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ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŐĬĺĪŅĚĔŅĶĭĶŇľŅĶŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0336Ȯ
ĪňŗĔņľĬħŒľƟĽĩŅĭńĬŀŋħĴĻŉĔļŅȮħņŏĬŇĬĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮőħĵŒľƟĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮ
ėĶŀĭėĸŋĴľńĺĕƟŀĨƞŅĚȮŕȮĨŅĴĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĴėŀ,0ȮĪňŗœħƟĔņľĬħœĺƟȮĶĺĴĪńŘĚŒľƟĽŀħėĸƟŀĚĔńĭ
ĮĶńĝĠŅĔŅĶĻŉĔļŅŐĸŃıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĪňŗįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴň
ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŒĬĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıħƟŅĬĨƞŅĚȮŕȮőħĵ
ĔĶŃĭĺĬĔŅĶĺŇěńĵȮĪńŘĚĬňŘŏıŊŗŀįĸŇĨĭŋėĸŅĔĶĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıĪňŗĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚŀĚėƢĔĶ
įŌƟŒĝƟĭńĦĤŇĨȮĪńŘĚĳŅėĶńģĭŅĸŐĸŃŏŀĔĝĬȮŀńĬěŃĔƞŀŒľƟŏĔŇħĮĶŃőĵĝĬƢĨƞŀĮĶŃŏĪĻĝŅĨŇŐĸŃĽńĚėĴĨƞŀœĮ 
  

         ȮȮȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
         ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
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 ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ11/2564 ŏĴŊŗŀĺńĬĪňŗȮ1 ĔńĬĵŅĵĬȮ2564 
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10. ĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮ 
ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ2-0345ȮŏĴŊŗŀĺńĬĪňŗȮ5ȮĴňĬŅėĴȮ0343  
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ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345 

 
ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ    ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
ėĦŃ         ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

 
ľĴĺħĪňŗȮ1ȮĕƟŀĴŌĸĪńŗĺœĮ 

 
1. ĶľńĽľĸńĔĽŌĨĶŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ĶľńĽľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮ8Ȯ  25500131111542 
ĝŊŗŀľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮ 
&ĳŅļŅœĪĵ'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ8ȮȮȮȮȮȮ ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
&ĳŅļŅŀńĚĔķļ'ȮȮȮȮȮȮȮȮȮȮȮȮ8ȮȮȮȮȮȮ Master of Science Program in Biotechnology 
 

2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅȮȮ 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮȮ8ȮȮȮȮȮȮ ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮȮȮ8ȮȮȮȮȮȮ ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅŀńĚĔķļ'ȮȮȮ8ȮȮȮȮȮȮ Master of Science &Biotechnology' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅŀńĚĔķļ'ȮȮȮȮ8ȮȮȮȮȮȮ M,Sc,Ȯ&Biotechnology' 
 

3. ĺŇĝŅŏŀĔȮ 
œĴƞĴň 

 
4. ěņĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 

ŐįĬȮĔȮŐĭĭȮĔȮ1  36 ľĬƞĺĵĔŇĨ 
ŐįĬȮĔȮŐĭĭȮĔȮ2  36 ľĬƞĺĵĔŇĨ 
ŐįĬȮĕ     36 ľĬƞĺĵĔŇĨ 
 

5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
5.1 ĶŌĮŐĭĭ 
ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪȮ2 ĮƖ 

5.2 ĳŅļŅĪňŗŒĝƟ 
ľĸńĔĽŌĨĶěńħĔŅĶĻŉĔļŅŏĮƦĬĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 

5.3 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅ 
ĶńĭĬńĔĻŉĔļŅĪńŘĚĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 
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5.4 ėĺŅĴĶƞĺĴĴŊŀĔńĭĴľŅĺŇĪĵŅĸńĵŀŊŗĬ 
ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 

5.5 ĔŅĶŒľƟĮĶŇĠĠŅĔńĭįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅ 
ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 

6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŏľŖĬĝŀĭ-ŀĬŋĴńĨŇľĸńĔĽŌĨĶ 
6,1 ȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0345ȮȮ
ĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮ&ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2560' 

6,2 ȮĔņľĬħĔŅĶŏĮƕħĽŀĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ0345 
6,1ȮȮėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĭńĦĤŇĨĻŉĔļŅȮŏľŖĬĝŀĭŒľƟŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶħƟŅĬĺŇĝŅĔŅĶȮȮ 
ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮėĶńŘĚĪňŗȮ12-0342ȮȮŏĴŊŗŀĺńĬĪňŗȮ1 īńĬĺŅėĴȮ2564 

6,2ȮȮėĦŃĔĶĶĴĔŅĶħƟŅĬĺŇĝŅĔŅĶȮŏľŖĬĝŀĭŒľƟŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 
ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗ 19-2564 ŏĴŊŗŀĺńĬĪňŗ 8 īńĬĺŅėĴȮ2564 

6,3ȮȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵȮŏľŖĬĝŀĭľĸńĔĽŌĨĶŒľƟŏĽĬŀĨƞŀĽĳŅĺŇĝŅĔŅĶȮ 
ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗ 0-0343ȮŏĴŊŗŀĺńĬĪňŗȮ04ȮĴĔĶŅėĴȮ0343 

4,4 ȮȮėĦŃĔĶĶĴĔŅĶĽĳŅĺŇĝŅĔŅĶȮŏľŖĬĝŀĭľĸńĔĽŌĨĶŒľƟŏĽĬŀĨƞŀĽĳŅĴľŅĺŇĪĵŅĸńĵ 
ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗ 2-2565ȮŏĴŊŗŀĺńĬĪňŗ 04ȮĔŋĴĳŅıńĬīƢȮ0343 

 6,5ȮȮĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶ/ŀĬŋĴńĨŇľĸńĔĽŌĨĶȮȮ 
ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗ 2-0345ȮŏĴŊŗŀĺńĬĪňŗȮ5ȮĴňĬŅėĴȮ0343 
 

7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ2552ȮŒĬĮƖĔŅĶĻŉĔļŅȮ0347 
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8,ȮŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ 
ĽŅĴŅĶĩĮĶŃĔŀĭŀŅĝňıŒĬĚŅĬħƟŅĬĺŇĝŅĔŅĶȮĚŅĬħƟŅĬĺŇěńĵȮĚŅĬħƟŅĬĬĺńĨĔĶĶĴŐĸŃĽŇŗĚĮĶŃħŇļģƢȮ

ĚŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬȮŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ 
 

9. ĝŊŗŀȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
Īňŗ ĨņŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĮƖ
ı,Ļ, 

1 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮƕĵŃĬŋĝȮ
ŏĬňĵĴĪĶńıĵƢ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Applied Bioscience 
 
ĝňĺĺŇĪĵŅ 
ŏĪėĬŇėĔŅĶŐıĪĵƢ 

Hokkaido University, 
Japan 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0324 
 
032. 
0315 

0 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵœıőĶěĬƢȮ 
ĺĚĻƢıŋĪīŇĽŇĬ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2551 
4032 

2522 
 

1 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮĺňĦŅȮ 
ĳŌĴŇĽŋĪīŅįĸ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Plant Science  
 
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 
ŏĔļĨĶĻŅĽĨĶƢȮ 

Wageningen University,             
Netherlands 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2555 
 
0320 
2518 

4 ŀŅěŅĶĵƢ ĬŅĚĽŅĺĪŇıĮĳŅȮ
ıŇĽŇļģƢĔŋĸ 

Doctor of Philosophy 
 
 
Bachelor of Arts 

CellularȮand 
Molecular Biology 
 
Biochemistry 

University of 
Wisconsin-Madison, WI, 
U.S.A. 
Bowdoin College, ME, 
U.S.A. 

2561 
 
 
3403 

 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
/.,/ȮȮŀŅėŅĶŏĶňĵĬĶĺĴĨƞŅĚȮŕȮĳŅĵŒĬĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮěńĚľĺńħŏĝňĵĚŒľĴƞ 
/.,0ȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮěńĚľĺńħŏĝňĵĚŒľĴƞ 

 
11. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěņŏĮƦĬĨƟŀĚĬņĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 

11.1 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 
ĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻěņŏĮƦĬĨƟŀĚŀŅĻńĵėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ŏĪėőĬőĸĵň ĞŉŗĚĮĶŃŏĪĻĨƞŅĚŕȮĪńŗĺőĸĔœħƟŏĸŖĚŏľŖĬėĺŅĴĽņėńĠĕŀĚĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶĺŇěńĵŒĬ
ŀŋĨĽŅľĔĶĶĴĨƞŅĚŕȮŏıŊŗŀŏıŇŗĴŀņĬŅěŒĬĔŅĶŐĕƞĚĕńĬĪŅĚŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅıěŉĚĴňĭĪĭŅĪĽņėńĠŀĵƞŅĚĵŇŗĚĨƞŀĔŅĶıńĥĬŅėŋĦĳŅıĝňĺŇĨĕŀĚ
ĮĶŃĝŅĝĬĪńŘĚħƟŅĬŀŅľŅĶŐĸŃ ĽŋĕĳŅıȮĔŅĶŏĔļĨĶȮŀŋĨĽŅľĔĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮőħĵĕĦŃĬňŘĮĶŃŏĪĻœĪĵ
ŀĵŌƞŒĬĵŋėœĪĵŐĸĬħƢȮ4.0 ĪňŗĨƟŀĚĔŅĶĮĶńĭŏĮĸňŗĵĬőėĶĚĽĶƟŅĚŏĻĶļģĔŇě œĮĽŌƞȮŴValueů@_qcbȮCamlmkwŵȮ
ľĶŊŀŏĻĶļģĔŇěĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵĬĺńĨĔĶĶĴȮőħĵĴňģŅĬėŇħľĸńĔȮėŊŀȮŏĮĸňŗĵĬěŅĔĔŅĶįĸŇĨĽŇĬėƟŅőĳėĳńĦĤƢ
œĮĽŌƞĽŇĬėƟŅŏĝŇĚȮŴĬĺńĨĔĶĶĴŵȮŏĮĸňŗĵĬěŅĔĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻħƟĺĵĳŅėŀŋĨĽŅľĔĶĶĴ œĮĽŌƞĔŅĶĕńĭŏėĸŊŗŀĬ
ħƟĺĵŏĪėőĬőĸĵňȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃĬĺńĨĔĶĶĴȮĞŉŗĚŐĭƞĚŏĮƦĬȮ2 ĶŌĮŐĭĭȮėŊŀȮŀŋĨĽŅľĔĶĶĴŏħŇĴĪňŗĴň
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ĻńĔĵĳŅıȮ(S-curve) ŐĸŃȮŀŋĨĽŅľĔĶĶĴŐľƞĚŀĬŅėĨȮ(New S-curve) ħńĚĬńŘĬěŉĚėĺĶĴňĔŅĶŏĮĸňŗĵĬĺŇīňĔŅĶ
ĪņĪňŗĴňĸńĔļĦŃĽņėńĠȮėŊŀȮŏĮĸňŗĵĬěŅĔĔŅĶŏĔļĨĶŐĭĭħńŘĚŏħŇĴŒĬĮƤěěŋĭńĬœĮĽŌƞĔŅĶŏĔļĨĶĽĴńĵŒľĴƞ ŏıŊŗŀŒľƟ
ŏĔŇħįĸěĶŇĚĨƟŀĚĴňĔŅĶıńĥĬŅĺŇĪĵŅĔŅĶȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĬĺńĨĔĶĶĴȮĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃ 
ĔŅĶĺŇěńĵŐĸŃıńĥĬŅ őħĵĔĸŋƞĴŀŅľŅĶȮŏĔļĨĶȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıȮŏĮƦĬľĬŉŗĚŒĬŏĮƚŅľĴŅĵĽņėńĠĕŀĚĔŅĶ
ıńĥĬŅĮĶŃŏĪĻœĪĵĳŅĵŒĨƟőĴŏħĸȮŴĮĶŃŏĪĻœĪĵȮ2,.ŵȮĮĶŃĔŀĭĔńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵ
ĪňŗěŃĴŋƞĚŏĬƟĬĪŅĚħƟŅĬȮBCG model ĞŉŗĚŏĮƦĬĔŅĶıńĥĬŅȮ3 ŏĻĶļģĔŇěȮėŊŀȮŏĻĶļģĔŇěĝňĺĳŅıȮ
&Bioeconomy) ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ&Circular Economy)  ŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺȮ&Green Economy) 
œĮıĶƟŀĴŕȮĔńĬȮŏıŊŗŀŒľƟŏĔŇħĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴ 

ħńĚĬńŘĬ ŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮ
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2565) ěŉĚŏĮƦĬĽŇŗĚěņŏĮƦĬŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗıĶƟŀĴĔƟŅĺĽŌƞĽĩŅĬĔŅĶĦƢőĸĔŒĬ
ĮƤěěŋĭńĬȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıěŉĚœħƟěńħľĸńĔĽŌĨĶőħĵȮŏĬƟĬĔŅĶİƗĔĺŇěńĵŐĸŃĮĢŇĭńĨŇŏıŊŗŀŒľƟŏĔŇħĪńĔļŃȮ
ĔŅĶĔĶŃĨŋƟĬŒľƟŏĔŇħĔŅĶėŇħ ĺŇŏėĶŅŃľƢȮĔŅĶĮĶŃĵŋĔĨƢĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňĪňŗĔƟŅĺľĬƟŅŐĸŃĪńĬĽĴńĵĨƞŅĚŕȮ
ŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŏĝŇĚĸŉĔȮĶƞĺĴĔńĭėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃĔŅĶŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶȮŏıŊŗŀįĸŇĨŒľƟĴľŅĭńĦĤŇĨĪňŗıĶƟŀĴŏĮƦĬĽƞĺĬľĬŉŗĚŒĬĔĸœĔĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĮĽŌƞĮĶŃŏĪĻœĪĵȮ
4.0 ŐĸŃĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵĪňŗěŃĴŋƞĚŏĬƟĬĪŅĚħƟŅĬȮBCG model ĨƞŀœĮ 

 
11.2 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĪňŗĴňĻńĔĵĳŅıĬńŘĬĨƟŀĚėĺĭėŌƞœĮĔńĭĔŅĶıńĥĬŅĨƟĬĪŋĬĪŅĚĽńĚėĴŐĸŃ

ĺńĥĬīĶĶĴȮŏıĶŅŃĔŅĶĪňŗĮĶŃĝŅĝĬŒĬĽńĚėĴĴňėĺŅĴĽŋĕȮĴňėŋĦĳŅıĝňĺŇĨĪňŗħňŒĬĽĳŅıŐĺħĸƟŀĴĪňŗħňȮĴňĽŋĕĳŅı
ŀĬŅĴńĵŐĕŖĚŐĶĚȮĨĸŀħěĬĴňėĺŅĴĨĶŃľĬńĔŒĬĔŅĶŀĬŋĶńĔļƢĪĶńıĵŅĔĶŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬěŃĪņŒľƟ
ĽńĚėĴĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĽƞĚįĸĨƞŀŏĬŊŗŀĚŒĬĔŅĶĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěĕŀĚĝŅĨŇŒľƟħňĕŉŘĬȮħńĚĬńŘĬėĺŅĴĶŌƟėĺŅĴ
ŏĕƟŅŒěŒĬŏĪėőĬőĸĵňĝňĺĳŅıěŉĚĴňĭĪĭŅĪĽņėńĠĨƞŀĔŅĶıńĥĬŅĝŋĴĝĬȮœĴƞĺƞŅěŃŏĮƦĬĔŅĶıńĥĬŅŒĬħƟŅĬ
ĔŅĶŐıĪĵƢĪńŘĚŐįĬœĪĵŐĸŃŐįĬĮƤěěŋĭńĬĪňŗěŃĝƞĺĵĮƚŀĚĔńĬŐĸŃĶńĔļŅőĶėĳńĵœĕƟŏěŖĭĨƞŅĚȮŕȮĪņŒľƟėĬĴň
ĽŋĕĳŅıħňȮĔŅĶıńĥĬŅħƟŅĬĔŅĶŏĔļĨĶĪńŘĚŒĬĶŌĮŐĭĭĔŅĶıńĥĬŅĽŅĵıńĬīŋƢŐĸŃĔŅĶıńĥĬŅĽŅĶĝňĺĳŅıŏıŊŗŀ
ĮĶŅĭĻńĨĶŌıŊĝŐĸŃŏıŇŗĴįĸįĸŇĨĪņŒľƟėĬĴňėŋĦĳŅıĝňĺŇĨĪňŗħňŐĸŃĽĶƟŅĚĽŇŗĚŐĺħĸƟŀĴŒľƟħňĕŉŘĬȮħńĚĬńŘĬĔŅĶįĸŇĨ
ĭŋėĸŅĔĶŒľƟĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĪėőĬőĸĵňĝňĺĳŅıȮĽŅĴŅĶĩŒľƟėĺŅĴĶŌƟȮĪņĔŅĶĺŇěńĵŐĸŃĭĶŇĔŅĶ
ĺŇĝŅĔŅĶȮĨĸŀħěĬĔŅĶĽĶƟŅĚŏėĶŊŀĕƞŅĵŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮŏĮƦĬŏĮƚŅľĴŅĵĽņėńĠĕŀĚľĸńĔĽŌĨĶ
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅŏĪėőĬőĸĵňĝňĺĳŅı 

 
/0,ȮįĸĔĶŃĪĭěŅĔȮĕƟŀȮ11,1 ŐĸŃȮ11,2 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 
/0,/ȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
ŏĮƚŅľĴŅĵĕŀĚĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏĬƟĬĔŅĶĨŀĭĽĬŀĚĔŅĶıńĥĬŅŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚ

ĮĶŃŏĪĻŒĬĽĳŅĺŃĪňŗĴňĔŅĶŐĕƞĚĕńĬĽŌĚŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĪĵŅĔŅĶĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıŀĵƞŅĚ
ĶĺħŏĶŖĺĨĸŀħěĬĕƟŀěņĔńħĔŅĶĔňħĔńĬĪŅĚĔŅĶėƟŅĪňŗĽŌĚĕŉŘĬ ȮĶĺĴĪńŘĚěŅĔĺŇĽńĵĪńĻĬƢŏĝŇĚĬőĵĭŅĵĕŀĚĶńģĭŅĸ
ĮƤěěŋĭńĬĪňŗĴŋƞĚĴńŗĬŒĬĔŅĶĮĶńĭŏĮĸňŗĵĬőėĶĚĽĶƟŅĚĪŅĚŏĻĶļģĔŇěŏıŊŗŀ ŒľƟĽŅĴŅĶĩĶńĭĴŊŀĔńĭőŀĔŅĽŐĸŃĳńĵ
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ėŋĔėŅĴŒĬĻĨĺĶĶļĪňŗȮ21 ĬňŘȮĶĺĴĪńŘĚŏıŊŗŀŒľƟĮĶŃŏĪĻœĪĵĽŅĴŅĶĩĔƟŅĺĕƟŅĴ ĕňħěņĔńħĕŀĚĮĶŃŏĪĻĪňŗĴňĶŅĵœħƟ
ĮŅĬĔĸŅĚȮěŉĚœħƟĔņľĬħĪŇĻĪŅĚĔŅĶĬņĮĶŃŏĪĻœĪĵŏĕƟŅĽŌƞĵŋėŒľĴƞȮőħĵŒĝƟĶľńĽĺƞŅ ŴĮĶŃŏĪĻœĪĵȮ2,.ŵȮőħĵ
ĔĸŋƞĴŀŅľŅĶȮŏĔļĨĶȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıȮŏĮƦĬľĬŉŗĚŒĬŏĮƚŅľĴŅĵĽņėńĠĕŀĚĔŅĶıńĥĬŅĮĶŃŏĪĻœĪĵŒĬ
ėĶńŘĚĬňŘȮħńĚĬńŘĬľĸńĔĽŌĨĶłȮěŉĚĨƟŀĚĔŅĶįĸŇĨĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı
ŏĬƟĬĪŅĚħƟŅĬĔŅĶŏĔļĨĶȮĪńŘĚŒĬŏĶŊŗŀĚĕŀĚĔŅĶŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃŀĚėƢ
ėĺŅĴĶŌƟĪŅĚĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŏıŊŗŀĪňŗěŃŐĔƟœĕĮƤĠľŅŒĬĽńĚėĴȮĽĳŅıŐĺħĸƟŀĴȮĨĸŀħěĬĔŅĶįĸńĔħńĬŒľƟŏĔŇħ
ĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĕŀĚĝŅĨŇŐĸŃŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭįĸŇĨĳńĦĤƢĪŅĚĝňĺĳŅıȮĪńŘĚĬňŘĭŋėĸŅĔĶ
ħńĚĔĸƞŅĺěŃĨƟŀĚĽŅĴŅĶĩĮĢŇĭńĨŇĨĬŀĵƞŅĚĴŊŀŀŅĝňıŐĸŃŀĵŌƞĳŅĵŒĨƟėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĕŀĚĺŇĝŅĝňı 
/0,0ȮȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 

  ĔŅĶıńĥĬŅĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟœĮĽŌƞŏĮƚŅľĴŅĵĔŅĶŏĮƦĬĴľŅĺŇĪĵŅĸńĵŐľƞĚĝňĺŇĨĬńŘĬ œħƟĔņľĬħ
ŏĽƟĬĪŅĚĵŋĪīĻŅĽĨĶƢĔŅĶıńĥĬŅȮ&Flagships) ŀŀĔŏĮƦĬȮ3 ĝƞĺĚĶŃĵŃŏĺĸŅ ĔŅĶıńĥĬŅȮĮĶŃĔŀĭħƟĺĵȮ3 
ĶŃĵŃȮĮĶŃĔŀĭħƟĺĵĴľŅĺŇĪĵŅĸńĵŏĔļĨĶŀŇĬĪĶňĵƢȮ(Organic U)ȮĴľŅĺŇĪĵŅĸńĵĽňŏĕňĵĺ (Green U) ŐĸŃ
ĴľŅĺŇĪĵŅĸńĵŏĝŇĚĬŇŏĺĻ (Eco U) ĞŉŗĚĽŀħėĸƟŀĚĔńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵĪňŗěŃĴŋƞĚŏĬƟĬ
ĪŅĚħƟŅĬȮBCG modelȮĞŉŗĚŏĮƦĬĔŅĶıńĥĬŅȮ3 ŏĻĶļģĔŇěȮėŊŀȮŏĻĶļģĔŇěĝňĺĳŅıȮ&Bioeconomy) 
ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ&Circular Economy)  ŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺȮ&Green Economy)ȮőħĵľĸńĔĽŌĨĶłȮ
œħƟĴŋƞĚŏĬƟĬĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶĪňŗĴňėĺŅĴĽŀħėĸƟŀĚĔńĭȮBCG Model ŐĸŃĪŇĻĪŅĚĔŅĶıńĥĬŅ
ĴľŅĺŇĪĵŅĸńĵĶĺĴĩŉĚĺŇĽńĵĪńĻĬƢĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĨƟŀĚĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĔŅĶŏĔļĨĶ
ŒĬĶŃħńĭĬŅĬŅĝŅĨŇ 
  ħńĚĬńŘĬŏıŊŗŀĨŀĭĽĬŀĚıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŀħĪĬŐĸŃĽŌƟĚŅĬȮŏĮƦĬįŌƟĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴŏıŊŗŀėĺŅĴŏěĶŇĠĶŋƞĚŏĶŊŀĚĺńĥĬŅĕŀĚ
ĽńĚėĴœĪĵĪňŗĴňĔŅĶŏĔļĨĶŏĮƦĬĶŅĔģŅĬȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĪňŗěŃŏĮƦĬĴľŅĺŇĪĵŅĸńĵŏĔļĨĶŒĬĶŃħńĭ
ĬŅĬŅĝŅĨŇȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮěŉĚœħƟĴŋƞĚŏĬƟĬĔŅĶįĸŇĨ
ĭŋėĸŅĔĶĪňŗěŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĔŅĶĺŇěńĵŐĸŃŏĪėőĬőĸĵňĽĴńĵŒľĴƞȮĨĸŀħěĬĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬ
ŏıŊŗŀœĮıńĥĬŅĪƟŀĚĩŇŗĬŐĸŃĵĔĶŃħńĭĽńĚėĴŏĔļĨĶĔĶĶĴĕŀĚĝŅĨŇȮŒľƟĽŅĴŅĶĩĵŊĬľĵńħŐĸŃĨƞŀĽŌƟĔńĭĔŅĶ
ŐĕƞĚĕńĬĪŅĚĔŅĶėƟŅĶŃħńĭĬŅĬŅĝŅĨŇȮĨĸŀħěĬĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĶńĔļŅĽŇŗĚŐĺħĸƟŀĴ
œĴƞĺƞŅěŃŏĮƦĬĔŅĶŒĝƟĮŋƜĵŐĸŃĵŅęƞŅŐĴĸĚěŅĔĽŅĶĝňĺĳŅıȮĔŅĶĔņěńħĴĸıŇļĽŇŗĚŐĺħĸƟŀĴĪňŗŏĔŇħěŅĔĳŅė
ĔŅĶŏĔļĨĶȮĔŅĶįĸŇĨıĸńĚĚŅĬĽŃŀŅħěŅĔĔŅĶŏĔļĨĶȮľĶŊŀĕŀĚŏľĸŊŀŒĝƟĪŅĚĔŅĶŏĔļĨĶȮĶĺĴœĮĩŉĚĔŅĶ
ŀĬŋĶńĔļƢĪĶńıĵŅĔĶĝňĺĳŅıĕŀĚĪƟŀĚĩŇŗĬŐĸŃĔŅĶĭĶŇľŅĶĔŅĶěńħĔŅĶĽŇĪīŇŒĬĔŅĶĩŊŀėĶŀĚįĸĮĶŃőĵĝĬƢĪŅĚ
ĝňĺĳŅıĕŀĚĝŅĨŇŐĸŃĪƟŀĚĩŇŗĬĪňŗŏĮƦĬīĶĶĴ 

 
/1,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĽŅĕŅĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮĪńŘĚĳŅĵŒĬŐĸŃ
ĳŅĵĬŀĔėĦŃ 
13,1ȮȮĔĸŋƞĴĺŇĝŅ-ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬőħĵėĦŃ-ĽŅĕŅĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬȮ 
ĶŅĵĺŇĝŅĕŀĚľĸńĔĽŌĨĶĪňŗĶŃĭŋŒĬőĮĶŐĔĶĴĔƟŅĺľĬƟŅȮĕŀĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ

ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮ 
ĺŇĝŅĳŅļŅŀńĚĔķļĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĨŅĴŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵ 
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13,2ȮȮĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĽŅĕŅĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬ 
œĴƞĴňȮŐĨƞľĸńĔĽŌĨĶŀŊŗĬĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬŏĮƦĬĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔœħƟȮ 

/1,1ȮĔŅĶĭĶŇľŅĶěńħĔŅĶ 
1'ȮĴňĔŅĶĮĶŃĝŋĴľŅĶŊŀĶŃľĺƞŅĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶŐĸŃ
ŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀŒľƟœħƟŏĬŊŘŀľŅėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶŐĸŃ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

2'ȮŒľƟĴňįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅĪŋĔĶŅĵĺŇĝŅȮŏıŊŗŀĪņľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬĔńĭŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃĬńĔĻŉĔļŅȮŒĬŏĶŊŗŀĚĪňŗŏĔňŗĵĺĔńĭ
ĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĺńħįĸŐĸŃĮĶŃŏĴŇĬįĸ 
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ľĴĺħĪňŗȮ0ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 
/,ȮĮĶńĝĠŅȮėĺŅĴĽņėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
/,/ȮĮĶńĝĠŅĔŅĶĻŉĔļŅȮĴľŅĺŇĪĵŅĸńĵŐĴőěƟ 
ȮȮȮȮȮĮĶńĝĠŅĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮėŊŀȮěńħĔŅĶĻŉĔļŅŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĮƤĠĠŅŒĬĶŌĮŐĭĭ

ĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĮĢŇĭńĨŇĪňŗĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬĨŅĴŀĴĨŃőŀĺŅĪȮĚŅĬľĬńĔœĴƞŏėĵęƞŅėĬȮĴŋƞĚŒľƟ
įŌƟŏĶňĵĬȮĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩıńĥĬŅĪńĔļŃŏħŇĴȮĽĶƟŅĚŏĽĶŇĴĪńĔļŃŒľĴƞȮĴňĺŇīňėŇħĕŀĚĔŅĶ
ŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĴňĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮĴňėĺŅĴĨĶŃľĬńĔĨƞŀĽńĚėĴȮĺńĥĬīĶĶĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴȮĵŉħĴńŗĬŒĬėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴľŅĺŇĪĵŅĸńĵĔńĭĝŋĴĝĬȮĨŅĴěŋħĵŊĬĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ
ĪňŗĺƞŅȮĴľŅĺŇĪĵŅĸńĵŐľƞĚĝňĺŇĨ 
/,0ȮĮĶńĝĠŅȮėĺŅĴĽņėńĠĕŀĚľĸńĔĽŌĨĶ 
ĮĶńĝĠŅ 
ĴŋƞĚıńĥĬŅĭŋėĸŅĔĶŒľƟĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŒľƟĴňĻńĔĵĳŅıŒĬĔŅĶŒĝƟĔĶŃĭĺĬĔŅĶ

ŏĪėőĬőĸĵňĝňĺĳŅıőħĵŒĝƟĺŇĪĵŅĔŅĶŐĸŃŏĪėĬŇėĪňŗĬņĽĴńĵȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟ
ĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮĶĺĴĩŉĚĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟěŅĔ
ĔŅĶėƟĬėĺƟŅĺŇěńĵĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıȮŏıŊŗŀĽŅĴŅĶĩĬņœĮıńĥĬŅĳŅėĔŅĶŏĔļĨĶĕŀĚĮĶŃŏĪĻĝŅĨŇĽŌƞ
ĶŃħńĭĽŅĔĸȮ 

ėĺŅĴĽņėńĠ 
ȮȮŏıŊŗŀŒľƟŏĔŇħĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴȮőħĵŏĮƚŅľĴŅĵĽņėńĠĕŀĚĔŅĶıńĥĬŅ

ĮĶŃŏĪĻœĪĵĳŅĵŒĨƟőĴŏħĸȮŴĮĶŃŏĪĻœĪĵȮ2,.ŵȮĮĶŃĔŀĭĔńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵĪňŗěŃ
ĴŋƞĚŏĬƟĬĪŅĚħƟŅĬȮBCG model ĞŉŗĚŏĮƦĬĔŅĶıńĥĬŅȮ3 ŏĻĶļģĔŇěȮėŊŀȮŏĻĶļģĔŇěĝňĺĳŅıȮ&Bioeconomy) 
ŏĻĶļģĔŇěľĴŋĬŏĺňĵĬȮ&Circular Economy)  ŐĸŃŏĻĶļģĔŇěĽňŏĕňĵĺȮ&Green Economy) œĮıĶƟŀĴŕȮĔńĬȮ
ħńĚĬńŘĬ ŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮ&ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2565) ěŉĚŏĮƦĬĽŇŗĚěņŏĮƦĬŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗıĶƟŀĴĔƟŅĺĽŌƞĽĩŅĬĔŅĶĦƢőĸĔŒĬĮƤěěŋĭńĬȮ
ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıěŉĚœħƟěńħľĸńĔĽŌĨĶőħĵȮŏĬƟĬĔŅĶİƗĔĺŇěńĵŐĸŃĮĢŇĭńĨŇŏıŊŗŀŒľƟŏĔŇħĪńĔļŃȮĔŅĶ
ĔĶŃĨŋƟĬŒľƟŏĔŇħĔŅĶėŇħ ĺŇŏėĶŅŃľƢȮĔŅĶĮĶŃĵŋĔĨƢĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňĪňŗĔƟŅĺľĬƟŅŐĸŃĪńĬĽĴńĵĨƞŅĚŕȮŏıŊŗŀ
ĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŏĝŇĚĸŉĔȮĶƞĺĴĔńĭėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃĔŅĶŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮ
ŏıŊŗŀįĸŇĨŒľƟĴľŅĭńĦĤŇĨĪňŗıĶƟŀĴŏĮƦĬĽƞĺĬľĬŉŗĚŒĬĔĸœĔĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĮĽŌƞĮĶŃŏĪĻœĪĵȮ4.0 ŐĸŃĔŅĶ
ıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵĪňŗěŃĴŋƞĚŏĬƟĬĪŅĚħƟŅĬȮBCG model ĨƞŀœĮ 

 
1.3 ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

1) ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıħƟŅĬĨƞŅĚȮŕȮȮőħĵ 
ĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 

2) ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟěŅĔĔŅĶėƟĬėĺƟŅĺŇěńĵĪŅĚ 
ŏĪėőĬőĸĵňĝňĺĳŅıȮĴŅĽĶƟŅĚĽĶĶėƢŒľƟŏĔŇħįĸĚŅĬĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĳŅėĔŅĶŏĔļĨĶĕŀĚĮĶŃŏĪĻȮŐĸŃ
ĽŅĴŅĶĩıńĥĬŅĚŅĬĕŀĚĨĬĽŌƞĶŃħńĭĽŅĔĸœħƟ 
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3) ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
4) ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĽŅĴŅĶĩŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴŀĵŌƞŏĽĴŀőħĵŒĝƟ 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀŒľƟĪńĬĨƞŀŏľĨŋĔŅĶĦƢŒĬĮƤěěŋĭńĬ 
 
0,ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚȮ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňŐįĬıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ĪňŗĮĶŃĔŀĭħƟĺĵŐįĬĔŅĶıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĔĸĵŋĪīƢȮŐĸŃĨńĺĭƞĚĝňŘĔŅĶıńĥĬŅĮĶńĭĮĶŋĚȮőħĵėŅħĺƞŅ
ěŃŐĸƟĺŏĽĶŖěĳŅĵŒĬĶŀĭĔŅĶĻŉĔļŅȮ&3ȮĮƖ' 

 
0,/ȮŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

0,0ȮĔĸĵŋĪīƢ 0,1ȮľĸńĔģŅĬ-ȮĨńĺĭƞĚĝňŘ 

ħƟŅĬıńĥĬŅĭŋėĸŅĔĶȮħƟŅĬĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŐĸŃĭĶŇĔŅĶ
ĺŇĝŅĔŅĶ 
1. ıńĥĬŅĭŋėĸŅĔĶħƟŅĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŐĸŃĭĶŇĔŅĶĺŇĝŅĔŅĶȮȮ
ŒľƟĴňĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĬņ
ėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı
œĮĮĢŇĭńĨŇĚŅĬěĶŇĚ 

 
 
 
 

1. ĽĬńĭĽĬŋĬĭŋėĸŅĔĶŒľƟĴňėĺŅĴ
ĶƞĺĴĴŊŀĔńĭĳŅėĶńģŐĸŃ
ĳŅėŏŀĔĝĬŒĬħƟŅĬĔŅĶĺŇěńĵŐĸŃ
ĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶ 

2. ĽƞĚŏĽĶŇĴĭŋėĸŅĔĶŒľƟœĮ
ĮĢŇĭńĨŇĚŅĬĶƞĺĴĔńĭĳŅėŏŀĔĝĬ
ŏıŊŗŀŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬ
ĳŅėŏŀĔĝĬȮ&Talent Mobility' 

3. ĽĬńĭĽĬŋĬĭŋėĸŅĔĶŏĕƟŅŀĭĶĴȮ
ĽńĴĴĬŅȮŒİƙľŅėĺŅĴĶŌƟŐĸŃȮȮ
ėĺŅĴĔƟŅĺľĬƟŅŀĵŌƞŏĽĴŀ 

 

ĨńĺĭƞĚĝňŘ 
1. ĭŋėĸŅĔĶœħƟĶńĭĔŅĶıńĥĬŅȮ
ĪŅĚħƟŅĬĺŇĝŅĔŅĶȮĺŇěńĵȮŐĸŃ
ĭĶŇĔŅĶĺŇĝŅĔŅĶ 
ľĸńĔģŅĬ 
1. ĮĶŇĴŅĦĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶĕŀĚ
ŀŅěŅĶĵƢŒĬľĸńĔĽŌĨĶ 

2. ĮĶŇĴŅĦĚŅĬĺŇěńĵŐĸŃĔŅĶŏįĵŐıĶƞ
įĸĚŅĬŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮĕŀĚ
ŀŅěŅĶĵƢŒĬľĸńĔĽŌĨĶ 

3. ĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴėĺŅĴĶŌƟŏĝƞĬȮ
ĔŅĶİƗĔŀĭĶĴŐĸŃĔŅĶŏĕƟŅĶƞĺĴ
ĽńĴĴĬŅĺŇĝŅĔŅĶ 
 

ħƟŅĬľĸńĔĽŌĨĶ 
1. ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴň
ĴŅĨĶģŅĬœĴƞĨŗņĔĺƞŅȮĽĔŀ,
ĔņľĬħȮ 

2. ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟ
ĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĕŀĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃȮ
ėĺŅĴŏĮƦĬĽŅĔĸ 

1,ȮĴňĔĶŃĭĺĬĔŅĶĽĶĶľŅŐĸŃŐĨƞĚĨńŘĚȮ
ĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶȮ 

2,ȮȮĴňĔĶŃĭĺĬĔŅĶŐĨƞĚĨńŘĚĔĶĶĴĔŅĶȮ
ıńĥĬŅŐĸŃĺŇıŅĔļƢľĸńĔĽŌĨĶ 
1,ȮȮĴňĔŅĶıńĥĬŅľĸńĔĽŌĨĶőħĵĴň
ıŊŘĬģŅĬěŅĔľĸńĔĽŌĨĶŒĬĶŃħńĭȮ
ĽŅĔĸȮ 
2,ȮȮĴňĔŅĶĨŇħĨŅĴĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮ
ŀĵƞŅĚĽĴŗņŏĽĴŀĪńŘĚěŅĔ
ĔĶĶĴĔŅĶĳŅĵŒĬŐĸŃĳŅĵĬŀĔ 

ĨńĺĭƞĚĝňŘ 
/,ȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔ
įĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬ 
0,ȮĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŐĸŃĔŅĶȮȮ
ĮĶŃĝŋĴľŅĶŊŀ 
1,ȮěņĬĺĬįŌƟĮĶŃĔŀĭĔŅĶĪňŗŏĕƟŅĶƞĺĴ
ĔŅĶıŇěŅĶĦŅľĸńĔĽŌĨĶ 
ľĸńĔģŅĬ 
1,ȮėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶȮȮȮ
ĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴľĶŊŀĴĨŇȮȮȮ
ŐĸŃĕƟŀŐĬŃĬņěŅĔĔŅĶĮĶŃĝŋĴ 
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0,/ȮŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

0,0ȮĔĸĵŋĪīƢ 0,1ȮľĸńĔģŅĬ-ȮĨńĺĭƞĚĝňŘ 

3,ȮıńĥĬŅľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚįŌƟĮĶŃĔŀĭĔŅĶ 

 

2,ȮŏŀĔĽŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
1,ȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 
4,ȮĔŅĶĴňįŌƟŐĪĬěŅĔįŌƟĮĶŃĔŀĭĔŅĶŏĕƟŅ
ĶƞĺĴĔŅĶıŇěŅĶĦŅľĸńĔĽŌĨĶ 

ħƟŅĬĬńĔĻŉĔļŅ 
/,ȮĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬ
ĬńĔĻŉĔļŅŏĮƦĬĻŌĬĵƢĔĸŅĚĔŅĶ
ŏĶňĵĬĶŌƟȮ&Student Center'Ȯ
ŐĸŃŏĬƟĬĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶ
ĮĢŇĭńĨŇȮ&Learning by Doing' 

2,ȮĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅĪņĺŇěńĵ 
1,ȮıńĥĬŅŒľƟĬńĔĻŉĔļŅŏĮƦĬįŌƟĴň
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 

 

/,ȮȮŐĨƞĚĨńŘĚĻŇļĵƢŏĔƞŅȮĻŇļĵƢĮƤěěŋĭńĬȮ
ŏĕƟŅĶƞĺĴĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĬńĔĻŉĔļŅ 
0,ȮȮĽĬńĭĽĬŋĬĮƤěěńĵĪňŗŒĝƟŒĬĔŅĶĪņ
ĺŇěńĵŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňĪŋĬȮȮ
ĽĬńĭĽĬŋĬŒĬĔŅĶĪņĺŇěńĵ 

3,ȮȮěńħĔŇěĔĶĶĴľĶŊŀőėĶĚĔŅĶŏĽĶŇĴ
ĪńĔļŃħƟŅĬĔŅĶĺŇěńĵĭĬıŊŘĬģŅĬ
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
2,ȮŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇěńĵȮ
ŐĸŃŐĨƞĚĨńŘĚĬńĔĻŉĔļŅŏĮƦĬįŌƟĝƞĺĵ
ĺŇěńĵ 

 

ĨńĺĭƞĚĝňŘ 
1,ȮȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅ
ĮƖĽŋħĪƟŅĵŐĸŃĭńĦĤŇĨŒľĴƞĨƞŀ
ľĸńĔĽŌĨĶ 
0,ȮȮěņĬĺĬĪŋĬĺŇěńĵŒĬŐĨƞĸŃĮƖ 
1,ȮȮĽńħĽƞĺĬĶŃľĺƞŅĚěņĬĺĬĬńĔĻŉĔļŅ
ĨƞŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
2,ȮȮįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ 
3,ȮȮěņĬĺĬŐĸŃįĸĽńĴķĪīŇśĕŀĚȮȮȮ
ĔŇěĔĶĶĴŐĸŃőėĶĚĔŅĶŏĽĶŇĴĪńĔļŃ 
ľĸńĔģŅĬ 
1. ŐĭĭĽŀĭĩŅĴŐĸŃĽĩŇĨŇėĺŅĴıŉĚ
ıŀŒěĪňŗĴňĨƞŀľĸńĔĽŌĨĶ 

2. ĽńĠĠŅĪŋĬŐĸŃěņĬĺĬŏĚŇĬĪŋĬ
ėņĽńŗĚŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
ŏŀĔĽŅĶĶŅĵĚŅĬŐĸŃĽĶŋĮőėĶĚĔŅĶ 

ħƟŅĬĪĶńıĵŅĔĶ 
1,ȮȮĮĶńĭĮĶŋĚĮƤěěńĵĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ 

/,ȮȮĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚȮȮ
ĬńĔĻŉĔļŅŐĸŃįŌƟĽŀĬŏĔňŗĵĺĔńĭ
ŀŋĮĔĶĦƢŐĸŃŏėĶŊŗŀĚŀņĬĺĵėĺŅĴ
ĽŃħĺĔŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
0,ȮȮĺŅĚŐįĬěńħĽĶĶĚĭĮĶŃĴŅĦŐĸŃ
ěńħľŅĮƤěěńĵĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 
1,ȮȮħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚ 

ĨńĺĭƞĚĝňŘ 
1. ĶŃħńĭėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶĮƤěěńĵŒĬĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

2. ĚĭĮĶŃĴŅĦěńħĽĶĶ 
ľĸńĔģŅĬ 
1. ĶŅĵĚŅĬĔŅĶĽņĶĺěėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĽĬńĭĽĬŋĬ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴ 

ħƟŅĬįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
/,ȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚ
ĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚīŋĶĔŇěȮȮ

/,ȮȮŐĨƞĚĨńŘĚįŌƟŒĝƟĭńĦĤŇĨȮĻŇļĵƢŏĔƞŅȮȮȮ
ŐĸŃĻŇļĵƢĮƤěěŋĭńĬŒľƟĴňĽƞĺĬȮȮȮ
ĶƞĺĴŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ĨńĺĭƞĚĝňŘ 
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0,/ȮŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

0,0ȮĔĸĵŋĪīƢ 0,1ȮľĸńĔģŅĬ-ȮĨńĺĭƞĚĝňŘ 

ŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚ
ŏĪėőĬőĸĵň 

2,ȮįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĸńĔļĦŃ
ĨŅĴįŌƟŒĝƟĭńĦĤŇĨ 

0,ȮȮıńĥĬŅľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚȮ
ĔńĭėĺŅĴĨƟŀĚĔŅĶŐĸŃėĺŅĴȮ
ĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵň 

3,ȮȮĨŇħĨŅĴįĸėĺŅĴıŉĚıŀŒěĕŀĚȮȮ
įŌƟĮĶŃĔŀĭĔŅĶľĶŊŀįŌƟŒĝƟĭńĦĤŇĨ 

4,ȮȮĽĶƟŅĚŏėĶŊŀĕƞŅĵĔńĭľĬƞĺĵĚŅĬ
ĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬȮ 

/,ȮȮėĺŅĴıŉĚıŀŒěĕŀĚĽĩŅĬ
ĮĶŃĔŀĭĔŅĶĨƞŀĔŅĶĪņĚŅĬĕŀĚ
ĭńĦĤŇĨŀĵŌƞŒĬĶŃħńĭħň 
0,ȮȮĔŅĶœħƟĚŅĬĪņĕŀĚĭńĦĤŇĨ 
1,ȮȮőėĶĚĔŅĶĮĶŃĝŋĴĶŃħĴėĺŅĴėŇħ
ěŅĔįŌƟŒĝƟĭńĦĤŇĨȮĻŇļĵƢŏĔƞŅȮŐĸŃ
ĻŇļĵƢĮƤěěŋĭńĬ 
ľĸńĔģŅĬ 
1. ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚ
ıŀŒěŒĬĔŅĶŒĝƟĭńĦĤŇĨĕŀĚĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 

2. ĽĩŇĨŇĔŅĶœħƟĚŅĬĪņĕŀĚĭńĦĤŇĨ 
ľĬńĚĽŊŀŐĨƞĚĨńŘĚ 
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ľĴĺħĪňŗȮ3ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
1,1 ĶŃĭĭ 
ĔŅĶĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟŒĝƟĶŃĭĭĔŅĶĻŉĔļŅŐĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚ

ŀŀĔŏĮƦĬȮ2ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ15ȮĽńĮħŅľƢ 
1.2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
œĴƞĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĳŅėķħŌĶƟŀĬ 

1.3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
œĴƞĴňĔŅĶěńħĔŅĶĻŉĔļŅĶŃĭĭŀŊŗĬȮĬŀĔŏľĬŊŀěŅĔĶŃĭĭĪĺŇĳŅė 

 
0, ĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
0,/ȮĺńĬȮůȮŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮŏħŊŀĬĨŋĸŅėĴ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮŏħŊŀĬıķĻěŇĔŅĵĬȮůȮŏħŊŀĬĴňĬŅėĴ 
ľĶŊŀŏĮƦĬœĮĨŅĴĮĢŇĪŇĬĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĮĶŃĔŅĻŒĝƟŒĬĕĦŃĬńŘĬ 

0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
ľĸńĔĽŌĨĶȮŐįĬȮĔȮŐĭĭȮĔȮ/ 
/'ȮįŌƟĽĴńėĶĨƟŀĚĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı
ľĶŊŀĽŅĕŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĕƟŅĶŅĝĔŅĶ
ıĸŏĶŊŀĬȮ&ĔȮ,ıȮ,'ȮĶńĭĶŀĚȮőħĵĴňįĸĔŅĶĻŉĔļŅŏĜĸňŗĵȮ&GPAX'ȮĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ
1,03ȮľĶŊŀ 

2'ȮŏĮƦĬįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴĕƟŀȮ1ȮŐĨƞĴňįĸĔŅĶĻŉĔļŅŏĜĸňŗĵȮ&GPAX'ȮĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵ
ĔĺƞŅȮ0,53ȮŐĸŃĨƟŀĚĴňįĸĚŅĬĺŇěńĵĨňıŇĴıƢŏįĵŐıĶƞȮľĶŊŀŏėĵĮĢŇĭńĨŇĔŅĶĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅıœĴƞĬƟŀĵĔĺƞŅȮ/ȮĮƖ 
1'ȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 
2'ȮĔĶĦňŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶħņŏĬŇĬĔŅĶĽŀĭėńħŏĸŊŀĔĬńĔĻŉĔļŅ 
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ľĸńĔĽŌĨĶȮŐįĬȮĔȮŐĭĭȮĔȮ0Ȯ 
/'ȮįŌƟĽĴńėĶĨƟŀĚĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı
ľĶŊŀĽŅĕŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗĽņĬńĔĚŅĬȮĔȮ,ıȮ,ȮĶńĭĶŀĚȮőħĵĴňįĸ
ĔŅĶĻŉĔļŅŏĜĸňŗĵȮ&GPAX'ȮĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ0,3.ȮľĶŊŀ 

2'ȮŏĮƦĬįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴĕƟŀȮ/ȮŐĨƞĴňįĸĔŅĶĻŉĔļŅŏĜĸňŗĵȮ&GPAX'ȮĨĸŀħľĸńĔĽŌĨĶĬƟŀĵĔĺƞŅȮ
0,3.ȮŐĸŃŏėĵĮĢŇĭńĨŇĔŅĶĚŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıœĴƞĬƟŀĵĔĺƞŅȮ/ȮĮƖ 
1'ȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 
2'ȮĔĶĦňŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶħņŏĬŇĬĔŅĶĽŀĭėńħŏĸŊŀĔĬńĔĻŉĔļŅ 
 
ľĸńĔĽŌĨĶȮŐįĬȮĕ 
/'ȮįŌƟĽĴńėĶĨƟŀĚĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı
ľĶŊŀĽŅĕŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗĽņĬńĔĚŅĬȮĔȮ,ıȮ,ȮĶńĭĶŀĚȮőħĵĴňįĸ
ĔŅĶĻŉĔļŅŏĜĸňŗĵȮ&GPAX'ȮĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ0,3.ȮľĶŊŀ 

2'ȮŏĮƦĬįŌƟĪňŗĔņĸńĚĪņĔŅĶŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĴŅœĴƞ
ĬƟŀĵĔĺƞŅȮ1 ĮƖȮľĶŊŀȮŏĮƦĬįŌƟĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅőĪŒĬľĸńĔĽŌĨĶŀŊŗĬĴŅŐĸƟĺ 
1'ȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 
2'ȮĔĶĦňŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶħņŏĬŇĬĔŅĶĽŀĭėńħŏĸŊŀĔĬńĔĻŉĔļŅ 

2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
1) ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞĩŉĚŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵłȮĔņľĬħ 
2) ĬńĔĻŉĔļŅĪňŗĨƟŀĚĔŅĶĽĴńėĶŏĶňĵĬŒĬľĸńĔĽŌĨĶłȮĴňėŋĦĽĴĭńĨŇœĴƞĩŉĚŏĔĦĤƢĪňŗľĸńĔĽŌĨĶłȮœħƟ
ĔņľĬħœĺƟȮŏĝƞĬȮėŋĦĽĴĭńĨŇœĴƞĨĶĚĨŅĴŏĔĦĤƢ 

2.4 ĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ2,3 
1) ĬńĔĻŉĔļŅĪňŗœĴƞįƞŅĬŏĔĦĤƢĴŅĨĶģŅĬĔŅĶĪħĽŀĭėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻȮĨƟŀĚœħƟĶńĭ
ĔŅĶıńĥĬŅŐĸŃŏĨĶňĵĴėĺŅĴıĶƟŀĴŏıŊŗŀĸĚĪŃŏĭňĵĬŏĶňĵĬŐĸŃĽŀĭįƞŅĬŒĬĶŅĵĺŇĝŅĨŅĴ
ŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 

2) ĬńĔĻŉĔļŅĪňŗĴňėŋĦĽĴĭńĨŇœĴƞĩŉĚŏĔĦĤƢĕŀĚľĸńĔĽŌĨĶłȮŐĸŃĴňėĺŅĴĮĶŃĽĚėƢĨƟŀĚĔŅĶĻŉĔļŅěĶŇĚ
ĨƟŀĚŒľƟĴňĔŅĶŏĶňĵĬĭŅĚĶŅĵĺŇĝŅŏıŇŗĴŏĨŇĴȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

3) ĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŃěņĨńĺĬńĔĻŉĔļŅȮŏıŊŗŀŒľƟėņĮĶŉĔļŅĪńŘĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ
ĔŅĶėĶŀĚĝňĺŇĨŒĬĽńĚėĴȮŏĮƚŅľĴŅĵĝňĺŇĨȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŏĕƟŅĽŌƞĨĸŅħŐĶĚĚŅĬȮ
&Employment' 
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0,3ȮȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖ 
ľĸńĔĽŌĨĶȮŐįĬȮĔȮŐĭĭȮĔȮ/ 

ěņĬĺĬĬńĔĻŉĔļŅ 
ĮƖĔŅĶĻŉĔļŅ 

2545 2546 2567 2568 2569 
ĝńŘĬĮƖĪňŗȮ1 3 3 3 5 5 
ĝńŘĬĮƖĪňŗȮ2 + 3 3 5 5 
ĶĺĴ 3 /. /. 10 10 

ěņĬĺĬĭńĦĤŇĨėŅħĺƞŅěŃ
ĽņŏĶŖěĔŅĶĻŉĔļŅ 

+ 3 3 5 5 

 
ľĸńĔĽŌĨĶȮŐįĬȮĔȮŐĭĭȮĔȮ0 

ěņĬĺĬĬńĔĻŉĔļŅ 
ĮƖĔŅĶĻŉĔļŅ 

2545 2546 2567 2568 2569 
ĝńŘĬĮƖĪňŗȮ1 3 3 3 5 5 
ĝńŘĬĮƖĪňŗȮ2 + 3 3 5 5 
ĶĺĴ 3 /. /. 10 10 

ěņĬĺĬĭńĦĤŇĨėŅħĺƞŅěŃ
ĽņŏĶŖěĔŅĶĻŉĔļŅ 

+ 3 3 5 5 

 
ľĸńĔĽŌĨĶȮŐįĬȮĕ 

ěņĬĺĬĬńĔĻŉĔļŅ 
ĮƖĔŅĶĻŉĔļŅ 

2545 2546 2567 2568 2569 
ĝńŘĬĮƖĪňŗȮ1 3 3 3 5 5 
ĝńŘĬĮƖĪňŗȮ2 + 3 3 5 5 
ĶĺĴ 3 /. /. 10 10 

ěņĬĺĬĭńĦĤŇĨėŅħĺƞŅěŃ
ĽņŏĶŖěĔŅĶĻŉĔļŅ 

+ 3 3 5 5 
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0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
ĚĭĮĶŃĴŅĦĽņľĶńĭėƞŅŒĝƟěƞŅĵŏĮƦĬŏĚŇĬĚĭĮĶŃĴŅĦŐįƞĬħŇĬȮŐĸŃĶŅĵœħƟĕŀĚĴľŅĺŇĪĵŅĸńĵł 

ŐľĸƞĚĪŋĬĽĬńĭĽĬŋĬ 
ĚĭĮĶŃĴŅĦĪňŗėŅħĺƞŅěŃœħƟĶńĭŒĬĮƖĚĭĮĶŃĴŅĦȮ&ĭŅĪ' 

2545 2546 2547 2548 2549 
1. ĚĭĮĶŃĴŅĦŐįƞĬħŇĬ /,600,000 /,700,000 /,800,000 /,900,000 0,000,000 
2. ĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟ 200,000 400,000 600,000 800,000 1,000,000 

 
2,6,1 ĚĭĮĶŃĴŅĦŐįƞĬħŇĬ 

ľĴĺħĶŅĵěƞŅĵ 
ĮĶŃĴŅĦĔŅĶėƞŅŒĝƟěƞŅĵŒĬĮƖĚĭĮĶŃĴŅĦ 

0343 0344 0345 0346 0347 

/,ȮĚĭĭŋėĸŅĔĶ      
+ȮŀńĨĶŅŏħŇĴ + + + + + 
ȮȮ+ȮŀńĨĶŅŒľĴƞ + + + + + 
0,ȮĚĭħņŏĬŇĬĚŅĬ      
+ȮĨŀĭŐĪĬȮŒĝƟĽŀĵŐĸŃĺńĽħŋ 3..*... 3..*... 3..*... 3..*... 3..*... 
+ȮėƞŅĽŅīŅĶĦŌĮőĳė      
1,ȮĚĭĸĚĪŋĬ      
+ȮėĶŋĳńĦĤƢ 3..*... 4..*... 4..*... 5..*... 5..*... 
+ȮĽŇŗĚĔƞŀĽĶƟŅĚ      
2,ȮĚĭŀŋħľĬŋĬ 
+ȮŀŋħľĬŋĬőėĶĚĔŅĶĺŇěńĵ 
ȮȮ&ĽņĬńĔĺŇěńĵ' 

4..*... 4..*... 5..*... 5..*... 8..*... 

ĶĺĴ /,600,000 /,700,000 /,800,000 /,900,000 0,000,000 
 

0,4,0ȮȮĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟ 

ľĴĺħ 
ĮĶŃĴŅĦĔŅĶĶŅĵĶńĭŒĬĮƖĚĭĮĶŃĴŅĦȮ&ĭŅĪ' 

2545 2546 2547 2568 2569 
ĨŀĭŐĪĬȮŒĝƟĽŀĵŐĸŃĺńĽħŋ 200,000 400,000 600,000 800,000 1,000,000 

ĶĺĴ 200,000 400,000 600,000 800,000 1,000,000 
 
0,4,1ȮȮėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨƞŀėĬĨƞŀĮƖȮěņĬĺĬȮ1.,000 ĭŅĪȮȮ 
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0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 
ŐĭĭĝńŘĬŏĶňĵĬ 

0,6ȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵ 
ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭ

ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0340ȮŐĸŃĨŅĴĶŃŏĭňĵĭŐĸŃ
ĮĶŃĔŅĻŀŊŗĬȮŕȮĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĮĶŃĔŅĻŏıŇŗĴŏĨŇĴ 

1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
1,/ȮľĸńĔĽŌĨĶĮĶŇĠĠŅőĪȮ0ȮĮƖ 
1,/,/ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14ȮľĬƞĺĵĔŇĨ 

3,1,1,1ȮŐįĬȮĔȮŐĭĭȮĔȮ/ 
ŏĮƦĬŐįĬĔŅĶĻŉĔļŅĪňŗĪņŏĜıŅŃĺŇĪĵŅĬŇıĬīƢȮ14ȮľĬƞĺĵĔŇĨȮŐĸŃĴňĔŅĶ

ĔņľĬħŒľƟŏĶňĵĬĶŅĵĺŇĝŅěņĬĺĬȮ3ȮĶŅĵĺŇĝŅȮőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĶŅĵĺŇĝŅĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴ
ŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĻŉĔļŅȮĬŀĔěŅĔĬňŘĨƟŀĚŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĕŀĚľĸńĔĽŌĨĶȮ 

 Ȯ3,1,1,2ȮŐįĬȮĔȮŐĭĭȮĔȮ0 
ŏĮƦĬŐįĬĔŅĶĻŉĔļŅĪňŗŏĬƟĬĔŅĶĺŇěńĵıĶƟŀĴĪńŘĚŏĬŊŘŀľŅĺŇĝŅȮĺŇīňĔŅĶȮŐĸŃĪńĔļŃŒĬ

ĔŅĶĺŇěńĵŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮőħĵĴňľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ14ȮľĬƞĺĵĔŇĨȮ 
3.1.1.3 ŐįĬȮĕ 

  ȮȮ     ȮŏĮƦĬŐįĬĔŅĶĻŉĔļŅĪňŗŏĬƟĬĽĶƟŅĚĭŋėĸŅĔĶĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıȮĪňŗĴň
ĔŅĶĻŉĔļŅĚŅĬĶŅĵĺŇĝŅȮőħĵœĴƞĨƟŀĚĪņĺŇĪĵŅĬŇıĬīƢŐĨƞĨƟŀĚĴňĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ4ȮľĬƞĺĵĔŇĨȮ 
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1,/,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮŐĭƞĚĔŅĶĻŉĔļŅŀŀĔŏĮƦĬȮ3ȮŐįĬėŊŀ 
3,1,2,1ȮŐįĬȮĔȮŐĭĭȮĔȮ/ 

Ĕ,ȮĺŇĝŅĪňŗĔņľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ &5'Ȯ ľĬƞĺĵĔŇĨ 
ĕ,ȮĺŇĪĵŅĬŇıĬīƢ 14Ȯ ľĬƞĺĵĔŇĨ 
ȮȮȮȮĶĺĴ 14Ȯ ľĬƞĺĵĔŇĨ 

 
3,1,2,2ȮŐįĬȮĔȮŐĭĭȮĔȮ0 

Ĕ,ȮĺŇĝŅĪňŗĔņľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ &5' ľĬƞĺĵĔŇĨ 
ĕ,ȮĺŇĝŅŏŀĔĭńĚėńĭ  6 ľĬƞĺĵĔŇĨ 
ė,ȮĺŇĝŅŏŀĔŏĸŊŀĔ 12 ľĬƞĺĵĔŇĨ 
Ě,ȮĺŇĪĵŅĬŇıĬīƢ /8 ľĬƞĺĵĔŇĨ 
ȮȮȮĶĺĴ 14 ľĬƞĺĵĔŇĨ 

 
3,1,2,3ȮŐįĬȮĕ 

Ĕ,ȮĺŇĝŅĪňŗĔņľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ &5' ľĬƞĺĵĔŇĨ 
ĕ,ȮĺŇĝŅŏŀĔĭńĚėńĭ  6 ľĬƞĺĵĔŇĨ 
ė,ȮĺŇĝŅŏŀĔŏĸŊŀĔ 24 ľĬƞĺĵĔŇĨ 
Ě,ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃ  6 ľĬƞĺĵĔŇĨ 
ȮȮȮĶĺĴ 14 ľĬƞĺĵĔŇĨ 

 
ĪńŘĚĬňŘȮœĴƞĶĺĴľĬƞĺĵĔŇĨěŅĔĶŅĵĺŇĝŅŏĽĶŇĴıŊŘĬģŅĬĽņľĶńĭĬńĔĻŉĔļŅĪňŗěņŏĮƦĬĨƟŀĚŏĶňĵĬ

ŏıŊŗŀĮĶńĭıŊŘĬģŅĬŏıŇŗĴŏĨŇĴȮĽƞĺĬĺŇĝŅŏŀĔŏĸŊŀĔĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅœħƟĪńŘĚŒĬŐĸŃ
ĬŀĔĽŅĕŅĺŇĝŅȮĞŉŗĚŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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1,/,3ȮĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ   
3,/,3,1ȮŐįĬȮĔȮŐĭĭȮĔȮ/  

ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
/'ȮĶŅĵĺŇĝŅĪňŗĔņľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ (7) ľĬƞĺĵĔŇĨ 
20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 

Research Methodology in Biotechnology 
(3)  (2-3-5) 

20302001 ĽńĴĴĬŅȮ/ 
Seminar 1 

(1)  (0-2-1) 

20302002 ĽńĴĴĬŅȮ2 
Seminar 2 

(1)  (0-2-1) 

20302003 ĽńĴĴĬŅȮ3 
Seminar 3 

(1)  (0-2-1) 

20302004 ĽńĴĴĬŅȮ4 
Seminar 4 

(1)  (0-2-1) 

 

ľĴŅĵŏľĨŋȮ8Ȯ&Ȯ'ȮŏĮƦĬĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸŏĮƦĬĶŃĭĭȮS ľĶŊŀȮUȮ 
 

0'ȮĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨȮ 
20302301 ĺŇĪĵŅĬŇıĬīƢȮ/ 

Thesis 1 
6  (0-18-0) 

20302302 ĺŇĪĵŅĬŇıĬīƢȮ2 
Thesis 2 

6  (0-18-0) 

20302303 ĺŇĪĵŅĬŇıĬīƢȮ3 
Thesis 3 

12  (0-36-0) 

20302304 ĺŇĪĵŅĬŇıĬīƢȮ4 
Thesis 4 

12  (0-36-0) 

 

ľĴŅĵŏľĨŋȮ8ȮĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴĕŀĚľĸńĔĽŌĨĶ 
1. ĶŅĵĺŇĝŅĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2. ĶŅĵĺŇĝŅĪňŗœĴƞœħƟŏĮƦĬĺŇĝŅŏŀĔĭńĚėńĭľĶŊŀŏŀĔŏĸŊŀĔĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟŏĮƦĬĔŅĶĮĶńĭėĺŅĴĶŌƟıŊŘĬģŅĬ 

3. ĶŅĵĺŇĝŅŏĽĶŇĴıŊŘĬģŅĬĽņľĶńĭĬńĔĻŉĔļŅĪňŗěņŏĮƦĬĨƟŀĚŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮŏıŊŗŀĮĶńĭ
ıŊŘĬģŅĬŏıŇŗĴŏĨŇĴĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮĪńŘĚĬňŘȮĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ŏĪėőĬőĸĵňĝňĺĳŅıȮőĮĶŐĔĶĴĔƟŅĺľĬƟŅȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĽŅĴŅĶĩŏĪňĵĭőŀĬĶŅĵĺŇĝŅ
ĨŅĴħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ĬńĔĻŉĔļŅĮĶŇĠĠŅőĪȮľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔȮ/ȮŒľƟŀĵŌƞŒĬŏĚŊŗŀĬœĕŐĸŃħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢ

įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪĮĶŃěņĽŅĕŅĺŇĝŅȮĪńŘĚĬňŘȮĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟœĴƞ
ŏĔŇĬĽňŗĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĬńĭŐĨƞĳŅėĔŅĶĻŉĔļŅŐĶĔĪňŗĸĚĪŃŏĭňĵĬŏĶňĵĬȮőħĵĬńĭĶĺĴĳŅėĔŅĶĻŉĔļŅĪňŗ
œħƟĶńĭŀĬŋĴńĨŇŒľƟĸŅıńĔĔŅĶĻŉĔļŅȮľĶŊŀĩŌĔĽńŗĚıńĔĔŅĶĻŉĔļŅȮĴŇĜŃĬńŘĬěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅȮĪńŘĚĬňŘȮ
ěŃĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟĔƞŀĬĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ 
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3,1,3,2ȮŐįĬȮĔȮŐĭĭȮĔȮ2 
 

ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĔŅĶĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
/'ȮĶŅĵĺŇĝŅĪňŗĔņľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ (7) ľĬƞĺĵĔŇĨ 
20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 

Research Methodology in Biotechnology 
(3)  (2-3-5) 

20302001 ĽńĴĴĬŅȮ/ 
Seminar 1 

(1)  (0-2-1) 

20302002 ĽńĴĴĬŅȮ2 
Seminar 2 

(1)  (0-2-1) 

20302003 ĽńĴĴĬŅȮ3 
Seminar 3 

(1)  (0-2-1) 

20302004 ĽńĴĴĬŅȮ4 
Seminar 4 

(1)  (0-2-1) 

ľĴŅĵŏľĨŋȮ8Ȯ&Ȯ'ȮŏĮƦĬĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸŏĮƦĬĶŃĭĭȮS ľĶŊŀȮUȮ 
 

2'ȮĶŅĵĺŇĝŅŏŀĔĭńĚėńĭ 6 ľĬƞĺĵĔŇĨ 
20302100 ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 

Advances in Biotechnology 
3  (3-0-6) 

20302101 ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 
Advanced Techniques in Biotechnology  

3  (1-6-5) 

 
 

3'ȮĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔ 12 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĺŇĝŅŏŀĔŏĸŊŀĔħńĚĨƞŀœĮĬňŘ   
20302200 ľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 3 (3-0-6) 
 Selected Topics in Biotechnology   
20302201 ĔŅĶıńĥĬŅĕŀĚıŊĝ 

Plant Development 
3  (2-3-5) 

20302202 ŁŀĶƢőĴĬŐĸŃĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ 
Plant Hormones and Growth Regulators 

3 (2-3-5) 

20302203 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢĽņľĶńĭĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 
Applied Physiology for Plant Tissue Culture 

3 (2-3-5) 

20302204 ŏĪėőĬőĸĵňœĭőŀĶňŐŀėŏĨŀĶƢĽņľĶńĭĚŅĬŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 
Bioreactor Technology for Plant Tissue Culture 

3 (2-3-5) 

20302205 ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚıŊĝĽĴŋĬœıĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
Medicinal Plant Biotechnology and Application 

3 (2-3-5) 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĔŅĶĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
20302206 ŏĪėőĬőĸĵňĔŅĶįĸŇĨįĸŇĨĳńĦĤƢĽĴŋĬœıĶŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴ 

Herbal Production Technology for Industry 
3 (2-3-5) 

20302207 ŏėĶŊŗŀĚĴŊŀĝƞĺĵĽĶƟŅĚĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢĝňĺĳŅı 
Toolbox for Bio-product Innovation 

3 (3-0-6) 

20302208 ŏĪėőĬőĸĵňĔŅĶŐĵĔįĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇś 
Product Purification Technology 

3 (2-3-5) 

20302209 ŏĪėőĬőĸĵňŏŀĬœĞĴƢĪŅĚŀŋĨĽŅľĔĶĶĴ 
Industrial Enzyme Technology 

3 (2-3-5) 

20302210 ŏĪėőĬőĸĵňĬŘņĨŅĸĪňŗĴňķĪīŇśĪŅĚĝňĺĳŅı 
Bioactive Sugar Technology 

3 (2-3-5) 

20302211 ŏĪėőĬőĸĵňĔŅĶľĴńĔĕńŘĬĽŌĚ 
Advanced Fermentation Technology 

3 (2-3-5) 

20302212 ŏĪėőĬőĸĵňőıĶœĭőŀĨŇĔŐĸŃıĶňœĭőŀĨŇĔ 
Probiotic and Prebiotic Technology 

3 (2-3-5) 

20302213 œĺĶńĽŏıŊŗŀĚŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 
Virus for Advanced Biotechnological Aspects 

3 (2-3-5) 

20302214 ŏĪėĬŇėĪŅĚĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅĕńŘĬĽŌĚ 
Advanced Techniques in Immunology 

3 (2-3-5) 

20302215 ĽĶňĶĺŇĪĵŅŐĭėĪňŏĶňĵĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚĔŅĶŏĔļĨĶ
ŐĸŃŀŋĨĽŅľĔĶĶĴ 
Bacterial Physiology for Agricultural and Industrial 
Applications 

3 (2-3-5) 

20302216 ěŋĸŇĬĪĶňĵƢĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝŐĸŃĮŋƜĵěŋĸŇĬĪĶňĵƢ 
Plant Growth Promoting Microorganisms and 
Microbial Fertilizer 

3 (2-3-5) 

20302217 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃĔŅĶįĸŇĨŏĴŐĪĭŀœĸĪƢěŅĔŐĭėĪňŏĶňĵŐĸŃ
ĶŅŏıŊŗŀĔŅĶŏĔļĨĶ 
Applications and Production of Bacterial and 
Fungal Metabolites in Agricultures 

3 (2-3-5) 

20302218 ĺŇĻĺĔĶĶĴĺŇĩňŏĴŐĪĭŀĸŇĞŉĴ 
Metabolic Engineering 

3 (2-3-5) 

20302219 ŐĴĽĽŏĮĔőĨĶŏĴĨĶňŏıŊŗŀĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅı 
Mass Spectrometry-Based Omics Approaches for 
Biotechnology 
 

3 (2-3-5) 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĔŅĶĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
20302220 ŏĴĨŅěňőĬĴŇĔĽƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢĸņħńĭĔĶħĬŇĺėĸňŀŇĔĽĴńĵŒľĴƞ 

Metagenomics and Next-Generation Sequencing 
(NGS) 

3 (2-3-5) 

20302221 ĝňĺĽŅĶĽĬŏĪĻŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸĽņľĶńĭŏĪėőĬőĸĵňĝňĺĳŅı 
Bioinformatics and Data Processing for 
Biotechnology 

3 (1-6-5) 

20302222 ĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢŐĸŃŀĦŌĝňĺĺŇĪĵŅĕńŘĬĽŌĚ 
Advanced Cell and Molecular Biology 

3 (3-0-6) 

20302223 ĔĶŃĭĺĬĔŅĶŏľĬŊŀıńĬīŋĔĶĶĴŐĸŃĔŅĶħńħŐĮĸĚőĴŏĸĔŋĸőĮĶĨňĬ 
Epigenetics and Post-Translational Modifications 

3 (3-0-6) 

20302224 ŏĪėőĬőĸĵňĔŅĶĽŊĭıńĬīŋƢĽńĨĺƢĝńŘĬĽŌĚ 
Advanced Technology in Animal Reproduction 

3 (2-3-5) 

20302225 ŏŀŖĬőħœėĶĬƢĺŇĪĵŅĕŀĚĽńĨĺƢ 
Animal Endocrinology 

3 (3-0-6) 

20302226 ŁŀĶƢőĴĬĽńĨĺƢĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 
Animal Hormone and Biotechnology Application 

3 (3-0-6) 

20302227 ıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴĶŃħńĭŏĞĸĸƢ 
Cellular Ecotoxicology 

3 (2-3-5) 

20302228 ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽŇŗĚŐĺħĸƟŀĴ 
Environmental Biotechnology 

3 (2-3-5) 

20302229 ŏĪėőĬőĸĵňĔŅĶĭņĭńħĴĸıŇļ 
Pollution Treatment Technologies 

3 (3-0-6) 

20302230 ĔŅĶěńħĔŅĶėŋĦĳŅıĽŇŗĚŐĺħĸƟŀĴ 
Environmental Quality Management 

3 (2-3-5) 

20302231 ĔŅĶėĺĭėŋĴŐĸŃěńħĔŅĶĴĸıŇļŀŋĨĽŅľĔĶĶĴ 
Industrial Pollution Control and Management 

3 (2-3-5) 

20302232 ıĸńĚĚŅĬĝňĺĳŅıěŅĔĕŀĚŏĽňĵŀŇĬĪĶňĵƢ   
Bioenergy from Organic Waste 

3 (2-3-5) 

 

 ȮȮȮȮȮȮľĶŊŀĶŅĵĺŇĝŅŀŊŗĬŕȮĶŃħńĭĮĶŇĠĠŅőĪĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮœĴƞŏĔŇĬȮ6 ľĬƞĺĵĔŇĨȮĪńŘĚĬňŘ
ŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĔŅĶĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
4'ȮĺŇĪĵŅĬŇıĬīƢ 18 ľĬƞĺĵĔŇĨȮ 
20302305 ĺŇĪĵŅĬŇıĬīƢȮ5 

Thesis 5 
6  (0-18-0) 

20302306 ĺŇĪĵŅĬŇıĬīƢȮ6 
Thesis 6 

12  (0-36-0) 

 

ľĴŅĵŏľĨŋȮ8ȮĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴĕŀĚľĸńĔĽŌĨĶ 
1. ĶŅĵĺŇĝŅĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2. ĶŅĵĺŇĝŅĪňŗœĴƞœħƟŏĮƦĬĺŇĝŅŏŀĔĭńĚėńĭľĶŊŀŏŀĔŏĸŊŀĔĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟŏĮƦĬĔŅĶĮĶńĭėĺŅĴĶŌƟıŊŘĬģŅĬ 

3. ĶŅĵĺŇĝŅŏĽĶŇĴıŊŘĬģŅĬĽņľĶńĭĬńĔĻŉĔļŅĪňŗěņŏĮƦĬĨƟŀĚŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨŏıŊŗŀĮĶńĭ
ıŊŘĬģŅĬŏıŇŗĴŏĨŇĴĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮĪńŘĚĬňŘȮĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ŏĪėőĬőĸĵňĝňĺĳŅıȮőĮĶŐĔĶĴĔƟŅĺľĬƟŅȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĽŅĴŅĶĩŏĪňĵĭőŀĬĶŅĵĺŇĝŅ
ĨŅĴħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

 
 

5) ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ĬńĔĻŉĔļŅĮĶŇĠĠŅőĪȮľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔȮ0ȮŒľƟŀĵŌƞŒĬŏĚŊŗŀĬœĕŐĸŃħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢ

įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪĮĶŃěņĽŅĕŅĺŇĝŅȮĪńŘĚĬňŘȮĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟœĴƞ
ŏĔŇĬĽňŗĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĬńĭŐĨƞĳŅėĔŅĶĻŉĔļŅŐĶĔĪňŗĸĚĪŃŏĭňĵĬŏĶňĵĬȮőħĵĬńĭĶĺĴĳŅėĔŅĶĻŉĔļŅĪňŗ
œħƟĶńĭŀĬŋĴńĨŇŒľƟĸŅıńĔĔŅĶĻŉĔļŅȮľĶŊŀĩŌĔĽńŗĚıńĔĔŅĶĻŉĔļŅȮĴŇĜŃĬńŘĬěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅȮĪńŘĚĬňŘȮ
ěŃĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟĔƞŀĬĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ 
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3,1,3,3ȮŐįĬȮĕ 
ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĔŅĶĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

/'ȮĶŅĵĺŇĝŅĪňŗĔņľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ (7) ľĬƞĺĵĔŇĨ 
20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 

Research Methodology in Biotechnology 
(3)  (2-3-5) 

20302001 ĽńĴĴĬŅȮ/ 
Seminar 1 

(1)  (0-2-1) 

20302002 ĽńĴĴĬŅȮ2 
Seminar 2 

(1)  (0-2-1) 

20302003 ĽńĴĴĬŅȮ3 
Seminar 3 

(1)  (0-2-1) 

20302004 ĽńĴĴĬŅȮ4 
Seminar 4 

(1)  (0-2-1) 

ľĴŅĵŏľĨŋȮ8Ȯ&Ȯ'ȮŏĮƦĬĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸŏĮƦĬĶŃĭĭȮS ľĶŊŀȮUȮ 
 
 

2'ȮĶŅĵĺŇĝŅŏŀĔĭńĚėńĭ 6 ľĬƞĺĵĔŇĨ 
20302100 ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 

Advances in Biotechnology 
3  (3-0-6) 

20302101 ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 
Advanced Techniques in Biotechnology  

3  (1-6-5) 

 
 

3'ȮĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔ 24 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĺŇĝŅŏŀĔŏĸŊŀĔħńĚĨƞŀœĮĬňŘ   
20302200 ľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 3 (3-0-6) 
 Selected Topics in Biotechnology   
20302201 ĔŅĶıńĥĬŅĕŀĚıŊĝ 

Plant Development 
3  (2-3-5) 

20302202 ŁŀĶƢőĴĬŐĸŃĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ 
Plant Hormones and Growth Regulators 

3 (2-3-5) 

20302203 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢĽņľĶńĭĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 
Applied Physiology for Plant Tissue Culture 

3 (2-3-5) 

20302204 ŏĪėőĬőĸĵňœĭőŀĶňŐŀėŏĨŀĶƢĽņľĶńĭĚŅĬŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 
Bioreactor Technology for Plant Tissue Culture 

3 (2-3-5) 

20302205 ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚıŊĝĽĴŋĬœıĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
Medicinal Plant Biotechnology and Application 
 

3 (2-3-5) 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                      ȮľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĔŅĶĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
20302206 ŏĪėőĬőĸĵňĔŅĶįĸŇĨįĸŇĨĳńĦĤƢĽĴŋĬœıĶŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴ 

Herbal Production Technology for Industry 
3 (2-3-5) 

20302207 ŏėĶŊŗŀĚĴŊŀĝƞĺĵĽĶƟŅĚĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢĝňĺĳŅı 
Toolbox for Bio-product Innovation 

3 (3-0-6) 

20302208 ŏĪėőĬőĸĵňĔŅĶŐĵĔįĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇś 
Product Purification Technology 

3 (2-3-5) 

20302209 ŏĪėőĬőĸĵňŏŀĬœĞĴƢĪŅĚŀŋĨĽŅľĔĶĶĴ 
Industrial Enzyme Technology 

3 (2-3-5) 

20302210 ŏĪėőĬőĸĵňĬŘņĨŅĸĪňŗĴňķĪīŇśĪŅĚĝňĺĳŅı 
Bioactive Sugar Technology 

3 (2-3-5) 

20302211 ŏĪėőĬőĸĵňĔŅĶľĴńĔĕńŘĬĽŌĚ 
Advanced Fermentation Technology 

3 (2-3-5) 

20302212 ŏĪėőĬőĸĵňőıĶœĭőŀĨŇĔŐĸŃıĶňœĭőŀĨŇĔ 
Probiotic and Prebiotic Technology 

3 (2-3-5) 

20302213 œĺĶńĽŏıŊŗŀĚŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 
Virus for Advanced Biotechnological Aspects 

3 (2-3-5) 

20302214 ŏĪėĬŇėĪŅĚĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅĕńŘĬĽŌĚ 
Advanced Techniques in Immunology 

3 (2-3-5) 

20302215 ĽĶňĶĺŇĪĵŅŐĭėĪňŏĶňĵĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚĔŅĶŏĔļĨĶŐĸŃ
ŀŋĨĽŅľĔĶĶĴ 
Bacterial Physiology for Agricultural and Industrial 
Applications 

3 (2-3-5) 

20302216 ěŋĸŇĬĪĶňĵƢĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝŐĸŃĮŋƜĵěŋĸŇĬĪĶňĵƢ 
Plant Growth Promoting Microorganisms and 
Microbial Fertilizer 

3 (2-3-5) 

20302217 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃĔŅĶįĸŇĨŏĴŐĪĭŀœĸĪƢěŅĔŐĭėĪňŏĶňĵŐĸŃĶŅ
ŏıŊŗŀĔŅĶŏĔļĨĶ 
Applications and Production of Bacterial and Fungal 
Metabolites in Agricultures 

3 (2-3-5) 

20302218 ĺŇĻĺĔĶĶĴĺŇĩňŏĴŐĪĭŀĸŇĞŉĴ 
Metabolic Engineering 

3 (2-3-5) 

20302219 ŐĴĽĽŏĮĔőĨĶŏĴĨĶňŏıŊŗŀĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅı 
Mass Spectrometry-Based Omics Approaches for 
Biotechnology 
 

3 (2-3-5) 
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20302220 ŏĴĨŅěňőĬĴŇĔĽƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢĸņħńĭĔĶħĬŇĺėĸňŀŇĔĽĴńĵŒľĴƞ 

Metagenomics and Next-Generation Sequencing (NGS) 
3 (2-3-5) 

20302221 ĝňĺĽŅĶĽĬŏĪĻŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸĽņľĶńĭŏĪėőĬőĸĵňĝňĺĳŅı 
Bioinformatics and Data Processing for Biotechnology 

3 (1-6-5) 

20302222 ĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢŐĸŃŀĦŌĝňĺĺŇĪĵŅĕńŘĬĽŌĚ 
Advanced Cell and Molecular Biology 

3 (3-0-6) 

20302223 ĔĶŃĭĺĬĔŅĶŏľĬŊŀıńĬīŋĔĶĶĴŐĸŃĔŅĶħńħŐĮĸĚőĴŏĸĔŋĸőĮĶĨňĬ 
Epigenetics and Post-Translational Modifications 

3 (3-0-6) 

20302224 ŏĪėőĬőĸĵňĔŅĶĽŊĭıńĬīŋƢĽńĨĺƢĝńŘĬĽŌĚ 
Advanced Technology in Animal Reproduction 

3 (2-3-5) 

20302225 ŏŀŖĬőħœėĶĬƢĺŇĪĵŅĕŀĚĽńĨĺƢ 
Animal Endocrinology 

3 (3-0-6) 

20302226 ŁŀĶƢőĴĬĽńĨĺƢĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 
Animal Hormone and Biotechnology Application 

3 (3-0-6) 

20302227 ıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴĶŃħńĭŏĞĸĸƢ 
Cellular Ecotoxicology 

3 (2-3-5) 

20302228 ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽŇŗĚŐĺħĸƟŀĴ 
Environmental Biotechnology 

3 (2-3-5) 

20302229 ŏĪėőĬőĸĵňĔŅĶĭņĭńħĴĸıŇļ 
Pollution Treatment Technologies 

3 (3-0-6) 

20302230 ĔŅĶěńħĔŅĶėŋĦĳŅıĽŇŗĚŐĺħĸƟŀĴ 
Environmental Quality Management 

3 (2-3-5) 

20302231 ĔŅĶėĺĭėŋĴŐĸŃěńħĔŅĶĴĸıŇļŀŋĨĽŅľĔĶĶĴ 
Industrial Pollution Control and Management 

3 (2-3-5) 

20302232 ıĸńĚĚŅĬĝňĺĳŅıěŅĔĕŀĚŏĽňĵŀŇĬĪĶňĵƢ   
Bioenergy from Organic Waste 

3 (2-3-5) 

  

   ľĶŊŀĶŅĵĺŇĝŅŀŊŗĬȮŕȮĶŃħńĭĮĶŇĠĠŅőĪĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮœĴƞŏĔŇĬȮ6 ľĬƞĺĵĔŇĨȮ
ĪńŘĚĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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                                              ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĔŅĶĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
4'ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 ľĬƞĺĵĔŇĨȮ 
20302307 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

Independent Studies 
6  (0-18-0) 

 
ľĴŅĵŏľĨŋȮ8ȮĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴĕŀĚľĸńĔĽŌĨĶ 

1. ĶŅĵĺŇĝŅĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2. ĶŅĵĺŇĝŅĪňŗœĴƞœħƟŏĮƦĬĺŇĝŅŏŀĔĭńĚėńĭľĶŊŀŏŀĔŏĸŊŀĔĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟŏĮƦĬĔŅĶĮĶńĭėĺŅĴĶŌƟıŊŘĬģŅĬ 

3. ĶŅĵĺŇĝŅŏĽĶŇĴıŊŘĬģŅĬĽņľĶńĭĬńĔĻŉĔļŅĪňŗěņŏĮƦĬĨƟŀĚŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨŏıŊŗŀĮĶńĭ
ıŊŘĬģŅĬŏıŇŗĴŏĨŇĴĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮĪńŘĚĬňŘȮĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ŏĪėőĬőĸĵňĝňĺĳŅıȮőĮĶŐĔĶĴĔƟŅĺľĬƟŅȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĽŅĴŅĶĩŏĪňĵĭőŀĬĶŅĵĺŇĝŅ
ĨŅĴħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 

5) ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ĬńĔĻŉĔļŅĮĶŇĠĠŅőĪȮľĸńĔĽŌĨĶŐįĬȮĕȮŒľƟŀĵŌƞŒĬŏĚŊŗŀĬœĕŐĸŃħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ

ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪĮĶŃěņĽŅĕŅĺŇĝŅȮĪńŘĚĬňŘȮĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟœĴƞŏĔŇĬĽňŗĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇȮĬńĭŐĨƞĳŅėĔŅĶĻŉĔļŅŐĶĔĪňŗĸĚĪŃŏĭňĵĬŏĶňĵĬȮőħĵĬńĭĶĺĴĳŅėĔŅĶĻŉĔļŅĪňŗœħƟĶńĭŀĬŋĴńĨŇ
ŒľƟĸŅıńĔĔŅĶĻŉĔļŅȮľĶŊŀĩŌĔĽńŗĚıńĔĔŅĶĻŉĔļŅȮĴŇĜŃĬńŘĬěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅȮĪńŘĚĬňŘȮěŃĨƟŀĚĽŀĭ
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟĔƞŀĬĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ 
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ŏĔĦĤƢĔŅĶĔņľĬħĶľńĽĺŇĝŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 

 

ĔŅĶĔņľĬħĶľńĽĺŇĝŅȮĮĶŃĔŀĭœĮħƟĺĵĨńĺŏĸĕȮ8ȮľĸńĔȮħńĚĬňŘ 
 

ľĸńĔĪňŗȮ1     ľĴŅĵĩŉĚȮľĸńĔĽŌĨĶĮĶŇĠĠŅĴľŅĭńĦĤŇĨȮ= 2 
ľĸńĔĪňŗȮ2 ŐĸŃȮ3   ľĴŅĵĩŉĚȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ= 03 
ľĸńĔĪňŗȮ4 ŐĸŃȮ5   ľĴŅĵĩŉĚȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮ= 02 
ľĸńĔĪňŗȮ6    ľĴŅĵĩŉĚȮĶŅĵĺŇĝŅœĴƞĬńĭľĬƞĺĵĔŇĨ 
       0  ėŊŀȮĶŅĵĺŇĝŅœĴƞĬńĭľĬƞĺĵĔŇĨ 
       1  ėŊŀȮĶŅĵĺŇĝŅĭńĚėńĭ 
       2  ėŊŀȮĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔ 
       3  ėŊŀȮĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
ľĸńĔĪňŗȮ7 ŐĸŃȮ8  ľĴŅĵĩŉĚ ĸņħńĭĶŅĵĺŇĝŅȮ 
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1,/,4ȮŐįĬĔŅĶĻŉĔļŅȮ 
3,1,4,1ȮŐįĬȮĔȮŐĭĭȮĔȮ/ 
 

ĮƖĪňŗȮ/Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ

ĔŇĨ 
ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ

ĨĬŏŀĚ 
20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı &1' &0' &1' &3' 
20302001 ĽńĴĴĬŅȮ/ &/' &.' &0' &/' 
20302301 ĺŇĪĵŅĬŇıĬīƢȮ/ 4 . /6 . 

ĶĺĴ 4 . /6 . 
 

ĮƖĪňŗȮ/Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ

ĔŇĨ 
ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ

ĨĬŏŀĚ 
20302002 ĽńĴĴĬŅȮ0 &/' &.' &0' &/' 
20302302 ĺŇĪĵŅĬŇıĬīƢȮ0 4 . /6 . 

ĶĺĴ 4 . /6 . 
 

 

ĮƖĪňŗȮ0Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗ 1 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ
ĔŇĨ 

ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

20302003 ĽńĴĴĬŅȮ1 &/' &.' &0' &/' 
20302303 ĺŇĪĵŅĬŇıĬīƢȮ1 /0 . 14 . 

ĶĺĴ /0 . 14 . 
 

ĮƖĪňŗȮ0Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ

ĔŇĨ 
ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ

ĨĬŏŀĚ 
20302004 ĽńĴĴĬŅȮ2 &/' &.' &0' &/' 
20302304 ĺŇĪĵŅĬŇıĬīƢȮ2 /0 . 14 . 

ĶĺĴ /0 . 14 . 
 

ľĴŅĵŏľĨŋȮ8Ȯ&Ȯ'ȮŏĮƦĬĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨŐĸŃĴňŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸȮS-U 
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3,1,4,2ȮŐįĬȮĔȮŐĭĭȮĔȮ0 
 

ĮƖĪňŗȮ/Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ

ĔŇĨ 
ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ

ĨĬŏŀĚ 
20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ

ŏĪėőĬőĸĵňĝňĺĳŅı 
&1' &0' &1' &3' 

20302001 ĽńĴĴĬŅȮ/ &/' &.' &0' &/' 
20302100 ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 1 3 0 6 
20302101 ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 1 / 4 3 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ/ 1 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 

ĶĺĴ 7 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
 

ĮƖĪňŗȮ/Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ

ĔŇĨ 
ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ

ĨĬŏŀĚ 
20302002 ĽńĴĴĬŅȮ0 &/' &.' &0' &/' 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ2 1 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ3 1 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ4 3 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 

ĶĺĴ 7 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
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ĮƖĪňŗȮ0Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗ 1 
 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ

ĔŇĨ 
ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ

ĨĬŏŀĚ 
20302003 ĽńĴĴĬŅȮ1 &/' &.' &0' &/' 
20302305 ĺŇĪĵŅĬŇıĬīƢȮ5 6 . 18 . 

ĶĺĴ 6 0 18 0 
 
ĮƖĪňŗȮ0Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗ 2 
 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ

ĔŇĨ 
ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ

ĨĬŏŀĚ 
20302004 ĽńĴĴĬŅȮ2 &/' &.' &0' &/' 
20302306 ĺŇĪĵŅĬŇıĬīƢȮ6 12 . 36 . 

ĶĺĴ 12 0 36 0 
 

ľĴŅĵŏľĨŋȮ8Ȯ&Ȯ'ȮŏĮƦĬĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨŐĸŃĴňŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸȮS-U 
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3,1,4,3ȮŐįĬȮĕ 
 

ĮƖĪňŗȮ/Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 

 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ
ĔŇĨ 

ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı &1' &0' &1' &3' 
20302001 ĽńĴĴĬŅȮ/ &/' &.' &0' &/' 
20302100 ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 1 3 0 6 
20302101 ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 1 / 4 3 
20302xxx ŏŀĔŏĸŊŀĔȮ1 3 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 

ĶĺĴ 7 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
 

ĮƖĪňŗȮ/Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ

ĔŇĨ 
ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ

ĨĬŏŀĚ 
20302002 ĽńĴĴĬŅȮ0 &/' &.' &0' &/' 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ2 1 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ3 1 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ4 3 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ5 3 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 

ĶĺĴ 12 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
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ĮƖĪňŗȮ2Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ
ĔŇĨ 

ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

20302003 ĽńĴĴĬŅȮ3 &/' &.' &0' &/' 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ6 1 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ7 1 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
20302xxx ŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗȮ8 3 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 

ĶĺĴ 7 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, 
 
 

ĮƖĪňŗȮ2Ȯ-ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵ
ĔŇĨ 

ĭĶĶĵŅĵ ĮĢŇĭńĨŇ ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

20302004 ĽńĴĴĬŅȮ4 &/' &.' &0' &/' 
20302307 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 0 18 0 

ĶĺĴ 6 0 18 0 
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1,/,5ȮėņŀīŇĭŅĵĶŅĵĺŇĝŅ 
 

1'ȮĶŅĵĺŇĝŅĪňŗĔņľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮ 
 

20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı  3Ȯ&2+1+5' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ėĺŅĴĽņėńĠĕŀĚĔŅĶĪņĺŇěńĵŒĬĽŅĕŅŏĪėőĬőĸĵňĝňĺĳŅıȮĕńŘĬĨŀĬĔŅĶĪņĚŅĬĺŇěńĵĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮĪňŗĴŅŐĸŃĔŅĶŏĸŊŀĔőěĪĵƢľĶŊŀĮƤĠľŅŏıŊŗŀĪņĺŇěńĵȮĔŅĶėƟĬėĺƟŅŐĸŃĻŉĔļŅŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĔŅĶĺŇěńĵőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶŏĽĬŀőėĶĚĶƞŅĚĔŅĶĺŇěńĵȮĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŐĸŃĽĩŇĨŇĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵȮĔŅĶŏĔŖĭĕƟŀĴŌĸŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵőĮĶŐĔĶĴĪŅĚĽĩŇĨŇȮĔŅĶŏĽĬŀŐĸŃĔŅĶŐĮĸ
įĸĔŅĶĪħĸŀĚȮĔŅĶěńħĪņĶŅĵĚŅĬŏıŊŗŀĬņŏĽĬŀŒĬĔŅĶĮĶŃĝŋĴŐĸŃĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ' 
 

20302000 Research Methodology in Biotechnology 3Ȯ&2+3+5' 
 PrerequisiteȮ8ȮAs approved by program committee 

Importance of researches in biotechnology, steps in research method, 
causes and selection of research topics, search and review of literatures related to a 
research, writing of a research proposal, experimental design and statistics, data 
collection and data analysis by statistic computer program, result presentation and 
interpretation, and preparation of research presentation in the symposium and 
publication of research article in scientific journals 

&Lecture0Ȯ hours, PracticeȮ1Ȯhours, Self StudyȮ3Ȯhours-week' 
 

20302001 ĽńĴĴĬŅȮ1 /Ȯ&.+0+/' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĔŅĶĬņŏĽĬŀŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĪńŗĺœĮĶŃħńĭĮĶŇĠĠŅőĪ 
&ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ/ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

20302001 Seminar 1 /Ȯ&.+0+/' 
 Prerequisite8ȮNone 

Presentation and discussion of topics of interest in the general area of 
biotechnology for master degree students 

&LectureȮ.Ȯhour, PracticeȮ0Ȯhours, Self StudyȮ/Ȯhour-week' 
 

20302002 ĽńĴĴĬŅȮ2 /Ȯ&.+0+/' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĔŅĶĬņŏĽĬŀŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĪńŗĺœĮĶŃħńĭĮĶŇĠĠŅőĪ 
&ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ/ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ' 
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20302002 Seminar 0 /Ȯ&.+0+/' 
 PrerequisiteȮ8ȮNone  

Presentation and discussion of topics of interest in the general area of 
biotechnology for master degree students 

&LectureȮ.Ȯhour, PracticeȮ0Ȯhours, Self StudyȮ/Ȯhour-week' 
 

20302003 ĽńĴĴĬŅȮ3 /Ȯ&.+0+/' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĔŅĶĬņŏĽĬŀŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıŏĜıŅŃĪŅĚĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĺŇĪĵŅĬŇıĬīƢ 

&ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ/ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ' 
20302003 Seminar 3 /Ȯ&.+0+/' 
 PrerequisiteȮ8ȮNone  

Presentation and discussion of topics of interest in the specialized area of 
biotechnology related to master thesis 

&LectureȮ.Ȯhour, PracticeȮ0Ȯhours, Self StudyȮ/Ȯhour-week' 
 

20302004 ĽńĴĴĬŅȮ4 /Ȯ&.+0+/' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĔŅĶĬņŏĽĬŀŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıŏĜıŅŃĪŅĚĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĺŇĪĵŅĬŇıĬīƢ 

&ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ/ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ' 
20302004 Seminar 4 /Ȯ&.+0+/' 
 PrerequisiteȮ8ȮNone  

Presentation and discussion of topics of interest in the specialized area of 
biotechnology related to master thesis 

&LectureȮ.Ȯhour, PracticeȮ0Ȯhours, Self StudyȮ/Ȯhour-week' 
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2'ȮĶŅĵĺŇĝŅŏŀĔĭńĚėńĭ 
 

20302100 ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı  3Ȯ&1+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

ĭĪĭŅĪŐĸŃėĺŅĴĽņėńĠĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĔŅĶŏĔļĨĶȮŀŋĨĽŅľĔĶĶĴĔŅĶŏĔļĨĶȮ
ŏĪėőĬőĸĵňĔŅĶľĴńĔȮŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĔŅĶŐıĪĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĽŅĶȮȮȮȮȮȮȮ
ĝňĺőĴŏĸĔŋĸŒĬħƟŅĬĨƞŅĚȮŕȮŒĬĝňĺŇĨĮĶŃěņĺńĬȮĶĺĴĩŉĚĮƤĠľŅĪňŗĔĶŃĪĭĨƞŀĴĺĸĝĬŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĔŅĶĺŇěńĵŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔŏĪėőĬőĸĵňĝňĺĳŅı 

&ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ' 
 

20302100 Advances in Biotechnology 3Ȯ&1+.+4' 
 PrerequisiteȮ8ȮNone 

Role and significance of biotechnology, application of biotechnological for 
agricultural, agroindustry, fermentation technology as well as medical and 
environmental biotechnology, utilization of biomolecule in everyday life, public 
aspects and legalities concerning biotechnology research and application are discussed 

&LectureȮ1Ȯhours, PracticeȮ.Ȯhour, Self StudyȮ4Ȯhours-week' 
 

20302101 ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 3Ȯ&/+4+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

ĔŅĶĻŉĔļŅĶŃŏĭňĵĭŐĸŃĕƟŀĔņľĬħĨƞŅĚȮȮŕȮŏĔňŗĵĺĔńĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮȮ
ľĸńĔĔŅĶŐĸŃŏĪėĬŇėĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬȮŏĪėĬŇėĪŅĚ
ĝňĺĺŇĪĵŅőĴŏĸĔŋĸȮŏĪėĬŇėĪŅĚěŋĸĝňĺĺŇĪĵŅȮŏĪėĬŇėĪŅĚĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅȮŏĪėĬŇėŏĜıŅŃĔŅĶŏıŅŃŏĸňŘĵĚŐĸŃ
ĻŉĔļŅŏĞĸĸƢĴŃŏĶŖĚȮ 

&ĭĶĶĵŅĵȮ/ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ4ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ' 
20302101 Advanced Techniques in Biotechnology 3Ȯ&/+4+3' 
 PrerequisiteȮ8ȮNone 

Study of rules and regulations pertaining to laboratory safety concept and 
techniques or utilization of scientific tools,Ȯelectron microscopy, techniques in 
molecular biology,Ȯmicrobiology, immunology, cell culture and cancer cell studyȮ 

&Lecture / hour, PracticeȮ4Ȯhours, Self Study 5Ȯhours-week' 
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3'ȮĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔ 
Ȯ 
20302200 ľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 3 (3-0-6) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ĔŅĶĬņŏĽĬŀįĸĚŅĬŐĸŃĔŅĶĵĔĮĶŃŏħŖĬĪňŗĬƞŅĽĬŒěĕŉŘĬĴŅŏĮƦĬľńĺĕƟŀĽĬĪĬŅőħĵŏĬƟĬĪńŘĚŒĬ
ħƟŅĬľĸńĔĔŅĶıŊŘĬģŅĬŐĸŃŐĬĺėŇħŒľĴƞĪňŗěŃŏĮƦĬĮĶŃőĵĝĬƢŒĬĔŅĶĻŉĔļŅĺŇěńĵħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŒĬ
ŀĬŅėĨ 

 
(ĭĶĶĵŅĵȮ3 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ0 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 6 ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

 
20302200 Selected Topics in Biotechnology 3 (3-0-6) 
 Prerequisite :  As approved by program committee  
                  Presentation, journal discussion and readings on current topics selected 
from various journals in the field of biotechnology with emphasis on new concepts and 
principles, which could be beneficial to future study and research in biotechnology   
 (Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)  
   
20302201 ĔŅĶıńĥĬŅĕŀĚıŊĝ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶĔŅĶıńĥĬŅħƟŅĬĨƞŅĚȮŕ ĕŀĚıŊĝěŅĔĔŅĶŏĔŇħőėĶĚĽĶƟŅĚĕŀĚ
ŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀȮŐĸŃŀĺńĵĺŃıŊĝ ŐĸŃĽŅĴŅĶĩŀīŇĭŅĵœħƟěŅĔĔĶŃĭĺĬĔŅĶĶŃħńĭőĴŏĸĔŋĸŐĸŃĽĶňĶĺŇĪĵŅ 
ĨĸŀħěĬĮƤěěńĵĳŅĵŒĬŐĸŃĳŅĵĬŀĔıŊĝĪňŗĴňįĸĨƞŀĔŅĶıńĥĬŅħƟŅĬĬńŘĬȮŕ ĨĸŀħěĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔńĭ
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302201 Plant Development 3 (3-2-5) 

 Prerequisite :  As approved by program committee  
                  Emphasis on developmental processes of plant growth from a structural 
and organismal approach, and molecular and physiological processes involved in plant 
growth and development and the effects of internal and environmental factors on the 
particular developmental process/stage, applications on the agricultural industry 

 

(Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week) 
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20302202 ŁŀĶƢőĴĬŐĸŃĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ĻŉĔļŅŀĚėƢĮĶŃĔŀĭĪŅĚĝňĺŏėĴňŐĸŃĔŇěĔĶĶĴĪŅĚĽĶňĶĺŇĪĵŅĕŀĚŁŀĶƢőĴĬıŊĝŒĬīĶĶĴĝŅĨŇ
ŐĸŃĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĪňŗœħƟěŅĔĔŅĶĽńĚŏėĶŅŃľƢ ĶĺĴœĮĩŉĚėĺŅĴĔƟŅĺľĬƟŅĪŅĚĔŅĶĺŇěńĵĪňŗ
ĬƞŅĽĬŒěȮŐĸŃĔŅĶĬņœĮĮĶŃĵŋĔĨƢŒĝƟĪŅĚĔŅĶŏĔļĨĶ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'   
20302202 Plant Hormones and Growth Regulators 3 (2-3-5) 

 Prerequisite: As approved by program committee  
                  Study of biochemistry and physiological activities of major classes of both 
natural-occurring plant hormones and synthetic plant growth regulators. Concepts of 
current research (topics of interest) and applications in agriculture 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)  
    
20302203 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢĽņľĶńĭĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ  3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                 ĻŉĔļŅĔĶŃĭĺĬĔŅĶĪŅĚĽĶňĶĺŇĪĵŅĕŀĚŏĬŊŘŀŏĵŊŗŀıŊĝĪňŗŏěĶŇĠŏĨŇĭőĨĳŅĵŒĨƟĽĳŅıĮĸŀħŏĝŊŘŀ
ŏĮĶňĵĭŏĪňĵĭĔńĭıŊĝĪňŗŏěĶŇĠŏĨŇĭőĨŒĬĽĳŅıīĶĶĴĝŅĨŇ œħƟŐĔƞȮĔŅĶĽńĚŏėĶŅŃľƢŐĽĚȮĔŅĶľŅĵŒěȮĔŅĶĽĶƟŅĚ
ŀĺńĵĺŃĽŃĽĴŀŅľŅĶ ĔŅĶĨŀĭĽĬŀĚĨƞŀėĺŅĴŏėĶňĵħȮĔŅĶĜŗņĬŘņȮĔŅĶĽŃĽĴĔƠŅĞŒĬĕĺħȮĔŅĶĽŃĽĴĽŅĶ
ėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302203 Applied Physiology for Plant Tissue Culture 3 (2-3-5) 

 Prerequisite: As approved by program committee  
                  Study of the physiological processes of plant tissue culture in a sterile 
condition in comparison with the field conditions such as photosynthesis, respiration, 
formation of food storage organs, responses to stress, hyperhydricity, gas exchange, and 
accumulation of growth regulators 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)  
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20302204 ŏĪėőĬőĸĵňœĭőŀĶňŐŀėŏĨŀĶƢĽņľĶńĭĚŅĬŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ĻŉĔļŅľĸńĔĔŅĶĪņĚŅĬȮĶŌĮŐĭĭĨƞŅĚȮŕ ĕŀĚĶŃĭĭœĭőŀĶňŐŀėŏĨŀĶƢĪňŗŒĝƟŒĬĔŅĶŏıŅŃŏĸňŘĵĚ
ŏĬŊŘŀŏĵŊŗŀıŊĝ ĔŅĶěńħĔŅĶľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶĨŇħĨńŘĚĶŃĭĭœĭőŀĶňŐŀėŏĨŀĶƢ ĔŅĶĮƚŀĚĔńĬŐĸŃ
ĔŅĶėĺĭėŋĴĔŅĶĮĬŏĮƘƨŀĬĕŀĚěŋĸŇĬĪĶňĵƢŒĬĶŃĭĭœĭőŀĶňŐŀėŏĨŀĶƢ įĸĔĶŃĪĭĕŀĚĶŃĭĭœĭőŀĶňŐŀėŏĨŀĶƢĨƞŀ
ĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĪňŗŏıŅŃŏĸňŘĵĚ ŐĸŃĔŅĶĬņœĮŒĝƟĔńĭĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝĶŃħńĭŀŋĨĽŅľĔĶĶĴ 

(ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

20302204 Bioreactor Technology for Plant Tissue Culture 3 (2-3-5) 

 Prerequisite :  As approved by program committee  
                 Principles of various forms of bioreactors used in plant tissue culture, lab 
management system suitable for bioreactor set up, prevention and control of microbial 
contamination in a bioreactor system, the impacts of bioreactor on plant growth in vitro, 
and plant tissue culture applications on an industrial scale 
  (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)   
   

20302205 ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚıŊĝĽĴŋĬœıĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĕŀĚıŊĝŐĸŃıńĬīŋĔĶĶĴĕŀĚıŊĝĽĴŋĬœıĶ ŏĴŐĪĭŀőĸĴŇĔĽƢȮ
įĸŇĨĳńĦĤƢĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅıěŅĔŏŀĬőħœĲĪƢ ĺŇīňĔŅĶĪŅĚŏĪėőĬőĸĵňĪŅĚĝňĺĳŅıŒĬĔŅĶįĸŇĨĽŅĶŏėĴň
ĭņĭńħěŅĔıŊĝ ŏĪėőĬőĸĵňĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝĽĴŋĬœıĶ ĔĶŃĭĺĬĔŅĶįĸŇĨŐŀĬĨŇĭŀħňĭņĭńħŒĬıŊĝ ĺŇīňĔŅĶ
ĮĶŃŏĴŇĬĪŅĚĝňĺĳŅıĽņľĶńĭĵŅĪňŗįĸŇĨěŅĔıŊĝ ŏĪėőĬőĸĵňĔŅĶŐĮĶĶŌĮĽņľĶńĭıŊĝĽĴŋĬœıĶȮĨĸŀħěĬĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟıŊĝĽĴŋĬœıĶ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302205 Medicinal Plant Biotechnology and Application 3 (2-3-5) 

 Prerequisite :  As approved by program committee  
                  Study of plantȮrelation and genetics of medicinal plants, metabolomics, 
bioactive products from endophytes, biotechnological approaches for the production 
of planted-based chemotherapeutics, breeding technology for medicinal plants, 
production of therapeutic antibodies in plants, methods for biological assessment of 
plant medicines, technologies for the processing of medicinal plants, and applications 
of medicinal plants 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)  
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20302206 ŏĪėőĬőĸĵňĔŅĶįĸŇĨįĸŇĨĳńĦĤƢĽĴŋĬœıĶŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ĔŅĶĻŉĔļŅķĪīŇśĪŅĚĝňĺĳŅıĕŀĚĽĴŋĬœıĶŏıŊŗŀĔŅĶŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŐıĪĵƢ ĽńĨĺŐıĪĵƢȮ
ŀŅľŅĶȮŏĔļĨĶĔĶĶĴŐĸŃŏėĶŊŗŀĚĽņŀŅĚ ĔŅĶěńħĔŅĶįĸŇĨĳńĦĤƢĽĴŋĬœıĶŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴȮœħƟŐĔƞȮ
ĔĶŃĭĺĬĔŅĶįĸŇĨ ĔŅĶėĺĭėŋĴėŋĦĳŅıȮŐĸŃĶŃĭĭĔŅĶěńħĔŅĶėĸńĚĽŇĬėƟŅ ĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
įĸŇĨĳńĦĤƢŐĸŃĔŅĶįĸŇĨŒĬĶŃħńĭŀŋĨĽŅľĔĶĶĴ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302206 Herbal Production Technology for Industry 3 (2-3-5) 

 Prerequisite : As approved by program committee  
                 Study of herbal bioactive activities for medical, veterinary, food, and 
cosmetic applications; herbal product industrial management (i.e., production, quality 
control, warehouse system); law and regulations relating herbal products and industrial 
production 

 

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week) 
   

20302207 ŏėĶŊŗŀĚĴŊŀĝƞĺĵĽĶƟŅĚĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢĝňĺĳŅı 3 (3-0-6) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢĝňĺĳŅıȮĺĚěĶĝňĺŇĨŏĪėőĬőĸĵňȮĔŅĶĮĶŃŏĴŇĬȮS-curve ėĺŅĴĪƟŅĪŅĵ
ħƟŅĬŀŋĮĽĚėƢŐĸŃŀŋĮĪŅĬȮĔĶŃĭĺĬĔŅĶįĸŇĨŏĪėőĬőĸĵňȮĔĶŃĭĺĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢ ĔŅĶĸĚĪŋĬȮ
ĮĶŃĽĭĔŅĶĦƢŏĔňŗĵĺĔńĭĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢĝňĺĳŅı 

 (ĭĶĶĵŅĵȮ3 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ0 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 6 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302207 Toolbox for Bio-product Innovation 3 (3-0-6) 

 Prerequisite : As approved by program committee  
                  Bio-product innovation, technology lifecycle and innovation dynamics, S-
curve evaluation, supply-side challenges, demand-side challenges, technology process, 
product-development process, investment, innovative bioproduct development 
experience 

 (Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)  
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20302208 ŏĪėőĬőĸĵňĔŅĶŐĵĔįĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇś 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ŏĪėőĬőĸĵňĔŅĶĪņįĸŇĨĳńĦĤƢĪňŗœħƟěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıŒľƟĭĶŇĽŋĪīŇśȮ
ĔŅĶĔĶŀĚħƟĺĵŏĵŊŗŀŐįƞĬȮȮĔŅĶĽĔńħĽŅĶħƟĺĵĺŇīňĔŅĶĨƞŅĚȮŕȮȮĔŅĶĪņŒľƟŏĕƟĴĕƟĬȮĔŅĶĪņŒľƟĭĶŇĽŋĪīŇśőħĵĺŇīňĔŅĶ
őėĶĴŅőĪĔĶŅĲƖȮŐĸŃĔŅĶĮĶńĭĽĳŅĺŃŒľƟŏľĴŅŃĽĴŐĔƞĔŅĶŏĔŖĭĶńĔļŅįĸŇĨĳńĦĤƢőħĵĔŅĶŐĝƞŐĕŖĚŐĸŃĔŅĶĪņ
ŐľƟĚ 

 &ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'   
20302208 Product Purification Technology 3 (2-3-5) 

 Prerequisite : As approved by program committee  
                  Purification techniques of various products from biotechnological 
processes; membrane filtration; various extraction methods; product concentration; 
purification by chromatographic methods; product formulations and optimization for 
storage via freezing and drying techniques 

 &LectureȮ0Ȯhours, Practice 1Ȯhours, Self Study 3Ȯhours/week)  
    
20302209 ŏĪėőĬőĸĵňŏŀĬœĞĴƢĪŅĚŀŋĨĽŅľĔĶĶĴ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚŏŀĬœĞĴƢŒĬŀŋĨĽŅľĔĶĶĴȮŏĪėőĬőĸĵňĔŅĶıńĥĬŅŏŀĬœĞĴƢ ĺŇĻĺĔĶĶĴ
ŏŀĬœĞĴƢȮĔŅĶėĺĭėŋĴĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬŏıŊŗŀĔŅĶįĸŇĨŏŀĬœĞĴƢŒĬŀŋĨĽŅľĔĶĶĴ ŏĪėőĬőĸĵňŏŀĬœĞĴƢŒĬ
ŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮőĳĝĬŅĔŅĶŐĸŃĽŋĕĳŅıȮŀŋĨĽŅľĔĶĶĴŀŅľŅĶĽńĨĺƢ ŐĸŃĔŅĶįĸŇĨĽŅĶŏėĴň 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302209 Industrial Enzyme Technology 3 (2-3-5) 

 Prerequisite:   As approved by program committee  
                  Industrial enzyme applications, enzyme development technologies, 
enzyme engineering, control of gene expression for industrial enzymes, enzyme 
technology in the food industry, human nutrition and health, animal feed industry, and 
chemical production 

 (Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)  
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20302210 ŏĪėőĬőĸĵňĬŘņĨŅĸĪňŗĴňķĪīŇśĪŅĚĝňĺĳŅı 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ėŋĦĽĴĭńĨŇĪŅĚŏėĴňĕŀĚĬŘņĨŅĸ ķĪīŇśĪŅĚĝňĺĳŅıŐĸŃėŋĦĽĴĭńĨŇŏĝŇĚľĬƟŅĪňŗĕŀĚĬŘņĨŅĸĭŅĚ
ĔĸŋƞĴȮŏĝƞĬȮĬŘņĨŅĸľŅĵŅĔ őŀĸŇőĔŐĞėėŅœĶħƢȮŐĸŃĬŘņĨŅĸŐŀĸĔŀŁŀĸƢ  ŏĮƦĬĨƟĬȮĔŅĶĽńĚŏėĶŅŃľƢĬŘņĨŅĸħƟĺĵ
ĔĶŃĭĺĬĔŅĶĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĬŘņĨŅĸĪńŘĚŏĝŇĚĮĶŇĴŅĦŐĸŃėŋĦĳŅı 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'   
20302210 Bioactive Sugar Technology 3 (2-3-5) 

 Prerequisite:  As approved by program committee  
                  Chemical properties of sugars, bioactivities and functional properties of 
some sugar, i.e., rare sugars, oligosaccharides, and alcohol sugars, etc., sugar synthesis 
by biotechnological process, techniques for quantitative and qualitative analysis of sugar 

 

(Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week) 
      

20302211 ŏĪėőĬőĸĵňĔŅĶľĴńĔĕńŘĬĽŌĚ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ĔŅĶĻŉĔļŅŐĸŃıńĥĬŅĔĶŃĭĺĬĔŅĶľĴńĔŐĭĭŏĪėőĬőĸĵňĝňĺĳŅı ĔŅĶŒĝƟĚŅĬĕŀĚĩńĚľĴńĔ
ĝĬŇħĨƞŅĚȮŕȮĶĺĴĩŉĚěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅĝňĺĳŅı ĔŅĶŏıŇŗĴįĸįĸŇĨȮĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅı ĔŅĶ
ľŅĽĳŅĺŃĪňŗŏľĴŅŃĽĴŒĬĔŅĶįĸŇĨħƟĺĵĺŇīňĪŅĚĽĩŇĨŇ ĔŅĶėĺĭėŋĴĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶįĸŇĨįĸŇĨĳńĦĤƢŒĬ
ĔĶŃĭĺĬĔŅĶľĴńĔ ĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶľĴńĔőħĵĶŃĭĭŀńĨőĬĴńĨŇ ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶ
ľĴńĔŏıŊŗŀĔŅĶįĸŇĨįĸŇĨĳńĦĤƢĪňŗĴňĴŌĸėƞŅĪŅĚŏĻĶļģĔŇě 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302211 Advanced Fermentation Technology 3 (2-3-5) 

 Prerequisite:  As approved by program committee  
                  A study and development of sophisticated fermentation process; operation 
and kinetics of bioreactor; improvement of production yield and fermentation efficiency; 
optimum conditions of processing by using statistics; study of factors affecting the quality 
of products from fermentation process; production and process control by using the 
automatic system; utilization of fermentation process for producing high-value products 

 

(Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week) 
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20302212 ŏĪėőĬőĸĵňőıĶœĭőŀĨŇĔŐĸŃıĶňœĭőŀĨŇĔ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                ĬŇĵŅĴȮŐĸŃėĺŅĴĽņėńĠĕŀĚőıĶœĭőŀĨŇĔŐĸŃıĶňœĭőŀĨŇĔ ėŋĦĸńĔļĦŃŐĸŃĔŅĶįĸŇĨěŋĸŇĬĪĶňĵƢ
őıĶœĭőŀĨŇĔŐĸŃıĶňœĭőŀĨŇĔ ĔŅĶĮĶŃĵŋĔĨƢŒĝƟőıĶœĭőŀĨŇĔŐĸŃıĶňœĭőŀĨŇĔŒĬŀŋĨĽŅľĔĶĶĴ ĔŅĶĮĶŃŏĴŇĬ
ėĺŅĴĮĸŀħĳńĵĕŀĚįĸŇĨĳńĦĤƢȮĔŅĶĻŉĔļŅȮėƟĬėĺƟŅȮĺŇěńĵĪŅĚħƟŅĬőıĶœĭőŀĨŇĔ ıĶňœĭőŀĨŇĔȮŐĸŃĞŇĬœĭőŀĨŇĔ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302212 Probiotic and Prebiotic Technology 3 (2-3-5) 

 Prerequisite:  As approved by program committee  
                  Definition and importance of probiotics and prebiotics, characterization and 
production of probiotic microorganisms and prebiotics, industrial applications of 
probiotics and prebiotics, new studies and research on probiotics, prebiotics, and 
synbiotics 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)  
   
20302213 œĺĶńĽŏıŊŗŀĚŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ėŋĦĽĴĭńĨŇĕŀĚœĺĶńĽȮĔŅĶěņŐĬĔĝĬŇħĕŀĚœĺĶńĽȮĔŅĶŏıŅŃŏĸňŘĵĚœĺĶńĽ ĔĸœĔĔŅĶŏıŇŗĴěņĬĺĬ
ĕŀĚœĺĶńĽȮőĶėĪňŗŏĔŇħěŅĔœĺĶńĽȮĔŅĶĺŇĬŇěĜńĵŐĸŃĔŅĶėĺĭėŋĴ ŏĪėőĬőĸĵňĝňĺĳŅıĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢěŅĔœĺĶńĽ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302213 Virus for Advanced Biotechnological Aspects 3 (2-3-5) 

 Prerequisite: As approved by program committee  
                  Properties of viruses, classification of viruses, virus culture, mechanisms of 
virus replication, diseases associated with viruses, diagnosis and control, 
biotechnological aspects relevant to utilization of viruses 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)  
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20302214 ŏĪėĬŇėĪŅĚĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅĕńŘĬĽŌĚ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ĶŃĭĭĳŌĴŇėŋƟĴĔńĬȮĮĢŇĽńĴıńĬīƢĕŀĚŐŀĬĨŇŏěĬŐĸŃŏĞĸĸƢŒĬĶŃĭĭĳŌĴŇėŋƟĴĔńĬ ĮĢŇĽńĴıńĬīƢĕŀĚ
ŐŀĬĨŇŏěĬŐĸŃŐŀĬĨŇĭŀħň ŏĪėĬŇėĪŅĚĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıŐĸŃĔŅĶ
ŒĝƟĮĶŃőĵĝĬƢ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302214 Advanced Techniques in Immunology 3 (2-3-5) 

 Prerequisite: As approved by program committee  
                 The immune system, the interaction of antigens and immune-related cells, 
antigen-antibody interaction, immunological techniques relevant to biotechnology and 
their utilization 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)  
   
20302215 ĽĶňĶĺŇĪĵŅŐĭėĪňŏĶňĵĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚĔŅĶŏĔļĨĶŐĸŃ

ŀŋĨĽŅľĔĶĶĴ 
3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňŐĸŃľĬƟŅĪňŗĕŀĚŏĞĸĸƢŐĭėĪňŏĶňĵ ĔŅĶŏěĶŇĠĕŀĚŐĭėĪňŏĶňĵŐĸŃĔŅĶ
ėĺĭėŋĴȮŏĴŐĪĭŀĸŇĞŉĴĕŀĚŐĭėĪňŏĶňĵŐĸŃĔŅĶėĺĭėŋĴ ĝňĺĽńĚŏėĶŅŃľƢŐĸŃĔŅĶĶĺĴĨńĺŏĮƦĬőėĶĚĽĶƟŅĚŏĞĸĸƢȮ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĞĸĸƢŐĭėĪňŏĶňĵ ŏŀĬœĞĴƢěŅĔŐĭėĪňŏĶňĵȮŐĸŃŏĴŐĪĭŀœĸĪƢěŅĔŐĭėĪňŏĶňĵŒĬĔŅĶŏĔļĨĶŐĸŃ
ŀŋĨĽŅľĔĶĶĴ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302215 Bacterial Physiology for Agricultural and Industrial 

Applications 
3 (3-2-5) 

 Prerequisite : As approved by program committee  
                  Chemical compositions of bacterial cells and cell functions, bacterial 
growth and control, bacterial metabolism and regulations, biosynthesis and cell 
structure assembly, applications of bacterial cells/cultures, bacterial enzymes, and 
bacterial metabolites for agriculture and industry 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)  
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20302216 ěŋĸŇĬĪĶňĵƢĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝŐĸŃĮŋƜĵěŋĸŇĬĪĶňĵƢ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                 ĮĶŃŏĳĪĕŀĚěŋĸŇĬĪĶňĵƢȮĔĸœĔĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ ĔŅĶŐĵĔŏĝŊŘŀěŋĸŇĬĪĶňĵƢ
ŐĸŃĔŅĶĪħĽŀĭėŋĦĽĴĭńĨŇŒĬĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ ĺńĢěńĔĶĕŀĚīŅĨŋŒĬħŇĬȮěŋĸŇĬĪĶňĵƢĪňŗ
ŏĔňŗĵĺĕƟŀĚŐĸŃĭĪĭŅĪŒĬĔŅĶĪņĮŋƜĵĬŘņȮĮŋƜĵľĴńĔ ŐĸŃĮŋƜĵĝňĺĳŅıĶŌĮŐĭĭŀŊŗĬȮŕȮĔŅĶįĸŇĨľńĺŏĝŊŘŀĮŋƜĵěŋĸŇĬĪĶňĵƢ 
ĴŅĨĶģŅĬĕŀĚĮŋƜĵěŋĸŇĬĪĶňĵƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĮŋƜĵěŋĸŇĬĪĶňĵƢŒĬĔŅĶŏıŅŃĮĸŌĔ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302216 Plant Growth Promoting Microorganisms and Microbial 

Fertilizer 
3 (2-3-5) 

 Prerequisite : As approved by program committee  
                  Types of microorganisms, mechanisms of plant growth promotion, isolation 
of microbes and screening for their plant growth-promoting properties, soil nutrient 
cycle, related microorganisms and their roles in the production of liquid fertilizer, 
composting and other biofertilizers, production of inocula for microbial fertilizer, 
standards of microbial fertilizer, applications of microbial fertilizer for plantation 

 

(Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week) 
   

20302217 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃĔŅĶįĸŇĨŏĴŐĪĭŀœĸĪƢěŅĔŐĭėĪňŏĶňĵŐĸŃĶŅŏıŊŗŀ
ĔŅĶŏĔļĨĶ 

3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   őėĶĚĽĶƟŅĚŐĸŃŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚŏĞĸĸƢŐĭėĪňŏĶňĵŐĸŃĶŅ ŏĴŐĪĭŀĸŇĞŉĴŐĸŃĽŅĶŏĴ
ŐĪĭŀœĸĪƢĕŀĚŐĭėĪňŏĶňĵŐĸŃĶŅ ĺŇīňĔŅĶĨĶĺěĽŀĭķĪīŇśĪŅĚĝňĺĳŅıĕŀĚŏĴŐĪĭŀœĸĪƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĪŅĚĔŅĶŏĔļĨĶ ĔŅĶŏıŅŃŏĸňŘĵĚěŋĸŇĬĪĶňĵƢŐĸŃĔŅĶįĸŇĨŏĴŐĪĭŀœĸĪƢŒĬĶŃħńĭŏĸŖĔŐĸŃĶŃħńĭŀŋĨĽŅľĔĶĶĴ 
ŏĔĦĤƢŐĸŃĴŅĨĶģŅĬĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶŒĝƟĚŅĬĪŅĚĔŅĶŏĔļĨĶ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'   
20302217 Applications and Production of Bacterial and Fungal 

Metabolites in Agricultures 
3 (2-3-5) 

 Prerequisite : As approved by program committee  
                  Structure and chemical composition of bacterial cells and fungal cells, 
bacterial and fungal metabolism and metabolites, methods of biological activity assays 
and applications for agriculture, microbial cultivation and production of metabolites in 
small scale and industrial scale, criteria and standards related to microbial product usage 
in agriculture 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)  
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20302218 ĺŇĻĺĔĶĶĴĺŇĩňŏĴŐĪĭŀĸŇĞŉĴ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ĔŅĶĻŉĔļŅĺŇĩňŏĴŐĪĭŀĸŇĞŉĴŐĸŃĔŅĶėĺĭėŋĴŏĴŐĪĭŀĸŇĞŉĴŒĬĶŃħńĭőĴŏĸĔŋĸ œħƟŐĔƞȮĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚħňŏŀŖĬŏŀȮĔŅĶėĺĭėŋĴĶŃħńĭĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬ ĔŅĶŒĝƟőĴŏĸĔŋĸĕĬŅħŏĸŖĔŒĬĔŅĶėĺĭėŋĴ
ĔŅĶĪņĚŅĬĕŀĚŏŀĬœĞĴƢŒĬĺŇĩňŏĴŐĪĭŀĸŇĞŉĴ ĔŅĶŒĝƟŏĪėĬŇėıńĬīŋĺŇĻĺĔĶĶĴŏıŊŗŀĮĶńĭĮĶŋĚĺŇĩňĔŅĶĽĶƟŅĚŐĸŃ
ĵƞŀĵĽŅĶĝňĺőĴŏĸĔŋĸĪňŗĽĬŒě (őĮĶĨňĬȮĬŘņĨŅĸȮœĕĴńĬȮŐĸŃıŀĸŇėňœĪħƢ' ľĸńĔĔŅĶŐĔƟœĕĸņħńĭĬŇĺėĸňőŀœĪħƢőħĵ
ŒĝƟŏĪėőĬőĸĵňĽĴńĵŒľĴƞȮŏĝƞĬȮĪŅŏĸĬȮėĶŇĽŏĮŀĶƢ-ŐėĽ ŐĸŃŏĪėĬŇėĔŅĶĬņĽƞĚĶňėŀĴĭŇŐĬĬĪƢħňŏŀŖĬŏŀŐĭĭĨƞŅĚȮ
ŕ ĨĸŀħěĬĔŅĶĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚħňŏŀŖĬŏŀĪňŗĬņĽƞĚ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'   
20302218 Metabolic Engineering 3 (2-3-5) 

 Prerequisite: As approved by program committee  
                 Study of metabolic pathway and metabolic regulation at the molecular 
levels, including DNA alteration, transcriptional regulation, small molecule-mediated 
metabolic enzyme regulation, metabolic engineering to modulate biosynthesis and 
degradation of biomolecules of interest (e.g., proteins, sugars, lipids, and polyketides); 
the principle of nucleotide editing via modern technology such as TALEN, CRISPR/Cas; 
various recombinant DNA delivery methods; verification of the transferred DNA 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)   
   

20302219 ŐĴĽĽŏĮĔőĨĶŏĴĨĶňŏıŊŗŀĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅı 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ŒĬĵŋėĪňŗŏĪėőĬőĸĵňĬņĽĴńĵĽŅĴŅĶĩĝƞĺĵŒľƟĔŅĶĽĶƟŅĚĕƟŀĴŌĸĕĬŅħŒľĠƞŏĮƦĬœĮœħƟĚƞŅĵĕŉŘĬȮŏĴ
ŐĪĭŀőĸĴŇĔĽƢȮőĮĶĨňőŀĴŇĔĽƢȮŐĸŃĸŇıŇőħĴŇĔĽƢȮŒĬĔŅĶĻŉĔļŅĨńĺŀĵƞŅĚĝňĺĳŅıȮŏĝƞĬȮŏĬŊŘŀŏĵŊŗŀȮĝŇŘĬĽƞĺĬıŊĝȮŐĸŃ
ŏĞĸĸƢŐĭėĪňŏĶňĵȮĽŅĴŅĶĩĪņœħƟőħĵĬńĔŏĪėőĬőĸĵňĝňĺĳŅıȮĺŇĝŅĬňŘĺƞŅħƟĺĵľĸńĔĔŅĶĕŀĚĺŇīňĔŅĶĻŉĔļŅŐĭĭőŀ
ĴŇĔĽƢȮĔŅĶŀŀĔŐĭĭĔŅĶĪħĸŀĚĽņľĶńĭĔŅĶĻŉĔļŅŐĭĭĝňĺĺŇĪĵŅĶŃĭĭȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŏıŊŗŀĔŅĶ
ĺŇŏėĶŅŃľƢȮŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢȮœħƟŐĔƞȮŏŀŖĬȮŏŀŖĴȮŀŅĶƢȮŐĸŃŐĴĽĽŏĮĔőĨĶĴŇŏĨŀĶƢȮěŋħŏħƞĬĕŀĚŐľĸƞĚœŀŀŀĬ
ŐĸŃĨńĺĔĶŀĚĴĺĸŐĭĭĨƞŅĚȮŕȮŐĸŃĺŇīňĔŅĶŏĸŊŀĔŒĝƟŒľƟŏľĴŅŃĽĴĔńĭĚŅĬȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĴŐĪĭŀőĸĴȮ
ŐĸŃĔŅĶŒĝƟģŅĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĺŇĩňŏĴŐĪĭŀĸŇĞŉĴȮ&ŏĝƞĬȮKEGG, metacyc ŐĸŃȮHMDB)ȮŏıŊŗŀĔŅĶĻŉĔļŅŏĝŇĚ
ĸŉĔŐĸŃŏĮƦĬĕƟŀĴŌĸŏıŊŗŀıńĥĬŅįĸŇĨĳńĦĤƢ 

 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ' 
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20302219 Mass Spectrometry-Based Omics Approaches for 
Biotechnology 

3 (2-3-5) 

 Prerequisite: As approved by program committee  
                  In the era that cutting-edge technology allows for big data generation, 
metabolomics, proteomics, and lipidomics for the study of biological samples, including 
animal tissues, plants, and microbes, can be conducted by biotechnologists. This course 
encompasses the principle of omics studies; experimental design for systems biology 
approach; sample preparation; analytical tools, including NMR and mass spectrometer; 
metabolome data analysis; and metabolome databases (e.g., KEGG, metacyc, HMDB) for 
comprehensive study and informed product development 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)  
   
20302220 ŏĴĨŅěňőĬĴŇĔĽƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢĸņħńĭĔĶħĬŇĺėĸňŀŇĔĽĴńĵŒľĴƞ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ľĸńĔĔŅĶĻŉĔļŅĽŅĶıńĬīŋĔĶĶĴĪńŘĚľĴħĕŀĚěŋĸŇĬĪĶňĵƢŒĬĝŋĴĝňıȮőħĵĺŇīňŏĴĨŅěňőĬĴŇĔĽƢȮĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĴĨŅěňőĬĴħƟĺĵŏėĶŊŗŀĚĴŊŀĭĬŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨȮŏĝƞĬȮMothurȮŐĸŃȮQIIMEȮľĸńĔĔŅĶ
ĪņĚŅĬŐĸŃĺŇīňŏĨĶňĵĴĨńĺŀĵƞŅĚŏıŊŗŀĺŇŏėĶŅŃľƢĸņħńĭĔĶħĬŇĺėĸňŀŇĔħƟĺĵŏĪėőĬőĸĵňĽĴńĵŒľĴƞȮĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸĸņħńĭĔĶħĬŇĺėĸňŀŇĔȮŐĸŃĔŅĶĻŉĔļŅĕƟŀĴŌĸĸņħńĭĔĶħĬŇĺėĸňŀŇĔőħĵŒĝƟŏĪėőĬőĸĵňĪňŗıńĥĬŅĨƞŀ
ŏĬŊŗŀĚĴŅěŅĔȮNGSȮŏĝƞĬȮŏĪėőĬőĸĵňĔŅĶĻŉĔļŅĶŃħńĭŏĞĸĸƢŏħňĵĺȮŐĸŃĬŅőĬıŀĶƢȮŏĮƦĬĨƟĬ 

 &ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'   
20302220 Metagenomics and Next-Generation Sequencing (NGS)  3 (2-3-5) 

 Prerequisite: As approved by program committee  
                  Study of a collection of genetic material (genomes) from a mixed 
community of organisms; metagenome data analysis using online tools such as mothur 
and QIIME2; principle and sample preparation for next-generation sequencing (NGS); 
sequencing data analysis (e.g., DNA-seq, RNA-seq); single-cell and third-generation 
sequencing (i.e., nanopore-sequencing) 

 (Lecture 2 hours, Practice 3 hours, Self-Study 5 hours/week)  
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20302221 ĝňĺĽŅĶĽĬŏĪĻŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸĽņľĶńĭŏĪėőĬőĸĵňĝňĺĳŅı 3 (1-6-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĝňĺĽŅĶĽĬŏĪĻȮĔŅĶĽŊĭėƟĬŐĸŃŒĝƟĮĶŃőĵĝĬƢĕƟŀĴŌĸěŅĔģŅĬĕƟŀĴŌĸĝňĺĽŅ
ĶĽĬŏĪĻĪňŗĽņėńĠȮŏĝƞĬȮNCBI,ȮUniProt, ŐĸŃȮKEGG ĨĸŀħěĬŏėĶŊŗŀĚĴŊŀĪňŗĽņėńĠŒĬģŅĬĕƟŀĴŌĸŏľĸƞŅĬňŘȮŏĝƞĬȮ
/...ȮGenome Browser, Basic Local Alignment Search Tool (BLAST), Primer-BLASTȮŏĮƦĬĨƟĬȮ
ĔŅĶĺŇŏėĶŅŃľƢĸņħńĭŏĭĽĕŀĚħňŏŀŖĬŏŀȮŀŅĶƢŏŀŖĬŏŀȮŐĸŃĸņħńĭĔĶħŀŃĴŇőĬȮĔŅĶěńħĔŅĶĕƟŀĴŌĸĕĬŅħŒľĠƞĪŅĚ
ĝňĺĺŇĪĵŅȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĝňĺĽŅĶĽĬŏĪĻĔńĭĚŅĬĺŇěńĵħƟŅĬĨƞŅĚȮŕ 

 &ĭĶĶĵŅĵȮ/ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ4ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302221 Bioinformatics and Data Processing for Biotechnology 3 (1-6-5) 

 Prerequisite: As approved by program committee  
                  Basics of bioinformatics; extracting and utilization of data from relevant 
databases, including NCBI, UniProt, and KEGG; essential bioinformatic tools such as 1000 
Genome Browser, Basic Local Alignment Search Tool (BLAST), and Primer-BLAST; DNA, 
RNA, and amino acid sequence analysis, biological big data processing; research 
applications of bioinformatics 

 (Lecture 1 hour,  Practice 6 hours, Self Study  5 hours/week)   
 

20302222 ĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢŐĸŃŀĦŌĝňĺĺŇĪĵŅĕńŘĬĽŌĚ 3 (3-0-6) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ĳŅıĶĺĴĕŀĚŏĞĸĸƢȮĔŅĶįĸŇĨŐĸŃĕĬĽƞĚĽŅĶŐĴőėĶőĴŏĸĔŋĸĳŅĵŒĬŏĞĸĸƢȮĔŅĶŐĽħĚŀŀĔĕŀĚ
őĮĶĨňĬĭĬıŊŘĬįŇĺŏĞĸĸƢȮĪķļġňŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĪŅĚŀĦŌĝňĺĺŇĪĵŅŐĸŃĝňĺŏėĴňĕńŘĬĽŌĚȮœħƟŐĔƞȮėĶŇĽŏĮŀĶƢ-ŐėĽȮ
ĽņľĶńĭĔŅĶŐĔƟœĕěňőĬĴȮŐĸŃĔŅĶĨĶĺěľŅĸņħńĭĔĶħĬŇĺėĸňŀŇĔĪňŗěņŏıŅŃȮĔŅĶĨńħĨƞŀĽŅĵħňŏŀŖĬŏŀħƟĺĵȮĔŇĭĽńĬ
ŐĸŃőĔĸŏħĬŏĔĨȮŐŀĽŏĞĴĭĸňȮĔŅĶĻŉĔļŅőĮĶĨňĬŐĸŃĸńĔļĦŃĕŀĚŏĞĸĸƢőħĵŒĝƟȮőĲĸœĞőĪŏĴĪĶňȮŏĮƦĬĨƟĬ 

 &ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302222 Advanced Cell and Molecular Biology  3 (3-0-6) 

 Prerequisite: As approved by program committee  
                 Big picture of the cells; production and transportation of intracellular 
macromolecules; protein displayed on the cell surface; the principle of advanced 
molecular biology and biochemistry techniques (e.g., CRISPR/Cas) for genome editing 
and specific nucleic acid detection; DNA cut and paste using Gibson assembly and 
Golden Gate assembly; protein and cellular content study using flow cytometry, for 
instance 

 

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week) 
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20302223 ĔĶŃĭĺĬĔŅĶŏľĬŊŀıńĬīŋĔĶĶĴŐĸŃĔŅĶħńħŐĮĸĚőĴŏĸĔŋĸőĮĶĨňĬ 3 (3-0-6) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                ıńĬīŋĻŅĽĨĶƢħƟŅĬĔĶŃĭĺĬĔŅĶŏľĬŊŀıńĬīŋĔĶĶĴĪňŗėĺĭėŋĴĔŅĶĪņĚŅĬĕŀĚĵňĬŐĸŃŏĞĸĸƢ
ĽŇŗĚĴňĝňĺŇĨőħĵœĴƞŏĮĸňŗĵĬŐĮĸĚĸņħńĭĬŇĺėĸňőŀœĪħƢĕŀĚħňŏŀŖĬŏŀȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬĕŀĚőĴŏĸĔŋĸĝňĺĳŅıĕĬŅħ
ŏĸŖĔŒĬĔŅĶŏĨŇĴŐĨƞĚőėĶĚĽĶƟŅĚĪŅĚıńĬīŋĔĶĶĴŐĸŃőĮĶĨňĬȮĔŅĶħńħŐĮĸĚőĴŏĸĔŋĸőĮĶĨňĬľĸńĚĔŅĶŐĮĸĶľńĽȮ
ŏĝƞĬȮĔŅĶŏĨŇĴľĴŌƞŐŀĞňĪŇĸȮĔŅĶŏĨŇĴľĴŌƞĲŀĽŏĲĨȮĔŅĶŏĨŇĴœĭőŀĨŇĬȮĔŅĶŏĨŇĴľĴŌƞĬŘņĨŅĸȮŐĸŃĔŅĶŏĨŇĴĵŌĭŇėĺŇĨŇĬȮ
ĪňŗĽƞĚįĸĨƞŀĔŅĶĪņĚŅĬĕŀĚŏŀĬœĞĴƢŐĸŃĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚŏĞĸĸƢȮĔŅĶŒĝƟĮĶŃőĵĝĬƢŒĬŏĝŇĚĺŇěńĵŐĸŃĔŅĶ
ıńĥĬŅįĸŇĨĳńĦĤƢĝňĺĳŅıȮ 

 &ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302223 Epigenetics and Post-Translational Modifications 3 (3-0-6) 

 Prerequisite: As approved by program committee  
                 Epigenetics that regulates gene and cellular functions without alteration in 
DNA sequence; interaction of small molecules that modify the structure of 
DNA/chromosome and proteins; post-translational modifications (PTMs), such as 
acetylation, phosphorylation, biotinylation, glycosylation, and ubiquitination, that 
influence enzyme activity and cell-to-cell communication; application of epigenetics 
and PTMs in research and bioproduct development 

 (Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)  
    
20302224 ŏĪėőĬőĸĵňĔŅĶĽŊĭıńĬīŋƢĽńĨĺƢĝńŘĬĽŌĚ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ĮĶŃĽŇĪīŇĳŅıĔŅĶĽŊĭıńĬīŋƢĕŀĚĽńĨĺƢȮĮƤěěńĵĪňŗĴňįĸĔĶŃĪĭĨƞŀėĺŅĴĽĴĭŌĶĦƢıńĬīŋƢȮŏĪėőĬőĸĵň
ĕŀĚĬŘņŏĝŊŘŀȮĔŅĶįĽĴŏĪňĵĴȮĔŅĶėĺĭėŋĴĔŅĶŏĮƦĬĽńħȮŐĸŃĔŅĶĨĔœĕƞȮĔŅĶĪħĽŀĭĔŅĶĨńŘĚĪƟŀĚȮĔŅĶĵƟŅĵİŅĔ
ĨńĺŀƞŀĬȮŐĸŃŏĪėĬŇėĪňŗŏĔňŗĵĺĕƟŀĚȮŏĪėőĬőĸĵňŒľĴƞȮŕȮĪŅĚĔŅĶĽŊĭıńĬīŋƢ 

 &ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302224 Advanced Technology in Animal Reproduction 3 (2-3-5) 

 Prerequisite: As approved by program committee  
                  Reproductive efficiency in livestock, factors affecting reproductive 
efficiency, semen technology, artificial insemination, artificial control of estrus and 
ovulation, pregnancy diagnosis, embryo transfer and associated technique, and current 
technology in animal reproduction 

 &LectureȮ0Ȯhours, Practice 1Ȯhours, Self Study 3Ȯhours/week)  
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20302225 ŏŀŖĬőħœėĶĬƢĺŇĪĵŅĕŀĚĽńĨĺƢ 3 (3-0-6) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   īĶĶĴĝŅĨŇĕŀĚŁŀĶƢőĴĬĝĬŇħĨƞŅĚȮŕȮĪňŗĴňĭĪĭŅĪėĺĭėŋĴĔŅĶĪņĚŅĬĕŀĚŀĺńĵĺŃĨƞŅĚȮŕȮŒĬ
ĶƞŅĚĔŅĵȮőħĵŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏěĶŇĠŏĨŇĭőĨȮĔŅĶĽŊĭıńĬīŋƢȮŐĸŃĔŅĶŏıŇŗĴįĸįĸŇĨȮŐĸŃėĸŋĴĩŉĚŁŀĶƢőĴĬĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭȮĔŅĶĮĶńĭĨńĺĕŀĚĽńĨĺƢŏĴŊŗŀĽŇŗĚŐĺħĸƟŀĴŏĮĸňŗĵĬœĮȮŏıŊŗŀĶńĔļŅĽĴħŋĸĕŀĚĶƞŅĚĔŅĵȮŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŁŀĶƢőĴĬŏıŊŗŀĔŅĶįĸŇĨĽńĨĺƢ 

 &ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302225 Animal Endocrinology  3 (3-0-6) 

 Prerequisite: As approved by program committee  
                  The functions of hormones in animal body, The signaling of hormones in 
controlling animal growth, reproduction, and responses to environments to sustain 
homeostasis in the animal body, and applications of animal hormones in the animal 
production 

 (Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)  
    
20302226 ŁŀĶƢőĴĬĽńĨĺƢĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 3 (3-0-6) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ĻŉĔļŅĩŉĚĝĬŇħľĬƟŅĪňŗĔĶŃĭĺĬĔŅĶĪņĚŅĬŐĸŃĔŅĶėĺĭėŋĴĔŅĶĪņĚŅĬĕŀĚĨƞŀĴœĶƟĪƞŀŐĸŃ
ŁŀĶƢőĴĬĽńĨĺƢĝĬŇħĨƞŅĚȮŕȮĳŅĺŃėĺŅĴįŇħĮĔĨŇĕŀĚĶŃĭĭĨƞŀĴœĶƟĪƞŀŐĸŃŁŀĶƢőĴĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŁŀĶƢőĴĬ
ŒĬĚŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 

 &ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302226 Animal Hormone and Biotechnology Application 3 (3-0-6) 

 Prerequisite: As approved by program committee  
                  Study on the types, functions, and actions of endocrine glands and 
hormones; endocrine system; abnormality of endocrine glands and hormones; 
applications of hormones in the biotechnological field 

 

(Lecture 3 hours, Practice 0 hour, Self Study  6 hours/week) 
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20302227 ıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴĶŃħńĭŏĞĸĸƢ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                   ľĸńĔĔŅĶĪŅĚıŇļĺŇĪĵŅȮĔĸœĔĔŅĶŏĔŇħıŇļ įĸĕŀĚĽŅĶıŇļěŅĔĔŅĶŏĔļĨĶĪňŗıĭŒĬ
ĽŇŗĚŐĺħĸƟŀĴĨƞŀĽŇŗĚĴňĝňĺŇĨŒĬĶŃħńĭĵňĬȮőĴŏĸĔŋĸ œĮěĬĩŉĚĶŃħńĭŏĞĸĸƢȮĶĺĴĪńŘĚĔĸœĔĔŅĶĨŀĭĽĬŀĚĕŀĚ
ĽŇŗĚĴňĝňĺŇĨĨƞŀĽŅĶıŇļ  ŏĪėĬŇėĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅĽĴńĵŒľĴƞŏıŊŗŀĸħĔŅĶŒĝƟĽńĨĺƢĪħĸŀĚ ĔŅĶĻŉĔļŅ
ĳŅĺŃŏėĶňĵħŀŀĔĞŇŏħĝńĬŏıŊŗŀĶŃĭŋėĺŅĴŏĮƦĬıŇļĨƞŀŏĞĸĸƢ ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıŒĬ
ĔŅĶĨĶĺěĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬıŇļŒĬĶŃħńĭŏĞĸĸƢ ĞŉŗĚœħƟŐĔƞȮĔŅĶŒĝƟĨńĺĝňŘĺńħĪŅĚĝňĺĳŅıȮĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬ 
ŐĸŃĔŅĶŒĝƟŏĪėĬŇėĔŅĶėńħĔĶŀĚĪŅĚıńĬīŋŏėĴňȮŏĮƦĬĨƟĬ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302227 Cellular Ecotoxicology 3 (2-3-5) 

 Prerequisite: As approved by program committee  
                  Principle of toxicology, toxic mechanisms, the effects of xenobiotics on 
living organisms (toxicodynamic) at different organization levels, including gene, 
molecule and cell, the response of living organisms to toxic substances (toxicokinetic), 
modern ecotoxicity testing to avoid the animal test, the use of oxidative stress as effect-
based tools for environmental risk assessment, application of biotechnology in cellular 
toxicity tests such as biomarker usage, gene expression evaluation, and chemo-genetic 
screening, etc.   

 

(Lecture 2 hours, Practice 3 hours, Self-Study 5  hours/week) 
   

20302228 ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽŇŗĚŐĺħĸƟŀĴ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                 ľĸńĔĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚĝňĺĳŅıŏıŊŗŀĔŅĶěńħĔŅĶĮƤĠľŅħƟŅĬ
ĽŇŗĚŐĺħĸƟŀĴ ĔŅĶěńħĔŅĶĕŀĚŏĽňĵȮŐĸŃĬŘņŏĽňĵŐĸŃĔŅĶľĴŋĬŏĺňĵĬĪĶńıĵŅĔĶħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚěŋĸŇĬĪĶňĵƢ 
ľĸńĔĔŅĶĕŀĚĔĶŃĭĺĬĔŅĶĲƘƨĬĲŌĪŅĚĝňĺĳŅı ĔŅĶĨŇħĨŅĴĪŅĚĽŇŗĚŐĺħĸƟŀĴőħĵŒĝƟĨńĺĝňŘĺńħĪŅĚĝňĺĳŅıȮħńĝĬňĝňŘ
ĺńħĪŅĚĝňĺĳŅıȮŐĸŃ œĭőŀŏĞĬŏĞŀĶƢ  įĸŇĨĳńĦĤƢĪŅĚĝňĺĳŅıĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĽŇŗĚŐĺħĸƟŀĴȮŏĝƞĬ ŏĝŊŘŀŏıĸŇĚ
ĝňĺĳŅıȮıŀĸŇŏĴŀĶƢĝňĺĳŅıȮĮŋƜĵĝňĺĳŅıȮĽŅĶĝňĺĳŅıĽņľĶńĭĔņěńħĻńĨĶŌıŊĝ ĔŅĶėĺĭėŋĴĻńĨĶŌıŊĝŐĸŃőĶėıŊĝ
őħĵĝňĺĺŇīň ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴ 

 

(ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 
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20302228 Environmental Biotechnology 3 (2-3-5) 

 Prerequisite : As approved by program committee  
                  Theory and application of bioprocess to environmental problems; 
utilization of microbial processes in waste and water treatment and resource recovery; 
principles in bioremediation process; environmental monitoring using bio-indicators, 
biomarkers, and biosensors; bioproducts for environments, including biofuel, 
biopolymer, biofertilizer, and biopesticide; biocontrol of plant pathogens; development 
of environmentally friendly products 

 (Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)  
   
20302229 ŏĪėőĬőĸĵňĔŅĶĭņĭńħĴĸıŇļ 3 (3-0-6) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĴĸıŇļ  ĮĶŃŏĳĪĕŀĚĴĸıŇļ  ĽŅŏľĨŋŐĸŃĸńĔļĦŃĕŀĚĴĸıŇļŐĨƞ
ĸŃĮĶŃŏĳĪ ĔŅĶŒĝƟŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶĨƞŅĚȮŕȮŒĬĔŅĶėĺĭėŋĴȮĔŅĶŐĔƟœĕĮƤĠľŅ ĶĺĴœĮĩŉĚŐĬĺ
ĪŅĚĔŅĶĭņĭńħĴĸıŇļŐĨƞĸŃĮĶŃŏĳĪ 

 (ĭĶĶĵŅĵȮ3 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 6 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302229 Pollution Treatment Technologies 3 (3-0-6) 

 Prerequisite:  As approved by program committee  
                  Introduction to pollution, types of pollution, sources and characteristics of 
different types of pollution, technologies and processes for pollution control and 
prevention, detection and remediation of different types of pollution 

 (Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)  
   
20302230 ĔŅĶěńħĔŅĶėŋĦĳŅıĽŇŗĚŐĺħĸƟŀĴ  3 (3-0-6) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ĶŃĭĭĽŇŗĚŐĺħĸƟŀĴȮĬŇŏĺĻĺŇĪĵŅ ėĺŅĴĽńĴıńĬīƢĳŅĵŒĬŐĸŃĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨŐĸŃ
ĽĳŅıŐĺħĸƟŀĴ  ĔĶŀĭŐĬĺėŇħŐĸŃĪŇĻĪŅĚĕŀĚŐįĬěńħĔŅĶėŋĦĳŅıĽŇŗĚŐĺħĸƟŀĴ ĔġľĴŅĵĕƟŀĭńĚėńĭŐĸŃ
ĴŅĨĶģŅĬĽŇŗĚŐĺħĸƟŀĴ  ėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ  ĴŅĨĶģŅĬĶŃĭĭĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴ  
ŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĪŅĚĽŇŗĚŐĺħĸƟŀĴ          

 

(ĭĶĶĵŅĵȮ3 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ0 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 6 ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 
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20302230 Environmental Quality Management  3 (3-0-6) 

 Prerequisite:  As approved by program committee  

                  Environmental system ecology and interaction within and between 
organism and environment; conceptual framework and direction of environmental 
planning;  law, standards, and regulations; industrial safety; environmental management 
system (ISO 14001) and environmental impact assessment 

 (Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)   
20302231 ĔŅĶėĺĭėŋĴŐĸŃěńħĔŅĶĴĸıŇļŀŋĨĽŅľĔĶĶĴ 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ĮƤĠľŅĳŅĺŃĴĸıŇļĪŅĚŀŋĨĽŅľĔĶĶĴȮŐľĸƞĚĔņŏĬŇħȮĸńĔļĦŃȮĝĬŇħ ŐĸŃĮĶŇĴŅĦĕŀĚŏĽňĵŒĬ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ ĔŅĶėĺĭėŋĴŐĸŃĔŅĶěńħĔŅĶĴĸıŇļŀŋĨĽŅľĔĶĶĴĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮŏėĴňŐĸŃ
ĝňĺĳŅı ĔŅĶŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴŒĬĔŅĶėĺĭėŋĴĴĸıŇļŀŋĨĽŅľĔĶĶĴ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇ 3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302231 Industrial Pollution Control and Management           3 (2-3-5) 

 Prerequisite:  As approved by program committee      
                 Industrial pollution problems; sources, characteristics, types and quantity of 
Industrial waste; industrial pollution control and management by physical, chemical, 
and biological practices; selection of appropriate technology for industrial pollution 
control       

 

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week) 
   

20302232 ıĸńĚĚŅĬĝňĺĳŅıěŅĔĕŀĚŏĽňĵŀŇĬĪĶňĵƢ   3 (2-3-5)   

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                  ŐľĸƞĚŐĸŃĔŅĶįĸŇĨıĸńĚĚŅĬĝňĺĳŅıȮĸńĔļĦŃĕŀĚŏĽňĵ ěŋĸĝňĺĺŇĪĵŅŐĸŃĮĢŇĔŇĶŇĵŅĪŅĚĝňĺŏėĴň
ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨıĸńĚĚŅĬĝňĺĳŅı ľĸńĔĔŅĶŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶįĸŇĨıĸńĚĚŅĬĝňĺĳŅıȮ
ŐĬĺĪŅĚĔŅĶĬņıĸńĚĚŅĬĝňĺĳŅıœĮŒĝƟ 

 (ĭĶĶĵŅĵȮ2 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302232 Bioenergy from Organic Waste 3 (2-3-5) 

 Prerequisite:  As approved by program committee  
                 Bioenergy sources and production, waste characteristics, microbiology and 
biochemistry reaction of bioenergy production processes, bioenergy production process 
design, and bioenergy utilization guideline 

 (Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)  
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4'ȮĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
 

20302301 ĺŇĪĵŅĬŇıĬīƢȮ/ 4Ȯ&.+/6+.' 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 œĴƞĴň  
                ĪĭĪĺĬĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢȮĔņľĬħĔĶŀĭŐĬĺėŇħȮĔŅĶŀŀĔŐĭĭĔŅĶ
ĪħĸŀĚȮŐĸŃĺŅĚŐįĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮŏĬƟĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀŏĸŊŀĔ
ľńĺĕƟŀĺŇěńĵȮıĶƟŀĴŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

 &ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ/6ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ.ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302301 Thesis 1 4Ȯ&.+/6+.' 

 Prerequisite:  None  
                 Review the literature related to the MasterŲq Thesis, conceptional framework, 
experimental design and thesis planning, emphasize the discussion with an advisory 
committee to select a research topic and draft a proposal 

 &LectureȮ.Ȯhour, Practice /6Ȯhours, Self Study .Ȯhour/week)  
   
20302302 ĺŇĪĵŅĬŇıĬīƢȮ0 4Ȯ&.+/6+.' 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 20302301 ĺŇĪĵŅĬŇıĬīƢȮ1  
                 ĔŅĶĪņĺŇĪĵŅĬŇıĬīƢħƟĺĵėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĪķļġňŐĸŃŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ
ĨƞŅĚȮŕȮĔŅĶĶĺĭĶĺĴįĸĔŅĶĪħĸŀĚŐĸŃĺŇŏėĶŅŃľƢįĸȮŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃ
ŐĔƟĮƤĠľŅĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶĪņĺŇĪĵŅĬŇıĬīƢ 

 &ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ/6ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ.ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302302 Thesis 2 4Ȯ&.+/6+.' 

 Prerequisite:  20302301 Thesis 1  
                Research conduction with creativity, theories and analytical techniques with 
various instruments, data collection and interpretation, discussion with the advisory 
committee, and solving research problems 

 &LectureȮ.Ȯhour, Practice /6Ȯhours, Self Study .Ȯhour/week)  
  

  
 

20302303 ĺŇĪĵŅĬŇıĬīƢȮ1 /0Ȯ&.+14+.' 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ20302302 ĺŇĪĵŅĬŇıĬīƢȮ2 
                 ĔŅĶĶĺĭĶĺĴįĸĔŅĶĪħĸŀĚŐĸŃĺŇŏėĶŅŃľƢįĸȮĔŅĶıńĥĬŅėĺŅĴėŇħŐĭĭŀŇĽĶŃȮȮĔŅĶĮĶŃĴĺĸ
ŀĚėƢėĺŅĴĶŌƟěŅĔĺŇĪĵŅĬŇıĬīƢŏıŊŗŀĔŅĶŏĶňĵĭŏĶňĵĚŏĕňĵĬĭĪėĺŅĴĚŅĬĺŇěńĵŐĸŃĔŅĶĬņŏĽĬŀĪŅĚĺŇĝŅĔŅĶ 

 &ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ14ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ.ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'   
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20302303 Thesis 3 /0Ȯ&.+14+.' 

 Prerequisite : 20302302 Thesis 2  
                  Research data collection and interpretation, independent thinking and 
personal development, organization and integration of research knowledge/results for 
publication and academic presentation 

 &LectureȮ.Ȯhour, Practice 14Ȯhours, Self Study .Ȯhour/week)   
   

20302304 ĺŇĪĵŅĬŇıĬīƢȮ2 /0Ȯ&.+14+.' 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ20302303 ĺŇĪĵŅĬŇıĬīƢȮ3 
                 ĔŅĶıńĥĬŅėĺŅĴėŇħŐĭĭŀŇĽĶŃȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬȮĔŅĶĽńĚŏėĶŅŃľƢŀĚėƢ
ėĺŅĴĶŌƟŏıŊŗŀŐĽħĚŀŀĔĩŉĚėĺŅĴĶŌƟŀĵƞŅĚŐĪƟěĶŇĚŒĬŏĶŊŗŀĚĪňŗĪņĔŅĶĺŇěńĵȮĮĶŃĴĺĸŀĚėƢėĺŅĴĶŌƟĪńŘĚľĴħŏıŊŗŀĔŅĶŏĕňĵĬ
ŀīŇĭŅĵŀĵƞŅĚĝńħŏěĬŐĸŃĔŃĪńħĶńħŒĬŏĸƞĴĺŇĪĵŅĬŇıĬīƢȮŏĽĬŀĺŇĪĵŅĬŇıĬīƢĨŅĴĴŅĨĶģŅĬĔŅĶıŇĴıƢĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 

 &ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ14ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ.ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302304 Thesis 4 /0Ȯ&.+14+.' 

 Prerequisite : 20302303 ThesisȮ3  
                 The development of independent thinking and expression of opinion, creating 
and integration knowledge, which reflects research gained for thesis writing in a clear and 
concise manner, thesis preparation according to Maejo University guidelines 

 &LectureȮ.Ȯhour, Practice 14Ȯhours, Self Study .Ȯhour/week)   
   

20302305 ĺŇĪĵŅĬŇıĬīƢȮ5 6Ȯ&.+18+.' 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 œĴƞĴň  
                 ĪĭĪĺĬĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢȮĔņľĬħĔĶŀĭŐĬĺėŇħȮĔŅĶŀŀĔŐĭĭ
ĔŅĶĪħĸŀĚȮŐĸŃĺŅĚŐįĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮŏĬƟĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀ
ŏĸŊŀĔľńĺĕƟŀĺŇěńĵȮıĶƟŀĴŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

 &ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ18ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ.ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302305 Thesis 5 6Ȯ&.+18+.' 

 Prerequisite:  None  
                 Review the literature related to the MasterŲq Thesis, conceptional framework, 
experimental design and thesis planning, emphasize the discussion with an advisory 
committee to select a research topic and draft a proposal 

 &LectureȮ.Ȯhour, Practice 18Ȯhours, Self Study .Ȯhour/week)  
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20302306 ĺŇĪĵŅĬŇıĬīƢȮ6 /0Ȯ&.+14+.' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 20302305 ĺŇĪĵŅĬŇıĬīƢȮ5  
                 ĔŅĶĪņĺŇĪĵŅĬŇıĬīƢħƟĺĵėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĪķļġňŐĸŃŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ
ĨƞŅĚȮŕȮĔŅĶĶĺĭĶĺĴįĸĔŅĶĪħĸŀĚŐĸŃĺŇŏėĶŅŃľƢįĸȮŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ
ŐĔƟĮƤĠľŅĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮĶĺĴĩŉĚĔŅĶĮĶŃĴĺĸŐĸŃěńħŏĶňĵĚįĸĕƟŀĴŌĸĽņľĶńĭĔŅĶĬņŏĽĬŀ
ĪŅĚĺŇĝŅĔŅĶ 
 &ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ36ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ.ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  

20302306 Thesis 6 /0Ȯ&.+14+.' 
 Prerequisite:  20302305 Thesis 5  
                Research conduction with creativity, theories and analytical techniques with 
various instruments, data collection and interpretation, discussion with the advisory 
committee, solving research problems, and data processing and organization for academic 
presentation   
 &LectureȮ.Ȯhour, Practice 36Ȯhours, Self Study .Ȯhour/week)  
   
20302307 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 4Ȯ&.+/6+.' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
                ĔŅĶħņŏĬŇĬĔŅĶľńĺĕƟŀĺŇěńĵĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıĳŅĵŒĨƟĔŅĶėĺĭėŋĴĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅ 
 &ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ18ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ.ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'  
20302307 Independent Study 4Ȯ&.+/6+.' 
 Prerequisite:  As approved by program committee  
                 Biotechnological independent study under supervision of an advisor 
 &LectureȮ.Ȯhour, Practice 18Ȯhours, Self Study .Ȯhour/week)  

 
 
 
 
 
 
 
 
 



Ĵėŀ,2                                                                                                         60 

1,0ȮĝŊŗŀȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
1,0,/ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 

Īňŗ ĨņŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĮƖı,Ļ, 

1 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮƕĵŃĬŋĝȮ
ŏĬňĵĴĪĶńıĵƢ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Applied Bioscience 
 
ĝňĺĺŇĪĵŅ 
ŏĪėĬŇėĔŅĶŐıĪĵƢ 

Hokkaido University, 
Japan 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0324 
 
032. 
0315 

0 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵœıőĶěĬƢȮ
ĺĚĻƢıŋĪīŇĽŇĬ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2551 
4032 

2522 
 

1 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮĺňĦŅȮ 
ĳŌĴŇĽŋĪīŅįĸ 

Doctor of Philosophy 
 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Plant Science  
 
 
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 
ŏĔļĨĶĻŅĽĨĶƢȮ 

Wageningen 
University,             
Netherlands 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2555 
 
 
0320 
2518 

4 ŀŅěŅĶĵƢ ĬŅĚĽŅĺĪŇıĮĳŅȮ 
ıŇĽŇļģƢĔŋĸ 

Doctor of Philosophy 
 
 
Bachelor of Arts 

CellularȮand 
Molecular 
Biology 
Biochemistry 

University of 
Wisconsin-Madison, 
WI, U.S.A. 
Bowdoin College, ME, 
U.S.A. 

2561 
 
 
3403 
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3.2.2 ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 
Īňŗ ĨņŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀȮ+ȮĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĮƖȮ
ı,Ļ, 

1 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮƕĵŃĬŋĝȮ 
ŏĬňĵĴĪĶńıĵƢ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Applied Bioscience 
 
ĝňĺĺŇĪĵŅ 
ŏĪėĬŇėĔŅĶŐıĪĵƢ 

Hokkaido University, 
Japan 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0324 
 
032. 
0315 

0 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵœıőĶěĬƢȮ 
ĺĚĻƢıŋĪīŇĽŇĬ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2551 
4032 

2522 
 

1 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮĺňĦŅȮ 
ĳŌĴŇĽŋĪīŅįĸ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Plant Science  
 
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 
ŏĔļĨĶĻŅĽĨĶƢȮ 

Wageningen University,             
Netherlands 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2555 
 
0320 
2518 

4 ŀŅěŅĶĵƢ ĬŅĚĽŅĺĪŇıĮĳŅȮ 
ıŇĽŇļģƢĔŋĸ 

Doctor of Philosophy 
 
 
Bachelor of Arts 

CellularȮand 
Molecular 
Biology 
Biochemistry 

University of 
Wisconsin-Madison, WI, 
U.S.A. 
Bowdoin College, ME, 
U.S.A. 

2561 
 
 
3403 

3 ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĴĚėĸ 
ĩŇĶĭŋĠĵŅĬĬĪƢ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ŏĪėőĬőĸĵňĔŅĶ 
ŏĔļĨĶĭńĦĤŇĨ 

?lgk_jȮQagclac 
 
ĽńĨĺĺŇĪĵŅ 
ĽńĨĺĻŅĽĨĶƢ 

Ehime University, 
Japan 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĽĩŅĭńĬŏĪėőĬőĸĵň 
ĔŅĶŏĔļĨĶŐĴƞőěƟ 

0323 
 
0317 
0314 

4 ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĺĻŇĬȮȮ 
ŏěĶŇĠĨńĦīĬĔŋĸ 

Doctor of Philosophy 
 
ĽŅīŅĶĦĽŋĕĻŅĽĨĶ 
ĴľŅĭńĦĤŇĨ 
ĽńĨĺŐıĪĵĻŅĽĨĶĭńĦĤŇĨ 

Veterinary 
Microbiology 
ĔŅĶĺŇěńĵĽŅīŅĶĦĽŋĕ 
 
ĽńĨĺŐıĪĵĻŅĽĨĶƢ 

Iowa State University, 
U.S.A. 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

0327 
 
0321 

 
032. 

5 ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĺŅĪň 
ėĚĭĶĶĪńħ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ĝňĺĺŇĪĵŅ 
ĽńĨĺĻŅĽĨĶƢ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĽĩŅĭńĬŏĪėőĬőĸĵňĶŅĝ
ĴĚėĸȮ 

0327 
0321 
0315 

6 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵģĮĬ 
ĝŊŗĬĭŅĸ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Cltgpmlkclr_j 
Cleglccpgle 
ŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ 
ĺŇĪĵŅĻŅĽĨĶƢ
ĽŇŗĚŐĺħĸƟŀĴ 
 

Illinois Institute of 
Technology, U.S.A. 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ 

0321 
 
0313 
0311 

7 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĻŇĶŅĳĶĦƢ 
ĝŊŗĬĭŅĸ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
Master of Business 
Administration 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ĝňĺĺŇĪĵŅ 
Dgl_lac 
 
ŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ 
ĺŇĪĵŅĻŅĽĨĶƢ
ĽŇŗĚŐĺħĸƟŀĴ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
Keller Graduate School 
of Management, U.S.A. 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ 

0323 
 
032. 
0314 
0312 
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Īňŗ ĨņŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀȮ+ȮĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĮƖȮ
ı,Ļ, 

/. įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺ 
ĻĶňĔŅĠěĬŅ 
ėĸƟŅĵŏĶŊŀĚ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĳĽńĝĻŅĽĨĶƢ 
ěŋĸĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 

033/ 
032/ 
0314 

// įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺĬĸŇĬ 
ĺĚĻƢĕńĨĨŇĵŃ 

Doctor of Philosophy 
 
 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Biotechnology 
 
 
 
ĝňĺĺŇĪĵŅ 
ŏĪėĬŇėĔŅĶŐıĪĵƢ 

Royal Melbourne 
Institute of 
Technology University, 
Australia 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0331 
 
 
 
032/ 
0314 

12 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺĴīŋĶĽ 
ĝńĵľŅĠ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ĝňĺĺŇĪĵŅ 
ěŋĸĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0333 
0325 
0323 

13 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮŅĶĺň 
ĔŅĠěĬĮĶŃőĝĨŇ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Kmjcasj_pȮ@gmjmew 
 
ıńĬīŋĻŅĽĨĶƢ 
ıńĬīŋĻŅĽĨĶƢ 

National Chung Hsing 
University, Taiwan 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

0333 
 
0324 
0323 

/4 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺĵŋĺĸňȮ 
ŀńĬıŅıĶĴ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Horticulture  
 
ıķĔļĻŅĽĨĶƢ 
ıŊĝĻŅĽĨĶƢ 

National Chung Hsing 
University, Taiwan 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ 
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮ 

2556 
 

2546 
2540 

15 ŀŅěŅĶĵƢ ĬŅĚĽŅĺ 
ĪŇıĵƢĽŋħŅ 
ĨńŘĚĨĶŃĔŌĸ 

Doctor rerum 
naturalium 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

L_rsp_jȮQagclac 
 
ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

University of 
Innsbruck, Austria 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

0328 
 
0341 
0337 

16 ŀŅěŅĶĵƢ ĬŅĚĽŅĺĽĴėŇħ 
ħňěĶŇĚ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ěŋĸĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ 

0326 
0316 
0313 

17 ŀŅěŅĶĵƢ ĬŅĚĴŋěĸŇĬĪĶƢ 
įĸěńĬĪĶƢ 

Doctor of Philosophy 
 
 
ĺŇĻĺĔĶĶĴĻŅĽĨĶ
ĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Environmental 
Engineering 
 
ĺŇĻĺĔĶĶĴĽŇŗĚŐĺħĸƟŀĴ 
 
ŏėĴňĺŇĻĺĔĶĶĴ 

University of 
Newcastle upon Tyne, 
UK 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

033. 
 
 
0325 

 
0321 

18 ŀŅěŅĶĵƢ ĬŅĚĽŅĺěŋĤŅĴŅĻȮ 
ĴĦňĺĚĻƢ 

ĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
 
 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅı 
 
 
ŏĪėőĬőĸĵňĝňĺĳŅı 

ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅŏěƟŅėŋĦĪľŅĶȮ
ĸŅħĔĶŃĭńĚ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅŏěƟŅėŋĦĪľŅĶȮ
ĸŅħĔĶŃĭńĚ 

0337 
0324 

 
 
0322 
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1,0,1ȮȮŀŅěŅĶĵƢįŌƟĽŀĬ 
Īňŗ ĨņŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀȮ+ȮĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĮƖȮ
ı,Ļ, 

1 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮƕĵŃĬŋĝȮ 
ŏĬňĵĴĪĶńıĵƢ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Applied Bioscience 
 
ĝňĺĺŇĪĵŅ 
ŏĪėĬŇėĔŅĶŐıĪĵƢ 

Hokkaido University, 
Japan 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0324 
 
032. 
0315 

0 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵœıőĶěĬƢȮ 
ĺĚĻƢıŋĪīŇĽŇĬ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2551 
4032 

2522 
 

1 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮĺňĦŅȮ 
ĳŌĴŇĽŋĪīŅįĸ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Plant Science  
 
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 
ŏĔļĨĶĻŅĽĨĶƢȮ 

Wageningen University,             
Netherlands 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2555 
 
0320 
2518 

4 ŀŅěŅĶĵƢ ĬŅĚĽŅĺĪŇıĮĳŅȮ 
ıŇĽŇļģƢĔŋĸ 

Doctor of Philosophy 
 
 
Bachelor of Arts 

CellularȮand 
Molecular 
Biology 
Biochemistry 

University of 
Wisconsin-Madison, WI, 
U.S.A. 
Bowdoin College, ME, 
U.S.A. 

2561 
 
 
3403 

3 ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĴĚėĸ 
ĩŇĶĭŋĠĵŅĬĬĪƢ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ
ŏĪėőĬőĸĵňĔŅĶ 
ŏĔļĨĶĭńĦĤŇĨ 

?lgk_jȮQagclac 
 
ĽńĨĺĺŇĪĵŅ 
ĽńĨĺĻŅĽĨĶƢ 

Ehime University, 
Japan 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĽĩŅĭńĬŏĪėőĬőĸĵň 
ĔŅĶŏĔļĨĶŐĴƞőěƟ 

0323 
 
0317 
0314 

4 ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĺĻŇĬȮȮ 
ŏěĶŇĠĨńĦīĬĔŋĸ 

Doctor of Philosophy 
 
ĽŅīŅĶĦĽŋĕĻŅĽĨĶ 
ĴľŅĭńĦĤŇĨ 
ĽńĨĺŐıĪĵĻŅĽĨĶĭńĦĤŇĨ 

Veterinary 
Microbiology 
ĔŅĶĺŇěńĵĽŅīŅĶĦĽŋĕ 
 
ĽńĨĺŐıĪĵĻŅĽĨĶƢ 

Iowa State University, 
U.S.A. 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

0327 
 
0321 

 
032. 

5 ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĺŅĪň 
ėĚĭĶĶĪńħ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ĝňĺĺŇĪĵŅ 
ĽńĨĺĻŅĽĨĶƢ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĽĩŅĭńĬŏĪėőĬőĸĵňĶŅĝ
ĴĚėĸȮ 

0327 
0321 
0315 

6 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵģĮĬ 
ĝŊŗĬĭŅĸ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Cltgpmlkclr_j 
Cleglccpgle 
ŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ 
ĺŇĪĵŅĻŅĽĨĶƢ
ĽŇŗĚŐĺħĸƟŀĴ 

Illinois Institute of 
Technology, U.S.A. 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ 

0321 
 
0313 
0311 

7 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĻŇĶŅĳĶĦƢ 
ĝŊŗĬĭŅĸ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ
Master of Business 
Administration 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ĝňĺĺŇĪĵŅ 
Dgl_lac 
 
ŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ 
ĺŇĪĵŅĻŅĽĨĶƢ
ĽŇŗĚŐĺħĸƟŀĴ 
 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
Keller Graduate School 
of Management, U.S.A. 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ 

0323 
032. 

 
0314 
0312 
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Īňŗ ĨņŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀȮ+ȮĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĮƖȮ
ı,Ļ, 

/. įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺ 
ĻĶňĔŅĠěĬŅ 
ėĸƟŅĵŏĶŊŀĚ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĳĽńĝĻŅĽĨĶƢ 
ěŋĸĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 

033/ 
032/ 
0314 

// įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺĬĸŇĬ 
ĺĚĻƢĕńĨĨŇĵŃ 

Doctor of Philosophy 
 
 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Biotechnology 
 
 
 
ĝňĺĺŇĪĵŅ 
ŏĪėĬŇėĔŅĶŐıĪĵƢ 

Royal Melbourne 
Institute of 
Technology University, 
Australia 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0331 
 
 
 
032/ 
0314 

12 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮŅĶĺň 
ĔŅĠěĬĮĶŃőĝĨŇ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Kmjcasj_pȮ@gmjmew 
 
ıńĬīŋĻŅĽĨĶƢ 
ıńĬīŋĻŅĽĨĶƢ 

National Chung Hsing 
University, Taiwan 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

0333 
 
0324 
0323 

13 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺĴīŋĶĽ 
ĝńĵľŅĠ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ĝňĺĺŇĪĵŅ 
ěŋĸĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0333 
0325 
0323 

/4 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺĵŋĺĸňȮ 
ŀńĬıŅıĶĴ 

Doctor of Philosophy 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Horticulture  
 
ıķĔļĻŅĽĨĶƢ 
ıŊĝĻŅĽĨĶƢ 

National Chung Hsing 
University, Taiwan 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ 
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮ 

2556 
 

2546 
2540 

15 ŀŅěŅĶĵƢ ĬŅĵĶńģıĶ 
ěńĬĪĶƢŏħĝ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0327 
032/ 
0317 

16 ŀŅěŅĶĵƢ ĬŅĚĽŅĺ 
ĪŇıĵƢĽŋħŅ 
ĨńŘĚĨĶŃĔŌĸ 

Doctor rerum 
naturalium 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

L_rsp_jȮQagclac 
 
ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

University of 
Innsbruck, Austria 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

0328 
 
0341 
0337 

17 ŀŅěŅĶĵƢ ĬŅĚĽŅĺĽĴėŇħ 
ħňěĶŇĚ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ěŋĸĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ 

0326 
0316 
0313 

18 ŀŅěŅĶĵƢ ĬŅĚĽŅĺĴĵŋĶŅ 
ĻĶňĔńĸĵŅĬŋĔŌĸ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
 
 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅı 
 
 
ŏĪėőĬőĸĵňĝĬĭĪ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĽĩŅĭńĬŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮ
ıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚ 
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ 

033. 
032. 

 
 
0314 

19 ŀŅěŅĶĵƢ ĬŅĚĴŋěĸŇĬĪĶƢ 
įĸěńĬĪĶƢ 

Doctor of Philosophy 
 
 
ĺŇĻĺĔĶĶĴĻŅĽĨĶ
ĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Environmental 
Engineering 
 
ĺŇĻĺĔĶĶĴĽŇŗĚŐĺħĸƟŀĴ 
 
ŏėĴňĺŇĻĺĔĶĶĴ 

University of 
Newcastle upon Tyne, 
UK 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
 
 
 
 

033. 
 
 
0325 

 
0321 
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Īňŗ ĨņŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀȮ+ȮĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĮƖȮ
ı,Ļ, 

20 ŀŅěŅĶĵƢ ĬŅĚĽŅĺěŋĤŅĴŅĻȮ 
ĴĦňĺĚĻƢ 

ĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
 
 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅı 
 
 
ŏĪėőĬőĸĵňĝňĺĳŅı 

ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅŏěƟŅėŋĦĪľŅĶȮ
ĸŅħĔĶŃĭńĚ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅŏěƟŅėŋĦĪľŅĶȮ
ĸŅħĔĶŃĭńĚ 

0337 
0324 

 
 
0322 

21 ŀŅěŅĶĵƢ ĬŅĚĮŅĬĺŅħ  
ĻŇĸĮĺńĥĬŅ 

Doctor rerum 
naturalium 
 
 
 
Master of Science 
 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Biotechnology 
(Ecotoxicology) 
 
 
 
Biotechnology 
 
ŏĪėőĬőĸĵňĝňĺĳŅı 

Institute for 
Environmental 
Research, RWTH 
Aachen University, 
Aachen, Germany 
RWTH Aachen 
University, Germany 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 

2560 
 
 
 
 

2554 
 

2547 
22 ŀŅěŅĶĵƢ ĬŅĚĽŅĺıŇĝŅĴĠĝŋƢȮ 

ĸŇŗĴŏěĶŇĠĝŅĨŇ 
Doctor of Philosophy 
 
ĺŇĻĺĔĶĶĴĻŅĽĨĶ
ĴľŅĭńĦĤŇĨ 
ĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ 

Biosystems 
Engineering 
ĺŇĻĺĔĶĶĴŀŅľŅĶ 
 
ĺŇĻĺĔĶĶĴŏėĴň 

Michigan State 
University*ȮU.S.A. 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2561 
 

2549 
 

2547 

23 ŀŅěŅĶĵƢ ĬŅĚĽŅĺıĶıĶĶĦ 
ŀŋĨĴńĚ 

Doctor of Philosophy 
 
 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Marine, Earth and 
Atmospheric 
Sciences 
ĺŇĪĵŅĻŅĽĨĶƢ
ĽŇŗĚŐĺħĸƟŀĴ 
ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ 
 

North Carolina State 
University, U.S.A. 
 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 

2562 
 
 

2549 
 

2546 

24 ŀŅěŅĶĵƢ ĬŅĚĝĴńĵıĶ 
ĬŇīŇĔŅěĦƢıŅĬŇĝ 

ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

2542 
0315 
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2,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĔŅĶĪņĺŇěńĵŒĬĮĶŃŏĪĻȮŒĬĨƞŅĚĮĶŃŏĪĻȮŐĸŃĔŅĶŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅȮ 
ĔŅĶĪņĺŇěńĵŒĬĮĶŃŏĪĻŐĸŃŒĬĨƞŅĚĮĶŃŏĪĻȮĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟŏıŇŗĴıŌĬėĺŅĴĶŌƟȮ

ĮĶŃĽĭĔŅĶĦƢĺŇěńĵȮŐĸŃŏĮƕħőĸĔĪńĻĬƢĚŅĬĺŇěńĵĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮĔŅĶŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅĴň
ĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĺŇěńĵĔńĭľĬƞĺĵĚŅĬĺŇěńĵŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĴň
őŀĔŅĽĪņĺŇěńĵĔńĭĬńĔĺŇěńĵĝńŘĬĬņĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃİƗĔİĬŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĶŌƟĔŅĶŒĝƟĝňĺŇĨŐĸŃ
ĮĶńĭĨńĺĪńŘĚŒĬĮĶŃŏĪĻŐĸŃŒĬĨƞŅĚĮĶŃŏĪĻ 
2,/ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĔŅĶĪņĺŇěńĵŒĬĮĶŃŏĪĻȮŒĬĨƞŅĚĮĶŃŏĪĻȮŐĸŃĔŅĶŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅ 
ėĺŅĴėŅħľĺńĚŒĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĪņĺŇěńĵŒĬĮĶŃŏĪĻȮŒĬĨƞŅĚĮĶŃŏĪĻȮŐĸŃĔŅĶ

ŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅȮĴňħńĚĬňŘ 
/'ȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅŏıŊŗŀĬņœĮŐĔƟĮƤĠľŅĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıŐĸŃĮĶŃĵŋĔĨƢŒĝƟœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴ 
0'ȮœħƟĮĶŃŏħŖĬľńĺĕƟŀĚŅĬĺŇěńĵŏıŊŗŀĪņĺŇĪĵŅĬŇıĬīƢĪňŗĨĶĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĚŅĬĭńĦĤŇĨ 
3'ȮĽŅĴŅĶĩĪņĚŅĬĺŇěńĵȮŐĸŃĮĶńĭĨńĺŏĕƟŅĔńĭĔŅĶĪņĚŅĬĕŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶȮľĬƞĺĵĚŅĬĺŇěńĵœħƟ 
2'ȮĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴĕƟŀĔņľĬħĕŀĚŐľĸƞĚĪŋĬȮľĶŊŀľĬƞĺĵĚŅĬĺŇěńĵ 

4.2 ĝƞĺĚŏĺĸŅȮ 
ĔŅĶĪņĺŇěńĵŒĬĮĶŃŏĪĻȮŒĬĨƞŅĚĮĶŃŏĪĻȮŐĸŃĔŅĶŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅȮĽŅĴŅĶĩħņŏĬŇĬ

ĔŇěĔĶĶĴœħƟĨĸŀħĮƖĔŅĶĻŉĔļŅȮőħĵŒľƟĵŉħĝƞĺĚŏĺĸŅĨŅĴĶŃĵŃŏĺĸŅĕŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĬńĔĺŇěńĵŒĬ
ĮĶŃŏĪĻŐĸŃŒĬĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĶŃĵŃŏĺĸŅĕŀĚŐľĸƞĚĪŋĬĪňŗĬńĔĻŉĔļŅœħƟĶńĭĪŋĬ 

4.3 ĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 
ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮľĬƞĺĵĚŅĬĺŇěńĵĪňŗĶńĭĬńĔĻŉĔļŅȮŐĸŃ

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮőħĵŒľƟĩŊŀĺƞŅŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢ 
 

3,ȮĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵȮ 
/'ȮĔņľĬħŒľƟĽƞĚőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅĪňŗȮ0Ȯ 
0'ȮĔņľĬħŒľƟĴňĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚĺŇĪĵŅĬŇıĬīƢĪŋĔĳŅėĔŅĶĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬ 
1'ȮĔņľĬħĶŃĵŃŏĺĸŅħņŏĬŇĬĔŅĶĺŇěńĵŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ0ȮĮƖĔŅĶĻŉĔļŅȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0362 
3,/ȮėņŀīŇĭŅĵőħĵĵƞŀ 
ěńħŒľƟĬńĔĻŉĔļŅĪņĚŅĬĺŇěńĵĨŅĴőěĪĵƢĪňŗĽĬŒěȮőħĵĻŉĔļŅŐĸŃĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬŏĝŇĚ

ĺŇĪĵŅĻŅĽĨĶƢĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮĬņŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĶŌĮŐĭĭĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅľĶŊŀŏĸƞĴĺŇĪĵŅĬŇıĬīƢȮ 
3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
/'ȮĴňŀĚėƢėĺŅĴĶŌƟěŅĔĔŅĶĺŇěńĵ 
0'ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵĺŇīňĔŅĶĺŇěńĵ 
1'ȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸ 
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2'ȮĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚĪŅĚĽĩŇĨŇŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ėĦŇĨĻŅĽĨĶƢ 
3'ȮĽŅĴŅĶĩĮĶńĭĨńĺĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 
4'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶħƟĺĵĳŅļŅŏĕňĵĬŐĸŃĳŅļŅıŌħ 
5'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņŏĽĬŀįĸĔŅĶĺŇěńĵ 
6'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĕňĵĬĭĪėĺŅĴŏıŊŗŀĨňıŇĴıƢ 
3,1ȮĝƞĺĚŏĺĸŅ 
ĳŅėŏĶňĵĬĪňŗȮ/ȮŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮŏħŊŀĬĨŋĸŅėĴȮěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 
ĳŅėŏĶňĵĬĪňŗȮ0ȮŏħŊŀĬıķĻěŇĔŅĵĬȮůȮŏħŊŀĬĴňĬŅėĴȮěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢȮ 
ĝƞĺĚŏĺĸŅŒĝƟĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĮĶŃĔŅĻŒĝƟŒĬĕĦŃĬńŘĬ 

3,2ȮěņĬĺĬľĬƞĺĵĔŇĨ 
 ŐįĬȮĔȮŐĭĭȮĔȮ/ȮĺŇĪĵŅĬŇıĬīƢ 14ȮľĬƞĺĵĔŇĨ 
 ŐįĬȮĔȮŐĭĭȮĔȮ0ȮĺŇĪĵŅĬŇıĬīƢ /6ȮľĬƞĺĵĔŇĨ 
 ŐįĬȮĕȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃ Ȯ 6ȮľĬƞĺĵĔŇĨ 
3,3ȮĔŅĶŏĨĶňĵĴĔŅĶ 
/'ȮŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮŏıŊŗŀŒľƟėņŐĬŃĬņŐĔƞĬńĔĻŉĔļŅȮőħĵŒľƟŏĮƦĬœĮĨŅĴ
ėĺŅĴĽĬŒěĕŀĚĬńĔĻŉĔļŅȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬŏĶŊŗŀĚĪňŗ
ĬńĔĻŉĔļŅĽĬŒě 
0'ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢěńħĨŅĶŅĚŏĺĸŅŏıŊŗŀŒľƟėņĮĶŉĔļŅŐĸŃĨŇħĨŅĴĔŅĶĪņĚŅĬĕŀĚ
ĬńĔĻŉĔļŅĨĸŀħĪńŘĚȮ/5ȮĽńĮħŅľƢ 
1'ȮěńħŏĨĶňĵĴŀŋĮĔĶĦƢŏėĶŊŗŀĚĴŊŀŒľƟŏıňĵĚıŀĨƞŀĔŅĶŒĝƟĚŅĬȮĴňŏěƟŅľĬƟŅĪňŗħŌŐĸŀŋĮĔĶĦƢŏėĶŊŗŀĚĴŊŀŒľƟ
ŀĵŌƞŒĬĽĳŅııĶƟŀĴŒĝƟĚŅĬ 
2'ȮĴňĔŅĶħŌŐĸėĺŅĴĮĸŀħĳńĵĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŒĝƟŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀȮĽŅĶŏėĴňȮĨĸŀħĔŅĶ
ĪņĚŅĬĬŀĔŏĺĸŅ 
3'ȮĴňėŀĴıŇĺŏĨŀĶƢŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĭĶŇĔŅĶĪńŘĚŒĬĻŌĬĵƢėŀĴıŇĺŏĨŀĶƢĕŀĚĴľŅĺŇĪĵŅĸńĵ
ŐĸŃŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚľĸńĔĽŌĨĶ 

6'ȮĔĶĦňĬńĔĻŉĔļŅĴňėĺŅĴĮĶŃĽĚėƢœĮŏĮƦĬĬńĔĻŉĔļŅŐĸĔŏĮĸňŗĵĬŒĬĨƞŅĚĮĶŃŏĪĻĨŅĴĕƟŀĔņľĬħ
ĕŀĚŐľĸƞĚĪŋĬȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĶŊŀŀŅěŅĶĵƢĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔľĸńĔĽŌĨĶȮ
ŒľƟľŅľĬƞĺĵĚŅĬĺŇěńĵĽņľĶńĭĬńĔĻŉĔļŅȮőħĵĨŇħĨƞŀľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴňėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚ
ĽĩŅĭńĬœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻȮ&MOU'ȮľĶŊŀĨŇħĨƞŀľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴňėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĪņ
ĺŇěńĵĔńĬĶŃľĺƞŅĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻ 

3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
/'ȮěńħŒľƟĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅĸŃ/ȮȮėĶńŘĚȮ 
0'ȮĔņľĬħŒľƟĴňĔŅĶĮĶŃŏĴŇĬįĸőħĵœĴƞĴňĶŃħńĭŐĨƟĴȮŒľƟŐĽħĚįĸĔŅĶĻŉĔļŅħƟĺĵŀńĔļĶȮS 
&satisfactory'ȮľĶŊŀ U &unsatisfactory'ȮĔĶĦňŀŊŗĬȮŕȮŒľƟĮĶŃŏĴŇĬįĸĨŅĴĮĶŃĔŅĻ
ĴľŅĺŇĪĵŅĸńĵĪňŗĮĶŃĔŅĻŒĝƟŒĬĕĦŃĬńŘĬ 
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3'ȮĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅŒĬĶŃľĺƞŅĚĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮőħĵĔŅĶĬņŏĽĬŀĕŀĚĬńĔĻŉĔļŅ 
2'ȮĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ 
3'ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮŏĝƞĬőĮĽŏĨŀĶƢȮĔŅĶ
ĬņŏĽĬŀĮŅĔŏĮĸƞŅŒĬĚŅĬĺŇĝŅĔŅĶȮľĶŊŀĔŅĶĨňıŇĴıƢįĸĚŅĬŒĬĽŊŗŀĺŇĝŅĔŅĶĨƞŅĚȮŕ 
4'ȮĬńĔĻŉĔļŅĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭŏĪňĵĭėĺŅĴĶŌƟĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮőħĵĭńĦĤŇĨĺŇĪĵŅĸńĵĽŅĴŅĶĩıŇěŅĶĦŅŒĭĶńĭĶŀĚėĺŅĴĶŌƟĳŅļŅĨƞŅĚĮĶŃŏĪĻĕŀĚ
ĬńĔĻŉĔļŅěŅĔĔŅĶĽŀĭĕŀĚĽĩŅĭńĬĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĶńĭĶŀĚĴŅĨĶģŅĬ 
5'ȮŒĬĔŅĶĮĶŃŏĴŇĬįĸĕńŘĬĽŋħĪƟŅĵĕŀĚĔŅĶĺŇěńĵȮŒľƟĴňĔŅĶĮĶŃŏĴŇĬőħĵĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮőħĵ
ĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚŀŅěŅĶĵƢįŌƟĽŀĭĮĶŃŏĴŇĬįĸœĴƞĨŗņĔĺƞŅȮ1ȮėĬ 

 
Ȯ 
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ľĴĺħĪňŗȮ2ȮȮįĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

1,ȮŏĮƦĬĴľŅĭńĦĤŇĨĪňŗĴň
ĪńĔļŃŏĮƦĬŏĸŇĻȮĶŌƟĶŀĭȮĶŌƟ
ĸŉĔȮĶŌƟěĶŇĚȮȮ 
ȮȮȮ 

ĔĸĵŋĪīƢ 
1. ĽƞĚŏĽĶŇĴĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵĶƞĺĴĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŏıŊŗŀ
ĕŀĶńĭĪŋĬĽĬńĭĽĬŋĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢěŅĔŐľĸƞĚĪŋĬĨƞŅĚȮŕȮ 

2. ĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĬņŏĽĬŀįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮŏıŊŗŀŏıŇŗĴıŌĬėĺŅĴĶŌƟŐĸŃŒľƟŏĔŇħĔŅĶ
ĵŀĴĶńĭěŅĔĳŅĵĬŀĔ 

3. ěńħĔŇěĔĶĶĴĔŅĶĻŉĔļŅħŌĚŅĬȮŏĝŇĠĺŇĪĵŅĔĶĞŉŗĚĴňėĺŅĴĶŌƟȮėĺŅĴĝņĬŅĠěŅĔ
ľĬƞĺĵĚŅĬĳŅĵĬŀĔĴŅĭĶĶĵŅĵıŇŏĻļľĶŊŀİƗĔŀĭĶĴŒľƟŐĔƞĬńĔĻŉĔļŅ 
ĨńĺĝňŘĺńħ 
1. ĬńĔĻŉĔļŅŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĬȮœħƟĶńĭĪŋĬĽĬńĭĽĬŋĬĔŅĶĪņĺŇěńĵĪňŗœħƟŏĕňĵĬ
ĕŀŏĽĬŀŏŀĚ 

2. ĬńĔĻŉĔļŅŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ3.ȮŏĕƟŅĶƞĺĴĬņŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ 

3. ĬńĔĻŉĔļŅĪŋĔėĬŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĭĶĶĵŅĵıŇŏĻļŀĵƞŅĚĬƟŀĵĮƖĸŃėĶńŘĚ 
0,ȮĴňĳŅĺŃįŌƟĬņŒĬĺĚĔŅĶ
ĺŇĝŅĔŅĶŒĬĶŃħńĭĝŅĨŇ 
 

ĔĸĵŋĪīƢ 
1. ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅœħƟœĮİƗĔĚŅĬľĶŊŀœħƟĶńĭėņĮĶŉĔļŅěŅĔįŌƟŏĝňŗĵĺĝŅĠŒĬ
ĽŅĕŅĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĪņĺŇěńĵȮŏıŊŗŀİƗĔĮĶŃĽĭĔŅĶĦƢ 

2. ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅěńħĔŇěĔĶĶĴĶƞĺĴĔńĭĝŋĴĝĬȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĴňőŀĔŅĽ
İƗĔĔŅĶŏĮƦĬįŌƟĬņĪŅĚħƟŅĬĺŇĝŅĔŅĶȮľĶŊŀĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵň 
ĨńĺĝňŘĺńħ 
1. ĬńĔĻŉĔļŅŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĬȮœħƟĶńĭőŀĔŅĽœĮİƗĔĚŅĬĔńĭįŌƟŏĝňŗĵĺĝŅĠŒĬ
ľĬƞĺĵĚŅĬĳŅĵĬŀĔŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚĔŅĶĪņĺŇěńĵ 

2. ĬńĔĻŉĔļŅœħƟŏĕƟŅĶƞĺĴĔŇěĔĶĶĴıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĬņŀĵƞŅĚĬƟŀĵĮƖĸŃėĶńŘĚ 
1,ȮĴňĪńĔļŃħƟŅĬ
ĺńĥĬīĶĶĴĔŅĶĺŇěńĵĪňŗ
ŏĕƟĴŐĕŖĚȮ&Strong 
Research Culture' 

ĔĸĵŋĪīƢ 
1. ĔĶŃĨŋƟĬĔŅĶŏĶňĵĬĶŌƟŐĸĔŏĮĸňŗĵĬĮĶŃĽĭĔŅĶĦƢĺŇěńĵĶŃľĺƞŅĚĬńĔĻŉĔļŅĔńĭ
ėĦŅěŅĶĵƢȮőħĵĔŅĶěńħĮĶŃĝŋĴĽńĴĴĬŅȮ 

2. ěńħĔŅĶĭĶĶĵŅĵıŇŏĻļŒľƟĬńĔĻŉĔļŅĨĶŃľĬńĔĶŌƟħƟŅĬěĶĶĵŅĭĶĶĦĕŀĚĔŅĶ
ĺŇěńĵ 
ĨńĺĝňŘĺńħ 
1. ĬńĔĻŉĔļŅŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ3.ȮœħƟŏĕƟŅĶƞĺĴĮĶŃĝŋĴĽńĴĴĬŅŐĸĔŏĮĸňŗĵĬ
ĮĶŃĽĭĔŅĶĦƢĺŇěńĵ 
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ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
2. ĴňĬńĔĻŉĔļŅĶŌƟŐĸŃŏĕƟŅŒěŏĔňŗĵĺĔńĭěĶĶĵŅĭĶĶĦĕŀĚĔŅĶĺŇěńĵŐĸŃœĴƞĪņįŇħ
ěĶĶĵŅĭĶĶĦȮ&œĴƞĴňŏĶŊŗŀĚĶƟŀĚŏĶňĵĬȮľĶŊŀĸŀĔŏĸňĵĬŐĭĭ'Ȯ 

2,ȮĴňėĺŅĴĶŌƟħƟŅĬ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗ
ĪńĬĨƞŀĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 
 

ĔĸĵŋĪīƢ 
1. ĽƞĚŏĽĶŇĴĔŅĶŒĝƟĚŅĬŏŀĔĽŅĶĽŅĶĽĬŏĪĻŒĬĚŅĬĺŇĝŅĔŅĶľĶŊŀĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬ 

2. ěńħŀĭĶĴėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴŏĜıŅŃħƟŅĬȮĽņľĶńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻĪŅĚ
ĔŅĶĻŉĔļŅĶƞĺĴĔńĭĽņĬńĔľŀĽĴŋħȮľĶŊŀĻŌĬĵƢŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
ĨńĺĝňŘĺńħ 
1. ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŒĝƟĚŅĬĽŅĶĽĬŏĪĻĪŅĚĔŅĶĻŉĔļŅȮŏıŊŗŀĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬľĶŊŀĚŅĬĺŇěńĵȮœħƟŀĵƞŅĚĬƟŀĵȮ/ȮģŅĬĕƟŀĴŌĸ 

2. ĬńĔĻŉĔļŅŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ3.ȮĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴĽņŏĶŖěĶŌĮŏıŊŗŀ
ĬņŏĽĬŀȮěńħĪņĶŅĵĚŅĬŐĸŃ-ľĶŊŀőĮĽŏĨŀĶƢŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶœħƟ 

5. ĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢȮ
ĽńĚŏėĶŅŃľƢȮŐĸŃĔŅĶėŇħ
ŏĝŇĚĺŇıŅĔļƢȮȮ 
 

ĔĸĵŋĪīƢ 
1. ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĽŀħŐĪĶĔĔŇěĔĶĶĴĪňŗŒľƟįŌƟŏĶňĵĬŏĔŇħŏĺĪňĔŅĶ
ŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĸŃėŇħŏĝŇĚĺŇıŅĔļƢȮŏĬŊŘŀľŅĪŅĚ
ĺŇĝŅĔŅĶħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅı 

2. ěńħĔŇěĔĶĶĴĽńĴĴĬŅĶĺĴĪŋĔĝńŘĬĮƖȮŏıŊŗŀŏĔŇħŏĮƦĬŏĺĪňĔŅĶŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮ
ĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĸŃėŇħŏĝŇĚĺŇıŅĔļƢ 
ĨńĺĝňŘĺńħ 
1. ĽńħĽƞĺĬěņĬĺĬĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽŀħŐĪĶĔĔŇěĔĶĶĴĔŅĶ
ŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĸŃėŇħŏĝŇĚĺŇıŅĔļƢȮŏĬŊŘŀľŅħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅı ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ50 ŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

2. ĽńħĽƞĺĬĬńĔĻŉĔļŅĪňŗŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅœĴƞĬƟŀĵ
ĔĺƞŅĶƟŀĵĸŃȮ80 ĕŀĚěņĬĺĬĬńĔĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬŒĬĳŅėĔŅĶĻŉĔļŅĬńŘĬ 

6. ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŐĭĭ
ĬņĨĬŏŀĚ 

ĔĸĵŋĪīƢ 
1. ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŏĔŇħėĺŅĴŒİƙĶŌƟȮėƟĬėĺƟŅħƟĺĵ
ĨĬŏŀĚȮŏĔŇħŏĮƦĬŐĬĺĮĢŇĭńĨŇȮěĬĔĶŃĪńŗĚĽŅĴŅĶĩŏĔŇħĕƟŀĽĶŋĮŒĬĮĶŃŏħŖĬĪňŗ
ĽĬŒěȮŐĨƞŀĵŌƞĳŅĵŒĨƟėņŐĬŃĬņĕŀĚįŌƟĽŀĬȮ 
ĨńĺĝňŘĺńħ 
1. ĬńĔĻŉĔļŅĪŋĔėĬĽŅĴŅĶĩŐĽħĚŀŀĔĩŉĚĪńĔļŃĔŅĶĨńŘĚĽĴĴĨŇģŅĬȮĔŅĶėƟĬėĺƟŅ
ĕƟŀĴŌĸȮĔŅĶĺŅĚŐįĬĔŅĶħņŏĬŇĬĚŅĬȮŐĸŃĔŅĶľŅĕƟŀĽĶŋĮĕŀĚĮĶŃŏħŖĬĪňŗ
ĻŉĔļŅ 
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0,ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
2.1 ħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
0,/,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
/'ȮĴňėĺŅĴĵŉħĴńŗĬŒĬėĺŅĴħňĚŅĴĪŅĚĺŇĝŅĔŅĶȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňĺŇĬńĵȮŐĸŃĨĶĚĨƞŀŏĺĸŅ 
0'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶěńħĔŅĶŏĔňŗĵĺĔńĭĮƤĠľŅėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬ 
1'ȮĴňĳŅĺŃįŌƟĬņŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

0,/,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
1'ȮŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅěńħĔŇěĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĽńĚėĴȮŐĸŃŐĽħĚĩŉĚĔŅĶĴň
ŏĴĨĨŅȮĔĶŋĦŅȮŐĸŃėĺŅĴŏĽňĵĽĸŃ 

2'ȮĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮőħĵŏĬƟĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬŒľƟĨĶĚŏĺĸŅŐĸŃĔŅĶĽƞĚ
ĚŅĬĳŅĵŒĬŏĺĸŅĪňŗĔņľĬħ 

3'ȮĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴŒĬ
ĶŃľĺƞŅĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮőħĵĵĔĨńĺŀĵƞŅĚěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚȮĭĪĭŅĪ
ĽĴĴĨŇľĶŊŀȮĔĶĦňĨńĺŀĵƞŅĚ 

4'ȮĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅŐĨƞĚĔŅĵŐĸŃĮĢŇĭńĨŇĨĬŒľƟŏľĴŅŃĽĴȮĩŌĔĨƟŀĚĨŅĴĨŅĴĶŃŏĭňĵĭ
ĕŀĚĴľŅĺŇĪĵŅĸńĵ 

5'ȮĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĻŅĽĬŅĪňŗľĬƞĺĵĚŅĬĳŅĵŒĬŐĸŃĳŅĵĬŀĔ
ĴľŅĺŇĪĵŅĸńĵěńħ 

6'ȮĔŅĶĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĕŀĚŀŅěŅĶĵƢŒĬħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
0,/,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 

1'ȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĕŀĚįŌƟŏĶňĵĬĶŃľĺƞŅĚĶƞĺĴĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
2'ȮĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĪņœĴƞĺƞŅěŃŏĮƦĬĚŅĬŏħňŗĵĺľĶŊŀĚŅĬĔĸŋƞĴ 
3'ȮĮĶŃŏĴŇĬěŅĔĔŅĶŒľƟėŃŐĬĬĔŅĶŏĕƟŅľƟŀĚŏĶňĵĬŐĸŃĔŅĶĽƞĚĚŅĬĨĶĚŏĺĸŅȮ 
4'ȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
3'ȮĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĮĢŇĭńĨŇĨŅĴĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
4'ȮĮĶŃŏĴŇĬěŅĔŐĭĭĮĶŃŏĴŇĬıķĨŇĔĶĶĴĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėŋĦīĶĶĴ
ŐĸŃěĶŇĵīĶĶĴȮ 

 

0,0ȮȮħƟŅĬėĺŅĴĶŌƟ 
0,0,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
/'ȮĴňėĺŅĴĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĺŇĝŅĪňŗĻŉĔļŅœħƟŀĵƞŅĚ
ĩƞŀĚŐĪƟ 
0'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĭŌĶĦŅĔŅĶŏĬŊŘŀľŅŒĬĽŅĕŅĺŇĝŅĔŅĶĕŀĚĨĬĔńĭĽŅĕŅĺŇĝŅĪňŗ
ŏĔňŗĵĺĕƟŀĚ 
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1'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃŏĴŇĬėƞŅȮŐĸŃıńĥĬŅĽŅĕŅĺŇĝŅĕŀĚĨĬŒľƟĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŒľĴƞŒĬĶŃħńĭĝŅĨŇ 

2.2.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
1) ĔŅĶĽŀĬľĸŅĔľĸŅĵĶŌĮŐĭĭĳŅĵŒĬĝńŘĬŏĶňĵĬȮŏĝƞĬȮĔŅĶĭĶĶĵŅĵȮĽĩŅĬĔŅĶĦƢ
ěņĸŀĚȮĭĪĭŅĪĽĴĴĨŇȮŏĮƦĬĨƟĬȮȮŐĸŃĔŅĶŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬœħƟĴňĔŅĶŐĽħĚėĺŅĴ
ėŇħŏľŖĬŐĸŃĞńĔĩŅĴĕƟŀĽĚĽńĵ 

2) ĔŅĶėƟĬėĺƟŅŐĸŃĪņĶŅĵĚŅĬĪńŘĚŏħňŗĵĺŐĸŃĔĸŋƞĴĨŅĴľńĺĕƟŀĪňŗŏĮƦĬĮƤěěŋĭńĬŐĸŃįŌƟŏĶňĵĬĴň
ėĺŅĴĽĬŒě 

3) ĔŅĶŀĳŇĮĶŅĵŏĮƦĬĔĸŋƞĴőħĵĬņŏĬŊŘŀľŅĪňŗŏĶňĵĬĴŅĮĶŃĽĴĮĶŃĽŅĬĔńĭŏĬŊŘŀľŅĺŇĝŅŀŊŗĬĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

4) ĔŅĶŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚőħĵĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
5) ĔŅĶŏĝŇĠįŌƟĴňĮĶŃĽĭĔŅĶĦƢĴŅĭĶĶĵŅĵŐĸŃĪņĶŅĵĚŅĬĽĶŋĮĮĶŃŏħŖĬėĺŅĴĶŌƟĪňŗœħƟĶńĭ 
6) ěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗİƗĔĔĶŃĭĺĬĔŅĶėŇħȮĺŇŏėĶŅŃľƢŐĸŃĺŇıŅĔļƢȮĪńŘĚŒĬ
ĶŃħńĭĭŋėėĸŐĸŃĔĸŋƞĴȮ 

2.2.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
1) ĪħĽŀĭľĸńĔĔŅĶŐĸŃĪķļġňȮőħĵĔŅĶĽŀĭĵƞŀĵȮŐĸŃŒľƟėŃŐĬĬ 
2) ĪħĽŀĭőħĵĔŅĶĽŀĭĕƟŀŏĕňĵĬĔĸŅĚĳŅėŐĸŃĮĸŅĵĳŅė 
3) ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŐĸŃĶŅĵĚŅĬĪňŗŒľƟėƟĬėĺƟŅ 
4) ĮĶŃŏĴŇĬěŅĔĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗěńħŒĬľƟŀĚŏĶňĵĬ 
5) ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅħŌĚŅĬĬŀĔĽĩŅĬĪňŗ 

 
2.3 ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
2.3.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
/'ȮĴňėĺŅĴĽŅĴŅĶĩŏĝŇĚėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĸŃĽĶƟŅĚĽĶĶėƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 
0'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀŀĔŐĭĭŐĸŃħņŏĬŇĬőėĶĚĔŅĶĺŇěńĵŏıŊŗŀŐĔƟœĕĮƤĠľŅ 
1'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŐĸŃıńĥĬŅŀĚėƢėĺŅĴĶŌƟ 

2.3.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1) ĴŀĭľĴŅĵĚŅĬĪňŗıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĔŅĶĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢŐĸŃĺŇıŅĔļƢœħƟȮőħĵŒĝƟ
ĶŌĮŐĭĭĔŅĶĽŀĬĪňŗľĸŅĵľĸŅĔ 

2) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟįŌƟŏĶňĵĬĴňőŀĔŅĽĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬĔŅĶŐĔƟœĕ
ĮƤĠľŅȮ 

3) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟįŌƟŏĶňĵĬĴňőŀĔŅĽĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮ
œħƟȮŏĝƞĬȮĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬěĶŇĚȮĔŅĶĪņĔĶĦňĻŉĔļŅȮĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴȮĔŅĶŏĶňĵĬĶŌƟ
ŐĭĭĴňĽƞĺĬĶƞĺĴȮĔŅĶŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚȮŏĮƦĬĨƟĬ 

4) ĴŀĭľĴŅĵŒľƟįŌƟŏĶňĵĬĪņĶŅĵĚŅĬėƟĬėĺƟŅĕƟŀĴŌĸŒĬĽŅĕŅĺŇĝŅŐĸŃĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚĬņĴŅĭŌĶĦŅĔŅĶȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞ 
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3' ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮ&research+
based learning' 

0,1,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1) ĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĪńŘĚĔŅĶĽŀĭĵƞŀĵȮĔŅĶĽŀĭĔĸŅĚĳŅėŐĸŃĮĸŅĵĳŅė 
2) ĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚĚŅĬĔĸŋƞĴŐĸŃĚŅĬŏħňŗĵĺȮŏĝƞĬȮőėĶĚĔŅĶľĶŊŀ
ĚŅĬĺŇěńĵĪňŗĴŀĭľĴŅĵ 

3) ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĕŀĚįŌƟŏĶňĵĬĶŃľĺƞŅĚĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
4) ĮĶŃŏĴŇĬįĸěŅĔĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗěńħŒĬľƟŀĚŏĶňĵĬ 

 
 

2.4 ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
2.4.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
/'ȮĴňěŇĨĽņĬŉĔĨƞŀĳŅĶŃľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŐĸŃŏėŅĶıĽŇĪīŇĕŀĚįŌƟŀŊŗĬ 
0'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶěńħĔŅĶŏĔňŗĵĺĔńĭĕƟŀőĨƟŐĵƟĚȮŐĸŃĮƤĠľŅĨƞŅĚȮŕ 
1'ȮĴňĪńĔļŃĔŅĶŏĮƦĬįŌƟĬņŐĸŃŐĽħĚŀŀĔœħƟŀĵƞŅĚŏľĴŅŃĽĴĨŅĴőŀĔŅĽ 

0,2,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
1) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶĪņĚŅĬŏĮƦĬĔĸŋƞĴŐĸŃĚŅĬĪňŗĨƟŀĚĴň
ĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮŏĝƞĬȮĔŅĶĶŃħĴėĺŅĴėŇħŏľŖĬȮĔŅĶŀĳŇĮĶŅĵȮľĶŊŀĔŅĶ
ĽńĴĴĬŅŏĔňŗĵĺĔńĭĮĶŃŏħŖĬĪňŗĬńĔĻŉĔļŅĽĬŒě 

2) ĽŀħŐĪĶĔŏĶŊŗŀĚėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔŅĶȮȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢȮĔŅĶ
ŏĕƟŅŒěĺńĥĬīĶĶĴĕŀĚŀĚėƢĔŅĶȮĔŅĶĮĶńĭĨńĺŏĕƟŅĔńĭĽĳŅĺŃŐĺħĸƟŀĴȮĔŅĶĵŀĴĶńĭįŌƟŀŊŗĬȮ
ŏĮƦĬĨƟĬȮ 

3) ĔņľĬħĔŅĶĪņĚŅĬĔĸŋƞĴőħĵŒľƟĬńĔĻŉĔļŅľĴŋĬŏĺňĵĬĔńĬŏĮƦĬįŌƟĬņĔĸŋƞĴȮȮĽĴŅĝŇĔĔĸŋƞĴ
ŐĸŃįŌƟĶŅĵĚŅĬįĸ 

4) ĮĸŌĔİƤĚŒľƟĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗĪňŗœħƟĶńĭŒĬĚŅĬĔĸŋƞĴ 
5) ŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅĪŋĔėĬœħƟŏĽĬŀėĺŅĴėŇħŏľŖĬȮȮőħĵĔŅĶěńħŀĳŇĮĶŅĵŐĸŃ
ŏĽĺĬŅĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟėƟĬėĺƟŅ 

6) ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĶŌƟěńĔŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
2.4.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 
1'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚįŌƟŏĶňĵĬĕĦŃĪņĔŇěĔĶĶĴ
ĔĸŋƞĴŐĸŃĚŅĬĪňŗĨƟŀĚĴňĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸ 

2'ȮĮĶŃŏĴŇĬőħĵŏıŊŗŀĬĶƞĺĴĝńŘĬŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬŒĬĔŅĶŐĽħĚĭĪĭŅĪĕŀĚĔŅĶŏĮƦĬįŌƟĬņ
ŐĸŃįŌƟĨŅĴŒĬĽĩŅĬĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵȮőħĵŒĝƟŐĭĭĮĶŃŏĴŇĬıķĨŇĔĶĶĴ
ĳŅĺŃĔŅĶŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴĪňŗħň 
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3'ȮĮĶŃŏĴŇĬěŅĔįĸĚŅĬĕŀĚĔĸŋƞĴŐĸŃįĸĚŅĬĕŀĚįŌƟŏĶňĵĬŒĬĔĸŋƞĴĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟ
ĪņĚŅĬ 

4'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĶŅĵĚŅĬľĬƟŅĝńŘĬŏĶňĵĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅ 
5'ȮĮĶŃŏĴŇĬįĸěŅĔŐĭĭĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĔŇěĔĶĶĴĔĸŋƞĴ 
6'ȮĽńĚŏĔĨıķĨŇĔĶĶĴěŅĔĔŅĶĶŃħĴėĺŅĴėŇħŏľŖĬȮĔŅĶŀĳŇĮĶŅĵľĶŊŀĔŅĶĽńĴĴĬŅ 
 

2,5 ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
2,5,1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
/'ȮĴňėĺŅĴĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸȮėńħĔĶŀĚȮŐĸŃ
ĬņŏĽĬŀĕƟŀĴŌĸœħƟ 
0'ȮĴňėĺŅĴĽŅĴŅĶĩŒĝƟĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴĔńĭĭŋėėĸȮȮȮȮȮȮȮȮȮȮȮȮ
ĨƞŅĚȮŕȮŒĬĺĚĔŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ 

3'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶŒĬĶŌĮĽŇŗĚıŇĴıƢŒĬĶŃħńĭĝŅĨŇ 
2,3,0Ȯ ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶİƗĔĪńĔļŃĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħȮ
ĔŅĶĲƤĚŐĸŃĔŅĶŏĕňĵĬȮ 

2) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬœħƟėƟĬėĺƟŅľŅėĺŅĴĶŌƟőħĵŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

3) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗľĸŅĔľĸŅĵĶŌĮŐĭĭŐĸŃĺŇīňĔŅĶ 

4) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŒľƟĬńĔĻŉĔļŅĴňőŀĔŅĽėƟĬėĺƟŅȮŏĶňĵĭŏĶňĵĚĕƟŀĴŌĸȮȮ
ıĶƟŀĴĔŅĶŀƟŅĚŀŇĚŐľĸƞĚĪňŗĴŅĕŀĚĕƟŀĴŌĸȮŐĸŃĽŅĴŅĶĩĬņŏĽĬŀŒľƟįŌƟŀŊŗĬŏĕƟŅŒěœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚȮŐĸŃŒľƟėĺŅĴĽņėńĠŒĬĔŅĶŀƟŅĚŀŇĚŐľĸƞĚĪňŗĴŅĕŀĚĕƟŀĴŌĸ 

5) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬœħƟŒĝƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņ
ŏĪėĬŇėĪŅĚĽĩŇĨŇȮŐĸŃĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĴŅĮĶŃĵŋĔĨƢŒĝƟ 

6) ĴŀĭľĴŅĵĚŅĬĪňŗĨƟŀĚėƟĬėĺƟŅľŅĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕŐĸŃĬņŏĽĬŀĚŅĬĪňŗĨƟŀĚĴňĔŅĶ
ĨńħĽŇĬŒěĭĬģŅĬĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕ 

7) ĴŀĭľĴŅĵĚŅĬėƟĬėĺƟŅŀĚėƢėĺŅĴĶŌƟěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚȮŕȮŐĸŃŒľƟĬńĔĻŉĔļŅĬņŏĽĬŀ
ľĬƟŅĝńŘĬ 
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2,3,1 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1) ĮĶŃŏĴŇĬěŅĔĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗěńħŒĬľƟŀĚŏĶňĵĬȮŏĝƞĬȮĔŅĶĽńĚŏĔĨ
ıķĨŇĔĶĶĴȮĔŅĶĽŀĭĵƞŀĵ 

2) ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĕŀĚįŌƟŏĶňĵĬĪńŘĚĶŌĮŐĭĭĔŅĶĬņŏĽĬŀĶŅĵĚŅĬľĬƟŅĝńŘĬŏĶňĵĬŐĸŃ
ĶŅĵĚŅĬĪňŗŏĮƦĬĶŌĮŏĸƞĴ 

3) ĮĶŃŏĴŇĬěŅĔŏĪėĬŇėĪňŗĬņŏĽĬŀőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏĪėĬŇėĪŅĚĽĩŇĨŇȮŐĸŃ
ĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬ  
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1,ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĶŅĵĺŇĝŅȮ&AsppgasjskȮ
K_nngle' 
 

ĶľńĽĺŇĝŅ ĺŇĝŅ /,ȮħƟŅĬ
ėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

0,ȮħƟŅĬėĺŅĴĶŌƟ 1,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

2,ȮħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

3,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

/ 0 1 / 0 1 / 0 1 / 0 1 / 0 1 
0.1.0... ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ

ŏĪėőĬőĸĵňĝňĺĳŅı 
 ̧  ̧ ¹  ̧  ̧ ¹  ̧  ̧    ̧  ̧ ¹  ̧ ¹   

0.1.0../ ĽńĴĴĬŅȮ/  ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧    ̧  ̧ ¹  ̧  ̧ ¹ 
0.1.0..0 ĽńĴĴĬŅȮ0  ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧    ̧  ̧ ¹  ̧  ̧ ¹ 
0.1.0..1 ĽńĴĴĬŅȮ1  ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧    ̧  ̧ ¹  ̧  ̧ ¹ 
0.1.0..2 ĽńĴĴĬŅȮ2  ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧ ¹  ̧  ̧ ¹  ̧  ̧  ̧
0.1.0/.. ėĺŅĴĔƟŅĺľĬƟŅĪŅĚ

ŏĪėőĬőĸĵňĝňĺĳŅı 
 ̧

    
 ̧  ̧ ¹ ¹ 

    
¹ ¹ 

  
 ̧ ¹  

0.1.0/./ ŏĪėĬŇėĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 

 ̧
    

¹ ¹ ¹  ̧  ̧    ̧ ¹ 
  

 ̧ ¹  

0.1.00.. 
 

ľńĺĕƟŀĽĬŒěĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅı 

 ̧
    

 ̧  ̧ ¹ ¹ 
    

¹ ¹ 
  

 ̧ ¹  

0.1.00./ ĔŅĶıńĥĬŅĕŀĚıŊĝȮ  ̧ ¹    ̧  ̧ ¹  ̧ ¹    ̧ ¹    ̧ ¹  
0.1.00.0 
 

ŁŀĶƢőĴĬŐĸŃĽŅĶėĺĭėŋĴ
ĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ 

 ̧      ̧  ̧    ̧      ̧ ¹    ̧ ¹  

0.1.00.1 
 

ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢĽņľĶńĭ
ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮ 

 ̧      ̧  ̧ ¹  ̧ ¹    ̧ ¹    ̧ ¹  

0.1.00.2 
 

ŏĪėőĬőĸĵňœĭőŀĶňŐŀėŏĨŀĶƢ
ĽņľĶńĭĚŅĬŏıŅŃŏĸňŘĵĚ
ŏĬŊŘŀŏĵŊŗŀıŊĝ 

 ̧      ̧  ̧ ¹  ̧ ¹    ̧ ¹    ̧ ¹  

0.1.00.3 ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚıŊĝ
ĽĴŋĬœıĶŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟ 

 ̧ ¹    ̧  ̧ ¹  ̧ ¹    ̧ ¹    ̧ ¹  

0.1.00.4 
 

ŏĪėőĬőĸĵňĔŅĶįĸŇĨ
įĸŇĨĳńĦĤƢĽĴŋĬœıĶŒĬ
ĶŃħńĭŀŋĨĽŅľĔĶĶĴ 

 ̧      ̧ ¹    ̧ ¹    ̧      ̧     

0.1.00.5 
 

ŏėĶŊŗŀĚĴŊŀĝƞĺĵĽĶƟŅĚ
ĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢ
ĝňĺĳŅı 

 ̧  ̧    ̧      ̧    ̧  ̧      ̧     

0.1.00.6 
 

ŏĪėőĬőĸĵňĔŅĶŐĵĔ
įĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇś 

 ̧      ̧  ̧    ̧  ̧    ̧      ̧  ̧   

0.1.00.7 
 

ŏĪėőĬőĸĵňŏŀĬœĞĴƢĪŅĚ
ŀŋĨĽŅľĔĶĶĴ 

 ̧      ̧  ̧  ̧  ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧ ¹ 

0.1.00/. ŏĪėőĬőĸĵňĬŘņĨŅĸĪňŗĴňķĪīŇś
ĪŅĚĝňĺĳŅı 

 ̧      ̧  ̧    ̧  ̧    ̧      ̧ ¹   

0.1.00// ŏĪėőĬőĸĵňĔŅĶľĴńĔĕńŘĬĽŌĚ  ̧      ̧  ̧    ̧  ̧    ̧      ̧  ̧   
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ĶľńĽĺŇĝŅ ĺŇĝŅ /,ȮħƟŅĬ
ėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

0,ȮħƟŅĬėĺŅĴĶŌƟ 1,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

2,ȮħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

3,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

/ 0 1 / 0 1 / 0 1 / 0 1 / 0 1 
0.1.00/0 ŏĪėőĬőĸĵňőıĶœĭőŀĨŇĔ

ŐĸŃıĶňœĭőŀĨŇĔ 
 ̧      ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧ ¹   

0.1.00/1 œĺĶńĽŏıŊŗŀĚŅĬĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 

 ̧      ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧   

0.1.00/2 ŏĪėĬŇėĪŅĚĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅ
ĕńŘĬĽŌĚ 

 ̧      ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧   

0.1.00/3 ĽĶňĶĺŇĪĵŅŐĭėĪňŏĶňĵ
ĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĪŅĚĔŅĶŏĔļĨĶŐĸŃ
ŀŋĨĽŅľĔĶĶĴ 

 ̧ ¹    ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧   

0.1.00/4 ěŋĸŇĬĪĶňĵƢĽƞĚŏĽĶŇĴĔŅĶ
ŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝŐĸŃ
ĮŋƜĵěŋĸŇĬĪĶňĵƢ 

 ̧ ¹    ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧   

0.1.00/5 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃĔŅĶ
įĸŇĨŏĴŐĪĭŀœĸĪƢěŅĔ
ŐĭėĪňŏĶňĵŐĸŃĶŅŏıŊŗŀ
ĔŅĶŏĔļĨĶ 

 ̧ ¹    ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧   

0.1.00/6 ĺŇĻĺĔĶĶĴĺŇĩňŏĴŐĪĭŀĸŇĞŉĴ  ̧      ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧   
0.1.00/7 ŐĴĽĽŏĮĔőĨĶŏĴĨĶňŏıŊŗŀ

ĚŅĬĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅı 

 ̧      ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧   

0.1.000. ŏĴĨŅěňőĬĴŇĔĽƢŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢĸņħńĭĔĶħ
ĬŇĺėĸňŀŇĔĽĴńĵŒľĴƞ 

 ̧      ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧   

0.1.000/ ĝňĺĽŅĶĽĬŏĪĻŐĸŃĔŅĶ
ěńħĔŅĶĕƟŀĴŌĸĽņľĶńĭ
ŏĪėőĬőĸĵňĝňĺĳŅı 

 ̧      ̧  ̧    ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧   

0.1.0000 ĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢŐĸŃŀĦŌ
ĝňĺĺŇĪĵŅĕńŘĬĽŌĚ 

 ̧  ̧    ̧  ̧    ̧   ¹  ̧   ¹  ̧     

0.1.0001 ĔĶŃĭĺĬĔŅĶŏľĬŊŀ
ıńĬīŋĔĶĶĴŐĸŃĔŅĶ
ħńħŐĮĸĚőĴŏĸĔŋĸőĮĶĨňĬ 

 ̧  ̧    ̧  ̧    ̧   ¹  ̧   ¹  ̧     

0.1.0002 ŏĪėőĬőĸĵňĔŅĶĽŊĭıńĬīŋƢ
ĽńĨĺƢĝńŘĬĽŌĚ 

 ̧ ¹ ¹  ̧ ¹ ¹  ̧ ¹ ¹  ̧ ¹ ¹  ̧ ¹ ¹ 

0.1.0003 ŏŀŖĬőħœėĶĬƢĺŇĪĵŅĕŀĚĽńĨĺƢ  ̧ ¹ ¹  ̧ ¹ ¹  ̧ ¹ ¹  ̧ ¹ ¹  ̧ ¹ ¹ 
0.1.0004 ŁŀĶƢőĴĬĽńĨĺƢĔńĭĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅı 

 ̧ ¹ ¹  ̧ ¹ ¹  ̧ ¹ ¹  ̧ ¹ ¹  ̧ ¹ ¹ 

0.1.0005 ıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ
ĶŃħńĭŏĞĸĸƢ 

 ̧      ̧ ¹    ̧ ¹    ̧ ¹ ¹  ̧  ̧   
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ĶľńĽĺŇĝŅ ĺŇĝŅ /,ȮħƟŅĬ
ėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

0,ȮħƟŅĬėĺŅĴĶŌƟ 1,ȮħƟŅĬĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

2,ȮħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

3,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

/ 0 1 / 0 1 / 0 1 / 0 1 / 0 1 
0.1.0006 ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ

ĽŇŗĚŐĺħĸƟŀĴ 
 ̧      ̧  ̧    ̧  ̧   ¹     ¹     

0.1.0007 ŏĪėőĬőĸĵňĔŅĶĭņĭńħ
ĴĸıŇļ 

 ̧      ̧  ̧    ̧  ̧   ¹     ¹     

0.1.001. ĔŅĶěńħĔŅĶėŋĦĳŅı
ĽŇŗĚŐĺħĸƟŀĴ 

 ̧      ̧  ̧    ̧  ̧   ¹     ¹     

0.1.001/ ĔŅĶėĺĭėŋĴŐĸŃěńħĔŅĶ
ĴĸıŇļŀŋĨĽŅľĔĶĶĴ 

 ̧      ̧  ̧    ̧  ̧   ¹     ¹     

0.1.0010 ıĸńĚĚŅĬĝňĺĳŅıěŅĔĕŀĚ
ŏĽňĵŀŇĬĪĶňĵƢ 

 ̧      ̧  ̧    ̧  ̧   ¹     ¹     

0.1.01./ ĺŇĪĵŅĬŇıĬīƢȮ/  ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧    ̧  ̧ ¹  ̧  ̧ ¹ 
0.1.01.0 ĺŇĪĵŅĬŇıĬīƢȮ0  ̧ ¹ ¹  ̧ ¹ ¹  ̧  ̧    ̧  ̧ ¹  ̧  ̧ ¹ 
0.1.01.1 ĺŇĪĵŅĬŇıĬīƢȮ1  ̧ ¹ ¹  ̧ ¹  ̧  ̧  ̧ ¹  ̧  ̧ ¹  ̧  ̧ ¹ 
0.1.01.2 ĺŇĪĵŅĬŇıĬīƢȮ2  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
0.1.01.3 ĺŇĪĵŅĬŇıĬīƢȮ5 ¸ ¹ ¹ ¸ ¹ ¹ ¸ ¸   ¸ ¸ ¹ ¸ ¸ ¹ 

0.1.01.3 ĺŇĪĵŅĬŇıĬīƢȮ6  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
0.1.01.7 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ ¸ ¹ ¹ ¸ ¹ ¹ ¸ ¸   ¸ ¸ ¹ ¸ ¸ ¹ 

 ǒėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮƺėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 
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4. ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĶŃħńĭľĸńĔĽŌĨĶȮ(PLOs) ĽŌƞ
ĶŅĵĺŇĝŅ 
ĶľńĽĺŇĝŅ ĺŇĝŅ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĶŃħńĭľĸńĔĽŌĨĶȮ 

PLO1 PLO2 PLO1 PLO4 PLO3 PLO4 
0.1.0... ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı U Ap An Ap     
0.1.0../ ĽńĴĴĬŅȮ/ U   Ap       
0.1.0..0 ĽńĴĴĬŅȮ0 U   Ap       
0.1.0..1 ĽńĴĴĬŅȮ1 U   Ap       
0.1.0..2 ĽńĴĴĬŅȮ2 U   Ap       
0.1.0/.. ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı U     E   Ap 
0.1.0/./ ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ   Ap An E An   
0.1.00.. ľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı U     An   Ap 
0.1.00./ ĔŅĶıńĥĬŅĕŀĚıŊĝȮ U Ap An   An Ap 
0.1.00.0 ŁŀĶƢőĴĬŐĸŃĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ U Ap An   An Ap 
0.1.00.1 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢĽņľĶńĭĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮ U Ap An   An Ap 
0.1.00.2 ŏĪėőĬőĸĵňœĭőŀĶňŐŀėŏĨŀĶƢĽņľĶńĭĚŅĬŏıŅŃŏĸňŘĵĚ

ŏĬŊŘŀŏĵŊŗŀıŊĝ U Ap An   An Ap 
0.1.00.3 ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚıŊĝĽĴŋĬœıĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ U Ap An   An Ap 
0.1.00.4 
 

ŏĪėőĬőĸĵňĔŅĶįĸŇĨįĸŇĨĳńĦĤƢĽĴŋĬœıĶŒĬĶŃħńĭ
ŀŋĨĽŅľĔĶĶĴ U Ap Ap   Ap   

0.1.00.5 ŏėĶŊŗŀĚĴŊŀĝƞĺĵĽĶƟŅĚĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢĝňĺĳŅı U     Ap   Ap 
0.1.00.6 ŏĪėőĬőĸĵňĔŅĶŐĵĔįĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇś U An An   An   
0.1.00.7 ŏĪėőĬőĸĵňŏŀĬœĞĴƢĪŅĚŀŋĨĽŅľĔĶĶĴ U Ap An Ap Ap Ap 
0.1.00/. ŏĪėőĬőĸĵňĬŘņĨŅĸĪňŗĴňķĪīŇśĪŅĚĝňĺĳŅı U An An       
0.1.00// ŏĪėőĬőĸĵňĔŅĶľĴńĔĕńŘĬĽŌĚ U An An   An   
0.1.00/0 ŏĪėőĬőĸĵňőıĶœĭőŀĨŇĔŐĸŃıĶňœĭőŀĨŇĔ U Ap An U An Ap 
0.1.00/1 œĺĶńĽŏıŊŗŀĚŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ U Ap An U An Ap 
0.1.00/2 ŏĪėĬŇėĪŅĚĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅĕńŘĬĽŌĚ U Ap An U An Ap 
0.1.00/3 ĽĶňĶĺŇĪĵŅŐĭėĪňŏĶňĵĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚ

ĔŅĶŏĔļĨĶŐĸŃŀŋĨĽŅľĔĶĶĴ U Ap An U An Ap 
0.1.00/4 ěŋĸŇĬĪĶňĵƢĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝŐĸŃĮŋƜĵ

ěŋĸŇĬĪĶňĵƢ U Ap An U An Ap 
0.1.00/5 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃĔŅĶįĸŇĨŏĴŐĪĭŀœĸĪƢěŅĔ

ŐĭėĪňŏĶňĵŐĸŃĶŅŏıŊŗŀĔŅĶŏĔļĨĶ U Ap An U An Ap 
0.1.00/6 ĺŇĻĺĔĶĶĴĺŇĩňŏĴŐĪĭŀĸŇĞŉĴ U Ap An U An Ap 
0.1.00/7 ŐĴĽĽŏĮĔőĨĶŏĴĨĶňŏıŊŗŀĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅı U Ap An U An Ap 
0.1.000. ŏĴĨŅěňőĬĴŇĔĽƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢĸņħńĭĔĶħĬŇĺėĸňŀŇĔ

ĽĴńĵŒľĴƞ U Ap An U An Ap 
0.1.000/ ĝňĺĽŅĶĽĬŏĪĻŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸĽņľĶńĭ

ŏĪėőĬőĸĵňĝňĺĳŅı U Ap An An An Ap 
0.1.0000 ĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢŐĸŃŀĦŌĝňĺĺŇĪĵŅĕńŘĬĽŌĚ U     An   Ap 
0.1.0001 ĔĶŃĭĺĬĔŅĶŏľĬŊŀıńĬīŋĔĶĶĴŐĸŃĔŅĶħńħŐĮĸĚőĴŏĸĔŋĸ

őĮĶĨňĬ U     E   Ap 
0.1.0002 ŏĪėőĬőĸĵňĔŅĶĽŊĭıńĬīŋƢĽńĨĺƢĝńŘĬĽŌĚ U Ap An E An Ap 
0.1.0003 ŏŀŖĬőħœėĶĬƢĺŇĪĵŅĕŀĚĽńĨĺƢ U     E   Ap 
0.1.0004 ŁŀĶƢőĴĬĽńĨĺƢĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı U     E   Ap 
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ĶľńĽĺŇĝŅ ĺŇĝŅ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĶŃħńĭľĸńĔĽŌĨĶȮ 
PLO1 PLO2 PLO1 PLO4 PLO3 PLO4 

0.1.0005 ıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴĶŃħńĭŏĞĸĸƢ U Ap An U An Ap 
0.1.0006 ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽŇŗĚŐĺħĸƟŀĴ U Ap An     U 
0.1.0007 ŏĪėőĬőĸĵňĔŅĶĭņĭńħĴĸıŇļ U Ap An     U 
0.1.001. ĔŅĶěńħĔŅĶėŋĦĳŅıĽŇŗĚŐĺħĸƟŀĴ U Ap An     U 
0.1.001/ ĔŅĶėĺĭėŋĴŐĸŃěńħĔŅĶĴĸıŇļŀŋĨĽŅľĔĶĶĴ U Ap An     U 
0.1.0010 ıĸńĚĚŅĬĝňĺĳŅıěŅĔĕŀĚŏĽňĵŀŇĬĪĶňĵƢ U Ap An     U 
0.1.01./ ĺŇĪĵŅĬŇıĬīƢȮ/ U Ap An E An Ap 
0.1.01.0 ĺŇĪĵŅĬŇıĬīƢȮ0 U Ap An E An Ap 
0.1.01.1 ĺŇĪĵŅĬŇıĬīƢȮ1 U Ap An E An Ap 
0.1.01.2 ĺŇĪĵŅĬŇıĬīƢȮ2 U Ap An E An Ap 
0.1.01.3 ĺŇĪĵŅĬŇıĬīƢȮ5 U Ap An E An Ap 
0.1.01.6 ĺŇĪĵŅĬŇıĬīƢȮ6 U Ap An E An Ap 
0.1.01.7 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ U Ap An An An Ap 
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5.ȮŐĽħĚįĸĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮŐĸŃĽŀħėĸƟŀĚĔńĭȮ@jmmkȮR_vmlmkwȮĶŃħńĭŒħ 
 

NJMq MsramkcȮQr_rckclr QncagƱaȮ
JM 

EclcpgaȮ 
JM 

Jctcj 

/ ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňĕńŘĬ
ĽŌĚĪňŗĽņėńĠŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĝňĺĳŅıœħƟ 

V  Knowledge S 
Skill + 

Attitude U 
0 ĴňĪńĔļŃĔŅĶĮĢŇĭńĨŇĚŅĬĕńŘĬĽŌĚŒĬĽŅĵĚŅĬ
ĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŐĸŃĽŅĕŅŀŊŗĬ
ĪňŗŏĔňŗĵĺĕƟŀĚ 

V  Knowledge U 
Skill ?p 

Attitude U 
1 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŏĝŊŗŀĴőĵĚŀĚėƢ
ėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŒĬ
ĔŅĶĮĢŇĭńĨŇĚŅĬœħƟ 

V  Knowledge An 
Skill An 

Attitude Ap 
2 ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟŀĚėƢ
ėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŒĬ
ĶŃħńĭĝŅĨŇŐĸŃ-ľĶŊŀĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴň
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

V  Knowledge An 
Skill E 

Attitude An 

3 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŒĝƟĪńĔļŃŒĬĔŅĶ
ŐĔƟœĕĮƤĠľŅĪňŗĞńĭĞƟŀĬ-ĕńŘĬĽŌĚŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬœħƟ 

 V Knowledge ?n 
Skill An 

Attitude An 
6 ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŒĬĶŃħńĭħň
ŏıŊŗŀĔŅĶĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇĝŅĔŅĶŐĸŃ
ĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĴňėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

 V Knowledge Ap 
Skill Ap 

Attitude Ap 

@jmmkŲqȮR_vmlmkw 
R ; Remembering, U =Understanding, Ap ;ȮApplying, An = Analyzing, E ;ȮEvaluating, 
C = Creating 
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6.ȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĔŅĶŏĶňĵĬĶŌƟĔńĭľĸńĔĽŌĨĶĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
NJMq ĶŅĵĸŃŏŀňĵħ įŌƟŒĝƟĚŅĬ

ĭńĦĤŇĨ
ĳŅėĶńģ 

įŌƟŒĝƟĚŅĬ
ĭńĦĤŇĨ
ĳŅėŏŀĔĝĬ 

ĴľŅĺŇĪĵŅĸńĵ
ŐĴƞőěƟ 

ĽĩŅĭńĬĔŅĶĻŉĔļŅ
ĶŃħńĭĨƞŀŏĬŊŗŀĚ 

įŌƟĽŀĬ ĻŇļĵƢ
ŏĔƞŅ 

ĻŇļĵƢ
ĮƤěěŋĭńĬ 

ĝŋĴĝĬ 

/ ĽŅĴŅĶĩŀīŇĭŅĵ
ľĸńĔĔŅĶŐĸŃ
ĪķļġňĕńŘĬĽŌĚĪňŗ
ĽņėńĠŏĔňŗĵĺĔńĭ
ŏĪėőĬőĸĵňĝňĺĳŅı
œħƟ 

F F M F F P P M 

2 ĴňĪńĔļŃĔŅĶ
ĮĢŇĭńĨŇĚŅĬĕńŘĬĽŌĚŒĬ
ĽŅĵĚŅĬĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅı
ŐĸŃĽŅĕŅŀŊŗĬĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

F F F F F P P M 

3 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ŐĸŃŏĝŊŗŀĴőĵĚŀĚėƢ
ėĺŅĴĶŌƟĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅı
ŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ
œħƟ 

F F F F F P P F 

4 ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢ
ŐĸŃĮĶŃĵŋĔĨƢŒĝƟ
ŀĚėƢėĺŅĴĶŌƟ
ĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅı
ŒĬĶŃħńĭĝŅĨŇŐĸŃ-
ľĶŊŀĬŅĬŅĝŅĨŇœħƟ
ŀĵƞŅĚĴň
ěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶ 

F F D F F P P D 

5 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ŐĸŃŒĝƟĪńĔļŃŒĬ
ĔŅĶŐĔƟœĕĮƤĠľŅĪňŗ
ĞńĭĞƟŀĬ-ĕńŘĬĽŌĚŒĬ
ĔŅĶĮĢŇĭńĨŇĚŅĬœħƟ 
 
 
 
 

F F M F F P P M 
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NJMq ĶŅĵĸŃŏŀňĵħ įŌƟŒĝƟĚŅĬ
ĭńĦĤŇĨ
ĳŅėĶńģ 

įŌƟŒĝƟĚŅĬ
ĭńĦĤŇĨ
ĳŅėŏŀĔĝĬ 

ĴľŅĺŇĪĵŅĸńĵ
ŐĴƞőěƟ 

ĽĩŅĭńĬĔŅĶĻŉĔļŅ
ĶŃħńĭĨƞŀŏĬŊŗŀĚ 

įŌƟĽŀĬ ĻŇļĵƢ
ŏĔƞŅ 

ĻŇļĵƢ
ĮƤěěŋĭńĬ 

ĝŋĴĝĬ 

6 ĴňĪńĔļŃĔŅĶŒĝƟ
ĳŅļŅŀńĚĔķļŏĝŇĚ
ĺŇĝŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻœħƟŒĬ
ĶŃħńĭħňŏıŊŗŀĔŅĶ
ĽĶƟŅĚĽĶĶėƢįĸĚŅĬ
ĺŇĝŅĔŅĶŐĸŃ
ĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĴň
ėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

F F M F F P P M 

 

F ůȮFully fulfilled, M ůȮModerately fulfilled, P ůȮPartially fulfilled 
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7. ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮNJMqȮĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ3ȮħƟŅĬĕŀĚȮĽĔŀ, 
PLOs 

 
 

/,ȮħƟŅĬėŋĦīĶĶĴ
ŐĸŃěĶŇĵīĶĶĴ 

0,ȮħƟŅĬėĺŅĴĶŌƟ 1,ȮħƟŅĬĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

2,ȮħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

3,ȮħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

/ 0 1 / 0 1 / 0 1 / 0 1 / 0 1 
ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŐĸŃ
ĪķļġňĕńŘĬĽŌĚĪňŗĽņėńĠŏĔňŗĵĺĔńĭ
ŏĪėőĬőĸĵňĝňĺĳŅıœħƟ 

ƺ   ǒ ƺ ƺ ƺ      ƺ ǒ ƺ 

ĴňĪńĔļŃĔŅĶĮĢŇĭńĨŇĚŅĬĕńŘĬĽŌĚŒĬ
ĽŅĵĚŅĬĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅıŐĸŃĽŅĕŅŀŊŗĬĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

ǒ ƺ ƺ ƺ ǒ ƺ ǒ ǒ ǒ ǒ ƺ ƺ ǒ ƺ ƺ 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŏĝŊŗŀĴőĵĚ
ŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬœħƟ 

ƺ   ƺ ǒ ǒ ǒ ƺ ƺ ƺ   ǒ   

ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟ
ŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅıŒĬĶŃħńĭĝŅĨŇ
ŐĸŃ-ľĶŊŀĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴň
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

ǒ  ƺ ƺ ǒ ǒ ǒ    ƺ  ǒ ǒ ǒ 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŒĝƟĪńĔļŃŒĬ
ĔŅĶŐĔƟœĕĮƤĠľŅĪňŗĞńĭĞƟŀĬ-ĕńŘĬĽŌĚ
ŒĬĔŅĶĮĢŇĭńĨŇĚŅĬœħƟ 

    ǒ ǒ ǒ   ƺ ǒ ƺ ƺ   

ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏĝŇĚ
ĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ
œħƟŒĬĶŃħńĭħňŏıŊŗŀĔŅĶĽĶƟŅĚĽĶĶėƢ
įĸĚŅĬĺŇĝŅĔŅĶŐĸŃĮĢŇĭńĨŇĚŅĬ
ŀĵƞŅĚĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 

ǒ ǒ  ǒ ǒ ƺ  ƺ ǒ    ǒ ǒ ǒ 

ľĴŅĵŏľĨŋȮ: ǒȮľĴŅĵĩŉĚȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮƺȮľĴŅĵĩŉĚȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 
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6,ȮėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 

ľĸńĔĽŌĨĶŐĭĭȮŐįĬȮĔȮŐĭĭȮĔȮ/ 
ĝńŘĬĮƖĪňŗ ĶŅĵĸŃŏŀňĵħ 

1 1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňĕńŘĬĽŌĚĪňŗĽņėńĠŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĝňĺĳŅıœħƟ 
2. ĴňĪńĔļŃĔŅĶĮĢŇĭńĨŇĚŅĬĕńŘĬĽŌĚŒĬĽŅĵĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŐĸŃĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ 
3. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶĮĢŇĭńĨŇĚŅĬœħƟ 

0 1. ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŒĬĶŃħńĭĝŅĨŇŐĸŃ-
ľĶŊŀĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŒĝƟĪńĔļŃŒĬĔŅĶŐĔƟœĕĮƤĠľŅĪňŗĞńĭĞƟŀĬ-ĕńŘĬĽŌĚŒĬĔŅĶĮĢŇĭńĨŇĚŅĬœħƟ 
3. ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŒĬĶŃħńĭħňŏıŊŗŀĔŅĶ
ĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇĝŅĔŅĶŐĸŃĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 

 

ľĸńĔĽŌĨĶŐĭĭȮŐįĬȮĔȮŐĭĭȮĔȮ2 
ĝńŘĬĮƖĪňŗ ĶŅĵĸŃŏŀňĵħ 

1 1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňĕńŘĬĽŌĚĪňŗĽņėńĠŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĝňĺĳŅıœħƟ 
2. ĴňĪńĔļŃĔŅĶĮĢŇĭńĨŇĚŅĬĕńŘĬĽŌĚŒĬĽŅĵĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŐĸŃĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ 
3. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶĮĢŇĭńĨŇĚŅĬœħƟ 

0 1. ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŒĬĶŃħńĭĝŅĨŇŐĸŃ-
ľĶŊŀĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŒĝƟĪńĔļŃŒĬĔŅĶŐĔƟœĕĮƤĠľŅĪňŗĞńĭĞƟŀĬ-ĕńŘĬĽŌĚŒĬĔŅĶĮĢŇĭńĨŇĚŅĬœħƟ 
3. ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŒĬĶŃħńĭħňŏıŊŗŀĔŅĶ
ĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇĝŅĔŅĶŐĸŃĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 

 

ľĸńĔĽŌĨĶŐĭĭȮŐįĬȮĕ 
ĝńŘĬĮƖĪňŗ ĶŅĵĸŃŏŀňĵħ 

1 1. ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňĕńŘĬĽŌĚĪňŗĽņėńĠŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĝňĺĳŅıœħƟ 
2. ĴňĪńĔļŃĔŅĶĮĢŇĭńĨŇĚŅĬĕńŘĬĽŌĚŒĬĽŅĵĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŐĸŃĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ 
3. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŏĝŊŗŀĴőĵĚŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶĮĢŇĭńĨŇĚŅĬœħƟ 

0 1. ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŒĬĶŃħńĭĝŅĨŇŐĸŃ-
ľĶŊŀĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŒĝƟĪńĔļŃŒĬĔŅĶŐĔƟœĕĮƤĠľŅĪňŗĞńĭĞƟŀĬ-ĕńŘĬĽŌĚŒĬĔŅĶĮĢŇĭńĨŇĚŅĬœħƟ 
3. ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŒĬĶŃħńĭħňŏıŊŗŀĔŅĶ
ĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇĝŅĔŅĶŐĸŃĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
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ľĴĺħĪňŗȮ5  ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

 

1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 
       ŒĝƟľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2562 ĕƟŀȮ21 ĔŅĶĺńħįĸŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŐĭĭĶŃĭĭĔŅĶŒľƟėŃŐĬĬȮ
&grading system) ŐĸŃŐĭĭĶŃħńĭėŃŐĬĬȮ&grade point) ŒĝƟĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2562ȮŐĸŃĶŃŏĭňĵĭŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚĪňŗĮĶŃĔŅĻŒĝƟŒĬĕĦŃĬńŘĬőħĵ
ŀĬŋőĸĴ 

 

2.  ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
ĔŅĶĪĺĬĽŀĭȮľĴŅĵĩŉĚȮĔŅĶĪĭĪĺĬĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĞŉŗĚŒľƟŏĸŊŀĔ

ěŅĔĨńĺŀĵƞŅĚĪňŗĔņľĬħȮħńĚĨƞŀœĮĬňŘ 

1. ŏĴŊŗŀĶŅĵĺŇĝŅĨńħŏĔĶħŏĶňĵĭĶƟŀĵŐĸƟĺŒľƟŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶľĶŊŀĔĶĶĴĔŅĶĶŃħńĭŀŊŗĬ
ĨŅĴėĺŅĴŏľĴŅŃĽĴȮıŇěŅĶĦŅĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃŒľƟŏĔĶħŒĬĶŅĵĺŇĝŅĬńŘĬȮĩƟŅįŇħĽńĚŏĔĨȮ
ŏĝƞĬȮĴňȮA ľĶŊŀȮF ľĶŊŀȮI ĴŅĔŏĔŇĬœĮȮŒľƟĭńĬĪŉĔŐĸŃĶŅĵĚŅĬįĸĨƞŀėĦŃĔĶĶĴĔŅĶĮĶŃěņėĦŃ 

2. ĔĶĶĴĔŅĶĮĶŃěņėĦŃěńħĮĶŃĝŋĴıŇěŅĶĦŅŏĔĶħȮőħĵĭĶĶěŋŏĶŊŗŀĚĔŅĶĪĺĬĽŀĭŒľƟŏĮƦĬĺŅĶŃ
ıŇěŅĶĦŅĔŅĶĶŅĵĚŅĬįĸěŅĔȮĕƟŀȮ1  

3. ĔĶĶĴĔŅĶĮĶŃěņėĦŃŀŅěıŇěŅĶĦŅŒľƟŀŅěŅĶĵƢĮĶŃěņĶŅĵĺŇĝŅĪĭĪĺĬĔŅĶŒľƟŏĔĶħ 

      2.1 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĪňŗĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅ 
1. ŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĪĺĬĽŀĭȮŏıŊŗŀĽŋƞĴĨĶĺěĽŀĭĶŅĵĺŇĝŅȮĶŅĵĚŅĬȮőėĶĚĚŅĬȮľĶŊŀ
ĚŅĬŀŊŗĬȮŕȮĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵĔŅĶĨĶĺěĽŀĭěŅĔŏŀĔĽŅĶȮ
ŐĸŃĔŅĶĽńĴĳŅļĦƢįŌƟŏĶňĵĬȮįŌƟĽŀĬȮŐĸŃįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĔńĭľĸńĔĽŌĨĶŐĸŃŀĚėƢĔĶ 

2. ĔŅĶĮĶŃŏĴŇĬįĸŐĨƞĸŃĶŅĵĺŇĝŅĨƟŀĚįƞŅĬĪňŗĮĶŃĝŋĴŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃ
ėĦŃĔĶĶĴĔŅĶĮĶŃěņėĦŃĔƞŀĬĔŅĶĮĶŃĔŅĻįĸ 

       2.2 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅ 
         ŏĬƟĬĔŅĶĪņĺŇěńĵĽńĴķĪīŇįĸĕŀĚĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮĪňŗĪņŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃ

ĬņįĸĺŇěńĵĪňŗœħƟĵƟŀĬĔĸńĭĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮ
ĶĺĴĪńŘĚĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃľĬƞĺĵĚŅĬőħĵŀĚėƢĔĶĶŃħńĭĽŅĔĸȮőħĵĴňħņŏĬŇĬĔŅĶ
ħńĚĨƞŀœĮĬňŘ 

1. ĨŇħĨŅĴŐĸŃĽņĶĺěĳŅĺŃĔŅĶœħƟĚŅĬĪņĕŀĚĭńĦĤŇĨĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗěĭ
ĔŅĶĻŉĔļŅȮŒĬħƟŅĬĕŀĚĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪņȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮ
ėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭĔŅĶĚŅĬŀŅĝňı 

2. ĨŇħĨŅĴŐĸŃĽņĶĺěĔŅĶĮĶŃŏĴŇĬěŅĔĬńĔĻŉĔļŅŏĔƞŅĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŐĸŃľńĺľĬƟŅ
ĚŅĬ-įŌƟŒĝƟĭńĦĤŇĨȮŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬȮĶĺĴĪńŘĚ
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ĽŅĕŅŀŊŗĬȮŕȮĪňŗĔņľĬħŒĬľĸńĔĽŌĨĶȮĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮ
ĶĺĴĪńŘĚŏĮƕħőŀĔŅĽŒľƟĴňĔŅĶŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬħƟĺĵ 

3. ĽņĶĺěėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶľĶŊŀŏĮƦĬŀŅěŅĶĵƢ
ıŇŏĻļȮĨƞŀėĺŅĴıĶƟŀĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬȮŐĸŃėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅ 

4. ĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬěŅĔĳŅĺŃĔŅĶœħƟĚŅĬĪņĕŀĚĭńĦĤŇĨĪňŗĨĶĚĔńĭĽŅĕŅĺŇĝŅŐĸŃ
ėĺŅĴıŉĚıŀŒěĕŀĚĭńĦĤŇĨĨƞŀĔŅĶĬņėĺŅĴĶŌƟœħƟĶńĭœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĪņĚŅĬ 

5. ĽņĶĺěėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨŒĬħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃĔŅĶĪņĚŅĬŒĬ
ĽĩŅĬĮĶŃĔŀĭĔŅĶ 

6. ĮĶŃŏĴŇĬěŅĔĻŇļĵƢŏĔƞŅ+ĻŇļĵƢĮƤěěŋĭńĬȮŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗ
ŏĶňĵĬȮĶĺĴĪńŘĚĽŅĕŅŀŊŗĬȮŕȮĪňŗĔņľĬħŒĬľĸńĔĽŌĨĶȮĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňı
ĕŀĚĭńĦĤŇĨȮĶĺĴĪńŘĚŏĮƕħőŀĔŅĽŒľƟŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬ 

 

3. ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ  
 3.1  ľĸńĔĽŌĨĶȮŐįĬȮĔȮŐĭĭȮĔȮ1 

1. ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴľĸńĔŏĔĦĤƢŐĸŃŏĚŊŗŀĬœĕĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ &ŏŀĔĽŅĶŐĬĭȮ9) 
2. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive examination) ŏıŊŗŀŏĮƦĬįŌƟĴňĽŇĪīŇś
ĕŀěńħĪņĶŌĮŏĸƞĴĺŇĪĵŅĬŇıĬīƢ 

3. ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚěŃĨƟŀĚ
ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĪņ
ľĬƟŅĪňŗŏĮƦĬĮĶŃīŅĬĔĶĶĴĔŅĶĽŀĭ ŐĸŃĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟ 

4. ĬńĔĻŉĔļŅěŃĨƟŀĚĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶŏįĵŐıĶƞ
œĴƞĬƟŀĵĔĺƞŅȮ2 ŏĶŊŗŀĚȮőħĵŏĸŊŀĔĶŌĮŐĭĭŒħĶŌĮŐĭĭľĬŉŗĚħńĚĨƞŀœĮĬňŘ 

1) įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶŒĬ
ĶŃħńĭĝŅĨŇȮľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ
ŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽņľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶȮ
œĴƞĬƟŀĵĔĺƞŅȮ2ȮŏĶŊŗŀĚȮľĶŊŀ 

2) įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶŒĬ
ĶŃħńĭĝŅĨŇȮľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ
ŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽņľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶȮ
œĴƞĬƟŀĵĔĺƞŅȮ/ȮŏĶŊŗŀĚȮŐĸŃŏĽĬŀįĸĚŅĬĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŒĬĶŌĮŐĭĭĭĶĶĵŅĵœĴƞĬƟŀĵĔĺƞŅȮ
/ȮėĶńŘĚȮőħĵĭĪėĺŅĴĪňŗĬņŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮ&full paper'ȮœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬ
ĔŅĶĮĶŃĝŋĴȮ&proceedings'Ȯ 

5. ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœħƟĶńĭĪŋĬěŅĔľĬƞĺĵĚŅĬĳŅĵĬŀĔȮŏĔĦĤƢĔŅĶěĭĕŀĚĬńĔĻŉĔļŅĨƟŀĚ
ŏĮƦĬœĮĨŅĴŏĔĦĤƢĕŀĚŐľĸƞĚĪŋĬȮĪńŘĚĬňŘȮĨƟŀĚœĴƞĨŗņĔĺƞŅŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĕŀĚ
ľĸńĔĽŌĨĶ 
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 3.2  ľĸńĔĽŌĨĶȮŐįĬȮĔȮŐĭĭȮĔȮ2 

1. ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗĔņľĬħŒĬľĸńĔĽŌĨĶȮőħĵěŃĨƟŀĚœħƟĶńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗņĔĺƞŅȮ
3.00 ěŅĔĶŃĭĭȮ4 ĶŃħńĭėŃŐĬĬľĶŊŀŏĪňĵĭŏĪƞŅ 

2. ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴľĸńĔŏĔĦĤƢŐĸŃŏĚŊŗŀĬœĕĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮ&ŏŀĔĽŅĶŐĬĭȮ
9) 

3. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive examination) ŏıŊŗŀŏĮƦĬįŌƟĴňĽŇĪīŇś
ĕŀěńħĪņĶŌĮŏĸƞĴĺŇĪĵŅĬŇıĬīƢ 

4. ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚěŃĨƟŀĚ
ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĪņ
ľĬƟŅĪňŗŏĮƦĬĮĶŃīŅĬĔĶĶĴĔŅĶĽŀĭȮŐĸŃĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟ 

5. ĬńĔĻŉĔļŅĨƟŀĚĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢ
ľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽņľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶľĶŊŀĬņŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
őħĵĭĪėĺŅĴĪňŗĬņŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮ(Full paper) œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚ
ěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ(Proceedings) ħńĚĔĸƞŅĺȮŐĸŃȮĬņŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶľĶŊŀ
ĴňŏĸĕĪňŗėņĕŀĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶěŅĔįĸĚŅĬĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢȮőħĵĴň
ĽńħĽƞĺĬĔŅĶĮĶŃħŇļģƢȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ40 

6.  ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœħƟĶńĭĪŋĬěŅĔľĬƞĺĵĚŅĬĳŅĵĬŀĔȮŏĔĦĤƢĔŅĶěĭĕŀĚĬńĔĻŉĔļŅĨƟŀĚ   Ȯ
ŏĮƦĬœĮĨŅĴŏĔĦĤƢĕŀĚŐľĸƞĚĪŋĬȮĪńŘĚĬňŘĨƟŀĚœĴƞĨŗņĔĺƞŅŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĕŀĚ
ľĸńĔĽŌĨĶ 

 
     3.3 ľĸńĔĽŌĨĶȮŐįĬȮĕ 

1. ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗĔņľĬħŒĬľĸńĔĽŌĨĶȮőħĵěŃĨƟŀĚœħƟĶńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗņĔĺƞŅȮ
3.00 ěŅĔĶŃĭĭȮ4 ĶŃħńĭėŃŐĬĬľĶŊŀŏĪňĵĭŏĪƞŅ 

2. ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴľĸńĔŏĔĦĤƢŐĸŃŏĚŊŗŀĬœĕĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮ&ŏŀĔĽŅĶŐĬĭȮ
9) 

3. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive examination) ħƟĺĵĕƟŀŏĕňĵĬŐĸŃ/
ľĶŊŀĮŅĔŏĮĸƞŅŒĬĽŅĕŅĺŇĝŅĬńŘĬȮŏĽĬŀĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

4. ŏĽĬŀĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅėĶńŘĚĽŋħĪƟŅĵőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚěŃĨƟŀĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇěŅĔ
ĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĪņľĬƟŅĪňŗŏĮƦĬĮĶŃīŅĬĔĶĶĴĔŅĶĽŀĭȮŐĸŃĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟ
įŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟ 

5. ĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĨƟŀĚœħƟĶńĭĔŅĶ
ŏįĵŐıĶƞŒĬĸńĔļĦŃŒħĸńĔļĦŃľĬŉŗĚĪňŗĽŊĭėƟĬœħƟ 
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ľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
/,ȮĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞ 

1) ĴňĔŅĶĮģĴĬŇŏĪĻȮŐĸŃŀĭĶĴıńĥĬŅĺŇĝŅĝňıėĶŌŒľƟŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĩŉĚ
ĭĪĭŅĪȮ 
ľĬƟŅĪňŗȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮėĦŃȮĨĸŀħěĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

2) ěńħĪņĶŃĭĭıňŗŏĸňŘĵĚȮ(Mentoring System) ŒľƟĔńĭėĦŅěŅĶĵƢŒľĴƞȮ 
3) ěńħĪņėŌƞĴŊŀėĦŅěŅĶĵƢŐĸŃŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĢŇĭńĨŇĚŅĬŒľƟėĦŅěŅĶĵƢȮȮ 
4) ėĦŃěńħŒľƟĴňĔŅĶĴŀĭľĴŅĵľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĬőĵĭŅĵȮĶŃĭĭĔŅĶĪņĚŅĬĨƞŅĚȮŕȮȮ
ŒĬĽƞĺĬĪňŗŏĔňŗĵĺĕƟŀĚĕŀĚėĦŃ 

 
0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
0,/ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
1) ŒľƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽņėńĠȮĔŅĶĺńħįĸŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸ 

2) ŒľƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĺŇěńĵŒĬĝńŘĬŏĶňĵĬŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĔŅĶĻŉĔļŅ 
3) ĽĬńĭĽĬŋĬŒľƟėĦŅěŅĶĵƢŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮŀĭĶĴȮĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬ 

4) ĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶĭŌĶĦŅĔŅĶħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĔńĭıńĬīĔŇěħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ
ĔŅĶĺŇěńĵȮ 
ŐĸŃĭĶŇĔŅĶĺŇĝŅĔŅĶ 

5) ĽĬńĭĽĬŋĬŒľƟĴňĔŅĶěńħŏĺĪňŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮŏĶŊŗŀĚĺŇěńĵŒĬĝńŘĬŏĶňĵĬ 
 

2.2 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕ 
1) ĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟėĦŅěŅĶĵƢıńĥĬŅįĸĚŅĬŏıŊŗŀŏıŇŗĴĻńĔĵĳŅıĨŅĴĨņŐľĬƞĚĚŅĬȮŏĝƞĬȮ
ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ 

2) ĽƞĚŏĽĶŇĴŒľƟĴňőŀĔŅĽŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮŐĸŃŏıŇŗĴıŌĬėĺŅĴĶŌƟħƟŅĬĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňı 

3) ĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟėĦŅěŅĶĵƢěńħĪņįĸĚŅĬŏıŊŗŀĕŀĔņľĬħĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 
4) ĴňĔŅĶŒľƟėĺŅĴĶŌƟħƟŅĬěĶĶĵŅĭĶĶĦŀŅěŅĶĵƢȮŐĸŃėĺĭėŋĴħŌŐĸŒľƟėĦŅěŅĶĵƢĩŊŀĮĢŇĭńĨŇ 

 
 
 
 
 



Ĵėŀ,2                                                                                                         90 

ľĴĺħĪňŗȮ7ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

1. ĔŅĶĔņĔńĭĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮœħƟĴňĔŅĶĭĶŇľŅĶěńħĔŅĶ

ľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ0336ȮŐĸŃĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮŐĬĺĪŅĚĔŅĶĮĢŇĭńĨŇĨŅĴĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&ĜĭńĭĪňŗȮ1'Ȯı,Ļ,Ȯ0336ȮőħĵľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪȮĴňŏĔĦĤƢ
ĴŅĨĶģŅĬȮ/0ȮĕƟŀȮħńĚĬňŘ 
  

 /,/ȮěņĬĺĬŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěņĬĺĬȮ4ȮėĬȮħńĚĬňŘ 

Īňŗ ĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀȮůȮĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĨĶĚ- 
ĽńĴıńĬīƢ 

/ įŌƟĝƞĺĵ 
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮƕĵŃĬŋĝȮ 
ŏĬňĵĴĪĶńıĵƢ 

Doctor of Philosophy 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Applied Bioscience 
ĝňĺĺŇĪĵŅ 
ŏĪėĬŇėĔŅĶŐıĪĵƢ 

ĨĶĚ 

2 įŌƟĝƞĺĵ 
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵœıőĶěĬƢȮȮ 
ĺĚĻƢıŋĪīŇĽŇĬ 

ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ 
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 

ĨĶĚ 

3 įŌƟĝƞĺĵ 
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĮĺňĦŅȮ 
ĳŌĴŇĽŋĪīŅįĸ 

Doctor of Philosophy 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

Plant Science  
ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĔļĨĶĻŅĽĨĶƢ 

ĨĶĚ 

2 ŀŅěŅĶĵƢ ĬŅĚĽŅĺĪŇıĮĳŅȮ 
ıŇĽŇļģƢĔŋĸ 

Doctor of Philosophy 
 
@achelor of Arts 

Cellular and 
Molecular Biology 
Biochemistry 

ĨĶĚ 

 
1.2 ėŋĦĽĴĭńĨŇĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪńŘĚȮ2ȮėĬȮĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔĪńŘĚľĴħȮŐĸŃ

ėŋĦĺŋĥŇĨĶĚĔńĭĽŅĕŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮ 
 

1.3 ĔŅĶĨňıŇĴıƢŏįĵŐıĶƞįĸĚŅĬĕŀĚįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅ 
 ľĸńĔĽŌĨĶȮŐįĬȮĔȮŐĭĭȮĔȮ/ 

  ĬńĔĻŉĔļŅĨƟŀĚĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞœĴƞĬƟŀĵ
ĔĺƞŅȮ2 ŏĶŊŗŀĚȮőħĵŏĸŊŀĔĶŌĮŐĭĭŒħĶŌĮŐĭĭľĬŉŗĚħńĚĨƞŀœĮĬňŘȮ 

1) įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶŒĬ
ĶŃħńĭĝŅĨŇȮľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ
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ŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽņľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶȮ
œĴƞĬƟŀĵĔĺƞŅȮ2ȮŏĶŊŗŀĚȮľĶŊŀ 

2) įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶŒĬ
ĶŃħńĭĝŅĨŇȮľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ
ŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽņľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶȮ
œĴƞĬƟŀĵĔĺƞŅȮ/ȮŏĶŊŗŀĚȮŐĸŃŏĽĬŀįĸĚŅĬĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŒĬĶŌĮŐĭĭĭĶĶĵŅĵœĴƞĬƟŀĵĔĺƞŅȮ
/ȮėĶńŘĚȮőħĵĭĪėĺŅĴĪňŗĬņŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮ&full paper'ȮœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬ
ĔŅĶĮĶŃĝŋĴȮ&proceedings'Ȯ 

 &ľĴŅĵŏľĨŋ: ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœħƟĶńĭĪŋĬěŅĔľĬƞĺĵĚŅĬĳŅĵĬŀĔȮŏĔĦĤƢĔŅĶěĭĕŀĚ
ĬńĔĻŉĔļŅĨƟŀĚŏĮƦĬœĮĨŅĴŏĔĦĤƢĕŀĚŐľĸƞĚĪŋĬȮĪńŘĚĬňŘȮĨƟŀĚœĴƞĨŗņĔĺƞŅŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĕŀĚ
ľĸńĔĽŌĨĶ' 
 

 ľĸńĔĽŌĨĶȮŐįĬȮĔȮŐĭĭȮĔȮ0 
ȮȮȮȮȮȮ1) ĬńĔĻŉĔļŅĨƟŀĚĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢȮĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢ
ľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽņľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶľĶŊŀĬņŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
őħĵĭĪėĺŅĴĪňŗĬņŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮ(Full paper) œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚ
ěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ(Proceedings) ħńĚĔĸƞŅĺȮŐĸŃȮ 

     2) ĬņŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ ľĶŊŀĴňŏĸĕĪňŗėņĕŀĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶěŅĔįĸĚŅĬĪňŗ
ŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢȮőħĵĴňĽńħĽƞĺĬĔŅĶĮĶŃħŇļģƢȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ40 

 &ľĴŅĵŏľĨŋ: ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœħƟĶńĭĪŋĬěŅĔľĬƞĺĵĚŅĬĳŅĵĬŀĔȮŏĔĦĤƢĔŅĶěĭĕŀĚ
ĬńĔĻŉĔļŅĨƟŀĚŏĮƦĬœĮĨŅĴŏĔĦĤƢĕŀĚŐľĸƞĚĪŋĬȮĪńŘĚĬňŘȮĨƟŀĚœĴƞĨŗņĔĺƞŅŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĕŀĚ
ľĸńĔĽŌĨĶ' 
 

ľĸńĔĽŌĨĶȮŐįĬȮĕ 
    ĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĶŅĵĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞŒĬ

ĸńĔļĦŃŒħĸńĔļĦŃľĬŉŗĚĪňŗĽŊĭėƟĬœħƟ 
&ľĴŅĵŏľĨŋ: ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœħƟĶńĭĪŋĬěŅĔľĬƞĺĵĚŅĬĳŅĵĬŀĔȮŏĔĦĤƢĔŅĶěĭĕŀĚĬńĔĻŉĔļŅĨƟŀĚŏĮƦĬœĮ
ĨŅĴŏĔĦĤƢĕŀĚŐľĸƞĚĪŋĬȮĪńŘĚĬňŘȮĨƟŀĚœĴƞĨŗņĔĺƞŅŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶ' 
 

1.4 ĳŅĶŃĚŅĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ 
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔŏĮƦĬŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀ

ŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨņŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĺŇĝŅĔŅĶĪňŗ
œĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴ
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ľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶȮ
ŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

ĳŅĶŃĚŅĬĪňŗĮĶŉĔļŅĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮėŇħŏĮƦĬėƞŅėŃŐĬĬėŊŀĔņľĬħŒľƟĳŅĶŃĚŅĬĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢȮ/ȮȮėĬȮȮėŇħŏĮƦĬȮ1ȮŐĨƟĴȮĔņľĬħŒľƟĳŅĶŃĚŅĬĪňŗĮĶŉĔļŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ/ȮȮėĬȮȮėŇħŏĮƦĬȮ/Ȯ
ŐĨƟĴȮŏĔĦĤƢĴŅĨĶģŅĬŒľƟėŇħěŅĔŀŅěŅĶĵƢȮ/ȮėĬĴňĳŅĶŃĚŅĬŏĮƦĬĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃĶĺĴŐĸƟĺœĴƞŏĔŇĬȮ/3ȮŐĨƟĴȮ 

ŒĬĔĶĦňĪňŗŀŅěŅĶĵƢŏĮƦĬĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃĶĺĴĳŅĶŃĚŅĬŐĸƟĺŏĔŇĬȮ/3Ȯ
ŐĨƟĴȮěŃĽŅĴŅĶĩŏĮƦĬĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃŏıŇŗĴœħƟȮŐĨƞĶĺĴŐĸƟĺĨƟŀĚœĴƞŏĔŇĬȮ1.ȮŐĨƟĴȮ
őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐěƟĚėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅĶńĭĪĶŅĭ 

 
 1.5 ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴĶŀĭĶŃĵŃŏĺĸŅĪňŗĔņľĬħ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮŏĮƦĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĪňŗ
ŏĮƕħĶńĭĬńĔĻŉĔļŅŒĬĮƖĔŅĶĻŉĔļŅȮ0345ȮŐĸŃœħƟĔņľĬħĔĶŀĭĶŃĵŃŏĺĸŅĔŅĶĮĶńĭĮĶŋĚŒĬĮƖȮ0346ȮŏıŊŗŀŒĝƟ
ĔńĭĬńĔĻŉĔļŅŒľĴƞĮƖĔŅĶĻŉĔļŅȮ0347 

 
1.6 ĔŅĶħņŏĬŇĬĚŅĬŒľƟŏĮƦĬœĮĨŅĴĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬŏıŊŗŀĔŅĶĮĶŃĔńĬėŋĦĳŅı

ľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňĔŅĶħņŏĬŇĬĚŅĬĨŅĴĨńĺĭƞĚĝňŘȮ

TQFȮĕƟŀȮ/+3ȮħńĚĬňŘ 
1) ħņŏĬŇĬĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬĕŀĚŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵȮ0ȮėĶńŘĚĨƞŀĳŅėĔŅĶĻŉĔļŅȮŐĸŃ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ĮĶŃĝŋĴ 

2) ħņŏĬŇĬĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇĶŃħńĭŀŋħĴĻŉĔļŅȮőħĵĴňĔŅĶěńħĪņŏĸƞĴȮ
Ĵėŀ,0ȮŒľƟĽŀħėĸƟŀĚĔńĭŏĔĦĤƢĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮĕŀĚ
ĽņĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŐĸŃħņŏĬŇĬĔŅĶěńħĽƞĚıŇěŅĶĦŅĶńĭĪĶŅĭĔŅĶŒľƟ
ėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶ 

3) ħņŏĬŇĬĔŅĶěńħĪņĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ
ĨŅĴŐĭĭȮĴėŀ,1ȮĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵĪņĔŅĶěńħĽƞĚĔƞŀĬŏĮƕħĽŀĬŐĨƞĳŅėĔŅĶĻŉĔļŅŒľƟ
ėĶĭĪŋĔĶŅĵĺŇĝŅ 

4) ħņŏĬŇĬĔŅĶěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶ
ĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,3ȮĳŅĵŒĬȮ1.ȮĺńĬľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗ
ŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

5) ħņŏĬŇĬĔŅĶěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,5ȮĳŅĵŒĬȮ4.Ȯ
ĺńĬľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 
 
 



Ĵėŀ,2                                                                                                         93 

2. ĭńĦĤŇĨ 
2.1 ėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ 
1) ěńħĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟ
ĽƞĺĬŏĽňĵȮĪńŘĚŏĝŇĚėŋĦĳŅıŐĸŃĮĶŇĴŅĦ 

2) ĮĶŃĴŅĦĔŅĶėĺŅĴĨƟŀĚĔŅĶŐĶĚĚŅĬĮĶŃěņĮƖ 
3) ĴňŐįĬĔŅĶěńħĪņĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŏĴŊŗŀ
ėĶĭĶŀĭľĸńĔĽŌĨĶȮŏıŊŗŀŒĝƟŏĮƦĬĕƟŀĴŌĸŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨƞŀœĮ 

0,0ȮĔŅĶœħƟĚŅĬĪņĕŀĚįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĶƞĺĴŒĝƟĕƟŀĴŌĸĔŅĶĽņĶĺě

ĽĳŅĺŃĔŅĶĴňĚŅĬĪņĕŀĚĭńĦĤŇĨȮĨŅĴĔŅĶħņŏĬŇĬĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮhttp8--www,e+
manage,mju,ac,th-survey_ALLRPT,aspx 
 

3,ȮĬńĔĻŉĔļŅ 
1,/ȮĔŅĶĶńĭĬńĔĻŉĔļŅ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶĶńĭ

ĬńĔĻŉĔļŅĪňŗĮĶŃĔŀĭħƟĺĵĔĸœĔĶŃħńĭĴľŅĺŇĪĵŅĸńĵŐĸŃĶŃħńĭľĸńĔĽŌĨĶ 
/'ȮĶŃħńĭĴľŅĺŇĪĵŅĸńĵȮőħĵĭńĦĤŇĨĺŇĪĵŅĸńĵĪņľĬƟŅĪňŗĺŅĚŐįĬŐĸŃĔņĔńĭĬőĵĭŅĵĔŅĶĶńĭ
ĬńĔĻŉĔļŅȮĔŀĚŐįĬĚŅĬĪņľĬƟŅĪňŗĶĺĭĶĺĴěņĬĺĬĬńĔĻŉĔļŅŐĸŃĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶ
ŒľƟėĦŃĔĶĶĴĔŅĶ-įŌƟĭĶŇľŅĶĪĶŅĭȮ 
0'ȮĶŃħńĭľĸńĔĽŌĨĶȮĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪņľĬƟŅĪňŗĺŅĚŐįĬȮĔņľĬħěņĬĺĬ
ĬńĔĻŉĔļŅŐĸŃėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮŐĸŃĶŅĵĚŅĬĕƟŀĴŌĸŒľƟėĦŃĪĶŅĭ 

 
ĞŉŗĚĔŅĶĶńĭĬńĔĻŉĔļŅŏĕƟŅĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅőĪĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮěŃħņŏĬŇĬĔŅĶ

ĽŀĭėńħŏĸŊŀĔȮ0ȮĶŀĭĨƞŀĮƖĔŅĶĻŉĔļŅ 
ĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅőħĵľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ

ŏĪėőĬőĸĵňĝňĺĳŅıȮĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶıŇěŅĶĦŅőėĶĚĔŅĶ-ĔŇěĔĶĶĴŒĬĔŅĶŏĨĶňĵĴėĺŅĴ
ıĶƟŀĴĬńĔĻŉĔļŅŒľĴƞȮ 

 

1,0ȮȮĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĬńĔĻŉĔļŅ 
ĔŅĶėĺĭėŋĴħŌŐĸȮĔŅĶŒľƟėņĮĶŉĔļŅĺŇĝŅĔŅĶȮŐĸŃĔŅĶŐĬŃŐĬĺŐĔƞĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮ

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňŐĬĺĪŅĚĮĢŇĭńĨŇħńĚĬňŘ 
/'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮŏıŊŗŀĪņľĬƟŅĪňŗĨŅĴĪňŗ
ĴľŅĺŇĪĵŅĸńĵĔņľĬħ 

2'ȮŀŅěŅĶĵƢĪŋĔėĬěńħĪņĨŅĶŅĚĔŅĶĪņĚŅĬıĶƟŀĴĔņľĬħŏĺĸŅĺƞŅĚŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅ
ıĭœħƟĨŅĴŏĺĸŅĪňŗœħƟĔņľĬħœĺƟȮ 
1'ȮŀŅěŅĶĵƢŏĮƕħĝƞŀĚĪŅĚĔŅĶĽŊŗŀĽŅĶĪŅĚĽŅĶĽĬŏĪĻȮŏĝƞĬȮE+mail, Facebook, LINEȮŐĸŃȮ

MS-Teams ŏĮƦĬĨƟĬ 
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ŀňĔĪńŘĚĴňĔŅĶŏıŇŗĴĝƞŀĚĪŅĚĔŅĶŀŋĪīĶĦƢĕŀĚĬńĔĻŉĔļŅȮĔĶĦňĪňŗĬńĔĻŉĔļŅĽĚĽńĵŏĶŊŗŀĚĔŅĶĮĶŃŏĴŇĬįĸ
ŒĬĶŅĵĺŇĝŅľĶŊŀŏĶŊŗŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĽŅĴŅĶĩħņŏĬŇĬĔŅĶœħƟħńĚĬňŘ 

/'ȮŒľƟĽŀĭĩŅĴěŅĔŀŅěŅĶĵƢįŌƟĽŀĬĮĶŃěņĺŇĝŅȮľĶŊŀŀŅěŅĶĵƢįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅ 
0'ȮĵŊŗĬėņĶƟŀĚĕŀħŌĔĶŃħŅļėņĨŀĭĳŅĵŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅľĸńĚěŅĔĺńĬĮĶŃĔŅĻįĸĔŅĶĻŉĔļŅ 
1'ȮĬńĔĻŉĔļŅĽŅĴŅĶĩĵŊŗĬėņĶƟŀĚŀŋĪīĶĦƢœħƟőħĵĨĶĚĨƞŀėĦĭħňȮįŌƟŀņĬĺĵĔŅĶȮŀīŇĔŅĶĭħňȮľĶŊŀ
ėĦŃĔĶĶĴĔŅĶĪňŗĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚ 
ĔŅĶıńĥĬŅĬńĔĻŉĔļŅŐĸŃĽƞĚŏĽĶŇĴĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ

ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňĶŃĭĭŐĸŃĔĸœĔőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶœħƟ
ıŇěŅĶĦŅĺŅĚŐįĬőėĶĚĔŅĶ-ĔŇěĔĶĶĴȮįŌƟĶńĭįŇħĝŀĭȮĺńĨĩŋĮĶŃĽĚėƢȮĚĭĮĶŃĴŅĦȮŐĸŃĶŃĵŃŏĺĸŅĔŅĶěńħ
őėĶĚĔŅĶ-ĔŇěĔĶĶĴȮŀňĔĪńŘĚĴňĔŅĶŀŀĔŐĭĭĶŅĵĺŇĝŅĨƞŅĚȮŕȮĨŅĴőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭ
ĪńĔļŃĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/Ȯ 

 

1,1ȮȮįĸĪňŗŏĔŇħĔńĭĬńĔĻŉĔļŅ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňĔŅĶĨŇħĨŅĴŀńĨĶŅĔŅĶėĚŀĵŌƞ

ĕŀĚĬńĔĻŉĔļŅŐĸŃŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮįƞŅĬĶŃĭĭŐĸŃĔĸœĔĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ
ŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěņėĦŃłȮŐĸŃĴňĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĪňŗĴňĨƞŀľĸńĔĽŌĨĶȮőħĵ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃœħƟĬņĕƟŀĴŌĸĴŅıŇěŅĶĦŅŐĸŃĮĶŃŏĴŇĬȮŏıŊŗŀĮĶŃőĵĝĬƢŒĬĔŅĶĭĶŇľŅĶ
ěńħĔŅĶŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ĬŀĔěŅĔĬňŘĴňĝƞŀĚĪŅĚĨƞŅĚŕȮŒľƟĬńĔĻŉĔļŅŏĽĬŀĕƟŀĶƟŀĚŏĶňĵĬȮŏĝƞĬȮĔĸƞŀĚĶńĭĕƟŀĶƟŀĚŏĶňĵĬŐĸŃ
ŐĽħĚėĺŅĴėŇħŏľŖĬĕŀĚĬńĔĻŉĔļŅȮĔŅĶĶƟŀĚŏĶňĵĬįƞŅĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŀŅěŅĶĵƢįŌƟĽŀĬȮľĶŊŀŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸƟĺĬņŏĕƟŅĪňŗĮĶŃĝŋĴŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏıŊŗŀľŅĶŊŀĨƞŀœĮȮ 
 

4,ȮŀŅěŅĶĵƢ 
4,1 ȮĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅŀŅěŅĶĵƢ 
2,/,/ȮĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 
ŒĬĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮ

œħƟĴňĔŅĶĔņľĬħĔĶŀĭŀńĨĶŅĔņĸńĚįƞŅĬėĦŃĺŇĪĵŅĻŅĽĨĶƢœĮĵńĚĴľŅĺŇĪĵŅĸńĵȮŏĴŊŗŀœħƟĶńĭĔŅĶěńħĽĶĶĔĶŀĭ
ŀńĨĶŅĔņĸńĚȮĽŅĕŅĺŇĝŅħņŏĬŇĬĔŅĶĽĶĶľŅŀŅěŅĶĵƢĨŅĴĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĔŅĶĽĶĶľŅĭŋėĸŅĔĶĕŀĚėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚŒĬĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĴňĕńŘĬĨŀĬħńĚĬňŘ 

 1'ȮĔņľĬħėŋĦĽĴĭńĨŇ 
+ȮėŋĦĽĴĭńĨŇĪńŗĺœĮŏĮƦĬœĮĨŅĴĬőĵĭŅĵĔŅĶıńĥĬŅĴľŅĺŇĪĵŅĸńĵĪňŗįĸŇĨĴľŅĭńĦĤŇĨ
ŏĜıŅŃĪŅĚŐĸŃĺŇěńĵȮ&ė/'ȮŐĸŃĬņœĮĽŌƞĺŇĽńĵĪńĻĬƢĕŀĚĴľŅĺŇĪĵŅĸńĵ 
+ȮėŋĦĽĴĭńĨŇŏĜıŅŃĕŀĚįŌƟĽĴńėĶȮĽņŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗņĔĺƞŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮ
ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĞŉŗĚĨƟŀĚĴňįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶŐĸŃįĸĚŅĬĺŇěńĵĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıȮŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟ
ĳŅļŅŀńĚĔķļ-ĳŅļŅĨƞŅĚĮĶŃŏĪĻŀŊŗĬȮŕȮœħƟŏĮƦĬŀĵƞŅĚħňȮŐĸŃįƞŅĬŏĔĦĤƢ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 
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0'ȮĔŅĶėńħŏĸŊŀĔľĶŊŀĔŅĶĽŀĭėńħŏĸŊŀĔ 
őħĵĔŅĶĽŀĭĕƟŀŏĕňĵĬľĶŊŀĽŀĭĽńĴĳŅļĦƢȮŐĸŃ-ľĶŊŀĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ

ĽŀĬȮőħĵėĦŃĔĶĶĴĔŅĶĪňŗĴľŅĺŇĪĵŅĸńĵ-ėĦŃŐĨƞĚĨńŘĚ 
1'ȮĔŅĶŐĨƞĚĨńŘĚŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĚŅĬȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 

2,/,0ȮȮŐĨƞĚĨńŘĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŏıŊŗŀĮĢŇĭńĨŇľĬƟŅĪňŗĨŅĴĪňŗĶŃĭŋœĺƟŒĬŐĬĺĪŅĚĔŅĶ
ĭĶŇľŅĶŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0336ȮŐĸŃĮĶŃĔŅĻĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĪňŗĮĶŃĔŅĻŒĝƟŒĬĕĦŃĬńŘĬȮŐĸŃĮĶŃĔŅĻŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚőħĵ
ŀĬŋőĸĴ 

2,/,1ȮȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪņľĬƟŅĪňŗĽĬńĭĽĬŋĬȮĝƞĺĵŏľĸŊŀȮŐĸŃħņŏĬŇĬĔŇěĔĶĶĴœħƟ
ėĶĭĩƟĺĬȮĨŅĴŏĔĦĤƢĕŀĚĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

2,/,2ȮȮĔņľĬħŒľƟŀŅěŅĶĵƢįŌƟĽŀĬŒĬľĸńĔĽŌĨĶĴňĽƞĺĬĶƞĺĴȮŒĬĔŇěĔĶĶĴĕƟŀȮ2,/,0ȮŐĸŃȮ2,/,1 
2,0ȮȮėŋĦĳŅıŀŅěŅĶĵƢ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňŀŅěŅĶĵƢĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅ

ŏŀĔĶƟŀĵĸŃȮ/..ȮŐĸŃĴňĔŅĶĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢĕŀĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŏıŇŗĴĕŉŘĬȮĨŅĴĔĶŀĭ
ŏĺĸŅĪňŗĔņľĬħȮĬŀĔěŅĔĬňŘėĦŃĺŇĪĵŅĻŅĽĨĶƢĵńĚœħƟĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟĭŋėĸŅĔĶĽŅĵĺŇĝŅĔŅĶĪņĚŅĬ
ĺŇěńĵŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵĬńŘĬȮŕȮĪŅĚĺŇĝŅĔŅĶŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃ
ĶŃħńĭĬŅĬŅĝŅĨŇ 
2,1ȮȮįĸĪňŗŏĔŇħĔńĭŀŅěŅĶĵƢ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňĔŅĶĨŇħĨŅĴŀńĨĶŅĔŅĶėĚŀĵŌƞ

ĕŀĚŀŅěŅĶĵƢȮįƞŅĬĶŃĭĭŐĸŃĔĸœĔĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěņėĦŃȮ
ŐĸŃœħƟĽņĶĺěėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗĴňĨƞŀľĸńĔĽŌĨĶȮőħĵĬņįĸĔŅĶĮĶŃŏĴŇĬĴŅĶŅĵĚŅĬŒĬĔŅĶ
ĮĶŃĝŋĴľĸńĔĽŌĨĶȮŀňĔĪńŘĚĴňĔŅĶĬņŏŀŅįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĨƞŀľĸńĔĽŌĨĶĪňŗěńħĪņőħĵ
ĴľŅĺŇĪĵŅĸńĵȮĴŅĺŇŏėĶŅŃľƢȮŐĸŃĮĶńĭĮĶŋĚĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮįƞŅĬĪňŗĮĶŃĝŋĴŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěņėĦŃ  
 

3,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
3,/ȮȮĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶŐĸŃĽŅĶŃĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶ

ŀŀĔŐĭĭľĸńĔĽŌĨĶĽŀħėĸƟŀĚĨŅĴĔĶŀĭȮTQF &Thailand Qualification Framework for Higher 
Education'ȮľĶŊŀŏĔĦĤƢĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŐĸŃŒĝƟĶŃĭĭŐĸŃĔĸœĔĔŅĶıńĥĬŅ
ľĸńĔĽŌĨĶĳŅĵŒĨƟĴľŅĺŇĪĵŅĸńĵȮĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶŀĵŌƞĳŅĵŒĨƟ
ŐĬĺĮĢŇĭńĨŇĕŀĚĴľŅĺŇĪĵŅĸńĵȮĺƞŅħƟĺĵŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ŐĸŃėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶȮı,Ļ,Ȯ0332ȮŐĸŃȮı,Ļ,Ȯ0339 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮėŅħĺƞŅěŃ
ŏĮƕħĶńĭĬńĔĻŉĔļŅŒĬĮƖĔŅĶĻŉĔļŅȮ0345ȮőħĵĴňŐįĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮŕȮ3ȮĮƖȮŏıŊŗŀŒľƟĪńĬĽĴńĵȮŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĽńĚėĴĪňŗŏĮĸňŗĵĬŐĮĸĚȮĞŉŗĚĴňĔŅĶħņŏĬŇĬĔŅĶĨŅĴĕńŘĬĨŀĬħńĚĬňŘ 
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1) ŐĨƞĚĨńŘĚĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏıŊŗŀĮĢŇĭńĨŇľĬƟŅĪňŗȮĨŅĴŐĬĺĪŅĚĪňŗĔņľĬħœĺƟŒĬĮĶŃĔŅĻ
ĕŀĚĴľŅĺŇĪĵŅĸńĵ 

2) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶƞĺĴĔńĬıŇěŅĶĦŅĶŅĵĝŊŗŀįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪňŗĴňėĺŅĴ
ŏľĴŅŃĽĴ 

3) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĴŅĶƞĺĴŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶ 

4) ŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶıńĥĬŅȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶȮ
ĳŅĵŒĨƟŐĬĺĮĢŇĭńĨŇĕŀĚĴľŅĺŇĪĵŅĸńĵ 

5) ħņŏĬŇĬĔŅĶěńħĪņŏĸƞĴȮĴėŀ,0ȮŐĸŃŐĬĺĪŅĚĮĢŇĭńĨŇȮĔŅĶŏĮƕħȮĮƕħȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 

3,0ȮȮĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĜĭńĭĮĶńĭĮĶŋĚȮĴňĶŃĭĭŐĸŃ

ĔĸœĔĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶħńĚĬňŘ 
1'ȮěńħĮĶŃĝŋĴŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮėĶńŘĚȮŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴȮŏıŊŗŀŏĨĶňĵĴĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 
0'ȮěńħĮĶŃĝŋĴĶƞĺĴĔńĬĶŃľĺƞŅĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔĶŅĵĺŇĝŅŒĬ
ľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĸŃȮ/ȮėĶńŘĚȮŏıŊŗŀ 
+ȮŐĭƞĚĳŅĶŃĚŅĬĽŀĬȮěŅĔĳŅĶŃĚŅĬĕńŘĬĨŗņȮ&7ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ'ȮŐĸŃĔņľĬħŀŅěŅĶĵƢįŌƟĽŀĬ
ĨŅĴėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃĮĶŃĽĭĔŅĶĦƢĽŀĬ 
+ȮĺŅĚŐįĬěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
+ȮĔŅĶĔņĔńĭĨŇħĨŅĴŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪņȮĴėŀ,1ȮĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵŒľƟěńħĽƞĚĔƞŀĬ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅȮŀňĔĪńŘĚĔņĔńĭĶŅĵĺŇĝŅĪňŗĴňĔŅĶĭŌĶĦŅ
ĔŅĶĔńĭĔŅĶĺŇěńĵȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶŐĸŃĔŅĶĪņĬŋĭņĶŋĚĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴ 
+ȮĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭŒĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
+ȮŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸįĸĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶŏıŊŗŀĬņœĮŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
+ȮľŅŐĬĺĪŅĚĪňŗěŃĪņŒľƟľĸńĔĽŌĨĶĭĶĶĸŋŏĮƚŅľĴŅĵ 

3,1ȮȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňĔŅĶěńħĪņĶŅĵĚŅĬįĸĔŅĶ

ħņŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,3Ȯ
ĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮőħĵěńħĽƞĚľĸńĚĽƞĚŏĔĶħŐĨƞĸŃĳŅė
ĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅȮŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪņľĬƟŅĪňŗĶńĭįŇħĝŀĭėĺĭėŋĴȮĨĶĺěĽŀĭ
įĸĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴŐĭĭĲŀĶƢĴȮĴėŀ,3ȮŐĸŃıŇěŅĶĦŅŒľƟėĺŅĴŏľŖĬĝŀĭĔŅĶĮĶŃŏĴŇĬįĸ
ĔŅĶŏĶňĵĬȮĔƞŀĬħņŏĬŇĬĔŅĶĽƞĚĵńĚėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵĨƞŀœĮ 
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3,2ȮȮįĸĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮĴňĔŅĶěńħĪņĶŅĵĚŅĬįĸĔŅĶ

ħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,Ȯ5ȮĳŅĵŒĬȮ4.ȮĺńĬľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 
 
4,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮœħƟěńħĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶ
ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬħńĚĬňŘȮ 
4,/ȮȮĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 

1'ȮěńħĽĶĶĚĭĮĶŃĴŅĦŏıŊŗŀěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ 
2'ȮĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶŒĝƟĪĶńıĵŅĔĶĶƞĺĴĔńĬĶŃľĺƞŅĚľĸńĔĽŌĨĶĳŅĵŒĬėĦŃŏħňĵĺĔńĬ-ĨƞŅĚėĦŃȮȮȮȮȮȮȮȮȮȮ
ĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵ 

6,2 ȮĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĴňŀŅėŅĶŏĶňĵĬĶĺĴȮ1ȮŀŅėŅĶȮœħƟŐĔƞ 
1) ŀŅėŅĶŏĽŅĺĶńěȮĬŇĨĵĺĶĶīĬŃȮ&ŀŅėŅĶĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ'ȮěņĬĺĬȮ0ȮĝńŘĬȮĶĺĴ
ıŊŘĬĪňŗȮ2,288 ĨŅĶŅĚŏĴĨĶȮĮĶŃĔŀĭħƟĺĵľƟŀĚĭĶĶĵŅĵȮ1ȮľƟŀĚȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮ/7ȮľƟŀĚȮ
ľƟŀĚŏĨĶňĵĴĮĢŇĭńĨŇĔŅĶȮ2ȮľƟŀĚȮŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮ1ȮľƟŀĚ 

2) ŀŅėŅĶȮ4.ȮĮƖȮŐĴƞőěƟȮěņĬĺĬȮ4ȮĝńŘĬȮĶĺĴıŊŘĬĪňŗȮ/6,500 ĨŅĶŅĚŏĴĨĶȮĮĶŃĔŀĭħƟĺĵľƟŀĚ
ĭĶĶĵŅĵȮ04ȮľƟŀĚȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮ3/ȮľƟŀĚȮľƟŀĚŏĨĶňĵĴĮĢŇĭńĨŇĔŅĶȮ4ȮľƟŀĚȮľƟŀĚĮĶŃĝŋĴȮ5Ȯ
ľƟŀĚȮŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮ3ȮľƟŀĚȮ 

3) ŀŅėŅĶěŋĿŅĳĶĦƢȮěņĬĺĬȮ2ȮĝńŘĬȮĶĺĴıŊŘĬĪňŗȮ/2,300 ĨŅĶŅĚŏĴĨĶȮĮĶŃĔŀĭħƟĺĵľƟŀĚ
ĭĶĶĵŅĵȮ3ȮľƟŀĚȮľƟŀĚĮĢŇĭńĨŇĔŅĶ 49 ľƟŀĚȮľƟŀĚŏĨĶňĵĴĮĢŇĭńĨŇĔŅĶȮ/3ȮľƟŀĚȮľƟŀĚĮĶŃĝŋĴȮ0Ȯ
ľƟŀĚȮŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮ2ȮľƟŀĚ 

 
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĴňĪĶńıĵŅĔĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŒľƟĭĶŇĔŅĶŒĬĽņĬńĔľŀĽĴŋħ

ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŐĸŃľƟŀĚĽĴŋħėĦŃĨƞŅĚȮŕȮĮĶŃĔŀĭħƟĺĵľĬńĚĽŊŀȮĺŇĪĵŅĬŇıĬīƢȮĺŅĶĽŅĶŐĸŃ
ľĬńĚĽŊŀıŇĴıƢȮěŋĸĽŅĶȮĔķĨĳŅėȮőĽĨĪńĻĬĺńĽħŋȮŐĸŃģŅĬĕƟŀĴŌĸĽņŏĶŖěĶŌĮȮCD+ROM ŐĸŃȮmultimedia 
CD+ROM őħĵĪĶńıĵŅĔĶħńĚĔĸƞŅĺĕƟŅĚĨƟĬĴňěņĬĺĬħńĚĬňŘ 
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ěņĬĺĬľĬńĚĽŊŀȮĦȮĺńĬĪňŗȮȮ1 ĨŋĸŅėĴȮȮı,Ļ,Ȯ0344 

ľĴĺħ ėņŀīŇĭŅĵľĴĺħ 

ĽņĬńĔľŀĽĴŋħ 
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ
ŏĝňĵĚŒľĴƞ 

ľƟŀĚĽĴŋħ 
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮ
ŐıĶƞ+ŏĜĸŇĴıĶŃŏĔňĵĶĨŇ 

ľƟŀĚĽĴŋħ 
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ
ĝŋĴıĶ 

ĶĺĴ 
 

ĳŅļŅ 
œĪĵ 

ĳŅļŅ 
ŀńĚĔķļ 

ĳŅļŅ 
œĪĵ 

ĳŅļŅ 
ŀńĚĔķļ 

ĳŅļŅ 
œĪĵ 

ĳŅļŅ 
ŀńĚĔķļ 

ĳŅļŅ 
œĪĵ 

ĳŅļŅ 
ŀńĚĔķļ ĪńŘĚľĴħ 

... ŏĭŖħŏĨĸŖħ 11,231 1,972 2,074 81 509 0 13,814 2,053 15,867 
/.. ĮĶńĝĠŅ 3,458 444 717 42 323 0 4,498 486 4,984 
0.. ĻŅĽĬŅ 3,910 470 335 3 158 0 4,403 473 4,876 
1.. ĽńĚėĴĻŅĽĨĶƢ 40,203 6,799 9,149 375 2,316 9 51,668 7,183 58,851 
2.. ĳŅļŅĻŅĽĨĶƢ 4,521 1,795 788 138 416 14 5,725 1,947 7,672 
3.. ĺŇĪĵŅĻŅĽĨĶƢȮ&ĭĶŇĽŋĪīŇś' 14,882 7,027 2,490 300 849 20 18,221 7,347 25,568 
4.. ĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 44,974 14,714 9,095 698 2,295 13 56,364 15,425 71,789 
5.. ĻŇĸĮĺńĥĬīĶĶĴȮĳŅļŅ 4,529 1,381 802 49 213 2 5,544 1,432 6,976 
6.. ĺĶĶĦĔĶĶĴȮĺĶĶĦėħň 2,820 654 436 33 160 1 3,416 688 4,104 
7.. ĮĶŃĺńĨŇĻŅĽĨĶƢ 7,593 1,016 1,648 30 689 9 9,930 1,055 10,985 
 ĶĺĴ 138,121  36,272  27,534 1,749 7,928 68 173,583 38,089 211,672 

 
ĽŊŗŀőĽĨĪńĻĬĺńĽħŋȮĦȮĺńĬĪňŗȮȮ1 ĨŋĸŅėĴȮȮı,Ļ,Ȯ0344 

ĶŅĵĔŅĶ ěņĬĺĬ 
CD/DVD ŏĔļĨĶ //2 
CD/DVD ĽŅĶėħň 06. 
CD/DVD ĭĪŏĶňĵĬĳŅļŅ /25 
CD/DVD ĞňħňĶŀĴĪńŗĺœĮ 1,413 
CD/DVD ĭńĬŏĪŇĚ 3,774 

ĶĺĴ 5,706  
 

ľńĺĕƟŀ ěņĬĺĬ ĝĬŇħ 
ĭĪėĺŅĴĺŅĶĽŅĶ 159,141 ĭĪėĺŅĴ 
ĺŅĶĽŅĶĳŅļŅœĪĵ 986 ģŅĬĕƟŀĴŌĸ 
ĺŅĶĽŅĶĳŅļŅĨƞŅĚĮĶŃŏĪĻ 277 ģŅĬĕƟŀĴŌĸ 
ģŅĬĕƟŀĴŌĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&E-book, E-clipping, E-journal) 26 ģŅĬĕƟŀĴŌĸ 
Single Search 1  
ĺŅĶĽŅĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 18 ĶŅĵĝŊŗŀ 
ĬŀĔěŅĔĬňŘĵńĚĴňŒľƟėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚľƟŀĚĽĴŋħĔńĭľĬƞĺĵĚŅĬŀŊŗĬŕȮŒĬěńĚľĺńħŏĝňĵĚŒľĴƞȮŏĝƞĬȮ

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĝňĵĚŒľĴƞȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅĳŅė
ıŅĵńıŏĝňĵĚŒľĴƞȮȮĴľŅĺŇĪĵŅĸńĵıŅĵńıȮŏĮƦĬĨƟĬȮŐĸŃĴňĔŅĶŏĝŊŗŀĴőĵĚŏėĶŊŀĕƞŅĵĔńĭģŅĬĕƟŀĴŌĸȮJournal 
LinkȮŐĸŃĺŇĪĵŅĬŇıĬīƢ/ĚŅĬĺŇěńĵŀŀĬœĸĬƢȮĨĸŀħěĬģŅĬĕƟŀĴŌĸĽľĭĶĶĦŅĬŋĔĶĴ 
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6,3 ȮĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
1'ȮĴľŅĺŇĪĵŅĸńĵĴňėĦŃĪņĚŅĬĮĶŃŏĴŇĬĽĴĶĶĩĬŃŐĸŃĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢȮ
ŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶěńħĨńŘĚĻŌĬĵƢŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕńŘĬĽŌĚ 

2'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢĴňĔŅĶěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěņĮƖŒĬĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮĨņĶŅȮĽŊŗŀŀŋĮĔĶĦƢŒĬľƟŀĚŏĶňĵĬŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĪńĬĽĴńĵ 

3'ȮėĦŃĺŇĪĵŅĻŅĽĨĶƢěńħĮĶŃĝŋĴŏıŊŗŀŒľƟėĦŅěŅĶĵƢĶƞĺĴĔńĬĺŅĚŐįĬŒĬĔŅĶŏĽĬŀĚĭĮĶŃĴŅĦ
ėĶŋĳńĦĤƢŐĸŃŀŋĮĔĶĦƢĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

6,4 ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
1'ȮĽņĶĺěėĺŅĴĨƟŀĚĔŅĶĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĮĶŃěņĪŋĔĮƖěŅĔįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬ 
2'ȮĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀěŅĔėĺŅĴĨƟŀĚĔŅĶŒĝƟĕŀĚŀŅěŅĶĵƢŐĸŃįŌƟŏĶňĵĬĪŋĔĶŅĵĺŇĝŅ 
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5,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬȮ&Key Performance Indicators' 
ĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĔŅĶ ĮƖĔŅĶĻŉĔļŅȮ&ĮƖĪňŗ' 

1 2 3 4 5 

/,ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶ 

V V V V V 

0,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' 

V V V V V 

1,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,Ȯ1ȮŐĸŃĴėŀ,Ȯ2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

V V V V V 

2,ȮěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,Ȯ3ȮŐĸŃȮ
Ĵėŀ,Ȯ6 ĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔ
ĶŅĵĺŇĝŅ 

V V V V V 

3,ȮěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŏĔĦĤƢĪňŗĽĳŅ
ĴľŅĺŇĪĵŅĸńĵĔņľĬħȮŐĭĭȮĳŅĵŒĬȮ4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅȮ 

V V V V V 

4,ȮĴňĔĶŃĭĺĬĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŏĶŊŗŀĚěņĬĺĬĬńĔĻŉĔļŅĪňŗěĭ
ŒĬŏĺĸŅĪňŗĔņľĬħ 

V V V V V 

5,ȮĴňĔĶŃĭĺĬĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŏĶŊŗŀĚěņĬĺĬĬńĔĻŉĔļŅĪňŗ
ĸŅŀŀĔĔĸŅĚėńĬ 

 V V V V 

6,ȮĴňĔŅĶħņŏĬŇĬĚŅĬĨŅĴĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĨŅĴŏĔĦĤƢĪňŗĽĳŅ
ĴľŅĺŇĪĵŅĸńĵŏľŖĬĝŀĭŏĮƦĬĮĶŃěņĪŋĔĮƖĔŅĶĻŉĔļŅȮŐĸŃĴňĔŅĶĪĺĬĽŀĭ
įĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔņľĬħŒĬȮĴėŀ,
3 ŐĸŃȮĴėŀ, 4 

V V V V V 

7,ȮŀŅěŅĶĵƢĮĶŃěņĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňı
ŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

V V V V V 

/.,ȮěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮœħƟĶńĭĔŅĶıńĥĬŅ
ĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 

V V V V V 

//,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶŏĜĸňŗĵ œĴƞĬƟŀĵĔĺƞŅȮ1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

 V V V V 

/0,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵ
ĔĺƞŅȮ1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

  V V V 

ĶĺĴĨńĺĭƞĚĝňŘĭńĚėńĭĪňŗĨƟŀĚħņŏĬŇĬĔŅĶĕƟŀȮ/+3ȮŒĬŐĨƞĸŃĮƖ 3 3 3 3 3 
ĶĺĴĨńĺĭƞĚĝňŘŒĬŐĨƞĸŃĮƖ 9 11 12 12 12 
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ľĴĺħĪňŗȮ8 ĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 
1. ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

1.1 ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
1) ĴňĔŅĶĮĶŃĝŋĴĶƞĺĴĔńĬĶŃľĺƞŅĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬŒĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚėĦŅěŅĶĵƢȮőħĵ
ĔŅĶĽŀĭĩŅĴĽńĴĳŅļĦƢȮľĶŊŀŒĝƟŐĭĭĽŀĭĩŅĴěŅĔĬńĔĻŉĔļŅőħĵŀŅěŅĶĵƢįŌƟĽŀĬ 

2) ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴ ĔŅĶĪņĔŇěĔĶĶĴĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮŐĸŃįĸĔŅĶŏĶňĵĬěŅĔĔŅĶĺńħįĸĮĶŃŏĴŇĬįĸ 

 
1.2 ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬőħĵĬńĔĻŉĔļŅĪŋĔĮĸŅĵĳŅėĔŅĶĻŉĔļŅőħĵĴľŅĺŇĪĵŅĸńĵŏĮƦĬįŌƟěńħĪņĔŅĶ
ĮĶŃŏĴŇĬ 

 

2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
    2.1 őħĵĬńĔĻŉĔļŅŐĸŃĭńĦĤŇĨ 

ĮĶŃŏĴŇĬľĸńĔĽŌĨĶěŅĔĬńĔĻŉĔļŅĪŋĔĝńŘĬĮƖ ŐĸŃĭńĦĤŇĨĪňŗěĭĨŅĴľĸńĔĽŌĨĶȮőħĵĺŇīňĔŅĶĽńĴĳŅļĦƢ
ŐĭĭĽņĶĺě ŐĸŃŏĮƕħŏĺŖĭœĞĨƢŏıŊŗŀĶńĭĕƟŀĴŌĸĵƟŀĬĔĸńĭ 
      

2.2 įŌƟĪĶĚėŋĦĺŋĥŇŐĸŃ-ľĶŊŀįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔ 
ĮĶŃŏĴŇĬľĸńĔĽŌĨĶěŅĔėĦŃĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇ ŐĸŃ-ľĶŊŀįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔȮőħĵħŌěŅĔ

ĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĕƟŀĴŌĸĵƟŀĬĔĸńĭěŅĔĬńĔĻŉĔļŅĪŋĔĝńŘĬĮƖȮĭńĦĤŇĨĪňŗěĭĨŅĴ
ľĸńĔĽŌĨĶ ŐĸŃĬŅĵěƟŅĚ-įŌƟĮĶŃĔŀĭĔŅĶ 
      

2.3 ĬŅĵěƟŅĚ-įŌƟĮĶŃĔŀĭĔŅĶ 
ĮĶŃŏĴŇĬĬŅĵěƟŅĚ-įŌƟĮĶŃĔŀĭĔŅĶ őħĵĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀėŋĦĳŅıĭńĦĤŇĨȮŐĸŃĔŅĶ

ĬņėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĪņĚŅĬ 
 

3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
        ĮĶŃŏĴŇĬĨŅĴĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀĪňŗȮ7 őħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬ
ŀĵƞŅĚĬƟŀĵȮ3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ1 ėĬ 
4. ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐĸŃŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

- ŀŅěŅĶĵƢĮĶŃěņĺŇĝŅěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĚŅĬĔŅĶĶŅĵĺŇĝŅŏĴŊŗŀĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅ
ŏĽĬŀįƞŅĬŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěņėĦŃ 

- ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶŏĴŊŗŀĽŇŘĬĽŋħĮƖ
ĔŅĶĻŉĔļŅŏĽĬŀįƞŅĬėĦŃĔĶĶĴĔŅĶĮĶŃěņėĦŃ 
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ŏŀĔĽŅĶŐĬĭ 1 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĔńĭŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ 

ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ı,Ļ, 2558ȮůȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
 

/,ȮŐįĬȮĔȮŐĭĭȮĔȮ1 

ľĴĺħĺŇĝŅ 
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ       
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ı,Ļ,Ȯ2558 

őėĶĚĽĶƟŅĚ
ŏħŇĴ 

őėĶĚĽĶƟŅĚ
ĮĶńĭĮĶŋĚ 

ĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨ + &7' &7' 
ĺŇĪĵŅĬŇıĬīƢ œĴƞĬƟŀĵĔĺƞŅȮ36ȮľĬƞĺĵĔŇĨ 36 36 

ĶĺĴ œĴƞĬƟŀĵĔĺƞŅȮ36 ľĬƞĺĵĔŇĨ 36 36 
 

0,ȮŐįĬȮĔȮŐĭĭȮĔȮ0 

ľĴĺħĺŇĝŅ 
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ       
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ı,Ļ,Ȯ2558 

őėĶĚĽĶƟŅĚ
ŏħŇĴ 

őėĶĚĽĶƟŅĚ
ĮĶńĭĮĶŋĚ 

ĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨ + &7' &7' 
ĺŇĝŅŏŀĔĭńĚėńĭ œĴƞĬƟŀĵĔĺƞŅȮ12 ľĬƞĺĵĔŇĨ 12 6 
ĺŇĝŅŏŀĔŏĸŊŀĔ  12 12 
ĺŇĪĵŅĬŇıĬīƢ œĴƞĬƟŀĵĔĺƞŅȮ12 ľĬƞĺĵĔŇĨ 12 18 

ĶĺĴ œĴƞĬƟŀĵĔĺƞŅȮ36 ľĬƞĺĵĔŇĨ 36 36 
 

1,ȮŐįĬȮĕ 

ľĴĺħĺŇĝŅ 
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ       
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ı,Ļ,Ȯ2558 

őėĶĚĽĶƟŅĚ
ŏħŇĴ 

őėĶĚĽĶƟŅĚ
ĮĶńĭĮĶŋĚ 

ĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨ + - &7' 
ĺŇĝŅŏŀĔĭńĚėńĭ + - 6 
ĺŇĝŅŏŀĔŏĸŊŀĔ + + 24 
ėƟĬėĺƟŅŀŇĽĶŃ œĴƞĬƟŀĵĔĺƞŅȮ1ȮľĬƞĺĵĔŇĨȮ 

ŐĸŃœĴƞŏĔŇĬȮ4ȮľĬƞĺĵĔŇĨ 
+ 6 

ĶĺĴ œĴƞĬƟŀĵĔĺƞŅȮ36 ľĬƞĺĵĔŇĨ + 36 
 

ľĴŅĵŏľĨŋȮ8ȮȮȮ&Ȯ'ȮŏĮƦĬĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸȮS-U 
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ŏŀĔĽŅĶŐĬĭȮ0 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĸŃŏŀňĵħ ĨŅĴőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴȮů ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

/,ȮŐįĬȮĔȮŐĭĭȮĔȮ1 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0360' őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0345' ľĴŅĵŏľĨŋ 

ĝŊŗŀľĸńĔĽŌĨĶȮ&ŏħŇĴ' ĝŊŗŀľĸńĔĽŌĨĶȮ&ŒľĴƞ' ėĚŏħŇĴ 
ĳŅļŅœĪĵȮȮȮȮȮȮȮ8ȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ĳŅļŅŀńĚĔķļȮȮȮ8  Master of Science Program in 
                      Biotechnology 

ĳŅļŅœĪĵȮȮȮȮȮȮȮ8ȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ĳŅļŅŀńĚĔķļȮȮȮ8  Master of Science Program in 
                      Biotechnology 

ĝŊŗŀĮĶŇĠĠŅȮ&ŏħŇĴ' ĝŊŗŀĮĶŇĠĠŅȮ&ŒľĴƞ' ėĚŏħŇĴ 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮ8ȮȮĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮȮ8ȮȮĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅŀńĚĔķļ'ȮȮ8  Master of Science  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Biotechnology' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅŀńĚĔķļ'ȮȮȮ8  M,S,Ȯ&Biotechnology' 

ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮ8ȮȮĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮȮ8ȮȮĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅŀńĚĔķļ'ȮȮ8  Master of Science  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Biotechnology' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅŀńĚĔķļ'ȮȮȮ8  M,Sc,Ȯ&Biotechnology' 

ĺŇĝŅŏŀĔ œĴƞĴň ĺŇĝŅŏŀĔ œĴƞĴň ėĚŏħŇĴ 
1,ȮĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨȮ 
 

&5' 
ľĬƞĺĵĔŇĨ 

1,ȮĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨȮ 
 

&5' 
ľĬƞĺĵĔŇĨ 

ėĚŏħŇĴ 

ĪĝȮ501 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 

&1'Ȯ&0+1+3' 
 

20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 

&1'Ȯ&0+1+3' 
 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 

ĪĝȮ37/ȮĽńĴĴĬŅȮ1  &/'Ȯ&.+0+/' 20302001 ĽńĴĴĬŅȮ1  &/'Ȯ&.+0+/' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ĪĝȮ370ȮĽńĴĴĬŅȮ2  &/'Ȯ&.+0+/' 20302002 ĽńĴĴĬŅȮ2  &/'Ȯ&.+0+/' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ĪĝȮ371ȮĽńĴĴĬŅȮ3  &/'Ȯ&.+0+/' 20302003 ĽńĴĴĬŅȮ3  &/'Ȯ&.+0+/' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ĪĝȮ372ȮĽńĴĴĬŅȮ4  &/'Ȯ&.+0+/' 20302004ȮĽńĴĴĬŅȮ4  &/'Ȯ&.+0+/' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
     
2,ȮĺŇĪĵŅĬŇıĬīƢȮ 14 

ľĬƞĺĵĔŇĨ 
2,ȮĺŇĪĵŅĬŇıĬīƢȮ 14 

ľĬƞĺĵĔŇĨ 
ėĚŏħŇĴ 

ĪĝȮ47.ȮĺŇĪĵŅĬŇıĬīƢȮ/ 4Ȯ&.+/6+.' 20302301 ĺŇĪĵŅĬŇıĬīƢȮ/ 4Ȯ&.+/6+.' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ĪĝȮ691 ĺŇĪĵŅĬŇıĬīƢȮ2  4Ȯ&.+/6+.' 20302302 ĺŇĪĵŅĬŇıĬīƢȮ2  4Ȯ&.+/6+.' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ĪĝȮ692 ĺŇĪĵŅĬŇıĬīƢȮ3  /0Ȯ&.+14+.' 20302303 ĺŇĪĵŅĬŇıĬīƢȮ3  /0Ȯ&.+14+.' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ĪĝȮ693 ĺŇĪĵŅĬŇıĬīƢȮ4  /0Ȯ&.+14+.' 20302304 ĺŇĪĵŅĬŇıĬīƢȮ4  /0Ȯ&.+14+.' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
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0,ȮŐįĬȮĔȮŐĭĭȮĔȮ0 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0360' őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0345' ľĴŅĵŏľĨŋ 

ĝŊŗŀľĸńĔĽŌĨĶȮ&ŏħŇĴ' ĝŊŗŀľĸńĔĽŌĨĶȮ&ŒľĴƞ' ėĚŏħŇĴ 
ĳŅļŅœĪĵȮȮȮȮȮȮȮ8ȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ĳŅļŅŀńĚĔķļȮȮȮ8  Master of Science Program in 
                      Biotechnology 

ĳŅļŅœĪĵȮȮȮȮȮȮȮ8ȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ĳŅļŅŀńĚĔķļȮȮȮ8  Master of Science Program in 
                      Biotechnology 

ĝŊŗŀĮĶŇĠĠŅȮ&ŏħŇĴ' ĝŊŗŀĮĶŇĠĠŅȮ&ŒľĴƞ' ėĚŏħŇĴ 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮ8ȮȮĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮȮ8ȮȮĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅŀńĚĔķļ'ȮȮ8  Master of Science  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Biotechnology' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅŀńĚĔķļ'ȮȮȮ8  M,S,Ȯ&Biotechnology' 

ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮ8ȮȮĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮȮ8ȮȮĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅŀńĚĔķļ'ȮȮ8  Master of Science  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Biotechnology' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅŀńĚĔķļ'ȮȮȮ8  M,Sc,Ȯ&Biotechnology' 

ĺŇĝŅŏŀĔ œĴƞĴň ĺŇĝŅŏŀĔ œĴƞĴň ėĚŏħŇĴ 
1,ȮĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨȮ 
 

&5' 
ľĬƞĺĵĔŇĨ 

1,ȮĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨȮ 
 

&5' 
ľĬƞĺĵĔŇĨ 

ėĚŏħŇĴ 

ĪĝȮ501 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 

&1'Ȯ&0+1+3' 
 

20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 

&1'Ȯ&0+1+3' 
 

ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 

ĪĝȮ37/ȮĽńĴĴĬŅȮ1  &/'Ȯ&.+0+/' 20302001 ĽńĴĴĬŅȮ1  &/'Ȯ&.+0+/' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ĪĝȮ370ȮĽńĴĴĬŅȮ2  &/'Ȯ&.+0+/' 20302002 ĽńĴĴĬŅȮ2  &/'Ȯ&.+0+/' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ĪĝȮ371ȮĽńĴĴĬŅȮ3  &/'Ȯ&.+0+/' 20302003 ĽńĴĴĬŅȮ3  &/'Ȯ&.+0+/' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ĪĝȮ372ȮĽńĴĴĬŅȮ4  &/'Ȯ&.+0+/' 20302004ȮĽńĴĴĬŅȮ4  &/'Ȯ&.+0+/' ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
0,ȮĶŅĵĺŇĝŅŏŀĔĭńĚėńĭȮ 12 

ľĬƞĺĵĔŇĨ 
2,ȮĶŅĵĺŇĝŅŏŀĔĭńĚėńĭȮ 12 

ľĬƞĺĵĔŇĨ 
ėĚŏħŇĴ 

ĪĝȮ500 ĔĶŃĭĺĬĪńĻĬƢĪŅĚħƟŅĬ 
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 

1Ȯ&1+.+4' 
 

+  ĵĔŏĸŇĔ 

ĪĝȮ502 ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵň 
ĝňĺĳŅıĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶ 

1Ȯ&/+4+3' +  ĵĔŏĸŇĔ 

ĪĝȮ503 ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵň 
ĝňĺĳŅıĪŅĚŀŋĨĽŅľĔĶĶĴŐĸŃȮȮ
ĽŇŗĚŐĺħĸƟŀĴ 

1Ȯ&/+4+3' +  ĵĔŏĸŇĔ 

ĪĝȮ504 ĝňĺĺŇĪĵŅőĴŏĸĔŋĸĕńŘĬĽŌĚ 1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 
- - 20302100 ėĺŅĴĔƟŅĺľĬƟŅĪŅĚ

ŏĪėőĬőĸĵňĝňĺĳŅı 
3 (3-0-6) ŏıŇŗĴŒľĴƞ 

- - 20203101 ŏĪėĬŇėĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 

3 (1-6-5) ŏıŇŗĴŒľĴƞ 

3,ȮĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔȮ 12 
ľĬƞĺĵĔŇĨ 

3,ȮĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔȮ 12 
ľĬƞĺĵĔŇĨ 

ėĚŏħŇĴ 

+ȮĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮȮȮȮȮȮȮȮȮ 
ȮȮĪŅĚıŊĝ 
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őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0360' őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0345' ľĴŅĵŏľĨŋ 
ĪĝȮ5/0 ŁŀĶƢőĴĬŐĸŃĽŅĶ
ėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝȮ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ5/1 ĔŅĶıńĥĬŅĕŀĚıŊĝȮ 1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 
ĪĝȮ5/2 ĽĶňĶĬŇŏĺĻĺŇĪĵŅĕŀĚıŊĝȮ 1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 
ĪĝȮ3/1ȮĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢıŊĝ 1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 
ĪĝȮ3/2ȮıŊĝıĸńĚĚŅĬĝňĺĳŅı 1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 
ĪĝȮ3/3ȮŏĪėőĬőĸĵňœĭőŀĶňŐŀė
ŏĨŀĶƢĽņľĶńĭĚŅĬŏıŅŃŏĸňŘĵĚ
ŏĬŊŘŀŏĵŊŗŀıŊĝ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ3/4ȮŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ
ıŊĝĕńŘĬĽŌĚ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ3/5ȮľńĺĕƟŀĽĬŒěĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚıŊĝ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

+ȮĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮĪŅĚĽńĨĺƢ 

    

ĪĝȮ52.ȮŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ
ĽńĨĺƢĕńŘĬĽŌĚȮ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ52/ȮĔŅĶıńĥĬŅĕŀĚĽńĨĺƢȮ 1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 
ĪĝȮ520ȮŁŀĶƢőĴĬĽńĨĺƢĔńĭĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĪŅĚŏĪėőĬőĸĵňȮ
ĝňĺĳŅıȮ 

1Ȯ&1+.+4' 
 

+  ĵĔŏĸŇĔ 

ĪĝȮ521ȮĝňĺĺŇĪĵŅőĴŏĸĔŋĸȮȮȮȮȮȮȮȮȮȮ
ĕŀĚĽńĨĺƢȮ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ302ȮľńĺĕƟŀĽĬŒěĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽńĨĺƢ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

+ȮĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ȮȮĪŅĚěŋĸŇĬĪĶňĵƢ 

    

ĪĝȮ530 ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ 
ěŋĸŇĬĪĶňĵƢȮ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

ĪĝȮ531 ĔŅĶěņŐĬĔěŋĸŇĬĪĶňĵƢȮ 1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 
ĪĝȮ532 ŏĪėőĬőĸĵňŏŀĬœĞĴƢěŅĔ 
ěŋĸŇĬĪĶňĵƢȮ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ533 ėĺŅĴľĸŅĔľĸŅĵĕŀĚ
ěŋĸŇĬĪĶňĵƢ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ312ȮľńĺĕƟŀĽĬŒěĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚěŋĸŇĬĪĶňĵƢ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

+ȮĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ȮȮĶŃħńĭőĴŏĸĔŋĸ 

    

ĪĝȮ52.ȮĝňĺĺŇĪĵŅőĴŏĸĔŋĸĕŀĚ 
ĽŇŗĚĴňĝňĺŇĨȮ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 
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őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0360' őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0345' ľĴŅĵŏľĨŋ 
ĪĝȮ54/ȮĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢȮ 1Ȯ&/+4+3' +  ĵĔŏĸŇĔ 
ĪĝȮ520ȮĺŇĻĺĔĶĶĴĺŇĩňŏĴŐĪĭŀȮ
ĸŇĞŉĴȮ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

ĪĝȮ521ȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢ
ĽŇŗĚĴňĝňĺŇĨĶŃħńĭőĴŏĸĔŋĸȮ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ322ȮľńĺĕƟŀĽĬŒěĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĶŃħńĭőĴŏĸĔŋĸ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

+ȮĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ȮȮĪŅĚŀŋĨĽŅľĔĶĶĴ 

    

ĪĝȮ530 ŏĪėőĬőĸĵňĪŅĚŐĮƚĚȮ 1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 
ĪĝȮ531 ŏĪėőĬőĸĵňĔŅĶľĴńĔȮȮȮȮȮȮȮȮȮ
ĕńŘĬĽŌĚȮ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ532 ŏĪėőĬőĸĵňĔŅĶŐĵĔ
įĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇśȮ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ533 ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚ 
ŀŋĨĽŅľĔĶĶĴĔŅĶľĴńĔȮ 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ332ȮĔŅĶįĸŇĨŐĔƠĽĝňĺĳŅı
ŐĸŃĔŅĶĪņŒľƟĭĶŇĽŋĪīŇś 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ333ȮŏĪėőĬőĸĵňĬŘņĨŅĸĪňŗĴň
ķĪīŇśĪŅĚĝňĺĳŅı 

1Ȯ&0+1+3' +  ĵĔŏĸŇĔ 

ĪĝȮ556 ĔŅĶĭĶŇľŅĶěńħĔŅĶ
īŋĶĔŇěŏĪėőĬőĸĵňĝňĺĳŅıĶĺĭĵŀħȮ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

ĪĝȮ335ȮľńĺĕƟŀĽĬŒěĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ
ŀŋĨĽŅľĔĶĶĴ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

+ȮĔĸŋƞĴĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ȮȮĪŅĚĽŇŗĚŐĺħĸƟŀĴ 

    

ĪĝȮ540 ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ 
ĽŇŗĚŐĺħĸƟŀĴ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

ĪĝȮ541 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵň 
ĝňĺĳŅıĪŅĚĽŇŗĚŐĺħĸƟŀĴ 

1Ȯ&/+4+3' 
 

+  ĵĔŏĸŇĔ 

ĪĝȮ542 ĔŅĶĲƘƨĬĲŌĽŇŗĚŐĺħĸƟŀĴ
ĪŅĚĝňĺĺŇĪĵŅ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

ĪĝȮ543 ĶŃĭĭĔŅĶěńħĔŅĶ 
ĽŇŗĚŐĺħĸƟŀĴ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

ĪĝȮ342ȮľńĺĕƟŀĽĬŒěĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ
ĽŇŗĚŐĺħĸƟŀĴ 

1Ȯ&1+.+4' +  ĵĔŏĸŇĔ 

  20302200 ľńĺĕƟŀĽĬŒěĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 
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őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0360' őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0345' ľĴŅĵŏľĨŋ 
  20302201ȮĔŅĶıńĥĬŅĕŀĚıŊĝ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
  20302202ȮŁŀĶƢőĴĬŐĸŃĽŅĶ

ėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ 
3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302203ȮĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢ
ĽņľĶńĭĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302204ȮŏĪėőĬőĸĵňœĭőŀĶň
ŐŀėŏĨŀĶƢĽņľĶńĭĚŅĬŏıŅŃŏĸňŘĵĚ
ŏĬŊŘŀŏĵŊŗŀıŊĝ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302205ȮŏĪėőĬőĸĵňĝňĺĳŅı
ĕŀĚıŊĝĽĴŋĬœıĶŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302206ȮŏĪėőĬőĸĵňĔŅĶįĸŇĨ
įĸŇĨĳńĦĤƢĽĴŋĬœıĶŒĬĶŃħńĭ
ŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302207ȮŏėĶŊŗŀĚĴŊŀĝƞĺĵĽĶƟŅĚ
ĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢĝňĺĳŅı 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

  20302208ȮŏĪėőĬőĸĵňĔŅĶŐĵĔ
įĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇś 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302209ȮŏĪėőĬőĸĵňŏŀĬœĞĴƢ
ĪŅĚŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302210ȮŏĪėőĬőĸĵňĬŘņĨŅĸĪňŗ
ĴňķĪīŇśĪŅĚĝňĺĳŅı 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302211ȮŏĪėőĬőĸĵňĔŅĶľĴńĔ
ĕńŘĬĽŌĚ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302212ȮŏĪėőĬőĸĵňőıĶœĭőŀ
ĨŇĔŐĸŃıĶňœĭőŀĨŇĔ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302213ȮœĺĶńĽŏıŊŗŀĚŅĬĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302214ȮŏĪėĬŇėĪŅĚ
ĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅĕńŘĬĽŌĚ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302215ȮĽĶňĶĺŇĪĵŅŐĭėĪňŏĶňĵ
ĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚ
ĔŅĶŏĔļĨĶŐĸŃŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302216ȮěŋĸŇĬĪĶňĵƢĽƞĚŏĽĶŇĴ
ĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝŐĸŃĮŋƜĵ
ěŋĸŇĬĪĶňĵƢ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302217ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃ
ĔŅĶįĸŇĨŏĴŐĪĭŀœĸĪƢěŅĔ
ŐĭėĪňŏĶňĵŐĸŃĶŅŏıŊŗŀĔŅĶŏĔļĨĶ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 
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  20302218ȮĺŇĻĺĔĶĶĴĺŇĩňŏĴ

ŐĪĭŀĸŇĞŉĴ 
3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302219ȮŐĴĽĽŏĮĔőĨĶŏĴĨĶň
ŏıŊŗŀĚŅĬĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302220ȮŏĴĨŅěňőĬĴŇĔĽƢŐĸŃ
ĔŅĶĺŇŏėĶŅŃľƢĸņħńĭĔĶħĬŇĺėĸňŀŇĔ
ĽĴńĵŒľĴƞ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302221ȮĝňĺĽŅĶĽĬŏĪĻŐĸŃ
ĔŅĶěńħĔŅĶĕƟŀĴŌĸĽņľĶńĭ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (1-6-5) ŏıŇŗĴŒľĴƞ 

  20302222ȮĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢ
ŐĸŃŀĦŌĝňĺĺŇĪĵŅĕńŘĬĽŌĚ 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

  20302223ȮĔĶŃĭĺĬĔŅĶŏľĬŊŀ
ıńĬīŋĔĶĶĴŐĸŃĔŅĶħńħŐĮĸĚ
őĴŏĸĔŋĸőĮĶĨňĬ 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

  20302224ȮŏĪėőĬőĸĵňĔŅĶ
ĽŊĭıńĬīŋƢĽńĨĺƢĝńŘĬĽŌĚ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302225ȮŏŀŖĬőħœėĶĬƢĺŇĪĵŅ
ĕŀĚĽńĨĺƢ 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

  20302226ȮŁŀĶƢőĴĬĽńĨĺƢĔńĭĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

  20302227ȮıŇļĺŇĪĵŅ
ĽŇŗĚŐĺħĸƟŀĴĶŃħńĭŏĞĸĸƢ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302228ȮŏĪėőĬőĸĵňĝňĺĳŅı
ĪŅĚĽŇŗĚŐĺħĸƟŀĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302229ȮŏĪėőĬőĸĵňĔŅĶ
ĭņĭńħĴĸıŇļ 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

  20302230ȮĔŅĶěńħĔŅĶėŋĦĳŅı
ĽŇŗĚŐĺħĸƟŀĴȮ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302231ȮĔŅĶėĺĭėŋĴŐĸŃ
ěńħĔŅĶĴĸıŇļŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  20302232 ıĸńĚĚŅĬĝňĺĳŅıěŅĔ
ĕŀĚŏĽňĵŀŇĬĪĶňĵƢ   

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

4,ȮĺŇĪĵŅĬŇıĬīƢȮȮ 12 
ľĬƞĺĵĔŇĨ 

4,ȮĺŇĪĵŅĬŇıĬīƢȮȮ 18 
ľĬƞĺĵĔŇĨ 

ŏıŇŗĴĕŉŘĬ 

ĪĝȮ47.ȮĺŇĪĵŅĬŇıĬīƢȮ/ 4Ȯ&.+/6+.' 20302305ȮĺŇĪĵŅĬŇıĬīƢȮ5 4Ȯ&.+/6+.' ŏıŇŗĴŒľĴƞ 
ĪĝȮ691 ĺŇĪĵŅĬŇıĬīƢȮ2  4Ȯ&.+/6+.' 20302306 ĺŇĪĵŅĬŇıĬīƢȮ6 12Ȯ&.+36+.' ŏıŇŗĴŒľĴƞ 
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3. ŐįĬȮĕ 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0360' őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0345' ľĴŅĵŏľĨŋ 

ĝŊŗŀľĸńĔĽŌĨĶȮ&ŏħŇĴ' ĝŊŗŀľĸńĔĽŌĨĶȮ&ŒľĴƞ' ŏıŇŗĴŒľĴƞ 
- ĳŅļŅœĪĵȮȮȮȮȮȮȮ8ȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ĳŅļŅŀńĚĔķļȮȮȮ8  Master of Science Program in 
                      Biotechnology 

ĝŊŗŀĮĶŇĠĠŅȮ&ŏħŇĴ' ĝŊŗŀĮĶŇĠĠŅȮ&ŒľĴƞ' ŏıŇŗĴŒľĴƞ 
- ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮ8ȮȮĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮȮ8ȮȮĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı' 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅŀńĚĔķļ'ȮȮ8  Master of Science  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Biotechnology' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅŀńĚĔķļ'ȮȮȮ8  M,Sc,Ȯ&Biotechnology' 

- ĺŇĝŅŏŀĔ œĴƞĴň ŏıŇŗĴŒľĴƞ 
1,ȮĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨȮ 
 

&5' 
ľĬƞĺĵĔŇĨ 

1,ȮĶŅĵĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨȮ 
 

&5' 
ľĬƞĺĵĔŇĨ 

ŏıŇŗĴŒľĴƞ 

- - 20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 

&1'Ȯ&0+1+3' 
 

ŏıŇŗĴŒľĴƞ 

- - 20302001 ĽńĴĴĬŅȮ1  &/'Ȯ&.+0+/' ŏıŇŗĴŒľĴƞ 
- - 20302002 ĽńĴĴĬŅȮ2  &/'Ȯ&.+0+/' ŏıŇŗĴŒľĴƞ 
- - 20302003 ĽńĴĴĬŅȮ3  &/'Ȯ&.+0+/' ŏıŇŗĴŒľĴƞ 
- - 20302004ȮĽńĴĴĬŅȮ4  &/'Ȯ&.+0+/' ŏıŇŗĴŒľĴƞ 

0,ȮĶŅĵĺŇĝŅŏŀĔĭńĚėńĭȮ 12 
ľĬƞĺĵĔŇĨ 

2,ȮĶŅĵĺŇĝŅŏŀĔĭńĚėńĭȮ 12 
ľĬƞĺĵĔŇĨ 

ŏıŇŗĴŒľĴƞ 

- - 20302100 ėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

- - 20203101 ŏĪėĬŇėĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 

3 (1-6-5) ŏıŇŗĴŒľĴƞ 

3,ȮĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔȮ 12 
ľĬƞĺĵĔŇĨ 

3,ȮĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔȮ 12 
ľĬƞĺĵĔŇĨ 

ėĚŏħŇĴ 

- - 20302200 ľńĺĕƟŀĽĬŒěĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

- - 20302201ȮĔŅĶıńĥĬŅĕŀĚıŊĝ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
- - 20302202ȮŁŀĶƢőĴĬŐĸŃĽŅĶ

ėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ 
3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302203ȮĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢ
ĽņľĶńĭĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302204ȮŏĪėőĬőĸĵňœĭőŀĶň
ŐŀėŏĨŀĶƢĽņľĶńĭĚŅĬŏıŅŃŏĸňŘĵĚ
ŏĬŊŘŀŏĵŊŗŀıŊĝ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 



Ĵėŀ,2                                                                                                         110 
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- - 20302205ȮŏĪėőĬőĸĵňĝňĺĳŅı

ĕŀĚıŊĝĽĴŋĬœıĶŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302206ȮŏĪėőĬőĸĵňĔŅĶįĸŇĨ
įĸŇĨĳńĦĤƢĽĴŋĬœıĶŒĬĶŃħńĭ
ŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302207ȮŏėĶŊŗŀĚĴŊŀĝƞĺĵĽĶƟŅĚ
ĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢĝňĺĳŅı 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

- - 20302208ȮŏĪėőĬőĸĵňĔŅĶŐĵĔ
įĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇś 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302209ȮŏĪėőĬőĸĵňŏŀĬœĞĴƢ
ĪŅĚŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302210ȮŏĪėőĬőĸĵňĬŘņĨŅĸĪňŗ
ĴňķĪīŇśĪŅĚĝňĺĳŅı 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302211ȮŏĪėőĬőĸĵňĔŅĶľĴńĔ
ĕńŘĬĽŌĚ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302212ȮŏĪėőĬőĸĵňőıĶœĭőŀ
ĨŇĔŐĸŃıĶňœĭőŀĨŇĔ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302213ȮœĺĶńĽŏıŊŗŀĚŅĬĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302214ȮŏĪėĬŇėĪŅĚ
ĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅĕńŘĬĽŌĚ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302215ȮĽĶňĶĺŇĪĵŅŐĭėĪňŏĶňĵ
ĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚ
ĔŅĶŏĔļĨĶŐĸŃŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302216ȮěŋĸŇĬĪĶňĵƢĽƞĚŏĽĶŇĴ
ĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝŐĸŃĮŋƜĵ
ěŋĸŇĬĪĶňĵƢ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302217ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃ
ĔŅĶįĸŇĨŏĴŐĪĭŀœĸĪƢěŅĔ
ŐĭėĪňŏĶňĵŐĸŃĶŅŏıŊŗŀĔŅĶŏĔļĨĶ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302218ȮĺŇĻĺĔĶĶĴĺŇĩňŏĴ
ŐĪĭŀĸŇĞŉĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302219ȮŐĴĽĽŏĮĔőĨĶŏĴĨĶň
ŏıŊŗŀĚŅĬĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302220ȮŏĴĨŅěňőĬĴŇĔĽƢŐĸŃ
ĔŅĶĺŇŏėĶŅŃľƢĸņħńĭĔĶħĬŇĺėĸňŀŇĔ
ĽĴńĵŒľĴƞ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 
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őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0360' őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,Ȯ0345' ľĴŅĵŏľĨŋ 
- - 20302221ȮĝňĺĽŅĶĽĬŏĪĻŐĸŃ

ĔŅĶěńħĔŅĶĕƟŀĴŌĸĽņľĶńĭ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (1-6-5) ŏıŇŗĴŒľĴƞ 

- - 20302222ȮĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢ
ŐĸŃŀĦŌĝňĺĺŇĪĵŅĕńŘĬĽŌĚ 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

- - 20302223ȮĔĶŃĭĺĬĔŅĶŏľĬŊŀ
ıńĬīŋĔĶĶĴŐĸŃĔŅĶħńħŐĮĸĚ
őĴŏĸĔŋĸőĮĶĨňĬ 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

- - 20302224ȮŏĪėőĬőĸĵňĔŅĶ
ĽŊĭıńĬīŋƢĽńĨĺƢĝńŘĬĽŌĚ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302225ȮŏŀŖĬőħœėĶĬƢĺŇĪĵŅ
ĕŀĚĽńĨĺƢ 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

- - 20302226ȮŁŀĶƢőĴĬĽńĨĺƢĔńĭĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

- - 20302227ȮıŇļĺŇĪĵŅ
ĽŇŗĚŐĺħĸƟŀĴĶŃħńĭŏĞĸĸƢ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302228ȮŏĪėőĬőĸĵňĝňĺĳŅı
ĪŅĚĽŇŗĚŐĺħĸƟŀĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302229ȮŏĪėőĬőĸĵňĔŅĶ
ĭņĭńħĴĸıŇļ 

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

- - 20302230ȮĔŅĶěńħĔŅĶėŋĦĳŅı
ĽŇŗĚŐĺħĸƟŀĴȮ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302231ȮĔŅĶėĺĭėŋĴŐĸŃ
ěńħĔŅĶĴĸıŇļŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

- - 20302232 ıĸńĚĚŅĬĝňĺĳŅıěŅĔ
ĕŀĚŏĽňĵŀŇĬĪĶňĵƢ   

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

4,ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 
ľĬƞĺĵĔŇĨ 

4,ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 6 
ľĬƞĺĵĔŇĨ 

ŏıŇŗĴŒľĴƞ 

- - 20302307ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 4Ȯ&.+/6+.' ŏıŇŗĴŒľĴƞ 
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ŏŀĔĽŅĶŐĬĭȮ1Ȯ 
ĽŅĶŃĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮ 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0343 
 
1. ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0343Ȯ
ĮĶńĭĮĶŋĚěŅĔȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ
ı,Ļ,Ȯ034. 

2. ĽĳŅĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮœħƟŒľƟėĺŅĴŏľŖĬĝŀĭĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕȮ 
ŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗȮ2/2565ȮĺńĬĪňŗȮ5ȮŏħŊŀĬĴňĬŅėĴȮı,Ļ, 2565 

3. ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŐĔƟœĕĬňŘȮŏĶŇŗĴŒĝƟĔńĭĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅȮĨńŘĚŐĨƞȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ
0343ȮŏĮƦĬĨƟĬœĮ 

4. ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 
ŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵĨƞŀėĺŅĴŏěĶŇĠĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚ
ŏĪėőĬőĸĵňŒĬħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıȮŐĸŃŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮŐĸŃĮĶŃĔŅĻĕŀĚėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĔňŗĵĺĔńĭŐĬĺĪŅĚĔŅĶ
ĮĢŇĭńĨŇĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮĪňŗĔņľĬħŒľƟĽĩŅĭńĬŀŋħĴĻŉĔļŅħņŏĬŇĬĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚ
ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮőħĵŒľƟĴň
ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ
ŒľƟĝńħŏěĬȮėĶŀĭėĸŋĴľńĺĕƟŀĨƞŅĚȮŕȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĔņľĬħœĺƟȮ 

5. ĽŅĶŃŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 
5.1 ĔŅĶĮĶńĭĮĶŋĚĝŊŗŀľĸńĔĽŌĨĶ   ėĚŏħŇĴ 
5.2 ĮĶńĭĮĶŋĚĝŊŗŀĮĶŇĠĠŅ    ėĚŏħŇĴ 
5.3 ŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮı,Ļ,Ȯ0343ȮĴňĽŅĶŃľĸńĔĕŀĚĔŅĶĮĶńĭĮĶŋĚȮħńĚĬňŘ 

5.3.1 ŏıŇŗĴĶŅĵĺŇĝŅŒľĴƞ 
5.3.2 ĵĔŏĸŇĔĶŅĵĺŇĝŅŏħŇĴ 
5.3.3 ŏĮĸňŗĵĬŐĮĸĚĶŅĵĸŃŏŀňĵħĺŇĝŅȮœħƟŐĔƞȮŏĮĸňŗĵĬĶľńĽĺŇĝŅȮŐĸŃ-ľĶŊŀŐĔƟœĕěņĬĺĬ
ľĬƞĺĵĔŇĨŐĸŃěņĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ 
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ŏıŇŗĴĶŅĵĺŇĝŅŒľĴƞȮěņĬĺĬȮ18ȮĶŅĵĺŇĝŅȮħńĚĬňŘ 

Īňŗ ĶľńĽĺŇĝŅ+ĝŊŗŀĶŅĵĺŇĝŅ 
ľĬƞĺĵ
ĔŇĨ 

ĮĶŃŏĳĪ
ĶŅĵĺŇĝŅ 

ľĴŅĵŏľĨŋ 

/ 20302100 ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 3 (3-0-6) ĺŇĝŅŏŀĔĭńĚėńĭ ľĬƟŅȮ40ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
0 20203101 ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 3 (1-6-5) ĺŇĝŅŏŀĔĭńĚėńĭ ľĬƟŅȮ40ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
1 20302200 ľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 3 (3-0-6) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ41ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
2 20302201ȮĔŅĶıńĥĬŅĕŀĚıŊĝ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ41ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
3 20302202ȮŁŀĶƢőĴĬŐĸŃĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨ
ĕŀĚıŊĝ 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ42ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

4 20302203ȮĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢĽņľĶńĭĔŅĶŏıŅŃŏĸňŘĵĚ
ŏĬŊŘŀŏĵŊŗŀıŊĝ 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ42ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

5 20302204ȮŏĪėőĬőĸĵňœĭőŀĶňŐŀėŏĨŀĶƢĽņľĶńĭĚŅĬ
ŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ43ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

6 20302205ȮŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚıŊĝĽĴŋĬœıĶŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ43ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

7 20302206ȮŏĪėőĬőĸĵňĔŅĶįĸŇĨįĸŇĨĳńĦĤƢĽĴŋĬœıĶŒĬ
ĶŃħńĭŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ24ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

/. 20302207ȮŏėĶŊŗŀĚĴŊŀĝƞĺĵĽĶƟŅĚĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢ
ĝňĺĳŅı 

3 (3-0-6) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ24ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

// 20302208ȮŏĪėőĬőĸĵňĔŅĶŐĵĔįĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇś 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ25ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
/0 20302209ȮŏĪėőĬőĸĵňŏŀĬœĞĴƢĪŅĚŀŋĨĽŅľĔĶĶĴ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ25ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
/1 20302210ȮŏĪėőĬőĸĵňĬŘņĨŅĸĪňŗĴňķĪīŇśĪŅĚĝňĺĳŅı 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ26ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
/2 20302211ȮŏĪėőĬőĸĵňĔŅĶľĴńĔĕńŘĬĽŌĚ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ26ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
/3 20302212ȮŏĪėőĬőĸĵňőıĶœĭőŀĨŇĔŐĸŃıĶňœĭőŀĨŇĔ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ27ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
/4 20302213ȮœĺĶńĽŏıŊŗŀĚŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĕńŘĬĽŌĚ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ27ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
/5 20302214ȮŏĪėĬŇėĪŅĚĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅĕńŘĬĽŌĚ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ28ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
/6 20302215ȮĽĶňĶĺŇĪĵŅŐĭėĪňŏĶňĵĽņľĶńĭĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĪŅĚĔŅĶŏĔļĨĶŐĸŃŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ28ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

/7 20302216ȮěŋĸŇĬĪĶňĵƢĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ
ŐĸŃĮŋƜĵěŋĸŇĬĪĶňĵƢ 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ29ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

0. 20302217ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĸŃĔŅĶįĸŇĨŏĴŐĪĭŀœĸĪƢ
ěŅĔŐĭėĪňŏĶňĵŐĸŃĶŅŏıŊŗŀĔŅĶŏĔļĨĶ 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ29ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

0/ 20302218ȮĺŇĻĺĔĶĶĴĺŇĩňŏĴŐĪĭŀĸŇĞŉĴ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ50ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
00 20302219ȮŐĴĽĽŏĮĔőĨĶŏĴĨĶňŏıŊŗŀĚŅĬĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ51ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

01 20302220ȮŏĴĨŅěňőĬĴŇĔĽƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢĸņħńĭ
ĔĶħĬŇĺėĸňŀŇĔĽĴńĵŒľĴƞ 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ51ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

02 20302221ȮĝňĺĽŅĶĽĬŏĪĻŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸ
ĽņľĶńĭŏĪėőĬőĸĵňĝňĺĳŅı 

3 (1-6-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ52ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

03 20302222ȮĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢŐĸŃŀĦŌĝňĺĺŇĪĵŅĕńŘĬĽŌĚ 3 (3-0-6) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ52ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
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Īňŗ ĶľńĽĺŇĝŅ+ĝŊŗŀĶŅĵĺŇĝŅ 
ľĬƞĺĵ
ĔŇĨ 

ĮĶŃŏĳĪ
ĶŅĵĺŇĝŅ 

ľĴŅĵŏľĨŋ 

04 20302223ȮĔĶŃĭĺĬĔŅĶŏľĬŊŀıńĬīŋĔĶĶĴŐĸŃĔŅĶ
ħńħŐĮĸĚőĴŏĸĔŋĸőĮĶĨňĬ 

3 (3-0-6) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ53ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

05 20302224ȮŏĪėőĬőĸĵňĔŅĶĽŊĭıńĬīŋƢĽńĨĺƢĝńŘĬĽŌĚ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ34ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
06 20302225ȮŏŀŖĬőħœėĶĬƢĺŇĪĵŅĕŀĚĽńĨĺƢ 3 (3-0-6) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ34ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
07 20302226ȮŁŀĶƢőĴĬĽńĨĺƢĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅı 

3 (3-0-6) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ35ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

1. 20302227ȮıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴĶŃħńĭŏĞĸĸƢ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ55 ŒĬŏĸƞĴľĸńĔĽŌĨĶ 
1/ 20302228ȮŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽŇŗĚŐĺħĸƟŀĴ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ36ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
10 20302229ȮŏĪėőĬőĸĵňĔŅĶĭņĭńħĴĸıŇļ 3 (3-0-6) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ36ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
11 20302230ȮĔŅĶěńħĔŅĶėŋĦĳŅıĽŇŗĚŐĺħĸƟŀĴȮ 3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ37ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
12 20302231ȮĔŅĶėĺĭėŋĴŐĸŃěńħĔŅĶĴĸıŇļ
ŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ37ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

13 20302232 ıĸńĚĚŅĬĝňĺĳŅıěŅĔĕŀĚŏĽňĵŀŇĬĪĶňĵƢ   3 (2-3-5) ĺŇĝŅŏŀĔŏĸŊŀĔ ľĬƟŅȮ38ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 
36 20302305 ĺŇĪĵŅĬŇıĬīƢȮ5 4Ȯ&.+/6+

.' 
ĺŇĪĵŅĬŇıĬīƢ ľĬƟŅȮ60ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

37 20302306 ĺŇĪĵŅĬŇıĬīƢȮ6 12Ȯ&.+36+
.' 

ĺŇĪĵŅĬŇıĬīƢ ľĬƟŅȮ60ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

18 20302307ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 4Ȯ&.+/6+
.' 

ĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃ 

ľĬƟŅȮ61ȮŒĬŏĸƞĴľĸńĔĽŌĨĶ 

 
ĵĔŏĸŇĔĶŅĵĺŇĝŅȮěņĬĺĬȮ2.ȮĶŅĵĺŇĝŅȮħńĚĬňŘ 

Īňŗ ĶľńĽĺŇĝŅ+ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĮĶŃŏĳĪĶŅĵĺŇĝŅ 
&ŏħŇĴ' 

/ ĪĝȮ500 ĔĶŃĭĺĬĪńĻĬƢĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıȮ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔĭńĚėńĭ 
0 ĪĝȮ502 ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶ 1Ȯ&/+4+3' ĺŇĝŅŏŀĔĭńĚėńĭ 
1 ĪĝȮ503 ŏĪėĬŇėĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚŀŋĨĽŅľĔĶĶĴŐĸŃȮȮ
ĽŇŗĚŐĺħĸƟŀĴ 

1Ȯ&/+4+3' ĺŇĝŅŏŀĔĭńĚėńĭ 

2 ĪĝȮ504 ĝňĺĺŇĪĵŅőĴŏĸĔŋĸĕńŘĬĽŌĚ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔĭńĚėńĭ 
3 ĪĝȮ5/0 ŁŀĶƢőĴĬŐĸŃĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
4 ĪĝȮ5/1 ĔŅĶıńĥĬŅĕŀĚıŊĝȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
5 ĪĝȮ5/2 ĽĶňĶĬŇŏĺĻĺŇĪĵŅĕŀĚıŊĝȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
6 ĪĝȮ3/1ȮĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢıŊĝ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
7 ĪĝȮ3/2ȮıŊĝıĸńĚĚŅĬĝňĺĳŅı 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
/. ĪĝȮ3/3ȮŏĪėőĬőĸĵňœĭőŀĶňŐŀėŏĨŀĶƢĽņľĶńĭĚŅĬŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
// ĪĝȮ3/4ȮŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚıŊĝĕńŘĬĽŌĚ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
/0 ĪĝȮ3/5ȮľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚıŊĝ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
/1 ĪĝȮ52.ȮŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽńĨĺƢĕńŘĬĽŌĚȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
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Īňŗ ĶľńĽĺŇĝŅ+ĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĮĶŃŏĳĪĶŅĵĺŇĝŅ 
&ŏħŇĴ' 

/2 ĪĝȮ52/ȮĔŅĶıńĥĬŅĕŀĚĽńĨĺƢȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
/3 ĪĝȮ520ȮŁŀĶƢőĴĬĽńĨĺƢĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŅĚŏĪėőĬőĸĵňȮĝňĺĳŅıȮ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
/4 ĪĝȮ521ȮĝňĺĺŇĪĵŅőĴŏĸĔŋĸĕŀĚĽńĨĺƢȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
/5 ĪĝȮ302ȮľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽńĨĺƢ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
/6 ĪĝȮ530 ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚěŋĸŇĬĪĶňĵƢȮ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
/7 ĪĝȮ531 ĔŅĶěņŐĬĔěŋĸŇĬĪĶňĵƢȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
0. ĪĝȮ532 ŏĪėőĬőĸĵňŏŀĬœĞĴƢěŅĔěŋĸŇĬĪĶňĵƢȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
0/ ĪĝȮ533 ėĺŅĴľĸŅĔľĸŅĵĕŀĚěŋĸŇĬĪĶňĵƢ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
00 ĪĝȮ312ȮľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚěŋĸŇĬĪĶňĵƢ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
01 ĪĝȮ52.ȮĝňĺĺŇĪĵŅőĴŏĸĔŋĸĕŀĚĽŇŗĚĴňĝňĺŇĨȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
02 ĪĝȮ54/ȮĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢȮ 1Ȯ&/+4+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
03 ĪĝȮ520ȮĺŇĻĺĔĶĶĴĺŇĩňŏĴŐĪĭŀȮĸŇĞŉĴȮ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
04 ĪĝȮ521ȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢĽŇŗĚĴňĝňĺŇĨĶŃħńĭőĴŏĸĔŋĸȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
05 ĪĝȮ322ȮľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĶŃħńĭőĴŏĸĔŋĸ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
06 ĪĝȮ530 ŏĪėőĬőĸĵňĪŅĚŐĮƚĚȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
07 ĪĝȮ531 ŏĪėőĬőĸĵňĔŅĶľĴńĔĕńŘĬĽŌĚȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
1. ĪĝȮ532 ŏĪėőĬőĸĵňĔŅĶŐĵĔįĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇśȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
1/ ĪĝȮ533 ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚŀŋĨĽŅľĔĶĶĴĔŅĶľĴńĔȮ 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
10 ĪĝȮ332ȮĔŅĶįĸŇĨŐĔƠĽĝňĺĳŅıŐĸŃĔŅĶĪņŒľƟĭĶŇĽŋĪīŇś 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
11 ĪĝȮ333ȮŏĪėőĬőĸĵňĬŘņĨŅĸĪňŗĴňķĪīŇśĪŅĚĝňĺĳŅı 1Ȯ&0+1+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
12 ĪĝȮ556 ĔŅĶĭĶŇľŅĶěńħĔŅĶīŋĶĔŇěŏĪėőĬőĸĵňĝňĺĳŅıĶĺĭĵŀħȮ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
13 ĪĝȮ335ȮľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚŀŋĨĽŅľĔĶĶĴ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
14 ĪĝȮ540 ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽŇŗĚŐĺħĸƟŀĴ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
15 ĪĝȮ541 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽŇŗĚŐĺħĸƟŀĴ 1Ȯ&/+4+3' ĺŇĝŅŏŀĔŏĸŊŀĔ 
16 ĪĝȮ542 ĔŅĶĲƘƨĬĲŌĽŇŗĚŐĺħĸƟŀĴĪŅĚĝňĺĺŇĪĵŅ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
17 ĪĝȮ543 ĶŃĭĭĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
2. ĪĝȮ342ȮľńĺĕƟŀĽĬŒěĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽŇŗĚŐĺħĸƟŀĴ 1Ȯ&1+.+4' ĺŇĝŅŏŀĔŏĸŊŀĔ 
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ŏĮĸňŗĵĬŐĮĸĚĶľńĽĺŇĝŅȮŐĸŃ-ľĶŊŀŐĔƟœĕěņĬĺĬľĬƞĺĵĔŇĨȮěņĬĺĬȮ9ȮĶŅĵĺŇĝŅȮħńĚĬňŘ 

Īňŗ 
ŏħŇĴ ĮĶńĭĮĶŋĚ 

ĶľńĽĺŇĝŅȮŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅȮŐĸŃĝŊŗŀĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
/ ĪĝȮ501 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 

&1'Ȯ&0+1+3' 
 

20302000 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮ 

&1'Ȯ&0+1+3' 
 

0 ĪĝȮ37/ȮĽńĴĴĬŅȮ1  &/'Ȯ&.+0+/' 20302001 ĽńĴĴĬŅȮ1  &/'Ȯ&.+0+/' 
1 ĪĝȮ370ȮĽńĴĴĬŅȮ2  &/'Ȯ&.+0+/' 20302002 ĽńĴĴĬŅȮ2  &/'Ȯ&.+0+/' 
2 ĪĝȮ371ȮĽńĴĴĬŅȮ3  &/'Ȯ&.+0+/' 20302003 ĽńĴĴĬŅȮ3  &/'Ȯ&.+0+/' 
3 ĪĝȮ372ȮĽńĴĴĬŅȮ4  &/'Ȯ&.+0+/' 20302004ȮĽńĴĴĬŅȮ4  &/'Ȯ&.+0+/' 
4 ĪĝȮ47.ȮĺŇĪĵŅĬŇıĬīƢȮ/ 4Ȯ&.+/6+.' 20302301 ĺŇĪĵŅĬŇıĬīƢȮ/ 4Ȯ&.+/6+.' 
5 ĪĝȮ691 ĺŇĪĵŅĬŇıĬīƢȮ2  4Ȯ&.+/6+.' 20302302 ĺŇĪĵŅĬŇıĬīƢȮ2  4Ȯ&.+/6+.' 
6 ĪĝȮ692 ĺŇĪĵŅĬŇıĬīƢȮ3  /0Ȯ&.+14+.' 20302303 ĺŇĪĵŅĬŇıĬīƢȮ3  /0Ȯ&.+14+.' 
7 ĪĝȮ693 ĺŇĪĵŅĬŇıĬīƢȮ4  /0Ȯ&.+14+.' 20302304 ĺŇĪĵŅĬŇıĬīƢȮ4  /0Ȯ&.+14+.' 
ľĴŅĵŏľĨŋȮěņĬĺĬľĬƞĺĵĔŇĨŒĬĺĚŏĸŖĭȮ&Ȯ'ȮėŊŀȮĺŇĝŅœĴƞĬńĭľĬƞĺĵĔŇĨ 
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ŏŀĔĽŅĶŐĬĭȮ2 
ĮĶŃĺńĨŇŐĸŃįĸĚŅĬĕŀĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
/,ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮƕĵŃĬŋĝȮŏĬňĵĴĪĶńıĵƢ 
/, ĮĶŃĺńĨŇ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅœĪĵ' ĬŅĚĮƕĵŃĬŋĝ ŏĬňĵĴĪĶńıĵƢ 

 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅŀńĚĔķļ' Mrs. Piyanuch Niamsup 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵȮ 

ěńĚľĺńħŏĝňĵĚŒľĴƞȮȮ3.07. 
  őĪĶĻńıĪƢȮ: .31+65165.+0ȮȮȮ  őĪĶĽŅĶȮȮ: .31+651605  
  E-mailȮAddressȮ: pompiyanuch@gmail.com 
   

0, ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 Doctor of Philosophy Applied Bioscience Hokkaido University, Japan 2546 
 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2540 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ŏĪėĬŇėĔŅĶŐıĪĵƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2535 
     

1, ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚěŋĸŇĬĪĶňĵƢ 
 2) ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĭėĪňŏĶňĵĔĶħŐĸėĨŇĔ 
  

2, ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ 
 ĮƖȮı,Ļ, ĨņŐľĬƞĚ 
 2549Ȯ-ȮĮƤěěŋĭńĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ  
 2540Ȯ-Ȯ2549 ŀŅěŅĶĵƢ 
  
3, ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 - 
  

4, įĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 - 
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5, įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Srikham, K., Daengprok, W., Niamsup, P. & Thirabunyanon, M. (2021). Characterization 

of Streptococcus salivarius as new probiotics derived from human breast milk 
and their potential on proliferative inhibition of liver and breast cancer cells and 
antioxidant activity. Frontiers in Microbiology, 12: 797445. DOI: 
10.3389/fmicb.2021.797445Ȯ 

 Boontim, N., Unban, K., Pathom-Aree, W., Niamsup, P., Khanongnuch, C. & Lumyong, 
S. (2020). L-lactic acid production by Lactobacillus salivarius L105 in optimized 
medium and effect of sugar concentration. Chiang Mai Journal of Science, 45(7), 
887-898. 

 Boontim, N., Khanongnuch, C., Pathom-Aree, W., Niamsup, P., & Lumyong, S. (2018). 
Production of L-lactic acid by thermotolerant lactic acid bacteria. Chiang Mai 
Journal of Science, 45(1), 68-76.Ȯ 

  
6, įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 ĬĚėĶŅĠ ıĚĻƢĨĶŃĔŋĸȮīĬńģģŅȮĶŀħĭŋĠķĪīŇśȮĽĵŅĴȮĳıĸŊŀĝńĵ ĮƕĵŃĬŋĝȮŏĬňĵĴĪĶńıĵƢ ĽĴėŇħ ħňěĶŇĚȮŐĸŃ

œıőĶěĬƢȮĺĚĻƢıŋĪīŇĽŇĬ, (2561). įĸĕŀĚĶŌĮŐĭĭŏĞĸĸƢőıĶœĭőŀĨŇĔĪňŗĴňĨƞŀėŋĦĽĴĭńĨŇĕŀĚœŀĻĔĶňĴ
ĬĴ, ĺŅĶĽŅĶŏĪėőĬőĸĵňŀŅľŅĶȮĴľŅĺŇĪĵŅĸńĵĽĵŅĴ, 13(1), 58-70.Ȯ 

  

7, įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 - 
  

/., įĸĚŅĬŀŊŗĬŕȮŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶłĸłȮȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 -  
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0,ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ħĶ,œıőĶěĬƢȮĺĚĻƢıŋĪīŇĽŇĬ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĵœıőĶěĬƢ ĺĚĻƢıŋĪīŇĽŇĬ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ 

(ĳŅļŅŀńĚĔķļ' 
Mr. Pairote Wongputtisin 

 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : pairote@mju.ac.th 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ     
 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2551 
 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2546 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ

ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2544 

     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ŏĪėőĬőĸĵňĔŅĶľĴńĔ 
 2) ŏĪėőĬőĸĵňŏŀĬœĞĴƢ 
 3) ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚŀŅľŅĶėĬŐĸŃŀŅľŅĶĽńĨĺƢ 

  

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2560Ȯ-ȮĮƤěěŋĭńĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ  
 2551Ȯ-Ȯ2560 ŀŅěŅĶĵƢ 
 

5. 
 

ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Aisara J., Wongputtisin P., Deejing S., Maneewong C., Unban K., Khanongnuch C., 

Kosma P., Blaukopf M. and Kanpiengjai A. (2021). Potential of Inulin-
Fructooligosaccharides Extract Produced from Red Onion (Allium cepa var. 
viviparum (Metz) Mansf.) as an Alternative Prebiotic Product. Plants, 10, 1-17. 

 Klongklaew, A., Unban, K., Kanpiengjai, A., Wongputtisin, P., Pamueangmun, P., 
Shetty, K., & Khanongnuch, C. (2021). Improvement of enantiomeric L-lactic acid 
production from mixed hexose-pentose sugars by coculture of Enterococcus 
mundtii WX1 and Lactobacillus rhamnosus SCJ9. Fermentation, 7(2), 95-111,Ȯ 

 Suwannarach, N., Kumla, J., Supo, C., Honda, Y., Nakazawa, T., Khanongnuch, C. & 
Wongputtisin, P. (2020). Cunninghamella saisamornae (Cunninghamellaceae, 
Mucorales), a new soil fungus from northern Thailand. Phytotaxa, 509(3), 291-
300.Ȯ 

 Wongputtisin, P., Supo, C., Suwannarach, N., Honda, Y., Nakazawa, N., Kumla, J., 
Lumyong, S. & Khanongnuch, C. (2020). Filamentous fungi with high paraquat-
degrading activity isolated from contaminated agricultural soils in northern 
Thailand. Letters in Applied Microbiology, 72, 467-475.Ȯ 

 Chawapun, P., Sangthong, P., Wongputtisin, P., Kimura, K. & Sriyam, S. (2019). 
Identification and characterization of membrane receptor protein YueB in 
Bacillus subtilis isolated from Thua Nao (Thai fermented soybean). Asia-Pacific 
Journal of Science and Technology, 24, 1-11.Ȯ 

  
8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
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1,ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ħĶ,ĮĺňĦŅ ĳŌĴŇĽŋĪīŅįĸ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĮĺňĦŅ ĳŌĴŇĽŋĪīŅįĸ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Mrs. Paweena Pumisutapon 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : pumisutapon@gmail.com 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 Doctor of 

Philosophy 
Plant Sciences Wageningen University, 

Netherlands 
2555 

 ĺŇĪĵŅĻŅĽĨĶ
ĴľŅĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 2542 

 ĺŇĪĵŅĻŅĽĨĶ
ĭńĦĤŇĨ 

ŏĔļĨĶĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2538 

     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ĔŅĶĕĵŅĵıńĬīŋƢıŊĝőħĵĺŇīňĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 
 2) ĽĶňĶĺŇĪĵŅŐĸŃĔŅĶıńĥĬŅĕŀĚıŊĝŒĬĽĳŅıľĸŀħŐĔƟĺ 
 3) ėĺŅĴŏėĶňĵħĕŀĚıŊĝ 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2550Ȯ-ȮĮƤěěŋĭńĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ  
 2542Ȯ-Ȯ2550 ŀŅěŅĶĵƢ 
     
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
  

6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ'  
 - 
  



Ĵėŀ,2                                                                                                         122 

7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Rodpradit, S., Klaharn, P. &ȮPumisutapon, P. (2022). Shoot multiplication of three 

Hedychium species via immersion temporary bioreactor. Acta Horticulturae, 
1339. 167-172. 

 Klaharn, P., Pumisutapon, P., Songnun, K. & Rodpradit, S. (2020). Effects of BA and 
TDZ for in vitro shoot multiplication of three Hedychium species. Acta 
Horticulturae, 1298, 353-358. 

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 œŀĶħŅȮĩŇŗĬĻĶň ŐĸŃĮĺňĦŅȮĳŌĴŇĽŋĪīŅįĸ. (2564). įĸĕŀĚŀŅľŅĶŏıŅŃŏĸňŘĵĚ benzylaminopurine 

ŐĸŃĶŃĭĭœĭőŀĶňŐŀėŏĨŀĶƢěĴĝńŗĺėĶŅĺĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚŏĭĠěĴŅĻŒĬĽĳŅıĮĸŀħŏĝŊŘŀ, 
ĺŅĶĽŅĶĺŇĝŅĔŅĶȮĴĪĶ,ĽŋĺĶĶĦĳŌĴŇ, 9(1), 14-23. 

  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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2,ȮŀŅěŅĶĵƢȮħĶ,ĪŇıĮĳŅȮıŇĽŇļģƢĔŋĸ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺĪŇıĮĳŅ ıŇĽŇļģƢĔŋĸ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ 

(ĳŅļŅŀńĚĔķļ' 
Ms. Tippapha Pisithkul 

 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : tippapha_ps@mju.ac.th 
     

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 Doctor of 

Philosophy 
Cellular and 

Molecular Biology 
University of Wisconsin-

Madison, WI, U.S.A. 
2561 

 Bachelor of Arts Biochemistry Bowdoin College, ME, U.S.A. 2556 
     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ĝňĺĺŇĪĵŅĶŃĭĭ (systems biology) 
 2) ŏĴŐĪĭŀőĸĴŇĔĽƢ (metabolomics) 
 3) ıńĬīŋĺŇĻĺĔĶĶĴĺŇĩňŏĴŐĪĭŀĸŇĞŉĴ (metabolic engineering) 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2562Ȯ-ȮĮƤěěŋĭńĬ ŀŅěŅĶĵƢ 
     
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Pisithkul, T., Schroeder, J. W., Trujillo, E. A., Yeesin, P., Stevenson, D. M., Chaiamarit, 

T., Coon, J. J., Wang, J. D., & Amador-Noguez, D. (2019). Metabolic remodeling 
during biofilm development of Bacillus subtilis. mBio, 10(3), e00623-19.  

 Forche, A., Cromie, G., Gerstein, A., Solis, N., Pisithkul, T., & Berman, J. (2018). Rapid 
phenotypic and genotypic diversification after exposure to the oral host niche 
in Candida albicans. Genetics, 209(3), 725-741.  

 Kwan, G., Engel, T., Pisithkul, T., Amador-Noguez, D., & Barak, J. (2018). Few 
differences in metabolic network use found between Salmonella enterica 
colonization of plants and typhoidal mice. Frontiers in Microbiology, 9, 695-707.  

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 ĔĶĶĦŇĔŅȮŁŅĴĮĶŃėĶ ĔńĬĨƢķĪńĵȮėņĬƟŀĵ ĬĺĺĶĶĦȮıĶľĴĳńĔħň ĭńĺŏĶňĵĴȮĴĦňĺĶĶĦƢȮĺńĬĪĴŅĽȮȮȮȮȮȮȮȮ

ěńĬĪŃĽŇĬīŋƢ ĪŇıĮĳŅȮıŇĽŇļģƢĔŋĸȮŐĸŃěŋĿŅĔĶȮĮŅĬŃĩŉĔ, &0342',ȮįĸĕŀĚĽŅĶœĲőėœĞĵŅĬŇĬȮ
&Phycocyanin) ěŅĔĽŅľĶƞŅĵĽœĮĶŌĸŇĬƞŅŏıŊŗŀĵńĭĵńŘĚŏĝŊŘŀȮEscherichiaȮcoli ŒĬĺńĽħŋĶŀĚıŊŘĬėŀĔ
œĔƞŏĬŊŘŀ,ȮĺŅĶĽŅĶŐĔƞĬŏĔļĨĶ*ȮĜĭńĭıŇŏĻļȮ0&71'* 452+457, 

  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 
/,ȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĴĚėĸ ĩŇĶŃĭŋĠĵŅĬĬĪƢ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĵĴĚėĸ ĩŇĶŃĭŋĠĵŅĬĬĪƢ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Mr. Mongkol Thirabunyanon 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ĶŀĚĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : mongkols@mju.ac.th 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 Doctor of Philosophy Animal Science Ehime University, Japan 2545 
 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ĽńĨĺĺŇĪĵŅ ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 2539 
 ŏĪėőĬőĸĵňĔŅĶŏĔļĨĶĭńĦĤŇĨ ĽńĨĺĻŅĽĨĶƢ ĽĩŅĭńĬŏĪėőĬőĸĵňĔŅĶŏĔļĨĶŐĴƞőěƟ 2536 
     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ŏĪėőĬőĸĵňĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢ 
 2) ŐĭėĪňŏĶňĵőĮĶœĭőŀĨŇĔ 
 3) ŏĞĸĸƢĴŃŏĶŖĚŐĸŃőĶėĴŃŏĶŖĚ 

  

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2557Ȯ-ȮĮƤěěŋĭńĬ ĶŀĚĻŅĽĨĶŅěŅĶĵƢ  
 2549Ȯ-Ȯ2557 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 2539Ȯ-Ȯ2549 ŀŅěŅĶĵƢ 
 
5. 

 
ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 

 - 
  

6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Srikham, K., Daengprok, W., Niamsup, P. & Thirabunyanon, M. (2021). Characterization 

of Streptococcus salivarius as new probiotics derived from human breast milk 
and their potential on proliferative inhibition of liver and breast cancer cells and 
antioxidant activity. Frontiers in Microbiology, 12: 797445. DOI: 
10.3389/fmicb.2021.797445. 

Chit-Aree, L, Unpaprom, Y, Ramaraj, R & Thirabunyanon, M. (2021). Valorization and 
biorefinery of kaffir lime peels waste for antifungal activity and sustainable 
control of mango fruit anthracnose. Biomass Conversion and Biorefinery, DOI:Ȯ
10.1007/s13399-021-01768-4. 

 Kaewmaneesuk, J., Ariyadet, C., Thirabunyanon, M., Jaturonglumlert, S. & Daengprok, 
W. (2018). Influence of LED red-light intensity on phycocyanin accumulation in 
the cyanobacterium Nostoc commune Vaucher. Journal of Fundamental and 
Applied Sciences, 10(3S), 457-467.Ȯ 

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 -  
9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 -  
10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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0,ȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĺĻŇĬ ŏěĶŇĠĨńĦīĬĔŋĸ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĵĺĻŇĬ ŏěĶŇĠĨńĦīĬĔŋĸ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Mr. Wasin Charerntantanakul 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ĶŀĚĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : wasin@mju.ac.th 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 Doctor of Philosophy Veterinary 

Microbiology 
Iowa State University, 

U.S.A. 
2549 

 ĽŅīŅĶĦĽŋĕĻŅĽĨĶ 
ĴľŅĭńĦĤŇĨ 

ĔŅĶĺŇěńĵĽŅīŅĶĦĽŋĕ ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 2543 

 ĽńĨĺŐıĪĵĻŅĽĨĶĭńĦĤŇĨ ĽńĨĺŐıĪĵƢĻŅĽĨĶƢ ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 2540 
     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ěŋĸĝňĺĺŇĪĵŅŒĬĽńĨĺƢ 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2560Ȯ-ȮĮƤěěŋĭńĬ ĶŀĚĻŅĽĨĶŅěŅĶĵƢ  
 2552Ȯ-Ȯ2560 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 2549Ȯ-Ȯ2552 ŀŅěŅĶĵƢ 
     
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Kraisittipanit, R., Charerntantanakul, W., Umthong, S., Niumsup, P., Klayraung S. & 

Tancho, A. (2021). The potential of fungi collected from earthworm gut and 
vermicompost producing auxin under tryptophan and non-tryptophan culture. 
International Journal of Agricultural Technology, 17(3), 921-928. 

 Suebsaard, P. & Charerntantanakul, W. (2021), Rutin, h-tocopherol, and L-ascorbic 
acid up-regulate type I interferon-regulated gene and type I and II interferon 
expressions and reduce inflammatory cytokine expressions in monocyte-derived 
macrophages infected with highly pathogenic porcine reproductive and 
respiratory syndrome virus. Veterinary Immunology and Immunopathology, 235, 
110231-110240.Ȯ 

 Ruansit, W. & Charerntantanakul, W. (2020). Oral supplementation of quercetin in 
PRRSV-1 modified-live virus vaccinated pigs in response to HP-PRRSV-2 challenge. 
Vaccine, 38, 3570-3581.Ȯ 

 Charerntantanakul, W. (2020). Adjuvants for swine vaccines: mechanisms of action 
and adjuvant effects. Vaccine, 38, 6659-6681.Ȯ 

 Poramapijitwat, P., Thana, P., Boonyawan, D., Janpong, K., Kuensaen, C., 
Charerntantanakul, W., Yu, L.D. & Sarapirom, S. (2020). Effect of dielectric barrier 
discharge plasma jet on bactericidal and human dermal fibroblasts adult cells: 
in vitro contaminated wound healing model. Surface and Coatings Technology, 
402, 126482-126491.Ȯ 

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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1,ȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĺŅĪň ėĚĭĶĶĪńħ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĵĺŅĪň ėĚĭĶĶĪńħ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Mr. Watee Kongbuntad 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ĶŀĚĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : wateenaka@gmail.com 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2549 
 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2541 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĽńĨĺĻŅĽĨĶƢ ĽĩŅĭńĬŏĪėőĬőĸĵňĶŅĝĴĚėĸ 2537 
     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ŏĪėőĬőĸĵňĝňĺĳŅıĔŅĶĽŊĭıńĬīŋƢĪŅĚĽńĨĺƢ 
 2) ĔŅĶĪħĽŀĭėĺŅĴŏĮƦĬıŇļ 
 3) ĝňĺĺŇĪĵŅĪŅĚĶŃĭĭĽŊĭıńĬīŋƢĕŀĚĽńĨĺƢ 
     
4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2561Ȯ-ȮĮƤěěŋĭńĬ ĶŀĚĻŅĽĨĶŅěŅĶĵƢ  
 2551Ȯ-Ȯ2561 įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 2541Ȯ-Ȯ2551 ŀŅěŅĶĵƢ 
  
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ  
 Pradit, N., Saijuntha, W., Pilap, W., Suksavate, W., Agatsuma, T., Jongsomchai, K., 

Kongbuntad, W., & Chairat Tantrawatpan. (2022). Genetic variation of 
Tarbinskiellus portentosus (Lichtenstein 1796) (Orthoptera: Gryllidae) in 
mainland Southeast Asia examined by mitochondrial DNA sequences., 
International journal of tropical insect science, 42, 955ů964.Ȯ 

 Saijuntha, W., Tantrawatpan, C., Pilap, W., Sedlak, S., Sakdakham, K., Sriptrom, P., 
Suksavate, W., Kongbuntad, W., & Tawong, W. (2020). Genetic differentiation of 
the Forest Creste Lizards, Calotes emma alticristatus Scmidt, 1925 and C. emma 
emma Gray, 1845 (Squamata: Agamidae) Relating to Climate Zones in Thailand. 
Asian Herpetological Research,11(1), 19-27.  

Saijuntha, W., Sedlak, S., Agatsuma, T., Jongsomchai, K., Pilap, W., Kongbuntad, W., 
Tawong, W., Suksavate, W., Petney, T.N. & Tantrawatpan, C. (2019). Genetic 
Structure of the Red-sportted Tokay Gecko, Gekko gecko (Linnaeus, 1758) 
(Squamata: Gekkonidae) from Mainland Southeast Asian Herpetological 
Research, 10(2), 69-78.  

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 ŀŅĦńĨŇ ěńĬĪĶƢĩŇĶŃĨŇĔŋĸȮŐĸŃĺŅĪňȮėĚĭĶĶĪńħ. (2562). įĸĕŀĚĽĳŅııŊŘĬĪňŗŐľƟĚŐĸŃŐĜŃŏĮƦĬőėĸĬŒĬ

őĶĚŏĶŊŀĬĨƞŀıķĨŇĔĶĶĴ ĕŀĚőėĬĴĶŃĵŃŒľƟĬĴ, ŐĔƞĬŏĔļĨĶ, 47 ĜĭńĭıŇŏĻļ 2, 861-866. 
 ĽŇĪīŇőĝė ĬŅėĴĦňȮĔķħŅȮĝŌŏĔňĵĶĨŇĻŇĶŇ ĺŅĪňȮėĚĭĶĶĪńħ ŐĸŃĺŇĺńĥĬƢȮıńĥĬŅĺĚĻƢ,Ȯ&2362). ĔŅĶıńĥĬŅ

ĬŘņĵŅŐĝƞŐĕŖĚĬŘņŏĝŊŘŀőėŏıŊŗŀĪħŐĪĬœĕƞŐħĚ, ŐĔƞĬŏĔļĨĶ, 47 ĜĭńĭıŇŏĻļȮ2, 65-70. 
 ħĬńĵȮĮƤĠĠŅ ĳŅėĳŌĴŇȮŏĽŅĺĳŅėĵƢ ĺŅĪňȮėĚĭĶĶĪńħ ŐĸŃĺŇĺńĥĬƢȮıńĥĬŅĺĚĻƢ,Ȯ&2542). ŀŇĪīŇıĸĽĳŅı

ĳŌĴŇŀŅĔŅĻĨƞŀėŋĦĳŅıĬŘņŏĝŊŘŀıƞŀőėĪňŗĻŌĬĵƢĺŇĺńĵŐĸŃįĸŇĨĬŘņŏĝŊŘŀŐĝƞŐĕŖĚıƞŀıńĬīŋƢőėĶĚĔŅĶľĸĺĚŀŇĬ
ĪĬĬĪƢ, ŐĔƞĬŏĔļĨĶ, 47 ĜĭńĭıŇŏĻļȮ2, 87-92.Ȯ  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 

 

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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4. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ħĶ,ģĮĬȮĝŊŗĬĭŅĸ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĵģĮĬȮĝŊŗĬĭŅĸ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Mr. Tapana Cheunbarn 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : tapana@mju.ac.th 

 

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 Doctor of Philosophy Environmental 

Engineering 
Illinois Institute of 
Technology, U.S.A. 

2541 

 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 2535 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ 2533 
     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) Wastewater Management 
 2) Solid Waste Management 
 3) Waste Utilization 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ 
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 0325Ȯ-ȮĮƤěěŋĭńĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ  
 2536Ȯ-Ȯ2547 ŀŅěŅĶĵƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 2550Ȯ-Ȯ2551 ŀŅěŅĶĵƢıŇŏĻļ ĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĸņĮŅĚ 
 2544Ȯ-Ȯ2545 ŀŅěŅĶĵƢıŇŏĻļ ėĦŃĺŇĻĺĔĶĶĴőĵīŅŐĸŃĽŇŗĚŐĺħĸƟŀĴ                             

ĴľŅĺŇĪĵŅĸńĵĶŅĝĴĚėĸĸƟŅĬĬŅ 
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 - 
  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 ĻĻŇīĶȮŒĽĮŅ ģĮĬ ĝŊŗĬĭŅĸ ĬŇĔĶŅĬȮľŀĴħĺĚȮěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶȮŐĸŃĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ,Ȯ&2563). 

ĔŅĶĻŉĔļŅĶŃĵŃŏĺĸŅĔŅĶĔĺĬįĽĴŐĸŃľĴŋĬŏĺňĵĬĨŃĔŀĬĪňŗĽƞĚįĸĨƞŀĔĶŃĭĺĬĔŅĶįĸŇĨĔƠŅĞ
ĝňĺĳŅıěŅĔĺńĽħŋŏľĸŊŀĪŇŘĚĕƟŅĺőıħľĺŅĬħƟĺĵĔĶŃĭĺĬĔŅĶľĴńĔŐĭĭŐľƟĚ, ĺŅĶĽŅĶĺŇĝŅĔŅĶ
őĶĚŏĶňĵĬĬŅĵĶƟŀĵıĶŃěŋĸěŀĴŏĔĸƟŅ, 18, 87-105.Ȯ 

 ěĨŋıĶ ĭŋĦĦħŅĔŋĸ ĻŇĶŅĳĶĦƢȮĝŊŗĬĭŅĸ ģĮĬ ĝŊŗĬĭŅĸ ĻĶňĔŅĠěĬŅȮėĸƟŅĵŏĶŊŀĚȮŐĸŃĻŋĳīŇħŅȮŀŜŗŅĪŀĚ,Ȯ
&2562). ĔŅĶėńħŏĸŊŀĔŐĭėĪňŏĶňĵĨĶŉĚœĬőĨĶŏěĬŀŇĽĶŃŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĕƟŅĺ, 
ĺŅĶĽŅĶĬŏĶĻĺĶıŃŏĵŅ, 10(2), 32-40.Ȯ 

 ĻŇĶŅĳĶĦƢ ĝŊŗĬĭŅĸȮŐĸŃģĮĬ ĝŊŗĬĭŅĸ, (2562). ĔŅĶŏěĶŇĠȮĔŅĶĽŃĽĴŐĸŃĔŅĶĮĸħĮĸƞŀĵīŅĨŋŀŅľŅĶ
ĕŀĚŐľĬŐħĚĪňŗŏĸňŘĵĚħƟĺĵĬŘņĪŇŘĚěŅĔĲŅĶƢĴŏĸňŘĵĚĽŋĔĶ, ĺŅĶĽŅĶȮĴĪĶ,ȮŀňĽŅĬȮĜĭńĭĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵň, 12(1), 86-96.Ȯ 

 ěĨŋıĶ ĭŋĦĦħŅĔŋĸ ĻŇĶŅĳĶĦƢȮĝŊŗĬĭŅĸ ģĮĬ ĝŊŗĬĭŅĸ ĻĶňĔŅĠěĬŅȮėĸƟŅĵŏĶŊŀĚȮĻŋĳīŇħŅȮŀŜŗŅĪŀĚȮŐĸŃȮ
ıńĬīƢĸıȮĽŇĬīŋĵŅ, &2562). ĔŅĶĻŉĔļŅĮĶŃĽŇĪīŇĳŅıĕŀĚŐĭėĪňŏĶňĵĨĶŉĚœĬőĨĶŏěĬŀŇĽĶŃĪňŗŐĵĔ
ěŅĔħŇĬĶŀĭĶŅĔĕƟŅĺŒĬĔŅĶįĸŇĨŀŀĔĞŇĬŐĸŃěŇĭŏĭŀŏĶĸĸŇĬ, ĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢ, 
18(1) :62-74,Ȯ  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
 

 

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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5. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĻŇĶŅĳĶĦƢȮĝŊŗĬĭŅĸ 
/, ĮĶŃĺńĨŇ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅœĪĵ' ĬŅĚĻŇĶŅĳĶĦƢȮĝŊŗĬĭŅĸ 

 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅŀńĚĔķļ' Mrs. Siraporn Cheunbarn 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵȮ 

ěńĚľĺńħŏĝňĵĚŒľĴƞȮȮ3.07. 
  őĪĶĻńıĪƢȮ: .31+65165.+0ȮȮȮ   őĪĶĽŅĶȮȮ: .31+651605 
  E-mailȮAddressȮ: siraporn@mju.ac.th  
   

0, ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2545 
 Master of Business 

Administration  

Finance Keller Graduate School 
of Management, U,S,A, 

032. 

 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 0314 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĺŇĪĵŅĻŅĽĨĶƢ

ĽŇŗĚŐĺħĸƟŀĴ 
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ 0312 

     
1, ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 /'ȮĬŇŏĺĻĺŇĪĵŅ 
0'ȮŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ 

  

2, ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ 
 ĮƖȮı,Ļ, ĨņŐľĬƞĚ 
 0335Ȯ+ȮĮƤěěŋĭńĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮ 
 0323Ȯ+Ȯ0335 ŀŅěŅĶĵƢȮ 
  
3, ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&3ȮĮƖ
ĵƟŀĬľĸńĚ' 

 - 
  

4, įĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 - 
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5, įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 - 
  

6, įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 ěĨŋıĶȮĭŋĦĦħŅĔŋĸȮĻŇĶŅĳĶĦƢȮĝŊŗĬĭŅĸȮģĮĬȮĝŊŗĬĭŅĸȮĻĶňĔŅĠěĬŅȮėĸƟŅĵŏĶŊŀĚȮŐĸŃĻŋĳīŇħŅȮȮȮȮȮ

ŀŜŗŅĪŀĚ,Ȯ&2562). ĔŅĶėńħŏĸŊŀĔŐĭėĪňŏĶňĵĨĶŉĚœĬőĨĶŏěĬŀŇĽĶŃŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶ
ŏěĶŇĠŏĨŇĭőĨĕŀĚĕƟŅĺ. ĺŅĶĽŅĶĬŏĶĻĺĶıŃŏĵŅ*Ȯ10(2), 32-40. 

 ĻŇĶŅĳĶĦƢȮĝŊŗĬĭŅĸȮŐĸŃģĮĬȮĝŊŗĬĭŅĸ,Ȯ&2562). ĔŅĶŏěĶŇĠĔŅĶĽŃĽĴŐĸŃĔŅĶĮĸħĮĸƞŀĵīŅĨŋ
ŀŅľŅĶĕŀĚŐľĬŐħĚĪňŗŏĸňŘĵĚħƟĺĵĬŘņĪŇŘĚěŅĔĲŅĶƢĴŏĸňŘĵĚĽŋĔĶ,ȮĺŅĶĽŅĶȮĴĪĶ,ȮŀňĽŅĬȮĜĭńĭ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň, 12(1), 86-96.Ȯ 

 ěĨŋıĶȮĭŋĦĦħŅĔŋĸȮȮĻŇĶŅĳĶĦƢȮĝŊŗĬĭŅĸȮģĮĬȮĝŊŗĬĭŅĸȮĻĶňĔŅĠěĬŅȮėĸƟŅĵŏĶŊŀĚȮĻŋĳīŇħŅȮŀŜŗŅĪŀĚȮ
ŐĸŃıńĬīƢĸıȮĽŇĬīŋĵŅ,Ȯ&2562). ĔŅĶĻŉĔļŅĮĶŃĽŇĪīŇĳŅıĕŀĚŐĭėĪňŏĶňĵĨĶŉĚœĬőĨĶŏěĬ
ŀŇĽĶŃĪňŗŐĵĔěŅĔħŇĬĶŀĭĶŅĔĕƟŅĺŒĬĔŅĶįĸŇĨŀŀĔĞŇĬŐĸŃěŇĭŏĭŀŏĶĸĸŇĬ,ȮĺŅĶĽŅĶ
ĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢ, 18(1), 62-74.Ȯ 

  

7, įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 + 
  

/., įĸĚŅĬŀŊŗĬŕȮŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 - 
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4,ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĻĶňĔŅĠěĬŅȮėĸƟŅĵŏĶŊŀĚ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺĻĶňĔŅĠěĬŅȮėĸƟŅĵŏĶŊŀĚ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Ms. Srikanjana Klayraung 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : srikanja@mju.ac.th 
     

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ ŏĳĽńĝĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2551 
 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ěŋĸĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 2541 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 2536 
     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅıěŅĔěŋĸŇĬĪĶňĵƢ (Bioactive compounds from microorganisms) 
 2) ěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŏĔļĨĶ (Agricultural microbiology) 
 3) ĔŅĶĵƞŀĵĽĸŅĵĽŅĶıŇļŒĬĽŇŗĚŐĺħĸƟŀĴőħĵěŋĸŇĬĪĶňĵƢ (Microbial degradation of pollutants) 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖȮı,Ļ, ĨņŐľĬƞĚ 
 2559Ȯ-ȮĮƤěěŋĭńĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮ 
 2541Ȯ-Ȯ2559 ŀŅěŅĶĵƢ  
   

5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ'Ȯ 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Khumpirapang, N., Klayraung, S., Tima, S. & Okonogi, S. (2021). Development of 

microemulsion containing Alpinia galanga oil and its major compounds: 
Enhancement of antimicrobial activities. Pharmaceutics, 13(2), 265-280.  

 Saengsitthisak, B., Chaisri, W., Punyapornwithaya, V., Mektrirat, R., Klayraung, S., 
Bernard, J.K. & Pikulkaew, S. (2020). Occurrence and antimicrobial susceptibility 
profiles of multidrug-resistant Aeromonads isolated from freshwater 
ornamental fish in Chiang Mai province. Pathogens, 9(11), 973-985.  

 Baisaeng, N. & Klayraung, S. (2019). In Vitro Antibacterial Activity of Hydrogels 
Containing Tamarind Seed Husk Extracts against Propionibacterium acnes. Key 
Engineering Materials, 819, 85-91.Ȯ 

 Chimnoi, N., Reuk-ngam, N., Chuysinuan, P., Khlaychan, P., Khunnawutmanotham, 
N., Chokchaichamnankit, D., Thamniyom, W., Klayraung, S., Mahidol, C. & 
Teechasakul, S. (2018). Charcterization of essential oil from Ocimum 
gratissimum leaves: Antibacterial and mode of action against selected 
gastroenteritis pathogens. Microbial Pathogenesis, 118, 290-300. 

  
8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕȮŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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5. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĬĸŇĬ ĺĚĻƢĕńĨĨŇĵŃ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺĬĸŇĬ ĺĚĻƢĕńĨĨŇĵŃ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Ms. Nalin Wongkattiya 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : nalin.wongkattiya@gmail.com 
   

2.    ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 Doctor of 

Philosophy 
Biotechnology Royal Melbourne Institute of 

Technology University, Australia 
2551 

 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2541 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ŏĪėĬŇėĔŅĶŐıĪĵƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2536 
     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚěŋĸŇĬĪĶňĵƢ 
 2) ĔŅĶŒĝƟĮĶŃőĵĝĬƢĪŅĚĝňĺĳŅıěŅĔĽŅĶĽĔńħıŊĝ 
  
4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2560 - ĮƤěěŋĭńĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 2542 - 2560 ŀŅěŅĶĵƢ  
     
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ'  
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ &3ȮĮƖĵƟŀĬľĸńĚ' 
 Pratoomsoot, C., Wongkattiya, N., & Sanguansermsri, D. (2020). Synergistic 

antimicrobial and antioxidant properties of Coccinia grandis (L.) Voigt, 
Clerodendrum inerme (L.) Gaertn. and Acanthus ebracteatus Vahl. extracts and 
their potential as a treatment for xerosis cutis. Complementary Medicine 
Research, 27(6), 410-420.Ȯ 

 Suttiarporn, P., Wongkattiya, N., Buaban, K., Poolprasert, P., Tanruean, K. (2020). 
Process optimization of microwave assisted simultaneous distillation and 
extraction from Siam cardamom using response surface methodology. Process, 
8(4), 449-463.  

 Wongkattiya, N., Sanguansermsri, P., Fraser, I.H., & Sanguansermsri, D. (2019). 
Antibacterial activity of cuminaldehyde on food-borne pathogens, the bioactive 
component of essential oil from Cuminum cyminum L. collected in Thailand. 
Journal of Complementary Intregrative Medicine, 16(4), 1-6.  

 Wongkattiya, N., Akekawatchaim C., Sanguansermsri, P., Fraser, I.H., Protoomsoot, C., 
& Sanguansermsri, D. (2018). Chemical compositions and biological properties 
of essential oils from Zanthoxylum rhetsa (Roxb) and Zanthoxylum limonella 
Alston. African Journal of Traditional Complementary Alternative Medicines, 
15(2), 12-18.  

  
8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 -   
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8,ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĴīŋĶĽȮĝńĵľŅĠ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺĴīŋĶĽ ĝńĵľŅĠ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Ms. Mathurot Chaiharn 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : mathurot@mju.ac.th 
     

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2553 
 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2545 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ěŋĸĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2543 
     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅı (Bioactive compound and natural products) 
 2) ĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏěĶŇĠĕŀĚıŊĝőħĵĔŅĶŒĝƟěŋĸŇĬĪĶňĵƢ 
 3) ĔŅĶėĺĭėŋĴěŋĸŇĬĪĶňĵƢĔƞŀőĶėőħĵĝňĺĺŇīň (Biological control of pathogenic microorganisms) 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 0342Ȯ-ȮĮƤěěŋĭńĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 2545Ȯ-Ȯ0342 ŀŅěŅĶĵƢ 
     
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 

  
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
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 Chaiharn, M., Theantana, T. & Pathom-aree, W. (2020). Evaluation of biocontrol 
activities of Streptomyces spp. against rice blast disease fungi. Pathogens, 9, 2-
16. 

 Chaiharn, M., Sujada, N., Wasu Pathom-aree, W. & Lumyong, S. (2019). Biological 
control of Rigidoporus microporus the cause of white root disease in rubber 
using PGPRs In vivo. Chiang Mai Journal of Science, 46(5), 850-866. 

 Chaiharn, M., Plikomol, A. & Lumyong, S. (2019). Purification and characterization of 
an extracellular chitinase from Bacillus thuringiensis R 176 using solid state 
fermentation with shrimp shells waste. Annals of Microbilogy, 46(3), 1-8.  

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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9,ȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮŅĶĺňȮĔŅĠěĬĮĶŃőĝĨŇ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĮŅĶĺň ĔŅĠěĬĮĶŃőĝĨŇ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Mrs. Parawee Kanjanaphachoat 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : parawee_t@hotmail.com 
     
2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 Doctor of Philosophy Molecular Biology National Chung Hsing 

University, Taiwan 
2555 

 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ıńĬīŋĻŅĽĨĶƢ ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 2546 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ıńĬīŋĻŅĽĨĶƢ ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 2543 
     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ĝňĺĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸ 
 2) ıńĬīŋĻŅĽĨĶƢ ıńĬīŋĺŇĻĺĔĶĶĴ 
 3) ıķĔļĻŅĽĨĶƢŐĸŃĽĶňĶĺŇĪĵŅĪŅĚıŊĝ 
  

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 0342Ȯ-ȮĮƤěěŋĭńĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 2558Ȯ-Ȯ0342 ŀŅěŅĶĵƢ ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮě,ŏĝňĵĚŒľĴƞ 
 2546Ȯ-Ȯ2558 ŀŅěŅĶĵƢ ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ+ŐıĶƞŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮě,ŐıĶƞ 
 
5. 

 
ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 

 + 
 

6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Kanjanaphachoat, P., Topoonyanont, N. & Jantawichai, P. (2020). RAPD marker 

analysis of genetic variation in Kluai Nam Wa (Musa ABB group) banana plants 
regenerated after 8 and 9 subcultures. Maejo Internatioal Journal of Science 
and Technology, 14(2), 130-140.Ȯ 

 Kanjanaphachoat, P., Wang, I., Hsieh, K., Tseng, C. & Chen, L. (2019). Expression and 
characterization of a thermostable l-aminoacylase in transgenic rice. Journal of 
Plant Biochemistry and Biotechnology, 29(2), 336-347.Ȯ 

 Hlaing MinOo, Kanjanaphachoat, P., Suppasat, T. & Wongsiri, S. (2018). Honey bee 
virus detection on Tropilaelaps and Varroa mites in Chiang Mai Thailand, 
Journal of Apiculture, 33(2), 77-81.Ȯ 

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 őĝĨŇıĚĻƢ ĔŅĠěĬĮĶŃőĝĨŇȮŐĸŃĮŅĶĺňȮĔŅĠěĬĮĶŃőĝĨŇ. (2564). ĶŃĭĭ IoT Sensor ĽņľĶńĭŒľƟĬŘņ

ŒĬŐĮĸĚĕƟŅĺőıħľĺŅĬŐĭĭŐĴƞĬĵņ. ĺŅĶĽŅĶŏėľŏĔļĨĶ, 45(1), 123-126.Ȯ 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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10. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĵŋĺĸňȮŀńĬıŅıĶĴ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺĵŋĺĸň ŀńĬıŅıĶĴ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Ms. Yuwalee Unpaprom 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : yuwaleeun@gmail.com 
     

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 Doctor of Philosophy Horticulture National Chung Hsing 

University, Taiwan 
2556 

 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ıķĔļĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 2546 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ıŊĝĻŅĽĨĶƢ ů ıŊĝĽĺĬĮĶŃħńĭ ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 2540 
     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ıķĔļĻŅĽĨĶƢ 
 2) ĽĶňĶĺŇĪĵŅĕŀĚıŊĝ īŅĨŋŀŅľŅĶıŊĝȮŁŀĶƢőĴĬıŊĝȮıķĔļŏėĴň 
 3) ŏĝŊŘŀŏıĸŇĚĝňĺĳŅıěŅĔĝňĺĴĺĸıŊĝŐĸŃĽŅľĶƞŅĵ 
 4) ĽŅľĶƞŅĵ 

  

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2541Ȯ-ȮĮƤěěŋĭńĬ įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 2541Ȯ-Ȯ2543 ŀŅěŅĶĵƢ 
   

5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Khammee, P., Unpaprom, Y., Thurakitseree, T., Dussadee, N., Kojinok, S., & Ramaraj, 

R. (2021). Natural dyes extracted from Inthanin bok leaves as light-harvesting 
units for dye-sensitized solar cells. Applied Nanoscience, 2021, 1-13. 

 Khammee, P., Unpaprom, Y., Chaichompoo, C., Khonkaen, P., & Ramaraj, R. (2021). 
Appropriateness of waste jasmine flower for bioethanol conversion with 
enzymatic hydrolysis: sustainable development on green fuel production. 3 
Biotech, 11(5), 1-13. 

 Ramaraj, R., Bhuyar, P., Intarod, K., Sameechaem, N., & Unpaprom, Y. (2021). 
Stimulation of natural enzymes for germination of mimosa weed seeds to 
enhanced bioethanol production. 3 Biotech, 11(6), 1-9.Ȯ 

 Whangchai, K., Souvannasouk, V., Bhuyar, P., Ramaraj, R., & Unpaprom, Y. (2021). 
Biomass generation and biodiesel production from macroalgae grown in the 
irrigation canal wastewater. Water Science and Technology. 84(10-11). 2695-
2702.Ȯ 

 Khunchit, K., Nitayavardhana, S., Ramaraj, R., Ponnusamy, V. K., & Unpaprom, Y. 
(2020). Liquid hot water extraction as a chemical-free pretreatment approach for 
biobutanol production from Cassia fistula pods. Fuel, 279, 118393-118404. 

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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//,ȮŀŅěŅĶĵƢȮħĶ,ĪŇıĵƢĽŋħŅȮĨńŘĚĨĶŃĔŌĸ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺĪŇıĵƢĽŋħŅ ĨńŘĚĨĶŃĔŌĸ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Ms. Tipsuda Tangtragoon 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : tipsudatangtragoon@gmail.com 
     

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 

Doctor rerum naturalium Natural Science 
University of Innsbruck, 

Austria 
2548 

 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ĝňĺĺŇĪĵŅ                 ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2541 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 2537 
     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ŏĶĦŌĺŇĪĵŅ (Palynology) 
 2) ıķĔļĻŅĽĨĶƢŐĸŃŀĬŋĔĶĴĺŇīŅĬıŊĝ (Botany and Plant Taxonomy) 
 3) ıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬ (Ethnobotany) 
 4) ĔŅĶěńħĔŅĶėĺŅĴĶŌƟ (Knowledge Management) 
 5) ĪĶńıĵŅĔĶĴĬŋļĵƢȮ&Human Resources) 

 

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ 
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2562Ȯ-ȮĮƤěěŋĭńĬ ŀŅěŅĶĵƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 2553Ȯ-Ȯ2562 įŌƟĝƞĺĵŀīŇĔŅĶĭħň ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 2552Ȯ-Ȯ2553 ĪňŗĮĶŉĔļŅŀīŇĔŅĶĭħň ħƟŅĬŏĽĶŇĴĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩħƟŅĬĪĶńıĵŅĔĶĭŋėėĸȮ

ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ   
 2550Ȯ-Ȯ2552 ľńĺľĬƟŅĳŅėĺŇĝŅĝňĺĺŇĪĵŅ ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮ 

&ĵŋĭŏĸŇĔĳŅėłȮĮƖȮ2552) 
 2549Ȯ-Ȯ2550 ĶŀĚľńĺľĬƟŅĳŅėĺŇĝŅĝňĺĺŇĪĵŅ ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 2537Ȯ-Ȯ2548 ŀŅěŅĶĵƢ ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
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5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
  

6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
  

7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Winit, P., Sutigoolabudb, P., Tangtragoon, T. & Mahawand, N. (2021). Strategic 

management of upper Mae Kuang River Basin with the participation of civil 
society. Turkish Journal of Computer and Mathematics Education, 12(8), 2256-
2263.Ȯ 

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 įŅĬŇĨĵƢȮĬŅĕĵńĬȮıĶĪŇıĵƢȮĮƤĠĠŅĪŃ ŏĵŅĺƢĬŇĨĵƢȮīŅĶŅĜŅĵȮŐĸŃĪŇıĵƢĽŋħŅȮĨńŘĚĨĶŃĔŌĸ. (2563). ĳŌĴŇ

ĮƤĠĠŅŒĬĔĶŃĭĺĬĔŅĶŏĔŖĭĶńĔļŅŏĴĸŖħıńĬīŋƢıŊĝıŊŘĬĭƟŅĬŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚĝŅĺĔĶŃŏľĶňŗĵĚ 
ĔĶĦňĻŉĔļŅĝŋĴĝĬĭƟŅĬȮĵŅĚŐĔƟĺȮĨņĭĸŀĴĔơŀĵȮŀņŏĳŀŀĴĔơŀĵȮěńĚľĺńħŏĝňĵĚŒľĴƞ, ĺŅĶĽŅĶŏĔļĨĶ
ĬŏĶĻĺĶ, 17(1), 17-26. 

ıňĶŅħŅȮŐĔƟĺĪŀĚĮĶŃėņȮĪŇıĵƢĽŋħŅȮĨńŘĚĨĶŃĔŌĸȮĮĢŇĳŅĦȮĽŋĪīŇĔŋĸĭŋĨĶȮŐĸŃŀħŇĻńĔħŇśȮĔŅĶıŉŗĚĨĬ,Ȯ(2562). 
ĮƤěěńĵĽĳŅıŐĺħĸƟŀĴĪňŗĴňįĸĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĔĸƟĺĵœĴƟħŇĬĬĔėŋƟĴœĲľĴŌƞĭƟŅĬĮĚœėĶƟȮĨņĭĸ
ĮĚœėĶƟȮŀņŏĳŀŐĴƞĶŇĴȮěńĚľĺńħŏĝňĵĚŒľĴƞ.ȮĺŅĶĽŅĶĺŇěńĵĴľŅĺŇĪĵŅĸńĵ ŏĪėőĬőĸĵňĶŅĝĴĚėĸĻĶňĺŇĝńĵ,Ȯ
11(1): 183ů198.Ȯ 

 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 

 

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
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10,ȮŀŅěŅĶĵƢ ħĶ,ĽĴėŇħ ħňěĶŇĚ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺĽĴėŇħ ħňěĶŇĚ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Ms. Somkid Deejing 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : kittydeejing@gmail.com 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ  
 

  

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2548 
 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ěŋĸĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 2538 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ 2533 
     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚěŋĸŇĬĪĶňĵƢ 
 2) ěŋĸĝňĺĺŇĪĵŅ 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2538Ȯ-ȮĮƤěěŋĭńĬ ŀŅěŅĶĵƢ  
     
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 +  
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ'  
 + 
7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Aisara J., Wongputtisin P., Deejing S., Maneewong C., Unban K., Khanongnuch C., 

Kosma P., Blaukopf M. and Kanpiengjai A. (2021). Potential of Inulin-
Fructooligosaccharides Extract Produced from Red Onion (Allium cepa var. 
viviparum (Metz) Mansf.) as an Alternative Prebiotic Product. Plants, 10, 1-17. 
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8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 ĽĴėŇħȮħňěĶŇĚȮŐĸŃŀĬŋĨĨĶňĵƢȮĭŋĠĨƞŀ,Ȯ&0340',ȮĔŅĶėńħŏĸŊŀĔŐĸŃĔŅĶěņŐĬĔĝĬŇħĕŀĚŐĭėĪňŏĶňĵŏŀĬőħ

œĲĪƢěŅĔħŇĬĮĸŌĔĕƟŅĺľŀĴĴŃĸŇŐħĚŀŇĬĪĶňĵƢ,ȮĺŅĶĽŅĶŏĔļĨĶ, 35(/),Ȯ27+4., 
 ĽĴėŇħȮħňěĶŇĚ ěŋĤŅĴŅĻȮĴĦňĺĚĻƢȮŐĸŃȮĻŇĶŇıĶȮĺĚėƢŏĪı,Ȯ&034/',ȮĔŅĶėńħŏĸŊŀĔŐĸŃĔŅĶěņŐĬĔ

ŐĭėĪňŏĶňĵįĸŇĨŏŀĬœĞĴƢȮ/+Aminocyclopropane-/+Carboxylate (ACC) Deaminase ŏıŊŗŀ
ĝƞĺĵĸħėĺŅĴŏėĶňĵħŒĬıŊĝŀŇĬĪĶňĵƢ,ȮĺŅĶĽŅĶĺŇěńĵ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĻĶňĺŇĝńĵ, 
/.&1', 163+175,Ȯ 

 ĬĚėĶŅĠȮıĚĻƢĨĶŃĔŋĸȮīĬńģģŅȮĶŀħĭŋĠķĪīŇśȮĽĵŅĴȮĳıĸŊŀĝńĵȮĮƕĵŃĬŋĝȮŏĬňĵĴĪĶńıĵƢȮĽĴėŇħȮħňěĶŇĚȮŐĸŃ
œıőĶěĬƢȮĺĚĻƢıŋĪīŇĽŇĬ,Ȯ(2561). įĸĕŀĚĶŌĮŐĭĭŏĞĸĸƢőıĶœĭőŀĨŇĔĪňŗĴňĨƞŀėŋĦĽĴĭńĨŇĕŀĚœŀĻĔĶňĴ
ĬĴ,ȮĺŅĶĽŅĶŏĪėőĬőĸĵňŀŅľŅĶȮĴľŅĺŇĪĵŅĸńĵĽĵŅĴ*Ȯ/1&/'*Ȯ36+5.,Ȯ 

  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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11,ȮŀŅěŅĶĵƢ ħĶ,ĴŋěĸŇĬĪĶƢȮįĸěńĬĪĶƢ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĴŋěĸŇĬĪĶƢ įĸěńĬĪĶƢ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Mrs. Mujalin Pholchan 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : mujalin@mju.ac.th 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 Doctor of Philosophy Environmental 

Engineering 
University of Newcastle 

upon Tyne, UK 
2550 

 ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ ĺŇĻĺĔĶĶĴ
ĽŇŗĚŐĺħĸƟŀĴ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2545 

 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ŏėĴňĺŇĻĺĔĶĶĴ ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 2541 
     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ĔŅĶĭņĭńħĴĸıŇļĪŅĚĽŇŗĚŐĺħĸƟŀĴ ĺŇĻĺĔĶĶĴĽŇŗĚŐĺħĸƟŀĴ 
 2) ĔŅĶįĸŇĨıĸńĚĚŅĬĪħŐĪĬěŅĔĕŀĚŏĽňĵ 
 3) ŏĪėőĬőĸĵňĪŅĚŏĝŊŘŀŏıĸŇĚ 
 

 
    

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2553Ȯ-ȮĮƤěěŋĭńĬ ŀŅěŅĶĵƢ ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 2550Ȯ-Ȯ2552 ŀŅěŅĶĵƢȮėĦŃĽĩŅĮƤĨĵĔĶĶĴĻŅĽĨĶƢŐĸŃĔŅĶŀŀĔŐĭĭĽŇŗĚŐĺħĸƟŀĴ 

ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 2545Ȯ-Ȯ2546 ŀŅěŅĶĵƢ ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĬŀĶƢĪŏĝňĵĚŒľĴƞ 
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮ
ĵƟŀĬľĸńĚ' 

 +  
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Sonwai, A., Pholchan, P., Pholchan, M. K., Pardang, P., Nuntaphan, A., Juangjandee, 

P. & Tippayawong, N. (2021). Biogas production from high solids digestion of 
Pennisetum purpureum x Pennisetum typhoideum: suitable conditions and 
microbial communities. Journal of Environmental Management, 299(2021), 
113570-113581.Ȯ 

 Khamkeo, T., Phaisansuthichol, S., Supapunt P. & Pholchan, M. K. (2021), Status and 
challenges of solid waste management in Beung Kiat Ngong Ramsar Site, 
Pathoumphone District, Champasack Province, Laos PDR. International Journal 
of Environmental Science and Development, 12(7), 214-219. 

   
8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 Chalermsan, K, Pholchan, M. K., Niamsup P. & Klayrueng S. (2020). Composition and 

functional responses of microbial community to temperature and substrate in 
anaerobic digestion process. Thai Environmental Engineering Journal, 34(3), 1-
11.  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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/2,ȮŀŅěŅĶĵƢȮħĶ,ěŋĤŅĴŅĻȮĴĦňĺĚĻƢ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺěŋĤŅĴŅĻ ĴĦňĺĚĻƢ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Ms. Chutamas Maneewong 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : chutamas_m@yahoo.com 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 ĮĶńĝĠŅħŋļġň

ĭńĦĤŇĨ 
ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 2557 

 ĺŇĪĵŅĻŅĽĨĶ
ĴľŅĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ ĸŅħĔĶŃĭńĚ 

2546 

 ĺŇĪĵŅĻŅĽĨĶ
ĭńĦĤŇĨ 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ ĸŅħĔĶŃĭńĚ 

2542 
     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ĔŅĶįĸŇĨŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔŏŀĬœĞĴƢ œħƟŐĔƞȮŏŀĬœĞĴƢŀŃœĴŏĸĽȮőĮĶĨŇŏŀĽȮŐĸŃŏĞĸĸŌŏĸĽ 
 2) įĸŇĨĳńĦĤƢŀŅľŅĶľĴńĔ œħƟŐĔƞȮĬŘņĽƟĴĽŅĵĝŌȮėŀĴĭŌĝŅ 
 3) ĔŅĶįĸŇĨŐĔƠĽĝňĺĳŅıěŅĔĺńĽħŋŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶ 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2547Ȯ-ȮĮƤěěŋĭńĬ ŀŅěŅĶĵƢ 
 
 
5. 

 
 
ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 

 - 
  

6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Aisara J., Wongputtisin P., Deejing S., Maneewong C., Unban K., Khanongnuch C., 

Kosma P., Blaukopf M. and Kanpiengjai A. (2021). Potential of Inulin-
Fructooligosaccharides Extract Produced from Red Onion (Allium cepa var. 
viviparum (Metz) Mansf.) as an Alternative Prebiotic Product. Plants, 10, 1-17. 

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 ĳńėĺńĥĬƢ ŏħĝĝňĺŃȮĔŌĶŀĞňĵŃľƢȮĵŅĴŇĶŌŏħŖĚȮĺŇĭŌĸĵƢȮĮƚŀĚĔńĬĳńĵȮŐĸŃěŋĤŅĴŅĻȮĴĦňĺĚĻƢ. (2564). ĔŅĶ

ĪħŐĪĬŐĮƚĚĕƟŅĺħƟĺĵŐĮƚĚĔĸƟĺĵħŇĭĮĶńĭĮĶŋĚėŋĦĸńĔļĦŃĪŅĚĔŅĵĳŅıŐĸŃŏıŇŗĴĽŅĶŀŀĔķĪīŇś
ĝňĺĳŅıĕŀĚŐįƞĬŐľĬĴŏĬŊŀĚ, ĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢĭŌĶıŅ, 26(2), 1148-1163. 

 ĽĴėŇħȮħňěĶŇĚ ěŋĤŅĴŅĻ ĴĦňĺĚĻƢ ŐĸŃĻŇĶŇıĶȮĺĚėƢŏĪı,Ȯ&2561). ĔŅĶėńħŏĸŊŀĔŐĸŃĔŅĶěņŐĬĔŐĭėĪňŏĶňĵ
įĸŇĨŏŀĬœĞĴƢ 1-Aminocyclopropane-1-Carboxylate (ACC) Deaminase ŏıŊŗŀĝƞĺĵĸħ
ėĺŅĴŏėĶňĵħŒĬıŊĝŀŇĬĪĶňĵƢ, ĺŅĶĽŅĶĺŇěńĵȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĻĶňĺŇĝńĵ, 10(3), 385-
397.Ȯ 

  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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ŀŅěŅĶĵƢįŌƟĽŀĬ 
/,ȮŀŅěŅĶĵƢ ħĶ,ĶńģıĶȮěńĬĪĶƢŏħĝ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĵĶńģıĶ ěńĬĪĶƢŏħĝ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Mr. Ruttaporn Chundet 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : auanmolec@gmail.com 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 ĺŇĪĵŅĻŅĽĨĶħŋļġň

ĭńĦĤŇĨ 
ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2547 

 ĺŇĪĵŅĻŅĽĨĶ
ĴľŅĭńĦĤŇĨ 

ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2541 

 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2539 
     

3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ŀĦŌĝňĺĺŇĪĵŅĪŅĚħƟŅĬıŊĝ 
 2) ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝħƟĺĵŏĪėőĬőĸĵňıńĬīŋĺŇĻĺĔĶĶĴ 
 3) ĔŅĶěņŐĬĔĽŇŗĚĴňĝňĺŇĨħƟĺĵŏėĶŊŗŀĚľĴŅĵıńĬīŋĔĶĶĴ 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2547Ȯ-ȮĮƤěěŋĭńĬ ŀŅěŅĶĵƢ  
     

5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮ
ĵƟŀĬľĸńĚ' 

 -  
  

6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Thamaragsa, N., U-Kong, W. & Chundet, R. (2020). Transformation of Butterfly 

pea (Clitoria ternatea'ȮD1Ų3ŲFȮ&Dj_tmlmgb-1Ų*Ȯ3Ų-Hydroxylase) gene into 
Patumma (Curcuma alismatifolia'Ȯű@jscȮKmmlŲ,ȮThai Journal of Science and 
Technology, 9(6), 58-61.Ȯ 

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 Petchang, R. & Chundet, R. (2018). Genetic diversity of Sauropus androgynous L. 

shoot culture after UV-C treatment assessed using RAPD markers. 
Songklanakarin Journal of Science and Technology, 40(6), 1451-1455.  

  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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0,ȮŀŅěŅĶĵƢȮħĶ,ĴĵŋĶŅȮĻĶňĔńĸĵŅĬŋĔŌĸ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺĴĵŋĶŅ ĻĶňĔńĸĵŅĬŋĔŌĸ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Ms. Mayura Srikanlayanukul 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : mayura@mju.ac.th 
     

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 ĺŇĪĵŅĻŅĽĨĶħŋļġňĭńĦĤŇĨ ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2550 
 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ŏĪėőĬőĸĵňĝňĺĳŅı ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ

ŏěƟŅėŋĦĪľŅĶ ĸŅħĔĶŃĭńĚ 
2540 

 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ŏĪėőĬőĸĵňĝĬĭĪ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2536 
     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 
 2) ŏĪėőĬőĸĵňĔŅĶľĴńĔ 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2540Ȯ-ȮĮƤěěŋĭńĬ ŀŅěŅĶĵƢ 
     

5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 

 
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 -. 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Srikanlayanukul, M. & Suksabye, P. (2020). Effect of Mixture Ratio of Food Waste 

and Vetiver Grass on Biogas Production. Applied Environmental Research, 42(3), 
40-48.Ȯ 

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 -  
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1,ȮŀŅěŅĶĵƢȮħĶ,ĮŅĬĺŅħȮĻŇĸĮĺńĥĬŅ 
1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĮŅĬĺŅħ ĻŇĸĮĺńĥĬŅ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Mrs. Panwad Sillapawattana 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : panwad_sw@mju.ac.th 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 Doktor der 

Naturwissenschaften 
Biotechnology - 
Ecotoxicology  

RWTH Aachen University, 
Germany 

2560 

 Master of Science Biotechnology RWTH Aachen University, 
Germany 

2554 

 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 2547 
     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ (Ecotoxicology) 
 2) ĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĕŀĚŏĽňĵ (Waste Utilization) 
 3) ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚŀŅľŅĶėĬŐĸŃŀŅľŅĶĽńĨĺƢ (Food and Feed Biotechnology) 
  

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2560Ȯ-ȮĮƤěěŋĭńĬ ŀŅěŅĶĵƢ 
 2547Ȯ-Ȯ2548 įŌƟĝƞĺĵĺŇěńĵ ĻŌĬĵƢěŋĸŇĬĪĶňĵƢȮĽĩŅĭńĬĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň

ŐľƞĚĮĶŃŏĪĻœĪĵ (ĺĺ,' 
  
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 

  
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 - 
  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 Sillapawattana, P. & Wongputtisin, P. (2021) Primary quality assessment of keratin 

extracted from chicken feather waste as feed component. Food and Applied 
Bioscience Journal. 9&/'*Ȯ36Ɗ47,  

Sillapawattana, P. & Klungsupya, P. (2022) Ecotoxicity testing of paraquat 
metabolites degraded by filamentous fungi in model organism. Science of the 
Total Environment. 822, 153631Ɗ153638. 

  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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2,ȮŀŅěŅĶĵƢȮħĶ,ıŇĝŅĴĠĝŋƢ ĸŇŗĴŏěĶŇĠĝŅĨŇ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺıŇĝŅĴĠĝŋƢ ĸŇŗĴŏěĶŇĠĝŅĨŇ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Ms. Pichamon Limcharoenchat 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : limcharo.p@gmail.com 
     

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 Doctor of Philosophy Biosystems 

Engineering 
Michigan State University, 

U.S.A. 
2561 

 ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ ĺŇĻĺĔĶĶĴŀŅľŅĶ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2549 

 ĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĺŇĻĺĔĶĶĴŏėĴň ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2547 

     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ėĺŅĴĮĸŀħĳńĵŒĬŀŅľŅĶ (Food safety) 
 2) ĔĶŃĭĺĬĔŅĶęƞŅŏĝŊŘŀħƟĺĵėĺŅĴĶƟŀĬ (Thermal processing) ŏĬƟĬŀŅľŅĶŐľƟĚ (low-moisture 

foods) 
 3) ĔŅĶŒĝƟŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢ (Modeling) ĮĶŃŏĴŇĬėƞŅėĺŅĴĨƟŅĬĪŅĬėĺŅĴĶƟŀĬĕŀĚŏĝŊŘŀ

ĔƞŀőĶėŒĬŀŅľŅĶ (Thermal resistance) 
  

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2561Ȯ-ȮĮƤěěŋĭńĬ ŀŅěŅĶĵƢ  
   
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
  

7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 Steinbrunner, P.J., Limcharoenchat, P., Suehr, Q.J., Ryser, E.T., Marks, B.P., & Jeong, 

S. (2019). Effect of food structure, water activity, and long-term storage on x-ray 
irradiation for inactivating Salmonella Enteritidis PT30 in low-moisture foods. 
Journal of Food Protection, 82, 1405-1411.Ȯ 

  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



Ĵėŀ,2                                                                                                         161 

3,ȮŀŅěŅĶĵƢȮħĶ,ıĶıĶĶĦȮŀŋĨĴńĚ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĽŅĺıĶıĶĶĦ ŀŋĨĴńĚ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Ms. Pornpan Uttamang 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : p.uttamang@gmail.com 
     

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖ ı,Ļ, 
 Doctor of Philosophy Marine, Earth and 

Atmospheric Sciences 
North Carolina State 
University, U.S.A. 

2562 

 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 2549 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 2546 
     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ŀŅĔŅĻ ĴĸıŇļĪŅĚŀŅĔŅĻȮŐĸŃŏėĴňĕŀĚŀŅĔŅĻ 
 2) ĔŅĶěńħĔŅĶĴĸıŇļĪŅĚŀŅĔŅĻ 
 3) ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢŏıŊŗŀĔŅĶěńħĔŅĶħƟŅĬėŋĦĳŅıŀŅĔŅĻ 
     

4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2563 - ĮƤěěŋĭńĬ ŀŅěŅĶĵƢ 
 2549 - 2557 ĬńĔĺŇĪĵŅĻŅĽĨĶƢ ĔŅĶĬŇėĴŀŋĨĽŅľĔĶĶĴŐľƞĚĮĶŃŏĪĻœĪĵ 
     

5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮ
ĵƟŀĬľĸńĚ' 

 -  
  

6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 - 
  

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 Surapipith, V., & Uttamang, P. (2022). Atmospheric phenomena: origin, mechanism 

and impacts. In Saxena, P., Shukla, A., & Gupta, A.K. (Eds.), Extremes in 
atmospheric processes and phenomenon: assessment, impacts and 
mitigation (pp. 26-41). Springer.  

 Uttamang,ȮP., Aneja, V. P., & Battye, W. (2021). Ozone impacts and climate forcing: 
Thailand as a case study. In S. Sonwani & P. Saxena (Eds.), Greenhouse gases: 
sources, sinks and mitigation (pp. 171-187). Springer.  

 Battye, W,ȮH,, Bray, C, D,, Uttamang, P,, & Aneja, V, P, (2020). Ozone in urban North 
Carolina8Ȯa sustainability case study. In S. J. Garren & R. Brinkmann (Eds.), Case 
studies in suburban sustainability (pp. 167-184). University of Florida Press.  
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4. ŀŅěŅĶĵƢĝĴńĵıĶȮĬŇīŇĔŅěĦƢıŅĬŇĝ 

1. ĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ' ĬŅĚĝĴńĵıĶ ĬŇīŇĔŅěĦƢıŅĬŇĝ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸ (ĳŅļŅŀńĚĔķļ' Mrs. Chamaiphorn Nithikadphanich 
 ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ - 
 ĨņŐľĬƞĚ ŀŅěŅĶĵƢ 
 ĽŅĕŅĺŇĝŅ ŏĪėőĬőĸĵňĝňĺĳŅı 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ ĨņĭĸľĬŀĚľŅĶȮŀņŏĳŀĽńĬĪĶŅĵ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞ    50290 
  őĪĶĻńıĪƢ : 053-873870-2      őĪĶĽŅĶ : 053-873827 
  E-mail Address : nithikadphanich@gmail.com 
   

2.      ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ    
     

 ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
 ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2542 
 ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ ĝňĺĺŇĪĵŅ ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 2537 
     
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝņĬŅĠıŇŏĻļ 
 1) ĝňĺĺŇĪĵŅ-ĝňĺĺŇĪĵŅőĴŏĸĔŋĸ 
 2) ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽńĨĺƢ 
     
4. ĮĶŃĺńĨŇĔŅĶĪņĚŅĬ  
 ĮƖ ı,Ļ, ĨņŐľĬƞĚ 
 2543Ȯ-ȮĮƤěěŋĭńĬ ŀŅěŅĶĵƢ  
     
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻ (5 ĮƖȮ
ĵƟŀĬľĸńĚ' 

 - 
  
6. įĸĚŅĬĺŇěńĵȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 + 

  

7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 - 
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8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 ĝĴńĵıĶ ĬŇīŇĔŅěĦƢıŅĬŇĝ ŏĶŊŀĬŐĔƟĺ ĮĶŃıķĨŇ ĬıĴŅĻȮŀŇŗĬŐĔƟĺĮĺĚėņ ĬŅĶňĶńĨĬƢȮĮƖıŇĴıƢȮīŇħŅĶńĨĬƢȮ

ŏĕĴŃĽĩŇĨĵƢ ŐĸŃĺĻŇĬȮŏěĶŇĠĨńĦīĬĔŋĸ,Ȯ&2561). ĔŅĶıńĥĬŅŏĪėĬŇėĮĢŇĔŇĶŇĵŅĸŌĔőĞƞőıĸŇŏĴŀŏĶĽ
ŐĭĭĴńĸĨŇŏıĸŖĔĞƢŏıŊŗŀĨĶĺěľŅ Babesia spp. ŐĸŃ Ehrlichia canis ŒĬŏĸŊŀħĕŀĚĽŋĬńĕ, 
ĺŅĶĽŅĶĺŇěńĵŐĸŃĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŏĔļĨĶ, 35(2), 34-43.  

 ĝĴńĵıĶ ĬŇīŇĔŅěĬƢıŅĦŇĝĵƢ ŏıŖĠĬĳŅȮĨŅėņ ŐĸŃĺĻŇĬȮŏěĶŇĠĨńĦīĬĔŋĸ,Ȯ&2562). ĔŅĶıńĥĬŅ
ĮĢŇĔŇĶŇĵŅĸŌĔőĞƞőıĸŇŏĴŀŏĶĽŐĭĭĴńĸĨŇŏıĸŖĔĞƢĽņľĶńĭĔŅĶĨĶĺěŏĝŊŘŀ Ehrlichia canis, 
Hepatozoon canis ŐĸŃ Babesia canis ěŅĔŏĸŊŀħĽŋĬńĕ, ĺŅĶĽŅĶĺŇěńĵŐĸŃĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶ
ŏĔļĨĶ, 36(2), 80-90.  

  

9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ (5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
  

10. įĸĚŅĬŀŊŗĬŕ ŏĝƞĬȮĨņĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5 ĮƖȮĵƟŀĬľĸńĚ' 
 - 
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ŏŀĔĽŅĶŐĬĭȮ3 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŏĶŊŗŀĚȮŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅıȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2565 
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ŏŀĔĽŅĶŐĬĭȮ6 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŏĶŊŗŀĚȮŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı  

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2565 
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ŏŀĔĽŅĶŐĬĭȮ5 
ĶŅĵĚŅĬĽĶŋĮĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚŐĸŃĺŇıŅĔļƢľĸńĔĽŌĨĶ 

 

ĺńĬĻŋĔĶƢȮĪňŗȮ1.ȮĔĶĔġŅėĴȮ0342ȮŏĺĸŅȮ.7:1.+/0:..ȮĬ, 
įƞŅĬĶŃĭĭȮMicrosoft Teams 

 

ėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
1. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮƕĵŃĬŋĝȮŏĬňĵĴĪĶńıĵƢ   ĮĶŃīŅĬĔĶĶĴĔŅĶ 
2. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĝŅĨŇĝŅĵȮőĕĬĚĬŋĝ    ĔĶĶĴĔŅĶ 
3. ĬŅĚĽŅĺıŇĴıĶĶĦȮĺĽŋĬńĬĨƢ        ĔĶĶĴĔŅĶ 
4. ĬŅĚĽŅĺĬŇĶńĝĝŅȮĽŋĶŇĵŅ          ĔĶĶĴĔŅĶ 
5. ĬŅĚĽŅĺıŇĴįĔŅȮĔĸƟŅľŅĠ        ĔĶĶĴĔŅĶ 
6. ĬŅĚĽŅĺĦŇĝĴĬȮīĶĶĴĶńĔļƢ        ĔĶĶĴĔŅĶ 
7. ĬŅĚěĨŋıĶȮĭŋĦĦħŅĔŋĸ         ĔĶĶĴĔŅĶ 
8. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮĺňĦŅȮĳŌĴŇĽŋĪīŅįĸ    ĔĶĶĴĔŅĶ 
9. ŀŅěŅĶĵƢȮħĶ,ĪŇıĮĳŅȮıŇĽŇļģƢĔŋĸ       ĔĶĶĴĔŅĶŐĸŃŏĸĕŅĬŋĔŅĶ 
 

įŌƟŏĕƟŅĶƞĺĴĽńĚŏĔĨĔŅĶĮĶŃĝŋĴ 
1. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĻĶňĔŅĠěĬŅȮėĸƟŅĵŏĶŊŀĚ  ėĦŃĪņĚŅĬ 
2. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĬĸŇĬȮĺĚĻƢĕńĨĨŇĵŃ    ėĦŃĪņĚŅĬ 
3. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,œıőĶěĬƢȮĺĚĻƢıŋĪīŇĽŇĬ   ėĦŃĪņĚŅĬ 
4. ŀŅěŅĶĵƢȮħĶ,ĴĵŋĶŅȮĻĶňĔńĸĵŅĬŋĔŋĸ 
5. ŀŅěŅĶĵƢȮħĶ,ĶńģıĶȮěńĬĪĶƢŏħĝ 
6. ŀŅěŅĶĵƢȮħĶ,ĽĴėŇħȮħňěĶŇĚ 
7. ĬŅĚĽŅĺĶŋƞĚŏĶŊŀĚȮőıīŇśĽŇĚľƢĪŀĚ 
8. ĬŅĚėĬŉĚĬŇĨĵƢȮĔŀĬŐĽĚ 
9. ĬŅĚĽŅĺĽŅĺŇĨĶňȮĪŇıĬň 
 

įŌƟĭńĬĪŉĔĔŅĶĮĶŃĝŋĴ 
ŀŅěŅĶĵƢȮħĶ,ĪŇıĮĳŅȮıŇĽŇļģƢĔŋĸ 

 ŏĮƕħĮĶŃĝŋĴŏĺĸŅȮ7:30 Ĭ, 

ĕƟŀĽĶŋĮĔŅĶĮĶŃĝŋĴĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮƕĵŃĬŋĝȮŏĬňĵĴĪĶńıĵƢ ȮĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮœħƟ

ĬņŏĽĬŀĕƟŀĴŌĸĪńŗĺœĮŏĔňŗĵĺĔńĭľĸńĔĽŌĨĶȮėĺŅĴıĶƟŀĴĕŀĚľĸńĔĽŌĨĶȮĔĶŀĭŐĬĺėĺŅĴėŇħŒĬĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶȮĽŅĶŃĽņėńĠĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮ 
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įŌƟĪĶĚėŋĦĺŋĥŇȮĨńĺŐĪĬįŌƟĮĶŃĔŀĭĔŅĶȮĬńĔĻŉĔļŅĮƤěěŋĭńĬȮŐĸŃĻŇļĵƢŏĔƞŅȮĴňĕƟŀŏĽĬŀŐĬŃŒĬĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮħńĚĬňŘ 

1. ėĺĶıŇěŅĶĦŅėĺŅĴĝńħŏěĬĕŀĚŏĮƚŅľĴŅĵŒĬĔŅĶĴňŐįĬĔŅĶŏĶňĵĬĩŉĚȮ1ȮŐįĬ ŒĬĕĦŃĪňŗĪŅĚ
ľĸńĔĽŌĨĶłĨƟŀĚĔŅĶŏıŇŗĴŐįĬĔŅĶŏĶňĵĬŏıŊŗŀŏĮƕħĔĺƟŅĚŒľƟŐĔƞįŌƟŏĶňĵĬœħƟŏĸŊŀĔŏĶňĵĬĨŅĴėĺŅĴĽĬŒě
ŐĸŃėĺŅĴŏľĴŅŃĽĴĨƞŀĽĩŅĬĔŅĶĦƢ/ėĺŅĴěņŏĮƦĬĽƞĺĬĭŋėėĸȮŐĨƞįŌƟŏĶňĵĬŀŅěěŃŏĸŊŀĔŏĶňĵĬŒĬ
ŐįĬĪňŗĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĚƞŅĵĔĺƞŅȮ&ĴňŏĔĦĤƢŒĬĔŅĶěĭĔŅĶĻŉĔļŅĪňŗĚƞŅĵĔĺƞŅ' 

2. ľĸńĔĽŌĨĶłĴňĔŅĶĮĶńĭŏıŇŗĴľĬƞĺĵĔŇĨĔŅĶĺŇěńĵȮėĺĶıŇěŅĶĦŅĺƞŅĔŅĶŏıŇŗĴľĬƞĺĵĔŇĨĺŇěńĵĝƞĺĵŒľƟ
įŌƟŏĶňĵĬŏıŇŗĴıŌĬĪńĔļŃĔŅĶĺŇěńĵœħƟľĶŊŀœĴƞȮľĶŊŀŏĮƦĬŏıňĵĚŏľĨŋįĸŒĬĔŅĶĝƞĺĵŒľƟĬńĔĻŉĔļŅěĭŏĶŖĺĕŉŘĬȮ
&ĸħľĬƞĺĵĔŇĨŒĬĔŅĶŏĶňĵĬĺŇĝŅŀŊŗĬȮŕȮĸĚ'ȮŒĬĕĦŃĪňŗĔŅĶĻŉĔļŅŐįĬȮĕȮĴŋƞĚŏĬƟĬœĮĪňŗ coursework 
ŐĨƞœĴƞŏĬƟĬĺŇěńĵȮĪŅĚľĸńĔĽŌĨĶėĺĶıŇěŅĶĦŅĺƞŅěŃŏĔŖĭĪŅĚŏĸŊŀĔĪňŗŐĨĔĨƞŅĚĔńĬĴŅĔŏľĸƞŅĬňŘœĺƟŒľƟŐĔƞ
įŌƟŏĶňĵĬľĶŊŀœĴƞȮľĶŊŀěŃŏĬƟĬœĮŒĬĪŇĻĪŅĚŏħňĵĺĔńĬĪńŘĚľĴħ 

3. ĔĶĦňĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮėŊŀȮĴňĝŊŗŀĮĶŇĠĠŅŏħňĵĺĔńĬȮŐĨƞĴňľĸŅĵŐįĬĔŅĶŏĶňĵĬȮ(ŐĨƞ
ĸŃŐįĬĔŅĶŏĶňĵĬœĴƞŏľĴŊŀĬĔńĬ'ȮĪņŒľƟŏĔŇħȮeffects ĶŃĵŃĵŅĺėŊŀĔŅĶĪňŗįŌƟŏĶňĵĬěŃœĴƞŏĸŊŀĔŏĶňĵĬ
ĽŅĵĮĔĨŇŏĸĵȮŏĬŊŗŀĚěŅĔŏľŖĬĺƞŅėŋĦĺŋĥŇŏĪƞŅĔńĬȮœĴƞĽĴŏľĨŋĽĴįĸĪňŗĨƟŀĚŏĶňĵĬľĬńĔĔĺƞŅŒĬŐįĬȮĔȮ
ŐĸŃĪņŒľƟĬńĔĻŉĔļŅĪňŗŏĶňĵĬŐįĬȮĔȮľŅĚŅĬĪņœħƟĵŅĔĕŉŘĬŏıĶŅŃįŌƟĪňŗŏĶňĵĬŐįĬȮĕȮěĭĔŅĶĻŉĔļŅŏĶŖĺ
ĔĺƞŅȮůȮĔŅĶŐĔƟœĕĬƞŅěŃĨƟŀĚŏıŇŗĴĪňŗėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĶňĵĬŒĬŐįĬȮĕȮœĴƞėĺĶŏĮƕħĔĺƟŅĚŒľƟĬńĔĻŉĔļŅ
ĪńŗĺœĮŏĕƟŅĴŅŏĶňĵĬœħƟŏĸĵȮőħĵœĴƞĶŌƟěńĔĔŅĶįƞŅĬĔŅĶĪņĚŅĬĴŅĔƞŀĬ 

4. ľĸńĔĽŌĨĶłėĺĶŀīŇĭŅĵŏıŇŗĴŏĶŊŗŀĚŏĔĦĤƢĔŅĶěĭĔŅĶĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔȮ/ȮŐĸŃȮĔȮ0ȮĺƞŅĴňėĺŅĴ
ŐĨĔĨƞŅĚĔńĬŀĵƞŅĚœĶ 

5. ĔŅĶĵŊŗĬĕŀĽŇĪīŇĭńĨĶ-ŀĬŋĽŇĪīŇĭńĨĶĬńŘĬȮĪŅĚľĸńĔĽŌĨĶėĺĶıŇěŅĶĦŅĶŅĵĸŃŏŀňĵħȮ% contribution 
ŒĬĔŅĶĵŊŗĬĕŀěĭĔŅĶĻŉĔļŅȮŏĬŊŗŀĚěŅĔĔŅĶĵŊŗĬĕŀĽŇĪīŇĭńĨĶŀĵƞŅĚŏħňĵĺŀŅěěŃŏĮƕħĝƞŀĚŒľƟĔŅĶěĭ
ĻŉĔļŅĚƞŅĵŏĔŇĬœĮŒĬĭŅĚĔĶĦňȮœĴƞĴňĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚįŌƟŏĶňĵĬŀĵƞŅĚŐĪƟěĶŇĚȮŏıĶŅŃĔŅĶĕŀ
ěħĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶŏıňĵĚŀĵƞŅĚŏħňĵĺŀŅěœĴƞĬņœĮĽŌƞĔŅĶœħƟĶńĭĽŇĪīŇĭńĨĶ-ŀĬŋĽŇĪīŇĭńĨĶȮ
ŀňĔĪńŘĚŒĬĭŅĚĔĶĦňȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŀŅěĴňĽƞĺĬĶƞĺĴĴŅĔĬƟŀĵŐĨĔĨƞŅĚĔńĬŒĬĔŅĶįĸńĔħńĬŒľƟ
ŏĔŇħįĸĚŅĬĔŅĶěħĽŇĪīŇĭńĨĶȮěŉĚŀŅěĪņŒľƟŏĔĦĤƢĔŅĶĕŀěħĽŇĪīŇĭńĨĶ/ŀĬŋĽŇĪīŇĭńĨĶĬňŘœĴƞœħƟįĸŒĬ
ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚįŌƟŏĶňĵĬ 

6. ěŅĔėŋĦěĨŋıĶȮ&įŌƟŒĝƟĭńĦĤŇĨ'ȮĽĬŒěŐįĬĔŅĶĻŉĔļŅĪňŗĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴȮŐĸŃŏľŖĬ
ħƟĺĵĔńĭĕƟŀėŇħŏľŖĬĪňŗĺƞŅĔŅĶĵŊŗĬŐĭĭėņĕŀĽŇĪīŇĭńĨĶľĶŊŀŀĬŋĽŇĪīŇĭńĨĶȮœĴƞŏľĴŊŀĬ/ŏĪňĵĭŏĪƞŅĔńĭ
ĔŅĶœħƟĶńĭĽŇĪīŇĭńĨĶȮŀňĔĪńŘĚĨńĺĝňŘĺńħĔņľĬħėŋĦĳŅıĔŅĶĻŉĔļŅŒĬŐįĬȮĕȮėĺĶŐĨĔĨƞŅĚĔńĭŐįĬȮĔȮ
ůȮőħĵĵńĚĨƟŀĚĔŅĶŒľƟŏĮƦĬĪňŗĵŀĴĶńĭěŅĔĳŅĵĬŀĔĺƞŅĴňėŋĦĳŅı 

7. ėŋĦĦŇĝĴĬȮ&ĻŇļĵƢŏĔƞŅ'ȮŐĬŃĬņŒľƟĨĶĺěĽŀĭĔńĭĭńĦĤŇĨĻŉĔļŅĺƞŅĔŅĶȮŴĵŊŗĬŵȮĕŀěħĽŇĪīŇĭńĨĶȮěŃ
ŏıňĵĚıŀľĶŊŀœĴƞȮĭńĦĤŇĨěŃĶńĭœħƟľĶŊŀœĴƞȮŐĸŃŐĬŃĬņŒľƟıŇěŅĶĦŅĺƞŅŏĔĦĤƢĔŅĶěĭĔŅĶĻŉĔļŅĪňŗ
ŒĝƟȮŴĔŅĶĨňıŇĴıƢŒĬŐľĸƞĚĪňŗĽŊĭėƟĬœħƟŵȮěŃĔņĔĺĴœĮľĶŊŀœĴƞ 
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8. ėŋĦıŇĴįĔŅȮ&ĻŇļĵƢŏĔƞŅĪňŗĪņĚŅĬŒĬĽŅĵŏĪėőĬőĸĵňĝňĺĳŅı'ȮŐĸŃėŋĦĬŇĶńĝĝŅȮ&ĻŇļĵƢĮƤěěŋĭńĬ'ȮŏľŖĬ
ħƟĺĵĔńĭĔŅĶĸħěņĬĺĬľĬƞĺĵĔŇĨŒĬĶŅĵĺŇĝŅĭńĚėńĭŐĸŃĬņœĮŏıŇŗĴŒľƟŐĔƞĺŇĪĵŅĬŇıĬīƢ/ĺŇěńĵ 

9. ŒĬĔŅĶŏıŇŗĴĪńĔļŃĪŅĚħƟŅĬĔŅĶĺŇěńĵȮħĶ,ĝŅĨŇĝŅĵŒľƟėņŐĬŃĬņĺƞŅŏıŇŗĴĶŅĵĺŇĝŅĪňŗŏĬƟĬĔŅĶ
ĮĢŇĭńĨŇĔŅĶħňľĶŊŀœĴƞȮŏıŊŗŀŏıŇŗĴĪńĔļŃŒĬĔŅĶĪņĺŇěńĵȮůȮĞŉŗĚěŃĽŀħėĸƟŀĚĔńĭĔŅĶŏĽĶŇĴĪńĔļŃěĶŇĚȮŕȮ
ĪňŗįŌƟŏĶňĵĬěŃœħƟŏĬƟĬȮresearch methods ıŊŘĬģŅĬȮőħĵŒĬĕƟŀĬňŘĪŅĚľĸńĔĽŌĨĶœħƟŏĨĶňĵĴĶŅĵ
ĺŇĝŅŏŀĔĭńĚėńĭĪňŗŏĮƦĬĺŇĝŅĮĢŇĭńĨŇĔŅĶœĺƟĶŀĚĶńĭŐĸƟĺ 

10. ŒľƟıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚľĬƞĺĵĔŇĨȮĔńĭĽŇŗĚĪňŗěŃĽŀĬȮ&ŏĝƞĬȮĺŇĝŅȮŴŐĴĽĽŏĮĔőĨĶŏĴĨĶňŏıŊŗŀ
ĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŵȮŐĸŃ ŴŏĴĨŅěňőĬĴŇĔĽƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢĸņħńĭĔĶħĬŇĺėĸňŀŇĔ
ĽĴńĵŒľĴƞŵ) ŀŅěěŃľĸŀĴĶĺĴŏĮƦĬĺŇĝŅŏĪėĬŇėĽņľĶńĭĔŅĶŏĮƦĬįŌƟŒĝƟĚŅĬȮ&users' ĶĺĴĔńĬŏĸĵȮ
ĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭħŋĸĵıŇĬŇěĕŀĚįŌƟıńĥĬŅĶŅĵĺŇĝŅ/įŌƟĽŀĬ 

11. ĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅœĪĵŐĸŃŀńĚĔķļŀŅěœĴƞĨĶĚĔńĬŏĪƞŅĪňŗėĺĶȮĕŀŒľƟıŇěŅĶĦŅĨĶĺěĽŀĭŒĬ
ĕńŘĬĨŀĬĨƞŀœĮȮ&ħĶ,ĝŅĨŇĝŅĵ'ȮŐĨƞőħĵĳŅıĶĺĴŐĸƟĺȮľĸńĔĽŌĨĶłĴňěņĬĺĬĶŅĵĺŇĝŅĪňŗŏıňĵĚıŀȮŐĸŃ
ĴňėĺŅĴľĸŅĔľĸŅĵŐĸŃĬƞŅĽĬŒěȮ&ėĦŃĔĶĶĴĔŅĶ' 

12. ŒĬĸņħńĭĩńħœĮȮĪŅĚľĸńĔĽŌĨĶłėĺĶŏĝŊŗŀĴőĵĚĔńĭŏėĶŊŀĕƞŅĵĳŅėīŋĶĔŇěŒľƟĴŅĔĕŉŘĬŏıŊŗŀĔŅĶ
ĮĶŃĝŅĽńĴıńĬīƢľĸńĔĽŌĨĶȮőħĵŏĜıŅŃŐįĬĔŅĶĻŉĔļŅŐĭĭȮĕȮĪňŗĴňŏĮƚŅĮĶŃĽĚėƢěŃĕĵŅĵģŅĬĸŌĔėƟŅ-
ėĺŅĴŏĝŊŗŀĴőĵĚĔńĭŀĚėƢĔĶŏŀĔĝĬ-ľŀĔŅĶėƟŅȮıńĥĬŅŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶœħƟŏĴŊŗŀ
ěĭĔŅĶĻŉĔļŅȮŐĸŃľĶŊŀĕĵŅĵĕĬŅħ/ĨƞŀĵŀħīŋĶĔŇěĪňŗĴňŀĵŌƞŐĸƟĺœħƟ 

13. ŒĬĔĶĦňĪňŗĺƞŅįŌƟŏĶňĵĬŒĬŐįĬĔŅĶĻŉĔļŅŐĭĭȮĕȮĽŅĴŅĶĩŏĕƟŅĻŉĔļŅėĺĭėŌƞĔńĭĔŅĶĪņĚŅĬœħƟľĶŊŀœĴƞȮ
ŒĬĴŋĴĴŀĚĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮ&ėŋĦěĨŋıĶ'ȮĬńŘĬȮŏĮƦĬœĮœħƟȮŐĸŃĬƞŅěŃŏĮƦĬȮcase by caseȮľŅĔĴň
ĔŅĶĭĶŇľŅĶěńħĔŅĶĪňŗħňĪŅĚĭĶŇļńĪĔŖĵŇĬħňěŃĽĬńĭĽĬŋĬ 

14. ľĸńĔĽŌĨĶłėĺĶĺŅĚŐĬĺĪŅĚĽņľĶńĭĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŐĸŃĔŅĶėńħŏĸŊŀĔĬńĔĻŉĔļŅȮĞŉŗĚěŃ
ĽŀħėĸƟŀĚĔńĭĔŅĶĨńŘĚŏĔĦĤƢŒĬĔŅĶĶńĭŏĕƟŅįŌƟŏĶňĵĬŒĬŐĨƞĸŃŐįĬĔŅĶĻŉĔļŅ 

15. ĪŅĚľĸńĔĽŌĨĶėĺĶıŇěŅĶĦŅŏĔňŗĵĺĔńĭėĺŅĴėŋƟĴĪŋĬĕŀĚľĸńĔĽŌĨĶłȮŐĸŃėƞŅŏĸƞŅŏĶňĵĬȮ&ĪňŗŀŅěěŃĮĶńĭ
ŒľƟĽŌĚĕŉŘĬŏıŊŗŀŏıŇŗĴĶŅĵœħƟŒľƟŐĔƞľĸńĔĽŌĨĶȮŐĸŃŒĬĕĦŃŏħňĵĺĔńĬĵńĚĽŅĴŅĶĩŐĕƞĚĕńĬĔńĭĽĩŅĭńĬŀŊŗĬ
œħƟ' 

ĮƕħĔŅĶĮĶŃĝŋĴȮ//:45 Ĭ, 
 
 

ĸĚĝŊŗŀ 
 

ȮȮȮȮ&ŀŅěŅĶĵƢȮħĶ,ĪŇıĮĳŅȮıŇĽŇļģƢĔŋĸ' 
ȮȮȮȮȮȮȮȮĔĶĶĴĔŅĶŐĸŃŏĸĕŅĬŋĔŅĶėĦŃĔĶĶĴĔŅĶ 
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮ 
ȮȮȮȮȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
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ĶŅĵĚŅĬĽĶŋĮĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶ 
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
ĺńĬıķľńĽĭħňĪňŗȮ/7ȮĽŇĚľŅėĴȮ0342ȮŏĺĸŅȮ.7:..+/0:..ȮĬ, 

įƞŅĬĶŃĭĭȮMicrosoft Teams 

 

ėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
1. ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĺĻŇĬȮŏěĶŇĠĨńĦīĬĔŋĸ   ĮĶŃīŅĬĔĶĶĴĔŅĶ 
2. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ŏŀĔĝńĵȮĝŌŏĔňĵĶĨŇőĶěĬƢ  ĔĶĶĴĔŅĶ 
3. ĬŅĚĽŅĺœŀĶħŅȮĩŇŗĬĻĶň         ĔĶĶĴĔŅĶ 
4. ĬŅĵĬńģıĚļƢȮŐĞƞĨńŘĚ         ĔĶĶĴĔŅĶ 
5. ĬŅĚĽŅĺĬĚėĶŅĠȮıĚĻƢĨĶŃĔŋĸ      ĔĶĶĴĔŅĶ 
6. ĬŅĵĺŅĶŋĨȮŀĵŌƞėĚ          ĔĶĶĴĔŅĶ 
7. ĬŅĚĽŅĺĽŋĳŅĳĶĦƢȮĶŀħĮĶŃħŇļģƢ      ĔĶĶĴĔŅĶ 
8. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĵŋĺĸňȮŀńĬıŅıĶĴ   ĔĶĶĴĔŅĶ    
9. ŀŅěŅĶĵƢȮħĶ,ĪŇıĮĳŅȮıŇĽŇļģƢĔŋĸ      ĔĶĶĴĔŅĶŐĸŃŏĸĕŅĬŋĔŅĶ 
 
įŌƟŏĕƟŅĶƞĺĴĽńĚŏĔĨĔŅĶĮĶŃĝŋĴ 
1. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮƕĵŃĬŋĝȮŏĬňĵĴĪĶńıĵƢ  ėĦŃĪņĚŅĬ 
2. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮĺňĦŅȮĳŌĴŇĽŋĪīŅįĸ   ėĦŃĪņĚŅĬ 
3. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,œıőĶěĬƢȮĺĚĻƢıŋĪīŇĽŇĬ  ėĦŃĪņĚŅĬ 
4. ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĺŅĪňȮėĚĭĶĶĪńħ   
5. ŀŅěŅĶĵƢȮħĶ,ĶńģıĶȮěńĬĪĶƢŏħĝ    
 
įŌƟĭńĬĪŉĔĔŅĶĮĶŃĝŋĴ 

ŀŅěŅĶĵƢȮħĶ,ĪŇıĮĳŅȮıŇĽŇļģƢĔŋĸ 

ŏĮƕħĮĶŃĝŋĴŏĺĸŅȮ7:.. Ĭ,  

ĕƟŀĽĶŋĮĔŅĶĮĶŃĝŋĴĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 

įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮƕĵŃĬŋĝȮŏĬňĵĴĪĶńıĵƢȮĬņŏĽĬŀőėĶĚĽĶƟŅĚŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ
ł ıĶƟŀĴĪńŘĚĬņŏĽĬŀĽĶŋĮĔŅĶĮĶŃĝŋĴıńĥĬŅľĸńĔĽŌĨĶőħĵėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĮƖȮı,Ļ,Ȯ0343Ȯ
ěŅĔĬńŘĬėĦŃĔĶĶĴĔŅĶŒľƟėņŐĬŃĬņŐĸŃĕƟŀŏĽĬŀŐĬŃħńĚĨƞŀœĮĬňŘ 

1. ľĸńĔĽŌĨĶĪňŗĴňĔŅĶŐĵĔŐįĬĔŅĶĻŉĔļŅŀŀĔŏĮƦĬȮ1ȮŐįĬȮŀŅěěŃŏĔŇħĮƤĠľŅŒĬĔŅĶŐĵƞĚěņĬĺĬ
ĬńĔĻŉĔļŅŒĬŐĨƞĸŃŐįĬȮŐĴƟĺƞŅĪŅĚľĸńĔĽŌĨĶėŅħĺƞŅěŃŏĮƕħĔĺƟŅĚŒľƟĴňőŀĔŅĽĴňįŌƟŏĶňĵĬĴŅĔĵŇŗĚĕŉŘĬȮ
ŐĨƞěŃĽŅĴŅĶĩĭĶĶĸŋįĸœħƟĨŅĴĪňŗėŅħľĺńĚœĺƟěĶŇĚľĶŊŀœĴƞȮĕŀŒľƟľĸńĔĽŌĨĶĸŀĚıŇěŅĶĦŅŀňĔėĶńŘĚȮ
&įĻ,ȮħĶ,ŏŀĔĝńĵ' 
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2. ŒĬĔŅĶŏĮƕħŐįĬĔŅĶĻŉĔļŅŐĭĭȮĕȮĽņľĶńĭįŌƟŏĶňĵĬĪňŗĪņĚŅĬŀĵŌƞȮ&ľĶŊŀĴňĮĶŃĽĭĔŅĶĦƢĔŅĶĪņĚŅĬĪňŗ
įƞŅĬĴŅ'ȮŏĮƦĬŐįĬĪňŗĬƞŅĽĬŒěȮŐĨƞěņĬĺĬĶŅĵĺŇĝŅŀŅěěŃœĴƞŏľĴŅŃĽĴľĶŊŀœĴƞȮĕŀŒľƟıŇěŅĶĦŅȮ
ŀĬŉŗĚėĺŅĴėŅħľĺńĚĕŀĚįŌƟŏĶňĵĬŒĬŐĨƞĸŃŐįĬĔŅĶĻŉĔļŅĪňŗŏľĴŊŀĬĔńĬŏĸĵěŃŏĮƦĬœĮœħƟľĶŊŀœĴƞȮŒĬ
ŏĴŊŗŀěņĬĺĬľĬƞĺĵĔŇĨĪňŗĮĶŃĔŀĭŀĵŌƞŒĬŐįĬĔŅĶĻŉĔļŅĨƞŅĚĔńĬȮ&ŐįĬȮĔȮŏĬƟĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢȮ
ĽƞĺĬŐįĬȮĕȮŏĬƟĬȮĺŇĝŅŏŀĔŏĸŊŀĔ' 

3. ĕƟŀėŇħŏľŖĬŏĔňŗĵĺĔńĭĺŇĝŅŏŀĔŏĸŊŀĔȮĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ 
3.1. őėĶĚĽĶƟŅĚĶŅĵĺŇĝŅėƞŀĬĕƟŅĚĴňėĺŅĴĪńĬĽĴńĵĕŉŘĬȮĺŇĝŅĪňŗŒľƟŏĸŊŀĔŏĶňĵĬĴňėĺŅĴĬƞŅĽĬŒěȮŐĨƞ
ěņĬĺĬĺŇĝŅŏŀĔŏĸŊŀĔėƞŀĬĕƟŅĚŏĵŀŃŏĔŇĬœĮȮŀŅěěŃĨƟŀĚėņĬŉĚĩŉĚĨƟĬĪŋĬŐĸŃĬņœĮĽŌƞĔŅĶ
ĵŋĭ-ĵĔŏĸŇĔĭŅĚĶŅĵĺŇĝŅȮŒĬĭŅĚĽƞĺĬŀŅěĽŅĴŅĶĩĵŋĭĶĺĴĔńĬœħƟȮ 

3.2. ĺŇĝŅŏĸŊŀĔĭŅĚĶŅĵĺŇĝŅŏĮƦĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıĴŅĔŏĔŇĬœĮȮŏĝƞĬȮŴĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢ
ĽņľĶńĭĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝŵȮŴŏŀŖĬőħœėĶĬƢĺŇĪĵŅĕŀĚĽńĨĺƢŵȮĺŇĝŅŏľĸƞŅĬňŘŏĮƦĬ
ıŊŘĬģŅĬĝňĺĺŇĪĵŅĴŅĔŏĔŇĬœĮȮœĴƞœħƟŏĮƦĬŏĪėőĬőĸĵňĝňĺĳŅıȮĺŇĝŅĪŅĚħƟŅĬĔŅĶŏıŅŃŏĸňŘĵĚ
ŏĬŊŘŀŏĵŊŗŀıŊĝŀŅěěŃĨƟŀĚĴňĔŅĶŏıŇŗĴŏĨŇĴŒĬėņŀīŇĭŅĵĶŅĵĺŇĝŅŏıŊŗŀŒľƟŏľŖĬĩŉĚĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıĪňŗĝńħŏěĬ 

3.3. ĺŇĝŅȮŴŐĴĽĽŏĮĔőĨĶŏĴĨĶňŏıŊŗŀĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŵȮħŌĬƞŅĽĬŒěȮŐĨƞŀŅěěŃ
ĨƟŀĚĴňŀňĔľĬŉŗĚĶŅĵĺŇĝŅŏıŊŗŀŏĔĶŇŗĬĬņĔŅĶĻŉĔļŅŐĭĭőŀĴŇĔĽƢȮ(-omics studies) ĔƞŀĬĪňŗ
ěŃŏěŅŃĸŉĔŏĕƟŅĽŌƞȮmass spectrometry ĪňŗŏĮƦĬŏėĶŊŗŀĚĴŊŀŏıŊŗŀőĮĶĨŇőŀĴŇĔĽƢ 
(proteomics) 

3.4. ĺŇĝŅȮŴŏėĶŊŗŀĚĴŊŀĝƞĺĵĽĶƟŅĚĬĺńĨĔĶĶĴįĸŇĨĳńĦĤƢĝňĺĳŅıŵȮėĺĶěŃŏıŇŗĴŏĨŇĴĪńĔļŃĔŅĶ
ŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴĨƞŅĚȮŕȮŏĕƟŅœĮħƟĺĵȮŐĸŃŀŅěěŃ
ĽŅĴŅĶĩıńĥĬŅĶŅĵĺŇĝŅŏıŊŗŀŏıŇŗĴŏĕƟŅœĮĪňŗĺŇĝŅŏŀĔĭńĚėńĭ 

3.5. ĺŇĝŅŏŀĔŏĸŊŀĔĪŅĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮĽƞĺĬĴŅĔŏĮƦĬĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŏĜĵȮŕȮœĴƞœħƟ
ŏĮƦĬŏĪėőĬőĸĵňĝňĺĳŅıŀĵƞŅĚŐĪƟěĶŇĚȮĕŀŒľƟıŇěŅĶĦŅĮĶńĭĮĶŋĚȮ 

3.6. ėŋĦĽŋĳŅĳĶĦƢȮŏľŖĬħƟĺĵĔńĭįĻ,ȮħĶ,ŏŀĔĝńĵȮŒĬŏĶŊŗŀĚėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅ-įŌƟŏĶňĵĬĪňŗ
ĶńĭŏĕƟŅĴŅĺƞŅėĺĶěŃĨƟŀĚŐĨĔĨƞŅĚĔńĬŒĬŐĨƞĸŃŐįĬȮŐĸŃŏľŖĬėĺĶŏıŇŗĴĶŅĵĺŇĝŅľĶŊŀ
ėņŀīŇĭŅĵĶŅĵĺŇĝŅȮ&ŐĪĶĔĨŅĴĶŅĵĺŇĝŅŏŀĔŏĸŊŀĔ'ȮŒĬŏĶŊŗŀĚėĺŅĴĮĸŀħĳńĵŐĸŃ
ĕƟŀĔņľĬħĨƞŅĚȮŕȮĪŅĚŀŋĨĽŅľĔĶĶĴŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıȮĪńŘĚĬňŘĵńĚŒľƟĕƟŀėŇħŏľŖĬĺƞŅȮ
business model ĪńŘĚľĸŅĵŏĮƦĬĽŇŗĚĽņėńĠȮĬŀĔěŅĔĔŅĶĪņīŋĶĔŇěŐĸƟĺȮŒĬĔŅĶŏĕňĵĬ
ĕƟŀŏĽĬŀőėĶĚĔŅĶȮ&proposal' ĽĴńĵŒľĴƞȮbusiness model canvas (BMC) ėƞŀĬĕƟŅĚ
ěņŏĮƦĬĴŅĔ ĞŉŗĚħĶ,ĺŅĶŋĨȮ&ĻŇļĵƢŏĔƞŅ'ȮĔŖŏľŖĬħƟĺĵŒĬĮĶŃŏħŖĬľĸńĚȮ 

3.7. ŒĬĪņĬŀĚŏħňĵĺĔńĬȮėŋĦœŀĶħŅȮĻŇļĵƢĮ,őĪĮƤěěŋĭńĬȮĴňėĺŅĴėŅħľĺńĚĺƞŅŒľƟĴňĔŅĶŏĽĶŇĴ
ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĔŅĶĭĶŇľŅĶěńħĔŅĶīŋĶĔŇěȮ&ĽĬŒěħƟŅĬĔŅĶįĸŇĨ
ĨƟĬıńĬīŋƢıŊĝ'ȮĔŅĶėŇħĨƟĬĪŋĬŏĚŇĬȮŏĮƦĬĨƟĬȮ 
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3.8. ėŋĦĬńģıĚļƢȮĻŇļĵƢĮ,ŏŀĔĮƤěěŋĭńĬŀĵŅĔŏĽĶŇĴŒĬŏĶŊŗŀĚȮBMC ŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ
ıĸńĚĚŅĬȮ 

3.9. įĻ,ȮħĶ,ĮĺňĦŅȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮŏľŖĬĺƞŅĶŅĵĺŇĝŅıŊŘĬģŅĬ
ĪŅĚħƟŅĬıŊĝŏĮƦĬĽŇŗĚĽņėńĠĽņľĶńĭĚŅĬĺŇĝŅĔŅĶȮŏĝƞĬȮŒĬĔĶĦňĪňŗįŌƟŏĶňĵĬěŃĨƟŀĚĴňĔŅĶ
ĨňıŇĴıƢįĸĚŅĬĺŇěńĵȮěņŏĮƦĬĨƟŀĚŒĝƟŀĚėƢėĺŅĴĶŌƟŏĝŇĚĸŉĔ ŀĵƞŅĚœĶĔŖħňȮŏľŖĬħƟĺĵĪňŗěŃĮĶńĭĮĶŋĚ
ŐĸŃŏıŇŗĴŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅŏĔňŗĵĺĔńĭĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĔŅĶėŇħĨƟĬĪŋĬȮBMC ŐĸŃ
ěŃŏıŇŗĴŏĨŇĴŒĬėņŀīŇĭŅĵĶŅĵĺŇĝŅŀňĔħƟĺĵ 

3.10. įĻ,ȮħĶ,ĵŋĺĸňȮ&ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ'ȮŏľŖĬħƟĺĵĺƞŅěŃĮĶńĭĮĶŋĚ
ėņŀīŇĭŅĵĶŅĵĺŇĝŅĕŀĚĺŇĝŅȮŴĔŅĶıńĥĬŅĕŀĚıŊĝŵȮŒľƟĴňĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ
(applications) ŐĸŃĽŀħėĸƟŀĚĔńĭĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıĴŅĔĵŇŗĚĕŉŘĬ 

4. ĕƟŀėŇħŏľŖĬŏĔňŗĵĺĔńĭĺŇĝŅĽńĴĴĬŅ 
4.1. ėŋĦĬńģıĚļƢȮ&ĻŇļĵƢĮ,ŏŀĔĮƤěěŋĭńĬ'ȮŏľŖĬĺƞŅĺŇĝŅĽńĴĴĬŅŏĮƦĬĽƞĺĬĪňŗħňŒĬŐĚƞĕŀĚĔŅĶİƗĔ
ĳŅļŅŀńĚĔķļȮŐĨƞĔŅĶĴňĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅĬńŘĬŀŅěěŃĩňŗœĮȮ 

4.2. įĻ,ȮħĶ,ĵŋĺĸňȮ&ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ'ȮŏľŖĬĺƞŅĶŅĵĺŇĝŅĽńĴĴĬŅ
ŀŅěěŃĨƟŀĚĮĶńĭĮĶŋĚĶŌĮŐĭĭȮ&ŒľƟĴňėĺŅĴĬƞŅĽĬŒěȮĸħėĺŅĴŏėĶňĵħĕŀĚĬńĔĻŉĔļŅ
įŌƟŏĕƟŅĶƞĺĴ'ȮĴŅĔĔĺƞŅĔŅĶĮĶńĭĸħėĺŅĴĩňŗ 

4.3. ŀ,ȮħĶ,ĪŇıĮĳŅȮ&ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ'ȮŏľŖĬĺƞŅĔŅĶĽńĴĴĬŅĕŀĚ
įŌƟŏĶňĵĬŒĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮėĺĶěŃĴňėĺŅĴĩňŗĴŅĔĕŉŘĬȮŏıĶŅŃĬŀĔěŅĔ
ěŃŏĮƦĬĔŅĶİƗĔĪńĔļŃĳŅļŅŀńĚĔķļȮĵńĚŏĮƦĬĔŅĶİƗĔŒľƟįŌƟŏĶňĵĬĶŌƟěńĔĔŅĶėŇħĺŇŏėĶŅŃľƢȮ
ĽńĚŏėĶŅŃľƢȮĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĔŅĶĽŊŗŀĽŅĶȮsoft skills ĨƞŅĚŕȮĨŀĭőěĪĵƢ
ėŋĦĸńĔļĦŃĕŀĚįŌƟŏĶňĵĬĪňŗĨƟŀĚĔŅĶŀĵƞŅĚĴŅĔ 

5. ĕƟŀėŇħŏľŖĬŏĔňŗĵĺĔńĭŏĔĦĤƢĔŅĶěĭĔŅĶĻŉĔļŅ 
5.1. ŏĔĦĤƢĔŅĶěĭĔŅĶĻŉĔļŅŀŅěěŃĵŅĔŏĔŇĬœĮŒĬĔĶĦňĪňŗĨƟŀĚĴňĔŅĶĨňıŇĴıƢȮĪŅĚľĸńĔĽŌĨĶ
ŀŅěıŇěŅĶĦŅŏıŊŗŀĶŃĭŋĺƞŅȮŴĔŅĶĨňıŇĴıƢŵȮĬńŘĬȮĽŅĴŅĶĩĬńĭĨńŘĚŐĨƞĔŅĶĨŀĭĶńĭěŅĔ
ĺŅĶĽŅĶȮ&acceptance' œħƟŏĸĵľĶŊŀœĴƞȮ&ėŋĦĽŋĳŅĳĶĦƢ' 

5.2. ĶŅĵĸŃŏŀňĵħĕŀĚĔŅĶěĭĔŅĶĻŉĔļŅȮŐĸŃrequirements ĨƞŅĚȮŕȮĪňŗįŌƟŏĶňĵĬĨƟŀĚĭĶĶĸŋ
ĔƞŀĬěĭȮėĺĶĴňĔŅĶĶŃĭŋŒľƟĝńħŏěĬŒĬĶŅĵĸŃŏŀňĵħŏĸƞĴȮĴėŀ,0ȮĕŀĚľĸńĔĽŌĨĶłŏĸĵȮ&ŏĝƞĬȮ
ĶŅĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĽŀĭĳŅļŅŀńĚĔķļŐĸŃĔŅĶĽŀĭȮqualification' ĪńŘĚĬňŘȮ
ŏĬŊŗŀĚěŅĔĬńĔĻŉĔļŅľĸŅĵĪƞŅĬěŃŀƟŅĚŀŇĚĩŉĚŏĸƞĴľĸńĔĽŌĨĶĴŅĔĔĺƞŅĮĶŃĔŅĻěŅĔĪŅĚ
ĴľŅĺŇĪĵŅĸńĵȮĔŅĶĕŅħĕƟŀĴŌĸŀŅěĪņŒľƟŏĔŇħėĺŅĴĸƞŅĝƟŅŒĬĔŅĶŏĨĶňĵĴĨńĺŏıŊŗŀěĭ
ĔŅĶĻŉĔļŅœħƟȮ&ħĶ,ĺŅĶŋĨ' 
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5.3. ľĸńĔĽŌĨĶŐįĬȮĕȮĬƞŅĽĬŒěĴŅĔȮ&ľĬƟŅȮ63+64'ȮŀĵŅĔěŃŒľƟŏıŇŗĴŏĨŇĴŒĬŏĶŊŗŀĚŏĔĦĤƢĔŅĶ
ěĭĕŀĚŐįĬȮĕȮŀĵŅĔŒľƟĶŃĭŋŒľƟĝńħŏěĬŒĬĽƞĺĬĕŀĚįĸĚŅĬĪňŗŒĝƟŒĬĔŅĶěĭĔŅĶĻŉĔļŅœħƟȮ
&ėŋĦĬĚėĶŅĠȮĻŇļĵƢŏĔƞŅȮŐĸŃĭŋėĸŅĔĶĽŅĵĽĬńĭĽĬŋĬĕŀĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ' 

5.4. ŏĔĦĤƢĔŅĶěĭĔŅĶĻŉĔļŅĕŀĚįŌƟŏĶňĵĬŒĬŐįĬĔŅĶĻŉĔļŅŐĭĭȮĔȮĪńŘĚȮĔȮ/ȮŐĸŃȮĔȮ0ȮĴň
ėĺŅĴŐĨĔĨƞŅĚěŅĔŐįĬȮĕȮĴŅĔŏĔŇĬœĮȮŀŅěĪņŒľƟįŌƟŏĶňĵĬŒĬŐįĬȮĔȮŏĔŇħėĺŅĴĶŌƟĽŉĔĺƞŅěĭ
ĔŅĶĻŉĔļŅĵŅĔȮœĴƞŏĪƞŅŏĪňĵĴȮ&ėŋĦĬńģıĚļƢ' 

5.5. ŒĬĕĦŃĪňŗŐįĬĔŅĶĻŉĔļŅȮĔȮ0ȮĴňĔġŏĔĦĤƢĪňŗĺƞŅŒĝƟĔŅĶěħŀĬŋĽŇĪīŇĭńĨĶŐĸŃĽŇĪīŇĭńĨĶŏĮƦĬ
ĽƞĺĬľĬŉŗĚŒĬĔŅĶěĭĔŅĶĻŉĔļŅœħƟȮŒĬĪŅĚĺŇĝŅĔŅĶĬńŘĬȮĔŅĶěħŀĬŋĽŇĪīŇĭńĨĶŐĸŃĽŇĪīŇĭńĨĶ
ĽŅĴŅĶĩŏĪňĵĭŏĪƞŅĔńĭĔŅĶĨňıŇĴıƢȮĪŅĚľĸńĔĽŌĨĶěŉĚŀŅěıŇěŅĶĦŅĺƞŅĽŅĴŅĶĩŒĝƟŏĮƦĬ
ŏĔĦĤƢŒĬĔŅĶěĭĔŅĶĻŉĔļŅĕŀĚŐįĬȮĔȮ/ȮœħƟħƟĺĵľĶŊŀœĴƞȮ&įĻ,ȮħĶ,ŏŀĔĝńĵ' 
 

6. ĕƟŀėŇħŏľŖĬŏĔňŗĵĺĔńĭĔŅĶŏĽĶŇĴĪńĔļŃŒľƟŐĔƞįŌƟŏĶňĵĬ 
6.1. ĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮĽƞĺĬĴŅĔěŃĴňĮƤĠľŅŏĶŊŗŀĚĳŅļŅŀńĚĔķļȮěŉĚŀĵŅĔŒľƟľĸńĔĽŌĨĶĴň
őėĶĚĔŅĶĪňŗĝƞĺĵŏıŇŗĴıŌĬĻńĔĵĳŅıŒľƟŐĔƞĬńĔĻŉĔļŅȮ&ėŋĦĬĚėĶŅĠ' 

6.2. ėŋĦĽŋĳŅĳĶĦƢŏľŖĬħƟĺĵĺƞŅĔŅĶİƗĔŀĭĶĴȮĔŅĶĻŉĔļŅħŌĚŅĬȮŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĬńĔĻŉĔļŅ
ĶŃħńĭĴľŅĭńĦĤŇĨŀĵƞŅĚĴŅĔȮĬŀĔěŅĔĬňŘȮŀĵŅĔŒľƟľĸńĔĽŌĨĶıŇěŅĶĦŅĔŅĶŏĶňĵĬĶŅĵĺŇĝŅ
ěŅĔĴľŅĺŇĪĵŅĸńĵŀŊŗĬȮĔŅĶŏĶňĵĬŀŀĬœĸĬƢȮŐĸŃėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶŏĪňĵĭŏėĶħŇĨȮ
&ĶŃĭĭȮcredit bank)ȮŐĸŃĔŅĶŏĮƕħŒľƟĬńĔĻŉĔļŅěŅĔĴľŅĺŇĪĵŅĸńĵŀŊŗĬĴŅŏĶňĵĬŐĸŃĬńĭ
ŏėĶħŇĨěŅĔľĸńĔĽŌĨĶħƟĺĵȮĺƞŅěŃĴňėĺŅĴŏĮƦĬœĮœħƟľĶŊŀœĴƞȮĪńŘĚĬňŘŀŅěěŃŏıŇŗĴĪńĔļŃĔŅĶ
ĮĢŇĭńĨŇĚŅĬħƟĺĵȮľŅĔĽŅĴŅĶĩŏĮƕħȮon site œħƟ 

6.3. ŀŅěŅĶĵƢȮħĶ,ĶńģıĶȮ&ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ'ȮŏľŖĬĺƞŅĔŅĶěńħ
ĔŇěĔĶĶĴŏıŊŗŀŏıŇŗĴĪńĔļŃŒľƟŐĔƞĬńĔĻŉĔļŅȮĴńĔĮƤĠľŅĚĭĮĶŃĴŅĦȮŒĬŏıŇŗĴĔŇěĔĶĶĴĔŅĶħŌ
ĚŅĬŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮŐĸŃĪņĺŇěńĵŏıŇŗĴŏĨŇĴȮŀĵŅĔŒľƟĪŅĚľĸńĔĽŌĨĶıŇěŅĶĦŅħƟĺĵĺƞŅěŃĴň
ĺŇīňĔŅĶŒħĭƟŅĚŏıŊŗŀľŅĚĭĮĶŃĴŅĦŏıŇŗĴŏĨŇĴ 

6.4. ĪŅĚ įĻ,ȮħĶ,ŏŀĔĝńĵŒľƟĕƟŀĴŌĸĺƞŅĪŅĚĴľŅĺŇĪĵŅĸńĵŐĴƞĲƚŅľĸĺĚĴňĮƤĠľŅĚĭĮĶŃĴŅĦ
ŏĝƞĬĔńĬȮ&ĮƤĠľŅĕŀĚĮĶŃŏĪĻ'ȮŐĨƞĔŖıĵŅĵŅĴįĸńĔħńĬėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĽĩŅĭńĬĪńŘĚ
ŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮŒĬĽƞĺĬĕŀĚĚŅĬĺŇěńĵĬńŘĬȮŀŅěŅĶĵƢŒĬľĸńĔĽŌĨĶľŅĪŋĬĺŇěńĵŏŀĚ 
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ĮƕħĔŅĶĮĶŃĝŋĴȮ//:00 Ĭ, 
 
 

ĸĚĝŊŗŀ 
ȮȮȮȮ&ŀŅěŅĶĵƢȮħĶ,ĪŇıĮĳŅȮıŇĽŇļģƢĔŋĸ' 
ȮȮȮȮȮȮȮĔĶĶĴĔŅĶŐĸŃŏĸĕŅĬŋĔŅĶ 
ėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶ 

ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨ ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňĝňĺĳŅı 
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ŏŀĔĽŅĶŐĬĭȮ8 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0342 
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ŏŀĔĽŅĶŐĬĭȮ7 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇŒĬĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵĨŅĴŏĚŊŗŀĬœĕ

ĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

 



Ĵėŀ,2                                                                                                         187 

 


