸŃĮĶŃĔńĬėŋĦĳŅıŀŅľŅĶ 
 8.3 ıĬńĔĚŅĬİƙŅĵįĸŇĨȮİƙŅĵĔŅĶĨĸŅħȮİƙŅĵĕŅĵĪňŗŏĔňŗĵĺĕƟŀĚŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 
 8.4ȮıĬńĔĚŅĬĺŇŏėĶŅŃľƢįĸŇĨĳńĦĤƢŐĸŃĔŅĶĨĸŅħŀŅľŅĶ 
 8.5ȮıĬńĔĚŅĬĕŅĵĺńĨĩŋŏěŊŀĮĬŀŅľŅĶŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
 8.6 ŏěƟŅľĬƟŅĪňŗŒĬľĬƞĺĵĚŅĬĺŇěńĵȮĺŇŏėĶŅŃľƢėŋĦĳŅıŀŅľŅĶȮĨĶĺěĮĶŃŏĴŇĬĶŃĭĭĮĶŃĔńĬėŋĦĳŅıŀŅľŅĶȮ
ŐĸŃľĬƞĺĵĚŅĬĔŜŅľĬħĴŅĨĶģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶŒĬĳŅėĶńģŐĸŃŏŀĔĝĬ 
 8.7ȮŏěƟŅľĬƟŅĪňŗĺŇŏėĶŅŃľƢőėĶĚĔŅĶŒĬľĬƞĺĵĚŅĬŒľƟĪŋĬĺŇěńĵŐĸŃĽƞĚŏĽĶŇĴĬĺńĨĔĶĶĴ 
 8.8 ĬńĔĺŇĝŅĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅŐĸŃľĬƞĺĵĚŅĬĺŇěńĵŒĬ
ĳŅėĶńģŐĸŃŏŀĔĝĬ 
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7,ȮȮĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
 7,/ ĬŅĵőĽĳŅėȮĽŀĬœĺ 

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ1-33.2-...45-xx-x 
ĨŜŅŐľĬƞĚ  ĶŀĚĻŅĽĨĶŅěŅĶĵƢ 

          ėŋĦĺŋĥŇ  Ph.D. (Chemical Engineering) University of Cambridge, UK (0..1' 
   M.S. (Chemical Engineering) Imperial College, University of  

London, UK (/776' 
    ȮȮȮȮȮȮȮȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŅľŅĶ'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭ 2  
            ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ&0315' 
 7,0 ĬŅĵĮĶŅőĴĪĵƢȮėŌĺŇěŇĨĶěŅĶŋ 

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ1-51./-..230-xx-x 
ĨŜŅŐľĬƞĚ  ĶŀĚĻŅĽĨĶŅěŅĶĵƢ 

          ėŋĦĺŋĥŇ  Dr. Agric. Sci. (Food Science and Biotechnology) Kyoto University,  
Japan (2004) 
M. Agric. Sci. (Applied Life Science) Kyoto University, Japan (2001) 

    ȮȮȮȮȮȮȮȮĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭ 2ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0317' 
 7,1 ĬŅĚĽŅĺĭŋĻĶŅĔĶĦƢȮĴľŅőĵīň 

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ1-2/./-./.30-xx-x 
ĨŜŅŐľĬƞĚ  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
ėŋĦĺŋĥŇ Dr.rer.nat. (Natural Science' The University of Hohenheim, Germany 

&0..3' 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ' ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ &0315' 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ' ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2532) 

 9.4 ĬŅĚĽŅĺĳŅĶŇĔŅȮĶŋƞĚıŇĝĵıŇŏĝģ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮ/-/./3-...73-xx-x 
ĨŜŅŐľĬƞĚ  ŀŅěŅĶĵƢ 
ėŋĦĺŋĥŇ Dr. sc. agr, (Agricultural Science' The University of Hohenheim, 

Germany &0.16' 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ' ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0353' 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'ȮŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭ 2ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ(2550) 

 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴȮȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮıĶŃĶŅĝĺńĚĽĬŅĴěńĬĪĶƢȮȮ
ŏĸĕĪňŗȮ4ȮĩĬĬĶŅĝĴĶĶėŅŒĬȮĨŜŅĭĸıĶŃĮģĴŏěħňĵƢȮŀŜŅŏĳŀŏĴŊŀĚȮěńĚľĺńħĬėĶĮģĴȮ51... 
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//,ȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
  //,/ ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 

   ĳŅĵŒĨƟĬőĵĭŅĵĮĶŃŏĪĻœĪĵȮ2,.ȮĶńģĭŅĸœħƟŏĶŇŗĴĨƟĬĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅŏĻĶļģĔŇěĝňĺĳŅıȮ
ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺȮ&Bio ů Circular ů Green Economy : BCG Model) : őĴŏħĸ
ŏĻĶļģĔŇěĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮŏĮƦĬĺŅĶŃŐľƞĚĝŅĨŇȮĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ0342ȮŏĮƦĬĨƟĬœĮȮőħĵĽŅĕŅĔŅĶŏĔļĨĶŐĸŃ
ŀŅľŅĶȮŏĮƦĬȮ1 ŒĬȮ4 ĽŅĕŅĵŋĪīĻŅĽĨĶƢȮőħĵŏĜıŅŃĔŅĶĽĶƟŅĚŏĔļĨĶĴŌĸėƞŅĽŌĚŐĸŃĔŅĶĽĶƟŅĚįĸŇĨĳńĦĤƢŀŅľŅĶĴŌĸėƞŅ
ĽŌĚħƟĺĵĔŅĶŒĝƟŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŐĸŃĔŅĶěńħĔŅĶĪňŗĪńĬĽĴńĵŐĸŃĨŀĭĽĬŀĚĨƞŀĔĶŃŐĽıĸĺńĨĪňŗŏĮĸňŗĵĬŐĮĸĚ
ŀĵƞŅĚĶĺħŏĶŖĺŒĬĮƤěěŋĭńĬȮĬŀĔěŅĔĬňŘȮěŅĔĔŅĶŐıĶƞĶŃĭŅħĕŀĚœĺĶńĽőėĺŇħ-19 ĨńŘĚŐĨƞĮĸŅĵĮƖȮı,Ļ,Ȯ2562 ĽƞĚįĸ
ĔĶŃĪĭĨƞŀŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵŐĸŃĕŀĚőĸĔŀĵƞŅĚĶŋĬŐĶĚŒĬĪŋĔĳŅėĽƞĺĬȮĪŜŅŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚ
ŀŋĨĽŅľĔĶĶĴŐĸŃėĺŅĴĨƟŀĚĔŅĶħƟŅĬŀŅľŅĶĕŀĚėĬĪńŗĺőĸĔȮįŌƟĭĶŇőĳėŒĽƞŒěŒĬĔŅĶŏĸŊŀĔĞŊŘŀįĸŇĨĳńĦĤƢŀŅľŅĶŐĸŃ
ŏĔļĨĶŐĮĶĶŌĮĪňŗĽĬŀĚĨŀĭĨƞŀėĺŅĴĨƟŀĚĔŅĶħƟŅĬĽŋĕĳŅıĴŅĔĵŇŗĚĕŉŘĬȮħńĚĬńŘĬŐĬĺėŇħŒĬĔŅĶįĸŇĨŀŅľŅĶěŉĚĴňėĺŅĴ
ŏĮĸňŗĵĬŐĮĸĚŐĸŃĴňėĺŅĴĨƟŀĚĔŅĶĬĺńĨĔĶĶĴŒĬŀŋĨĽŅľĔĶĶĴĴŅĔĵŇŗĚĕŉŘĬȮĽƞĚįĸŒľƟŏĔŇħėĺŅĴĨƟŀĚĔŅĶĔŅĶįĸŇĨ
ĔŜŅĸńĚėĬĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶŏıŇŗĴĕŉŘĬĪńŘĚŒĬĳŅėĶńģŐĸŃŏŀĔĝĬ 

  //,0 ȮȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
  ĮƤěěŋĭńĬőėĶĚĽĶƟŅĚĮĶŃĝŅĔĶĕŀĚĮĶŃŏĪĻœĪĵĕƟŅĽŌƞĽńĚėĴįŌƟĽŌĚŀŅĵŋıĶƟŀĴĔńĭĔŅĶĕŅħŐĶĚĚŅĬĺńĵ
ĪŜŅĚŅĬŒĬŀĬŅėĨŀńĬŒĔĸƟȮĪŜŅŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚħƟŅĬıķĨŇĔĶĶĴĔŅĶĭĶŇőĳėŐĸŃĔŅĶŏĸŊŀĔĞŊŘŀįĸŇĨĳńĦĤƢ
ŀŅľŅĶŐĸŃŏĔļĨĶŐĮĶĶŌĮȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔĸŋƞĴŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮĔŅĶĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚěŅĔĳŅĵŒĬŏĮƦĬ
ĔĸœĔĪňŗĽŜŅėńĠŒĬĔŅĶĕńĭŏėĸŊŗŀĬĬőĵĭŅĵĮĶŃŏĪĻœĪĵȮ2,.ȮĞŉŗĚĨƟŀĚŀŅĻńĵĔŅĶĬŜŅĨƟĬĪŋĬĪŅĚėĺŅĴľĸŅĔľĸŅĵĕŀĚ
ĺńĨĩŋħŇĭıŊŘĬĩŇŗĬȮĳŌĴŇĮƤĠĠŅȮĶĺĴĩŉĚŀńĨĸńĔļĦƢĪŅĚĺńĥĬīĶĶĴįƞŅĬĔĶŃĭĺĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢĽŌƞ
ĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴĳŅĵŒĬĮĶŃŏĪĻȮĬŀĔěŅĔĬňŘĔŅĶŐıĶƞĶŃĭŅħĕŀĚœĺĶńĽőėĺŇħ-19 ĬŜŅœĮĽŌƞĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĝŇĚ
ĽńĚėĴŀĵƞŅĚĴŅĔȮŏĝƞĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĪňŗıńĔŀŅĻńĵȮ(work from home) ŐĸŃĔŅĶěńĭěƞŅĵĞŊŘŀĽŇĬėƟŅįƞŅĬĔŅĶ
ĽƞĚĩŉĚĭƟŅĬȮŏĮƦĬĨƟĬȮĪŜŅŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŅĝňıĕŀĚįŌƟœħƟĶńĭįĸĔĶŃĪĭěŅĔĔŅĶľĵŋħěƟŅĚĚŅĬȮŐĸŃĔŅĶĮƕħ
ĔŇěĔŅĶŏĮƦĬěŜŅĬĺĬĴŅĔ 
 
/0, įĸĔĶŃĪĭěŅĔĕƟŀȮ//,/ȮŐĸŃȮ//,0ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
  /0,/ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ  
 ȮȮȮȮȮȮȮȮěŅĔıĸĺńĨĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĪńŘĚĪŅĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĺńĥĬīĶĶĴŏĮƦĬĽŇŗĚĪňŗĽƞĚįĸ
ĔĶŃĪĭĨƞŀĔŅĶıńĥĬŅĭŋėĸŅĔĶĶŋƞĬŒľĴƞŏıŊŗŀŒľƟĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮ
ŒĬĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟȮŐĸŃĬĺńĨĔĶĶĴŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶĕŀĚĮĶŃŏĪĻȮıĶƟŀĴĪńŘĚĴňěĶŇĵīĶĶĴȮħńĚĬńŘĬȮĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶěŉĚŏĬƟĬĪňŗĔŅĶĽĶƟŅĚĭŋėĸŅĔĶĪňŗĴňĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĽŅĴŅĶĩĨƞŀĵŀħėĺŅĴĶŌƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶ
œħƟȮĶĺĴĩŉĚĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟȮ 

 



  5                                                   Ĵėŀ,2 

 

  /0,0 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
  ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟȮ
ėĺŅĴĽŅĴŅĶĩȮĴňĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢŐĸŃĺŇıŅĔļƢŀĚėƢ
ėĺŅĴĶŌƟȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĴňěĶŇĵīĶĶĴȮĽƞĚŏĽĶŇĴĔŅĶŒĝƟŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴȮŀňĔĪńŘĚĵńĚĽŅĴŅĶĩĨƞŀĵŀħ
ėĺŅĴĶŌƟŏħŇĴĽŌƞĔŅĶĭŌĶĦŅĔŅĶŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŏıŊŗŀıńĥĬŅŀŋĨĽŅľĔĶĶĴŀŅľŅĶŐĸŃŏĔļĨĶŐĮĶĶŌĮȮ
ĬŀĔěŅĔĬňŘĵńĚĽĬńĭĽĬŋĬĔŅĶŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŐĸŃĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃĝŋĴĝĬŒĬĽńĚėĴ 
 
/1, ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬ 
  ȮȮȮȮȮȮȮȮȮȮœĴƞĴňȮ 
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ľĴĺħĪňŗȮ0ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 
/, ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
  /,/ ĮĶńĝĠŅ 
ȮȮȮȮȮȮȮ ĴŋƞĚĽĶƟŅĚĬńĔŏĪėőĬőĸĵňŀŅľŅĶĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĴň
ėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮŏĮƦĬįŌƟĬŜŅȮĴňěĶŇĵīĶĶĴŐĸŃĽŅĴŅĶĩŐĔƟĮƤĠľŅħƟŅĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶœħƟ 
 
  /,0 ėĺŅĴĽŜŅėńĠ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮœħƟŀŀĔŐĭĭĕŉŘĬőħĵĴňŏĮƚŅľĴŅĵŏıŊŗŀĽĶƟŅĚ
ŀĚėƢėĺŅĴĶŌƟȮŐĸŃįĸŇĨĬńĔŏĪėőĬőĸĵňŀŅľŅĶĪňŗĴňėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĔŅĶıńĥĬŅ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶŐĸŃŏĔļĨĶŐĮĶĶŌĮȮĞŉŗĚŏĮƦĬľĬŉŗĚŒĬŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵĕŀĚĮĶŃŏĪĻœĪĵĪňŗŏĮƦĬĔĸœĔ
ĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěœĮĽŌƞĔŅĶŏĮƦĬĮĶŃŏĪĻĪňŗĴňĶŅĵœħƟĽŌĚĕŉŘĬȮĨŀĭĽĬŀĚĬőĵĭŅĵĮĶŃŏĪĻœĪĵȮ2,.ȮĽŜŅľĶńĭĔŅĶĽĶƟŅĚ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞĪňŗŏĔŇħĕŉŘĬőħĵŒĝƟĔŅĶĺŇěńĵŏĮƦĬģŅĬŐľƞĚĔŅĶıńĥĬŅěŃĬŜŅœĮĽŌƞĔŅĶĵĔĶŃħńĭĬĺńĨĔĶĶĴȮŐĸŃĔŅĶ
ěńħĔŅĶĶŌĮŐĭĭŒľĴƞȮŀńĬěŃŏĮƦĬŐĬĺĪŅĚœĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚěŅĔĳŅĵŒĬŐĸŃĔŅĶĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěģŅĬ
ĶŅĔĕŀĚĮĶŃŏĪĻœĪĵŀĵƞŅĚĽĴħŋĸŐĸŃĵńŗĚĵŊĬ 

 
 /,1ȮĺńĨĩŋĮĶŃĽĚėƢŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
 ȮȮȮȮȮȮ/,1,/ȮȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮ 

/'ȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŐĸŃĨƞŀĵŀħėĺŅĴĶŌƟŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬ
ŏĪėőĬőĸĵňŀŅľŅĶœħƟ 

0'ȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ĨŅĴŐĬĺĪŅĚěĶŇĵīĶĶĴĔŅĶĺŇěńĵŒĬħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶœħƟ 
 ȮȮȮȮȮȮ ȮȮȮȮ1'ȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĽŅĴŅĶĩĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶœħƟ 

ȮȮȮȮȮȮ ȮȮȮȮ4) ŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴŏĮƦĬįŌƟĬŜŅȮŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟ 
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 ȮȮȮȮȮȮ/,1,0ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ (Program Learning Outcome) PLOs 
 
ĸŜŅħńĭĪňŗ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ

ĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 
Cognitive DomainȮ
&Knowledge' 

ȮBloomŲsTaxonomy&Revised'' 

Psychomotor 
Domain 
&Skills' 

Affective 
Domain 
&Attitude' 

R U Ap An E C S At 
PLO1 ŀīŇĭŅĵľĸńĔĔŅĶĪňŗĽŜŅėńĠħƟŅĬ

ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ŀŅľŅĶœħƟ 

 P       

PLO2 ĬŜŅėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňŀŅľŅĶœĮŒĝƟŒĬ
ĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ĨŅĴŐĬĺĪŅĚěĶŇĵīĶĶĴĔŅĶ
ĺŇěńĵœħƟ 

   P   P P 

PLO3 ŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ
ŏıŊŗŀĔŅĶĺŇěńĵŐĸŃıńĥĬŅŐĸŃ
ĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟœħƟ 

  P      

PLO4 ĮĶŃŏĴŇĬŐĸŃĨƞŀĵŀħėĺŅĴĶŌƟŒĬ
ĔŅĶŐĔƟĮƤĠľŅħƟŅĬŏĪėőĬőĸĵň
ŀŅľŅĶĨƞŅĚȮŕȮœħƟ 

    P    

PLO5 ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬ
ŏĪėőĬőĸĵňŀŅľŅĶħƟĺĵĔŅĶ
ĬŜŅŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ľĶŊŀĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶ 

  P      

PLO6 ŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴėĺŅĴ
ŏĮƦĬįŌƟĬŜŅȮ 

       P 

PLO7 ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟ        P 
PLO8 ėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĸŃ

ĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢœħƟ 
   P     

 
ľĴŅĵŏľĨŋȮ: ĶŃĭŋĽńĠĸńĔļĦƢȮPŒĬĝƞŀĚ ŴCognitive DomainŵȮĶŃħńĭĨƞŅĚȮŕ  
  ľĶŊŀĝƞŀĚȮŴPsychomotor Domainŵ ŐĸŃȮȮŴAffective Domainŵ ȮĨŅĴėĺŅĴŏľĴŅŃĽĴ 
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 1.3.3 ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗ
ėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 
1. ŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŐĸŃĨƞŀĵŀħėĺŅĴĶŌƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶœħƟ 

P P P P    P 

2. ŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴėŇħ
ĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶ
ĺŇěńĵŐĸŃıńĥĬŅĨŅĴŐĬĺĪŅĚěĶŇĵīĶĶĴ
ĔŅĶĺŇěńĵŒĬħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶœħƟ 

P P P P    P 

3. ŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĽŅĴŅĶĩ
ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵň
ŀŅľŅĶœħƟ 

P  P  P    

4. ŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴŏĮƦĬ
įŌƟĬŜŅ ŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟ 

     P P  

 
ľĴŅĵŏľĨŋȮ: ĶŃĭŋĽńĠĸńĔļĦƢȮPŒĬĝƞŀĚĪňŗĺńĨĩŋĮĶŃĽĚėƢĽńĴıńĬīƢĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ
(PLOs) 
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2.  ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĮĶńĭĮĶŋĚĔŅĶĮĶŃĝŅĽńĴıńĬīƢ
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮ
ĽŅĕŅŏĪėőĬőĸĵňŀŅľŅĶ 
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ1ȮĮƖ 

- ěńħĔŇěĔĶĶĴĮĶŃĝŅĽńĴıńĬīƢ
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ
ĴľŅĭńĦĤŇĨȮĽŅĕŅŏĪėőĬőĸĵň
ŀŅľŅĶŒĬĶŌĮŐĭĭįĽĴįĽŅĬ 

- ĽŜŅĶĺěĔŅĶĶńĭĶŌƟŐĸŃĶŌƟěńĔ
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ
ĴľŅĭńĦĤŇĨȮĽŅĕŅŏĪėőĬőĸĵň
ŀŅľŅĶ 

- ěŜŅĬĺĬĔŇěĔĶĶĴĮĶŃĝŅĽńĴıńĬīƢ 
- ěŜŅĬĺĬįŌƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĮĶŃĝŅĽńĴıńĬīƢ 

- ěŜŅĬĺĬĔŅĶĶńĭĶŌƟľĶŊŀŏĕƟŅĩŉĚĔŅĶ
ĮĶŃĝŅĽńĴıńĬīƢ 

- įĸĽŜŅĶĺěĔŅĶĶŌƟěńĔľĸńĔĽŌĨĶĺŇĪĵŅ
ĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅŏĪėőĬőĸĵň
ŀŅľŅĶ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĨĸŅħŐĶĚĚŅĬ 
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ1ȮĮƖ 

- ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟ
ĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ 

- ěńħĪŜŅėŌƞŏĪňĵĭĔńĭľĸńĔĽŌĨĶŒĬ
ĽŅĕŅĺŇĝŅŏħňĵĺĔńĬĪňŗŏĮƕħĽŀĬ
ĳŅĵŒĬĮĶŃŏĪĻ 

- ħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ŒľƟĪńĬĽĴńĵ 

- įĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚ
ľĸńĔĽŌĨĶ 

- įĸĽŜŅĶĺěěŅĔĔŅĶěńħĪŜŅėŌƞŏĪňĵĭ 
- ŏŀĔĽŅĶĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕľĸńĔĽŌĨĶȮ
&ĽĴŀ.08) 

ĽƞĚŏĽĶŇĴĪńĔļŃĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟ
ŐĔƞĬńĔĻŉĔļŅ 
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ1ȮĮƖ 

- ěńħŒľƟĴňĪŋĬįŌƟĝƞĺĵĽŀĬ - ěŜŅĬĺĬĬńĔĻŉĔļŅįŌƟĶńĭĪŋĬįŌƟĝƞĺĵĽŀĬ 

ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵőħĵŒĝƟőěĪĵƢ
ĺŇěńĵěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮ 
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ1ȮĮƖ 
 

- ĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭ
ľĬƞĺĵĚŅĬįŌƟŒľƟĪŋĬĺŇěńĵŐĔƞ
ĽĩŅĬĮĶŃĔŀĭĔŅĶ 

- ĮĶŃĝŅĽńĴıńĬīƢľńĺĕƟŀőěĪĵƢ
ĚŅĬĺŇěńĵĪňŗŏĮƕħĶńĭěŅĔ
ľĬƞĺĵĚŅĬįŌƟŒľƟĪŋĬĺŇěńĵĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭ
ĳŅėŀŋĨĽŅľĔĶĶĴ 

- ěŜŅĬĺĬĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃĪňŗŐĔƟĮƤĠľŅĳŅėŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶ 
 

ıńĥĬŅŀŅěŅĶĵƢĶŋƞĬŒľĴƞȮ 
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ1ȮĮƖ 
 

- ĴňĶŃĭĭıňŗŏĸňŘĵĚŐĸŃĔŅĶŒľƟ
ėŜŅĮĶŉĔļŅȮ&coaching) ħƟŅĬ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅȮĔŅĶĕŀĪŋĬĺŇěńĵȮ
ĔŅĶĕŀĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞ
ŀŅěŅĶĵƢŒľĴƞȮőħĵĳŅėĺŇĝŅłȮ
ĴŀĭľĴŅĵŀŅěŅĶĵƢıňŗŏĸňŘĵĚĪňŗ

- ěŜŅĬĺĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ/
őėĶĚĔŅĶĺŇěńĵĕŀĚŀŅěŅĶĵƢŒľĴƞ 

- ěŜŅĬĺĬőėĶĚĔŅĶĺŇěńĵĪňŗĴňŀŅěŅĶĵƢŒľĴƞ
ŏĮƦĬįŌƟĶƞĺĴőėĶĚĔŅĶĺŇěńĵ 
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ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĴňĮĶŃĽĭĔŅĶĦƢ 
- ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŒľĴƞŏĕƟŅ
ĶƞĺĴĪŜŅĚŅĬĺŇěńĵĔńĭŀŅěŅĶĵƢ
įŌƟŏĝňŗĵĺĝŅĠ 

- ěńħĽĶĶĪŋĬĺŇěńĵŐĸŃĽŇŗĚ
ŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶ
ĪŜŅĺŇěńĵĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 

ŏıŇŗĴėĺŅĴĶƞĺĴĴŊŀĔńĭ
ĽĩŅĭńĬĔŅĶĻŉĔļŅĨƞŅĚĮĶŃŏĪĻ 
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ2ȮĮƖ 

- ŐĸĔŏĮĸňŗĵĬĭŋėĸŅĔĶŐĸŃ
ĬńĔĻŉĔļŅŒĬħƟŅĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃĔŅĶĺŇěńĵ 

- ěŜŅĬĺĬĭŋėĸŅĔĶ/ĬńĔĻŉĔļŅĳŅĵŒĨƟ
ĔŇěĔĶĶĴŐĸĔŏĮĸňŗĵĬŒĬħƟŅĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃĔŅĶĺŇěńĵ 

- ěŜŅĬĺĬĔŇěĔĶĶĴĳŅĵŒĨƟėĺŅĴĶƞĺĴĴŊŀ 
- ěŜŅĬĺĬľĬƞĺĵĚŅĬĪňŗĴňėĺŅĴĶƞĺĴĴŊŀ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ
ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵň
ŀŅľŅĶȮŒľƟŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬȮ 
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ5ȮĮƖ 
 

- ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶ 

- ŏŀĔĽŅĶĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
- ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 
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ľĴĺħĪňŗȮ1ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/, ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
  /,/ ĶŃĭĭ 

   ěńħĔŅĶĻŉĔļŅŒĬĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/ȮĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢȮĕƟŀĔŜŅľĬħĨƞŅĚȮŕȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻ
ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
 
  /,0 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
   ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ ĳŅėĔŅĶĻŉĔļŅĸŃœĴƞĬƟŀĵĔĺƞŅȮ8ȮĽńĮħŅľƢȮĪńŘĚĬňŘ
ĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏľŖĬĽĴėĺĶ 

 
  /,1 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
   œĴƞĴň 
 
0, ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
  0,/ ĺńĬȮ-ȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
   ĳŅėĔŅĶĻŉĔļŅĨƟĬ   ŏħŊŀĬĔĶĔġŅėĴȮ-ȮıķĻěŇĔŅĵĬ 
   ĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮ  ŏħŊŀĬıķĻěŇĔŅĵĬȮ-ȮĴňĬŅėĴ 
   ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ  ŏħŊŀĬŏĴļŅĵĬȮůȮĴŇĩŋĬŅĵĬ   
 
  0,0ȮȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 

  2.2.1 ŐįĬȮĔȮŐĭĭȮĔȮ1ȮĽŜŅŏĶŖěĮĶŇĠĠŅĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶľĶŊŀ
ŏĪňĵĭŏĪƞŅȮĪńŘĚĬňŘŒľƟĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

  2.2.2ȮŐįĬȮĔȮŐĭĭȮĔȮ2ȮĽŜŅŏĶŖěĮĶŇĠĠŅĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶľĶŊŀ
ĽŅĕŅĺŇĝŅĨƞŅĚȮŕ ĪňŗŏĔňŗĵĺĕƟŀĚľĶŊŀŏĪňĵĭŏĪƞŅȮĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ȮȮ0,0,1ȮŐįĬȮĕȮ 
ȮȮ ȮȮȮ&/'ȮĽŜŅŏĶŖěĮĶŇĠĠŅĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶľĶŊŀĽŅĕŅĺŇĝŅĨƞŅĚȮŕȮĪňŗ

ŏĔňŗĵĺĕƟŀĚľĶŊŀŏĪňĵĭŏĪƞŅȮĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮȮ&0'ȮĴňĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňŀŅľŅĶȮŏĮƦĬŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ6ȮŏħŊŀĬȮ

ĽŜŅľĶńĭįŌƟĪňŗĴňėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĪňŗĔĸƞŅĺĕƟŅĚĨƟĬȮŒľƟĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶ 
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ȮȮ0,0,2ȮįŌƟĴňĽŇĪīŇŏĕƟŅĻŉĔļŅĨŅĴĕƟŀȮ2.2.1, 2.2.2ȮŐĸŃȮ2.2.3ȮĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı.Ļ. 034/ȮŐĸŃ/ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚȮ
&ĳŅėįĬĺĔȮĔ' 

ȮȮ0,0,3ȮėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮĪńŘĚĬňŘŒľƟĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŒľƟĴňĽŇĪīŇ
ĽĴńėĶŏĕƟŅĻŉĔļŅœħƟ 
 
  0,1ȮȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 

ȮȮȮȮȮȮȮ0,1,/ȮĮƤĠľŅħƟŅĬėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœĴƞœħƟěĭĔŅĶĻŉĔļŅĽŅĵ
ĨĶĚĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶ  

Ȯ0,1,2 ĮƤĠľŅħƟŅĬĔŅĶĮĶńĭĨńĺŐĸŃĔŅĶĺŅĚŐįĬĔŅĶĪŜŅĺŇěńĵ 
 

2.4  ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
 2.4.1 ĮĶńĭėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮőħĵěńħŒľƟĴňĶŅĵĺŇĝŅŏĽĶŇĴıŊŘĬģŅĬȮėŊŀȮĶŅĵĺŇĝŅȮ

4/0Ȯ3./ȮėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮěŜŅĬĺĬȮ1ȮľĬƞĺĵĔŇĨȮĞŉŗĚĻŉĔļŅőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĶĺĴŒĬ
ľĸńĔĽŌĨĶ 

 2.4.2 ěńħĔŇěĔĶĶĴĮģĴĬŇŏĪĻȮŐĬŃĬŜŅŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
    

2.5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖ 
ŐįĬȮĔȮŐĭĭȮĔȮ/ 

ĝńŘĬĮƖĪňŗȮ ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
ĮƖȮ0366 ĮƖȮ0367 ĮƖȮ0368 ĮƖȮ0349 ĮƖȮ0370 

ĝńŘĬĮƖĪňŗȮ/ 1 1 1 1 1 
ĝńŘĬĮƖĪňŗȮ0  1 1 1 1 
ĶĺĴ 1 2 2 0 2 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - 1 1 1 1 
 

ŐįĬȮĔȮŐĭĭȮĔȮ0 

ĝńŘĬĮƖĪňŗȮ ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
ĮƖȮ0366 ĮƖȮ0367 ĮƖȮ0368 ĮƖȮ0349 ĮƖȮ0370 

ĝńŘĬĮƖĪňŗȮ/ 3 3 3 3 3 
ĝńŘĬĮƖĪňŗȮ0  5 5 5 5 
ĶĺĴ 3 10 10 10 10 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - 5 5 5 5 
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ŐįĬȮĕ 

ĝńŘĬĮƖĪňŗȮ ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
ĮƖȮ0366 ĮƖȮ0367 ĮƖȮ0368 ĮƖȮ0349 ĮƖȮ0370 

ĝńŘĬĮƖĪňŗȮ/ 3 3 3 3 3 
ĝńŘĬĮƖĪňŗȮ0  5 5 5 5 
ĶĺĴ 3 10 10 10 10 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - 5 5 5 5 
 

2.6  ĚĭĮĶŃĴŅĦĨŅĴŐįĬȮ 
   2.6.1  ĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵȮĭŅĪ' 

 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

2566 2567 2568 2569 2570 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 22,... 66,... 66,... 66,... 66,... 
ėƞŅĸĚĪŃŏĭňĵĬ 37.,... /,/6.,... /,/6.,... /,/6.,... /,/6.,... 
ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ /..,... /..,... /..,... /..,... /..,... 
ĶĺĴĶŅĵĶńĭ 512,... /,146,... /,146,... /,146,... /,146,... 
  

2.6.2 ĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵȮĭŅĪ'   Ȯ 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

2566 2567 2568 2569 2570 

Ĕ. ĚĭħŜŅŏĬŇĬĔŅĶ      

ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 629,972 660,531 692,634 726,322 761,800 

ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬ 260,100 440,211 440,211 440,211 440,211 

ĪŋĬĔŅĶĻŉĔļŅ 100,000 100,000 100,000 100,000 100,000 

ĶŅĵěƞŅĵĶŃħńĭĴľŅĺŇĪĵŅĸńĵ - - - - - 

ĶĺĴȮ(Ĕ) 990,072 1,200,742 1,232,845 1,266,533 1,302,011 

ĕ. ĚĭĸĚĪŋĬ      
ėƞŅėĶŋĳńĦĤƢ 50,000 50,000 50,000 50,000 50,000 
ėƞŅėĶŋĳńĦĤƢŏıŊŗŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 50,000 50,000 50,000 50,000 50,000 
ėƞŅĔƞŀĽĶƟŅĚ - - - - - 
ĶĺĴȮ(ĕ) 100*... 100*... 100*... 100*... 100*... 



  14                                                   Ĵėŀ,2 

 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

2566 2567 2568 2569 2570 

ĶĺĴȮ(Ĕ)Ȯ+Ȯ(ĕ) 1,090,072 1,300,742 1,332,845 1,366,533 1,402,011 
ěŜŅĬĺĬĬńĔĻŉĔļŅ 11 22 22 22 22 
ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅ 99,097.45 59,124.64 60,583.86 62,115.14 63,727.77 

 
ľĴŅĵŏľĨŋȮ:ȮėƞŅŒĝƟěƞŅĵĽŌĚĽŋħĨƞŀėĬĨƞŀĮƖȮ97,.75,25ȮĭŅĪ 
 
  0,5 ĶŃĭĭĔŅĶĻŉĔļŅ 
   [P ] ŐĭĭĝńŘĬŏĶňĵĬ 
   [    ] ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
   [    ] ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
   [    ] ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔ (E-learning) 
   [ȮȮȮȮ] ŐĭĭĪŅĚœĔĸŀŇĬŏĪŀĶƢŏĬŖĨ 
   [    ] ŀŊŗĬȮŕȮ&ĶŃĭŋ' 
 
 ľĴŅĵŏľĨŋȮ: ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĭŅĚĶŅĵĺŇĝŅŏĮƦĬĶŌĮŐĭĭŀŀĬœĸĬƢ 
 
  0,6 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅȮŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ&ĩƟŅĴň' 
  ȮȮȮȮȮȮȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0361  
&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚȮ 
 
 

1, ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
  1,/ ľĸńĔĽŌĨĶ   

      3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨ  
 ȮȮȮȮȮŐįĬȮĔȮŐĭĭȮĔȮ/  ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮĴňėƞŅŏĪňĵĭŏĪƞŅ 14Ȯ ľĬƞĺĵĔŇĨ 
 ȮȮȮȮȮŐįĬȮĔȮŐĭĭȮĔȮ0  ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ 14Ȯ ľĬƞĺĵĔŇĨ 
 ȮȮȮȮȮŐįĬȮĕ   ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ 14Ȯ ľĬƞĺĵĔŇĨ 
 

  ȮȮȮȮȮȮ1,/,0ȮȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮŐĭƞĚĔŅĶĻŉĔļŅŏĮƦĬȮ3ȮŐįĬȮ
ėŊŀȮŐįĬȮĔȮŐĭĭȮĔȮ1 ŐįĬȮĔȮŐĭĭȮĔȮ2 ŐĸŃȮŐįĬȮĕ 

ŐįĬȮĔȮŐĭĭȮĔȮ1 
ĺŇĝŅĽńĴĴĬŅ (œĴƞĬńĭľĬƞĺĵĔŇĨ)      2 ľĬƞĺĵĔŇĨ 
ĺŇĪĵŅĬŇıĬīƢȮ(ĴňėƞŅŏĪňĵĭŏĪƞŅ)Ȯ     36  ľĬƞĺĵĔŇĨ 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮĴňėƞŅŏĪňĵĭŏĪƞŅ    36   ľĬƞĺĵĔŇĨ 
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ŐįĬȮĔȮŐĭĭȮĔȮ2  
  ĺŇĝŅĭńĚėńĭ Ȯ         8 ľĬƞĺĵĔŇĨ 
  ĺŇĝŅŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅ      11 ľĬƞĺĵĔŇĨ 
  ĺŇĪĵŅĬŇıĬīƢȮ(ĴňėƞŅŏĪňĵĭŏĪƞŅ)     17 ľĬƞĺĵĔŇĨ 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ    36 ľĬƞĺĵĔŇĨ 

  ŐįĬȮĕ 
  ĺŇĝŅĭńĚėńĭ           8 ľĬƞĺĵĔŇĨ 
  ĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ          22 ľĬƞĺĵĔŇĨ 
  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ(ĴňėƞŅŏĪňĵĭŏĪƞŅ)          6 ľĬƞĺĵĔŇĨ 
  ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ    36 ľĬƞĺĵĔŇĨȮ 

ŐĸŃĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  
 
ľĴŅĵŏľĨŋ  ĽŜŅľĶńĭĬńĔĻŉĔļŅĪńŘĚŒĬŐįĬȮĔȮŐĭĭȮĔȮ0ȮŐĸŃȮŐįĬȮĕȮĳŅėĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶĪňŗěĭ
ĮĶŇĠĠŅĨĶňĽŅĕŅŀŊŗĬĞŉŗĚĴňőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĨĔĨƞŅĚěŅĔĽŅĕŅŏĪėőĬőĸĵňŀŅľŅĶȮĨŅĴħŋĸĵıŇĬŇěĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮ4/0Ȯ3./ȮėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚ
ŏĪėőĬőĸĵňŀŅľŅĶȮőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ 

 
 3,/,1ȮĶŅĵĺŇĝŅ 
       3.1.3.1  ĶľńĽĺŇĝŅȮĔŜŅľĬħœĺƟŏĮƦĬĨńĺŏĸĕȮ4ȮľĸńĔȮőħĵŐĭƞĚŀŀĔŏĮƦĬĽŀĚĔĸŋƞĴȮĔĸŋƞĴĸŃȮ3 ľĸńĔ 

ŏĸĕĽŅĴľĸńĔŐĶĔȮŏĮƦĬŏĸĕĮĶŃěŜŅľĬƞĺĵĚŅĬĪňŗĶńĭįŇħĝŀĭĶŅĵĺŇĝŅĬńŘĬȮŕȮħńĚĬňŘ 
612ȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶ 
ȮȮȮȮȮȮĳŅėĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮ 

ȮȮȮȮȮȮ ȮȮȮȮȮȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴ 
ŏĸĕĽŅĴľĸńĔľĸńĚȮŏĮƦĬŏĸĕĭŀĔĶľńĽĶŅĵĺŇĝŅȮħńĚĬňŘ 

    ŏĸĕĨńĺŐĶĔȮľĴŅĵĩŉĚȮĶŃħńĭĔŅĶĻŉĔļŅ 
     5 - 6   =   ĶŃħńĭĮĶŇĠĠŅőĪ 
    ŏĸĕĨńĺĪňŗĽŀĚȮľĴŅĵĩŉĚȮȮĔĸŋƞĴĕŀĚĶŅĵĺŇĝŅ 
     0   =  Ȯ ĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬ 
     1   =  Ȯ ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬěŋĸĝňĺĺŇĪĵŅ 
     2   =    ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬıńĥĬŅįĸŇĨĳńĦĤƢ 
     3   =    ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŐĸŃĔŅĶěńħĔŅĶ 
     4   =  Ȯ ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĺŇĪĵŅĔŅĶĪŅĚĮĶŃĽŅĪĽńĴįńĽ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ŐĸŃįŌƟĭĶŇőĳė 
     5   =  Ȯ ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬŏėĴň 
     6    = ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĳĝĬĻŅĽĨĶƢ 
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     7 - 8   = ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĔŅĶŐĮĶĶŌĮŀŅľŅĶ 
9   = ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬŀŊŗĬȮŕȮȮȮȮȮ 

ŏĸĕĨńĺĪňŗĽŅĴȮľĴŅĵĩŉĚȮĸŜŅħńĭĪňŗĕŀĚĶŅĵĺŇĝŅ 
 

  1,/,1,0ȮȮĔŅĶėŇħľĬƞĺĵĔŇĨ 
ĶŅĵĺŇĝŅĳŅėĪķļġňȮȮȮĪňŗŒĝƟŏĺĸŅĭĶĶĵŅĵľĶŊŀŀĳŇĮĶŅĵĮƤĠľŅȮȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶ 

ĻŉĔļŅĮĔĨŇȮȮŒľƟĴňėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
ĶŅĵĺŇĝŅĳŅėĮĢŇĭńĨŇȮĪňŗŒĝƟŏĺĸŅİƗĔľĶŊŀĪħĸŀĚœĴƞĬƟŀĵĔĺƞŅȮ1.ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňėƞŅ 

ŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
ĔŅĶİƗĔĚŅĬľĶŊŀĔŅĶİƗĔĳŅėĽĬŅĴȮĪňŗŒĝƟŏĺĸŅİƗĔœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴň 

ėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
ĔŅĶĪŜŅőėĶĚĚŅĬȮľĶŊŀĔŇěĔĶĶĴĔŅĶŏĶňĵĬŀŊŗĬŒħĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĪňŗŒĝƟŏĺĸŅĪŜŅőėĶĚĚŅĬȮȮľĶŊŀ 

ĔŇěĔĶĶĴĬńŘĬœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňėƞŅŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĪňŗŒĝƟŏĺĸŅĻŉĔļŅėƟĬėĺƟŅœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňėƞŅ 

ŏĪƞŅĔńĭȮ/ȮľĬƞĺĵĔŇĨ 
ĺŇĪĵŅĬŇıĬīƢȮĪňŗŒĝƟŏĺĸŅĻŉĔļŅėƟĬėĺƟŅœĴƞĬƟŀĵĔĺƞŅȮ23ȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŒľƟĴňėƞŅŏĪƞŅĔńĭȮ 

/ȮľĬƞĺĵĔŇĨ 
  ŒĬŐĨƞĸŃĶŅĵĺŇĝŅĔŜŅľĬħŏĔĦĤƢŒĬĔŅĶėŜŅĬĺĦľĬƞĺĵĔŇĨěŅĔȮȮěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵȮ&ĭ'ȮȮ
ĝńŗĺőĴĚĮĢŇĭńĨŇȮ&Į'ȮȮŐĸŃĝńŗĺőĴĚĪňŗĬńĔĻŉĔļŅĨƟŀĚĻŉĔļŅħƟĺĵĨĬŏŀĚĬŀĔŏĺĸŅŏĶňĵĬȮ&Ĭ'ȮĨƞŀȮ/ȮĽńĮħŅľƢŐĸƟĺľŅĶħƟĺĵȮ1ȮȮ
ĞŉŗĚĴňĺŇīňėŇħȮȮħńĚĬňŘ 
 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮ=    ȮȮȮĭȮ+ Į +ȮĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ              3 
 ĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮȮĮĶŃĔŀĭħƟĺĵŏĸĕȮ2ȮĨńĺėŊŀ 
  ŏĸĕĨńĺŐĶĔŀĵŌƞĬŀĔĺĚŏĸŖĭȮȮŏĮƦĬěŜŅĬĺĬľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅĬńŘĬ 
  ŏĸĕĨńĺĪňŗĽŀĚȮȮĽŅĴȮȮŐĸŃĽňŗȮȮŀĵŌƞŒĬĺĚŏĸŖĭĭŀĔőħĵ 
  ȮȮȮȮȮȮȮȮȮ ŏĸĕĨńĺĪňŗĽŀĚĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵĨƞŀĽńĮħŅľƢ 
   ŏĸĕĨńĺĪňŗĽŅĴĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĮĢŇĭńĨŇĨƞŀĽńĮħŅľƢ 
   ŏĸĕĨńĺĪňŗĽňŗĭŀĔěŜŅĬĺĬĝńŗĺőĴĚĻŉĔļŅĬŀĔŏĺĸŅĨƞŀĽńĮħŅľƢ 
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  3.1.3.3 ĶŅĵĺŇĝŅȮȮ 
            ĶŅĵĺŇĝŅŏĽĶŇĴıŊŘĬģŅĬ &œĴƞĬńĭľĬƞĺĵĔŇĨ'ȮěŜŅĬĺĬȮ1ȮľĬƞĺĵĔŇĨ 

ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗěĭĮĶŇĠĠŅĨĶňĽŅĕŅŀŊŗĬĞŉŗĚĴňőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĨĔĨƞŅĚěŅĔĽŅĕŅŏĪėőĬőĸĵň
ŀŅľŅĶȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 
4/0Ȯ3./ ėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚŏĪėőĬőĸĵňŀŅľŅĶ     1* (1-.-4) 

&Fundamental Knowledge in Food Technology' 
 
ŐįĬȮĔȮŐĭĭȮĔȮ1   
Ĕ.  ĺŇĝŅĽńĴĴĬŅȮ &œĴƞĬńĭľĬƞĺĵĔŇĨ'Ȯ ěŜŅĬĺĬȮ0ȮľĬƞĺĵĔŇĨ 

612 691 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ1      1* (0-2-1) 
  (Seminar in Food Technology I) 
612 692 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ2      1* (0-2-1) 
  (Seminar in Food Technology II) 
 

ĕ.  ĺŇĪĵŅĬŇıĬīƢȮȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ'ȮȮ14ȮľĬƞĺĵĔŇĨ 
612 695 ĺŇĪĵŅĬŇıĬīƢ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮĴňėƞŅŏĪňĵĭŏĪƞŅ 36ȮľĬƞĺĵĔŇĨ 
  (Thesis)  

 
ŐįĬȮĔȮŐĭĭȮĔȮ2 

  Ĕ.  ĺŇĝŅĭńĚėńĭȮȮěŜŅĬĺĬ  8ȮȮľĬƞĺĵĔŇĨȮĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
612 601 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňŀŅľŅĶ     3(3-0-6) 

        (Research Methodology in Food Technology)  
612 602 ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶĕńŘĬĽŌĚ      3(3-0-6) 
  (Advanced Food Science) 
612 691 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ1      1(0-2-1) 
  (Seminar in Food Technology I) 
612 692 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ2      1(0-2-1) 

(Seminar in Food Technology II) 
 
 
 
 
ľĴŅĵŏľĨŋȮ: *Ȯ ľĴŅĵĩŉĚȮĬńĔĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔȮ/ȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬȮőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĶĺĴŏĮƦĬĽƞĺĬ

ľĬŉŗĚĕŀĚľĸńĔĽŌĨĶȮŐĸŃĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮS 
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ĕ.  ĺŇĝŅŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅȮ11 ȮľĬƞĺĵĔŇĨȮőħĵŏĸŊŀĔĻŉĔļŅěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
612 502 ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĽŜŅľĶńĭĬńĔŏĪėőĬőĸĵňŀŅľŅĶ    3(3-0-6) 

(Experimental Design for Food Technologists) 
4/0Ȯ3/0 ĔŅĶĮĬŏĮƘƨŀĬŒĬľƞĺĚőĞƞŀŅľŅĶŐĸŃĔŅĶĨĶĺěĽŀĭ    2(2-0-4) 

(Contamination in Food Chain and Inspection) 
612 521       ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶ      2(2-0-4) 
  (Food Product Development) 
612 522      ĔŅĶĨĸŅħĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶ     2(2-0-4) 
         (Marketing for Food Industry) 
4/0Ȯ310 ĔŅĶěńħĔŅĶľƞĺĚőĞƞŀŋĮĪŅĬŐĸŃőĸěŇĽĨŇĔĽƢ       2(2-0-4) 
   (Supply Chain Management and Logistics)      
612 533 ĔŅĶĺńħ ĔŅĶĮĶŃŏĴŇĬȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃŀĚėƢĔĶ   3(3-0-6) 

(Measurement, Assessment and Analysis of Organization  
Performance) 

612 536 ĔŅĶěńħĔŅĶįĸŇĨĳŅı       2(2-0-4) 
&Productivity Management) 

612 551 ĔŅĶŒĝƟĺńĨĩŋŏěŊŀĮĬŀŅľŅĶ       3(3-0-6) 
  (Application of Food Additives) 
612 58/  ĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĕŀĚŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶŐĸŃŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 2(2-0-4) 
  &Agricultural and Food IndustrialȮBy-product Utilization)  
4/0Ȯ582Ȯ ŏĪėĬŇėĽŏĮĔőĪĶĽőĔĮƖŀŇĬĲĶŅŏĶħĵƞŅĬŒĔĸƟŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮ  3(3-0-6) 

(Near-Infrared Spectroscopy in Food Industry)Ȯ  
612 4.3  ĺŇĪĵŅĔĶŃŐĽĕŀĚŀŅľŅĶ       3(3-0-6)
  (Food Rheology)   
612 4.4  œŁőħĶėŀĸĸŀĵħƢŀŅľŅĶ          3(3-0-6) 
  (Food Hydrocolloids)      
612 4.5  ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢŀŅľŅĶ         3(3-0-6) 
   (Food Polymer Science)   
612 632 ěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅŒĬŀŅľŅĶ     3(3-0-6) 
  (Reaction Kinetics in Food)  
612 633 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶ    2(2-0-4) 

   &Food Safety Risk Analysis' 
4/0Ȯ42/Ȯ ĔŅĶĺŅĚŐįĬŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚĮĶŃĽŅĪĽńĴįńĽȮ   1&3-0-6' 
   &Sensory Planning and Data Analysis'    
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4/0Ȯ420 ĔŅĶĮĶŃŏĴŇĬĪŅĚĮĶŃĽŅĪĽńĴįńĽĽŜŅľĶńĭĔŅĶĺŇěńĵįŌƟĭĶŇőĳėŐĸŃ   1&3-0-6' 
ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶ 
&Sensory Evaluation for Consumer Research and Food Product 
Development' 

612 643  ĺŇĪĵŅĻŅĽĨĶƢĕŀĚĔŅĶĶńĭĶŌƟĪŅĚĮĶŃĽŅĪĽńĴįńĽĕŀĚŀŅľŅĶ   1&0-1-2' 
           (Sensory Science of Food)  

612 644 ĚŅĬĺŇěńĵĮƤěěŋĭńĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĪŅĚĮĶŃĽŅĪĽńĴįńĽŐĸŃĔŅĶĮĶŃŏĴŇĬ  1&0-1-2' 
&Current Research in Sensory Science and Evaluation' 

4/0 43/ Ȯ ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶĕńŘĬĽŌĚ       3(3-0-6) 
(Advanced Food Analysis) 

612 652      ėŅĶƢőĭœŁŏħĶĨŒĬŀŅľŅĶ       2(2-0-4) 
 (Carbohydrates in Food) 

612 653      ĔĸŇŗĬĶĽŒĬŀŅľŅĶ        2(2-0-4) 
(Flavors in Food)  

612 654      ĮĢŇĭńĨŇĔŅĶĔĸŇŗĬĶĽŒĬŀŅľŅĶ      1(0-3-0' 
 (Flavors in Food Laboratory) 

4/0Ȯ453Ȯ ĔŅĶĽĶƟŅĚĔĸŇŗĬĶĽŀŅľŅĶ          2(2-0-4) 
  &Food Flavor Creation'Ȯ 
4/0Ȯ436 ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏėĴňŐĸŃĔŅĵĳŅıĕŀĚŀŅľŅĶ    1&1-.-4' 
  ŐĸŃĔŅĶĮĶŃŏĴŇĬŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅ 
  &Chemical and Physical Changes in Food and Shelf Life Evaluation)  
4/0Ȯ44/ ŀŅľŅĶĲƤĚĔƢĝńĬ        2(2-0-4) 
  (Functional Foods) 
612 671 ŏĪėőĬőĸĵňĔŅĶĪŜŅŐľƟĚŀŅľŅĶȮ      3(3-0-6) 
            (Food Drying Technology)  
4/0Ȯ450 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĝŖŀĔőĔŐĸĨ     0&0-.-2' 

(Science and Technology of Chocolate) 
612 673 ĺŇĪĵŅĻŅĽĨĶƢĕŀĚŀŅľŅĶœĪĵ      3(1-.-4) 
  (Science of Thai Food) 
4/0Ȯ452 ŏĪėőĬőĸĵňœĕĴńĬŐĸŃĬŘŜŅĴńĬŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶ    0&0-.-2' 

&Fat and Oil Technology in Food Industry' 
4/0Ȯ453 ĺŇĪĵŅĻŅĽĨĶƢĕŀĚįĸŇĨĳńĦĤƢŀŅľŅĶěŅĔŏĬŊŘŀĽńĨĺƢŐĸŃœĕƞ   3(1-.-4) 

(Science of Meat and Egg Products) 
612 676 őĮĶĨňĬŀŅľŅĶ        3(3-0-6) 
  &Food Proteins' 
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4/0 477  ĔĶĶĴĺŇīňĔŅĶŐĮĶĶŌĮŀŅľŅĶĕńŘĬĽŌĚȮ      3(3-0-6) 
(Advanced Food Processing) 

612 697 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮ1   0&0-.-2' 
  (Selected Topics in Food Science and Technology I) 
612 698 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮ0   1&1-.-4' 
  &Selected Topics in Food Science and Technology II' 

 
ė.  ĺŇĪĵŅĬŇıĬīƢȮȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ'ȮȮ17 ȮľĬƞĺĵĔŇĨ 

612 694       ĺŇĪĵŅĬŇıĬīƢ     ĴňėƞŅŏĪňĵĭŏĪƞŅȮȮȮȮȮȮȮȮ17ȮȮľĬƞĺĵĔŇĨȮ 
  (Thesis) 
 
  ŐįĬȮĕ 
  Ĕ.  ĺŇĝŅĭńĚėńĭȮȮěŜŅĬĺĬȮȮ8 ȮľĬƞĺĵĔŇĨȮĮĶŃĔŀĭħƟĺĵĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
612 603  ĶŃŏĭňĵĭĺŇīňĺŇěńĵĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶ     3(3-0-6) 
  (Research MethodologyȮfor Food Industry) 
612 604 ŐĬĺőĬƟĴĮƤěěŋĭńĬŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶ     3(3-0-6) 

&Current Trends in Food Industry' 
612 691 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ1      1(0-2-1) 
  (Seminar in Food Technology I) 
612 692 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ2      1(0-2-1) 
  (Seminar in Food Technology II) 
 

ĕ.  ĺŇĝŅŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮ22 ȮľĬƞĺĵĔŇĨȮőħĵŏĸŊŀĔĻŉĔļŅěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
612 502 ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĽŜŅľĶńĭĬńĔŏĪėőĬőĸĵňŀŅľŅĶ    3(3-0-6) 

(Experimental Design for Food Technologists) 
4/0Ȯ3/0 ĔŅĶĮĬŏĮƘƨŀĬŒĬľƞĺĚőĞƞŀŅľŅĶŐĸŃĔŅĶĨĶĺěĽŀĭ    2(2-0-4) 

(Contamination in Food Chain and Inspection) 
612 521       ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶ      2(2-0-4) 
  (Food Product Development) 
612 522      ĔŅĶĨĸŅħĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶ     2(2-0-4) 
         (Marketing for Food Industry) 
4/0Ȯ310 ĔŅĶěńħĔŅĶľƞĺĚőĞƞŀŋĮĪŅĬŐĸŃőĸěŇĽĨŇĔĽƢ       2(2-0-4) 
   (Supply Chain Management and Logistics) 
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612 533 ĔŅĶĺńħ ĔŅĶĮĶŃŏĴŇĬȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃŀĚėƢĔĶ   3(3-0-6) 
(Measurement, Assessment and Analysis of Organization  
Performance) 

612 536 ĔŅĶěńħĔŅĶįĸŇĨĳŅı       2(2-0-4) 
&Productivity Management) 

612 551 ĔŅĶŒĝƟĺńĨĩŋŏěŊŀĮĬŀŅľŅĶ       3(3-0-6) 
  (Application of Food Additives) 
612 58/  ĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĕŀĚŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶŐĸŃŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 2(2-0-4) 
  &Agricultural and Food Industrial By-product Utilization)  
4/0Ȯ582Ȯ ŏĪėĬŇėĽŏĮĔőĪĽőĔĮƖŀŇĬĲĶŅŏĶħĵƞŅĬŒĔĸƟŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮ  1&3-0-6' 

(Near-Infrared Spectroscopy in Food Industry)Ȯ   
612 4.3  ĺŇĪĵŅĔĶŃŐĽĕŀĚŀŅľŅĶ       3(3-0-6)
  (Food Rheology)         
612 4.4  œŁőħĶėŀĸĸŀĵħƢŀŅľŅĶ          3(3-0-6) 
  (Food Hydrocolloids)      
612 4.5  ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢŀŅľŅĶ         3(3-0-6) 
   (Food Polymer Science)   
612 632 ěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅŒĬŀŅľŅĶ     3(3-0-6) 
  (Reaction Kinetics in Food)  
612 633 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶ    2(2-0-4) 

   &Food Safety Risk Analysis' 
4/0Ȯ42/Ȯ ĔŅĶĺŅĚŐįĬŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚĮĶŃĽŅĪĽńĴįńĽȮ   1&3-0-6' 
   &Sensory Planning and Data Analysis'        
4/0Ȯ420 ĔŅĶĮĶŃŏĴŇĬĪŅĚĮĶŃĽŅĪĽńĴįńĽĽŜŅľĶńĭĔŅĶĺŇěńĵįŌƟĭĶŇőĳėŐĸŃ   1&3-0-6' 

ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶ 
&Sensory Evaluation for Consumer Research and Food Product 
Development' 

612 643  ĺŇĪĵŅĻŅĽĨĶƢĕŀĚĔŅĶĶńĭĶŌƟĪŅĚĮĶŃĽŅĪĽńĴįńĽĕŀĚŀŅľŅĶ   1&0-1-2' 
           (Sensory Science of Food)  

612 644 ĚŅĬĺŇěńĵĮƤěěŋĭńĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĪŅĚĮĶŃĽŅĪĽńĴįńĽŐĸŃĔŅĶĮĶŃŏĴŇĬ  1&0-1-2' 
&Current Research in Sensory Science and Evaluation' 

4/0 43/ Ȯ ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶĕńŘĬĽŌĚ       3(3-0-6) 
(Advanced Food Analysis) 

612 652      ėŅĶƢőĭœŁŏħĶĨŒĬŀŅľŅĶ       2(2-0-4) 
 (Carbohydrates in Food) 
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612 653      ĔĸŇŗĬĶĽŒĬŀŅľŅĶ        2(2-0-4) 
(Flavors in Food)  

612 654      ĮĢŇĭńĨŇĔŅĶĔĸŇŗĬĶĽŒĬŀŅľŅĶ      1(0-3-0' 
 (Flavors in Food Laboratory) 

4/0Ȯ453Ȯ ĔŅĶĽĶƟŅĚĔĸŇŗĬĶĽŀŅľŅĶ          2(2-0-4) 
  &Food Flavor Creation'Ȯ 
4/0Ȯ436 ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏėĴňŐĸŃĔŅĵĳŅıĕŀĚŀŅľŅĶ    1&1-.-4' 
  ŐĸŃĔŅĶĮĶŃŏĴŇĬŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅ 
  &Chemical and Physical Changes in Food and Shelf Life Evaluation)  
4/0Ȯ44/ ŀŅľŅĶĲƤĚĔƢĝńĬ        2(2-0-4) 
  (Functional Foods) 
612 671 ŏĪėőĬőĸĵňĔŅĶĪŜŅŐľƟĚŀŅľŅĶȮ      3(3-0-6) 
            (Food Drying Technology)  
4/0Ȯ450 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĝŖŀĔőĔŐĸĨ     0&0-.-2' 

(Science and Technology of Chocolate) 
612 673 ĺŇĪĵŅĻŅĽĨĶƢĕŀĚŀŅľŅĶœĪĵ      3(1-.-4) 
  (Science of Thai Food) 
4/0Ȯ452 ŏĪėőĬőĸĵňœĕĴńĬŐĸŃĬŘŜŅĴńĬŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶ    0&0-.-2' 

&Fat and Oil Technology in Food Industry' 
4/0Ȯ453 ĺŇĪĵŅĻŅĽĨĶƢĕŀĚįĸŇĨĳńĦĤƢŀŅľŅĶěŅĔŏĬŊŘŀĽńĨĺƢŐĸŃœĕƞ   3(1-.-4) 

(Science of Meat and Egg Products) 
612 676 őĮĶĨňĬŀŅľŅĶ        (3-0-6) 
  &Food Proteins' 
4/0 477  ĔĶĶĴĺŇīňĔŅĶŐĮĶĶŌĮŀŅľŅĶĕńŘĬĽŌĚȮ      3(3-0-6) 

(Advanced Food Processing) 
4/0Ȯ474   ĮƤĠľŅıŇŏĻļĽŜŅľĶńĭĬńĔŏĪėőĬőĸĵňŀŅľŅĶ         0&.-4-.' 
                &Special Problems for Food Technologists) 
612 697 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮ1   0&0-.-2' 
  (Selected Topics in Food Science and Technology I) 
612 698 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮ0   1&1-.-4' 
  &Selected Topics in Food Science and Technology II' 
 

ė.  ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ'Ȯ6ȮȮľĬƞĺĵĔŇĨ 
612 693 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮȮ    ĴňėƞŅŏĪňĵĭŏĪƞŅ   ȮȮȮȮȮȮȮȮȮ6 ľĬƞĺĵĔŇĨ 

 (Independent Study) 
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3.1.4 ŐįĬĔŅĶĻŉĔļŅȮȮ 
ȮȮȮŐįĬȮĔȮŐĭĭȮĔȮ1 

ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 
&ĭ-Į-Ĭ' 

  612 691 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ1 1*(0-2-1) 
ĶĺĴěŜŅĬĺĬ 0 

 
ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 
&ĭ-Į-Ĭ' 

612 695 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 12 
ĶĺĴěŜŅĬĺĬ /0 

 
ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 
&ĭ-Į-Ĭ' 

612 695 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 12 
ĶĺĴěŜŅĬĺĬ /0 

 
ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 
&ĭ-Į-Ĭ' 

  612 692 
  612 695 

ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ2 
ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 

1*(0-2-1) 
12 

ĶĺĴěŜŅĬĺĬ /0 
 
*  ĬńĔĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔȮ/ȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬȮŐĨƞœĴƞĬńĭľĬƞĺĵĔŇĨĶĺĴŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚľĸńĔĽŌĨĶ 
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ŐįĬȮĔȮŐĭĭȮĔȮ2 
ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 

&ĭ-Į-Ĭ' 
612 601 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňŀŅľŅĶ 3(3-0-6) 
4/0Ȯ4.0 ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶĕńŘĬĽŌĚ 1&1-.-4' 

 ĺŇĝŅŏĸŊŀĔ 1 
ĶĺĴěŜŅĬĺĬ 7 

 
ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 

&ĭ-Į-Ĭ' 
612 691 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ1 1(0-2-1) 

 ĺŇĝŅŏĸŊŀĔ 6 
ĶĺĴěŜŅĬĺĬ 7 

 
ĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 

&ĭ-Į-Ĭ' 
612 694 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 9 

ĶĺĴěŜŅĬĺĬ 7 
 

ĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
&ĭ-Į-Ĭ' 

612 692 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ2 1 (0-2-1) 
612 694 ĺŇĪĵŅĬŇıĬīƢ &ĴňėƞŅŏĪňĵĭŏĪƞŅ' 8 

ĶĺĴěŜŅĬĺĬ 7 
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ŐįĬȮĕ 
ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 

&ĭ-Į-Ĭ' 
612 603 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 3(3-0-6) 
4/0Ȯ4.4 ŐĬĺőĬƟĴĮƤěěŋĭńĬŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 1&1-.-4' 

 ĺŇĝŅŏĸŊŀĔ 1 
ĶĺĴěŜŅĬĺĬ 7 

 
ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 

&ĭ-Į-Ĭ' 
612 691 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ1 1(0-2-1) 

 ĺŇĝŅŏĸŊŀĔ 10 
ĶĺĴěŜŅĬĺĬ 11 

 
ĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 

&ĭ-Į-Ĭ' 
4/0Ȯ471 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 1 

 ĺŇĝŅŏĸŊŀĔ 7 
ĶĺĴěŜŅĬĺĬ /0 

 
ĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 
ĶľńĽĺŇĝŅ ĝŊŗŀĶŅĵĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 

&ĭ-Į-Ĭ' 
612 692 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ2 1 (0-2-1) 
4/0Ȯ471 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 1 

ĶĺĴěŜŅĬĺĬ 4 
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1,/,3ȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

  
612 501 ėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚŏĪėőĬőĸĵňŀŅľŅĶ     1&1-.-4' 

&Fundamental Knowledge in Food Technology' 
  ŏĚŊŗŀĬœĕ: ĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 

ėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚŏĪėőĬőĸĵňŀŅľŅĶĞŉŗĚėĶŀĭėĸŋĴŏĬŊŘŀľŅŏĔňŗĵĺĔńĭȮŏėĴňŀŅľŅĶȮěŋĸ
ĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶȮĺŇĻĺĔĶĶĴŀŅľŅĶȮĔŅĶėĺĭėŋĴėŋĦĳŅıŀŅľŅĶ ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĪŅĚ
ĮĶŃĽŅĪĽńĴįńĽȮŐĸŃĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮŀŅľŅĶȮ 

Fundamental knowledge in food technology covering the areas of 
food chemistry, food microbiology, food engineering, food quality control, 
sensory evaluation and food processing. 

 
612 502 ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĽŜŅľĶńĭĬńĔŏĪėőĬőĸĵňŀŅľŅĶ   3(3-0-6) 
  &Experimental Design for Food Technologists' 

ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚŏıŊŗŀĔŅĶĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭȮĔŅĶĮĶŃĵŋĔĨƢŏĪėĬŇėĨƞŅĚȮŕȮ
ĪŅĚĽĩŇĨŇĽŜŅľĶńĭĔŅĶĺŅĚŐįĬȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ŀŅľŅĶ 

Experimental design for systematic research.  Application of various 
statistical techniques for planning and data analysis in food science and 
technology research. 

 
4/0Ȯ3/0 ĔŅĶĮĬŏĮƘƨŀĬŒĬľƞĺĚőĞƞŀŅľŅĶŐĸŃĔŅĶĨĶĺěĽŀĭ    2(2-0-4) 

(Contamination in Food Chain and Inspection) 
ĮĶŃŏĳĪŐĸŃŀńĬĨĶŅĵĕŀĚĽŇŗĚĮĬŏĮƘƨŀĬŒĬŀŅľŅĶȮĽŅŏľĨŋĔŅĶĮĬŏĮƘƨŀĬŒĬľƞĺĚőĞƞŀŅľŅĶȮ

ĔŅĶĨĶĺěĺŇŏėĶŅŃľƢĽŅĶĮĬŏĮƘƨŀĬȮĔŅĶėĺĭėŋĴŐĸŃĮƚŀĚĔńĬĔŅĶĮĬŏĮƘƨŀĬȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĽŅĶĮĬŏĮƘƨŀĬŒĬŀŅľŅĶȮĔĶĦňĻŉĔļŅ 

Types and hazard of food contaminants. Causes of contamination in 
food chain. Analysis, control and prevention of contamination. Laws and 
regulations related to food contaminants. Case studies. 
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612 521 ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   2(2-0-4)     
&Food Product Development' 

ĬŇĵŅĴŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢȮŐĬĺőĬƟĴįĸŇĨĳńĦĤƢŀŅľŅĶȮ
ĔĶŃĭĺĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢȮĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚŒĬĔŅĶıńĥĬŅĽŌĨĶŐĸŃĔĶŃĭĺĬĔŅĶ
ŐĮĶĶŌĮŀŅľŅĶȮĔŅĶĪħĽŀĭįŌƟĭĶŇőĳėȮĔŅĶĮĶŃŏĴŇĬŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅįĸŇĨĳńĦĤƢŒľĴƞȮĽŇĪīŇĭńĨĶ
įĸŇĨĳńĦĤƢŒľĴƞȮĔĶĦňĻŉĔļŅőėĶĚĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢ 

Definition and Significance of product development. Food product 
trends. Product development process. Experimental design for food product 
dmpksj_rgmlȮ_lbȮnpmacqqȮbctcjmnkclr,ȮAmlqskcpȮrcqrgle,ȮLcuȮnpmbsarŲqȮ
shelf-life evaluation. New product patent. Product development project case 
studies.    

 
612 522  ĔŅĶĨĸŅħĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    2(2-0-4)  
  &Marketing for Food Industry' 

ĸńĔļĦŃĕŀĚĨĸŅħŀŅľŅĶȮėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĨĸŅħĨƞŀŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮ
ŐĬĺėĺŅĴėŇħĪŅĚĔŅĶĨĸŅħĽĴńĵŒľĴƞȮĔŅĶěńħĔŅĶĨĸŅħȮĔĸĵŋĪīƢĪŅĚĔŅĶĨĸŅħ ĔŅĶĽŊŗŀĽŅĶ
ĔŅĶĨĸŅħȮĔŅĶĭĶŇľŅĶĨĶŅĽŇĬėƟŅȮĭĪĭŅĪĕŀĚŀŇĬŏĪŀĶƢŏĬŖĨĨƞŀĔŅĶĨĸŅħŀŅľŅĶȮĔĶĦňĻŉĔļŅĪŅĚ
ĔŅĶĨĸŅħįĸŇĨĳńĦĤƢŀŅľŅĶ 

Characteristics of food market.  Significance of marketing to food 
industry. Modern marketing concept. Marketing management. Marketing 
strategies. Marketing communication. Brand management.  The role of 
internet on food marketing. Food marketing case studies. 

 
4/0Ȯ310 ĔŅĶěńħĔŅĶľƞĺĚőĞƞŀŋĮĪŅĬŐĸŃőĸěŇĽĨŇĔĽƢ     2(2-0-4) 

&Supply Chain Management and Logistics' 
ĳŅıĶĺĴĔŅĶěńħĔŅĶľƞĺĚőĞƞŀŋĮĪŅĬŐĸŃőĸěŇĽĨŇĔĽƢ ĔŅĶĺńħĽĴĶĶĩĬŃŐĸŃĔŅĶŒĝƟ

ŏĪėőĬőĸĵňŒĬĔŅĶěńħĔŅĶľƞĺĚőĞƞŀŋĮĪŅĬ ĔŅĶĺŅĚŐįĬŀŋĮĽĚėƢŐĸŃĔŅĶěńħĞŊŘŀ ĔŅĶĺŅĚŐįĬĔŅĶ
įĸŇĨŐĸŃĔŅĶěńħĔŅĶĔĶŃĭĺĬĔŅĶįĸŇĨ ĔŅĶĺŅĚŐįĬėĺŅĴĨƟŀĚĔŅĶĺńĽħŋ ĔŅĶěńħĔŅĶĽŇĬėƟŅėĚ
ėĸńĚ ĔŅĶĔĶŃěŅĵĽŇĬėƟŅŐĸŃĕĬĽƞĚĽŇĬėƟŅ 

Overview of supply chain management and logistics. Performance 
measurements and technology applications for supply chain management. 
Demand planning and purchasing. Production planning and manufacturing 
management. Material planning. Inventory management, distribution and 
transportation. 
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612 533 ĔŅĶĺńħ ĔŅĶĮĶŃŏĴŇĬȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃŀĚėƢĔĶ   3(3-0-6) 
(Measurement, Assessment and Analysis of Organization Performance) 

ĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬĽĴĶĶĩĬŃŒĬĶŃħńĭŀĚėƢĔĶȮĶŃħńĭĮĢŇĭńĨŇȮŐĸŃĶŃħńĭ
ĭŋėėĸ  ĔŅĶĮĶŃĵŋĔĨƢŏėĶŊŗŀĚĴŊŀŐĸŃŏĪėĬŇėŏıŊŗŀĽĶƟŅĚĔĸŋƞĴĽĴĶĶĩĬŃ ĔŅĶĺńħĽĴĶĶĩĬŃĕŀĚ
ĨńĺĝňŘĺńħĪňŗĽŜŅėńĠħƟĺĵĶŌĮŐĭĭŀńĨĶŅĽƞĺĬȮĔŅĶĨĶĺěĽŀĭĔŅĶĺńħėŋĦĳŅı   ĔŅĶĬŜŅŏĽĬŀĔŅĶ
ĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃ 

Measurement and assessment of performance at the organizational, 
functional and individual level.  Applications of tools and techniques to 
establish a set of performances.  Measurement of key performance indicators 
in a ratio format. Quality measurement auditing.  Presentation of performance 
analysis. 

 
612 536 ĔŅĶěńħĔŅĶįĸŇĨĳŅı       2(2-0-4) 

&Productivity Management) 
ėĺŅĴĽŜŅėńĠŐĸŃĬŇĵŅĴĕŀĚįĸŇĨĳŅıȮĔŅĶĺńħŐĸŃĺŇŏėĶŅŃľƢįĸŇĨĳŅıȮŏĪėĬŇėŐĸŃȮȮȮȮȮ

ĶŌĮŐĭĭěŜŅĸŀĚĕŀĚĔŅĶŏıŇŗĴįĸŇĨĳŅıȮŀĚėƢĔĶŐĸŃĔŅĶĭĶŇľŅĶįĸŇĨĳŅıȮĔŅĶıńĥĬŅĪĶńıĵŅĔĶ
ĭŋėėĸȮĔĶĦňĻŉĔļŅħƟŅĬĔŅĶěńħĔŅĶįĸŇĨĳŅıőħĵĶĺĴȮ 

Significance and definition of productivity. Measurement and analysis 
of productivity. Techniques and simulation models of productivity 
improvement. Organization and productivity administration. Human resource 
development. Case studies of total productivity management. 

 
612 551 ĔŅĶŒĝƟĺńĨĩŋŏěŊŀĮĬŀŅľŅĶ       1(1-0-4) 
  (Application of Food Additives) 

ĬŇĵŅĴȮĕƟŀĔŜŅľĬħȮĔġľĴŅĵȮŐĸŃľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺńĨĩŋŏěŊŀĮĬŀŅľŅĶȮ
ĺńĨĩŋĮĶŃĽĚėƢŒĬĔŅĶŒĝƟĺńĨĩŋŏěŊŀĮĬŀŅľŅĶȮȮĔŅĶŐĭƞĚĮĶŃŏĳĪȮŐĸŃĔŅĶĪŜŅľĬƟŅĪňŗĕŀĚĺńĨĩŋŏěŊŀĮĬ
ŀŅľŅĶȮȮįĸŇĨĳńĦĤƢŀŅľŅĶĪňŗĴňĔŅĶŒĝƟĺńĨĩŋŏěŊŀĮĬŀŅľŅĶȮȮĺŇīňĔŅĶĻŉĔļŅľŅĝĬŇħŐĸŃĮĶŇĴŅĦĪňŗ
ŏľĴŅŃĽĴŒĬĔŅĶŒĝƟĺńĨĩŋŏěŊŀĮĬŀŅľŅĶȮĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦĺńĨĩŋŏěŊŀĮĬŀŅľŅĶŒĬįĸŇĨĳńĦĤƢ
ŀŅľŅĶȮȮĔĶĦňĻŉĔļŅĔŅĶŒĝƟĺńĨĩŋŏěŊŀĮĬŀŅľŅĶ 

Definition, regulations, laws and organizationsȮinvolving food additives.  
Objectives of food additive usage.  Classification and functionalities of food 
additives.  Food products with food additive applications.   Methodology for 
suitable type and quantity of food additives to be used. Quantitative analysis 
of food additives in food products.  Case studies of food additive 
applications.  
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612 58/  ĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĕŀĚŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶŐĸŃ   2(2-0-4) 
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶ   
&Agricultural and Food Industrial By-product Utilization' 

ĝĬŇħȮėŋĦĸńĔļĦŃȮŐĸŃĽƞĺĬĮĶŃĔŀĭĕŀĚĕŀĚŏľĸŊŀĪŇŘĚěŅĔĔŅĶŏĔļĨĶŐĸŃőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮȮŏĪėőĬőĸĵňĪňŗĽŅĴŅĶĩŏıŇŗĴĴŌĸėƞŅĕŀĚĕŀĚŏľĸŊŀĪŇŘĚěŅĔĔŅĶŏĔļĨĶŐĸŃ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 

Types, characteristics and compositions of agricultural and food 
industrial by-product. Technologies creating value-added products from 
agricultural and food industrial by-product. 

 
4/0Ȯ582Ȯ ŏĪėĬŇėĽŏĮĔőĪĶĽőĔĮƖŀŇĬĲĶŅŏĶħĵƞŅĬŒĔĸƟŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮ  3(3-0-6) 

(Near-Infrared Spectroscopy in Food Industry)Ȯ            
ľĸńĔĔŅĶıŊŘĬģŅĬŏĔňŗĵĺĔńĭĽŏĮĔőĪĶĽőĔĮƖŐĸŃĽŏĮĔőĪĶĽőĔĮƖŀŇĬĲĶŅŏĶħĵƞŅĬŒĔĸƟȮ

ŀĚėƢĮĶŃĔŀĭŐĸŃľĸńĔĔŅĶĪŜŅĚŅĬĕŀĚŏėĶŊŗŀĚĽŏĮĔőĪĶőĲőĨĴŇŏĨŀĶƢŀŇĬĲĶŅŏĶħĵƞŅĬŒĔĸƟ ȮȮȮȮȮȮ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĽŏĮĔőĪĶĽőĔĮƖŀŇĬĲĶŅŏĶħĵƞŅĬŒĔĸƟŒĬĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĺńĨĩŋħŇĭ
ŐĸŃėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮĔĶĦňĻŉĔļŅĔŅĶĨĶĺěĺŇŏėĶŅŃľƢħƟĺĵ
ŏĪėĬŇėĽŏĮĔőĪĶĽőĔĮƖŀŇĬĲĶŅŏĶħĵƞŅĬŒĔĸƟ 

Fundamental of spectroscopy and principle of near infrared spectroscopy 
(NIRs). Principle and components of NIR spectrophotometer,ȮApplication of NIRs for 
raw material quality inspection and process control in food industry.ȮCase studies 
on NIR analysis. 

 
612 601 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ     3(3-0-6) 
  &Research Methodology in Food Technology) 

ĔĶŃĭĺĬĔŅĶĺŇěńĵȮĔŅĶĔŜŅľĬħľńĺĕƟŀĺŇěńĵȮőėĶĚĶƞŅĚĔŅĶĺŇěńĵȮȮĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮȮĔŅĶĬŜŅŏĽĬŀŐĸŃŏįĵŐıĶƞĚŅĬĺŇěńĵ 

   Research processes. Research topic setting. Research proposals. 
Experimental design and analysis.  Research presentations and publications. 
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612 602 ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶĕńŘĬĽŌĚ      3(3-0-6) 
&Advanced Food Science' 

ĬŘŜŅŐĸŃĔĸŅĽĪĶŅĬĞŇĝńŗĬȮěĸĬıĸĻŅĽĨĶƢŒĬŀŅľŅĶȮĔŅĶĨĔįĸŉĔŒĬŀŅľŅĶȮȮȮȮȮȮȮȮȮȮ
œŁőħĶėŀĸĸŀĵħƢȮŀŅľŅĶĝĬŇħŒľĴƞěŅĔıŊĝȮĬŌĨĶŇěňőĬĴŇėĽƢŐĸŃőĳĝĬŅĔŅĶŏĜıŅŃĭŋėėĸĽŜŅľĶńĭ
įŌƟĽŌĚŀŅĵŋȮĬńĔĔňĿŅȮįŌƟŀĵŌƞŒĬĳŅĺŃŀƟĺĬȮŐĸŃȮįŌƟĨƟŀĚĔŅĶėĺĭėŋĴĬŘŜŅľĬńĔȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĕŀĚ
ŏľĸŊŀĪŇŘĚŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶŐĸŃĔŅĶįĸŇĨŐĭĭėŅĶƢĭŀĬŏĮƦĬĔĸŅĚȮĔĶĦňĻŉĔļŅŒĬĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶ 

Water and glass transition. Crystallization in Foods.ȮHydrocolliods. 
Reaction kinetics in foods. Novel plant-based foods. Nutrigenomics and 
personalized nutrition for aged, sport, obesity, and weight control person. 
Benefits of food waste and carbon neutral food production. Case studies in 
food science. 

 
612 603  ĶŃŏĭňĵĭĺŇīňĺŇěńĵĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶ    3(3-0-6) 

(Research Methodology for Food Industry) 
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĭƞĚĝňŘĮƤĠľŅŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮĔŅĶĽŊĭėƟĬĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮ

ĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚȮŏĪėĬŇėĔŅĶĬŜŅŏĽĬŀĚŅĬȮ 
Problem analysis and identification in food industry. Information 

searching. Experimental design. Presentation techniques. 
 

612 604 ŐĬĺőĬƟĴĮƤěěŋĭńĬŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶ     3(3-0-6) 
&Current Trends in Food Industry' 

ŐĬĺőĬƟĴĪŅĚŏĪėőĬőĸĵňŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮĚŅĬĺŇěńĵŒĬĮƤěěŋĭńĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 

 Current technology trends in food industry. Current researches related        
  to the food industry. 
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612 4.3  ĺŇĪĵŅĔĶŃŐĽĕŀĚŀŅľŅĶ       3(3-0-6) 
  &Food Rheology' 

 ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬŐĸŃĺŇīňĔŅĶŒĬĔŅĶĪħĽŀĭĽĴĭńĨŇħƟŅĬĺŇĪĵŅĔĶŃŐĽĕŀĚŀŅľŅĶŐĸŃ
ŀĚėƢĮĶŃĔŀĭĕŀĚŀŅľŅĶĪňŗĴňıķĨŇĔĶĶĴŐĭĭĵŊħľĵŋƞĬȮȮŐĭĭľĬŊħȮŐĸŃȮĺŇĽőėŀŇĸŅĽĨŇĔȮȮĶĺĴĪńŘĚ
ĺŇīňĔŅĶĺńħĽĴĭńĨŇħƟŅĬĺŇĪĵŅĔĶŃŐĽĕŀĚŀŅľŅĶĭŅĚĶŃĭĭȮȮėĺŅĴĽńĴıńĬīƢĕŀĚĽĴĭńĨŇħƟŅĬĺŇĪĵŅ
ĔĶŃŐĽĔńĭėŋĦĽĴĭńĨŇħƟŅĬĸńĔļĦŃŏĬŊŘŀĽńĴįńĽĕŀĚŀŅľŅĶȮȮĔŅĶŏĽŊŗŀĴŏĽňĵȮȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĕŀĚŀŅľŅĶŒĬĶŃľĺƞŅĚĔŅĶŐĮĶĶŌĮȮȮŐĸŃĔŅĶŏĔŖĭĶńĔļŅ 

The principles and methods for measuring rheological properties; 
elastic, viscous, and viscoelastic behavior of food and food components 
including an examination of the rheological properties of selected food 
systems.  The relationship between rheological properties and food texture, 
commodity damage, and changes during processing and storage. 

 
612 4.4  œŁőħĶėŀĸĸŀĵħƢŀŅľŅĶ       3(3-0-6) 
  &Food Hydrocolloids' 

őėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚœŁőħĶėŀĸĸŀĵħƢȮĮĢŇĽńĴıńĬīƢĕŀĚœŁőħĶėŀĸĸŀĵħƢĔńĭ
ŀĚėƢĮĶŃĔŀĭĨƞŅĚȮŕȮŒĬŀŅľŅĶȮȮĽĴĭńĨŇĪŅĚħƟŅĬĺŇĪĵŅĔĶŃŐĽȮĔŅĶŏĔŇħŏěĸŐĸŃĔŅĶŒľƟėĺŅĴȮȮȮ
ĕƟĬľĬŊħȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟœŁőħĶėŀĸĸŀĵħƢŒĬŀŅľŅĶ 

The fundamental structure of hydrocolloids. The interaction of 
hydrocolloids with other food components. Rheological, gelling, and 
thickening properties.  Applications of hydrocolloids in food. 

 
612 4.5  ĺŇĪĵŅĻŅĽĨĶƢıŀĸŇŏĴŀĶƢŀŅľŅĶ      3(3-0-6) 
  &Food Polymer Science' 

ĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬĺŇĪĵŅĔŅĶıŀĸŇŏĴŀĶƢȮŏėĴňȮŐĸŃĺńĽħŋĻŅĽĨĶƢŒĬ
ĔŅĶěŜŅŐĬĔĝĬŇħȮĨŅĴĽĴĭńĨŇĪŅĚĔŅĵĳŅıĕŀĚıŀĸŇŏĴŀĶƢĝňĺĳŅıĪňŗŏĮƦĬĪňŗĽĬŒěŒĬŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶȮĔŅĶŏĔŇħıĸŅĽĨŇœĞŏĞĝńĬĕŀĚĬŘŜŅȮĔŅĶŏĔŇħŏěĸȮĔŅĶŏĔŇħőėĶĚĶƞŅĚĨŅĕƞŅĵĝńŗĺėĶŅĺȮŐĸŃȮȮȮ
įĸĔŅĶŒĝƟėĺŅĴĶƟŀĬĨƞŀĽĴĭńĨŇĕŀĚŀŅľŅĶȮȮĔĶĦňĻŉĔļŅĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭȮőĮĶĨňĬȮĽĨŅĶƢĝȮȮȮȮȮȮȮ
ŏěĸŅĨŇĬȮŐĸŃœŁőħĶėŀĸĸŀĵħƢĝĬŇħŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭŀŅľŅĶ 

The integration of basic polymer science, chemistry, and materials 
science for classification according to the physical properties of interesting 
biopolymer materials. Water plasticization, gelation, transient network 
formation, and the effects of thermal treatment on food properties. Case 
studies related to proteins, starch, gelatin, and other hydrocolloids relevant 
to food systems. 
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612 632 ěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅŒĬŀŅľŅĶ     3(3-0-6) 
  &Reaction Kinetics in Food'  

ľĸńĔĔŅĶıŊŘĬģŅĬħƟŅĬěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅȮĔŅĶŒĝƟĞŀĲĨƢŐĺĶƢėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚħƟŅĬěĸĬıĸĻŅĽĨĶƢȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚħƟŅĬěĸĬıĸĻŅĽĨĶƢĕŀĚ
ĮĢŇĔŇĶŇĵŅŏėĴňŒĬŀŅľŅĶȮįĸĕŀĚŀŋĦľĳŌĴŇĨƞŀĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚħƟŅĬ
ěĸĬıĸĻŅĽĨĶƢĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĔŅĵĳŅıȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚħƟŅĬěĸĬıĸĻŅĽĨĶƢ
ĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚħƟŅĬěŋĸŇĬĪĶňĵƢȮĔŅĶŒĝƟŐĭĭěŜŅĸŀĚħƟŅĬěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅŒĬ
ŀŅľŅĶ 

Principles of reaction kinetics. Use of computer software for kinetic 
modeling. Kinetic modeling of chemical reactions in food. The Effects of 
temperature on chemical reactions. Kinetic modeling of physical changes. 
Kinetic modeling of microbial changes. Applications of reaction kinetic models 
in food. 

 
612 633 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶ    0(2-0-4) 
  &Food Safety Risk Analysis' 

ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚȮĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚȮĔŅĶĽŊŗŀĽŅĶėĺŅĴŏĽňŗĵĚȮĔŅĶėĺĭėŋĴ
ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟĺĵĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŏĝŇĚĮĶŇĴŅĦ 

Risk assessment.  Risk management.  Risk communication.  Controlling 
food safety by quantitative risk assessment. 

 
4/0Ȯ42/Ȯ ĔŅĶĺŅĚŐįĬŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚĮĶŃĽŅĪĽńĴįńĽȮ   1&3-0-6' 

&Sensory Planning and Data Analysis' 
ľĸńĔĔŅĶĮĶŃŏĴŇĬħƟĺĵĮĶŃĽŅĪĽńĴįńĽȮĝĬŇħĕŀĚĕƟŀĴŌĸŐĸŃĺŇīňĔŅĶĪħĽŀĭȮȮȮȮȮȮȮȮȮȮȮȮ

ĔŅĶİƗĔĪńĔļŃŒĬĔŅĶĺŅĚŐįĬĪħĽŀĭŐĸŃĔŅĶŏĸŊŀĔŒĝƟĺŇīňĔŅĶĪħĽŀĭȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚȮĔŅĶ
ěńħĔŅĶĪħĽŀĭȮȮĔŅĶŏĔŖĭĕƟŀĴŌĸȮĔŅĶŒĝƟĺŇīňĪŅĚĽĩŇĨŇŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĮĸįĸ 

Principle of sensory evaluation. Types of data and testing methods.  
Practice of sensory planning and the selection of testing methods. Sample 
preparation. Testing management. Data collection. Statistical method for 
analysis and interpretation.  
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4/0Ȯ420 ĔŅĶĮĶŃŏĴŇĬĪŅĚĮĶŃĽŅĪĽńĴįńĽĽŜŅľĶńĭĔŅĶĺŇěńĵįŌƟĭĶŇőĳėŐĸŃ  1&3-0-6' 
ȮȮ  ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶ   
   &Sensory Evaluation for Consumer Research and  
    Food Product Development ' 

ľĸńĔĔŅĶĺŇěńĵįŌƟĭĶŇőĳėŐĸŃĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔŅĶ
ĮĶŃŏĴŇĬħƟĺĵĮĶŃĽŅĪĽńĴįńĽŐĸŃĔŅĶĺŇěńĵĨĸŅħȮĺŇīňĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇīňĮĶŃŏĴŇĬħƟĺĵ
ĮĶŃĽŅĪĽńĴįńĽŒĬĔŅĶĺŇěńĵįŌƟĭĶŇőĳėŐĸŃĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶȮĔŅĶİƗĔĪńĔļŃĔŅĶŏĔŖĭŐĸŃ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĔŅĶĺŇěńĵįŌƟĭĶŇőĳėŐĸŃĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶȮĺŇīňĔŅĶĽĶƟŅĚŐĭĭĪħĽŀĭ
įŌƟĭĶŇőĳėȮȮĔŅĶėńħŏĸŊŀĔĔĸŋƞĴŏĮƚŅľĴŅĵŐĸŃĺŇīňĔŅĶŏĔŖĭĕƟŀĴŌĸȮĔŅĶĬŜŅĽĩŇĨŇĴŅŒĝƟŐĮĸ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸĪŅĚĮĶŃĽŅĪĽńĴįńĽĔńĭĔŅĶĺŇěńĵĨĸŅħŏıŊŗŀĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
įĸŇĨĳńĦĤƢŀŅľŅĶ 

Principle of consumer research and food product development.  The 
relation between sensory evaluation and market research.  Method and 
application of sensory evaluation for consumer research and food product 
development. Data collection and analysis practice in consumer research and 
food product development. Consumer questionnaire design, focus group 
selection and data collection. Application of statistics for interpretation of 
relation between sensory data and market research for research and food 
product development.  

 
612 643 ĺŇĪĵŅĻŅĽĨĶƢĕŀĚĔŅĶĶńĭĶŌƟĪŅĚĮĶŃĽŅĪĽńĴįńĽĕŀĚŀŅľŅĶ   3(2-3-4) 

&Sensory Science of Food'  
ľĸńĔěŇĨĺŇĪĵŅĕŀĚĔŅĶĺńħĽňȮĸńĔļĦŃŏĬŊŘŀĽńĴįńĽȮŐĸŃĔĸŇŗĬĶĽĕŀĚŀŅľŅĶőħĵŒĝƟĮĶŃĽŅĪ

ĽńĴįńĽȮĺŇīňĔŅĶĺńħĕńŘĬĽŌĚĕŀĚĮĶŃĽŅĪĽńĴįńĽŐĸŃĶŃĭĭĔŅĶĶńĭĶŌƟȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėŋĦĳŅıŐĸŃĔŅĶ
ĵŀĴĶńĭȮȮŏĪėĬŇėŐĸŃĪķļġňĕŀĚĔŅĶĺńħėŋĦĳŅıŀŅľŅĶőħĵŒĝƟĮĶŃĽŅĪĽńĴįńĽŏĮƦĬŏėĶŊŗŀĚĴŊŀĺńħȮ
ŐĸŃŒĝƟŏĮƦĬĺŇīňĔŅĶĺńħėĺŅĴĝŀĭŐĸŃĔŅĶĵŀĴĶńĭĕŀĚįŌƟĭĶŇőĳė 

The psychological principles of sensory measurement with regard to 
food color, texture, and flavor.   Advanced sensory measuring methods and 
cognitive systems associated with quality and acceptance.  Techniques and 
theories for the sensory measurement of food, as analytical tools and as 
measurement of consumer liking and acceptance. 

 
 
 
 

http://extension.ucdavis.edu/sensory/outlines.html#two
http://extension.ucdavis.edu/sensory/outlines.html#three
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612 644 ĚŅĬĺŇěńĵĮƤěěŋĭńĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĪŅĚĮĶŃĽŅĪĽńĴįńĽŐĸŃĔŅĶĮĶŃŏĴŇĬ 3(2-3-4) 
&Current Research in Sensory Science and Evaluation' 
 ĚŅĬĺŇěńĵŒĬĮƤěěŋĭńĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢĪŅĚĮĶŃĽŅĪĽńĴįńĽŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬ
ħƟĺĵĮĶŃĽŅĪĽńĴįńĽȮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬŐĸŃıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶ 

Current research related to sensory science and sensory evaluation.  
Applications in food product development and evaluation. 

 
4/0 43/ Ȯ ĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶĕńŘĬĽŌĚ       3(3-0-6) 

(Advanced Food Analysis) 
ĔŅĶĮĶŃĵŋĔĨƢŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶȮőėĶĴŅőĪĔĶŅĲƖĕŀĚŏľĸĺĽĴĶĶĩĬŃĽŌĚȮŐĔƠĽ

őėĶĴŅőĪĔĶŅĲƖȮĽŏĮėőĪĶĽőĔĮƖŀŇĬĲĶŅŏĶħĵƞŅĬŒĔĸƟŐĸŃĵƞŅĬĔĸŅĚȮĵŌĺňĺŇĽŇŏĭŇĸĽŏĮėőĪĶĽőĔĮƖȮ
ŐĴĽĽŏĮėőĪĶĽőĔĮƖȮėŀĬőĲėŀĸœĴőėĶĽőĔĮƖȮŀŇŏĸėĨĶŀĬœĴőėĶĽőĔĮƖȮĔŅĶĺŇŏėĶŅŃľƢěŋĸŇĬĪĶňĵƢ
ŐĭĭĪńĬĽĴńĵ 

Applications of analysis techniques in food. High-performance liquid 
chromatography. Gas chromatography. Mid-Ȯand near-infrared spectroscopy. 
UV-vis spectroscopy. Mass spectroscopy. Confocal microscopy. Electron 
microscopy. Modern microbial analysis. 

 
612 652 ėŅĶƢőĭœŁŏħĶĨŒĬŀŅľŅĶ       2(2-0-4)
  &Carbohydrates in Food' 

ĝĬŇħȮĽĴĭńĨŇȮŐĸŃĮĶŇĴŅĦėŅĶƢőĭœŁŏħĶĨŒĬŀŅľŅĶȮŐľĸƞĚėŅĶƢőĭœŁŏħĶĨȮĔŅĶĮĶŃĵŋĔĨƢ
ėŅĶƢőĭœŁŏħĶĨŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏėĴňŐĸŃĔŅĵĳŅıĕŀĚ
ėŅĶƢőĭœŁŏħĶĨŒĬĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮ 

Types, properties and quantities of carbohydrates in food.  Sources of 
carbohydrates. Applications of carbohydrates in the food industry.  The 
physical and chemical changes of carbohydrates during processing. 

 
612 653    ĔĸŇŗĬĶĽŒĬŀŅľŅĶ        2(2-0-4) 
  &Flavors in Food' 

ĔĸŇŗĬĶĽȮŐĸŃĔŅĶŏĔŇħĔĸŇŗĬĶĽŒĬŀŅľŅĶȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶĽŌĠŏĽňĵĔĸŇŗĬĶĽĕŀĚŀŅľŅĶȮ
ĔŅĶĺŇŏėĶŅŃľƢĔĸŇŗĬőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶĮĶŃŏĴŇĬĪŅĚĮĶŃĽŅĪĽńĴįńĽȮĔŅĶįĸŇĨ
ĔĸŇŗĬĶĽĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶ    

Flavor and flavor formation in food.  Factors affecting food flavor loss.  
Flavor analysis by instrumental analysis and sensory evaluation. Flavor 
manufacturing for the food industry. 
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612 654      ĮĢŇĭńĨŇĔŅĶĔĸŇŗĬĶĽŒĬŀŅľŅĶ      1(0-3-0)
  &Flavors in Food Laboratory' 

ĪŜŅĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶŒľƟĔĸŇŗĬĶĽŒĬŀŅľŅĶȮĔŅĶįĸŇĨȮŐĸŃĔŅĶ
ĽĔńħĽŅĶŒľƟĔĸŇŗĬĶĽŒĬŀŅľŅĶĔŅĶĺŇŏėĶŅŃľƢĔĸŇŗĬőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶĮĶŃŏĴŇĬĪŅĚ
ĮĶŃĽŅĪĽńĴįńĽ 

Conducted the experiment on factors affecting flavor in food, 
production and extraction of flavorȮcompounds in food, and flavor analysis 
using analytical instruments and sensory evaluation. 

 
4/0Ȯ433 ĔŅĶĽĶƟŅĚĔĸŇŗĬĶĽŀŅľŅĶ          2(2-0-4) 
  &Food Flavor Creation'Ȯ 

ĽĴĭńĨŇĪŅĚŏėĴňŐĸŃĔŅĵĳŅıĕŀĚŀŅľŅĶȮŐĸŃĽŅĶŒľƟĔĸŇŗĬĶĽȮĮĢŇĽńĴıńĬīƢĕŀĚŀŅľŅĶ
ŐĸŃĔĸŇŗĬĶĽŒĬŀŅľŅĶȮȮĺŇīňĔŅĶŐĸŃĕńŘĬĨŀĬĕŀĚĔŅĶĽĶƟŅĚĔĸŇŗĬĶĽȮĔŅĶĮĶŃŏĴŇĬĔĸŇŗĬĶĽŀŅľŅĶ 

Chemical and physical properties of food and flavor compounds.  
Interactions of food and flavor in food.  Method and step for flavor creation.  
Flavor evaluation. 

 
4/0Ȯ434 ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏėĴňŐĸŃĔŅĵĳŅıĕŀĚŀŅľŅĶ    1&1-.-4' 
  ŐĸŃĔŅĶĮĶŃŏĴŇĬŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅ 
  &Chemical and Physical Changes in Food and Shelf Life Evaluation)  

ľĸńĔĔŅĶıŊŘĬģŅĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏėĴňŐĸŃĔŅĵĳŅıĕŀĚŀŅľŅĶȮĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĽĴĭńĨŇĕŀĚĬŘŜŅȮőĮĶĨňĬ ėŅĶƢőĭœŁŏħĶĨ ĸŇıŇħ ĽŅĶŀŅľŅĶȮŐĸŃŀĚėƢĮĶŃĔŀĭŀŊŗĬȮŕȮȮŒĬĶŃľĺƞŅĚ
ĔŅĶŐĮĶĶŌĮȮĔŅĶŏĔŖĭĶńĔļŅ  ŐĸŃĔŅĶĮĶŃŏĴŇĬŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅĕŀĚŀŅľŅĶ 

Fundamental principles of chemical and physical changes in food. 
Changes in waterȮproperties, proteins, carbohydrates, lipids, nutrients and 
other compounds during processing and storage of food. Shelf-life evaluation.  
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4/0Ȯ44/ ŀŅľŅĶĲƤĚĔƢĝńĬ        3(3-0-6) 
  (Functional Food) 

 ĬŇĵŅĴŐĸŃŐĬĺőĬƟĴĕŀĚŀŅľŅĶĲƤĚĔƢĝńĬȮĮĶŃőĵĝĬƢĨƞŀĽŋĕĳŅıĕŀĚŀŅľŅĶĲƤĚĔƢĝńĬȮ
ŐľĸƞĚĪňŗıĭȮĽĴĭńĨŇĪŅĚŏėĴňŐĸŃĽĴĭńĨŇŏĝŇĚľĬƟŅĪňŗĕŀĚĽƞĺĬĮĶŃĔŀĭĲƤĚĔƢĝńĬȮŏĪėőĬőĸĵňĔŅĶįĸŇĨ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢĽƞĺĬĮĶŃĔŀĭĲƤĚĔƢĝńĬȮĬĺńĨĔĶĶĴŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶĲƤĚĔƢĝńĬȮĕƟŀĭńĚėńĭ
ŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ 

Definition and trends of functional foods. Health benefits of functional 
foods. Source.  Chemical and functional properties of functional ingredients. 
Production and analysis of functional food ingredients. InnovationȮin 
functional food industry. Related law and regulations. 

 
612 671 ŏĪėőĬőĸĵňĔŅĶĪŜŅŐľƟĚŀŅľŅĶȮ      3(3-0-6)  
  &Food Drying Technology' 

ĪķļġňŐĸŃľĸńĔĔŅĶĪŜŅŐľƟĚŀŅľŅĶȮĔŅĶŏĮĸňŗĵĬŐĮĸĚėŋĦĳŅıŀŅľŅĶĶŃľĺƞŅĚĔŅĶĪŜŅ
ŐľƟĚȮĔŅĶĽŌĠŏĽňĵĺŇĨŅĴŇĬȮĔŅĶŏĔŇħĔŅĶľħĨńĺĕŀĚįĸŇĨĳńĦĤƢȮĔŅĶŏĔŇħĕŀĭŐĕŖĚĭĶŇŏĺĦįŇĺŀŅľŅĶȮȮ
ĮƤěěńĵĪňŗĴňįĸĨƞŀėŋĦĳŅıĕŀĚŀŅľŅĶŀĭŐľƟĚȮĺŇīňĔŅĶĪŜŅŐľƟĚŒĬĶŃħńĭĲŅĶƢĴŐĸŃőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴȮŏėĶŊŗŀĚĪŜŅŐľƟĚĶŃħńĭŀŋĨĽŅľĔĶĶĴȮĔŅĶŏĔŖĭĶńĔļŅŀŅľŅĶŐľƟĚȮŐĭĭěŜŅĸŀĚĪŅĚ
ėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶĪŜŅŐľƟĚŀŅľŅĶ 
 Fundamental drying theories. Quality change during the drying 
process. Vitamin losses, shrinkage and case-hardening. Factors affecting dried 
food quality. Drying methods at farms and industries. Industrial dryers. Dried 
food storage. Drying process mathematical modeling. 
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4/0Ȯ450 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĝŖŀĔőĔŐĸĨ    0&0-.-2' 
  &Science and Technology of Chocolate'  

ĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅĕŀĚĝŖŀĔőĔŐĸĨŐĸŃĺńĥĬīĶĶĴĔŅĶĭĶŇőĳėĝŖŀĔőĔŐĸĨȮ
ĽƞĺĬĮĶŃĔŀĭĨƞŅĚȮŕȮĕŀĚĝŖŀĔőĔŐĸĨȮĔĶŃĭĺĬĔŅĶĔŅĶŐĮĶĶŌĮŏĴĸŖħőĔőĔƟȮĔŅĶįĸŇĨĝŖŀĔőĔŐĸĨ
ŏľĸĺȮĔŅĶėĺĭėŋĴĽĴĭńĨŇĔŅĶœľĸĕŀĚĝŖŀĔőĔŐĸĨŏľĸĺȮĔŅĶĨĔįĸŉĔĕŀĚœĕĴńĬŒĬĝŖŀĔőĔŐĸĨȮ
œĕĴńĬěŅĔıŊĝĝĬŇħŀŊŗĬȮŕȮĪňŗœĴƞŒĝƞŏĬĵőĔőĔƟĪňŗŒĝƟŒĬĔŅĶįĸŇĨĝŖŀĔőĔŐĸĨȮĔĶŃĭĺĬĔŅĶĔŅĶįĸŇĨ
ĝŖŀĔőĔŐĸĨȮįĸŇĨĳńĦĤƢĝŖŀĔőĔŐĸĨŐĭĭĨƞŅĚȮŕȮŐĸŃĔŅĶĭĶĶěŋľňĭľƞŀįĸŇĨĳńĦĤƢĝŖŀĔőĔŐĸĨȮ
ĔĶĦňĻŉĔļŅĕŀĚŏĪėőĬőĸĵňĔŅĶįĸŇĨĝŖŀėőĔŐĸĨŏėĸŊŀĭŐĭĭĪĬĶƟŀĬ 

The history of chocolate and the culture of chocolate consumption. 
Chocolate ingredients. Cocoa bean processing. Liquid chocolate processing. 
Controlling the flow properties of liquid chocolate. Fat crystallization in 
chocolate. Non-cocoa vegetable fats used in chocolate. Manufacturing 
process of chocolate. Chocolate product varieties and their packaging.Ȯ 

 
612 451  ĺŇĪĵŅĻŅĽĨĶƢĕŀĚŀŅľŅĶœĪĵ          3(3-0-6) 
  &Science of Thai Food' 

ėŋĦĸńĔļĦŃŐĸŃĔŅĶŐĭƞĚĮĶŃŏĳĪĕŀĚŀŅľŅĶœĪĵȮȮȮıķĨŇĔĶĶĴįŌƟĭĶŇőĳėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ŀŅľŅĶœĪĵ  ěŋħŏħƞĬŏĝŇĚĔŅĶĨĸŅħŐĸŃĺńĥĬīĶĶĴĕŀĚŀŅľŅĶœĪĵȮȮȮıŊŘĬģŅĬĕŀĚĽŌĨĶĽƞĺĬįĽĴ
ŐĸŃĔŅĶĮĶŃĔŀĭŀŅľŅĶœĪĵȮŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňȮėŋĦėƞŅĪŅĚőĳĝĬŅĔŅĶŐĸŃĮĶŃőĵĝĬƢĨƞŀ
ĽŋĕĳŅıĕŀĚĽƞĺĬįĽĴŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶœĪĵȮȮėŋĦĳŅıŐĸŃėĺŅĴėĚĨńĺĪŅĚĔŅĵĳŅıȮŏėĴň
ŐĸŃěŋĸŇĬĪĶňĵƢĕŀĚĽƞĺĬįĽĴŐĸŃįĸŇĨĳńĦĤƢŀŅľŅĶœĪĵȮŏĪėőĬőĸĵňŒĬħƟŅĬĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮȮ
ĔŅĶĭĶĶěŋŐĸŃĔŅĶĵŊħŀŅĵŋŏĔŖĭĶńĔļŅĕŀĚįĸŇĨĳńĦĤƢŀŅľŅĶœĪĵȮĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅŐĸŃ
ĮĶńĭĮĶŋĚŀŅľŅĶœĪĵȮȮĬĺńĨĔĶĶĴĨƞŅĚȮŕȮĕŀĚŀŅľŅĶœĪĵŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴ 

The characteristics and classifications of Thai food.  Consumer 
behavior regarding Thai food.  Marketing and cultural features of Thai food.  
Principles of Thai food recipes and cooking.  Chemical compositions, 
nutritional values and health benefits of Thai food ingredients and products.  
The physical, chemical, and microbial qualities and stability of Thai food 
ingredients and products.  Technologies for processing, packaging, and shelf-
life extension of Thai food products.  Research in the development and 
improvement of Thai food.  Industrial innovations of Thai food. 
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4/0Ȯ452 ŏĪėőĬőĸĵňœĕĴńĬŐĸŃĬŘŜŅĴńĬŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶ    0&0-.-2' 
&Fat and Oil Technology in Food Industry' 

őėĶĚĽĶƟŅĚĪŅĚŏėĴňȮŐľĸƞĚĪňŗĴŅŐĸŃĔŅĶŐĭƞĚĮĶŃŏĳĪĕŀĚœĕĴńĬŐĸŃĬŘŜŅĴńĬȮ
ĔĶŃĭĺĬĔŅĶŏıŊŗŀŒľƟœħƟĴŅĕŀĚœĕĴńĬŐĸŃĬŘŜŅĴńĬȮ ĽĴĭńĨŇĪŅĚŏėĴňŐĸŃĔŅĵĳŅıĕŀĚœĕĴńĬŐĸŃ
ĬŘŜŅĴńĬȮĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮœĕĴńĬŐĸŃĬŘŜŅĴńĬŏıŊŗŀŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟĚŅĬŒĬĶŃħńĭ
ŀŋĨĽŅľĔĶĶĴȮĔŅĶŒĝƟĚŅĬœĕĴńĬŐĸŃĬŘŜŅĴńĬŒĬįĸŇĨĳńĦĤƢŀŅľŅĶȮ 

Structure of fats and oils. Sources and classification of fats and oils. 
Recovery of fats and oils. Chemical and physical characteristics. Processing of 
fats and oils for industrial applications. Applications of fats and oils in food 
products. 

 
4/0Ȯ453 ĺŇĪĵŅĻŅĽĨĶƢĕŀĚįĸŇĨĳńĦĤƢŀŅľŅĶěŅĔŏĬŊŘŀĽńĨĺƢŐĸŃœĕƞ   3(3-0-6) 

(Science of Meat and Egg Products) 
őėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚŏĬŊŘŀĽńĨĺƢŐĸŃœĕƞ ĔĶĶĴĺŇīňĔŅĶęƞŅŐĸŃĨńħŐĨƞĚĞŅĔȮėŋĦĳŅı

ŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚėŋĦĳŅıĕŀĚŏĬŊŘŀĽńĨĺƢŐĸŃœĕƞĶŃľĺƞŅĚĔŅĶŏĔŖĭĶńĔļŅȮĺńĨĩŋŏěŊŀĮĬŀŅľŅĶ
ŐĸŃĔŅĶŐĮĶĶŌĮįĸŇĨĳńĦĤƢŀŅľŅĶěŅĔŏĬŊŘŀĽńĨĺƢŐĸŃœĕƞŒĬŀŋĨĽŅľĔĶĶĴ ĔŅĶŏĬƞŅŏĽňĵĕŀĚ
įĸŇĨĳńĦĤƢŐĸŃĔŅĶŏĔŖĭĶńĔļŅ 

Structure and properties of meats and eggs. Slaughtering and trimming 
of carcasses. Quality and its changes of meat and eggs during storage. Food 
additivesȮand processing of food products from meats and eggs in the 
industry. Spoilage of products and storage. 

 
612 676 őĮĶĨňĬŀŅľŅĶ        3(3-0-6) 
  &Food Proteins' 

őėĶĚĽĶƟŅĚȮŐĸŃĽĴĭńĨŇŏĝŇĚľĬƟŅĪňŗĕŀĚőĮĶĨňĬŀŅľŅĶȮőĮĶĨňĬěŅĔĽńĨĺƢŐĸŃŀŅľŅĶĪŃŏĸȮ
őĮĶĨňĬěŅĔŐĴĸĚȮőĮĶĨňĬěŅĔıŊĝȮőĮĶĨňĬěŅĔŏĝŊŘŀĶŅ ŏĬŊŘŀěŅĔĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀ 

Structure and functional properties of food proteins. Protein from 
animalsȮand seafood. Protein from insects. Protein from plants. Mycoproteins. 
Lab-grown meat  
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4/0 477  ĔĶĶĴĺŇīňĔŅĶŐĮĶĶŌĮŀŅľŅĶĕńŘĬĽŌĚȮ      3(3-0-6) 
(Advanced Food Processing) 

ĺŇīňĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚȮĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮőħĵŒĝƟėĺŅĴĶƟŀĬŐĭĭŒľĴƞȮȮĔĶŃĭĺĬĔŅĶ
ŒľƟėĺŅĴĶƟŀĬħƟĺĵĔŅĶŏľĬňŗĵĺĬŜŅȮĔĶŃĭĺĬĔŅĶŒľƟėĺŅĴĶƟŀĬŐĭĭőŀľƢĴŇėȮĔĶŃĭĺĬĔŅĶŒľƟėĺŅĴ
ĶƟŀĬħƟĺĵœĴőėĶŏĺĲȮĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮőħĵœĴƞŒĝƟėĺŅĴĶƟŀĬŐĭĭŒľĴƞȮĔĶŃĭĺĬĔŅĶŒĝƟėĺŅĴħńĬ
ĽŌĚȮĔĶŃĭĺĬĔŅĶŏĪėĬŇėıńĸĽƢĽĬŅĴœĲĲƚŅȮĔĶŃĭĺĬĔŅĶėĸŊŗĬŀńĸĨĶƟŅĞŅĺħƢȮĔŅĶŒĝƟŏĪėőĬőĸĵň
ĶƞĺĴĔńĬ 

Preparation technique. Novel thermal processing. Inductive heating. 
Ohmic heating. Microwave heating.  Novel non-thermal processing. High 
pressure processing. Pulsed electric field. Ultrasonic processing. Combined 
technology. 

 
612 691 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ1      1(0-2-1) 
  &Seminar in Food Technology I' 
  ŏĚŊŗŀĬœĕ: ĬńĔĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔȮ/ȮĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 

ĔŅĶėƟĬėĺƟŅȮĶĺĭĶĺĴŐĸŃĔŅĶĬŜŅŏĽĬŀĭĪėĺŅĴŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěŒĬĽŅĕŅĺŇĝŅ
ŏĪėőĬőĸĵňŀŅľŅĶȮ 

Search, collection, and presentation of topics of interesting food 
technology. 

 
612 692 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ2      1(0-2-1) 
  &Seminar in Food Technology II' 
  ŏĚŊŗŀĬœĕ: ĬńĔĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔȮ/ȮĺńħįĸĔŅĶĻŉĔļŅŏĮƦĬȮS ľĶŊŀȮU 

ĔŅĶėƟĬėĺƟŅȮĶĺĭĶĺĴŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĪňŗœħƟĻŉĔļŅħƟĺĵĨĬŏŀĚĪŅĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮĪňŗœħƟħŜŅŏĬŇĬĔŅĶœĮŐĸƟĺȮĔŅĶĬŜŅŏĽĬŀŏĮƦĬĳŅļŅŀńĚĔķļ  

Search, collection, and presentation of self-research in food science 
and technology. Oral presentation in English. 

 
612 693 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ    ȮȮȮ  ĴňėƞŅŏĪňĵĭŏĪƞŅ 6ȮľĬƞĺĵĔŇĨ 
  &Independent Study'  

ŏĚŊŗŀĬœĕ: ĨƟŀĚįƞŅĬĶŅĵĺŇĝŅĭńĚėńĭŐĸŃĶŅĵĺŇĝŅĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ/ȮŐĸŃįƞŅĬ 
ĔŅĶĕŀŀĬŋĴńĨŇľńĺĕƟŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃŐĸƟĺ     

   ĪŜŅĺŇěńĵŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶ 
   Conducting research related to food science and technology.  
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612 694 ĺŇĪĵŅĬŇıĬīƢ    ȮȮȮ  ĴňėƞŅŏĪňĵĭŏĪƞŅȮ17ȮľĬƞĺĵĔŇĨ 
  &Thesis' 

ŏĚŊŗŀĬœĕ: ĨƟŀĚįƞŅĬĶŅĵĺŇĝŅĭńĚėńĭŐĸŃĶŅĵĺŇĝŅĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ/ȮŐĸŃįƞŅĬ 
ĔŅĶĕŀŀĬŋĴńĨŇľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢŐĸƟĺ        

   ĪŜŅĺŇěńĵŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮ 
   Conducting research related to food science and technology. 
 
612 695 ĺŇĪĵŅĬŇıĬīƢ         ĴňėƞŅŏĪňĵĭŏĪƞŅȮ36ȮľĬƞĺĵĔŇĨ 
  &Thesis'      

ŏĚŊŗŀĬœĕ: ĨƟŀĚįƞŅĬĶŅĵĺŇĝŅĭńĚėńĭŐĸŃĶŅĵĺŇĝŅĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ/ȮŐĸŃįƞŅĬ 
ĔŅĶĕŀŀĬŋĴńĨŇľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢŐĸƟĺ  
ĪŜŅĺŇěńĵŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶ 

   Conducting research related to food science and technology. 
 
4/0Ȯ474   ĮƤĠľŅıŇŏĻļĽŜŅľĶńĭĬńĔŏĪėőĬőĸĵňŀŅľŅĶ        0&.-4-.' 
                &Special Problems for Food Technologists) 

ĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸȮĪŜŅĺŇěńĵŒĬľńĺĕƟŀĪňŗœħƟĶńĭĴŀĭľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚŏĪėőĬőĸĵň
ŀŅľŅĶȮŏĶňĵĭŏĶňĵĚŏĕňĵĬŏĮƦĬĶŅĵĚŅĬ 

Search the data. Conducting research of the assigned topic related to 
food technology. Writing a report. 

 
612 697 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮ/   2(2-0-4) 
  &Selected Topics in Food Science and Technology I' 
   ŏĶŊŗŀĚĪňŗĔŜŅĸńĚŏĮƦĬĪňŗĽĬŒěŒĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮȮ 
   Current topics in food science and technology.  
 
612 698 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮ0   1&1-.-4' 
  &Selected Topics in Food Science and Technology II' 

ŏĶŊŗŀĚĪňŗĔŜŅĸńĚŏĮƦĬĪňŗĽĬŒěŒĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮŐĸŃœĴƞĞŘŜŅĞƟŀĬĔńĭ
ĶŅĵĺŇĝŅȮ4/0Ȯ475 

Current topics in food science and technology. The content of the 
course is not the same as that of 612 697. 
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1,0 ĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
   ȮȮȮȮȮȮȮ1,0,/ ȮȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
 

ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮĝŊŗŀȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-            
ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

1 ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,Ȯ 
őĽĳŅėȮĽŀĬœĺ 
1-33.2-...45-xx-x 
 
 
 

Ph.D. (Chemical Engineering) 
University of Cambridge, UK 
(0..1' 
M.S. (Chemical Engineering) 
Imperial College, University of 
London, UK (/776' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŅľŅĶ' ŏĔňĵĶĨŇĬŇĵĴ
ŀńĬħńĭȮ2 ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ
&0315' 

12 /3 
 

2 ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,Ȯ 
ĮĶŅőĴĪĵƢȮȮȮėŌĺŇěŇĨĶěŅĶŋ 
1-51./-..230-xx-x 
 
 
 
 
 

Dr. Agric. Sci. (Food Science 
and Biotechnology) Kyoto 
University, Japan (2004) 
M. Agric. Sci. (Applied Life 
Science) Kyoto University, 
Japan (2001) 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'Ȯ 
ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0ȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮ&0317' 

12 /3 

3 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ, 
ĭŋĻĶŅĔĶĦƢȮȮȮȮĴľŅőĵīň 
1-2/./-./.30-xx-x 
 

Dr. rer. nat. (Natural Science' 
The University of Hohenheim, 
Germany &0..3' 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ' 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ &0315' 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ' 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2532) 
 

12 /3 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮĝŊŗŀȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-            
ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

4. ŀŅěŅĶĵƢȮħĶ,ĳŅĶŇĔŅȮĶŋƞĚıŇĝĵıŇŏĝģ 
/-/./3-...73-xx-x 

Dr. sc. agr, (Agricultural 
Science' 
The University of Hohenheim, 
Germany &0.16' 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0351' 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'Ȯ 
ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0ȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮ&0350' 

12 15 

 
 
   ȮȮȮȮȮȮȮ1,0,0 ȮȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 

ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮĝŊŗŀȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-            
ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

1 ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ, 
őĽĳŅėȮĽŀĬœĺ 
1-33.2-...45-xx-x 
 

Ph.D. (Chemical Engineering) 
University of Cambridge, UK 
(0..1' 
M.S. (Chemical Engineering) 
Imperial College, University of 
London, UK (/776' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŅľŅĶ' ŏĔňĵĶĨŇ
ĬŇĵĴŀńĬħńĭȮ2 ĽĩŅĭńĬŏĪėőĬőĸĵň
ıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚȮ&0315' 

12 /3 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮĝŊŗŀȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-            
ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

2 ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,Ȯ 
ĮĶŅőĴĪĵƢȮėŌĺŇěŇĨĶěŅĶŋ 
1-51./-..230-xx-x 
 
 
 
 
 

Dr.Agric.Sci. (Food Science 
and Biotechnology) Kyoto 
University, Japan (2004) 
M. Agric. Sci. (Applied Life 
Science) Kyoto University, 
Japan (2001) 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'Ȯ 
ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0ȮȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮ&0317' 

12 /3 

3 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ, 
ĭŋĻĶŅĔĶĦƢȮĴľŅőĵīň 
1-2/./-./.30-xx-x 
 
 

Dr.rer.nat. (Natural Science' 
The University of Hohenheim, 
Germany &0..3' 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ' 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ &0315' 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ' 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ (2532) 

12 /3 

2. ŀŅěŅĶĵƢȮħĶ,ĳŅĶŇĔŅȮĶŋƞĚıŇĝĵıŇŏĝģ 
/-/./3-...73-xx-x 

Dr. sc. agr. (Agricultural 
Science' 
The University of Hohenheim, 
Germany &0.16' 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&0351' 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'Ȯ 
ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭȮ0ȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶȮ&0350' 

12 15 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮĝŊŗŀȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-            
ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

3 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,Ȯ
ĔĬĔĺĶĶĦȮĔŇŗĚįħŋĚ 
1-50.4-..1/5-xx-x 
 

ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ' 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0326' 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ' 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0322' 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ' 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0320' 
ĭī,ĭ,Ȯ&ĔŅĶŏĚŇĬ'ȮĴľŅĺŇĪĵŅĸńĵ 
ĽŋőĕĪńĵīĶĶĴŅīŇĶŅĝȮ&2562) 

12 /3 
 

4 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ, 
ħĺĚŒěȮĩŇĶīĶĶĴĩŅĺĶȮ 
1-5377-..012-xx-x 

ĮĶ,ħ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶ'ȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&2547) 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶ'
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ(2534) 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ' Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&253/) 

/0 /3 

5 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,Ȯ 
īńĝıĚĻƢȮĝŌĻĶň 
1-/5./-...56-xx-x 

Dr.nat.techn. &Chemical 
Engineering' University of 
Natural Resources and 
Applied Life Sciences, Austria 
&0./.' 
ĺĪ,Ĵ,Ȯ&ŏėĴňŏĪėĬŇė'ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵȮ&0320' 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňŀŅľŅĶ'Ȯ 
ĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ (2539) 

/0 /3 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮĝŊŗŀȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-            
ĮƖĔŅĶĻŉĔļŅ' 

ĮƤěěŋĭńĬ ĮĶńĭĮĶŋĚ 

6 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ, 
ĮĶŃĽĚėƢȮĻŇĶŇĺĚĻƢĺŇœĸĝŅĨŇ 
1-5/.3-..//7-xx-x 

Ph.D. (Food Technology) 
Massey University, New 
Zealand (0../' 
M.S. (Postharvest Technology) 
Asian Institute of Technology, 
Thailand (/771' 
ĺĪ,ĭ,Ȯ&ıńĥĬŅ
įĸŇĨĳńĦĤƢŀŋĨĽŅľĔĶĶĴŏĔļĨĶ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0310' 

12 /3 

7 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,Ȯ 
ĮĶŇĠħŅȮŏıŖĠőĶěĬƢ 
1-/..0-.//.2-xx-x 

ĮĶ,ħ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶ'ȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ &0328' 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶ'ȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮȮ&0313' 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ĔŅĶŀŅľŅĶ'ȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&031.' 

12 /3 
 

/. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,Ȯ 
ĽŋŏĝļģƢȮĽĴŋľŏĽĬňőĨ 
1-/..3-...64-xx-x 

ĮĶ,ħ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶ'ȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ 
&0325' 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶ'
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮȮ&0313' 
ĺĪ,ĭ,Ȯ&įĸŇĨĳńĦĤƢĮĶŃĴĚ'ȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮȮ&0307' 

12 /3 
 

// ŀŅěŅĶĵƢȮħĶ,ĽŇĬňȮľĬŀĚŏĨƞŅħŜŅ 
1-00./-..3/3-xx-x 

ĮĶ,ħ,Ȯ&ıńĥĬŅ
įĸŇĨĳńĦĤƢŀŋĨĽŅľĔĶĶĴŏĔļĨĶ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0335' 
ĺĪ,Ĵ,Ȯ&įĸŇĨĳńĦĤƢĮĶŃĴĚ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&0322' 
ĺĪ,ĭ,Ȯ&įĸŇĨĳńĦĤƢĮĶŃĴĚ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ&032.' 

12 15 
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ĸŜŅħńĭ ĨŜŅŐľĬƞĚȮĝŊŗŀȮĽĔŋĸ 
ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 

ėŋĦĺŋĥŇȮĽŅĕŅȮĽĩŅĭńĬ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬŏĜĸňŗĵ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ-            
ĮƖĔŅĶĻŉĔļŅ' 

/0 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ıĶĻĶňȮ
ŏěĶŇĠıŅĬŇĝ 
1-0477-...31-xx-x 

Dr.rer.nat. (Natural Science, 
Biology) Marburg University, 
Germany &0./3' 
Dipl.-Biol. (Diplom Biology) 
Freiburg University, Germany 
(2010) 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'ȮĴľŅĺŇĪĵŅĸńĵ
ĻŇĸĮŅĔĶ &0325' 

12 15 

 
1,0,1ȮȮŀŅěŅĶĵƢıŇŏĻļ 

   ŀŅěĴňĔŅĶŏĝŇĠŀŅěŅĶĵƢıŇŏĻļŏĮƦĬĶŅĵĳŅėĔŅĶĻŉĔļŅ  
 
2,ȮȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ(ĔŅĶİƗĔĚŅĬľĶŊŀĽľĔŇěĻŉĔļŅ)Ȯ 

 œĴƞĴň 
 
3,ȮȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ 

 5.1ȮėŜŅŀīŇĭŅĵőħĵĵƞŀ 
 ŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃŒĬĔŅĶıńĥĬŅ
ĚŅĬĺŇěńĵȮȮŐĸŃŏıŊŗŀĬŜŅėĺŅĴĶŌƟěŅĔĚŅĬĺŇěńĵĴŅıńĥĬŅŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮŐĸŃŐĔƟœĕĮƤĠľŅŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶĕŀĚĮĶŃŏĪĻȮħńĚĬńŘĬŏıŊŗŀŒľƟĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĴľŅĭńĦĤŇĨȮĴňĪńĔļŃȮĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶĔŅĶĪŜŅĺŇěńĵœħƟȮįŌƟŏĶňĵĬěŃœħƟĶńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŒĬŐĚƞĔŅĶĔŜŅľĬħĮƤĠľŅŀĵƞŅĚĝńħŏěĬȮĔŅĶĔŜŅľĬħ
ĽŅŏľĨŋŐĸŃŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅŒĬĽŅĕŅŏĪėőĬőĸĵňŀŅľŅĶȮŏĽŅŃŐĽĺĚėĺŅĴĶŌƟŒľĴƞŐĸŃĪńĬĽĴńĵěŅĔĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĬŜŅėĺŅĴĶŌƟĴŅıńĥĬŅĶŃŏĭňĵĭĺŇīňĺŇěńĵħƟĺĵĨĬŏŀĚȮĴňĪńĔļŃŒĬĔŅĶěńħĔŅĶĕƟŀĴŌĸ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶĺŇěńĵȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĨƞŀĽńĚėĴȮĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮĶĺĴĪńŘĚĴň
ěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıŏĪėőĬőĸĵňŀŅľŅĶȮħńĚĬńŘĬĬńĔĻŉĔļŅĪŋĔŐįĬĔŅĶĻŉĔļŅĨƟŀĚĪŜŅĺŇěńĵŒĬĽŅĕŅŏĪėőĬőĸĵň
ŀŅľŅĶȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 

  5.2 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ  
 ĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶĺŇěńĵŒľƟĴňįĸĔŅĶĺŇěńĵĪňŗŀĵƞŅĚĬƟŀĵĽŅĴŅĶĩĬŜŅŏĽĬŀŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮŏĕňĵĬĺŇĪĵŅĬŇıĬīƢĪňŗĽĴĭŌĶĦƢȮĬŜŅŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭĮŅĔŏĮĸƞŅŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅ
ĶńĭĲƤĚœħƟȮȮ 
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 5.3  ĝƞĺĚŏĺĸŅ 
 ŐįĬȮĔȮŐĭĭȮĔȮ1 ȮĮƖĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2Ȯů ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
 ŐįĬȮĔȮŐĭĭȮĔȮ2 ȮĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ů ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
 ŐįĬȮĕȮ ĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ů ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
 5.4  ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
 ŐįĬȮĔȮŐĭĭȮĔȮ1 ĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ'Ȯ 36  ľĬƞĺĵĔŇĨ 
 ŐįĬȮĔȮŐĭĭȮĔȮ2 ĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ'  17  ľĬƞĺĵĔŇĨ 
 ŐįĬȮĕȮ ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ'ȮȮ    6  ľĬƞĺĵĔŇĨ 

 5.5 ĔŅĶŏĨĶňĵĴĔŅĶ 
 ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨĪŋĔŐįĬĔŅĶĻŉĔļŅŏĶňĵĬĶŅĵĺŇĝŅĭńĚėńĭŐĸŃĶŅĵĺŇĝŅ
ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ/ȮĔƞŀĬĪňŗěŃĕŀŀĬŋĴńĨŇľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮőħĵěńħŒľƟĴň
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃėĺĭėŋĴŒľƟěŜŅĬĺĬŐĸŃėŋĦĺŋĥŇĮĶŃĽĭĔŅĶĦƢĕŀĚ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı.Ļ. 2558 

ȮȮ 5.6 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸȮ 
 ĔŅĶĮĶŃŏĴŇĬįĸĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅ
ħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı.Ļ. 2561 (ĳŅėįĬĺĔȮĔ) ŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ őħĵ
ĬńĔĻŉĔļŅĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨĪŋĔŐįĬĔŅĶĻŉĔļŅĪňŗŏĶňĵĬĶŅĵĺŇĝŅĭńĚėńĭŐĸŃĶŅĵĺŇĝŅĽńĴĴĬŅĪŅĚ
ŏĪėőĬőĸĵňŀŅľŅĶȮ/ȮėĶĭŐĸƟĺȮěŃĨƟŀĚĪŜŅĔŅĶĽŀĭŏıŊŗŀĕŀŀĬŋĴńĨŇľńĺĕƟŀŐĸŃőėĶĚĔŅĶĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮőħĵĔŅĶıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŒĬĶŃľĺƞŅĚĔŅĶĪŜŅ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃěŃĴňĔŅĶĮĶŃŏĴŇĬįĸėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢľĸńĔľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃĪŋĔĽŇŘĬĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮȮŏĴŊŗŀĔŅĶŏĶňĵĭŏĶňĵĚ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃŏĽĶŖěĽŇŘĬĬńĔĻŉĔļŅěŃĨƟŀĚĪŜŅĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵĪňŗŏĮƕħŒľƟįŌƟĽĬŒě
ŏĕƟŅĶńĭĲƤĚœħƟȮŏıŊŗŀŏĽĬŀŐĸŃĕŀŀĬŋĴńĨŇĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶėƟĬėĺƟŅŀŇĽĶŃőħĵĔŅĶıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶ
ĨĶĺěĽŀĭȮŐĸŃĴňĔŅĶŒĝƟŐĭĭĲŀĶƢĴĔŅĶĮĶŃŏĴŇĬĺŇĪĵŅĬŇıĬīƢĕŀĚĳŅėĺŇĝŅȮȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħńĚĔĸƞŅĺěŃĨƟŀĚĴňĔŅĶĨňıŇĴıƢľĶŊŀŏįĵŐıĶƞħńĚĬňŘ 
 ŐįĬȮĔȮŐĭĭȮĔȮ1 ȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶ
ıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
 ŐįĬȮĔȮŐĭĭȮĔȮ2 ȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢ ľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ
ĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶ
ıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮľĶŊŀĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵ
ĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper) œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ
&Proceedings) ħńĚĔĸƞŅĺ 
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 ŐįĬȮĕȮ ĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢ ľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇ
ľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮľĶŊŀĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵĭĪėĺŅĴ
ĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper) œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ
&Proceedings) ħńĚĔĸƞŅĺ 
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ľĴĺħĪňŗȮ2ȮȮįĸĔŅĶŏĶňĵĬĶŌƟȮȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ  
 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

 ėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮěŃŏĮƦĬįŌƟĪňŗĴň
ėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩ
ħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĨŅĴŐĬĺĪŅĚěĶŇĵīĶĶĴĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮĴňėĺŅĴŏĮƦĬįŌƟĬŜŅȮ
ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮŐĸŃĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĽŌƞĽńĚėĴœħƟ  
 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
įŌƟĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 

1. ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅ 

2. ŏıŇŗĴĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĺŇĪĵŅĔŅĶĪŅĚĮĶŃĽŅĪĽńĴįńĽ
ŐĸŃįŌƟĭĶŇőĳėȮħƟŅĬĺŇĻĺĔĶĶĴȮĔŅĶěńħĔŅĶŐĸŃħƟŅĬőĳĝĬĻŅĽĨĶƢ 

3. ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĶŅĵĺŇĝŅĪňŗĴňŏĬŊŘŀľŅĪńĬĔńĭĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŏĝƞĬȮ612 661 ŀŅľŅĶĲƤĚĔƢĝńĬ 612 602 ĺŇĪĵŅĻŅĽĨĶƢ
ĔŅĶŀŅľŅĶĕńŘĬĽŌĚȮ4/0Ȯ4.2ȮŐĬĺőĬƟĴĮƤěěŋĭńĬŒĬŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶȮ4/0Ȯ422ȮĚŅĬĺŇěńĵĮƤěěŋĭńĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĪŅĚĮĶŃĽŅĪ
ĽńĴįńĽŐĸŃĔŅĶĮĶŃŏĴŇĬȮŐĸŃȮ4/0Ȯ47/ȮĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵň
ŀŅľŅĶȮ/ȮȮŏĮƦĬĨƟĬ 

4. ĮĶŃĝŅĽńĴıńĬīƢėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ
ĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮ 

ĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩ
ħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĨŅĴŐĬĺĪŅĚ
ěĶŇĵīĶĶĴĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚ
ŏĪėőĬőĸĵňŀŅľŅĶ 

1. ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŒĝƟȮProblem-based learning ħƟĺĵ
ĮĶŃŏħŖĬĮƤĠľŅħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶ 

2. ĽŀħŐĪĶĔŐĬĺėŇħěĶŇĵīĶĶĴĔŅĶĺŇěńĵŒĬĶŃľĺƞŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŐĸŃĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

ĴňėĺŅĴŏĮƦĬįŌƟĬŜŅȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴ 1. ŒľƟĪŜŅľĬƟŅĪňŗįŌƟĝƞĺĵĽŀĬŒĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶň 
2. İƗĔĮĢŇĭńĨŇĔŅĶĺŅĚŐįĬȮĔŅĶħŜŅŏĬŇĬĚŅĬĔŅĶěńħŒľƟĴňĔŅĶĬŜŅŏĽĬŀ
őėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĔŅĶĬŜŅŏĽĬŀĽńĴĬĬŅ
ŒĬĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ 

ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĽŌƞĽńĚėĴœħƟ 1. ĔŜŅľĬħŒľƟŏĕƟŅĶƞĺĴĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶ
ľĶŊŀĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 

 
 
 



  50                                                   Ĵėŀ,2 

 

0,ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(PLOs) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ
ľĸńĔĽŌĨĶȮ&PLOs) 

ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĽŜŅľĶńĭĺŇīňĔŅĶĺńħ 
ŐĸŃĮĶŃŏĴŇĬįĸ 

PLO1 ŀīŇĭŅĵľĸńĔĔŅĶĪňŗĽŜŅėńĠ
ħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ŀŅľŅĶœħƟ 

1. ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŏĬƟĬ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟįƞŅĬĶŅĵĺŇĝŅ
ĭńĚėńĭŐĸŃĶŅĵĺŇĝŅŏĸŊŀĔħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ŀŅľŅĶĪňŗľĸŅĔľĸŅĵ 

2. ŒĝƟŏĪėĬŇėĔŅĶĽŀĬŒĬĶŌĮŐĭĭ
ĨƞŅĚȮŕȮœħƟŐĔƞȮĔŅĶĭĶĶĵŅĵȮĔŅĶ
ĵĔĨńĺŀĵƞŅĚȮĔŅĶĝĴĺŇħňĪńĻĬƢȮ
ĔŅĶĸĚĴŊŀĮĢŇĭńĨŇȮŐĸŃ
ĔĶĦňĻŉĔļŅȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴň
ėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅ 

3. ŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟ
ĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵľĸńĔĔŅĶ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňŀŅľŅĶ 

1. ĔŅĶĽŀĭĺńħįĸȮœħƟŐĔƞȮĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬȮĔŅĶĽŀĭĮĢŇĭńĨŇȮĔŅĶ
ĽŀĭĮŅĔŏĮĸƞŅȮŐĸŃĔŅĶĽŀĭ
ĮĶŃĴĺĸėĺŅĴĶŌƟȮ&ĽŜŅľĶńĭ
ĬńĔĻŉĔļŅŐįĬȮĕ' 

2. ĔŅĶĬŜŅŏĽĬŀĚŅĬľĬƟŅĝńŘĬŏĶňĵĬȮ
ĔŅĶĨŀĭėŜŅĩŅĴ ŐĸŃĔŅĶŏĕňĵĬ
ĶŅĵĚŅĬ  

PLO2 ĬŜŅėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňŀŅľŅĶœĮŒĝƟŒĬĔŅĶ
ħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĨŅĴ
ŐĬĺĪŅĚěĶŇĵīĶĶĴĔŅĶĺŇěńĵœħƟ 

1. ŒĝƟĔŅĶĽŀĬŒĬĶŌĮŐĭĭĭĶĶĵŅĵ
ľĶŊŀĭĶĶĵŅĵĔŉŗĚŀĳŇĮĶŅĵ 

2. ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭ
ĽńĴĴĬŅȮ 

3. ŏĕňĵĬőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ/
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃĳŅĵŒĨƟĔŅĶŒľƟ
ėŜŅĮĶŉĔļŅěŅĔŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ 

4. ĪŜŅĺŇěńĵŒĬĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢ/
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃĳŅĵŒĨƟĔŅĶŒľƟ
ėŜŅĮĶŉĔļŅěŅĔŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ 

1. ĔŅĶĽŀĭĺńħįĸȮœħƟŐĔƞȮĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬȮĔŅĶĬŜŅŏĽĬŀȮĔŅĶ
ĨŀĭėŜŅĩŅĴȮĔŅĶŏĕňĵĬĶŅĵĚŅĬȮ
ŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅ 

2. ĔŅĶĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ/
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

3. ĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ 

PLO3 ŏĸŊŀĔŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ŐĸŃĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟœħƟ 

1. ŒĝƟĔŅĶĽŀĬŒĬĶŌĮŐĭĭĭĶĶĵŅĵ
ľĶŊŀĭĶĶĵŅĵĔŉŗĚŀĳŇĮĶŅĵ 

2. İƗĔĮĢŇĭńĨŇĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭėƟĬĕƟŀĴŌĸ

1. ĔŅĶĽŀĭĺńħįĸȮœħƟŐĔƞȮĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬȮĔŅĶĬŜŅŏĽĬŀȮĔŅĶ
ĨŀĭėŜŅĩŅĴȮĔŅĶŏĕňĵĬĶŅĵĚŅĬȮ
ŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ
ľĸńĔĽŌĨĶȮ&PLOs) 

ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĽŜŅľĶńĭĺŇīňĔŅĶĺńħ 
ŐĸŃĮĶŃŏĴŇĬįĸ 

ĔŅĶĺŇěńĵ 
3. İƗĔĮĢŇĭńĨŇĔŅĶŒĝƟĞŀĲĨƢŐĺĶƢŒĬ
ĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅ 

4. ĔŅĶĬŜŅŏĽĬŀŀĚėƢėĺŅĴĶŌƟ/
įĸĚŅĬĺŇěńĵȮőħĵŒĝƟĽŊŗŀ
ĽŅĶĽĬŏĪĻ 

2. ĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚĽŊŗŀ
ĮĶŃĔŀĭĔŅĶĬŜŅŏĽĬŀĽńĴĴĬŅ
őħĵėĦŃĔĶĶĴĔŅĶ 

3. ĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĬŜŅŏĽĬŀ
ĽńĴĴĬŅőħĵėĦŃĔĶĶĴĔŅĶ 

4. ĔŅĶĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ/
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

5. ĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ 

PLO4 ĮĶŃŏĴŇĬŐĸŃĨƞŀĵŀħėĺŅĴĶŌƟ
ŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬŏĪėőĬőĸĵň
ŀŅľŅĶĨƞŅĚȮŕȮœħƟ 

1. ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŏĬƟĬ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟįƞŅĬĶŅĵĺŇĝŅ
ĭńĚėńĭŐĸŃĶŅĵĺŇĝŅŏĸŊŀĔħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ŀŅľŅĶĪňŗľĸŅĔľĸŅĵ 

2. ŒĝƟŏĪėĬŇėĔŅĶĽŀĬŒĬĶŌĮŐĭĭ
ĨƞŅĚȮŕȮœħƟŐĔƞȮĔŅĶĭĶĶĵŅĵȮĔŅĶ
ĵĔĨńĺŀĵƞŅĚȮĔŅĶĝĴĺŇħňĪńĻĬƢȮĔŅĶ
ĸĚĴŊŀĮĢŇĭńĨŇȮŐĸŃĔĶĦňĻŉĔļŅȮ
ŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴňėĺŅĴŏĕƟŅŒěŒĬ
ŏĬŊŘŀľŅ 

3. İƗĔĮĢŇĭńĨŇȮĺŇŏėĶŅŃľƢőěĪĵƢŐĸŃ
ĨńħĽŇĬŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅ
ħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňŀŅľŅĶ 

1. ĔŅĶĽŀĭĺńħįĸȮœħƟŐĔƞȮĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬȮĔŅĶĬŜŅŏĽĬŀȮĔŅĶ
ĨŀĭėŜŅĩŅĴȮĔŅĶŏĕňĵĬĶŅĵĚŅĬȮ
ŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅ 

2. ĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĬŜŅŏĽĬŀŐĸŃĨŀĭėŜŅĩŅĴőħĵŒĝƟȮ
Scoring rubric ŒĬĺŇĝŅĽńĴĴĬŅ 

3. ĽŀĭĺŇĪĵŅĬŇıĬīƢ/ĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃ 

PLO5 ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬ
ŏĪėőĬőĸĵňŀŅľŅĶħƟĺĵĔŅĶĬŜŅŏĽĬŀ
ŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶľĶŊŀĨňıŇĴıƢ
įĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 

1. İƗĔĮĢŇĭńĨŇĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĺŇĝŅĽńĴĴĬŅ 

2. ĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶľĶŊŀĨňıŇĴıƢįĸĚŅĬĺŇěńĵ
ŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 

1. ĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĬŜŅŏĽĬŀŐĸŃĨŀĭėŜŅĩŅĴőħĵŒĝƟȮ
Scoring rubric ŒĬĺŇĝŅĽńĴĴĬŅ 

2. ŒĭĶńĭĶŀĚĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ 

3. ĭĪėĺŅĴĺŇěńĵŒĬĺŅĶĽŅĶĪňŗĴňĔŅĶ
ĮĶŃŏĴŇĬėŋĦĳŅıőħĵ
įŌƟĪĶĚėŋĦĺŋĥŇ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚ
ľĸńĔĽŌĨĶȮ&PLOs) 

ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĽŜŅľĶńĭĺŇīňĔŅĶĺńħ 
ŐĸŃĮĶŃŏĴŇĬįĸ 

PLO6 ŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴ
ėĺŅĴŏĮƦĬįŌƟĬŜŅ 

1. ĴŀĭľĴŅĵŒľƟĺŅĚŐįĬȮŐĸŃ
ħŜŅŏĬŇĬĔŅĶěńħĔŅĶĬŜŅŏĽĬŀ
ľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃŒĬĶŅĵĺŇĝŅȮ612 
601ȮŐĸŃȮ612 603Ȯ 

2. ĴŀĭľĴŅĵŒľƟĺŅĚŐįĬȮŐĸŃ
ħŜŅŏĬŇĬĔŅĶěńħĔŅĶĬŜŅŏĽĬŀ
ĽńĴĴĬŅŒĬĶŅĵĺŇĝŅȮ612 691  

3. İƗĔĮĢŇĭńĨŇĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬ 

1. ĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴ 

PLO7 ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟ 1. ĴŀĭľĴŅĵĚŅĬĔĸŋƞĴȮ 
2. ĴŀĭľĴŅĵŒľƟĺŅĚŐįĬȮŐĸŃ
ħŜŅŏĬŇĬĔŅĶěńħĔŅĶĬŜŅŏĽĬŀ
ľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ/ĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃŒĬĶŅĵĺŇĝŅȮ612 
601ȮŐĸŃȮ612 603Ȯ 

3. ĴŀĭľĴŅĵŒľƟĺŅĚŐįĬȮŐĸŃ
ħŜŅŏĬŇĬĔŅĶěńħĔŅĶĬŜŅŏĽĬŀ
ĽńĴĴĬŅŒĬĶŅĵĺŇĝŅȮ612 691  

4. İƗĔĮĢŇĭńĨŇĔŅĶŏĮƦĬįŌƟĝƞĺĵĽŀĬ 

1. ĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴ 

PLO8 ėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮ
ŐĸŃĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢœħƟ 

1. İƗĔĮĢŇĭńĨŇȮĺŇŏėĶŅŃľƢőěĪĵƢĺŇěńĵ/
ĮƤĠľŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňŀŅľŅĶŒĬ
ŀŋĨĽŅľĔĶĶĴ 

2. İƗĔĮĢŇĭńĨŇȮĶĺĭĶĺĴĕƟŀĴŌĸȮ
ĪĭĪĺĬĺĶĶĦĔĶĶĴȮĽńĚŏėĶŅŃľƢ
ŐĬĺĪŅĚŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ/
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 

3. İƗĔĮĢŇĭńĨŇĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢěŅĔ
ĕƟŀĴŌĸĔŅĶĺŇěńĵ/ĬĺńĨĔĶĶĴȮŏıŊŗŀ
ŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅ/ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 

1. ĔŅĶĽŀĭĺńħįĸ őħĵĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬȮĔŅĶĬŜŅŏĽĬŀŐĸŃĔŅĶ
ĨŀĭėŜŅĩŅĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮ(TQF)Ȯ 

 
ȮȮȮȮȮȮȮįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮ(TQF) 

 
 
 
 
 
 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) 

1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ȮħƟŅĬėĺŅĴĶŌƟ 1,ȮħƟŅĬĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

2,ȮħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮħƟŅĬĪńĔļŃ
ĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃ
ĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

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

PLO1 ŀīŇĭŅĵľĸńĔĔŅĶĪňŗĽŜŅėńĠħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ŀŅľŅĶœħƟ 

    P P P         

PLO2 ĬŜŅėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶœĮŒĝƟŒĬ
ĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĨŅĴŐĬĺĪŅĚěĶŇĵīĶĶĴĔŅĶĺŇěńĵœħƟ 

P P   P P P P P     P  

PLO3 ŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĺŇěńĵŐĸŃıńĥĬŅŐĸŃ
ĔŅĶĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟœħƟ 

             P P 

PLO4 ĮĶñÿâõÚŐĸŃĨƞŀĵŀħėĺŅĴĶŌƟŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬ
ŏĪėőĬőĸĵňŀŅľŅĶĨƞŅĚȮŕȮœħƟ 

       P P P P     

PLO5 ĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶħƟĺĵĔŅĶ
ĬŜŅŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶľĶŊŀĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶ 

    P P P        P 

PLO6 ŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴėĺŅĴŏĮƦĬįŌƟĬŜŅȮ P P P P         P   
PLO7 ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟ P P P P        P    
PLO8 ėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĸŃĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢœħƟ         P P      
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įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
  /ȮȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

/,/ȮĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅĪŅĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮőħĵ
ėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮŐĸŃŏĴŊŗŀœĴƞĴňĕƟŀĴŌĸĪŅĚěĶĶĵŅĭĶĶĦĺŇĝŅĝňıľĶŊŀœĴƞĴňĶŃŏĭňĵĭĕƟŀĭńĚėńĭŏıňĵĚ
ıŀĪňŗěŃěńħĔŅĶĔńĭĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮ 

/,0ȮĽŅĴŅĶĩĺŇĬŇěĜńĵŀĵƞŅĚįŌƟĶŌƟħƟĺĵėĺŅĴĵŋĨŇīĶĶĴŐĸŃĝńħŏěĬĴňľĸńĔģŅĬȮŐĸŃĨŀĭĽĬŀĚ
ĮƤĠľŅŏľĸƞŅĬńŘĬĨŅĴľĸńĔĔŅĶȮŏľĨŋįĸȮŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴȮŒľƟĕƟŀĽĶŋĮĕŀĚĮƤĠľŅħƟĺĵėĺŅĴœĺĨƞŀėĺŅĴĶŌƟĽŉĔ
ĕŀĚįŌƟĪňŗœħƟĶńĭįĸĔĶŃĪĭȮ 

/,1ȮĶŇŏĶŇŗĴŒĬĔŅĶĵĔĮƤĠľŅĪŅĚěĶĶĵŅĭĶĶĦĪňŗĴňŀĵŌƞŏıŊŗŀĔŅĶĪĭĪĺĬŐĸŃŐĔƟœĕȮĽĬńĭĽĬŋĬ
ŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟĔŅĶĺŇĬŇěĜńĵĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭĕƟŀőĨƟŐĵƟĚŐĸŃĮƤĠľŅĪňŗĴň
įĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮ 

/,2ȮŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬŜŅŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪŜŅĚŅĬŐĸŃŒĬĝŋĴĝĬĪňŗĔĺƟŅĚĕĺŅĚĕŉŘĬ 
  
  0ȮȮħƟŅĬėĺŅĴĶŌƟ 

0,/ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟȮŒĬŏĬŊŘŀľŅĽŅĶŃľĸńĔĕŀĚĽŅĕŅĺŇĝŅȮĨĸŀħěĬ
ľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŐĸŃĬŜŅĴŅĮĶŃĵŋĔĨƢŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĪŅĚĺŇĝŅĔŅĶľĶŊŀĔŅĶĮĢŇĭńĨŇŒĬĺŇĝŅĝňıȮ 

0,0ȮĴňėĺŅĴŏĕƟŅŒěĪķļġňȮĔŅĶĺŇěńĵŐĸŃĔŅĶĮĢŇĭńĨŇĪŅĚĺŇĝŅĝňıĬńŘĬŀĵƞŅĚĸŉĔĞŉŘĚŒĬĺŇĝŅľĶŊŀ
ĔĸŋƞĴĺŇĝŅŏĜıŅŃŒĬĶŃħńĭŐĬĺľĬƟŅȮ 

0,1ȮĴňėĺŅĴŏĕƟŅŒěŒĬĺŇīňĔŅĶıńĥĬŅėĺŅĴĶŌƟŒľĴƞȮŕȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĨĸŀħĩŉĚįĸĔĶŃĪĭ
ĕŀĚįĸĚŅĬĺŇěńĵŒĬĮƤěěŋĭńĬĪňŗĴňĨƞŀŀĚėƢėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅŐĸŃĨƞŀĔŅĶĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĨĶŃľĬńĔŒĬĶŃŏĭňĵĭ
ĕƟŀĭńĚėńĭĪňŗŒĝƟŀĵŌƞŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĽŅĕŅĺŇĝŅĝňıȮĶĺĴĪńŘĚ
ŏľĨŋįĸŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŀŅěěŃŏĔŇħĕŉŘĬŒĬŀĬŅėĨ 
 
  3 ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

3.1ȮŒĝƟėĺŅĴĶŌƟĪŅĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇŒĬĔŅĶěńħĔŅĶĭĶŇĭĪŒľĴƞĪňŗœĴƞėŅħėŇħĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃıńĥĬŅŐĬĺėŇħĶŇŏĶŇŗĴŐĸŃĽĶƟŅĚĽĶĶėƢŏıŊŗŀĨŀĭĽĬŀĚĮĶŃŏħŖĬľĶŊŀĮƤĠľŅ 

3.2ȮĽŅĴŅĶĩŒĝƟħŋĸĵıŇĬŇěŒĬĔŅĶĨńħĽŇĬŒěŒĬĽĩŅĬĔŅĶĦƢĪňŗĴňĕƟŀĴŌĸœĴƞŏıňĵĚıŀȮĽŅĴŅĶĩ
ĽńĚŏėĶŅŃľƢŐĸŃŒĝƟįĸĚŅĬĺŇěńĵȮĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶȮľĶŊŀĶŅĵĚŅĬĪŅĚĺŇĝŅĝňıȮŐĸŃıńĥĬŅėĺŅĴėŇħŒľĴƞȮŕȮőħĵ
ĔŅĶĭŌĶĦŅĔŅĶŒľƟŏĕƟŅĔńĭŀĚėƢėĺŅĴĶŌƟŏħŇĴľĶŊŀŏĽĬŀŏĮƦĬėĺŅĴĶŌƟŒľĴƞĪňŗĪƟŅĪŅĵĽŅĴŅĶĩŒĝƟŏĪėĬŇėĪńŗĺœĮľĶŊŀ 
ŏĜıŅŃĪŅĚ 

 3.3ȮĺŇŏėĶŅŃľƢĮĶŃŏħŖĬľĶŊŀĮƤĠľŅĪňŗĞńĭĞƟŀĬœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮĶĺĴĩŉĚıńĥĬŅĕƟŀĽĶŋĮ
ŐĸŃĕƟŀŏĽĬŀŐĬŃĪňŗŏĔňŗĵĺĕƟŀĚŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮĽŅĴŅĶĩĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬĔŅĶőėĶĚĔŅĶĽŜŅėńĠ
ľĶŊŀőėĶĚĔŅĶĺŇěńĵėƟĬėĺƟŅĪŅĚĺŇĝŅĔŅĶœħƟħƟĺĵĨĬŏŀĚȮőħĵĔŅĶŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇĨĸŀħĩŉĚ



  55                                                   Ĵėŀ,2 

 

ĔŅĶŒĝƟŏĪėĬŇėĔŅĶĺŇěńĵȮŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢėĺŅĴĶŌƟľĶŊŀŐĬĺĪŅĚĔŅĶĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞ
ŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 
 
  2ȮȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

ȮȮȮȮ4.1ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅĪňŗĴňėĺŅĴĞńĭĞƟŀĬȮľĶŊŀėĺŅĴĵŋƞĚĵŅĔĶŃħńĭĽŌĚĪŅĚĺŇĝŅĝňıœħƟħƟĺĵĨĬŏŀĚ
ĽŅĴŅĶĩĮĶŃŏĴŇĬĨĬŏŀĚœħƟȮĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŒľƟĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĶŃħńĭĽŌĚœħƟȮ 

4.2 ĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĨĬŏŀĚȮŐĸŃĶƞĺĴĴŊŀĔńĭįŌƟŀŊŗĬŀĵƞŅĚŏĨŖĴĪňŗŒĬ
ĔŅĶěńħĔŅĶĕƟŀőĨƟŐĵƟĚŐĸŃĮƤĠľŅĨƞŅĚȮŕ 

4.3 ŐĽħĚŀŀĔĪńĔļŃĔŅĶŏĮƦĬįŌƟĬŜŅœħƟŀĵƞŅĚŏľĴŅŃĽĴĨŅĴőŀĔŅĽŐĸŃĽĩŅĬĔŅĶĦƢŏıŊŗŀ
ŏıŇŗĴıŌĬĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĪŜŅĚŅĬĕŀĚĔĸŋƞĴ 
 
  3ȮȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

Ȯ5./ȮĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅ
ĮƤĠľŅȮĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚȮŕȮ 

5.2 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚȮŕȮĪńŘĚŒĬ
ĺĚĔŅĶĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĩŉĚĝŋĴĝĬĪńŗĺœĮȮőħĵĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞ
ŏĮƦĬĪŅĚĔŅĶįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĶĺĴĪńŘĚĺŇĪĵŅĬŇıĬīƢľĶŊŀőėĶĚĔŅĶėƟĬėĺƟŅĪňŗĽŜŅėńĠ 
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ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ 
(Curriculum Mapping)  

ěŜŅŐĬĔĨŅĴĶŅĵĺŇĝŅĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
ȮPLOs : ProgramȮLearning Outcomes 

 
 

ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ 

PLOs : Program-Level Learning Outcomes 
 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 

612 501 ėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚ
ŏĪėőĬőĸĵňŀŅľŅĶ 

 ̧        

612 502 ĔŅĶŀŀĔŐĭĭĔŅĶ
ĪħĸŀĚĽŜŅľĶńĭĬńĔŏĪėőĬőĸĵň
ŀŅľŅĶ 

 ̧    ̧     ̧

4/0Ȯ3/0 ĔŅĶĮĬŏĮƘƨŀĬŒĬľƞĺĚ
őĞƞŀŅľŅĶŐĸŃĔŅĶĨĶĺěĽŀĭ 

 ̧    ̧     

612 521 ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢŀŅľŅĶ 

 ̧    ̧     

612 522 ĔŅĶĨĸŅħĽŜŅľĶńĭ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 

 ̧    ̧     

612 532 ĔŅĶěńħĔŅĶľƞĺĚőĞƞ
ŀŋĮĪŅĬŐĸŃőĸěŇĽĨŇĔĽƢ 

 ̧        ̧

612 533 ĔŅĶĺńħ ĔŅĶĮĶŃŏĴŇĬȮ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃ
ŀĚėƢĔĶ 

 ̧   ̧  ̧     

612 536 ĔŅĶěńħĔŅĶįĸŇĨ-
ĳŅı 

 ̧    ̧     

612 551 ĔŅĶŒĝƟĺńĨĩŋŏěŊŀĮĬ
ŀŅľŅĶ 

 ̧   ̧  ̧     

612 58/  ĔŅĶŒĝƟĮĶŃőĵĝĬƢ
ěŅĔĕŀĚŏľĸŊŀĪŇŘĚĪŅĚ
ĔŅĶŏĔļĨĶŐĸŃŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶ 

 ̧    ̧     
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ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ 
PLOs : Program-Level Learning Outcomes 

 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 
4/0Ȯ582 ŏĪėĬŇėĽŏĮĔőĪĶĽ
őĔĮƖŀŇĬĲĶŅŏĶħĵƞŅĬŒĔĸƟŒĬ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 

 ̧    ̧    ̧  

612 601 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ
ŏĪėőĬőĸĵňŀŅľŅĶ 

  ̧  ̧    ̧  ̧  ̧

612 602 ĺŇĪĵŅĻŅĽĨĶƢĔŅĶ
ŀŅľŅĶĕńŘĬĽŌĚ 

 ̧    ̧     

612 603 ĶŃŏĭňĵĭĺŇěńĵĽŜŅľĶńĭ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 

  ̧  ̧    ̧  ̧  ̧

612 604 ŐĬĺőĬƟĴĮƤěěŋĭńĬŒĬ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 

 ̧    ̧     

612 4.3ȮĺŇĪĵŅĔĶŃŐĽĕŀĚ
ŀŅľŅĶ 

 ̧    ̧     

612 4.4ȮœŁőħĶėŀĸĸŀĵħƢ
ŀŅľŅĶ 

 ̧    ̧     

612 4.5ȮĺŇĪĵŅĻŅĽĨĶƢıŀĸŇ
ŏĴŀĶƢŀŅľŅĶ 

 ̧    ̧     

612 632 ěĸĬıĸĻŅĽĨĶƢĕŀĚ
ĮĢŇĔŇĶŇĵŅŒĬŀŅľŅĶ 

 ̧   ̧  ̧     

612 633 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴ
ŏĽňŗĵĚėĺŅĴĮĸŀħĳńĵĕŀĚ
ŀŅľŅĶ   

 ̧    ̧     ̧

612 641 ĔŅĶĺŅĚŐįĬŐĸŃ
ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ                 
ĪŅĚĮĶŃĽŅĪĽńĴįńĽ 

 ̧    ̧     

612 642 ĔŅĶĮĶŃŏĴŇĬĪŅĚ
ĮĶŃĽŅĪĽńĴįńĽĽŜŅľĶńĭĔŅĶĺŇěńĵ
įŌƟĭĶŇőĳėŐĸŃĔŅĶıńĥĬŅ 
įĸŇĨĳńĦĤƢŀŅľŅĶ 

 ̧   ̧  ̧     
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ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ 
PLOs : Program-Level Learning Outcomes 

 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 
612 643 ĺŇĪĵŅĻŅĽĨĶƢĕŀĚ
ĔŅĶĶńĭĶŌƟĪŅĚĮĶŃĽŅĪĽńĴįńĽ
ĕŀĚŀŅľŅĶ 

 ̧    ̧     

612 644 ĚŅĬĺŇěńĵĮƤěěŋĭńĬ
ħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĪŅĚĮĶŃĽŅĪ
ĽńĴįńĽŐĸŃĔŅĶĮĶŃŏĴŇĬ 

 ̧    ̧     

4/0Ȯ43/ȮĔŅĶĺŇŏėĶŅŃľƢŀŅľŅĶ
ĕńŘĬĽŌĚ 

 ̧    ̧     

612 652ȮėŅĶƢőĭœŁŏħĶĨŒĬ
ŀŅľŅĶ 

 ̧    ̧     

612 653 ĔĸŇŗĬĶĽŒĬŀŅľŅĶ  ̧    ̧     

612 654 ĮĢŇĭńĨŇĔŅĶĔĸŇŗĬĶĽ
ŒĬŀŅľŅĶ 

 ̧    ̧     

4/0Ȯ433ȮĔŅĶĽĶƟŅĚĔĸŇŗĬĶĽ
ŀŅľŅĶ 

 ̧    ̧     

4/0Ȯ434ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĪŅĚŏėĴňŐĸŃĔŅĵĳŅıĕŀĚ
ŀŅľŅĶŐĸŃĔŅĶĮĶŃŏĴŇĬŀŅĵŋ
ĔŅĶŏĔŖĭĶńĔļŅ 

 ̧    ̧     

4/0Ȯ44/ȮŀŅľŅĶĲƤĚĔƢĝńĬ  ̧    ̧     

612 671 ŏĪėőĬőĸĵňĔŅĶĪŜŅ
ŐľƟĚŀŅľŅĶ 

 ̧    ̧     ̧

4/0Ȯ450ȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňĕŀĚĝŖŀĔőĔŐĸĨ 

 ̧    ̧     

612 673 ĺŇĪĵŅĻŅĽĨĶƢĕŀĚ
ŀŅľŅĶœĪĵ 

 ̧    ̧     

4/0Ȯ452ȮŏĪėőĬőĸĵňœĕĴńĬ
ŐĸŃĬŘŜŅĴńĬŒĬŀŋĨĽŅľĔĶĶĴ
ŀŅľŅĶ 

 ̧    ̧     
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ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ 
PLOs : Program-Level Learning Outcomes 

 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 
4/0Ȯ453ȮĺŇĪĵŅĻŅĽĨĶƢĕŀĚ
įĸŇĨĳńĦĤƢŀŅľŅĶěŅĔŏĬŊŘŀĽńĨĺƢ
ŐĸŃœĕƞ 

 ̧    ̧     

4/0Ȯ454ȮőĮĶĨňĬŀŅľŅĶ  ̧    ̧     

4/0Ȯ455ȮĔĶĶĴĺŇīňĔŅĶŐĮĶĶŌĮ
ŀŅľŅĶĕńŘĬĽŌĚ 

 ̧    ̧     

612 691 ĽńĴĴĬŅĪŅĚ
ŏĪėőĬőĸĵňŀŅľŅĶȮ1 

 ̧  ̧  ̧   ̧  ̧  ̧  

612 692 ĽńĴĴĬŅĪŅĚ
ŏĪėőĬőĸĵňŀŅľŅĶȮ2 

 ̧  ̧  ̧  ̧  ̧    

612 693 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮȮ  ̧  ̧  ̧  ̧  ̧    ̧

612 694 ĺŇĪĵŅĬŇıĬīƢ  ̧  ̧  ̧  ̧  ̧    ̧

612 695 ĺŇĪĵŅĬŇıĬīƢ  ̧  ̧  ̧  ̧  ̧    ̧

612 696 ĮƤĠľŅıŇŏĻļĽŜŅľĶńĭ
ĬńĔŏĪėőĬőĸĵňŀŅľŅĶ 

   ̧  ̧     

612 697 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ŀŅľŅĶȮ/ 

 ̧    ̧     

612 698 ŏĶŊŗŀĚėńħŏĜıŅŃĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ŀŅľŅĶȮ2 

 ̧    ̧     

 
ľĴŅĵŏľĨŋȮ: ĶŃĭŋĽńĠĸńĔļĦƢȮȮŴ̧ŵȮľĴŅĵĩŉĚȮĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĮĶŃŏĴŇĬįĸĺƞŅįŌƟŏĶňĵĬĭĶĶĸŋĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
 ĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ŐĸŃĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħ 
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ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
ĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : ProgramȮLearning Outcomes 

ěŜŅŐĬĔĨŅĴĶŅĵĺŇĝŅĭńĚėńĭȮ&ĨŅĴĸŜŅħńĭĝńŘĬĮƖ' 
 

ŐįĬȮĔȮŐĭĭȮĔȮ/ 

ĝńŘĬĮƖ-ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ( 
ěŜŅĬĺĬ 
ľĬƞĺĵĔŇĨ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning Outcomes 

 PLO 1 PLO 2 PLO 3 PLO 2 PLO 3 PLO 4 PLO7 PLO8 
ĝńŘĬĮƖĪňŗȮ/          
4/0Ȯ47/ȮĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ/ /&.-0-/' U An Ap  Ap At At  

4/0Ȯ473ȮĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' /0 U An, At Ap E Ap   An 

ĝńŘĬĮƖĪňŗȮ0          

4/0Ȯ470ȮĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ0 /&.-0-/' U An Ap E Ap    

4/0Ȯ473ȮĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 24 U An, S, At Ap E Ap   An 

 
 
 
 
 
 



                                                     61                                                                                 Ĵėŀ,2 

 

ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
ĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : ProgramȮLearning Outcomes 

ěŜŅŐĬĔĨŅĴĶŅĵĺŇĝŅĭńĚėńĭȮ&ĨŅĴĸŜŅħńĭĝńŘĬĮƖ' 
 

ŐįĬȮĔȮŐĭĭȮĔȮ0 
 

ĝńŘĬĮƖ-ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ( 
ěŜŅĬĺĬ 
ľĬƞĺĵĔŇĨ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning Outcomes 

 PLO 1 PLO 2 PLO 3 PLO 2 PLO 3 PLO 4 PLO7 PLO8 
ĝńŘĬĮƖĪňŗȮ/          
4/0Ȯ4./ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňŀŅľŅĶ 1&1-.-4'  An Ap   At At An 
4/0Ȯ4.0ȮĺŇĪĵŅĻŅĽĨĶƢĔŅĶŀŅľŅĶĕńŘĬĽŌĚ 1&1-.-4' U   E     
4/0Ȯ47/ȮĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ/ /&.-0-/' U An, At Ap  Ap At At  

ĝńŘĬĮƖĪňŗȮ0          

4/0Ȯ470ȮĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ0 /&.-0-/' U An Ap E Ap    

4/0Ȯ474ȮĺŇĪĵŅĬŇıĬīƢȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 17 U An, S, At Ap E Ap   An 
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ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) 
ĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : ProgramȮLearning Outcomes 

ěŜŅŐĬĔĨŅĴĶŅĵĺŇĝŅĭńĚėńĭȮ&ĨŅĴĸŜŅħńĭĝńŘĬĮƖ' 
 
ŐįĬȮĕ 

ĝńŘĬĮƖ-ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ( 
ěŜŅĬĺĬ 
ľĬƞĺĵĔŇĨ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮPLOs : Program-Level Learning Outcomes 

 PLO 1 PLO 2 PLO 3 PLO 2 PLO 3 PLO 4 PLO7 PLO8 
ĝńŘĬĮƖĪňŗȮ/          
612 603 ĶŃŏĭňĵĭĺŇěńĵĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 1&1-.-4'  An Ap   At At An 
612 604 ŐĬĺőĬƟĴĮƤěěŋĭńĬŒĬŀŋĨĽŅľĔĶĶĴŀŅľŅĶ 1&1-.-4' U   E     
4/0Ȯ47/ȮĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ/ /&.-0-/' U An Ap  Ap At At  

ĝńŘĬĮƖĪňŗȮ0          

4/0Ȯ470ȮĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ0 /&.-0-/' U An Ap E Ap    

4/0Ȯ471ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ&ĴňėƞŅŏĪňĵĭŏĪƞŅ' 6 U An, S, At Ap E Ap   An 

 
ľĴŅĵŏľĨŋȮȮȮȮȮȮ(ȮȮľĴŅĵĩŉĚȮȮĶŃĭŋĶŅĵĺŇĝŅŏĶňĵĚĨŅĴĝńŘĬĮƖȮĨŅĴĶŃħńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚȮ@jmmkŲqȮR_vmlmky (Revised) őħĵĶŃĭŋĽńĠĸńĔļĦƢħńĚĬňŘŒĬĨŅĶŅĚĝƞŀĚȮPLOs 

 RememberingȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴRŵȮȮȮ   UnderstandingȮȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴUŵȮȮȮȮȮȮApplying ȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮȮȮŴApŵȮ 
 AnalyzingȮȮȮȮȮȮȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴAnŵ ȮȮEvaluatingȮȮȮŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮȮȮȮȮȮŴEŵ  Ȯ    Creating  ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮ   ŴCŵ 

  ȮȮĽŜŅľĶńĭȮȮPsychomotor Domain (Skills) ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴSŵȮȮAffective  Domain (Attitude)  ŐĪĬħƟĺĵĽńĠĸńĔļĦƢȮŴAtŵ              
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ĨŅĶŅĚĕƟŀĴŌĸėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
 
ŐįĬȮĔȮŐĭĭȮĔȮ1 

ĝńŘĬĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮĨŅĴȮPLOs 

1 ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶȮőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴȮ
ĪŜŅėĺŅĴŏĕƟŅŒěŐĸŃĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢœħƟȮĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢőěĪĵƢĺŇěńĵȮŀŀĔŐĭĭĔŅĶĪħĸŀĚȮŏĕňĵĬőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŏıŊŗŀĔŅĶ
ĺŇěńĵŐĸŃıńĥĬŅȮĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶœħƟȮĬŜŅŏĽĬŀĽńĴĴĬŅĪňŗŏĔňŗĵĺĕƟŀĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶœħƟȮĬŜŅŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢœħƟȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴėĺŅĴ
ŏĮƦĬįŌƟĬŜŅŐĸŃĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴŒĬĔŅĶħŜŅŏĬŇĬĔŅĶěńħĔŅĶĬŜŅŏĽĬŀĽńĴĴĬŅ 

2 ħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĨŅĴľĸńĔěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸĔŅĶĺŇěńĵœħƟȮĬŜŅŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĶŅĵĺŇĝŅĽńĴĴĬŅœħƟȮĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶľĶŊŀĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟȮĺŇıŅĔļƢĕƟŀĴŌĸĔŅĶĺŇěńĵȮĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟĪňŗœħƟěŅĔĔŅĶĪŜŅĺŇěńĵȮĽŀĭĺŇĪĵŅĬŇıĬīƢ
œħƟ 

 
ŐįĬȮĔȮŐĭĭȮĔȮ2 

ĝńŘĬĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮĨŅĴȮPLOs 

1 ŀīŇĭŅĵľĸńĔĔŅĶĪňŗĽŜŅėńĠħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶȮěŅĔĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅĨƞŅĚ ŕȮœħƟȮ
ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶȮőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴȮ
ĪŜŅėĺŅĴŏĕƟŅŒěŐĸŃĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢœħƟȮĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢőěĪĵƢĺŇěńĵȮŀŀĔŐĭĭĔŅĶĪħĸŀĚȮŏĕňĵĬőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŏıŊŗŀĔŅĶ
ĺŇěńĵŐĸŃıńĥĬŅȮĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶœħƟȮĬŜŅŏĽĬŀĽńĴĴĬŅĪňŗŏĔňŗĵĺĕƟŀĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶœħƟȮĬŜŅŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢœħƟȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴėĺŅĴ
ŏĮƦĬįŌƟĬŜŅŐĸŃĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴŒĬĔŅĶħŜŅŏĬŇĬĔŅĶěńħĔŅĶĬŜŅŏĽĬŀĽńĴĴĬŅ 

2 ħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĨŅĴľĸńĔěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸĔŅĶĺŇěńĵœħƟȮĬŜŅŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĶŅĵĺŇĝŅĽńĴĴĬŅœħƟȮĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶľĶŊŀĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟȮĺŇıŅĔļƢĕƟŀĴŌĸĔŅĶĺŇěńĵȮĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟĪňŗœħƟěŅĔĔŅĶĪŜŅĺŇěńĵȮĽŀĭĮĔĮƚŀĚ
ĺŇĪĵŅĬŇıĬīƢœħƟ 
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ŐįĬȮĕ 

ĝńŘĬĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮĨŅĴȮPLOs 

1 ŀīŇĭŅĵľĸńĔĔŅĶĪňŗĽŜŅėńĠħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶěŅĔĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅĨƞŅĚ ŕȮœħƟȮ
ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸħƟŅĬŏĪėőĬőĸĵňŀŅľŅĶȮőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴȮ
ĪŜŅėĺŅĴŏĕƟŅŒěŐĸŃĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėƟĬėĺƟŅŀŇĽĶŃœħƟȮ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢőěĪĵƢĺŇěńĵȮŀŀĔŐĭĭĔŅĶĪħĸŀĚȮŏĕňĵĬőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅŀŇĽĶŃŏıŊŗŀ
ĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶœħƟȮĬŜŅŏĽĬŀĽńĴĴĬŅĪňŗŏĔňŗĵĺĕƟŀĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶœħƟȮĬŜŅŏĽĬŀőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅŀŇĽĶŃœħƟȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴ
ėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴŒĬĔŅĶħŜŅŏĬŇĬĔŅĶěńħĔŅĶĬŜŅŏĽĬŀĽńĴĴĬŅ 

2 ŀīŇĭŅĵľĸńĔĔŅĶĪňŗĽŜŅėńĠħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ
ħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĨŅĴľĸńĔěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸĔŅĶĺŇěńĵœħƟȮĬŜŅŏĽĬŀ
įĸĚŅĬĺŇěńĵŒĬĶŅĵĺŇĝŅĽńĴĴĬŅœħƟȮĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶľĶŊŀĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟȮĺŇıŅĔļƢĕƟŀĴŌĸĔŅĶĺŇěńĵȮĽńĚŏėĶŅŃľƢŀĚėƢėĺŅĴĶŌƟĪňŗœħƟěŅĔĔŅĶĪŜŅĺŇěńĵȮŐĸŃĽŀĭĮĔĮƚŀĚ
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃœħƟ 
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ľĴĺħĪňŗȮ3ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 

 
/,ȮȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 

ĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0361Ȯ&ĳŅėįĬĺĔȮĔ' ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 

 
2. ĔŅĶĮĶŃŏĴŇĬįĸ  

ľĸńĔĽŌĨĶœħƟěńħĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅĨŅĴŐĬĺĪŅĚħńĚĬňŘȮ  
(1) ĔŜŅľĬħĺŇīňĮĶŃŏĴŇĬĬńĔĻŉĔļŅĪňŗľĸŅĔľĸŅĵĪňŗĽŀħėĸƟŀĚĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗėŅħľĺńĚȮŐĸŃ

ĽŀħėĸƟŀĚĔńĭĺńĨĩŋĮĶŃĽĚėƢĔŅĶŏĶňĵĬĔŅĶĽŀĬĨńŘĚŐĨƞĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅěĬĔĶŃĪńŗĚěĭĔŅĶĻŉĔļŅ 
(2) ĔŜŅľĬħĕńŘĬĨŀĬŒĬĔŅĶŒĝƟĽŇĪīŇśŀŋĪīĶĦƢ-ȮĶƟŀĚŏĶňĵĬȮŒĬĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅœħƟȮ

ĨŅĴĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĕŀĚėĦŃĺŇĝŅŐĸŃĴľŅĺŇĪĵŅĸńĵĪňŗœħƟĔŜŅľĬħœĺƟȮŐĸŃĮĶŃĔŅĻŒľƟĬńĔĻŉĔļŅĪĶŅĭĨńŘĚŐĨƞ
ŏĶŇŗĴĨƟĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅĬńŘĬȮŕ 

(3) ĔŜŅľĬħĶŅĵĸŃŏŀňĵħĕŀĚĺŇīňĔŅĶĪňŗŒĝƟȮĝƞĺĚŏĺĸŅȮĽńħĽƞĺĬĔŅĶĮĶŃŏĴŇĬȮŐĸŃŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬȮ
œĺƟŒĬŏŀĔĽŅĶȮĴėŀ,Ȯ3 ĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅĨńŘĚŐĨƞĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮőħĵŀŅěŅĶĵƢįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅŐěƟĚ
ĔŅĶŏĕƟŅĩŉĚŏŀĔĽŅĶŒľƟĬńĔĻŉĔļŅĪňŗĸĚŏĶňĵĬĶŅĵĺŇĝŅĬńŘĬȮŕȮĪĶŅĭĨńŘĚŐĨƞŏĶŇŗĴĨƟĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅĬńŘĬȮŕ 

(4) ĺŇīňĔŅĶĺńħĪňŗŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅĪňŗĩŌĔĨƟŀĚȮŐĴƞĬĵŜŅȮŐĸŃĵŋĨŇīĶĶĴĽŜŅľĶńĭĬńĔĻŉĔļŅ
ĪŋĔėĬőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĨƞŅĚȮŕȮŏĝƞĬȮľĸńĔŏĔĦĤƢŒĬĔŅĶěńħŐĭƞĚĔŅĶŒľƟėŃŐĬĬĨŅĴĝƞĺĚĕŀĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ 
(rubrics) ŐĸŃȮMarking scheme ĪňŗŏľĴŅŃĽĴ 

(5) ĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗŒĝƟĽŅĴŅĶĩĭƞĚĭŀĔĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅŐĸŃľĸńĔĽŌĨĶœħƟȮ 

(6) ŐěƟĚįĸěŅĔĔŅĶĮĶŃŏĴŇĬĬńĔĻŉĔļŅŒľƟĬńĔĻŉĔļŅĪĶŅĭŒĬŏĺĸŅĪňŗŏľĴŅŃĽĴ 
(7) ĴňĔŅĶĪĺĬĽŀĭįĸĮĶŃŏĴŇĬĬńĔĻŉĔļŅŐĸŃĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŏıŊŗŀŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚŀĵƞŅĚ

ĨƞŀŏĬŊŗŀĚ 

3, ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
  3,/ ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĔŜŅľĬħŒľƟĴňĶŃĭĭĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĶŃĭĭ
ĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅȮőħĵĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴ
ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĨƞĸŃĶŅĵĺŇĝŅħŜŅŏĬŇĬĔŅĶȮħńĚĬňŘ* 
   3,/,/ȮŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅ 
  3,/,0ȮŀŅěŅĶĵƢįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅıŇěŅĶĦŅĕƟŀĽŀĭŒĬĔŅĶĺńħįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗĔŜŅľĬħŒľƟ
ŏĮƦĬœĮĨŅĴŐįĬĔŅĶĽŀĬȮ 
   3,/,1ȮŀŅěŅĶĵƢįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅĺŇŏėĶŅŃľƢĔŅĶĔĶŃěŅĵĕŀĚĶŃħńĭėŃŐĬĬŒĬĔĸŋƞĴ 
   3,/,2ȮŀŅěŅĶĵƢįŌƟĽŀĬĨĶĺěĽŀĭįĸėŃŐĬĬĔńĭĕƟŀĽŀĭȮĶŅĵĚŅĬȮőėĶĚĚŅĬȮŐĸŃŀŊŗĬȮŕȮĪňŗįŌƟŏĶňĵĬ
œħƟĶńĭĴŀĭľĴŅĵ 
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   3.1.5 ŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃ/ľĶŊŀŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĶŃľĺƞŅĚĝńŘĬĮƖȮ
őħĵĺŇŏėĶŅŃľƢěŅĔĔŅĶĬŜŅėĺŅĴĶŌƟěŅĔĝńŘĬĮƖĪňŗįƞŅĬĴŅȮĴŅĨƞŀĵŀħŒĬĝńŘĬĮƖĩńħœĮȮőħĵŏĴŊŗŀĕŉŘĬĝńŘĬĮƖĪňŗȮ2ȮŒľƟĺńħįĸ
őħĵŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĽńĚŏĔĨıķĨŇĔĶĶĴľĶŊŀĺńħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀ
ĺŇŏėĶŅŃľƢĪħĽŀĭȮĔŅĶĺŅĚŐįĬĚŅĬŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŀŅľŅĶœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶ 
ȮȮȮȮ 

*ľĴŅĵŏľĨŋȮĽŜŅľĶńĭĬńĔĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔ 1 ŒĝƟĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŏĜıŅŃĕƟŀȮ3.1.1 
ŐĸŃȮ3.1.5 

 
  3,0 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  ěńħŒľƟĴňĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨĸŀħľĸńĔĽŌĨĶľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ
ŏıŊŗŀĬŜŅįĸĪňŗœħƟĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮħńĚĬňŘ 
   3,0,/ȮĽŜŅĶĺěĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĴľŅĭńĦĤŇĨ 

   3,0,0ȮĽŜŅĶĺěėĺŅĴŏľŖĬĕŀĚįŌƟŒĝƟĴľŅĭńĦĤŇĨȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĴľŅĭńĦĤŇĨĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮŕȮŒĬĝƞĺĚĶŃĵŃŏĺĸŅĨƞŅĚȮŕȮŏĝƞĬȮĮƖĪňŗȮ/ȮĮƖĪňŗȮ3ȮŏĮƦĬĨƟĬ 
  3,0,1ȮĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĴľŅĭńĦĤŇĨĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬȮĶĺĴĪńŘĚĽŅĕŅŀŊŗĬȮŕȮĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚ
ĭńĦĤŇĨȮŐĸŃŏĮƕħőŀĔŅĽŒľƟŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬ 
  3,0,4ȮĮĶŃŏĴŇĬ ĶĺĭĶĺĴįĸĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĴľŅĭńĦĤŇĨŐĸŃįŌƟŒĝƟĴľŅĭńĦĤŇĨŒĬŐĚƞ
ėĺŅĴĶŌƟĪňŗœħƟĶńĭěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽŅĕŅŏĪėőĬőĸĵňŀŅľŅĶȮėĺŅĴĽŅĴŅĶĩŒĬĺŇěńĵŐĸŃıńĥĬŅȮŏıŊŗŀŒĝƟŒĬĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ     
  3,0,5ȮĴňįŌƟĪĶĚėŋĦĺŋĥŇȮĶƞĺĴıŇěŅĶĦŅįĸĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŏıŊŗŀ
ŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨƞŀœĮ 
 
4, ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
 ŐįĬȮĔȮŐĭĭȮĔȮ/ 
 ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭĺŇĪĵŅĬŇıĬīƢȮőħĵėĦŃĔĶĶĴĔŅĶĪňŗĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚȮŐĸŃĔŅĶĬŜŅŏĽĬŀ
ĺŇĪĵŅĬŇıĬīƢĔĶŃĪŜŅőħĵŏĮƦĬĶŃĭĭŏĮƕħŒľƟĭŋėėĸĳŅĵĬŀĔĽŅĴŅĶĩŏĕƟŅĶƞĺĴĽńĚŏĔĨĔŅĶĦƢœħƟȮŏĺƟĬŐĨƞĴňėĺŅĴ
ěŜŅŏĮƦĬĨƟŀĚıŇĪńĔļƢĕƟŀĴŌĸĽƞĺĬľĬŉŗĚĽƞĺĬŒħœĺƟŏĮƦĬėĺŅĴĸńĭȮŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŐěƟĚĨƞŀĮĶŃīŅĬ
ĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢŏıŊŗŀŒľƟĽńŗĚŏĮƦĬŀĵƞŅĚŀŊŗĬœħƟȮĽŜŅľĶńĭįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢ
ĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭ
ĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
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 ŐįĬȮĔȮŐĭĭȮĔȮ0 
 ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶőħĵěŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ1,..Ȯ
ěŅĔĶŃĭĭȮ2ȮĶŃħńĭėŃŐĬĬľĶŊŀŏĪňĵĭŏĪƞŅȮıĶƟŀĴĪńŘĚŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬ
ĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĪňŗĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚŐĸŃĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟ 
 įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶ 
ŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮľĶŊŀ
ĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬ
ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮħńĚĔĸƞŅĺ 
 
 ŐįĬȮĕ 
 ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶȮőħĵěŃĨƟŀĚœħƟĶńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ1,..ȮěŅĔ
ĶŃĭĭȮ2ȮĶŃħńĭėŃŐĬĬľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive 
Examination'ȮħƟĺĵĕƟŀŏĕňĵĬŐĸŃ-ľĶŊŀĮŅĔŏĮĸƞŅŒĬĽŅĕŅĺŇĝŅĬńŘĬȮıĶƟŀĴĪńŘĚŏĽĬŀĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃŐĸŃ
ĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĪňŗĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚȮȮőħĵŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒě
ŏĕƟŅĶńĭĲƤĚœħƟȮŐĸŃĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞ
ŒĬĸńĔļĦŃŒħĸńĔļĦŃľĬŉŗĚĪňŗĽŊĭėƟĬœħƟ 
 
 ŀŊŗĬȮŕȮ 
 1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0361 
&ĳŅėįĬĺĔȮĔ'ȮŐĸŃ-ȮľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚȮŐĸŃŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮ
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮŐĸŃ-ľĶŊŀĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĵľĸńĚ 
 2. ŏĮƦĬœĮĨŅĴĕƟŀĔŜŅľĬħŏıŇŗĴŏĨŇĴĕŀĚĳŅėĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮħńĚĬňŘ 
 ĽŜŅľĶńĭĬńĔĻŉĔļŅŐįĬȮĕȮĶŅĵĚŅĬėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĶŅĵĚŅĬėƟĬėĺƟŅŀŇĽĶŃĨƟŀĚœħƟĶńĭĔŅĶ
ĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴ
ĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞ
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮľĶŊŀĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'Ȯ
œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮħńĚĔĸƞŅĺ 
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ľĴĺħĪňŗȮ4ȮȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
Ȯ 
/, ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
  ĴňĔŅĶĮģĴĬŇŏĪĻŐĸŃŒľƟėŜŅŐĬŃĬŜŅŐĔƞŀŅěŅĶĵƢŒľĴƞŒľƟĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĬőĵĭŅĵĕŀĚ
ĴľŅĺŇĪĵŅĸńĵȮėĦŃȮŐĸŃľĸńĔĽŌĨĶĪňŗĽŀĬȮȮ 
 
0, ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
  0,/ ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
  0,/,/ȮȮěńħŒľƟĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĚŅĬĕŀĚŀŅěŅĶĵƢ  
  0,0,0ȮȮŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŐĸŃĔŅĶĺńħ
ĮĶŃŏĴŇĬįĸĪňŗĪńĬĽĴńĵ 
  0,0,1ȮȮĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
  0,0,2ȮȮıńĥĬŅĪńĔļŃĔŅĶŒĝƟŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅ 
 
  0,0 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕ 
  0,0,/ȮȮĽƞĚŏĽĶŇĴĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅ
ėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
  0,0,0ȮȮĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬ
ŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚőħĵįƞŅĬĔŅĶĪŜŅĺŇěńĵĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅȮĽĬńĭĽĬŋĬħƟŅĬĔŅĶİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ   
  0,0,1ȮȮĔĶŃĨŋƟĬŒľƟŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĽƞĚŏĽĶŇĴŒľƟĕŀĔŜŅľĬħĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ
ĪňŗĽŌĚĕŉŘĬ 
  0,0,2ȮȮĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀŒľƟĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅ 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 
/,ȮȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
 ħŜŅŏĬŇĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶƞĺĴĔńĭĳŅėĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶ
ĔŜŅĔńĭħŌŐĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟŏĮƦĬœĮĨŅĴĪňŗľĸńĔĽŌĨĶœħƟĔŜŅľĬħœĺƟȮŐĸŃŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ
ľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃĽĶŋĮįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶŐĸŃěńħĪŜŅŏŀĔĽŅĶȮĴėŀ,Ȯ5ȮŏıŊŗŀĶŅĵĚŅĬĨƞŀĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶĨƞŀœĮȮőħĵŏŀĔĽŅĶȮ
Ĵėŀ,Ȯ5ȮěŃĮĶŃĔŀĭħƟĺĵȮįĸĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮı,Ļ,Ȯ2558 ŐĸŃ
ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚĶŃħńĭľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢȮAUN-QA 
0,ȮȮĭńĦĤŇĨ 
 0,/ȮėŋĦĳŅıĕŀĚĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŐĸŃįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶ 
  ľĸńĔĽŌĨĶěńħĪŜŅĕƟŀĴŌĸıŊŘĬģŅĬőħĵĔŅĶĽŜŅĶĺěįĸĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚĨƞŀėŋĦĳŅı
ĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĪńŘĚȮ3ȮħƟŅĬȮœħƟŐĔƞȮ&/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
&0'ȮħƟŅĬėĺŅĴĶŌƟȮ&1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ&2'ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮȮŐĸŃȮ&3'ȮħƟŅĬĪńĔļŃ
ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮėĺŅĴıŉĚıŀŒěĨƞŀėŋĦĳŅıĭńĦĤŇĨĨŅĴ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀėŋĦĳŅıĭńĦĤŇĨĨŅĴėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ
ĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ&CREATIVE) 
 

  0,0ȮȮĔŅĶŏįĵŐıĶƞįĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  ľĸńĔĽŌĨĶĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĴňĔŅĶŏįĵŐıĶƞįĸĚŅĬŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2558Ȯ 
 
1,ȮȮĬńĔĻŉĔļŅ 

 1,/ ĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 
  ľĸńĔĽŌĨĶȮĴňĔŅĶĶńĭĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĪńŘĚŐĭĭŐįĬȮĔȮŐĭĭȮĔȮ1 ŐįĬȮĔȮŐĭĭȮĔȮ2ȮŐĸŃ
ŐįĬȮĕȮőħĵĴňĔĶŃĭĺĬĔŅĶĽŀĭėńħŏĸŊŀĔőħĵĔŅĶĽŀĭĕƟŀŏĕňĵĬŐĸŃĽŀĭĽńĴĳŅļĦƢőħĵ ŒĬĔŅĶĽŀĭĽńĴĳŅļĦƢ
ĔŜŅľĬħŒľƟįŌƟŏĕƟŅĽŀĭĬŜŅŏĽĬŀĕƟŀŏĽĬŀĚŅĬĺŇěńĵȮ&research proposal) ŐĸŃĨŀĭĕƟŀĞńĔĩŅĴĕŀĚėĦŃĔĶĶĴĔŅĶ
ĽŀĭȮŏıŊŗŀŒľƟœħƟĬńĔĻŉĔļŅĪňŗĴňėŋĦĳŅıŐĸŃėĺŅĴıĶƟŀĴŒĬĔŅĶĻŉĔļŅ 

ȮȮȮȮȮȮľĸńĔĽŌĨĶĔŜŅľĬħŒľƟĴňĔŅĶěńħĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞŏıŊŗŀŐĬŃĬŜŅĭŋėĸŅĔĶŐĸŃŐĬŃĬŜŅĔŅĶŒĝƟ
ĶŃĭĭģŅĬĕƟŀĴŌĸĕŀĚĳŅėĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶĞŉŗĚĴňėĺŅĴěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮ 
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 1,0 ĔĶŃĭĺĬĔŅĶŒĬĔŅĶėĺĭėŋĴħŌŐĸĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŐĔƞĭńĦĤŇĨĻŉĔļŅ 
ȮȮȮȮȮȮ&1'ȮĶŅĵĺŇĝŅȮ4/0Ȯ4./ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮŐĸŃȮ4/0Ȯ4.1ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵ

ĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮĞŉŗĚŏĮƦĬĺŇĝŅĭńĚėńĭŒĬĳŅėĔŅĶĻŉĔļŅĨƟĬĕŀĚĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ/ȮŐįĬȮĔȮŐĭĭȮĔȮ2Ȯ
ŐĸŃŐįĬȮĕȮĨŅĴĸŜŅħńĭȮĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅıĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮ 

(2)ȮŏĴŊŗŀĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢŐĸƟĺĴňĶŃĭĭĔŅĶĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶĪŜŅĚŅĬ
ĺŇěńĵőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŒľƟĳŅėĺŇĝŅĪĶŅĭȮ 

(3) ĶŅĵĺŇĝŅ 612 692 ĽńĴĴĬŅĪŅĚŏĪėőĬőĸĵňŀŅľŅĶȮ2 ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀ
įĸĔŅĶĺŇěńĵĪňŗĴŅěŅĔĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĪňŗĴňėĺŅĴĔƟŅĺľĬƟŅŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ70  

(4) ľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒľƟėŜŅĮĶŉĔļŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĭńĦĤŇĨĻŉĔļŅŐĸŃĶŅĵĚŅĬŒľƟĳŅėĺŇĝŅĪĶŅĭĨƞŀœĮ 

 
1,1ȮĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 ȮȮȮȮȮėĦŃĴňĶŃĭĭĨĶĺěĽŀĭěŜŅĬĺĬľĬƞĺĵĔŇĨȮĔŅĶĨĶĺěĽŀĭĔŅĶěĭĕŀĚĬńĔĻŉĔļŅȮȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗ
ĵŊŗĬėĺŅĴĮĶŃĽĚėƢĕŀěĭĔŅĶĻŉĔļŅȮȮĪŅĚėĦŃěŃĨĶĺěĽŀĭĺƞŅĬńĔĻŉĔļŅŏĶňĵĬĶŅĵĺŇĝŅėĶĭĨŅĴĪňŗĶŃĭŋŒĬ
ľĸńĔĽŌĨĶľĶŊŀœĴƞȮľŅĔĵńĚœĴƞėĶĭĔŖěŃŐěƟĚŒľƟĬńĔĻŉĔļŅĪĶŅĭȮ  
 

1,2ȮėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶěńħĔŅĶĔŅĶĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮ 
 ȮȮȮȮȮȮĔĶĦňĪňŗĬńĔĻŉĔļŅĴňėĺŅĴĽĚĽńĵŏĔňŗĵĺĔńĭįĸĔŅĶĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅŒħĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚįƞŅĬ
ėĦŃĔĶĶĴĔŅĶĶńĭĕƟŀĶƟŀĚŏĶňĵĬħƟŅĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅ 

  ȮȮȮȮȮȮĽŜŅľĶńĭĔŅĶĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮĽŅĴŅĶĩĪŜŅœħƟľĸŅĵĝƞŀĚĪŅĚȮŏĝƞĬȮĴňĔĸƞŀĚĶńĭĲƤĚėĺŅĴėŇħŏľŖĬȮ
ĴňĽŅĵĨĶĚėĦĭħňĪŅĚŏĺŖĭœĞĨƢĕŀĚėĦŃȮȮĽŜŅľĶńĭŒľƟĬńĔĻŉĔļŅĽƞĚĕƟŀĶƟŀĚŏĶňĵĬœħƟȮȮĽƞĺĬŒĬħƟŅĬĔŅĶĮĶńĭĮĶŋĚŏĶŊŗŀĚ
ĔŅĶŏĶňĵĬȮĔŅĶĽŀĬȮľƟŀĚŏĶňĵĬȮŀŋĮĔĶĦƢőĽĨĪńĻĬŌĮĔĶĦƢĨƞŅĚȮŕȮĬńĔĻŉĔļŅĽŅĴŅĶĩŐěƟĚįƞŅĬŐĭĭĮĶŃŏĴŇĬĕŀĚĔŀĚ
ĭĶŇĔŅĶĔŅĶĻŉĔļŅȮĪňŗĬńĔĻŉĔļŅĨƟŀĚĔĶŀĔŒĬĪŋĔĶŅĵĺŇĝŅĪňŗĸĚĪŃŏĭňĵĬȮĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĵńĚœħƟħŜŅŏĬŇĬĔŅĶ
ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŒĬħƟŅĬĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬńĔĻŉĔļŅŀňĔħƟĺĵ   

 
2, ŀŅěŅĶĵƢ 
  2,/ ĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 

ĳŅėĺŇĝŅłȮȮħŜŅŏĬŇĬĔŅĶěńħĪŜŅŐįĬĔŜŅĸńĚėĬȮ3ȮĮƖȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĝƞĺĚŏĺĸŅĔŅĶıńĥĬŅ 
ľĸńĔĽŌĨĶĪŋĔȮŕȮ3ȮĮƖȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĴňĔŅĶĔŜŅľĬħėŋĦĽĴĭńĨŇĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗ
ěŃĶńĭŏĕƟŅĴŅŒľĴƞŒĬľĸńĔĽŌĨĶȮȮĔŜŅľĬħĺŇīňĔŅĶŒĬĔŅĶėńħŏĸŊŀĔŐĸŃĶĺĴœĮĩŉĚĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶıŇěŅĶĦŅ
ėńħŏĸŊŀĔŀŅěŅĶĵƢŒľĴƞ 
  ĔŅĶėńħŏĸŊŀĔŀŅěŅĶĵƢŒľĴƞŏĮƦĬĨŅĴĶŃŏĭňĵĭŐĸŃľĸńĔŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵőħĵŀŅěŅĶĵƢŒľĴƞ
ěŃĨƟŀĚĴňėŋĦĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĕŉŘĬœĮŒĬĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ 
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  2,0 ĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚėĦŅěŅĶĵƢŒĬĔŅĶĺŅĚŐįĬȮĔŅĶĨŇħĨŅĴŐĸŃĪĭĪĺĬľĸńĔĽŌĨĶ 
  ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĨƟŀĚĮĶŃĝŋĴĶƞĺĴĔńĬȮħńĚĬňŘ 
  &/'ȮĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅ 
  &0'ȮĮĶŉĔļŅľŅĶŊŀŐĬĺĪŅĚĪňŗěŃĪŜŅŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶȮŐĸŃœħƟĭńĦĤŇĨŏĮƦĬœĮĨŅĴ
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ 
  &3'ȮŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶŏıŊŗŀŏĨĶňĵĴœĺƟĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 
 4.3 ĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢ 
   (1) ĳŅėĺŇĝŅłȮěńħĚĭĮĶŃĴŅĦĽŜŅľĶńĭĔŅĶİƗĔŀĭĶĴȮħŌĚŅĬŐĸŃŏĕƟŅĮĶŃĝŋĴĺŇĝŅĔŅĶŒľƟŀŅěŅĶĵƢ
ĮĶŃěŜŅ 
  (2) ĳŅėĺŇĝŅłȮħŜŅŏĬŇĬőėĶĚĔŅĶŒľƟĶŅĚĺńĸĔŅĶĨňıŇĴıƢĽŜŅľĶńĭĔŅĶĨňıŇĴıƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇŒĬ
ģŅĬĕƟŀĴŌĸȮISI ŐĸŃŀĬŋĽŇĪīŇĭńĨĶľĶŊŀĽŇĪīŇĭńĨĶŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĮĶŃěŜŅŏįĵŐıĶƞįĸĚŅĬŒĬĶŌĮŐĭĭĽŅĔĸ 
   
  2,4 ĔŅĶŐĨƞĚĨńŘĚėĦŅěŅĶĵƢıŇŏĻļ 
  ėĦŃĔŜŅľĬħĬőĵĭŅĵĔŅĶŏĝŇĠŀŅěŅĶĵƢıŇŏĻļȮħńĚĬňŘ 
  &/'ȮĨƟŀĚŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĨĶĚŐĸŃĴňėĺŅĴŏĝňŗĵĺĝŅĠıŇŏĻļȮȮľĶŊŀĴňĺŋĥŇĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅ
ĮĶŇĠĠŅőĪĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 
  &0'ȮěŜŅĬĺĬĝńŗĺőĴĚĽŀĬĕŀĚŀŅěŅĶĵƢıŇŏĻļœĴƞŏĔŇĬĶƟŀĵĸŃȮ3.ȮĕŀĚĶŅĵĺŇĝŅȮőħĵĴňŀŅěŅĶĵƢĮĶŃěŜŅ
ŏĮƦĬįŌƟĶńĭįŇħĝŀĭĶŅĵĺŇĝŅ 
  &1'ȮŒľƟĴňĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢıŇŏĻļĪŋĔĳŅėĔŅĶĻŉĔļŅ-ĪŋĔėĶńŘĚĪňŗĴňĔŅĶĽŀĬ 
 
5. ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĴňĔŅĶĮĶŃĝŋĴĶƞĺĴĔńĭŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŒĬĔŅĶħŜŅŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮħńĚĬňŘ 

1) ľĸńĔĽŌĨĶĴňĔŅĶĬŜŅĮĶńĝĠŅĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮŴěńħĔŅĶĻŉĔļŅŒľƟįŌƟŏĶňĵĬŏĔŇħįĸ 
ĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬȮőħĵŒĝƟĔŅĶĻŉĔļŅĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮőħĵĭńĦĤŇĨŏĮƦĬįŌƟĬŜŅȮįĽŅĬĻŅĽĨĶƢŐĸŃĻŇĸĮƝȮ
ĽĶƟŅĚĽĶĶėƢėŋĦėƞŅĽŌƞĽńĚėĴŵȮĴŅŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮőħĵĽŀħŐĪĶĔŒĬĶŅĵĺŇĝŅŏĶňĵĬ
ŐĸŃĔŇěĔĶĶĴĬŀĔĝńŘĬŏĶňĵĬȮŏıŊŗŀįĸŇĨĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶŒľƟŏĮƦĬįŌƟĬŜŅŐľƞĚĔŅĶĽĶƟŅĚĽĶĶėƢ
ĮĶŃőĵĝĬƢĽŌƞĽńĚėĴ 

2) ľĸńĔĽŌĨĶĴňĔŅĶĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ&stakeholders)ȮŐĸŃĬŜŅĴŅŒĝƟŒĬ 
ĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶőħĵįƞŅĬĔŅĶĮĶŃĝŋĴĶƞĺĴĔńĭėĦŃĔĶĶĴĔŅĶ
įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪŋĔȮ5 ĮƖȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶőħĵĬńĔĻŉĔļŅȮŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨĪŋĔĮƖĔŅĶĻŉĔļŅȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴň
ėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬ 
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3) ĴňĔŅĶĔŜŅľĬħŒľƟŀŅěŅĶĵƢĪňŗĽŀĬĴňėŋĦĺŋĥŇĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ, 
0336 

4) ľĸńĔĽŌĨĶĴňĔŅĶĔŜŅľĬħŒľƟĴňĔŅĶŐĽħĚĶŅĵĸŃŏŀňĵħĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬȮĴėŀ,3 ĞŉŗĚįŌƟŏĶňĵĬĪŋĔėĬ 
ĽŅĴŅĶĩŏĕƟŅĩŉĚĕƟŀĴŌĸœħƟěŅĔĶŃĭĭģŅĬĕƟŀĴŌĸĕŀĚĳŅėĺŇĝŅȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵ
ĬńĔĻŉĔļŅŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸƟĺȮőħĵĴňĔŅĶĶŅĵĚŅĬŒĬȮĴėŀ,5 ŏıŊŗŀěńħĪŜŅĽĶŋĮŏĴŊŗŀĽŇŘĬĽŋħĔŅĶĽŀĬĪŋĔ
ĳŅėĔŅĶĻŉĔļŅȮŐĸŃĶŅĵĚŅĬįĸŒĬȮĴėŀ,Ȯ7 ŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅĨƞŀœĮ 

5) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮľŅŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚįĸĔŅĶ 
ħŜŅŏĬŇĬĚŅĬȮŐĸŃŐįĬıńĥĬŅľĸńĔĽŌĨĶȮĔƞŀĬŏĮƕħĳŅėŏĶňĵĬĪňŗȮ1 ĕŀĚĮƖĔŅĶĻŉĔļŅĨƞŀœĮ ŏıŊŗŀĽĶŋĮĪĭĪĺĬįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ
ŐĸŃľŅŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚ ŏıŊŗŀĬŜŅŏĽĬŀŏĮƦĬŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶŒĬĮƖĔŅĶĻŉĔļŅĩńħœĮȮȮőħĵĴňĔŅĶ
ĔŜŅľĬħŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚĪňŗĬŜŅœĮĽŌƞĨŅĴŏĮƚŅľĴŅĵĪňŗĨńŘĚœĺƟȮȮőħĵĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶœħƟĴňĶŃĭŋœĺƟŒĬľĴĺħĪňŗȮ8 ŐĸŃĔĶŃĭĺĬĔŅĶĽŀĬŐĸŃŏĶňĵĬĶŌƟȮĶĺĴĩŉĚĔŅĶĮĶŃŏĴŇĬįĸĕŀĚ 
ĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶȮĴňĔŅĶĶŃĭŋĶŅĵĸŃŏŀňĵħœĺƟŒĬȮĴėŀ,Ȯ2 ľĴĺħĪňŗȮ4 įĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸȮ 
 
4, ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

  4,/ ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
  ėĦŃěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖȮĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟŏıŊŗŀěńħĞŊŘŀ
ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟŏıňĵĚıŀĨŅĴŏĔĦĤƢĴŅĨĶģŅĬĽŅĔĸȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĝńŘĬ
ŏĶňĵĬŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 
  4,0ȮȮĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
  ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴħƟŅĬľĬńĚĽŊŀȮĨŜŅĶŅȮŐĸŃĔŅĶĽŊĭėƟĬįƞŅĬģŅĬĕƟŀĴŌĸőħĵĴňĽŜŅĬńĔ
ľŀĽĴŋħĔĸŅĚĪňŗĴňľĬńĚĽŊŀħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĶĺĴĩŉĚģŅĬĕƟŀĴŌĸĪňŗěŃŒľƟĽŊĭėƟĬ
ħńĚĬňŘ 
   &/'ȮľĬńĚĽŊŀŐĸŃĨŜŅĶŅěŜŅĬĺĬȮ3,557ȮŏĸƞĴ 
   &0'ȮģŅĬĕƟŀĴŌĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮěŜŅĬĺĬȮ7 ģŅĬĕƟŀĴŌĸ 
  ĽƞĺĬĶŃħńĭĳŅėĺŇĝŅĔŖĴňľĬńĚĽŊŀȮĨŜŅĶŅŏĜıŅŃĪŅĚȮĶĺĴĪńŘĚŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĽĬńĭĽĬŋĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŀĵƞŅĚŏıňĵĚıŀȮħńĚĬňŘ 

(1) ľĬńĚĽŊŀŐĸŃĨŜŅĶŅ 500 ŏĸƞĴ ŐĸŃĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňŀŅľŅĶĮĶŃĴŅĦ 
5 ĶŅĵĔŅĶ  
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(2) ėĶŋĳńĦĤƢĺŇĪĵŅĻŅĽĨĶƢ  
2.1 ŏėĶŊŗŀĚĴŊŀĪŅĚħƟŅĬĔŅĶŐĮĶĶŌĮŀŅľŅĶ  

Retort, High pressure processing unit, Freeze dryer, Spray dryer, 
Microwave dryer, Vacuum fryer, Twin Screw Extruder, Air-Blast Freezer, 
Tray dryer, Drum dryer, Pressurized hot water reactor, Ice-cream maker  

2.2 ŏėĶŊŗŀĚĴŊŀĨĶĺěĽŀĭėŋĦĳŅıŀŅľŅĶ  
Differential Scanning Calorimeter (DSC), Particle Size Analyzer, p-NMR 
NIR Spectrophotometer, UV-VIS Spectrophotometer, High PerformanceȮ
Liquid Chromatography (Diode Array Detector, Fluorescence Detector, 
Refractive Index Detector), Gas Chromatography-FID, Gas 
Chromatography-Olfactory (GCO), Texture Analyzer, Rapid Viscoanalyzer, 
Rheometer, Brookfield Viscometer, RVA, Color meter 

  4,1 ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
  &/'ȮľĸńĔĽŌĨĶĺŅĚŐįĬěńħľŅŐĸŃĨŇħĨŅĴĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
  &0'ȮŒľƟŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬŏĽĬŀĶŅĵĝŊŗŀĽŊŗŀȮŐĸŃĨŜŅĶŅŒĬĽŅĕŅĺŇĝŅĪňŗĶńĭįŇħĝŀĭĨƞŀľĸńĔĽŌĨĶ 
  &1'ȮľĸńĔĽŌĨĶĬŜŅŏĽĬŀĶŅĵĝŊŗŀĽŊŗŀŐĸŃĪĶńıĵŅĔĶĪňŗĨƟŀĚĔŅĶěńħľŅŏıŇŗĴŏĨŇĴŒľƟĔńĭĳŅėĺŇĝŅŏıŊŗŀ
ěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖŐĸŃħŜŅŏĬŇĬĔŅĶıŇěŅĶĦŅěńħĞŊŘŀĨƞŀœĮ 
  &2'ȮĮĶŃĽŅĬĚŅĬĔńĭĽŜŅĬńĔľŀĽĴŋħĔĸŅĚŒĬĔŅĶěńħĞŊŘŀľĬńĚĽŊŀȮŐĸŃĨŜŅĶŅĪňŗŏĔňŗĵĺĕƟŀĚ 
  &3'ȮľĸńĔĽŌĨĶĨŇħĨŅĴėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀıńĥĬŅ 
 
  4,2 ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
  ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶƞĺĴĔńĬĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀŐĸŃėĺŅĴĨƟŀĚĔŅĶŒĝƟĪĶńıĵŅĔĶĕŀĚ
ŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅȮőħĵĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ 
 

ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
/, ľƟŀĚŏĶňĵĬŐĸŃ
ľƟŀĚĮĢŇĭńĨŇĔŅĶŏıňĵĚıŀĨƞŀ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢ
ŐĸŃĬńĔĻŉĔļŅ 

ěńħľƟŀĚŏĶňĵĬŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĨƞŅĚȮŕȮ
ŒľƟŏıňĵĚıŀŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

įĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅŏĔňŗĵĺĔńĭ
ľƟŀĚŏĶňĵĬŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶ 

0, ľĬńĚĽŊŀȮĨŜŅĶŅȮŐĸŃĺŅĶĽŅĶȮ
ŏıňĵĚıŀĨƞŀėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅ 

ěńħľŅľĬńĚĽŊŀȮĨŜŅĶŅȮŐĸŃĺŅĶĽŅĶĪńŘĚ
ěŅĔĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖĽĬńĭĽĬŋĬěŅĔ
ĶńģłȮŐĸŃŏĚŇĬĶŅĵœħƟĕŀĚėĦŃĨĸŀħěĬ
ĮĶŃĽŅĬĚŅĬĔńĭĪŅĚľƟŀĚĽĴŋħĔĸŅĚĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏĔňŗĵĺĔńĭľĬńĚĽŊŀȮĨŜŅĶŅȮ

įĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅŏĔňŗĵĺĔńĭ
ľĬńĚĽŊŀȮĨŜŅĶŅȮŐĸŃĺŅĶĽŅĶ 
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ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
ŐĸŃĺŅĶĽŅĶȮĪňŗĨƟŀĚĔŅĶŒľƟěńħľŅ
ŏıŇŗĴŏĨŇĴ 

1, ĴňĝƞŀĚĪŅĚĔŅĶŏĶňĵĬĶŌƟĪňŗ
ŏıňĵĚıŀŏıŊŗŀĽĬńĭĽĬŋĬĪńŘĚ
ĔŅĶĻŉĔļŅŒĬľƟŀĚŏĶňĵĬȮȮȮ
ĬŀĔľƟŀĚŏĶňĵĬȮŐĸŃŏıŊŗŀĔŅĶ
ŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

ěńħŒľƟĴňĶŃĭĭŏėĶŊŀĕƞŅĵŀŇĬŏĨŀŏĬŖĨŐĸŃ
ıŊŘĬĪňŗĪňŗĬńĔĻŉĔļŅĽŅĴŅĶĩĻŉĔļŅľŅ
ėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚħƟĺĵ
ěŜŅĬĺĬŐĸŃĮĶŃĽŇĪīŇĳŅıĪňŗŏľĴŅŃĽĴ
ŏıňĵĚıŀ 

įĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ĬńĔĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶŒľƟĭĶŇĔŅĶ
ĪĶńıĵŅĔĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ 
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8,ȮȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators)Ȯ&ėŜŅŀīŇĭŅĵŏıŇŗĴŏĨŇĴőĮĶħħŌŒĬėŜŅĝňŘŐěĚ'  
ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮȮ(Key Performance Indicators)ȮĕŀĚľĸńĔĽŌĨĶ 
ĝĬŇħĕŀĚĨńĺĭƞĚĝňŘ : ȮĔĶŃĭĺĬĔŅĶ 
ŏĔĦĤƢĴŅĨĶģŅĬȮ:ȮȮĶŃħńĭ   

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖȮ
0366 

ĮƖ 
2567 

ĮƖ  
2568 

 ĮƖ 
2569 

ĮƖ 
2570 

&/'ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬ
ĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮőħĵĴňŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴħƟĺĵ 

X X X X X 

&0'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭ
ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮľĶŊŀĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

X X X X X 

&1'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2Ȯ
ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔ
ĶŅĵĺŇĝŅȮĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĕƟŅĴĽĩŅĭńĬ 

X X X X X 

&2'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸ
ĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮ
Ĵėŀ,3ȮŐĸŃȮĴėŀ,4ȮĳŅĵŒĬȮ45ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗ
ŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅȮĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĕƟŅĴĽĩŅĭńĬ 

X X X X X 

&3'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮ
Ĵėŀ,5ȮĳŅĵŒĬȮ4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

X X X X X 

Ȯ&4'ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶ
ŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬȮĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ
03ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮĵĔŏĺƟĬĶŅĵĺŇĝŅĪňŗ
ŏĶňĵĬĕƟŅĴĽĩŅĭńĬ 

X X X X X 

&5'ȮĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔĸĵŋĪīƢĔŅĶ
ĽŀĬȮľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,5ȮĮƖĪňŗŐĸƟĺ 

  X X X X 

&6'ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀ
ėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

X X X X X 

&7'ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮ
ŐĸŃ/ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

X X X X X 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖȮ
0366 

ĮƖ 
2567 

ĮƖ  
2568 

 ĮƖ 
2569 

ĮƖ 
2570 

&/.'ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭ
ĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ/ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.Ȯ 
ĨƞŀĮƖ 

X X X X X 

&//'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴň
ĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

 X X X X 

&/0'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮ 
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

  X X X 

ĶĺĴĨńĺĭƞĚĝňŘȮ&Ĩńĺ'ȮŒĬŐĨƞĸŃĮƖ 7 11 12 12 /0 
 
ŏĔĦĤƢĮĶŃŏĴŇĬ 
  ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłȮĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬȮħńĚĬňŘ 
  ĴňěŜŅĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħŜŅŏĬŇĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ6.ȮĕŀĚĨńĺĭƞĚĝňŘĶĺĴȮőħĵıŇěŅĶĦŅ
ěŅĔěŜŅĬĺĬĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
 
ĮƖĔŅĶĻŉĔļŅ ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇł 
0366 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ9ȮȮĨńĺ 
0367 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ11ȮȮĨńĺ 
0368 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ12ȮȮĨńĺ 
2569 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ12ȮȮĨńĺ 
2570 ĨƟŀĚĭĶĶĸŋŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĶĺĴȮ12ȮȮĨńĺ 
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ľĴĺħĪňŗȮ6ȮȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 
/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
  /,/ ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  &/' ĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĵƞŀĵȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅȮĔŅĶŀĳŇĮĶŅĵőĨƟĨŀĭěŅĔ
ĬńĔĻŉĔļŅȮĔŅĶĨŀĭėŜŅĩŅĴĕŀĚĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮĶĺĴĪńŘĚĔŅĶĪħĽŀĭĔĸŅĚĳŅėŐĸŃĮĸŅĵĳŅė 
  &0' ěńħŒľƟĴňĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅ 
 
  /,0 ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  &/' ĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢĪŋĔĶŅĵĺŇĝŅŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅ
įƞŅĬŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨĨŅĴŐĭĭĲŀĶƢĴĪňŗėĦŃĔŜŅľĬħ 
  &0' įĸĔŅĶĮĶŃŏĴŇĬěŃěńħĽƞĚŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃĮĶŃīŅĬľĸńĔĽŌĨĶŏıŊŗŀĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢ
ĔŅĶĽŀĬĨƞŀœĮ 
  &1' ėĦŃĶĺĭĶĺĴįĸĔŅĶĮĶŃŏĴŇĬĪňŗŏĮƦĬėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶĮĶńĭĮĶŋĚĪńĔļŃĔŅĶĽŀĬȮŐĸŃ
ěńħĽƞĚŒľƟŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŏıŊŗŀĬŜŅĴŅĺŅĚŐįĬıńĥĬŅŒľƟĽŀħėĸƟŀĚŐĸŃ-ľĶŊŀĮĶńĭĮĶŋĚ
ĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴĔńĭĶŅĵĺŇĝŅŐĸŃĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 
 
0, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
  ėĦŃĔŜŅľĬħŒľƟĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5ȮĮƖĔŅĶĻŉĔļŅȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴň
ėĺŅĴĪńĬĽĴńĵŐĸŃŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬȮȮőħĵŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŏıŊŗŀħŜŅŏĬŇĬĔŅĶȮħńĚĬňŘ 
  &/' ĺŅĚŐįĬĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚŏĮƦĬĶŃĭĭ 
  &0' ħŜŅŏĬŇĬĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŏıŊŗŀĮĶŃĔŀĭĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶěŅĔįŌƟŏĶňĵĬĮƤěěŋĭńĬĪŋĔĝńŘĬĮƖȮ
ŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĪňŗįƞŅĬĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶȮĶĺĴĪńŘĚįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚŀŊŗĬȮŕȮŀŅĪŇȮ
įŌƟĮĶŃĔŀĭĔŅĶĳŅėŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮľĶŊŀěŅĔĳŅėĶńģȮŏĝƞĬȮĽĩŅĭńĬĪňŗĬńĔĻŉĔļŅŏĕƟŅĻŉĔļŅĨƞŀȮŏĮƦĬĨƟĬ 
 
1, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ  

ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬŏĮƦĬĮĶŃěŜŅĪŋĔĮƖȮȮőħĵŒĝƟŏĔĦĤƢȮAUN-QA ľĶŊŀŏĔĦĤƢ
ŀŊŗĬĪňŗĴľŅĺŇĪĵŅĸńĵŏľŖĬĝŀĭȮőħĵŀĚėƢĮĶŃĔŀĭȮȮėŋĦĽĴĭńĨŇŏĜıŅŃĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬėŋĦĳŅı
ĔŅĶĻŉĔļŅĳŅĵŒĬȮȮŒľƟŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 
 ȮȮȮȮȮȮŒľƟĪŋĔľĸńĔĽŌĨĶĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŏĮƦĬĶŃĵŃȮŕȮȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅ
ľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĨŅĴĶŀĭĶŃĵŃŏĺĸŅĕŀĚľĸńĔĽŌĨĶȮľĶŊŀĪŋĔĶŀĭȮ3ȮĮƖ 
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2, ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
  2,/ ĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅ 
  &/' ŀŅěŅĶĵƢįŌƟĽŀĬĮĶŃŏĴŇĬŏŀĔĽŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĪňŗŒľƟĕƟŀĴŌĸőħĵĬńĔĻŉĔļŅľĸńĚěŅĔĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŒĬĺŇĝŅĬńŘĬĽŇŘĬĽŋħȮŐĸƟĺĮĶńĭĮĶŋĚĔĸĵŋĪīƢĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴėĺŅĴŏľĴŅŃĽĴŒľƟŐĸƟĺŏĽĶŖěŒĬĳŅė
ĔŅĶĻŉĔļŅ-ĮƖĔŅĶĻŉĔļŅĩńħœĮ 
  &0' ĔĶĦňĪňŗıĭĮƤĠľŅĕŀĚĶŅĵĺŇĝŅĽŅĴŅĶĩĮĶńĭĮĶŋĚĶŅĵĺŇĝŅĬńŘĬȮŕȮœħƟĪńĬĪňȮĞŉŗĚĩŊŀŏĮƦĬĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏĸŖĔĬƟŀĵĪňŗœĴƞĴňįĸĔĶŃĪĭőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 
  2,0 ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
  ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪńŘĚĜĭńĭĩŊŀŏĮƦĬĔŅĶĮĶńĭĮĶŋĚĴŅĔȮŐĸŃĴňįĸĔĶŃĪĭĨƞŀőėĶĚĽĶƟŅĚĕŀĚ
ľĸńĔĽŌĨĶěŃĪŜŅĪŋĔȮ3ȮĮƖŏĴŊŗŀėĶĭĶŀĭĶŃĵŃŏĺĸŅĔŅĶŒĝƟľĸńĔĽŌĨĶŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵȮŐĸŃĽŀħėĸƟŀĚ
ĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮőħĵĴňĕńŘĬĨŀĬħńĚĬňŘ 
  2,0,/ȮŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĶƞŅĚľĸńĔĽŌĨĶ 
  2,0,0ȮĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ&StakeholderȮneeds/Input' 
  2,0,1ȮŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇıŇěŅĶĦŅľĸńĔĽŌĨĶŐĸŃŒľƟĕƟŀŏĽĬŀŐĬŃ 
 2,0,2ȮľĸńĔĽŌĨĶĪňŗœħƟĮĶńĭĮĶŋĚŏĽĬŀŒľƟėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶŐĸŃĽĳŅĺŇĝŅĔŅĶıŇěŅĶĦŅĔƞŀĬ
ĬŜŅŏĽĬŀĽĳŅĴľŅĺŇĪĵŅĸńĵŒľƟėĺŅĴŏľŖĬĝŀĭ 
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ĳŅėįĬĺĔ 
 
 
 
&Ĕ'ȮȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0361 

 
&ĕ'ȮȮĕƟŀĴŌĸĮĶŃĺńĨŇĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 
&ė'ȮĶŅĵĚŅĬįĸĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 
ȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŀŅľŅĶȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0341' 

 
&Ě'Ȯ ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ 

  ŏĪėőĬőĸĵňŀŅľŅĶȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346'ȮȮ ȮȮȮȮȮȮȮ 
 
&ě'  ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
 
&Ĝ' ĨŅĶŅĚŐĽħĚėĺŅĴĽŀħėĸƟŀĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&Program Learning    

     Outcomes : PLOs) ĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚĶŅĵĺŇĝŅȮ&Course Learning Outcomes 
:    CLOs)           
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ĳŅėįĬĺĔȮĔ 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶȮ 

ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0361 
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