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ľĴĺħĪňŗȮ/Ȯ:  ĕƟŀĴŌĸĪńŗĺœĮ  
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 6. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ 1 
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ĕŀĚĽĩŅĭńĬ 
4 

ľĴĺħĪňŗȮ0Ȯ:  ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ  
 1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 5 
 0, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 6 
 1. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ // 
ľĴĺħĪňŗȮ1Ȯ:  ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ  
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 3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ /4 
 4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 13 
 5. ĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 13 
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 3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 

ěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅ &Curriculum Mapping) 
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ľĴĺħĪňŗȮ6Ȯ:  ĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ  
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 3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢ 6. 
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 5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔņľĬħĔŅĶĻŉĔļŅŏħŇĴ 

ĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
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 6, ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 114 
 7, ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇś 

ĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮ
ľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,033. 
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 8, ĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬŐĭĭȮ
ĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮ
ĕŀĚĬńĔĻŉĔļŅĭńĦĤŇĨĻŉĔļŅ 
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ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 

ĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ (ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ/ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344' 
 
ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ : ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĭńĦĤŇĨĺŇĪĵŅĸńĵȮ ŐĸŃėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĳŅėĺŇĝŅĝňĺĺŇĪĵŅ 

ľĴĺħĪňŗȮ1 ĕƟŀĴŌĸĪńŗĺœĮ 
1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵ 8 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃ 
  ĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ (ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ' 
ĳŅļŅŀńĚĔķļ 8Ȯ Doctor of Philosophy Program in Biodiversity and Ethnobiology  
  (International Program) 

 

2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅȮ 
 ĳŅļŅœĪĵ : ĝŊŗŀŏĨŖĴ  ĮĶńĝĠŅħŋļġňĭńĦĤŇĨ (ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ) 
  : ĝŊŗŀĵƞŀ   ĮĶ,ħ,Ȯ(ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ) 
 ĳŅļŅŀńĚĔķļ : ĝŊŗŀŏĨŖĴ  Doctor of Philosophy (Biodiversity and Ethnobiology) 
  : ĝŊŗŀĵƞŀ   Ph.D. (Biodiversity and Ethnobiology) 
 

3. ĝŊŗŀŐĕĬĚĺŇĝŅŏıŊŗŀĭńĬĪŉĔŒĬȮTranscript -œĴƞĴň- 
 

4. ěņĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ  
ŐĭĭȮ/,/ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ   48  ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ/,0ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72  ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ0,/ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ 48  ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ0,0ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ 72  ľĬƞĺĵĔŇĨȮ 

 

5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
 5,/Ȯ ĶŌĮŐĭĭȮ 
 ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮŐĸŃȮ0,/ 

 ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔ ľĸńĔĽŌĨĶȮ1ȮĮƖȮŐĸŃŒĝƟŏĺĸŅĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬ 4ȮĮƖĔŅĶĻŉĔļŅȮ 

 ľĸńĔĽŌĨĶȮŐĭĭȮ/,0ȮŐĸŃȮ0,0 
 ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔ ľĸńĔĽŌĨĶȮ4ȮĮƖȮŐĸŃŒĝƟŏĺĸŅĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬ 6ȮĮƖĔŅĶĻŉĔļŅȮ 

 3,0 ĮĶŃŏĳĪľĸńĔĽŌĨĶ 
 XȮ ĺŇĝŅĔŅĶ    
 ÄȮ ĺŇĝŅĝňı 
 ÄȮ ĮĢŇĭńĨŇĔŅĶ 
 5.3  ĳŅļŅĪňŗŒĝƟȮ 

ÄȮ ĳŅļŅœĪĵȮ 
XȮ ĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&ĶŃĭŋĳŅļŅ'  ĳŅļŅŀńĚĔķļ 
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 5,4  ĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
 Ä ĬńĔĻŉĔļŅœĪĵȮ 
 ÄȮ ĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ 
 XȮ ĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 

5.5 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
 XȮ ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬłȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
 ÄȮ ŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀňŗĬ 
  ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻ źźźźźź 
  ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
  ÄȮ ĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
  ÄȮ ĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 

5.6 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅȮ 
 ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
 XȮ ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 Ä  ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅ 
Ȯ  -ȮėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  -ȮėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬȮ 
ÄȮ ľĸńĔĽŌĨĶĮĶŇĠĠŅėŌƞȮ&Double Degree) 
ÄȮ ľĸńĔĽŌĨĶĮĶŇĠĠŅĶƞĺĴȮ&Joint Degree)     

 -Ȯ ĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵ-ĽĩŅĭńĬȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 ĝŊŗŀĮĶŇĠĠŅȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ȮĽŅĕŅĺŇĝŅȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 ĝŊŗŀĵƞŀĳŅļŅœĪĵȮ: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ&,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,' 
 ĝŊŗŀĵƞŀŀńĚĔķļȮ    : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ&,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,' 
 
  

6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
Á ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566ȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ &ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ/ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/' 

- ŏĶŇŗĴŒĝƟľĸńĔĽŌĨĶĨńŘĚŐĨƞȮĮƖȮı,Ļ,Ȯ2544Ȯ 
- ĴňįĸĭńĚėńĭŒĝƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ0344 

Á ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ10/2565 ŏĴŊŗŀĺńĬĪňŗ 21 ŏħŊŀĬĔńĬĵŅĵĬȮı,Ļ,Ȯ0343 
Á ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/.-0343ȮŏĴŊŗŀĺńĬĪňŗȮ07ȮŏħŊŀĬĨŋĸŅėĴȮı,Ļ,Ȯ0343 

 
 

7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0338ȮŒĬĮƖĔŅĶĻŉĔļŅȮ2567 
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8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ (ĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅ'  
Á ėĶŌ-ŀŅěŅĶĵƢȮ 
Á ĬńĔĺŇěńĵ 
Á ĬńĔĺŇĝŅĔŅĶŀŇĽĶŃ 
Á Science communication ľĶŊŀĳńĦĤŅĶńĔļƢŒĬŀĚėƢĔĶȮŏĝƞĬȮŀı,ĺĝ,ȮŀĚėƢĔŅĶĽĺĬıķĔļĻŅĽĨĶƢȮŏĮƦĬ
ĨƟĬ 

Á ĬńĔĽŇŗĚŐĺħĸƟŀĴ 
 
9. ĝŊŗŀȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĝŊŗŀ-ĽĔŋĸ 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮĶŃŏĪĻ,ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

1. ĶĻ,ħĶ,ĮĶŃĽŇĪīŇśȮ        
ĺńĚĳėıńĥĬĺĚĻƢ 

Ph,D,Ȯ&Forest Sciences', University of British Columbia, 
Canada, 2001 
M,S,Ȯ&Botany', Iowa State University, USA,, 1996 
ĺĪ.ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2536 

2. ĶĻ,ħĶ,ěĨŋıĸȮėņĮĺĬĽŅĵ ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

3. įĻ,ħĶ,īĬĺńĥĬƢȮŏĝŅĺĽĔŌȮ 
 

Ph,D,Ȯ&Systematic Botany', Leiden University,  
The Netherlands, 0./2 
M,S,Ȯ&Biology', Leiden University, The Netherlands, 0..4 
ĳ,ĭ,Ȯ&ŏĳĽńĝĻŅĽĨĶƢ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0324 

 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮ ŒĬĽĩŅĬĪňŗĨńŘĚȮ 
ÄȮ ĬŀĔĽĩŅĬĪňŗĨńŘĚȮ 

 
11. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮ 
 11.1 ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ4ȮĮĶŃĔŅĶȮ 
     ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĪňŗěņŏĮƦĬĨƟŀĚĬņĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶĕŉŘĬŀĵŌƞ
ĔńĭŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/1Ȯ&ı,Ļ,Ȯ0344-035.'ȮĵŉħľĸńĔĔŅĶȮŴĮĶńĝĠŅĕŀĚ
ŏĻĶļģĔŇěıŀŏıňĵĚŵȮŴĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŵȮŐĸŃȮŴėĬŏĮƦĬĻŌĬĵƢĔĸŅĚĔŅĶıńĥĬŅŵȮŐĸŃĵŉħľĸńĔĔŅĶ
ŏěĶŇĠŏĨŇĭőĨĪŅĚŏĻĶļģĔŇěĪňŗĸħėĺŅĴŏľĸŊŗŀĴĸŘņŐĸŃĕńĭŏėĸŊŗŀĬĔŅĶŏěĶŇĠŏĨŇĭőĨěŅĔĔŅĶŏıŇŗĴįĸŇĨĳŅıĔŅĶįĸŇĨ
ĭĬģŅĬĔŅĶŒĝƟĳŌĴŇĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴȮĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮőħĵĔŅĶ
ĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŏıŊŗŀĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀĽĶƟŅĚ
ŀŋĨĽŅľĔĶĶĴŒľĴƞŕȮĞŉŗĚĴňĔŅĶŏĽĶŇĴĽĶƟŅĚŐĸŃıńĥĬŅĻńĔĵĳŅıĪŋĬĴĬŋļĵƢőħĵĴňŐĬĺĪŅĚĔŅĶıńĥĬŅĪňŗĽņėńĠ
ĮĶŃĔŀĭħƟĺĵĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬĪňŗĽŀħŐĪĶĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮėĺŅĴĴň
ĶŃŏĭňĵĭĺŇĬńĵȮŐĸŃěŇĨĽŅīŅĶĦŃȮıńĥĬŅĻńĔĵĳŅıėĬŒľƟĴňĪńĔļŃȮėĺŅĴĶŌƟȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶħņĶĚĝňĺŇĨ
ŀĵƞŅĚĴňėŋĦėƞŅȮŐĸŃĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĴňŀĵŌƞŒľƟĨŀĭĽĬŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĪėőĬőĸĵňŐĭĭĔƟŅĺ



4 
 

 

ĔĶŃőħħȮőħĵŏĜıŅŃŏĶƞĚĽĶƟŅĚŐĸŃıńĥĬŅĭŋėĸŅĔĶĺŇěńĵŒĬĽŅĕŅȮSTEM (Science, Technology, 
Engineering, and Mathematics) 

       ĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵĽŌƞȮThailand 2,.ȮĨŅĴŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ/1Ȯ
&ı,Ļ,Ȯ0344Ȯ-Ȯ035.'ȮŐĸŃŐįĬĔŅĶĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ034.Ȯ-Ȯ0357ȮȮĨƞŅĚĴŋƞĚĽĶƟŅĚĮƤěěńĵŏıŊŗŀŏĔŊŘŀľĬŋĬĔŅĶ
ıńĥĬŅĮĶŃŏĪĻœĮŒĬĪŇĻĪŅĚŏħňĵĺĔńĬȮőħĵĵŉħĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ0.ȮĮƖŏĮƦĬľĸńĔȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĮĶńĝĠŅ
ħŋļġňĭńĦĤŇĨĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ &ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ'ȮĜĭńĭ
ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346ȮŏĮƦĬĔŅĶĝƞĺĵŏĨĶňĵĴıĶƟŀĴħƟŅĬĔņĸńĚėĬŐĸŃĔŅĶŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĕŀĚĭńĦĤŇĨŒľƟĴň
ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņėĺŅĴĶŌƟĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢœĮŒĝƟŒĬ
ĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŕȮŏĮƦĬĔŅĶĵĔĶŃħńĭėŋĦĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶ
ŒĬĨĸŅħŐĶĚĚŅĬŐĸŃĪńĔļŃĪňŗěņŏĮƦĬĨƞŀĔŅĶħņĶĚĝňĺŇĨŒĬĻĨĺĶĶļĪňŗȮ0/ȮĔƞŀŒľƟŏĔŇħėĺŅĴĴńŗĚėńŗĚĪŅĚŏĻĶļģĔŇě
įƞŅĬĔŅĶŒĝƟĬĺńĨĔĶĶĴȮŏĪėőĬőĸĵňȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 

 11.2 ĔŅĶĨŀĭĽĬŀĚŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ/5ȮĕƟŀȮĕŀĚ SDGsȮ 
ĽņĬńĔĚŅĬőėĶĚĔŅĶıńĥĬŅŐľƞĚĽľĮĶŃĝŅĝŅĨŇȮ&United Nations Development Program: UNDP) 

œħƟĔņľĬħŏĮƚŅľĴŅĵŒľƟŏĔŇħĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮ&Sustainable Development Goals : SDGs) ĞŉŗĚœħƟŒľƟ
ėĺŅĴĽņėńĠĔńĭĔŅĶĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅĪŋĔėĬĴňĔŅĶĻŉĔļŅĪňŗĴňėŋĦĳŅıŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴȮŐĸŃ
ĽĬńĭĽĬŋĬőŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩ
ĪŅĚŏĪėőĬőĸĵňȮĽĬńĭĽĬŋĬĬĺńĨĔĶĶĴŐĸŃŏıŇŗĴěŜŅĬĺĬĚŅĬĺŇěńĵŐĸŃĬńĔıńĥĬŅěŜŅĬĺĬĴŅĔȮŏĽĶŇĴĽĶƟŅĚĕňħ
ėĺŅĴĽŅĴŅĶĩħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĨĬŏıŊŗŀĴŋƞĚœĮĽŌƞŐĭĭŐįĬĔŅĶįĸŇĨŐĸŃĔŅĶĭĶŇőĳėĪňŗĵńŗĚĵŊĬȮ
ĞŉŗĚĶńģĭŅĸœĪĵœħƟŏĸŖĚŏľŖĬĩŉĚėĺŅĴĽņėńĠĕŀĚŏĮƚŅľĴŅĵħńĚĔĸƞŅĺȮěŉĚœħƟĬņĴŅįĬĺĔĔńĭŐįĬıńĥĬŅŏĻĶļģĔŇě
ŐĸŃĽńĚėĴŐľƞĚĝŅĨŇŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ 

ĪńŘĚĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚŐĸŃŏĮƚŅľĴŅĵĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬœħƟĴňĔŅĶĭŌĶĦŅĔŅĶœĺƟŒĬĔĶŀĭ
ĵŋĪīĻŅĽĨĶƢĝŅĨŇĶŃĵŃȮ0.ȮĮƖȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/1Ȯ&ı,Ļ,Ȯ0344Ȯ-Ȯ035.'Ȯ
ĶĺĴĪńŘĚĬőĵĭŅĵĮĶŃŏĪĻœĪĵȮ2,.ȮȮħƟĺĵĭĪĭŅĪľĬƟŅĪňŗĕŀĚĴľŅĺŇĪĵŅĸńĵĪņŒľƟŏĔŇħĔĶŃĭĺĬĔŅĶĪņĚŅĬĪňŗ
ĽŀħėĸƟŀĚĔńĭĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬœĴƞĺƞŅħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺŇěńĵĬĺńĨĔĶĶĴȮĬőĵĭŅĵŐĸŃĔŅĶĮĢŇĭńĨŇ
ŒĬĕŀĭŏĕĨĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶĽĶƟŅĚėĺŅĴŏĝŊŗŀĴőĵĚŐĸŃėĺŅĴįŌĔıńĬȮĪńŘĚŒĬĶŃħńĭĝŋĴĝĬȮĮĶŃŏĪĻȮ
ŐĸŃőĸĔȮĔŅĶĻŉĔļŅĨĸŀħĝňĺŇĨĪňŗŏĬƟĬįŌƟŏĶňĵĬĪŋĔėĬŏĮƦĬĻŌĬĵƢĔĸŅĚĞŉŗĚĬőĵĭŅĵĔŅĶĮĢŇĶŌĮĔŅĶĻŉĔļŅĴňėĺŅĴĴŋƞĚ
ľĴŅĵŐĸŃľĸńĔĔŅĶŏıŊŗŀĮĢŇĶŌĮĔŅĶĻŉĔļŅĕŀĚĝŅĨŇȮőħĵĴŋƞĚıńĥĬŅėĬœĪĵŒľƟŏĮƦĬĴĬŋļĵƢĪňŗĽĴĭŌĶĦƢĪńŘĚĶƞŅĚĔŅĵ
ěŇĨŒěĽĨŇĮƤĠĠŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴȮĴňěĶŇĵīĶĶĴȮŐĸŃĺńĥĬīĶĶĴŒĬĔŅĶħŜŅĶĚĝňĺŇĨĽŅĴŅĶĩŀĵŌƞĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ
ŀĵƞŅĚĴňėĺŅĴĽŋĕ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ&ľĸńĔĽŌĨĶ

ĬŅĬŅĝŅĨŇ' ĴňĮĶńĝĠŅŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭȮSDG4 Quality Education ĶńĭĶŀĚ
ĔŅĶĻŉĔļŅĪňŗŏĪƞŅŏĪňĵĴŐĸŃĪńŗĺĩŉĚȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĔƞĪŋĔėĬ SDG11 Sustainable Cities and 
Communities ĪņŒľƟŏĴŊŀĚŐĸŃĔŅĶĨńŘĚĩŇŗĬģŅĬĕŀĚĴĬŋļĵƢĴňėĺŅĴĮĸŀħĳńĵĪńŗĺĩŉĚȮıĶƟŀĴĶńĭėĺŅĴ
ŏĮĸňŗĵĬŐĮĸĚȮŐĸŃĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬ SDG13 Climate Action ħņŏĬŇĬĴŅĨĶĔŅĶŏĶƞĚħƞĺĬŏıŊŗŀĶńĭĴŊŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻŐĸŃįĸĔĶŃĪĭ SDG14 Life Below Water ŀĬŋĶńĔļƢŐĸŃŒĝƟĮĶŃőĵĝĬƢěŅĔ
ĴľŅĽĴŋĪĶŐĸŃĪĶńıĵŅĔĶĪŅĚĪŃŏĸȮŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬ SDG15 Life on Land ĮĔĮƚŀĚȮĲƘƨĬĲŌȮŐĸŃ
ĽƞĚŏĽĶŇĴĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĶŃĭĭĬŇŏĺĻĪŅĚĭĔŀĵƞŅĚĵńŗĚĵŊĬ  
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 11.3 ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
        ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞœħƟĔņľĬħĵŋĪīĻŅĽĨĶƢĨŅĴŐįĬıńĥĬŅĔŅĶĻŉĔļŅłȮĶŃĵŃĪňŗȮ/1Ȯ&ı,Ļ,Ȯ0344ȮůȮ
035.'ȮŒĬĶŌĮŐĭĭĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮħńĚĬňŘȮĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ./Ȯ&SO/'ȮĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ
ħƟŅĬĬĺńĨĔĶĶĴŏĻĶļģĔŇěģŅĬĝňĺĳŅıȮ&Biopolis Platform) ĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ.0Ȯ&SO0'ȮĽĶƟŅĚĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬĬĺńĨĔĶĶĴĔŅĶŐıĪĵƢȮĽŋĕĳŅıȮŐĸŃĔŅĶħŌŐĸįŌƟĽŌĚŀŅĵŋȮ&Medicopolis Platform) 
ĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ.1Ȯ&SO1'ȮĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬĸƟŅĬĬŅĽĶƟŅĚĽĶĶėƢȮ&Creative Lanna 
Platform) ĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ.2Ȯ&SO2'ȮĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬĔŅĶěńħĔŅĶĻŉĔļŅȮ&Education 
Platform) ĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ.3Ȯ&SO3'ȮĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ
&Research and Innovation Platform) ŐĸŃĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ.4Ȯ&SO4'ȮĭĶŇľŅĶěńħĔŅĶŀĚėƢĔĶ
ŏıŊŗŀĴŋƞĚĽŌƞėĺŅĴŏĮƦĬŏĸŇĻȮ&CMU Excellence Management Platform) őħĵľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ
0344'ȮĴňėĺŅĴĽŀħėĸƟŀĚŏĝŊŗŀĴőĵĚĕŀĚľĸńĔĽŌĨĶĔńĭŐįĬıńĥĬŅĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĶŃĵŃĪňŗȮ/1Ȯ
ŒĬĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ./Ȯ&SO/'ȮBiopolis platform őħĵĴňĚŅĬĺŇěńĵĪňŗŏĬƟĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĪńŘĚħƟŅĬĔŅĶŏĔļĨĶȮŀŋĨĽŅľĔĶĶĴȮĔŅĶŐıĪĵƢȮıĸńĚĚĚŅĬĪħŐĪĬȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ
ĽŀħėĸƟŀĚĔńĭĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ.1Ȯ&SO1'ȮĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬĸƟŅĬĬŅĽĶƟŅĚĽĶĶėƢȮ&Creative 
Lanna Platform) őħĵĴňĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴľĸŅĔľĸŅĵĕŀĚĝŅĨŇıńĬīŋƢŒĬĸƟŅĬĬŅȮĻŉĔļŅĕƟŀĴŌĸĳŌĴŇ
ĮƤĠĠŅȮŐĸŃĔŅĶĨƞŀĵŀħĪŅĚŀńĨĸńĔļĦƢĪňŗőħħŏħƞĬȮŐĸŃĽŀħėĸƟŀĚĔńĭĺńĨĩŋĮĶŃĽĚėƢŏĝŇĚĔĸĵŋĪīƢȮ.3Ȯ&SO3'Ȯ
Research and Innovation ĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶĪňŗĨƟŀĚĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶĺŇěńĵŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŒĬĪƟŀĚĩŇŗĬ 

   ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ&ľĸńĔĽŌĨĶ
ĬŅĬŅĝŅĨŇ-ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ0344'ȮěŃĝƞĺĵįĸŇĨħŋļġňĭńĦĤŇĨĪňŗĴňėŋĦĳŅıȮȮĽŅĴŅĶĩĬņėĺŅĴĶŌƟĪŅĚħƟŅĬėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢœĮŒĝƟŒĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃĨŀĭőěĪĵƢ
ĽņėńĠĕŀĚĮĶŃŏĪĻŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ  
11.4  ĔŅĶĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
 ȮȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ&ľĸńĔĽŌĨĶ
ĬŅĬŅĝŅĨŇ'ȮĜĭńĭĮĶńĭĮĶŋĚȮ0344ȮěŃĝƞĺĵįĸŇĨħŋļġňĭńĦĤŇĨĪňŗĽŅĴŅĶĩĬņėĺŅĴĶŌƟĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢœĮŒĝƟŒĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĞŉŗĚĨŀĭĶńĭĔńĭȮ&ĶƞŅĚ'ȮıĶĭ,ėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮįĸŇĨĔņĸńĚėĬėŋĦĳŅıĽŌĚŏıŊŗŀĪņĳŅĶĔŇěħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĕŀĚĮĶŃŏĪĻĶƞĺĴĔńĭ
ĽĩŅĭńĬȮŴīńĝĺŇĪĵƢŵȮĺŇĪĵĽĩŅĬĺŇĪĵŅĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵȮ&Thailand Academy of Sciences : TAS) 
ĞŉŗĚŏĮƦĬĻŌĬĵƢĔĸŅĚȮ&Hub) ŒĬĔŅĶŏĝŊŗŀĴőĵĚŏėĶŊŀĕƞŅĵĬńĔĺŇěńĵĬńĔĺŇĪĵŅĻŅĽĨĶƢȮĽĩŅĭńĬĺŇěńĵŐľƞĚĝŅĨŇȮŐĸŃ
ĴľŅĺŇĪĵŅĸńĵĴŅĪņĚŅĬĶƞĺĴĔńĬȮŏıŊŗŀŒĝƟĮĶŃőĵĝĬƢěŅĔőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚ
ĮĶŃŏĪĻȮŐĸŃįĸŇĨĬńĔĺŇĪĵŅĻŅĽĨĶƢĪňŗĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĚŅĬĺŇěńĵĞŉŗĚĽŀħėĸƟŀĚĔńĭŐĬĺĪŅĚĕŀĚĔŅĶ
ĮĶŃĝŋĴĽĴńĝĝŅĮĶŃŏĪĻĳŅėňŀĬŋĽńĠĠŅĽľĮĶŃĝŅĝŅĨŇȮ&Conference of Parties: COP) ĪňŗįƞŅĬĴŅȮœħƟŐĔƞȮ
ĔŅĶĮĶŃĝŋĴĽĴńĝĝŅĳŅėňŀĬŋĽńĠĠŅĺƞŅħƟĺĵėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĽĴńĵĪňŗȮ/3ȮĝƞĺĚĪňŗȮ/Ȯ&CBD COP /3'Ȯ
ŐĸŃĔŅĶĮĶŃĝŋĴĽĴńĝĝŅĮĶŃŏĪĻĳŅėňŀĬŋĽńĠĠŅĽľĮĶŃĝŅĝŅĨŇĺƞŅħƟĺĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮ
&COP04' 
 įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪńŘĚľĴħėŊŀȮħŋļġňĭńĦĤŇĨȮįŌƟŒĝƟħŋļġňĭńĦĤŇĨȮįŌƟĽŀĬĶŅĵĺŇĝŅȮŐĸŃĬńĔĻŉĔļŅĮƤěěŋĭńĬȮĴň
ėĺŅĴĨƟŀĚĔŅĶėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢȮœħƟŐĔƞȮ 
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- ĴňėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃėĺŅĴĶŌƟĕńŘĬĽŌĚĕŀĚĻŅĽĨĶƢĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅ
ĝŅĨŇıńĬīŋƢ 

- ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢĔńĭĻŅĽĨĶƢŀŊŗĬȮ
ŏıŊŗŀĽĶƟŅĚŏĮƦĬŀĚėƢėĺŅĴĶŌƟŒľĴƞȮŐĸŃĬņįĸĚŅĬĺŇěńĵĴŅŒĝƟŐĔƟĮƤĠľŅŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĮƤĠľŅ
ŏĜıŅŃľĬƟŅȮőħĵĵŉħľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶ 

- ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅŀĵƞŅĚĴňŏľĨŋįĸȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ
ŐĔƟœĕĮƤĠľŅȮŐĸŃȮėŇħȮĺŇŏėĶŅŃľƢȮŀĳŇĮĶŅĵĕƟŀĴŌĸěŅĔįĸĔŅĶĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃŏĮƦĬĶŃĭĭ 

- ŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶœħƟĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶȮŐĸŃŒĝƟĽŊŗŀŏĪėőĬőĸĵňŒĬĔŅĶĬņŏĽĬŀĶŅĵĚŅĬ
ŐĸŃįĸĚŅĬĺŇěńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

  ħńĚĬńŘĬȮėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢľĸńĔĕŀĚľĸńĔĽŌĨĶłȮėŊŀȮĴňŀĚėƢėĺŅĴĶŌƟĻŅĽĨĶƢĪŅĚħƟŅĬėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢĕńŘĬĽŌĚŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮŒĬĔŅĶěńħĔŅĶŐĸŃŐĔƟœĕĮƤĠľŅŐĔƞŀĚėƢĔĶľĶŊŀľĬƞĺĵĚŅĬŒĬ
ĽŅĕŅĺŇĝŅĝňıŀŊŗĬȮĝŋĴĝĬľĶŊŀĮĶŃĝŅĝĬĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňŀĵƞŅĚŏľĴŅŃĽĴȮĽŅĴŅĶĩ
ĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞěŅĔĚŅĬĺŇěńĵȮĬņœĮĽŌƞĔŅĶĨńħĽŇĬŒěŀĵƞŅĚĝŅĠĜĸŅħȮĶĺĴĩŉĚĴňėĺŅĴŒİƙĶŌƟȮĴňėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮĴňěŇĨĽŅīŅĶĦŃȮŐĸŃĶŌƟŏĪƞŅĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĭĶŇĭĪĽńĚėĴȮŏĮƦĬ
ıĸŏĴŊŀĚĪňŗħňĕŀĚĝŅĨŇŐĸŃĕŀĚőĸĔ 

 
/2,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ-ľĸńĔĽŌĨĶŀŊŗĬȮĕŀĚĽĩŅĭńĬȮȮ 
/2,/ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 
 ŏĮƦĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶȮĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ 
/2,0Ȯ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗŒľƟľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬħƟĺĵ 
ľĴĺħĺŇĝŅ ĔĶŃĭĺĬĺŇĝŅ ĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬňŘ 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬ
ĽŅĕŅĺŇĝŅŏĜıŅŃ 

/, 220703 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮŐĸŃ
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮ
ėĦŃŐıĪĵĻŅĽĨĶƢ 

/2,1Ȯ ĔŅĶĭĶŇľŅĶěńħĔŅĶȮ  
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĸĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĮĶŃőĵĝĬƢĨƞŀĔŅĶĪņħŋļġňĬŇıĬīƢȮŒĬĔĶŃĭĺĬĺŇĝŅ

ŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮĪńŘĚĬňŘŒĬĔŅĶıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶłȮěŃŀŅĻńĵĕƟŀĴŌĸĮĶŃĔŀĭŏĔňŗĵĺĔńĭ
ĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗĪņĔŅĶŏĮƕħĽŀĬȮĶĺĴĩŉĚėĺŅĴĵŇĬĵŀĴĕŀĚįŌƟĽŀĬŒĬĔĶŃĭĺĬ
ĺŇĝŅħńĚĔĸƞŅĺ 
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ľĴĺħĪňŗ 2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ  
 /,/ȮĮĶńĝĠŅ   

ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ&Biodiversity and Ethnobiology)* ĔĸƞŅĺĩŉĚ
ĔŅĶĭŌĶĦŅĔŅĶŐĕĬĚĺŇĝŅĨƞŅĚŕȮŒĬĔŅĶĻŉĔļŅĽŇŗĚĴňĝňĺŇĨĪŋĔĝĬŇħĪňŗĔĶŃěŅĵıńĬīŋƢŀĵŌƞŒĬĪŋĔĪƟŀĚĩŇŗĬȮőħĵĴňėĺŅĴĽńĴıńĬīƢ
ŏĔňŗĵĺĕƟŀĚĔńĭĽŇŗĚĴňĝňĺŇĨħƟĺĵĔńĬŏŀĚŐĸŃĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĶĺĴĪńŘĚŏĮƦĬĔŅĶĻŉĔļŅĔŅĶĬņĪĶńıĵŅĔĶĝňĺĳŅıĴŅŒĝƟ
ĮĶŃőĵĝĬƢŏĶŇŗĴĨƟĬěŅĔĔŅĶĽŊĭĪŀħĳŌĴŇĮƤĠĠŅıŊŘĬĭƟŅĬĕŀĚĝŅĨŇıńĬīŋƢĨƞŅĚŕȮŒĬĳŅėŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵĞŉŗĚĴňėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĽŌĚȮĪńŘĚĵńĚĴňėĺŅĴľĸŅĔľĸŅĵĪŅĚĝŅĨŇıńĬīŋƢĕŀĚĪƟŀĚĩŇŗĬħƟĺĵȮěŉĚĪņŒľƟĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶ
ĬňŘĴňėĺŅĴŏĮƦĬŏŀĔĸńĔļĦƢŐĸŃőħħŏħƞĬŏĮƦĬŀĵƞŅĚĵŇŗĚȮőħĵĭńĦĤŇĨěŃŏĮƦĬįŌƟĪňŗĴňėĺŅĴĶŌƟĕńŘĬĽŌĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıĪńŘĚħƟŅĬĔŅĶěńħěņŐĬĔĽŇŗĚĴňĝňĺŇĨħƟĺĵĺŇīňĪňŗĪńĬĽĴńĵȮĴŋƞĚŏĬƟĬĔŅĶěńħľĴĺħľĴŌƞĽŇŗĚĴňĝňĺŇĨĨŅĴėĺŅĴĽńĴıńĬīƢĪŅĚ
ĺŇĺńĥĬŅĔŅĶȮ&Natural classification)ȮĴňĔŅĶěńħŏĔŖĭĕƟŀĴŌĸėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĪňŗŏĮƦĬĶŃĭĭĽŅĔĸȮ
ĽŅĴŅĶĩŏĕƟŅĩŉĚŐĸŃŒĝƟĚŅĬĕƟŀĴŌĸœħƟŀĵƞŅĚĽŃħĺĔŐĸŃĪńŗĺĩŉĚȮėĺŅĴĽņėńĠŏĝŇĚĬŇŏĺĻĺŇĪĵŅĕŀĚĽŇŗĚĴňĝňĺŇĨȮŐĸŃ
ĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬĪńŘĚĶŃħńĭĮĶŃŏĪĻŐĸŃĶŃħńĭőĸĔĕŀĚėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĶĺĴĪńŘĚėĺŅĴŏĕƟŅŒě
ŏĔňŗĵĺĔńĭĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮĪňŗěŃĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĬĔŅĶěńħĔŅĶȮĔŅĶŒĝƟĮĶŃőĵĝĬƢȮŐĸŃĔŅĶŀĬŋĶńĔļƢėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮőħĵėņĬŉĚĩŉĚĴŇĨŇĺńĥĬīĶĶĴ 
ľĴŅĵŏľĨŋȮ* ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮ(biodiversity) ľĴŅĵĩŉĚȮĔŅĶĴňĽŇŗĚĴňĝňĺŇĨĬŅĬŅĝĬŇħıńĬīŋƢŒĬĶŃĭĭ
ĬŇŏĺĻŀńĬŏĮƦĬŐľĸƞĚĪňŗŀĵŌƞŀŅĻńĵȮĞŉŗĚĴňĴŅĔĴŅĵŐĸŃŐĨĔĨƞŅĚĔńĬĪńŗĺőĸĔȮľĶŊŀȮĔŅĶĪňŗĴňĝĬŇħıńĬīŋƢȮ&species) ĽŅĵıńĬīŋƢȮ
&genetics) ŐĸŃĶŃĭĭĬŇŏĺĻȮ&ecosystem) ĪňŗŐĨĔĨƞŅĚľĸŅĔľĸŅĵĭĬőĸĔ  
                ĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ&Ethnobiology) ľĴŅĵĩŉĚȮĔŅĶĻŉĔļŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏĔňŗĵĺĔńĭĔŅĶŒĝƟ
ĪĶńıĵŅĔĶĽŇŗĚĴňĝňĺŇĨőħĵĴĬŋļĵƢĪňŗĴňĺńĥĬīĶĶĴĪňŗŐĨĔĨƞŅĚĔńĬȮĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢȮĪĶńıĵŅĔĶ
ĽŇŗĚĴňĝňĺŇĨȮŐĸŃĽŇŗĚŐĺħĸƟŀĴĨńŘĚŐĨƞŀħňĨěĬĩŉĚĮƤěěŋĭńĬ 

 
/,0ȮĺńĨĩŋĮĶŃĽĚėƢ ȮŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗ8Ȯ  
/)   ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮĶĺĴĪńŘĚĕƟŀĴŌĸŏĜıŅŃĪŅĚĪķļġňȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 

2) ĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŒľĴƞŕȮőħĵŒĝƟėĺŅĴ
ŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŒĬĪķļġňȮŐĸŃŏĪėĬŇėĔŅĶŐĽħĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬĮƤĠľŅ
ĽņėńĠœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

3) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃĺńĥĬīĶĶĴ 
4) ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮėĺŅĴŏĽňĵĽĸŃȮėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶȮŐĸŃĺŋĥŇĳŅĺŃŒĬĔŅĶĮĶŃĔŀĭĽńĴĴŅĝňıȮŏėŅĶıŒĬŀĚėƢėĺŅĴĶŌƟȮĳŌĴŇĮƤĠĠŅȮŐĸŃŐĬĺėŇħ
ĕŀĚĔĸŋƞĴĝŅĨŇıńĬīŋƢȮĪńŘĚŒĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬȮȮ 
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/,1 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs) 
PLO 1ȮȮȮȮȮȮȮȮȮ ĴňėĺŅĴĶŌƟŒĬĻŅĽĨĶƢħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮĪńŘĚĪŅĚ

ĪķļġňŐĸŃĮĢŇĭńĨŇȮŐĸŃĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŏıŊŗŀŐĔƟĮƤĠľŅŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮ 
PLO 2   ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢĶĺĴĪńŘĚŏĝŊŗŀĴőĵĚĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶœħƟ

ŀĵƞŅĚĩŌĔĨƟŀĚȮŏĕňĵĬĶŅĵĚŅĬŐĸŃĨňıŇĴıƢįĸĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĪŅĚĺŇĝŅĔŅĶ 

PLO 3 ĽŅĴŅĶĩŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶĬņŏĽĬŀĶŅĵĚŅĬľĶŊŀįĸĚŅĬĺŇěńĵĨƞŀĔĸŋƞĴĭŋėėĸĪňŗ
ľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃĺńĥĬīĶĶĴ 

PLO 4 ĽŅĴŅĶĩĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĴňėĺŅĴ
ĞŊŗŀĽńĨĵƢŒĬĔŅĶĶŅĵĚŅĬįĸĔŅĶĺŇěńĵȮœĴƞĸŀĔŏĸňĵĬįĸĚŅĬįŌƟŀŊŗĬ 

 
0, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 
 ľĸńĔĽŌĨĶ 3 ĮƖȮģŅĬőĪȮŐĭĭȮ1.1 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ľĸńĔĽŌĨĶĬňŘȮœĴƞĴňĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅȮħńĚĬńŘĬȮĬńĔĻŉĔļŅěŉĚěņŏĮƦĬĨƟŀĚĴňŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢĴŅĔƞŀĬŐĸƟĺȮ&PLO 1) ŐĸŃŒĬĮƖŐĶĔĴňĔŅĶ
ıńĥĬŅĪńĔļŃŒĬĔŅĶėƟĬėĺƟŅŐĸŃŏĶňĵĬĶŌƟħƟĺĵĨńĺŏŀĚŏıŇŗĴŏĨŇĴ ıńĥĬŅĪńĔļŃŒĬħƟŅĬĔŅĶĮĶŃĵŋĔĨƢ
ĪķļġňŏıŊŗŀŀŀĔŐĭĭĔŅĶĪħĸŀĚĽņľĶńĭĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃŏĨĶňĵĴıĶƟŀĴŒĬĔŅĶŏĽĬŀ
ľńĺĕƟŀőėĶĚĶƞŅĚȮ&PLO 2) ĴňĔŅĶıńĥĬŅĔŅĶĽŊŗŀĽŅĶőħĵŏĜıŅŃĳŅļŅŀńĚĔķļĪňŗěņŏĮƦĬĨƟŀĚŒĝƟŒĬ
ĔŅĶĬņŏĽĬŀĕƟŀĴŌĸŐĸŃĔŅĶĽŀĭĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&PLO 3) ĴňĺŇĬńĵȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪņĺŇěńĵȮ&PLO 4) 

2 ĬńĔĻŉĔļŅŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĺŅĚŐįĬŀĵƞŅĚŏĮƦĬĶŃĭĭŏıŊŗŀŒľƟ
ĚŅĬĺŇěńĵħņŏĬŇĬœĮœħƟĨŅĴĔņľĬħȮ&PLO 2) ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŏĝŊŗŀĴőĵĚŐĸŃĮĶŃĵŋĔĨƢŀĚėƢ
ėĺŅĴĶŌƟěŅĔĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĪňŗœħƟĶńĭěŅĔĭŋėėĸľĶŊŀľĬƞĺĵĚŅĬŀŊŗĬĪňŗĴňėĺŅĴĶƞĺĴĴŊŀħƟŅĬ
ĚŅĬĺŇěńĵȮ(PLO2) ŐĽħĚŀŀĔĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņŏĽĬŀĚŅĬĺŇěńĵŐĸŃĶńĭĲƤĚĕƟŀėŇħŏľŖĬ
ěŅĔįŌƟŀŊŗĬŏıŊŗŀĬņĴŅĮĶńĭĮĶŋĚĚŅĬĺŇěńĵȮ&PLO 3) ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃŏĕňĵĬ
ĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ(PLO2)  

1 ĬńĔĻŉĔļŅĽŅĴŅĶĩŐĽħĚĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŒĬĔŅĶĝňŘĬņĮĶŃŏħŖĬ
ĽņėńĠĕŀĚĚŅĬĺŇěńĵȮ&PLO 1)ȮĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇ (PLO 2)ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀ
ĽŅīŅĶĦŃœħƟȮ&PLO 3) ŐĽħĚĩŉĚėĺŅĴĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ&PLO 4) 
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ȮȮȮȮȮľĸńĔĽŌĨĶȮ4 ĮƖȮģŅĬĨĶňȮŐĭĭȮ1.2 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ľĸńĔĽŌĨĶĬňŘȮœĴƞĴňĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅȮħńĚĬńŘĬȮĬńĔĻŉĔļŅěŉĚěņŏĮƦĬĨƟŀĚĴňŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢĴŅĔƞŀĬŐĸƟĺȮ&PLO 1'ȮŐĸŃŒĬĮƖŐĶĔĴňĔŅĶ
ıńĥĬŅĪńĔļŃŒĬĔŅĶėƟĬėĺƟŅŐĸŃŏĶňĵĬĶŌƟħƟĺĵĨńĺŏŀĚŏıŇŗĴŏĨŇĴȮıńĥĬŅĪńĔļŃŒĬħƟŅĬĔŅĶĮĶŃĵŋĔĨƢ
ĪķļġňŏıŊŗŀŀŀĔŐĭĭĔŅĶĪħĸŀĚĽņľĶńĭĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃŏĨĶňĵĴıĶƟŀĴŒĬĔŅĶŏĽĬŀ
ľńĺĕƟŀőėĶĚĶƞŅĚȮ&PLO 2'ȮĴňĔŅĶıńĥĬŅĔŅĶĽŊŗŀĽŅĶőħĵŏĜıŅŃĳŅļŅŀńĚĔķļĪňŗěņŏĮƦĬĨƟŀĚŒĝƟŒĬ
ĔŅĶĬņŏĽĬŀĕƟŀĴŌĸŐĸŃĔŅĶĽŀĭĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&PLO 3'ȮĴňĺŇĬńĵȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪņĺŇěńĵȮ&PLO 4' 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŏĝŊŗŀĴőĵĚŐĸŃĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟěŅĔĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĪňŗœħƟĶńĭ
ěŅĔĭŋėėĸľĶŊŀľĬƞĺĵĚŅĬŀŊŗĬĪňŗĴňėĺŅĴĶƞĺĴĴŊŀħƟŅĬĚŅĬĺŇěńĵȮ(PLO 1) ŐĽħĚŀŀĔĩŉĚ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņĚŅĬĺŇěńĵŐĸŃĶńĭĲƤĚĕƟŀėŇħŏľŖĬěŅĔįŌƟŀŊŗĬŏıŊŗŀĬņĴŅĮĶńĭĮĶŋĚĚŅĬĺŇěńĵȮ
&PLO 2) ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃŏĕňĵĬĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ
ŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ&PLO 2) 

1 ĬńĔĻŉĔļŅŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĺŅĚŐįĬŀĵƞŅĚŏĮƦĬĶŃĭĭŏıŊŗŀŒľƟ
ĚŅĬĺŇěńĵħņŏĬŇĬœĮœħƟĨŅĴĔņľĬħȮ&PLO 1)ȮĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃŏĕňĵĬ
ĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ&PLO 2) 

4 ĬńĔĻŉĔļŅĽŅĴŅĶĩŐĽħĚĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŒĬĔŅĶĝňŘĬņĮĶŃŏħŖĬ
ĽņėńĠĕŀĚĚŅĬĺŇěńĵȮ&PLO 1'ȮĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ&PLO 2'ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀ
ĽŅīŅĶĦŃœħƟȮ&PLO 3'ȮŐĽħĚĩŉĚėĺŅĴĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ&PLO 4' 

 ľĸńĔĽŌĨĶȮ3 ĮƖȮģŅĬőĪȮŐĭĭȮ2.1 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ĽņľĶńĭŐįĬĬňŘŏĮƦĬŐįĬĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬĽƞĺĬĕŀĚĪķļġňŐĸŃĔŅĶĪņĺŇěńĵȮħńĚĬńŘĬŒĬĮƖ
ŐĶĔȮĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĪķļġňŐĸŃĪńĔļŃĪňŗœħƟĶńĭŒĬĶŃľĺƞŅĚŏĶňĵĬŏıŊŗŀ
ŏĨĶňĵĴĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ
&PLO 1)ȮĴňĔŅĶıńĥĬŅĔŅĶĽŊŗŀĽŅĶőħĵŏĜıŅŃĳŅļŅŀńĚĔķļĪňŗěņŏĮƦĬĨƟŀĚŒĝƟŒĬĔŅĶĬņŏĽĬŀ
ĕƟŀĴŌĸŐĸŃĔŅĶĽŀĭĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&PLO 3) ĴňĺŇĬńĵȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭŒĬĔŅĶĪņĺŇěńĵȮ&PLO 4) 

2 ĬńĔĻŉĔļŅĴňĪńĔļŃŒĬĔŅĶėƟĬėĺƟŅŐĸŃŏĶňĵĬĶŌƟħƟĺĵĨńĺŏŀĚŏıŇŗĴŏĨŇĴĪńŘĚŒĬĽƞĺĬĪķļġňŐĸŃĔŅĶ
ĪħĸŀĚ (PLO 2)ȮĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶŏĽĬŀľńĺĕƟŀ
őėĶĚĶƞŅĚȮŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĺŅĚŐįĬŀĵƞŅĚŏĮƦĬĶŃĭĭŏıŊŗŀŒľƟ
ĚŅĬĺŇěńĵħņŏĬŇĬœĮœħƟĨŅĴĔņľĬħȮ&PLO 1) ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŏĝŊŗŀĴőĵĚŐĸŃĮĶŃĵŋĔĨƢŀĚėƢ
ėĺŅĴĶŌƟěŅĔĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĪňŗœħƟĶńĭěŅĔĭŋėėĸľĶŊŀľĬƞĺĵĚŅĬŀŊŗĬĪňŗĴňėĺŅĴĶƞĺĴĴŊŀħƟŅĬ
ĚŅĬĺŇěńĵȮ(PLO 2)ȮĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃŏĕňĵĬĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ&PLO 2) 
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ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ĬńĔĻŉĔļŅĽŅĴŅĶĩŐĽħĚĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŒĬĔŅĶĝňŘĬņŐĸŃĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢĮĶŃŏħŖĬ
ĽņėńĠĕŀĚĚŅĬĺŇěńĵȮ&PLO 1' ŐĽħĚŀŀĔĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņĚŅĬĺŇěńĵŐĸŃĶńĭĲƤĚ
ĕƟŀėŇħŏľŖĬěŅĔįŌƟŀŊŗĬŏıŊŗŀĬņĴŅĮĶńĭĮĶŋĚĚŅĬĺŇěńĵȮ&PLO 2'ȮĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶ
ŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ&PLO 2'ȮĽŅĴŅĶĩĽŊŗŀĽŅĶ
ŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀĽŅīŅĶĦŃœħƟȮ&PLO 3'ȮŐĽħĚĩŉĚėĺŅĴĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňıȮ&PLO 4' 

 ľĸńĔĽŌĨĶ 4 ĮƖȮģŅĬĨĶňȮŐĭĭȮ2.2 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ĽņľĶńĭŐįĬĬňŘŏĮƦĬŐįĬĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬĽƞĺĬĕŀĚĪķļġňŐĸŃĔŅĶĪņĺŇěńĵȮħńĚĬńŘĬŒĬĮƖ
ŐĶĔȮĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĪķļġňŐĸŃĪńĔļŃĪňŗœħƟĶńĭŒĬĶŃľĺƞŅĚŏĶňĵĬŐĸŃ
ĔŅĶĽŊĭėƟĬȮ&PLO 2) ŏıŊŗŀŏĨĶňĵĴĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ&PLO 1'ȮĴňĔŅĶıńĥĬŅĔŅĶĽŊŗŀĽŅĶőħĵŏĜıŅŃĳŅļŅŀńĚĔķļĪňŗ
ěņŏĮƦĬĨƟŀĚŒĝƟŒĬĔŅĶĬņŏĽĬŀĕƟŀĴŌĸŐĸŃĔŅĶĽŀĭĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&PLO 3'ȮĴňĺŇĬńĵȮėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪņĺŇěńĵȮ&PLO 4' 

2 ŒĬĮƖĪňŗĽŀĚȮĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪňŗœħƟŏĶňĵĬŐĸŃĪńĔļŃĪňŗœħƟĶńĭĔŅĶıńĥĬŅȮŒĬĔŅĶĪņĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬŏıŊŗŀĺŇŏėĶŅŃľƢĮƤĠľŅŏĝŇĚėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢĪňŗĴň
ėĺŅĴĞńĭĞƟŀĬĴŅĔĕŉŘĬȮ&PLO 1)ȮĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞěŅĔĕƟŀĴŌĸĚŅĬĺŇěńĵĪňŗŏıŇŗĴĕŉŘĬȮ
&PLO 1) ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĨƞŀĽŅīŅĶĦŃŐĸŃĔŅĶĨňıŇĴıƢ
įĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĽŅĔĸŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭœħƟȮ
&PLO 2) 

3 ĬńĔĻŉĔļŅŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĺŅĚŐįĬĚŅĬĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭ
ŏıŊŗŀŒľƟĚŅĬĺŇěńĵŏĽĶŖěĸŋĸƞĺĚĨŅĴŏĺĸŅĪňŗĔņľĬħȮ&PLO 1'ȮĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ
ŐĸŃŏĕňĵĬĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ&PLO 2) 

4 ĬńĔĻŉĔļŅĽŅĴŅĶĩŐĽħĚĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŒĬĔŅĶĝňŘĬņĮĶŃŏħŖĬĽņėńĠĕŀĚĚŅĬĺŇěńĵȮ&PLO 1'Ȯ 
ŐĽħĚŀŀĔĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņĚŅĬĺŇěńĵŐĸŃĶńĭĲƤĚĕƟŀėŇħŏľŖĬěŅĔįŌƟŀŊŗĬŏıŊŗŀĬņĴŅ
ĮĶńĭĮĶŋĚĚŅĬĺŇěńĵȮ&PLO 2' ĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ&PLO 2'ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀįĸĚŅĬĺŇěńĵĨƞŀ
ĽŅīŅĶĦŃœħƟȮ&PLO 3'ȮŐĽħĚĩŉĚėĺŅĴĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ&PLO 4' 
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1.   ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮ

QA ĕŀĚľĸńĔĽŌĨĶĶĺĴĪŋĔȮ3ȮĮƖȮ
ŒĬħƟŅĬėĺŅĴıŉĚıŀŒěȮŐĸŃ
ĳŅĺŃĔŅĶĴňĚŅĬĪņĕŀĚĭńĦĤŇĨȮ
ŐĸŃěņĬĺĬĭĪėĺŅĴĪňŗĨňıŇĴıƢ
ŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇ 

Á ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

Á įĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŏįĵŐıĶƞ 

Á ěņĬĺĬĭĪėĺŅĴĪňŗĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
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ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ  
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
X ĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮȮ 
/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮȮ/3ȮȮĽńĮħŅľƢ 

Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module)  
 

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļ &ĳŅėķħŌĶƟŀĬ' 
Ä ĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
X œĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė  
 -œĴƞĴň-  

 

0,Ȯ ĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 
2.1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 Ã   ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 

 ÃȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
 ÃȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

X    ĶŃĭĭĪĺŇĳŅė 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬĴŇĩŋĬŅĵĬȮĩŉĚŏħŊŀĬȮĨŋĸŅėĴ 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬıķĻěŇĔŅĵĬȮĩŉĚŏħŊŀĬȮĴňĬŅėĴ 

  XȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
  ÃȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

ÃȮȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ(Module)  &ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 
ÃȮȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 

                  ÃȮȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
0,0 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 

  ľĸńĔĽŌĨĶȮŐĭĭȮ/,/Ȯ 
1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮľĶŊŀȮĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĪňŗĴňįĸĔŅĶŏĶňĵĬħňȮ&GPA 
œĴƞĨŗņĔĺƞŅȮ1,..' 

3. œĴƞŏėĵĩŌĔėńħĝŊŗŀŀŀĔȮŀńĬŏĬŊŗŀĚĴŅěŅĔėĺŅĴĮĶŃıķĨŇěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅŒħȮ 
4. ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
5. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
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 ľĸńĔĽŌĨĶȮŐĭĭȮ/,0 
1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňįĸĔŅĶŏĶňĵĬħňĴŅĔőħĵœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭ
ĽŀĚȮ(GPAȮ3.25) ĕŉŘĬœĮȮŒĬĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃ
ĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮŐĸŃĴňıŊŘĬģŅĬėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıŏıňĵĚıŀĪňŗěŃĪņħŋļġňĬŇıĬīƢœħƟȮ
ľĶŊŀȮĔņĸńĚĻŉĔļŅľĸńĔĽŌĨĶĮĶŇĠĠŅőĪĪňŗĴňįĸĔŅĶŏĶňĵĬȮŐĸŃ-ľĶŊŀȮĔŅĶĺŇěńĵĨŅĴĪňŗĽŅĕŅœħƟĔņľĬħ 

3. œĴƞŏėĵĩŌĔėńħĝŊŗŀŀŀĔȮŀńĬŏĬŊŗŀĚĴŅěŅĔėĺŅĴĮĶŃıķĨŇěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅŒħ 
4. ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
5. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 

  ľĸńĔĽŌĨĶȮŐĭĭȮȮ0,/ 
/, ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
0, ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮľĶŊŀȮĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĪňŗĴňįĸĔŅĶŏĶňĵĬħňȮ
&GPA œĴƞĨŗņĔĺƞŅȮ1,..' 

1, œĴƞŏėĵĩŌĔėńħĝŊŗŀŀŀĔȮŀńĬŏĬŊŗŀĚĴŅěŅĔėĺŅĴĮĶŃıķĨŇěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅŒħȮ 
4. ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
5. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

  ľĸńĔĽŌĨĶȮŐĭĭȮȮ0,0 
/, ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
0, ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňįĸĔŅĶŏĶňĵĬħňĴŅĔőħĵœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭ
ĽŀĚȮ&GPA 1,03'ȮĕŉŘĬœĮȮŒĬĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃ
ĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮŐĸŃĴňıŊŘĬģŅĬėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıŏıňĵĚıŀĪňŗěŃĪņħŋļġňĬŇıĬīƢœħƟȮ
ľĶŊŀȮĔņĸńĚĻŉĔļŅľĸńĔĽŌĨĶĮĶŇĠĠŅőĪĪňŗĴňįĸĔŅĶŏĶňĵĬȮŐĸŃ-ľĶŊŀȮĔŅĶĺŇěńĵĨŅĴĪňŗĽŅĕŅœħƟĔņľĬħ 

1, œĴƞŏėĵĩŌĔėńħĝŊŗŀŀŀĔȮŀńĬŏĬŊŗŀĚĴŅěŅĔėĺŅĴĮĶŃıķĨŇěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅŒħ 
2,ȮȮȮĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĳŅļŅŀńĚĔķļŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
5. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
 XȮėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
 XȮėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
 XȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 

2.4 ĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
XȮŐĬŃĬņŒľƟĬńĔĻŉĔļŅŏĶňĵĬĳŅļŅŏıŇŗĴŏĨŇĴ 
XȮŐĬŃĬņŒľƟĬńĔĻŉĔļŅľŅĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ-ĺŇĪĵŅĻŅĽĨĶƢ 
XȮěńħĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬņĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ 
XȮĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪņľĬƟŅĪňŗĽŀħĽƞŀĚȮħŌŐĸȮĨńĔŏĨŊŀĬȮŒľƟ 
ȮȮȮȮȮėņŐĬŃĬņŐĔƞĬńĔĻŉĔļŅ 
 
 
 



14 
 

 

0,3 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ  
ŐĭĭȮ1.1Ȯ&ĳŅėĮĔĨŇ' 
ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 2  2  2  2  2  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 2  2  2  2  2  
ĝńŘĬĮƖĪňŗȮ0   2  2  2  2  
ĝńŘĬĮƖĪňŗȮ1     2  2  2  
 ĶĺĴ 2  4  6  6  6  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ      2  2  2 
ŐĭĭȮ1.2Ȯ&ĳŅėĮĔĨŇ' 
ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 1  1  1  1  1  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 1  1  1  1  1  
ĝńŘĬĮƖĪňŗȮ0   1  1  1  1  
ĝńŘĬĮƖĪňŗȮ1     1  1  1  
ĝńŘĬĮƖĪňŗȮ4       1  1  
 ĶĺĴ 1  2  3  4  4  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ        1  1 
ŐĭĭȮ2.1 &ĳŅėĮĔĨŇ' 
ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 1  1  1  1  1  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 1  1  1  1  1  
ĝńŘĬĮƖĪňŗȮ0   1  1  1  1  
ĝńŘĬĮƖĪňŗȮ1     1  1  1  
 ĶĺĴ 1  2  3  3  3  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ      1  1  1 
ŐĭĭȮ2.2 &ĳŅėĮĔĨŇ' 
ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 2  2  2  2  2  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 2  2  2  2  2  
ĝńŘĬĮƖĪňŗȮ0   2  2  2  2  
ĝńŘĬĮƖĪňŗȮ1     2  2  2  
ĝńŘĬĮƖĪňŗȮ2       2  2  
 ĶĺĴ 2  4  6  8  8  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ        2  2 
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 0,4 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
 1. ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦȮ3 ĮƖ őħĵěņŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦȮ 
 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 
ĮƖ 2566 (ĮĶŃĴŅĦĔŅĶ' ĮƖ 2567 (ĮĶŃĴŅĦĔŅĶ' ĮƖ 2568 (ĮĶŃĴŅĦĔŅĶ' 
ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
474,017,400 70,804,600 436,036,100 

            
70,804,600  440,396,400 

            
70,804,600  

ĺŇěńĵ 2,180,500   0   0 0 
ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 

0 1,714,500 0 
              
1,628,800  0 

              
1,628,800  

ĔŅĶĪņĬŋĭņĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 0 400,000 0 

                
360,000  0 

                
360,000  

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ 
343,300 1,802,200 350,200 

              
1,712,100  357,200 

              
1,712,100  

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 
33,653,000 28,011,500 33,989,500 

            
24,650,100  34,329,400 

            
24,650,100  

ĶĺĴ 510,194,200 113,700,000 470,375,800 110,122,800 475,083,000 110,122,800 
ĶĺĴĪńŘĚĽŇŘĬ 623,894,200 580,498,600 585,205,800 

 
 2.  ėƞŅŒĝƟěƞŅĵĨƞŀľńĺȮĨƞŀĮƖ  

- ľĸńĔĽŌĨĶŐĭĭȮ1.1 ŐĸŃȮ2.1 &ģŅĬőĪ'ȮĨĸŀħľĸńĔĽŌĨĶȮ210,000 ĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ70,000 ĭŅĪ' 
- ľĸńĔĽŌĨĶŐĭĭȮ1.2 ŐĸŃȮ2.2 (ģŅĬĨĶň'ȮĨĸŀħľĸńĔĽŌĨĶȮ280,000 ĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ70,000 ĭŅĪ' 

0,5 ĶŃĭĭĔŅĶĻŉĔļŅ 
XȮŐĭĭĝńŘĬŏĶňĵĬ  
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
ÄȮŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ 

2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337ȮȮȮ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ
ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅȮȮ 
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1,Ȯ ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 
3.1 ľĸńĔĽŌĨĶȮ 
 3.1.1 ěņĬĺĬľĬƞĺĵĔŇĨ   

           ľĸńĔĽŌĨĶŐĭĭȮ/,/ ěņĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ  48 ľĬƞĺĵĔŇĨ 
         ľĸńĔĽŌĨĶŐĭĭȮ/,0ȮȮȮ ěņĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72 ľĬƞĺĵĔŇĨ 
    ľĸńĔĽŌĨĶŐĭĭȮ0,/ȮȮȮ ěņĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 48 ľĬƞĺĵĔŇĨ 
         ľĸńĔĽŌĨĶŐĭĭȮ0,0ȮȮȮ ěņĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 72 ľĬƞĺĵĔŇĨ 

 3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ  
  ľĸńĔĽŌĨĶȮŐĭĭȮ1.1 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
          ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  48 ľĬƞĺĵĔŇĨ        

   Ĕ.   ĮĶŇĠĠŅĬŇıĬīƢ        

 220898 Ȯ ħŋļġňĬŇıĬīƢ 48    ľĬƞĺĵĔŇĨ 
        ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

1. ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļŒĬĔŅĶĽńĴĴĬŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵĪňŗĪņŀĵƞŅĚ
ĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3 ĳŅėĔŅĶĻŉĔļŅ   

2. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞ
ŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅ
ŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of Science, Chiang Mai 
University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness 
Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟ
œĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

3. ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢ ľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

4. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĪŋĔĳŅėȮ
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ 

      ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅŀńĚĔķļ 
   2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 220701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮŐĸŃȮ 
                          220702 ĝňĺŅĬŋĔĶĴĺŇīŅĬ  
          Ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮ                                   
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇƢĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
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  ľĸńĔĽŌĨĶȮŐĭĭȮ1.2 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
          ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72 ľĬƞĺĵĔŇĨ 
 Ĕ. ĮĶŇĠĠŅĬŇıĬīƢ       
      220897   ħŋļġňĬŇıĬīƢ                        72 ľĬƞĺĵĔŇĨ 
 ĕ. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

1. ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļŒĬĔŅĶĽńĴĴĬŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵĪňŗĪņŀĵƞŅĚ
ĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3 ĳŅėĔŅĶĻŉĔļŅ 

2. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬ
ĝŊŗŀŐĶĔĪńŘĚȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of Science, Chiang Mai 
University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness 
Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟ
œĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

3. ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

4. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ
őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ  

      ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
   1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅŀńĚĔķļ 
   2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 220701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮŐĸŃȮ
220702ȮĝňĺŅĬŋĔĶĴĺŇīŅĬȮŐĸŃĽņľĶńĭįŌƟĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀĪňŗěŃĪņħŋļġňĬŇıĬīƢȮěŃĨƟŀĚŏĶňĵĬĔĶŃĭĺĬ
ĺŇĝŅőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĮĶŃěņĨńĺĬńĔĻŉĔļŅ 
          Ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮ       
         ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇƢĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

 
 ľĸńĔĽŌĨĶȮŐĭĭȮ2.1 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
 ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ  48 ľĬƞĺĵĔŇĨ 
 Ĕ. ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮ             12 ľĬƞĺĵĔŇĨ  
  1. ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮ œĴƞĬƟŀĵĔĺƞŅȮ            ȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ  
    1.1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ œĴƞĬƟŀĵĔĺƞŅȮ            ȮȮȮȮȮȮȮȮ12 ľĬƞĺĵĔŇĨ  
      1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ     9Ȯ ľĬƞĺĵĔŇĨȮ 
  220701ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı  1 ľĬƞĺĵĔŇĨ 
  220702ȮĝňĺŅĬŋĔĶĴĺŇīŅĬ  3 ľĬƞĺĵĔŇĨ 
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  220890ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 1 ľĬƞĺĵĔŇĨ 
             ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1 
  220892 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 1 ľĬƞĺĵĔŇĨ 
  Ȯ          ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ 2 
  220893 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 1 ľĬƞĺĵĔŇĨ 
  Ȯ          ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ 3 
 1,1,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮ 3 ľĬƞĺĵĔŇĨ 

 őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶŒľƟėĺŅĴŏľŖĬĝŀĭ 

   220703ȮĺŇĺńĥĬŅĔŅĶĶŃħńĭőĴŏĸĔŋĸ 3Ȯ ľĬƞĺĵĔŇĨ 
   220704ȮıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬ 3Ȯ ľĬƞĺĵĔŇĨ 
   220705ȮĽńĨĺĺŇĪĵŅıŊŘĬĭƟŅĬ 1 ľĬƞĺĵĔŇĨ 
   220706ȮěŋĸĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬ 1 ľĬƞĺĵĔŇĨ 
    1.2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ  ȮȮ Ȯ 
    ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ

ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
  2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ(ĩƟŅĴň)     
  ĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅ
ěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶ 
 ĕ.  ĮĶŇĠĠŅĬŇıĬīƢ  
  220899 ħŋļġňĬŇıĬīƢ 14 ľĬƞĺĵĔŇĨ 
 ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1.   ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅŀńĚĔķļ 
 2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ   œĴƞĴň           

 Ě,Ȯ ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬ
ĝŊŗŀŐĶĔȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&Department of Biology, Faculty of Science, Chiang Mai University) ľĶŊŀȮ
œħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level 
(TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/Ȯ
ŏĶŊŗŀĚȮȮȮȮȮȮȮȮȮ 

2. ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚ 

3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮ 
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 ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮ                                   
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇƢĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

   
 ľĸńĔĽŌĨĶȮȮŐĭĭȮ2.2 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
 ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ  72 ľĬƞĺĵĔŇĨ 
 Ĕ. ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮ            ȮȮȮȮȮȮ24  ľĬƞĺĵĔŇĨ  
  1. ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮ œĴƞĬƟŀĵĔĺƞŅȮ             ȮȮȮȮȮȮȮ24 ȮľĬƞĺĵĔŇĨ  
    1.1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ œĴƞĬƟŀĵĔĺƞŅȮ             ȮȮȮȮȮȮȮ15  ľĬƞĺĵĔŇĨ  

 1.1.1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ                                 Ȯ9 ȮľĬƞĺĵĔŇĨ  
 220701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı  1 ľĬƞĺĵĔŇĨ 
 220702 ĝňĺŅĬŋĔĶĴĺŇīŅĬ  3 ľĬƞĺĵĔŇĨ 
 220890 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 1 ľĬƞĺĵĔŇĨ 
 Ȯ          ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1 
 220892 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 1 ľĬƞĺĵĔŇĨ 
  Ȯ         ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ 2 
 220893 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 1 ľĬƞĺĵĔŇĨ 
  Ȯ          ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢ 3 

     1.1.2  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮ               6    ľĬƞĺĵĔŇĨ 
      őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĪňŗėĦŃĔĶĶĴĔŅĶ
     ĭĶŇľŅĶľĸńĔĽŌĨĶŒľƟėĺŅĴŏľŖĬĝŀĭȮ 

  220703 ĺŇĺńĥĬŅĔŅĶĶŃħńĭőĴŏĸĔŋĸ 3  ľĬƞĺĵĔŇĨ 
 220704 ıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬ 3  ľĬƞĺĵĔŇĨ 
 220705 ĽńĨĺĺŇĪĵŅıŊŘĬĭƟŅĬ 1 ľĬƞĺĵĔŇĨ 
 220706 ěŋĸĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬ 1 ľĬƞĺĵĔŇĨ 

    1.2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ œĴƞŏĔŇĬ                      9    ľĬƞĺĵĔŇĨ 
        1.2.1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
        1.2.2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞŏĔŇĬ                      9    ľĬƞĺĵĔŇĨ 

  ȮȮȮȮȮȮȮȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵįƞŅĬ
ėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

  2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ&ĩƟŅĴň'  ȮȮ 
  ĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅ
ěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶ 
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   ĕ.   ĮĶŇĠĠŅĬŇıĬīƢ  
 220898 ħŋļġňĬŇıĬīƢ 48 ľĬƞĺĵĔŇĨ 
 ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1.   ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅŀńĚĔķļ 
 2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ   œĴƞĴň 

      Ě,Ȯ ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞ
ŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅ
ŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of Science, Chiang Mai 
University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness 
Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟ
œĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

2. ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮ 

 ě.  ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮ                                   
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 

2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇƢĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭ
ŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

  
 Type 1.1  :  Student wgrfȮK_qrcpŲq Degree  
 Degree Requirements    48 credits 
     A.  Thesis   
  220898  Doctoral Thesis  48 credits 
      B.   Academic Activities 

1. A student has to present paper in English on the topic related to 
his/her thesis for one time in every semester for at least 3 semesters.  

2. Thesis work or a part of thesis work must be published or at least 
accepted for publication in an international journal at least 2 papers, 
one of which must be listed in ISI, Scopus, IEEE, PubMed or Web of 
Science database and specified the student as the first author in both 
papers with the affiliation of Department of Biology, Faculty of 
Science, Chiang Mai University or receive a patent application number 
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of which this work has Readiness Level (TRL/PRL/SRL) of 6 or above 
and it can be used to compensate a publication. 

3. A student has to present his/her thesis work or part of thesis work at 
least once in  international conference that is accepted by the field of 
study. 

4. A student has to report thesis progress, with approval of the Chairman 
of the Faculty Graduate Study Committee, to the Graduate School 
every semesters. 

  C.  Non-credit Courses 
            1.   Graduate School requirement - English language 
            2.  Program requirement 220701 Biodiversity and 220702 Biosystematics Ȯ 

 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 has one chance to take re-examination within 

the following regular  semester. 
 

Type 1.2  :  Student with BachelopŲqȮBcepccȮȮȮȮ 
 Degree Requirements    72 credits 
     A.  Thesis   
  220897  Doctoral Thesis  72 credits 
      B.   Academic Activities 

1. A student has to present paper in English on the topic related to 
his/her thesis for one time in every semester for at least 3 semesters. 

2. Thesis work or a part of thesis work must be published or at least 
accepted for publication in an international journal at least 2 papers 
which must be listed in ISI, Scopus, IEEE, PubMed or Web of Science 
database and specified the student as the first author in both papers 
with the affiliation of Department of Biology, Faculty of Science, 
Chiang Mai University or receive a patent application number of which 
this work has Readiness Level (TRL/PRL/SRL) of 6 or above and it can 
be used to compensate a publication.  

3. A student has to present his/her thesis work or part of thesis work at 
least once in  international conference that is accepted by the field of 
study. 

4. A student has to report thesis progress, with approval of the Chairman 
of the Faculty Graduate Study Committee, to the Graduate School 
every semesters. 
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     C.  Non-credit Courses 
            1.   Graduate School requirement - English language 

            2.  Program requirement 220701 Biodiversity and 220702 Biosystematics.       
A student, who has inadequate basic knowledge for doing dissertation, 
must take non-credit course (s) with an approval of dissertation advisory 
committee. Ȯ 

 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 has one chance to take re-examination within 

the following regular semester. 
 
 Type 2.1 : For qrsbclrȮugrfȮK_qrcpŲqȮBcepcc 
 Degree Requirements a minimum of           48 credits 
              A. Course work a minimum of                12   credits 
 1. Graduate Courses a minimum of                12  credits 
 1.1 Field of Specialization           a minimum of                12  credits   
 1.1.1 Required courses                                               9  credits 

220701ȮBiodiversityȮ      3  credits 
220702ȮBiosystematics      3Ȯ credits 
220890ȮSeminar in Biodiversity and Ethnobiology 1        1Ȯ credit 
220892ȮSeminar in Biodiversity and Ethnobiology 2      ȮȮ1Ȯ credit 
220893ȮSeminar in Biodiversity and Ethnobiology 3      ȮȮ1Ȯ credit 

 1.1.2 Elective courses a minimum of               ȮȮ3  credits 
        Student can enroll the followings courses or the others which 
the program administrative committee approves. 
220703ȮMolecular Evolution                                     ȮȮ3Ȯ creditq 
220704ȮEthnobotany                                               ȮȮ3Ȯ credits 
220705ȮEthnozoology                                              ȮȮ1Ȯ credits 
220706ȮEthnomicrobiology                                       ȮȮ1Ȯ credits 

 1.2 Other courses                                                       
       The student may enroll other graduate courses(s) under the agreement
    of the program administrative committee. 
 2. Advanced Undergraduate Courses (if any)                      

 In case the student lacks some basic knowledge which is necessary for 
education, the student must enrol some advanced undergraduate courses(s) 
under the recommendation of program administrative committee. 
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               B. Thesis 
                             220899   Doctoral Thesis         36 credits 
    C.  Non-credit Courses 
            1.   Graduate School requirement - English language 
            2.  Program requirement None 
  D.   Academic Activities 

1. Thesis work or a part of thesis work must be published or at least 
accepted for publication in an international journal at least 1 paper which 
must be listed in ISI, Scopus, IEEE, PubMed or Web of Science database 
and specified the student as the first author with the affiliation of 
Department of Biology, Faculty of Science, Chiang Mai University or receive 
a patent application number of which this work has Readiness Level 
(TRL/PRL/SRL) of 6 or above and it can be used to compensate a 
publication.  

2. A student has to present his/her thesis work or part of thesis work at least 
once in  international conference that is accepted by the field of study. 

3. A student has to report thesis progress, with approval of the Chairman of 
the Faculty Graduate Study Committee, to the Graduate School every 
semesters. 

 E.  Qualifying Examination 
1. A student must complete a qualifying examination to evaluate his/her 

ability before presenting a thesis proposal. 
2. An unsuccessful examinee has one chance to take re-examination within 

the following regular semester. 
  
  Type 2.2 : For student with BachejmpŲqȮBcepcc 
 Degree Requirement a minimum of           72 credits 
              A. Course work a minimum of                24  credits 
 1. Graduate Courses a minimum of                24  credits 
 1.1 Field of Specialization a minimum of                15  credits 
 1.1.1 Required courses                                               9  credits 

      220701 Biodiversity       3  credits 
      220702 Biosystematics      3  credits 
      220890 Seminar in Biodiversity and Ethnobiology 1  1  credit 
 220892 Seminar in Biodiversity and Ethnobiology 2 1  credit 
 220893 Seminar in Biodiversity and Ethnobiology 3 1  credit 
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                               1.1.2 Elective courses a minimum of                              6  credits 
         Student can enroll the followings courses or the others which 
the program administrative committee approves. 
220703ȮMolecular Evolution                                     3Ȯ creditq 
220704ȮEthnobotany                                               3Ȯ credits 
220705ȮEthnozoology                                              1Ȯ credits 
220706ȮEthnomicrobiology                                       1Ȯ credits 

 1.2 Other courses      a maximum of                               9  credits 
  1.2.1 Required courses                                         -none-  
 1.2.2 Elective courses        a maximum of                  9  credits 
      The student may enroll other graduate courses(s) under the  
                                   agreement of the program administrative committee. 
 2. Advanced Undergraduate Courses (if any)                       

 In case the student lacks some basic knowledge which is necessary for 
education, the student must enrol some advanced undergraduate courses(s) 
under the recommendation of program administrative committee. 

               B. Thesis 
                          220898 Doctoral Thesis                       48 credits 
    C.  Non-credit Courses 
            1.   Graduate School requirement - English language 
            2.  Program requirement None 
  D.   Academic Activities 

1. Thesis work or a part of thesis work must be published or at least 
accepted for publication in an international journal at least 2 papers, 
one of which must be listed in ISI, Scopus, IEEE, PubMed or Web of 
Science database and specified the student as the first author in both 
papers with the affiliation of Department of Biology, Faculty of 
Science, Chiang Mai University or receive a patent application number 
of which this work has Readiness Level (TRL/PRL/SRL) of 6 or above 
and it can be used to compensate a publication. 

2. A student has to present his/her thesis work or part of thesis work at 
least once in international conference that is accepted by the field of 
study. 

3. A student has to report thesis progress, with approval of the Chairman 
of the Faculty Graduate Study Committee, to the Graduate School 
every semesters. 

 
 



25 
 

 

 E.  Qualifying Examination 
1. A student must complete a qualifying examination to evaluate his/her 

ability before presenting a thesis proposal. 
2. An unsuccessful examinee has one chance to take re-examination within 

the following regular semester. 
  

3.1.1 ĔĶŃĭĺĬĺŇĝŅȮ  
Ȯ&/' ľĴĺħĺŇĝŅĭńĚėńĭȮ        ľĬƞĺĵĔŇĨ 
 220701ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı      3&3-0-6'     

           (Biodiversity)  
 220702ȮĝňĺŅĬŋĔĶĴĺŇīŅĬ   3&3-0-6' 
                 (Biosystematics)  

220890ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1 1&1-0-2' 
                 (Seminar in Biodiversity and Ethnobiology 1)  
 220892ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ2 1&1-0-2' 
                 (Seminar in Biodiversity and Ethnobiology 2) ȮȮ 

220893ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ3 1&1-0-2' 
                 (Seminar in Biodiversity and Ethnobiology 3) 
&0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ  

220703Ȯ ĺŇĺńĥĬŅĔŅĶĶŃħńĭőĴŏĸĔŋĸ 3&3-0-6' 
 (Molecular Evolution) ȮȮ 
220704Ȯ ıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬ 3&3-0-6' 
 (Ethobotany)Ȯ 
220705Ȯ ĽńĨĺĺŇĪĵŅıŊŘĬĭƟŅĬ 1&1-0-6' 
 (Ethnozoology)  
220706Ȯ ěŋĸĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬ 1&1-0-6' 
 (Ethnomicrobiology)  

(3)ȮľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
     ŏĜıŅŃŐĭĭȮ2,2 ŏĸŊŀĔœħƟœĴƞŏĔŇĬȮ9 ľĬƞĺĵĔŇĨȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬĽŅĕŅĺŇĝŅĪňŗ
ŏĔňŗĵĺĕƟŀĚȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
(4) ľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 
 220897Ȯ ħŋļġňĬŇıĬīƢ 72 ľĬƞĺĵĔŇĨ 
  (Doctoral Thesis) 
 220898 ħŋļġňĬŇıĬīƢ 48ȮľĬƞĺĵĔŇĨȮȮ 
  (Doctoral Thesis) 
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 220899 ħŋļġňĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨȮȮ 
  (Doctoral Thesis) 
(5)  ľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ (ľĸńĔĽŌĨĶŐĭĭȮ1.1 ŐĸŃȮ1.2) 
 220701ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı      Ȯ3&3-0-6'     

           (Biodiversity)  
 220702ȮĝňĺŅĬŋĔĶĴĺŇīŅĬ   Ȯ3&3-0-6' 
                 (Biosystematics)  
 
ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅȮ 
  ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔņľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮȮľĸńĔȮȮħńĚĨƞŀœĮĬňŘ 
 /, ŏĸĕȮ1ȮĨńĺŐĶĔȮȮŐĽħĚĩŉĚȮėĦŃȮȮŐĸŃĳŅėĺŇĝŅ/ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
 0, ŏĸĕľĸńĔĶƟŀĵ ȮŐĽħĚĩŉĚȮȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 1, ŏĸĕľĸńĔĽŇĭȮȮȮȮȮŐĽħĚĩŉĚȮȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ  
 2, ŏĸĕľĸńĔľĬƞĺĵȮȮŐĽħĚĩŉĚȮȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



27 
 

 

1,/,2 ŐĽħĚŐįĬĔŅĶĻŉĔļŅ   
 1,/,2,/ ŐĭĭȮ/,/ 

ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
220701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮ

Biodiversity 
œĴƞĬńĭľĬƞĺĵ
ĔŇĨĽŃĽĴ 
None 
credit 
count 

220676 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

8 

220702 ĝňĺŅĬŋĔĶĴĺŇīŅĬȮ 
Biosystematics 

œĴƞĬńĭľĬƞĺĵ
ĔŇĨĽŃĽĴ 
None 
credit 
count 

 ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬŒĬ
ĔŅĶĽńĴĴĬŅ 
Attend seminar/present paper 

 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

-  ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

 

    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĮĶŇĠĠŅĬŇıĬīƢ 
Present thesis proposal 

 

 ĶĺĴ -  ĶĺĴ 8 

ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
220898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 220898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 

 ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬŒĬ
ĔŅĶĽńĴĴĬŅ 
Attend seminar/present paper 

   ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬŒĬ
ĔŅĶĽńĴĴĬŅ 
Attend seminar/present paper 

 

 ĶĺĴ 10  ĶĺĴ 10 

ĮƖĪňŗ 3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
220898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 220898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 

     ĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
Doctoral Thesis Defense 

- 

 ĶĺĴ 10  ĶĺĴ 10 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ  48  ľĬƞĺĵĔŇĨ 
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1,/,2,0 ŐĭĭȮ/,0Ȯ 
ĮƖĪňŗ  1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
220701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮ

Biodiversity 
œĴƞĬńĭľĬƞĺĵ
ĔŇĨĽŃĽĴ 
None 
credit 
count 

220677 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 

220702 ĝňĺŅĬŋĔĶĴĺŇīŅĬȮ 
Biosystematics 

œĴƞĬńĭľĬƞĺĵ
ĔŇĨĽŃĽĴ 
None 
credit 
count 

 ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬŒĬ
ĔŅĶĽńĴĴĬŅ 
Attend seminar/present paper 

 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

-  ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

 

    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĮĶŇĠĠŅĬŇıĬīƢ 
Present thesis proposal 

 

 ĶĺĴ -  ĶĺĴ 12 
ĮƖĪňŗ  2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
220897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 220675 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 

 ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬ
ŒĬĔŅĶĽńĴĴĬŅ 
Attend seminar/present paper 

  ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬ
ŒĬĔŅĶĽńĴĴĬŅ 
Attend seminar/present paper 

 

 ĶĺĴ 10  ĶĺĴ 10 
ĮƖĪňŗ  3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
220897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 220897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 

 ĶĺĴ 10  ĶĺĴ 10 
ĮƖĪňŗ  4 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
220897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 220897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
10 

    ĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
Doctoral Thesis Defense 

- 

 ĶĺĴ 10  ĶĺĴ 10 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 72 ľĬƞĺĵĔŇĨ 
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1,/,2,1 ŐĭĭȮ0,/Ȯ 
ĮƖĪňŗ  1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
220701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮ

Biodiversity 
3 220702 ĝňĺŅĬŋĔĶĴĺŇīŅĬȮ 

Biosystematics 
3 

 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3 00.67. ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1Ȯ
(Seminar in Biodiversity and 
Ethnobiology 1) 

1 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

  ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

 

    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĮĶŇĠĠŅĬŇıĬīƢ 
Present thesis proposal 

 

 ĶĺĴ 6  ĶĺĴ 4 

ĮƖĪňŗ 2 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

000.67 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ2Ȯ
(Seminar in Biodiversity and 
Ethnobiology 2) 

1 100.67 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ3Ȯ
(Seminar in Biodiversity and 
Ethnobiology 3) 

1 

220899   ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 220899   ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 

 ĶĺĴ 13  ĶĺĴ 13 

ĮƖĪňŗ 3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
220899   ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶ 

ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

- 

    ĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
Doctoral Thesis Defense 

- 

 ĶĺĴ 12  ĶĺĴ - 
ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ  48 ľĬƞĺĵĔŇĨ 
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1,/,2,2 ŐĭĭȮ0,0Ȯ 
ĮƖĪňŗ  1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
220701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮ

Biodiversity 
3 220702 ĝňĺŅĬŋĔĶĴĺŇīŅĬȮ 

Biosystematics 
3 

 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

6  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

9 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

-  ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

- 

    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĮĶŇĠĠŅĬŇıĬīƢ 
Present thesis proposal 

- 

 ĶĺĴ 9  ĶĺĴ 12 

ĮƖĪňŗ  2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
.00.67 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚ

ĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1                  
(Seminar in Biodiversity and 
Ethnobiology 1) 

1 000.67 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ
(Seminar in Biodiversity and 
Ethnobiology 2) 

1 

220898  ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

8 220898   ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

8 

 ĶĺĴ 9  ĶĺĴ 9 

ĮƖĪňŗ  3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
16700. ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚ

ĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ3                  
(Seminar in Biodiversity and 
Ethnobiology 3) 

1 220898   ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

8 

220898  ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

8    

 ĶĺĴ 9  ĶĺĴ 8 
ĮƖĪňŗ  4 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

220898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

8 220898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

8 

 
 

  ĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
Doctoral Thesis Defense 

- 

 ĶĺĴ 8  ĶĺĴ 8 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ 72  ľĬƞĺĵĔŇĨ 
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1,/,3 ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
  ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ  

 
3.0 ĝŊŗŀȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮȮ 

3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ/ ŀŅěŅĶĵƢįŌƟĽŀĬ 

Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ(ĽŅĕŅ) 
ĽĩŅĭńĬ*ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěņĬĺĬįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶĶĺĴ
(įĸĚŅĬŒĬĶŃĵŃȮ

5 ĮƖĸƞŅĽŋħ) 
ĮƤěěŋĭńĬ 

ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
1 ĶĻ,ħĶ,ĮĶŃĽŇĪīŇśȮ 
ĺńĚĳėıńĥĬĺĚĻƢ( 
 

Ph,D,Ȯ&Forest Sciences', University 
of British Columbia, Canada, 0../ 
M,S,Ȯ&Botany', Iowa State 
University, USA, /774 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0314 

19,3 15,3 19,3 15,3 54 (1/) 

2 ĶĻ,ħĶ,ěĨŋıĸȮ 
ėņĮĺĬĽŅĵ( 
 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 

17 8,7 17 8,7 23 (10) 

3 įĻ,ħĶ,īĬĺńĥĬƢȮŏĝŅĺĽĔŌ( Ph,D,Ȯ&Systematic Botany', 
Leiden University,  
The Netherlands, 0./2 
M,S,Ȯ&Biology', Leiden 
University, The Netherlands, 
0..4 
ĳ,ĭ,Ȯ&ŏĳĽńĝĻŅĽĨĶƢ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 0324 

17,8 1 17,8 1 41 (7) 

4 įĻ,ħĶ,ĔĬĔıĶȮ 
ŐĽĬŏıĝĶȮȮ 
 

Dr,Ȯrer,nat &Zoologie', University 
of Innsburk, Austria, 1999 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵȮ
ŏĝňĵĚŒľĴƞ* 2535 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵȮ
ŏĝňĵĚŒľĴƞ*Ȯ2530 
 

23,3 16,9 23,3 16,9 45 (10) 

5 įĻ,ħĶ,ĝŇĨĝĸȮįĸŅĶńĔļƢȮ 
 

Ph,D,Ȯ&Environmental 
Toxicology',ȮUniversity of 
London, UK, 2000 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

7,4 3,6 7,4 3,6 52 (6) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ(ĽŅĕŅ) 
ĽĩŅĭńĬ*ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěņĬĺĬįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶĶĺĴ
(įĸĚŅĬŒĬĶŃĵŃȮ

5 ĮƖĸƞŅĽŋħ) 
ĮƤěěŋĭńĬ 

ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2534 

6 įĻ,ħĶ,ŏħĝŅȮĪŅĮƤĠĠŅ ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 

17,5 10,7 17,5 10,7 19 (2) 

7 įĻ,ħĶ,ıŇĴĸĶńĨĬƢȮ 
ŏĪňĵĬĽĺńĽħŇś 

Ph,D,Ȯ&Plant Biology', 
University of Illinois, USA, 2013 
M,S,Ȯ&Plant Biology', 
University of Illinois, USA, 2009 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 

19,7 6,7 19,7 6,7 15 (5) 

8 įĻ,ħĶ,ȮĭŋĠĽĴȮĭŋļĭĶĶĦƢ ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0320 

21.8 7.2 21.8 7.2 07Ȯ&1' 

9 įĻ,ħĶ, ŀŋļĶŅ ĮƤĠĠŅ ĮĶ,ħ, (ĝňĺŏėĴň) ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 
2557 
ĺĪ,Ĵ, (ĝňĺŏėĴň) ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 
2552 
ĺĪ,ĭ, (ŏĪėĬŇėĔŅĶŐıĪĵƢ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2549 

21.6 12 21.6 12 04Ȯ(9) 

10 ŀ,ħĶ, ľĪńĵĝĬĔ  
ĮƤĬħŇļģƢ 

ĮĶ,ħ, (ŏĳĽńĝŏėĴňŐĸŃıķĔļŏėĴň', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2557 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2549 

15.6 3 15.6 3 12 (8) 

11 Ļ,ħĶ,ĽŅĵĽĴĶȮĸņĵŀĚ Ph,D,Ȯ&Applied Microbiology', 
Hokkaido University, Japan, 
1993 
ĺĪ,Ĵ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 03/6 
ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 03/3 
 

9 90,4 9 90,4 253 (115) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ(ĽŅĕŅ) 
ĽĩŅĭńĬ*ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěņĬĺĬįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶĶĺĴ
(įĸĚŅĬŒĬĶŃĵŃȮ

5 ĮƖĸƞŅĽŋħ) 
ĮƤěěŋĭńĬ 

ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
12 ĶĻ,ħĶ,ĽŇĶŇĺħňȮĝĴŏħĝ 

 
 

Dr,agr,Ȯ&Molecular Genetics', 
Institute of Animal Breeding 
University of Bonn, Germany,ȮȮ
..30  
ĺĪ,Ĵ,Ȯ&ĽńĨĺĺŇĪĵŅ'*Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ȮȮ0317 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'* 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, Ȯ0314 

9,8 5,2 9,8 5,2 126 (22) 

13 įĻ,ħĶ,ĽŋĪīŅīĶȮœĝĵŏĶŊŀĚĻĶň Dr,phil,Ȯ&Geographie', University 
of Saarland, Germany, 1999 
ĺĪ,Ĵ,Ȯ&ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĪŅĚħƟŅĬ
ĽŇŗĚŐĺħĸƟŀĴŒĬĶŃĭĭĬŇŏĺĻŏĕĨĶƟŀĬ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0315 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 

15,4 6,2 15,4 6,2 25 (3) 

14 įĻ,ħĶ,ĽŋĳŅıȮŐĽĬŏıĝĶ 
 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2525 
ĺĪ,Ĵ,Ȯ&ĔŅĵĺŇĳŅėĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2533 

31,4 10 31,4 10 46 (7) 

15 ĶĻ,ħĶ,ŀĶŋőĦĪńĵȮ 
ěņĮƖĪŀĚȮ 
 

Ph,D,Ȯ&Biological Sciences', 
Aarhus University, Denmark,Ȯ
2006 
ĺĪ,Ĵ,Ȯ 'ĝňĺĺŇĪĵŅ& ,  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,ĭ,Ȯ 'ĪĵŅĝňĺĺŇ& ,  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

19,9 3,1 19,9 3,1 55 (13) 

16 įĻ,ħĶ,ŀńĚėĦŅȮŀŇĬĨŅ ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ' 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2546 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0322 
 
 

25,5 12,1 25,5 12,1 27 (9) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ(ĽŅĕŅ) 
ĽĩŅĭńĬ*ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěņĬĺĬįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶĶĺĴ
(įĸĚŅĬŒĬĶŃĵŃȮ

5 ĮƖĸƞŅĽŋħ) 
ĮƤěěŋĭńĬ 

ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
17 įĻ,ħĶ,ĦńģĺħňȮĬńĬĨĶńĨĬƢ ĺĪ,ħ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı', 

ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2557 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı',
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2552 

25,6 2,1 25,6 2,1 14 (8) 

18 ŀ,ħĶ,ŏħňĵȮıĬŇĨĬŅĩȮ
ŐĝĬĬŀĬ 

ĮĶ,ħ,Ȯ&ĬŇŏĺĻĺŇĪĵŅŐĸŃėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵ
ĺĸńĵĸńĔļĦƢ, 2554 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 

21,1 4 21,1 4 11 (3) 

19 įĻ,ħĶ,ŏĪŇħȮħŇļĵīĬŌĺńĥĬƢ 
 

ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ'*Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0333 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 033. 
 

13,8 6,2 13,8 6,2 20 (16) 

20 Assoc.Prof.Dr,ȮStephen 
David Elliott 

Ph,D,Ȯ&Ecology', University of 
Edinburgh, UK, 1985 
B,Sc,Ȯ&Ecology'* University of 
Edinburgh, UK, 1982 
 

2,4 22,1 2,4 22,1 17 (4) 

21 įĻ,ħĶ,ĺĬŅĶńĔļƢȮœĞıńĬīŋƢ
ŐĔƟĺȮ 
 

Dr,rer,nat,Ȯ&Biogeographie', 
Universitaet Basel, Swiitzerland, 
0... 
ĺĪ,Ĵ,Ȯ&ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĪŅĚħƟŅĬ
ĽŇŗĚŐĺħĸƟŀĴŒĬĶŃĭĭĬŇŏĺĻŏĕĨĶƟŀĬ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0315 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 0312 

11,1 3,8 11,1 3,8 41 (2) 

22 įĻ,ħĶ,ĴĬķħňȮĝńĵőıīŇś Ph,D,Ȯ&Marine Bioresource and 
Environmental Science', 
Hokkaido University, Japan, 2013 
ĺĪ,Ĵ,Ȯ&ĽńĨĺĺŇĪĵŅ'*Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2547 

18,8 0,4 18,8 0,4 9 (2) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ(ĽŅĕŅ) 
ĽĩŅĭńĬ*ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬȮ 
ĝńŗĺőĴĚ/ĽńĮħŅľƢ 

ěņĬĺĬįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶĶĺĴ
(įĸĚŅĬŒĬĶŃĵŃȮ

5 ĮƖĸƞŅĽŋħ) 
ĮƤěěŋĭńĬ 

ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'*Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2542 

ľĴŅĵŏľĨŋ Ȯ /,Ȯ (ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
 2.  ŀŅěŅĶĵƢĸņħńĭĪňŗȮ/- 20ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 
 1,Ȯ ŀŅěŅĶĵƢĸņħńĭĪňŗ 21-22 ėŊŀȮŀŅěŅĶĵƢįŌƟĽŀĬ 

3.2.2ȮŀŅěŅĶĵƢıŇŏĻļ  
 -œĴƞĴň- 

 
4.  ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
  -œĴƞĴň- 

 

3, ĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
5.1 ėņŀīŇĭŅĵőħĵĵƞŀȮ 
ĬńĔĻŉĔļŅĨƟŀĚĪņőėĶĚĚŅĬĺŇěńĵįƞŅĬĔŅĶĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮ&220897 ľĶŊŀȮ898 ľĶŊŀȮ

899'ȮőħĵĬńĔĻŉĔļŅŐĨƞĸŃėĬĨƟŀĚŏĮƦĬįŌƟĶńĭįŇħĝŀĭħŋļġňĬŇıĬīƢŒĬŏĶŊŗŀĚĬńŘĬŕȮŐĨƞŏıňĵĚįŌƟŏħňĵĺőħĵŏĮƦĬĚŅĬĺŇěńĵħƟŅĬ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮŐĸŃ-ľĶŊŀĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢĪňŗĴňĮĶŇĴŅĦĚŅĬĴŅĔıŀĽĴėĺĶĔńĭěņĬĺĬľĬƞĺĵĔŇĨȮ
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĪņĺŇěńĵŒĬľńĺĕƟŀĪňŗĨĬŏŀĚĽĬŒěŐĸŃĴňėĺŅĴĩĬńħĞŉŗĚĬńĔĻŉĔļŅœħƟŏĸŊŀĔěŅĔŐĬĺĪŅĚĔŅĶĶńĭ
ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗįƞŅĬĔŅĶıŇěŅĶĦŅĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵŒĬĕńŘĬĨŀĬĔŅĶĽĴńėĶŏĕƟŅĻŉĔļŅĨƞŀȮőħĵĔŅĶĪņ
ĺŇěńĵěŃŀĵŌƞĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪňŗŏĮƦĬįŌƟŏĝňŗĵĺĝŅĠŒĬħƟŅĬĬńŘĬŕȮőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅěŃĶƞĺĴ
ıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚľńĺĕƟŀĺŇěńĵȮėņĩŅĴĺŇěńĵȮĨĸŀħěĬĺŇīňĔŅĶŐĸŃıŊŘĬĪňŗĻŉĔļŅȮĞŉŗĚŏĴŊŗŀĬńĔĻŉĔļŅœħƟıńĥĬŅ
őėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢĶƞĺĴĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶƞĺĴĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻěŉĚŏĽĬŀĨƞŀ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏıŊŗŀıŇěŅĶĦŅŒľƟĕƟŀŏĽĬŀŐĬŃŐĸŃĨĶĺěĽŀĭėĺŅĴŏľĴŅŃĽĴŏıŊŗŀŏĽĬŀĨƞŀėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵĨƞŀœĮȮľĸńĚěŅĔőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŀĬŋĴńĨŇĬńĔĻŉĔļŅěŉĚŏĶŇŗĴħņŏĬŇĬĚŅĬ
ĺŇěńĵȮŒĬĶŃľĺƞŅĚĬňŘŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĶƞĺĴěŃĝƞĺĵĔńĬŒľƟėņŐĬŃĬņŐĸŃėĺŅĴĝƞĺĵŏľĸŊŀŒĬĔŅĶ
ŀņĬĺĵėĺŅĴĽŃħĺĔŐĸŃŐĔƟœĕĮƤĠľŅŀŋĮĽĶĶėĨƞŅĚŕȮĕŀĚĔĶŃĭĺĬĔŅĶĺŇěńĵĕŀĚĬńĔĻŉĔļŅȮĝňŘŐĬŃŐĬĺĪŅĚĔŅĶ
ĬņŏĽĬŀĚŅĬĺŇěńĵŒĬĶŃħńĭĬŅĬŅĝŅĨŇŐĸŃĶƞĺĴĔńĬŏĨĶňĵĴĶƞŅĚĭĪėĺŅĴĺŇĝŅĔŅĶŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĽņŏĶŖě
ĔŅĶĻŉĔļŅŐĸŃĴňįĸĚŅĬĺŇěńĵŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅȮı,Ļ,2558 
3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ  

5,2,1ȮĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
ħŋļġňĭńĦĤŇĨĕŀĚĽŅĕŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢĨƟŀĚŏĮƦĬįŌƟĪňŗĩŉĚıĶƟŀĴ

ħƟĺĵěĶŇĵīĶĶĴŐĸŃėŋĦīĶĶĴȮőħĵŏĮƦĬįŌƟĪňŗĴňėŋĦĽĴĭńĨŇħńĚĨƞŀœĮĬňŘ 
(1) ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦȮ
ĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
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(2) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃ
ĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

(3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃ
ĸņħńĭėĺŅĴĽņėńĠ 

(4) ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴ
ŏĮƦĬĴĬŋļĵƢ 

ȮȮȮȮȮȮȮȮȮȮȮ5,2,2 ĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
(1) ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
(2) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊĪňŗŏľĴŅŃĽĴȮ
ĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 

(3) ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗ
ĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕȮ 

(4) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬıŊŘĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚ 
  5,2,3 ĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

ĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚȮĮĶŃĔŀĭĺŇĝŅĝňıȮŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞœħƟőħĵ
ıŉŗĚĨĬŏŀĚœħƟŏĴŊŗŀěĭĔŅĶĻŉĔļŅŐĸƟĺȮħńĚĬńŘĬĬńĔĻŉĔļŅěņŏĮƦĬĨƟŀĚœħƟĶńĭĔŅĶıńĥĬŅĪńĔļŃĪŅĚĮƤĠĠŅőħĵĴň
įĸĔŅĶŏĶňĵĬĶŌƟħńĚĬňŘ 

(1) ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
(2) ĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕȮ
ĮƤĠľŅŀĵƞŅĽĶƟŅĚĽĶĶėƢ 

(3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
5,2,2 ĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ

ĶńĭįŇħĝŀĭ 
ĬńĔĻŉĔļŅĨƟŀĚĴňĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮėĶŀĭėĸŋĴĽŇŗĚĨƞŀœĮĬňŘ 
(1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵȮĪńŘĚĳŅļŅœĪĵŐĸŃĳŅŀńĚĔķļ
œħƟŀĵƞŅĚĴňĮŃĽŇĪīŇĳŅı 

(2) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴĮĶŃŏħŖĬ
ŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚ
ĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

(3) ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
5,2,3 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ

ŏĪėőĬőĸĵň 
ĬńĔĻŉĔļŅĨƟŀĚĴňĪńĔļŃħńĚĔĸƞŅĺȮŀĵƞŅĚĬƟŀĵħńĚĬňŘ 
&1'ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟ

ĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
&2'ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ

ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
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(3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĔŅĶ
ĽŊŗŀĽŅĶĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 

3,1ȮĝƞĺĚŏĺĸŅȮ 
ŐĭĭȮ/,/ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ/ȮěĬĩŉĚĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ1Ȯ 
ŐĭĭȮ/,0 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ/ȮěĬĩŉĚĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ2Ȯ 
ŐĭĭȮ0,/ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ0ȮěĬĩŉĚĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ3 
ŐĭĭȮ0,0 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ0ȮěĬĩŉĚĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ2Ȯ 

5.4 ěņĬĺĬľĬƞĺĵĔŇĨ   
 ŐĭĭȮ/,/Ȯ 220898 ěņĬĺĬȮȮ26ȮȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ/,0Ȯ 220897 ěņĬĺĬ  50ȮȮľĬƞĺĵĔŇĨ 
 ŐĭĭȮ0,/ 220899 ěņĬĺĬ  14ȮȮľĬƞĺĵĔŇĨ  
 ŐĭĭȮ0,0 220898 ěņĬĺĬ  26ȮȮľĬƞĺĵĔŇĨ 
3,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮ 
-ȮĬńĔĻŉĔļŅŏĕƟŅĮĶŉĔļŅľŅĶŊŀĔńĭŀŅěŅĶĵƢŏıŊŗŀĔņľĬħŐĬĺĪŅĚĔŅĶĪņĺŇěńĵŐĸŃŏĨĶňĵĴŏĽĬŀőėĶĚĶƞŅĚł 
-ȮľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅŐĨƞĸŃėĬĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ

ľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅ 
-ȮĬńĔĻŉĔļŅŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮĪńŘĚĬňŘőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢħńĚĔĸƞŅĺĨƟŀĚįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔĮĶŃīŅĬ

ĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅȮĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěņėĦŃłȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěņĭńĦĤŇĨĺŇĪĵŅĸńĵȮĨŅĴĸņħńĭ 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 

  ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĺŇěńĵŏĮƦĬįŌƟĨŇħĨŅĴĔņĔńĭĔŅĶĪņĚŅĬŒľƟŏĮƦĬœĮĨŅĴŐįĬĪňŗĺŅĚœĺƟĨńŘĚŐĨƞĔŅĶ
ĽŊĭėƟĬŏŀĔĽŅĶȮĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĚŅĬȮĔŅĶĸĚĴŊŀĮĢŇĭńĨŇĔŅĶĺŇěńĵȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵȮĔŅĶĨňıŇĴıƢ
ŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶȮĨĸŀħěĬĔŅĶĬņŏĽĬŀĚŅĬĺŇěńĵŏıŊŗŀĽŀĭħŋļġňĬŇıĬīƢ 
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ľĴĺħĪňŗȮ4 įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ  

 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

1.   ŏĕƟŅ   1.  ŏĕƟŅŒěŐĬĺėĺŅĴėŇħŏĔňŗĵĺĔńĭĻŅĽĨĶƢħƟŅĬėĺŅĴ 
 ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢŏıŊŗŀ 
ĔŅĶěńħĔŅĶĪńŘĚŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮŐĸŃĶŃħńĭőĸĔ 

 

1. ŏĬƟĬĔŅĶŒľƟŐĬĺėĺŅĴėŇħŏĔňŗĵĺĔńĭĻŅĽĨĶƢħƟŅĬėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĪńŘĚŒĬĶŃħńĭĪƟŀĚĩŇŗĬŐĸŃĶŃħńĭȮ
ĶĺĴĪńŘĚŏĬƟĬėĺŅĴŏĕƟŅŒěŒĬŐĬĺėĺŅĴėŇħħńĚĔĸƞŅĺŒĬĔŅĶ
ėŇħŐĸŃĔŅĶĪņĺŇěńĵħŋļġňĬŇıĬīƢ 

2. ĨĶŃľĬńĔĩŉĚėĺŅĴĽņėńĠĕŀĚėĺŅĴĶŌƟĝňĺĺŇĪĵŅȮ 
ıŊŘĬĭƟŅĬŐĸŃŒľƟŏĔňĵĶĨŇĔńĭėĺŅĴĶŌƟĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬĪňŗ
ŏĮƦĬģŅĬĽņėńĠŀĵƞŅĚľĬŉŗĚŒĬĔŅĶěńħĔŅĶ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŀĵƞĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĸħ
ėĺŅĴŏľĸŊŗŀĴĸŘņĕŀĚĔŅĶŏĕƟŅĩŉĚĪĶńıĵŅĔĶ 

 

2,ȮĽŀħŐĪĶĔėĺŅĴĽņėńĠĕŀĚėĺŅĴĶŌƟĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬ
ŐĸŃŒľƟŏĔňĵĶĨŇĔńĭėĺŅĴĶŌƟĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬĪňŗŏĮƦĬģŅĬ
ĽņėńĠŀĵƞŅĚľĬŉŗĚŒĬĔŅĶěńħĔŅĶĪĶńıĵŅĔĶīĶĶĴĝŅĨŇ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĸħėĺŅĴŏľĸŊŗŀĴĸŘņĕŀĚĔŅĶ
ŏĕƟŅĩŉĚĪĶńıĵŅĔĶŒĬĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĽńĴĴĬŅ 

3. ĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮĪńŘĚħƟŅĬĺŇĝŅĔŅĶȮĺŇĝŅĝňıȮ
ŐĸŃħƟŅĬĽńĚėĴ 

1,ȮĽƞĚŏĽĶŇĴĔŅĶĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶŏĶňĵĬŐĸŃ
ĔŅĶĪņĺŇěńĵȮŏıŊŗŀŏĮƦĬıŊŘĬģŅĬŒĬĔŅĶĪņĚŅĬ 

 
2.  ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮȮ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

PLO 1 ĴňėĺŅĴĶŌƟŒĬĻŅĽĨĶƢħƟŅĬ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃ
ĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮĪńŘĚĪŅĚĪķļġň
ŐĸŃĮĢŇĭńĨŇȮŐĸŃĽŅĴŅĶĩĬņœĮ
ĮĶŃĵŋĔĨƢŏıŊŗŀŐĔƟĮƤĠľŅŒĬĻŅĽĨĶƢĪňŗ
ŏĔňŗĵĺĕƟŀĚœħƟ 

ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔĸ
ĵŋĪīƢŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬ
ĪńĔļŃĪŅĚĮƤĠĠŅŀĵƞŅĚėĶĭĩƟĺĬȮ
ŏĝƞĬȮĔŅĶĬņŏĽĬŀĶŅĵĚŅĬȮĔŅĶ
ŀĳŇĮĶŅĵĔĸŋƞĴȮőħĵĔŅĶĴŀĭľĴŅĵ
ĚŅĬŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅŏıŇŗĴŏĨŇĴ
ěŅĔĝńŘĬŏĶňĵĬȮȮĔŅĶĨńŘĚőěĪĵƢĺŇěńĵ
ěŅĔĮƤĠľŅĪňŗĴňŀĵŌƞȮĔŅĶĪņĺŇěńĵŒĬ
ĝńŘĬŏĶňĵĬ 

ĮĶŃŏĴŇĬįĸőħĵĔŅĶĽŀĭĺńħėĺŅĴĶŌƟ
ĶŌĮŐĭĭĨƞŅĚȮŕȮŏĝƞĬȮĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬȮĽŀĭĮĢŇĭńĨŇĔŅĶȮŐĸŃĔŅĶ
ĬņŏĽĬŀįĸĔŅĶĺŇěńĵľĶŊŀĽńĴĴĬŅ 

PLO 2  ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮ
ĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢĶĺĴĪńŘĚ
ŏĝŊŗŀĴőĵĚĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚȮŏĕňĵĬĶŅĵĚŅĬŐĸŃ
ĨňıŇĴıƢįĸĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬ
ĶŌĮŐĭĭĨƞŅĚȮŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚ
ĨŅĴľĸńĔĪŅĚĺŇĝŅĔŅĶ 

ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŐĭĭ
ĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶȮőħĵŏĬƟĬ
ŒľƟĬńĔĻŉĔļŅľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴȮ
ĶĺĴĪńŘĚĴňĔŅĶĽńĴĴĬŅŏıŊŗŀ
ŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŐĸŃĨńŘĚ
ĮĶŃŏħŖĬĨƞŅĚȮŕȮŏıŊŗŀŀīŇĭŅĵĪńŘĚ
įĸĸńıīƢŐĸŃĮƤĠľŅĪňŗŏĔŇħĕŉŘĬŒĬĔŅĶ
ĺŇěńĵȮőħĵŀƟŅĚŀŇĚěŅĔėĺŅĴĶŌƟ
ĳŅėĪķļġňȮȮȮ 
 

ĮĶŃŏĴŇĬįĸőħĵĔŅĶĽŀĭȮĔŅĶĪņ
ĶŅĵĚŅĬȮĔŅĶĽńĴĴĬŅȮŐĸŃĔŅĶĽŀĭ
ħŋļġňĬŇıĬīƢ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLO 3 ĽŅĴŅĶĩŒĝƟĽŊŗŀŐĸŃ
ŏĪėőĬőĸĵňŒĬĔŅĶĬņŏĽĬŀĶŅĵĚŅĬ
ľĶŊŀįĸĚŅĬĺŇěńĵĨƞŀĔĸŋƞĴĭŋėėĸĪňŗ
ľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃ
ĺńĥĬīĶĶĴ 

ŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟİƗĔİĬ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻįƞŅĬ
ĔŅĶĪņĶŅĵĚŅĬȮŐĸŃİƗĔĔŅĶĽŊŗŀĽŅĶ
őħĵĔŅĶĬņŏĽĬŀĶŅĵĚŅĬȮŐĸŃĔŅĶ
ĽńĴĴĬŅ 
 
ĔŅĶĬņŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĚŅĬ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽńĴĴĬŅŐĸŃ
ĔŅĶĬņŏĽĬŀĶŅĵĚŅĬȮȮ 
 
 
 
 
ĮĶŃŏĴŇĬěŅĔĕƟŀėŇħŏľŖĬŐĸŃįĸĔŅĶ
ĨŀĭĶńĭěŅĔįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃ
ĔĶĶĴĔŅĶįŌƟěńħĔŅĶĮĶŃĝŋĴ 

PLO 4 ĽŅĴŅĶĩĮĢŇĭńĨŇĨŅĴľĸńĔ
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃ
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĴňėĺŅĴ
ĞŊŗŀĽńĨĵƢŒĬĔŅĶĶŅĵĚŅĬįĸĔŅĶĺŇěńĵȮ
œĴƞĸŀĔŏĸňĵĬįĸĚŅĬįŌƟŀŊŗĬ 

ĽƞĚŏĽĶŇĴĔŅĶĴňėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴŒĬĔŅĶŏĶňĵĬŐĸŃĔŅĶĪņ
ĺŇěńĵȮŏıŊŗŀŏĮƦĬıŊŘĬģŅĬŒĬĔŅĶ
ĪņĚŅĬ 
 
ĔĶŃĭĺĬĺŇĝŅĨƞŅĚȮŕȮĴňĔŅĶ
ĴŀĭľĴŅĵĚŅĬŒľƟĪņĚŅĬŏĮƦĬĔĸŋƞĴȮ
ĞŉŗĚŏĮƦĬĔĸĵŋĪīƢŒĬĔŅĶıńĥĬŅ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ıńĥĬŅėĺŅĴĶńĭįŇħĝŀĭĕŀĚ
ĬńĔĻŉĔļŅœħƟŏĮƦĬŀĵƞŅĚħň 

ĮĶŃŏĴŇĬįĸőħĵĔŅĶĽńĚŏĔĨ
ıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅőħĵĶĺĴȮ
ŐĸŃĨŇħĨŅĴŏĮƦĬĶŅĵĭŋėėĸŒĬĔĶĦň
ĪňŗĴňĮƤĠľŅ 

 
 

 
1, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum Mapping) 
įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 
PLO 1ȮȮȮȮȮȮȮȮȮ ĴňėĺŅĴĶŌƟŒĬĻŅĽĨĶƢħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮĪńŘĚĪŅĚ

ĪķļġňŐĸŃĮĢŇĭńĨŇȮŐĸŃĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŏıŊŗŀŐĔƟĮƤĠľŅŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮ 
PLO 2   ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢĶĺĴĪńŘĚŏĝŊŗŀĴőĵĚĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶœħƟ

ŀĵƞŅĚĩŌĔĨƟŀĚȮŏĕňĵĬĶŅĵĚŅĬŐĸŃĨňıŇĴıƢįĸĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔĪŅĚĺŇĝŅĔŅĶ 

PLO 3 ĽŅĴŅĶĩŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶĬņŏĽĬŀĶŅĵĚŅĬľĶŊŀįĸĚŅĬĺŇěńĵĨƞŀĔĸŋƞĴĭŋėėĸĪňŗ
ľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃĺńĥĬīĶĶĴ 

PLO 4 ĽŅĴŅĶĩĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĴňėĺŅĴ
ĞŊŗŀĽńĨĵƢŒĬĔŅĶĶŅĵĚŅĬįĸĔŅĶĺŇěńĵȮœĴƞĸŀĔŏĸňĵĬįĸĚŅĬįŌƟŀŊŗĬ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping) 
ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 
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ėņŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮ 
ėŋĦīĶĶĴ ěĶŇĵīĶĶĴȮȮȮ 

(1.1) ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ŏĽňĵĽĸŃ ŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ ĴňěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
(1.2) ĴňĺŇĬńĵ ĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚ 
ŕ ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
(1.3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭ
ėĺŅĴĽņėńĠ 
(1.4) ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

ėĺŅĴĶŌƟ 
(2.1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
(2.2) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃ ŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ
ŐĔƟœĕĮƤĠľŅ 
(2.3) ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟ
ŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
(2.4) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 

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

ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
(4.1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚ
ĴňĮĶŃĽŇĪīŇĳŅı 
(4.2) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬ
ĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃ
ĕŀĚĔĸŋƞĴ 
(4.3) ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(5.1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ
ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
(5.2) ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
(5.3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ
ĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLO) ĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 
įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) PLO 1 PLO 2 PLO 3 PLO 4 

1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ     
 1) ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňı     V 

 2) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮ
ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

   V 

 3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭ
ėĺŅĴĽņėńĠ 

   V 

ȮȮȮȮȮȮ4) ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ    V 

2. ħƟŅĬėĺŅĴĶŌƟ     
 1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ  V    
 2) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕ
ĮƤĠľŅ V    

 3) ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟ
ŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ V    

      4) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ V    
1. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ     
 1) ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ  V   
 2) ĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 

 V   

 3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 

 V   

2. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ     
 1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı  
 

  V  
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) PLO 1 PLO 2 PLO 3 PLO 4 
 2) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶ
ŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ V V V V 

 3) ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ V V V V 

3. ħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ     
 1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃ
ŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ  V V V  

 2) ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ V V V  

 3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬņŏĽĬŀ
ŀĵƞŅĚŏľĴŅŃĽĴ V V V  
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ľĴĺħĪňŗȮ5 ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

1.  ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭŀńĔļĶĸņħńĭĕńŘĬŐĸŃėƞŅĸņħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
őħĵŐĭƞĚĔŅĶĔņľĬħŀńĔļĶĸņħńĭĕńŘĬŏĮƦĬȮ3ȮĔĸŋƞĴȮȮėŊŀȮŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮȮŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴňėƞŅ
ĸņħńĭĕńŘĬȮȮŐĸŃŀńĔļĶĸņħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ 
  1.1 ŀńĔļĶĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮħńĚĬňŘ 
   ŀńĔļĶĸņħńĭĕńŘĬ ȮȮȮȮėĺŅĴľĴŅĵ   ėƞŅĸņħńĭĕńŘĬ 
    A ħňŏĵňŗĵĴȮȮȮȮȮȮȮȮ &excellent)      4.00 
    B+ ħňĴŅĔ  &very good)      3.50 
    B ħň  &good)       3.00 
    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 
 
 1.2 ŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮȮħńĚĬňŘ 
  ŀńĔļĶĸņħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   S ŏĮƦĬĪňŗıŀŒě &satisfactory) 
   U œĴƞŏĮƦĬĪňŗıŀŒě &unsatisfactory) 
 
 1.3 ŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮŒľƟĔņľĬħȮħńĚĬňŘ 
  ŀńĔļĶĸņħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ  &incomplete) 
   P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ &in progress) 
   V ŏĕƟŅĶƞĺĴĻŉĔļŅ   &visiting) 
   W ĩŀĬĔĶŃĭĺĬĺŇĝŅ   &withdrawn) 
   T ĮĶŇĠĠŅĬŇıĬīƢ   &thesis in progress) 
    ĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħņŏĬŇĬĔŅĶ ȮȮȮȮȮȮȮȮȮȮȮ Ȯ   

 
 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮĬńĔĻŉĔļŅěŃĨƟŀĚ
œħƟėƞŅĸņħńĭĕńŘĬœĴƞĨŗņĔĺƞŅȮC ľĶŊŀȮS ĴŇĜŃĬńŘĬěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘņŀňĔ 
 ĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸņħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞȮĔĶŃĭĺĬĺŇĝŅȮ
00.67. ĽńĴĴĬŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ/, 00.670 ĽńĴĴĬŅėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ2, 00.671 ĽńĴĴĬŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ3, 
00.675 ħŋļġňĬŇıĬīƢ, 00.676 ħŋļġňĬŇıĬīƢȮŐĸŃȮ00.677 ħŋļġňĬŇıĬīƢ  
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2. ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅ 

 0,/,/ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅȮŀŅěŅĶĵƢĪňŗĶńĭįŇħĝŀĭĶŅĵĺŇĝŅŏħňĵĺĔńĬȮĔņľĬħĶŃĭĭŐĸŃ
ĴŅĨĶģŅĬĔŅĶĮĶŃŏĴŇĬįĸĶƞĺĴĔńĬŐĸŃŒľƟĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬľĸńĔĽŌĨĶȮĴňĔŅĶĪĺĬĽŀĭ
őħĵĔŅĶĮĶŃĝŋĴĨńħĽŇĬįĸĔŅĶŏĶňĵĬĶƞĺĴĔńĬȮőħĵĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŅěŅĶĵƢĪňŗĶƞĺĴ
ĽŀĬȮŐĸŃœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĮĶŃěņĳŅėĺŇĝŅ 

 ȮȮȮȮȮ0,/,0ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮĴňĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏıŊŗŀıŇěŅĶĦŅ
įĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮĞŉŗĚŏĮƦĬœĮĨŅĴŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬĕŀĚĴėŀ,1ȮŒĬŐĨƞĸŃĶŅĵĺŇĝŅĪňŗ
ĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮĴňĔŅĶĨŇħĨŅĴŐĸŃėĺĭėŋĴĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶ 

1. ĳŅĺŃĔŅĶœħƟĚŅĬĪņĕŀĚĭńĦĤŇĨȮĪņĚŅĬĨĶĚĽŅĕŅ 
2. ĔŅĶĪĺĬĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶ 
3. ĔŅĶĪĺĬĽŀĭěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬ ȮȮȮȮȮ 

0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅ 
Á ĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭ őħĵĔŅĶĽńĴĳŅļĦƢľĶŊŀĽƞĚŐĭĭĽŀĭĩŅĴħƟŅĬėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮ
ėĺŅĴĴńŗĬŒěŒĬĔŅĶĮĶŃĔŀĭŀŅĝňı 

Á ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ őħĵĔŅĶĽńĴĳŅļĦƢľĶŊŀĽƞĚŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěŒĬĭńĦĤŇĨĪňŗěĭ
ĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪņĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮŕ 

3. ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

  ľĸńĔĽŌĨĶȮŐĭĭȮ/ 
1. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ (Qualifying Examination) 
2. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
3. ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚ 
ĔŅĶĬņŏĽĬŀįĸĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 

5. ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ  
ľĸńĔĽŌĨĶŐĭĭȮ/,/ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/Ȯ
ŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science 
ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of 
Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵ
ŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬ
įĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮ 
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ľĸńĔĽŌĨĶŐĭĭȮ/,0 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵĨƟŀĚ
ŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of 
Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵ
ŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬ
įĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

6. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅŏĔňĵĶĨŇ
ŐĸŃĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮ
ľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,033. 

 
  ľĸńĔĽŌĨĶȮŐĭĭȮ0  

1. ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ (Qualifying Examination) 
2. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
3. ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4. ĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅȮ3.00 ŐĸŃėƞŅĸņħńĭĕńŘĬ
ĽŃĽĴŏĜĸňŗĵŒĬĽŅĕŅĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ3.00 

5. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚ 
ĔŅĶĬņŏĽĬŀįĸĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ                     

6. ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ  
ľĸńĔĽŌĨĶȮŐĭĭȮ0,/ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮőħĵĨƟŀĚ
ŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of Science, Chiang 
Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮ
Readiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
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ľĸńĔĽŌĨĶȮŐĭĭȮ0,0 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/Ȯ
ŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science 
ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of 
Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵ
ŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬ
įĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

7. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅ
ŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ı,Ļ,033. 
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ľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

1. ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 
(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
0,0 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪņĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ȮȮĔŅĶĔņĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶ 
¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ   
ěņĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨņŐľĬƞĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃ
ŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ  
ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨņŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢ
ŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗ
œħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 
ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ őħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬņėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴň
ĽƞĺĬœħƟ-ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅ
ĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 
  

2,ȮȮĭńĦĤŇĨ 
¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔņľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬ
ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 

¶ ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ  
ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮȮ 

- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀ
ŐĶĔĪńŘĚȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of Science, Chiang Mai 
University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level 
(TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/Ȯ
ŏĶŊŗŀĚ 
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- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

ľĸńĔĽŌĨĶȮŐĭĭȮ/,0Ȯ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ0ȮŏĶŊŗŀĚȮ
ıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&Department of Biology, Faculty of Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭ
ŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞ
ĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

ľĸńĔĽŌĨĶȮŐĭĭȮ2,/ȮȮ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ
ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮıĶƟŀĴĶŃĭŋ
ĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of 
Biology, Faculty of Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/Ȯ
ŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬ
ŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚ 

ľĸńĔĽŌĨĶȮŐĭĭȮ0,0ȮȮ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ
ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
ISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ2 
ŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
&Department of Biology, Faculty of Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭ
ŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞ
ĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚ 

- ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

 
1,ȮȮĬńĔĻŉĔļŅȮ 
¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔņľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 
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¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽņĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 

¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėņĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮ
őħĵŀŅěŅĶĵƢěŃĨƟŀĚĔņľĬħĝńŗĺőĴĚŒľƟėņĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĔŅĶ
ĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

 
2,ȮȮŀŅěŅĶĵƢȮ 
¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěņ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚ
ŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħņŏĬŇĬĚŅĬ 
 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 
¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀĮĶŇĠĠŅĬŇıĬīƢ 
¶ ĴňĔŅĶĔņľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔņĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪņŐįĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŇĠĠŅĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀȮĔņĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪņ
ĮĶŇĠĠŅĬŇıĬīƢŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔņĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Ĵėŀ,3ȮȮĴėŀ,4ȮŐĸŃȮĴėŀ,5'  
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6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 
¶ ĴňĶŃĭĭĔŅĶħņŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬņįĸĔŅĶĽņĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 
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5,Ȯ ĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬȮ(Key Performance Indicators)Ȯ 
 ŐĭĭȮ/,/ȮŐĸŃȮ0,/ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6. ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 
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,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬ
ŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ ĨŅĴŐĭĭ Ĵėŀ.5 ŐĸŃ Ĵėŀ.6  
ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬ  
ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ  

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.7 ĳŅĵŒĬ 60 ĺńĬ 
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ  

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ĪňŗĔņľĬħŒĬĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03Ȯ 
ĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

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

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėņŐĬŃĬņȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃ/ľĶŊŀ
ĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖȮȮ 

N/A N/A N/A N/A N/A 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶ 
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

  x x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 
ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

   x x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 8 9 10 11 11 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) /-3 /-3 /-3 /-3 /-3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ)Ȯ 7 8 8 9 9 

ŏĔĦĤƢĮĶŃŏĴŇĬ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ ȮȮȮȮȮȮȮȮȮ 

ĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗ 1-5) ĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵ ŐĸŃĴňěņĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħņŏĬŇĬĔŅĶ
ĭĶĶĸŋŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 % ĕŀĚĨńĺĭƞĚĝňŘĶĺĴ őħĵıŇěŅĶĦŅěŅĔěņĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
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ȮȮȮ ŐĭĭȮ/,0ȮŐĸŃȮ0,0 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6. ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 
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,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬ
ŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ ĨŅĴŐĭĭ Ĵėŀ.5 ŐĸŃ Ĵėŀ.6  
ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬ  
ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ  

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.7 ĳŅĵŒĬ 60 ĺńĬ 
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ  

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ĪňŗĔņľĬħŒĬĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03Ȯ 
ĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

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

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėņŐĬŃĬņȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃ/ľĶŊŀ
ĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖȮȮ 

N/A N/A N/A N/A N/A 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶ 
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

   x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 
ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

    x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 8 9 9 10 11 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) /-3 /-3 /-3 /-3 /-3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ)Ȯ 7 8 8 8 9 

ŏĔĦĤƢĮĶŃŏĴŇĬ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ ȮȮȮȮȮȮȮȮȮ 

ĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗ 1-5) ĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵ ŐĸŃĴňěņĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħņŏĬŇĬĔŅĶ
ĭĶĶĸŋŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 % ĕŀĚĨńĺĭƞĚĝňŘĶĺĴ őħĵıŇěŅĶĦŅěŅĔěņĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
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ľĴĺħĪňŗȮ8ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
/,Ȯ ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1.1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 R ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢ 
ŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟŏľĴŅŃĽĴȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 R ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
 R ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
 RȮ ĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 

ŒľƟŏľĴŅŃĽĴĔńĭĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 
 /,0 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 R ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
 ŐĸŃĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

 
0, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

R ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
R ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
R ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 
1, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 

 ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěņĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 
őħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬȮĪňŗœħƟĶńĭ 
ĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
2, ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěņĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5,6,7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬņœĮĽŌƞĔŅĶħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶ
ĨƞŀœĮȮĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪņĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 
1. ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
220701  ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı     1&1-.-4'
   Biodiversity 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮœĴƞĴň 
 ėĺŅĴĽņėńĠĕŀĚėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĪŅĚħƟŅĬėŋĦėƞŅŐĸŃĶŃħńĭĝńŘĬȮĶĺĴĩŉĚĽĳŅıŏĜıŅŃĩŇŗĬ
ŐĸŃĔŅĶĽŌĠıńĬīŋƢȮĔŅĶĺńħŐĸŃĨŇħĨŅĴĨĶĺěĽŀĭėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĔŅĶŒĝƟĪĶńıĵŅĔĶĝňĺĳŅıőħĵĳŌĴŇ
ĮƤĠĠŅıŊŘĬĭƟŅĬȮĔĸĵŋĪīƢŒĬĔŅĶěńħĔŅĶėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĔĶĦňĻŉĔļŅȮȮŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸ 

Importance of biodiversity on value and levelsȮincluding  endemism and extinction, 
measurement and monitoring of biodiversity, traditional knowledge usage of biological 
resources, different strategies in management of biodiversity as well as case studies and 
evaluation, 
 
220702  ĝňĺŅĬŋĔĶĴĺŇīŅĬ       1&1-.-4'
   Biosystematics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ľĸńĔĔŅĶŐĸŃŏĪėĬŇėĨƞŅĚŕȮœħƟŐĔƞȮħƟŅĬĽńĦģŅĬĺŇĪĵŅȮȮŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňȮŐĸŃĺŇīňĔŅĶĪŅĚĝňĺőĴŏĸĔŋĸȮ
ŒĬĔŅĶěņŐĬĔĽŇŗĚĴňĝňĺŇĨȮĔŅĶŒĝƟĽĩŇĨŇľĸŅĵĨńĺŐĮĶŒĬĔŅĶěńħěņŐĬĔĽŇŗĚĴňĝňĺŇĨȮȮĶĺĴĩŉĚĺŇīňĔŅĶŏĔŖĭĨńĺŀĵƞŅĚŏıŊŗŀŒĝƟ
ŀƟŅĚŀŇĚȮĔŅĶĪĭĪĺĬĪŅĚŀĬŋĔĶĴĺŇīŅĬȮėĸŅħŇĽĨŇĔĽƢȮŐĸŃŐĬĺėŇħŒĬŀĬŅėĨŒĬĔŅĶěńħěņŐĬĔĝĬŇħĕŀĚĽŇŗĚĴňĝňĺŇĨ 

Principles and techniques including classical systematics, chemo-systematics, and 
molecular systematics used in classification of living organisms. Use of multivariate statistics 
in systematic. Herbarium techniques for reference will be included. Taxonomic revision, 
cladistics, current trends in systematics will also be included. 
 
220703  ĺŇĺńĥĬŅĔŅĶĶŃħńĭőĴŏĸĔŋĸ      1&1-.-4'
   Molecular Evolution 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĺŇĺńĥĬŅĔŅĶĕŀĚőĴŏĸĔŋĸĕĬŅħŒľĠƞȮŀńĨĶŅŏĶŖĺȮŐĸŃĶŌĮŐĭĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽŅĶıńĬīŋĔĶĶĴȮȮŐĸŃ
įĸįĸŇĨŒĬĶŃľĺƞŅĚĝƞĺĚŏĺĸŅĕŀĚĺŇĺńĥĬŅĔŅĶȮĨĸŀħěĬĔĸœĔĪňŗĪņŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚħńĚĔĸƞŅĺȮėĺŅĴŏĕƟŅŒě
ŏĔňŗĵĺĔńĭĕĭĺĬĔŅĶĺŇĺńĥĬŅĔŅĶĕŀĚĽŇŗĚĴňĝňĺŇĨĔĸŋƞĴĨƞŅĚŕ 
 Evolution of macromolecules, the rates and patterns of change occurring in the 
genetic material and its products, during evolutionary time and to the mechanisms 
responsible for such changes. Understanding of the evolutionary process of organisms, 
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220704  ıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬ      1&1-.-4'
   Ethnobotany 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ĳŌĴŇėĺŅĴĶŌƟĪƟŀĚĩŇŗĬĪŅĚħƟŅĬıķĔļĻŅĽĨĶƢŒĬĝĬŏįƞŅĨƞŅĚŕȮĺŇīňĔŅĶĻŉĔļŅıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬȮ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇħƟŅĬıŊĝȮĳŌĴŇėĺŅĴĶŌƟĪƟŀĚĩŇŗĬŒĬĔŅĶĪņĔŅĶŏĔļĨĶȮįĸŇĨĳńĦĤƢŒľĴƞŕȮěŅĔıŊĝŏıŊŗŀĔŅĶŀĬŋĶńĔļƢȮȮ
ĔŅĶėƟŅŐĸŃĔŅĶıńĥĬŅĝŋĴĝĬȮĔŅĶĽņĶĺěĳŅėĽĬŅĴŏıŊŗŀŏĔŖĭĕƟŀĴŌĸĪŅĚħƟŅĬıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬ 
 Traditional botanical knowledge among different ethnic groups. Methods in 
ethnobotanical studies, phytonatural resources and traditional agriculture, new plant 
products for conservation, commercial, community-development purposes and field surveys 
for ethnobotanical data, 
 
220705  ĽńĨĺĺŇĪĵŅıŊŘĬĭƟŅĬ      1&1-.-4'
   Ethnozoology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8Ȯ220701 ľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽńĨĺƢŐĸŃįĸŇĨĳńĦĤƢĕŀĚĽńĨĺƢħƟĺĵĳŌĴŇĮƤĠĠŅıŊŘĬĭƟŅĬĕŀĚĝĬŏįƞŅĨƞŅĚŕȮőħĵŏĜıŅŃ
ĝĬŏįƞŅĪňŗŀŅĻńĵŀĵŌƞŒĬĮĶŃŏĪĻœĪĵȮĔŅĶĺŇĬŇěĜńĵĝĬŇħĕŀĚĽńĨĺƢŐĸŃĺŇŏėĶŅŃľƢĸńĔļĦŃȮĶŌĮŐĭĭŐĸŃĺŇīňĔŅĶŒĝƟĽńĨĺƢĨŅĴ
ĳŌĴŇĮƤĠĠŅıŊŘĬĭƟŅĬ 
 The local knowledge of using animals and their products from different local races of 
Thailand. Identification of animals and analysis of features. Types and methods of animal 
usage by traditional knowledge. 
 
220706  ěŋĸĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬ      1&1-.-4'
   Ethnomicrobiology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
 ėĺŅĴĶŌƟıŊŘĬĭƟŅĬŐĸŃėĺŅĴĽņėńĠŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔěŋĸŇĬĪĶňĵƢŒĬĪƟŀĚĩŇŗĬȮĔŅĶěńħĔŅĶĮĶŃĝŅĔĶ
ěŋĸŇĬĪĶňĵƢŒĬĪƟŀĚĩŇŗĬȮĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟĶŃľĺƞŅĚĶŋƞĬȮĔŅĶĶńĔļŅŐľĸƞĚįĸŇĨěŋĸŇĬĪĶňĵƢŒĬĪƟŀĚĩŇŗĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬ
ŀŋĨĽŅľĔĶĶĴĽĴńĵŒľĴƞȮŐĸŃŐĬĺőĬƟĴĔŅĶıńĥĬŅŒĬŀĬŅėĨ  
 Traditional knowledge and its importance in utilization of local microbes. 
Management of local microbial population. Knowledge transfer among generations. 
Preservation of local production sources of microbes. Applications in modern industries and 
future development trends,Ȯ 
 
220890 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1 1&1 +.+2' 
                     Seminar in Biodiversity and Ethnobiology 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĔŅĶĬņŏĽĬŀŏıŊŗŀŀĳŇĮĶŅĵŐĸŃĪĭĪĺĬŏŀĔĽŅĶŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅ 

Presentation for discussion and reviewing literatures in topics pcj_rcbȮrmȮqrsbclrŲqȮ
research project, 
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220892 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ0 1&1 +.+2' 
                    Seminar in Biodiversity and Ethnobiology 0 
ȮŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĔŅĶĽńĴĴĬŅĮƤĠľŅŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵȮĔŅĶĪĭĪĺĬŏŀĔĽŅĶȮįĸŐĸŃĔŅĶŀĳŇĮĶŅĵįĸĕŀĚĚŅĬĺŇěńĵĕŀĚ
ĬńĔĻŉĔļŅ 

Seminar on research problems, dealing with extensive literature reviews and 
discussion of individual research project, 
 

220893 ĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1 1&1 +.+2' 
                     Seminar in Biodiversity and Ethnobiology 3 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĔŅĶĽńĴĴĬŅĮƤĠľŅŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵȮĔŅĶĪĭĪĺĬŏŀĔĽŅĶȮįĸŐĸŃĔŅĶŀĳŇĮĶŅĵįĸĕŀĚĚŅĬĺŇěńĵĕŀĚ
ĬńĔĻŉĔļŅ 

Seminar on research problems, dealing with extensive literature reviews and 
discussion of individual research project, 

 
220897 ħŋļġňĬŇıĬīƢ       72 ľĬƞĺĵĔŇĨ
  Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚ 
  
220898 ħŋļġňĬŇıĬīƢ       48 ľĬƞĺĵĔŇĨ
  Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚ 
 
220899 ħŋļġňĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ
  Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚ 

 
 
 
 
 
 
 
 
 
 
 



59 
 

 

2. ėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢȮ 
 

3.1 įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
1) ĶĻ,ȮħĶ,ĮĶŃĽŇĪīŇśȮĺńĚĳėıńĥĬĺĚĻƢ (H-Index 13) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

1. Roesler, A., Smithers, L.G., Wangpakapattanawong, P., Moore, V. A Nutrition-
sensitive agriculture initiative in ethnic communities of northern Thailand: 
Local perspectives and future prospects. Food and Nutrition Bulletin, 2021, 
42(4), 520ů529. 

2. Xu, L., Sun, S., Chen, H., Chotamonsak, C., Wangpakapattanawong, P. 
Changes in the reference evapotranspiration and contributions of climate 
factors over the IndoůChina Peninsula during 1961ů2017. International 
Journal of Climatology, 2021, 41(15), 6511ů6529. 

3. Punchay K., Inta, A., Tiansawat, P., Balslev, H., Wangpakapattanawong, P. 
Traditional knowledge of wild food plants of Thai Karen and Lawa (Thailand). 
Genetic Resources and Crop Evolution, 2020, 67, 1277-1299. 

4. Champrasert P., Sampattagul, S., Yodkhum, S., Wangpakapattanawong, P. 
Assessment of carbon footprint of upland rice production in northern 
Thailand. Chiang Mai Journal of Natural Sciences, 2020, 19, 427-446. 

5. Punchay K., Tiansawat, P., Inta, A., Balslev, H., Wangpakapattanawong, P. 
Nutrient and mineral compositions of wild leafy vegetables of the Karen and 
Lawa communities in Thailand. Foods, 2020, 9, 1-15. 

6. Kantasrila, R., Pandith, H., Balslev, H., Wangpakapattanawong P. Panyadee, P., 
Inta, A. Medicinal plants for treating musculoskeletal disorders among Karen in 
Thailand. Plants, 2020, 9, 1-27. 

7. Thongkumkoon P., Chomdej, S., Kampuansai, J., Pradit, W., Whaikham, P. Elliot, 
S., Chairuangsri, S., Shannon, D., Wangpakapattanawong, P., Aizhong, L. 
Genetic assessment of three Fagaceae species in forest restoration trials. 
PeerJ. ,2019, 7, 1-17. 

8. Panyadee P., Wangpakapattanawong, P., Balslev, H., Inta, A. Medicinal plants 
in homegardens of four ethnic groups in Thailand. Journal of 
Ethnopharmacology, 2019, 239, 111927. 

9. Nguanchoo N., Wangpakapattanawong, P., Balslev, H., Inta, A. Exotic Plants 
Used by the Hmong in Thailand. Plants, 2019, 8, 1-16. 

10. Sutjaritjai N., Wangpakapattanawong, P., Balslev, H., Inta, A. Traditional uses 
of Leguminosae among the Karen in Thailand. Plants, 2019, 8, 1-20. 

11. Roesler A., Wangpakapattanawong, P., Moore, V., Smithers, L.G. Stunting, 
dietary diversity and household food insecurity among children under 5 years 
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in ethnic communities of northern Thailand. Journal of public health, 2019, 
41, 772-780. 

 
2) ĶĻ,ȮħĶ,ěĨŋıĸȮėņĮĺĬĽŅĵ (H-Index 11) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

1. Poommouang, A., Kriangwanich, W., Buddhachat, K., Brown, J.L., Piboon, P., 
Chomdej, S., Kampuansai, J., Mekchay, S., Kaewmong, P., Kittiwattanawong, K., 
Nganvongpanit, K. Genetic diversity in a unique population of dugong (Dugong 
dugon) along the sea coasts of Thailand. Scientific Reports, 2021, 11(1), 11624. 

2. Sathupak, S., Leecharoenkiat, K., Kampuansai, J. Prevalence and molecular 
characterization of glucose-6-phosphate dehydrogenase deficiency in the Lue 
ethnic group of northern Thailand. Scientific Reports, 2021, 11(1), 2956. 

3. Pongkawong, U., Kampuansai, J., Pollawatn, R., Jampeetong, A. Morphometry 
and Phylogeny of the Different Populations of Selaginella tamariscina (P. 
Beauv.) Spring and S. pulvinata (Hook. & Grev.) Maxim. in Northern Thailand. 
Chiang Mai University Journal of Natural Sciences, 2021, 20(4), 1ů17. 

4. Kutanan, W., Liu, D., Kampuansai, J., Srikummool, M., Srithawong, S., 
Shoocongdej, R., Sangkhano, S., Ruangchai, S., Pittayaporn, P., Arias, L., 
Stoneking, M. Reconstructing the Human Genetic History of Mainland 
Southeast Asia: Insights from Genome-Wide Data from Thailand and Laos. 
Molecular Biology and Evolution, 2021, 38(8), 3459ů3477. 

5. Mawan, A., Prakhun, N., Muisuk, K., Srithawong, S., Srikummool, M., 
Kampuansai, J., Shoocongdej, R., Inta, A., Ruangchai, S., Kutanan, W. 
Autosomal microsatellite investigation reveals multiple genetic components of 
the highlanders from Thailand. Genes, 2021, 12(3), 1ů18, 383. 

6. Srithawong, S., Muisuk, K., Srikummool, M., Kampuansai, J., Pittayaporn, P., 
Liu, D., Kutanan, W. Close genetic relationship between central Thai and Mon 
people in Thailand revealed by autosomal microsatellites. International 
Journal of Legal Medicine, 2021, 135(2), 445ů448. 

7. Tananuvat, N., Tananuvat, R., Chartapisak, W., Mahanupab, P., Hokierti, C., 
Srikummool, M., Kampuansai, J., Intachai, W., Olsen, B., Ketudat Cairns, J.R., 
Kantaputra, P. Harboyan syndrome: novel SLC4A11 mutation, clinical 
manifestations, and outcome of corneal transplantation. Journal of Human 
Genetics, 2021, 66(2), 193ů203. 

8. Kampuansai J., Dudás, E., Galambos, A., Kutanan, W., Pamjav, H., Vágó-Zalán, 
A. Paternal genetic history of the Yong population in northern Thailand 
revealed by Y-chromosomal haplotypes and haplogroups, Molecular Genetics 
and Genomics,2020, 295(3), 579-589. 
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9. Kampuansai J., Carlson, B.M., Dejkhamron, P., Intachai, W., Kantaputra, P.N., 
Petcharunpaisan, S., Sirirungruangsarn, Y., Sudasna, J, Visrutaratna, P. WNT1-
associated osteogenesis imperfecta with atrophic frontal lobes and arachnoid 
cysts. Journal of Human Genetics, 2019, 64, 291-296. 

10. Thongkumkoon P., Chomdej, S., Kampuansai, J., Elliot, S., Chairuangsri, S., 
Shannon, D., Aizhong, L., Pradit, W., Whaikham, P., Wangpakapattanawong, P. 
Genetic assessment of three Fagaceae species in forest restoration trials, 
PeerJ, 2019, 7, 1-17. 

 
3) įĻ,ȮħĶ,īĬĺńĥĬƢȮŏĝŅĺĽĔŌ (H-Index 14) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

1. Bangkomnate, R., Damthongdee, A., Baka, A., Aongyong, K., Chaowasku, T. 
Pyramidanthe and Mitrella (Annonaceae, Uvarieae) unified: Molecular 
phylogenetic and morphological congruence, with new combinations in 
Pyramidanthe. Willdenowia, 2021, 51(3), 383ů394. 

2. Damthongdee, A., Aongyong, K., Chaowasku, T. Orophea sichaikhanii 
(Annonaceae), a new species from southern Thailand, with a key to the 
species of orophea in Thailand and notes on some species. Plant Ecology and 
Evolution, 2021, 154(2), 307ů315. 

3. Photikwan, E., Damthongdee, A., Jongsook, H., Chaowasku, T. Artabotrys 
angustipetalus (Annonaceae), a new species from Thailand, including a plastid 
phylogeny and character evolutionary analyses of thorn occurrence in 
Artabotrys. Willdenowia, 2021, 51(1), 69ů82. 

4. Johnson, D.M., Chaowasku, T., Murray, N.A., Chalermglin, P. Three new species 
of Trivalvaria (Annonaceae) from Thailand, with a key to the Thai species. 
Phytotaxa, 2021, 489(1), 79ů86. 

5. Yoosukkee, C., Damthongdee, A., Jongsook, H., Chaowasku, T. Pseuduvaria 
khaosokensis (Annonaceae), a New Species from Southern Thailand as 
Evidenced by Plastid Phylogeny and Morphology. Annales Botanici Fennici, 
2021, 58(1-3), 49ů59 

6. Wiya, C., Aongyong, K., Damthongdee, A., Baka, A., Chaowasku, T. The genus 
Phaeanthus (Annonaceae, miliuseae) in Thailand: P. piyae sp. nov. and 
resurrection of p. lucidus, with molecular phylogenetic analyses. Taiwania, 
2021, 66(4), 509ů516. 

7. Wiya, C., Chaowasku, T. Disintegration of Polyalthia debilis (Annonaceae): P. 
Cambodica comb. nov., P. canaensis comb. et stat. nov., and P. suthepensis 
nom. nov. For Unona dubia. Phytotaxa, 2021, 487(3), 273ů282. 
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3.2 įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ 
1) įĻ,ȮħĶ,ĔĬĔıĶȮŐĽĬŏıĝĶ (H-Index 11) 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

1. Saenphet K., Laoung-On, J., Jaikang, C., Sudwan, P. Phytochemical screening, 
antioxidant and sperm viability of Nelumbo nucifera petal extracts. Plants, 
2021, 10, 1-20. 

2. Saenphet K., Saenphet, S., Panase, P., Phrompanya, P. Histopathology and 
oxidative stress responses of Nile tilapia Oreochromis niloticus exposed to 
temperature shocks. Fisheries Science, 2021, 87, 491-502. 

3. Saenphet K., Laoung-On, J., Jaikang, C., Sudwan, P. Effect of Moringa oleifera 
Lam. Leaf tea on sexual behavior and reproductive function in male rats. 
Plants, 2021, 10, 1-17. 

4. Saenphet K., Nantarat, N., Wiya, C. Antiinflammatory activity of slime extract 
from giant african snail (Lissachatina fulica). Indian Journal of Pharmaceutical 
Science, 2020, 82, 499-505. 

5. Saenphet K., Chaiyapo, M., Trachantong, W. Multiple tail-like structure 
induced by nitrogen fertilisers in Hoplobatrachus rugulosus embryos. Tropical 
Natural History, 2020, 20, 28-42. 

6. Phrompanya P., Saenphet, K., Saenphet, S. Comparative histochemical study 
of the gastrointestinal tracts of the Nile tilapia (Oreochromis niloticus) and the 
hybrid catfish (Clarias batrachus x Clarias gariepinus). Acta histochemica, 
2019, 121, 261-267. 

7. Pradit W., Saenphet, K., Saenphet, S., Khumpook, T., Chomdej, S. Evaluation 
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    1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ -ĳŅļŅŀńĚĔķļ- 
    2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ220701ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮŐĸŃȮ220702ȮĝňĺŅĬŋĔĶĴĺŇīŅĬ  
Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
     1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩȮŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀ
őėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
    2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞĔŅĶĽŀĭŐĔƟ
ĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

 
 
 
 

    
 
 
ĮĶńĭĕƟŀėĺŅĴŒľƟŏľĴŅŃĽĴŐĸŃ 
ĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ŏĶŊŗŀĚŏĔĦĤƢŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶ
ŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ 
 
 
 
 
ĮĶńĭŒľƟŏľĴŅŃĽĴ 
 
 
ĮĶńĭŒľƟĝńħŏěĬĕŉŘĬ 
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ŐĭĭȮ/,0 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŐĭĭȮ1.2 ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 
ěņĬĺĬľĬƞĺĵĔŇĨĽŃĽĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                    72ȮľĬƞĺĵĔŇĨȮ 
Ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢȮ 
ȮȮȮȮ00.675Ȯĺ,ĝĝ,Ȯ675ȮȮħŋļġňĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                          Ȯ50 ľĬƞĺĵĔŇĨ 
ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
     1,ȮȮŏĽĬŀįĸĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļŒĬĔŅĶĽńĴĴĬŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵĪňŗĪņŀĵƞŅĚĬƟŀĵĳŅė
ĔŅĶĻŉĔļŅĸŃȮ1ȮėĶńŘĚŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3ȮĳŅėĔŅĶĻŉĔļŅ 
ȮȮȮȮȮ2,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀȮŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, PubMed ľĶŊŀ Web of Science őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ2 ŏĶŊŗŀĚȮŐĸŃŏĽĬŀįĸĚŅĬħŋļġň
ĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
     3,ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮ
őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵ
ĪŋĔĳŅėĔŅĶĻŉĔļŅȮȮȮȮ 
 
 
 
ė,ȮȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
    1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮ-ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ- 
    2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ220701ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮŐĸŃȮ220702ȮĝňĺŅĬŋĔĶĴĺŇīŅĬȮ
ŐĸŃĽņľĶńĭįŌƟĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀĪňŗěŃĪņħŋļġňĬŇıĬīƢȮěŃĨƟŀĚŏĶňĵĬĔĶŃĭĺĬĺŇĝŅőħĵœĴƞĬńĭ
ľĬƞĺĵĔŇĨĽŃĽĴĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĮĶŃěņĨńĺĬńĔĻŉĔļŅȮ 
Ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮ  1,ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀ
őėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
    2,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟ
ĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

ŐĭĭȮ1.2ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 
ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ                                            72 ȮľĬƞĺĵĔŇĨ 
Ĕ, ĮĶŇĠĠŅĬŇıĬīƢȮȮȮȮȮ  
ȮȮȮȮ00.675Ȯĺ,ĝĝ,Ȯ675ȮȮħŋļġňĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                          Ȯ50 ľĬƞĺĵĔŇĨ 
ĕ, ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
    1. ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬŏĮƦĬĳŅļŅŀńĚĔķļŒĬĔŅĶĽńĴĴĬŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵĪňŗĪņŀĵƞŅĚĬƟŀĵ
ĳŅėĔŅĶĻŉĔļŅĸŃȮ1ȮėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3ȮĳŅėĔŅĶĻŉĔļŅ 
    2. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭ
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮ
ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of 
Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮ
Readiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞ
ŏĔŇĬȮ/ȮŏĶŊŗŀĚ 
    3. ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮ 
    4. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵ
įƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ  
ė, ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
    1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ      - ĳŅļŅŀńĚĔķļ- 
    2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ220701ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮŐĸŃȮ220702ȮĝňĺŅĬŋĔĶĴĺŇīŅĬȮ
ŐĸŃĽņľĶńĭįŌƟĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀĪňŗěŃĪņħŋļġňĬŇıĬīƢȮěŃĨƟŀĚŏĶňĵĬĔĶŃĭĺĬĺŇĝŅőħĵœĴƞĬńĭľĬƞĺĵ
ĔŇĨĽŃĽĴĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅĮĶŃěņĨńĺĬńĔĻŉĔļŅ 
Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
    1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚ
ĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
    2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞ ĔŅĶĽŀĭŐĔƟ
ĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

 
 
 
 
 
 
 

ĮĶńĭĕƟŀėĺŅĴŒľƟŏľĴŅŃĽĴŐĸŃ 
ĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚ
ŏĔĦĤƢŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞ
ĮĶŇĠĠŅĬŇıĬīƢ 
 
 
ĮĶńĭŒľƟŏľĴŅŃĽĴ 
 
 
 
 
ĮĶńĭŒľƟĝńħŏěĬĕŉŘĬ 
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ŐĭĭȮ2.1 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŐĭĭȮ0.1ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ     œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮ                ȮȮȮȮȮȮȮȮȮȮȮ        Ȯ48ȮľĬƞĺĵĔŇĨȮ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮ ȮȮȮȮ        ȮȮ     œĴƞĬƟŀĵĔĺƞŅȮȮȮ                          ȮȮ        ȮȮȮȮ12 ľĬƞĺĵĔŇĨȮȮȮ 
    1. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ   œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮ                        ȮȮȮȮȮȮȮ12ȮľĬƞĺĵĔŇĨ 
    1.1. ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮ                          ȮȮȮȮ12ȮľĬƞĺĵĔŇĨ 
      1.1.1ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮ                     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
              220701Ȯĺ,ĝĝ,Ȯ701ȮȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ            ȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
              220702Ȯĺ,ĝĝ,Ȯ702ȮȮĝňĺŅĬŋĔĶĴĺŇīŅĬ                      ȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
              220890Ȯĺ,ĝĝ,Ȯ890ȮȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮ        ȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1                                           
              220892Ȯĺ,ĝĝ,Ȯ892ȮȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮ    ȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              ȮŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ2                                          
              220893Ȯĺ,ĝĝ,Ȯ893ȮȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮ  ȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              ȮŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ3                                          
      1.1.2ȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮ                       ȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
               őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕĪňŗėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěņĽŅĕŅĺŇĝŅŒľƟėĺŅĴŏľŖĬĝŀĭ 
              220703Ȯĺ,ĝĝ,Ȯ703ȮĺŇĺńĥĬŅĔŅĶĶŃħńĭőĴŏĸĔŋĸ ȮȮ      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
              220704Ȯĺ,ĝĝ,Ȯ704ȮıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬ ȮȮȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
              220705Ȯĺ,ĝĝ,Ȯ705ȮĽńĨĺĺŇĪĵŅıŊŘĬĭƟŅĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                    ȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
              220706Ȯĺ,ĝĝ,Ȯ706ȮěŋĸĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬ ȮȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
     1.2.  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ ȮȮȮȮȮȮȮȮȮȮȮ-ȮœĴƞĴňȮ-ȮȮȮ 
 
 
2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-œĴƞĴňȮ-ȮȮȮ 
 
 
 
 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ 
     220899Ȯĺ,ĝĝ,Ȯ899ȮȮħŋļġňĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ȮȮȮȮȮȮȮ36 ľĬƞĺĵĔŇĨ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
     1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ    -ĳŅļŅĨƞŅĚĮĶŃŏĪĻ- 
     2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-œĴƞĴň- 

ŐĭĭȮ0.1ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ     œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮ                ȮȮȮȮȮȮȮȮȮȮȮ        Ȯ48ȮľĬƞĺĵĔŇĨȮ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮ ȮȮȮȮ        ȮȮ     œĴƞĬƟŀĵĔĺƞŅȮȮȮ                          ȮȮ        ȮȮȮȮ12 ľĬƞĺĵĔŇĨȮȮȮ 
    1. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ   œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮ                        ȮȮȮȮȮȮȮ12ȮľĬƞĺĵĔŇĨ 
    1.1. ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮ                          ȮȮȮȮ12ȮľĬƞĺĵĔŇĨ 
      1.1.1ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮ                     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
              220701Ȯĺ,ĝĝ,Ȯ701ȮȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ            ȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
              220702Ȯĺ,ĝĝ,Ȯ702ȮȮĝňĺŅĬŋĔĶĴĺŇīŅĬ                      ȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 
              220890Ȯĺ,ĝĝ,Ȯ890ȮȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮ       ȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1                                           
              220892Ȯĺ,ĝĝ,Ȯ892ȮȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮ       ȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              ȮŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ2                                          
              220893Ȯĺ,ĝĝ,Ȯ893ȮȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮ    ȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              ȮŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ3                                          
      1.1.2ȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮ                       ȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
               őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŒľƟ
ėĺŅĴŏľŖĬĝŀĭ 
              220703Ȯĺ,ĝĝ,Ȯ703ȮĺŇĺńĥĬŅĔŅĶĶŃħńĭőĴŏĸĔŋĸ ȮȮ      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
              220704Ȯĺ,ĝĝ,Ȯ704ȮıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬ ȮȮȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3ȮľĬƞĺĵĔŇĨ 
              220705Ȯĺ,ĝĝ,Ȯ705ȮĽńĨĺĺŇĪĵŅıŊŘĬĭƟŅĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                    ȮȮȮȮȮȮȮȮȮȮ 3ȮľĬƞĺĵĔŇĨ 
              220706Ȯĺ,ĝĝ,Ȯ706ȮěŋĸĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬ ȮȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3 ľĬƞĺĵĔŇĨ 
     1.2.  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮ 
2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ&ĩƟŅĴň' 
ȮȮȮȮȮȮȮȮȮȮȮȮĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚ
ĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶȮȮȮȮȮȮ    
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ 
     220899Ȯĺ,ĝĝ,Ȯ899ȮȮħŋļġňĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ȮȮȮȮȮȮȮ 36 ľĬƞĺĵĔŇĨ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
     1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ    -ĳŅļŅŀńĚĔķļ- 
     2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-œĴƞĴň- 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
ȮȮȮȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀȮŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PudMed ľĶŊŀȮWeb of Science őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬ
ľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ
1ȮŏĶŊŗŀĚ 
 
 
 
 
 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
     1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀ
őėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
     2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟ
ĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
Ĝ,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ 
ȮȮȮ įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĨƞŀĭńĦĤŇĨ
ĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 

Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
    /, įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭ
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮőħĵĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮ
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of Science, Chiang 
Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮReadiness Level 
(TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞŏĔŇĬȮ/ȮŏĶŊŗŀĚȮȮȮȮ 
    0, ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
    1, ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵ
įƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮ 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
     1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚ
ĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
     2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺ
ĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
Ĝ,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ                           -ĵĔŏĸŇĔ- 

ĮĶńĭĕƟŀėĺŅĴŒľƟŏľĴŅŃĽĴŐĸŃ 
ĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ŏĶŊŗŀĚŏĔĦĤƢŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶ
ŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ 
 
 
 
 
 
 
ĮĶńĭŒľƟŏľĴŅŃĽĴ 

 
 

 
 
ŏıŊŗŀĸħėĺŅĴĞŘņĞƟŀĬĕŀĚĔŇěĔĶĶĴ
ĪŅĚĺŇĝŅĔŅĶ 
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ŐĭĭȮ2.2 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŐĭĭȮ0.2ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ72ȮľĬƞĺĵĔŇĨȮ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮ ȮȮȮȮȮȮ           Ȯ  œĴƞĬƟŀĵĔĺƞŅ                   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  24 ľĬƞĺĵĔŇĨȮ 
ȮȮȮȮ1. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ ȮȮȮœĴƞĬƟŀĵĔĺƞŅ             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       Ȯ24 ľĬƞĺĵĔŇĨ 
    1.1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮœĴƞĬƟŀĵĔĺƞŅ        ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           Ȯ15 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ1.1,1ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ                   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         Ȯ9 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮ00.5./Ȯĺ,ĝĝ,Ȯ5./ȮȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı           ȮȮȮȮȮȮȮȮȮȮȮȮȮ          Ȯ3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮ00.5.0Ȯĺ,ĝĝ,Ȯ5.0ȮȮĝňĺŅĬŋĔĶĴĺŇīŅĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           ȮȮ3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮ220890Ȯĺ,ĝĝ,Ȯ890 ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı  ȮȮȮȮȮȮ        1 ľĬƞĺĵĔŇĨ 
                          ȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1                                           
ȮȮȮȮȮȮȮȮȮȮȮȮ220892Ȯĺ,ĝĝ,Ȯ892ȮȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı   ȮȮȮ          1 ľĬƞĺĵĔŇĨ 
                          ȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ2          ȮȮȮȮȮȮȮ           Ȯ             
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ220893Ȯĺ,ĝĝ,Ȯ893ȮȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı    ȮȮ        1 ľĬƞĺĵĔŇĨ 
                          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ3          ȮȮȮȮ                       ȮȮȮȮ 
      1.1,2ȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮœĴƞĬƟŀĵĔĺƞŅ                 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      ȮȮȮ 6 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕĪňŗėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅ
ĮĶŃěņĽŅĕŅĺŇĝŅŒľƟėĺŅĴŏľŖĬĝŀĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ220703Ȯĺ,ĝĝ,Ȯ703ȮĺŇĺńĥĬŅĔŅĶĶŃħńĭőĴŏĸĔŋĸ       ȮȮȮȮȮȮ                   3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ220704Ȯĺ,ĝĝ,Ȯ704ȮıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬ        ȮȮȮȮȮȮ                  3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ220705Ȯĺ,ĝĝ,Ȯ705ȮĽńĨĺĺŇĪĵŅıŊŘĬĭƟŅĬ          ȮȮȮȮȮȮ                3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ220706Ȯĺ,ĝĝ,Ȯ706ȮěŋĸĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬ     ȮȮȮȮȮȮ                     3ȮľĬƞĺĵĔŇĨ 
     1.2,ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮ  œĴƞŏĔŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
          1.2.1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ -œĴƞĴň- 
ȮȮȮȮȮȮȮȮȮȮ1.2.2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   œĴƞŏĔŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőħĵŏĸŊŀĔĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵįƞŅĬėĺŅĴ
ŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅȮ 
ȮȮȮȮ2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-œĴƞĴň 
 
 
 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ00.678Ȯĺ,ĝĝ,Ȯ678ȮȮħŋļġňĬŇıĬīƢ              ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ48ȮľĬƞĺĵĔŇĨ 
ė,ȮȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ȮȮȮȮȮ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ ȮȮȮ-ĳŅļŅĨƞŅĚĮĶŃŏĪĻ- 

ŐĭĭȮ0.2ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ72ȮľĬƞĺĵĔŇĨȮ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮ ȮȮȮȮȮȮ           Ȯ  œĴƞĬƟŀĵĔĺƞŅ                   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  24 ľĬƞĺĵĔŇĨȮ 
ȮȮȮȮ1. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ ȮȮȮœĴƞĬƟŀĵĔĺƞŅ             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       Ȯ24 ľĬƞĺĵĔŇĨ 
    1.1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮœĴƞĬƟŀĵĔĺƞŅ        ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           Ȯ15 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ1.1,1ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ                   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         Ȯ9 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮ00.5./Ȯĺ,ĝĝ,Ȯ5./ȮȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı           ȮȮȮȮȮȮȮȮȮȮȮȮȮ          Ȯ3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮ00.5.0Ȯĺ,ĝĝ,Ȯ5.0ȮȮĝňĺŅĬŋĔĶĴĺŇīŅĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           ȮȮ3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮ220890Ȯĺ,ĝĝ,Ȯ890 ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı     ȮȮȮ        1 ľĬƞĺĵĔŇĨ 
                          ȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1                                           
ȮȮȮȮȮȮȮȮȮȮȮȮ220892Ȯĺ,ĝĝ,Ȯ892ȮȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı ȮȮȮȮȮ          1 ľĬƞĺĵĔŇĨ 
                          ȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ2          ȮȮȮȮȮȮȮ           Ȯ             
ȮȮȮȮȮȮȮȮȮȮȮȮ220893Ȯĺ,ĝĝ,Ȯ893ȮȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı  ȮȮȮȮȮȮ        1 ľĬƞĺĵĔŇĨ 
                          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ3          ȮȮȮȮ                       ȮȮȮȮ 
      1.1,2ȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮœĴƞĬƟŀĵĔĺƞŅ                 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      ȮȮȮ 6 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŒľƟ
ėĺŅĴŏľŖĬĝŀĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ220703Ȯĺ,ĝĝ,Ȯ703ȮĺŇĺńĥĬŅĔŅĶĶŃħńĭőĴŏĸĔŋĸ       ȮȮȮȮȮȮ                   3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ220704Ȯĺ,ĝĝ,Ȯ704ȮıķĔļĻŅĽĨĶƢıŊŘĬĭƟŅĬ        ȮȮȮȮȮȮ                  3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ220705Ȯĺ,ĝĝ,Ȯ705ȮĽńĨĺĺŇĪĵŅıŊŘĬĭƟŅĬ          ȮȮȮȮȮȮ                3 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ220706Ȯĺ,ĝĝ,Ȯ706ȮěŋĸĝňĺĺŇĪĵŅıŊŘĬĭƟŅĬ     ȮȮȮȮȮȮ                     3ȮľĬƞĺĵĔŇĨ 
     1.2,ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮ  œĴƞŏĔŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
          1.2.1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-œĴƞĴň- 
ȮȮȮȮȮȮȮȮȮȮ1.2.2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   œĴƞŏĔŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ9 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőħĵŏĸŊŀĔĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭ
ĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 
ȮȮȮȮ2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ&ĩƟŅĴň' 
ȮȮȮȮȮȮȮĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚ
ĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ00.678Ȯĺ,ĝĝ,Ȯ678ȮȮħŋļġňĬŇıĬīƢ              ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ48ȮľĬƞĺĵĔŇĨ 
ė,ȮȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ȮȮȮȮȮ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ ȮȮȮ-ĳŅļŅŀńĚĔķļ- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟĴň
őŀĔŅĽŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗ
ŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĪņħŋļġň
ĬŇıĬīƢ 
 
 
ĮĶńĭŒľƟĝńħŏěĬĕŉŘĬ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 Ȯ   2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-œĴƞĴň- 
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
  ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀȮŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ2 ŏĶŊŗŀĚȮőħĵȮ1 ŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus,ȮIEEE, PudMedȮľĶŊŀȮWeb of ScienceȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ2 ŏĶŊŗŀĚȮŐĸŃȮŏĽĬŀ
įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 
 
 
 
 
 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮȮȮ1,ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀ
őėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
    2,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟ
ĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
Ĝ,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ 
ȮȮȮȮįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(Comprehensive Examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĨƞŀĭńĦĤŇĨ
ĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 

 Ȯ   2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-œĴƞĴň- 
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
     1. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭ
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔĪńŘĚȮ0ȮŏĶŊŗŀĚȮıĶƟŀĴĶŃĭŋĽńĚĔńħŏĮƦĬȮ
ĳŅėĺŇĝŅĝňĺĺŇĪĵŅȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&Department of Biology, Faculty of 
Science, Chiang Mai University) ľĶŊŀȮœħƟĶńĭŏĸĕĪňŗěħŐěƟĚĽŇĪīŇĭńĨĶȮ/ȮŏĶŊŗŀĚȮőħĵŏĮƦĬįĸĚŅĬĪňŗĴňȮ
Readiness Level (TRL/PRL/SRL) ĨńŘĚŐĨƞĶŃħńĭȮ4ȮĕŉŘĬœĮȮŐĪĬįĸĚŅĬŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶœħƟœĴƞ
ŏĔŇĬȮ/ȮŏĶŊŗŀĚ 
    2. ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ1ȮŏĶŊŗŀĚȮ 
    3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵ
įƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃȮ 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮȮȮ1,ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚ
ĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
    2,ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1ȮėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺ
ĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
Ĝ,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ                           -ĵĔŏĸŇĔ- 

 
 
ĮĶńĭĕƟŀėĺŅĴŒľƟŏľĴŅŃĽĴŐĸŃ 
ĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ŏĶŊŗŀĚŏĔĦĤƢŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶ
ŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ 
 
 
ĮĶńĭŒľƟŏľĴŅŃĽĴ 
 
 
 
 
 
 
 
 
ŏıŊŗŀĸħėĺŅĴĞŘņĞƟŀĬĕŀĚĔŇěĔĶĶĴ
ĪŅĚĺŇĝŅĔŅĶ 

ľĴŅĵŏľĨŋȮ8ȮœħƟĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅĪŋĔĔĶŃĭĺĬĺŇĝŅőħĵŏıŇŗĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĔĶŃĭĺĬĺŇĝŅȮ&Course Learning Outcomes) ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ĶŌĮŐĭĭȮOutcome-Based Education (OBE) 
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5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔņľĬħĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ŐĭĭȮ/,/ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
220701 ĺ,ĝĝ,701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ. 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ . 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
220702 ĺ,ĝĝ,702 ĝňĺŅĬŋĔĶĴĺŇīŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
00.676Ȯĺ,ĝĝ,676ȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6 
ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-Ȯ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ - 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 6 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
220701 ĺ,ĝĝ,701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
220702 ĺ,ĝĝ,702 ĝňĺŅĬŋĔĶĴĺŇīŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ . 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.676Ȯĺ,ĝĝ,676ȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6 
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-Ȯ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ - 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        6 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.676Ȯĺ,ĝĝ,676ȮħŋļġňĬŇıĬīƢ 10 
ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ /.Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.676Ȯĺ,ĝĝ,676ȮħŋļġňĬŇıĬīƢ /. 
ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.676Ȯĺ,ĝĝ,676ȮħŋļġňĬŇıĬīƢ 10 
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ /.Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.676Ȯĺ,ĝĝ,676ȮħŋļġňĬŇıĬīƢ /. 
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.676 ĺ,ĝĝ,676 ħŋļġňĬŇıĬīƢ /. 
 ȮȮȮĶĺĴ  /.Ȯ 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.676 ĺ,ĝĝ,676 ħŋļġňĬŇıĬīƢ /. 
 ȮȮȮĶĺĴ  /.Ȯ 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.676 ĺ,ĝĝ,676 ħŋļġňĬŇıĬīƢ /. 
ĽŀĭħŋļġňĬŇıĬīƢ  -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                 ĶĺĴ                           /. 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.676 ĺ,ĝĝ,676 ħŋļġňĬŇıĬīƢ /. 
ĽŀĭħŋļġňĬŇıĬīƢ  -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                 ĶĺĴ                           /. 

                                ěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ                     48                                 ěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ                     48 
 
ŐĭĭȮ/,2ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
220701 ĺ,ĝĝ,701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮ œĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ. 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ -ȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ . 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
220702 ĺ,ĝĝ,702 ĝňĺŅĬŋĔĶĴĺŇīŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 
ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-Ȯ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ - 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
220701 ĺ,ĝĝ,701 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮ œĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
220702 ĺ,ĝĝ,702 ĝňĺŅĬŋĔĶĴĺŇīŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ . 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-Ȯ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ - 
 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢ 10 
ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ /.Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢ 10 
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ /.Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 



 
 

 

9
9 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢ /. 
ŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 

00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢ /. 
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅ-ĬņŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.677 ĺ,ĝĝ,677 ħŋļġňĬŇıĬīƢ /. 
 ȮȮȮĶĺĴ  /.Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.677 ĺ,ĝĝ,677 ħŋļġňĬŇıĬīƢ /. 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                 ĶĺĴ                           /. 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.677 ĺ,ĝĝ,677 ħŋļġňĬŇıĬīƢ /. 
 ȮȮȮĶĺĴ  /.Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.677 ĺ,ĝĝ,677 ħŋļġňĬŇıĬīƢ /. 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                 ĶĺĴ                           /. 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.677 ĺ,ĝĝ,677 ħŋļġňĬŇıĬīƢ /. 
 ȮȮȮ                                ĶĺĴ /.Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.677 ĺ,ĝĝ,677 ħŋļġňĬŇıĬīƢ /. 
ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  - 
ĽŀĭħŋļġňĬŇıĬīƢ  - 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                ĶĺĴ                           /. 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.677 ĺ,ĝĝ,677 ħŋļġňĬŇıĬīƢ /. 
 ȮȮȮĶĺĴ  /.Ȯ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.677 ĺ,ĝĝ,677 ħŋļġňĬŇıĬīƢ /. 
ĽŀĭħŋļġňĬŇıĬīƢ  - 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                 ĶĺĴ                           /. 

                                ěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ                    72                                 ěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ                    72 
 
 
 
 
 
 
 



 
 

 

1
0
0 

ŐĭĭȮ2,/ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.5./Ȯĺ,ĝĝ,5./ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 1 
ĺŇĝŅŏĸŊŀĔ   1 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                   ĶĺĴ 4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.5.0Ȯĺ,ĝĝ,5.0ȮĝňĺŅĬŋĔĶĴĺŇīŅĬ 1 
00.67.Ȯĺ,ĝĝ,67.ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı                  1 
                        ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ/  Ȯ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ                                                                    - 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 
 ȮȮ                                    ĶĺĴ                             2 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.5./Ȯĺ,ĝĝ,5./ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 1 
ĺŇĝŅŏĸŊŀĔ   1 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                   ĶĺĴ 4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.5.0Ȯĺ,ĝĝ,5.0ȮĝňĺŅĬŋĔĶĴĺŇīŅĬ 1 
00.67.Ȯĺ,ĝĝ,67.ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı                  1 
                        ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ/  Ȯ 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ                                                                    - 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 
 ȮȮ                                    ĶĺĴ                             2 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.670Ȯĺ,ĝĝ,670ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı                  1 
                            ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢ /0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ĶĺĴ /1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.671Ȯĺ,ĝĝ,671ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı                  1 
                        ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢ /0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ĶĺĴ                            /1 
 
 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.670Ȯĺ,ĝĝ,670ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı                  1 
                            ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢ /0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ĶĺĴ /1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
00.671Ȯĺ,ĝĝ,671ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı                  1 
                        ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢ /0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ĶĺĴ                            /1 

ĝńŘĬĮƖĪňŗȮ3 ĝńŘĬĮƖĪňŗȮ3 



 
 

 

1
0
1 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢ /0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ĶĺĴ 12 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 0ȮȮ 
ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  - 
ĽŀĭħŋļġňĬŇıĬīƢ  - 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ĶĺĴ 0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.677Ȯĺ,ĝĝ,677ȮħŋļġňĬŇıĬīƢ /0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ĶĺĴ 12 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 0ȮȮ 
ĽŀĭħŋļġňĬŇıĬīƢ  - 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ĶĺĴ 0 

                                ěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ                     48                                 ěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ                     48 
 
ŐĭĭȮ2,2ȮĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.5./Ȯĺ,ĝĝ,5./ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 1 
ĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 6 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 9 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
220702Ȯĺ,ĝĝ,702ȮĝňĺŅĬŋĔĶĴĺŇīŅĬ 3 
ĺŇĝŅŏĸŊŀĔĬŀĔľĶŊŀŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 9 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ  - 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.5./Ȯĺ,ĝĝ,5./ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 1 
ĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ -ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 9 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
220702Ȯĺ,ĝĝ,702ȮĝňĺŅĬŋĔĶĴĺŇīŅĬ 3 
ĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 9 
ĽŀĭĺńħėŋĦĽĴĭńĨŇ  - 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ - 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.670Ȯĺ,ĝĝ,670ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮ     1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1                                                     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.670Ȯĺ,ĝĝ,670ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮ     1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ1                                                     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 



 
 

 

1
0
2 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
00.678Ȯĺ,ĝĝ,678ȮħŋļġňĬŇıĬīƢ 8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 9 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
220892Ȯĺ,ĝĝ,892ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı                  1 
                         ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ2                                                                     
220898Ȯĺ,ĝĝ,898ȮħŋļġňĬŇıĬīƢ 8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 9 

00.678Ȯĺ,ĝĝ,678ȮħŋļġňĬŇıĬīƢ 8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 9 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
220892Ȯĺ,ĝĝ,892ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı                   1 
                         ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ2                                                                     
220898Ȯĺ,ĝĝ,898ȮħŋļġňĬŇıĬīƢ 8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 9 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
220893Ȯĺ,ĝĝ,893ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı                  1 
                        ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ3       
00.678Ȯĺ,ĝĝ,678ȮħŋļġňĬŇıĬīƢ 8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                     ĶĺĴ 9 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
00.678Ȯĺ,ĝĝ,678ȮħŋļġňĬŇıĬīƢ 8 
 ȮȮ                                  ĶĺĴ 8 

ĝńŘĬĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
220893Ȯĺ,ĝĝ,893ȮĽńĴĴĬŅĪŅĚħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı                  1 
                        ŐĸŃĝňĺĺŇĪĵŅĝŅĨŇıńĬīŋƢȮ3       
00.678Ȯĺ,ĝĝ,678ȮħŋļġňĬŇıĬīƢ 8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                     ĶĺĴ 9 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
00.678Ȯĺ,ĝĝ,678ȮħŋļġňĬŇıĬīƢ 8 
 ȮȮ                                  ĶĺĴ 8 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.678Ȯĺ,ĝĝ,678ȮħŋļġňĬŇıĬīƢ 8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ĶĺĴ 8 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
00.678Ȯĺ,ĝĝ,678ȮħŋļġňĬŇıĬīƢ 8ȮȮ 
ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  - 
ĽŀĭħŋļġňĬŇıĬīƢ  - 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ                                    ĶĺĴ 8 

ĝńŘĬĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
00.678Ȯĺ,ĝĝ,678ȮħŋļġňĬŇıĬīƢ 8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ                                  ĶĺĴ 8 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  ľĬƞĺĵĔŇĨ 
00.678Ȯĺ,ĝĝ,678ȮħŋļġňĬŇıĬīƢ 8ȮȮ 
ĽŀĭħŋļġňĬŇıĬīƢ  - 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ                                    ĶĺĴ 8 

                               ěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ                     72                                ěņĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ                     72 
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6. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 
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