
 

 
 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅıŊĝĽĺĬ 

 
 
 
 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2560 
 
 
 
 
 
 
 

ėĦŃŏĔļĨĶĻŅĽĨĶƢŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ



 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅıŊĝĽĺĬ 

 
 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2560 
 
 
 
 

ėĦŃŏĔļĨĶĻŅĽĨĶƢŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
 
 
 

ľĸńĔĽŌĨĶĪňŗĕŀĮĶńĭĮĶŋĚĬňŘœħƟįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅ 
ĮĶŃěŜŅėĦŃŏĔļĨĶĻŅĽĨĶƢȮėĶńŘĚĪňŗ 6/2559 ŏĴŊŗŀĺńĬĪňŗ 9 ŏħŊŀĬȮıķĻěŇĔŅĵĬȮȮı.Ļ,Ȯ0337 

 
 
 

 
(ĸĚĬŅĴ) ..........................................................                           
        ( ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĦńģŅȮőıīŅĳĶĦƢ )  

                                                        ĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŏĔļĨĶĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺńĬĪňŗ,,,,,,,,ŏħŊŀĬ,,,,,,,,,,,,,,,,ı.Ļ.,,,,,,,,



 

ĽŅĶĭńĠ 
            ľĬƟŅ 
ľĴĺħĪňŗȮ/Ȯ: ĕƟŀĴŌĸĪńŗĺœĮ / 

1.  ȮȮĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 1 
2.   ĔĸŋƞĴľĸńĔĽŌĨĶ     1 
3.   ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 1 
4.   ĺŇĝŅŏŀĔ 1 
5. Ȯ  ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 1 
6. Ȯ  ĶŌĮŐĭĭľĸńĔĽŌĨĶ 2 
7. Ȯ  ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 3 
8. Ȯ  ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔŐĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 3 
9. Ȯ  ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 3 
10. ĝŊŗŀȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 3 
11. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 4 
12. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 4 
13. įĸĔĶŃĪĭěŅĔȮĕƟŀȮ/2.1 ŐĸŃȮ12.2 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚ 3 
ĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 

14. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬ 6 
ľĴĺħĪňŗȮ0Ȯ:ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 7 

1.  ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 7 
2.  ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 7 

ľĴĺħĪňŗȮ1Ȯ:ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 8 
1. Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 8 
2. ȮȮȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 8 
3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ  /2 
4. Ȯ ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  15 
5. ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ  35 

ľĴĺħĪňŗȮ2Ȯ:ȮįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ  17 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ  17 
2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ  18 
3.  ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĔĶŃĭĺĬĺŇĝŅ  23
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             ľĬƟŅ 
ľĴĺħĪňŗȮ3Ȯ:ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ  27 

1.  ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬ  27 
2.  ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ  28 
3.  ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ  28 

ľĴĺħĪňŗȮ4Ȯ:ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ Ȯ50 
1.  ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ  50 
2.  ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ  50 

ľĴĺħĪňŗȮ5Ȯ:ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ  51 
1.  ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ  51 
2.  ĭńĦĤŇĨ  51 
3.  ĬńĔĻŉĔļŅ  33 
4.  ŀŅěŅĶĵƢ  33 
5.  ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ  33 
6.  ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ  34 
7.  ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ  32 

ľĴĺħĪňŗȮ6Ȯ:ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ  35 
1.  ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ Ȯ35  
2.  ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ  35 
3.  ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ  35 
4.  ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ  35 

ĳŅėįĬĺĔ               Ȯ36 
1.  ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ Ȯ36 
2.  ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĶƞŅĚľĸńĔĽŌĨĶȮ Ȯ43 
3.  įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮĔŅĶėƟĬėĺƟŅȮĺŇěńĵȮĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅ Ȯ44 
4.  ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞȮ Ȯ6/ 
5.  ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ Ȯ74 
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  ľĬƟŅ 
6.  ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0337 102 
7.  ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚȮȮȮ 124ȮȮȮȮȮȮȮ 
ĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮ 
ĮĶŃĔŅĻĬňĵĭńĨĶĝńŘĬĽŌĚȮŀĬŋĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ı,Ļ,Ȯ033. 

8.  ĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ 107Ȯ 
ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬ 
ľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅĭńĦĤŇĨĻŉĔļŅ 
 
 
 
 
 

  
 



 

ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅıŊĝĽĺĬ 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034. 
 
ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ :  ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĭńĦĤŇĨĺŇĪĵŅĸńĵ 

ȮŐĸŃėĦŃŏĔļĨĶĻŅĽĨĶƢȮĳŅėĺŇĝŅıŊĝĻŅĽĨĶƢŐĸŃĮģıňĻŅĽĨĶƢ 
 

ľĴĺħĪňŗȮ1 ĕƟŀĴŌĸĪńŗĺœĮ 

1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵ 8 ȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıŊĝĽĺĬ 
ĳŅļŅŀńĚĔķļ 8Ȯ Doctor of Philosophy Program in Horticulture 

 
2. ĔĸŋƞĴľĸńĔĽŌĨĶ    :ȮȮȮȮĺŇĝŅĔŅĶȮ 
 
3. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅȮ 
 ĳŅļŅœĪĵ : ĝŊŗŀŏĨŖĴ   ĮĶńĝĠŅħŋļġňĭńĦĤŇĨ (ıŊĝĽĺĬ) 
  : ĝŊŗŀĵƞŀ    ĮĶ,ħ, (ıŊĝĽĺĬ) 
 ĳŅļŅŀńĚĔķļ : ĝŊŗŀŏĨŖĴ   Doctor of Philosophy (Horticulture) 
  : ĝŊŗŀĵƞŀ    Ph.D. (Horticulture) 
 
4. ĺŇĝŅŏŀĔȮ,,,,,,,,,,,,,,,,,-,,,,,,,,,,,,,,,,,,  

 

5. ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
ŐĭĭȮ/,/ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ       48  ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ/,0ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ         72  ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ0,/ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  œĴƞĬƟŀĵĔĺƞŅȮ  48  ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ0,0ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  œĴƞĬƟŀĵĔĺƞŅȮ  72  ľĬƞĺĵĔŇĨȮ 
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6. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
 6,/ȮĶŌĮŐĭĭȮ 
 ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮŐĸŃȮ0,/ 

 ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔ ľĸńĔĽŌĨĶȮ3ȮȮĮƖȮȮŐĸŃŒĝƟŏĺĸŅĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬȮ6ȮĮƖĔŅĶĻŉĔļŅȮ 
 ľĸńĔĽŌĨĶȮŐĭĭȮ/,0ȮŐĸŃȮ0,0 

 ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔ ľĸńĔĽŌĨĶȮ4ȮĮƖȮȮŐĸŃŒĝƟŏĺĸŅĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬȮ8ȮĮƖĔŅĶĻŉĔļŅȮ 
 6.2 ĳŅļŅĪňŗŒĝƟȮ 

XȮĳŅļŅœĪĵȮ 
ÄȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&ĶŃĭŋĳŅļŅ' ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 6,1 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
X ĬńĔĻŉĔļŅœĪĵȮ 
XȮĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮĪňŗĽŅĴŅĶĩĻŉĔļŅŒĬľĸńĔĽŌĨĶĳŅļŅœĪĵœħƟ 

6.4 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
XȮŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬłȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
ÄȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀňŗĬ 
 ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻ źźźźźź 
 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 

6.5 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
XȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
Ä ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 
ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 
ÄȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮŐĸŃŏĮƦĬĮĶŇĠĠŅĕŀĚŐĨƞĸŃĽĩŅĭńĬ 
ÄȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮŐĸŃŏĮƦĬĮĶŇĠĠŅĶƞĺĴĔńĭȮźźźźźźźźźź     
Ä ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 
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Á ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ10-034.ȮŏĴŊŗŀĺńĬĪňŗȮ5Ȯ 
ŏħŊŀĬĔńĬĵŅĵĬȮı,Ļ,Ȯ034.Ȯ 
Á ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗ7-034.ȮŏĴŊŗŀĺńĬĪňŗȮ1.ȮŏħŊŀĬĔńĬĵŅĵĬȮ 
 ı,Ļ,Ȯ034. 
 

8. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
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Á ĬńĔĺŇĝŅĔŅĶŒĬľĬƞĺĵĚŅĬȮ/ ŀĚėƢĔĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħƟŅĬıŊĝĽĺĬĕŀĚĪŅĚĶŅĝĔŅĶŐĸŃŏŀĔĝĬȮŏĝƞĬ ĔĶĴ
ĺŇĝŅĔŅĶŏĔļĨĶȮĔĶĴĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶȮĽĩŅĭńĬĪŅĚĺŇĝŅĝňıȮŏĮƦĬĨƟĬ 

Á ĬńĔĺŇěńĵŒĬĭĶŇļńĪŏŀĔĝĬȮŏĝƞĬȮľĬƞĺĵĚŅĬĔŅĶįĸŇĨıŊĝĽĺĬȮĔŅĶıńĥĬŅıńĬīŋƢıŊĝȮĔŅĶįĸŇĨŏĴĸŖħıńĬīŋƢȮŏĮƦĬĨƟĬ 
Á ŏěƟŅĕŀĚīŋĶĔŇěĮĶŃĔŀĭŀŅĝňıĽƞĺĬĨńĺĪŅĚħƟŅĬıŊĝĽĺĬȮŐĸŃĚŅĬŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚ 
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ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
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ĝŊŗŀ-ĽĔŋĸ 
&ĶŃĭŋĨŜŅŐľĬƞĚĺŇĝŅĔŅĶ' 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ), ĽĩŅĭńĬ*Ȯ 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 
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M.S. (Plant Tissue Culture), University of 
Delaware, United States of America, 1995 
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2532 
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11. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮŒĬĽĩŅĬĪňŗĨńŘĚȮ 
ÄȮĬŀĔĽĩŅĬĪňŗĨńŘĚȮ 
 

12. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶȮ 
12.1 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě  
ȮȮȮȮȮȮȮĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮŏĮƦĬĔŅĶħŜŅŏĬŇĬĔŅĶĳŅĵŒĨƟĕƟŀĔŜŅľĬħŒĬŐįĬıńĥĬŅŏĻĶļģĔŇě

ŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮőħĵĔŅĶĶƞŅĚŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ12 (ı,Ļ, 2560-2564) ĴňĪŇĻĪŅĚĪňŗĨƞŀŏĬŊŗŀĚěŅĔŐįĬıńĥĬŅłȮ
ĜĭńĭĪňŗȮ//ȮĮĶŃĔŀĭħƟĺĵĵŋĪīĻŅĽĨĶƢĔŅĶĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚĪŅĚŏĻĶļģĔŇěŐĸŃŐĕƞĚĕńĬœħƟŀĵƞŅĚĵńŗĚĵŊĬȮĴňŏĮƚŅľĴŅĵ
ŒĬĔŅĶįĸńĔħńĬŒľƟĮĶŃŏĪĻĔƟŅĺœĮĽŌƞĶŃħńĭĶŅĵœħƟĪňŗĽŌĚĕŉŘĬ ĴňĔŅĶŏıŇŗĴįĸŇĨĳŅıȮĔŅĶĸĚĪŋĬ ŐĸŃĔŅĶĽƞĚŀŀĔȮŒľƟ
ėĺŅĴĽŜŅėńĠĔńĭĶŌĮŐĭĭĔŅĶıńĥĬŅŒĬĶŌĮėĸńĽŏĨŀĶƢ ĔŅĶĽĶƟŅĚėĺŅĴŏĝŊŗŀĴőĵĚĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶȮĔŅĶıńĥĬŅȮSMEs 
ŐĸŃĔŅĶĽĶƟŅĚįŌƟĮĶŃĔŀĭĔŅĶŐĸŃŏĔļĨĶĔĶĶŋƞĬŒľĴƞ ĶĺĴĩŉĚĔŅĶĽĶƟŅĚĻńĔĵĳŅıĕŀĚĸŌĔľĸŅĬŏĔļĨĶĔĶ ĽŜŅľĶńĭ 
ħƟŅĬĔŅĶŏĔļĨĶȮŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ12ȮĴňŏĮƚŅľĴŅĵŒľƟĴŌĸėƞŅĽŇĬėƟŅŏĔļĨĶŐĸŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶĕĵŅĵĨńĺŐĸŃ
ŏıŇŗĴıŊŘĬĪňŗŏĔļĨĶŀŇĬĪĶňĵƢȮŐĴƟĺƞŅĔŅĶıńĥĬŅĮĶŃŏĪĻĵńĚĴňĕƟŀěŜŅĔńħľĸŅĵĮĶŃĔŅĶȮŏĝƞĬȮĮĶŃĝŅĔĶĺńĵŐĶĚĚŅĬĸħĸĚŒĬ
ĕĦŃĪňŗĮĶŃĝŅĔĶĽŌĚŀŅĵŋŏıŇŗĴĕŉŘĬ ĔŅĶĮĶńĭőėĶĚĽĶƟŅĚĔŅĶįĸŇĨŀŋĨĽŅľĔĶĶĴœĴƞĪńĬĨƞŀĽĳŅĺŃĔŅĶŐĕƞĚĕńĬŒĬĨĸŅħőĸĔ
ĪňŗĶŋĬŐĶĚĕŉŘĬ ŏĮƦĬĨƟĬȮĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĪŅĚŏĻĶļģĔŇěĨŅĴŐįĬıńĥĬŅłȮħńĚĔĸƞŅĺȮĴňŏĮƚŅľĴŅĵ
ŏıŊŗŀĴŋƞĚĽŌƞĺŇĽńĵĪńĻĬƢĪňŗĔŜŅľĬħœĺƟŒĬĔĶŀĭĵŋĪīĻŅĽĨĶƢĝŅĨŇĶŃĵŃȮ0.ȮĮƖȮėŊŀ ŴĴńŗĬėĚȮĴńŗĚėńŗĚȮŐĸŃĵńŗĚĵŊĬŵȮĨŅĴ 
ľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 

Ȯ 
12.2 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮĳŅĵŒĨƟĔŅĶĕńĭŏėĸŊŗŀĬĕŀĚŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ/0Ȯ 

&ı,Ļ,Ȯ034.-0342'ȮĮĶŃĔŀĭħƟĺĵĵŋĪīĻŅĽĨĶƢĔŅĶŏĽĶŇĴĽĶƟŅĚŐĸŃıńĥĬŅĻńĔĵĳŅıĪŋĬĴĬŋļĵƢȮĔŅĶĽƞĚŏĽĶŇĴȮėŋĦīĶĶĴ
ěĶŇĵīĶĶĴŒĬĽńĚėĴȮŏıŊŗŀıńĥĬŅėĬœĪĵŒľƟŏĮƦĬėĬħňȮėĬŏĔƞĚȮĴňĶŃŏĭňĵĭĺŇĬńĵȮŐĸŃĴňėŋĦĳŅıĝňĺŇĨĪňŗħňȮĴŋƞĚŏĬƟĬ 
ĔŅĶıńĥĬŅĻńĔĵĳŅıėĬŏıŊŗŀĶŀĚĶńĭĔŅĶĸħĸĚĕŀĚĕĬŅħĔŜŅĸńĚŐĶĚĚŅĬȮŐĸŃĔŅĶŏĕƟŅĴŅĕŀĚŐĶĚĚŅĬŀńĬŏĮƦĬįĸěŅĔ
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ĔŅĶŏĕƟŅĽŌƞĮĶŃĝŅėĴŏĻĶļģĔŇěŀŅŏĞňĵĬȮőħĵĔŅĶĵĔĶŃħńĭėŋĦĳŅıĔŅĶĻŉĔļŅŐĸŃĔŅĶŏĶňĵĬĶŌƟĪňŗĽŀħėĸƟŀĚĔńĭ 
ĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ȮĬŀĔěŅĔĬńŘĬŐĸƟĺȮĵńĚĴŋƞĚŏĬƟĬĔŅĶĽĶƟŅĚėĺŅĴŏĮƦĬīĶĶĴŒĬĽńĚėĴȮĸħėĺŅĴĵŅĔěĬŐĸŃ
ėĺŅĴŏľĸŊŗŀĴĸŘŜŅȮŀńĬěŃĬŜŅœĮĽŌƞĔŅĶĸħėĺŅĴĕńħŐĵƟĚŒĬĽńĚėĴœĪĵȮőħĵĽĶƟŅĚőŀĔŅĽĔŅĶŏĕƟŅĩŉĚĔŅĶĻŉĔļŅŐĸŃ 
ĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅėĬœħƟŏĨŖĴĨŅĴĻńĔĵĳŅıĽŅĴŅĶĩĮĶŃĔŀĭŀŅĝňıŐĸŃħŜŅĶĚĝňĺŇĨœħƟőħĵĴňėĺŅĴŒİƙĶŌƟŐĸŃĪńĔļŃ 
ĪňŗŏľĴŅŃĽĴȮŏĬƟĬĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀĽĶƟŅĚĽńĴĴŅĝňıŒĬıŊŘĬĪňŗ 

ŒĬħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ/0ȮĴŋƞĚŀĬŋĶńĔļƢĲƘƨĬĲŌĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ
ĽĶƟŅĚĽĴħŋĸĶŃľĺƞŅĚĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢȮĭĶŇľŅĶěńħĔŅĶĬŘŜŅŒľƟĴňĮĶŃĽŇĪīŇĳŅıȮŐĔƟœĕĮƤĠľŅĔŅĶěńħĔŅĶ
ĕĵŃȮĸħĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔȮĸħĔŅĶŒĝƟıĸńĚĚŅĬȮĶĺĴĪńŘĚĵĔĶŃħńĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮƚŀĚĔńĬįĸĔĶŃĪĭ
ěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻŐĸŃĳńĵıŇĭńĨŇīĶĶĴĝŅĨŇȮ 
 
13. įĸĔĶŃĪĭěŅĔȮĕƟŀȮ/2.1 ŐĸŃȮ12.2 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮ 

13.1 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıŊĝĽĺĬȮĴňŐĬĺėŇħŒľƟĨŀĭĽĬŀĚĪŇĻĪŅĚ 
ĔŅĶıńĥĬŅĮĶŃŏĪĻĪńŘĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĺńĥĬīĶĶĴȮőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňĔŅĶŏĔļĨĶȮħƟŅĬĽĶňĶĺŇĪĵŅĔŅĶįĸŇĨıŊĝȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮŏĪėőĬőĸĵňĝňĺĳŅıȮŐĸŃĺŇĪĵŅĔŅĶľĸńĚ 
ĔŅĶŏĔŖĭŏĔňŗĵĺȮĞŉŗĚėĶŀĭėĸŋĴĚŅĬĪŅĚħƟŅĬıŊĝĽĺĬŀĵƞŅĚėĶĭĩƟĺĬȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶŏĬƟĬįŌƟŏĶňĵĬ
ŏĮƦĬĽŜŅėńĠȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃŏıŊŗŀĔŅĶŐĔƟĮƤĠľŅȮĽŀħėĸƟŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/Ȯ
ĚŅĬĺŇěńĵŒĬľĸńĔĽŌĨĶŏĬƟĬĮĶŃŏħŖĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĪƟŀĚĩŇŗĬȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶĴňŏĮƚŅľĴŅĵŒĬĔŅĶĽĶƟŅĚĭŋėĸŅĔĶĺŇěńĵȮŐĸŃıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵěŅĔ
ĚŅĬĺŇěńĵȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶĔńĭĻŅĽĨĶƢĨƞŅĚŕ ĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĮĶŃŏĪĻȮ
ĴŋƞĚĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĭĶŇőĳėŒĬĽńĚėĴĵŋėőĸĔŅĳŇĺńĥĬƢĪňŗĽńħĽƞĺĬĮĶŃĝŅĔĶįŌƟĽŌĚŀŅĵŋĴŅĔĕŉŘĬȮŏıŊŗŀŐĔƟœĕ
ĮƤĠľŅħƟŅĬĔŅĶŏĔļĨĶŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴŏĮĸňŗĵĬŐĮĸĚĕŀĚĽĳŅıĳŌĴŇŀŅĔŅĻȮĴňĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮĽĶƟŅĚĭŋėĸŅĔĶĪňŗĴňėŋĦĳŅıȮėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮŏĔŇħėĺŅĴŏĕƟĴŐĕŖĚĪŅĚĺŇĝŅĔŅĶŒľƟĔńĭĔŅĶŏĔļĨĶ
ŀĵƞŅĚĵńŗĚĵŊĬȮĽŅĴŅĶĩĬŜŅĺŇĝŅĔŅĶœĮŒĝƟĮĶŃőĵĝĬƢŒĬĔŅĶıńĥĬŅĔŅĶŏĔļĨĶĕŀĚĮĶŃŏĪĻŒľƟŏĮƦĬĪňŗĵŀĴĶńĭĨŅĴ
ĴŅĨĶģŅĬŒĬĶŃħńĭĽŅĔĸ 

13.2 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮ 
  ĔŅĶıńĥĬŅľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıŊĝĽĺĬȮœħƟħŜŅŏĬŇĬĔŅĶŒľƟĽŀħĶńĭĔńĭıńĬīĔŇě
ĕŀĚėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮħƟŅĬĔŅĶěńħĔŅĶĻŉĔļŅĪňŗĴŋƞĚŏĬƟĬėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶȮ 
ĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħȮįĸŇĨĭńĦĤŇĨĪňŗŏĮƦĬėĬħňŐĸŃŏĔƞĚȮĶŌƟěĶŇĚȮĮĢŇĭńĨŇœħƟȮĴňėĺŅĴŏĮƦĬĽŅĔĸȮŐĸŃŏĮƦĬįŌƟĬŜŅȮ
ŏıŊŗŀĴŋƞĚĽŌƞĺŇĽńĵĪńĻĬƢŒĬĔŅĶŏĮƦĬĽĩŅĭńĬĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶĝńŘĬĬŜŅĶŃħńĭőĸĔȮȮȮȮ 
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14. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮȮ 
 14.1 ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬȮȮȮȮȮȮȮȮ 
   ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĔĶŃĭĺĬĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭĮĶŇĠĠŅĬŇıĬīƢ 
 

14.2 ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒľƟľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬ 
ȮȮȮ   -ȮœĴƞĴňȮů 
 

14.3ȮĔŅĶĭĶŇľŅĶěńħĔŅĶȮ  
 ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŀŅěĔŜŅľĬħŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔ

ĽŅĕŅĺŇĝŅŏĜıŅŃĪňŗĽŀħėĸƟŀĚŐĸŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮ 
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ľĴĺħĪňŗ 2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

1. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ  
1.1 ĮĶńĝĠŅ 

 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıŊĝĽĺĬȮŏĮƦĬĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶĪňŗĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮĽŌƞ 
ĔŅĶıńĥĬŅŏĪėőĬőĸĵňĕŀĚĔŅĶįĸŇĨıŊĝĽĺĬĪŅĚħƟŅĬĽĶňĶĺŇĪĵŅıŊĝĽĺĬȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮŏĪėőĬőĸĵňĝňĺĳŅıȮ
ŐĸŃĺŇĪĵŅĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺȮőħĵŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŒľƟŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħȮŐĸŃŀĬŋĶńĔļƢ
ĽŇŗĚŐĺħĸƟŀĴŒľƟĵńŗĚĵŊĬȮĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŒľƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶĺŇěńĵĪŅĚıŊĝĽĺĬĪňŗĪńĬĽĴńĵȮŀĵŌƞŒĬĶŃħńĭ
ĴŅĨĶģŅĬĽŅĔĸȮĴŋƞĚŏĬƟĬĔŅĶĺŇěńĵĕńŘĬĽŌĚŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĪňŗĽŅĴŅĶĩĬŜŅœĮŏįĵŐıĶƞĪŅĚĺŇĝŅĔŅĶĽŌƞĶŃħńĭĬŅĬŅĝŅĨŇȮ
ŐĸŃįĸŇĨĭńĦĤŇĨŒľƟŏĮƦĬĬńĔĺŇěńĵĪňŗĴňĮĶŃĽĭĔŅĶĦƢȮĺŇŏėĶŅŃľƢĮƤĠľŅĽŜŅľĶńĭĬŜŅœĮŒĝƟıńĥĬŅĺŇĝŅĔŅĶĪŅĚıŊĝĽĺĬ 
ŒľƟĔƟŅĺľĬƟŅœĮĽŌƞĶŃħńĭĬŅĬŅĝŅĨŇȮŏĮƦĬıŊŘĬģŅĬŒĬĔŅĶıńĥĬŅĭŋėĸŅĔĶħƟŅĬıŊĝĽĺĬŏıŊŗŀĽƞĚŏĽĶŇĴĻńĔĵĳŅı 
ĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻŒĬĳŌĴŇĳŅė 
/,0ȮĺńĨĩŋĮĶŃĽĚėƢ ȮŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗȮ: 

1. ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶĺŇěńĵȮĶŌƟěńĔŒĝƟĪńĔļŃŏĝŇĚĺŇěńĵĨƞŀĔŅĶıńĥĬŅĺŇĝŅĔŅĶĪŅĚıŊĝĽĺĬȮ 
ĪňŗĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮĺŇŏėĶŅŃľƢĮƤĠľŅȮŐĸŃĺŅĚŐįĬĔŅĶėƟĬėĺƟŅĺŇěńĵȮŏĮƦĬĭŋėĸŅĔĶĪňŗĴňėŋĦĳŅıĽŌƞĔŅĶĺŇěńĵ 
ĕńŘĬĽŌĚĪňŗĨŀĭĽĬŀĚĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻ 

2. ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŏľŖĬŐĔƞĮĶŃőĵĝĬƢĽƞĺĬĶĺĴȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĪŅĚıŊĝĽĺĬœĮıńĥĬŅŐĸŃ
ĩƞŅĵĪŀħŒľƟĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħňȮŏıŊŗŀĵĔĶŃħńĭėŋĦĳŅıĔŅĶĻŉĔļŅœħƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮ 

3. ĽŅĴŅĶĩıńĥĬŅŀĚėƢėĺŅĴĶŌƟŏĝŇĚĸŉĔěŅĔĔŅĶĺŇěńĵȮŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĨƞŀĔŅĶıńĥĬŅ
ĺŇĝŅĝňıĪŅĚħƟŅĬıŊĝĽĺĬȮĪňŗĬŜŅœĮĽŌƞĔŅĶĽƞĚŏĽĶŇĴĻńĔĵĳŅıĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻœħƟ 
   
2.   ŐįĬıńĥĬŅĮĶńĭĮĶŋĚȮȮȮ 

ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
ĪŋĔȮ5 ĮƖ 

ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶ
ĮĶŃŏĴŇĬȮQA ĕŀĚľĸńĔĽŌĨĶ
ĶĺĴĪŋĔȮ5 ĮƖ ŒĬħƟŅĬėĺŅĴıŉĚ
ıŀŒěȮŐĸŃĳŅĺŃĔŅĶœħƟĚŅĬ
ĕŀĚĭńĦĤŇĨ 

Á ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗœħƟ
ĚŅĬĪŜŅŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ
ĳŅĵŒĬȮ/ȮĮƖ 
Á ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗœħƟĶńĭ
ŏĚŇĬŏħŊŀĬŏĶŇŗĴĨƟĬŏĮƦĬœĮĨŅĴŏĔĦĤƢ 
Á ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
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ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ  
Ä ĶŃĭĭĶŅĵĮƖ 
X ĶŃĭĭĪĺŇĳŅė  ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ   
Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module)  

 
1.2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ  

 ÄȮȮȮĴňĳŅėķħŌĶƟŀĬȮȮȮȮȮȮ 
 X œĴƞĴňĳŅėķħŌĶƟŀĬ 

 
1.3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė  (ŒĬĔĶĦňĪňŗĴŇŒĝƞĶŃĭĭĪĺŇĳŅėȮ- ĶŃĭŋĶŅĵĸŃŏŀňĵħ) 

 œĴƞĴň 
 
0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 

2.1 ĺńĬůŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
Ä ŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ĶŃĭĭĪĺŇĳŅė 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬȮĽŇĚľŅėĴȮĩŉĚȮīńĬĺŅėĴ 

ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬȮĴĔĶŅėĴȮĩŉĚȮıķļĳŅėĴ 
 RȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 

  ÃȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ(Module) 
Ä ŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ 

1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔ
ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŒĬĽŅĕŅĺŇĝŅ 
ĪŅĚŏĔļĨĶĻŅĽĨĶƢľĶŊŀĺŇĪĵŅĻŅĽĨĶƢľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃįƞŅĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 

3. ėŋĦĽĴĭńĨŇŀŊŗĬŕȮŒľƟŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĔŜŅľĬħ 
4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ
ıŊĝĽĺĬ 

 

ľĸńĔĽŌĨĶȮŐĭĭȮ/,0 
1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔȮ

ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŒĬĽŅĕŅĺŇĝŅĪŅĚŏĔļĨĶĻŅĽĨĶƢľĶŊŀ
ĺŇĪĵŅĻŅĽĨĶƢľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ľĶŊŀȮŏĪňĵĭŏĪƞŅ ĪňŗĴňįĸĔŅĶŏĶňĵĬħňĴŅĔ 
(ĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶ ĨńŘĚŐĨƞ 1,3. ĕŉŘĬœĮ) ěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗȮĽĔŀ,ȮĶńĭĶŀĚ ŐĸŃĴň 
ıŊŘĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩľĶŊŀĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬȮĴňĻńĔĵĳŅıŏıňĵĚıŀĪňŗěŃĪŜŅĺŇĪĵŅĬŇıĬīƢœħƟ 

3. ėŋĦĽĴĭńĨŇŀŊŗĬŕȮŒľƟŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĔŜŅľĬħ 
4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ

ıŊĝĽĺĬ 
   

ľĸńĔĽŌĨĶȮŐĭĭȮ0,/ 
1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔĽŜŅĬńĔĚŅĬ

ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŒĬĽŅĕŅĺŇĝŅĪŅĚŏĔļĨĶĻŅĽĨĶƢľĶŊŀĺŇĪĵŅĻŅĽĨĶƢ
ľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃįƞŅĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 

3.  ŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩĻŉĔļŅŒĬľĸńĔĽŌĨĶĞŉŗĚěńħĔŅĶĻŉĔļŅŏĮƦĬĳŅļŅœĪĵ 
4. ėŋĦĽĴĭńĨŇŀŊŗĬŕȮŒľƟŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĔŜŅľĬħ 
5. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ 

ıŊĝĽĺĬ 
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  ľĸńĔĽŌĨĶȮŐĭĭȮ0,0 
1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĶńĭĶŀĚěŅĔĽŜŅĬńĔĚŅĬ

ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŒĬĽŅĕŅĺŇĝŅĪŅĚŏĔļĨĶĻŅĽĨĶƢľĶŊŀĺŇĪĵŅĻŅĽĨĶƢ
ľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮĴňįĸĔŅĶŏĶňĵĬħň (ĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶȮĨńŘĚŐĨƞ 1,.. ĕŉŘĬœĮ) ŀŅěœħƟĶńĭ
ĔŅĶıŇěŅĶĦŅŒľƟŏĕƟŅĻŉĔļŅĳŅĵŒĨƟŏĚŊŗŀĬœĕħńĚĬňŘ 

2.1 ĵŀĴĶńĭŏĚŊŗŀĬœĕĪňŗěŃĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĕŀĚľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪĨŅĴĪňŗŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅĔŜŅľĬħ 

2.2 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮıŇěŅĶĦŅŐĸƟĺŏľŖĬĺƞŅĽĴėĺĶĶńĭŏĕƟŅ
ŏĮƦĬĬńĔĻŉĔļŅŐĸŃĴňĻńĔĵĳŅıŏıňĵĚıŀĪňŗěŃĪŜŅĺŇĪĵŅĬŇıĬīƢœħƟ 

3.  ŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩĻŉĔļŅŒĬľĸńĔĽŌĨĶĞŉŗĚěńħĔŅĶĻŉĔļŅŏĮƦĬĳŅļŅœĪĵ 
4. ėŋĦĽĴĭńĨŇŀŊŗĬŕȮŒľƟŏĮƦĬœĮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĔŜŅľĬħ 
5. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ 

ıŊĝĽĺĬ 
 

0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
 ȮȮ X ėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
             Ä ėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 

X ĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 
Ä ĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟȮȮ 
Ä ěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪŜŅĺŇěńĵȮŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Ä ŀŊŗĬŕ 

 

2.4ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
Ä ěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
X ěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬĴľŅĺŇĪĵŅĸńĵȮ
ŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 

X ĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮŒľƟ
ėŜŅŐĬŃĬŜŅŐĔƞĬńĔĻŉĔļŅ 

X  ěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪŜŅĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢĽĩŇĨŇȮŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ 
Ä ŀŊŗĬŕ 
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0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ Ȯ 

ĮƖĔŅĶĻŉĔļŅ 2560 2561 2562 2563 2564 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 1 1 2 1 2 

ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ               
ŐĭĭȮ/,/ 2  2  2  2  2  
ŐĭĭȮ/,0 1  1  1  1  1  
ŐĭĭȮ0,/ 2  2  2  2  2  
ŐĭĭȮ0,0 1  1  1  1  1  

ĮƖĔŅĶĻŉĔļŅ 2560 2561 2562 2563 2564 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 

ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

          

ŐĭĭȮ/,/      2  2  2 
ŐĭĭȮ/,0        1  1 
ŐĭĭȮ0,/      2  2  2 
ŐĭĭȮ0,0        1  1 

 
0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
 1. ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦĶŃħńĭėĦŃȮ3 ĮƖ őħĵěŜŅŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀ 

ĨńŘĚĚĭĮĶŃĴŅĦ 

 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 
034. 034/ 0340 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 62,207,100 16,891,640 86,509,279 17,986,836 88,780,716 18,158,139 
ĺŇěńĵ 23,890,600 7,201,210 23,890,600 9,074,279 23,890,600 9,160,700 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 3,900 17,851,600 3,900 14,449,050 3,900 14,586,660 

ĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

- 339,700 - 383,775 - 387,430 

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ 250,200 716,610 250,200 787,805 250,200 795,307 

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 29,984,000 10,841,410 30,874,118 9,964,311 31,790,940 10,059,209 

ĶĺĴ 138,335,800 53,842,170 141,528,097 52,646,055 144,716,356 53,147,446 

ĶĺĴĪńŘĚĽŇŘĬ 192,177,970 194,174,152 197,863,802 
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2. ėƞŅŒĝƟěƞŅĵĨƞŀľńĺȮ ŐĭĭȮ/,/ȮȮȮȮȮ68,560.- ȮĭŅĪ 
       ŐĭĭȮ/,0ȮȮȮ/28*44.,-ȮȮĭŅĪ 
   ŐĭĭȮ0,/ȮȮȮȮ84*04.,-ȮȮĭŅĪ 
   ŐĭĭȮ0,0ȮȮ/07*44.,-ȮȮĭŅĪ 
ȮȮȮ 
0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 

X ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
X ŐĭĭĻŉĔļŅħƟĺĵĨĬŏŀĚěŅĔĭĪėĺŅĴĺŇĝŅĔŅĶŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢ 

 

2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ&ĩƟŅĴň' 
1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0337ȮȮȮȮ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ 
ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅȮȮ 
ȮȮ 

1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 
3.1 ľĸńĔĽŌĨĶȮ 
 3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨ   

           ľĸńĔĽŌĨĶŐĭĭȮ/,/ȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ  48 ľĬƞĺĵĔŇĨ 
       ľĸńĔĽŌĨĶŐĭĭȮ/,0ȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72 ľĬƞĺĵĔŇĨ 
    ľĸńĔĽŌĨĶŐĭĭȮ0,/ȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 48 ľĬƞĺĵĔŇĨ 
       ľĸńĔĽŌĨĶŐĭĭȮ0,0ȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 72 ľĬƞĺĵĔŇĨ 

 3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ  
ľĸńĔĽŌĨĶȮȮŐĭĭȮ1.1   ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ        48 ľĬƞĺĵĔŇĨ 

     Ĕ. ĮĶŇĠĠŅĬŇıĬīƢ          48 ľĬƞĺĵĔŇĨ 
         359898 ħŋļġňĬŇıĬīƢ             ȮȮȮ48    ľĬƞĺĵĔŇĨ 
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 ĕ. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. ĔŅĶěńħĽńĴĴĬŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢőħĵŒĝƟĳŅļŅŀńĚĔķļȮŒĬ 

 ĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ6 ĳŅėĔŅĶĻŉĔļŅ 
 ľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅĳŅĵŒĬȮ6 ĳŅėĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴ
 ĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

2.  įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
 ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ ěŜŅĬĺĬȮ2 ŏĶŊŗŀĚȮőħĵŏĮƦĬĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ 
1ȮŏĶŊŗŀĚ ĞŉŗĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISI, SCOPUS, PubMed ľĶŊŀ Web of Science ŐĸŃ
ĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ TCI Tier 1ȮľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅ
ŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ   
1.  ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴȮ 

 œĴƞĬƟŀĵĔĺƞŅȮ1 ŏĶŊŗŀĚȮȮ 
4.  ĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬ 
ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĬŜŅŏĽĬŀĨƞŀĮĶŃīŅĬĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŏıŊŗŀĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

    ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
    1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ    ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

  2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮ ĨŅĴėĺŅĴŏľŖĬĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ  
 

   Ě. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩ ŏıŊŗŀĴňĽŇĪīŇś
ŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞ  
ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ 
 

   ě. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
    įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬ 

ėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵ őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 
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ľĸńĔĽŌĨĶȮȮŐĭĭȮ1.2   ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
            ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ                           72   ľĬƞĺĵĔŇĨ 
         Ĕ. ĮĶŇĠĠŅĬŇıĬīƢ                     72 ľĬƞĺĵĔŇĨ 
          359897 Ĕ,ıĽ,Ȯ675ȮħŋļġňĬŇıĬīƢ   72 ȮȮȮ ľĬƞĺĵĔŇĨ 
 

   ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 1. ĔŅĶěńħĽńĴĴĬŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢőħĵŒĝƟĳŅļŅŀńĚĔķļȮŒĬ 

ĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ8ȮĳŅėĔŅĶĻŉĔļŅȮľŅĔ
ĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅĳŅĵŒĬȮ8ȮĳŅėĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅ 
ĪŋĔĳŅėĔŅĶĻŉĔļŅĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 2. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 
ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ ěŜŅĬĺĬȮ3 ŏĶŊŗŀĚȮőħĵŏĮƦĬĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚ ĞŉŗĚ
ĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISI, SCOPUS, PubMed ľĶŊŀ Web of Science ŐĸŃĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸ TCI Tier 1ȮľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ
0ȮŏĶŊŗŀĚ  

3.  ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴ  
œĴƞĬƟŀĵĔĺƞŅȮ2ȮŏĶŊŗŀĚ  

4. ĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĬŜŅŏĽĬŀĨƞŀĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŏıŊŗŀ
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 

      ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ   ȮȮȮ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
   2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ            ĨŅĴėĺŅĴŏľŖĬĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 
 

           Ě. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩ ŏıŊŗŀĴňĽŇĪīŇś
ŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞ  
ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔ ĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ 
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   ě. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬ 

ėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵ őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢ
ĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 

 

 ľĸńĔĽŌĨĶȮȮŐĭĭȮ2.1  ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
  ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ     48 ľĬƞĺĵĔŇĨ 
 Ĕ. ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮ 12 ľĬƞĺĵĔŇĨ  
  1. ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 12 ľĬƞĺĵĔŇĨ  
   1.1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 5 ľĬƞĺĵĔŇĨ  

1.1.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  2 ľĬƞĺĵĔŇ Ĩ 
359891  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ/ ȮȮȮȮȮ/ȮȮľĬƞĺĵĔŇĨȮ 
359892  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ0  / ȮľĬƞĺĵĔŇĨ 

    1.1.2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  œĴƞĬƟŀĵĔĺƞŅȮ 3 ľĬƞĺĵĔŇĨ 
     őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏľĸƞŅĬňŘȮ 

 359701 ĔŅĶŒĝƟĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĪŅĚħƟŅĬĔŅĶŏĔļĨĶȮȮȮȮȮȮȮȮȮȮȮ    3 ľĬƞĺĵĔŇĨ 
 359702 ĔŅĶŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀĕŀĚıŊĝŒĬĔŅĶŏĔļĨĶ   3 ľĬƞĺĵĔŇĨ 
 359704 ŏĞĸĸƢıńĬīŋĻŅĽĨĶƢĪŅĚĔŅĶŏĔļĨĶ   3 ľĬƞĺĵĔŇĨ 
 359705 ĽĶňĶĺŇĪĵŅľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺıŊĝĽĺĬ   3 ľĬƞĺĵĔŇĨ 
 359706 īŅĨŋŀŅľŅĶŒĬĔŅĶįĸŇĨıŊĝĽĺĬȮ   3 ľĬƞĺĵĔŇĨ 
 359707 œĴőėĶŏĪėĬŇėŒĬıŊĝĽĺĬ   3 ľĬƞĺĵĔŇĨ 
 359708 ĔŅĶįĽĴıńĬīŋƢŐĸŃĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝĽĺĬĕńŘĬĽŌĚȮ   3 ľĬƞĺĵĔŇĨ 
 359709 ĔŅĶěńħěŜŅŐĬĔıŊĝĽĺĬ      4 ľĬƞĺĵĔŇĨ 
   359711 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔĮĶŃŏĳĪľńĺ    3 ľĬƞĺĵĔŇĨ 
 359713 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔ   3 ľĬƞĺĵĔŇĨ 
 359715 ĔĸƟĺĵœĴƟĺŇĪĵŅĕńŘĬĽŌĚ    3 ľĬƞĺĵĔŇĨ 
 359716 ĽĶňĶĺŇĪĵŅľĸńĚŏĔŖĭŏĔňŗĵĺĕńŘĬĽŌĚĕŀĚħŀĔœĴƟ   3 ľĬƞĺĵĔŇĨ 
 359722 ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝįńĔ   3 ľĬƞĺĵĔŇĨ 
 359723 ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔȮ   3 ľĬƞĺĵĔŇĨ 
 359753 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟįĸŏĻĶļģĔŇě   3 ľĬƞĺĵĔŇĨ 
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359871 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ/ 1 ľĬƞĺĵĔŇĨ 
359872 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ0 2 ľĬƞĺĵĔŇĨ 
359873 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ1 3 ľĬƞĺĵĔŇĨ 

ľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ 
 

   1.2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ &ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮœĴƞŏĔŇĬ 5  ľĬƞĺĵĔŇĨ 
       1.2.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ                          œĴƞĴň 
       1.2.2  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ &ĩƟŅĴň'    œĴƞŏĔŇĬ 7  ľĬƞĺĵĔŇĨ  
    2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ ȮȮȮœĴƞĴň 
  
 ĕ. ĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 
  359899 Ĕ,ıĽ,Ȯ677ȮȮħŋļġňĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14ȮȮȮľĬƞĺĵĔŇĨ 
 
 ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

  2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ         ĨŅĴėĺŅĴŏľŖĬĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 
 

          Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1.  įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 
ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇ őħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISI, SCOPUS, 
PubMed, Web of Science ľĶŊŀȮACI ľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬ
ĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ 1ȮŏĶŊŗŀĚ 

2. ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴœĴƞĬƟŀĵĔĺƞŅ 
/ȮŏĶŊŗŀĚ 

3.  ĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭ
ĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĬŜŅŏĽĬŀĨƞŀĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ
ėĦŃŏıŊŗŀĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 
ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩ 
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
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2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞ  
ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ 
  

 Ĝ. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
   įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬ 

ėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵ őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢ
ĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 

    

ľĴŅĵŏľĨŋȮ:  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅĽŅĕŅĺŇĝŅ 
ıŊĝĽĺĬ &Ĕ,ıĽ,,,,/Ȯ137,,,' Ȯ 

 
ľĸńĔĽŌĨĶȮȮŐĭĭȮ2.2 ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
      ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ   72 ľĬƞĺĵĔŇĨ 
    Ĕ. ĔĶŃĭĺĬĺŇĝŅ œĴƞĬƟŀĵĔĺƞŅȮ 02  ľĬƞĺĵĔŇĨ 
  1. ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 02  ľĬƞĺĵĔŇĨ 
   1.1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 9  ľĬƞĺĵĔŇĨ 
       1.1.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ œĴƞĬƟŀĵĔĺƞŅ 3  ľĬƞĺĵĔŇĨ 

    359891  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ/ ȮȮȮȮȮȮȮ/ȮȮľĬƞĺĵĔŇĨ 
359892  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ0  ȮȮȮȮȮȮȮ/ȮȮľĬƞĺĵĔŇĨ 

359893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ1  ȮȮȮȮȮȮȮ/ȮȮľĬƞĺĵĔŇĨ 

      1.1.2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮ                       6 ȮľĬƞĺĵĔŇĨ 
    ȮȮȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏľĸƞŅĬňŘȮ  

 359701 ĔŅĶŒĝƟĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĪŅĚħƟŅĬĔŅĶŏĔļĨĶȮȮȮȮȮȮȮȮȮȮȮ    3 ľĬƞĺĵĔŇĨ 
 359702 ĔŅĶŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀĕŀĚıŊĝŒĬĔŅĶŏĔļĨĶ   3 ľĬƞĺĵĔŇĨ 
 359704 ŏĞĸĸƢıńĬīŋĻŅĽĨĶƢĪŅĚĔŅĶŏĔļĨĶ   3 ľĬƞĺĵĔŇĨ 
 359705 ĽĶňĶĺŇĪĵŅľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺıŊĝĽĺĬ   3 ľĬƞĺĵĔŇĨ 
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 359706 īŅĨŋŀŅľŅĶŒĬĔŅĶįĸŇĨıŊĝĽĺĬȮ   3 ľĬƞĺĵĔŇĨ 
 359707 œĴőėĶŏĪėĬŇėŒĬıŊĝĽĺĬ   3 ľĬƞĺĵĔŇĨ 
 359708 ĔŅĶįĽĴıńĬīŋƢŐĸŃĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝĽĺĬĕńŘĬĽŌĚȮ   3 ľĬƞĺĵĔŇĨ 
 359709 ĔŅĶěńħěŜŅŐĬĔıŊĝĽĺĬ      4 ľĬƞĺĵĔŇĨ 
   359711 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔĮĶŃŏĳĪľńĺ    3 ľĬƞĺĵĔŇĨ 
 359713 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔ   3 ľĬƞĺĵĔŇĨ 
 359715 ĔĸƟĺĵœĴƟĺŇĪĵŅĕńŘĬĽŌĚ    3 ľĬƞĺĵĔŇĨ 
 359716 ĽĶňĶĺŇĪĵŅľĸńĚŏĔŖĭŏĔňŗĵĺĕńŘĬĽŌĚĕŀĚħŀĔœĴƟ   3 ľĬƞĺĵĔŇĨ 
 359722 ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝįńĔ   3 ľĬƞĺĵĔŇĨ 
 359723 ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔȮ   3 ľĬƞĺĵĔŇĨ 
 359753 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟįĸŏĻĶļģĔŇě   3 ľĬƞĺĵĔŇĨ 

359871 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ/ 1 ľĬƞĺĵĔŇĨ 
359872 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ0 2 ľĬƞĺĵĔŇĨ 
359873 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ1 3 ľĬƞĺĵĔŇĨ 

 
   1.2  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ &ĩƟŅĴň' œĴƞŏĔŇĬ                           15 ľĬƞĺĵĔŇĨ 
    1.2.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ           ȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň    
   1.2.2  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ &ĩƟŅĴň' œĴƞŏĔŇĬ                           /3ȮľĬƞĺĵĔŇĨ  
  2.  ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ     œĴƞĴň   
 
      ĕ. ĺŇĪĵŅĬŇıĬīƢ                                    48 ľĬƞĺĵĔŇĨ 
  359898ȮħŋļġňĬŇıĬīƢ  ȮȮ ȮȮȮȮȮȮȮȮȮȮȮ26ȮľĬƞĺĵĔŇĨ 
 
 ė,ȮȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
           1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ     ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ             ĨŅĴėĺŅĴŏľŖĬĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 
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Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 
ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢěŜŅĬĺĬȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŏĮƦĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮISI, SCOPUS, PubMed, Web of Science ľĶŊŀȮACI ľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮ 
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃŏĮƦĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier /ȮľĶŊŀŏĮƦĬĔŅĶěħ
ĽŇĪīŇĭńĨĶȮőħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

2. ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴœĴƞĬƟŀĵĔĺƞŅȮ0ȮŏĶŊŗŀĚȮőħĵ
ŏĮƦĬĶŃħńĭĬŅĬŅĝŅĨŇœĴƞĬƟŀĵĔĺƞŅȮ/ȮŏĶŊŗŀĚ 

3. ĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĬŜŅŏĽĬŀĨƞŀĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŏıŊŗŀ
ĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 
ě. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀ 
őėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞ  
ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ
ĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ 
 

 Ĝ. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
   įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬ 

ėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵ őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 

 
ľĴŅĵŏľĨŋȮ:  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅĽŅĕŅĺŇĝŅıŊĝĽĺĬ 

&Ĕ,ıĽ,,,,/Ȯ137,,,'  
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  Type 1.1  :  For srsbclrȮugrfȮK_qrcpŲqȮBcepccȮ 
      Total credit    48 credits 
      A. Thesis  48 credits 
     359898  Dissertation       48  Credits 
     B.  Academic activities 

1. Organize a seminar and present paper on the topic related to his/her thesis 
once every semester for at least 6 semesters and has to attend seminar every 
qckcqrcpȮ_drcpu_pbqŲȮbspgng the whole course of study. 

2. The whole or part of a thesis must be published or accepted for 2 papers which 
are international journals (ISI , SCOPUS, Pubmed or Web of Science database) at 
least 1 paper and national journal (TCI database Tier 1) or obtained patent with 
the student as the first author at least 1 paper. 

  3.  A student has to present (oral presentation) international presentation at 
least 1 paper at an academic meeting that is accompanied by proceedings. 

4. Report thesis progression to the Graduate school every semester with the approved 
of the advisory committee and the chairman of the horticulture graduate program 
administrative committee. 

 
  C.  Non-credit Courses  
            1.  Graduate School requirement   - a foreign language 
            2.  Program requirement            with consent of the thesis advisory 

committee 
 

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

regular  semester. 
3. ?lȮslqsaacqqdsjȮcv_kglccȮugjjȮ`cȮrp_lqdcppcbȮrmȮK_qrcpŲqȮBcepccȮqrsbgcqȮugrfȮ

theȮapproval of the Graduate Program Administrative Committee. 
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  E.  Comprehensive Examination 
Having submitted a request form to the Graduate School, approved by 

general advisor or major thesis advisor, a student must then complete a 
comprehensive examination. 

 
Type 1.2  :  For srsbclrȮugrfȮ@_afcjmpŲqȮBcepccȮȮȮȮ  
     Total  credit      72 credits                

 A. Thesis  72 credits 
    359897 Dissertation       72  Credits 
 

              B. Academic Activities 
1. Organize a seminar and present paper on the topic related to his/her thesis 

once every semester for at least 8 semesters and has to attend seminar 
ctcpwȮqckcqrcpȮ_drcpu_pbqŲȮbspgleȮrfcȮufmjcȮamspqcȮmdȮqrsbw, 

2. The whole or part of a thesis must be published or accepted for 3 papers 
which are international journals (ISI , SCOPUS, Pubmed or Web of Science 
database) at least 2 paper and national journal (TCI database Tier 1) or 
obtained patent with the student as the first author at least 1 paper. 

3. A student has to present (oral presentation) international presentation at 
least 2 papers at an academic meeting that is accompanied by proceedings. 

4. Report thesis progression to the Graduate school every semester with the 
approved of the advisory committee and the chairman of the horticulture 
graduate program administrative committee. 

 
  C.  Non-credit Courses 

       1. Graduate school requirement   - a foreign language 
    2. Program requirement             with consent of the thesis advisory committee 
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D.  Qualifying Examination 
1. A student must complete a qualifying examination to evaluate his/her 

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

 regular semester. 
 3. ?lȮslqsaacqqdsjȮcv_kglccȮugjjȮ`cȮrp_lqdcppcbȮrmȮK_qrcpŲqȮBcepccȮqrsbgcqȮ

 with theȮapproval of the Graduate Program Administrative Committee. 

 E.  Comprehensive Examination 
 Having submitted a request form to the Graduate School, approved by 

general advisor or major thesis advisor, a student must then complete a 
comprehensive examination. 

 
  RwncȮ0,/Ȯ8ȮDmpȮqrsbclrȮugrfȮK_qrcpŲqȮBcepcc 
   Total credit    a minimum of            48 credits 
               A. Coursework    a minimum of  12 credits 
   1. Graduate Courses   a minimum of  12 credits 
      1.1 Field of concentration courses  a minimum of 5 credits 
    1.1.1  Required courses    2 credits 
     359891  Ph.D. Seminar 1  1  credit 
     359892  Ph.D. Seminar 2  1  credit 
    1.1.2  Elective courses    a minimum of  3 credits 
 359701 Use of Plant Growth Regulators in Agriculture     3  credits 

 359702 Plant Tissue Culture in Agriculture  3  credits  
 359704 Cytogenetics in Agriculture 3  credits  
 359705 Postharvest Physiology of Horticultural Crops 3  credits  
 359706 Mineral Nutrition in Horticultural Crop Production 3  credits  
 359707 Plant Microtechnique in Horticulture 3  credits  
 359708 Breeding and Advanced Horticultural Crop Improvement  3  credits  
359709     Systematics of Horticultural Crops   4  credits  

 359711 Physiology of Flower Bulbs  3  credits  
 359713 Physiology of Flower Crops   3  credits  
 359715 Advanced Orchidology 3  credits  
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 359716 Advanced Postharvest Physiology of Flower Crops 3  credits  
 359722 Vegetable Crop Improvement 3  credits  
 359723 Physiology of Vegetable  Crops 3  credits  
 359753 Physiology Economic Fruit Crops 3  credits  
359871 Selected Topics in Horticulture 1     1  credit 
359872 Selected Topics in Horticulture 2     2 credits 
359873 Selected Topics in Horticulture 3     3 credits 

 

            1.2 Other courses (if any)     a maximum of              7  credits 
    1.2.1  Required courses    None 
         1.2.2  Elective courses (if any)         a maximum of              7  credits 
   2.  Advanced Undergraduate Courses     None 
 

              B. Thesis 
    359899  Dissertation     36  credits 
 

    C. Non-credit Courses 
     1. Graduate school requirement  - a foreign language 
     2. Program requirement             with consent of the thesis advisory committee 
 

    D.  Academic activities 
1. The whole or part of a thesis must be published or accepted for international 

journals (ISI , SCOPUS, Pubmed, Web of Science or ACI database) or obtained a 
patent or petty patent with the student as the first author at least 1 paper. 

2. A student has to present (oral presentation) at least 1 paper at an academic 
meeting that is accompanied by proceedings. 

3. Report thesis progression to the Graduate school every semester with the 
approved of the advisory committee and the chairman of the horticulture 
graduate program administrative committee. 

 
 E. Qualifying Examination 

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

3. ?lȮslqsaacqqdsjȮcv_kglccȮugjjȮ`cȮrp_lqdcppcbȮrmȮK_qrcpŲqȮBcepccȮqrsbgcq with 
theȮapproval of the Graduate Program Administrative Committee. 

 
  F.  Comprehensive Examination 

 Having submitted a request form to the Graduate School, approved by 
general advisor or major thesis advisor, a student must then complete a 
comprehensive examination. 

 
 RwncȮ0,0Ȯ8ȮDmpȮqrsbclrȮugrfȮ@_afcjmpŲqȮBcepcc 
  Total credit    a minimum of              72 credits 
               A.  Coursework a minimum of 24 credits 
   1.  Graduate Courses a minimum of 24 credits 
    1.1  Field of concentration courses a minimum of 9 credits 
     1.1.1 Required courses  3 credits 
          359891  Ph.D. Seminar 1                       ȮȮȮȮȮȮȮȮȮȮȮȮ1  credit 
         359892  Ph.D. Seminar 2               ȮȮȮȮȮȮȮȮ1  credit 
              359893  Ph.D. Seminar 3              ȮȮȮȮȮȮȮȮ 1  credit 
     1.1.2 Elective courses         a minimum of 6 credits 
 359701 Use of Plant Growth Regulators in Agriculture     3  credits 

 359702 Plant Tissue Culture in Agriculture  3  credits  
 359704 Cytogenetics in Agriculture 3  credits  
 359705 Postharvest Physiology of Horticultural Crops 3  credits  
 359706 Mineral Nutrition in Horticultural Crop Production 3  credits  
 359707 Plant Microtechnique in Horticulture 3  credits  
 359708 Breeding and Advanced Horticultural Crop Improvement  3  credits  
359709     Systematics of Horticultural Crops   4  credits  

 359711 Physiology of Flower Bulbs  3  credits  
 359713 Physiology of Flower Crops   3  credits  
 359715 Advanced Orchidology 3  credits  
 359716 Advanced Postharvest Physiology of Flower Crops 3  credits  
 359722 Vegetable Crop Improvement 3  credits  
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 359723 Physiology of Vegetable  Crops 3  credits  
 359753 Physiology Economic Fruit Crops 3  credits  
359871 Selected Topics in Horticulture 1     1  credit 
359872 Selected Topics in Horticulture 2     2 credits 
359873 Selected Topics in Horticulture 3     3 credits 

 

    1.2  Other courses  15 credits  
      1.2.1   Required courses None 
    1.2.2   Elective courses (if any)  a maximum of  15  credits 
   2. Advanced Undergraduate Courses (if any) None   
   
  B.  Thesis 

   359898  Dissertation                          48 credits 
 

     C.  Non-credit Courses 
 1. Graduate school requirement   - a foreign language 
       2. Program requirement         with consent of the thesis advisory committee 
 

D.  Academic activities 
1. The whole or part of a thesis must be published or accepted for 2 papers which 

are international journals (ISI , SCOPUS, Pubmed, Web of Science or ACI database) 
at least 1 paper and national journal (TCI database Tier 1) or obtained patent with 
the student as the first author at least 1 paper. 

2. A student has to present (oral presentation) at least 2 papers at an academic 
meeting that is accompanied by proceedings with international presentation at 
least 1 paper. 

3. Report thesis progression to the Graduate school every semester with the 
approved of the advisory committee and the chairman of the horticulture 
graduate program administrative committee. 
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    E.  Qualifying Examination 
 1. A student must complete a qualifying examination to evaluate his/her 

 ability beforeȮpresenting a thesis proposal. 
 2. An unsuccessful examinee may take re-examination within the following 
  regular semester. 
 3. An unsuccessful examinee will be transferrcbȮrmȮK_qrcpŲqȮBcepccȮqrsbgcqȮ

with theȮapproval of the Graduate Program Administrative Committee. 
 

  F.  Comprehensive Examination 
 Having submitted a request form to the Graduate School, approved by 

general advisor or major thesis advisor, a student must then complete a 
comprehensive examination. 

 

LmrcȮ8ȮAmspqcqȮglȮrfcȮdgcjbȮmdȮamlaclrp_rgmlȮ_pcȮ137źȮ_lbȮHORTźȮ 
 

3.1.1ȮĔĶŃĭĺĬĺŇĝŅȮ  
Ȯ  &/' ľĴĺħĺŇĝŅĭńĚėńĭȮ 

        Ȯ    ľĬƞĺĵĔŇĨ 
359891  Ĕ,ıĽ,Ȯ67/ȮȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ/  

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Ph.D. SeminarȮ/' 
ȮȮȮȮȮȮ/&/-.-0' 

359892  Ĕ,ıĽ,Ȯ670ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ0 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Ph.D. SeminarȮ0' 

/&/-.-0'        

359893 Ĕ,ıĽ,Ȯ671ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ1  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Ph.D. SeminarȮ1' 
 

/&/-.-0'        

 &0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ   

359701 ĔŅĶŒĝƟĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĪŅĚħƟŅĬĔŅĶŏĔļĨĶ 
&Use of Plant Growth Regulators in Agriculture' 

 3&0-1-2' 

359702 ĔŅĶŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀĕŀĚıŊĝŒĬĔŅĶŏĔļĨĶ 
(Plant Tissue Culture in Agriculture) 

 3&0-1-2' 

359704 ŏĞĸĸƢıńĬīŋĻŅĽĨĶƢĪŅĚĔŅĶŏĔļĨĶ 
(Cytogenetics in Agriculture) 

 3&0-1-2'  
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359705 ĽĶňĶĺŇĪĵŅľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺıŊĝĽĺĬ 
(Postharvest Physiology of Horticultural Crops) 

3&0-1-2' 

359706 īŅĨŋŀŅľŅĶŒĬĔŅĶįĸŇĨıŊĝĽĺĬȮ 
(Mineral Nutrition in Horticultural Crop Production) 

3&1-.-4' 

359707 œĴőėĶŏĪėĬŇėŒĬıŊĝĽĺĬ 
(Plant Microtechnique in Horticulture) 

3&/-4-0' 

359708 ĔŅĶįĽĴıńĬīŋƢŐĸŃĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝĽĺĬĕńŘĬĽŌĚ 
(Breeding and Advanced Horticultural Crop Improvement) 

3&1-.-4' 

359709 ĔŅĶěńħěŜŅŐĬĔıŊĝĽĺĬ 
&Systematics of Horticultural Crops) 

4(3-3-6) 

359711 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔĮĶŃŏĳĪľńĺ 
(Physiology of FlowerȮBulbs)      

3&1-.-4' 

359713 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔ 
(Physiology of Flower Crops) 

3&1-.-4' 

359715 ĔĸƟĺĵœĴƟĺŇĪĵŅĕńŘĬĽŌĚ 
(Advanced Orchidology)     

3&1-.-4' 

359716 ĽĶňĶĺŇĪĵŅľĸńĚŏĔŖĭŏĔňŗĵĺĕńŘĬĽŌĚĕŀĚħŀĔœĴƟ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
&Advanced Postharvest Physiology of Flower Crops' 

 
3&1-.-4' 

359722 ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝįńĔ 
(Vegetable Crop Improvement) 

3&1-.-4' 

359723 ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔȮ 
&Physiology of Vegetable Crops) 

3&1-.-4' 

359753 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟįĸŏĻĶļģĔŇě 
(Physiology Economic Fruit Crops)  

3&1-.-4' 

359871 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ/ 
(Selected Topics in HorticultureȮ/' 

1&/-.-0' 

359872 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ0 
(Selected Topics in HorticultureȮ0' 

2&0-.-2' 

359873 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ1 
(Selected Topics in HorticultureȮ1' 

3&1-.-4' 
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(3) ľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
ĨŅĴőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶĶŃĭŋŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĨŅĴėĺŅĴĽĬŒěőħĵœĴƞŏĔŇĬȮ/3ȮľĬƞĺĵĔŇĨȮ 
 

(4) ľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 
ȮȮȮȮȮȮ137675ȮĔ,ıĽ,Ȯ675ȮħŋļġňĬŇıĬīƢȮ    50ȮȮľĬƞĺĵĔŇĨ 

(Dissertation) 
ȮȮȮȮȮȮ137676ȮĔ,ıĽ,Ȯ676ȮħŋļġňĬŇıĬīƢ    26ȮȮľĬƞĺĵĔŇĨ 

(Dissertation) 
ȮȮȮȮȮȮ137677ȮĔ,ıĽ,Ȯ677ȮħŋļġňĬŇıĬīƢ    14ȮȮľĬƞĺĵĔŇĨ 

(Dissertation) 
 

ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅ 
ĶľńĽĔĶŃĭĺĬĺŇĝŅȮĮĶŃĔŀĭħƟĺĵȮĝŊŗŀĵƞŀĔĶŃĭĺĬĺŇĝŅĔĸŅĚȮ&Ĕ,ıĽ, ľĶŊŀȮ137'ȮĨŅĴħƟĺĵŏĸĕȮ1ȮľĸńĔȮ 
ĴňėĺŅĴľĴŅĵȮħńĚĬňŘ 
ŏĸĕľĸńĔĶƟŀĵ ľĴŅĵĩŉĚ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 
ŏĸĕľĸńĔĽŇĭ ľĴŅĵĩŉĚ ľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅȮ 
ŏĸĕľĸńĔľĬƞĺĵ ľĴŅĵĩŉĚ ŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅȮ 
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1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ  
  3.1.4.1  ŐĭĭȮ/,/ 

ĮƖĪňŗȮ/ 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ  ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ - 359898 ȮħŋļġňĬŇıĬīƢ /0 
 ĽŀĭĺńħėŋĦĽĴĭńĨŇ -  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ -    
 ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -    
 ĶĺĴ 0  ĶĺĴ 12 

 

ĮƖĪňŗȮ0 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ  ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

359898 ħŋļġňĬŇıĬīƢ 12 359898 ħŋļġňĬŇıĬīƢ 12 
 ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
    ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
 ĶĺĴ 12  ĶĺĴ 12 

 

ĮƖĪňŗȮ1 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ  ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

359898 ħŋļġňĬŇıĬīƢ 12  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -  ĽŀĭħŋļġňĬŇıĬīƢ - 
 ĶĺĴ 12  ĶĺĴ 0 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 48 ľĬƞĺĵĔŇĨ 
 

  3.1.4.2  ŐĭĭȮ/,0 
ĮƖĪňŗȮ/ 

ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ  ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 
 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ - 359897 ħŋļġňĬŇıĬīƢ /0 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ -  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ -    
 ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -    
 ĶĺĴ 0  ĶĺĴ 12 

 
 

ĮƖĪňŗȮ0 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ  ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

359897 ħŋļġňĬŇıĬīƢ 12 359897 ħŋļġňĬŇıĬīƢ 12 
 ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 ĶĺĴ 12  ĶĺĴ 12 
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ĮƖĪňŗȮ1 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ  ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

359897 ħŋļġňĬŇıĬīƢ 12 359897 ħŋļġňĬŇıĬīƢ 12 
 ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
    ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
 ĶĺĴ 12  ĶĺĴ 12 

 

ĮƖĪňŗȮ2 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ  ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

359897 ħŋļġňĬŇıĬīƢ 12  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -  ĽŀĭħŋļġňĬŇıĬīƢ - 
 ĶĺĴ 12  ĶĺĴ 12 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 72 ľĬƞĺĵĔŇĨ 

 
 3.1.4.3  ŐĭĭȮ0,/ 

ĮƖĪňŗȮ/ 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

359xxx ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅȮ 3 359899 ħŋļġňĬŇıĬīƢ /0 
źźźź ĺŇĝŅŏĸŊŀĔŒĬľĶŊŀĬŀĔĽŅĕŅĺŇĝŅ 5    

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ -    
 ĽŀĭĺńħėŋĦĽĴĭńĨŇ -    
 ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ -    
 ĶĺĴ 10  ĶĺĴ 12 

 

ĮƖĪňŗȮ2 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

359899 ħŋļġňĬŇıĬīƢ /0  ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
359891  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ/ /    
 ĶĺĴ 13  ĶĺĴ . 

 
ĮƖĪňŗȮ3 

ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 
359899 ħŋļġňĬŇıĬīƢ /0  ĽŀĭħŋļġňĬŇıĬīƢ - 
359892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ0 /    

 ĶĺĴ 13  ĶĺĴ . 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ 48  ľĬƞĺĵĔŇĨ 
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 3.1.4.4  ŐĭĭȮ0,0 
ĮƖĪňŗȮ/ 

ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 
359xxx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅ 1 359xxx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅ 1 
źźźź ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬľĶŊŀĬŀĔĽŅĕŅĺŇĝŅ 1 źźź,, ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬľĶŊŀĬŀĔĽŅĕŅĺŇĝŅ 4 
 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ -    
 ĽŀĭĺńħėŋĦĽĴĭńĨŇ -    
 ŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ -    
 ĶĺĴ 6  ĶĺĴ 7 

 

ĮƖĪňŗȮ0 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

źźźź ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬľĶŊŀĬŀĔĽŅĕŅĺŇĝŅ 6 359898 ħŋļġňĬŇıĬīƢ /0 
359891 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ/ /    
 ĶĺĴ 7  ĶĺĴ /0 

 

ĮƖĪňŗȮ1 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

137676 ħŋļġňĬŇıĬīƢ /0 137676 ħŋļġňĬŇıĬīƢ /0 
359892 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ0 /  ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
 ĶĺĴ 13  ĶĺĴ /0 

 

ĮƖĪňŗȮ4 
ĳŅėŏĶňĵĬĪňŗȮ/ ľĬƞĺĵĔŇĨ ĳŅėŏĶňĵĬĪňŗȮ0 ľĬƞĺĵĔŇĨ 

137676 ħŋļġňĬŇıĬīƢ /0  ĽŀĭħŋļġňĬŇıĬīƢ - 
359893 ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ1 /    
 ĶĺĴ 13  ĶĺĴ . 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ 72 ľĬƞĺĵĔŇĨ 

 
1,/,3ȮėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 

  &ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 1) 
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3.0ȮĝŊŗŀȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 
3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ/ ŀŅěŅĶĵƢĮĶŃěŜŅ 

Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ),ĽĩŅĭńĬ 

ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěŜŅĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ěŜŅĬĺĬŏĶŊŗŀĚŒĬ
ĶŃĵŃȮ3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
/ Ļ,ħĶ,ħĬńĵȮȮĭŋĦĵŏĔňĵĶĨŇ* 

(x-xxxx-xxxxx-xx-x' 
Ph.D. (Horticulture), Oregon State University, 

United States of America, 1983 
M.S. (Horticulture), Oregon State University, 

United States of America, 1980 
ĺĪ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭľĬŉŗĚ'Ȯ&ŀŅĶńĔĕŅıŊĝ'*Ȯ    
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 2519 

6 6 6 6 78 (35) 

0 įĻ,ħĶ,ĽŋĶŇĬĪĶƢȮĬŇĸĽŜŅĶŅĠěŇĨ* 

(x-xxxx-xxxxx-xx-x' 
Ph.D. (Plant Physiology), Kinki University, 

Japan, 1996 
ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'* ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ* 

2528 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'* ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ* 

2524 

5 3 5 3 46 (11) 

1 įĻ,ħĶ,ĺňĦńĬȮĭńĦĤŇĨĵƢ* 

(x-xxxx-xxxxx-xx-x' 
Ph.D. (Molecular Biology), Purdue University, 

United States  of America,  1999 
M.S. (Plant Tissue Culture), University of 

Delaware, United States of America, 
1995 

ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 
2532 

1 2 1 2 34 (8) 

2 ĶĻ,ħĶ,ĦńģŅȮőıīŅĳĶĦƢ 

(x-xxxx-xxxxx-xx-x' 
Ph.D (Horticulture), University of Hawaii, 

United States of America, 1997 
M.S. (Seed Technology), University of 

Edinburgh, United Kingdom, 1991  
ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2532 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2528 

4 1.5 4 1.5 67 (18) 

3 ĶĻ,ħĶ,őĽĶŃĵŅȮĶƞĺĴĶńĚļň 

(x-xxxx-xxxxx-xx-x' 
Ph.D. (Biosystems Science), Niigata University, 

Japan, 1997 
ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2531 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 
 2528 

3 3 3 3 107 (7) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ),ĽĩŅĭńĬ 

ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěŜŅĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ěŜŅĬĺĬŏĶŊŗŀĚŒĬ
ĶŃĵŃȮ3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
6 ŀ,ħĶ,īĬŃĝńĵȮıńĬīƢŏĔļĴĽŋĕ 

(x-xxxx-xxxxx-xx-x' 
Ph.D. (Horticulture/ Food Science and 

Technology), Mississippi State 
University, United States of America,  
1998 

M.S. (Horticulture (Plant Physiology), 
Mississippi State University, United 
States Of America,  1993 

ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 
2531 

ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 
2526 

3 2 3 2 28 (9) 

7 įĻ,ħĶ,ħĶŋĦňȮĬŅıĶľĴ 

(x-xxxx-xxxxx-xx-x' 
Ph.D. (Agricultural Sciences), University of 

Hohenheim, Germany, 2004 
ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2539 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2534 

3 2 3 2 34 (10) 

8 įĻ,ħĶ,ĻŇĺŅıĶȮīĶĶĴħň 

(x-xxxx-xxxxx-xx-x' 
Ph.D. (Tropical Plant and Soil Sciences), 

University of Hawaii, United States of 
America, 2007 

ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ,  
2539 

ĺĪ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭľĬŉŗĚ'Ȯ&ŏĔļĨĶĻŅĽĨĶƢ',    
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2533 

2.6 2.5 2.6 2.5 23 (8) 

9 įĻ,ħĶ,ĜńĬĪĸńĔļĦƢȮȮĨŇĵŅĵĬ 
(x-xxxx-xxxxx-xx-x' 

Ph.D. (Plant Physiology), Oregon State University, 
United States of America, 2008 

M.S. (Horticulture), Oregon State University, 
United States of America, 2002 

ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2539 

4 3 4 3 15 (7) 

10 ŀ,ħĶ,ěŋĤŅĴŅĽȮėŋƟĴĝƟĵ 

(x-xxxx-xxxxx-xx-x' 
Ph.D. (Horticulture) National Pingtung 

University of Science and Technology, 
Taiwan, 2013 

ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'* ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 2549 
ĺĪ,ĭ, &ŏĔļĨĶĻŅĽĨĶƢ'* ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 2546 

10 6 10 5 9 (9) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ),ĽĩŅĭńĬ 

ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

 
ěŜŅĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ěŜŅĬĺĬŏĶŊŗŀĚŒĬ
ĶŃĵŃȮ3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
11 ŀ,ħĶ,ıŇĴıƢŒěȮĽňľŃĬŅĴ 

(x-xxxx-xxxxx-xx-x' 
ĺĪ,ħ,Ȯ&ıŊĝĽĺĬ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 2553 
ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'* ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0348 
ĺĪ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭĽŀĚ'Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 2546 

6 - 6 3 7Ȯ(7) 

12 ŀ,ħĶ,ĽĶĦŃȮĽĴőĬ 

(x-xxxx-xxxxx-xx-x' 
Ph.D. (Agricultural Science) The University of 

Queensland Brisbane, Gatton, Australia, 
2011 

M. Phil. (Agricultural Science (Food science 
and Technology)) The University of 
Queensland Brisbane, St Lucia, 
Australia, 2006 

ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔŅĶŀŅľŅĶ'* 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 2546 

- - 5 5 9Ȯ(9) 

 
ľĴŅĵŏľĨŋ Ȯ /,Ȯ(ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

  2. ŀŅěŅĶĵƢĸŜŅħńĭĪňŗȮ/-/0ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 

3.2.3ȮŀŅěŅĶĵƢıŇŏĻļ  
Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ ĽńĚĔńħ 

1 Prof. Dr. Shigeyuki Tajima Ph.D. (Agriculture) Kakawa University 
2 ħĶ,ŏıŇŗĴĻńĔħŇśȮĽŋĳŅıĶŏľĴŇĬĪĶƢ ĺĪ,ħ,Ȯ&őĶėıŊĝ' ĕƟŅĶŅĝĔŅĶĭŜŅĬŅĠ 

3 ħĶ,ŀĬŋıńĬīƢȮĔĚĭńĚŏĔŇħ  Dr.rer.nat. (Botany) ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ 
4 ħĶ,ĮĶŃĽŇĪīŇśȮőĬĶň ĺĪ,ħ,Ȯ&ıŊĝĽĺĬ' ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
5 ĶĻ,ħĶ,ıŇĪĵŅȮĽĶĺĴĻŇĶŇ Dr.agr. (Crop Physiology) ėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&ŏĔļňĵĦ' 
6 ĶĻ,ħĶ,ŀħŇĻĶȮĔĶŃŐĽĝńĵ Ph.D. (Horticulture) ėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&ŏĔļňĵĦ' 
7 ĶĻ,ħĶ,ĴĦňĜńĨĶȮĬŇĔĶıńĬīŋƢ Ph.D. (Plant Physiology) ėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&ŏĔļňĵĦ' 
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4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

4.1 įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  
-ȮȮ 

4.2 ĝƞĺĚŏĺĸŅȮ 
 -Ȯ 
2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 

 - 

3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
5.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀȮ 
 ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĪŜŅĺŇĪĵŅĬŇıĬīƢŒĬľńĺĕƟŀĺŇěńĵĪňŗŏĔňŗĵĺĔńĭĽŅĕŅĺŇĝŅıŊĝĽĺĬȮĪňŗŏĮƦĬĮĶŃŏħŖĬĬƞŅĽĬŒěŐĸŃ

ŏĔŇħĮĶŃőĵĝĬƢěŃœħƟĶńĭȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸĺŇěńĵŒľƟĪńĬĽĴńĵĨŅĴŏľĨŋĔŅĶĦƢȮŒĬĶŃħńĭĴŅĨĶģŅĬĽŅĔĸȮőħĵįƞŅĬ 
ĔŅĶŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŐĸŃĴňėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŀĵƞŅĚĬƟŀĵȮ0ȮėĬȮ
ľńĺĕƟŀ/őėĶĚĶƞŅĚĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŀĬŋĴńĨŇěŅĔėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮ 
ėĦŃŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵȮĚŅĬĺŇěńĵĨƟŀĚĴňĔŅĶĔŜŅľĬħĕńŘĬĨŀĬĺŅĚŐįĬĔŅĶĺŇěńĵŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶȮŐĸŃ
ĔŜŅľĬħĶŃĵŃŏĺĸŅĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨŅĴĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮįĸĚŅĬĺŇěńĵĨƟŀĚœħƟĶńĭ 
ĔŅĶŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĺŇĝŅĔŅĶĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪňŗĽŅĕŅĺŇĝŅıŊĝĽĺĬŒľƟĔŅĶĵŀĴĶńĭȮŐĸŃĔŅĶĽƞĚĺŇĪĵŅĬŇıĬīƢ
ĜĭńĭĽĴĭŌĶĦƢĨŅĴŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĪňŗĶŃĭŋœĺƟŒĬľĸńĔĽŌĨĶħƟĺĵ 

3,0ȮįĸĔŅĶŏĶňĵĬĶŌƟȮ 
 įĸĚŅĬĺŇěńĵĪňŗœħƟĬńŘĬŏĮƦĬŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀŏĪėőĬőĸĵňĪňŗĪńĬĽĴńĵĪŅĚħƟŅĬıŊĝĽĺĬȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢ

ĮƤĠľŅŒĬŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶœħƟȮŐĸŃĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢŒĬĔŅĶŏįĵŐıĶƞėĺŅĴĶŌƟĽŌƞįŌƟĽĬŒěȮĬńĔĺŇěńĵȮŐĸŃ
ĝŋĴĝĬŏĔļĨĶœħƟĪńŘĚŒĬĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇȮ 

3,1ȮĝƞĺĚŏĺĸŅ 
 3,1,/ȮľĸńĔĽŌĨĶȮŐĭĭȮ/,/  
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĮƖĪňŗȮ/Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĮƖĪňŗȮ0  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĪňŗȮ1 

 3,1,0ȮľĸńĔĽŌĨĶȮŐĭĭȮ/,0 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĮƖĪňŗȮ/Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĮƖĪňŗȮ0  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĮƖĪňŗȮ1  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĪňŗȮ2 
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 3,1,1ȮľĸńĔĽŌĨĶȮŐĭĭȮ0,/ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĮƖĪňŗȮ/Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĮƖĪňŗȮ0  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĪňŗȮ1 

 3,1,2ȮľĸńĔĽŌĨĶȮŐĭĭȮ0,0 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĮƖĪňŗȮ0Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĮƖĪňŗȮ1  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĪňŗȮ2 

 
5.4 ěŜŅĬĺĬľĬƞĺĵĔŇĨ  
 ŐĭĭȮ/,/ȮȮȮȮȮȮěŜŅĬĺĬȮȮȮ26ȮȮȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ/,2 ěŜŅĬĺĬȮȮȮ50ȮȮȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ0,/ȮȮȮȮȮěŜŅĬĺĬȮȮȮȮ14ȮȮȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ0,0ȮȮȮȮȮěŜŅĬĺĬȮȮȮȮ26ȮȮȮľĬƞĺĵĔŇĨ  
 
3,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮ 
 ĬńĔĻŉĔļŅėĺĶĮĶŃŏĴŇĬĻńĔĵĳŅıȮėĺŅĴĶŌƟȮŐĸŃėĺŅĴĽĬŒěĕŀĚĨĬŏŀĚŒĬĮƤĠľŅĨƞŅĚŕȮĪŅĚħƟŅĬıŊĝĽĺĬȮ

ĽŜŅľĶńĭįŌƟĪňŗĴňėĺŅĴĽĬŒěŏĜıŅŃĚŅĬħƟŅĬĽĶňĶĺŇĪĵŅĔŅĶįĸŇĨıŊĝĽĺĬȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮĺŇĪĵŅĔŅĶľĸńĚ 
ĔŅĶŏĔŖĭŏĔňŗĵĺȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıȮŒľƟĽŊĭėƟĬĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶĶĺĴĪńŘĚĮĶŉĔļŅľŅĶŊŀĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĩŉĚ 
ĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚȮĕńŘĬĨŀĬĔŅĶħŜŅŏĬŇĬĚŅĬȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢįĸĺŇěńĵȮŏıŊŗŀŒľƟĴňėĺŅĴĽĴĭŌĶĦƢĨŅĴ 
ľĸńĔĺŇĝŅĔŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶĽĴńĵŒľĴƞȮŐĸŃĬŜŅŏĽĬŀľńĺĕƟŀ/őėĶĚĶƞŅĚĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĪňŗĽŀħėĸƟŀĚĔńĭ
ĮƤĠľŅŐĸŃėĺŅĴĽĬŒěĨƞŀŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅȮ 

 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ   

 ėĦŃĔĶĶĴĔŅĶłȮľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŏĮƦĬįŌƟĮĶŃŏĴŇĬėĺŅĴŏľĴŅŃĽĴȮĪńĬĽĴńĵȮ
ŐĸŃĴňėĺŅĴĽĴĭŌĶĦƢŒĬŏĝŇĚĺŇĝŅĔŅĶŒĬĴŅĨĶģŅĬĶŃħńĭĮĶŇĠĠŅŏŀĔĕŀĚľńĺĕƟŀ/őėĶĚĶƞŅĚĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢŐĨƞ
ĸŃőėĶĚĶƞŅĚĔƞŀĬĪňŗěŃĬŜŅŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŏĔļĨĶĻŅĽĨĶƢĨƞŀœĮ 
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ľĴĺħĪňŗȮ4 įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

ĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĺŇěńĵħƟŅĬıŊĝĽĺĬĪňŗĪńĬĽĴńĵȮŐĸŃ
ĴňėŋĦĳŅıŏĮƦĬĪňŗĵŀĴĶńĭĨŅĴ
ĴŅĨĶģŅĬĪŅĚĺŇĝŅĔŅĶȮĽŅĴŅĶĩ
ĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĶŃħńĭ 
ĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

1. ŒľƟĬńĔĻŉĔļŅĽŊĭėƟĬŐĸŃĪŜŅėĺŅĴŏĕƟŅŒěŒĬįĸĚŅĬĺŇěńĵŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĚŅĬĺŇěńĵěŅĔĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŏıŊŗŀŒľƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶĺŇěńĵĪňŗĴň
ĴŅĨĶģŅĬŒĬĶŃħńĭĽŅĔĸȮŐĸŃĬŜŅĴŅĮĶŃĔŀĭĔńĭĮĶŃŏħŖĬĮƤĠľŅĪňŗĨƟŀĚĔŅĶ
ĺŇěńĵ 
0, ĴňĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŏĨĶňĵĴėĺŅĴĶŌƟŒľƟıĶƟŀĴ 
ŒĬĔŅĶĺŇěńĵĕńŘĬĽŌĚȮŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶħŜŅŏĬŇĬĔŅĶĺŅĚŐįĬĔŅĶĺŇěńĵœħƟŀĵƞŅĚħň 
1. ĮĸŌĔİƤĚŒľƟĴňěŇĨĽŜŅĬŉĔĨƞŀėĺŅĴĞŊŗŀĽńĨĵƢĔńĭĔŅĶĪŜŅĚŅĬĺŇěńĵĕŀĚĨĬŏŀĚȮŐĸŃ
ĶŌƟěńĔŒľƟŏĔňĵĶĨŇŒĬĔŅĶĬŜŅįĸĚŅĬĕŀĚįŌƟŀŊŗĬĴŅŒĝƟŒĬĔŅĶŀƟŅĚŀŇĚ 
2, ĔĶŃĨŋƟĬŒľƟĴňĔŅĶĺŇěńĵȮĪňŗŒĝƟĪĶńıĵŅĔĶŒĬĪƟŀĚĩŇŗĬĴŅŏĮƦĬĮĶŃŏħŖĬľńĺĕƟŀŒĬ
ĔŅĶĺŇěńĵĽŜŅľĶńĭŐĔƟĮƤĠľŅŒľƟĔńĭŏĔļĨĶĔĶŐĸŃŏĔŇħĮĶŃőĵĝĬƢœħƟĪňŗěŃœħƟĶńĭȮĴň
ěŇĨĽŜŅĬŉĔŏľŖĬėŋĦėƞŅĕŀĚĪĶńıĵŅĔĶīĶĶĴĝŅĨŇĕŀĚĮĶŃŏĪĻŒľƟĴňėĺŅĴŀĵƞŅĚ
ĵńŗĚĵŊĬȮŐĸŃŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħ 
3. ĴňĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟľĸńĚěŅĔĸĚĪŃŏĭňĵĬŏĶňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶ
ŐĸƟĺȮŒľƟĽŅĴŅĶĩĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚħň 
4. ěńħľŅŏėĶŊŗŀĚĴŊŀĽĩŅĬĪňŗŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬ 
ĔŅĶĪħĸŀĚĺŇěńĵŒľƟĔńĭĬńĔĻŉĔļŅœħƟŏĶňĵĬĶŌƟėƟĬėĺƟŅĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭėĶĭ
ĺĚěĶȮĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĔŅĶĺŇěńĵĶƞĺĴĔńĭĬńĔĺŇěńĵĪňŗĴňėĺŅĴĝŜŅĬŅĠĽŌĚŐĸŃĔŅĶ
ŒĝƟŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢįĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔńĬŐĸŃĽŅĴŅĶĩ
ĺŇŏėĶŅŃľƢįĸœħƟĨŅĴĴŅĨĶģŅĬȮ 
5. ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĽŊĭėƟĬĚŅĬĺŇěńĵŐĸŃĻŉĔļŅľŅėĺŅĴĶŌƟěŅĔĭĪėĺŅĴ
ĺŇĝŅĔŅĶĨƞŅĚĮĶŃŏĪĻŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚ 
6. įĸĚŅĬĺŇĝŅĔŅĶĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗœħƟĶńĭ
ĔŅĶĵŀĴĶńĭŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 
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2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
0,/ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
0,/.1ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
/'Ȯ ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ŏĽňĵĽĸŃ ŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ ĴňěĶĶĵŅĭĶĶĦĪŅĚ

ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
0'Ȯ ĴňĺŇĬńĵ ĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃ

ĕƟŀĭńĚėńĭĨƞŅĚŕ ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
3)Ȯ ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃ

ĸŜŅħńĭėĺŅĴĽŜŅėńĠ 
4)Ȯ ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴ

ŏĮƦĬĴĬŋļĵƢ 
0,/.2ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 
ĴňĔŅĶŀĭĶĴĽŀħŐĪĶĔŏĬŊŘŀľŅŒĬĔŅĶŒĝƟĝňĺŇĨŀĵƞŅĚĴňėŋĦīĶĶĴȮİƗĔİĬĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬĽńĚėĴĪňŗĶŌƟěńĔ

ŏėŅĶıĽŇĪīŇĕŀĚįŌƟŀŊŗĬŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĪńŘĚŒĬľƟŀĚŏĶňĵĬĶŃľĺƞŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮĶŌƟěńĔŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕěŅĔĔŅĶİƗĔŒľƟĨĶĚĨƞŀŏĺĸŅŐĸŃŏĕƟŅĝńŘĬŏĶňĵĬ 
ĴňĴŅĶĵŅĪŒĬĔŅĶŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇĽŋĕŒĬĽńĚėĴȮőħĵįŌƟĽŀĬĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħň 
0,/.3ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 

1' ĽńĚŏĔĨıķĨŇĔĶĶĴĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬȮĨĶĺěĽŀĭėĺŅĴĨĶĚĨƞŀŏĺĸŅŒĬŐĨƞĸŃĺŇĝŅȮŐĸŃĔŅĶĽƞĚĚŅĬ
ĪňŗœħƟĶńĭĴŀĭľĴŅĵĨŅĴŏĺĸŅĪňŗĔŜŅľĬħ 

2' ĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŐĽħĚėĺŅĴėŇħŏľŖĬŒĬĔŅĶĝňŘĬŜŅĮĶŃŏħŖĬŒľƟĔńĭĽńĚėĴȮŐĸŃĴňĕƟŀŏĽĬŀŐĬŃ
ěŅĔĔŅĶĨŀĭėŜŅĩŅĴŒĬĝńŘĬŏĶňĵĬĕŀĚŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮŐĸŃĔŅĶŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŅĚĺŇĝŅĔŅĶȮĴňĔŅĶĶńĭĲƤĚ
ŐĸŃŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 

3' ĴŀĭľĴŅĵŒľƟİƗĔĮĢŇĭńĨŇĚŅĬĔĸŋƞĴŒĬĺŇĝŅĪňŗĴňĔŅĶŐĭƞĚľĬƟŅĪňŗĪŜŅĚŅĬĶƞĺĴĔńĬȮŏıŊŗŀİƗĔĔŅĶĮĢŇĭńĨŇ
ĨĬŒĬĽĳŅĺŃŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠĕŀĚ
ĮƤĠľŅĪňŗŏĔŇħĕŉŘĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı  

0,0 ėĺŅĴĶŌƟ 
0,2.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ  

1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
2) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃ ŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭ

ĔŅĶŐĔƟœĕĮƤĠľŅ 
3)  ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅ

ŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
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4)  ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 
0,2.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟȮ 

1' ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŐĕĬĚĺŇĝŅľĸŅĔľĸŅĵŒľƟŏĸŊŀĔŏĶňĵĬœħƟĨŅĴėĺŅĴĽĬŒěŐĸŃŏĶŊŗŀĚĪňŗ
ŏĮƦĬĮĶŃŏħŖĬŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢȮőħĵėĦŅěŅĶĵƢĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃħƟŅĬĪňŗŒľƟŀĚėƢėĺŅĴĶŌƟŐĸŃ
ĝňŘĬŜŅŒľƟĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶœĮŒĝƟŒĬĔŅĶŀīŇĭŅĵĮƤĠľŅĪňŗŏĔŇħĕŉŘĬœħƟȮħƟĺĵĔĶŃĭĺĬĔŅĶ
ŏĶňĵĬĶŌƟĪňŗĬŜŅĴŅľĸŅĵĶŌĮŐĭĭȮœħƟŐĔƞȮĔŅĶĭĶĶĵŅĵȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅȮĔŅĶėƟĬėĺƟŅěŅĔĽĳŅı 
ėĺŅĴŏĮƦĬěĶŇĚŐĸŃĕƟŀĴŌĸŒĬĽŅĶĽĬŏĪĻȮ 

2' ĴňĔŅĶĮĢŇĭńĨŇěĶŇĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮŐĮĸĚĪħĸŀĚŐĸŃőĶĚŏĶŊŀĬĮĸŌĔıŊĝ 
ľƟŀĚĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĝňĺĳŅıȮĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀȮŐĸŃĔŅĶœĮĻŉĔļŅħŌĚŅĬŒĬıŊŘĬĪňŗĪňŗĴňĔŅĶįĸŇĨ 
ıŊĝĽĺĬȮ 

3' ĽƞĚŏĽĶŇĴĔŅĶĺŇěńĵŒĬĮĶŃŏħŖĬŏĶŊŗŀĚĪňŗĪńĬĽĴńĵȮĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟľĶŊŀŏĮƦĬŏĪėőĬőĸĵňĪňŗĽŀħėĸƟŀĚ
ĔńĭĮƤĠľŅĪňŗŏĔļĨĶĔĶĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢœħƟȮŏĬƟĬİƗĔŒľƟĬńĔĻŉĔļŅŏĮƦĬĬńĔĺŇěńĵĪňŗĴňėŋĦĳŅıȮŐĸŃĴň
ěĶĶĵŅĭĶĶĦĕŀĚĔŅĶĺŇěńĵĪňŗħňȮĞŊŗŀĽńĨĵƢĨƞŀĚŅĬĪňŗĮĢŇĭńĨŇěŅĔĔŅĶĪňŗĴňĔŅĶėĺĭėŋĴĴŅĨĶģŅĬĪŅĚĺŇĝŅĔŅĶěŅĔ
ėĦŅěŅĶĵƢȮ 

4' ĽĬńĭĽĬŋĬĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸĕƞŅĺĽŅĶěŅĔĚŅĬĺŇěńĵĪňŗĪńĬĽĴńĵĴŅŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
ĔŅĶĽńĴĴĬŅȮŐĸŃŒľƟĬńĔĻŉĔļŅœħƟİƗĔİĬŐĽĺĚľŅėĺŅĴĶŌƟěŅĔŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĺĚĔĺƟŅĚĴŅŒĝƟĮĶŃĔŀĭ
ŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵȮœħƟĴňĔŅĶĨŇħĨŅĴĕƟŀĴŌĸĕƞŅĺĽŅĶĪňŗĪńĬĽĴńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
0,2.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ  

1' ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĕƟŀŏĕňĵĬȮĔŅĶĽŀĭĮĢŇĭńĨŇȮĔŅĶŏĔŖĭėŃŐĬĬĶŃľĺƞŅĚĳŅėĔŅĶĻŉĔļŅȮĨŅĴ
ŏĔĦĤƢĔŅĶĪħĽŀĭŐĸŃĺńħįĸĽŜŅŏĶŖěĕŀĚľĸńĔĽŌĨĶŒĬĶŃħńĭĴŅĨĶģŅĬĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 

2' ĨŇħĨŅĴĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚȮĕńŘĬĨŀĬȮŐĸŃĺŇŏėĶŅŃľƢįĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶȮ
ĪńĬĽĴńĵȮĴňĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚħňȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅěŅĔĔŅĶĺŇěńĵħƟĺĵĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀĨƞŅĚŕŐĸŃŏĪėőĬőĸĵňŒľĴƞœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

3' ĮĶŃŏĴŇĬěŅĔĔŅĶĺńħėŋĦĽĴĭńĨŇȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮŐĸŃĽŀĭĺŇĪĵŅĬŇıĬīƢĨŅĴĪňŗ
 ľĸńĔĽŌĨĶĔŜŅľĬħ 

 
2.3 ĪńĔļŃĪŅĚĮƤĠĠŅ 
0,3.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ  

1) ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
2) ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴ ĻŉĔļŅ ĺŇŏėĶŅŃľƢ ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕ

ĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
3)  ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
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0,3.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ 
1' ěńħĔŅĶĽŀĬŐĭĭŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮĴňĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬŒĬĮĶŃŏħŖĬĨƞŅĚŕȮěŅĔ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĵĔĨńĺŀĵƞŅĚĔĶĦňĻŉĔļŅŒľƟĴňĔŅĶĺŇŏėĶŅŃľƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
2'ȮĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅŐĸŃĬŜŅŏĽĬŀŒĬĝńŘĬŏĶňĵĬȮŏıŊŗŀŒľƟĴňĔŅĶŐĸĔŏĮĸňŗĵĬ 

ėĺŅĴėŇħŏľŖĬŐĸŃŏĶňĵĬĶŌƟĶƞĺĴĔńĬ 
1'ȮĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅŏĶňĵĬĶŌƟěŅĔĔŅĶĮĢŇĭńĨŇěĶŇĚȮėƟĬėĺƟŅŐĸŃĶĺĭĶĺĴėĺŅĴĶŌƟĨƞŅĚŕȮĴŅĽŌƞ 

ĔŅĶĔŜŅľĬħľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢȮĴňĔŅĶĺŅĚŐįĬĔŅĶĪŜŅĚŅĬŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃŀŀĔŐĭĭŐįĬĔŅĶĪħĸŀĚ
œħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
0,3.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ  

1' ĮĶŃŏĴŇĬĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬȮĔŅĶŐĸĔŏĮĸňŗĵĬĪńĻĬĺŇĽńĵŐĸŃĩĔŏĩňĵĚĮĶŃŏħŖĬėĺŅĴĶŌƟ
ĶŃľĺƞŅĚĬńĔĻŉĔļŅħƟĺĵĔńĬȮŐĸŃĴňĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬĪŅĚĺŇĝŅĔŅĶĨƞŀĬńĔĺŇĝŅĔŅĶœħƟ 
          2' ĮĶŃŏĴŇĬĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵȮĔŅĶėƟĬėĺƟŅȮĺŇŏėĶŅŃľƢĮƤĠľŅœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴ 

 

0,2ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
0,2,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭįŇħĝŀĭ  

1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2)Ȯ ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚ
ĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃ 
ĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

3)Ȯ ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
0,2,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 
1' ĽƞĚŏĽĶŇĴĔŅĶİƗĔĪńĔļŃőħĵĔŜŅľĬħŒľƟĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĺŇĝŅĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļŐĸŃ

ĔŜŅľĬħŒľƟėĦŅěŅĶĵƢŒĝƟĽŊŗŀĔŅĶĽŀĬĮƦĬĳŅļŅŀńĚĔķļ 
  2' ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅœħƟĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĺŇĝŅĔŅĶĪňŗěńħĕŉŘĬŒĬ
ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ 

 3' İƗĔİĬŒľƟĬńĔĻŉĔļŅœħƟĪŜŅĚŅĬĺŇěńĵĶƞĺĴĔńĬĔńĭĭŋėĸŅĔĶĪňŗŏĔňŗĵĺĕƟŀĚȮĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĔŅĶĺŇěńĵ
ĶƞĺĴĔńĭĬńĔĺŇěńĵĪňŗĴňėĺŅĴĝŜŅĬŅĠĽŌĚŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢįĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮĽŅĴŅĶĩŐĔƟĮƤĠľŅ 
ĪňŗŏĔŇħĕŉŘĬŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 
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0,2,1 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ 
ėĺŅĴĶńĭįŇħĝŀĭ 
1' ĮĶŃŏĴŇĬįĸĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅŒĬĺŇĝŅĽńĴĴĬŅĨŅĴŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬĪňŗ

ĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶ 
0' ĮĶŃŏĴŇĬįĸĔŅĶŏĕƟŅĶƞĺĴŏĽĬŀįĸĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĺŇĝŅĔŅĶĪňŗěńħĕŉŘĬ

ĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ 
3' ĴňįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢȮĪňŗĴňĔŅĶĔŜŅľĬħĮĶŃŏħŖĬĮƤĠľŅěŅĔıŊŘĬĪňŗĔŅĶįĸŇĨıŊĝĽĺĬȮ

ĚŅĬĺŇěńĵĪňŗĴňĮĶŃőĵĝĬƢĔńĭĔŅĶĬŜŅœĮŒĝƟœħƟěĶŇĚŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚĔŅĶŏĔļĨĶ 
 

2.5 ĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
0,5.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮ 
1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟ

ĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
2) ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ

ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ

ĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ  
 0,3,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ 

ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ  
1' ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŒİƙľŅėĺŅĴĶŌƟŒĬĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚĪŅĚĽĩŇĨŇȮĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮ

ŒĬĔŅĶėŜŅĬĺĦĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵ 
2' ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĨƟŀĚĴňĔŅĶŒĝƟĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪňŗŏľĴŅŃĽĴŒĬĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬ 

ŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĶŅĵĚŅĬįĸĔŅĶĺŇěńĵŒĬĺŇĝŅĽńĴĴĬŅȮ 
3' ĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅĕƟŀĴŌĸĺŇĝŅĔŅĶĪňŗĪńĬĽĴńĵħƟĺĵŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

ŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ  
0,3,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃ 
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1' ĮĶŃŏĴŇĬįĸĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıŐĸŃĩŌĔĨƟŀĚĨŅĴĴŅĨĶģŅĬĪŅĚĺŇĝŅĔŅĶŏįĵŐıĶƞĽŌƞĽŅīŅĶĦŃ 

ŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 
2' ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĨƟŀĚĴňĔŅĶŒĝƟĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪňŗŏľĴŅŃĽĴŒĬĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬŒĬ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĶŅĵĚŅĬįĸĔŅĶĺŇěńĵŒĬĺŇĝŅĽńĴĴĬŅȮ 
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3'ȮĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅįĸŇĨĺŇĪĵŅĬŇıĬīƢĪňŗĴňėŋĦĳŅıȮŒĝƟŏĮƦĬĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶĪňŗĬƞŅŏĝŊŗŀĩŊŀŐĸŃ
ĪńĬĽĴńĵȮŏĮƦĬįĸĚŅĬĔŅĶėƟĬėĺƟŅĺŇĪĵŅĔŅĶĪŅĚıŊĝĽĺĬĪňŗĽŅĴŅĶĩĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢĔńĭŏĔļĨĶĔĶŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĔļĨĶœħƟŏĮƦĬŀĵƞŅĚħň 
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3.ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping) ȮȮ 
ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ 

 
ĪńĔļŃĪŅĚĮƤĠĠŅ 

 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶ ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3 
359701 

 
ĔŅĶŒĝƟĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĪŅĚħƟŅĬ
ĔŅĶŏĔļĨĶ 

 
 ̧    ̧  ̧  ̧  ̧   ̧   ̧    ̧   

359702 ĔŅĶŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀĕŀĚıŊĝŒĬĔŅĶŏĔļĨĶ   ̧  ̧   ̧  ̧  ̧ ¹ ¹  ̧     ̧  ̧   ̧
359704 ŏĞĸĸƢıńĬīŋĻŅĽĨĶƢĪŅĚĔŅĶŏĔļĨĶ ¹  ̧    ̧   ̧     ̧   ¹    ̧
359705 ĽĶňĶĺŇĪĵŅľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺıŊĝĽĺĬ  ¹    ̧  ̧  ̧  ̧   ̧   ̧    ̧  ̧  

359706 īŅĨŋŀŅľŅĶŒĬĔŅĶįĸŇĨıŊĝĽĺĬȮ   ̧   ̧  ̧  ¹   ¹     ̧    ̧

359707 œĴőėĶŏĪėĬŇėŒĬıŊĝĽĺĬȮ   ̧    ̧  ̧      ̧   ¹    ̧
 359708 ĔŅĶįĽĴıńĬīŋƢŐĸŃĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝĽĺĬĕńŘĬĽŌĚ   ̧    ̧ ¹  ̧  ̧   ̧   ̧    ̧   ̧
359709 ĔŅĶěńħěŜŅŐĬĔıŊĝĽĺĬ ¹  ̧    ̧  ̧ ¹    ̧   ̧  ¹  ̧   ̧
359711 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔĮĶŃŏĳĪľńĺ    ̧   ̧  ̧  ¹   ¹     ̧    ̧
359713 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔ   ̧   ̧  ̧  ¹   ¹     ̧    ̧
359715 ĔĸƟĺĵœĴƟĺŇĪĵŅĕńŘĬĽŌĚ   ̧  ̧    ̧  ̧  ̧  ̧   ̧   ¹  ̧ ¹   

359716 ĽĶňĶĺŇĪĵŅľĸńĚŏĔŖĭŏĔňŗĵĺĕńŘĬĽŌĚĕŀĚħŀĔœĴƟ    ̧    ̧ ¹  ̧ ¹ ¹  ̧   ̧    ̧   ̧
359722 ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝįńĔ  ¹  ̧    ̧  ̧  ̧    ̧   ̧  ¹  ̧  ̧  ̧
359723 ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔȮ    ¹  ̧   ̧   ̧     ¹    ̧
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ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ 
 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶ ŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3 
359753 ĽĶňĶĺŇĪĵŅĕŀĚœĴƟįĸŏĻĶļģĔŇě    ̧    ̧  ̧ ¹    ̧ ¹   ¹    ̧
359871 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ/    ̧  ̧  ̧  ̧  ̧    ̧     ̧  ̧   ̧
359872 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ0    ̧  ̧  ̧  ̧  ̧    ̧     ̧  ̧   ̧
359873 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ1    ̧  ̧  ̧  ̧  ̧    ̧     ̧  ̧   ̧
359891 şŦŖŖŎŧŐŘũłłŧűŢĶ /    ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    ̧  ̧  ̧

359892 şŦŖŖŎŧŐŘũłłŧűŢĶ 0    ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    ̧  ̧  ̧
359893 şŦŖŖŎŧŐŘũłłŧűŢĶ 1    ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧    ̧  ̧  ̧
137675 ŉŭŞŃŪŎũœŎōƥ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

359898 ŉŭŞŃŪŎũœŎōƥ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

359899 ŉŭŞŃŪŎũœŎōƥ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

 
Ȯ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ¹ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 
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įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
1. ėŋĦīĶĶĴ ěĶŇĵīĶĶĴ 

(1.1) ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ŏĽňĵĽĸŃ ŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňı 

(1.2) ĴňĺŇĬńĵ ĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚ ŕ 
ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

(1.3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭ
ėĺŅĴĽŜŅėńĠ 

(1.4) ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 
2. ėĺŅĴĶŌƟ 

(2.1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
(2.2) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃ ŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭ 
ĔŅĶŐĔƟœĕĮƤĠľŅ 

(2.3) ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟ
ŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

(2.4) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 
3. ĪńĔļŃĪŅĚĮƤĠĠŅ 

(3.1) ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
(3.2) ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴ ĻŉĔļŅ ĺŇŏėĶŅŃľƢ ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ 
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

(3.3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

(4.1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚ 
ĴňĮĶŃĽŇĪīŇĳŅı 

(4.2) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕ
ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

(4.3) ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(5.1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃ
ŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 

(5.2) ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

(5.3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀ
ŀĵƞŅĚŏľĴŅŃĽĴ 
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ľĴĺħĪňŗȮ5 ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 

1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
  ŒĝƟĶŃĭĭŀńĔļĶĸŜŅħńĭĕńŘĬŐĸŃėƞŅĸŜŅħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮȮ            
őħĵŐĭƞĚĔŅĶĔŜŅľĬħŀńĔļĶĸŜŅħńĭĕńŘĬŏĮƦĬȮ1ȮĔĸŋƞĴȮȮėŊŀȮŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬȮȮŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅ
ĸŜŅħńĭĕńŘĬȮȮŐĸŃŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ 
  (1) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħȮȮħńĚĬňŘ 
   ŀńĔļĶĸŜŅħńĭĕńŘĬ ȮȮȮȮėĺŅĴľĴŅĵ   ȮȮȮȮȮėƞŅĸŜŅħńĭĕńŘĬ 
    A ħňŏĵňŗĵĴȮ        (excellent) 4.00 
    B+ ħňĴŅĔ (very good) 3.50 
    B ħň  (good)  1,.. 
    C+ ħňıŀŒĝƟ (fairly good) 2.50 
    C ıŀŒĝƟ (fair)  2.00 

   D+ ŀƞŀĬ (poor)  1.50 
    D ŀƞŀĬĴŅĔ (very poor)  1.00 
    F ĨĔ (failed)  0.00 
 (2) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬȮȮŒľƟĔŜŅľĬħȮȮħńĚĬňŘ 
  ŀńĔļĶĸŜŅħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   S ŏĮƦĬĪňŗıŀŒě (satisfactory) 
   U œĴƞŏĮƦĬĪňŗıŀŒě (unsatisfactory) 
   
 (3) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
  ŀńĔļĶĸŜŅħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ  (incomplete) 
   P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ (in progress) 
   V ŏĕƟŅĶƞĺĴĻŉĔļŅ   (visiting) 
   W ĩŀĬĔĶŃĭĺĬĺŇĝŅ   (withdrawn) 
   T ĮĶŇĠĠŅĬŇıĬīƢ   (thesis in progress) 
    ĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħŜŅŏĬŇĬĔŅĶ 
 
  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅıŊĝĽĺĬȮĬńĔĻŉĔļŅěŃĨƟŀĚœħƟėƞŅĸŜŅħńĭĕńŘĬœĴƞĨŗŜŅĔĺƞŅȮC ľĶŊŀȮS 
ĴŇĜŃĬńŘĬěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘŜŅŀňĔ 
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  ĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸŜŅħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞ ĔĶŃĭĺĬĺŇĝŅȮ

Ĕ,ıĽ,Ȯ67/Ȯ&13767/', Ĕ,ıĽ,Ȯ670Ȯ&137672'*ȮĔ,ıĽ,Ȯ671Ȯ&137671'*ȮĔ,ıĽ,Ȯ675Ȯ&137675'*ȮĔ,ıĽ,Ȯ676Ȯ
&137676'*ȮĔ,ıĽ,Ȯ677Ȯ&137677'Ȯ 
 

2.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
0,/,/ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅȮ137ź 
0,/,0ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıŊĝĽĺĬ 

1. ȮĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĪŜŅĚŅĬĨĶĚĽŅĕŅ 
2. ȮĔŅĶĪĺĬĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶ 
3. ȮĔŅĶĪĺĬĽŀĭěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬ 

0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĪĺĬĽŀĭěŅĔĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃįŌƟŒĝƟĭńĦĤŇĨěŅĔŐĭĭĽŀĭĩŅĴ 

 
3.ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339 
 ľĸńĔĽŌĨĶȮŐĭĭȮ/ 

1. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&Qualifying Examination) 
2. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
3. ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination)  
5. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĺŇĪĵŅĬŇıĬīƢ 
6. ŐĭĭȮ1.1 įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ ěŜŅĬĺĬȮ2 ŏĶŊŗŀĚȮőħĵŏĮƦĬĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ 
1ȮŏĶŊŗŀĚ ĞŉŗĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISI, SCOPUS, PubMed ľĶŊŀ Web of Science ŐĸŃ
ĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ TCI Tier 1ȮľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬ
ĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ Ȯ 

7. ŐĭĭȮ1.2 įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ ěŜŅĬĺĬȮ3 ŏĶŊŗŀĚȮőħĵŏĮƦĬĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ 
2ȮŏĶŊŗŀĚ ĞŉŗĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISI, SCOPUS, PubMed ľĶŊŀ Web of Science ŐĸŃ
ĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ TCI Tier 1ȮľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬ
ĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚ 
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8. ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴȮ 
ĽŜŅľĶńĭŐĭĭȮ/,/ œĴƞĬƟŀĵĔĺƞŅȮ1ȮŏĶŊŗŀĚȮŐĸŃȮŐĭĭȮ/,0ȮœĴƞĬƟŀĵĔĺƞŅȮ2ȮŏĶŊŗŀĚ 

9. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,2550 

 
ľĸńĔĽŌĨĶȮŐĭĭȮ0 

1. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&Qualifying Examination) 
2. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
3. ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4. ĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅȮ3.00ȮŐĸŃėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵ
ŒĬĽŅĕŅĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ3.00 

5. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination)  
6. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĺŇĪĵŅĬŇıĬīƢ 
7. ŐĭĭȮ2.1 įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇ őħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISI, SCOPUS, 
PubMed, Web of Science ľĶŊŀȮACI ľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬ
ĝŊŗŀŐĶĔȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ 1ȮŏĶŊŗŀĚ 

8. ŐĭĭȮ2.2 įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢěŜŅĬĺĬȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŏĮƦĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĨƟŀĚ
ŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, SCOPUS, PubMed, Web of Science ľĶŊŀȮACI ľĶŊŀŏĮƦĬĔŅĶěħ
ĽŇĪīŇĭńĨĶȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃŏĮƦĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier /ȮľĶŊŀ
ŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮőħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

9. ŐĭĭȮ2,/ȮĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴȮœĴƞĬƟŀĵ
ĔĺƞŅȮ1ȮŏĶŊŗŀĚȮ 

10. ŐĭĭȮ0,0ȮĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴœĴƞĬƟŀĵ
ĔĺƞŅȮ0ȮŏĶŊŗŀĚȮőħĵŏĮƦĬĶŃħńĭĬŅĬŅĝŅĨŇœĴƞĬƟŀĵĔĺƞŅȮ/ȮŏĶŊŗŀĚ 

11. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ2550 
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ľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

 
1. ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 

(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ 
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬ
ĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶ 
ĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃ 
ĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

/,ȮȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮ 
 ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃ 
ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴň 
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 

 
¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ   
 ĶŃħńĭĮĶŇĠĠŅŏŀĔ 
 ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅ 

ĪňŗĴňĨŜŅŐľĬƞĚĻŅĽĨĶŅěŅĶĵƢŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃ 
ŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

 

¶ ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ  
 ĶŃħńĭĮĶŇĠĠŅŏŀĔ 
 ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨŜŅŐľĬƞĚ 

ĶŀĚĻŅĽĨĶŅěŅĶĵƢŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵ 1 ĶŅĵĔŅĶŒĬĶŀĭȮ5 ĮƖĵƟŀĬľĸńĚ őħĵŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔ 5 ĮƖȮőħĵĬŜŅėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟ

ĴňĽƞĺĬœħƟ-ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇě ĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅĮĶŃĔŀĭĔŅĶ

ıŇěŅĶĦŅ 

 
  

2,ȮȮĭńĦĤŇĨ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĬƟŀĵȮ
3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮ 
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¶ ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 

ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔ 
ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮȮ 
/,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 

ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ ěŜŅĬĺĬȮ2 ŏĶŊŗŀĚȮőħĵŏĮƦĬĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚ ĞŉŗĚĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸ ISI, SCOPUS, PubMed ľĶŊŀ Web of Science ŐĸŃĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ TCI Tier 1ȮľĶŊŀ
ŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ   

0. ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴȮ 
œĴƞĬƟŀĵĔĺƞŅȮ1 ŏĶŊŗŀĚȮȮ 

 

ľĸńĔĽŌĨĶȮŐĭĭȮ/,0Ȯ 
/,Ȯ įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 

ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ ěŜŅĬĺĬȮ3 ŏĶŊŗŀĚȮőħĵŏĮƦĬĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚ ĞŉŗĚĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸ ISI, SCOPUS, PubMed ľĶŊŀ Web of Science ŐĸŃĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCIȮTierȮ1ȮľĶŊŀȮ
ŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚ  

0. ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴ  
œĴƞĬƟŀĵĔĺƞŅȮ2ȮŏĶŊŗŀĚ  

 

ľĸńĔĽŌĨĶȮŐĭĭȮ2,/Ȯ 
1.  įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 

ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮőħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISI, SCOPUS, PubMed, Web of 
Science ľĶŊŀ ACI ľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ 1ȮŏĶŊŗŀĚ 

2. ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴœĴƞĬƟŀĵĔĺƞŅ 
/ȮŏĶŊŗŀĚ 

Ȯ 
ľĸńĔĽŌĨĶȮŐĭĭȮ0,0ȮȮ 

1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 
ĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢěŜŅĬĺĬȮŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮőħĵŏĮƦĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
SCOPUS, PubMed, Web of Science ľĶŊŀ ACIȮľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮŐĸŃŏĮƦĬ
ĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier 1 ľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮőħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔ
ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

2. ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴœĴƞĬƟŀĵĔĺƞŅȮ0ȮŏĶŊŗŀĚȮ
őħĵŏĮƦĬĶŃħńĭĬŅĬŅĝŅĨŇœĴƞĬƟŀĵĔĺƞŅȮ/ȮŏĶŊŗŀĚ 
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1,ȮȮĬńĔĻŉĔļŅȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴȮőħĵĔŜŅľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 

¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶ ŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮ
őħĵŀŅěŅĶĵƢěŃĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟ  

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅ ŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĔŅĶ
ĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 
 

2,ȮȮŀŅěŅĶĵƢȮ 

¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅȮ 

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢȮŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚ
ŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

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

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀȮĔŜŅĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪŜŅ 
ħŋļġňĬŇıĬīƢȮŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

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

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

¶ ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬŜŅįĸĔŅĶĽŜŅĶĺěĴŅıńĥĬŅĮĶńĭĮĶ 

 
 
5,ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) 
ȮȮȮȮ 

ŐĭĭȮ1.1 ȮŐĭĭȮ0,/Ȯ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃ 2 ėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ
ŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6. ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x 

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

x x x x 

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

x x x x 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ ĨŅĴŐĭĭ Ĵėŀ.5 ŐĸŃ Ĵėŀ.6 ŒľƟėĶĭ
ĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬ ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ 
  

x x x x 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.7 ĳŅĵŒĬ 60 ĺńĬ ȮȮȮȮ
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ  

x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬ
Ĵėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬ
ŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĽŀĬ ľĶŊŀ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ ěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬ Ĵėŀ.7 ĮƖĪňŗŐĸƟĺ  

 x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėŜŅŐĬŃĬŜŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃ/ľĶŊŀ
ĺŇĝŅĝňı ŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 

    

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶ 
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

 
  

x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 
ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

  
 

x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 6 7 7 1/ 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1Ȯ-Ȯ3 1Ȯ-Ȯ3 1Ȯ-Ȯ3 1Ȯ-Ȯ3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 7 6 6 7 
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ŐĭĭȮ/,0ȮŐĸŃȮ0,0 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 ĮƖĪňŗȮ5 
1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃ 2 ėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6. ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶ
ĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇ ľĶŊŀ ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ  

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħ
ĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ ĨŅĴŐĭĭ Ĵėŀ.5 ŐĸŃ Ĵėŀ.6 
ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬ ľĸńĚĺńĬĮƕħ
ĳŅėĔŅĶĻŉĔļŅ  

x x x x x 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.7 ĳŅĵŒĬ 
60 ĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ  

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗ
ĔŜŅľĬħŒĬĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĔĶŃĭĺĬ
ĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĽŀĬ ľĶŊŀ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ ěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬ Ĵėŀ.7 ĮƖĪňŗŐĸƟĺ  

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėŜŅŐĬŃĬŜŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃ/
ľĶŊŀĺŇĝŅĝňı ŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅ
ĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ      

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅı
ľĸńĔĽŌĨĶ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0  

  
 x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 
3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

  
 

 x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 6 7 9 7 1/ 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1Ȯ-Ȯ3 1Ȯ-Ȯ3 1Ȯ-Ȯ3 1Ȯ-Ȯ3 1Ȯ-Ȯ3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 5 8 6 6 7 
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ľĴĺħĪňŗȮ8ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1.1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅ
ěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴȮőħĵ
ŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
 XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
 XȮĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟ

 ŏľĴŅŃĽĴĔńĭĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 

 /,0 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
 X ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ ŐĸŃ

ĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 
 

2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
XȮĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
X ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
XȮĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 

3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 őħĵ

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬ ĪňŗœħƟĶńĭ 
ĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 

2, ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5, 6ȮŐĸŃȮ7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬŜŅœĮĽŌƞĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶ
ĨƞŀœĮȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪŜŅĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚ
ĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 
1. ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
Ĕ,ıĽ,Ȯ5./Ȯ&359701) ĔŅĶŒĝƟĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĪŅĚħƟŅĬĔŅĶŏĔļĨĶ  3(2- 3-4) 

&Use of Plant Growth Regulators in Agriculture' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: Ĕ,ıĽ,Ȯ1//Ȯ&1371//'ȮľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ėĺŅĴŏĮƦĬĴŅȮŐĸŃĝĬŇħĕŀĚĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨȮŏĪėĬŇėĪŅĚĝňĺőĴŏĸĔŋĸĔńĭĽŅĶėĺĭėŋĴ 
ĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝȮȮĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĔńĭĔŅĶĕĵŅĵıńĬīŋƢıŊĝȮĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨ
ĕŀĚıŊĝĔńĭĔŅĶŀŀĔħŀĔĕŀĚıŊĝȮĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĔńĭĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚįĸȮĽŅĶėĺĭėŋĴ 
ĔŅĶŏěĶŇĠŏĨŇĭőĨĔńĭĔŅĶĽŋĔŐĔƞȮŐĸŃĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĔńĭ 
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıŀŅĔŅĻȮĔŅĶŒĝƟĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĔńĭĔŅĶŏĔļĨĶŒĬħƟŅĬŀŊŗĬŕ 

History, type of plant growth regulators, bio-molecular technique for plant growth 
regulator study, plant growth regulators and plant propagation, flowering of plant, fruit 
growth and development, maturation, ripening and postharvest management,  plant growth 
regulator and climate change, using plant growth regulator in other aspects 
 
Ĕ,ıĽ,Ȯ5.0Ȯ&359702)  ĔŅĶŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀĕŀĚıŊĝŒĬĔŅĶŏĔļĨĶ  Ȯ 3(2-3-4)   
 (Plant Tissue Culture in Agriculture) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: Ĕ,ıĽ,Ȯ311 &1371//' ľĶŊŀ ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 
 ŏĮƦĬĔŅĶĻŉĔļŅľĸńĔŐĸŃŏĪėĬŇėŒĬĔŅĶŏĸňŘĵĚĽƞĺĬĕŀĚıŊĝŐĸŃĨƟĬıŊĝŒĬĽĳŅıĮĸŀħŏĝŊŘŀŏıŊŗŀŒĝƟŒĬ 
ĔŅĶĕĵŅĵıńĬīŋƢȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢȮĔŅĶĕěńħőĶėȮŐĸŃĔŅĶĶńĔļŅĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴ 
 Principles and techniques of plant in vitro culture, the use of tissue culture in plant 
micropropagation, crop improvement programs, disease eradication and germplasm 
conservation 
 
Ĕ,ıĽ,Ȯ5.2Ȯ&359704)    ŏĞĸĸƢıńĬīŋĻŅĽĨĶƢĪŅĚĔŅĶŏĔļĨĶȮȮ 3(2-3-4)
 (Cytogenetics in Agriculture)  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:  œĴƞĴň 
Ȯ ĽƞĺĬĮĶŃĔŀĭĕŀĚŏĞĸĸƢȮĔŅĶŐĭƞĚŏĞĸĸƢŐĭĭœĴőĪĞŇĽŐĸŃœĴőŀĞŇĽȮĔŅĶĽĶƟŅĚŏĞĸĸƢĽŊĭıńĬīŋƢĕŀĚıŊĝȮ
őėĶĚĽĶƟŅĚŐĸŃıķĨŇĔĶĶĴĕŀĚőėĶőĴőĞĴŒĬıŊĝĽŜŅėńĠĪŅĚĔŅĶŏĔļĨĶȮĔŅĶŏľĬňŗĵĺĬŜŅŒľƟŏĔŇħĔŅĶĔĸŅĵıńĬīŋƢŒĬıŊĝ
ŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶȮŐĸŃŏĪėĬŇėŒĬĔŅĶĻŉĔļŅőėĶőĴőĞĴĕŀĚıŊĝ 
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Cell structure, mitosis and meiosis, gamete formation, structure and behavior of 
chromosomes with emphasis on important agricultural crops, technology for plant mutation 
and uses in agriculture, techniques in plant chromosomal study 
 
Ĕ,ıĽ,Ȯ5.3Ȯ&359705)   ĽĶňĶĺŇĪĵŅľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺıŊĝĽĺĬȮ 3(2-3-4)
 (Postharvest Physiology of Horticultural Crops) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: Ĕ,ıĽ,Ȯ1//Ȯ&359311' ľĶŊŀ ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 
 őėĶĚĽĶƟŅĚȮĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚįńĔŐĸŃįĸœĴƟȮĽƞĺĬĮĶŃĔŀĭĪŅĚŏėĴňȮĔŅĶľŅĵŒěȮŏŀĪŇĸňĬȮĔŅĶĽŋĔĕŀĚ
įĸœĴƟȮĔŅĶŏĽŊŗŀĴĽĳŅıȮĔŅĶĽŌĠŏĽňĵĬŘŜŅȮĸńĔļĦŃĪňŗįŇħĮĔĨŇĪŅĚĽĶňĶĺŇĪĵŅȮŐĸŃőĶėľĸńĚŏĔŖĭŏĔňŗĵĺ 
 Structure, growth of vegetable and fruit, chemical compositions, respiration, ethylene, 
ripening of fruits, senescence, water loss, physiological disorders and postharvest diseases 
 
Ĕ,ıĽ,Ȯ5.4Ȯ&359706) īŅĨŋŀŅľŅĶŒĬĔŅĶįĸŇĨıŊĝĽĺĬȮȮȮ 3(3-0-6) 
 (Mineral Nutrition in Horticultural Crop Production) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:  Ĕ,ıĽ,Ȯ1//Ȯ&359311) ľĶŊŀ ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 
Ȯ ėŜŅěńħėĺŅĴȮĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅȮĔŅĶěńħěŜŅŐĬĔȮĔŅĵĺŇĳŅėĕŀĚŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀŒĬĶŃĭĭĪƞŀĸŜŅŏĸňĵĚ
ĔĶŃĭĺĬĔŅĶħŌħĞńĭŐĸŃĸŜŅŏĸňĵĚīŅĨŋŀŅľŅĶıŊĝ ĔŅĶĸŜŅŏĸňĵĚīŅĨŋŀŅľŅĶĪŅĚŒĭȮĭĪĭŅĪľĬƟŅĪňŗĕŀĚīŅĨŋŀŅľŅĶŒĬŏĴ
ŐĪĭŀĸŇĞŉĴĕŀĚıŊĝ ȮėĺŅĴĽńĴıńĬīƢĕŀĚħŇĬŐĸŃıŊĝȮĭĪĭŅĪīŅĨŋŀŅľŅĶĨƞŀėŋĦĳŅıŐĸŃįĸįĸŇĨĪŅĚıŊĝĽĺĬȮĔŅĶĕŅħ
īŅĨŋŀŅľŅĶ ŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 
 Definition* history, classification, cell and tissue anatomy in vascular system, uptake 
and translocation of plant nutrition, translocation in leaf, role of plant nutrition in plant 
metabolism, soil and plant relationship, role of plant nutrition on quality and yield of 
horticultural crops, nutrient deficiency and concerning researches 
 
Ĕ,ıĽ,Ȯ5.5Ȯ&359707)  œĴőėĶŏĪėĬŇėŒĬıŊĝĽĺĬ   ȮȮ3(1-6-2) 
 (Plant Microtechnique in Horticulture) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 
 ĽńĦģŅĬĺŇĪĵŅŐĸŃĔŅĵĺŇĳŅėĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏěĶŇĠŐĸŃĔŅĶıńĥĬŅĕŀĚĽƞĺĬĨƞŅĚŕȮŒĬĕńŘĬĨŀĬ
ĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝĽĺĬȮŐĸŃŏĪėĬŇėŒĬĔŅĶŏĨĶňĵĴĽœĸħƢĩŅĺĶĕŀĚĽƞĺĬĨƞŅĚŕȮĕŀĚıŊĝŏıŊŗŀĔŅĶĻŉĔļŅŐĸŃĺŇěńĵ
ŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢ 
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 Morphological and anatomical studies of plant organs revealing developmental stages 
of growth of horticultural crops, and the techniques of permanent slide preparations for 
microscopic studies and research 
 
Ĕ,ıĽ,Ȯ5.6Ȯ&359708)ȮȮȮĔŅĶįĽĴıńĬīŋƢŐĸŃĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝĽĺĬĕńŘĬĽŌĚ    3(3-0-6) 
 (Breeding and Advanced Horticultural Crop Improvement) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĺ,ĝĺ,Ȯ01/Ȯ&202231) ŐĸŃ ĺ,ĝĪ,Ȯ1/3Ȯ&211315) ľĶŊŀ ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 
 ŐĬĺėĺŅĴėŇħŐĸŃľĸńĔĔŅĶĕŀĚĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝĽĺĬȮőħĵŏĬƟĬĔŅĶŒĝƟėĺŅĴĶŌƟħƟŅĬĔŅĶįĽĴıńĬīŋƢıŊĝȮ
ŏĪėĬŇėıńĬīŋĺŇĻĺĔĶĶĴȮĨĸŀħĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĮƤěěŋĭńĬŐĸŃįĸĪňŗėŅħĺƞŅěŃœħƟĶńĭŒĬŀĬŅėĨ 
 Concepts and principles of horticultural crop improvement emphasizing the 
application of knowledge in conventional breeding, and the study of genetic engineering 
techniques as well as their current applications and future prospects 
 
Ĕ,ıĽ,Ȯ709Ȯ&359709)  ĔŅĶěńħěŜŅŐĬĔıŊĝĽĺĬ 4(3-3-6)
 (Systematics of Horticultural Crops)     
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œĴƞĴň 

ľĸńĔŀĬŋĔĶĴĺŇīŅĬŐĸŃĔŅĶŏĔŖĭĶńĔļŅıńĬīŋƢıŊĝĽĺĬȮĽńĦģŅĬĺŇĪĵŅŐĸŃėŜŅĻńıĪƢĪňŗěŜŅŏĮƦĬŒĬĔŅĶěŜŅŐĬĔıŊĝ
ĽĺĬȮĽŌĨĶħŀĔŐĸŃįńĚħŀĔȮĔŅĶŒĝƟĶŌĮĺŇīŅĬŒĬĔŅĶěŜŅŐĬĔıŊĝĽĺĬȮĔŅĶĭĶĶĵŅĵĸńĔļĦŃĕŀĚıŊĝĽĺĬȮŐĸŃĸńĔļĦŃ
ĮĶŃěŜŅĺĚĻƢĕŀĚıŊĝĽĺĬȮőħĵŏĬƟĬĺĚĻƢĕŀĚıŊĝįńĔŐĸŃœĴƟįĸŏĻĶļģĔŇě  

Plant systematics principle; germplasm; morphology and vocabulary which are 
important to systematics of horticultural crops; floral formula and diagram; using key for 
horticultural classification; horticultural plant description; characteristics of horticultural crops 
in each family, emphasize on economic fruits and vegetables 
 
Ĕ,ıĽ,Ȯ5//Ȯ&359711)   ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔĮĶŃŏĳĪľńĺ  3(3-0-6) 
 (Physiology of Flower Bulbs)       
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 

 ĭĪĬŜŅȮĩŇŗĬĔŜŅŏĬŇħŐĸŃĔŅĶėƟŅœĴƟľńĺȮĽńĦģŅĬĺŇĪĵŅŐĸŃĔŅĶěńħěŜŅŐĬĔœĴƟľńĺ ĺĚěĶĝňĺŇĨ ĔŅĶıńĔĨńĺȮŐĸŃ
ĔŅĶĚŀĔĕŀĚľńĺ ĔŅĶĕĵŅĵıńĬīŋƢȮĔŅĶĮĢŇĭńĨŇľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŐĸŃĽĶňĶĺŇĪĵŅĕŀĚœĴƟľńĺĭŅĚĝĬŇħ 

Introduction, origin and trade of flower bulbs, morphologyȮand classification of flower 
bulbs, growth cycle, dormancy and sprouting, propagation, postharvest handlingȮand physiology 
of some flower bulbs 
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Ĕ,ıĽ,Ȯ5/1Ȯ&359713)  ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔ                                       3(3-0-6) 
 (Physiology of Flower Crops) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:  Ĕ,ıĽ,Ȯ1//Ȯ&1371//'ȮľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 

 ĭĪĬŜŅȮĮƤěěńĵĽĳŅıŐĺħĸƟŀĴĪňŗĴňįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽĶňĶĺŇĪĵŅ ĕĭĺĬĔŅĶĽĶƟŅĚħŀĔŐĸŃĔŅĶ
ĭńĚėńĭĔŅĶŀŀĔħŀĔȮĽĶňĶĺŇĪĵŅœĴƟħŀĔŒĬĶŃħńĭĝňĺőĴŏĸĔŋĸȮĔŅĶĽĶƟŅĚĽňŐĸŃĔĸŇŗĬĕŀĚœĴƟħŀĔȮĽĶňĶĺŇĪĵŅœĴƟħŀĔĭŅĚ
ĝĬŇħȮŐĸŃĭĪĭŅĪĕŀĚīŅĨŋŀŅľŅĶĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽĶňĶĺŇĪĵŅœĴƟħŀĔ 

Introduction, factors affecting physiological changes of flower, flowering process and 
forcing, molecular physiology of flower, flower scent and coloration, physiology of some 
flowers and role of plant nutrition on flower physiological change 

 
Ĕ,ıĽ,Ȯ715Ȯ&359715)  ĔĸƟĺĵœĴƟĺŇĪĵŅĕńŘĬĽŌĚȮ 3(3-0-6)
 (Advanced Orchidology)     
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:  Ĕ,ıĽ,Ȯ2.3Ȯ&359405) ľĶŊŀ ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 

 ľĸńĔĔŅĶŒĬĔŅĶĻŉĔļŅĸńĔļĦŃĕŀĚĔĸƟĺĵœĴƟĪňŗĬŜŅĴŅŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢȮĺŇīňĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢĔĸƟĺĵœĴƟ 
ŐĭĭĨƞŅĚȮŕȮŏĝƞĬȮĔŅĶįĽĴıńĬīŋƢȮĔŅĶĝńĔĬŜŅŒľƟŏĔŇħĔŅĶĔĸŅĵıńĬīŋƢȮĔŅĶĪŜŅĮĶńĭĮĶŋĚıńĬīŋƢőħĵŒĝƟěňőĬĴȮĔŅĶŒĝƟ
ŏėĶŊŗŀĚľĴŅĵőĴŏĸĔŋĸȮĺŇīňĔŅĶĮĶŃŏĴŇĬĸŌĔįĽĴȮĔŅĶĨńħĽŇĬĔĸƟĺĵœĴƟĨŅĴľĸńĔĽŅĔĸȮĮƤěěńĵĪŅĚħƟŅĬĽĶňĶĺŇĪĵŅĪňŗĴňįĸ
ĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĔĸƟĺĵœĴƟ 
 Principles of specific characteristics of orchid in orchid improvement, methods of 
orchid improvement i.e. hybridization, mutation breeding, genome breeding, molecular 
marker as well as hybrid evaluation methods, orchid judging standard, effects of 
physiological factors on growth and development of orchids 
 
Ĕ,ıĽ,Ȯ716ȮȮ&359716) ȮĽĶňĶĺŇĪĵŅľĸńĚŏĔŖĭŏĔňŗĵĺĕńŘĬĽŌĚĕŀĚħŀĔœĴƟ   3(3-0-6) 
  (Advanced Postharvest Physiology of Flower Crops)Ȯ 
ŏĚŊŗŀĬœĕȮĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: Ĕ,ıĽ,Ȯ311 (359311) ľĶŊŀȮĔ,ıĽ,Ȯ403Ȯ&359403) ľĶŊŀ ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 őėĶĚĽĶƟŅĚĕŀĚħŀĔœĴƟȮĮƤěěńĵĪňŗĽƞĚįĸĨƞŀŀŅĵŋŐĸŃėŋĦĳŅıľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚħŀĔœĴƟȮĔŅĶĽŌĠŏĽňĵĬŘŜŅ
ĕŀĚħŀĔœĴƟȮĔŅĶľŅĵŒěĕŀĚħŀĔœĴƟȮĝňĺĺŇĪĵŅĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚħŀĔœĴƟ ŏŀĪŇĸňĬŐĸŃĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚ 
ħŀĔœĴƟȮĺŇīňĔŅĶĪňŗĵŊħŀŅĵŋĔŅĶĮƤĔŐěĔńĬŐĸŃĶńĔļŅėŋĦĳŅıĕŀĚħŀĔœĴƟȮĔŅĶħńħŐĮĸĚıńĬīŋĔĶĶĴŏıŊŗŀĵŊħŀŅĵŋĕŀĚ 
ħŀĔœĴƟȮŐĸŃőĶėľĸńĚŏĔŖĭŏĔňŗĵĺŐĸŃĔŅĶěńħĔŅĶĕŀĚħŀĔœĴƟ 
 Study of flower structure, factors affecting the postharvest life of flower, water loss of 
flower, respiration of flower, biology of flower senescence, ethylene and flower senescence, 
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treatments for improving the longevity and quality of flower, transgenic strategies for extending 
life of flower and postharvest disease and management of flower 
 
Ĕ,ıĽ,Ȯ722 &359722)   ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝįńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3(3-0-6)
 (Vegetable Crop Improvement) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 
 ıŊŘĬģŅĬıńĬīŋĔĶĶĴȮĺŇīňĔŅĶįĽĴıńĬīŋƢıŊĝįńĔĪńŘĚĪňŗįĽĴĨńĺŏŀĚŐĸŃįĽĴĕƟŅĴȮĺŇīňĔŅĶįĽĴıńĬīŋƢŏıŊŗŀĨƟŅĬĪŅĬ
ĨƞŀőĶėȮŐĴĸĚȮėĺŅĴŐľƟĚŐĸƟĚȮŐĸŃĪňŗĬŘŜŅĕńĚȮĬŀĔěŅĔĬňŘĵńĚĶĺĴĩŉĚĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔőıĸňıĸŀĵħňȮŏıŊŗŀĔŅĶįĽĴ
ıńĬīŋƢıŊĝįńĔȮĔŅĶįĽĴıńĬīŋƢĕƟŅĴȮŐĸŃįĽĴŏıŊŗŀĔŅĶĔĸŅĵıńĬīŋƢȮĨĸŀħěĬĔŅĶĶńĔļŅĽŅĵıńĬīŋƢĪňŗĮĶńĭĮĶŋĚŐĸƟĺ 
 Genetic basis, methods of breeding of both self- and cross-pollinated vegetables, 
methods of breeding for insect, disease, waterlogged and drought resistance; polyploidy in 
vagetable breeding, interspecific hybridization, mutation breeding and maintenance of 
improved varieties 
 
Ĕ,ıĽ,Ȯ723 &359723)  ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔ 3(3-0-6)Ȯ
 (Physiology of Vegetable Crops)  
ȮŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: Ĕ,ıĽ,Ȯ1//Ȯ&359311) ľĶŊŀ ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 

ĔŅĵĺŇĳŅėȮőėĶĚĽĶƟŅĚȮŐĸŃĽĶňĶĺŇĪĵŅĕŀĚıŊĝȮįĸĕŀĚĮƤěěńĵĳŅĵŒĬŐĸŃĮƤěěńĵĽĳŅıŐĺħĸƟŀĴĨƞŀĔŅĶ
ŏěĶŇĠŏĨŇĭőĨŐĸŃĔŅĶĮĶńĭĨńĺŒĬĶŃĵŃĔŅĶŏěĶŇĠŏĨŇĭőĨĪŅĚĸŜŅĨƟĬŐĸŃĶŃĵŃĔŅĶŏěĶŇĠŏĨŇĭőĨĪŅĚĔŅĶĽŊĭıńĬīŋƢĕŀĚ
ıŊĝįńĔȮ 

Anatomy, structure, and physiology of plant;Ȯeffects of internal and environmental 
factors on growth and development, and acclimation/acclimatization during vegetative phase 
and reproductive phase of vegetable crops 

 
Ĕ,ıĽ,Ȯ753Ȯ&359753)   ĽĶňĶĺŇĪĵŅĕŀĚœĴƟįĸŏĻĶļģĔŇěȮȮȮȮ 3(3-0-6) 

(Physiology Economic Fruit Crops) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:   ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 

 ĔŅĶĔĶŃěŅĵĨńĺŐĸŃĮƤěěńĵĽĳŅıŐĺħĸƟŀĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬŇĽńĵĔŅĶŏěĶŇĠŏĨŇĭőĨĨƞŀĽĶňĶĺŇĪĵŅȮĔŅĵĺŇĳŅė
ĻŅĽĨĶƢȮŐĸŃĽńĦģŅĬĺŇĪĵŅĕŀĚœĴƟįĸŏĻĶļģĔŇě (ĸŜŅœĵ ĸŇŘĬěňŗ ĽƟĴ ĴŃĴƞĺĚ ŐĸŃŀŊŗĬȮŕ) ĔŅĶŀŀĔħŀĔŐĸŃĔŅĶıńĥĬŅ
ĕŀĚįĸȮĔŅĶĮĢŇĭńĨŇĪŅĚŏĕĨĔĶĶĴŒĬĽĺĬœĴƟįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽĶňĶĺŇĪĵŅĕŀĚœĴƟįĸĵŊĬĨƟĬȮĽĶňĶĺŇĪĵŅĔŅĶ
įĸŇĨœĴƟįĸŒĬķħŌŐĸŃĬŀĔķħŌŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıĕŀĚĪƟŀĚĪňŗőħĵėŜŅĬŉĚĩŉĚĮĶŇĴŅĦŐĸŃėŋĦĳŅıĕŀĚįĸœĴƟĪňŗĨĸŅħ
ĨƟŀĚĔŅĶ ĨĸŀħěĬĔŅĶŀĳŇĮĶŅĵĮƤĠľŅŒľĴƞȮŕ ĪŅĚĺŇĝŅĔŅĶ 
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DistributionȮand environmental factors in relation to plant growth habits and 
physiological, anatomical, and morphological aspects on economic fruit plants (longan, litchi, 
citrus, mango, etc.), flowering and fruit development, cultural practices affect on 
physiological change of fruit crops, physiology of on-season and off-season fruit crops for the 
suit local growing conditions; consideration of fruit quality and market demand; discussions 
on recent academic problem 
 
Ĕ,ıĽ,Ȯ871Ȯ&359871) ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ/ 1(1-0-2) 
 Ȯ&Selected Topics in Horticulture 1) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:   ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 

ĔŅĶĭĶĶĵŅĵŒĬľńĺĕƟŀŏĜıŅŃĪŅĚĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĪŅĚħƟŅĬıŊĝĽĺĬ 
Lectures on current and specific topics of interest related to horticulture 

 
Ĕ,ıĽ,Ȯ872Ȯ&359872)   ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ0 2(2-0-4) 
 Ȯ(Selected Topics in Horticulture 2) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:   ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 

ĔŅĶĭĶĶĵŅĵŒĬľńĺĕƟŀŏĜıŅŃĪŅĚĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĪŅĚħƟŅĬıŊĝĽĺĬ 
Lectures on current and specific topics of interest related to horticulture 

 
Ĕ,ıĽ,Ȯ873Ȯ&359873)   ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ1 3(3-0-6) 
 Ȯ(Selected Topics in Horticulture 3) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:   ĨŅĴėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 

ĔŅĶĭĶĶĵŅĵŒĬľńĺĕƟŀŏĜıŅŃĪŅĚĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĪŅĚħƟŅĬıŊĝĽĺĬ 
Lectures on current and specific topics of interest related to horticulture 

 
Ĕ,ıĽ,Ȯ67/Ȯ(359891)   ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮȮ/ȮȮ 1(1-0ů2) 
 (Ph.D. Seminar 1) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:    œĴƞĴň 

ŏĮƦĬĔŅĶŏĽĬŀįĸĚŅĬėƟĬėĺƟŅĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĕŀĚĬńĔĻŉĔļŅ 
Seminar on research problems, including presentation and discussion, by students 
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Ĕ,ıĽ,Ȯ670Ȯ(359892)  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ0Ȯ 1(1-0ů2)ȮȮ 
 (Ph.D. Seminar 2) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:    œĴƞĴň 
 ŏĮƦĬĔŅĶŏĽĬŀįĸĚŅĬėƟĬėĺƟŅĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĕŀĚĬńĔĻŉĔļŅ 
 Seminar on research problems, including presentation and discussion, by students 
 
Ĕ,ıĽ,Ȯ671Ȯ(359893)  ĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ1 1(1-0-2)
 (Ph.D. Seminar 3) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œĴƞĴň 
 ŏĮƦĬĔŅĶŏĽĬŀįĸĚŅĬėƟĬėĺƟŅĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĕŀĚĬńĔĻŉĔļŅ 
 Seminar on research problems, including presentation and discussion, by students 
 
Ĕ,ıĽ,Ȯ675Ȯ(359897)   ħŋļġňĬŇıĬīƢȮ         72ȮľĬƞĺĵĔŇĨ 
 (Dissertation) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺ ľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ

őėĶĚĶƞŅĚ 
Prerequisite: Approved proposal or concurrent to thesis proposal 
 
Ĕ,ıĽ,Ȯ678Ȯ(359898)   ħŋļġňĬŇıĬīƢȮ     ȮȮȮȮȮȮȮȮ 48ȮľĬƞĺĵĔŇĨ 
 (Dissertation) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:  œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺ ľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ

őėĶĚĶƞŅĚ 
Prerequisite:  Approved proposal or concurrent to thesis proposal 
 
Ĕ,ıĽ,Ȯ679Ȯ(359899)   ħŋļġňĬŇıĬīƢȮ     ȮȮȮȮȮȮȮȮ 36 ľĬƞĺĵĔŇĨ 
 (Dissertation) 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ 

őėĶĚĶƞŅĚ 
Prerequisite: Approved proposal or concurrent to thesis proposal 
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2. ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮĔŅĶėƟĬėĺƟŅȮĺŇěńĵȮ 
 

1,ȮĻŅĽĨĶŅěŅĶĵƢȮħĶ,ħĬńĵȮĭŋĦĵŏĔňĵĶĨŇ 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
/,ȮBoonyakiat, D., C. Chuamuangphan, P.ȮManiwara and P.ȮSeehanam. 0./4,ȮComparison of 

physico-chemical quality of different strawberry cultivars atȮthree maturity stages,Ȯ
International Food Research Journal 01&4'8Ȯ02.3-02/0 

0,ȮMuenmanee, N., A. Joomwong, J. NatwichaiȮand D. Boonyakiat,Ȯ2016. Assessment of 
internal quality of Japanese pumpkin (Cucurbita maxima) using Near Infrared 
Spectroscopy,Ȯ0./4,ȮPakistan Journal of Biotechnology /1&/':Ȯ33-43. 

1,ȮBoonprasom, P. and D. Boonyakiat. 2015. Application of vaccuum cooling technology and 
active packaging to improve the quality of Chinese kale. Chiang Mai University Journal 
of Natural Sciences 14(2): 143-151. 

4,ȮBoonyakiat, D. and P. Boonprasom. 2015. Appropiate postharvest management to reduce 
losses of vegetables in the Royal Project Foundation. Acta Horticulturae 1091:  
109-116. 

5,ȮJunmatong, C., B. Faiyue, S. Rotarayanont, J. Uthaibutra, D. Boonyakiat and K. Saengnil. 
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ŐĸŃĶŃĵŃŏĺĸŅĔŅĶŒľƟŐĽĚĨƞŀĔŅĶĽĶƟŅĚŏľĚƟŅĕŀĚĕŇĚŒĬĽĳŅıĮĸŀħŏĝŊŘŀ,ȮĺŅĶĽŅĶŏĔļĨĶ 32(1): 9-17. 
0,ȮŏıĝĶħŅȮŀĵŌƞĽŋĕȮħĬńĵȮĭŋĦĵŏĔňĵĶĨŇȮĻŇĺŅıĶȮīĶĶĴħňȮŐĸŃȮıŇĝĠŅȮĭŋĠĮĶŃĽĴȮıŌĸĸŅĳ, 2558. 

ĔŅĶŏĮĸňŗĵĬŐĮĸĚĮĶŃĴŅĦĔĸŌőėĞŇőĬŏĸĨŒĬįńĔĔŅħŁƞŀĚŏĨƟŀŇĬĪĶňĵƢĪňŗįƞŅĬŐĸŃœĴƞįƞŅĬĔŅĶĸħ 
ŀŋĦľĳŌĴŇħƟĺĵĶŃĭĭĽŋĠĠŅĔŅĻĔƞŀĬĔŅĶŏĔŖĭĶńĔļŅ,ȮĺŅĶĽŅĶŏĔļĨĶıĶŃěŀĴŏĔĸƟŅȮ11&/'&ıŇŏĻļ'8Ȯ 
443-447. 

1,ȮŏĪĺŇĦňȮıńĬīƢĽŇĪīŇśȮĻŇĺŅıĶȮīĶĶĴħňȮŐĸŃȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬ,Ȯ0335,ȮĔŅĶĽĶƟŅĚľńĺĕŀĚĺƞŅĬěŌĚĬŅĚĪňŗıƟĬȮ
ĔŅĶıńĔĨńĺĔƞŀĬķħŌĔŅĸ,ȮĺŅĶĽŅĶŐĔƞĬŏĔļĨĶȮ20&1'&ıŇŏĻļ'8Ȯ313-540. 

2,ȮŀĬŋīŇħŅȮŏĪıŅȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬȮŐĸŃȮĻŇĺŅıĶȮīĶĶĴħň,Ȯ0335,ȮįĸĕŀĚĨƟĬĨŀĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨ 
ŐĸŃįĸįĸŇĨĕŀĚŐĨĚĔĺŅĠňŗĮŋƙĬ,ȮĺŅĶĽŅĶŐĔƞĬŏĔļĨĶȮ20&1'&ıŇŏĻļ'8 747-752. 
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3,ȮħĺĚĔĴĸĺĶĶĦȮĔĭĔńĬĪŅȮĻŇĺŅıĶȮīĶĶĴħňȮŐĸŃȮĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļ,Ȯ0334,ȮįĸĕŀĚĔŅĶĪŜŅȮQccbȮNpgkgleȮ
ĨƞŀĔŅĶĚŀĔĕŀĚŏĴĸŖħıńĬīŋƢŐĨĚĔĺŅ,ȮĺŅĶĽŅĶŐĔƞĬŏĔļĨĶȮ2/&1'8Ȯ017-246. 

4,ȮĔķĨŇĵŅıĶȮĭĺĶĺńĥĬŃȮĻŇĺŅıĶȮīĶĶĴħňȮŐĸŃȮŀħŇĻĶȮĔĶŃŐĽĝńĵ,Ȯ0333,ȮįĸĕŀĚĮĶŇĴŅĦœŀŀŀĬĭňĴ 
ıĸńĚĚŅĬĨŗŜŅŒĬĔŅĶĝńĔĬŜŅĔŅĶĔĸŅĵıńĬīŋƢĕŀĚŀńĠĝńĬ,ȮĺŅĶĽŅĶŏĔļĨĶȮ06&1'8Ȯ023-254. 

5,ȮĠŅĦňȮőĮīŅħňȮĻŇĺŅıĶȮīĶĶĴħňȮŐĸŃȮĦńģŅȮőıīŅĳĶĦƢ,Ȯ0333,ȮĔŅĶėńħŏĸŊŀĔıńĬīŋƢĸŌĔįĽĴĶŃľĺƞŅĚėŃĬƟŅ 
ŐĸŃĭĶŀĔőėĸňĪňŗĴňĞńĸőĲĶŅŏĲĬĽŌĚ,ȮĺŅĶĽŅĶŏĔļĨĶȮ06&0'8Ȯ/43-171. 

6,ȮŀńĦĻĵŅȮĽŋĶŇĵŃĺĚĻƢĨĶŃĔŅĶȮĺňĶŃıńĬīƢȮĔńĬŐĔƟĺȮŀńĠĝńĬȮĝĴĳŌıĺĚȮĻŇĺŅıĶȮīĶĶĴħňȮŐĸŃȮĦńģŅȮőıīŅĳĶĦƢ,Ȯ0333,Ȯ
ĔŅĶėńħŏĸŊŀĔŐĸŃįĸŇĨŏĴĸŖħıńĬīŋƢĸŌĔįĽĴĭĶŀĔőėĸňŏıŊŗŀįĸŇĨĨƟĬŀƞŀĬĪňŗĴňĞńĸőĲĶŅŏĲĬĽŌĚ, ĺŅĶĽŅĶŏĔļĨĶȮ
28(1): 1-9. 

 
9. įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬ 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ 
/,ȮĺŇĝĶŋěĠƢȮĪŀĚėŜŅȮĦńģŅȮőıīŅĳĶĦƢȮŐĸŃȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬ,Ȯ2558. ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĽĴĕƟŅĴĽĔŋĸĵƞŀĵ

ĕŀĚĔĸƟĺĵœĴƟĶŀĚŏĪƟŅĬŅĶňĭŅĚĝĬŇħ,ȮĺŅĶĽŅĶŏĔļĨĶȮ31(3): 241-249. 
0,ȮŀńĮĽĶȮĺŇĪĵĮĶŃĳŅĶńĨĬƢȮŐĸŃȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬ,Ȯ2558. ĽĳŅĺŃĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶĻŉĔļŅőėĶőĴőĞĴĕŀĚ

ĨňĬŁŋƟĚħŀĵȮ(Paris polyphylla Smith). ĺŅĶĽŅĶŏĔļĨĶıĶŃěŀĴŏĔĸƟŅȮ33(1)(ıŇŏĻļ): 303-309.  
1,ȮěĨŋĶĚėƢȮıĺĚĴĦňȮĔŋľĸŅĭȮŀŋĨĽŋĕȮģŅĔŌĶȮĮƤĠĠŅŒĽȮŐĸŃȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬ. 2557. ĔŅĶĻŉĔļŅĔŅĶįĸŇĨįńĔőĕĴ

ĨƟĬŀƞŀĬ. ĺŅĶĽŅĶŐĔƞĬŏĔļĨĶ 42(3)(ıŇŏĻļ): 840-845. 
2,ȮŏĪĺŇĦň ıńĬīƢĽŇĪīŇś ĻŇĺŅıĶ īĶĶĴħň ŐĸŃ ĜńĬĪĸńĔļĦƢ ĨŇĵŅĵĬ. 2557. ĔŅĶĽĶƟŅĚľńĺĕŀĚĺƞŅĬěŌĚĬŅĚĪňŗıƟĬĔŅĶıńĔ

ĨńĺĔƞŀĬķħŌĔŅĸ. ĺŅĶĽŅĶŐĔƞĬŏĔļĨĶ 42(3)(ıŇŏĻļ): 535-540. 
3,ȮŀĬŋīŇħŅ ŏĪıŅ ĜńĬĪĸńĔļĦƢ ĨŇĵŅĵĬ ŐĸŃ ĻŇĺŅıĶ īĶĶĴħň. 2557. įĸĕŀĚĨƟĬĨŀĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃ

įĸįĸŇĨĕŀĚŐĨĚĔĺŅĠňŗĮŋƙĬ. ĺŅĶĽŅĶŐĔƞĬŏĔļĨĶ 42(3)(ıŇŏĻļ): 747-752. 
4,ȮŀńĚėĦŅȮŏħĝŀŌĮȮŀĶĺĶĶĦȮĜńĨĶĽňĶŋƟĚȮĽŋĶŇĬĪĶƢȮĬŇĸĽŜŅĶŅĠěŇĨȮŐĸŃȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬ. 2557. ĔŅĶĻŉĔļŅıŊĝ

ŀŅĻńĵŏıŊŗŀĕĵŅĵŏĝŊŘŀĶŅŀŅĶƢĭńĽėŌĸŅĶƢœĴėŀĶƢœĶĞŅěŅĔĽĺĬĸŜŅœĵ. ĺŅĶĽŅĶŐĔƞĬŏĔļĨĶȮ42(3) &ıŇŏĻļ): 136-
140. 

 
ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
/. ŀĬŋıĸȮĬŅĝńĵĽŇĬīŋƢȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬȮŐĸŃȮĦńģŅȮőıīŅĳĶĦƢ,Ȯ2557,ȮĽĳŅĺŃĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶĻŉĔļŅőėĶőĴőĞĴ

ĕŀĚħŅŏĬňĵ,ȮľĬƟŅȮ4/-45,ȮŒĬȮĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮėĶńŘĚĪňŗȮ32,ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ
ĔĶŋĚŏĪıĴľŅĬėĶ*ȮĮĶŃŏĪĻœĪĵ,Ȯ0-3ȮĔŋĴĳŅıńĬīƢȮ0337, 
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10. ŀŅěŅĶĵƢȮħĶ,ěŋĤŅĴŅĽȮȮėŋƟĴĝńĵȮ 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
/,ȮKumchai, J., J.Z. Huang, C.Y. Lee, F.C. Chen and S.W. Chin. 2013. Proline partially 

overcomes molybdenum excess toxicity on in vitro grown cabbage seedlings. 
Genetics and Molecular Research 12(4): 5589-5601 

0,ȮKumchai, J., J.Z. Huang, C.Y. Lee, F.C. Chen, S.W. Chin. 2013. The induction of antioxidant 
enzyme activities in cabbage seedlings by heavy metal stress. World Academy of 
Science, Engineering and Technology 73: 465-470. 

1,ȮJ. Kumchai, Y.C. Wei, C.Y. Lee, F.C. Chen and S.W. Chin. 2013. Production of interspecific 
hybrids between commercial cultivars of the eggplant (Solanum melongena L.) and 
its wild relative S. torvum. Genetics and Molecular Research 12(1): 755-764. 

 
ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1,ȮKumchai, J. and Maneechat Nikornpun. 2013. Genetic Resources of Male Sterility for Chilies 

Breeding. In: The Proceedings of The 7th ASIAHORCs General Meeting and The 5th 
ASIAHORCs Joint Symposium, Hotel Santika Siligita, Nusa Dua, Bali, Indonesia, 26-28 
November, 2013. 

 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ 
/,ȮīĬŃĝńĵȮıńĬīƢŏĔļĴĽŋĕȮĻŇőĶĶńĨĬƢȮŏĕňĵĬŐĴƟĬȮŐĸŃȮěŋĤŅĴŅĽȮėŋƟĴĝńĵ. 2559. ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŅĶŏĶŊŀĚŐĽĚŏıŊŗŀ

ĔŅĶĪħĽŀĭĽŅĶıŇļĨĔėƟŅĚŒĬįńĔ. ĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶ. 47(ıŇŏĻļȮ3'8Ȯ35-38.  
0,ȮěŋĤŅĴŅĽȮėŋƟĴĝńĵ ĻĶĽĺĶĶėƢȮĻĶňĴŅ ŐĸŃ ĝĸīŇĝŅȮĺńħŐĮƚĬ. 2558.ȮįĸĕŀĚĮŋƜĵŀŇĬĪĶňĵƢĬŘŜŅĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃ

įĸįĸŇĨĕŀĚįńĔĔŅħŁƞŀĚŏĨƟ. ĺŅĶĽŅĶŏĔļĨĶıĶŃěŀĴŏĔĸƟŅ 33(1)(ıŇŏĻļ): 704-707.  
1,ȮěŋĤŅĴŅĽȮėŋƟĴĝńĵ ĻĶĽĺĶĶėƢȮĻĶňĴŅ ŐĸŃ ıķĔļŅȮĺńĚŐĽĚ. 2558. įĸĕŀĚĮŋƜĵŀŇĬĪĶňĵƢĬŘŜŅĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃ

įĸįĸŇĨėŃĬƟŅ. ĺŅĶĽŅĶŏĔļĨĶıĶŃěŀĴŏĔĸƟŅ 33(1)(ıŇŏĻļ): 708-712. 
2,ȮĻĶĽĺĶĶėƢȮĻĶňĴŅ ŐĸŃ ěŋĤŅĴŅĽȮėŋƟĴĝńĵ. 2558. ĔŅĶĨĶĺěĽŀĭėĺŅĴĴňĝňĺŇĨĕŀĚŏĶĦŌŒĬįńĔĔŅħĕŅĺĮĸň. ĺŅĶĽŅĶ

ŏĔļĨĶıĶŃěŀĴŏĔĸƟŅ 33(1)(ıŇŏĻļ): 137-141. 
3,ȮĽŋĶňĶńĨĬƢȮĭŋĠĪĺňȮŐĸŃȮěŋĤŅĴŅĽȮėŋƟĴĝńĵ,Ȯ2557. ŀŅĵŋĔŅĶŏĔŖĭŏĔňŗĵĺĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĕŀĚĬŘŜŅľĬńĔįĸįĸŇĨŐĸŃ

ĮĶŇĴŅĦŏĽƟĬŒĵįńĔĔŅħŁƞŀĚŏĨƟȮ&Brassica campestris L. ssp. chinensis). ĺŅĶĽŅĶŐĔƞĬŏĔļĨĶ 42(3)Ȯ
&ıŇŏĻļ): 921-926. 
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11. ŀŅěŅĶĵƢȮħĶ,ıŇĴıƢŒěȮĽňľŃĬŅĴ 
ĚŅĬĺŇěńĵĶŃħńĭĬŅĬŅĝŅĨŇ 
/,ȮBoonyakiat, D., C. Chuamuangphan, P. Maniwara and P. Seehanam. 2016. Comparison of 

physico-chemical quality of different strawberry cultivars at three maturity stages. 
International Food Research Journal 23(6): 2405-2412. 

 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ 
/,ȮĬķĳĶȮŏĪıĽŋĺĶĶĦƢȮıĸĔķļĦƢȮĴĦňĺĶŃȮŐĸŃıŇĴıƢŒěȮĽňľŃĬŅĴ,Ȯ2559. įĸĕŀĚĭĶĶěŋĳńĦĤƢĨƞŀėŋĦĳŅıĕŀĚ

ĮĪŋĴĴŅĨńħħŀĔıńĬīŋƢĪĺŇĽŏĨŀĶƢ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ47(3)(ıŇŏĻļ): 301-304. 
0,ȮıĶĽĺĶĶėƢȮīĶĶĴıķĥŇĬńĬĪƢȮĬŇıĬīƢȮĔŇĨŇħňȮıĸĔķļĦƢȮĴĦňĺĶŃȮŐĸŃıŇĴıƢŒěȮĽňľŃĬŅĴ,Ȯ2559. įĸĕŀĚĽŅĶĸŃĸŅĵ

ıńĸĞŇŗĚĨƞŀėŋĦĳŅıĕŀĚĔĸƟĺĵœĴƟĞŇĴĭŇŏħňĵĴœĺĪƢėĶŇĽĨńĸȮıńĬīŋƢĭĶŇěŇĨĨƢȮĭŅĶƢőħĨƢȮĨńħħŀĔ. ĺŅĶĽŅĶ
ĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ47(3)(ıŇŏĻļ): 309-312. 

3,ȮıŇĴıƢŒěȮĽňľŃĬŅĴȮĺŇĴĸĜńĨĶȮĽĴĬŇĵŅĴȮŐĸŃ ħĶŋĦňȮĴŌĸőĶěĬƢ,Ȯ2559. ŀŇĪīŇıĸĕŀĚĕĬŅħįĸĨƞŀėŋĦĳŅıĕŀĚįĸ
ĴŃĵĚĝŇħıńĬīŋƢĽĺńĽħň,ȮĺŅĶĽŅĶŐĔƞĬŏĔļĨĶȮ44(1): 95-104. 

4,ȮıŇĴıƢŒěȮĽňľŃĬŅĴ ĺŇĴĸĜńĨĶȮĽĴĬŇĵŅĴȮŐĸŃ ħĶŋĦňȮĴŌĸőĶěĬƢ,Ȯ2558,ȮėŋĦĳŅıĪŅĚŏėĴňŐĸŃĔŅĵĳŅıĕŀĚįĸĴŃĵĚ
ĝŇħıńĬīŋƢĽĺńĽħňĪňŗĶŃĵŃįĸŐĔƞĪŅĚĔŅĶėƟŅ,ȮĺŅĶĽŅĶŐĔƞĬŏĔļĨĶȮ43(3): 463-472.  

5,ȮĮƤĪĴŅȮĽńĚĕƢŏĚŇĬȮŐĸŃ ıŇĴıƢŒěȮĽňľŃĬŅĴ,Ȯ0334,ȮŀŇĪīŇıĸĕŀĚŀŋĦľĳŌĴŇĪňŗŏĔŖĭĶńĔļŅĨƞŀėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅı
ŐĸŃŏėĴňĕŀĚįĸĴŃĵĚĝŇħıńĬīŋƢĪŌĸŏĔĸƟŅ,ȮĺŅĶĽŅĶŏĔļĨĶȮ07&1': 195-205. 

 
ľĬńĚĽŊŀ 
/,ȮıŇĴıƢŒěȮĽňľŃĬŅĴȮŐĸŃĺĶĺĸńĠĠƢȮĶŋƞĚŏĶŊŀĚĻĶň,Ȯ2559. įĸĕŀĚĽŅĶŏėĸŊŀĭįŇĺĨƞŀėŋĦĳŅıĕŀĚįĸĽƟĴȮŒĬȮ

ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺįĸĽƟĴŏĮĸŊŀĔĸƞŀĬ,ȮĭĶŇļńĪȮőŀ,ȮŏŀĽ,ȮıĶŇŘĬĨŇŘĚȮŏŁƟŅĽƢȮěŜŅĔńħ*Ȯ
ĔĶŋĚŏĪıĴľŅĬėĶ,ȮľĬƟŅȮ123-144. 

 
12. ŀŅěŅĶĵƢȮħĶ,ĽĶĦŃȮĽĴőĬ 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Sommano, S., W. Kumpoun and N.A Yusuf. 2017. Subcellular extraction and enzyme 
characterisation of polyphenol oxidase and peroxidase in Cinnamon myrtle. Acta 
Physiologiae Plantarum. DOI 10.1007/s11738-016-2339-8. 

2. Sommano, S., P. Sirikum and R. Suksathan. 2016. Phytochemical screening and 
ethnobotanical records of some medicinal plants found in Huai Hong Krai Royal 
Development Study Centre. Medicinal Plants 8(3): 171-176. 



80 
 

3. Sommano, S. 2015. Extraction of active polyphenol oxidase and peroxidase from a plant 
rich in phenolics: Backhousia myrtifolia.  Acta Horticulturae 1088: 547-552. 

4,ȮSommano, S. 2015. Physiological and biochemical changes during heat stress induced 
browning of detached Backhousia myrtifolia (Cinnamon Myrtle) tissues. Tropical Plant 
Biology 8: 31ů39.  

5. Sommano, S., N. Saratan, R. Suksathan and T. Pasudee. 2016. Chemical composition and 
comparison of genetic variation  of commonly available Thai garlic used as food 
supplement. Journal of Applied Botany and Food Quality 89: 235 - 242  

6,ȮSommano, S., P. Kerdtongmee, M. Nisoa and M. Chompoo.  2015. Fabrication and 
characteristics of phase control microwave power for jasmine essential oil extraction. 
Journal of Essential Oil Research 4: 316-323. 

7,ȮSommano, S., N. Caffin, J. McDonald and R. Cocksedge. 2013. The impact of thermal 
processing on bioactive compounds in Australian native food products bush tomato 
and Kakadu plum. Food research international 50: 557-561.   

8,ȮSommano, S., N. Caffin, J. McDonald and G. Kerven. 2013. Screening for antioxidant activity, 
phenolic content and flavonoids from Australian Native food plants. International 
Journal of Food Properties 16(6): 1394-1406. 

9,ȮSommano, S., D. Joyce, S.Q Dinh and B. BŲ?paw, 2012. Infection by Alternaria alternata 
causing discoloration in Backhousia myrtifolia. Journal of Horticultural Science 
Biotechnology 87(1): 41-46.   
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4. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/,1 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ   48ȮľĬƞĺĵĔŇĨ 
Ĕ,ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  26ȮľĬƞĺĵĔŇĨ 

ŏľĴŊŀĬŏħŇĴ 
Ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ     ȮȮ26ȮľĬƞĺĵĔŇĨ 

 
ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŏĝňĵĚŒľĴƞȮ
ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0359 Ĕ,ıĽ,Ȯ676Ȯ&137676'ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮ       26ȮľĬƞĺĵĔŇĨ Ĕ,ıĽ,Ȯ676Ȯ&137676'ȮȮħŋļĢňĬŇıĬīƢ  26ȮľĬƞĺĵĔŇĨ 

ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ ĮĶŃĔŀĭħƟĺĵ 
 1.ȮĴňĔŅĶěńħĽńĴĴĬŅȮŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮ&presentation)ȮėĺŅĴĔƟŅĺľĬƟŅ
ĔŅĶĺŇěńĵŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļ ȮŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚ Ĩƞŀ
ĮĶŃīŅĬĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔ
ėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮ 
 2. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟ
įĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀ
ĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer review) 
ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅıŊĝĽĺĬȮőħĵįĸĚŅĬĪňŗŏįĵŐıĶƞĬńŘĬ
ĨƟŀĚŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full paper)ȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŏĮƦĬ
ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔ
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

3. ĴňĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶ
ĮĶŃĝŋĴȮœĴƞĬƟŀĵĔĺƞŅȮ0ȮŏĶŊŗŀĚ 

 

2,ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅŏĮƦĬĸŅĵĸńĔļĦƢŀńĔļĶĨŅĴŐĭĭĲŀĶƢĴĪňŗ
ĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮėĦŃĔĶĶĴĔŅĶ
ĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĪŋĔĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 

 
3,ȮĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢŏĮƦĬĳŅļŅŀńĚĔķļ 

ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ ĮĶŃĔŀĭħƟĺĵ 
1. ĔŅĶěńħĽńĴĴĬŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢőħĵŒĝƟ
ĳŅļŅŀńĚĔķļȮŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵ
ĔĺƞŅȮ6 ĳŅėĔŅĶĻŉĔļŅ ľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅĳŅĵŒĬȮ6 ĳŅėĔŅĶĻŉĔļŅȮ
ĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

2. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀ
ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶȮěŜŅĬĺĬȮ2ȮŏĶŊŗŀĚȮőħĵŏĮƦĬĶŃħńĭ
ĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮĞŉŗĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, SCOPUS, PubMed 
ľĶŊŀ Web of Science ŐĸŃĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier 1ȮľĶŊŀŏĮƦĬĔŅĶ
ěħĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮȮ 

 
 
3. ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴȮœĴƞĬƟŀĵĔĺƞŅȮ1ȮŏĶŊŗŀĚȮȮ 

 
4. ĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬ
ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĬŜŅŏĽĬŀĨƞŀĮĶŃīŅĬ
ĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŏıŊŗŀĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮȮȮ 
ȮĨńħŀŀĔ 

 
ŏıŊŗŀŒľƟĮĶŃīŅĬĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴ
ŐįĬĔŅĶĺŇěńĵĪňŗĬńĔĻŉĔļŅœħƟŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢœĺƟ 
 
ĮĶńĭěŜŅĬĺĬŒľƟŏľĴŅŃĽĴŐĸŃĮĶńĭŏĚŊŗŀĬœĕȮŏıŊŗŀŒľƟŏĮƦĬœĮ
ĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339 
 
 
 
 
ĮĶńĭěŜŅĬĺĬŒľƟŏľĴŅŃĽĴȮŐĸŃĽŀħėĸƟŀĚĔńĭĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨȮ
ĻŉĔļŅȮı,Ļ,Ȯ0339 
ŏıŊŗŀĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴ
ŐįĬĔŅĶĻŉĔļŅĪňŗĔŜŅľĬħœĺƟ 
 
 
ĴňĕƟŀĭńĚėńĭĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵœħƟĶŃĭŋœĺƟĝńħŏěĬŐĸƟĺ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ȮȮȮȮȮ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮ-ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮȮȮ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮ  - ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ

ĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 
Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀ
ĽŀĭŒľĴƞ ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ 1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭ
ěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ě,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ŒľƟĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 

 
Ĝ,ȮĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮ(Thesis defense) 
ĨƟŀĚĽŀĭĺŇĪĵŅĬŇıĬīƢȮőħĵĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀĽŅīŅĶĦĝĬȮŐĸŃĴňĔŅĶĽŀĭ
ĮŅĔŏĮĸƞŅőħĵėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ 

ė. ŏľĴŊŀĬŏħŇĴ 
 
 
 
Ě. ŏľĴŊŀĬŏħŇĴ 
 
 
 
 
 
 
 
ě,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬ
ėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 
ĨńħŀŀĔ 

 
 
 
 
 
 
 
 
 
 
 
 
ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅ
ħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339 
 
 
ĴňĕƟŀĭńĚėńĭĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵœħƟĶŃĭŋœĺƟĝńħŏěĬŐĸƟĺ 
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ľĸńĔĽŌĨĶȮŐĭĭȮ/,0 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2553 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 254. ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ   72ȮľĬƞĺĵĔŇĨ 
Ĕ,ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 50ȮľĬƞĺĵĔŇĨ 
ȮȮȮĔ,ıĽ,Ȯ675Ȯ&137675'ȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮ 50ȮľĬƞĺĵĔŇĨ 
ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ  
  1.ȮĴňĔŅĶěńħĽńĴĴĬŅȮŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬȮ&presentation)Ȯ
ėĺŅĴĔƟŅĺľĬƟŅĔŅĶĺŇěńĵŒĬĔŅĶĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļ ȮŀĵƞŅĚĬƟŀĵĳŅė
ĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚ ĨƞŀĮĶŃīŅĬĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮŐĸŃĬńĔĻŉĔļŅ
ěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮ 
 2. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬ
ľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶ
ĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer review) ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅıŊĝĽĺĬȮőħĵįĸĚŅĬĪňŗŏįĵŐıĶƞĬńŘĬĨƟŀĚŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full 
paper)ȮěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮőħĵŏĮƦĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ
ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 3. ĴňĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶ
ĮĶŃĝŋĴȮœĴƞĬƟŀĵĔĺƞŅȮ3ȮŏĶŊŗŀĚ 
 
ȮȮȮȮȮ2,ȮĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅįĸĔŅĶĺŇěńĵŏĮƦĬĸŅĵĸńĔļĦƢŀńĔļĶȮĨŅĴŐĭĭĶŅĵĚŅĬȮȮ
ĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅıŊĝĽĺĬȮĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃ
ŏĔļĨĶĻŅĽĨĶƢȮŐĸŃĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅėĔŅĶĻŉĔļŅ 
ȮȮȮȮ3, ĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢŏĮƦĬĳŅļŅŀńĚĔķļ 
 
 

ŏľĴŊŀĬŏħŇĴ 
Ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 50ȮľĬƞĺĵĔŇĨ 
ȮȮȮĔ,ıĽ,Ȯ675Ȯ&137675'ȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮ   50ȮľĬƞĺĵĔŇĨ 
ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ  

1. ĔŅĶěńħĽńĴĴĬŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢőħĵŒĝƟ
ĳŅļŅŀńĚĔķļȮŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴƞĬƟŀĵ
ĔĺƞŅȮ8ȮĳŅėĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅĳŅĵŒĬȮ8ȮĳŅėĔŅĶĻŉĔļŅȮ
ĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

2. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀ
ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶ ěŜŅĬĺĬȮ3 ŏĶŊŗŀĚȮőħĵŏĮƦĬĶŃħńĭ
ĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚ ĞŉŗĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ ISI, SCOPUS, PubMed ľĶŊŀ 
Web of Science ŐĸŃĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ TCI Tier 1ȮľĶŊŀŏĮƦĬĔŅĶěħ
ĽŇĪīŇĭńĨĶȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ2ȮŏĶŊŗŀĚ 

 
3.  ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň

ĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴ œĴƞĬƟŀĵĔĺƞŅȮ2ȮŏĶŊŗŀĚȮ 
 

4. ĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬ
ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĬŜŅŏĽĬŀĨƞŀĮĶŃīŅĬĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŏıŊŗŀĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 
ĨńħŀŀĔ 
 
 

 
ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŏĝňĵĚŒľĴƞȮ
ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0359 
 
ŏıŊŗŀŒľƟĮĶŃīŅĬĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴ
ŐįĬĔŅĶĺŇěńĵĪňŗĬńĔĻŉĔļŅœħƟŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢœĺƟ 
 
ĮĶńĭěŜŅĬĺĬŒľƟŏľĴŅŃĽĴŐĸŃĮĶńĭŏĚŊŗŀĬœĕȮŏıŊŗŀŒľƟŏĮƦĬœĮ
ĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339 
 
 
 
ĮĶńĭěŜŅĬĺĬŒľƟŏľĴŅŃĽĴȮŐĸŃĽŀħėĸƟŀĚĔńĭĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨȮ
ĻŉĔļŅȮı,Ļ,Ȯ0339 
ŏıŊŗŀĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴ
ŐįĬĔŅĶĻŉĔļŅĪňŗĔŜŅľĬħœĺƟ 
 
 
ĴňĕƟŀĭńĚėńĭĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵœħƟĶŃĭŋœĺƟĝńħŏěĬŐĸƟĺ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2553 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 254. ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 /,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮ-ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮ     - ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ

ĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔȮȮ 
Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀ
ĽŀĭŒľĴƞ ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬ 1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭ
ěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ 
ě,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ŒľƟĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 

 
Ĝ,ȮĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮ(Thesis defense)  
ĨƟŀĚĽŀĭĺŇĪĵŅĬŇıĬīƢȮőħĵĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀĽŅīŅĶĦĝĬȮŐĸŃĴňĔŅĶĽŀĭ
ĮŅĔŏĮĸƞŅőħĵėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ 

ė,ȮŏľĴŊŀĬŏħŇĴ 
 
 
 
Ě,ȮŏľĴŊŀĬŏħŇĴ 
 
 
 
 
 
 
 
ě,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬ
ėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 
ĨńħŀŀĔ 

 
 
 
 
 
 
 
 
 
 
 
 
ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅ
ħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339 
 
 
ĴňĕƟŀĭńĚėńĭĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵœħƟĶŃĭŋœĺƟĝńħŏěĬŐĸƟĺ 
 

 
 
 
 



85 
 

ľĸńĔĽŌĨĶȮŐĭĭȮ0.1 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ48ȮľĬƞĺĵĔŇĨ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ    /0ȮľĬƞĺĵĔŇĨ 
  1. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ              œĴƞĬƟŀĵĔĺƞŅȮ    /0ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮ/,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ ȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ     3ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 0ȮľĬƞĺĵĔŇĨ 
13767/ȮȮĔ,ıĽ,Ȯ67/ȮȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ/     /ȮľĬƞĺĵĔŇĨ 
137670ȮȮĔ,ıĽ,Ȯ670ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ0Ȯ  /ȮľĬƞĺĵĔŇĨ 
/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 

 őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏľĸƞŅĬňŘ 
359701  Ĕ,ıĽ,Ȯ5./ȮȮȮȮȮĔŅĶŒĝƟĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıŊĝĪŅĚħƟŅĬĔŅĶŏĔļĨĶ 
1375.0 Ĕ,ıĽ,Ȯ5.0Ȯ ĔŅĶŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀĕŀĚıŊĝŒĬĔŅĶŏĔļĨĶ Ȯ1 ľĬƞĺĵĔŇĨ 
359703 Ĕ,ıĽ,Ȯ5.1 ėĺŅĴĽńĴıńĬīƢĕŀĚĬŘŜŅĨƞŀıŊĝ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
359704 Ĕ,ıĽ,Ȯ5.2Ȯ ŏĞĸĸƢıńĬīŋĻŅĽĨĶƢĪŅĚĔŅĶŏĔļĨĶ  1 ľĬƞĺĵĔŇĨ 
 
359705 Ĕ,ıĽ,Ȯ5.3Ȯ ĽĶňĶĺŇĪĵŅľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺıŊĝĽĺĬ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
359706 Ĕ,ıĽ,Ȯ5.4Ȯ īŅĨŋŀŅľŅĶŒĬĔŅĶįĸŇĨıŊĝĽĺĬ  1 ľĬƞĺĵĔŇĨ 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
ĵĔŏĸŇĔ 
 
 
359704 Ĕ,ıĽ,Ȯ5.2Ȯ ŏĞĸĸƢıńĬīŋĻŅĽĨĶƢĪŅĚĔŅĶŏĔļĨĶ  1 ľĬƞĺĵĔŇĨ 
 
359705 Ĕ,ıĽ,Ȯ5.3Ȯ ĽĶňĶĺŇĪĵŅľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺıŊĝĽĺĬ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
359706 Ĕ,ıĽ,Ȯ5.4Ȯ īŅĨŋŀŅľŅĶŒĬĔŅĶįĸŇĨıŊĝĽĺĬ  1 ľĬƞĺĵĔŇĨ 
 
 

 
ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮ&TQF) 
 
 
 
 
 
 
 
 
 
ŏĬŊŗŀĚěŅĔĴňĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŀŊŗĬĪňŗĴňŏĬŊŘŀľŅŒĔĸƟŏėňĵĚ
ĔńĬȮőħĵĬńĔĻŉĔļŅĵńĚĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟŒĬĔĶŃĭĺĬĺŇĝŅ
ĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
ĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬ TQF 
ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļŒľƟĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵȮĮĶńĭĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶ
ŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬ TQF 
ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļŒľƟĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟ
ėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬ TQF 

ŏľĴŊŀĬŏħŇĴ 

ŏľĴŊŀĬŏħŇĴ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
359707 Ĕ,ıĽ,Ȯ5.5Ȯ œĴőėĶŏĪėĬŇėŒĬıŊĝĽĺĬ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
359708 Ĕ,ıĽ,Ȯ5.6 ĔŅĶįĽĴıńĬīŋƢŐĸŃĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢȮ Ȯ1 ľĬƞĺĵĔŇĨ 
  ıŊĝĽĺĬĕńŘĬĽŌĚ 
 
 
 
 
359711 Ĕ,ıĽ,Ȯ5//Ȯ ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔĮĶŃŏĳĪľńĺ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
359712 Ĕ,ıĽ,Ȯ5/0 ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢœĴƟħŀĔœĴƟĮĶŃħńĭ Ȯ1 ľĬƞĺĵĔŇĨ 
 
359713 Ĕ,ıĽ,Ȯ5/1  ĽĶňĶĺŇĪĵŅœĴƟħŀĔœĴƟĮĶŃħńĭ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
359715 Ĕ,ıĽ,Ȯ5/3  ĔĸƟĺĵœĴƟĺŇĪĵŅĕńŘĬĽŌĚ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 

359707 Ĕ,ıĽ,Ȯ5.5Ȯ œĴőėĶŏĪėĬŇėŒĬıŊĝĽĺĬ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
ŏľĴŊŀĬŏħŇĴ 
 
 
359709  Ĕ,ıĽ,Ȯ509 ĔŅĶěńħěŜŅŐĬĔıŊĝĽĺĬ 4 ľĬƞĺĵĔŇĨ 
 
 
359711 Ĕ,ıĽ,Ȯ5//Ȯ ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔĮĶŃŏĳĪľńĺ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
ĵĔŏĸŇĔ 
 
359713 Ĕ,ıĽ,Ȯ5/1  ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
359715 Ĕ,ıĽ,Ȯ5/3  ĔĸƟĺĵœĴƟĺŇĪĵŅĕńŘĬĽŌĚ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 

ĮĶńĭŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬŏıŊŗŀŒľƟőŀĔŅĽĬńĔĻŉĔļŅŒĬľĸŅĵ
ľĸńĔĽŌĨĶĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸ
ĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬ TQF 
 
 
 
ŏĮƕħĔĶŃĭĺĬĺŇĝŅŒľĴƞȮĞŉŗĚĶĺĴŏĬŊŘŀľŅĺŇĝŅĕŀĚĔĶŃĭĺĬĺŇĝŅȮ
13750/ȮŐĸŃȮ13753/ ŏĬŊŗŀĚěŅĔĴňŏĬŊŘŀľŅĽƞĺĬľĬŉŗĚ
ŏľĴŊŀĬĔńĬŐĸŃĽŅĴŅĶĩŏĝŊŗŀĴőĵĚĔńĬœħƟ  
ĮĶńĭŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬŏıŊŗŀŒľƟőŀĔŅĽĬńĔĻŉĔļŅŒĬľĸŅĵ
ľĸńĔĽŌĨĶĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟȮĮĶńĭĸńĔļĦŃ
ĔĶŃĭĺĬĺŇĝŅŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃ
ĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬ TQF 
ĴňŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅĪňŗĽŀħėĸƟŀĚŐĸŃėĸƟŅĵėĸŉĚĔńĭ
ĔĶŃĭĺĬĺŇĝŅȮ1375.6 
ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļĴňėĺŅĴĩŌĔ
ĨƟŀĚŐĸŃĽŀħėĸƟŀĚĔńĬȮĮĶńĭŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬŏıŊŗŀŒľƟ
őŀĔŅĽĬńĔĻŉĔļŅŒĬľĸŅĵľĸńĔĽŌĨĶĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬ
œħƟȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴ
ĔĶŀĭĴŅĨĶģŅĬ TQF 
ĮĶńĭĮĶŋĚŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĕńŘĬĽŌĚȮĽŀħėĸƟŀĚ
ĔńĭĽĩŅĬĔŅĶĦƢȮŏĪėőĬőĸĵňȮŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŒĬĮƤěěŋĭńĬȮ
ŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬ TQF  
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
359716 Ĕ,ıĽ,Ȯ5/4  ĽĶňĶĺŇĪĵŅľĸńĚŏĔŖĭŏĔňŗĵĺĕńŘĬĽŌĚĕŀĚœĴƟħŀĔ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
13750/ Ĕ,ıĽ,Ȯ50/Ȯ ĔŅĶěŜŅŐĬĔıŊĝįńĔ Ȯ1 ľĬƞĺĵĔŇĨ 
 
359722 Ĕ,ıĽ,Ȯ500Ȯ ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝįńĔ Ȯ1ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
359723 Ĕ,ıĽ,Ȯ501Ȯ ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔȮ/  1ȮľĬƞĺĵĔŇĨ 
 
359724 Ĕ,ıĽ,Ȯ502Ȯ ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔȮ0  3 ľĬƞĺĵĔŇĨ 
 
 359751 Ĕ,ıĽ,Ȯ53/Ȯ ĔŅĶěŜŅŐĬĔœĴƟįĸŏĻĶļģĔŇě  3 ľĬƞĺĵĔŇĨ 
 
359752 Ĕ,ıĽ,Ȯ530Ȯ ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢœĴƟįĸ  3 ľĬƞĺĵĔŇĨ 
 
 
 
 

359716 Ĕ,ıĽ,Ȯ5/4  ĽĶňĶĺŇĪĵŅľĸńĚŏĔŖĭŏĔňŗĵĺĕńŘĬĽŌĚĕŀĚħŀĔœĴƟ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
ĵĔŏĸŇĔ 
        
359722 Ĕ,ıĽ,Ȯ500Ȯ ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝįńĔ Ȯ1ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
359723 Ĕ,ıĽ,Ȯ501Ȯ ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔȮ  1ȮľĬƞĺĵĔŇĨ 
 
ĵĔŏĸŇĔ 
 
ĵĔŏĸŇĔ 
 
ĵĔŏĸŇĔ 
 
 
 
 

ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļŒľƟĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵȮĮĶńĭĮĶŋĚŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĽĩŅĬĔŅĶĦƢȮŏĪėőĬőĸĵňȮŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŒĬ
ĮƤěěŋĭńĬȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮ
ĨŅĴĔĶŀĭĴŅĨĶģŅĬ TQF  
ĶĺĴŏĬŊŘŀľŅĺŇĝŅĕŀĚĔĶŃĭĺĬĺŇĝŅȮ13750/ȮŐĸŃȮ13753/Ȯ
ŐĸƟĺŏĮƕħŏĮƦĬĔĶŃĭĺĬĺŇĝŅŒľĴƞŏĮƦĬȮĔĶŃĭĺĬĺŇĝŅȮ1375.7 
ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļŒľƟĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵȮĮĶńĭŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬŏıŊŗŀŒľƟ
őŀĔŅĽĬńĔĻŉĔļŅŒĬľĸŅĵľĸńĔĽŌĨĶĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬ
œħƟȮȮĮĶńĭĮĶŋĚŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅŒľƟĽŀħėĸƟŀĚĔńĭ
ĽĩŅĬĔŅĶĦƢȮŏĪėőĬőĸĵňȮŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŒĬĮƤěěŋĭńĬȮŐĸŃ
ĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬ TQF 
ȮĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔœħƟĵŋĭĶĺĴĔĶŃĭĺĬĺŇĝŅȮ
137501ȮŐĸŃȮ137502ȮŏĕƟŅœĺƟħƟĺĵĔńĬőħĵŒĝƟĶľńĽȮ137501 
ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ137502ȮőħĵĬŜŅŏĬŊŘŀľŅœĮĶĺĴĔńĭ
ĔĶŃĭĺĬĺŇĝŅȮ137501 
ĶĺĴŏĬŊŘŀľŅĺŇĝŅĕŀĚĔĶŃĭĺĬĺŇĝŅȮ13750/ȮŐĸŃȮ13753/Ȯ
ŐĸƟĺŏĮƕħŏĮƦĬĔĶŃĭĺĬĺŇĝŅŒľĴƞŏĮƦĬȮĔĶŃĭĺĬĺŇĝŅȮ1375.7 
ĴňŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅĪňŗĽŀħėĸƟŀĚŐĸŃėĸƟŅĵėĸŉĚĔńĭ
ĔĶŃĭĺĬĺŇĝŅȮ1375.6 
 
 
 



88 
 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
359753 Ĕ,ıĽ,Ȯ531Ȯ ĽĶňĶĺŇĪĵŅĕŀĚœĴƟįĸŏĻĶļģĔŇě  3 ľĬƞĺĵĔŇĨ 
 
 
 
 
359871 Ĕ,ıĽ,Ȯ65/Ȯ ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ/ Ȯ1 ľĬƞĺĵĔŇĨ
359872 Ĕ,ıĽ,Ȯ650Ȯ ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ0 Ȯ2 ľĬƞĺĵĔŇĨ 
359873Ȯ Ĕ,ıĽ,Ȯ651Ȯ ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ1 3 ľĬƞĺĵĔŇĨ 
      /,0ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ&ĩƟŅĴň' œĴƞŏĔŇĬȮȮȮ Ȯ5ȮľĬƞĺĵĔŇĨ 
 1.2.1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ ȮȮȮȮœĴƞĴň  
 /,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ&ĩƟŅĴň' ȮȮȮȮœĴƞŏĔŇĬ 5ȮľĬƞĺĵĔŇĨ 
  0,ȮĔĶŃĭĺĬĺŇĝŅĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮœĴƞĴň 
ĕ,ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮĔ,ıĽ,Ȯ677Ȯ&137677'ȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    Ȯ14ȮľĬƞĺĵĔŇĨ 
ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 /,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮ-ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮ     - ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ
             ĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔȮȮ 
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ ĮĶŃĔŀĭħƟĺĵ 
 1. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬ
ľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶ
ĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer review) ĔƞŀĬĔŅĶĨňıŇĴıƢȮŐĸŃŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅıŊĝĽĺĬȮőħĵįĸĚŅĬĪňŗŏįĵŐıĶƞĬńŘĬĨƟŀĚŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&full 
paper)ȮěŜŅĬĺĬȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŏĮƦĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ
ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

359753 Ĕ,ıĽ,Ȯ531Ȯ ĽĶňĶĺŇĪĵŅĕŀĚœĴƟįĸŏĻĶļģĔŇě  3 ľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
 
 
 
 
 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮĔ,ıĽ,Ȯ677Ȯ&137677'ȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    Ȯ 14ȮľĬƞĺĵĔŇĨ 
 
ė,ȮŏľĴŊŀĬŏħŇĴ 
 
 
ĚȮ,ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ ĮĶŃĔŀĭħƟĺĵ 

1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚ
ĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮőħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸ 
ISI, SCOPUS, PubMed, Web of Science ľĶŊŀ ACI ľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮ
ŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔěŜŅĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚ 

 
 

ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļŒľƟĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵȮĮĶńĭŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬŏıŊŗŀŒľƟ
őŀĔŅĽĬńĔĻŉĔļŅŒĬľĸŅĵľĸńĔĽŌĨĶĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬ
œħƟ ĮĶńĭŏĬŊŘŀľŅŒľƟĽŀħėĸƟŀĚĪńĬĽĴńĵȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸ
ĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬ TQF 
 
 

 
 
 
 
 
ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅ
ħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0359 
 
 
 
 
 
ĮĶńĭěŜŅĬĺĬŒľƟŏľĴŅŃĽĴŐĸŃĮĶńĭŏĚŊŗŀĬœĕȮŏıŊŗŀŒľƟŏĮƦĬœĮ
ĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339 
 
 
 

ŏľĴŊŀĬŏħŇĴ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
0,ȮĴňĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴȮ

œĴƞĬƟŀĵĔĺƞŅȮ/ȮŏĶŊŗŀĚ 
  1,ȮĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅįĸĔŅĶĺŇěńĵŏĮƦĬĸŅĵĸńĔļĦƢŀńĔļĶȮĨŅĴŐĭĭĶŅĵĚŅĬȮȮ
ĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅıŊĝĽĺĬȮĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃ
ŏĔļĨĶĻŅĽĨĶƢȮŐĸŃĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅėĔŅĶĻŉĔļŅ 
     4. ĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢŏĮƦĬĳŅļŅŀńĚĔķļ 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩ
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀ
ĽŀĭŒľĴƞ ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬ 1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔ
ĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
Ĝ,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ŒľƟĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ

ĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 
 

ĝ,ȮĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮ(Thesis defense)  
   ĨƟŀĚĽŀĭĺŇĪĵŅĬŇıĬīƢȮőħĵĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀĽŅīŅĶĦĝĬȮŐĸŃĴňĔŅĶĽŀĭĮŅĔ
ŏĮĸƞŅőħĵėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ 

2. ŏľĴŊŀĬŏħŇĴ 
 
3. ĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬ
ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĬŜŅŏĽĬŀĨƞŀĮĶŃīŅĬĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŏıŊŗŀĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
  
    ĨńħŀŀĔ 
ě. ŏľĴŊŀĬŏħŇĴ 
 
 
 
 
 
 
 
Ĝ,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅ
ĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ 
ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 
ĨńħŀŀĔ 

 
 
ŏıŊŗŀĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴ
ŐįĬĔŅĶĻŉĔļŅĪňŗĔŜŅľĬħœĺƟ 
 
 
ĴňĕƟŀĭńĚėńĭĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵœħƟĶŃĭŋœĺƟĝńħŏěĬŐĸƟĺ 
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ľĸńĔĽŌĨĶȮŐĭĭȮ0,0 ĽŜŅľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ72ȮľĬƞĺĵĔŇĨ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ     02ȮľĬƞĺĵĔŇĨ 
  1. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ        œĴƞĬƟŀĵĔĺƞŅ      02ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮ/,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ Ȯ œĴƞĬƟŀĵĔĺƞŅȮ       7ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ       1ȮľĬƞĺĵĔŇĨ 
13767/ȮĔ,ıĽ,Ȯ67/ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ/Ȯ              /Ȯ ľĬƞĺĵĔŇĨ 
137670ȮĔ,ıĽ,Ȯ670ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ0Ȯ         / ȮľĬƞĺĵĔŇĨ 
137671ȮĔ,ıĽ,Ȯ671ȮȮĽńĴĴĬŅĮĶŇĠĠŅŏŀĔȮ1Ȯ         1 ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 4ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏľĸƞŅĬňŘȮ 
359701  Ĕ,ıĽ,Ȯ5./ȮȮȮȮȮĔŅĶŒĝƟĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚȮȮȮȮȮȮȮȮȮȮ1 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıŊĝĪŅĚħƟŅĬĔŅĶŏĔļĨĶ 
1375.0 Ĕ,ıĽ,Ȯ5.0Ȯ ĔŅĶŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀĕŀĚıŊĝŒĬĔŅĶŏĔļĨĶ Ȯ1 ľĬƞĺĵĔŇĨ 
359703 Ĕ,ıĽ,Ȯ5.1 ėĺŅĴĽńĴıńĬīƢĕŀĚĬŘŜŅĨƞŀıŊĝ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
359704 Ĕ,ıĽ,Ȯ5.2Ȯ ŏĞĸĸƢıńĬīŋĻŅĽĨĶƢĪŅĚĔŅĶŏĔļĨĶ  1 ľĬƞĺĵĔŇĨ 
 
359705 Ĕ,ıĽ,Ȯ5.3Ȯ ĽĶňĶĺŇĪĵŅľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺıŊĝĽĺĬ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
ĵĔŏĸŇĔ 
 
 
359704 Ĕ,ıĽ,Ȯ5.2Ȯ ŏĞĸĸƢıńĬīŋĻŅĽĨĶƢĪŅĚĔŅĶŏĔļĨĶ  1 ľĬƞĺĵĔŇĨ 
 
359705 Ĕ,ıĽ,Ȯ5.3Ȯ ĽĶňĶĺŇĪĵŅľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺıŊĝĽĺĬ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
ŏĬŊŗŀĚěŅĔĴňĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŀŊŗĬĪňŗĴňŏĬŊŘŀľŅ
ŒĔĸƟŏėňĵĚĔńĬȮőħĵĬńĔĻŉĔļŅĵńĚĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟŒĬ
ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
ĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬ TQF 
ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļŒľƟĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵȮĮĶńĭĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶ
ŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬ TQF 
 
 

ŏľĴŊŀĬŏħŇĴ 

ŏľĴŊŀĬŏħŇĴ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
359706 Ĕ,ıĽ,Ȯ5.4Ȯ īŅĨŋŀŅľŅĶŒĬĔŅĶįĸŇĨıŊĝĽĺĬ  1 ľĬƞĺĵĔŇĨ 
 
 
359707 Ĕ,ıĽ,Ȯ5.5Ȯ œĴőėĶŏĪėĬŇėŒĬıŊĝĽĺĬ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
359708 Ĕ,ıĽ,Ȯ5.6 ĔŅĶįĽĴıńĬīŋƢŐĸŃĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢȮ Ȯ1 ľĬƞĺĵĔŇĨ 
  ıŊĝĽĺĬĕńŘĬĽŌĚ 
 
 
 
359711 Ĕ,ıĽ,Ȯ5//Ȯ ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔĮĶŃŏĳĪľńĺ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
359712 Ĕ,ıĽ,Ȯ5/0 ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢœĴƟħŀĔœĴƟĮĶŃħńĭ Ȯ1 ľĬƞĺĵĔŇĨ 
 
359713 Ĕ,ıĽ,Ȯ5/1  ĽĶňĶĺŇĪĵŅœĴƟħŀĔœĴƟĮĶŃħńĭ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
 

359706 Ĕ,ıĽ,Ȯ5.4Ȯ īŅĨŋŀŅľŅĶŒĬĔŅĶįĸŇĨıŊĝĽĺĬ  1 ľĬƞĺĵĔŇĨ 
 
 
359707 Ĕ,ıĽ,Ȯ5.5Ȯ œĴőėĶŏĪėĬŇėŒĬıŊĝĽĺĬ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
ŏľĴŊŀĬŏħŇĴ 
 
359709  Ĕ,ıĽ,Ȯ509 ĔŅĶěńħěŜŅŐĬĔıŊĝĽĺĬ 4 ľĬƞĺĵĔŇĨ 
 
 
359711 Ĕ,ıĽ,Ȯ5//Ȯ ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔĮĶŃŏĳĪľńĺ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
ĵĔŏĸŇĔ 
 
359713 Ĕ,ıĽ,Ȯ5/1  ĽĶňĶĺŇĪĵŅĕŀĚœĴƟħŀĔ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
 

ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļŒľƟĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟ
ėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬ TQF 
ĮĶńĭŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬŏıŊŗŀŒľƟőŀĔŅĽĬńĔĻŉĔļŅŒĬ
ľĸŅĵľĸńĔĽŌĨĶĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟȮŐĸŃĮĶńĭĮĶŋĚ
ŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬ 
TQF 
 
 
ŏĮƕħĔĶŃĭĺĬĺŇĝŅŒľĴƞȮĞŉŗĚĶĺĴŏĬŊŘŀľŅĺŇĝŅĕŀĚĔĶŃĭĺĬ
ĺŇĝŅȮ13750/ȮŐĸŃȮ13753/ ŏĬŊŗŀĚěŅĔĴňŏĬŊŘŀľŅĽƞĺĬľĬŉŗĚ
ŏľĴŊŀĬĔńĬŐĸŃĽŅĴŅĶĩŏĝŊŗŀĴőĵĚĔńĬœħƟ  
ĮĶńĭŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬŏıŊŗŀŒľƟőŀĔŅĽĬńĔĻŉĔļŅŒĬ
ľĸŅĵľĸńĔĽŌĨĶĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟȮĮĶńĭĸńĔļĦŃ
ĔĶŃĭĺĬĺŇĝŅŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃ
ĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬ TQF 
ĴňŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅĪňŗĽŀħėĸƟŀĚŐĸŃėĸƟŅĵėĸŉĚĔńĭ
ĔĶŃĭĺĬĺŇĝŅȮ1375.6 
ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļĴň
ėĺŅĴĩŌĔĨƟŀĚŐĸŃĽŀħėĸƟŀĚĔńĬȮĮĶńĭŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬ
ĔƞŀĬŏıŊŗŀŒľƟőŀĔŅĽĬńĔĻŉĔļŅŒĬľĸŅĵľĸńĔĽŌĨĶĽŅĴŅĶĩ
ĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭ
ĪńŘĚȮ3ȮħƟŅĬȮĨŅĴĔĶŀĭĴŅĨĶģŅĬ TQF 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
359715 Ĕ,ıĽ,Ȯ5/3  ĔĸƟĺĵœĴƟĺŇĪĵŅĕńŘĬĽŌĚ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
359716 Ĕ,ıĽ,Ȯ5/4  ĽĶňĶĺŇĪĵŅľĸńĚŏĔŖĭŏĔňŗĵĺĕńŘĬĽŌĚĕŀĚœĴƟħŀĔ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
13750/ Ĕ,ıĽ,Ȯ50/Ȯ ĔŅĶěŜŅŐĬĔıŊĝįńĔ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
359722 Ĕ,ıĽ,Ȯ500Ȯ ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝįńĔ Ȯ1ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
359723 Ĕ,ıĽ,Ȯ501Ȯ ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔȮ/  1ȮľĬƞĺĵĔŇĨ 
 
 
359724 Ĕ,ıĽ,Ȯ502Ȯ ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔȮ0  3 ľĬƞĺĵĔŇĨ 
 
 

359715 Ĕ,ıĽ,Ȯ5/3  ĔĸƟĺĵœĴƟĺŇĪĵŅĕńŘĬĽŌĚ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
359716 Ĕ,ıĽ,Ȯ5/4  ĽĶňĶĺŇĪĵŅľĸńĚŏĔŖĭŏĔňŗĵĺĕńŘĬĽŌĚĕŀĚħŀĔœĴƟ Ȯ1 ľĬƞĺĵĔŇĨ 
 
 
 
 
ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅ      
  
 
359722 Ĕ,ıĽ,Ȯ500Ȯ ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝįńĔ Ȯ1ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
359723 Ĕ,ıĽ,Ȯ501Ȯ ĽĶňĶĺŇĪĵŅĕŀĚıŊĝįńĔȮ  1ȮľĬƞĺĵĔŇĨ 
 
 
ĵĔŏĸŇĔ 
 
 

ĮĶńĭĮĶŋĚŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĕńŘĬĽŌĚȮĽŀħėĸƟŀĚ
ĔńĭĽĩŅĬĔŅĶĦƢȮŏĪėőĬőĸĵňȮŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŒĬĮƤěěŋĭńĬȮ
ŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴ
ĔĶŀĭĴŅĨĶģŅĬ TQF  
ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļŒľƟĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵȮĮĶńĭĮĶŋĚŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĽĩŅĬĔŅĶĦƢȮŏĪėőĬőĸĵňȮŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŒĬ
ĮƤěěŋĭńĬȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮ
ĨŅĴĔĶŀĭĴŅĨĶģŅĬ TQF  
ĶĺĴŏĬŊŘŀľŅĺŇĝŅĕŀĚĔĶŃĭĺĬĺŇĝŅȮ13750/ȮŐĸŃȮ13753/Ȯ
ŐĸƟĺŏĮƕħŏĮƦĬĔĶŃĭĺĬĺŇĝŅŒľĴƞŏĮƦĬȮĔĶŃĭĺĬĺŇĝŅȮ
1375.7 
ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļŒľƟĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵȮĮĶńĭŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ
ŏıŊŗŀŒľƟőŀĔŅĽĬńĔĻŉĔļŅŒĬľĸŅĵľĸńĔĽŌĨĶĽŅĴŅĶĩ
ĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟȮȮĮĶńĭĮĶŋĚŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĽĩŅĬĔŅĶĦƢȮŏĪėőĬőĸĵňȮŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŒĬ
ĮƤěěŋĭńĬȮŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮ
ĨŅĴĔĶŀĭĴŅĨĶģŅĬ TQF 
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔœħƟĵŋĭĶĺĴĔĶŃĭĺĬĺŇĝŅȮ
137501ȮŐĸŃȮ137502ȮŏĕƟŅœĺƟħƟĺĵĔńĬőħĵŒĝƟĶľńĽȮ
137501 
ĵĔŏĸŇĔĔĶŃĭĺĬĺŇĝŅȮ137502ȮőħĵĬŜŅŏĬŊŘŀľŅœĮĶĺĴĔńĭ
ĔĶŃĭĺĬĺŇĝŅȮ359723 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 359751 Ĕ,ıĽ,Ȯ53/Ȯ ĔŅĶěŜŅŐĬĔœĴƟįĸŏĻĶļģĔŇě  3 ľĬƞĺĵĔŇĨ 
 
 
359752 Ĕ,ıĽ,Ȯ530Ȯ ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢœĴƟįĸ  3 ľĬƞĺĵĔŇĨ 
 
359753 Ĕ,ıĽ,Ȯ531Ȯ ĽĶňĶĺŇĪĵŅĕŀĚœĴƟįĸŏĻĶļģĔŇě  3 ľĬƞĺĵĔŇĨ 
 
 
 
 
 
359871 Ĕ,ıĽ,Ȯ65/Ȯ ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ/ Ȯ1 ľĬƞĺĵĔŇĨ
359872 Ĕ,ıĽ,Ȯ650Ȯ ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ0 Ȯ2 ľĬƞĺĵĔŇĨ 
359873Ȯ Ĕ,ıĽ,Ȯ651Ȯ ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚıŊĝĽĺĬȮ1 3 ľĬƞĺĵĔŇĨ 
/,0ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ&ĩƟŅĴň'    œĴƞŏĔŇĬȮ /3ȮľĬƞĺĵĔŇĨ 
 1.2.1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ ȮȮœĴƞĴň 
 /,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ&ĩƟŅĴň' ȮȮœĴƞŏĔŇĬ /3ȮľĬƞĺĵĔŇĨ 
0,ȮĔĶŃĭĺĬĺŇĝŅĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮ      œĴƞĴň 
ĕ,ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 26ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮĔ,ıĽ,Ȯ676Ȯ&137676'ȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 26ȮľĬƞĺĵĔŇĨ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ȮȮȮ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮ-ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮ      - ėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ

 ĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔȮȮ 
 

ĵĔŏĸŇĔ  
 
 
ĵĔŏĸŇĔ 
 
359753 Ĕ,ıĽ,Ȯ531Ȯ ĽĶňĶĺŇĪĵŅĕŀĚœĴƟįĸŏĻĶļģĔŇě  3 ľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
ȮȮŏľĴŊŀĬŏħŇĴ 
 
 
ȮȮȮŏľĴŊŀĬŏħŇĴ 
 
 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 26ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮĔ,ıĽ,Ȯ676Ȯ&137676'ȮħŋļġňĬŇıĬīƢ ȮȮȮȮȮȮȮ 26ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 

ĶĺĴŏĬŊŘŀľŅĺŇĝŅĕŀĚĔĶŃĭĺĬĺŇĝŅȮ13750/ȮŐĸŃȮ13753/Ȯ
ŐĸƟĺŏĮƕħŏĮƦĬĔĶŃĭĺĬĺŇĝŅŒľĴƞŏĮƦĬȮĔĶŃĭĺĬĺŇĝŅȮ
1375.7 
ĴňŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅĪňŗĽŀħėĸƟŀĚŐĸŃėĸƟŅĵėĸŉĚĔńĭ
ĔĶŃĭĺĬĺŇĝŅȮ1375.6 
ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļŒľƟĴňėĺŅĴĩŌĔĨƟŀĚŐĸŃ
ĽŀħėĸƟŀĚĔńĭĳŅļŅœĪĵȮĮĶńĭŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ
ŏıŊŗŀŒľƟőŀĔŅĽĬńĔĻŉĔļŅŒĬľĸŅĵľĸńĔĽŌĨĶĽŅĴŅĶĩ
ĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟ ĮĶńĭŏĬŊŘŀľŅŒľƟĽŀħėĸƟŀĚĪńĬĽĴńĵȮ
ŐĸŃĮĶńĭĮĶŋĚŒľƟĴňįĸĔŅĶŏĶňĵĬĶŌƟėĶĭĪńŘĚȮ3ȮħƟŅĬȮĨŅĴ
ĔĶŀĭĴŅĨĶģŅĬ TQF 
 
 
 
 
 
 
 
ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0359 
 
 
 
 
 



94 
 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ ĮĶŃĔŀĭħƟĺĵ 

1. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵħŜŅŏĬŇĬĔŅĶŒľƟįĸĚŅĬ
ľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚ
ĺŇĝŅĔŅĶĪňŗĴňĔĶĶĴĔŅĶĳŅĵĬŀĔĴŅĶƞĺĴĔĸńŗĬĔĶŀĚȮ(peer review) ĔƞŀĬĔŅĶĨňıŇĴıƢȮ
ŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅıŊĝĽĺĬȮőħĵįĸĚŅĬĪňŗŏįĵŐıĶƞĬńŘĬĨƟŀĚŏĮƦĬĭĪėĺŅĴ
ĜĭńĭŏĨŖĴȮ&full paper)ȮěŜŅĬĺĬȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŏĮƦĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇ
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
0,ȮĴňĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵȮŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴȮœĴƞ
ĬƟŀĵĔĺƞŅȮ2ȮŏĶŊŗŀĚ 
 
Ȯ1,ȮĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅįĸĔŅĶĺŇěńĵŏĮƦĬĸŅĵĸńĔļĦƢŀńĔļĶȮĨŅĴŐĭĭĶŅĵĚŅĬȮȮĕŀĚ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅıŊĝĽĺĬȮĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃ
ŏĔļĨĶĻŅĽĨĶƢȮŐĸŃĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 2,ȮĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢŏĮƦĬĳŅļŅŀńĚĔķļ 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

 1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩ
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
 2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀ
ĽŀĭŒľĴƞ ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬ 1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔ
ĔŅĶĽŀĭėĶńŘĚŐĶĔ 

3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ 
Ĝ,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 ŒľƟĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔ 
 

Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ ĮĶŃĔŀĭħƟĺĵ 

1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢěŜŅĬĺĬȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵŏĮƦĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, SCOPUS, PubMed, Web of Science ľĶŊŀ ACI ľĶŊŀŏĮƦĬ
ĔŅĶěħĽŇĪīŇĭńĨĶȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃŏĮƦĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI 
Tier /ȮľĶŊŀŏĮƦĬĔŅĶěħĽŇĪīŇĭńĨĶȮőħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ      
 
2. ĔŅĶŏĽĬŀįĸĚŅĬĳŅėĭĶĶĵŅĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴœĴƞĬƟŀĵĔĺƞŅȮ
0ȮŏĶŊŗŀĚȮőħĵŏĮƦĬĶŃħńĭĬŅĬŅĝŅĨŇœĴƞĬƟŀĵĔĺƞŅȮ/ȮŏĶŊŗŀĚ 
 
3. ĔŅĶĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮőħĵįƞŅĬėĺŅĴ
ŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĬŜŅŏĽĬŀĨƞŀĮĶŃīŅĬĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŏıŊŗŀĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
    
 ĨńħŀŀĔ 
ě. ŏľĴŊŀĬŏħŇĴ 
 
 
 
 
 
 
 
Ĝ,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėŜŅ
ĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀ

 

 
ĮĶńĭěŜŅĬĺĬŒľƟŏľĴŅŃĽĴŐĸŃĮĶńĭŏĚŊŗŀĬœĕȮŏıŊŗŀŒľƟŏĮƦĬœĮ
ĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339 
 
 
 
ĮĶńĭěŜŅĬĺĬŒľƟŏľĴŅŃĽĴȮŐĸŃĽŀħėĸƟŀĚĔńĭĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨȮ
ĻŉĔļŅȮı,Ļ,Ȯ0339 
ŏıŊŗŀĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴ
ŐįĬĔŅĶĻŉĔļŅĪňŗĔŜŅľĬħœĺƟ 
 
 
ĴňĕƟŀĭńĚėńĭĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵœħƟĶŃĭŋœĺƟĝńħŏěĬŐĸƟĺ 
 
 
 
 
 
 
 
 
ŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅ
ħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0339 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,Ȯ2555 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ, 2560 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ĝ,ȮĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮ(Thesis defense)  
     ĨƟŀĚĽŀĭĺŇĪĵŅĬŇıĬīƢȮőħĵĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀĽŅīŅĶĦĝĬȮŐĸŃĴňĔŅĶĽŀĭĮŅĔ
ŏĮĸƞŅőħĵėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ 

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ 
ĨńħŀŀĔ 

 
 
ĴňĕƟŀĭńĚėńĭĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵœħƟĶŃĭŋœĺƟĝńħŏěĬŐĸƟĺ 
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5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŜŅľĬħĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
  
 ŐĭĭȮ/,/ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ - 

  ĽŀĭĺńħėŋĦĽĴĭńĨŇ - 
  ŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ - 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 
  ĶĺĴ  . 

ŏľĴŊŀĬŏħŇĴ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ /2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ħŋļġňĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ /2 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

  ĶĺĴ  /0 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ħŋļġňĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

  ĶĺĴ  /0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

  ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
  ĶĺĴ 12 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ħŋļġňĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

  ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
  ĶĺĴ 12 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 ĶĺĴ /0 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ħŋļġňĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

  ĽŀĭĺŇĪĵŅĬŇıĬīƢ - 
 
  ĶĺĴ . 

ŏľĴŊŀĬŏħŇĴ 
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 ŐĭĭȮ/,0 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ - 

  ĽŀĭĺńħėŋĦĽĴĭńĨŇ - 
  ŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ - 

  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ . 

ŏľĴŊŀĬŏħŇĴ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,677 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,677 ħŋļġňĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ /0 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,677 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ /0 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,677 ħŋļġňĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,677 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,677 ħŋļġňĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ /0 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,677 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ /0 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,677 ħŋļġňĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
  ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,677 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

  ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
 ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,677 ħŋļġňĬŇıĬīƢ /0 
  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

  ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
 ĶĺĴ /0 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,Ȯ677Ȯ  ĺŇĪĵŅĬŇıĬīƢ 12 

  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

  ĶĺĴ 12 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  ľĬƞĺĵĔŇĨ 

359897 Ĕ,ıĽ,Ȯ677Ȯ  ħŋļġňĬŇıĬīƢ 12 

  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

  ĶĺĴ 12 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

  ĬŜŅŏĽĬŀŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 

  ĽŀĭĺŇĪĵŅĬŇıĬīƢ - 
 
  ĶĺĴ /0 

ŏľĴŊŀĬŏħŇĴ 
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 ŐĭĭȮ0,/ 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359xxx  ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅ 3 

źźźź  ĺŇĝŅŏĸŊŀĔŒĬľĶŊŀĬŀĔĽŅĕŅĺŇĝŅ 5 
  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ - 

  ĽŀĭĺńħėŋĦĽĴĭńĨŇ - 

  ŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ - 
  ĶĺĴ  /. 

ŏľĴŊŀĬŏħŇĴ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359899 Ĕ,ıĽ,677 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359899 Ĕ,ıĽ,677 ħŋļġňĬŇıĬīƢ /0 
  ĶĺĴ /0 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359899 Ĕ,ıĽ,677 ĺŇĪĵŅĬŇıĬīƢ /0 
359891 Ĕ,ıĽ,67/ ĽńĴĴĬŅȮ/ / 
  ĶĺĴ /1 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359899 Ĕ,ıĽ,677 ħŋļġňĬŇıĬīƢ /0 
359891 Ĕ,ıĽ,67/ ĽńĴĴĬŅȮ/ / 
  ĶĺĴ /1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

  ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
 
  ĶĺĴ . 

ŏľĴŊŀĬŏħŇĴ 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359899Ȯ Ĕ,ıĽ,677 ĺŇĪĵŅĬŇıĬīƢ 12 

359892 Ĕ,ıĽ,672 ĽńĴĴĬŅȮ0 / 
  ĶĺĴ  /1 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359899Ȯ Ĕ,ıĽ,677 ħŋļġňĬŇıĬīƢ 12 

359892 Ĕ,ıĽ,672 ĽńĴĴĬŅȮ0 / 
  ĶĺĴ  /1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

  ĽŀĭĺŇĪĵŅĬŇıĬīƢ - 
 
  ĶĺĴ . 

ŏľĴŊŀĬŏħŇĴ 

 

 ŐĭĭȮ0,0 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359xxx  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅ 1 

,,,,,,,,,,,,,  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬľĶŊŀĬŀĔĽŅĕŅĺŇĝŅ 1 

  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ - 

  ĽŀĭĺńħėŋĦĽĴĭńĨŇ - 

  ŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ - 
  ĶĺĴ  4 

ŏľĴŊŀĬŏħŇĴ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359xxx  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅ 1 
,,,,,,,,,,,,  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬľĶŊŀĬŀĔĽŅĕŅĺŇĝŅ 4 
  ĶĺĴ 7 

ŏľĴŊŀĬŏħŇĴ 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

,,,,,,,,,,,,  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬľĶŊŀĬŀĔĽŅĕŅĺŇĝŅ 4 

359891 Ĕ,ıĽ,67/ ĽńĴĴĬŅ / 
  ĶĺĴ  5 

ŏľĴŊŀĬŏħŇĴ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ĺŇĪĵŅĬŇıĬīƢ /0 
  ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ħŋļġňĬŇıĬīƢ /0 
  ĶĺĴ /0 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ĺŇĪĵŅĬŇıĬīƢ /0 

359892 Ĕ,ıĽ,670 ĽńĴĴĬŅȮ0 / 
  ĶĺĴ /1 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ħŋļġňĬŇıĬīƢ /0 

359892 Ĕ,ıĽ,670 ĽńĴĴĬŅȮ0 / 
  ĶĺĴ /1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ĺŇĪĵŅĬŇıĬīƢ /0 

  ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
  ĶĺĴ /0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ħŋļġňĬŇıĬīƢ /0 

  ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ - 
  ĶĺĴ /0 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ĺŇĪĵŅĬŇıĬīƢ /0 

359893 Ĕ,ıĽ,671 ĽńĴĴĬŅȮ / 
  ĶĺĴ /1 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 

359898 Ĕ,ıĽ,676 ħŋļġňĬŇıĬīƢ /0 

359893 Ĕ,ıĽ,671 ĽńĴĴĬŅȮ / 
  ĶĺĴ /1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 

  ĽŀĭĺŇĪĵŅĬŇıĬīƢ - 
 
  ĶĺĴ . 

ŏľĴŊŀĬŏħŇĴ 
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6. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 

 


