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 3,2 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
Ä ĬńĔĻŉĔļŅœĪĵȮ 
ÄȮĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 
XȮĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 

 
ȮȮȮȮȮȮ3,3ȮȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 

XȮŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬłȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
ÄȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 
 ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻ źźźźźź 
 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴȮ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 
 

ȮȮȮȮȮȮȮ3,4ȮȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅȮ 
ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
XȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺȮ 
Ä ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 
 +ȮėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 +ȮėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬȮ&ĴňȮMOU) 
ÄȮľĸńĔĽŌĨĶĮĶŇĠĠŅėŌƞȮ&Double Degree) 
ÄȮľĸńĔĽŌĨĶĮĶŇĠĠŅĶƞĺĴȮ&Joint Degree)     
 +Ȯ ĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵ-ĽĩŅĭńĬȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  ĝŊŗŀĮĶŇĠĠŅȮ&ĝŊŗŀŏĨŖĴ'Ȯ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  ĝŊŗŀĵƞŀĳŅļŅœĪĵȮ&ĩƟŅĴň'Ȯ: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ&,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,' 
  ĝŊŗŀĵƞŀŀńĚĔķļȮ&ĩƟŅĴň'Ȯ : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ&,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,' 

ȮȮȮȮȮȮȮȮȮ(ĔĶĦňĶƞĺĴĴŅĔĔĺƞŅȮ1 ĽĩŅĭńĬȮőĮĶħĶŃĭŋĝŊŗŀĽĩŅĭńĬŐĸŃĝŊŗŀĮĶŇĠĠŅŒľƟėĶĭĩƟĺĬ' 



 

3 
 

6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
Á ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344ȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝȮ
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/'Ȯ 
- ŏĶŇŗĴŒĝƟľĸńĔĽŌĨĶĨńŘĚŐĨƞȮĮƖȮı,Ļ,Ȯ0317Ȯ 
- ĴňįĸĭńĚėńĭŒĝƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ĮƖĔŅĶĻŉĔļŅȮ0344 

Á ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/.-0343ȮŏĴŊŗŀĺńĬĪňŗȮ0/ȮŏħŊŀĬȮĔńĬĵŅĵĬȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮı,Ļ,Ȯ2565 
Á ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/.-0343ȮŏĴŊŗŀĺńĬĪňŗȮ07ȮŏħŊŀĬȮĨŋĸŅėĴȮ 
ȮȮȮȮȮȮȮȮȮȮı,Ļ,0343ȮȮȮȮ 
7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 

ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮŒĬĮƖĔŅĶĻŉĔļŅ 0345 

 
8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ (ĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅ'  
Á ĶńĭĶŅĝĔŅĶȮ: ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶȮȮ*ȮĔĶĴĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶ ĔĶŃĪĶĺĚŏĔļĨĶŐĸŃĽľĔĶĦƢ ŏĮƦĬ
ŀŅěŅĶĵƢŒĬĴľŅĺŇĪĵŅĸńĵȮȮŐĸŃŒĬĽĩŅĬĔŅĶĻŉĔļŅŀŅĝňĺĻŉĔļŅ 

Á ĪņĚŅĬŏŀĔĝĬȮ: ĭĶŇļńĪ*ȮľƟŅĚĶƟŅĬȮȮŐĸŃȮŀŊŗĬȮŕȮľĶŊŀŏĮƦĬŀŅěŅĶĵƢĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵ ľĶŊŀ
ĽĩŅĭńĬĔŅĶĻŉĔļŅŏŀĔĝĬ  

Á īŋĶĔŇěĽƞĺĬĨńĺȮ:ȮŏĮƦĬŏěƟŅĕŀĚľƟŅĚĶƟŅĬĪňŗĕŅĵŀŋĮĔĶĦƢĔŅĶŏĔļĨĶȮĮŋƜĵȮȮĽŅĶŏėĴňȮȮŐĸŃŀŊŗĬȮŕ  
Á łĸł 
 

9. ĝŊŗŀȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 

ĝŊŗŀ-ĽĔŋĸ 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ), 
ĽĩŅĭńĬ, ĮĶŃŏĪĻ,ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

1.ȮĶĻ.ȮħĶ.ȮĶńĝħŅĺĶĶĦȮĝňĺńĚĔŌĶ - ĺĪ,ħ,Ȯ&őĶėıŊĝ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0353  
- ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅőĶėıŊĝ, ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 
- ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ĽŅĕŅĺŇĝŅőĶėıŊĝ, ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 

2. ĶĻ.ħĶ,ŀńĚĽĬŅȮŀńėĶıŇĻŅĸ - Ph.D. (Molecular Biology) University of Bath, UK, 2... 
+ȮĺĪ.Ĵ. &ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅőĶėıŊĝ, ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2533 
+ȮĺĪ,ĭ,Ȯ(ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅőĶėıŊĝ*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2529 

3. įĻ,ħĶ,ȮĽĶńĠĵŅȮĺńĸĵŃŏĽĺň - Ph.D. (Plant Molecular Biotechnology), Kagawa University, 
Japan, 2002 
-ȮĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĪŅĚĝňĺĳŅı', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0317 
- ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0313 

 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮŒĬĽĩŅĬĪňŗĨńŘĚȮ 
ÄȮĬŀĔĽĩŅĬĪňŗĨńŘĚȮœħƟŐĔƞȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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11. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

1) ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ6 ĮĶŃĔŅĶȮ-ȮŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ17 ĕƟŀ
ĕŀĚ SDGs / ĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ-ȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝȮœħƟĪņĔŅĶĮĶńĭĮĶŋĚŏıŊŗŀĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃ
ĵŋĪīĻŅĽĨĶƢĝŅĨŇȮŐĸŃŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮĶĺĴĪńŘĚĨŀĭĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨľĶŊŀįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝȮĪňŗĴňėĺŅĴĶŌƟȮ
ėĺŅĴĽŅĴŅĶĩȮŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠĪńŘĚĪŅĚħƟŅĬĪķļġňŐĸŃĮĢŇĭńĨŇȮĨĸŀħěĬĴňĪńĔļŃŐĸŃĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶ
ĺŅĚŐįĬŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĺŇĪĵŅĔŅĶĪŅĚħƟŅĬőĶėıŊĝȮŏĬƟĬėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬŐĸŃ
ĨƞŅĚĮĶŃŏĪĻȮĶĺĴĪńŘĚĴňėĺŅĴĽŅĴŅĶĩŏĶňĵĬĶŌƟȮĔŅĶĮĶńĭĨńĺȮŐĸŃĔŅĶıńĥĬŅĨĬŏŀĚŏıŊŗŀŒľƟĪńĬĨƞŀĽĩŅĬĔŅĶĦƢĪňŗ
ŏĮĸňŗĵĬŐĮĸĚȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħȮėƟĬľŅȮŐĸŃĺŇŏėĶŅŃľƢĪńŘĚĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶȮŏĝŇĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇȮ
ĶĺĴĪńŘĚĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀŒľƟœħƟĴŅĞŉŗĚŀĚėƢėĺŅĴĶŌƟĪňŗŏľĴŅŃĽĴŒĬĔŅĶěńħĔŅĶĪńŘĚ
ŐĴĸĚĻńĨĶŌıŊĝĪňŗĽņėńĠŐĸŃŐĴĸĚĽņėńĠŀŊŗĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮĶĺĴĪńŘĚĴňėĺŅĴ
ĨĶŃľĬńĔĶŌƟȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŒĬĔŅĶħņĶĚĝňıŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃ
ĽńĚėĴȮŐĸŃĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮ 

 
  + ĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ4ȮĮĶŃĔŅĶȮ 

   ŐĬĺĪŅĚĔŅĶıńĥĬŅĮĶŃŏĪĻȮĨŅĴĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ0.ȮĮƖȮ&ı,Ļ,Ȯ034/ů036.'ȮĪňŗĔņľĬħĺŇĽńĵĪńĻĬƢĕŀĚ
ĮĶŃŏĪĻȮŴĮĶŃŏĪĻœĪĵĴňėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚȮĵńŗĚĵŊĬȮŏĮƦĬĮĶŃŏĪĻıńĥĬŅŐĸƟĺȮħƟĺĵĔŅĶıńĥĬŅĨŅĴľĸńĔ
ĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚŵȮĴňŏĮƚŅľĴŅĵŏıŊŗŀĴŋƞĚœĮĽŌƞĔŅĶıńĥĬŅŒľƟĮĶŃŏĪĻĝŅĨŇĴńŗĬėĚȮĮĶŃĝŅĝĬĴň
ėĺŅĴĽŋĕȮŏĻĶļģĔŇěıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĽńĚėĴŏĮƦĬīĶĶĴȮģŅĬĪĶńıĵŅĔĶīĶĶĴĝŅĨŇĵńŗĚĵŊĬȮŒľƟėĬŒĬĮĶŃŏĪĻŏĮƦĬ
ėĬħňȮėĬŏĔƞĚȮŏĮƦĬėĬĪňŗĴňėŋĦĳŅıȮŐĸŃĴňėŋĦĳŅıĝňĺŇĨĪňŗħňŒĬĽĳŅıŐĺħĸƟŀĴĪňŗħňȮőħĵĵŋĪīĻŅĽĨĶƢĝŅĨŇ
ĮĶŃĔŀĭħƟĺĵȮ4ȮħƟŅĬȮœħƟŐĔƞȮ/'ȮėĺŅĴĴńŗĬėĚȮŏıŊŗŀĭĶŇľŅĶěńħĔŅĶĽĳŅĺŃŐĺħĸƟŀĴĕŀĚĮĶŃŏĪĻŒľƟĴňėĺŅĴĴńŗĬėĚȮ
ĮĸŀħĳńĵŐĸŃĴňėĺŅĴĽĚĭŏĶňĵĭĶƟŀĵŒĬĪŋĔĶŃħńĭŐĸŃĪŋĔĴŇĨŇȮ0'ȮħƟŅĬĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮŏĮƦĬ
ĔŅĶĵĔĶŃħńĭĻńĔĵĳŅıŒĬľĸŅĔľĸŅĵĴŇĨŇȮėĺĭėŌƞĔńĭĔŅĶĕĵŅĵőŀĔŅĽĕŀĚĮĶŃŏĪĻœĪĵŒĬŏĺĪňőĸĔȮ1'ȮħƟŅĬĔŅĶ
ıńĥĬŅŐĸŃȮŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢȮŏıŊŗŀŒľƟėĬœĪĵŒĬŀĬŅėĨĴňėĺŅĴıĶƟŀĴĪńŘĚĔŅĵȮŒěȮĽĨŇĮƤĠĠŅȮ
ĴňĪńĔļŅĪňŗěņŏĮƦĬŒĬĻĨĺĶĶļĪňŗȮ0/ȮĴňĪńĔļŃĽŊŗŀĽŅĶĳŅļŅĨƞŅĚĮĶŃŏĪĻŐĸŃĴňėŋĦīĶĶĴȮ2'ȮħƟŅĬĔŅĶĽĶƟŅĚőŀĔŅĽ
ŐĸŃėĺŅĴŏĽĴŀĳŅėĪŅĚĽńĚėĴȮŏıŊŗŀĽĶƟŅĚėĺŅĴŏĮƦĬīĶĶĴȮĸħėĺŅĴŏľĸŊŗŀĴĸŘņŒĬĪŋĔĴŇĨŇȮĔĶŃěŅĵĻŌĬĵƢĔĸŅĚėĺŅĴ
ŏěĶŇĠĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴȮŏıŇŗĴőŀĔŅĽŒľƟĪŋĔĳŅėĽƞĺĬŏĕƟŅĴŅŏĮƦĬĔņĸńĚĕŀĚĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬĪŋĔĶŃħńĭȮ
3'ȮħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮőħĵėņĬŉĚĩŉĚėĺŅĴĵńŗĚĵŊĬĕŀĚģŅĬ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĮĶńĭŏĮĸňŗĵĬıķĨŇĔĶĶĴĕŀĚĮĶŃĝŅĝĬŒľƟŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮŐĸŃȮ4'Ȯ
ħƟŅĬĔŅĶĮĶńĭĽĴħŋĸŐĸŃıńĥĬŅĶŃĭĭĔŅĶĭĶŇľŅĶěńħĔŅĶĳŅėĶńģȮħńĚĬńŘĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅőĶėıŊĝȮěŉĚĴňŏĮƚŅľĴŅĵĴŋƞĚĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħƟŅĬőĶėıŊĝĽŌƞĶŃħńĭĝŅĨŇ
ľĶŊŀĬŅĬŅĝŅĨŇȮŐĸŃįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇȮĨŀĭĽĬŀĚĔŅĶıńĥĬŅ
ĮĶŃŏĪĻȮĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĽĬńĭĽĬŋĬĵŋĪīĻŅĽĨĶƢĝŅĨŇŒĬľĸŅĵħƟŅĬœħƟŐĔƞȮħƟŅĬĪňŗȮ0ȮĔŅĶĽĶƟŅĚĕňħ
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  + ĔŅĶĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ/5ȮĕƟŀȮĕŀĚ SDGsȮ 

   ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝȮĨŅĴĺńĨĩŋĮĶŃĽĚėƢőħĵĴňŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&Sustainable Development Goals; SDGs) ŒĬĔŅĶŏıŇŗĴŀĚėƢ
ėĺŅĴĶŌƟȮŐĸŃıńĥĬŅĻńĔĵĳŅıĕŀĚĭńĦĤŇĨħƟŅĬĔŅĶĺŇěńĵȮĴŋƞĚįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıŐĸŃĴňėŋĦīĶĶĴȮ&SDG 4) ŏĮƦĬ
ĽƞĺĬľĬŉŗĚĕŀĚĽńĚėĴĪňŗĴňĭĪĭŅĪŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵŀĵƞŅĚĵńŗĚĵŊĬȮ&SDG 17) ŀĚėƢėĺŅĴĶŌƟěŅĔ
ĔŅĶĺŇěńĵŐĸŃĔŅĶĻŉĔļŅȮĽƞĚŏĽĶŇĴėĺŅĴŏĮƦĬŏĸŇĻĪŅĚőĶėıŊĝȮĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗŏĔŇħĮĶŃőĵĝĬƢĔńĭĽńĚėĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴȮĽŅĴŅĶĩĬņœĮŒĝƟıńĥĬŅĮĶŃŏĪĻœħƟŀĵƞŅĚĵńŗĚĵŊĬĨŅĴıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵȮĴľŅĭńĦĤŇĨĽŅĴŅĶĩ
ěńħĔŅĶőĶėıŊĝŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĸħėĺŅĴĽŌĠŏĽňĵĕŀĚįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮĸħĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴȮ&SDG 
6ȮŐĸŃȮSDG 15) ĔŅĶĶńĭĴŊŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮőħĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃıńĥĬŅŏĪėőĬőĸĵň
ĪŅĚĔŅĶěńħĔŅĶőĶėıŊĝȮŏıŊŗŀĮƚŀĚĔńĬĮƤĠľŅĪňŗěŃŏĔŇħěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻŒĬŀĬŅėĨȮěŅĔĔŅĶ
ŒĝƟĽŅĶŏėĴňĮƚŀĚĔńĬĔņěńħőĶėıŊĝĪňŗœĴƞŏľĴŅŃĽĴȮŏıŊŗŀŒľƟįĸįĸŇĨŏıŇŗĴĕŉŘĬŐĸŃŏĔŇħįĸĔĶŃĪĭĔńĭŏĻĶļģĔŇěȮ&SDG 1 
ŐĸŃȮSDG 13)ȮĔŅĶėĺĭėŋĴőĶėıŊĝőħĵĝňĺĺŇīňŏĮƦĬĽƞĺĬľĬŉŗĚŒĬĔŅĶĽƞĚŏĽĶŇĴŏĔļĨĶĔĶĶĴĵńŗĚĵŊĬȮ&SDG 2)  őħĵ
ĴŋƞĚŏĬƟĬĔŅĶįĸŇĨŀĵƞŅĚĵńŗĚĵŊĬŏıŊŗŀĔŅĶŒĝƟĮĶŃőĵĝĬƢŒĬŏĝŇĚıŅĦŇĝĵƢŐĸŃŀŋĨĽŅľĔĶĶĴȮĶńĭįŇħĝŀĭĨƞŀįŌƟĭĶŇőĳėȮ&SDG 
12) ĨĸŀħěĬĔŅĶĸħėĺŅĴĽŌĠŏĽňĵħƟŅĬŀŅľŅĶȮĸħĕŀĚŏĽňĵĳŅėĔŅĶįĸŇĨȮĽĶƟŅĚėĺŅĴĴńŗĬėĚĮĸŀħĳńĵħƟŅĬŀŅľŅĶȮȮ
&SDG 3) ŐĸŃŏıŇŗĴĴŌĸėƞŅŒľƟįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮŏıŇŗĴıĸŏĴŊŀĚĪňŗĽŅĴŅĶĩĬņŀĚėƢėĺŅĴĶŌƟȮĬĺńĨĔĶĶĴȮĪňŗœħƟěŅĔ
ĔŅĶĻŉĔļŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıȮŏĝƞĬȮĬńĔĺŇěńĵȮĬńĔĺŇĝŅĔŅĶȮĬńĔĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃīŋĶĔŇěĽƞĺĬĨńĺȮ
ĽŅĴŅĶĩĽƞĚĨƞŀėĺŅĴĶŌƟŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮĪńŘĚĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵȮĔŅĶİƗĔŀĭĶĴȮŐĸŃĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵň
ŒľƟĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵœħƟȮ&SDG 4)    
 

+ ĔŅĶĨŀĭĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
   ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝȮĴňŏĮƚŅľĴŅĵĪňŗĴŋƞĚĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħƟŅĬőĶėıŊĝĽŌƞĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇȮŐĸŃįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇȮĽŀħėĸƟŀĚĔńĭŐįĬıńĥĬŅĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ2563 - 
255.ȮĪňŗĴňľĸńĔįĸŇĨĭńĦĤŇĨįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮėŋĦĳŅıȮĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮĺŇěńĵŏıŊŗŀėĺŅĴŏĮƦĬ
ŏĸŇĻŐĸŃĬĺńĨĔĶĶĴȮŐĸŃĭĶŇĔŅĶĺŇĝŅĔŅĶĪňŗŏĔŇħĮĶŃőĵĝĬƢŐĔƞĽńĚėĴȮĴňĵŋĪīĻŅĽĨĶƢĪňŗĽņėńĠĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶěńħ
ĔŅĶĻŉĔļŅȮŏıŊŗŀĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħƟŅĬĬĺńĨĔĶĶĴŏĻĶļģĔŇěģŅĬĝňĺĳŅıȮŐĸŃĔŅĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ 
   ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻȮĮĶńĭŐĬĺėŇħŒĬĔŅĶŀŀĔŐĭĭ
ľĸńĔĽŌĨĶőħĵŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĽĬńĭĽĬŋĬŒľƟŏĔŇħľĸńĔĽŌĨĶĪňŗĭŌĶĦŅĔŅĶėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠěŅĔ
ľĸŅĵĽŅĕŅȮŏıŊŗŀĽĶƟŅĚĴľŅĭńĦĤŇĨĪňŗĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮĶŃħńĭĝŅĨŇȮŐĸŃĬŅĬŅĝŅĨŇȮĶŌƟŏĪƞŅ
ĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔȮĴňėŋĦīĶĶĴȮėŋĦĳŅıȮŐĸŃĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮĺŇěńĵŏıŊŗŀėĺŅĴŏĮƦĬŏĸŇĻ
ŐĸŃĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĚŅĬĺŇěńĵœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶĪňŗ
ŏĔŇħĮĶŃőĵĝĬƢŐĔƞĽńĚėĴȮŐĽĺĚľŅĶŅĵœħƟŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮ 
   ĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĵńĚĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢĕŀĚėĦŃŏĔļĨĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ėŊŀȮ  ĔŅĶŏĔļĨĶĪňŗĴňĔŅĶŒĝƟŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŒĬĶŃĭĭĔŅĶįĸŇĨĪňŗĴňĴŅĨĶģŅĬȮ ĮĸŀħĳńĵȮ ŏĮƦĬĴŇĨĶĔńĭ
ĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĽĶƟŅĚĴŌĸėƞŅŏıŇŗĴȮŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħňȮ&Smart Agriculture for Better Life)" őħĵľĸńĔĽŌĨĶ
œħƟĮĶńĭĮĶŋĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒľƟĴňėĺŅĴĽŀħėĸƟŀĚĔńĭĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬŐĸŃĽŀħėĸƟŀĚĔńĭŐĬĺĪŅĚĔŅĶĺŇěńĵ
ĪňŗŏľĴŅŃĽĴĕŀĚĽŅĕŅĺŇĝŅőĶėıŊĝŒľƟĴňėĺŅĴĽņėńĠĕŀĚĔŅĶĻŉĔļŅĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ őħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŀĚėƢ
ėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶěńħĔŅĶőĶėıŊĝŀĵƞŅĚŏľĴŅŃĽĴȮĪńĬĽĴńĵȮŐĸŃŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮŏıŊŗŀĸħĔŅĶŒĝƟŐĸŃĔŅĶ
ĬņŏĕƟŅĽŅĶŏėĴňĮƚŀĚĔńĬĔņěńħőĶėıŊĝȮĨĸŀħěĬĔŅĶĬņŏŀŅŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬőĶėıŊĝȮœĮŏıŇŗĴĴŌĸėƞŅŐĸŃŏıŇŗĴ
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ĻńĔĵĳŅıĔŅĶįĸŇĨĳŅėŏĔļĨĶŐĸŃŀŋĨĽŅľĔĶĶĴȮĶĺĴĪńŘĚĔŅĶŒĝƟĮĶŃőĵĝĬƢȮŐĸŃĔŅĶŀĬŋĶńĔļƢĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĽŇŗĚŐĺħĸƟŀĴĪńŘĚŒĬıŊŘĬĪňŗĳŅėŏľĬŊŀŐĸŃŒĬĳŅıĶĺĴĕŀĚĮĶŃŏĪĻȮ ĽƞĚįĸŒľƟŏĔŇħ
ėĺŅĴĴńŗĬėĚĪŅĚŏĻĶļģĔŇěĕŀĚįŌƟĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħňŐĸŃŏĔŇħĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬĨƞŀœĮ 
 

ėĺŅĴőħħŏħƞĬĪňŗŐĨĔĨƞŅĚěŅĔľĸńĔĽŌĨĶĕŀĚĽĩŅĭńĬŀŊŗĬĪňŗŒĔĸƟŏėňĵĚĔńĬ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝȮĴňıńĬīĔŇěŒĬĔŅĶěńħľĸńĔĽŌĨĶĔŅĶĻŉĔļŅĪňŗĴŋƞĚŏĬƟĬėĺŅĴ
ŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶȮĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħȮŐĸŃįĸŇĨĴľŅĭńĦĤŇĨĪňŗŏĮƦĬėĬħňŐĸŃŏĔƞĚȮĶŌƟěĶŇĚȮĮĢŇĭńĨŇ
œħƟȮĴňėĺŅĴŏĮƦĬĽŅĔĸŐĸŃŏĮƦĬįŌƟĬņȮħńĚĬńŘĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝȮěŉĚ
ĴŋƞĚŏĬƟĬŒĬĔŅĶıńĥĬŅĴľŅĭńĦĤŇĨŒľƟĴňėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝĔŅĶȮĽŅĴŅĶĩįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗĽĬńĭĽĬŋĬ
ĔŅĶıńĥĬŅĪŅĚħƟŅĬĔŅĶŏĔļĨĶȮŏĻĶļģĔŇěȮŐĸŃĽńĚėĴȮĴňěŇĨĽņĬŉĔŒĬĻŇĸĮĺńĥĬīĶĶĴŐĸŃĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮ
ŐĸŃħņĶĚĨĬŒĬĽńĚėĴœħƟŀĵƞŅĚĴňīĶĶĴŅĳŇĭŅĸȮ 
 +ȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
  ěŅĔĔŅĶĽńĴĳŅļĦƢŏĝŇĚĸŉĔįŌƟŒĝƟĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅőĪȮĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬȮŐĸŃěŅĔ
ŐĭĭĽŀĭĩŅĴėĺŅĴȮıŉĚıŀŒěŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮıĭĺƞŅĬŀĔŏľĬŊŀěŅĔėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚ
ĺŇĝŅĔŅĶȮĴľŅĭńĦĤŇĨĽŅĕŅĺŇĝŅőĶėıŊĝȮėĺĶĴňĪńĔļŃħƟŅĬĳŅļŅŀńĚĔķļȮĔŅĶŒĝƟŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮĪńĔļŃ
ħƟŅĬĽĩŇĨŇȮĔŅĶĺŅĚŐįĬĚŅĬȮĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĔńĭĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚȮĴňėĺŅĴŀħĪĬȮĴňėĺŅĴĶńĭįŇħĝŀĭȮ
ėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬĔŅĶĪņĚŅĬȮȮŐĸŃŐĔƟĮƤĠľŅœħƟȮŒľƟŏıŇŗĴĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ŐĸŃĔŅĶĬŅŏĪėőĬőĸĵňĴŅŒĝƟĽŀĬŒĬľĸńĔĽŌĨĶĴŅĔĕŉŘĬȮŏıŊŗŀŒľƟĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴőĸĔȮĞŉŗĚľĸńĔĽŌĨĶ
œħƟŀŀĔŐĭĭŒľƟĬńĔĻŉĔļŅœħƟĴňĪńĔļŃŒĬľĸŅĵħƟŅĬĪńŘĚĪńĔļŃħƟŅĬőĶėıŊĝĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵȮ&ĺŇĝŅȮ14.54/'Ȯ
ŐĸŃŀŊŗĬȮŕȮŒĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĕŀĚľĸńĔĽŌĨĶȮĬŀĔěŅĔĬňŘĪńĔļŃĳŅļŅĪňŗĬńĔĻŉĔļŅĨƟŀĚŏĨĶňĵĴĔŅĶŐĸŃĬņŏĽĬŀ
ľńĺĕƟŀŐĸŃįĸĚŅĬĺŇěńĵŒĬĔŅĶĽńĴĴĬŅȮ&14.57/ȮŐĸŃȮ14.570'ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬőĶėıŊĝŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬěĶŇĚȮĶĺĴĪńŘĚėĺŅĴĶŌƟħƟŅĬĔŅĶėņĬĺĦȮĔŅĶĺŅĚŐįĬĚŅĬĺŇěńĵȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢĨƞŀĵŀħȮĔŅĶ
ŐĔƟĮƤĠľŅŏĜıŅŃľĬƟŅŐĸŃĪńĔļŃħƟŅĬŀŊŗĬŒĬĺŇĝŅĺŇĪĵŅıĬīƢĮĶŇĠĠŅőĪȮ&14.575ȮŐĸŃȮ14.577' 
 

/0,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ/ľĸńĔĽŌĨĶŀŊŗĬȮĕŀĚĽĩŅĭńĬȮȮ 
/0,/ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬȮȮȮ 
   œĴƞĴň 

/0,0Ȯ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗŒľƟľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬħƟĺĵ 
 œĴƞĴň 

/0,1Ȯ ĔŅĶĭĶŇľŅĶěńħĔŅĶ 

   +ȮĴňĔŅĶěńħĔŅĶĳŅĵŒĬľĸńĔĽŌĨĶĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŏĶňĵĬ 
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ľĴĺħĪňŗ 2. ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ ŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
/,/ȮĮĶńĝĠŅ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝ ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨĬňŘŏĮƦĬ
ľĸńĔĽŌĨĶŏĔňŗĵĺĔńĭőĶėıŊĝĺŇĪĵŅŐĴƞĭĪȮŐĸŃőĶėıŊĝĺŇĪĵŅĮĶŃĵŋĔĨƢĪňŗĪńĬĽĴńĵȮĴňĔŅĶıńĥĬŅŏĪėőĬőĸĵňĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚȮŏıŊŗŀĮƚŀĚĔńĬŐĸŃĔņěńħőĶėıŊĝĪňŗŏĔŇħěŅĔĽŅŏľĨŋĨƞŅĚŕȮĪňŗĪņėĺŅĴŏĽňĵľŅĵŐĔƞıŊĝŏĻĶļģĔŇěȮ
ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬĔŅĶěńħĔŅĶőĶėıŊĝŀĵƞŅĚŏľĴŅŃĽĴŐĸŃŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮĽŅĕŅĺŇĝŅŏĝŊŗŀ
ĺƞŅĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟĪŅĚőĶėıŊĝĺŇĪĵŅĪňŗĸŉĔĞŉŘĚŐĸŃĪńĬĽĴńĵŏĮƦĬĽŅĔĸȮĨƟŀĚŀŅĻńĵĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĴňėĺŅĴĶŌƟȮ
ėĺŅĴŏĝňŗĵĺĝŅĠĪŅĚőĶėıŊĝĺŇĪĵŅŒĬŐĬĺĸŉĔŐĸŃŐĬĺĔĺƟŅĚȮŐĸŃĴňĻńĔĵĳŅıŒĬĔŅĶĪņĺŇěńĵĕńŘĬĽŌĚĶŃħńĭĽŅĔĸȮ
ĨĸŀħěĬĴňĔŅĶĮĶŃĽŅĬėĺŅĴĶƞĺĴĴŊŀĔńĬŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮŀĚėƢėĺŅĴĶŌƟĪňŗŏĔŇħĕŉŘĬĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĔŅĶĺŇĬŇěĜńĵőĶėȮĔŅĶĶńĔļŅȮĔŅĶĮƚŀĚĔńĬŐĸŃėĺĭėŋĴőĶėıŊĝȮŏıŊŗŀĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨĕŀĚėĬŐĸŃŏĻĶļģĔŇě
ĕŀĚĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ ĪńŘĚĬňŘőħĵėņĬŉĚĩŉĚĔŅĶĸħėƞŅŒĝƟěƞŅĵŒĬĔŅĶĸĚĪŋĬŒľƟĨŗņĪňŗĽŋħȮŐĸŃŒľƟĴň
įĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴĬƟŀĵĪňŗĽŋħȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔŅĶŒĝƟĽŅĶŏėĴňŒĬĔŅĶėĺĭėŋĴőĶėıŊĝȮĞŉŗĚŀŅěŏĮƦĬ
ŀńĬĨĶŅĵĨƞŀĽŇŗĚĴňĝňĺŇĨŀŊŗĬŕȮįŌƟĭĶŇőĳėįĸŇĨĳńĦĤƢŏĔļĨĶȮŐĸŃĔƞŀŒľƟŏĔŇħĴĸıŇļŐĔƞĽŇŗĚŐĺħĸƟŀĴȮĞŉŗĚľŅĔĴňĔŖěŃŒľƟŏĔŇħ
ĬƟŀĵĪňŗĽŋħȮĬŀĔěŅĔĬňŘĵńĚĴŋƞĚıńĥĬŅĺŇĪĵŅĔŅĶŒĬľĴĺħĺŇĝŅŏĜıŅŃȮœħƟŐĔƞȮŏĝŊŘŀĶŅȮœĺĶńĽȮŐĭėĪňŏĶňĵȮŐĸŃ     
œĽƟŏħŊŀĬİŀĵȮŒľƟĴňĮĶŃĽŇĪīŇĳŅıȮĔƞŀŒľƟŏĔŇħĮĶŃőĵĝĬƢŐĔƞŏĔļĨĶĔĶȮŐĸŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶĪňŗĔņĸńĚıńĥĬŅŀĵƞŅĚ
ĶĺħŏĶŖĺŒĬĮƤěěŋĭńĬ őħĵľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝȮĴŋƞĚŏĬƟĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĽŅĴŅĶĩ
ĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŅĚőĶėıŊĝĪňŗĪńĬĽĴńĵȮĴňĴŅĨĶģŅĬŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢ
ėĺŅĴĶŌƟŏľĸƞŅĬńŘĬŒĬĔŅĶěńħĔŅĶőĶėıŊĝŀĵƞŅĚĵńŗĚĵŊĬȮőħĵĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅőěĪĵƢĺŇěńĵěŅĔıŊŘĬĪňŗŒĬĳŅėŏľĬŊŀĕŀĚ
ĮĶŃŏĪĻœĪĵŐĸŃıŊŘĬĪňŗĽŌĚȮĞŉŗĚŏĮƦĬěŋħŏħƞĬŐĸŃŀńĨĸńĔļĦƢĕŀĚľĸńĔĽŌĨĶ 

/,0ȮĺńĨĩŋĮĶŃĽĚėƢ ŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗ 
1. ĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠĪńŘĚĪŅĚħƟŅĬĪķļġňŐĸŃĮĢŇĭńĨŇ ĴňĪńĔļŃŐĸŃ
ĮĶŃĽĭĔŅĶĦƢȮŒĬĔŅĶĺŅĚŐįĬŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňȮĪŅĚħƟŅĬ 
őĶėıŊĝ 

2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĴňŏľĨŋŐĸŃįĸȮŐĔƟœĕĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩ
ĽŊŗŀĽŅĶœĮĵńĚįŌƟŀŊŗĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĴňĪńĔļŃŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ  

3. ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĪńŘĚŒĬĔŅĶħņĶĚĝňıŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıĪńŘĚŒĬĳŅėĶńģŐĸŃ
ŏŀĔĝĬ 

4. ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮŐĸŃ
ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŀĵŌƞŒĬĽńĚėĴœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮ
ĪńŘĚŒĬĔŅĶħņĶĚĝňıŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıĪńŘĚŒĬĳŅėĶńģŐĸŃŏŀĔĝĬ 

 
/,1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs) 

PLO1 ĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňħƟŅĬőĶėıŊĝĕńŘĬĽŌĚȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟȮŏĪėőĬőĸĵňȮ
ĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶĺŇĬŇěĜńĵŐĸŃěńħĔŅĶőĶėıŊĝĪňŗŏľĴŅŃĽĴȮ ĸħįĸĔĶŃĪĭ
ĨƞŀĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬȮ 
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PLO2 ĽŅĴŅĶĩėƟĬėĺƟŅȮĺŅĚŐįĬȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃŏėĶŊŗŀĚĴŊŀŒĬĔŅĶħņŏĬŇĬĚŅĬȮŒĝƟĽĩŇĨŇ
ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŐĸŃĽĶŋĮĮĶŃŏħŖĬȮ 

PLO1 ĽŊŗŀĽŅĶŐĸŃŏįĵŐıĶƞŀĚėƢėĺŅĴĶŌƟĕńŘĬĽŌĚȮ ŏĪėőĬőĸĵňȮ ŐĸŃĬĺńĨĔĶĶĴĪŅĚőĶėıŊĝȮ őħĵŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴȮ őħĵŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĝŅĨŇȮ ľĶŊŀ
ĬŅĬŅĝŅĨŇ 

PLO4 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĪņĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬņŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħňȮıĶƟŀĴĶńĭĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗěŃŏĔŇħĕŉŘĬ
ŒĬŀĬŅėĨȮĴňĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

 
0,ȮėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝȮŐĭĭȮ1 (ŐįĬȮĔȮŐĭĭȮĔ1) 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 

/ ĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠȮĪńŘĚĪŅĚħƟŅĬĪķļġňŐĸŃĮĢŇĭńĨŇĪŅĚħƟŅĬőĶėıŊĝȮ&PLO/'ȮĴňĪńĔļŃŐĸŃ
ĮĶŃĽĭĔŅĶĦƢŒĬħƟŅĬĔŅĶĺŅĚŐįĬȮ&PLO0'ȮŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵĪŅĚħƟŅĬőĶėıŊĝȮŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮŏıŊŗŀıńĥĬŅľńĺĕƟŀőėĶĚĔŅĶĺŇěńĵœħƟȮ&PLO1'ȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ
ĪńŘĚŒĬģŅĬŃįŌƟĬņŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħňȮ&PLO4' 

0 ŏĮƦĬįŌƟĴňěĶŇĵīĶĶĴȮıĶƟŀĴĶńĭĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗěŃŏĔŇħĕŉŘĬŒĬŀĬŅėĨȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚ
ĺŇĝŅĔŅĶŀĵƞŅĚĴňŏľĨŋŐĸŃįĸȮĮĶŃĵŋĔĨƢŐĸŃŐĔƟœĕĮƤĠľŅőĶėıŊĝŒĬĶŃĭĭįĸŇĨıŊĝȮŐĸŃĽŅĴŅĶĩŏįĵŐıĶƞ
įĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇȮľĶŊŀĬŅĬŅĝŅĨŇœħƟȮ&PLO1' 

 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅőĶėıŊĝȮŐĭĭȮ2 (ŐįĬȮĔȮŐĭĭȮĔ2) 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 

/ ĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠȮĪńŘĚĪŅĚħƟŅĬĪķļġňŐĸŃĮĢŇĭńĨŇĪŅĚħƟŅĬőĶėıŊĝȮ&PLO/'ȮĴňĪńĔļŃŐĸŃ
ĮĶŃĽĭĔŅĶĦƢŒĬħƟŅĬĔŅĶĺŅĚŐįĬȮ&PLO0'ȮŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵĪŅĚħƟŅĬőĶėıŊĝȮŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮŏıŊŗŀıńĥĬŅľńĺĕƟŀőėĶĚĔŅĶĺŇěńĵœħƟȮ&PLO1'ȮŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ
ĪńŘĚŒĬģŅĬŃįŌƟĬņŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħňȮ&PLO4' 

0 ŏĮƦĬįŌƟĴňěĶŇĵīĶĶĴȮıĶƟŀĴĶńĭĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗěŃŏĔŇħĕŉŘĬŒĬŀĬŅėĨȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚ
ĺŇĝŅĔŅĶŀĵƞŅĚĴňŏľĨŋŐĸŃįĸȮĮĶŃĵŋĔĨƢŐĸŃŐĔƟœĕĮƤĠľŅőĶėıŊĝŒĬĶŃĭĭįĸŇĨıŊĝȮŐĸŃĽŅĴŅĶĩŏįĵŐıĶƞ
įĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇȮľĶŊŀĬŅĬŅĝŅĨŇœħƟȮ&PLO1' 

 
 

1.ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
 

ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĴňĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ 

ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮQA 
ĕŀĚľĸńĔĽŌĨĶĶĺĴĳŅĵŒĬȮȮ5 ĮƖ ŒĬħƟŅĬ
ėĺŅĴıŉĚıŀŒěȮŐĸŃĳŅĺŃĔŅĶœħƟĚŅĬĕŀĚ
ĭńĦĤŇĨ 

Á ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅőĪȮĪňŗœħƟĚŅĬ
ĪņŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃĳŅĵŒĬȮ/ȮĮƖ 

Á ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

Á įĸĚŅĬĕŀĚĭńĦĤŇĨĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢ 
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ľĴĺħĪňŗȮ3. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ  
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
XȮȮĶŃĭĭĪĺŇĳŅė őħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 
Ȯ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ  

Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module)  
 
/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļ &ĳŅėķħŌĶƟŀĬ' 
Ä ŐįĬĔŅĶĻŉĔļŅĔņľĬħŒľƟĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
XȮȮŐįĬĔŅĶĻŉĔļŅœĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

 
/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė  

 + 
 
0,ȮĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 

2.1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 Ã   ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 

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

XȮȮȮĶŃĭĭĪĺŇĳŅė 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬĴŇĩŋĬŅĵĬȮĩŉĚŏħŊŀĬĨŋĸŅėĴ 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬıķĻěŇĔŅĵĬȮĩŉĚŏħŊŀĬĔŋĴĳŅıńĬīƢ 

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

ÃȮȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ(Module)  &ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 
ÃȮȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
ÃȮȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
ľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' 

1. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇĶńĭĶŀĚĴŅĨĶģŅĬĔŅĶĻŉĔļŅȮőħĵĴňŏĔĶħŏĜĸňŗĵœĴƞĨŗņĔĺƞŅȮ
1,..ȮľĶŊŀŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢħƟŅĬĔŅĶĺŇěńĵȮľĶŊŀĺŇĝŅĝňıĪňŗŏĔňŗĵĺĕƟŀĚȮľĶŊŀĽńĴıńĬīƢĔńĭ
ĽŅĕŅĺŇĝŅőĶėıŊĝȮœĴƞĬƟŀĵĔĺƞŅȮ0ȮĮƖȮŐĸŃĴňıŊŘĬģŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıŏıňĵĚ
ıŀĪňŗěŃĪņĺŇĪĵŅĬŇıĬīƢœħƟȮőħĵŒľƟŏĮƦĬœĮĨŅĴŏĚŊŗŀĬœĕĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅőĶėıŊĝ 

3. ŏĮƦĬįŌƟĴňĽńĠĝŅĨŇœĪĵľĶŊŀĽńĠĝŅĨŇŀŊŗĬ 
4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěņ
ĽŅĕŅĺŇĝŅőĶėıŊĝ 
 

ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0' 
1.  ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅĶńĭĶŀĚĴŅĨĶģŅĬĔŅĶĻŉĔļŅȮŒĬĽŅĕŅĺŇĝŅőĶėıŊĝȮŏĔļĨĶĻŅĽĨĶƢȮ
ľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵŒľƟŏĮƦĬœĮĨŅĴŏĚŊŗŀĬœĕĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅőĶėıŊĝ 

3. ŏĮƦĬįŌƟĴňĽńĠĝŅĨŇœĪĵľĶŊŀĽńĠĝŅĨŇŀŊŗĬĪňŗĽŅĴŅĶĩĻŉĔļŅŒĬľĸńĔĽŌĨĶĳŅļŅœĪĵœħƟ 
4. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěņ
ĽŅĕŅĺŇĝŅőĶėıŊĝ 

 
0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
RȮȮėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
RȮȮėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
RȮȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 
Ä ĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟȮȮ 
Ä ŀŊŗĬŕȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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2.4ȮĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
Ä ěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
RȮȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬņĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬ 
ȮȮȮȮȮȮȮĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 
RȮȮĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪņľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮŒľƟėņŐĬŃĬņŐĔƞĬńĔĻŉĔļŅ 
Ä ěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪņĺŇěńĵ 
RȮȮĽƞĚŏĽĶŇĴŒľƟĴňĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŒĬĶŌĮŐĭĭĽńĴĴĬŅĵƞŀĵőħĵĴňŏĬŊŘŀľŅėĶŀĭėĸŋĴĔŅĶŏĶňĵĬȮ 
ȮȮȮȮȮȮŀƞŅĬŐĸŃĔŅĶĬņŏĽĬŀŏĮƦĬĳŅļŅŀńĚĔķļȮŐĸŃĶĺĴĩŉĚŐĬŃĬņŒľƟĸĚŏĶňĵĬĭŅĚĔĶŃĭĺĬĺŇĝŅȮȮ 
ȮȮȮȮȮȮȮŏıŇŗĴŏĨŇĴŏıŊŗŀėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĝŅŀŊŗĬŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚ 

 
0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮȮȮȮ 
ĮƖĔŅĶĻŉĔļŅ 2344 2345 2548 2549 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/'Ȯ&ĳŅėĮĔĨŇ'           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 1  1  1  1  1  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 1  1  1  1  1  
ĝńŘĬĮƖĪňŗȮ0   1  1  1  1  
 ĶĺĴ 1  4  4  4  1  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ    1  1  1  1 
ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0'Ȯ&ĳŅėĮĔĨŇ'           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ /.  /.  /.  /.  /.  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ /.  /.  /.  /.  /.  
ĝńŘĬĮƖĪňŗȮ0   /.  /.  /.  /.  
 ĶĺĴ 10  20  20  20  20  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ    10  10  10  10 
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0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
1. ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦȮ3 ĮƖ őħĵěņŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦȮȮ 

 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 
0346 0347 0348 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 86,856,100 30,891,200 89,550,700 31,185,800 92,234,500 31,495,100 

ĺŇěńĵ 21,023,000 11,689,000 21,653,700 11,848,500 22,303,300 12,015,900 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ - 18,860,600 - 19,103,600 - 19,358,800 

ĔŅĶĪņĬŋĭņĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

- 400,000 - 400,000 - 400,000 

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ - 1,100,700 - 1,120,700 - 1,141,700 

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 24,904,800 28,721,100 25,494,700 28,907,200 26,102,300 29,102,600 

ĶĺĴ 132,783,900 91,662,600 136,699,100 92,565,800 140,640,100 93,514,100 

ĶĺĴĪńŘĚĽŇŘĬ 224,446,500 229,264,900 234,154,200 

 
2. ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨƞŀĮƖȮ 
ŐĭĭȮ1 (ŐįĬȮĔȮŐĭĭȮĔ/)Ȯ6.,000 ĭŅĪȮ(ĮƖĔŅĶĻŉĔļŅĸŃȮ2.,000 ĭŅĪ) 
ŐĭĭȮ0 (ŐįĬȮĔȮŐĭĭȮĔ0)Ȯ6.,000 ĭŅĪȮ(ĮƖĔŅĶĻŉĔļŅĸŃȮ2.,000 ĭŅĪ) 
 

0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 
R ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬŖĨ 
R ŀŊŗĬŕȮ&ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭŀŀĬœĸĬƢ' 
 

2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337ȮȮȮ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ
ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅ 
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1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 
3.1ȮľĸńĔĽŌĨĶȮ 

3.1.1ȮěņĬĺĬľĬƞĺĵĔŇĨȮ  
   ľĸńĔĽŌĨĶŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ1'ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  36 ľĬƞĺĵĔŇĨ 
  ľĸńĔĽŌĨĶŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ2'ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ 36 ľĬƞĺĵĔŇĨ 
 

 3.1.2ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ  
ľĸńĔĽŌĨĶȮŐĭĭȮ1 &ŐįĬȮĔȮŐĭĭȮĔ1' 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  36 ľĬƞĺĵĔŇĨ 
Ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ ȮȮȮȮȮ 14 ľĬƞĺĵĔŇĨ 

360797ȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 36    ľĬƞĺĵĔŇĨ 
ĕ. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

1. ĬńĔĻŉĔļŅĨƟŀĚěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶ
ĽńĴĴĬŅȮŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃ 1 ėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅ 2 ĳŅė
ĔŅĶĻŉĔļŅ ŐĸŃĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮ 

2. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀȮĶŃħńĭĝŅĨŇ
ĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier /ȮľĶŊŀȮŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗĴňėŋĦĳŅıŐĸŃŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĺĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅĬńŘĬŕȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĝƟŀĚȮőħĵĺŅĶĽŅĶĬńŘĬĨƟŀĴň
ĔŅĶĨňıŇĴıƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚĽĴŗņŏĽĴŀȮŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵȮ1ȮĮƖȮŐĸŃĴňĔŅĶ
ĨĶĺěĽŀĭėŋĦĳŅıĕŀĚĭĪėĺŅĴőħĵįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭĭĪėĺŅĴȮ&peer 
reviewer) ĞŉŗĚŏĮƦĬĭŋėėĸĳŅĵĬŀĔěŅĔľĸŅĔľĸŅĵĽĩŅĭńĬȮŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĪńŘĚĬňŘ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĬńŘĬŀŅěŏįĵŐıĶƞŏĮƦĬĶŌĮŏĸƞĴĽŇŗĚıŇĴıƢȮľĶŊŀȮŏĮƦĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĪňŗ
ĴňĔņľĬħĔŅĶŏįĵŐıĶƞŀĵƞŅĚŐĬƞĬŀĬĝńħŏěĬȮľĶŊŀŏįĵŐıĶƞŏĮƦĬȮĭĪėĺŅĴĜĭńĭŏĨŖĴȮ
&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮěņĬĺĬȮ/ȮŏĶŊŗŀĚőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀ
ŐĶĔȮŐĸŃŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮőħĵĴň
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔ 

3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ őħĵ
įƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŐĸŃĶĺĭĶĺĴ
ĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

 
ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ : ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ : œĴƞĴň 
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ľĸńĔĽŌĨĶȮŐĭĭȮ2 &ŐįĬȮĔȮŐĭĭȮĔ2'Ȯ  
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ   œĴƞĬƟŀĵĔĺƞŅ 36 ľĬƞĺĵĔŇĨ 
Ĕ. ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ   œĴƞĬƟŀĵĔĺƞŅȮ 02 ľĬƞĺĵĔŇĨ  
/. ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  œĴƞĬƟŀĵĔĺƞŅ 02 ľĬƞĺĵĔŇĨ  
/,/ ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ  œĴƞĬƟŀĵĔĺƞŅȮ /6 ľĬƞĺĵĔŇĨ  
/,/,/ ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ    3 ľĬƞĺĵĔŇĨ  
14.54/ȮŏĪėĬŇėĔŅĶĺŇěńĵĪŅĚőĶėıŊĝ  1ȮľĬƞĺĵĔŇĨ  
14.57/ȮĽńĴĴĬŅȮ1    /ȮľĬƞĺĵĔŇĨ  
360792 ĽńĴĴĬŅȮ2    /ȮľĬƞĺĵĔŇĨ 

/,/,0  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ  /1 ľĬƞĺĵĔŇĨ  

őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒĬȮ
ĽŅĕŅĺŇĝŅőĶėıŊĝŏľĸƞŅĬňŘ 

      14.5./  ėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĻŅĽĨĶƢĶŃľĺƞŅĚıŊĝŐĸŃŏĝŊŘŀőĶėȮ   Ȯ1ȮľĬƞĺĵĔŇĨ  
      14.5.1  ĔŅĶĻŉĔļŅŏĬŊŘŀŏĵŊŗŀıŊĝĪňŗŏĮƦĬőĶėȮ  Ȯ Ȯ1ȮľĬƞĺĵĔŇĨ  
      360706Ȯ őĶėıŊĝĺŇĪĵŅĕńŘĬĽŌĚȮ    Ȯ1ȮľĬƞĺĵĔŇĨ  
      360709Ȯ ĬŇŏĺĻĺŇĪĵŅĕŀĚŏĝŊŘŀĽŅŏľĨŋőĶėıŊĝȮ  Ȯ1ȮľĬƞĺĵĔŇĨ 
      360711Ȯ ŐĭėĪňŏĶňĵőĶėıŊĝĕńŘĬĽŌĚȮ    Ȯ1ȮľĬƞĺĵĔŇĨ  
      14.50/  ĶŅőĶėıŊĝĕńŘĬĽŌĚȮȮȮȮ    Ȯ1ȮľĬƞĺĵĔŇĨ  
      14.500  ŏĝŊŘŀĶŅŒĬőĶĚŏĔŖĭŐĸŃĽŅĶıŇļĪňŗŏĔŇħěŅĔŏĝŊŘŀĶŅ  Ȯ1ȮľĬƞĺĵĔŇĨ  
      14.501  ĶŅĺŇĪĵŅĮĶŃĵŋĔĨƢĪŅĚĔŅĶŏĔļĨĶ    1ȮľĬƞĺĵĔŇĨ  
      360729  ŏĝŊŘŀĶŅŐĮƚĚ     1ȮľĬƞĺĵĔŇĨ  
      360731  ŀĬŋĔĶĴĺŇīŅĬĕŀĚœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝȮ  Ȯ1ȮľĬƞĺĵĔŇĨ  
      14.510  œĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝĕńŘĬĽŌĚ    Ȯ1ȮľĬƞĺĵĔŇĨ  
      14.52/  œĺĶńĽĺŇĪĵŅĕńŘĬĽŌĚȮ    Ȯ1ȮľĬƞĺĵĔŇĨ  
      14.521Ȯ ĶŃĭŅħĺŇĪĵŅĕŀĚœĺĶńĽĽŅŏľĨŋőĶėıŊĝ  Ȯ1ȮľĬƞĺĵĔŇĨ  
      14.53/Ȯ őĶėŏĴĸŖħıńĬīŋƢıŊĝȮ    Ȯ1ȮľĬƞĺĵĔŇĨ  
      360762Ȯ ŏĪėĬŇėŏĞĶŋƞĴĺŇĪĵŅĪŅĚőĶėıŊĝ   Ȯ1ȮľĬƞĺĵĔŇĨ  
      360771Ȯ őĶėıŊĝŒĬĶŃħńĭőĴŏĸĔŋĸȮ    Ȯ1ȮľĬƞĺĵĔŇĨ  
      14.550Ȯ ŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝ  Ȯ1ȮľĬƞĺĵĔŇĨ  
      14.560Ȯ ĔŅĶėĺĭėŋĴőĶėıŊĝĪŅĚĝňĺĳŅı   Ȯ1ȮľĬƞĺĵĔŇĨ  
      360783  ĔŅĶėĺĭėŋĴőĶėıŊĝőħĵŒĝƟĽŅĶŏėĴň  Ȯ1ȮľĬƞĺĵĔŇĨ  
      360795Ȯ ĮƤĠľŅıŇŏĻļ    Ȯ/ȮľĬƞĺĵĔŇĨ  
      360796Ȯ ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚőĶėıŊĝ    Ȯ/ȮľĬƞĺĵĔŇĨ  
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/,0 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ4 ľĬƞĺĵĔŇĨ  
/,0,/ ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
/,0,0  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ 6ȮľĬƞĺĵĔŇĨ  

őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅ ŒĬ
ėĦŃŏĔļĨĶĻŅĽĨĶƢȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬȮŕ ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅőĶėıŊĝ 

 

2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ  œĴƞĴň 
 

ĕ. ĮĶŇĠĠŅĬŇıĬīƢ    /0ȮľĬƞĺĵĔŇĨ  
     Ȯ14.577  ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ    /0ȮȮľĬƞĺĵĔŇĨ  

 
ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ  

/,ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ : ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
0,ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ : œĴƞĴň 

Ě. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. ĬńĔĻŉĔļŅĨƟŀĚěńħĽńĴĴĬŅȮŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶ
ĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃ 1 ėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅ 2 ĳŅė
ĔŅĶĻŉĔļŅ ŐĸŃĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮ 

2. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀȮĶŃħńĭĝŅĨŇ
ĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier /ȮľĶŊŀȮŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗĴňėŋĦĳŅıŐĸŃŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĺĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅĬńŘĬŕȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĝƟŀĚȮőħĵĺŅĶĽŅĶĬńŘĬĨƟŀĴň
ĔŅĶĨňıŇĴıƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚĽĴŗņŏĽĴŀȮŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵȮ1ȮĮƖȮŐĸŃĴňĔŅĶ
ĨĶĺěĽŀĭėŋĦĳŅıĕŀĚĭĪėĺŅĴőħĵįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭĭĪėĺŅĴȮ&peer 
reviewer) ĞŉŗĚŏĮƦĬĭŋėėĸĳŅĵĬŀĔěŅĔľĸŅĔľĸŅĵĽĩŅĭńĬȮŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĪńŘĚĬňŘ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĬńŘĬŀŅěŏįĵŐıĶƞŏĮƦĬĶŌĮŏĸƞĴĽŇŗĚıŇĴıƢȮľĶŊŀȮŏĮƦĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĪňŗ
ĴňĔņľĬħĔŅĶŏįĵŐıĶƞŀĵƞŅĚŐĬƞĬŀĬĝńħŏěĬȮľĶŊŀŏįĵŐıĶƞŏĮƦĬȮĭĪėĺŅĴĜĭńĭŏĨŖĴȮ
&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮěņĬĺĬȮ/ȮŏĶŊŗŀĚőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀ
ŐĶĔȮ 

 
 
ě. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  : ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ : œĴƞĴň 

ľĴŅĵŏľĨŋȮȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅ ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ
ľĴŅĵĩŉĚĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗĕŉŘĬĨƟĬħƟĺĵŏĸĕĽŅĴľĸńĔėŊŀȮ14.,,, 
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Type 1 (Plant A type A1): 
Degree Requirements     36 credits 

A. Thesis    36 credits  
14.575ȮK_qrcpŲqȮRfcqgq   36 credits 

B. Academic Activities 
/. A student must organize, conduct and present a seminar or 

discussion on topic related to his/her thesis at least two semesters and 
students have to attend seminar every semester that the course is offered.  

2. The thesis or parts of the thesis have been published or at least 
accepted to be published in international journals or national journals in 
TCI Teir /Ȯor national journals which are qualified and accepted in the field 
of study or related fields. The journals must regularly and continuously 
publish for at least 1Ȯyears. The quality of publications must be evaluated 
by at least 1Ȯpeer reviewers from various outside university. The journal 
can be published in both print and electronic, which have an exact 
schedule. or published as a full paper in the proceeding of international 
conference, which was accepted in the field of studyȮwith the student as 
first aurfmpȮ_lbȮ_Ȯn_prȮmdȮk_qrcpŲqȮrfcqgqȮumpiȮksqrȮ`cȮnpcqclrcbȮglȮ
national conference accepted by the field of study. 
1.ȮA student has to submit a written report regarding his/her 

progressive academic activities to the advisory committee, the Plant 
Pathology Program Administrative Committee and Graduate School every 
semester.  
C. Non-credit Courses 

1. Graduate School requirement : a foreign language 
2. Program requirement   : none 

Type 2 (Plant A type A2): 
Degree Requirements  a minimum of  36 credits 

A. Course work:   24 credits  
/. Graduate course:  a minimum of  02Ȯcredits  
/,/ Field of concentration courses: a minimum of  /6Ȯcredits  
/,/,/ Required courses     3Ȯcredits 
14.54/  Research Techniques in Plant Pathology     1 credits  
14.57/Ȯ Seminar 1     /Ȯcredits  
360792Ȯ Seminar 2     / credits  
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/,/,0 Elective courses: a minimum of  13 credits  

With approval of advisor, a student may select any courses in Plant Pathology;  

        14.5./Ȯ Genetics of Host-Parasite Interaction    1 credits  
        360703  Plant Histopathology     1 credits  
        14.5.4Ȯ Advanced Plant Pathology    1 credits  
        14.5.7Ȯ Ecology of Plant Pathogens    1 credits  
        14.5//ȮȮAdvanced Plant Pathogenic Bacteria    1 credits  
        14.50/  Advanced Plant Pathogenic Fungi    1Ȯcredits  
       Ȯ14.500Ȯ Storage Molds and Mycotoxins    3 credits  
        360723   Applied Mycology in Agriculture    3 credits  
        14.507Ȯ The Powdery Mildews     1Ȯcredits  
        14.51/  Taxonomy of Plant Parasitic Nematodes  ȮȮ1 credits  
        14.510Ȯ Advanced Plant Nematology    3 credits  
        360741  Advanced Plant Virology     1 credits  
        14.521Ȯ Plant Virus Epidemiology     1 credits  
        14.53/Ȯ Seed Pathology     1 credits  
        14.540Ȯ Serological Techniques in Plant Pathology    3Ȯcredits  
        14.55/Ȯ Molecular Plant Pathology    1Ȯcredits  
        14.550Ȯ Biotechnology for Plant Protection    1 credits  
        14.560Ȯ Biological Control of Plant Diseases    1 credits  
        14.561Ȯ Chemical Control of Plant Diseases    1 credits  
        14.573Ȯ Special Problem     / credit  
        360796ȮȮSelected Topic in Plant Pathology  ȮȮ/Ȯcredit  

/,0 Other courses:  a maximum of     4 credits  
/,0,/ Required courses none 
/,0,0ȮElective courses  a maximum of   Ȯ4 credits  

With approval of advisor, a student may select any courses in 
Agriculture or other fields closely related.  

2. Advanced undergraduate courses none 

B. Thesis   12 credits  
14.577ȮȮK_qrcpŲqȮRfcqgq   /0 credits  

C. Non-credit course  
/. Graduate QafmmjŲqȮpcosgpckclr : a foreign language  
0,ȮNpmep_kŲqȮpcosgpckclr : none 
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D. Academic activities  
/. A student has to organize seminar and present paper on the topic 

relate to his/her for oneȮtime in every semester for at least two 
semesters and students have to attend seminar every semester that 
the course is offered. 
0. The thesis or parts of the thesis have been published or at least 

accepted to be published in international journals or national journals 
in TCI Teir 1 or national journals which are qualified and accepted in 
the field of study or related fields. The journals must regularly and 
continuously publish for at least 3 years. The quality of publications 
must be evaluated by at least 3 peer reviewers from various outside 
university. The journal can be published in both print and electronic, 
which have an exact schedule. or published as a full paper in the 
proceeding of international conference, which was accepted in the 
field of study with the student as first author, 

Note: Courses in the field of concentration are courses in plant pathology (14.ź'Ȯ 
 

1,/,1ȮĔĶŃĭĺĬĺŇĝŅȮ 

&/'ȮľĴĺħĺŇĝŅĭńĚėńĭ        ľĬƞĺĵĔŇĨȮ 
14.54/ȮȮȮĔ,Ķı,Ȯ54/ ŏĪėĬŇėĔŅĶĺŇěńĵĪŅĚőĶėıŊĝ    1&0+1+3'  

(Research Techniques in Plant Pathology) 
14.57/ȮȮȮĔ,Ķı,Ȯ57/ ĽńĴĴĬŅ 1      /&/+.+0'Ȯ 

    (Seminar 1) 
14.570ȮȮȮĔ,Ķı,Ȯ570 ĽńĴĴĬŅ 2      /&/+.+0'  

    (Seminar 2) 
&0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ      ľĬƞĺĵĔŇĨ 
14.5./ȮȮȮĔ,Ķı,Ȯ5./ ėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĻŅĽĨĶƢĶŃľĺƞŅĚıŊĝŐĸŃŏĝŊŘŀőĶė  1&1+.+4'  

(Genetics of Host-parasite Interactions) 
360703 ȮȮĔ,Ķı,Ȯ5.1 ĔŅĶĻŉĔļŅŏĬŊŘŀŏĵŊŗŀıŊĝĪňŗŏĮƦĬőĶė    1&0+1+3'Ȯ 

(Plant Histopathology)  
14.5.4ȮȮȮĔ,Ķı,Ȯ5.4 őĶėıŊĝĺŇĪĵŅĕńŘĬĽŌĚ     1&0+1+3'Ȯ 

(Advanced Plant Pathology) 
14.5.7ȮȮȮĔ,Ķı,Ȯ5.7 ĬŇŏĺĻĺŇĪĵŅĕŀĚŏĝŊŘŀőĶėıŊĝ     1&0+1+3'Ȯ 

(Ecology of Plant Pathogens) 
 
14.5//ȮȮȮĔ,Ķı,Ȯ5// ŐĭėĪňŏĶňĵőĶėıŊĝĕńŘĬĽŌĚ     1&0+1+3'Ȯ 

(Advanced Plant Pathogenic Bacteria) 
14.50/ȮȮȮĔ,Ķı,Ȯ50/ ĶŅőĶėıŊĝĕńŘĬĽŌĚ      1&0+1+3'Ȯ 

(Advanced Plant Pathogenic Fungi) 
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14.500ȮȮȮĔ,Ķı,Ȯ500 ŏĝŊŘŀĶŅŒĬőĶĚŏĔŖĭŐĸŃĽŅĶıŇļĪňŗŏĔŇħěŅĔŏĝŊŘŀĶŅ  1&0+1+3'Ȯ 
(Storage Molds and Mycotoxins) 

14.501ȮȮȮĔ,Ķı,Ȯ501 ĶŅĺŇĪĵŅĮĶŃĵŋĔĨƢĪŅĚĔŅĶŏĔļĨĶ    1&0+1+3'Ȯ 
(Applied Mycology in Agriculture) 

14.507ȮȮȮĔ,Ķı,Ȯ507 ŏĝŊŘŀĶŅŐĮƚĚ      1&0+1+3'Ȯ 
(The Powdery Mildews) 

14.51/ȮȮȮĔ,Ķı,Ȯ51/ ŀĬŋĔĶĴĺŇīŅĬĕŀĚœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝ   1&0+1+3'Ȯ 
(Taxonomy of Plant Parasitic Nematodes) 

14.510ȮȮȮĔ,Ķı,Ȯ510 œĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝĕńŘĬĽŌĚ     1&0+1+3'Ȯ 
(Advanced Plant Nematology) 

14.52/ȮȮȮĔ,Ķı,Ȯ52/ œĺĶńĽĺŇĪĵŅĕńŘĬĽŌĚ      1&0+1+3'Ȯ 
(Advanced Plant Virology) 

14.521ȮȮȮĔ,Ķı,Ȯ521 ĶŃĭŅħĺŇĪĵŅĕŀĚœĺĶńĽĽŅŏľĨŋőĶėıŊĝ   1&0+1+3'Ȯ 
(Plant Virus Epidemiology) 

 
14.53/ȮȮȮĔ,Ķı,Ȯ53/ őĶėŏĴĸŖħıńĬīŋƢıŊĝ      1&0+1+3'  

(Seed Pathology) 
14.540ȮȮȮĔ,Ķı,Ȯ540 ŏĪėĬŇėŏĞĶŋƞĴĺŇĪĵŅĪŅĚőĶėıŊĝ    1&0+1+3'  

(Serological Techniques in Plant Pathology) 
14.55/ȮȮȮĔ,Ķı,Ȯ55/ őĶėıŊĝŒĬĶŃħńĭőĴŏĸĔŋĸ     1&0+1+3'Ȯ 

(Molecular Plant Pathology) 
360772 ȮȮĔ,Ķı,Ȯ550 ŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝ  1&1+.+4'  

(Biotechnology for Plant Protection)  
14.560ȮȮȮĔ,Ķı,Ȯ560 ĔŅĶėĺĭėŋĴőĶėıŊĝĪŅĚĝňĺĳŅı    1&0+1+3'  

(Biological Control of Plant Diseases) 
14.561ȮȮȮĔ,Ķı,Ȯ561 ĔŅĶėĺĭėŋĴőĶėıŊĝőħĵŒĝƟĽŅĶŏėĴň    1&0+1+3'  

(Chemical Control of Plant Diseases) 
14.573ȮȮȮĔ,Ķı,Ȯ573 ĮƤĠľŅıŇŏĻļ      /&.+7+.'Ȯ 

(Special Problem) 
14.574ȮȮ Ĕ,Ķı,Ȯ574 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚőĶėıŊĝ     /&/+.+0'  
   (Selected Topic in Plant Pathology) 

 

&1'ȮľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ 
ĨŅĴőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶĶŃĭŋŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĨŅĴėĺŅĴĽĬŒěœħƟőħĵœĴƞŏĔŇĬȮ4ȮľĬƞĺĵĔŇĨ  
&2'ȮĮĶŇĠĠŅĬŇıĬīƢ 
14.575ȮȮȮĔ,Ķı,Ȯ575 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ          14ȮȮľĬƞĺĵĔŇĨ  

&K_qrcpŲqȮRfcqgq' 
14.577ȮȮȮĔ,Ķı,Ȯ577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ          /0ȮȮľĬƞĺĵĔŇĨ  

&K_qrcpŲqȮRfcqgq' 
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(5)  ľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ : ĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ : œĴƞĴňȮ 

ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅȮ 
ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔņľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮȮľĸńĔȮȮħńĚĨƞŀœĮĬňŘ 
/, ŏĸĕȮ1ȮĨńĺŐĶĔȮȮŐĽħĚĩŉĚȮėĦŃȮȮŐĸŃĳŅėĺŇĝŅ/ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
0, ŏĸĕľĸńĔĶƟŀĵ ȮŐĽħĚĩŉĚȮȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
1, ŏĸĕľĸńĔĽŇĭȮȮȮȮȮŐĽħĚĩŉĚȮȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ  
2, ŏĸĕľĸńĔľĬƞĺĵȮȮŐĽħĚĩŉĚȮȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅȮ 
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1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ  
1,/,2,/ȮŐĭĭȮ/ &ŐįĬȮĔȮŐĭĭȮĔ/' 

ĮƖĪňŗȮ/ 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 

 

ľĬƞĺĵĔŇĨ 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
 

ľĬƞĺĵĔŇĨ 

 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĴľŅĺŇĪĵŅĸńĵȮ +  ŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮ - 
 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ +  ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ + 
 ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ + 360797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 12 
 ĶĺĴ .  ĶĺĴ /0 

ĮƖĪňŗȮ0 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 

 

ľĬƞĺĵĔŇĨ 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
 

ľĬƞĺĵĔŇĨ 

360797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮ 12 360797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮ 12 
 ěńħĽńĴĴĬŅȮŐĸŃĬņŏĽĬŀįĸĚŅĬ +  ěńħĽńĴĴĬŅ ŐĸŃĬņŏĽĬŀįĸĚŅĬ + 
    ȮȮĽŀĭĮĶŇĠĠŅĬŇıĬīƢ - 

 ĶĺĴ /0  ĶĺĴ /0 
 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ14ȮľĬƞĺĵĔŇĨ 

1,/,2,0 ȮŐĭĭȮ0ȮȮ&ŐįĬȮĔȮŐĭĭȮĔ2' 
ĮƖĪňŗȮ/ 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 

 

ľĬƞĺĵĔŇĨ 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
 

ľĬƞĺĵĔŇĨ 

14.54/ ŏĪėĬŇėĔŅĶĺŇěńĵĪŅĚőĶėıŊĝȮ 1 14.57/ ĽńĴĴĬŅȮ/ 1 
 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 6  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 9 
 ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ -  ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ - 
 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ -  ŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ + 
 ĶĺĴ 9  ĶĺĴ 10 

ĮƖĪňŗȮ0 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 

 

ľĬƞĺĵĔŇĨ 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
 

ľĬƞĺĵĔŇĨ 

14.577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 6 14.570 ĽńĴĴĬŅȮ0  / 
 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 2 360799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮ 6 
 ěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬ -  ȮȮěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬ + 

    ȮĽŀĭĮĶŇĠĠŅĬŇıĬīƢȮ - 
 ĶĺĴ 10  ĶĺĴ 7 

 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮ14ȮľĬƞĺĵĔŇĨ 
1,/,3ȮėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ  
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3.0ȮĝŊŗŀȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 
3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ/ ŀŅěŅĶĵƢįŌƟĽŀĬ 
 
Īňŗ 

 
ĝŊŗŀ+ĬŅĴĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ, &ĽŅĕŅĺŇĝŅ',  
ĽĩŅĭńĬ*ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ ĝńŗĺőĴĚ-
ĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬȮ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
/ ĶĻ.ȮħĶ.ȮĶńĝħŅĺĶĶĦȮĝňĺńĚĔŌĶ*Ȯ 

 
- ĺĪ,ħ,Ȯ&őĶėıŊĝ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ
0353  

- ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅőĶėıŊĝ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547  

- ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ĽŅĕŅĺŇĝŅőĶėıŊĝ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 

13 12 13 12 95(74) 

0. ĶĻ,ȮħĶ,ȮŀńĚĽĬŅȮŀńėĶıŇĻŅĸ* 
 

- Ph.D. (Molecular Biology) University 
of Bath, UK, 2000  

- ĺĪ.Ĵ. &ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅőĶėıŊĝ, 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ*Ȯ 2533  

- ĺĪ,ĭ,Ȯ(ŏĔļĨĶĻŅĽĨĶƢ), ĽŅĕŅĺŇĝŅőĶėıŊĝ*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2529  

12 6 12 6 44(13) 

1 įĻ,ȮħĶ,ȮĽĶńĠĵŅȮĺńĸĵŃŏĽĺň* 
 

- Ph.D. (Plant Molecular 
Biotechnology), Kagawa University, 
Japan, 2002  

- ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', ĽŅĕŅ
ŏĪėőĬőĸĵňĝňĺĳŅı, ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 0317Ȯ 

- ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅőĶėıŊĝ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0313 

12 6 12 6 50(14) 

2 ĶĻ,ȮħĶ,ȮŏĔĺĸŇĬȮėŋĦŅĻńĔħŅĔŋĸ 
 

- ĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0322  

- ĺĪ,Ĵ,Ȯ(ŏĔļĨĶĻŅĽĨĶƢ)*ȮĽŅĕŅĺŇĝŅőĶėıŊĝ*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2533  

- ĺĪ,ĭ,Ȯ(ŏĔļĨĶĻŅĽĨĶƢ)*ȮĽŅĕŅĺŇĝŅőĶėıŊĝ*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2529  

14 12 14 12 24(10) 

5 įĻ,ȮħĶ,ȮĮƕĸńĬīĬŅȮ 
ģŅĮĬıĚļƢĺĶĔŋĸ 
 

- Ph.D. (Plant Molecular Biology), 
Ehime University, Japan, 2010  
+ȮĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅĮģıň
ĻŅĽĨĶƢŐĸŃŀĬŋĶńĔļĻŅĽĨĶƢ'Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546  
+ȮĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅőĶėıŊĝ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

 

12 10 12 10 10&1' 
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Īňŗ 

 
ĝŊŗŀ+ĬŅĴĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ, &ĽŅĕŅĺŇĝŅ',  
ĽĩŅĭńĬ*ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬ
įĸĚŅĬȮ
ĺŇĝŅĔŅĶ
ĶĺĴȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

4 įĻ.ȮħĶ. ŀĶŀŋĴŅ ŏĶŊŀĚĺĚļƢ 
 

- Ph.D. (Plant Pathology), National 
Pingtung University of Science and 
Technology, Taiwan, 2013  

- ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅőĶėıŊĝ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548  

- ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅőĶėıŊĝȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

12 10 12 10 10(8) 

7 Dr.Ȯ  chameeraMilan 
amarakoons  

Samarakoon achchige 

- ĮĶ,ħ,Ȯ&ěŋĸĝňĺĺŇĪĵŅĮĶŃĵŋĔĨƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0342 

- M.Sc. &Plant Protection Technology',  
University of Peradeniya, Sri Lanka, 
2014 

- B.Sc. &Agriculture', Rajarata 
University of Sri Lanka, Sri Lanka, 
2012 

+ + 6 9 53&50' 

6 įĻ,ħĶ,ĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬ - Ph.D. (Plant Physiology), Oregon 
State University, U.S.A., 2008 

- M.S. (Horticulture), Oregon State 
University, U.S.A., 2002 

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

8.14 11.26 8.14 11.26 23(8) 

9 įĻ,ħĶ,ȮŏĵŅĺĸńĔļĦƢȮ 
ěńĬĪĶƢĭŅĚ 

- Ph.D. (Entomology), Kansas State   
  University, USA, 2005 
+ȮĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅĔňĢĺŇĪĵŅ,  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2540 
+ȮĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅőĶėıŊĝ,  
ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2529 

12.45 7 /0,23 7 50&/5' 

10 ĶĻ,ħĶ,ȮıńĝĶŇĬĪĶƢȮėĶŋĤŏĴŊŀĚ - Dr. agr. (Molecular Genetics), 
University of Bonn, Germany, 2003  
- ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅĔňĢĺŇĪĵŅ, 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2539 
+ȮĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅőĶėıŊĝ, 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2536 

7,24 2,7 7,24 2,7 63&23' 

11 įĻ,ȮħĶ,ıŇĴıƢŒěȮĽňľŃĬŅĴ - ĺĪ,ħ,Ȯ&ıŊĝĽĺĬ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 
2553 
- ĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
- ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅıŊĝĽĺĬ 
 (ŏĔňĵĶĨŇĬŇĵĴȮŀńĬħńĭĽŀĚ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

23.43 8.25 25 5 29&/5' 
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Īňŗ 

 
ĝŊŗŀ+ĬŅĴĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ, &ĽŅĕŅĺŇĝŅ',  
ĽĩŅĭńĬ*ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬ
įĸĚŅĬȮ
ĺŇĝŅĔŅĶ
ĶĺĴȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

12 įĻ,ħĶ,ĮƕĵŃĺĶĶĦȮ 
ĽŋĪīŇĮĶŃıńĬīƢ 

- ȮPh.D. (Agricultural Science), Gifu 
University, Japan, 2007 

- ȮĺĪ,Ĵ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅĔňĢ
ĺŇĪĵŅ, ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

- ĺĪ,ĭ,Ȯ&ŏĔļĨĶĻŅĽĨĶƢ'ȮĽŅĕŅĺŇĝŅĔňĢ
ĺŇĪĵŅ, ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

15.89 3.38 15.89 3.38 21&/3' 

/1 įĻ,ıĶĽŋĕȮĝńĵĽŋĕ 
 

- +ȮĺĪ,Ĵ,Ȯ&ıńĬīŋĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2543 
- ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ'
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2538 

12 1.5 12 1.5 3(1) 

 

ľĴŅĵŏľĨŋ Ȯ /,Ȯ(ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
  2. ŀŅěŅĶĵƢĸņħńĭĪňŗȮ/+Ȯ/0ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1,ȮŀŅěŅĶĵƢĸņħńĭĪňŗȮ/1ȮėŊŀȮŀŅěŅĶĵƢįŌƟĽŀĬ 
 
4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

4.1 įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  
 + œĴƞĴň 

4.2 ĝƞĺĚŏĺĸŅȮ 
 + œĴƞĴň 

2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 
 + œĴƞĴň 
 

3,ȮĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮȮ 
5.1 ėņŀīŇĭŅĵőħĵĵƞŀȮ 
ŏĮƦĬĚŅĬĺŇěńĵŏĝŇĚĸŉĔȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŒĬĽŅĕŅĺŇĝŅőĶėıŊĝȮĞŉŗĚěŃĪņŒľƟĽŅĴŅĶĩĬņėĺŅĴĶŌƟĪňŗœħƟ

œĮŒĝƟĮĶŃőĵĝĬƢœħƟěĶŇĚ  
 

 
3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
/, ĽŅĴŅĶĩĺŅĚŐįĬȮĔņľĬħĔĶŀĭŐĬĺėĺŅĴėŇħ ŐĸŃĺŇīňħņŏĬŇĬĚŅĬŒĬĔŅĶĪņĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢ 
ľĶŊŀőėĶĚĔŅĶĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚŏĮƦĬĶŃĭĭœħƟħƟĺĵĨĬŏŀĚ  
0, ĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶŏĶňĵĬĶŌƟĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒľĴƞŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĴňĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŀĵƞŅĚŏĮƦĬĶŃĭĭ  
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1, ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮőħĵŒĝƟĔŅĶĽŊŗŀĽŅĶħƟĺĵĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮĶĺĴĪńŘĚ
ĽŅĴŅĶĩĬņŏĽĬŀĶŅĵĚŅĬŐĭĭŏĮƦĬĪŅĚĔŅĶœħƟħň  
2, ĽŅĴŅĶĩħņŏĬŇĬĚŅĬĺŇěńĵŀĵƞŅĚĽĶƟŅĚĽĶĶėƢħƟĺĵĨĬŏŀĚȮőħĵŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňȮĳŅėĮĢŇĭńĨŇ 
ĶŃŏĭňĵĭĺŇīňĺŇěńĵŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮŒĬĔŅĶľŅĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢȮŏıŊŗŀĕĵŅĵŀĚėƢėĺŅĴĶŌƟŏħŇĴȮľĶŊŀ
ŐĬĺĪŅĚĮĢŇĭńĨŇœħƟŀĵƞŅĚĴňĬńĵĽņėńĠ  
3, ĽŅĴŅĶĩĽŊĭėƟĬȮĨňėĺŅĴȮŐĸŃŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮŏıŊŗŀŐĔƟœĕĮƤĠľŅľĶŊŀȮěńħĔŅĶ
ĔńĭĭĶŇĭĪŒľĴƞĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚőĶėıŊĝ  
4, ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃıńĥĬŅŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚőĶėıŊĝ œħƟŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢěŅĔŀĚėƢėĺŅĴĶŌƟŏħŇĴ  

 
 

3,1ȮĝƞĺĚŏĺĸŅȮ 
ŐĭĭȮ1 &ŐįĬȮĔȮŐĭĭȮĔ1'ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĕŀĚĮƖĪňŗȮ1 ŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ŐĸŃȮ2 ĕŀĚĮƖĪňŗȮ2  
ŐĭĭȮ2 &ŐįĬȮĔȮŐĭĭȮĔ2'ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĮƖĪňŗȮ/ȮŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĕŀĚĮƖĪňŗȮ0Ȯ 
 

5.4 ěņĬĺĬľĬƞĺĵĔŇĨ  
ľĸńĔĽŌĨĶŐĭĭȮ/ȮěņĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴĨĸŀħľĸńĔĽŌĨĶ  ȮȮȮȮ14ȮľĬƞĺĵĔŇĨȮ 
ľĸńĔĽŌĨĶŐĭĭȮ0ȮěņĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴĨĸŀħľĸńĔĽŌĨĶ  ȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 
 

3,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮ 
/, ľĸńĔĽŌĨĶĴňĔŅĶŐĬŃĬņŐĬĺĪŅĚĔŅĶĪņĺŇĪĵŅĬŇıĬīƢ őħĵěńħŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟĬńĔĻŉĔļŅĪŋĔėĬ
ĨńŘĚŐĨƞŐĶĔŏĕƟŅȮŐĸŃěńħŒľƟĬńĔĻŉĔļŅĴňĔŇěĔĶĶĴŏĕƟŅĶƞĺĴŒĬĔŅĶŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢĪŋĔėĶńŘĚ 
0, ĬńĔĻŉĔļŅėĺĶĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ ŐĸŃŏĽĬŀľńĺĕƟŀĺŇĪĵĬŇıĬīƢȮ ŒľƟŐĸƟĺŏĽĶŖěĳŅĵŒĬĳŅė
ĔŅĶĻŉĔļŅĪňŗĽŀĚĕŀĚĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶȮ 

3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
/, ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĬņŏĽĬŀĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢ ĨƞŀŀŅěŅĶĵƢįŌƟėĺĭėŋĴĺŇĪĵŅĬŇıĬīƢ 
ĳŅĵľĸńĚĔŅĶŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢŐĸƟĺȮĳŅėĔŅĶĻŉĔļŅĸŃ /ȮėĶńŘĚ 

2. ĨƟŀĚŏĽĬŀŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĕńŘĬĽŋħĪƟŅĵȮőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇȮĪńŘĚ
ĳŅĵŒĬŐĸŃĳŅĵĬŀĔĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ   

3. ĨƟŀĚĽƞĚĶŅĵĚŅĬĺŇĪĵŅĬŇıĬīƢĜĭńĭĽĴĭŌĶĦƢĨŅĴĶŌĮŐĭĭĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵȮŏĝňĵĚŒľĴƞ
ĔņľĬħ  

4. ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĺŇĝŅĔŅĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅȮěŃŏĮƦĬįŌƟĮĶŃŏĴŇĬėĺŅĴ
ŏľĴŅŃĽĴȮĪńĬĽĴńĵȮŐĸŃėĺŅĴĽĴĭŌĶĦƢŒĬŏĝŇĚĺŇĝŅĔŅĶĨŅĴĴŅĨĶģŅĬĶŃħńĭĮĶŇĠĠŅőĪĕŀĚėĦŃ
ŏĔļĨĶĻŅĽĨĶƢ 
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ľĴĺħĪňŗȮ4. įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ  
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

/. ĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĺŇĝŅĔŅĶőĶėıŊĝĶŃħńĭĽŌĚȮ
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĬńŘĬȮŏıŊŗŀĺŅĚŐįĬ
ŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵĪŅĚőĶėıŊĝȮŏĮƦĬĬńĔĺŇěńĵĶŋƞĬ
ŒľĴƞĪňŗĴňėŋĦĳŅıŒĬĽńĚėĴȮĴňėĺŅĴŏĮƦĬĽŅĔĸŐĸŃ
ŐĕƞĚĕńĬœħƟŒĬĶŃħńĭĬŅĬŅĝŅĨŇ 

1. ĴňĔŅĶŏĶňĵĬĶŌƟĔŅĶĺŅĚŐįĬĔŅĶĺŇěńĵ 
ĔĶŃĭĺĬĔŅĶĺŇěńĵȮŐĸŃĔŅĶŏĕňĵĬĭĪėĺŅĴ ĪŅĚ
őĶėıŊĝŏıŊŗŀĔŅĶĨňıŇĴıƢȮěŅĔĔĶŃĭĺĬĺŇĝŅ Ȯ
ŏĪėĬŇėĺŇěńĵĪŅĚőĶėıŊĝȮ&14.54/'ȮĮƤĠľŅıŇŏĻļ 
(14.573) ŐĸŃľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚőĶėıŊĝȮ
&14.574' 

2. ĴňĔŅĶİƗĔĔŅĶĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬ
ĶŌĮŐĭĭĕŀĚĔŅĶĽńĴĴĬŅŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅ
őĶėıŊĝȮ/ȮŐĸŃȮ0Ȯ&14.57/ȮŐĸŃȮ14.570'Ȯ 

3. ĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅĬŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ
ŒĬĶŃħńĭĬŅĬŅĝŅĨŇ 

0. ĴňėĺŅĴĽŅĴŅĶĩĪňŗěŃŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚȮ
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚőĶėıŊĝĶƞĺĴĔńĭ
ėĺŅĴĶŌƟĽŅĕŅŀŊŗĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŐĔƟœĕĮƤĠľŅħƟŅĬőĶė
ıŊĝŒĬĔŅĶįĸŇĨıŊĝœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

1. ĽƞĚŏĽĶŇĴĬńĔĻŉĔļŅŒľƟĽŅĴŅĶĩľŅĕƟŀĴŌĸőħĵŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

2. ĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅľŅėĺŅĴĶŌƟĳŅļŅŀńĚĔķļȮ

ŏıŇŗĴŏĨŇĴȮŏıŊŗŀŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

3. ĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĪņĚŅĬĺŇěńĵĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ĪŅĚőĶėıŊĝĶƞĺĴĔńĭėĺŅĴĶŌƟĽŅĕŅŀŊŗĬ 

1. ĴňėŋĦīĶĶĴ-ěĶŇĵīĶĶĴȮĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮ
ĶŌƟěńĔĽŇĪīŇľĬƟŅĪňŗĕŀĚĨĬŏŀĚŐĸŃŒľƟėĺŅĴŏėŅĶıŒĬ
ĽŇĪīŇŐĸŃľĬƟŅĪňŗĕŀĚįŌƟŀŊŗĬȮĴňĔŅĶĝƞĺĵŏľĸŊŀŏĔŊŘŀĔŌĸȮ
ŐĸŃŀĵŌƞĶƞĺĴĔńĬŒĬĽńĚėĴŀĵƞŅĚĽńĬĨŇĽŋĕ 

1. ŏĝŇĠĺŇĪĵŅĔĶĪňŗŏĮƦĬĨƟĬŐĭĭŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭ
ĕŀĚĽŅīŅĶĦĝĬĺƞŅŏĮƦĬįŌƟĴňėŋĦīĶĶĴ-ěĶŇĵīĶĶĴ
ĴŅĭĶĶĵŅĵȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĴňőŀĔŅĽ
ŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬ 

2. ĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅœħƟĶŌƟěńĔĽŇĪīŇľĬƟŅĪňŗĕŀĚĨĬŏŀĚȮ
ĴňĔŅĶĝƞĺĵŏľĸŊŀŏĔŊŘŀĔŌĸĔńĬȮœĴƞŏŀŅĶńħŏŀŅŏĮĶňĵĭ
įŌƟŀŊŗĬŏĴŊŗŀĴňĔŅĶĪņĚŅĬŏĮƦĬĔĸŋƞĴ 

3. ĴňĔŅĶŀĭĶĴȮľĶŊŀĭĶĶĵŅĵıŇŏĻļħƟŅĬěĶŇĵīĶĶĴȮ
ėŋĦīĶĶĴȮŒĬĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞĕŀĚ
ĳŅėĺŇĝŅł 
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2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮȮ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

PLO1Ȯ ĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġň
ħƟŅĬőĶėıŊĝĕńŘĬĽŌĚȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢ
ėĺŅĴĶŌƟȮŏĪėőĬőĸĵňȮĭŌĶĦŅĔŅĶĻŅĽĨĶƢ
ĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶĺŇĬŇěĜńĵŐĸŃěńħĔŅĶ
őĶėıŊĝĪňŗŏľĴŅŃĽĴȮĸħįĸĔĶŃĪĭĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬ 

- ĭĶĶĵŅĵ 
- ĴŀĭľĴŅĵĚŅĬȮĔŅĶĺŇıŅĔļƢŐĸŃ
ĔŅĶĬņŏĽĬŀȮŒĬĶŅĵĺŇĝŅ 

- ĔŅĶĮĢŇĭńĨŇĚŅĬĺŇěńĵ 
- ĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵ 
 

- ĽŀĭŒĬĶŅĵĺŇĝŅ 
- įĸĚŅĬĪňŗĴŀĭľĴŅĵ 
- ĔŅĶĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
- őėĶĚĶƞŅĚĚŅĬĺŇěńĵ 
- ĭĪėĺŅĴĺŇĝŅĔŅĶ 
+ȮįĸĔŅĶĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

PLO2ȮĽŅĴŅĶĩėƟĬėĺƟŅȮĺŅĚŐįĬȮŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃŏėĶŊŗŀĚĴŊŀ
ŒĬĔŅĶħņŏĬŇĬĚŅĬȮŒĝƟĽĩŇĨŇŒĬĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŐĸŃĽĶŋĮĮĶŃŏħŖĬ 

- ĭĶĶĵŅĵ 
- ĴŀĭľĴŅĵĚŅĬȮĔŅĶĺŇıŅĔļƢŐĸŃ
ĔŅĶĬņŏĽĬŀȮŒĬĶŅĵĺŇĝŅ 

- ĔŅĶĮĢŇĭńĨŇĚŅĬĺŇěńĵ 
- ĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵ 
 

- ĽŀĭŒĬĶŅĵĺŇĝŅ 
- įĸĚŅĬĪňŗĴŀĭľĴŅĵ 
- ĔŅĶĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
- őėĶĚĶƞŅĚĚŅĬĺŇěńĵ 
- ĭĪėĺŅĴĺŇĝŅĔŅĶ 
+ȮįĸĔŅĶĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

PLO1Ȯ ĽŊŗŀĽŅĶŐĸŃŏįĵŐıĶƞŀĚėƢėĺŅĴĶŌƟĕńŘĬĽŌĚȮ
ŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴĪŅĚőĶėıŊĝȮ
őħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶ
ĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴȮőħĵŏĮƦĬĪňŗĵŀĴĶńĭ
ŒĬĶŃħńĭĝŅĨŇȮľĶŊŀĬŅĬŅĝŅĨŇ 

- ĭĶĶĵŅĵ 
- ĴŀĭľĴŅĵĚŅĬȮĔŅĶĺŇıŅĔļƢŐĸŃ
ĔŅĶĬņŏĽĬŀȮŒĬĶŅĵĺŇĝŅ 

- ĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵ 
- ĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶȮŏĝƞĬȮ
ĔŅĶěńħĭĶĶĵŅĵıŇŏĻļȮ 

- įĸĚŅĬĪňŗĴŀĭľĴŅĵ 
- ĔŅĶĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
- őėĶĚĶƞŅĚĚŅĬĺŇěńĵ 
- ĭĪėĺŅĴĺŇĝŅĔŅĶ 
+ȮįĸĔŅĶĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

PLO4  ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶńĭįŇħĝŀĭĨƞŀ
ĨĬŏŀĚŐĸŃĽńĚėĴȮŐĸŃěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ
ĪńŘĚŒĬģŅĬŃįŌƟĬņŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħňȮ
ıĶƟŀĴĶńĭĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗěŃ
ŏĔŇħĕŉŘĬŒĬŀĬŅėĨȮĴňĔŅĶıńĥĬŅĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

- ĭĶĶĵŅĵ 
- ĔŅĶĴŀĭľĴŅĵĚŅĬ 
- ĔŅĶĮĢŇĭńĨŇĚŅĬĺŇěńĵ 
- ĔŅĶŏįĵŐıĶƞįĸĚŅĬĺŇěńĵ 
- ĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶȮŏĝƞĬ 
ĔŅĶěńħĭĶĶĵŅĵıŇŏĻļ ĔŇěĔĶĶĴ
ĭĶŇĔŅĶĺŇĝŅĔŅĶȮ 

- įĸĚŅĬĪňŗĴŀĭľĴŅĵ 
- ĭĪėĺŅĴĺŇĝŅĔŅĶ 
+ȮıķĨŇĔĶĶĴĔŅĶĪņĚŅĬŐĸŃĔŅĶĽƞĚ
ĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

- ıķĨŇĔĶĶĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ
ŒĬĝńŘĬŏĶňĵĬŐĸŃĔŅĶĪņĚŅĬĺŇěńĵ 
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1, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO'ȮĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum Mapping) 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 
PLO1 ĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňħƟŅĬőĶėıŊĝĕńŘĬĽŌĚȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟȮŏĪėőĬőĸĵňȮ

ĭŌĶĦŅĔŅĶĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶĺŇĬŇěĜńĵŐĸŃěńħĔŅĶőĶėıŊĝĪňŗŏľĴŅŃĽĴȮĸħįĸĔĶŃĪĭĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬ 

PLO2 ĽŅĴŅĶĩėƟĬėĺƟŅȮĺŅĚŐįĬȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃŏėĶŊŗŀĚĴŊŀŒĬĔŅĶħņŏĬŇĬĚŅĬȮŒĝƟĽĩŇĨŇ
ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŐĸŃĽĶŋĮĮĶŃŏħŖĬ 

PLO1 ĽŊŗŀĽŅĶŐĸŃŏįĵŐıĶƞŀĚėƢėĺŅĴĶŌƟĕńŘĬĽŌĚȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴĪŅĚőĶėıŊĝȮőħĵŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴȮőħĵŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĝŅĨŇȮľĶŊŀ
ĬŅĬŅĝŅĨŇ 

PLO4 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŐĸŃěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĪņĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟĪńŘĚŒĬģŅĬŃįŌƟĬņŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħňȮıĶƟŀĴĶńĭĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗěŃŏĔŇħĕŉŘĬ
ŒĬŀĬŅėĨȮĴňĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum mapping)Ȯ 

ĔĶŃĭĺĬĺŇĝŅ PLO1  PLO2 PLO3  PLO4 
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 
14.54/ȮŏĪėĬŇėĺŇěńĵĪŅĚőĶėıŊĝ 
ȮȮȮȮȮȮȮȮȮȮȮRESEARCH TECHNIQUES IN PLANT PATHOLOGY 

V  V  V  V  

14.57/ȮĽńĴĴĬŅȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮSEMINAR 1 

V  V  V  V  

14.570ȮĽńĴĴĬŅȮ0 
ȮȮȮȮȮȮȮȮȮȮȮSEMINAR 2 

V  V  V  V  

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
14.5./ȮėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĻŅĽĨĶƢĶŃľĺƞŅĚıŊĝŐĸŃŏĝŊŘŀőĶė 

GENETIC OF HOST-PARASITE INTERACTION 
V    V  

14.5.1ȮĔŅĶĻŉĔļŅŏĬŊŘŀŏĵŊŗŀıŊĝĪňŗŏĮƦĬőĶėȮ 
PLANT HISTOPATHOLOGY 

V    V  

14.5.4ȮőĶėıŊĝĺŇĪĵŅĕńŘĬĽŌĚ 
ADVANCED PALNT PATHOLOGY 

V   V  V  

14.5.7ȮĬŇŏĺĻĺŇĪĵŅĕŀĚŏĝŊŘŀőĶėıŊĝ 
ECOLOGY OF PLANT PATHOLOGY 

V  V  V  V  

14.5//ȮŐĭėĪňŏĶňĵőĶėĕńŘĬĽŌĚȮ 
ADVACNED PLANT PATHOGENIC BACTERIA 

V   V  V  

14.50/ȮĶŅőĶėıŊĝĕńŘĬĽŌĚ 
ADVACNED PLANT PATHOGENIC FUNGI 

V  V   V  

14.500ȮŏĝŊŘŀĶŅŒĬőĶĚŏĔŖĭŐĸŃĽŅĶıŇļĪňŗŏĔŇħěŅĔŏĝŊŘŀĶŅ 
STORAGE MOLDS AND MYCOTOXINS 

V  V   V  

14.501ȮĶŅĺŇĪĵŅĮĶŃĵŋĔĨƢĪŅĚĔŅĶŏĔļĨĶ 
APPLIED MYCOLOGY IN AGRICULTURE 

V  V  V  V  

14.507ȮŏĝŊŘŀĶŅŐĮƚĚ 
THE POWDERY MILDEW FUNGI   

V  V   V  

14.51/ȮŀĬŋĔĶĴĺŇīŅĬĕŀĚœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝ 
Taxonomy of Plant Parasitic Nematodes 

V  V    

14.510ȮœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝĕńŘĬĽŌĚ 
Advanced Plant Nematology 

V  V   V  

360741 ĶŃĭŅħĺŇĪĵŅĕŀĚœĺĶńĽĽŅŏľĨŋőĶėıŊĝ 
Plant Virus Epidemialogy 

V  V   V  

14.521ȮĶŃĭŅħĺŇĪĵŅĕŀĚœĺĶńĽĽŅŏľĨŋőĶėıŊĝ 
Plant Virus Epidemiology 

V  V  V  V  

14.53/ȮőĶėŏĴĸŖħıńĬīŋƢıŊĝ 
SEED PATHOLOGY 

V    V  

14.540ȮŏĪėĬŇėŏĞĶŋƞĴĺŇĪĵŅĪŅĚőĶėıŊĝ 
SEROLOGICAL TECHNIQUES IN PLANT PATHOLOGY 

V  V   V  

14.55/ȮőĶėıŊĝŒĬĶŃħńĭőĴŏĸĔŋĸ 
MOLECULAR PLANT PATHOLOGY 

V  V  V  V  
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14.550ȮŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝ 
BIOTECHNOLOGY FOR PLANT 
PROTECTION 

V  V   V  

14.560ȮĔŅĶėĺĭėŋĴőĶėıŊĝĪŅĚĝňĺĳŅı 
BIOLOGICAL CONTROL OF PLANT DISEASES 

V    V  

14.561ȮĔŅĶėĺĭėŋĴőĶėıŊĝőħĵŒĝƟĽŅĶŏėĴň 
CHEMICAL CONTROL OF PLANT DISEASES 

V  V  V  V  

14.573ȮĮƤĠľŅıŇŏĻļ 
           SPECIAL PROBLEM 

V  V  V  V  

14.574ȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚőĶėıŊĝ 
SELECTED TOPIC IN PLANT PATHOLOGY 

V   V   

ĮĶŇĠĠŅĬŇıĬīƢ 
14.577ȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

K_qrcpŲqȮRfcqgq 
V  V  V  V  

360799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
ȮȮȮȮȮȮȮȮȮȮȮȮK_qrcpŲqȮRfcqgq 

V  V  V  V  

Ȯ 
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ėņŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮ 
/,ȮėŋĦīĶĶĴ ěĶŇĵīĶĶĴȮȮ 

(1.1) ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ŏĽňĵĽĸŃ ŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ ĴňěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

(1.2) ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅĪŅĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚĺŇĝŅĔŅĶȮľĶŊŀĺŇĝŅĝňıȮőħĵŒĝƟħŋĸĵ
ıŇĬŇěŀĵƞŅĚįŌƟĶŌƟħƟĺĵėĺŅĴĵŋĨŇīĶĶĴȮľĸńĔģŅĬȮĨŅĴľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸȮŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴȮ
ŐĽħĚŀŀĔľĶŊŀĽŊŗŀĽŅĶĕƟŀĽĶŋĮĕŀĚĮƤĠľŅőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬĪňŗěŃœħƟĶńĭįĸĔĶŃĪĭ 

(1.3) ĽŅĴŅĶĩĶŇŏĶŇŗĴĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬŏıŊŗŀĪĭĪĺĬŐĸŃŐĔƟœĕȮ
ĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭėĺŅĴ
ĕńħŐĵƟĚŐĸŃĮƤĠľŅĪňŗĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

(1.4) ŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬņȮŐĸŃįŌƟĨŅĴŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶĪņĚŅĬȮŐĸŃŒĬĝŋĴĝĬ 

0,ȮėĺŅĴĶŌƟ 
(2.1) ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮ
ĶĺĴĪńŘĚĕƟŀĴŌĸŏĜıŅŃĪŅĚĪķļġňȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 

(2.2) ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟ
ŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 

(2.3) ĶŌƟŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĕƟŀĽĶŋĮȮĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝŅĠĜĸŅħȮĴňėĺŅĴ
ŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗŏĮĸňŗĵĬŐĮĸĚŒĬĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇ
ŐĸŃĬŅĬŅĝŅĨŇȮȮ 

(2.4) ĴňėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅĽņėńĠȮĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 
(3.1) ĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶėƟĬľŅĕƟŀŏĪŖěěĶŇĚŒľĴƞŕőħĵŒĝƟėĺŅĴ
ŏĕƟŅŒěŀńĬĩƞŀĚŐĪƟŒĬĪķļġňȮŐĸŃŏĪėĬŇėĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬŐĸŃĮƤĠľŅ
ĽņėńĠœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

(3.2) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮĬņĴŅĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮŏıŊŗŀıńĥĬŅŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅħƟĺĵĺŇīňĔŅĶ
ŒľĴƞŕȮľĶŊŀĨŀĭĽĬŀĚĮĶŃŏħŖĬĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

(3.3) ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮŐĸŃĪķļġňŏıŊŗŀĺŅĚŐįĬŐĸŃħņŏĬŇĬőėĶĚĔŅĶĺŇěńĵŒľĴƞĪňŗĽĶƟŅĚĽĶĶėƢȮȮȮ
őħĵĭŌĶĦŅĔŅĶŐĬĺėŇħĨƞŅĚŕȮĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕńŘĬĽŌĚőħĵŒĝƟėĺŅĴĶŌƟ
ĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮĨĸŀħĩŉĚĔŅĶŒĝƟŏĪėĬŇėĔŅĶĺŇěńĵȮŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞȮľĶŊŀĮĶńĭĮĶŋĚŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽņėńĠ 

2,ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
(4.1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃĺńĥĬīĶĶĴ 
(4.2) ĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵĨĬŏŀĚȮŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņ
ĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

(4.3) ĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃŐĽħĚŀŀĔĩŉĚėĺŅĴőħħŏħƞĬŒĬĔŅĶŏĮƦĬįŌƟĬņ
ŒĬĪŅĚĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 
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3,ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(5.1) ĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬņĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬĮĶŃŏħŖĬ
ĮƤĠľŅĪňŗĽņėńĠŐĸŃĞńĭĞƟŀĬȮȮ 

(5.2)  ĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕȮőħĵŏěŅŃĸŉĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
(5.3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚŕȮŒĬĺĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮőħĵĔŅĶĬņŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶ
ŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶȮŐĭĭĮŅĔŏĮĸƞŅȮľĶŊŀįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀőėĶĚĔŅĶėƟĬėĺƟŅĺŇěńĵĪňŗĽņėńĠ 
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLO) ĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴ
ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 
įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ

&TQF) 
PLO 1 PLO 2 PLO 3 PLO 4 

1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ     
1.1) ĨĶŃľĬńĔŒĬėŋĦėƞŅŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĺŇĬńĵȮėĺŅĴ
ĶńĭįŇħĝŀĭȮėĺŅĴŏĽňĵĽĸŃȮėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

   V 

1.2) ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅĪŅĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŏĝŇĚ
ĺŇĝŅĔŅĶȮľĶŊŀĺŇĝŅĝňıȮőħĵŒĝƟħŋĸĵıŇĬŇěŀĵƞŅĚįŌƟĶŌƟħƟĺĵėĺŅĴ
ĵŋĨŇīĶĶĴȮľĸńĔģŅĬȮĨŅĴľĸńĔĔŅĶĪňŗĴňŏľĨŋįĸȮŐĸŃėƞŅĬŇĵĴŀńĬħň
ĚŅĴȮŐĽħĚŀŀĔľĶŊŀĽŊŗŀĽŅĶĕƟŀĽĶŋĮĕŀĚĮƤĠľŅőħĵėņĬŉĚĩŉĚ
ėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬĪňŗěŃœħƟĶńĭįĸĔĶŃĪĭ 

   V 

1.3) ĽŅĴŅĶĩĶŇŏĶŇŗĴĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬ
ĮƤěěŋĭńĬŏıŊŗŀĪĭĪĺĬŐĸŃŐĔƟœĕȮĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟ
ħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭėĺŅĴ
ĕńħŐĵƟĚŐĸŃĮƤĠľŅĪňŗĴňįĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

   V 

1.4) ŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬņȮŐĸŃįŌƟĨŅĴŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶ
ĮĶŃıķĨŇĮĢŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴ
ĕŀĚĔŅĶĪņĚŅĬȮŐĸŃŒĬĝŋĴĝĬ 

   V 

2. ħƟŅĬėĺŅĴĶŌƟ     
2.1) ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬ
ĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮĶĺĴĪńŘĚĕƟŀĴŌĸŏĜıŅŃĪŅĚĪķļġňȮ
ľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 

V    

2.2) ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴȮľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĔŅĶĭŌĶ
ĦŅĔŅĶėĺŅĴĶŌƟĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚ 

V    

2.3) ŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃĔŅĶıńĥĬŅĕƟŀĽĶŋĮȮĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝŅĠĜĸŅħȮĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃ
ĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗŏĮĸňŗĵĬŐĮĸĚŒĬĺŇĝŅĝňıĪńŘĚŒĬ
ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

V    

2.4) ĴňėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĮĶŃŏħŖĬĮƤĠľŅ
ĽņėńĠȮĪňŗŀŅěĴňįĸĔĶŃĪĭĨƞŀĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

V   V 

1. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ     
3.1) ĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĔŅĶ
ėƟĬľŅĕƟŀŏĪŖěěĶŇĚŒľĴƞŕőħĵŒĝƟėĺŅĴŏĕƟŅŒěŀńĬĩƞŀĚŐĪƟŒĬĪķļġňȮ
ŐĸŃŏĪėĬŇėĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬŐĸŃ
ĮƤĠľŅĽņėńĠœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 V V  

3.2) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸȮĬņĴŅĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢȮŏıŊŗŀıńĥĬŅ
ŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅħƟĺĵĺŇīňĔŅĶŒľĴƞŕȮľĶŊŀĨŀĭĽĬŀĚĮĶŃŏħŖĬ
ĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

V V   

3.3) ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĺŇěńĵȮŐĸŃĪķļġňŏıŊŗŀĺŅĚŐįĬŐĸŃ
ħņŏĬŇĬőėĶĚĔŅĶĺŇěńĵŒľĴƞĪňŗĽĶƟŅĚĽĶĶėƢȮőħĵĭŌĶĦŅĔŅĶŐĬĺėŇħ
ĨƞŅĚŕȮĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕńŘĬĽŌĚőħĵ
ŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮĨĸŀħĩŉĚĔŅĶŒĝƟŏĪėĬŇė
ĔŅĶĺŇěńĵȮŐĸŃŒľƟĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĞŉŗĚĕĵŅĵŀĚėƢėĺŅĴĶŌƟŒľĴƞȮľĶŊŀ
ĮĶńĭĮĶŋĚŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĺŇĝŅĝňıĪňŗĴňŀĵŌƞŏħŇĴœħƟŀĵƞŅĚĴňĬńĵĽņėńĠ 

V V   

2. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ     
4.1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴĭŋėėĸľĸŅĔľĸŅĵ
ĪńŘĚħƟŅĬŏĝŊŘŀĝŅĨŇŐĸŃĺńĥĬīĶĶĴ 

   V 
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ
&TQF) 

PLO 1 PLO 2 PLO 3 PLO 4 

4.2) ĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵ
ĨĬŏŀĚȮŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮ
ĶĺĴĪńŘĚĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

   V 

4.3) ĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃ
ŐĽħĚŀŀĔĩŉĚėĺŅĴőħħŏħƞĬŒĬĔŅĶŏĮƦĬįŌƟĬņŒĬĪŅĚĺŇĝŅĔŅĶľĶŊŀ
ĺŇĝŅĝňıȮŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 

   V 

3. ħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

    

5.1) ĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬņĴŅŒĝƟŒĬ
ĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬĮĶŃŏħŖĬĮƤĠľŅĪňŗĽņėńĠŐĸŃĞńĭĞƟŀĬȮȮ 

 V   

5.2) ĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕȮőħĵ
ŏěŅŃĸŉĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 

  V  

5.3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴ
ĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚŕȮŒĬĺĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĪńŘĚŒĬĶŃħńĭĝŅĨŇ
ŐĸŃĬŅĬŅĝŅĨŇȮőħĵĔŅĶĬņŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬ
ĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶȮŐĭĭĮŅĔŏĮĸƞŅȮľĶŊŀįƞŅĬĽŇŗĚĨňıŇĴıƢ
ĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚĺŇĪĵŅĬŇıĬīƢľĶŊŀőėĶĚĔŅĶ
ėƟĬėĺƟŅĺŇěńĵĪňŗĽņėńĠ 

  V  
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ľĴĺħĪňŗȮ5. ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 

ŒĝƟĶŃĭĭŀńĔļĶĸņħńĭĕńŘĬŐĸŃėƞŅĸņħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮȮ            
őħĵŐĭƞĚĔŅĶĔņľĬħŀńĔļĶĸņħńĭĕńŘĬŏĮƦĬȮ1ȮĔĸŋƞĴȮȮėŊŀȮŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮȮŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴňėƞŅ
ĸņħńĭĕńŘĬȮȮŐĸŃŀńĔļĶĸņħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ 

1.1 ŀńĔļĶĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮħńĚĬňŘ 
ŀńĔļĶĸņħńĭĕńŘĬ ėĺŅĴľĴŅĵ      ėƞŅĸņħńĭĕńŘĬ 

A ħňŏĵňŗĵĴȮ        (excellent) 4.00 
B+ ħňĴŅĔ (very good) 3.50 
B ħň  (good)  1,.. 
C+ ħňıŀŒĝƟ (fairly good) 2.50 
C ıŀŒĝƟ (fair)  2.00 
D+ ŀƞŀĬ (poor)  1.50 
D ŀƞŀĬĴŅĔ (very poor)  1.00 
F ĨĔ (failed)  0.00 

 
1.2 ŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮħńĚĬňŘ 
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 Ȯ           

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅőĶėıŊĝȮĬńĔĻŉĔļŅěŃĨƟŀĚœħƟėƞŅĸņħńĭĕńŘĬœĴƞĨŗņĔĺƞŅȮC ľĶŊŀȮS 
ĴŇĜŃĬńŘĬěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘņŀňĔ 
  ĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸņħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞȮĔĶŃĭĺĬĺŇĝŅ 
    14.57/: ĽńĴĴĬŅȮ1 
    14.570: ĽńĴĴĬŅȮ2 
    14.573: ĮƤĠľŅıŇŏĻļ 
    14.574: ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚőĶėıŊĝ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.575: ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
    14.577 : ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
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 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅőĶėıŊĝȮĬńĔĻŉĔļŅěŃĨƟŀĚœħƟŀńĔļĶĸņħńĭĕńŘĬœĴƞĨŗņĔĺƞŅȮC ľĶŊŀŀńĔļĶįĸ
ĔŅĶĻŉĔļŅȮS ĴŇĜŃĬńŘĬěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘņŀňĔ 
  ĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸņħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞ ĔĶŃĭĺĬĺŇĝŅȮȮȮȮȮĔ,
Ķı,Ȯ57/Ȯ&14.57/', Ĕ,Ķı,Ȯ570Ȯ&14.570', Ĕ,Ķı,Ȯ573Ȯ&14.573', Ĕ,Ķı,Ȯ574Ȯ&14.574', Ĕ,Ķı,Ȯ575Ȯ&14.575', 
Ĕ,Ķı,Ȯ577Ȯ&14.577' 
 
2.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
ĔŅĶĔņľĬħĶŃĭĭŐĸŃĔĸœĔĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŏĔŇħĕŉŘĬȮŏıŊŗŀŐĽħĚľĸńĔģŅĬĵŊĬĵńĬľĶŊŀ

ĽĬńĭĽĬŋĬĺƞŅĬńĔĻŉĔļŅ ŐĸŃĴľŅĭńĦĤŇĨĪŋĔėĬĴňĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪŋĔħƟŅĬ ŏĮƦĬœĮĨŅĴĪňŗĔņľĬħœĺƟŒĬ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅőĶėıŊĝȮŏĮƦĬŀĵƞŅĚĬƟŀĵ  
0./. ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅ 
ĔŅĶĪĺĬĽŀĭŒĬĪŋĔĶŅĵĺŇĝŅȮĪńŘĚĳŅėĪķļġňȮĳŅėĮĢŇĭńĨŇȮĔŅĶĽńĴĴĬŅȮĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮěŃĨƟŀĚĽŀħėĸƟŀĚ

ĔńĭĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ őħĵŒľƟŏĮƦĬėĺŅĴĶńĭįŇħĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĪňŗœĴƞŒĝƞŀŅěŅĶĵƢįŌƟĽŀĬŒĬĔŅĶ
ŀŀĔĕƟŀĽŀĭȮľĶŊŀĔņľĬħĔĸœĔŐĸŃĔĶŃĭĺĬĔŅĶĽŀĭȮ ŐĸŃĴňĔŅĶĮĶŃŏĴŇĬŐįĬĔŅĶĽŀĬĽńĴıńĬīƢĔńĭĔŅĶĮĶŃŏĴŇĬ
ĕƟŀĽŀĭȮĔŅĶĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬěŅĔįĸĔŅĶĽŀĭȮőħĵėĦŃĔĶĶĴĔŅĶĮĶŃěņľĸńĔĽŌĨĶȮŐĸŃ-
ľĶŊŀȮ ėĦŃĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽĩŅĭńĬȮĶĺĴĩŉĚĔŅĶĮĶŃŏĴŇĬŀŅěŅĶĵƢȮ ŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĬńĔĻŉĔļŅŏŀĚȮĽƞĺĬĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮŒľƟĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅı
ĳŅĵŒĬĕŀĚĽŅĕŅĺŇĝŅőĶėıŊĝȮľĶŊŀĕŀĚėĦŃŏĔļĨĶĻŅĽĨĶƢȮŏıŊŗŀħņŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ĶŅĵĚŅĬįĸ 
0.0. ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅ 
ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅȮ ŏĬƟĬĔŅĶĪņĺŇěńĵĽńĴķĪīŇįĸĕŀĚ

ĔŅĶĮĶŃĔŀĭŀŅĝňıľĶŊŀĔŅĶĻŉĔļŅĨƞŀĕŀĚĴľŅĭńĦĤŇĨȮőħĵĪņĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸƟĺĬņįĸĪňŗœħƟĴŅŏĮƦĬĕƟŀĴŌĸ
ŒĬĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶȮĔŅĶıńĥĬŅľĶŊŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐĸŃĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮőħĵĴň
ľńĺĕƟŀĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮħńĚĨƞŀœĮĬňŘ 
               &/'ȮȮȮĽĳŅĺŃĔŅĶœħƟĚŅĬĪņȮľĶŊŀĻŉĔļŅĨƞŀĕŀĚĴľŅĭńĦĤŇĨĮĶŃŏĴŇĬěŅĔĔŅĶœħƟĚŅĬĪņȮľĶŊŀĻŉĔļŅĨƞŀ 
               ȮȮȮȮȮȮĨĶĚĨŅĴĽŅĕŅȮľĶŊŀŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬȮőħĵĪņĔŅĶĮĶŃŏĴŇĬěŅĔȮ 
               ȮȮȮȮȮȮȮĴľŅĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ  
               &0'ȮȮĨņŐľĬƞĚĚŅĬŐĸŃėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĴľŅĭńĦĤŇĨ  
               &1'Ȯ ėĺŅĴıŉĚıŀŒěĕŀĚĴľŅĭńĦĤŇĨȮĨƞŀėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪňŗœħƟŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĪňŗŒĝƟŒĬĔŅĶȮȮȮ 
               ȮȮȮȮȮȮĮĶŃĔŀĭŀŅĝňıȮľĶŊŀĻŉĔļŅĨƞŀ ıĶƟŀĴĔńĭŏĮƕħőŀĔŅĽŒľƟĴňĔŅĶŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭĮĶŋĚȮ 
               ȮȮȮȮȮȮȮľĸńĔĽŌĨĶŒľƟĴňĮĶŃĽŇĪīŇĳŅıĵŇŗĚĕŉŘĬ 
              &2'ȮėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĴľŅĭńĦĤŇĨ ľĶŊŀĬŅĵěƟŅĚȮıĶƟŀĴĔńĭŏĮƕħőŀĔŅĽŒľƟĴňĕƟŀŏĽĬŀŐĬŃĨƞŀĽŇŗĚĪňŗȮȮ 
               ȮȮȮȮėŅħľĺńĚ ľĶŊŀĨƟŀĚĔŅĶěŅĔľĸńĔĽŌĨĶŒĬĔŅĶĬņœĮŒĝƟŒĬĔŅĶĮĢŇĭńĨŇŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ  
              Ȯ&3'ȮėĺŅĴıŉĚıŀŒěĕŀĚĽĩŅĭńĬĔŅĶĻŉĔļŅŀŊŗĬȮĞŉŗĚĶńĭĴľŅĭńĦĤŇĨĪňŗĽņŏĶŖěěŅĔľĸńĔĽŌĨĶŏĕƟŅĻŉĔļŅĨƞŀȮ 

ȮȮȮȮŏıŊŗŀĮĶŇĠĠŅĪňŗĽŌĚĕŉŘĬȮőħĵĮĶŃŏĴŇĬĪŅĚħƟŅĬėĺŅĴĶŌƟȮėĺŅĴıĶƟŀĴȮŐĸŃėŋĦĽĴĭńĨŇŀŊŗĬŕȮȮ 
&4'ȮėĺŅĴŏľŖĬ ŐĸŃĕƟŀŏĽĬŀŐĬŃěŅĔŀŅěŅĶĵƢıŇŏĻļ ŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮĨƞŀįĸĽńĴķĪīŇśȮ 
ȮȮȮȮȮĪŅĚĔŅĶĻŉĔļŅĕŀĚĴľŅĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅȮĔĶŃĭĺĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟȮŀĚėƢėĺŅĴĶŌƟȮ 
ȮȮȮȮȮŐĸŃĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŒľƟĴňėĺŅĴŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢĪŅĚĔŅĶĻŉĔļŅĳŅėŏĔļĨĶȮ 
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ȮȮȮȮȮŐĸŃĽńĚėĴŒĬĮƤěěŋĭńĬĴŅĔĵŇŗĚĕŉŘĬ 
&5'ȮįĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃĴľŅĭńĦĤŇĨĪňŗĽŅĴŅĶĩĺńħŏĮƦĬĶŌĮīĶĶĴœħƟȮŏĝƞĬ 

 ȮȮȮȮ+ěņĬĺĬįĸĚŅĬĺŇěńĵĪňŗŏįĵŐıĶƞ 
 ȮȮȮȮ+ěņĬĺĬĽŇĪīŇĭńĨĶ 
 ȮȮȮȮ+ěņĬĺĬĔŇěĔĶĶĴŏıŊŗŀĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇ 
 ȮȮȮȮ+ěņĬĺĬĔŇěĔĶĶĴŀŅĽŅĽĴńėĶŒĬŀĚėƢĔĶĪňŗĪņĮĶŃőĵĝĬƢŏıŊŗŀĽńĚėĴ 
 

3.ȮŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

ľĸńĔĽŌĨĶȮŐĭĭȮ1   
/. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
0. ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
1. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟȮįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬņŏĽĬŀįĸĔŅĶ
ĪņĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ  
2. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀȮĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI 
Tier /ȮľĶŊŀȮŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗĴňėŋĦĳŅıŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅĬńŘĬȮŕȮ
ľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĝƟŀĚȮőħĵĺŅĶĽŅĶĬńŘĬĨƟŀĴňĔŅĶĨňıŇĴıƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚĽĴŗņŏĽĴŀȮŏĮƦĬĶŃĵŃŏĺĸŅ
ŀĵƞŅĚĬƟŀĵȮ1ȮĮƖȮŐĸŃĴňĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĕŀĚĭĪėĺŅĴőħĵįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭĭĪėĺŅĴȮ
&peer reviewer) ĞŉŗĚŏĮƦĬĭŋėėĸĳŅĵĬŀĔěŅĔľĸŅĔľĸŅĵĽĩŅĭńĬȮŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĪńŘĚĬňŘ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĬńŘĬŀŅěŏįĵŐıĶƞŏĮƦĬĶŌĮŏĸƞĴĽŇŗĚıŇĴıƢȮľĶŊŀȮŏĮƦĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĪňŗĴňĔņľĬħĔŅĶ
ŏįĵŐıĶƞŀĵƞŅĚŐĬƞĬŀĬĝńħŏěĬȮľĶŊŀŏįĵŐıĶƞŏĮƦĬȮĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶ
ŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮ
ěņĬĺĬȮ/ȮŏĶŊŗŀĚőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚ
įĸĚŅĬĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔ 
3, ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵ ĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇ
ŐĸŃĻńĔħŇśĕŀĚĬńĔĻŉĔļŅȮı,Ļ,Ȯ033. 

 
ľĸńĔĽŌĨĶȮŐĭĭȮ2Ȯ 
/. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
0. ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 
1. ĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4 ĶŃħńĭėŃŐĬĬ
ľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵȮŒĬĽŅĕŅĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ3.00 
2. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟȮįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬņŏĽĬŀįĸĔŅĶ
ĪņĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ  
3. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀȮĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI 
Tier /ȮľĶŊŀȮŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗĴňėŋĦĳŅıŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅĬńŘĬŕȮ
ľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĝƟŀĚȮőħĵĺŅĶĽŅĶĬńŘĬĨƟŀĴňĔŅĶĨňıŇĴıƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚĽĴŗņŏĽĴŀȮŏĮƦĬĶŃĵŃŏĺĸŅ
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ŀĵƞŅĬƟŀĵȮ1ȮĮƖȮŐĸŃĴňĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĕŀĚĭĪėĺŅĴőħĵįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭĭĪėĺŅĴȮ
&peer reviewer) ĞŉŗĚŏĮƦĬĭŋėėĸĳŅĵĬŀĔěŅĔľĸŅĔľĸŅĵĽĩŅĭńĬȮŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĪńŘĚĬňŘ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĬńŘĬŀŅěŏįĵŐıĶƞŏĮƦĬĶŌĮŏĸƞĴĽŇŗĚıŇĴıƢȮľĶŊŀȮŏĮƦĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĪňĴňĔņľĬħĔŅĶ
ŏįĵŐıĶƞŀĵƞŅĚŐĬƞĬŀĬĝńħŏěĬȮľĶŊŀŏįĵŐıĶƞŏĮƦĬȮĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶ
ŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮ
ěņĬĺĬȮ/ȮŏĶŊŗŀĚőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔ 
4, ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵ ĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅȮı,Ļ,Ȯ033.Ȯ 
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ľĴĺħĪňŗȮ6.ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
1. ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 
&/' ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

&0' ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 
&/'  ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

&0' ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
2.2 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 
&/' ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
&0' ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
&1' ĽƞĚŏĽĶŇĴĔŅĶĪņĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5,ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

1. ĔŅĶĔņĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶ 
¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ   
ěņĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨņŐľĬƞĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃ
ŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ  
ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨņŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢ
ŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗ
œħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 
ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ őħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬņėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴňĽƞĺĬ
œħƟ+ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅĮĶŃĔŀĭĔŅĶ
ıŇěŅĶĦŅ 

 

2,ȮĭńĦĤŇĨ 
¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔņľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬ
ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ ĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 

¶ ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ  
ľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ1'Ȯ 
 įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚ
ĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀȮĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier 
/ȮľĶŊŀȮŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗĴňėŋĦĳŅıŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅĬńŘĬŕȮľĶŊŀĽŅĕŅĪňŗ
ŏĔňŗĵĺĝƟŀĚȮőħĵĺŅĶĽŅĶĬńŘĬĨƟŀĴňĔŅĶĨňıŇĴıƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚĽĴŗņŏĽĴŀȮŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵȮ1ȮĮƖȮŐĸŃĴň
ĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĕŀĚĭĪėĺŅĴőħĵįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭĭĪėĺŅĴȮ &peer reviewer) ĞŉŗĚŏĮƦĬ
ĭŋėėĸĳŅĵĬŀĔěŅĔľĸŅĔľĸŅĵĽĩŅĭńĬȮ ŀĵƞŅĚĬƟŀĵȮ 1Ȯ ėĬȮ ĪńŘĚĬňŘĺŅĶĽŅĶĺŇĝŅĔŅĶĬńŘĬŀŅěŏįĵŐıĶƞŏĮƦĬ
ĶŌĮŏĸƞĴĽŇŗĚıŇĴıƢȮľĶŊŀȮŏĮƦĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĪňŗĴňĔņľĬħĔŅĶŏįĵŐıĶƞŀĵƞŅĚŐĬƞĬŀĬĝńħŏěĬȮľĶŊŀŏįĵŐıĶƞ
ŏĮƦĬȮĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮěņĬĺĬȮ/ȮŏĶŊŗŀĚőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃŏĽĬŀįĸĚŅĬ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔ 
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ľĸńĔĽŌĨĶȮŐĭĭȮ2Ȯ&ŐįĬȮĔȮŐĭĭȮĔ2' 
 įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚ
ĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀȮĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI 
Tier /ȮľĶŊŀȮŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗĴňėŋĦĳŅıŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅĬńŘĬŕȮľĶŊŀ
ĽŅĕŅĪňŗŏĔňŗĵĺĝƟŀĚȮőħĵĺŅĶĽŅĶĬńŘĬĨƟŀĴňĔŅĶĨňıŇĴıƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚĽĴŗņŏĽĴŀȮŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵȮ1ȮĮƖȮ
ŐĸŃĴňĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĕŀĚĭĪėĺŅĴőħĵįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭĭĪėĺŅĴȮ&peer reviewer) ĞŉŗĚ
ŏĮƦĬĭŋėėĸĳŅĵĬŀĔěŅĔľĸŅĔľĸŅĵĽĩŅĭńĬȮŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĪńŘĚĬňŘĺŅĶĽŅĶĺŇĝŅĔŅĶĬńŘĬŀŅěŏįĵŐıĶƞŏĮƦĬ
ĶŌĮŏĸƞĴĽŇŗĚıŇĴıƢȮľĶŊŀȮŏĮƦĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĪňŗĴňĔņľĬħĔŅĶŏįĵŐıĶƞŀĵƞŅĚŐĬƞĬŀĬĝńħŏěĬȮľĶŊŀŏįĵŐıĶƞ
ŏĮƦĬȮĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮěņĬĺĬȮ/ȮŏĶŊŗŀĚőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔ 

1,ȮĬńĔĻŉĔļŅȮ 
¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔņľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽņĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 

¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėņĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮ
őħĵŀŅěŅĶĵƢěŃĨƟŀĚĔņľĬħĝńŗĺőĴĚŒľƟėņĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĔŅĶ
ĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

 

2,ȮŀŅěŅĶĵƢȮ 
¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěņ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚ
ŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħņŏĬŇĬĚŅĬ   
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3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 
¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀħŋļġňĬŇıĬīƢ 
¶ ĴňĔŅĶĔņľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔņĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪņŐįĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀȮĔņĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪņħŋļġň
ĬŇıĬīƢȮĺŇĪĵŅĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔņĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Ĵėŀ,3ȮȮĴėŀ,4ȮŐĸŃȮĴėŀ,5'  

 

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 
¶ ĴňĶŃĭĭĔŅĶħņŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

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

ŏĔĦĤƢĮĶŃŏĴŇĬ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ ȮȮȮȮȮȮȮȮȮ 

ĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗ 1-5) ĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵ ŐĸŃĴňěņĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋ
ŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 % ĕŀĚĨńĺĭƞĚĝňŘĶĺĴ őħĵıŇěŅĶĦŅěŅĔěņĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 
1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚ őħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĕŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ80 ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴ
ĪŋĔėĶńŘĚ 

x x x x x 

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

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴ (ĩƟŅĴň) ĨŅĴŐĭĭ Ĵėŀ.3 ŐĸŃ Ĵėŀ.4 ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħ
ĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅȮ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ ĨŅĴŐĭĭ Ĵėŀ.5 ŐĸŃ Ĵėŀ.6 ŒľƟ
ėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬ ľĸńĚĺńĬĮƕħ
ĳŅėĔŅĶĻŉĔļŅ  

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.7 ĳŅĵŒĬ 
60 ĺńĬ ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ  x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗœħƟ
ĔņľĬħŒĬȮĴėŀ,3ȮŐĸŃȮĴėŀ. 4 (ĩƟŅĴň) ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25 ĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĽŀĬ ľĶŊŀ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ ěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬ
ŒĬ Ĵėŀ.7 ĮƖĪňŗŐĸƟĺ  

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėņŐĬŃĬņ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃ/
ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ x x x x x 

10. ěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ/ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ50 ĨƞŀĮƖȮ      

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅı
ľĸńĔĽŌĨĶ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0  x x x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 
3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0   x x x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 8 10 11 11 11 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1Ȯ+Ȯ3 1Ȯ+Ȯ3 1Ȯ+Ȯ3 1Ȯ+Ȯ3 1Ȯ+Ȯ3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 7 8 9 9 9 
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ľĴĺħĪňŗȮ8ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 

/,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1.1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢ 
ŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟŏľĴŅŃĽĴȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
 X ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
 XȮĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 

 ŒľƟŏľĴŅŃĽĴĔńĭĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 

/,0 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
 X ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ ŐĸŃ
ĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

 

0, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
     XȮȮĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
     XȮȮĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
     XȮȮĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 
 

1, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
 ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěņĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 őħĵ

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬ 
ĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 

2, ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěņĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5,6,7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬņœĮĽŌƞĔŅĶħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶĨƞŀœĮȮĽņľĶńĭ
ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪņĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 
/,ȮȮėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
 

Ĕ.ĶıȮ5./ &14.5./'  ėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĻŅĽĨĶƢĶŃľĺƞŅĚıŊĝŐĸŃŏĝŊŘŀőĶėȮ ȮȮȮȮȮ1(1-.-4)  
   Genetics of Host-Parasite Interaction  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĻŉĔļŅĩŉĚėĺŅĴĽńĴıńĬīƢĕŀĚĔŅĶĽŊĭıńĬīŋƢŐĭĭŀŅĻńĵŏıĻȮĔŅĶįƞŅŏľĸƞŅȮŏŁŖĪŏĪŀőĶĞňĽȮŐĸŃıŅĶŅŏĞėĝńĺĸŇĞŉŗĴȮ
ĪňŗĴňĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃėĺŅĴįńĬŐĮĶĕŀĚŏĝŊŘŀőĶėȮ ĕĭĺĬĔŅĶŐĸŃĮġŇĔĶŇĵŅĶƞĺĴĔńĬĶŃľĺƞŅĚıŊĝŐĸŃŏĝŊŘŀőĶėȮȮ
ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝŏıŊŗŀŒľƟĨƟŅĬĪŅĬȮľĶŊŀĪĬĨƞŀőĶėıŊĝ  
 Study of the relation of hybridization, mutation, heterosis and parasexualism to 
variability in plant pathogens and the practical implications of physiologic specialization on 
host-parasite interactions development of crop disease resistance and/or tolerance is included  
 
 

Ĕ.ĶıȮ5.1 &360703'  ĔŅĶĻŉĔļŅŏĬŊŘŀŏĵŊŗŀıŊĝĪňŗŏĮƦĬőĶė     ȮȮȮȮȮ1(0-1-2)  
   Plant Histopathology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ŏĮĶňĵĭŏĪňĵĭŏĬŊŘŀŏĵŊŗŀĕŀĚıŊĝĮĔĨŇŐĸŃĪňŗŏĮƦĬőĶė ĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĬŊŘŀŏĵŊŗŀıŊĝľĸńĚĔŅĶĨŇħŏĝŊŘŀȮ
ĸńĔļĦŃĕŀĚŏĝŊŘŀőĶėĪňŗŀŅĻńĵŀĵŌƞŒĬŏĬŊŘŀŏĵŊŗŀıŊĝȮŏĪėĬŇėĨƞŅĚŕȮȮŒĬĔŅĶĨńħȮȮĔŅĶĵƟŀĴĽňȮŐĸŃĔŅĶŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢ
ĨĶĺěĽŀĭŏĝŊŘŀőĶėŒĬŏĬŊŘŀŏĵŊŗŀıŊĝ 

Comparison of healthy and diseased tissues, changes in host tissues after infection. 
Pathogens in diseased tissues. Techniques of sectioning and staining and microscopic 
examination of the pathogens in diseased tissues. 

 
 

Ĕ.ĶıȮ706 &360706' őĶėıŊĝĺŇĪĵŅĕńŘĬĽŌĚ          1(0-1-2)  
   Advanced Plant Pathology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĻŉĔļŅĩŉĚŏĝŊŘŀőĶėȮĕĭĺĬĔŅĶŏĕƟŅĪņĸŅĵıŊĝȮĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝĨƞŀŏĝŊŘŀȮĔŅĶĽĶƟŅĚĽŅĶıŇļȮįĸĕŀĚĔŅĶ
ĪņĸŅĵıŊĝȮĨĸŀħěĬĮĢŇĔŇĶŇĵŅŏėĴňĨƞŅĚȮŕȮĪňŗŏĮƦĬįĸěŅĔŏĝŊŘŀőĶėŏĕƟŅĪņĸŅĵıŊĝ 

Studies in depth of pathogens, infection course of causal organisms and plants 
response, formation of toxins, results of damage and chemical activities due to infection of 
various pathogens. 
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Ĕ.ĶıȮ5.7 &360709'  ĬŇŏĺĻĺŇĪĵŅĕŀĚŏĝŊŘŀĽŅŏľĨŋőĶėıŊĝ         1(0-1-3)  
   Ecology of Plant Pathogens  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ŀŅľŅĶŐĸŃĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚŏĝŊŘŀőĶėıŊĝȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚěŋĸŇĬĪĶňĵƢħŇĬĔńĭŏĝŊŘŀőĶė ĮĢŇĔŇĶŇĵŅĶƞĺĴ
ĶŃľĺƞŅĚıŊĝŀŅĻńĵȮŏĝŊŘŀőĶė ŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĭĪĭŅĪĕŀĚěŋĸŇĬĪĶňĵƢŒĬĔŅĶŏĮƦĬĮĶĽŇĨ ľĶŊŀĨńĺŏĭňĵĿ  ĨńĺľŘņȮȮŐĸŃįĸ
ĕŀĚĔŅĶěńħĔŅĶŒĬĔŅĶĮĸŌĔıŊĝĨƞŀĔŅĶėĺĭėŋĴőĶė 

Nutrition and growth of plant pathogens, relation of soil microorganisms to pathogens, 
interaction of host, pathogen and environment, role of microorganisms as parasites and 
predators and effect of crop management on control of diseases. 

 
 

Ĕ.ĶıȮ5// &360711'  ŐĭėĪňŏĶňĵőĶėıŊĝĕńŘĬĽŌĚ          1(0-1-3)  
Advanced Plant Pathogenic Bacteria  

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŐĭėĪňŏĶňĵ ŐĸŃőĮĶėŅĶňőŀĪĭĬįŇĺıŊĝȮĔŅĶŏĕƟŅĪņĸŅĵŐĸŃĔŅĶŏěĶŇĠŒĬŏĬŊŘŀŏĵŊŗŀıŊĝȮ
ıńĬīŋĔĶĶĴĕŀĚıŊĝ ŐĸŃŏĝŊŘŀŐĭėĪňŏĶňĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĨƟŅĬĪŅĬőĶėĕŀĚıŊĝȮĺŇīňĔŅĶĨƞŅĚȮŕȮŒĬĔŅĶĮƚŀĚĔńĬĔņěńħ
őĶėıŊĝĪňŗŏĔŇħěŅĔŐĭėĪňŏĶňĵȮėĺŅĴĽņėńĠĕŀĚŐĭėĪňŏĶňĵőĶėıŊĝȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı 

Interaction between bacteria and prokaryotes on plant surface. Penetration and 
establishment of phytopathogenic bacteria in host tissues.   Genetics of pathogens and hosts 
in relation to disease resistance and methods for control of bacterial diseases.  The importance 
of phytobacteria and biotechnology. 

 
 

Ĕ.ĶıȮ721 &360721'  ĶŅőĶėıŊĝĕńŘĬĽŌĚ      ȮȮȮȮȮ1(0-1-3)Ȯ 
   Advanced Plant Pathogenic Fungi  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĶŅőĶėıŊĝĪňŗĽņėńĠȮĔŅĶěńħľĴĺħľĴŌƞĕŀĚĶŅȮĔŅĶĽŊĭıńĬīŋƢȮĔŅĶĽĶƟŅĚĽĮŀĶƢĕĵŅĵıńĬīŋƢȮŐĸŃĽĮŀĶƢįĽĴıńĬīŋƢȮ
ĔŅĶĮĸħĮĸƞŀĵĽĮŀĶƢȮĔŅĶĚŀĔĕŀĚĽĮŀĶƢȮĔŅĶŐıĶƞĔĶŃěŅĵȮĮġŇĔĶŇĵŅĕŀĚŏĝŊŘŀĶŅĪňŗĴňĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĮƤěěńĵĨƞŅĚŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏěĶŇĠŏĨŇĭőĨȮĶŅĪňŗĴňĮĶŃőĵĝĬƢ ŐĸŃĶŅĪňŗŒľƟőĪļȮėĺŅĴĽńĴıńĬīƢĔńĭěŋĸŇĬĪĶňĵƢŀŊŗĬȮŕȮ 

Importance of plant pathogenic fungi. Types of classification. Reproduction, sexual and 
asexual spore production, liberation, dispersion and germination, Reaction of fungi to 
environment. Factors involved with the growth of fungi, useful and harmful fungi. Relationship 
between fungi and other organisms. 
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Ĕ.ĶıȮ500 &360722'  ŏĝŊŘŀĶŅŒĬőĶĚŏĔŖĭŐĸŃĽŅĶıŇļĪňŗŏĔŇħěŅĔŏĝŊŘŀĶŅ   ȮȮȮȮȮ1(0-1-3) 
   Storage Molds and Mycotoxins  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĔŅĶěņŐĬĔŐĸŃĔŅĶěńħĔĸŋƞĴĕŀĚŏĝŊŘŀĶŅȮĪňŗĪņėĺŅĴŏĽňĵľŅĵŐĔƞįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶĶŃľĺƞŅĚĪňŗŀĵŌƞŒĬőĶĚ
ŏĔŖĭȮŏĪėĬŇėĪňŗŒĝƟŒĬĔŅĶĪħĽŀĭȮŐĸŃĺŇŏėĶŅŃľƢĽŅĶıŇļȮŐĸŃĺŇīňĔŅĶĮƚŀĚĔńĬĔņěńħĽŅĶıŇļĪňŗŏĔŇħěŅĔŏĝŊŘŀĶŅ 

Identification and grouping of fungi causing damage to agricultural products in storage. 
Techniques used for testing and analysis of toxins.  Control of mycotoxins. 

 
 

Ĕ.ĶıȮ501 &360723'  ĶŅĺŇĪĵŅĮĶŃĵŋĔĨƢĪŅĚĔŅĶŏĔļĨĶ         1(0-1-2)  
   Applied Mycology in Agriculture  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ŏĝŊŘŀĶŅŒĬħƟŅĬĨƞŅĚŕȮĶŅĪňŗŒĝƟŏĮƦĬŀŅľŅĶȮĶŅĪňŗŒĝƟŒĬŀŋĨĽŅľĔĶĶĴȮŐĸŃĶŅĪňŗŒĝƟėĺĭėŋĴőĶėŐĸŃĻńĨĶŌıŊĝȮĶŅĪňŗ
įĸŇĨĽŅĶıŇļŐĸŃĽŅĶŀŊŗĬŕȮĶŅĪňŗŏĮƦĬĽŅŏľĨŋĕŀĚőĶėıŊĝȮĶŅĪňŗĪņĸŅĵŐĴĸĚȮĪņĸŅĵœĴƟĞŋĚȮŐĸŃįĸŇĨįĸĔŅĶŏĔļĨĶȮĔŅĶ
ĬņŏŀŅŏĪėőĬőĸĵňĝňĺĳŅıĴŅŒĝƟŒĬĔŅĶĻŉĔļŅŏĝŊŘŀĶŅ 

Various aspects of fungi. Fungi which can be used for food, industrial products and 
control of plant diseases and pests. Fungi that can produce toxins and other substances, be 
pathogenic to plants, insects and destructive of wood and agricultural products. Application 
of biotechnology to the study of fungi. 

 
 

Ĕ.ĶıȮ507 &14.507'  ŏĝŊŘŀĶŅŐĮƚĚ           1(0-1-3)  
   The Powdery Mildews  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĮĶŃĺńĨŇŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚŏĝŊŘŀĶŅŐĮƚĚȮ ĔŅĶěńħěņŐĬĔŏĝŊŘŀĶŅŀŀĔŏĮƦĬĽĔŋĸĨƞŅĚŕȮ őħĵŀŅĻńĵĸńĔļĦŃ
ĽńĦģŅĬĺŇĪĵŅĕŀĚĔŅĶĽŊĭıńĬīŋƢŐĭĭœĴƞŀŅĻńĵŏıĻȮŏĝƞĬȮŏĽƟĬŒĵȮľĴŋħŒĵĶŅ, őėĬŇŏħňĵ, ŒĵĶŅĔņŏĬŇħ őėĬŇŏħňĵ,ȮĲƕőĭĶĞŇĬ
ĭŀħňŘȮŐĸŃȮľĸŀħĽĮŀĶƢőėĬŇŏħňĵĴȮŐĸŃĸńĔļĦŃĽńĦģŅĬĺŇĪĵŅĕŀĚĔŅĶĽŊĭıńĬīŋƢŐĭĭŀŅĻńĵŏıĻȮŏĝƞĬȮœėĸĽĽƢőĪĪňŏĞňĵ
, įĬńĚľŋƟĴĽƞĺĬĽĶƟŅĚĽĮŀĶƢ,ȮĶĵŅĚėƢ, ŐŀĽėńĽȮŐĸŃŐŀĽőėĽĮŀĶƢȮĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚŏĝŊŘŀĶŅŒĬĽĔŋĸĨƞŅĚŕȮ
ĔŅĶŐıĶƞĔĶŃěŅĵĪŅĚĳŌĴŇĻŅĽĨĶƢĕŀĚŏĝŊŘŀĶŅȮ ĔŅĶĽĔńħħňŏŀŖĬŏŀŐĸŃĔŅĶĺŇŏėĶŅŃľƢĸņħńĭŏĭĽĕŀĚħňŏŀŖĬŏŀŏıŊŗŀĔŅĶ
ěņŐĬĔĝĬŇħȮėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĔĶĶĴĕŀĚŏĝŊŘŀĶŅȮĔŅĶŐıĶƞĶŃĭŅħ ıĵŅīŇĺŇĪĵŅĕŀĚőĶėĶŅŐĮƚĚĪňŗĽņėńĠȮŐĸŃ
ĔŅĶĮƚŀĚĔńĬĔņěńħ 

Histology and evolution of powdery mildews, classification of the causal pathogens 
into genera using anamorphic (mycelia, appressoria, conidia, conidiophores, fibrosin bodies and 
conidial germ tubes) and teleomorphic (cleistothecia, peridia, appendages, asci and 
ascospores) characteristics, the fungal genera characteristics, geographical distribution of 
powdery mildews, DNA extraction and DNA sequence analysis for classification and 
phylogenetic relationship of the powdery mildews inferred from rDNA sequence analysis, 
epidemiology and parasitology of some important powdery mildews and their control. 

 
 

 



 

52 
 

Ĕ.ĶıȮ51/ &360731'  ŀĬŋĔĶĴĺŇīŅĬĕŀĚœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝ   ȮȮȮȮȮ1(0-1-3)  
   Taxonomy of Plant Parasitic Nematodes  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĶŌĮĶƞŅĚĸńĔļĦŃĕĬŅħĕŀĚœĽƟŏħŊŀĬİŀĵĪňŗŏĮƦĬĽŅŏľĨŋĕŀĚőĶėıŊĝŒĬĽĔŋĸĨƞŅĚȮŕȮȮĸńĔļĦŃĽņėńĠĪňŗŒĝƟěņŐĬĔ
ŏĮƦĬĽĔŋĸȮȮŐĸŃŀŅĔŅĶĕŀĚőĶėĪňŗŏĔŇħěŅĔœĽƟŏħŊŀĬİŀĵŒĬŐĨƞĸŃĽĔŋĸ 

Morphology of plant parasitic nematodes in various genera, major characteristics of 
each genus and disease symptoms caused by each genus. 

 
 

Ĕ.ĶıȮ510 &360732' œĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝĕńŘĬĽŌĚ    ȮȮȮȮȮ1(0-1-3)  
   Advanced Plant Nematology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĶŃĭĭĔŅĶěńħľĴĺħľĴŌƞĕŀĚœĽƟŏħŊŀĬİŀĵȮ ŏĪėĬŇėŒĬĔŅĶĻŉĔļŅħƟĺĵĔŅĶŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸėĨĶŀ
ĬŐĭĭĽƞŀĚĔĶŅħȮ ĔŅĶĻŉĔļŅŏĬŊŘŀŏĵŊŗŀıŊĝĪňŗĩŌĔĪņĸŅĵȮ ĔŅĶŏĸňŘĵĚœĽƟŏħŊŀĬİŀĵŒĬŀŅľŅĶŏĪňĵĴȮĚŅĬĺŇěńĵĨƞŅĚȮ ŕȮ Īňŗ
ŏĔňŗĵĺĔńĭœĽƟŏħŊŀĬİŀĵȮœĽƟŏħŊŀĬİŀĵĪňŗŏĮƦĬıŅľŃĕŀĚőĶėıŊĝȮĶĺĴĪńŘĚœĽƟŏħŊŀĬİŀĵĪňŗŒĝƟėĺĭėŋĴĻńĨĶŌıŊĝĪŅĚĝňĺĳŅı 

Methods for the classification of nematodes, techniques in identification of nematodes 
by using the scanning electron microscope. Studies of diseased tissues destroyed by 
nematodes, culturing nematodes in artificial media, research techniques for plant parasitic 
nematodes, including nematodes as vectors of viruses and biological control agents of plants. 

 
Ĕ.ĶıȮ52/ &14.52/'  œĺĶńĽĺŇĪĵŅĕńŘĬĽŌĚ      ȮȮȮȮȮ1&0+1+3' 

 Advanced Plant Virology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĭĪĬņœĺĶńĽĺŇĪĵŅıŊĝȮ őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚœĺĶńĽıŊĝȮ ĔŅĶěņŐĬĔĮĶŃŏĳĪŐĸŃŀĬŋĔĶĴĺŇīŅĬȮ ĔŅĶ
ĶĺĴĨńĺĕŀĚœĺĶńĽıŊĝŐĸŃĔĶŃĭĺĬĔŅĶĨŇħŏĝŊŘŀȮŏĪėĬŇėĔŅĶĨĶĺěľŅŐĸŃěņŐĬĔœĺĶńĽıŊĝȮŀĬŅėĨĕŀĚœĺĶńĽĺŇĪĵŅıŊĝ 

General overview of plant viruses, the structure and functions of plant viruses, 
classification and taxonomy, assembly of plant viruses and infection process, plant virus 
detection and characterization techniques, future of plant virology. 

 
 

Ĕ.ĶıȮ521Ȯ&360743'  ĶŃĭŅħĺŇĪĵŅĕŀĚœĺĶńĽĽŅŏľĨŋőĶėıŊĝ         1(1-.-4)  
   Plant Virus Epidemiology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĭĪĬņĶŃĭŅħĺŇĪĵŅĕŀĚœĺĶńĽıŊĝȮĸńĔļĦŃĕŀĚœĺĶńĽıŊĝŐĸŃėĺŅĴĽņėńĠĪŅĚĶŃĭŅħĺŇĪĵŅȮĬŇŏĺĻĺŇĪĵŅŐĸŃ
ĶŃĭŅħĺŇĪĵŅȮĶŃĭŅħĺŇĪĵŅŏĝŇĚĮĶŇĴŅĦȮĶŃĭŅħĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸȮĶŃĭŅħĺŇĪĵŅĺŇĺńĥĬŅĔŅĶȮěňőĬĴŏĝŇĚĬŇŏĺĻĺŇĪĵŅ
ŐĸŃĶŃĭŅħĺŇĪĵŅȮĳŅĺŃőĸĔĶƟŀĬŐĸŃĶŃĭŅħĺŇĪĵŅȮĝňĺĺŇĪĵŅȮĶŃĭŅħĺŇĪĵŅȮŐĸŃĔŅĶěńħĔŅĶőĶėœĺĶńĽıŊĝĭŅĚĝĬŇħȮ
ĔŅĶěńħĔŅĶőĶėœĺĶńĽıŊĝ 
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Introduction to plant virus epidemiology, ecology and epidemiology, quantitative 
epidemiology, molecular epidemiology, evolutionary epidemiology, ecological genomics and 
epidemiology, global warming and epidemiology, biology, epidemiology and management of 
selected plant viral diseases. 
 

Ĕ.ĶıȮ53/ &360751' őĶėŏĴĸŖħıńĬīŋƢıŊĝ          1(0-1-2)  
   Seed Pathology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĻŉĔļŅĮƤěěńĵŐĸŃĮƤĠľŅĨƞŅĚ ŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭőĶėĪňŗĩƞŅĵĪŀħőħĵĪŅĚŏĴĸŖħȮįĸŏĽňĵľŅĵĪŅĚŏĻĶļģĔŇěĪňŗ
ŏĔŇħěŅĔőĶėŏĴĸŖħıńĬīŋƢĪňŗĴňĽŅŏľĨŋĴŅěŅĔȮŏĝŊŘŀĶŅȮŐĭėĪňŏĶňĵȮœĺĶńĽȮŐĸŃœĽƟŏħŊŀĬİŀĵȮĔĸœĔĨƞŅĚŕȮĕŀĚĔŅĶĩƞŅĵĪŀħ
ŏĝŊŘŀĪŅĚŏĴĸŖħȮŐĸŃĻŉĔļŅĺŇīňĔŅĶĽŋƞĴĨńĺŀĵƞŅĚĪňŗŒĝƟŒĬĔŅĶĨĶĺěĽŋĕĳŅıŏĴĸŖħıńĬīŋƢȮŐĸŃĔŅĶĨĶĺěĽŀĭľŅŏĝŊŘŀőĶėĪňŗĨŇħ
ĴŅĔńĭŏĴĸŖħȮĨĸŀħěĬĺŇīňĔŅĶĮƚŀĚĔńĬŐĸŃĔņěńħőĶėŏĴĸŖħıńĬīŋƢĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ 

Studies on factors and problems of seed-borne diseases. The economic yield lost 
caused by seed-borne pathogens i.e. fungi, bacteria, viruses and nematodes. The mechanisms 
of transmission of seed-borne pathogens, sampling methods for seed health testing and 
methods of detection of seed-borne pathogens including highly effective control methods. 

 
 

Ĕ.ĶıȮ54/ &360761'  ŏĪėĬŇėĔŅĶĺŇěńĵĪŅĚőĶėıŊĝ    ȮȮȮȮȮ1(0-1-3)  
   Research Techniques in Plant Pathology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ŏĪėĬŇėĨƞŅĚŕȮ ŒĬĔŅĶĪņĺŇěńĵȮ ŏĶŇŗĴěŅĔĔŅĶėƟĬĕƟŀĴŌĸŏĔňŗĵĺĔńĭĚŅĬĺŇěńĵȮĺŇīňĔŅĶĔņľĬħľńĺĕƟŀŏĶŊŗŀĚȮ ĔŅĶ
ĺŅĚŐįĬĔŅĶĺŇěńĵȮĔŅĶŏĔŖĭĨńĺŏĸĕŐĸŃįĸĔŅĶĺŇěńĵȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚĽĩŇĨŇħƟĺĵėŀĴıŇĺŏĨŀĶƢ ĺŇīňŒĝƟ ŐĸŃĺŇīň
ĭņĶŋĚĶńĔļŅŀŋĮĔĶĦƢĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶŏĕňĵĬĶŅĵĚŅĬįĸĔŅĶĺŇěńĵ 

Various techniques for doing research, starting with review of literature to find 
information related to the research topic which was named prior to writing the research 
proposal, research planning, collecting data and analysis of data by using the computer. How 
to use scientific equipment and to maintain it correctly. How to write research reports will be 
included. 

 
 

Ĕ.ĶıȮ540 &360762'  ŏĪėĬŇėŏĞĶŋƞĴĺŇĪĵŅĪŅĚőĶėıŊĝ         1(0-1-3)  
   Serological Techniques in Plant Pathology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶįĸŇĨŏĞĶŋƞĴĽņľĶńĭŏĝŊŘŀěŋĸŇĬĪĶňĵƢȮĪňŗŏĮƦĬĽŅŏľĨŋĕŀĚőĶėıŊĝȮĨĸŀħěĬĶŅĵĸŃŏŀňĵħĕŀĚ
ŏĪėĬŇėĨƞŅĚȮŕȮĕŀĚĔŅĶĬņŏŀŅŐŀĬĨŇŏĞĶŋƞĴĴŅŒĝƟŒĬĔŅĶěņŐĬĔŏĝŊŘŀȮŐĸŃĔŅĶĨĶĺěľŅŏĝŊŘŀȮĞŉŗĚŀŅĻńĵįĸěŅĔĔŅĶĪņ
ĮĢŇĔŇĶŇĵŅĔńĬĶŃľĺƞŅĚŐŀĬĨŇŏĞĶŋƞĴŐĸŃŐŀĬĨŇŏěĬ 

The principles and production of antiserums for plant pathogens will be discussed.  
Identification and rapid detection of pathogens by using various techniques based on antigen 
antibody reactions will be discussed in detail. 
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Ĕ.ĶıȮ55/ &14.55/'  őĶėıŊĝŒĬĶŃħńĭőĴŏĸĔŋĸ       ȮȮȮȮȮ1(0-1-3)  
   Molecular Plant Pathology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĭĪĭŅĪĕŀĚĵňĬĽƢŒĬıŊĝĪňŗŏĮƦĬőĶėȮ ĔĸœĔŒĬĔŅĶĮƚŀĚĔńĬĨĬŏŀĚĕŀĚıŊĝĪňŗĩŌĔŏĝŊŘŀŏĕƟŅĪņĸŅĵ ŏĪėĬŇėŐĸŃ
ĺŇīňĔŅĶĨƞŅĚŕȮ ĽņľĶńĭĔŅĶĻŉĔļŅŏĝŊŘŀĽŅŏľĨŋĕŀĚőĶėŒħőĶėľĬŉŗĚőħĵŏĜıŅŃȮ ĔŅĶĨŀĭĽĬŀĚĕŀĚıŊĝŒĬĶŃħńĭĵňĬȮ
őĮĶĨňĬŐĸŃĽŅĶĮĶŃĔŀĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĕĭĺĬĔŅĶĮƚŀĚĔńĬĨĬŏŀĚĕŀĚıŊĝȮőĴŏĸĔŋĸĕŀĚȮȮȮȮȮȮȮȮȮȮŀŇĸŇĞŇŏĨŀĶƢȮŐĸŃĝƞŀĚ
ĪŅĚįƞŅĬĕŀĚĽńĠĠŅĦĨĸŀħěĬĵňĬĪňŗĨƟŅĬĪŅĬĨƞŀőĶė 

Studies on the role of genes in diseased plants and resistance mechanisms. 
Introduction to various techniques for studying some specific kinds of pathogens. Plant 
response at gene level, protein and compounds related to the process of resistance 
mechanisms. Elicitor molecules, signalling pathways and resistance genes are also included in 
this study. 

 
 

Ĕ.ĶıȮ772 &360772' ŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝ       1(3-0-6) 
   Biotechnology for Plant Protection  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ŐĬĺėĺŅĴėŇħŐĸŃľĸńĔĔŅĶŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĔŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝȮ ıŊŘĬģŅĬĪŅĚŀĚėƢĮĶŃĔŀĭ
ĕŀĚĔĶħĬŇĺėĸŇŀŇėȮ ĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅȮ ŏıŊŗŀĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĨĶĺěĽŀĭĻńĨĶŌıŊĝȮ ĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ
ŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĔŅĶėĺĭėŋĴĻńĨĶŌıŊĝȮŏĪėőĬőĸĵňĔŅĶěńħĔŅĶıŊĝŒľƟĨƟŅĬĪŅĬŐĴĸĚȮŏĪėőĬőĸĵňĔŅĶěńħĔŅĶıŊĝ
ŒľƟĨƟŅĬĪŅĬĨƞŀĺńĝıŊĝȮŏĪėőĬőĸĵňĔŅĶěńħĔŅĶıŊĝŒľƟĨƟŅĬĪŅĬĨƞŀőĶėıŊĝȮĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭŐĸŃĔŅĶŐĽħĚŀŀĔ
ĕŀĚıŊĝĨńħŐĨƞĚıńĬīŋĔĶĶĴȮĽŇĪīŇĭńĨĶĪŅĚĮƤĠĠŅȮĽŇĪīŇĭńĨĶȮěĶŇĵŃĶĶĴŐĸŃĮĶŃĝŅıŇěŅĶĦƢŒĬĪŅĚĔŅĶĮƚŀĚĔńĬĔņěńħ
ĻńĨĶŌıŊĝ 

Concepts and principles of biotechnology in plant protection, with a focus on nucleic 
acid-based and antibody-based crop protection approaches, application of biotechnology to 
improve biological control of plant pests, assessment of the impact and performance of 
genetically modified (GM) plants, intellectual property rights, patent, ethical issues and social 
discussion in crop protection, 

 
 

Ĕ.ĶıȮ560Ȯ&14.560'  ĔŅĶėĺĭėŋĴőĶėıŊĝĪŅĚĝňĺĳŅıȮ    ȮȮȮȮȮ1(0-1-3)  
   Biological Control of Plant Diseases  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ľĸńĔĔŅĶĬņŏŀŅěŋĸŇĬĪĶňĵƢĴŅŒĝƟĔņěńħŏĝŊŘŀőĶėȮ įĸĕŀĚĽŅĶŏėĴňĨƞŀĶŃĭĭĬŇŏĺĻĬƢȮ ěŋĸŇĬĪĶňĵƢĨƞŀĨƟŅĬŏĝŊŘŀőĶėȮ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚěŋĸŇĬĪĶňĵƢħŇĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĔŅĶŏıŇŗĴĮĶŇĴŅĦěŋĸŇĬĪĶňĵƢĨƞŀĨƟŅĬŒĬħŇĬȮ ĔŅĶĸħĮĶŇĴŅĦĕŀĚ
ŏĝŊŘŀőĶėȮħŇĬĪňŗěņĔńħĮĶŇĴŅĦĕŀĚŏĝŊŘŀőĶėȮĺŇīňĔŅĶĨƞŅĚŕȮŒĬĔŅĶŒĝƟěŋĸŇĬĪĶňĵƢĨƞŀĨƟŅĬŒĬĔŅĶĮƚŀĚĔńĬŐĸŃĔņěńħőĶėıŊĝ  
 Principles of using microorganisms for control of plant pathogens. Effects of chemicals 
on ecosystem. Antagonists, relationship between soil-borne organisms and environment.  
Increase of antagonist population and reduction of pathogen population. Disease suppressive 
soil. Various methods of application of antagonists for control of plant diseases.  
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Ĕ.ĶıȮ561Ȯ(14.561) ĔŅĶėĺĭėŋĴőĶėıŊĝőħĵŒĝƟĽŅĶŏėĴň         1(0-1-3)  
   Chemical Control of Plant Diseases  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĽŅĶŏėĴňĝĬŇħĨƞŅĚŕȮĪňŗĴňįĸĨƞŀĔŅĶĔņěńħŏĝŊŘŀőĶėıŊĝȮĞŉŗĚœħƟŐĔƞȮŏĝŊŘŀĶŅȮŐĭėĪňŏĶňĵȮœĽƟŏħŊŀĬİŀĵȮŀĚėƢĮĶŃĔŀĭ
ĕŀĚĽŅĶŏėĴňȮėĺŅĴŏĮƦĬıŇļĨƞŀŏĝŊŘŀőĶėȮĮĶŃĽŇĪīŇĳŅıĕŀĚĽŅĶŏėĴňŒĬĔŅĶėĺĭėŋĴőĶėȮȮĺŇīňĔŅĶŒĝƟĽŅĶŏėĴňŒľƟœħƟįĸħňȮ
ĔŅĶŒĝƟŀĵƞŅĚĩŌĔĨƟŀĚȮĶŌƟĩŉĚŀńĬĨĶŅĵĪňŗěŃŏĔŇħĕŉŘĬĔńĭĨƞŀįŌƟŒĝƟȮŐĸŃįŌƟĭĶŇőĳė  
Various kinds of chemicals for control of plant pathogens e.g. fungi, bacteria and nematodes. 
Components of each chemical. Toxicity of the chemicals to pathogens.  Effectiveness of 
chemicals for control of plant diseases. Proper and safe use of chemicals.  Awareness of 
dangers for both user and consumer  
 
 

Ĕ.ĶıȮ57/Ȯ(360791) ĽńĴĴĬŅȮ/       ȮȮȮȮȮ/(1-.-0)  
   Seminar 1  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĔŅĶĶĺĭĶĺĴįĸĚŅĬħƟŅĬĺŇĝŅĔŅĶőĶėıŊĝȮěŅĔĔŅĶėƟĬėĺƟŅĺŇěńĵŒĬľĴĺħĺŇĝŅĨƞŅĚŕȮĪŅĚőĶėıŊĝĕńŘĬĽŌĚȮŏıŊŗŀ
ĬņŏĽĬŀĨƞŀėĦŅěŅĶĵƢĳŅėĺŇĝŅőĶėıŊĝ 

Review of literature in a particular topic assigned by the instructor and presented to 
the department staff. 

 
 

Ĕ.ĶıȮ570Ȯ(360792)  ĽńĴĴĬŅȮ0            /(1-.-0)  
   Seminar 2  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
ĔŅĶĬņŏĽĬŀįĸĚŅĬĪňŗĬńĔĻŉĔļŅĪņĺŇĪĵŅĬŇıĬīƢȮȮľĶŊŀŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĶƞĺĴĔńĭĚŅĬĺŇěńĵŀŊŗĬȮŕȮȮĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢĨƞŀėĦŅěŅĶĵƢįŌƟĽŀĬ 
Students present papers on their thesis or part of their work together with the work related to 
their thesis to the department staff 
 
 

Ĕ.ĶıȮ573Ȯ(14.573)  ĮƤĠľŅıŇŏĻļ           /(.-7-.)  
   Special Problem  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĔŅĶėƟĬėĺƟŅŐĭĭŀŇĽĶŃȮ ĪňŗĪŅĚŀŅěŅĶĵƢįŌƟĽŀĬĔņľĬħľńĺĕƟŀŒľƟ ŐĸŃěŃĨƟŀĚœĴƞŏĮƦĬȮĽƞĺĬľĬŉŗĚĕŀĚĚŅĬ
ĺŇĪĵŅĬŇıĬīƢĶŃħńĭĮĶŇĠĠŅőĪĬńĔĻŉĔļŅĨƟŀĚĽƞĚĶŅĵĚŅĬŒľƟĳŅėĺŇĝŅ  
 Independent research on approved topics (must not be part of a master degree thesis).   
The students must submit adequate reports to the department.  
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Ĕ,Ķı,Ȯ574Ȯ&14.574'Ȯ ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚőĶėıŊĝ    ȮȮȮȮȮ/&/+.+0'  
   Selected Topic in Plant Pathology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:ȮȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅőħĵĽŊĭėƟĬěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕȮĪňŗĪŅĚŀŅěŅĶĵƢįŌƟĽŀĬĔņľĬħ
ŐĬĺĪŅĚŒľƟȮőħĵĬńĔĻŉĔļŅĨƟŀĚĪņĶŅĵĚŅĬĽƞĚ 
 Self studies of the students by searching information from various sources 
recommended by instructors. Students must submit their reports to the instructors. 
 
 

Ĕ.ĶıȮ575Ȯ(14.575) ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ      14 ľĬƞĺĵĔŇĨȮ 
K_qrcpŲqȮRfcqgqȮ 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ
őėĶĚĶƞŅĚȮ 
 
 

Ĕ.ĶıȮ577Ȯ(14.577) ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ     /0  ľĬƞĺĵĔŇĨ 
K_qrcpŲqȮRfcqgqȮ 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺ ľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ
őėĶĚĶƞŅĚ 
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2.ȮĽņŏĬŅėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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3.įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĶńĝħŅĺĶĶĦȮĝňĺńĚĔŌĶ (H-Index 23) 

ĚŅĬĺŇěńĵ 

ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

ĶŃħńĭĬŅĬŅĝŅĨŇȮ 

1. Chen, Q., Bakhshi, M., Balci, Y., Broders, K. D., Cheewangkoon, R., Chen, S. F., et al. 2022. 
Genera of phytopathogenic fungi: GOPHY 4. Studies in Mycology. 101: 417ů564. 

2. I_psl_p_rfl_*Ȯ?,*ȮUgrfcc*ȮN,*ȮN_ibcclgrg*ȮN,*ȮF_grsi*ȮQ,*ȮR_k_i_cu*ȮL,*ȮQclu_ll_*ȮA,*ȮBxg_Ă_i*Ȯ
P, Karunarathna, S.C., Tibpromma, S., Promthep, T., Monkhung S and 
Cheewangkoon, R. 2022. Worldwide Checklist on Grass Fungi: What Do We Know So 
Far in Ascomycota. Chiang Mai Journal of Science 49(3):742-984  

3. Tamakaew, N., Karunarathna, A., Pakdeeniti, P., Withee, P., Senwanna, C, Haituk, S and 
Cheewangkoon, R. 2022 New species of Cercosporoid on Mango in Thailand. Chiang 
Mai Journal of Science 49(3): 684-692. 

4. Withee, P., Haituk, S., Senwanna, C., Karunarathna, A., Tamakaew, N., Pakdeeniti, P., 
Suwannarach, N., Kumla, J., Suttiprapan, P., P.W. J., Taylor, Samarakoon, M.C. and 
Cheewangkoon, R. 2022. Identification and Pathogenicity of Paramyrothecium 
Species Associated with Leaf Spot Disease in Northern Thailand. Plants 11: 1445 

5. Suwannarach, N., Kumla, J., Khuna, S., Cheewangkoon, R and Lumyong, S. 2022. First Report 
of Cape Gooseberry Scab Caused by Cladosporium exasperatum in Thailand. Plant 
Disease.  

6. Wanasinghe, D.N., Ren, G.-C., Xu, J.-C., Cheewangkoon, R., Mortimer, P.E. 2022. Insight into 
the Taxonomic Resolution of the Pleosporalean Species Associated with Dead 
Woody Litter in Natural Forests from Yunnan, China. Journal of Fungi 8: 375 

7. Bhunjun, C. S., Niskanen, T., Suwannarach, N., Wannathes, N., Chen, Y. J., McKenzie, E. H., 
Cheewangkoon, R. et al. 2022. The numbers of fungi: are the most speciose genera 
truly diverse? Fungal Diversity: 1-76. 

8. Tangpao, T., Charoimek, N., Teerakitchotikan, P., Leksawasdi, N., Jantanasakulwong, K., 
Rachtanapun, P., Seesuriyachan, P., Phimolsiripol, Y., Chaiyaso, T., Ruksiriwanich, W.; 
Cheewangkoon, R. et al. 2022. Volatile Organic Compounds from Basil Essential Oils: 
Plant Taxonomy, Biological Activities, and Their Applications in Tropical Fruit 
Productions. Horticulturae 8:144. 

9. Pakdeeniti, P., Tamakaew, N., Suwannarach, N., Senwanna, C., Haituk, S., Withee, P., Kumla, 
J., and Cheewangkoon, R. 2022. First Report of Colletotrichum theobromicola 
Causing Centro Anthracnose Leaf Spot in Thailand. Plant Disease.  



 

59 
 

 
 

10.Maharachchikumbura, S.S.N., Wanasinghe, D.N., Elgorban, A.M., Al-Rejaie, S.S., Kazerooni, 
E.A., Cheewangkoon, R. 2022. Brunneosporopsis yunnanensis gen. et sp. nov. and 
Allocryptovalsa xishuangbanica sp. nov., New Terrestrial Sordariomycetes from 
Southwest China. Life 12,635.  

11.Haituk, S., Withee, P., Sangta, J., Senwanna, C., Khamsaw, P., Karunarathna, A., Hongsibsong, 
S., Sringarm, K., Prasad, S.K., Sommano, S.R., Cheewangkoon, R. 2022. Production of 
Non-Volatile Metabolites from Sooty Molds and Their Bio-Functionalities. Processes 
10: 329. 

12.Tangpao, T., Charoimek, N., Teerakitchotikan, P., Leksawasdi, N., Jantanasakulwong, K., 
Rachtanapun, P., Seesuriyachan, P., Phimolsiripol, Y., Chaiyaso, T., Ruksiriwanich, W., 
Jantrawut, P., Van Doan, H., Cheewangkoon, R., Sommano, S.R. 2022. Volatile 
Organic Compounds from Basil Essential Oils: Plant Taxonomy, Biological Activities, 
and Their Applications in Tropical Fruit Productions. Horticulturae 8: 144. 

13.Li, W.L., Maharachchikumbura, S.S.N., Cheewangkoon, R., Liu, J.K. 2022. Reassessment of 
Dyfrolomyces and Four New Species of Melomastia from Olive (Olea europaea) in 
Sichuan Province, China. Journal of Fungi 8: 76. 

14.Liu, Z.P., Zhang, S.N., Cheewangkoon, R., Zhao, Q., Liu, J.K. 2022. Crassoascoma gen. nov. 
(Lentitheciaceae, Pleosporales): Unrevealing Microfungi from the Qinghai-Tibet 
Plateau in China. Diversity 14: 15. 

15.Sommano, S.R., Khamsaw, P., Van Doan, H., Cheewangkoon, R., Amodio, M.L., De Chiara, 
M.L.V., Mastrandrea, L., Pati, S., Colelli, G. 2022 Effect of Elevated CO2 during Low 
Temperature Storage on the Quality Attributes of Cut Spearmint. Horticulturae 8: 
124, 

16.Suwannarach, N., Khuna, S., Kumla, J., Cheewangkoon, R., Suttiprapan, P., Lumyong, S. 0.00,Ȯ
Morphology Characterization, Molecular Identification, and Pathogenicity of Fungal 
Pathogen Causing Kaffir Lime Leaf Blight in Northern Thailand. Plants 11: 273. 

17.Senwanna, C., Mapook, A., Samarakoon, M.C., Karunarathna, A., Wang, Y., Tang, A.M.C., 
Haituk, S., Suwannarach, N., Hyde, K.D., Cheewangkoon R. 2021. Ascomycetes on 
Para rubber (Hevea brasiliensis). Mycosphere 12(1): 1334ů1512. 

18.Liu, Z.P., Zhang, S.N., Cheewangkoon, R., Zhao, Q., Liu, J.K. 2022. Crassoascoma gen. nov. 
(Lentitheciaceae, Pleosporales): Unrevealing Microfungi from the Qinghai-Tibet 
Plateau in China. Diversity 14: 15. 

19.Yu, X.D., Zhang, S.N., Cheewangkoon, R., Liu, J.K., 2021. Additions to Occultibambusaceae 
(Pleosporales, Dothideomycetes): Unrevealing Palmicolous Fungi in China. Diversity 
13: 516. 



 

60 
 

20.Dissanayake, A.J., Chen, Y.Y., Cheewangkoon, R., Liu, J.K. 2021. Occurrence and MorphoȤ
Molecular Identification of Botryosphaeriales Species from Guizhou Province, China. 
Journal of Fungi 7: 893. 

21.Thiyagaraja, V., Lücking, R., Damien, Ertz., Samarakoon, M.C., Wanasinghe, D.N., Karunarathna, 
S.C., Cheewangkoon, R., Hyde, K.D. 2021. Mendogia diffusa sp. nov. and an updated 
key to the species of Mendogia (Myriangiaceae, Dothideomycetes). Biodiversity Data 
Journal 9: e67705. 

22.Thiyagaraja, V., Lücking, R., Ertz, D., Coppins, B.J., Wanasinghe, D.N., Karunarathna, S.C., 
Suwannarach, N., To-Anun, C., Cheewangkoon, R., Hyde, K.D. 2021. Sequencing of 
the type species of Arthopyrenia places Arthopyreniaceae as a synonym of 
Trypetheliaceae. mycosphere 12(1):993-1011. 

23.Bundhun, D,, Senanayake, I,C,, Jayawardena, R,S,, Camporesi, E,, Huang, Y,, Dong, Z,, Hyde, 
K,D,, To+anun, C,, Cheewangkoon, R,Ȯ2021,ȮFirst reports of the sexual morphs of 
Diaporthe forlicesenica nom,Ȯnov,Ȯand Diaporthe goulteri &Diaporthaceae, 
Diaporthales'Ȯrevealed by molecular phylogenetics,ȮPhytotaxa 516&1': 1+27, 

24.ȮManawasinghe, I,S,, Phillips, A,J,L,, Xu, J,, Balasuriya A,, Hyde, K,D,, StťpieƵ, L,, Harischandra, 
D,L,, Karunarathna, A,, Yan, J,, Weerasinghe, J,, Luo, M,, Dong, Z,, · Cheewangkoon, 
R,Ȯ2021,ȮDefining a species in fungal plant pathology8Ȯbeyond the species level,Ȯ
Fungal Diversity 109: 267ů282. 

25.ȮMaharachchikumbura, S,S,N,, Chen, Y,, Ariyawansa, H,A,, Hyde, K,D,, Haelewaters, D,, Perera 
R,H,, Samarakoon, M,C,, Wanasinghe,ȮD,N,, Bustamante, D,E,, Liu, J,K,, · Lawrence, 
D,P,, Cheewangkoon, R,, Stadler, M, 2021,ȮIntegrative approaches for species 
delimitation in Ascomycota,ȮFungal Diversity 109: 155ů179. 

26.ȮTangpao, T,, Krutmuang, P,, Kumpoun, W,, Jantrawut, P,, Pusadee, T,, Cheewangkoon, R,, 
Sommano, S,R,ȮChuttong, B,ȮEncapsulation of Basil Essential Oil by Paste Method 
and Combined Application with Mechanical Trap for Oriental Fruit Fly Control,Ȯ
Insects 12: 633, 

27.ȮHaituk, S,, Suwannarach, N,, Hongsanan, S,, Senwanna, C,Ȯand Cheewangkoon, R,Ȯ0.0/,Ȯ
New genus of epiphytic sooty mold8ȮAlloscorias syngonii &Readerielliopsidaceae'Ȯ
from Thailand,ȮPhytotaxa,Ȯ3.5&2'8Ȯ05/+060, 

28.ȮWang, C,H,, Tsai, Y,C,, Tsai, I,, Chung, C,L,, Lin, Y,C,, Hsieh, W,T,, Hung, T,H,, Suwannarach, N,, 
Cheewangkoon, R,, Elgorban, A,Ȯand Ariyawansa, H,A,Ȯ0.0/,ȮStemphylium Leaf Blight 
of Welsh onion &Allium fistulosum'8ȮAn Emerging Disease in Sanxing, Taiwan,ȮPlant 
Disease 105(12): 4121-4131. 

29.ȮAriyawansa H,A,, Tsai I,, Wang J,Y,ȮWithee P,, Tanjira M,, Lin, S,R,, Suwannarach N,, Kumla J,, 
Elgorban A,M,, Cheewangkoon R,Ȯ0.0/,ȮMolecular Phylogenetic Diversity and 
Biological Characterization of Diaporthe Species Associated with Leaf Spots of 
Camellia sinensis in Taiwan,ȮPlants /.8Ȯ/212, 



 

61 
 

 
 
30.ȮSangta, J,, Wongkaew, M,, Tangpao, T,, Withee, P,, Haituk, S,, Arjin, C,, Sringarm, K,, 

Hongsibsong, S,, Sutan, K,, Pusadee, T,, Sommano, S,Ȯand Cheewangkoon, R,Ȯ0.0/,Ȯ
Recovery of Polyphenolic Fraction from Arabica Coffee Pulp and Its Antifungal 
Applications,ȮPlants /.8Ȯ/200, 

31.ȮAkshatha, C,R,, Bhat, S,, Sindhu, R,, Shashank, D,, Sommano, S,, Tapingkae, W,, 
Cheewangkoon, R, and Prasad, S,Ȯ2021,ȮCurrent therapeutic options for gastric 
adenocarcinoma,ȮSaudi Journal of Biological SciencesȮ/+6, 

32.ȮCheewangkoon, R,, Kodsueb, R,, Monkhung, S,, Karunarathna, A,, Wongwan, T,, Withee, P,, 
Haituk, S,, Tamakeaw, N, 2021,ȮPhytopathogenic Fungi Identification in Thailand8Ȯ
Current Trends and Future Perspectives,ȮChiang Mai Journal of Science,Ȯ48&3'8Ȯ726+
759 

33.ȮWongwan, T,, Haituk, S,, Senwanna, C,, To+anun, C,, Intaparn, P,, Cheewangkoon, R, 2021,Ȯ
New Host Record of Phytophthora palmivora Causing Black Rot on Rhynchostylis 
gigantea in Thailand,ȮChiang Mai Journal of Science,Ȯ48&3'8Ȯ942+951, 

34.ȮWongkaew, M,, Kittiwachana, S,, Phuangsaijai, N,, Tinpovong, B,, Tiyayon, C,,   Pusadee, T,, 
Chuttong, B,,   Sringarm, K,, Bhat,ȮF,M,,   Sommano, S,R,, Cheewangkoon, R, 2021,Ȯ
Fruit Characteristics, Peel Nutritional Compositions, and Their Relationships with 
Mango Peel Pectin Quality,ȮPlants,10,1148 

35.ȮHongsanan, S,, Phookamsak, R,, Goonasekara, I,D,, Thambugala, K,M,, Hyde, K,D,, Bhat, J,D,, 
Suwannarach, N,, Cheewangkoon R,Ȯ2021,ȮIntroducing a new pleosporalean family 
Sublophiostomataceae fam,Ȯnov,Ȯto accommodate Sublophiostoma gen,ȮNov,Ȯ
Scientific Reports 118Ȯ9496, 

36.ȮThiyagaraja, V,, Wanasinghe, D,N,, Karunarathna, S,C,, Tennakoon, D,S,, Hyde, K,D,, To+anun, 
C,, Cheewangkoon, R, 2021,ȮAlloleptosphaeria shangrilana sp,Ȯnov,Ȯand first report 
of the genus &Leptosphaeriaceae, Dothideomycetes'Ȯfrom China,ȮPhytotaxa,Ȯ491&/'8Ȯ
12ů22, 

37.ȮTermsung, N,, Cheewangkoon, R,, Kunasakdakul, K,Ȯ2021, First report of Septoria steviae 
causing stevia leaf spot in Thailand,ȮJournal of Phytopathology 169 &4'8Ȯ260ů268. 

38.ȮMaharachchikumbura S,S,N, Wanasinghe N,D,, Cheewangkoon R,, Al-Sadi A,M,Ȯ2021,ȮȮ
Uncovering the hidden taxonomic diversity of fungi in Oman,ȮFungal Diversity,Ȯ
1068229ů268 doi,org-/.,/..5-s/1003+.0.+..245+/, 

39.ȮHongsanan S,, Norphanphoun C,, Thambugala K,M,, Boonyuen N,, Huanraluek N,, 
Cheewangkoon R, 2020,ȮȮTaxonomy and phylogeny of Muyocopron thailandica sp,Ȯ
nov,ȮȮPhytotaxa 456&2'8ȮȮ195ů202, 



 

62 
 

40.ȮAriyawansa H,R,, Tsai I, Withee P,, Tanjira M,, Yen C,Y,, Al+Rashed S,, Elgorban A,M,, 
Cheewangkoon R, 2020,ȮDiaporthe taiwanensis8ȮA new taxon causing leaf spots and 
necrosis on Ixora chinensis in Taiwan,ȮPhytotaxaȮ461 &3'8Ȯ155ů165, 

41.ȮSenanayake I,C,, Bhat J,D,, Cheewangkoon R, Xie N,Ȯ2020, Bambusicolous Arthrinium   
Species in Guangdong Province, China,ȮFrontiers inȮMicrobiologyȮ118602773, 

42.ȮAriyawansa H,R,, Tsai I,, Thambugala K,M,, Chuang W,Y,, Lin S,R,, Hozzein W,N,, 
Cheewangkoon R, 2020, Species diversity of Pleosporalean taxa associated with 
Camellia sinensisȮ&L,'ȮKuntze in Taiwan,ȮȮScientific Reports 10 &1'8ȮArticle Number 
12762, 

43.ȮHe M,, Hyde K,D,, Cheewangkoon R,, Zhoa R,Ȯ2020,ȮTwo new species of MicropsalliotaȮ
&Agaricaceae-Agaricales'Ȯfrom Thailand,ȮȮPhytotaxa 453&2'8Ȯ137ů144, 

44.ȮWanasinghe D,N,, Wijayawardene N,N,, Xu J,,ȮCheewangkoon R,, Mortimer P,E,Ȯ2020,Ȯ
Taxonomic novelties in Magnolia+associated pleosporalean fungi in the Kunming 
Botanical Gardens &Yunnan, China',ȮȮPlos One 15&7'8ȮȮArticle Number8Ȯe0235855,ȮȮȮȮȮ 

45.Wanasinghe D,N,, Mortimer P,E,, Senwanna C,, Cheewangkoon R,Ȯ2020,Saprobic 
Dothideomycetes in Thailand8ȮPhaeoseptum hydei sp,Ȯnov,, a new terrestrial 
ascomycete in Phaeoseptaceae,ȮȮȮPhytotaxa 449&2'8Ȯ149ů163, 

46.ȮKarunarathna A,, Derek P,, Ekanayaka, A,H,, Jayawardena R,S,, Chethana K,W,T,, Goonasekara 
I,D,, Cheewangkoon R,, Camporesi E,, Hyde K,D,, Lumyong S,, Karunarathna S,C,Ȯ
2020,ȮPatellariopsidaceae fam,Ȯnov,ȮWith Sexual+Asexual Connection and a New Host 
Record for Cheirospora botryosporaȮ&Vibrisseaceae, Ascomycota',ȮȮFrontiers in 
Microbiology 118ȮArticle number 906,Ȯ 

47.ȮSenwanna C,, Hongsanan S,, Hyde K,D,, Cheewangkoon R,, Konta S,, Wang Y,Ȯ2020,ȮFirst 
report of the sexual morph of Pseudofusicoccum adansoniae Pavlic, TIBurgess & 
MJWingf,Ȯon Para rubber,ȮȮCryptogamie Mycologie 41&7'8Ȯ133ů146, 

48.ȮPoti T,, Mahawan K, Cheewangkoon R, Hatthaya A,, Kazuya A, Nalumpang S,Ȯ2020,Ȯ
Detection and molecular characterization of carbendazim+resistant Colletotrichum 
truncatum Isolates causing anthracnose of soybean in Thailand,ȮȮJournal of 
Phytopathology 168&5'8Ȯ267ů278, 

49.ȮSenanayake I,C,, Jeewon, R,; Hyde K,D,, Layarama D,B,, Cheewangkoon R,Ȯ2020,ȮTaxonomy 
and phylogeny of Leptosillia cordylinea sp,Ȯnov,Ȯfrom China,ȮȮȮPhytotaxa 435&3'8Ȯ213+
226, 

50.ȮZhang S,N,, Hyde K,D,, Jones E,B,G,, Cheewangkoon R,, Liu J,K,Ȯ2020,ȮAdditions to Fissuroma 
and Neoastrosphaeriella &Aigialaceae, Pleosporales'Ȯfrom palms,ȮȮMycosphere 11&1'8Ȯ
269+284, 

51.ȮCrous P,W,, Wingfield M,J,, Cheewangkoon R,, Carnegie J,, Burgess T,I,, Summerell B,A,, 
Edwards J,, Taylor P,W,J, Groenewald J,Z,Ȯ2019,ȮFoliar pathogens of eucalypts,Ȯ
Studies in Mycology 948Ȯ125ů298, 



 

63 
 

 
 

52.ȮCrous P,W,, Schumacher R,K,, Akulov A,, Thangavel R,, M,ȮHernández+Restrepo, Carnegie 
A,J,, Cheewangkoon R,, Wingfield M,J, Summerell B,A,, Quaedvlieg W,, Coutinho T,A,, 
Roux J,, Wood A,R,, Giraldo A,, Groenewald J,Z,Ȯ2019,ȮNew and Interesting Fungi,Ȯ2,Ȯ
Fungal Systematics and Evolution 38Ȯ57ů134, 

53.ȮHe, M,Q,, Zhao, R,L,, Hyde, K,D,ȮCheewangkoon R,, et al,Ȯ2019,ȮNotes, outline and 
divergence times of Basidiomycota,ȮFungal Diversity 998 105ů367, 

54.ȮCrous, P,W,, Carnegie, A,J,, Wingfield, M,J,, Sharma, R,, Mughini, G,, Noordeloos, M,E,, Santini, 
A,, Shouche, Y,S,, Bezerra, J,D,P,, Dima, B,Ȯ, Guarnaccia, V,, Imrefi, I,*ȮHsphctgȓ*ȮĈ,, Knapp, 
D,G,, Kovács, G,M,, Magistà, D,, Perrone, G,, Rämä, T,, Rebriev, Y,A,, Shivas, R,G,, Singh, 
S,M,, Souza+Motta, C,M,, Thangavel, R,Ȯ, Adhapure, N,N,, Alexandrova, A,V,, Alfenas, 
A,C,, Alfenas, R,F,Ȯ, Alvarado, P,Ȯ, Alves, A,L,Ȯ, Andrade, D,A,Ȯ, Andrade, J,P,Ȯ, Barbosa, 
R,N,Ȯ, Barili, A,Ȯ, Barnes, C,W,, Baseia, I,G,Ȯ, Bellanger, J,+M,Ȯ, Berlanas, C,, Bessette, A,E,, 
Bessette, A,R,, Biketova, A,Yu,, Bomfim, F,S,, Brandrud, T,E,, Bransgrove, K,, Brito, 
A,C,Q,, Cano+Lira, J,F,, Cantillo, T,, Cavalcanti, A,D,,ȮCheewangkoon, R,, et al,Ȯ2019,Ȯ
Fungal Planet description sheets8Ȯ868ů950,ȮPersooniaȮ428Ȯ291+473, 

55.ȮKarunarathna, A,, Phookamsak, R,, Jayawardena, R,ȮS,, Cheewangkoon, R,, Hyde, K,ȮD,, and 
Kuo, C,ȮH,Ȯ2019,ȮThe holomorph of Neoroussoella alishanense sp,Ȯnov,Ȯ
&Roussoellaceae, Pleosporales'Ȯon Pennisetum purpureum &Poaceae',ȮPhytotaxa, 
406&4'; 218+236, 

56.ȮYin, L,F,, Du, S,F,, Chaisiri, C,, Cheewangkoon, R,, Luo, C,X,Ȯ2019,ȮPhylogenetic Analysis and 
Fungicide Baseline Sensitivities of Monilia mumecola in China,ȮPlant Disease103&9'8Ȯ
2231+2236, 

57.ȮZhang S,N,, Hyde K,D,, Jones E,G,B,, Jeewon R,, Cheewangkoon R,, Jian+Kui Liu,Ȯ2019,Ȯ
Striatiguttulaceae, a new pleosporalean family to accommodate Longicorpus and 
Striatiguttula gen,Ȯnov,Ȯfrom palms,ȮMycokeys, 498Ȯ99ů129, 

58.ȮKumar V,, Cheewangkoon R,, Gentekaki E,, Maharachchikumbura S,, Brahmanage R,, Hyde 
K,D,Ȯ2019,ȮNeopestalotiopsis alpapicalis sp,Ȯnov,Ȯa new endophyte from tropical 
mangrove trees in Krabi Province &Thailand',ȮPhytotaxa 393 &3'8Ȯ251ů262,Ȯ 

59.ȮKumar V,, Cheewangkoon R,, Thambugala K,M,, Jones G,E,B, Brahmanage R,S,, Doilom M,, 
Jeewon R,, Hyde K,D,Ȯ2019,ȮRhytidhysteron mangroveiȮ&Hysteriaceae', a new species 
from mangroves in Phetchaburi Province, Thailand,ȮPhytotaxa 401 &3'8Ȯ166ů178,Ȯ 

60.ȮZhang S,N,, Liu J,K,, Jones E,B,G,, Cheewangkoon R,Ȯ2019,ȮMorphology and phylogeny of 
Yunnanomyces phoenicis sp,Ȯnov,Ȯ&Sympoventuriaceae'Ȯfrom Thailand,ȮAsian 
Journal of Mycology 2&1'8Ȯ213ů221,Ȯ 

 



 

64 
 

61.ȮMarin+Felix Y,, Hernández+Restrepo M,, Wingfeld M,J,, Akulov A,, Carnegie A,J,, 
Cheewangkoon R,, Gramaje D,, Groenewald J,Z,, Guarnaccia V,, Halleen F,, Lombard 
L,, Luangsa+ard J,, Marincowitz S,, Moslemi A,, Mostert L,, Quaedvlieg W,, Schumacher 
R,K,, Spies C,F,J,, Thangavel R,, Taylor P,W,J,, Wilson A,M,, Wingfeld B,D,, Wood A,R,, 
Crous P,W,, 2019,ȮGenera of phytopathogenic fungi8ȮGOPHY2,ȮStudies in Mycology 
92, 47ů133, 

62.ȮMaharachchikumbura S,, Haituk S, Pakdeeniti P,, Abdullah Al+Sadi, Sinang H,, Putarak C, 
Cheewangkoon R,Ȯ2018,ȮPhaeosaccardinula coffeicola and Trichomerium 
chiangmaiensis, two new species of Chaetothyriales &Eurotiomycetes'Ȯfrom Thailand,Ȯ
Mycosphere,Ȯ9,Ȯ769ů778, 

63.ȮHyde, K,D,, Chaiwan, N,, Norphanphoun, C,,ȮBoonmee, S,, Camporesi, E,,Chethana, K,W,T,,Ȯ
Cheewangkoon R,, et al, 2018,ȮMycosphere notes 169+224,ȮMycosphere 9&2'8Ȯ271+
430, 

64.Maharachchikumbura S,, Lou Z,L,, Su H,, Cheewangkoon R,Ȯ2018,ȮReticulascaceae 
hyphomycetes from submerged wood in Yunnan, China,ȮPhytotaxa 348&3'8Ȯ187ů198, 

65.ȮZhang, S,, Hyde, K,D,,ȮJones, E,B,G,,ȮCheewangkoon, R,, Liu, J,K,Ȯ2018,ȮAcuminatispora 
palmarum gen,Ȯet sp nov from mangrove habitats,ȮMycological Progress 17&10'8Ȯ1173+
1188, 

66.ȮHe M,Q,, Boontiya C,, Hyde K,D, Cheewangkoon R,, Zhao R,L,Ȯ2018,ȮA new section and 
species of Agaricus subgenus Pseudochitonia from Thailand,ȮMycoKeys8 40,Ȯ53ů67, 

67.ȮLiu J,K,, Lu Y,Z,, Cheewangkoon R,, To+anun, C,Ȯ2018,ȮPhylogeny and morphology of 
Helicotubeufia gen,Ȯnov,, with three new species in Tubeufiaceae from aquatic 
habitats,ȮMycosphere 98Ȯ495ů509, 

68.ȮSenwanana C,, Phookamsak R,, Bahkali A,H,, Elgroban A,M,, Cheewangkoon R,, Hyde K,D,Ȯ
2018,ȮNeolinocarpon phayaoense sp,Ȯnov,Ȯ&Linocarpaceae'Ȯfrom Thailand,ȮPhytotaxa 
362&1'877ů86, 

69.ȮJessadarom H, Phetruang W, Haitook S, Cheewangkoon R,Ȯ2018,ȮIsolation of Calonectria 
sulawesiensis from soil in Thailand and its pathogenicity against Eucalyptus 
camaldulensis,ȮPlant Pathology & Quarantine 8&1'8Ȯ1ů8, 

70.ȮMaharachchikunbura S,S,N,, Luo Z,L,, Su H,Y,, Alsadi A,M,, Cheewangkoon R,Ȯ2018,Ȯ
Reticulascaceae hyphomycetes from submerged wood in Yunnan, China,ȮPhytotaxa 
348 &3'8Ȯ187ů198, 

71.ȮLiu J,K,, Lu Y,Z,, Cheewangkoon R,, To+AnunȮC,Ȯ2018,ȮPhylogeny and morphology of 
Helicotubeufia gen,Ȯnov,, with three new species in Tubeufiaceae from aquatic 
habitats,ȮMycosphere 9&3'8Ȯ495ů509, 
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ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ŀńĚĽĬŅȮŀńėĶıŇĻŅĸ (H-Index 2) 

ĚŅĬĺŇěńĵ 

ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

ĶŃħńĭĬŅĬŅĝŅĨŇȮ 
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Northern Thailand. Journal of Phytopathology 1ů9. 
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Antagonistic Activity Against Phytopathogens by Bacillus velezensis. Asian Journal of 
Plant Pathology 14(1): 27-35. 
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įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĽĶńĠĵŅȮĺńĸĵŃŏĽĺň (H-Index 7) 

ĚŅĬĺŇěńĵ 

ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

ĶŃħńĭĬŅĬŅĝŅĨŇȮ 
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Eurotiomycetes, Fungi) a Novel Lignicolous Genus. Journal of Frontiers. Microbiol 11:456. 

8. Dong, W., Wang, B., Hyde, K.D., McKenzie, E.H.C., Raja, H.A., Tanaka, K., Abdel-Wahab, M.A., 
Abdel-Aziz, F.A., Doilom, M., Phookamsak, R., Hongsanan, S., Wanasinghe, D.N., Yu, X.D., 
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2020,ȮDetection and molecular characterization of carbendazim+resistant 
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Colletotrichum truncatum isolates causing anthracnose of soybean,ȮJournal of 
Phytopathology 46: 267ů278.    

10.Bao, D,F,, Luo, Z,L,, Jeewon R,, Nalumpang, S,, Su, H,Y,Ȯand Hyde, K,D,Ȯ2019,Ȯ
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ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ŏĔĺĸŇĬȮėŋĦŅĻńĔħŅĔŋĸ (H-Index 4) 

ĚŅĬĺŇěńĵ 

ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

ĶŃħńĭĬŅĬŅĝŅĨŇȮ 

1. Ruangwong, O., Kunasakdakul, K., Wonglom, P., Kim, S.D., Sunpapao, A. 2022. 
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S., Sommano, S.R. 2020. Genomic relationship and physiochemical properties among 
raw materials used for Thai black garlic processing. Food Science & Nutrition 8(1). 

6. Wisetkomolmat, J., Suksathan, R., Puangpradab, R., Kunasakdakul, K., Jantanasakulwong,K., 
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3. ĬńĬĪĳĶĦƢȮŏĨěŃĽĶƟŀĵ, ŏĔĺĸŇĬȮėŋĦŅĻńĔħŅĔŋĸ, ĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬȮŐĸŃȮĻŇĺŅıĶȮīĶĶĴħň,Ȯ2561,ȮįĸĕŀĚ
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įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮƕĸńĬīĬŅȮģŅĮĬıĚļƢĺĶĔŋĸȮ&H-Index 0' 

ĚŅĬĺŇěńĵ 

ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
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įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ŀĶŀŋĴŅȮŏĶŊŀĚĺĚļƢȮ&H-Index 2' 
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system. Aquaculture Nutrition, Volume 27, Issue S1 p. 61-72. 

5. Ruangwong, O., Wonglom, P., Phoka, N., Suwannarach, N., Lumyong, S., Ito, S.I., Sunpapao, 
A. 2021. Biological control activity of Trichoderma asperelloides PSU-P1 against 
gummy stem blight in muskmelon (Cucumis melo). Physiological and Molecular 
Plant Pathology 115, 101663. 
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Lasiodiplodia pseudotheobromae causes postharvest fruit rot of longan in 
Thailand,ȮAustralasian Plant Disease Notes 148Ȯ21,Ȯdoi8Ȯ10,1007-s13314+019+0350+
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9. Supakitthanakorn, S, Akarapisan, A. and Ruangwong, O,Ȯ2018,ȮFirst record of melon yellow 
spot virus in pumpkin and its occurrence in cucurbitaceous crops in Thailand,Ȯ
Australasian Plant Disease Notes 13832, 

 

ĶŃħńĭĝŅĨŇȮ 

/, ŀĶĦĳŅȮŏĝňĵĚŐĕĔ ĴĺńħħŃľƢȮŐĺľŃĴŃ ĻĸŇļġƢȮĻŋĳĔŇěīĬŅĔĶ ŐĸŃȮŀĶŀŋĴŅȮŏĶŊŀĚĺĚļƢ. 2565. ĔŅĶĮĶńĭĮĶŋĚ
ŏĪėĬŇėȮmultiplex RT-PCR ŒĬĔŅĶĨĶĺěľŅĵňĬĪňŗĔŜŅľĬħĔŅĶĽĶƟŅĚĽŅĶĮĢŇĝňĺĬŃȮĽŜŅľĶńĭŒĝƟŏĮƦĬ
ĺŇīňĔŅĶėńħŏĸŊŀĔŐĭėĪňŏĶňĵĮĢŇĮƤĔļƢŏıŊŗŀŒĝƟŒĬĔŅĶėĺĭėŋĴőĶėıŊĝ. ŐĔƞĬŏĔļĨĶȮ/1: /7/+/74. 

2. ĻĸŇļġƢȮĻŋĳĔŇěīĬŅĔĶȮŐĸŃȮŀĶŀŋĴŅȮŏĶŊŀĚĺĚļƢ,Ȯ0340,ȮĔŅĶĨĶĺěĽŀĭŏĝŊŘŀœĺĶńĽŒĬŏĴĸŀĬŐĸŃŐėĬĨŅĸŌĮĪňŗĮĸŌĔ
ŒĬěńĚľĺńħŏĝňĵĚŒľĴƞȮŏĝňĵĚĶŅĵȮŐĸŃĸņıŌĬ,ȮĺŅĶĽŅĶŏĔļĨĶȮ13&/'8Ȯ53+63, 

3,ȮěńĬĪĶŅȮŀŋĮŅĸňȮŐĸŃȮŀĶŀŋĴŅȮŏĶŊŀĚĺĚļƢ,Ȯ2561,ȮĔŅĶėńħŏĸŊŀĔŏĝŊŘŀŐĭėĪňŏĶňĵĪňŗŏĮƦĬĮĢŇĮƤĔļƢĨƞŀŏĝŊŘŀĶŅĽŅŏľĨŋőĶė
ĨƟĬŐĨĔĵŅĚœľĸĕŀĚŏĴĸŀĬ,ȮĺŅĶĽŅĶŏĔļĨĶȮ34&2'8Ȯ179+191, 

4,ȮĽŋħŅĶńĨĬƢȮŐĔƟĺĬŘņŀƞŅĚȮŀńĚĽĬŅȮŀńėĶıŇĻŅĸȮŐĸŃȮŀĶŀŋĴŅȮŏĶŊŀĚĺĚļƢ,Ȯ2561,ȮĔŅĶėńħŏĸŊŀĔœĶőĞŐĭėĪňŏĶňĵŒĬĔŅĶ
ėĺĭėŋĴőĶėįĸŏĬƞŅĪňŗŏĔŇħěŅĔŐĭėĪňŏĶňĵĕŀĚŏĴĸŀĬ,ȮĺŅĶĽŅĶŏĔļĨĶȮ34&2'8Ȯ193+204, 
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ŀŅěŅĶĵƢȮħĶ,ȮMilan Chameera SamarakoonȮ&H-Index 01' 

ĚŅĬĺŇěńĵ 

ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

ĶŃħńĭĬŅĬŅĝŅĨŇȮ 

1. Withee, P., Haituk, S., Senwanna, C., Karunarathna, A., Tamakaew, N., Pakdeeniti, P., 
Suwannarach, N., Kumla, J., Suttiprapan, P., P.W. J., Taylor, Samarakoon, M.C. and 
Cheewangkoon, R. 2022. Identification and Pathogenicity of Paramyrothecium 
Species Associated with Leaf Spot Disease in Northern Thailand. Plants 11: 1445 

2. Manawasinghe IS, Calabon MS, Jones EBG, Zhang YX, Samarakoon MC et al. 2022. 
Mycosphere notes 345ů386. Mycosphere 13: 454ů557. Doi 
10.5943/mycosphere/13/1/3. 

3. Li QR, Zhang X, Lin Y, Samarakoon MC et al. 2022. Morpho-molecular characterisation of 
Arecophila, with A. australis and A. clypeata sp. nov. and A. miscanthi comb. nov. 
MycoKeys 88: 123ů149. 

4. Samarakoon MC, Hyde KD, Maharachchikumbura SSN, Stadler M et al. 2022. Taxonomy, 
phylogeny, molecular dating and ancestral state reconstruction of 
Xylariomycetidae (Sordariomycetes). Fungal Diversity 
https://doi.org/10.1007/s13225-021-00495-5. 

5. Senwanna C, Mapook A, Samarakoon MC, Karunarathna A et al. 2021. Ascomycetes on Para 
rubber (Hevea brasiliensis). Mycosphere 12, 1230ů1408. 

6. Dissanayake LS, Marasinghe DS, Samarakoon MC, Maharachchikumbura SSN et al. 2022 
Three new species of Iodosphaeria (Xylariomycetidae): I. chiayiensis, I. 
jinghongensis and I. thailandica. MycoKeys 86: 1ů17. 
https://doi.org/10.3897/mycokeys.86.75801 

7. Sun Y.-R, Liu N.-G, Samarakoon MC, Jayawardena RS et al. 2021. Morphology and phylogeny 
reveal Vamsapriyaceae fam. nov. (Xylariales, Sordariomycetes) with two novel 
Vamsapriya Species. Journal of Fungi 7: 891. 

8. Chandrasiri SKU, Liu YL, Huang JE, Samarakoon MC et al. 2021. Veronaea aquatica sp. nov. 
(Herpotrichiellaceae, Chaetothyriales, Eurotiomycetes) from submerged bamboo 
in China. Biodiversity Data Journal 9: e64505. 

9. Thiyagaraja V, Lücking R, Ertz D, Samarakoon MC et al. 2021. Mendogia diffusa sp. nov. and 
an updated key to the species of Mendogia (Myriangiaceae, Dothideomycetes). 
Biodiversity Data Journal 9: e67705. 

10.Chethana KWT, Jayawardena RS, Chen YJ, Konta S et al. 2021. Appressorial interactions with 
host and their evolution. Fungal Diversity 110: 75ů107. 
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11.Maharachchikumbura SSN, Chen Y, Ariyawansa HA, Hyde KD et al. 2021. Integrative 
approaches for species delimitation in Ascomycota. Fungal Diversity 109: 155ů
179. 

12.Arachchige LID, Balasuriya A, Cseke LJ, Nathan MV et al. 2021. Occurrence and sustenance 
of Arbuscular Mycorrhizae in selected Dry Zone agricultural lands in Sri Lanka. Sri 
Lankan Journal of Agriculture and Ecosystems 3: 110ů133. 

13. Gajanayake AJ, Samarakoon MC, Bundhun D, Jayawardena RS et al. 2021. A challenge for 
mushroom growers: Daldinia eschscholtzii associated with oyster mushroom 
growing substrate. Chiang Mai Journal of Science 48: 1ů13. 

14. Chethana KWT, Niranjan M, Dong W, Samarakoon MC et al. 2021. AJOM new records and 
collections of fungi: 101-150. Asian Journal of Mycology 4: 113ů260. 

15. Konta S, Hyde KD, Eungwanichayapant PD, Karunarathna SC et al. 2021. Multigene 
phylogeny reveals Haploanthostomella elaeidis gen. et sp. nov. and familial 
replacement of Endocalyx (Xylariales, Sordariomycetes, Ascomycota). Life 11, 
486. 

16. Dissanayake LS, Wijayawardene NN, Dayarathne MC, Samarakoon MC et al. 2021. 
Paraeutypella guizhouensis gen. et sp. nov. and Diatrypella longiasca sp. nov. 
(Diatrypaceae) from China. Biodiversity Data Journal 9: e63864. 

17. Dissanayake LS, Wijayawardene NN, Samarakoon MC, Hyde KD et al. 2021. The taxonomy 
and phylogeny of Austropleospora ochracea sp. nov. (Didymosphaeriaceae) from 
Guizhou, China. Phytotaxa 491: 217ů229. 

18. Samarakoon MC, Promputtha I, Liu JK. 2021. Dendrostoma covidicola sp. nov. 
(Erythrogloeaceae, Diaporthales) on Fagus sylvatica from Sichuan Province, 
China. Phytotaxa 483: 085ů094. 

19. Põlme S, Abarenkov K, Nilsson H, Lindahl BD et al. 2021. FungalTraits: a user-friendly traits 
database of fungi and fungus-like stramenopiles. Fungal Diversity 105: 1ů16. 

20. Hongsanan S, Hyde KD, Phookamsak R, Wanasinghe DN et al. 2020 Refined families of 
Dothideomycetes: Orders and families incertae sedis. Fungal Diversity 105: 17ů
318. 

21. Konta S, Hyde KD, Phookamsak R, Xu JC et al. 2020. Polyphyletic genera in Xylariaceae 
(Xylariales): Neoxylaria gen. nov. and Stilbohypoxylon. Mycosphere 11: 2629ů
2651. 

22. Brahmanage RS, Dayarathne MC, Wanasinghe DN, Thambugala KM et al. 2020. Taxonomic 
novelties of saprobic Pleosporales from selected dicotyledons and grasses. 
Mycosphere 11: 2481ů2541. 

23. Samarakoon MC, Maharachchikumbura SSN, Liu JK, Hyde KD et al. 2020. Molecular 
phylogeny and morphology of Amphisphaeria (= Lepteutypa) 
(Amphisphaeriaceae). Journal of Fungi 6: 174. 
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24. Perera RH, Hyde KD, Maharachchikumbura SSN, Jones EBG et al. 2020 Fungi on wild seeds 
and fruits. Mycosphere 11: 2108ů2480. 

25. Hongsanan S, Hyde KD, Phookamsak R, Wanasinghe DN et al. 2020. Refined families of 
Dothideomycetes: Dothideomycetidae and Pleosporomycetidae. Mycosphere 11: 
1553ů2107. 

26. Karunarathna SC, Mortimer PE, Tibpromma S, Dutta AK et al. 2020. Roridomyces 
phyllostachydis (Agaricales, Mycenaceae), a new bioluminescent fungus from 
Northeast India. Phytotaxa 459: 155ů167. 
 

27. Samarakoon BC, Wanasinghe DN, Samarakoon MC, Phookamsak R et al. 2020. Multi-gene 
phylogenetic evidence suggests Dictyoarthrinium belongs in Didymosphaeriaceae 
(Pleosporales, Dothideomycetes) and Dictyoarthrinium musae sp. nov. on Musa 
from Thailand. MycoKeys 71: 101ů118. 

28. Dissanayake LS, Samarakoon MC, Mortimer PE, Lu YZ et al. 2020. Morpho-molecular 
characterization of two novel amphisphaeriaceous species from Yunnan, China. 
Phytotaxa 446: 144ů158. 

29. Hyde KD, de Silva N, Jeewon R, Bhat DJ et al. 2020. AJOM new records and collections of 
fungi: 1ů100. Asian Journal of Mycology 3: 22ů294. 

30. Mapook A, Hyde KD, McKenzie EHC, Jones EBG et al. 2020. Taxonomic and phylogenetic 
contributions to fungi associated with the invasive weed Chromolaena odorata 
(Siam weed). Fungal Diversity 101: 1ů175. 

31. Bundhun D, Maharachchikumbura SSN, Jeewon R, Senanayake IC et al. 2020. 
https://sordariomycetes.org/, a platform for the identification, ranking and 
classification of taxa within Sordariomycetes. Asian Journal of Mycology 3: 13ů21. 

32. Samarakoon MC, Thongbai B, Hyde KD, Brönstrup M et al. 2020. Elucidation of the life 
cycle of the endophytic genus Muscodor and its transfer to Induratia in 
Induratiaceae fam. nov., based on a polyphasic taxonomic approach. Fungal 
Diversity 1: 177ů210. 

33. Hyde KD, Dong Y, Phookamsak R, Jeewon R et al. 2020. Fungal diversity notes 1151ů1276: 
taxonomic and phylogenetic contributions on genera and species of fungal taxa. 
Fungal Diversity 100: 5ů277. 

34. Hyde KD, Norphanphoun C, Maharachchikumbura SSN, Bhat DJ et al. 2020 Refined families 
of Sordariomycetes. Mycosphere 11: 305ů1059. 

35. Samarakoon MC, Wanasinghe DN, Liu JK, Hyde KD et al. 2019. The genus Neoaquastroma 
is widely distributed; a taxonomic novelty, N. cylindricum sp. nov. 
(Parabambusicolaceae, Pleosporales) from Guizhou, China. Asian Journal of 
Mycology 2: 235ů244. 
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36. Marasinghe DS, Samarakoon MC, Hongsanan S, Boonmee S et al. 2019. Iodosphaeria 
honghense sp. nov. (Iodosphaeriaceae, Xylariales) from Yunnan Province, China. 
Phytotaxa 420: 273ů282. 

37. Jayawardena RS, Hyde KD, McKenzie EHC, Jeewon R et al. 2019. One stop shop III: 
taxonomic update with molecular phylogeny for important phytopathogenic 
genera: 51ů755. Fungal Diversity 103: 87ů218. 

38. Samarakoon SMBC, Samarakoon MC, Aluthmuhandiram JVS, Wanasinghe DN et al. 2019. 
The first report of Daldinia eschscholtzii as an endophyte from leaves of Musa 
sp. (Musaceae) in Thailand. Asian Journal of Mycology 2: 183ů197. 

39. Hyde KD, Tennakoon DS, Jeewon R, Bhat DJ et al. 2019. Fungal diversity notes 1036ů1150: 
taxonomic and phylogenetic contributions on genera and species of fungal taxa. 
Fungal Diversity 96: 1ů242. 

40. Phookamsak R, Hyde KD, Jeewon R, Bhat DJ et al. 2019 Fungal diversity notes 929ů1035: 
taxonomic and phylogenetic contributions on genera and species of fungi. Fungal 
Diversity 95: 1ů273. 

41. Samarakoon MC, Hyde KD, Hongsanan S, McKenzie EHC et al. 2019. Divergence time 
calibrations for ancient lineages of Ascomycota classification based on a modern 
review of estimations. Fungal Diversity 96: 285ů346. 

42. Samarakoon MC, Liu J-K, Hyde KD, Promputtha I. 2019. Two new species of Amphisphaeria 
(Amphisphaeriaceae) from northern Thailand. Phytotaxa 391: 207ů217. 

43. Tibpromma S, Hyde KD, McKenzie EHC, Bhat DJ et al. (2018) ů Fungal diversity notes 840ů
928: micro-fungi associated with Pandanaceae. Fungal Diversity 93: 1-160. 

44. Liu NG, Lin CG, Liu JK, Samarakoon MC et al. 2018. Lentimurisporaceae, a new 
pleosporalean family with divergence times estimates. Cryptogamie Mycologie 
39: 259-283. 

45. Samarakoon MC*ȮNcpĆmfȮB*ȮFwbc KD, Bulgakov TS et al. 2018. Colletotrichum acidae sp. 
nov. from northern Thailand and a new record of C. dematium on Iris sp. 
Mycosphere 9: 583ů597. 

46.Hyde KD, Chaiwan N, Norphanphoun C, Boonmee S et al. 2018. Mycosphere notes 169ů224. 
Mycosphere 9: 271ů430. 

47.ȮWanasinghe DN, Phukhamsakda C, Hyde KD, Jeewon R et al. 2018 Fungal diversity notes 
709ů839: taxonomic and phylogenetic contributions to fungal taxa with an 
emphasis on fungi on Rosaceae. Fungal Diversity 89: 1ů236. 

48.ȮSamarakoon MC, Gafforov Y, Liu N, Maharachchikumbura SSN et al. 2018 Combined multi-
gene backbone tree for the genus Coniochaeta with two new species from 
Uzbekistan. Phytotaxa 336: 043ů058. 



 

79 
 

49.ȮDaranagama DA, Hyde KD, Sir EB, Thambugala KM et al. 2018. Towards a natural 
classification and backbone tree for Graphostromataceae, Hypoxylaceae, 
Lopadostomataceae and Xylariaceae. Fungal Diversity 88: 1ů165. 

 

 

įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬ (H-Index 5) 
 
ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1.ȮTiyayon C., Jaroenwan N. and Thumdee S. 0.0.,ȮEffects of some plant growth regulatorsȮ

on 'Namdokmai Sithong' mango fruit maturation. Acta Horticulturae. /0778Ȯ07/+
072, 

2,ȮThumdee, S., Chareonlertthanakit N., Chuaoen P. and Tiyayon C. 0.0.,ȮMutation breedingȮ
of butterfly pea. Acta Horticulturae /0608Ȯ2/1+20., 

ĶŃħńĭĝŅĨŇ 
/ȮĬńĬĪĳĶĦƢȮŏĨěŃĽĶƟŀĵȮŏĔĺĸŇĬȮėŋĦŅĻńĔħŅĔŋĸȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬȮŐĸŃȮĻŇĺŅıĶȮīĶĶĴħň,Ȯ034/,ȮįĸĕŀĚŀŋĦľĳŌĴŇ

ĨŗņŒĬĔŅĶĝńĔĬņĔŅĶŀŀĔħŀĔĕŀĚľŀĴľńĺŒľĠƞ,ȮĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ27&/ȮıŇŏĻļ'8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ07+10, 
0,ȮŏıĝĶĶńĨĬƢȮěŅĮƤĠĠŃȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬȮŐĸŃȮĻŇĺŅıĶȮīĶĶĴħň,Ȯ034/,ȮįĸĕŀĚĶŃĵŃĮĸŌĔĨƞŀĔŅĶŏĨŇĭőĨŐĸŃȮ

įĸįĸŇĨĕŀĚįńĔŁŅĬ,ȮĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ27&/ȮıŇŏĻļ'8Ȯ/33+/36, 
ĬņŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ 
ĶŃħńĭĝŅĨŇ 
/,ȮėĦŇĨŅȮĽŋĔŒĽȮģŅĔŌĶȮĮƤĠĠŅŒĽȮŐĸŃȮĜńĬĪĸńĔļĦƢȮĨŇĵŅĵĬ,Ȯ2561. įĸĕŀĚĔŅĶĨńħŐĨƞĚĔŇŗĚĸƞŅķħŌĝƞĺĚĕƟŅĚĕŉŘĬ

ĕƟŅĚŐĶĴĪňŗĨƞŅĚĔńĬĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĴŃĴƞĺĚıńĬīŋƢĬŘņħŀĔœĴƟĽňĪŀĚ,Ȯ ĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶıŊĝĽĺĬŐľƞĚĝŅĨŇėĶńŘĚĪňŗȮ17 ĽŌƞĔƟŅĺŒľĴƞıŊĝĽĺĬœĪĵȮ19-21 ıķĻěŇĔŅĵĬȮ2561 ľĬƟŅȮ232-
237. 
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įĻ,ħĶ, ŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚȮȮ&H-IndexȮ7' 
ĚŅĬĺŇěńĵ 
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇ 
1.  Van Doan, H.,ȮC. Lumsangkul,ȮS. H. Hoseinifar,ȮS. Jaturasitha,ȮH. Quang Tran,ȮY. Chanbang,ȮE. Ringø,ȮV. 

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

0 Neamsorn, N., V. Changrue, Y. Chanbang, K. Kunasakdakul, P. Theanjumpol, P. Kantakaew. 2020. 
Electronic nose system for rancidity and insect monitoring of brown rice. E3S Web of Conferences 
187, 04015 (2020). (Online) https://doi.org/10.1051/e3sconf /202018704015. 

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

2 Wangspa, W., S. Vearasilp and Y. Chanbang. 2018. Effects of radio frequency heating and storage time on 
physical and chemical properties of rough rice cv. Khao Dawk Mali 105. CMU J. Nat. Sci.  17(2): 97-
107. 

ĶŃħńĭĝŅĨŇ 
/ ĔńĸĵŅȮĭŋĠĽĚƞŅȮħŅĴĶȮĭńĦĤŋĶńĨĬƢȮĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀȮŐĸŃȮŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚ,Ȯ2564. įĸĕŀĚėĺŅĴĶƟŀĬŐĭĭĲĸŌŀŇħœħĞƢŏĭħ 

ĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶĨƞŀħƟĺĚĚĺĚĕƟŅĺőıħȮĴŀħŐĮƚĚȮŐĸŃėŋĦĳŅıĔŅĶĽňĕŀĚĕƟŅĺıńĬīŋƢĕŅĺħŀĔĴŃĸŇȮ105. ĺŇĪĵŅĻŅĽĨĶƢ
ŏĔļĨĶȮ52(2) (ıŇŏĻļ) 12-15.  

0 ĺĶĺŇĴĸȮĺńĚĻıƞŅľƢȮĦńģĻńĔħŇśȮĔķĨŇĔŅŏĴļȮĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀȮŏĵŅĺĸńĔļĦƢȮěńĬĪĶƢĭŅĚȮŐĸŃȮĦńĢģĺńĥĦƢȮľĴŊŗĬĴŅĦň,Ȯ2564. įĸĕŀĚėĺŅĴ
ĶƟŀĬěŅĔėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋĪňŗĴňĨƞŀĮĶŇĴŅĦŐŀĬőĪœĞĵŅĬŇĬŒĬĕƟŅĺŏĮĸŊŀĔıńĬīŋƢĔŗņŏěƟŅȮĴĝ,Ȯ107. ĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ
52(2) (ıŇŏĻļ) 65-58. 
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ĺŅĶĽŅĶŏĔļĨĶıĶŃĺĶŋĦȮ17(2): 235-246. 

0. ģŇĨŇĦŇĝŅȮœĝĵĝĬŃȮěŇĶŅıĶȮĔŋĸĽŅĶŇĬȮĮƕĵŃĺĶĶĦȮĽŋĪīŇĮĶŃıńĬīƢȮœĽĺĭŌĶĦıŅĬŇĝıńĬīŋƢȮŐĸŃȮīńĠĠŅȮĪŃıŇĚėƢŐĔ,Ȯ 
2562. ĔŅĶĮĶńĭĮĶŋĚĽŅĵıńĬīŋƢŏĝŊŘŀĶŅȮCordyceps tenuipes (Peck) ŏıŊŗŀĔŅĶįĸŇĨŏľŖħĩńŗĚŏĜƟŅľŇĴŃĭĬħńĔŐħƟœľĴ,Ȯ
ĺŅĶĽŅĶŏĔļĨĶȮ35(3): 355-364. 

1. ĸńĔĕŇĔŅȮĮƤĠĠŅĶńĔļŅȮĮƕĵŃĺĶĶĦȮĽŋĪīŇĮĶŃıńĬīƢȮœĽĺȮĭŌĶĦıŅĬŇĝıńĬīƢŋȮŐĸŃȮĺňĵŃĺńĥĬƢȮŒěĨĶĚ,Ȯ2562. ėĺŅĴľĸŅĔ 
ĝĬŇħĕŀĚĴħĪňŗıĭĭĶŇŏĺĦįŇĺħŇĬŒĬĶŃĭĭĔŅĶĮĸŌĔĔŅŐĲŐĭĭĺĬŏĔļĨĶ,ȮĺŅĶĽŅĶĺĬĻŅĽĨĶƢȮ38(1): 167-181. 

2. ĦńģħĬńĵȮĸŇĕŇĨĨĶŃĔŅĶȮěńĔĶıĚļƢȮĽŋĳŅĺĶĶĦƢȮȮĺĚėƢıńĬīƢȮıĶľĴĺĚĻƢȮĜńĨĶĽŋħŅȮŏįŊŀĔŒěŐįƟĺȮīňĶŅĳĶĦƢȮėņĮĸŇĺȮıŇĽŇļģƢȮıŌĸĮĶŃŏĽĶŇģȮĮƕ
ĵŃĺĶĶĦȮĽŋĪīŇĮĶŃıńĬīƢȮŐĸŃȮĺĶŋĥȮĻŇĶŇĺŋĥŇ,Ȯ2562. ĮĶŃĽŇĪīŇĳŅıĕŀĚėŅĶƢĭŅĶŇĸȮĲƕőĮĶĬŇĸȮŐĸŃœĞŏıŀĶƢŏĴĪĶŇĬĨƞŀĔŇŘĚĔŊŀ
ĨŃŏĕŖĭĽŅĴĽňȮAntheromorpha uncinata Jeekel. ĺŅĶĽŅĶŏĔļĨĶȮ35(2): 283-294. 

3, ĺŇīŋĺħňȮŐĽĚĪƟŅĺȮĮƕĵŃĺĶĶĦȮĽŋĪīŇĮĶŃıńĬīƢȮĺňĵŃĺńĥĬƢȮŒěĨĶĚȮŐĸŃȮœĽĺȮĭŌĶĦıŅĬŇĝıńĬīŋƢ,Ȯ2561. ĝĬŇħŐĸŃėĺŅĴĽńĴıńĬīƢĕŀĚĴħĪňŗŀĵŌƞ
ĶƞĺĴĔńĭŏıĸňŘĵľŀĵĽňŏĕňĵĺĭĬĨƟĬĔŅŐĲŒĬĳŅėŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵ,ȮĺŅĶĽŅĶŏĔļĨĶȮ34(2): 1-10. 

4, ĺňĵŃĺńĥĬƢȮŒěĨĶĚȮŏħĝŅȮĺŇĺńĥĬƢĺŇĪĵŅȮĮƕĵŃĺĶĶĦȮĽŋĪīŇĮĶŃıńĬīƢȮĺńĥĬĝńĵȮĨŅŏĽĬ,Ȯ2561. ĔŅĶĪĭĪĺĬŏĔňŗĵĺĔńĭĴħĽĔŋĸĵƞŀĵĴħľĬŅĴ
ŏėňĵĺȮ&Hymenoptera: Formicidae: Formicinae) ŒĬĮĶŃŏĪĻœĪĵ,ȮĺŅĶĽŅĶĺĬĻŅĽĨĶƢȮ37 (1) : 1-15. 
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įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮıĶĽŋĕȮĝńĵĽŋĕȮ 

ĚŅĬĺŇěńĵ 

ĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

ĶŃħńĭĝŅĨŇȮ 

1. ıŇĴıƢĺŇĳŅȮĸŇĮĮŅĬĬĪƢȮŐĸŃıĶĽŋĕȮĝńĵĽŋĕ. 2562,ȮįĸĕŀĚĽŅĶĽĔńħěŅĔıŊĝĽĴŋĬœıĶĭŅĚĝĬŇħĨƞŀĔŅĶėĺĭėŋĴ
œĽƟŏħŊŀĬİŀĵĶŅĔĮĴȮMeloidogyne incognita (Kofoid and White, 1919) Chitwood, 
1949. ĺŅĶĽŅĶŐĔƞĬŏĔļĨĶȮ4 (3): 609-616, 
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2, ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚȮ 
ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2543 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ1' 
 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14ȮľĬƞĺĵĔŇĨ 
Ĕ, ĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ14.575ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14ȮľĬƞĺĵĔŇĨ 
ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
ȮȮȮȮȮȮ&/'ȮĔŅĶěńħĽńĴĴĬŅȮŐĸŃĔŅĶĬņŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅ
ŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ0Ȯ
ĳŅėĔŅĶĻŉĔļŅȮŐĸŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅ
ĔŅĶĻŉĔļŅ 
ȮȮȮȮȮȮ&0'ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵ
ħņŏĬŇĬĔŅĶŒľƟįĸĚŅĬȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶȮľĶŊŀœħƟĬņįĸĚŅĬ
ŀŀĔŏįĵŐıĶƞĨƞŀĽŅīŅĶĦĝĬȮŒĬĶŌĮŐĭĭĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅłȮľĶŊŀŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶ
ĮĶŃĝŋĴȮ&proceedings) őħĵįĸĚŅĬĪňŗŏįĵŐıĶƞĨƟŀĚŏĮƦĬĭĪėĺŅĴ
ĜĭńĭŏĨŖĴȮ&full paper) ěŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ0ȮŏĶŊŗŀĚȮőħĵĴň
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 
 
 
ȮȮȮȮȮ 
 
 
 

ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' 
 
 
 
 
 
 
 
 
&0'ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭ
ĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀȮĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier /ȮľĶŊŀȮ
ŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗĴňėŋĦĳŅıŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĺŇĝŅĔŅĶŒĬ
ĽŅĕŅĺŇĝŅĬńŘĬŕȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĝƟŀĚȮőħĵĺŅĶĽŅĶĬńŘĬĨƟŀĴňĔŅĶĨňıŇĴıƢ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚĽĴŗņŏĽĴŀȮŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵȮ1ȮĮƖȮŐĸŃĴňĔŅĶ
ĨĶĺěĽŀĭėŋĦĳŅıĕŀĚĭĪėĺŅĴőħĵįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭĭĪėĺŅĴȮ
&peer reviewer) ĞŉŗĚŏĮƦĬĭŋėėĸĳŅĵĬŀĔěŅĔľĸŅĔľĸŅĵĽĩŅĭńĬȮŀĵƞŅĚ
ĬƟŀĵȮ1ȮėĬȮĪńŘĚĬňŘĺŅĶĽŅĶĺŇĝŅĔŅĶĬńŘĬŀŅěŏįĵŐıĶƞŏĮƦĬĶŌĮŏĸƞĴĽŇŗĚıŇĴıƢȮ
ľĶŊŀȮŏĮƦĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĪňŗĴňĔņľĬħĔŅĶŏįĵŐıĶƞŀĵƞŅĚŐĬƞĬŀĬ
ĝńħŏěĬȮľĶŊŀŏįĵŐıĶƞŏĮƦĬȮĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶ
ŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮěņĬĺĬȮ/ȮŏĶŊŗŀĚőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ
ŐĸŃŏĽĬŀįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢŒĬ
ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ
/ȮŏĶŊŗŀĚȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔ 

 

 

 

 

 

 

 

 

 

 

 
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĜĭńĭĪňŗȮ15/2565 ŏĶŊŗŀĚŏĔĦĤƢ
ŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢȮȮĸĚ
ĺńĬĪňŗȮ28 ŏĴļŅĵĬȮ2565 

ŏľĴŊŀĬŏħŇĴ 
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ȮȮ&1'ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸ
ĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅėĔŅĶĻŉĔļŅőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭ
ĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŐĸŃĶĺĭĶĺĴĽƞĚ
ĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ8ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ8ȮȮœĴƞĴň 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

ŏľĴŊŀĬŏħŇĴ 



 

 
 

9
3 

ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0' 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2543 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0' 
 
 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮ14ȮľĬƞĺĵĔŇĨ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ02ȮľĬƞĺĵĔŇĨ 
ȮȮȮ/,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮ02ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮ/,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮ/6ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮ/,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.54/ȮŏĪėĬŇėĔŅĶĺŇěńĵĪŅĚőĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.57/ȮĽńĴĴĬŅȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.570ȮĽńĴĴĬŅȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮ/,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.5./ȮėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃľĺƞŅĚıŊĝŐĸŃŏĝŊŘŀőĶėȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.5.1ȮĔŅĶĻŉĔļŅŏĬŊŘŀŏĵŊŗŀıŊĝĪňŗŏĮƦĬőĶėȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.5.4ȮőĶėıŊĝĺŇĪĵŅĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.5.7ȮĬŇŏĺĻĺŇĪĵŅĕŀĚŏĝŊŘŀőĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.5//ȮŐĭėĪňŏĶňĵőĶėıŊĝĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.50/ȮĶŅőĶėıŊĝĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.500ȮŏĝŊŘŀĶŅŒĬőĶĚŏĔŖĭŐĸŃĽŅĶıŇļ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪňŗŏĔŇħěŅĔŏĝŊŘŀĶŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.501ȮĶŅĺŇĪĵŅĮĶŃĵŋĔĨƢĪŅĚĔŅĶŏĔļĨĶȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.507ȮŏĝŊŘŀĶŅŐĮƚĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.51/ȮŀĬŋĔĶĴĺŇīŅĬĕŀĚœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝȮ1ȮľĬƞĺĵĔŇĨ 
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ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮ14ȮľĬƞĺĵĔŇĨ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ02ȮľĬƞĺĵĔŇĨ 
ȮȮȮ/,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ02ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮ/,/ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮ/6ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮ/,/,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.54/ȮŏĪėĬŇėĔŅĶĺŇěńĵĪŅĚőĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.57/ȮĽńĴĴĬŅȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.570ȮĽńĴĴĬŅȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮ/,/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.5./ȮėĺŅĴĽńĴıńĬīƢĪŅĚıńĬīŋĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃľĺƞŅĚıŊĝŐĸŃŏĝŊŘŀőĶėȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.5.1ȮĔŅĶĻŉĔļŅŏĬŊŘŀŏĵŊŗŀıŊĝĪňŗŏĮƦĬőĶėȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.5.4ȮőĶėıŊĝĺŇĪĵŅĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.5.7ȮĬŇŏĺĻĺŇĪĵŅĕŀĚŏĝŊŘŀőĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.5//ȮŐĭėĪňŏĶňĵőĶėıŊĝĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.50/ȮĶŅőĶėıŊĝĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.500ȮŏĝŊŘŀĶŅŒĬőĶĚŏĔŖĭŐĸŃĽŅĶıŇļ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪňŗŏĔŇħěŅĔŏĝŊŘŀĶŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.501ȮĶŅĺŇĪĵŅĮĶŃĵŋĔĨƢĪŅĚĔŅĶŏĔļĨĶȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.507ȮŏĝŊŘŀĶŅŐĮƚĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.51/ȮŀĬŋĔĶĴĺŇīŅĬĕŀĚœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝȮ1ȮľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,034/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0343 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.510ȮœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.52/ȮœĺĶńĽĺŇĪĵŅĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.521ȮĶŃĭŅħĺŇĪĵŅĕŀĚœĺĶńĽĽŅŏľĨŋőĶėıŊĝȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.53/ȮőĶėŏĴĸŖħıńĬīŋƢıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.540ȮŏĪėĬŇėŏĞĶŋƞĴĺŇĪĵŅĪŅĚőĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.55/ȮőĶėıŊĝŒĬĶŃħńĭőĴŏĸĔŋĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.550ȮŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĔŅĶĮƚŀĚĔńĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔņěńħĻńĨĶŌıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.560ȮĔŅĶėĺĭėŋĴőĶėıŊĝĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.561ȮĔŅĶėĺĭėŋĴőĶėıŊĝőħĵŒĝƟĽŅĶŏėĴňȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.573ȮĮƤĠľŅıŇŏĻļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.574ȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚőĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮ/,0ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮœĴƞŏĔŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮ/,0,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň+ 
ȮȮȮȮȮȮȮȮȮȮȮ/,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮœĴƞŏĔŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
ĕ,ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.577ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ȮȮȮȮȮȮ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮȮȮȮ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.510ȮœĽƟŏħŊŀĬİŀĵĻńĨĶŌıŊĝĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.52/ȮœĺĶńĽĺŇĪĵŅĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.521ȮĶŃĭŅħĺŇĪĵŅĕŀĚœĺĶńĽĽŅŏľĨŋőĶėıŊĝȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.53/ȮőĶėŏĴĸŖħıńĬīŋƢıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.540ȮŏĪėĬŇėŏĞĶŋƞĴĺŇĪĵŅĪŅĚőĶėıŊĝȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.55/ȮőĶėıŊĝŒĬĶŃħńĭőĴŏĸĔŋĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.550ȮŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĔŅĶĮƚŀĚĔńĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔņěńħĻńĨĶŌıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.560ȮĔŅĶėĺĭėŋĴőĶėıŊĝĪŅĚĝňĺĳŅıȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.561ȮĔŅĶėĺĭėŋĴőĶėıŊĝőħĵŒĝƟĽŅĶŏėĴňȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.573ȮĮƤĠľŅıŇŏĻļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.574ȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚőĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮ/,0ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮœĴƞŏĔŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮ/,0,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň+ 
ȮȮȮȮȮȮȮȮȮȮȮ/,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮœĴƞŏĔŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
ĕ,ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.577ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 
 

 

 
 
 
 
 

  

ŏıŊŗŀŒľƟĽŀħėĸƟŀĚ
ĔńĭȮPLO ŐĸŃ
ĔŅĶĽŀĬěĶŇĚ 

ŏľĴŊŀĬŏħŇĴ 
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ŐĭĭȮ0Ȯ&Ĩƞŀ'   

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,034/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0343 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ĕ,ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14.577ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ȮȮȮȮȮȮ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮȮȮȮ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴň 
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
ȮȮȮ&/'Ȯ ĬńĔĻŉĔļŅěŃĨƟŀĚěńħĽńĴĴĬŅŏŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĬŇıĬīƢŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞ
ĬƟŀĵĔĺƞŅȮ0ȮĳŅėĔŅĶĻŉĔļŅŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħ
ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 
ȮȮȮ&0'ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵħņŏĬŇĬĔŅĶŒľƟ
įĸĚŅĬľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶȮ ľĶŊŀ
ĽŇŗĚıŇĴıƢĪŅĚĺŇĝŅĔŅĶȮ ľĶŊŀŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗĴňĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴȮ
&proceedings) őħĵįĸĚŅĬĪňŗŏįĵŐıĶƞĬńŘĬĨƟŀĚŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ &Full 
paper) ěņĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚ 
 
 
 
 
 
ȮȮȮ&1'ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮ ĪŋĔĳŅėĔŅĶĻŉĔļŅȮ őħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅȮĮĶŃěņėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 

ĕ,ȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ14.577ȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 
 
 
 
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 
 
 
ȮȮȮȮȮȮȮȮȮ&0'įĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢȮœħƟĶńĭĔŅĶ
ŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ
ľĶŊŀȮĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier /ȮľĶŊŀȮŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗĴň
ėŋĦĳŅıŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭŒĬĺĚĺŇĝŅĔŅĶŒĬĽŅĕŅĺŇĝŅĬńŘĬŕȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĝƟŀĚȮ
őħĵĺŅĶĽŅĶĬńŘĬĨƟŀĴňĔŅĶĨňıŇĴıƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚĽĴŗņŏĽĴŀȮ ŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚ
ĬƟŀĵȮ1ȮĮƖȮŐĸŃĴňĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĕŀĚĭĪėĺŅĴőħĵįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭ
ĭĪėĺŅĴȮ &peer reviewer) ĞŉŗĚŏĮƦĬĭŋėėĸĳŅĵĬŀĔěŅĔľĸŅĔľĸŅĵĽĩŅĭńĬȮ
ŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĪńŘĚĬňŘĺŅĶĽŅĶĺŇĝŅĔŅĶĬńŘĬŀŅěŏįĵŐıĶƞŏĮƦĬĶŌĮŏĸƞĴĽŇŗĚıŇĴıƢȮľĶŊŀȮ
ŏĮƦĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ ĪňŗĴňĔņľĬħĔŅĶŏįĵŐıĶƞŀĵƞŅĚŐĬƞĬŀĬĝńħŏěĬȮ ľĶŊŀ
ŏįĵŐıĶƞŏĮƦĬȮĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮ &Proceedings) ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅĬńŘĬȮ
ěņĬĺĬȮ/ȮŏĶŊŗŀĚőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔ 

 
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭȮPLO ŐĸŃ
ĔŅĶĽŀĬěĶŇĚ 
 
 
 
 
 
 
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĜĭńĭĪňŗȮ
/3-0343ȮŏĶŊŗŀĚŏĔĦĤƢŐĸŃŐĬĺ
ĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞįĸĚŅĬ
ĮĶŇĠĠŅĬŇıĬīƢȮ ĸĚĺńĬĪňŗȮ 06Ȯ
ŏĴļŅĵĬȮ0343 

 

ŏľĴŊŀĬŏħŇĴ 

ŏľĴŊŀĬŏħŇĴ 

ŏľĴŊŀĬŏħŇĴ 
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5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔņľĬħĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ȮȮȮȮȮȮȮ/'ȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔ/' 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
14.575 ȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0   ľĬƞĺĵĔŇĨ 
14.575 ȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
14.575 ȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
14.575 ȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ ĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
14.575 ȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12  

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
14.575 ȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12 
  ĶĺĴ 5 

ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14 ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ36 
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ȮȮȮȮȮȮȮ2'ȮŐĭĭȮ2Ȯ&ŐįĬȮĔȮŐĭĭȮĔ2' 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
14.54/ȮȮȮȮȮȮȮȮȮȮȮŏĪėĬŇėĔŅĶĺŇěńĵĪŅĚőĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
14.54/ȮȮȮȮȮȮȮȮȮȮȮŏĪėĬŇėĔŅĶĺŇěńĵĪŅĚőĶėıŊĝȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
14.57/ ȮȮȮȮȮĽńĴĴĬŅȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
14.57/ ȮȮȮȮȮĽńĴĴĬŅȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
14.577ȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1. 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
14.577ȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1. 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
14.570ȮȮȮȮȮȮȮȮȮȮȮĽńĴĴĬŅȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
14.577ȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ5 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
14.570ȮȮȮȮȮȮȮȮȮȮȮĽńĴĴĬŅȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
14.577ȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěńħĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
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6. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 
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