
 
 
  

 
 
 

 
 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2561) 
ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶ 

 
 
 

 
 
 

 
 
 

 
 
 
 
 
 

ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮěńĚľĺńħŏĝňĵĚŒľĴƞ 



Ĵėŀ,0           Ĕ 

ĽĶŋĮĕńŘĬĨŀĬĔŅĶŏĽĬŀľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,034/' 

ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

ĔŅĶŏĽĬŀľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ &ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ
ı,Ļ,034/'ȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĪňŗĮĶŃĝŋĴȮħńĚĬňŘ 

 /,ȮėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮ 
 ȮȮȮȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0334' 

ŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗȮ2ȮŏĴŊŗŀĺńĬĪňŗȮ/ȮĔŋĴĳŅıńĬīƢȮı,Ļ,034. 
 0,ȮėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,034/Ȯ 
ŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗ 1 ŏĴŊŗŀĺńĬĪňŗ 5 ŏĴļŅĵĬȮı,Ļ,Ȯ2560 

 1,ȮėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,034/Ȯ 
ŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗ 1 ŏĴŊŗŀĺńĬĪňŗ 13 ĔĶĔġŅėĴȮı,Ļ,034. 

 2,ȮėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮȮœħƟŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
ŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗ 1 ŏĴŊŗŀĺńĬĪňŗȮ8 ĽŇĚľŅėĴȮı,Ļ,034. 

3,ȮėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮŏľŖĬĝŀĭŒľƟĬŜŅŏĽĬŀľĸńĔĽŌĨĶĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵȮ 
ŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗ 3/2561 ŏĴŊŗŀĺńĬĪňŗ 2 ŏĴļŅĵĬȮı,Ļ,Ȯ2561  

 4,ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵȮŏľŖĬĝŀĭŒľƟĬŜŅŏĽĬŀľĸńĔĽŌĨĶĨƞŀĽĳŅĴľŅĺŇĪĵŅĸńĵ 
ŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗȮ7/2561 ŏĴŊŗŀĺńĬĪňŗ 18 ŏĴļŅĵĬȮı,Ļ,034. 

 5,ȮĽĳŅĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶ-ŀĬŋĴńĨŇľĸńĔĽŌĨĶȮ 
ŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗȮ4/2561 ŏĴŊŗŀĺńĬĪňŗ 6 ıķĻĳŅėĴȮı,Ļ,034. 
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ėŜŅĬŜŅ 
 

ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮŏĮƦĬľĬƞĺĵĚŅĬŒľĴƞȮŒĬĔŜŅĔńĭĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĴňģŅĬŃŏĪňĵĭŏĪƞŅ
ėĦŃȮŐĸŃœħƟħŜŅŏĬŇĬĔŅĶħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŏĮƕħĽŀĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬ
ĪħŐĪĬȮħƟŅĬĔŅĶĺŇěńĵŐĸŃĭĶŇĔŅĶĺŇĝŅĔŅĶĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬ 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮȮ(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561) 
ŏĮƦĬľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮ(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ
ı,Ļ,2556)ȮőħĵĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵȮĽŀħėĸƟŀĚĔńĭĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚ ĻŇļĵƢ
ŏĔƞŅȮĬńĔĻŉĔļŅĮƤěěŋĭńĬȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĮĶŃĔŀĭĔŅĶĨƞŅĚȮŕȮĪňŗĮĶŃĔŀĭīŋĶĔŇěĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬŐĸŃ
ıĸńĚĚŅĬŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĽŅĴŅĶĩĨŀĭĽĬŀĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃ
ĬŅĬŅĝŅĨŇȮĞŉŗĚĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮœħƟĪŜŅĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟŏĔŇħėĺŅĴĽĴĭŌĶĦƢĕŀĚŏĬŊŘŀľŅ
ĴŅĔĕŉŘĬȮőħĵĴŋƞĚľĺńĚŒľƟĬńĔĻŉĔļŅŏĮƦĬĔŜŅĸńĚŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻĨƞŀœĮ 
 ľĸńĔĽŌĨĶĜĭńĭĮĶńĭĮĶŋĚĬňŘĴňĽƞĺĬĽŜŅėńĠĮĶŃĔŀĭħƟĺĵȮ6ȮľĴĺħȮœħƟŐĔƞȮĕƟŀĴŌĸĪńŗĺœĮȮĕƟŀĴŌĸŏĜıŅŃĕŀĚ
ľĸńĔĽŌĨĶȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶ
ĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢȮĔŅĶĮĶŃĔńĬėŋĦĳŅı
ľĸńĔĽŌĨĶȮŐĸŃĔŅĶĮĶŃŏĴŇĬŐĸŃĔŅĶĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĞŉŗĚĔŅĶĬŜŅŏŀŅľĸńĔĽŌĨĶœĮŒĝƟŒĬ
ĔŅĶĽŀĬĨƟŀĚıŇěŅĶĦŅŒľƟĽŀħėĸƟŀĚĔńĭĺńĨĩŋĮĶŃĽĚėƢȮŏıŊŗŀĝƞĺĵŒľƟĽŅĴŅĶĩŒĝƟľĸńĔĽŌĨĶĬňŘœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıĨƞŀœĮ 

 
 

 
ȮȮȮȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮ 
ȮȮȮȮȮĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
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ĽŅĶĭńĠ 
ŏĶŊŗŀĚ ľĬƟŅ 

ĽĶŋĮĕńŘĬĨŀĬĔŅĶŏĽĬŀľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ Ĕ 

ėŜŅĬŜŅ ĕ 

ĽŅĶĭńĠ ė 

ľĴĺħĪňŗȮ1ȮĕƟŀĴŌĸĪńŗĺœĮ / 

ľĴĺħĪňŗ 0Ȯ ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 5 

ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ // 

ľĴĺħĪňŗȮ4 įĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 5/ 

ľĴĺħĪňŗȮ3ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ /.2 

ľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ /.5 

ľĴĺħĪňŗȮ7 ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ /.6 

ĳŅėįĬĺĔ //4 

ŏŀĔĽŅĶŐĬĭȮ/ȮȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĔńĭŏĔĦĤƢĴŅĨĶģŅĬȮľĸńĔĽŌĨĶŏĔƞŅ+ľĸńĔĽŌĨĶŒľĴƞ //5 

ŏŀĔĽŅĶŐĬĭȮ0ȮȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĸŃŏŀňĵħĨŅĴőėĶĚĽĶƟŅĚȮľĸńĔĽŌĨĶŏĔƞŅ+ľĸńĔĽŌĨĶŒľĴƞ //6 

ŏŀĔĽŅĶŐĬĭȮ3  ĽŅĶŃĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕȮ ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮȮ
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/' /01 

ĮĶŃĺńĨŇŐĸŃįĸĚŅĬĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ/ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ /21 

ŏŀĔĽŅĶŐĬĭȮ5ȮȮĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮŏĶŊŗŀĚȮȮĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 0.5 

ŏŀĔĽŅĶŐĬĭȮ6ȮȮĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮŏĶŊŗŀĚȮȮĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 0.6 

ŏŀĔĽŅĶŐĬĭȮ7 ȮĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴĕŀĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮ 
ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 0.7 

ŏŀĔĽŅĶŐĬĭȮ8 ȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,0334 0// 

ŏŀĔĽŅĶŐĬĭȮ9 ȮĽńĠĠŅěƟŅĚŀŅěŅĶĵƢĝŅĺĨƞŅĚĮĶŃŏĪĻ 001 

ŏŀĔĽŅĶŐĬĭȮ10 ȮĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠĨĶňȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮȮı,Ļ,Ȯ0331 01. 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 

 
ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
ĺŇĪĵŅŏĕĨ-ėĦŃ   ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
 

ľĴĺħĪňŗȮ1ȮĕƟŀĴŌĸĪńŗĺœĮ 
 

1. ĝŊŗŀľĸńĔĽŌĨĶ  
&ĳŅļŅœĪĵ'       :   ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
&ĳŅļŅŀńĚĔķļ'        :   Bachelor of Engineering Program in Renewable Energy 
 

2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮ: ĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮ&ıĸńĚĚŅĬĪħŐĪĬ' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮȮ: ĺĻ,ĭ,Ȯ&ıĸńĚĚŅĬĪħŐĪĬ' 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅŀńĚĔķļ'  : Bachelor of Engineering (Renewable Energy) 
ĝŊŗŀĵƞŀȮ&ĳŅļŅŀńĚĔķļ'   : B.Eng. (Renewable Energy) 
 

3. ĺŇĝŅŏŀĔ     œĴƞĴň 
 
4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ /35 ìÚ¬èãÂõÖ 
  
5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 

5.1 ĶŌĮŐĭĭ 
ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮ2ȮĮƖȮĪŅĚĺŇĝŅĔŅĶ 

5.2 ĳŅļŅĪňŗŒĝƟ     
ľĸńĔĽŌĨĶěńħĔŅĶĻŉĔļŅŏĮƦĬĳŅļŅœĪĵ ŐĸŃĳŅļŅŀńĚĔķļ 

5.3 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅ    
ĶńĭĬńĔĻŉĔļŅœĪĵȮŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĴňıŊŘĬģŅĬĪŅĚĳŅļŅœĪĵ 

5.4 ėĺŅĴĶƞĺĴĴŊŀĔńĭĴľŅĺŇĪĵŅĸńĵŀŊŗĬ  
ŏĮƦĬľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĨƞĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅŒĬ
ĴľŅĺŇĪĵŅĸńĵ ŏėĶŊŀĕƞŅĵĨŅĴȮľĴĺħ 3 ĕƟŀȮ0,6 

5.5 ĔŅĶŒľƟĮĶŇĠĠŅĔńĭįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
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6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŏľŖĬĝŀĭ-ŀĬŋĴńĨŇľĸńĔĽŌĨĶ 
6.1 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361ȮĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

 ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮı,Ļ,Ȯ0356 
6.2 ŏĮƕħĽŀĬĳŅėŏĶňĵĬĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ0361 
6.3 ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮŏľŖĬĝŀĭŒľƟĬŜŅŏĽĬŀľĸńĔĽŌĨĶĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ 
ĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗ 3/2561 ŏĴŊŗŀĺńĬĪňŗ 2 ŏĴļŅĵĬȮ2561 

6.4 ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵȮŏľŖĬĝŀĭŒľƟĬŜŅŏĽĬŀĨƞŀĽĳŅĴľŅĺŇĪĵŅĸńĵ 
ŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗȮ7/2561 ŏĴŊŗŀĺńĬĪňŗ 18 ŏĴļŅĵĬȮı,Ļ,034. 

6.5 ĽĳŅĴľŅĺŇĪĵŅĸńĵŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶ-ŀĬŋĴńĨŇľĸńĔĽŌĨĶ 
 ŒĬĔŅĶĮĶŃĝŋĴȮėĶńŘĚĪňŗ 4/2561 ŏĴŊŗŀĺńĬĪňŗ 6 ıķĻĳŅėĴȮı,Ļ,034. 

 
7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ  
 ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮı,Ļ,Ȯ0331ȮŒĬĮƖĔŅĶĻŉĔļŅȮı,Ļ,Ȯ2563  
 
8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĚŅĬħƟŅĬĺŇĝŅĔŅĶȮĚŅĬħƟŅĬĺŇěńĵȮĚŅĬħƟŅĬĬĺńĥĔĶĶĴŐĸŃĽŇŗĚĮĶŃħŇļģƢȮĚŅĬħƟŅĬĽńĚėĴĻŅĽĨĶƢȮĚŅĬ
ħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĚŅĬħƟŅĬĔŅĶŏĔļĨĶĕŀĚĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬȮŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňı
ŀŇĽĶŃ 
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9. ĝŊŗŀȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  

Īňŗ 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ 
ĽŜŅŏĶŖě 

ĔŅĶĻŉĔļŅěŅĔ 
ĮƖȮ 
ı,Ļ, 

1, ŀŅěŅĶĵƢ ĬŅĵĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ ĮĶ,ħ, 
 

ŏĪėőĬőĸĵňıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2552 
 

ĺĻ,Ĵ, 
 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2540 
 

ĺĻ,ĭ, ĺŇĻĺĔĶĶĴ
ŀŇŏĸėĪĶŀĬŇĔĽƢ 

ĺŇĪĵŅĸńĵŏŀŏĞňĵŀŅėŏĬĵƢ 2533 

2. ŀŅěŅĶĵƢ ĬŅĚĽŅĺěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶ ĮĶ.ħ. ĺŇĻĺĔĶĶĴŏėĴň ĴľŅĺŇĪĵŅĸńĵ  
ĽĚĕĸŅĬėĶŇĬĪĶƢ 

2555 

ĺĪ,Ĵ, 
 

ŏĪėőĬőĸĵň 
ĭĶĶěŋĳńĦĤƢ 

ĴľŅĺŇĪĵŅĸńĵ  
ĽĚĕĸŅĬėĶŇĬĪĶƢ 

2552 
 

ĺĪ,ĭ, ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵ  
ĽĚĕĸŅĬėĶŇĬĪĶƢ 

2550 

3. ȮȮŀŅěŅĶĵƢ ĬŅĚĽŅĺĽŋĸńĔļĦŅȮȮĴĚėĸ ĮĶ,ħ, 
 

ŏĪėőĬőĸĵňıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2556 

ĺĻ,Ĵ, 
 
ŏĪėőĬőĸĵňıĸńĚĚŅĬ 
 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2547 
 

ĺĻ,ĭ, ĺŇĻĺĔĶĶĴŏĔļĨĶ ĴľŅĺŇĪĵŅĸńĵ 
ŏĔļĨĶĻŅĽĨĶƢ 

2544 

4, ŀŅěŅĶĵƢ ĬŅĵĮĶŇĠȮėĚĔĶŃıńĬīƢ ĺĻ,ħ ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 0335 
ĺĻ,Ĵ, ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 033/ 
ĺĻ,ĭ, ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚěńĔĶ 

ĔĸŏĔļĨĶ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 0327 

5. ȮȮŀŅěŅĶĵƢȮ Mr.Rameshprabu  
Ramaraj 

Ph.D. Soil and Water  
Conservation 
Renewable 

National Chung Hsing  
University, Taiwan 
 

034. 

M.Eng  Energy 
Engineering 

Maejo University, 
Thailand 

0337 

M.Phil. Zoology Bharathiar University, 
India. 

2548 

M.Sc. Zoology  Madurai Kamaraj  
University, India. 

2547 

B.Sc. Zoology Madurai Kamaraj  
University, India. 

2545 
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10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
10.1 ŀŅėŅĶŏĶňĵĬĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
10.2 ŀŅėŅĶŏĶňĵĬĶĺĴĨƞŅĚȮŕȮĳŅĵŒĬĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
10.3 ľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
10.4 ľƟŀĚŐĸŃĽĩŅĬĪňŗĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
10.5 ľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚħƟŅĬıĸńĚĚŅĬȮĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵȮ&ĽĩŅĬĮĶŃĔŀĭĔŅĶŏŀĔĝĬ' 
 

11. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
11.1 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 

1) ȮȮȮĮƤěěŋĭńĬĪńŗĺőĸĔĔŜŅĸńĚŒľƟėĺŅĴĽĬŒěŏĔňŗĵĺĔńĭĺŇĔķĨŇĪŅĚħƟŅĬıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴĪňŗ
ŏĔŇħĕŉŘĬȮŏĬŊŗŀĚěŅĔıĸńĚĚŅĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĔŜŅĸńĚěŃľĴħĸĚȮŐĬĺőĬƟĴĔŅĶŒĝƟıĸńĚĚŅĬĪħŐĪĬ-ıĸńĚĚŅĬ
ĪŅĚŏĸŊŀĔěŉĚŏĮƦĬĨńĺŏĸŊŀĔĶŃħńĭĨƟĬŕȮĕŀĚĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚőĸĔȮŐĸŃŏıŊŗŀŒľƟŏĔŇħėĺŅĴĽŀħėĸƟŀĚĔńĭĬőĵĭŅĵȮ
Thailand 4.0 ĪňŗěŃĴňĔŅĶĸħĔŅĶıŉŗĚıŅŏĝŊŘŀŏıĸŇĚĲŀĽĞŇĸĸĚȮ1 ĸƟŅĬĭŅĶƢŏĶĸ/ĺńĬȮĸħĔŅĶĮĸƞŀĵĔƠŅĞ
ėŅĶƢĭŀĬœħŀŀĔœĞħƢȮŐĸŃĴňĔŅĶĽƞĚŏĽĶŇĴŒľƟŒĝƟıĸńĚĚŅĬĪħŐĪĬŒĬĽńħĽƞĺĬĪňŗŏıŇŗĴĕŉŘĬȮħńĚĬńŘĬŏıŊŗŀŏĮƦĬĔŅĶıńĥĬŅ
ŀĚėƢėĺŅĴĶŌƟŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬ-ıĸńĚĚŅĬĪŅĚŏĸŊŀĔȮěŉĚĴňėĺŅĴĨƟŀĚĔŅĶĭńĦĤŇĨľĶŊŀ
ĭŋėĸŅĔĶŒĬĽŅĕŅĺŇĝŅĬňŘŏıŇŗĴĕŉŘĬ 

2) ĮƤěěŋĭńĬĳŅėīŋĶĔŇěŐĸŃŀŋĨĽŅľĔĶĶĴĴňĔŅĶŐĕƞĚĕńĬĔńĬėƞŀĬĕƟŅĚĽŌĚȮĽƞĚįĸŒľƟĴňĔŅĶŒĝƟ
ıĸńĚĚŅĬŀĵƞŅĚœĶƟĕňħěŜŅĔńħĞŉŗĚŏĮƦĬœĮŀĵƞŅĚĲŋƙĴŏĲƘŀĵŐĸŃĴňįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴȮħńĚĬńŘĬŏıŊŗŀŒľƟĳŅėīŋĶĔŇě
ŐĸŃŀŋĨĽŅľĔĶĶĴŏĔŇħėĺŅĴĨĶŃľĬńĔŏĔňŗĵĺĔńĭįĸĔĶŃĪĭħƟŅĬıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĨĸŀħěĬĴňĔŅĶěńħ
ĔŅĶıĸńĚĚŅĬŀĵƞŅĚĩŌĔĨƟŀĚȮěŉĚěŜŅŏĮƦĬĨƟŀĚĴňĭńĦĤŇĨľĶŊŀĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠŏĔňŗĵĺĔńĭĔŅĶ
ıńĥĬŅĔŅĶŒĝƟȮĔŅĶěńħĔŅĶĪŅĚħƟŅĬıĸńĚĚŅĬľĶŊŀıĸńĚĚŅĬĪħŐĪĬ 

3) ĮƤěěŋĭńĬľĸńĔĽŌĨĶĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬľĶŊŀıĸńĚĚŅĬĽƞĺĬŒľĠƞĴňĔŅĶŏĮƕħĽŀĬŒĬ
ĶŃħńĭĭńĬĪŇĨĻŉĔļŅȮĔŅĶŏĮƕħĽŀĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶňŒĬĮĶŃŏĪĻĴňŏıňĵĚœĴƞĔňŗŐľƞĚȮĽƞĺĬŒľĠƞěŃĴňĔŅĶŏĮƕħĽŀĬ
ĶƞĺĴĔńĭĔĸŋƞĴĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŀŊŗĬŕȮĞŉŗĚĽƞĚįĸŒľƟĔĶŃĭĺĬĔŅĶŏĶňĵĬĺŇĝŅħƟŅĬıĸńĚĚŅĬĪħŐĪĬľĶŊŀ
ıĸńĚĚŅĬĸħĸĚȮħńĚĬńŘĬŏıŊŗŀŒľƟĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅħƟŅĬıĸńĚĚŅĬĪħŐĪĬľĶŊŀıĸńĚĚŅĬŏĔŇħĮĶŃĽŇĪīŇįĸěŉĚ
ěŜŅŏĮƦĬĨƟŀĚĴňĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴĝŜŅĬŅĠħƟŅĬĽŅĕŅĬňŘőħĵĨĶĚ 
 

11.2 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ  
 ŒĬĮƤěěŋĭńĬĮƤĠľŅŏĶŊŗŀĚıĸńĚĚŅĬŏĮƦĬĮƤĠľŅĶŃħńĭĝŅĨŇĪňŗěŃĨƟŀĚĴňĔŅĶŏĶƞĚŐĔƟœĕŀĵƞŅĚĶňĭħƞĺĬȮ
ĔŅĶŐĔƟĮƤĠľŅħƟŅĬıĸńĚĚŅĬŀĵƞŅĚĵńŗĚĵŊĬěŃĨƟŀĚŏĶŇŗĴĨńŘĚŐĨƞĨńĺĭŋėėĸȮėĶŀĭėĶńĺȮĝŋĴĝĬȮŐĸŃėĬŒĬĝŅĨŇĪŋĔėĬȮ
ĨĸŀħěĬľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃŏŀĔĝĬȮĞŉŗĚĮƤěěŋĭńĬĮĶŃŏĪĻœĪĵĵńĚĕŅħĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠ
ħƟŅĬıĸńĚĚŅĬĪħŐĪĬľĶŊŀıĸńĚĚŅĬŏĮƦĬěŜŅĬĺĬĴŅĔȮŒĬĔŅĶŀŀĔŐĭĭȮıńĥĬŅȮĽƞĚŏĽĶŇĴŐĸŃĩƞŅĵĪŀħĔŅĶŒĝƟ
ŏĪėőĬőĸĵňıĸńĚĚŅĬĪħŐĪĬľĶŊŀıĸńĚĚŅĬ ĔŅĶĮĸŌĔěŇĨĽŜŅĬŉĔĔŅĶŒĝƟŐĸŃĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
ŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶıńĥĬŅıĸńĚĚŅĬĪħŐĪĬľĶŊŀıĸńĚĚŅĬıĶƟŀĴĔńĭĝŋĴĝĬĞŉŗĚěŃĬŜŅœĮĽŌƞėĺŅĴĴň
ŏĽĩňĵĶĳŅıħƟŅĬıĸńĚĚŅĬĪħŐĪĬľĶŊŀıĸńĚĚŅĬŀĵƞŅĚĵńŗĚĵŊĬŒĬŀĬŅėĨ 
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12. įĸĔĶŃĪĭěŅĔȮĕƟŀȮ11.1 ŐĸŃȮ11.2 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 

12.1 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
ĔŅĶıńĥĬŅĕŀĚľĸńĔĽŌĨĶěŃŏĬƟĬĔŅĶıńĥĬŅĭńĦĤŇĨŒľƟĴňėĺŅĴĶŌƟĨŅĴĔĶŀĭĔŅĶŏĶňĵĬĶŌƟŒĬ

ĻĨĺĶĶļĪňŗȮ21 ŀńĬœħƟŐĔƞȮ3R &ĔŅĶŀƞŅĬȮĔŅĶŏĕňĵĬȮŐĸŃėĦŇĨĻŅĽĨĶƢ'ȮŐĸŃȮ4C &ĔŅĶėŇħĺŇŏėĶŅŃľƢȮĔŅĶĽŊŗŀĽŅĶ
ĶĺĴĩŉĚĽŊŀĽńĚėĴŀŀĬœĸĬƢȮ&Sicial Media)ȮėĺŅĴĶƞĺĴĴŊŀȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ' ŏıŊŗŀŒľƟĭńĦĤŇĨĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠĽľĺŇĝŅĔŅĶĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬȮŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėĶńģȮŏŀĔĝĬŐĸŃŒĬ
ĶŃħńĭĝŋĴĝĬľĶŊŀŀŋĨĽŅľĔĶĶĴȮőħĵŏĬƟĬĔŅĶěńħĔŅĶıĸńĚĚŅĬĪħŐĪĬĽƞĚŏĽĶŇĴȮĩƞŅĵĪŀħŐĸŃĔŅĶĮĸŌĔěŇĨĽŜŅĬŉĔ
ĔŅĶŒĝƟŐĸŃŀĬŋĶńĔļƢŏĪėőĬőĸĵňıĸńĚĚŅĬĪħŐĪĬŏıŊŗŀĽŅĴŅĶĩĨŀĭĽĬŀĚĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶıĸńĚĚŅĬĕŀĚőĸĔŐĸŃĽŅĴŅĶĩĮĶŃĔŀĭĔŅĶīŋĶĔŇĨȮ&Enterpreneur)ȮœħƟŀĵƞŅĚĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
őħĵŏĬƟĬĔŅĶĭĶŇľŅĶěńħĔŅĶĶƞĺĴĔńĭĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃŏŀĔĝĬȮĴňėĺŅĴĽŅĴŅĶĩħƟŅĬěŇĨĺŇĪĵŅĽńĚėĴȮ&Social 
Psychology)ȮŐĸŃĴňĪńĻĬėĨŇĪňŗħňĨƞŀĺŇĝŅĝňıȮ 

 
12.2 ȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 

1) įĸŇĨĭńĦĤŇĨŏĜıŅŃĪŅĚĪňŗĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬŏĪėőĬőĸĵňıĸńĚĚŅĬĪħŐĪĬ ĪňŗĴňėĺŅĴ
ŀħĪĬȮĽŌƟĚŅĬȮĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮĝŋĴĝĬȮĽńĚėĴȮŐĸŃŒľƟŏıňĵĚıŀĨŅĴėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĮĶŃŏĪĻ őħĵĴňĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠŐĸŃėŜŅĬŉĚĩŉĚĽĩŅĬĔŅĶĦƢĳŅĺŃŏĻĶļģĔŇě
ėĺŅĴŏĮĸňŗĵĬŐĮĸĚŐĸŃėĺŅĴĨƟŀĚĔŅĶıĸńĚĚŅĬĕŀĚőĸĔĕŀĚĮĶŃŏĪĻ 

2) ĨŀĭĽĬŀĚĔŅĶıńĥĬŅĚŅĬĺŇěńĵŐĸŃĵŋĪīĻŅĽĨĶƢħƟŅĬıĸńĚĚŅĬĪħŐĪĬĕŀĚĴľŅĺŇĪĵŅĸńĵ
ŐĴƞőěƟ 
 
13. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵ 

13.1 ȮĔĸŋƞĴĺŇĝŅ-ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬőħĵėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬ 
+ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮœħƟŐĔƞȮĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮĔĸŋƞĴĺŇĝŅ
ĽńĚėĴĻŅĽĨĶƢȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢȮŐĸŃĔĸŋƞĴĺŇĝŅĳŅļŅ 
+ȮľĴĺħĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮœħƟŐĔƞȮŏėĴňȮĲƕĽŇĔĽƢȮėĦŇĨĻŅĽĨĶƢ 

 
13.2 ȮĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬ 

 œĴƞĴň 
 
13.3 ȮĔŅĶĭĶŇľŅĶěńħĔŅĶ 

1. ĴňĔŅĶĮĶŃĝŋĴľŅĶŊŀĶŃľĺƞŅĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŐĸŃįŌƟĪňŗŏĔňŗĵĺĕƟŀĚŒĬĪŋĔĳŅėĽƞĺĬȮŏıŊŗŀ
ıŇěŅĶĦŅĶŅĵĺŇĝŅŏĬŊŘŀľŅĔŅĶĽŀĬȮĔŅĶĮĶńĭĮĶŋĚŏĬŊŘŀľŅȮĔŅĶĔŅĶĮĶŃŏĴŇĬįĸȮŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶĭĶŇľŅĶĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĨŅĴľĸńĔĔŅĶȮPDCA ŏıŊŗŀŒľƟȮŏıŊŗŀŒľƟœħƟŏĬŊŘŀľŅėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶŐĸŃ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
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2. ŒľƟĴňįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅĪŋĔĶŅĵĺŇĝŅȮŏıŊŗŀĪŜŅľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬĔńĭŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ/ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŀŅěŅĶĵƢįŌƟĽŀĬȮĬńĔĻŉĔļŅȮŒĬŏĶŊŗŀĚĪňŗŏĔňŗĵĺĔńĭĶŅĵĸŃŏŀňĵħĕŀĚ
ĶŅĵĺŇĝŅĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĺńħįĸŐĸŃĮĶŃŏĴŇĬįĸ 
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ľĴĺħĪňŗ 0Ȯ ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

1. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ  
1.1 ĮĶńĝĠŅŐĸŃėĺŅĴĽŜŅėńĠȮȮ 
ĭńĦĤŇĨĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬĪňŗĴňėĺŅĴĶŌƟĽľĺŇĝŅĔŅĶȮĪňŗĽŅĴŅĶĩĨŀĭĽĬŀĚĨƞŀėĺŅĴ

ŏĮĸňŗĵĬŐĮĸĚŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚőĸĔȮŐĸŃĴňėĺŅĴĔĸƟŅŐĸŃĴńŗĬŒěŒĬĔŅĶŒĬĔŅĶĔŅĶĮĶŃĔŀĭĔŇěĔŅĶĪŅĚ
īŋĶĔŇěĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃœħƟŀĵƞŅĚĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃĴňĪńĻĬėĨŇĪňŗħňĨƞŀĺŇĝŅĝňıȮěŃĽŅĴŅĶĩıńĥĬŅ
ŏĪėőĬőĸĵňħƟŅĬıĸńĚĚŅĬĪħŐĪĬȮŏıŊŗŀĔŅĶŒĝƟıĸńĚĚŅĬĪħŐĪĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ 
 

1.2 ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ  
1) ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬĪňĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚĽľĺŇĝŅĔŅĶȮĪňŗĴň
ėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬıĸńĚĚŅĬĪħŐĪĬ 

2) ŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶĺŇěńĵŐĸŃėƟĬėĺƟŅĺŇĝŅĔŅĶħƟŅĬıĸńĚĚŅĬĪħŐĪĬŒĬĔŅĶĶŀĚĶńĭĔŅĶȮŒĝƟ
ıĸńĚĚŅĬŒľƟŏĮƦĬĪŅĚŏĸŊŀĔŒľĴƞŒĬŀĬŅėĨ 

3) ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňěĶĶĵŅĭĶĶĦȮĻňĸīĶĶĴŀńĬħňĚŅĴȮŐĸŃĪńĻĬėĨŇĪňŗħňĨƞŀĺŇĝŅĝňı 
4) ŏıŊŗŀįĸŇĨĭńĦĤŇĨŒľƟĴňĚŅĬĪŜŅȮĴňėĺŅĴĔĸƟŅŐĸŃĴńŗĬŒěŒĬĔŅĶŒĬĔŅĶĔŅĶĮĶŃĔŀĭĔŇěĔŅĶĪŅĚ
īŋĶĔŇěĔŅĶȮĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮŏĴŊŗŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅĴňĶŅĵœħƟĪňŗĴńŗĬėĚĵńŗĚĵŊĬȮŏıŊŗŀ
ėĶŀĭėĶńĺȮĽńĚėĴȮŐĸŃĮĶŃŏĪĻĝŅĨŇĪňŗĴńŗĬėĚŐĕŖĚŐĶĚ 
 

2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚȮ 
 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮĴňŐįĬıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪňŗ
ĮĶŃĔŀĭħƟĺĵŐįĬĔŅĶıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĔĸĵŋĪīƢȮŐĸŃĨńĺĭƞĚĝňŘĔŅĶıńĥĬŅĮĶńĭĮĶŋĚȮőħĵėŅħĺƞŅěŃŐĸƟĺ
ŏĽĶŖěĳŅĵŒĬĶŀĭĔŅĶĻŉĔļŅȮ&3ȮĮƖ'Ȯ 
 

0,/ȮĔŅĶěńħĔŅĶľĸńĔĽŌĨĶ 
ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

1.ȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴň
ĴŅĨĶģŅĬœĴƞĨŗŜŅĔĺƞŅĪňŗȮĽĔŀ,
ĔŜŅľĬħ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵȮŐĸŃ
ĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬľĸńĔĽŌĨĶĮĶŇĠĠŅ
ĨĶňĕŀĚȮĽĔŀ, 

ŏŀĔĽŅĶĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

2.ȮıńĥĬŅľĸńĔĽŌĨĶŒľƟ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚīŋĶĔŇěȮŐĸŃĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 

1.ȮĨŇħĨŅĴĮĶŃŏĴŇĬľĸńĔĽŌĨĶŀĵƞŅĚ
ĽĴŗŜŅŏĽĴŀ 
0,ȮŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬ
ĴŅĴňĽƞĺĬĶƞĺĴŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

1. ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚ
ıŀŒěŒĬĔŅĶŒĝƟĭńĦĤŇĨĕŀĚ
įŌƟĮĶŃĔŀĭĔŅĶ 
0,ȮȮįŌƟŒĝƟĭńĦĤŇĨĴňėĺŅĴıŉĚıŀŒěŒĬħƟŅĬ
ĪńĔļŃȮėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĪŜŅĚŅĬőħĵŏĜĸňŗĵŒĬĶŃħńĭħň 

3. ĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŏĔŇħ
ėĺŅĴŒİƙĶŌƟĴňŐĬĺĪŅĚĔŅĶŏĶňĵĬ
ĪňŗĽĶƟŅĚĪńŘĚŀĚėƢėĺŅĴĶŌƟȮĪńĔļŃ

1. ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĴňĪńŘĚĳŅėĪķļġň
ŐĸŃĳŅėĮĢŇĭńĨŇőħĵŏĬƟĬĔŅĶŏĶňĵĬĶŌƟĪňŗĴň
įŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴň

1.ȮȮěŜŅĬĺĬĺŇĝŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ 
őħĵŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚ 
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ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĪňŗ
ĪńĬĽĴńĵ 

ĪńĔļŃĶŌƟěńĔėŇħĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟĮƤĠľŅħƟĺĵ
ĨĬŏŀĚ 
0,ȮěńħŒľƟĴňįŌƟĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟŐĸŃľĶŊŀ
įŌƟĝƞĺĵĽŀĬŏıŊŗŀĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŏĔŇħ
ėĺŅĴŒİƙĶŌƟĨĸŀħŏĺĸŅȮ 
3. ěńħŒľƟįŌƟŏĶňĵĬĴňŀŇĽĶŃŒĬĔŅĶŏĽĬŀėĺŅĴ
ėŇħŏľŖĬȮĔŅĶŀĳŇĮĶŅĵȮ 
4. ěńħĔŅĶŏĶňĵĬőħĵŏıŇŗĴĶŌĮŐĭĭĕŀĚĔŅĶ
ŏĶňĵĬĶŌƟĪňŗŒĝƟĳŅļŅŀńĚĔķļŒľƟĴŅĔĕŉŘĬȮ 

2. ěŜŅĬĺĬĭŋėĸŅĔĶįŌƟĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟ 
1,ȮȮįĸĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĕŀĚŀŅěŅĶĵƢ 
 

4. ıńĥĬŅŀŅěŅĶĵƢȮŐĸŃ
ĭŋėĸŅĔĶĕŀĚľĸńĔĽŌĨĶ 

1. ĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀ
ĳŅėĶńģ-ŏŀĔĝĬȮ(Public Private 
Partnership, PPP) 
2.ȮĽƞĚŏĽĶŇĴĭŋėĸŅĔĶěŅĔĴľŅĺŇĪĵŅĸńĵœĮ
ĮĢŇĭńĨŇĚŅĬĶƞĺĴĔńĭĳŅėŏŀĔĝĬȮŏıŊŗŀŏıŇŗĴĕňħ
ėĺŅĴĽŅĴŅĶĩŒĬĳŅėŏŀĔĝĬȮ(Talent 
mobility)  
3.ȮĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŐĸŃĭŋėĸŅĔĶŒĬ
ľĸńĔĽŌĨĶěńħĔŅĶŏĶňĵĬĶŌƟőħĵŏĬƟĬľĸńĔĔŅĶ
ŏĶňĵĬĶŌƟŒĬĻĨĺĶĶĪňŗȮ21Ȯ  
4. ĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢŐĸŃĭŋėĸŅĔĶŒĬ
ľĸńĔĽŌĨĶŒĝƟĳŅļŅĨƞŅĚĮĶŃŏĪĻŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 

ěŜŅĬĺĬĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵȮľĶŊŀ
ěŜŅĬĺĬĭńĬĪŉĔĕƟŀĨĔĸĚėĺŅĴĶƞĺĴĴŊŀȮ
(MOU) ĶŃľĺƞŅĚľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃ
ŏŀĔĝĬȮ 
 

 
0,0ȮĪĶńıĵŅĔĶĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĴňľƟŀĚŏĶňĵĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶ 
ŐĸŃŀŋĮĔĶĦƢĽŊŗŀĨƞŅĚȮŕȮĪňŗŒĝƟ
ŒĬĔŅĶŏĶňĵĬȮĔŅĶĽŀĬȮŏıŊŗŀŒľƟ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬĴň
ĮĶŃĽŇĪīŇĳŅı 

/,ȮĨŇħĨńŘĚŀŋĮĔĶĦƢĽŊŗŀĨƞŅĚŕȮŒĬľƟŀĚŏĶňĵĬ
ŏıŊŗŀĔŅĶĽŀĬĪňŗĴňȮĮĶŃĽŇĪīŇĳŅıȮŐĸŃŏıŊŗŀ
ĽĶƟŅĚĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴėĺŅĴ
ĨƟŀĚĔŅĶ 
0,ȮĴňľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴňŀŋĮĔĶĦƢĪňŗœħƟ
ĴŅĨĶģŅĬȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟŏĶňĵĬŐĸŃİƗĔ
ĮĢŇĭńĨŇŒĬĽĳŅıŐĺħĸƟŀĴĪňŗħňȮ 
1,ȮěńħĨńŘĚľƟŀĚĽĴŋħŒĬĽĩŅĬĻŉĔļŅľƟŀĚĽĴŋħ
ŏĽĴŊŀĬĪňŗĴňĨŜŅĶŅŏĶňĵĬȮĴňľĬńĚĽŊŀŀƟŅĚŀŇĚŐĸŃ
ĽŊŗŀŀŋĮĔĶĦƢĨƞŅĚŕȮŀĵƞŅĚŏıňĵĚıŀȮĽŜŅľĶńĭ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 

/,ȮĶĺĭĶĺĴŐĸŃĭńĬĪŉĔŀńĨĶŅĽƞĺĬ
ŀŋĮĔĶĦƢĨƞŀěŜŅĬĺĬĬńĔĻŉĔļŅȮěŜŅĬĺĬ
ĝńŗĺőĴĚĪňŗĬńĔĻŉĔļŅŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶľĶŊŀ
ŏėĶŊŗŀĚĴŊŀĨƞŀȮěŜŅĬĺĬĬńĔĻŉĔļŅŐĸŃ
ĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĨƞŀ
ĔŅĶĭĶŇĔŅĶŀŋĮĔĶĦƢŏıŊŗŀĔŅĶĻŉĔļŅ 
0,ȮĶĺĭĶĺĴěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗ
ĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĮĢŇĭńĨŇĔŅĶ 
1,ȮĶĺĭĶĺĴěŜŅĬĺĬĨŜŅĶŅŏĶňĵĬȮȮŐĸŃĽŊŗŀĪňŗ
ĴňŀĵŌƞ 
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0,1ȮĔŅĶŒľƟėŜŅĮĶŉĔļŅŐĸŃėĺŅĴĝƞĺĵŏľĸŊŀĨƞŀĬńĔĻŉĔļŅ 
ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

įĸŇĨĬńĔĻŉĔļŅĞŉŗĚĴňėŋĦĽĴĭńĨŇ
ĪňŗĬŅĵěƟŅĚĨƟŀĚĔŅĶȮĳŅĵŒĬ
ĶŃĵŃȮŏĺĸŅĪňŗŏľĴŅŃĽĴȮ
ĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩĪńŘĚ
ħƟŅĬĺŇĝŅĔŅĶŐĸŃ 
ĮĶŃĽĭĔŅĶĦƢ 
 

/.ȮĴňĝƞĺĚŏĺĸŅĽŜŅľĶńĭŒľƟėŜŅĮĶŉĔļŅĔńĭ
ĬńĔĻŉĔļŅ ĶĺĴĪńŘĚĴňĕƟŀĴŌĸıŊŘĬģŅĬĕŀĚ
ĬńĔĻŉĔļŅȮŏĝƞĬȮĭŇħŅĴŅĶħŅȮőĶĚŏĶňĵĬĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĺŇĝŅ
ĳŅļŅŀńĚĔķļȮėĦŇĨĻŅĽĨĶƢȮĲƕĽŇĔĽƢȮŏėĴňȮ
ŐĸŃŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮ 
0.ȮĨŇħĨńŘĚĝƞŀĚĪŅĚĔŅĶĨŇħĨƞŀĶŃľĺƞŅĚ
ĬńĔĻŉĔļŅĔńĭŀŅěŅĶĵƢ 
1.ȮĴňįŌƟĮĶŃĽŅĬĚŅĬĪňŗĽĬńĭĽĬŋĬĭĶŇĔŅĶ
ĪŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃŒľƟėŜŅĮĶŉĔļŅ
ĔńĭĬńĔĻŉĔļŅȮĽĬńĭĽĬŋĬėƞŅŒĝƟěƞŅĵĽŜŅľĶńĭ
ĔŇěĔĶĶĴıŇŏĻļĬŀĔľĸńĔĽŌĨĶĶĺĴĪńŘĚ
ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ŏľĸƞŅĬńŘĬ 
2.ȮĴňĭŋėĸŅĔĶĽŅĵĽĬńĭĽĬŋĬĺŇĝŅĔŅĶĪňŗ
ĮĶŃĽŅĬĚŅĬŏĔňŗĵĺĔńĭĔŇěĔĶĶĴŏĽĶŇĴĪńŘĚ
ĳŅĵŒĬŐĸŃĳŅĵĬŀĔľĸńĔĽŌĨĶŏıŊŗŀŏĨĶňĵĴ
ėĺŅĴıĶƟŀĴŏĕƟŅĽŌƞĨĸŅħŐĶĚĚŅĬȮŐĸŃĨƟŀĚ
ıńĥĬŅĬńĔĻŉĔļŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚőħĵŒĝƟ
ĮĶŃŏħŖĬĮƤĠľŅŒľĴƞŐĸŃŒľĠƞ 
5. ŒľƟėĺŅĴĽŜŅėńĠŒĬŏĶŊŗŀĚĔŅĶŏĶňĵĬĶŌƟįƞŅĬ
ĔŅĶĮĢŇĭńĨŇěĶŇĚȮ(Learning by doing) 
ŒľƟĔńĭĬńĔĻŉĔļŅŀĵƞŅĚěĶŇĚěńĚȮőħĵŏĬƟĬŒľƟ
ĬńĔĻŉĔļŅŀŀĔĽľĔŇěĻŉĔļŅȮĔŅĶİƗĔĚŅĬŒĬ
ľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃŏŀĔĝĬȮ 

/.ȮěŜŅĬĺĬĝńŗĺőĴĚĔŅĶŒľƟėŜŅĮĶŉĔļŅ 
0.ȮěŜŅĬĺĬŐĸŃŀńĨĶŅĽƞĺĬĕŀĚĬńĔĻŉĔļŅĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
1.ȮěŜŅĬĺĬĔŇěĔĶĶĴıŇŏĻļĬŀĔľĸńĔĽŌĨĶȮ
ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗŏĕƟŅĶƞĺĴŐĸŃ
ŀńĨĶŅĽƞĺĬŏĚŇĬĽĬńĭĽĬŋĬĬńĔĻŉĔļŅĨƞŀŏĚŇĬ
ĭĶŇľŅĶĪńŘĚľĴħ 
2. ĭŋėĸŅĔĶĽŅĵĽĬńĭĽĬŋĬĺŇĝŅĔŅĶĪňŗĴň
ėŋĦĽĴĭńĨŇıĶƟŀĴŒĬĔŅĶĽĬńĭĽĬŋĬħƟŅĬ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĮĶŃĽŅĬĚŅĬĔŅĶ
ĪŜŅĔŇěĔĶĶĴ 
 
3.ȮįĸĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ĬńĔĻŉĔļŅĨƞŀĔŅĶŒľƟĔŅĶĽĬńĭĽĬŋĬȮȮȮȮȮȮȮȮȮȮȮ
ĨƞŅĚȮŕȮŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 
6. ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗŀŀĔĽľĔŇěĻŉĔļŅ 

 
0,2ȮėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬŐĸŃĽńĚėĴŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚĨƞŀėŋĦĳŅıĭńĦĤŇĨ 
ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

įĸŇĨĬńĔĻŉĔļŅĪňŗĴňėŋĦĽĴĭńĨŇ
ħńĚĬňŘȮ 
ȮȮȮ+ȮĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃ
ĺŇĝŅĝňıĪňŗĨĶĚĨŅĴėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĬŅĵěƟŅĚ 
ȮȮȮ+ȮĴňĪńĻĬėĨŇĪňŗħňŐĸŃ
ĽŅĴŅĶĩŏĮƦĬįŌƟĬŜŅœħƟȮĽŅĴŅĶĩ

/,ȮĕŀėĺŅĴėŇħŏľŖĬěŅĔįŌƟĮĶŃĔŀĭĔŅĶȮ
ŏıŊŗŀŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬŀĬŅėĨ 
2. ěńħİƗĔŀĭĶĴľĶŊŀŏĽĺĬŅĬńĔĻŉĔļŅȮȮ
ŏıŊŗŀŒľƟȮȮȮĪĶŅĭĮĶŃĽĭĔŅĶĦƢěĶŇĚ 
3.ȮĽŀħŐĪĶĔėŋĦėƞŅĪŅĚėŋĦīĶĶĴȮȮ
ěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĪńŘĚŒĬŐĸŃ
ĬŀĔľƟŀĚŏĶňĵĬ 

/.ȮĬŜŅĕƟŀŏĽĬŀŐĬŃĕŀĚĬŅĵěƟŅĚĴŅŏĮƦĬ
ŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅȮĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 
2.ȮĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚ
ıŀŒěĕŀĚĬŅĵěƟŅĚĨƞŀĭńĦĤŇĨ 
1,ȮĴňĔŅĶěńħĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮ
ŐĸŃěĶŇĵīĶĶĴ 
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ŐįĬĔŅĶıńĥĬŅ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ŏĕƟŅŒěŐĸŃħŜŅĶĚĝňĺŇĨŒĬȮ
ĽńĚėĴœħƟȮŀĵƞŅĚĴňȮėŋĦĳŅıȮ
ŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
ĽńĚėĴĨŅĴĺńĥĬīĶĶĴœĪĵ 

4.ȮĝƞĺĵŏľĸŊŀŐĸŃĽĬńĭĽĬŋĬĔŇěĔĶĶĴıŇŏĻļ
ĬŀĔľĸńĔĽŌĨĶĪňŗŏĬƟĬĶńĭįŇħĝŀĭĪŅĚĽńĚėĴȮ
ŐĸŃĺńĥĬīĶĶĴœĪĵ 

2,ȮěŜŅĬĺĬĶŅĵĺŇĝŅľĶŊŀĔŇěĔĶĶĴȮľĶŊŀ
őėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĶńĭįŇħĝŀĭ
ĪŅĚĽńĚėĴŐĸŃĔŅĶŏĽĶŇĴĽĶƟŅĚėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 
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ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
1.1 ĶŃĭĭ  
ĔŅĶĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŒĝƟĶŃĭĭĔŅĶĻŉĔļŅŐĭĭĪĺŇĳŅėȮőħĵȮ1 ĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ2 

ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ1 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ15 ĽńĮħŅľƢ  
1.2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ  

œĴƞĴňĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ  
1.3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė  

œĴƞĴňĔŅĶěńħĔŅĶĻŉĔļŅĶŃĭĭŀŊŗĬȮĬŀĔŏľĬŊŀěŅĔĶŃĭĭĪĺŇĳŅė 
 

2. ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
2.1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

- ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮŏħŊŀĬĔńĬĵŅĵĬ 
- ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ŏħŊŀĬıķĻěŇĔŅĵĬȮů ŏħŊŀĬĔŋĴĳŅıńĬīƢ 
- ľĶŊŀŒľƟŏĮƦĬœĮĨŅĴĮĢŇĪŇĬĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĮĶŃĔŅĻŒĝƟŒĬĕĦŃĬńŘĬ 

  

2.2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
ėŋĦĽĴĭńĨŇĕŀĚįŌƟĴňĽŇĪīŇśĽĴńėĶŏĕƟŅĻŉĔļŅĮĶŃĔŀĭħƟĺĵ 
1) ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮĔĸŋƞĴĽŅĶŃȮĔŅĶŏĶňĵĬĶŌƟĺŇĪĵŅĻŅĽĨĶƢ+
ėĦŇĨĻŅĽĨĶƢȮȮĪňŗįƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ
&ĽĔŀ,'ȮľĶŊŀĨŅĴľĸńĔŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮĨĸŀħěĬĺŇīňĮĢŇĭńĨŇŀŊŗĬŕȮ
ĪňŗŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶňȮŐĸŃĶŃŏĭňĵĭ
ŀŊŗĬŕȮĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗŏĔňŗĵĺĕƟŀĚőħĵŀĬŋőĸĴ 

2) ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮ&Įĺĝ,'ȮĮĶŃŏĳĪĺŇĝŅŀŋĨĽŅľĔĶĶĴȮ
ŒĬĽŅĕŅĺŇĝŅĝƞŅĚĵĬĨƢȮĽŅĕŅĺŇĝŅĝƞŅĚĔĸőĶĚĚŅĬȮĽŅĕŅĺŇĝŅĝƞŅĚŏĝŊŗŀĴȮĽŅĕŅĺŇĝŅĔƞŀĽĶƟŅĚȮ
ĽŅĕŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĽŅĕŅĺŇĝŅœĲĲƚŅŐĸŃĽŅĕŅĺŇĝŅŏėĶŊŗŀĚĴŊŀĔĸŐĸŃĞƞŀĴĭŜŅĶŋĚľĶŊŀ
ĽŅĕŅĺŇĝŅŀŊŗĬŕȮĪňŗŏĶňĵĬĺŇĝŅıŊŘĬģŅĬĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮĪňŗįƞŅĬĔŅĶ
ėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ,'ȮľĶŊŀĨŅĴ
ľĸńĔŏĔĦĤƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮĨĸŀħěĬĺŇīňĮĢŇĭńĨŇŀŊŗĬŕȮĪňŗŏĮƦĬœĮĨŅĴ
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶňȮŐĸŃĶŃŏĭňĵĭŀŊŗĬŕȮĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĪňŗŏĔňŗĵĺĕƟŀĚőħĵŀĬŋőĸĴȮĪńŘĚĬňŘěŃħŜŅŏĬŇĬĔŅĶıŇěŅĶĦŅıŊŘĬģŅĬĪŅĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĕŀĚįŌƟĽĴńėĶŏĮƦĬıŇŏĻļȮŒľƟŏĔŇħŏľĴŅŃĽĴȮĽŅĴŅĶĩŏĶňĵĬŐĸŃ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴŐįĬĔŅĶĻŉĔļŅœħƟȮȮ 

3) ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶňĨŅĴ ȮȮ
ĶŃŏĭňĵĭŐĸŃĮĶŃĔŅĻŀŊŗĬȮŕȮĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗŏĔňŗĵĺĕƟŀĚőħĵŀĬŋőĸĴ 
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2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
1) ĬńĔĻŉĔļŅĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĪńŗĺœĮĪŅĚĳŅļŅĔńĚĔķļȮŐĸŃĪħĽŀĭėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩĪŅĚħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮœĴƞĩŉĚŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟĔŜŅľĬħ 

2) ĬńĔĻŉĔļŅĭŅĚĔĸŋƞĴĴňıŊŘĬģŅĬėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĴƞŏĪƞŅĔńĬȮĽƞĚįĸŒľƟ
įĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĭŅĚĔĸŋƞĴœĴƞŏĮƦĬœĮĨŅĴŏĮƚŅľĴŅĵ 

3) ĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮ&Įĺĝ,'ȮĴňĶŃħńĭėĺŅĴĶŌƟıŊŘĬģŅĬ
ĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗėƞŀĬĕƟŅĚĨŗŜŅĔĺƞŅȮĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ
ĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵ 
 

2.4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ2.3 
1) ěńħĪħĽŀĭėĺŅĴĽŅĴŅĶĩĪŅĚĳŅļŅŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀěńħľĸńĔĽŌĨĶĽŀĬ
ŏĽĶŇĴĨŅĴėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬ 

2) ĔŜŅľĬħĨŅĶŅĚŏĺĸŅĔŅĶŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩİƗĔİĬĪńĔļŃĪŅĚĳŅļŅ
ŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

3) ŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŃěŜŅĨńĺĬńĔĻŉĔļŅŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅĪńŘĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
ĔŅĶėĶŀĚĝňĺŇĨŒĬĽńĚėĴȮŏĮƚŅľĴŅĵĝňĺŇĨȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŏĕƟŅĽŌƞĨĸŅħŐĶĚĚŅĬ 

4) ěńħĔŇěĔĶĶĴĪŅĚħƟŅĬĺŇĝŅĔŅĶȮŏıŊŗŀĮĶńĭıŊŘĬģŅĬŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŒĔĸƟŏėňĵĚĔńĬĔƞŀĬĪňŗěŃ
ŏĶŇŗĴŏĶňĵĬŒĬĝńŘĬĮƖŐĶĔĪňŗŏĕƟŅĻŉĔļŅ 

5) ěńħĔŅĶŏĶňĵĬŏĽĶŇĴŒľƟĔńĭĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĴňĶŃħńĭėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗėƞŀĬĕƟŅĚĨŗŜŅĔĺƞŅȮľĶŊŀěńħĔĸŋƞĴĔŅĶŏĶňĵĬĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮ&Įĺĝ,'ȮŏıŊŗŀŒľƟĽŅĴŅĶĩěńħĶŌĮŐĭĭĔŅĶĽŀĬŒľƟ
ŏľĴŅŃĽĴĔńĭįŌƟŏĶňĵĬ 

6) ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĞƞŀĴŏĽĶŇĴľĶŊŀĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĴňįĸ
ĔŅĶĻŉĔļŅŒĬĶŃħńĭĨŗŜŅȮ Ȯ 

7) ŒľƟĬńĔĻŉĔļŅĴňőŀĔŅĽĲƤĚĔŅĶĭĶĶĵŅĵěŅĔĺŇĪĵŅĔĶıŇŏĻļŒĬĳŅėīŋĶĔŇěŏŀĔĝĬľĶŊŀ
ľĬƞĺĵĚŅĬĕŀĚĶńģȮĴňőŀĔŅĽŏĕƟŅŏĵňŗĵĴĝĴőĶĚĚŅĬ-īŋĶĔŇěŏŀĔĝĬŐĸŃŀĚėƢĔŅĶŒĬĨƞŅĚĮĶŃŏĪĻȮ
İƗĔĨńŘĚőěĪĵƢĮƤĠľŅŐĸŃľŅėŜŅĨŀĭȮĶĺĴĪńŘĚĔŅĶİƗĔĪńĔļŃŐĸŃĔŅĶİƗĔĚŅĬ 
 

2.5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖ  

ěŜŅĬĺĬĬńĔĻŉĔļŅ 
ĮƖĔŅĶĻŉĔļŅ 

2561 2562 2563 2564 2545 
ĝńŘĬĮƖĪňŗȮ1 /00 /.. /.. /.. /.. 
ĝńŘĬĮƖĪňŗȮ2 + /.. /.. /.. /.. 
ĝńŘĬĮƖĪňŗȮ3  + + /.. /.. /.. 
ĝńŘĬĮƖĪňŗȮ4 - + - /.. 1.0 

ĶĺĴ /0. 20. 300 400 4.0 
ěŜŅĬĺĬĭńĦĤŇĨėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ + + - 100 /.. 
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0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
ĚĭĮĶŃĴŅĦĽŜŅľĶńĭėƞŅŒĝƟěƞŅĵŏĮƦĬŏĚŇĬĚĭĮĶŃĴŅĦŐįƞĬħŇĬȮŐĸŃŏĚŇĬĶŅĵœħƟĕŀĚĴľŅĺŇĪĵŅĸńĵł 

ŐľĸƞĚĪŋĬĽĬńĭĽĬŋĬ 
ĚĭĮĶŃĴŅĦĪňŗėŅħĺƞŅěŃœħƟĶńĭŒĬĮƖĚĭĮĶŃĴŅĦ 

2361 2562 2563 2564 2565 
/,ĚĭĮĶŃĴŅĦŐįƞĬħŇĬ /.,245,1.. 11,269,600 12,396,600 13,636,200 14,999,900 
0,ĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟ ȮȮ3*/42*4..  5,681,000  6,249,100   6,874,000   7,561,400 
      

2.6.1 ĚĭĮĶŃĴŅĦŐįƞĬħŇĬ &ľĬƞĺĵ/ĭŅĪ' 

ľĴĺħĶŅĵěƞŅĵ 
ĮĶŃĴŅĦĔŅĶėƞŅŒĝƟěƞŅĵŒĬĮƖĚĭĮĶŃĴŅĦ 

2361 2562 2563 2564 2565 
/,ĚĭĭŋėĸŅĔĶ 
0.ĚĭħŜŅŏĬŇĬĚŅĬ 

-ĨŀĭŐĪĬŒĝƟĽŀĵŐĸŃĺńĽħŋ  
-ėƞŅĽŅīŅĶĦŌĮőĳė 
1,ĚĭĸĚĪŋĬ 

-ėĶŋĳńĦĤƢȮĽŇŗĚĔƞŀĽĶƟŅĚ 
2,ĚĭŀŋħľĬŋĬ 

-ŀŋħľĬŋĬőėĶĚĔŅĶĺŇěńĵ 

+ 
/*13.*... 

 
 

/*633*/.. 
 

5*.2.*... 

+ 
1,485,000 

 
 

2,744,600 
 

5*.2.*... 

+ 
1,633,500 

  
 
3,723,100 

 
5*.2.*... 

+ 
1,796,800 

 
 

4,799,400 
 

5*.2.*... 

+ 
1,976,400 

 
 

5,983,500 
 

5*.2.*... 

ĶĺĴ /.,245,1.. 11,269,600 12,396,600 13,636,200 14,999,900 
 

2.6.2 ĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟ &ľĬƞĺĵ/ĭŅĪ' 

ľĴĺħĶŅĵĶńĭ  
ĮĶŃĴŅĦĔŅĶĶŅĵĶńĭŒĬĮƖĚĭĮĶŃĴŅĦ  

2361 2562 2563 2564 2565 
ĶŅĵœħƟėƞŅīĶĶĴŏĬňĵĴ
ĔŅĶĻŉĔļŅ 

ȮȮ3*/42*4..  5,681,000  6,249,100   6,874,000   7,561,400 

ĶĺĴ Ȯ3Ȯ*/42*4..  5,681,000  6,249,100   6,874,000   7,561,400 
 

2.7 ĶŃĭĭĔŅĶĻŉĔļŅ 
ŐĭĭĝńŘĬŏĶňĵĬȮ 

 
2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 

 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮŒľƟŏĮƦĬœĮĨŅĴ ĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟĺƞŅħƟĺĵĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶň ı,Ļ,2556ȮŐĸŃĨŅĴĶŃŏĭňĵĭŐĸŃĮĶŃĔŅĻŀŊŗĬŕȮĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĪňŗĮĶŃĔŅĻŏıŇŗĴŏĨŇĴȮ 
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3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
3.1 ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮ4ȮĮƖ 

3.1.1    ěŜŅĬĺĬľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 135 ľĬƞĺĵĔŇĨ 
3.1.2    őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ     

 1. ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  30 ľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ  6 ľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 6 ľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅĳŅļŅ 12 ľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 6 ľĬƞĺĵĔŇĨ 

 2. ľĴĺħĺŇĝŅŏĜıŅŃ 99 ľĬƞĺĵĔŇĨ 
ȮȮȮȮĺŇĝŅŏĜıŅŃıŊŘĬģŅĬ   

- ĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĪńŗĺœĮ 25 ľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ 22 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏĜıŅŃħƟŅĬ  ľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅĭńĚėńĭĪŅĚĺŇĻĺĔĶĶĴ 37 ľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔĪŅĚĺŇĻĺĔĶĶĴ   15 ľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔĪŅĚĺŇĻĺĔĶĶĴŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  - ľĬƞĺĵĔŇĨ 

 3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 6 ľĬƞĺĵĔŇĨ 
 

1,/,1ȮĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
 

 
 
 
 
 
 

ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
/)ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ            ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 30 ľĬƞĺĵĔŇĨ 
+ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ       4 ľĬƞĺĵĔŇĨ 
ȮȮŏĸŊŀĔȮ0ȮĺŇĝŅȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ  
ĻĪ 021 ĽńĚėĴĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3  (3-0-6) 
GE 021 Social Sciences in Everyday Life   
ĻĪȮ022 ŀŅĶĵīĶĶĴőĸĔ 3  (3-0-6) 
GE 022 World Civilization   
ĻĪȮ104 ĴĬŋļĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴ 3  (3-0-6) 
GE 104 Man and Environment   
ĻĪȮ302 ĽńĚėĴŐĸŃĺńĥĬīĶĶĴœĪĵ  3  (3-0-6) 
GE 302 Thai Society and Culture   
ĔĝȮ321 ŏĻĶļģĔŇěıŀŏıňĵĚŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ  3  (2-2-5) 
 CM321 Sufficiency Economy and Sustainable Development   
ĻĻȮ101 ŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃĔŅĶĮĶŃĔŀĭĔŅĶ 3 (3-0-6) 
EC 101 Economics in Daily Life and Operations   
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ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
+ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ       4Ȯ ľĬƞĺĵĔŇĨ 
ŏĸŊŀĔȮ0ȮĺŇĝŅȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ  
ĻĪ 011 ĴĬŋļĵƢĔńĭėĺŅĴĚŅĴĪŅĚĻŇĸĮŃ 3 (3-0-6) 
GE 011 Man and Arts Appreciation   
ĻĪȮ./0 ěŇĨĺŇĪĵŅĔńĭıķĨŇĔĶĶĴĴĬŋļĵƢ 3  (3-0-6) 
GE 012 Psychology and Human Behavior   
ĻĪȮ013 ĽŋĕĳŅıŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨ 3  (2-2-5) 
GE 013 Health for life   
ĻĪȮ180 ĻŇĸĮŃĔńĭėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 3  (1-4-4) 
GE 180 Art and Creative Thinking   
ĻĪȮ1.2 ĻŅĽĨĶƢŐĸŃĻŇĸĮƝŐľƞĚĮƤĠĠŅĝĬ 3  (2-2-5) 
GE 304 Liberal Art of Intellectuals   
ĻĪȮ305 ĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃıńĥĬŅĔŅĶĕŀĚĸƟŅĬĬŅ 3  (3-0-6) 
GE 305 History and Development of Lanna   

    
+ȮĔĸŋƞĴĺŇĝŅĳŅļŅ              /0 ľĬƞĺĵĔŇĨ 
ĻĪ 031  ĔŅĶŒĝƟĳŅļŅœĪĵ 3  (2-2-5) 
GE 031  Thai Language Usage   
ĻĪȮ141  ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3  (2-2-5) 
GE 141  Fundamental English 1   
ĻĪȮ142  ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2  3  (2-2-5) 
GE 142  Fundamental English 2   
ĻĪȮ241  ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ1  3  (2-2-5) 
GE 241  English for Science and Technology 1   

    
+ȮĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ    4 ľĬƞĺĵĔŇĨ 
įļȮ/./  ŏĔļĨĶŏıŊŗŀĝňĺŇĨ   3  &1+.+4' 
AP 101  Agriculture for Life   

    
  ŏĸŊŀĔȮ/ȮĺŇĝŅȮěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ  
ĺĪ 101 ĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĝňĺŇĨ  3 (2-2-5) 
SC 101 Science for Life   
ĺĪȮ/.0 ĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3  (2-2-5) 
SC 102 Development of Science and Technology   
ĻĪȮ014 ĔŅĶĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅ 3  (2-2-5) 
GE 014 Information Searching for Academic Study   
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 ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
ĺŀȮ101 ĺŇĻĺĔĶĶĴŏĭŊŘŀĚĨƟĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3  (3-0-6) 
EI 101 Basic Engineering in Daily Life   
ĺŀȮ102 ĬŅĬŅĽŅĶŃŏĔňŗĵĺĔńĭŀŅľŅĶŐĸŃĵŅ 3  (3-0-6) 
EI 102 General Aspects of Food and Drug   

 ıĚȮ/.. ıĸńĚĚŅĬĽŜŅľĶńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 3  (3-0-6) 
 RE 100 Energy for Daily life   
ľĴŅĵŏľĨŋ: œĴƞŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅȮıĚȮ/..ȮıĸńĚĚŅĬĽŜŅľĶńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮŏĬŊŗŀĚěŅĔĴňȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮıŊŘĬģŅĬėĺŅĴĶŌƟŏıňĵĚıŀŐĸƟĺ 
 
0'ȮľĴĺħĺŇĝŅŏĜıŅŃ  
ĺŇĝŅŏĜıŅŃıŊŘĬģŅĬ                                                                       
+ȮĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĪńŗĺœĮ   25 ȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
ėĴ 105 ŏėĴňıŊŘĬģŅĬ 3 (3-0-6) 
CH 105  Fundamental Chemistry   
ėĴȮ106  ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬ 1 (0-3-1) 
CH 106  Fundamental Chemistry Laboratory   
ĲĽȮ105  ĲƕĽŇĔĽƢĪńŗĺœĮȮ1 3 (2-3-5) 
PH 105  General Physics 1   
ĲĽȮ106  ĲƕĽŇĔĽƢĪńŗĺœĮȮ2 3 (2-3-5) 
PH 106  General Physics 2   
ėĻȮ103  ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ1 3 (3-0-6)  
MA 103  Calculus for Engineering 1   
ėĻȮ104  ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ2 3 (3-0-6) 
MA 104  Calculus for Engineering 2   
ėĻȮ239  ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3 (3-0-6) 
MA 239  Differential Equations and Applications   
ĻĮȮ241  ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ1 1 (0-2-1) 
LR 241  English Language Practice 1   
ĻĮȮ242  ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ2 1 (0-2-1) 
LR 242  English Language Practice 2   
ĻĮȮ243  ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ3 1 (0-2-1) 
LR 243  English Language Practice 3   
ıĚȮ101 ıĸńĚĚŅĬĪħŐĪĬ  3 (3-0-6) 
RE 101 Renewable Energy     
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ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
- ĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ 22 ľĬƞĺĵĔŇĨ 
ıĚȮ102 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ1 2 (1-3-3) 
RE 102 Energy Engineering Drawing 1     
ıĚȮ200 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ2 1 (0-3-1) 
RE 200 Energy Engineering Drawing 2     
ıĚȮ201 ŀŋĦľıĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 3 (2-3-5) 
RE 201 Engineering Thermodynamics     
ıĚȮ202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ 3 (2-3-5) 
RE 202 Basic Electrical     
ıĚȮ203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 3 (2-3-5) 
RE 203 Chemistry and Biology in Energy Engineering     
ıĚȮ204 ĔĸĻŅĽĨĶƢĕŀĚœľĸĺŇĻĺĔĶĶĴ 3 (2-3-5) 
RE 204 Engineering Fluid Mechanics     
ıĚȮ205 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ1 3 (2-3-5) 
RE 205 Computer Programming for Energy I     
ıĚȮ291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ 1 (0-3-1) 
RE 291 Engineering Workshop Practices     
ıĚȮ301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŏĭŊŘŀĚĨƟĬ 3 (2-3-5) 
RE 301 Fundamental of Heat Transfer     

    
ĺŇĝŅŏĜıŅŃħƟŅĬ   
+ȮĔĸŋƞĴĺŇĝŅĭńĚėńĭĪŅĚĺŇĻĺĔĶĶĴ  37 ľĬƞĺĵĔŇĨ 
ıĚ 210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴ 3 (2-3-5) 
RE 210 Energy and Environmental Impact   
ıĚȮ211 ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 1 (0-3-1) 
RE 211 Safety Standards for Energy Engineering   
ıĚȮ310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭėĺĭėŋĴıĸńĚĚŅĬ  3 (2-3-5) 
RE 310 Energy Instrumentation and Control Systems   
ıĚȮ311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 3 (2-3-5) 
RE 311 Solar Energy Engineering   
ıĚȮ312 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ 3 (2-3-5) 
RE 312 Biomass Energy Engineering   
ıĚȮ313 ĔŅĶŏĝŊŗŀĴőĵĚőėĶĚĕƞŅĵĶŃĭĭœĲĲƚŅŐĸŃŏėĶŊŀĕƞŅĵŀńěĜĶŇĵŃ 3 (2-3-5) 
RE 313 Electric Network Interface and Smart Grid System   
ıĚȮ314 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬŀŅėŅĶ 3 (2-3-5) 
RE 314 Energy Management for Building   
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ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
ıĚȮ391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 1 (0-2-1) 
RE 391 Seminar in Renewable Energy ȮEngineering   
ıĚȮ392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬĮĶŇĪńĻĬƢ 1 (0-2-1) 
RE 392 Literature Review in Renewable Energy Engineering 
ıĚȮ411 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 3 (2-3-5) 
RE 411 Energy Management for Factory   
ıĚȮ412 ŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ       3 (2-3-5) 
RE 412 Economics and Energy Business Planning       
ıĚȮ491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ  1 (0-3-1) 
RE 491 Renewable Energy Engineering Laboratory   
ıĚȮ492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 3 (0-9-0) 
RE 492 Renewable Energy Engineering Project   

    
ŏĸŊŀĔŏĶňĵĬȮ1 ĺŇĝŅěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
ıĚȮ497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ 6 &ĮĢŇĭńĨŇœĴƞĬƟŀĵĔĺƞŅȮ

/4ȮĽńĮħŅľƢ' RE 497  Co-operative Education 
ıĚȮ498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ 6 &ĮĢŇĭńĨŇœĴƞĬƟŀĵĔĺƞŅȮ

/4ȮĽńĮħŅľƢ' RE 498  Independent Study 
ıĚȮ499 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬ ľĶŊŀİƗĔŀĭĶĴ

ĨƞŅĚĮĶŃŏĪĻ 
6 &ĮĢŇĭńĨŇœĴƞĬƟŀĵĔĺƞŅȮ
/4ȮĽńĮħŅľƢ' 

RE 499  Overseas Study, Training or Internship 
    

- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔĪŅĚĺŇĻĺĔĶĶĴȮ 15 ľĬƞĺĵĔŇĨ 
     ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮœĴƞĬƟŀĵĔĺƞŅȮ15 ľĬƞĺĵĔŇĨ 
 
ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 
ıĚȮ420 ĔŅĶŏĮĸňŗĵĬĶŌĮĕĵŃŏĮƦĬıĸńĚĚŅĬ 3  (2-3-5) 
RE 420 Waste to Energy Conversion   
ıĚȮ421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅı 3  (2-3-5) 
RE 421 Biogas Production System Design   
ıĚȮ422 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃıŊĝıĸńĚĚŅĬ 3  (2-3-5) 
RE 422 Bioenergy Technology and Energy Plant   
ıĚ 423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 3 (2-3-5) 
RE 423 Power plant and Internal combustion engines for 

biofuels   
  



Ĵėŀ,0           19 

 
ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

ıĚȮ424 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢ 3  (2-3-5) 
RE 424 Nuclear Energy Engineering   
ıĚ 425Ȯ ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ 3  (2-3-5) 
RE 425 Wind Energy Engineering     
ıĚȮ426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŘŜŅ 3  (2-3-5) 
RE 426 Hydro Energy Engineering   
ıĚȮ427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨœĲĲƚŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 3  (2-3-5) 
RE 427 Solar PV System Design   
ıĚȮ428 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 3  (2-3-5) 
RE 428 Solar Water Heating System Design   
ıĚȮ429 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳı 3  (2-3-5) 
RE 429 Geothermal Energy Engineering   

    

ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴĔŅĶěńħĔŅĶıĸńĚĚŅĬ 
ıĚȮ430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 3  (2-3-5) 
RE 430 Agricultural Product Drying Using Renewable Energy  
ıĚȮ431 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅėŏĔļĨĶĔĶĶĴ 3  (2-3-5) 
RE 431 Energy Management in Agricultural Sector   
ıĚȮ432 ĔŅĶěńħĔŅĶŐĸŃŐįĬıĸńĚĚŅĬĝŋĴĝĬ 3  (2-3-5) 
RE 432 Community Energy PlanningȮand  Management        
ıĚȮ433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ2 3  (2-3-5) 
RE 433 Computer Programming for Energy 2   
ıĚȮ434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬŏĪėŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ

ĽŜŅľĶńĭĚŅĬıĸńĚĚŅĬ 
3 (2-3-5) 

RE 434 Application of Geographic Information and 
Computer program for Energy 

 

ıĚȮ435 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬőĶĚĚŅĬĕńŘĬĽŌĚȮ 3  (2-3-5) 
RE 435 Advance of Energy Conservation in Industry    
ıĚȮ436 ŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶŀĬŋĶńĔļƢ

ıĸńĚĚŅĬ 3  (2-3-5) 
RE 436 Special Tropics of Renewable Energy  

and Energy Conservation 
 

3'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň       
ȮȮ ȮŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŀŊŗĬŕȮĪňŗŏĮƕħĽŀĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶň ĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
œĴƞĬƟŀĵĔĺƞŅȮȮ6 ľĬƞĺĵĔŇĨ  
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3.1.4 ŀĚėƢĮĶŃĔŀĭĕŀĚŀĚėƢėĺŅĴĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıȮ 
 

1) ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶěŜŅĸŀĚȮ&Applied 
Mathematics, Computer and Simulations) ľĴŅĵĩŉĚȮŏĬŊŘŀľŅėĺŅĴĶŌƟĪňŗĬŜŅŏĽĬŀĶŃĭĭĨƞŅĚȮŕȮ
ŒĬ ĶŌĮŐĭĭĕŀĚĽĴĔŅĶėĦŇĨĻŅĽĨĶƢĔŅĶěŜŅĸŀĚĶŃĭĭĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĶŃĭĭěŜŅȮĶŃĭĭ 
ĮƚŀĬĔĸńĭȮŐĸŃĔŅĶĮĶŃĴĺĸįĸĭĬėŀĴıŇĺŏĨŀĶƢŏĮƦĬĨƟĬ  

2) ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚŒĬħƟŅĬĔĸĻŅĽĨĶƢȮ&Mechanics) ľĴŅĵĩŉĚȮŏĬŊŘŀľŅėĺŅĴĶŌƟĪňŗŀĵŌƞĭĬ ıŊŘĬģŅĬ
ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇŏėĶŅŃľƢŐĶĚľĶŊŀĳŅĶŃŀŊŗĬȮŕȮĪňŗĔĶŃĪŜŅĔńĭĶŃĭĭŏĝŇĚĔĸȮĶĺĴĪńŘĚĔŅĶĺŇŏėĶŅŃľƢ 
ĔŅĶŏėĸŊŗŀĬĪňŗȮěĬĔĶŃĪńŗĚĩŉĚĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏėƟĬŐĸŃĔŅĶŏĮĸňŗĵĬĶŌĮĕŀĚĺńĨĩŋĳŅĵŒĨƟĳŅĶŃŐĭĭ
ĨƞŅĚȮŕ ĪňŗĴŅĔĶŃĪŜŅ 

3) ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭŀŋĦľĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢĕŀĚœľĸȮ&Thermal Sciences and Fluid 
Mechanics) ľĴŅĵĩŉĚȮŏĬŊŘŀľŅėĺŅĴȮĶŌƟĪňŗŀĵŌƞĭĬėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĸńĔļĦŃŏĜıŃ 
(Characteristics) ŐĸŃĔĶŃĭĺĬĔŅĶĕŀĚĕŀĚœľĸȮľĸńĔĔŅĶıĸĻŅĽĨĶƢĕŀĚĕŀĚœľĸȮĔŅĶŏėĸŊŗŀĬĪňŗ
ĕŀĚėĺŅĴĶƟŀĬȮĶŃĭĭĪŅĚėĺŅĴĶƟŀĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĪńŘĚľĴħ 

4) ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĪŅĚŏėĴňŐĸŃĺńĽħŋȮ&Chemistry and Materials) ľĴŅĵĩŉĚȮŏĬŊŘŀľŅ ėĺŅĴĶŌƟ
ĪňŗŀĵŌƞĭĬıŊŘĬģŅĬĕŀĚĽĴĭńĨŇŐĸŃĽĩŅĬŃĕŀĚĽĽŅĶȮĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶŐĮĶĶŌĮȮŐĸŃĔŅĶ 
ŏĔŇħĮĢŇĔŇĶŇĵŅĕŀĚĽĽŅĶȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĽĽŅĶŒĬħƟŅĬĨƞŅĚȮŕȮĶĺĴĪńŘĚĔĶŃĭĺĬĔŅĶĪŅĚ
ĺŇĻĺĔĶĶĴĕŀĚĺńĽħŋ 

5) ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĪŅĚıĸńĚĚŅĬȮ&Energy) ľĴŅĵĩŉĚȮŏĬŊŘŀľŅėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ ıĸńĚĚŅĬ
ĮĶŃŏĳĪĨƞŅĚȮŕȮĪňŗěŜŅŏĮƦĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶĕĬĽƞĚȮŏĮƦĬĨƟĬȮĶĺĴĩŉĚĔĸœĔ 
ľĶŊŀľĸńĔĔŅĶĔŅĶŏĮĸňŗĵĬĶŌĮĕŀĚıĸńĚĚŅĬȮŐĸŃĶĺĴĪńŘĚŏĬŊŘŀľŅĪňŗŏĔňŗĵĺĔńĭıĸńĚĚŅĬĪŅĚŏĸŊŀĔŐĸŃ
ıĸńĚĚŅĬ ĪħŐĪĬĽŜŅľĶńĭŒĬŀĬŅėĨ  

6) ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&Electricity and Electronics) ľĴŅĵĩŉĚȮ
ŏĬŊŘŀľŅėĺŅĴĶŌƟĞŉŗĚŏĔňŗĵĺĔńĭĪķļġňĪŅĚœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŏĝƞĬȮĺĚěĶŐĸŃĶŃĭĭœĲĲƚŅ ŀŋĮĔĶĦƢ
ŐĸŃĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮĽńĠĠŅĦȮŏĮƦĬĨƟĬȮĶĺĴœĮĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ ħƟĺĵ
ŏĪėőĬőĸĵňĪŅĚœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

7) ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĭĶŇľŅĶěńħĔŅĶĶŃĭĭȮ&System Management) ľĴŅĵĩŉĚ ŏĬŊŘŀľŅ
ėĺŅĴĶŌƟĪŅĚĔŅĶěńħĔŅĶŐĸŃĔŅĶėĺĭėŋĴŒĬĶŃĭĭŀŋĨĽŅľĔĶĶĴȮĴŅĨĶģŅĬŐĸŃėĺŅĴĮĸŀħĳńĵĪŅĚ 
ĺŇĻĺĔĶĶĴŏĻĶļģĻŅĽĨĶƢőĸěŇĽĨŇĔĽƢĶĺĴœĮĩŉĚĔŅĶĬŜŅĽŅĶĽĬŏĪĻĴŅŒĝƟŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶ 

8) ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĪŅĚĝňĺĺŇĪĵŅĽŋĕĳŅıŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ&Biology Health and 
Environment) ľĴŅĵĩŉĚȮŏĬŊŘŀľŅėĺŅĴĶŌƟĪňŗŀĵŌƞĭĬıŊŘĬģŅĬĕŀĚĪķļġňŐĸŃĔŅĶĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟĚŅĬ
Īňŗ ŏĔňŗĵĺŏĬŊŗŀĚĪŅĚħƟŅĬĝňĺĺŇĪĵŅȮĽŋĕĳŅıȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
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ŏĬŊŘŀľŅėĺŅĴĶŌƟ 
ŀĚėƢėĺŅĴĶŌƟ 

1 2 3 4 5 6 7 8 
- ĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ         
ıĚȮ102 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 1 Õ Õ Õ  Õ Õ   

ıĚȮ200 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 2 Õ Õ Õ  Õ Õ   

ıĚȮ201 ŀŋĦľıĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ Õ  Õ  Õ   Õ 

ıĚȮ202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ     Õ Õ Õ  

ıĚȮ203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ    Õ Õ   Õ 

ıĚȮ204 ĔĸĻŅĽĨĶƢĕŀĚœľĸĺŇĻĺĔĶĶĴ Õ  Õ  Õ   Õ 

ıĚȮ205 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬ 1 Õ Õ Õ  Õ Õ   

ıĚȮ291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ Õ Õ Õ Õ Õ Õ   

ıĚȮ301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŏĭŊŘŀĚĨƟĬ Õ  Õ  Õ   Õ 

ĺŇĝŅŏĜıŅŃħƟŅĬ         

- ĔĸŋƞĴĺŇĝŅĭńĚėńĭĪŅĚĺŇĻĺĔĶĶĴ          

ıĚȮ210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴ Õ  Õ Õ Õ  Õ Õ 

ıĚȮ211 ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ Õ Õ   Õ Õ   

ıĚȮ310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭėĺĭėŋĴıĸńĚĚŅĬ  Õ    Õ Õ Õ  

ıĚȮ311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ Õ  Õ Õ Õ Õ Õ  

ıĚȮ312 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ Õ  Õ Õ Õ  Õ Õ 

ıĚȮ313 ĔŅĶŏĝŊŗŀĴőĵĚőėĶĚĕƞŅĵĶŃĭĭœĲĲƚŅŐĸŃŏėĶŊŀĕƞŅĵŀńěĜĶŇĵŃ Õ    Õ Õ Õ  

ıĚȮ314 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬŀŅėŅĶ Õ  Õ  Õ Õ Õ  

ıĚȮ391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ Õ Õ Õ Õ Õ Õ Õ Õ 

ıĚȮ392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬĮĶŇĪńĻĬƢ Õ Õ Õ Õ Õ Õ Õ Õ 

ıĚȮ411 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ Õ  Õ Õ Õ Õ Õ Õ 

ıĚȮ412 ŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ       Õ  Õ  Õ Õ Õ  

ıĚȮ491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ  Õ Õ Õ Õ Õ Õ Õ Õ 

ıĚȮ492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ Õ Õ Õ Õ Õ Õ Õ Õ 

- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔĪŅĚĺŇĻĺĔĶĶĴ          

ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸŐĸŃĝňĺĳŅı         

ıĚȮ420 ĔŅĶŏĮĸňŗĵĬĶŌĮĕĵŃŏĮƦĬıĸńĚĚŅĬ Õ  Õ Õ Õ  Õ Õ 

ıĚȮ421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅı Õ Õ  Õ Õ   Õ 

ıĚȮ422 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃıŊĝıĸńĚĚŅĬ Õ Õ  Õ Õ   Õ 

ıĚȮ423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚĝňĺĳŅı Õ  Õ Õ Õ   Õ 

ıĚȮ424 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢ Õ  Õ Õ Õ Õ Õ Õ 

ıĚȮ425 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŘŜŅ Õ Õ  Õ Õ  Õ Õ 

ıĚȮ426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ Õ Õ  Õ Õ  Õ Õ 

ıĚȮ427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨœĲĲƚŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ Õ   Õ Õ Õ Õ Õ 

ıĚȮ428 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ Õ Õ  Õ Õ  Õ Õ 

ıĚȮ429 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳı Õ  Õ Õ Õ  Õ Õ 

ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴĔŅĶěńħĔŅĶıĸńĚĚŅĬ         

ıĚȮ430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬ Õ  Õ  Õ  Õ Õ 



Ĵėŀ,0           22 

ŏĬŊŘŀľŅėĺŅĴĶŌƟ 
ŀĚėƢėĺŅĴĶŌƟ 

1 2 3 4 5 6 7 8 
ıĚȮ431 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅėŏĔļĨĶĔĶĶĴ Õ    Õ  Õ Õ 

ıĚȮ432 ĔŅĶěńħĔŅĶŐĸŃŐįĬıĸńĚĚŅĬĝŋĴĝĬ Õ    Õ  Õ Õ 

ıĚȮ433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬ 2 Õ Õ Õ  Õ Õ   

ıĚȮ434 
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬŏĪėŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭĚŅĬıĸńĚĚŅĬ 

Õ    Õ Õ Õ Õ 

ıĚȮ435 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬőĶĚĚŅĬĕńŘĬĽŌĚ Õ Õ Õ Õ Õ Õ Õ Õ 

ıĚȮ436 
ŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬ 

    Õ    
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ŏĔĦĤƢĔŅĶĔŜŅľĬħĶľńĽĺŇĝŅľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ  
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 

 
 ıĚȮȮľĴŅĵĩŉĚȮĶľńĽĝŊŗŀĵƞŀĳŅļŅœĪĵĕŀĚĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 
 RE  ľĴŅĵĩŉĚȮĶľńĽĝŊŗŀĵƞŀĳŅļŅŀńĚĔķļĕŀĚĝŊŗŀĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 

 
ėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽ 

1. ŏĸĕĨńĺŐĶĔȮ&ľĸńĔĶƟŀĵ'ȮŐĽħĚĩŉĚȮĶŃħńĭĕŀĚĶŅĵĺŇĝŅĕŀĚĝńŘĬĮƖĪňŗėĺĶĻŉĔļŅ  
 Ŵ/ŵȮŐĽħĚĩŉĚȮĶŅĵĺŇĝŅŒĬĶŃħńĭĮƖĪňŗȮ1  
 Ŵ0ŵȮŐĽħĚĩŉĚȮĶŅĵĺŇĝŅŒĬĶŃħńĭĮƖĪňŗȮ2  
 Ŵ1ŵȮŐĽħĚĩŉĚȮĶŅĵĺŇĝŅŒĬĶŃħńĭĮƖĪňŗȮ3  
 Ŵ2ŵȮŐĽħĚĩŉĚȮĶŅĵĺŇĝŅŒĬĶŃħńĭĮƖĪňŗȮ4  
 

2. ŏĸĕĨńĺĔĸŅĚȮ&ľĸńĔĽŇĭ'ȮŐĽħĚĩŉĚȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ-ĔĸŋƞĴĺŇĝŅŒĬĽŅĕŅĺŇĝŅ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ 
Ŵ0ŵ ŐĽħĚĩŉĚ ĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŐĔĬ (ĺŇĝŅıŊŘĬģŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬ' 
Ŵ1ŵ ŐĽħĚĩŉĚ ĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŏŀĔĭńĚėńĭ 
Ŵ2ŵ ŐĽħĚĩŉĚ ĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŏŀĔŏĸŊŀĔ ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 
Ŵ3ŵ ŐĽħĚĩŉĚ ĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŏŀĔŏĸŊŀĔȮĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶěńħĔŅĶıĸńĚĚŅĬ 
Ŵ9ŵ ŐĽħĚĩŉĚ ĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅĔŅĶĮĢŇĭńĨŇĚŅĬĲŅĶƢĴȮĔŅĶĮĢŇĭńĨŇĚŅĬĬŀĔŏĺĸŅȮĔŅĶİƗĔĚŅĬȮ

ĔŅĶĽńĴĴĬŅ őėĶĚĚŅĬŐĸŃĺŇĪĵŅĬŇıĬīƢȮ 
 

3. ŏĸĕĨńĺĪƟŅĵȮ&ľĸńĔľĬƞĺĵ'ȮŐĽħĚĩŉĚȮŀĬŋĔĶĴŒĬľĴĺħľĴŌƞĕŀĚĽŅĕŅĺŇĝŅ 
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3.1.5 ŐįĬĔŅĶĻŉĔļŅ 
 
ĮƖĪňŗȮ1/ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ Īķļġň ĮĢŇĭńĨŇ 
ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

ĻĪȮ031 ĔŅĶŒĝƟĳŅļŅœĪĵ 3 1 4 4 
ĻĪȮ141 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3 2 2 5 
ėĻȮ103 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴ 1 3 3 0 6 
ĲĽȮ105 ĲƕĽŇĔĽƢĪńŗĺœĮȮ1 3 2 3 5 
ıĚȮ101 ıĸńĚĚŅĬĪħŐĪĬ 3 3 0 6 

.............. 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮŒĬĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃėĦŇĨĻŅĽĨĶƢ ĺŇĝŅĪňŗ1 

3 - - - 

.............. 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮŒĬĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ
ĺŇĝŅĪňŗȮ1 

3 - - - 

ĶĺĴ 21 - - - 
 
ĮƖĪňŗ 1-ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ Īķļġň ĮĢŇĭńĨŇ 
ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

ĻĪȮ142 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 3 2 2 5 
ėĻȮ104 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴ 2 3 3 0 6 
ĲĽȮ106 ĲƕĽŇĔĽƢĪńŗĺœĮȮ2 3 2 3 5 
įļȮ101 ŏĔļĨĶŏıŊŗŀĝňĺŇĨ 3 3 0 6 
ıĚȮ102 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 1 2 1 3 3 

............. 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮŒĬĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 
ĺŇĝŅĪňŗȮ2 

3 - - - 

.............. 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮŒĬĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 
ĺŇĝŅĪňŗȮ1 

3 - - - 

ĶĺĴ 20 - - - 
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ĮƖĪňŗ 2-ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ 
ľĬƞĺĵ
ĔŇĨ 

Īķļġň ĮĢŇĭńĨŇ 
ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

ėĴȮ105 ŏėĴňıŊŘĬģŅĬ 3 3 0 6 
ėĴȮ106 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬ 1 0 3 1 
ėĻȮ239  ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3 3 0 6 

ĻĪȮ241 
ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵň 1 

3 2 2 5 

ıĚȮ200 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 2 1 0 3 1 
ıĚȮ201 ŀŋĦľıĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 3 2 3 5 
ıĚȮ202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ 3 2 3 5 
............. ĺŇĝŅŏĸŊŀĔŏĽĶňȮ1 3   - - 

ĶĺĴ 20 - - - 
 
ĮƖĪňŗ 2-ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ Īķļġň ĮĢŇĭńĨŇ 
ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

ĻĮȮ241 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļ 1 1 0 2 1 
ıĚȮ203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 3 2 3 5 
ıĚȮ204 ĔĸĻŅĽĨĶƢĕŀĚœľĸĺŇĻĺĔĶĶĴ 3 2 3 5 

ıĚȮ205 
ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭ
ıĸńĚĚŅĬ 1 

3 2 3 5 

ıĚȮ294 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ 1 0 3 1 
ıĚȮ210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴ 3 2 3 5 

ıĚȮ211 
ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬ 

1 0 3 1 

............. ĺŇĝŅŏĸŊŀĔŏĽĶňȮ2 3 - - - 
ĶĺĴ 18 - - - 
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ĮƖĪňŗ 3-ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ Īķļġň ĮĢŇĭńĨŇ 
ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

ĻĮȮ242 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļ 2 1 0 2 1 
ıĚȮ301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŏĭŊŘŀĚĨƟĬ 3 2 3 5 
ıĚȮ310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭėĺĭėŋĴıĸńĚĚŅĬ  3 2 3 5 
ıĚȮ311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 3 2 3 5 
ıĚȮ312 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ 3 2 3 5 
ıĚȮ391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 1 0 2 1 
ıĚȮ4XX ĺŇĝŅŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗ 1 3 - - - 

ĶĺĴ 17 - - - 
 
ĮƖĪňŗ 3-ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ Īķļġň ĮĢŇĭńĨŇ 
ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

ĻĮȮ243 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļ 3 1 0 2 1 

ıĚȮ313 
ĔŅĶŏĝŊŗŀĴőĵĚőėĶĚĕƞŅĵĶŃĭĭœĲĲƚŅŐĸŃ
ŏėĶŊŀĕƞŅĵŀńěĜĶŇĵŃ 

3 2 3 5 

ıĚȮ314 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬŀŅėŅĶ 3 2 3 5 
ıĚȮ392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬĮĶŇĪńĻĬƢ 1 0 2 1 
ıĚȮ4XX ĺŇĝŅŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗ 2 3 - - - 
ıĚȮ4XX ĺŇĝŅŏŀĔŏĸŊŀĔȮĺŇĝŅĪňŗ 3 3 - - - 

.............. 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮŒĬĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ  
ĺŇĝŅĪňŗȮ2 

3 - - - 

ĶĺĴ 17 - - - 
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ĮƖĪňŗ 4-ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ Īķļġň ĮĢŇĭńĨŇ 
ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

ıĚȮ411 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 3 3 0 6 

ıĚȮ412 
ŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶĺŅĚŐįĬīŋĶĔŇě
ıĸńĚĚŅĬ       

3 2 3 5 

ıĚȮ491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ  1 0 3 1 
ıĚȮ492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 3 0 9 0 
ıĚȮ4XX ĺŇĝŅŏŀĔŏĸŊŀĔ  ĺŇĝŅĪňŗȮ4 3 - - - 
ıĚȮ4XX ĺŇĝŅŏŀĔŏĸŊŀĔ  ĺŇĝŅĪňŗȮ5 3 - - - 

ĶĺĴ 16 - - - 
 
ĮƖĪňŗ 4-ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ Īķļġň ĮĢŇĭńĨŇ 
ĻŉĔļŅħƟĺĵ
ĨĬŏŀĚ 

ıĚȮ497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ 

6 ĮĢŇĭńĨŇœĴƞĬƟŀĵĔĺƞŅȮ16 ĽńĮħŅľƢ 
ıĚȮ498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ 

ıĚȮ499 
ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬ ľĶŊŀİƗĔŀĭĶĴ
ĨƞŅĚĮĶŃŏĪĻ 

ĶĺĴ 6 
ĮĢŇĭńĨŇœĴƞĬƟŀĵĔĺƞŅȮ16 
ĽńĮħŅľƢ 

ľĴŅĵŏľĨŋȮ:  ĝńŘĬĮƖĪňŗȮ2ȮĳŅėŏĶňĵĬĪňŗȮ/ȮŐĸŃĳŅėŏĶňĵĬĪňŗȮ0ȮĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬȮĽĸńĭĔńĬœħƟĨŅĴėĺŅĴ 
ŏľĴŅŃĽĴ-ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ĵėŀ,0           28 

1,/,3ȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 

1) ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
 ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ  
 
ĻĪ .0/ ĽńĚėĴĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ 3Ȯ&3+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮȮœĴƞĴň  

ȮȮȮ    ĻŉĔļŅĮĶŅĔĢĔŅĶĦƢĪŅĚĽńĚėĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶħŜŅŏĬŇĬĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃŏľĨŋĔŅĶĦƢ
ĽŜŅėńĠĨƞŅĚȮŕȮĪňŗŏĔŇħĕŉŘĬȮŒĬĽńĚėĴȮőħĵŒĝƟŀĚėƢėĺŅĴĶŌƟŐĸŃĴŋĴĴŀĚĪŅĚħƟŅĬĽńĚėĴĻŅĽĨĶƢŒĬĔŅĶŀīŇĭŅĵŐĸŃ
ĪŜŅėĺŅĴŏĕƟŅŒěȮĶĺĴĪńŘĚĻŉĔļŅĩŉĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴœĪĵŒĬĴŇĨŇĪňŗĽńĴıńĬīƢĔńĭĽńĚėĴĶŃħńĭőĸĔȮŐĸŃ
ĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅĽńĚėĴĶŌĮŐĭĭĨƞŅĚŕȮŒĬőĸĔĽĴńĵŒľĴƞ 

&ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ4ȮȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 021 Social Sciences in Everyday Life 3Ȯ&3+.+4' 
 Prerequisite : None  

ȮȮȮ    Social phenomena in everyday life; application of concepts and theoretical 
knowledge in the Social Sciences for the understanding and explanation of social 
occurrences; changes in Thai society in relations to global society; analysis of social 
problems in the modern world. 

&LectureȮ1Ȯhours,  PracticeȮ0Ȯhour, Self StudyȮ4Ȯhours-week' 
 

ĻĪ .00 ŀŅĶĵīĶĶĴőĸĔ 3Ȯ&3+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮ    ĻŉĔļŅıńĥĬŅĔŅĶĪŅĚėĺŅĴėŇħĕŀĚĴĬŋļĵĝŅĨŇĪńŘĚőĸĔĨŃĺńĬĨĔȮŐĸŃőĸĔĨŃĺńĬŀŀĔȮŒĬħƟŅĬ
ĔŅĶŏĴŊŀĚŏĻĶļģĔŇěȮĽńĚėĴȮĺńĥĬīĶĶĴ ħĬĨĶňȮĻŇĸĮŃȮĔŅĶŐĽħĚȮĺĶĶĦĔĶĶĴȮĮĶńĝĠŅȮĻŅĽĬŅȮĪňŗĴňŀŇĪīŇıĸ
ĔńĭĽńĚėĴœĪĵ 

&ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 022 World Civilization 3Ȯ&3+.+4' 
 Prerequisite : None  

ȮȮȮ    Historical development of thoughts of Eastern and Western worlds in terms 
of political, economic, social, and cultural dimensions including music, art, dramatic art, 
literature, philosophy, and religion; their influences on Thai society. 

&LectureȮ1Ȯhours,  PracticeȮ0Ȯhour, Self Study 6 hours-week' 
 
 

 



Ĵėŀ,0           29 

ĻĪ /.2 ĴĬŋļĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴ 3Ȯ&3+.+4'Ȯ 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮ   ėĺŅĴŏĮƦĬĴŅĕŀĚĴĬŋļĵƢȮėĺŅĴĽĴħŋĸĪŅĚīĶĶĴĝŅĨŇŐĸŃĬŇŏĺĻĺŇĪĵŅȮėĺŅĴĶŌƟŏĔňŗĵĺĔńĭıŊĝŐĸŃ
ĽńĨĺƢȮĺŇĺńĥĬŅĔŅĶĕŀĚŏĻĶļģĔŇěȮĽńĚėĴȮĮĶŃŏıĦňŐĸŃĺńĥĬīĶĶĴȮıńĥĬŅĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮįĸĔĶŃĪĭŒĬĔŅĶıńĥĬŅĪňŗĴňĨƞŀīĶĶĴĝŅĨŇŐĸŃĶŃĭĭĬŇŏĺĻȮĔĶŃĭĺĬĔŅĶėŇħŐĸŃĨńħĽŇĬŒě
ŏıŊŗŀŒľƟĶŌƟěńĔŒĝƟĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶŀĵƞŅĚėŋƟĴėƞŅ 

&ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 104 Man and Environment 3Ȯ&3+.+4' 
 Prerequisite : None  

      The formation of human beings, the equilibrium of nature and ecology, the 
knowledge relates to plants and animals, the study of socio-economic and cultural 
evolution, the development of sciences and technology effecting on natural 
environment and ecology, thinking process and decision making in appropriating uses 
of natural resources. 

&LectureȮ1Ȯhours,  Practice 0 hour, Self StudyȮ4Ȯhours-week' 
 

ĻĪ 1.0 ĽńĚėĴŐĸŃĺńĥĬīĶĶĴœĪĵ  3Ȯ&3+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮ    ĻŉĔļŅėĺŅĴŏĮƦĬĴŅĕŀĚĽńĚėĴœĪĵȮĮƤěěńĵĪňŗĔŜŅľĬħĸńĔļĦŃĽńĚėĴȮŏĻĶļģĔŇěȮĔŅĶĮĔėĶŀĚȮ
ĻŅĽĬŅȮıŇīňĔĶĶĴȮĔŅĶĸŃŏĸƞĬıŊŘĬĭƟŅĬȮĻŇĸĮĔĶĶĴȮĬŅĢĻŇĸĮƝȮħĬĨĶňȮĨĸŀħěĬőėĶĚĽĶƟŅĚĕŀĚĽńĚėĴœĪĵŒĬ
ĮƤěěŋĭńĬŐĸŃĸńĔļĦŃĪňŗĽŊĭŏĬŊŗŀĚěŅĔĽńĚėĴœĪĵŒĬŀħňĨȮĶĺĴĪńŘĚŐĬĺőĬƟĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴŐĸŃ
ĺńĥĬīĶĶĴĕŀĚœĪĵ 

&ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 302 Thai Society and Culture 3Ȯ&3+.+4' 
 Prerequisite : None  

      Studying the formation of Thai society. The factors that determine the 
characteristics of socio-economic political, religion, rite, playing folk, fine arts, dramatic 
arts, music, trends to structure of Thai society in the present day and the characteristic 
that continuous from Thai society in the past, including trend of change in Thai society 
and culture. 

&LectureȮ1Ȯhours,  PracticeȮ0Ȯhour, Self StudyȮȮ4Ȯhours-week' 
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Ĕĝ 10/ ŏĻĶļģĔŇěıŀŏıňĵĚŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ  3Ȯ&2+0+3'Ȯ 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮ   ėĺŅĴľĴŅĵȮėĺŅĴŏĮƦĬĴŅȮėŋĦĸńĔļĦŃȮŏĚŊŗŀĬœĕŐĸŃĮĶŃŏħŖĬĽŜŅėńĠĕŀĚŐĬĺėŇħŏĻĶļģĔŇě
ıŀŏıňĵĚȮȮĶĺĴĪńŘĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŐĬĺėŇħŏĻĶļģĔŇěıŀŏıňĵĚĪňŗĽƞĚįĸĨƞŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮȮőħĵŏĬƟĬ
ĔŅĶĻŉĔļŅĔĶĦňĨńĺŀĵƞŅĚĕŀĚœĪĵ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

CM 32/ Sufficiency Economy and Sustainable Development 3Ȯ&0+0+3' 
 Prerequisite : None  

      Definition, background, conditions and major aspects of sufficiency 
economy concept; its relations to and impact on sustainable development, with an 
emphasis on Thailand. 

&LectureȮ0Ȯhours,  PracticeȮ2Ȯhours, Self StudyȮ5 Ȯhours-week' 
 

ĻĻȮ/./ ŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĝňĺŇĨĮĶŃěŜŅĺńĬȮŐĸŃĔŅĶĮĶŃĔŀĭĔŅĶ 3Ȯ&3+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň  

ȮȮȮ   ĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃĔŅĶ
ĮĶŃĔŀĭĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĺŇĺńĥĬŅĔŅĶĪŅĚŏĻĶļģĔŇěȮĳŅĺŃŏĚŇĬŏĲƚŀȮŏĚŇĬİƘħȮ
ĮƤěěńĵĔŅĶįĸŇĨȮĭĪĭŅĪĪŅĚŏĻĶļģĔŇěĕŀĚĳŅėĶńģĪňŗĴňįĸĔĶŃĪĭĨƞŀĝňĺŇĨĮĶŃěŜŅĺńĬȮŏĻĶļģĔŇěĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĔŅĶŏĚŇĬĔŅĶėĸńĚȮŐĸŃĔŅĶĺŅĚŐįĬĪŅĚĔŅĶŏĚŇĬŏıŊŗŀĔŅĶĮĶŃĔŀĭĔŅĶȮŏıŊŗŀŒľƟŏĔŇħĺŇīňėŇħĨƞŀĔŅĶŏĕƟŅŒě
ŐĸŃĽŅĴŅĶĩĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĳŅĺŃŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟŐĸŃĽŅĴŅĶĩ
ıńĥĬŅŒĝƟŏĮƦĬŐĬĺėŇħŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇěŀńĬĬŜŅœĮĽŌƞĔŅĶŏĮƦĬŏěƟŅĕŀĚĔŇěĔŅĶŒĬŀĬŅėĨœħƟ 

&ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ4ȮȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

EC 101 Economics in Daily Life and Operations 3Ȯ&3+.+4' 
 Prerequisite : None  
                 This course aims to study the meaning and important of Daily Life and 
Operation Economics. Economy Evolution, Inflation, Deflation, Production Factors, 
Government roles in daily life economy, financial economics and financial planning for 
operation are also included. This course will help to understand and adapt the daily 
life behaviors follow to the economy changes as well as able to apply knowledge for 
operating their own businesses in the future. 

&LectureȮ1Ȯhours,  PracticeȮ0Ȯhour, Self StudyȮȮ4Ȯhours-week' 
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ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢȮȮȮȮȮ 
ĻĪ .// ĴĬŋļĵƢĔńĭėĺŅĴĚŅĴĪŅĚĻŇĸĮŃ 3Ȯ&3+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮ   ĻŉĔļŅŏĔňŗĵĺĔńĭĽŋĬĪĶňĵĳŅıŒĬĚŅĬĻŇĸĮŃŐĕĬĚĨƞŅĚŕȮėĺŅĴĽńĴıńĬīƢŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚ
ĴĬŋļĵƢĔńĭĻŇĸĮŃħĬĨĶňŐĸŃĬŅĢĻŇĸĮƝȮĮĸŌĔĲƤĚĔŅĶĝŊŗĬĝĴȮĔŅĶĺŇŏėĶŅŃľƢȮĺŇěŅĶĦƢŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬĻŇĸĮŃȮ
ħĬĨĶňŐĸŃĬŅĢĻŇĸĮƝȮĪńŘĚĕŀĚœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻ 

&ĭĶĶĵŅĵȮȮ3ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 
GE 011 Man and Arts Appreciation 3Ȯ&3+.+4' 
 Prerequisite : None  

ȮȮȮ   Aesthetics in arts; arts development and its relation to human life: music, 
dramatic art and visual art; arts appreciation; analysis and criticism of Thai and Western 
arts. 

&LectureȮ3Ȯhours,  PracticeȮ0Ȯhour, Self StudyȮ6 Ȯhours-week' 
 

ĻĪ ./0 ěŇĨĺŇĪĵŅĔńĭıķĨŇĔĶĶĴĴĬŋļĵƢ  3Ȯ&3+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮ   ĻŉĔļŅŐĬĺėŇħĪŅĚħƟŅĬıķĨŇĔĶĶĴȮıŊŘĬģŅĬĝňĺĺŇĪĵŅĕŀĚıķĨŇĔĶĶĴȮıńĥĬŅĔŅĶĴĬŋļĵƢȮ
ĔĶŃĭĺĬĔŅĶĪŅĚěŇĨȮĭŋėĸŇĔĳŅıȮıķĨŇĔĶĶĴĽŋĕĳŅıȮŐĸŃıķĨŇĔĶĶĴĪŅĚĽńĚėĴ 

&ĭĶĶĵŅĵȮȮ3ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 012 Psychology and Human Behaviour 3Ȯ&3+.+4' 
 Prerequisite : None  

      Perspectives in behavior; biological foundations of behavior; human 
development; mental processes; personality; health behavior;  social behavior, 

&LectureȮ1Ȯhours,  PracticeȮ0Ȯhour, Self StudyȮȮ4Ȯhours-week' 
 

ĻĪ ./1 ĽŋĕĳŅıŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨ  3Ȯ&2+2+5' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮ   ĻŉĔļŅŐĬĺėŇħŏĔňŗĵĺĔńĭĽŋĕĳŅıȮĔŅĶĭĶŇľŅĶěńħĔŅĶĽŋĕĳŅıȮŐĸŃĔŅĶĽĶƟŅĚŏĽĶŇĴĽŋĕĳŅıȮőħĵ
ėŜŅĬŉĚĩŉĚľĸńĔĔŅĶĪŅĚıĸĻŉĔļŅȮĽŋĕĻŉĔļŅȮĬńĬĪĬŅĔŅĶȮĺŇĪĵŅĻŅĽĨĶƢĔŅĶĔňĿŅȮŐĸŃĔŅĶĽŅīŅĶĦĽŋĕŏĮƦĬ
ĽŜŅėńĠȮĪńŘĚĬňŘŏĬƟĬĩŉĚĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅıȮőĳĝĬŅĔŅĶĔńĭĽŋĕĳŅıȮĔŅĶĮƚŀĚĔńĬėĺĭėŋĴŐĸŃĔŅĶ
ěńħĔŅĶėĺŅĴŏėĶňĵħȮĔŅĶĪħĽŀĭŐĸŃĮĶŃŏĴŇĬėĺŅĴĽĴĭŌĶĦƢĕŀĚĶƞŅĚĔŅĵȮĔŅĶĮģĴıĵŅĭŅĸȮŐĸŃĔŅĶ
ĮƚŀĚĔńĬĔŅĶĭŅħŏěŖĭěŅĔĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŐĸŃĔŅĶŏĸƞĬĔňĿŅȮĽŇŗĚŏĽıĨŇħŒľƟőĪļȮŏıĻĻŉĔļŅȮŀŋĭńĨŇŏľĨŋ
ĔŅĶěĶŅěĶȮőĶėĨŇħĨƞŀŐĸŃőĶėœĴƞĨŇħĨƞŀĪňŗĽŜŅėńĠ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5 ĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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GE 013 Health for Life 3Ȯ&2+2+5' 
 Prerequisite : None  

ȮȮȮ   Concepts in health, health management, health promotion with an 
emphasis on principles of physical education, health education, recreation, sports 
science, and public health; exercise for health; nutrition and health; stress prevention 
and eradication; physical fitness test and assessment; first aid; prevention of exercise 
and sports injury, drug abuse, accident, and major transmitted and non-transmitted 
diseases; providing sex-education. 

&LectureȮ2Ȯhours,  PracticeȮ2Ȯhours, Self StudyȮȮ5Ȯhours-week' 
 
ĻĪ /6. ĻŇĸĮŃĔńĭėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ  3Ȯ&/+2+2' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮ   ĻŉĔļŅėĺŅĴľĴŅĵĕŀĚĻŇĸĮŃȮĮĶŃŏĳĪŐĭĭŀĵƞŅĚĕŀĚĚŅĬĻŇĸĮŃŐĕĬĚĨƞŅĚŕȮĻŉĔļŅ
ĔĶŃĭĺĬĔŅĶĕŀĚĔŅĶĽĶƟŅĚĽĶĶėƢȮŏĔĦĤƢľĶŊŀĮƤěěńĵĪňŗŒĝƟŒĬĔŅĶıŇěŅĶĦŅėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĮƤĠľŅĕŀĚ
ĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃĺŇīňŐĔƟœĕĮƤĠľŅŐĸŃĮĢŇĭńĨŇĔŇěĔĶĶĴĕŀĚĔŅĶĬŜŅĽƞĺĬĮĶŃĔŀĭĽŜŅėńĠĕŀĚĻŇĸĮŃĪňŗŒľƟįĸ
ĨƞŀėĺŅĴėŇħŐĸŃėĺŅĴĶŌƟĽŉĔ 

&ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ4ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 180 Art and Creative Thinking 3Ȯ&/+2+2' 
 Prerequisite : None  
 ȮȮȮ   Definition of art; genres of art; artistic creation process; creative thinking 
elements; problems of artistic creation and their solutions; practice of drawing lines and 
shapes, painting, colouring, and spacing; artistic composition and fundamental artistic 
techniques; creation of artistic work. 

&LectureȮ1Ȯhour,  PracticeȮ4Ȯhours, Self StudyȮȮ4 Ȯhours-week' 
 

ĻĪ 1.2 ĻŅĽĨĶƢŐĸŃĻŇĸĮƝŐľƞĚĮƤĠĠŅĝĬ  3Ȯ&2+2+5' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮ   ĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĶŌƟěńĔĨĬŏŀĚȮĔŅĶĶŌƟěńĔįŌƟŀŊŗĬȮŏĪėĬŇėŐĸŃĔĸĺŇīňŒĬĔŅĶĶŌƟěńĔĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮ
ĪńĔļŃĔŅĶĽŊŗŀĽŅĶŐĸŃĴĬŋļĵƢĽńĴıńĬīƢȮĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıȮĪńĔļŃĔŅĶėŇħŐĸŃĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅ
ĽĩŅĬĔŅĶĦƢĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĔŅĶŏĴŊŀĚŒĬĮƤěěŋĭńĬȮĶĺĴœĮĩŉĚĔŅĶĮĸŌĔěŇĨĽŜŅĬŉĔŒĬĽŅīŅĶĦĽĴĭńĨŇȮ
ĨĸŀħěĬĔŅĶħŜŅĶĚĝňĺŇĨŒĬĽńĚėĴŀĵƞŅĚŏĮƦĬĽŋĕ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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GE 304 Liberal Arts of Intellectuals 3Ȯ&2+2+5' 
 Prerequisite : None  

      The study of self-recognition, recognition of others, techniques and 
strategies of self-recognition and recognition of others, skills of communication and 
human  relation, personality development, skill of thinking and economic, social and 
political problem analyzing including awareness of public property and ways of living 
in society with happiness. 

&LectureȮ0Ȯhours,  PracticeȮ0Ȯhours, Self StudyȮȮ3Ȯhours-week' 
 

ĻĪ 1.3 ĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃıńĥĬŅĔŅĶĕŀĚĸƟŅĬĬŅ 3Ȯ&3+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ Ȯ:  œĴƞĴň  

Ȯ   ĻŉĔļŅĮĶŃĺńĨŇĻŅĽĨĶƢėĺŅĴŏĮƦĬĴŅĕŀĚĸƟŅĬĬŅȮŒĬĽĴńĵĔƞŀĬĔŅĶĔƞŀĨńŘĚŏĮƦĬŀŅĦŅěńĔĶȮĽĴńĵ
ĔƞŀĨńŘĚŏĮƦĬŀŅĦŅěńĔĶȮĽĴńĵıĴƞŅĮĔėĶŀĚȮĽĴńĵŏĮƦĬĮĶŃŏĪĻĶŅĝĕŀĚĽĵŅĴȮĽĴńĵĩŌĔįĬĺĔŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚ
ĽĵŅĴȮĻŉĔļŅĩŉĚĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬŐĮĸĚħƟŅĬŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚȮĽńĚėĴŐĸŃĺńĥĬīĶĶĴĕŀĚĸƟŅĬĬŅȮ
ŏĶňĵĬĶŌƟĩŉĚĽĳŅıŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚȮŐĸŃĽńĚėĴĺńĥĬīĶĶĴĕŀĚĸƟŅĬĬŅŒĬĮƤěěŋĭńĬ 

&ĭĶĶĵŅĵȮ3ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ6ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 305 History and Development of Lanna 3Ȯ&3+.+4' 
 Prerequisite : None  

      The study of historical development of Lanna before the Kingdom 
establishment,during the Kingdom period, Lanna under Burmese rule, Lanna under 
Siamese protectors and the annexation of Lanna into Siam; the study of socio-
economic, political, and cultural changes of Lanna; and the study of socio-economic, 
political, and cultural situations of contemporary Lanna. 

&LectureȮ1Ȯhours,  PracticeȮ0Ȯhour, Self StudyȮȮ4Ȯhours-week' 
 

ĔĸŋƞĴĺŇĝŅĳŅļŅ  
ȮȮĻĪ .1/ ĔŅĶŒĝƟĳŅļŅœĪĵ 3Ȯ&2+2+5' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  
ȮȮȮ   ȮİƗĔĪńĔļŃĔŅĶŒĝƟĳŅļŅœĪĵĪńŘĚȮ2ȮȮĪńĔļŃȮœħƟŐĔƞȮĪńĔļŃĔŅĶĲƤĚȮĪńĔļŃĔŅĶŀƞŅĬȮŏıŊŗŀěńĭ

ŒěėĺŅĴĽŜŅėńĠȮėŇħĺŇŏėĶŅŃľƢȮŐĸŃĮĶŃŏĴŇĬėƞŅĽŇŗĚĪňŗœħƟěŅĔĔŅĶĲƤĚĔŅĶŀƞŅĬȮȮĪńĔļŃĔŅĶıŌħŏıŊŗŀĩƞŅĵĪŀħ
ėĺŅĴĶŌƟȮėĺŅĴėŇħȮŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬȮĪńĔļŃĔŅĶŏĕňĵĬŒĬħƟŅĬĔŅĶŒĝƟĩƟŀĵėŜŅĔŅĶĽĶƟŅĚĶŌĮĮĶŃőĵėȮ
ĨĸŀħěĬĔŅĶŏĶňĵĭŏĶňĵĚĮĶŃőĵėŏĮƦĬĵƞŀľĬƟŅȮŏıŊŗŀĽŅĴŅĶĩŏĕňĵĬėĺŅĴŏĶňĵĚȮĽŅĶėħňȮĭĪėĺŅĴŐĽħĚėĺŅĴ
ėŇħŏľŖĬȮŐĸŃĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶœħƟ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ2 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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GE 031  Thai Language Usage 3Ȯ&2+2+5' 
  Prerequisite : None  
    Practice of listening and reading for main ideas; analysis and evaluation of 
text from listening and reading; speaking for giving information, knowledge, and 
opinions; sentence and paragraphȮwriting; essay writing; documentary writing; 
argumentative and academic articles writing. 

&LectureȮ2Ȯhours,  PracticeȮ2 hours, Self StudyȮȮ5Ȯhours-week' 
 

ĻĪ /2/ ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/  3Ȯ&2+0+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮœĴƞĴň  

ȮȮ   ȮȮĻŉĔļŅȮŐĸŃȮİƗĔŒĝƟĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĶŃħńĭŏĭŊŘŀĚĨƟĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮőħĵŒĝƟĪńĔļŃĽńĴıńĬīƢȮĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬ
ĨĸŀħěĬŏĽĶŇĴĽĶƟŅĚĔĸĺŇīňŒĬĔŅĶŏĶňĵĬȮŏıŊŗŀŏĮƦĬıŊŘĬģŅĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļŒĬĶŃħńĭĨƞŀœĮ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 14/ Fundamental English 1 3Ȯ&0+0+3' 
 Prerequisite : None  

ȮȮȮ   Practice of English for communicative purposes on a basic level; English 
usage in everyday life contexts focusing on listening, speaking, reading, and writing; 
English learning strategies. 

&LectureȮ2Ȯhours,  PracticeȮ2Ȯhours, Self StudyȮȮ5Ȯhours-week' 
 

ĻĪȮ/20 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0 3Ȯ&0+0+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: ĻĪȮ14/ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/   

ȮȮȮ   ĻŉĔļŅŐĸŃİƗĔŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĶŃħńĭĽŌĚĕŉŘĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮŒĬĝňĺŇĨĮĶŃěŜŅĺńĬőħĵŒĝƟĪńĔļŃĽńĴıńĬīƢȮĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬȮ
ĨĸŀħěĬŏĽĶŇĴĽĶƟŅĚĔĸĺŇīňĔŅĶŏĶňĵĬŒĬĶŃħńĭĨƞŀěŅĔĺŇĝŅĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 ŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĝňĺŇĨěĶŇĚœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺńĥĬīĶĶĴĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀŒľƟŏĔŇħĔŅĶŏĶňĵĬĶŌƟĨĸŀħ
ĝňĺŇĨľĶŊŀŏĮƦĬıŊŘĬģŅĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļŒĬĶŃħńĭĽŌĚĨƞŀœĮ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 142 Fundamental English 2 3Ȯ&0+0+3' 
 Prerequisite : GEȮ141 Fundamental English 1  

ȮȮȮ   Practice of English for communicative purposes on an intermediate level; 
English usage in everyday life contexts focusing on listening, speaking, reading, and 
writing; English learning strategies; application of language skills to real life situations in 
accordance with the cultures of English speakers, 

&LectureȮ2Ȯhours,  PracticeȮ2Ȯhours, Self StudyȮȮ5Ȯhours-week' 
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ĻĪ 241 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 1 3Ȯ&0+0+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ: ĻĪ 142 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0  

ȮȮ   ȮĻŉĔļŅėŜŅĻńıĪƢŏĜıŅŃħƟŅĬȮőėĶĚĽĶƟŅĚĨŅĴľĬƟŅĪňŗĕŀĚĳŅļŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮőħĵŏĬƟĬĪńĔļŃĔŅĶŀƞŅĬȮŏıŊŗŀĻŉĔļŅėƟĬėĺƟŅŐĸŃĽŊŗŀĽŅĶȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟŐĸŃ
ĪńĔļŃœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŏĶňĵĬĶŌƟŒĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 241 English for Science and Technology 1 3Ȯ&0+0+3' 
 Prerequisite : GE 142 Fundamental English 2  

      To study specific English vocabulary and structures based on the functions 
of language use relevant to Science and Technology, particularly emphasizing reading 
skills for the purposes of applications for study, research and communication in their 
learning at a higher level. 

&LectureȮ2Ȯhours,  PracticeȮ2Ȯhours, Self StudyȮȮ5Ȯhours-week' 
 

ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
įļ /./ ŏĔļĨĶŏıŊŗŀĝňĺŇĨ 3Ȯ&1+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮȮ   ĺŇĺńĥĬŅĔŅĶȮŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŏĔļĨĶȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŒĬĶŃĭĭ
ĬŇŏĺĻĺŇĪĵŅȮĮƤěěńĵħƟŅĬĽŇŗĚŐĺħĸƟŀĴĪňŗĴňįĸĨƞŀĮƤěěńĵĔŅĶįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮĔŅĶįĸŇĨıŊĝȮĔŅĶěńħĔŅĶ
ĻńĨĶŌıŊĝȮĔŅĶįĸŇĨĽńĨĺƢȮőĶėŐĸŃıĵŅīŇĽńĨĺƢŏĸňŘĵĚȮěŋĸŇĬĪĶňĵƢȮŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶĶŃĭĭ
ĔŅĶŏĔļĨĶȮĔŅĶėĚŀĵŌƞĕŀĚĔŅĶŏĔļĨĶ 

&ĭĶĶĵŅĵȮ3ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ6ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

AP 101 Agriculture for Life 3Ȯ&1+.+4' 
 Prerequisite : None  

      Evolution and importance of agriculture; bio-diversity in the ecosystem; 
environmental factors affecting agricultural production; plant production and pest 
control; livestock production, diseases and parasites control; microorganism and its 
utilization in agriculture; agricultural production systems; existence of agriculture and 
its survival. 

&LectureȮ1Ȯhours,  PracticeȮ0Ȯhour, Self StudyȮȮ4Ȯhours-week' 
 

ĺĪ /./ ĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĝňĺŇĨ  3Ȯ&0+0+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň 

ȮȮȮ   ȮĔŜŅŏĬŇħőĸĔŐĸŃĽƞĺĬĮĶŃĔŀĭĕŀĚőĸĔȮĽŇŗĚĴňĝňĺŇĨȮĺŇĺńĥĬŅĔŅĶĕŀĚĽŇŗĚĴňĝňĺŇĨȮĝňĺĺŇĪĵŅŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮħŅĶŅĻŅĽĨĶƢȮŀŋĨŋĬŇĵĴĺŇĪĵŅŏĭŊŘŀĚĨƟĬȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢȮĶńĚĽňȮĔŅĶŒĝƟ
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ĮĶŃőĵĝĬƢĕŀĚĬŇĺŏėĸňĵĶƢĪŅĚĽńĬĨŇȮĽŇŗĚŐĺħĸƟŀĴŐĸŃĴĸıŇļȮĽŅĶŏėĴňŒĬŀŅľŅĶȮĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬĔŅĶŒĝƟ
ŏėĴňŒĬŀŋĨĽŅľĔĶĶĴȮįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĬŅőĬŏĪėőĬőĸĵňŐĸŃŐĬĺőĬƟĴĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

SC 101 Science for Life 3Ȯ&0+0+3' 
 Prerequisite : None 

      Origins of the Earth and life; evolution of life; biology in everyday life; 
introduction to astronomy, meteorology, natural resources, nuclear energy, radiation; 
use of nuclear energy for peace; the environment and pollutions; chemical substance 
in food; medication in everyday life; use of chemicals in industry and their effects on 
the environment; nanotechnology and its trend and application. 

&LectureȮ2Ȯhours,  PracticeȮ2Ȯhours, Self StudyȮȮ5Ȯhours-week' 
 

ĺĪ /.0 ĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3Ȯ&0+0+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň 

ȮȮȮȮ   ĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟīĶĶĴĝŅĨŇĕŀĚĴĬŋļĵƢĨńŘĚŐĨƞĵŋėŐĶĔŏĶŇŗĴȮĺŇĺńĥĬŅĔŅĶĕŀĚĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵňĪňŗĔƞŀŒľƟŏĔŇħŏĻĶļģĔŇěŒĬĵŋėĨƞŅĚŕȮœħƟŐĔƞȮĵŋėŐľƞĚĔŅĶŏĔļĨĶȮ&Agriculture Economy) 
ĵŋėŀŋĨĽŅľĔĶĶĴ &Industrial Economy) ĵŋėĽŅĶĽĬŏĪĻȮ&Information Economy) ĵŋėŐľƞĚőĴŏĸĔŋĸ 
(Molecular Economy) ĔŅĶıńĥĬŅĔŅĶĕŀĚĺŇĪĵŅĻŅĽĨĶƢŒĬħƟŅĬĭĶŇĔŅĶŏıŊŗŀĝňĺŇĨȮŀŅľŅĶŐĸŃĵŅȮįĸ
ĕŀĚŏĪėőĬőĸĵňĞŀĲĨƢŐĺĶƢȮĪňŗĴňĨƞŀŀŋĨĽŅľĔĶĶĴĔŅĶŐıĪĵƢŐĸŃĔŅĶėƟĬėĺƟŅħƟŅĬĵŅĶńĔļŅőĶėȮĔŅĶĺŇŏėĶŅŃľƢ
őĮĶĨňĬŒĬĶƞŅĚĔŅĵĴĬŋļĵƢŏıŊŗŀĔŅĶĺŇĬŇěĜńĵĽŅŏľĨŋŐľƞĚĔŅĶŏĔŇħőĶėȮıńĥĬŅĔŅĶħƟŅĬěňőĬĴĬŋļĵƢŐĸŃĝňĺĽŅ
ĶĽĬŏĪĻȮĔŅĶėƟĬėĺƟŅħƟŅĬĽĴŋĬœıĶŐĸŃĔŅĶŒľƟėĺŅĴĽŜŅėńĠĔńĭĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬĽŌƞŀŋĨĽŅľĔĶĶĴĵŅŒĬ
ŀĬŅėĨ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

SC 102 Development of Science and Technology 3Ȯ&0+0+3' 
 Prerequisite : None 

      Fsk_lŲqȮjc_plgleȮnpmacqqȮ_`msrȮl_rspcȮdpmkȮrfcȮb_ulȮmdȮagtgjgx_rgml9Ȯ
scientific and technological development and economic characteristics in different 
periods, namely, agriculture economy, industrial economy, information economy, 
molecular economy; scientific development in terms of application to life; food and 
medication; effects of software technology on medical industry; research and 
advancement in medicine; protein analysis in the human body for medical diagnosis 
and treatment; human genomic development and bioinformatics; research in herbs; 
indigenous wisdom in medication and its prospect in medical industry.      

&LectureȮ2Ȯhours, PracticeȮ2Ȯhours, Self StudyȮȮ5Ȯhours-week' 
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ĻĪ ./2 ĔŅĶĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅ 3Ȯ&2+2+5' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň 

ȮȮȮ   ĻŉĔļŅėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĽŅĶĬŇŏĪĻȮĺŇīňŒĝƟĪĶńıĵŅĔĶĽŅĶĬŇŏĪĻȮŏĬƟĬĔŅĶŏĕƟŅĩŉĚŒĬĶŃĭĭ
ŏėĶŊŀĕƞŅĵȮĺŇīňĔŅĶŏĕƟŅĩŉĚĽŅĶĬŇŏĪĻěŅĔģŅĬĕƟŀĴŌĸľƟŀĚĽĴŋħȮŐĸŃŐľĸƞĚĽŅĶĬŇŏĪĻĪňŗŏĮƦĬģŅĬĕƟŀĴŌĸŀŀĬœĸĬƢ
ĭĬŀŇĬŏĨŀĶƢŏĬŖĨȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĝƞĺĵėƟĬ (Search engine)ȮĔŅĶĮĶŃŏĴŇĬėŋĦėƞŅĽŅĶĬŇŏĪĻŐĸŃŏĸŊŀĔŒĝƟ
ĽŅĶĬŇŏĪĻĪňŗĨƟŀĚĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĩŉĚĔŅĶŏĕňĵĬĶŅĵĔŅĶŀƟŅĚŀŇĚȮ(Reference)ȮŐĸŃĔŅĶĸĚ
ĶŅĵĔŅĶĭĶĶĦŅĬŋĔĶĴĨŅĴĶŌĮŐĭĭĴŅĨĶģŅĬĽŅĔĸȮĪńŘĚŒĬĶŌĮĽŇŗĚıŇĴıƢŐĸŃĕƟŀĴŌĸŀŀĬœĸĬƢŏıŊŗŀĔŅĶŏĕňĵĬ
ĚŅĬĪŅĚĺŇĝŅĔŅĶ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

GE 014 Information Searching for Academic Study 3Ȯ&2+2+5' 
 Prerequisite : None 

ȮȮȮ   ȮFundamental knowledge of information; use of information resources with 
an emphasis on the Internet access; access means of library information databases and 
online databases on the Internet; use of search engines; information evaluation and 
how to make an effective use of desired information; citing references and making 
bibliographies for academic papers. 

&LectureȮ2Ȯhours,  PracticeȮ2Ȯhours, Self StudyȮȮ5Ȯhours-week' 
 

ĺŀ /./ ĺŇĻĺĔĶĶĴŏĭŊŘŀĚĨƟĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3Ȯ&3+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮȮ   ĶŃĭĭœĲĲƚŅŐĸŃĔŅĶĽŊŗŀĽŅĶȮĔŅĶŒĝƟŀŋĮĔĶĦƢœĲĲƚŅŀĵƞŅĚĮĶŃľĵńħıĸńĚĚŅĬȮĔŅĶŒĝƟŐĸŃħŌŐĸ
ĶńĔļŅŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮĔŅĶŒĝƟŐĸŃĭŜŅĶŋĚĶńĔļŅĶĩěńĔĶĵŅĬĵĬĨƢŐĸŃĶĩĵĬĨƢȮŏėĶŊŗŀĚěńĔĶĔĸŏĔļĨĶȮ
ėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĚŅĬĔƞŀĽĶƟŅĚȮĶŃĭĭĮĶŃĮŅŐĸŃĽŋĕŅĳŇĭŅĸŏĭŊŘŀĚĨƟĬĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬ 

&ĭĶĶĵŅĵȮ3ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ6ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

EI 101 Basic Engineering in Daily Life 3Ȯ&1+.+4' 
 Prerequisite : None  

       Electrical systems and communication; use of electrical equipments for 
energy saving; use and maintenance of computer; use and maintenance of vehicles 
and farm machineries; fundamental of construction, water supply and sanitary, and 
environmental management in everyday life. 

&LectureȮ1Ȯhours,  PracticeȮ0Ȯhour, Self Study 6 hours-week' 
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ĺŀ /.0 ĬŅĬŅĽŅĶŃŏĔňŗĵĺĔńĭŀŅľŅĶŐĸŃĵŅ  3Ȯ&1+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮȮœĴƞĴň  

ȮȮȮ   ȮėĺŅĴĽŜŅėńĠĕŀĚŀŅľŅĶȮĺńĥĬīĶĶĴĔŅĶĭĶŇőĳėŀŅľŅĶȮĔŅĶŒĝƟŏĪėőĬőĸĵňĔńĭŀŅľŅĶŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔŀŅľŅĶĬŀĔŏľĬŊŀěŅĔĔŅĶĭĶŇőĳėȮĔŅĶŒľƟĭĶŇĔŅĶħƟŅĬŀŅľŅĶȮīŋĶĔŇě
ŀŅľŅĶĕĬŅħŏĸŖĔȮĔŅĶĨĸŅħŀŅľŅĶȮőĸěŇĽĨŇĔĽƢŐĸŃĞńııĸŅĵŏĝĬȮŏĳĽńĝőĳĝĬĻŅĽĨĶƢȮėĺŅĴĶŌƟĪńŗĺœĮ
ŏĔňŗĵĺĔńĭĵŅŀńĬĨĶŅĵěŅĔĔŅĶŒĝƟĵŅȮėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĵŅŏĽıĨŇħŒľƟőĪļȮĽŇĪīŇĕŀĚįŌƟĭĶŇőĳėŐĸŃĔŅĶėŋƟĴėĶŀĚ
įŌƟĭĶŇőĳėĪŅĚŀŅľŅĶŐĸŃĵŅ 

&ĭĶĶĵŅĵȮ3ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ6ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

EI 102 General Aspects of Food and Drug  3Ȯ&1+.+4' 
 Prerequisite : None  
                 Importance of food; food consumption culture; technological applications 
to food in everyday life; use of food beyond consumption; nutritional service; small 
food enterprise and marketing; logistics and supply chain; nutraceuticals; general 
ilmujcbecȮmdȮkcbgaglcȮbmq_ecȮ_lbȮgrqȮb_lecp*Ȯ_lbȮbpse9ȮamlqskcpqŲȮpgefrqȮ_lbȮ
protection on nutrition and medicine.    

&LectureȮ1Ȯhours,  PracticeȮ0Ȯhour, Self Study 6 hours-week' 
 

ıĚȮ/.. ıĸńĚĚŅĬĽŜŅľĶńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 3Ȯ&1+.+4' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň  
    ėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬıĸńĚĚŅĬȮĽĩŅĬĔŅĶĦƢıĸńĚĚŅĬȮŐľĸƞĚĔŜŅŏĬŇħıĸńĚĚŅĬȮĔŅĶŒĝƟıĸńĚĚŅĬ
ŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮŐĬĺĪŅĚĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĮĸŌĔěŇĨĽŜŅĬŉĔĔŅĶŒĝƟıĸńĚĚŅĬ 

&ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ.ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ4ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ' 
 

RE 100 Renewable Energy for Everyday Life 3Ȯ&1+.+4' 
 Prerequisite : None  
    Fundamental of energy; energy situation;Ȯenergy resources; energy 
utilization in everyday life; energy and environmental conservation; awareness of 
energy consumption. 

&LectureȮ1Ȯhours,  PracticeȮ0Ȯhour, Self Study 6 hours-week' 
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ľĴĺħĺŇĝŅŏĜıŅŃ 
ĔĸŋƞĴĺŇĝŅŐĔĬ 
ėĴ 105 ŏėĴňıŊŘĬģŅĬ 3 (3-0-6) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮȮœĴƞĴň  

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮıńĬīŃŏėĴňȮĽĴĭńĨŇĕŀĚŐĔƠĽȮĕŀĚŏľĸĺȮĕŀĚŐĕŖĚȮ
ŐĸŃĽŅĶĸŃĸŅĵȮĞŉŗĚĴňėĺŅĴĽńĴıńĬīƢĔńĭěĸĬıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮĔĶħ+ŏĭĽȮŐĸŃŏėĴňŀŇĬĪĶňĵƢ 

&ĭĶĶĵŅĵȮ3ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ6ȮȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

CH 105 Fundamental Chemistry 3Ȯ&3-0-6' 
 Prerequisite : None  
        Atomic Structure, stoichiometry, chemical bonding, properties of gas, liquid, 
solid and solution in relation with kinetics, chemical equilibrium, acid-base, and organic 
chemistry. 

(LectureȮ3Ȯhours, PracticeȮ0Ȯhour, Self StudyȮ6Ȯhours/week' 
 

ėĴ 106 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬ 1 (0-3-1) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮȮœĴƞĴň  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĺŅĴĮĸŀħĳńĵȮŐĸŃŏĪėĬŇėŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮŐĸŃİƗĔ

ĮĢŇĭńĨŇĔŅĶŒĬľńĺĕƟŀȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮĔŅĶĪħĽŀĭœŀŀŀĬĭĺĔŐĸŃœŀŀŀĬĸĭȮŏĸĕŀŀĔĞŇŏħĝńĬĕŀĚ
īŅĨŋĪĶŅĬĽŇĝńĬȮĔŅĶľŅėƞŅėĚĪňŗĕŀĚĔƠŅĞȮĽĴĭńĨŇėŀĸĸŇŏĔĪňıȮŀńĨĶŅŐĸŃĔġŀńĨĶŅȮĽĴħŋĸŏėĴňȮĔŅĶœĪŏĪĶĨ
ĔĶħ+ŏĭĽȮŐĸŃŏėĴňŀŇĬĪĶňĵƢ 

&ĭĶĶĵŅĵȮ.ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ/ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

CH 106 Fundamental Chemistry Laboratory 1 (0-3-1) 
 Prerequisite : None   
       The practical laboratories including: the scientific method, safety and 
practical techniques, stoichiometry, testing of cations and anions, oxidation state of 
transition metals, determination of gas constant, colligative properties, rate and rate 
law of reaction, chemical equilibrium, acid-base titration and organic chemistry.  

(LectureȮ.Ȯhour, PracticeȮ1Ȯhours, Self StudyȮ/Ȯhour/week' 
 

ĲĽ /.3 ĲƕĽŇĔĽƢĪńŗĺœĮȮ/ 3 (2-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :  œĴƞĴň  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   ĔĸĻŅĽĨĶƢȮŀŋĦľĳŌĴŇŐĸŃėĺŅĴĶƟŀĬȮĪķļġňĕŀĚĔƠŅĞȮŀŋĦľıĸĻŅĽĨĶƢȮėĸŊŗĬŐĸŃŏĽňĵĚ 

(ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚȮĮĢŇĭńĨŇȮȮ3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ-ĽńĮħŅľƢ) 
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PH 105 General Physics 1 3 (2-3-5) 
 Prerequisites : None  

    Mechanicals, Temperature heat and kinetic theory of gases, 
Thermodynamics, Waves and sound. 

&LectureȮ0Ȯhours,  PracticeȮ1Ȯhours, Self StudyȮ3Ȯhours-week' 
 

ĲĽ 106 ĲƕĽŇĔĽƢĪńŗĺœĮȮ2 3 (2-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:  ĲĽ 105 ĲƕĽŇĔĽƢĪńŗĺœĮȮ1  
ȮȮȮȮȮ   œĲĲƚŅŐĸŃŐĴƞŏľĸŖĔȮėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮĪńĻĬĻŅĽĨĶƢȮĲƕĽŇĔĽƢĵŋėŒľĴƞŏĭŊŘŀĚĨƟĬ 

(ĭĶĶĵŅĵȮ0 ĝńŗĺőĴĚȮĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3 ĝńŗĺőĴĚ-ĽńĮħŅľƢ) 
 

PH 106 General Physics 2 3Ȯ&2+3+5' 
 Prerequisites : PH 105 General Physics 1  

      Electrical fields, Magnetic fields, Electromagnetic wave, Geometrical optics 
and physical optics, Modern physics. 

&LectureȮ0Ȯhours,  PracticeȮ1Ȯhours, Self StudyȮ3Ȯhours-week' 
 

ėĻȮ/.1     ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ/  3Ȯ(3-0-6) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:œĴƞĴň  

                  ĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮŀŇĬĪŇĔĶńĸĕŀĚ
ĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŀŇĬĪŇĔĶńĸœĴƞĨĶĚŐĭĭȮŐĸŃŀĬŋıńĬīƢĵƞŀĵ 

(ĭĶĶĵŅĵȮ3ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ6ȮȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 
MA /.1 Calculus for Engineering 1  3Ȯ(3-0-6) 

 Prerequisite: None  
                 Limit and continuity of functions; derivatives of functions and application; 
integral of functions and application; improper integral andȮpartial derivative 

&LectureȮ3Ȯhours,  PracticeȮ0Ȯhour, Self StudyȮ6Ȯhours-week' 
 

ėĻȮ2/.      ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ0  3Ȯ(3-0-6) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ėĻȮ/.1ȮŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ/   

                įĸŏĜĸĵĕŀĚĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠŀńĬħńĭľĬŉŗĚȮŀńĬħńĭĽŀĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮįĸĔŅĶ
ŐĮĸĚȮĸŅĮĸŅĞŐĸŃįĸĔŅĶŐįĸĚĸŅĮĸŅĞįĔįńĬȮŀŇĬĪŇĔĶńĸĽŀĚĝńŘĬŒĬĶŃĭĭıŇĔńħĜŅĔȮŀŇĬĪŇĔĶńĸĽŀĚĝńŘĬŒĬ
ĶŃĭĭŏĝŇĚĕńŘĺȮŐĸŃŀŇĬĪŇĔĶńĸĽŅĴĝńŘĬŒĬĶŃĭĭıŇĔńħĜŅĔ 

(ĭĶĶĵŅĵȮ3ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ6ȮȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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MA /.4      Calculus for Engineering 2      3Ȯ(3-0-6) 
 Prerequisite: MA 103 Calculus for Engineering 1  

                 Solutions of first and second order and ordinary differential equations and  
Applications, Laplace transformations and inverse Laplace transformation, double 
integral in rectangular coordinate system, double integral in polar coordinate system, 
and triple integral in rectangular coordinate system. 

&LectureȮ3Ȯhours,  PracticeȮ0Ȯhour, Self StudyȮ6Ȯhours-week' 
 

ėĻ 239 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ                                         3Ȯ(3-0-6) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮȮėĻ 104 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ0  

             ȮȮ  ĭĪĮĶŃĵŋĔĨƢĕŀĚĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠŀńĬħńĭľĬŉŗĚŏĔňŗĵĺĔńĭĺĚěĶœĲĲƚŅȮĔĸĻŅĽĨĶƢȮŐĸŃ
ĔŅĶœľĸĕŀĚėĺŅĴĶƟŀĬȮ ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠŐĭĭŏĝŇĚŏĽƟĬĪňŗĴňŀńĬħńĭĽŌĚĔĺƞŅľĬŉŗĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ
ŏĔňŗĵĺĔńĭĺĚěĶœĲĲƚŅȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĺńĨĩŋȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĸŌĔĨŋƟĴȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĶŃĭĭĴĺĸ+ĽĮĶŇĚȮȮ
ŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĶŌĮŐĭĭŀŊŗĬŕȮĭĪĮĶŃĵŋĔĨƢĕŀĚĔŅĶŐĮĸĚĸŅĮĸŅĞŐĸŃĔŅĶŐĮĸĚĸŅĮĸŅĞįĔįńĬ

ŏĔňŗĵĺĔńĭĺĚěĶœĲĲƚŅŐĸŃĔŅĶőĔƞĚĕŀĚėŅĬȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵĽŜŅľĶńĭĮƤĠľŅĪŅĚĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚ
ŐĸŃĕŀĚœľĸȮŐĸŃĮƤĠľŅħƟŅĬĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 

(ĭĶĶĵŅĵȮ3ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ6ȮȮĝńŗĺőĴĚ/ĽńĮħŅľƢ) 
 

MA 239      Differential Equations and Applications                              3Ȯ(3-0-6) 
 Prerequisite: MA 104 Calculus for Engineering 2  
       Application of First-Order Ordinary Differential Equations about Electric 
Circuits Mechanics and Heat Flow; Linear Ordinary Differential Equations of Higher Order 
and Application about  Electric Circuits, Motion of an Object, Motion of a Pendulum, 
Motion of Mass-Spring System, and Damped Free Motion; Application of Laplace 
Transform and Inverse Laplace Transform aboutȮElectric Circuits and Deflection of 
Beam; Partial Differential Equations for  Solid and Fluid Mechanics Problems and Heat 
Transfer ProblemsȮ 

&LectureȮ3Ȯhours,  PracticeȮ0Ȯhour, Self StudyȮ6Ȯhours-week' 
 

ĻĮȮ02/ ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ/  /Ȯ(0-2-1) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ:ȮĻĪȮ241 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ1 ľĶŊŀ 

                     ĻĪȮ021ȮĳŅļŅŀńĚĔķļŏĝŇĚŏĔļĨĶȮ/ȮľĶŊŀȮ 
                     ĻĪȮ023ȮĳŅļŅŀńĚĔķļŏĝŇĚĽńĚėĴĻŅĽĨĶƢȮȮ/ 

ȮȮȮȮ   ėŜŅĻńıĪƢȮĽŜŅĬĺĬŐĸŃľĸńĔœĺĵŅĔĶĦƢĳŅļŅŀńĚĔķļŒĬĶŃħńĭĔĸŅĚȮĔŅĶİƗĔŒĝƟĪńĔļŃĽńĴıńĬīƢŒĬ
ĭĶŇĭĪĪŅĚĽńĚėĴŐĭĭĨƞŅĚȮŕ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ/ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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LR 241 English Language Practice 1 /Ȯ(0-2-1) 
 Prerequisite : GE 241 English for Science and Technology 1   or 

                   GE 243 English for Agiculture 1 or  
                   GE 245 English for Social Sciences  

 

      Vocabulary, expressions, and grammar at the intermediate level; practice of 
integrated skilsl in different social settings 

&LectureȮ.Ȯhour,  Practice 0 hours, Self StudyȮ1 hour-week' 
 

ĻĮȮ020 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ0  /Ȯ(0-2-1) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮĻĮȮ02/ ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ/   

ȮȮȮȮ   ėŜŅĻńıĪƢȮĽŜŅĬĺĬĳŅļŅŐĸŃľĸńĔœĺĵŅĔĶĦƢĳŅļŅŀńĚĔķļŒĬĶŃħńĭėƞŀĬĕƟŅĚĽŌĚȮĔŅĶİƗĔŒĝƟĪńĔļŃ
ĽńĴıńĬīƢŒĬĭĶŇĭĪĪŅĚĽńĚėĴŐĭĭĨƞŅĚȮŕ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ/ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

LR 242 English Language Practice 2 /Ȯ(0-2-1) 
 Prerequisite : LR 241 English language Practice 1          

      Vocabulary, expressions, and grammar at upper intermediate level; practice 
of integrated skills in different social settings 

&LectureȮ.Ȯhour,  Practice 0 hours, Self StudyȮ1 hour-week' 
 

ĻĮȮ021 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ1  /Ȯ(0-2-1) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮĻĮȮ022 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ2   

ȮȮȮȮ   ėŜŅĻńıĪƢĽŜŅĬĺĬĳŅļŅŐĸŃľĸńĔœĺĵĔĶĦƢĳŅļŅŀńĚĔķļŒĬĶŃħńĭĽŌĚȮĔŅĶİƗĔŒĝƟĪńĔļŃĽńĴıńĬīƢŒĬ
ĭĶŇĭĪĪŅĚīŋĶĔŇěŐĭĭĨƞŅĚȮŕȮ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ/ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

LR 243 English Language Practice 3 /Ȯ(0-2-1) 
 Prerequisite : LR 242 English Language Practice 2    

       Vocabulary *Ȯexpression, and grammar at advanced level; practice of 
integrated skill in business contexts. 

&LectureȮ.Ȯhour,  Practice 0 hours, Self StudyȮ1 hour-week' 
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ıĚȮ101 ıĸńĚĚŅĬĪħŐĪĬ     3Ȯ&3+0+6) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮœĴƞĴň  

ȮȮȮ   ĻŉĔļŅĽĩŅĬĔŅĶĦƢıĸńĚĚŅĬĕŀĚőĸĔȮĳŌĴŇĳŅėŀŅŏĞňĵĬȮĮĶŃŏĪĻœĪĵȮŐľĸƞĚıĸńĚĚŅĬěŅĔ
ŏĝŊŘŀŏıĸŇĚĲŀĽĞŇĸȮŏĝƞĬȮĮƕőĨĶŏĸňĵĴȮĬŘŜŅĴńĬȮĩƞŅĬľŇĬȮĔƠŅĞīĶĶĴĝŅĨŇȮŐľĸƞĚıĸńĚĚŅĬĪħŐĪĬȮœħƟŐĔƞȮıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢȮıĸńĚĚŅĬĸĴȮıĸńĚĚŅĬĬŘŜŅȮıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıȮıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢȮŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮ
ıĸńĚĚŅĬĝňĺĴĺĸȮıĸńĚĚŅĬěŅĔŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĶŃĭĭıĸńĚĚŅĬĪħŐĪĬ 

&ĭĶĶĵŅĵȮ3ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ6ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 101 Renewable Energy 3Ȯ&3+0+6) 
 Prerequisite : None  

        World, ASEAN community and Thailand energy situation. Conventional 
energy resourcesȮsuch as petroleum oil, coal, and natural gas. Renewable energy 
resources such as solar energy, wind energy, hydropower, geothermal energy, nuclear 
energy, fuel cell, biomass, biofuel, and energy system application. 

&Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week) 
 

ıĚȮ102 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ1   2Ȯ&1+1+3) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮœĴƞĴň  

ȮȮȮȮ  ľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚĔŅĶŏĕňĵĬŐĭĭȮĔŅĶŏĕňĵĬĨńĺŏĸĕȮĨńĺŀńĔļĶȮĔŅĶŏĕňĵĬĶŌĮĪĶĚŏĶĕŅėĦŇĨȮ
ĔŅĶŏĕňĵĬĳŅıĜŅĵŀŀĶƢőĪĔĶŅĲĲƕĔȮĔŅĶĔŜŅľĬħĕĬŅħĴŇĨŇŐĸŃĶŅĵĸŃŏŀňĵħĮĶŃĔŀĭĳŅıĜŅĵŀŀĶƢőĪ
ĔĶŅĲƕĔȮĶŌĮĨńħȮĳŅıŐįƞĬėĸňŗȮȮĔŅĶŏĕňĵĬŐĸŃĔŅĶŒľƟĕĬŅħĳŅıĽŅĴĴŇĨŇȮĔŅĶŏĕňĵĬŐĭĭĝŇŘĬĽƞĺĬŀŋĮĔĶĦƢ
ĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬŐĭĭĨƞŅĚŕ  

&ĭĶĶĵŅĵȮ1ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 
RE 102 Energy Engineering Drawing 1 2 (1+3+1' 
 Prerequisite : None  

        Fundamental of drawing; Lettering; orthographic projection; orthographic 
drawing; dimensioning section; cross section; pictorial  drawing; pattern drawing 
develop;Ȯrenewable energy assembly drawing. 

&Lecture 1 hour, Practice 3 hours, Self Study 3 hours/week) 
 

ıĚȮ200 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ2   1Ȯ&0+1+1) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮıĚȮ/.0ȮĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ/  

ȮȮȮȮ   ĔŅĶŒĝƟĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬĝƞĺĵŒĬĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴŐĭĭȮ2 ĴŇĨŇȮěĬĩŉĚĔŅĶ
ŏĕňĵĬŐĭĭěŜŅĸŀĚȮ3 ĴŇĨŇȮĨńĺŀĵƞŅĚĪŅĚħƟŅĬŀŋĮĔĶĦƢıĸńĚĚŅĬȮŐĸŃȮĔŅĶŀƞŅĬŐĭĭĪŅĚĺŇĻĺĔĶĶĴȮėĺŅĴĶŌƟ
ŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭėŀĴıŇĺŏĨŀĶƢŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŒĝƟŒĬĔŅĶŀŀĔŐĭĭȮĶŃĭĭŐĔĬőėŀŀħŇŏĬĨ
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ŐĸŃĔŅĶĔŜŅľĬħĨŜŅŐľĬƞĚȮėŜŅĽńŗĚĸŅĔŏĽƟĬȮŐĸŃėŜŅĽńŗĚĨƞŅĚŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶĭŀĔĕĬŅħĴŇĨŇȮĔŅĶŏĕňĵĬĸŅĵ
ĨńħȮŐĬŃĬŜŅĔŅĶŏĕňĵĬŐĭĭěŜŅĸŀĚȮ3 ĴŇĨŇȮŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŜŅĽńŗĚȮ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 200 Energy Engineering Drawing 2  1 (0+3+1' 
 Prerequisite : RE 102 Energy Engineering Drawing 1  
                  An introduction to computer aided engineering for two and three 
dimensions. Example of energy equipment and drawing comprehension. Basic 
knowledge about computer and related drawing programs. Coordinate system and 
positioning. Draw commands and other related commands. Dimension and cross 
section. Introduction to solid modeling and macro command. 

&Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week) 
 

ıĚȮ201 ŀŋĦľıĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ   3Ȯ&2+3+5' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮėĻȮ/.1ȮŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ/  

ȮȮȮȮ  ŐĬĺėŇħŏĭŊŘŀĚĨƟĬĪŅĚŀŋĦľıĸĻŅĽĨĶƢėŋĦĽĴĭńĨŇĕŀĚĽŅĶĭĶŇĽŋĪīŇś ĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬ Ĕġ
ĕƟŀĪňŗĻŌĬĵƢĕŀĚŀŋĦľıĸĻŅĽĨĶƢĽŏĔĸŀŋĦľĳŌĴŇȮĔġĕƟŀĪňŗľĬŉŗĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ ĔġĕƟŀĪňŗ
ĽŀĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢŏŀĬőĪĶĮƖŐĸŃŏŀŖĔŏĞŀĶƢěňȮĺńĢěńĔĶĪŅĚŀŋĦľıĸĻŅĽĨĶƢĺńĢěńĔĶĔŜŅĸńĚŐĸŃĺńĢěńĔĶ
ĔŅĶĪŜŅėĺŅĴŏĵŖĬ ŐĔƠĽįĽĴŐĸŃőĞőėĶŏĴĨĶň 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 
RE 201 Engineering Thermodynamics 1 3Ȯ&2+3+5' 
 Prerequisite : MA /.1ȮCalculus for Engineering 1  

      Basic concept of thermodynamics, property of pure substance, energy 
conversation, the zeroth law of thermodynamics and temperature scales, properties of 
a pure substance, work and heat, the first law of thermodynamic and its application, 
the second law of thermodynamics, entropy and exergy, thermodynamics cycle: power 
cycle and refrigeration cycle, gas mixture and psychrometry. 

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

ıĚȮ202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ   3Ȯ&2+1+5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮœĴƞĴň  

ȮȮȮ  ȮıŊŘĬģŅĬœĲĲƚŅŐĸŃŀŋĮĔĶĦƢȮĴŅĨĶģŅĬŐĸŃĽńĠĸńĔļĦƢĪňŗŒĝƟŒĬĔŅĶĨŇħĨńŘĚĶŃĭĭœĲĲƚŅȮĔŅĶ
ŏĕňĵĬŐĭĭœĲĲƚŅȮĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚŐĸŃĔĶŃŐĽĽĸńĭȮĔŅĶĮĶŃĴŅĦĔŅĶőľĸħȮĔŜŅĸńĚœĲĲƚŅŐĸŃĔŅĶ
ĮĶńĭĮĶŋĚĨńĺĮĶŃĔŀĭȮŐįĬĳŅıŏĲŏĞŀĶƢȮľĴƟŀŐĮĸĚœĲĲƚŅȮĴŀŏĨŀĶƢœĲĲƚŅȮĶŃĭĭœĲĲƚŅŐĸŃŐĽĚĽĺƞŅĚȮ
ŐľĸƞĚĔŜŅŏĬŇħœĲĲƚŅȮĶŃĭĭœĲĲƚŅȮŏĲĽȮĶŃĭĭĽŅĵĮĶŃīŅĬœĲĲƚŅȮĽŅĵĮƚŀĬŐĸŃĺĚěĶĵƞŀĵȮ1ȮŏĲĽȮŐĸŃȮ/ 
ĔŅĶŏĝŊŗŀĴĨƞŀȮĔĶŇħȮĔŅĶŀŀĔŐĭĭĕĬŅħŐĸŃĝĬŇħĽŅĵœĲĲƚŅȮĶŃĭĭĔŅĶĨƞŀĽŅĵħŇĬȮĔġľĴŅĵėĺŅĴ
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ĮĸŀħĳńĵĕŀĚĶŃĭĭœĲĲƚŅȮŏėĶŊŗŀĚĴŊŀĺńħœĲĲƚŅȮĔŅĶŀŀĔŐĭĭĺĚěĶœĲĲƚŅĽŜŅľĶńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬ
ĶŃĭĭĨƞŅĚŕȮŏĝƞĬȮĴŀŏĨŀĶƢȮŐĽĚĽĺƞŅĚȮĶŃĭĭėĺĭėŋĴȮŏĮƦĬĨƟĬ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 202 Basic Electrical 3 (2+3+5' 
 Prerequisite : None  

        Basic of electrical devices, Standard and symbol in electrical installation, 
Electrical drawing, DC and AC circuit, Load estimation, Power factor and improvement, 
Phasor diagram, Transformer, Electrical system and lighting, Power generator, Single and 
three phase, Main feeder system, Electrical power distribution system, On-off grid 
system, Grounding system, Electrical safety roles, Electrical instrument, Application for 
electrical control system i.e. motor lighting controlling etc. 

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

ıĚȮ203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ   3Ȯ&2+1+5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮœĴƞĴň  

ȮȮȮȮ   ĝĬŇħȮıńĬīŃȮőėĶĚĽĶƟŅĚŐĸŃėŋĦĽĴĭńĨŇĪŅĚŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢĪňŗŏĮƦĬĺńĨĩŋħŇĭŒĬ
ĔŅĶįĸŇĨıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĝňĺĴĺĸŐĸŃıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĪķļĢňŏĭŊŘŀĚĨƟĬĕŀĚȮĞňőŀħňȮĭňőŀħňȮėƞŅ
ĔĶħœĕĴńĬĶŃŏľĵĚƞŅĵȮĮĶŇĴŅĦĕŀĚŐĕŖĚĶĺĴŒĬĽŅĶĸŃĸŅĵȮŀńĨĶŅĽƞĺĬĶŃľĺƞŅĚėŅĶƢĭŀĬŐĸŃœĬőĨĶŏěĬŒĬ
ĽŅĶŀŇĬĪĶňĵƢȮĝĬŇħŐĸŃĮĶŃŏĳĪĕŀĚěŋĸŇĬĪĶňĵƢĪňŗŒĝƟŒĬĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮľĸńĔĔŅĶŐĸŃĮĢŇĔŇĶŇĵŅ
ŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶľĴńĔŐĸŃĔŅĶĔĸńŗĬŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĔŅĶĺŇŏėĶŅŃľƢėƞŅĮĶŇĴŅĦĔĶħœĕĴńĬŀŇĽĶŃŒĬĺńĨħŋħŇĭȮ
ĮĢŇĔŇĶŇĵŅŏŀĽŏĪŀĶĶŇĲƕŏėĝńĬŐĸŃȮĪĶŅĬŏŀĽŏĪŀĶŇĲƕŏėĝńŗĬŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚœĭőŀħňŏĞĸȮȮȮȮȮȮȮ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 203 Chemistry and Biology in Energy Engineering 3 (2+3+5' 
 Prerequisite : None  
                  Type, bond, structural and chemical properties of organic compounds 
used in biomass and biofuel energy, fundamental theory of Chemical Oxygen Demand 
(COD) Biochemical Oxygen Demand (BOD) Volatile Fatty Acid (VFA) Total Suspened 
Solid(TSS) C/N ration in organic substance , type of microorganism in biofuel energy, 
basic principle and reaction of fermentation and distillation in biofuel energy, analysis 
of free fatty acid of raw material, esterification and transesterification in biodiesel 
production 

&Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week) 
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ıĚȮ204 ĔĸĻŅĽĨĶƢĕŀĚœľĸĺŇĻĺĔĶĶĴ   3Ȯ&2+3+5' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮėĻȮ/.3ȮŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ/  

ȮȮȮȮ   ŐĬĺėŇħıŊŘĬģŅĬŐĸŃėŋĦĽĴĭńĨŇĕŀĚœľĸ ĕŀĚœľĸĽĩŇĨ ėŇŏĬŐĴĨŇĔĽƢĕŀĚĔŅĶœľĸȮĽĴĔŅĶ
ıĸńĚĚŅĬŐĸŃŏĭŀĶƢĬŌĸĸňŗ ĔŅĶĺŇŏėĶŅŃľƢőĴŏĴĬĨńĴĔŅĶœľĸ ĔŅĶœľĸŒĬĪƞŀŐĭĭŀńħĨńĺœĴƞœħƟȮĔŅĶĺŇŏėĶŅŃľƢĴŇĨŇ
ŐĸŃėĺŅĴėĸƟŅĵėĸŉĚĔńĬȮŐĶĚĵĔŐĸŃŐĶĚĨƟŅĬĕŀĚĺńĨĩŋŏĴŊŗŀŏėĸŊŗŀĬĪňŗŒĬĕŀĚœľĸȮĔŅĶĺńħĕŀĚœľĸȮ
ŏėĶŊŗŀĚěńĔĶĔĸĕŀĚœľĸ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 204 Engineering Fluid Mechanics 3Ȯ&2+3+5' 
 Prerequisite : MA 103 Calculus for Engineering 1  

      Fundamental conceptsȮand property of fluid, fluid static, Kinematics of fluid 
flow, Bernoulli and energy equation, momentumȮanalysis, flow of incompressible fluid 
in pipes, dimensional analysis and dynamic similarity, resistance of immersed bodies, 
drag and dynamic lift, Flow measurement and fluid machinery. 

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

ıĚȮȮ205 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬ 1 1Ȯ(0-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň   

ȮȮȮȮȮȮ  ĳŅļŅŐĸŃĔŅĶőĮĶŐĔĶĴȮőĮĶŐĔĶĴěŜŅĸŀĚĪŅĚıĸńĚĚŅĬȮĨńĺėĺĭėŋĴĨĶĶĔŃőĮĶŐĔĶĴœħƟ&ıň
ŐŀĸĞň'ȮĔŅĶőĮĶŐĔĶĴıňŐŀĸĞňȮĔŅĶŀŇĬŏĪŀĶƢŏĲĽıňŐŀĸĞňȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶňŏĸĵƢȮĨńĺěńĭŏĺĸŅȮĨńĺĬńĭŐĸŃıň
ŐŀĸĞňȮŒĬĶŃĭĭŀńĨőĬĴńĨŇȮĶŃĭĭėĺĭėŋĴİƤĚĨńĺȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĮĶŃĵŋĔĨƢŒĝƟĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňıĸńĚĚŅĬȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀŐĽħĚįĸ 

&ĭĶĶĵŅĵȮ2ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

REȮȮ205 Computer Programming for Energy 1 1Ȯ(0-3-5) 
 Prerequisite : None   

        High level programming language, Command structure, Expression, 
Condition, Loop,ȮFunction, Compiler, Computer simulator, Programming application in 
science and energy, Monitoring programming 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 

ıĚȮ291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ   1Ȯ&0+1+1) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮœĴƞĴň  

ȮȮȮȮ   ĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭĚŅĬĝƞŅĚŏėĶŊŗŀĚĴŊŀĔĸȮĚŅĬĝƞŅĚœĴƟȮĚŅĬĝƞŅĚőĸľŃȮĚŅĬŏĝŊŗŀĴ
őĸľŃȮĔŅĶĨĶĺěĽŀĭĶŀĵŏĝŊŗŀĴȮŀŀĔŐĭĭŐĸŃĽĶƟŅĚŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀľĶŊŀŏėĶŊŗŀĚěńĔĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĚŅĬħƟŅĬĺŇĻĺĔĶĶĴȮȮȮȮȮȮȮȮ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ1ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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RE 291 Engineering Workshop Practices 1Ȯ&0+1+1) 
 Prerequisite : None  
                  Study and practice on mechanical equipment work. Practical 
woodworking, metalworking, and welding. Welding Inspection. Design and construct 
equipment or instrumentsȮor machine involved with engineering tasks.  

&Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week) 
 

ıĚȮ301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŏĭŊŘŀĚĨƟĬ ȮȮ1Ȯ&2+3+5' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮıĚȮ0.1ȮŀŋĦľıĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ  
 ȮȮȮ    ľĸńĔŏĭŊŘŀĚĨƟĬĕŀĚĔĶŃĭĺĬĔŅĶĩƞŅĵőŀĬėĺŅĴĶƟŀĬ œħƟŐĔƞȮĔŅĶĬŜŅėĺŅĴĶƟŀĬȮĔŅĶıŅėĺŅĴ
ĶƟŀĬȮŐĸŃĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ ĔŅĶĬŜŅėĺŅĴĶƟŀĬĽĳŅĺŃėĚĪňŗĔńĭĽĳŅĺŃœĴƞėĚĪňŗȮŒĬȮ1 ĴŇĨŇȮŐĸŃȮ2 ĴŇĨŇ 
ĔŅĶıŅėĺŅĴĶƟŀĬŐĭĭŀŇĽĶŃŐĸŃĔŅĶıŅėĺŅĴĶƟŀĬŐĭĭĭńĚėńĭȮŀŋĮĔĶĦƢŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬȮĔŅĶĬŜŅ
ėĺŅĴĶƟŀĬĪŇŘĚĔĸńĭĴŅŒĝƟŒľĴƞȮĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬħƟŅĬĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 

&ĭĶĶĵŅĵ 2 ĝńŗĺőĴĚ ĮĢŇĭńĨŇ 3 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 5 ĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 301 Fundamental of Heat Transfer ȮȮ1Ȯ&2+3+5' 
 Prerequisite : RE 201 Engineering Thermodynamics 

      Principle of heat transfer processes: conduction, convection, and radiation, 
1 and 2 dimensions of steady and unsteady heat conduction, Free and force 
convection, Heat exchanger, Waste heat recovery and hands-on heat transfer practice. 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 

 
ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 
ıĚȮ210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 3 &2+3+5' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĽŇŗĚŐĺħĸƟŀĴŐĸŃıĸńĚĚŅĬȮĽĩŅĬĔŅĶĦƢĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶŒĝƟ
ıĸńĚĚŅĬŒĬĮƤěěŋĭńĬȮįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟıĸńĚĚŅĬĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĴĸıŇļĪŅĚĬŘŜŅȮĴĸıŇļĪŅĚŀŅĔŅĻ 
ĴĸıŇļĪŅĚŏĽňĵĚȮĴĸıŇļĪŅĚėĺŅĴĶƟŀĬȮĴĸıŇļĪŅĚĽŅĵĨŅȮįĸĔĶŃĪĭěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮĕŀĚŏĽňĵ
ŀńĬĨĶŅĵŐĸŃĔŅĔŀŋĨĽŅľĔĶĶĴȮĶŃĭĭĭŜŅĭńħŒĬĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃĝŋĴĝĬȮĔŅĶĮƚŀĚĔńĬĔŅĶŐĔƟœĕ 
ĔġĶŃŏĭňĵĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŏėĶŊŗŀĚĴŊŀĔŅĶěńħĔŅĶħƟŅĬĽŇŗĚŐĺħĸƟŀĴ ĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴ ıĸńĚĚŅĬĽŃŀŅħȮıĸńĚĚŅĬĽňŏĕňĵĺȮŐľƞĚŀĬŅėĨȮȮ ĔġľĴŅĵĽŇŗĚŐĺħĸƟŀĴ 

&ĭĶĶĵŅĵȮ2ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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RE 210 Energy and Environmental Impact 1Ȯ&2+3+5' 
 Prerequisite :ȮNone  
                 Basic Knowledge of environmental and energy, energy situation and energy 
using in present, effect of energy utilization on environment i.e. water pollution, air 
pollution, noise pollution, thermalȮpollution, visual pollution, hazardous wastes and 
industrial wastes, treatment system in industrial and community, prevention and 
pretreatment, environment law, tool for environmental management, environment 
impact assessment, clean technology, green technology for future  

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 

ıĚȮ0/1 ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 1Ȯ&0+3+1' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮœĴƞĴň  

ȮȮ    ĻŉĔļŅŐĸŃĮĢŇĭńĨŇŏĔňŗĵĺĔńĭ ĴŅĨĶģŅĬĶŃĭĭĔŅĶěńħĔŅĶŀŅĝňĺŀĬŅĴńĵŐĸŃėĺŅĴĮĸŀħĳńĵ 
ĺŇĻĺĔĶĶĴėĺŅĴĮĸŀħĳńĵȮŏĪėőĬőĸĵňħƟŅĬėĺŅĴĮĸŀħĳńĵ ĔġėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃ
ŏėĶŊŗŀĚěńĔĶȮĔŅĶĮƚŀĚĔńĬŀŋĭńĨŇŏľĨŋ ĔŅĶĮƚŀĚĔńĬŐĸŃĶŃĚńĭŀńėėňĳńĵ ĔġľĴŅĵŏĔňŗĵĺĔńĭėĺŅĴĮĸŀħĳńĵŒĬĚŅĬ
ĺŇĻĺĔĶĶĴ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ1ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 211 Safety Standards for Energy Engineering 1Ȯ&0+3+1' 
 Prerequisite : None  
                Study and practice about occupational health and safety management 
system standard. Safety engineering. Safety technologies. Hand toolȮand machine safety 
rules. Accident prevention. Fire prevention and firefighting. Practical law of safety 
engineering. 

&LectureȮ0Ȯhour,  PracticeȮ1ȮȮhours, Self StudyȮ/Ȯhour-week' 
 
ıĚȮ310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭėĺĭėŋĴıĸńĚĚŅĬ 1Ȯ&0+1+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮœĴƞĴň  

ȮȮľĬƞĺĵĺńħŐĸŃŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅȮĸńĔļĦŃĽĴĭńĨŇĔŅĶĺńħŏĝŇĚĶŃĭĭȮėĺŅĴĩŌĔĨƟŀĚȮėĺŅĴ
ŏĪňŗĵĚĨĶĚŐĸŃėĺŅĴįŇħıĸŅħĕŀĚĔŅĶĺńħȮŏėĶŊŗŀĚĴŊŀĺńħœĲĲƚŅȮŏėĶŊŗŀĚĴŊŀĺńħĪŅĚıĸńĚĚŅĬȮĨńĺĨĶĺěĺńħȮŏĝƞĬȮ
ŀŋĦľĳŌĴŇȮėĺŅĴľĬŅŐĬƞĬȮėĺŅĴħńĬȮėĺŅĴŏĶŖĺȮŀńĨĶŅĔŅĶœľĸȮŐĽĚŀŅĪŇĨĵƢȮĸĴȮĬŘŜŅȮŏĮƦĬĨƟĬȮŀŋĮĔĶĦƢĔŜŅĸńĚȮ
ŏĝƞĬȮĶňŏĸĵƢȮŐĴĔŏĬĨŇĔėŀĬŐĪėŏĨŀĶƢȮőŀŏĺŀĶƢőľĸħȮœĪĴƢŏĴŀĶƢȮŏĮƦĬĨƟĬȮĨńĺėĺĭėŋĴĨĶĶĔŃőĮĶŐĔĶĴœħƟȮ&ıň
ŐŀĸĞň'ȮĔŅĶėĺĭėŋĴĔŅĶŏħŇĬĴŀŏĨŀĶƢȮĔŅĶėĺĭėŋĴėĺŅĴŏĶŖĺĴŀŏĨŀĶƢȮĔŅĶėĺĭėŋĴĶŃĭĭĽŌĭĬŘŜŅȮĔŅĶėĺĭėŋĴ
ĶŃĭĭĽƞŀĚĽĺƞŅĚŀńĨőĬĴńĨŇ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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RE 310 Energy Instrumentation and Control Systems 1Ȯ&0+1+3' 
 Prerequisite : None  

  Units, Measuring physical characteristics, Accuracy, Precision and error, 
Electrical instrument, Energy instrument, Sensor and transducer i.e. temperature, 
pressure, velocity, flow rate, solar, wind, hydro etc. Power electrical devices i.e. relay, 
magnetic contactor, overload, timer, counter etc. Programmable logic control (PLC), 
PLC interfacing, Direction control motor, Speed control motor, Water pump control, 
Automatic lighting control. 

&LectureȮ0Ȯhours,  PracticeȮ1Ȯhours, Self StudyȮ3Ȯhours-week' 
 

ıĚȮȮ311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 1Ȯ(0-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň   

ȮȮȮĸńĔļĦŃĪŅĚĔŅĵĳŅıĕŀĚħĺĚŀŅĪŇĨĵƢȮįĸĔŅĶőėěĶĕŀĚőĸĔĶŀĭħĺĚŀŅĪŇĨĵƢȮőĞĸŅĶƢĽŏĮĔĨĶńĴȮ
ĔŅĶŐįƞĶńĚĽňĕŀĚĺńĨĩŋħŜŅȮĔŅĶĺńħıĸńĚĚŅĬŐĸŃėĺŅĴŏĕƟĴĕŀĚŐĽĚŀŅĪŇĨĵƢ ĔŅĶĺńħıĸńĚĚŅĬŐĸŃėĺŅĴŏĕƟĴĕŀĚ
ŐĽĚŀŅĪŇĨĵƢȮȮĨńĺŐĮĶĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮĔŅĶŏĮĸňŗĵĬŐĽĚŀŅĪŇĨĵƢŏĮƦĬıĸńĚĚŅĬœĲĲƚŅȮ
ĪķļġňŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢ ĔŅĶėŜŅĬĺĦĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶĪŜŅĚŅĬĕŀĚŐįĚŏĞĸĸƢ
ŐĽĚŀŅĪŇĨĵƢȮĔŅĶŏĮĸňŗĵĬŐĽĚŀŅĪŇĨĵƢŏĮƦĬėĺŅĴĶƟŀĬȮĪķļġňőĞĸŅĶƢėŀĸŏĸĔŏĨŀĶƢȮĶŃĭĭįĸŇĨĬŘŜŅĶƟŀĬȮĔŅĶ
ŀĭŐľƟĚıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮŐĸŃĔŅĶėŜŅĬĺĦĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭȮ 

&ĭĶĶĵŅĵȮ2ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

REȮȮ311 Solar Energy Engineering 1Ȯ(0-3-5) 
 Prerequisite : None   
               Physical properties of the sun. Effect of the earth rotation around the sun. 
Solar spectrum and black body radiation. Measurement of energy and intensity of the 
sun. Factors affecting solar energy. Solar to electrical energy conversion. Theory of solar 
cells. Efficiency calculation and factors affecting system performance. Solar to thermal 
energy conversion. Theory of solar collectors. Water heating production system, Solar 
drying and calculation of efficiency. 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 

ıĚȮȮ312 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ 1Ȯ(0-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň   

     ĻŉĔļŅŏĝŊŘŀŏıĸŇĚĝňĺĴĺĸŐĸŃėŋĦĽĴĭńĨŇȮĔŅĶĺŇŏėĶŅŃľƢėŋĦĽĴĭńĨŇĝňĺĴĺĸȮĔŅĶĽŜŅĶĺěĝňĺĴĺĸȮ
ĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚĝňĺĴĺĸȮŏĪėőĬőĸĵňĔŅĶŏĮĸňŗĵĬĶŌĮĝňĺĴĺĸȮĔŅĶŏıŇŗĴėĺŅĴľĬŅŐĬƞĬȮĔŅĶįĸŇĨ
ŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚŐĸŃŀńħŏĴŖħĔĶŃĭĺĬĔŅĶŏĪŀĶƢőĴŏėĴňėŀĸȮĔŅĶŏįŅĨĶĚȮœıőĶœĶĞňĽȮėŅĶƢĭŀĬœĬŏĞĝńŗĬȮ
ĔĶŃĭĺĬĔŅĶŐĔƠĽĞŇĲƕŏėĝńŗĬȮĔĶŃĭĺĬĔŅĶįĸŇĨœĭőŀħňŏĞĸȮĔĶŃĭĺĬĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıȮĔĶŃĭĺĬĔŅĶ
įĸŇĨŏŀĪŅĬŀĬȮĶŃĭĭįĸŇĨœĲĲƚŅěŅĔĝňĺĴĺĸŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇħƟŅĬĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬ 

&ĭĶĶĵŅĵȮ2ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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REȮȮ312 Biomass Energy Engineering 1Ȯ(0-3-5) 
 Prerequisite : None   
               Study biomass fuel and properties, analysis biomass properties, biomass 
survey, biomass fuel combustion, biomass conversion technology, densification, 
briquettes and pellet production, thermos-chemical process, direct combustion, 
pyrolysis, carbonization, gasification process, biodiesel production process, biogas 
production process, Ethanol production process, biomass power plant and energy 
conversion training. 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 

ıĚ 313 ĔŅĶŏĝŊŗŀĴőĵĚőėĶĚĕƞŅĵĶŃĭĭœĲĲƚŅŐĸŃŏėĶŊŀĕƞŅĵŀńěĜĶŇĵŃ  1Ȯ&0+1+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň  

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬőėĶĚĕƞŅĵœĲĲƚŅĔŅĶœĲĲƚŅİƙŅĵįĸŇĨȮȮĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅėȮŐĸŃĔŅĶœĲĲƚŅȮȮȮȮȮȮ
ĬėĶľĸĺĚ, őėĶĚĽĶƟŅĚŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨœĲĲƚŅıĸńĚĚŅĬľĴŋĬŏĺňĵĬ, ĶŃĭĭĔŅĶěƞŅĵœĲĲƚŅ, ĽĩŅĬňœĲĲƚŅ, 
ŏėĶŊŗŀĚĺńħŒĬĽĩŅĬňœĲĲƚŅ,ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĕŀĚőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃ, ĽĩŅĮƤĨĵĔĶĶĴĕŀĚőėĶĚĕƞŅĵœĲĲƚŅ
ŀńěĜĶŇĵŃŐĸŃőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃŀŅŏĞňĵĬ 

&ĭĶĶĵŅĵȮ2ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 313 Electric Network Interface and Smart Grid System 1Ȯ&0+1+3' 
 Prerequisite :ȮNone  

               Introduction to electrical networks: Electricity Generating Authority of 
Thailand(EGAT), Provincial Electricity Authority(PEA)and Metropolitan Electricity 
Authority(MEA), The industrial production of renewable electrical energy, Power 
systems, Power station, The meter in the power station, The introduction of smart grid, 
smart grid architecture and ASEAN Smart Grid. 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 
ıĚȮȮ314 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬŀŅėŅĶ 1Ȯ(0-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮıĚ 310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭėĺĭėŋĴıĸńĚĚŅĬ  

ȮȮȮȮȮȮĔġľĴŅĵŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟıĸńĚĚŅĬŒĬŀŅėŅĶȮľĸńĔĔŅĶěńħ
ĔŅĶıĸńĚĚŅĬħƟĺĵĶŃĭĭěńħĔŅĶıĸńĚĚŅĬȮĔŅĶĨĶĺěĺńħŐĸŃĴŅĨĶĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĕŀĚŒĬŀŅėŅĶȮœħƟŐĔƞȮ
ľĴƟŀŐĮĸĚœĲĲƚŅȮĶŃĭĭœĲĲƚŅŐĽĚĽĺƞŅĚȮĴŀŏĨŀĶƢœĲĲƚŅȮŏėĶŊŗŀĚĽŌĭĬŘŜŅȮıńħĸĴĶŃĭŅĵŀŅĔŅĻȮ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬįƞŅĬĔĶŀĭŀŅėŅĶȮ(OTTV) ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬįƞŅĬľĸńĚėŅȮ
(RTTV)ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟıĸńĚĚŅĬĪħŐĪĬŒĬŀŅėŅĶȮĔŅĶěńħĪŜŅŏĮƚŅľĴŅĵŐĸŃŐįĬĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮ
ŐĸŃĔŅĶĽƞĚĕƟŀĴŌĸĔŅĶŒĝƟıĸńĚĚŅĬĨŅĴĕƟŀĭńĚėńĭĕŀĚĔġľĴŅĵ 

&ĭĶĶĵŅĵȮ2ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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REȮȮ314 Energy Management for Building 1Ȯ(0-3-5) 
 Prerequisite : RE 310 Energy Instrumentation and Control Systems 
                ȮȮEnergy conservation laws and fundamental of energy using in building. 
Energy management system (EMS). Energy audit and methods of energy conservation 
in building such as transformer, lighting system, motor, pump, ventilation fan, air 
conditioning system, overall thermal transfer value (OTTV) and roof overall thermal 
transfer value (RTTV). Renewable energy application for building. Energy target and 
planning report. DeclarationȮenergy data following energy laws. 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 

ıĚȮ371 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ /Ȯ&.+0+/' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮœĴƞĴň  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶěńħĽńĴĴĬŅȮȮĔŅĶėƟĬĽŊŗŀľĶŊŀĕƟŀĴŌĸĪŅĚħƟŅĬıĸńĚĚŅĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ıĸńĚĚŅĬȮĔŅĶĺŅĚŐįĬıĸńĚĚŅĬȮŐĸŃĔŅĶĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪŅĚħƟŅĬıĸńĚĚŅĬ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ1ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 371 Seminar in Renewable Energy Engineering /Ȯ&.+0+/' 
 Prerequisite: None  

     Organizing of seminar. Survey of energy literature. Scientific and energy 
technology data. Energy planning and academic presentation related to energy fields. 

&Lecture 0 Ȯhour,  Practice 2 hours, Self Study 1 Ȯhour-week' 
 

ıĚȮ392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬĮĶŇĪńĻĬƢ 1Ȯ(0-2-1) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮıĚȮ391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃŏĭňĵĭĺŇīňĺŇěńĵȮİƗĔľńħėƟĬėĺƟŅĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮȮĔŅĶŏĕňĵĬőėĶĚĶƞŅĚőėĶĚĚŅĬĺŇěńĵħƟŅĬ
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ ĔŅĶĬŜŅŏĽĬŀħƟĺĵĺŅěŅȮŐĸŃŏĕňĵĬĶŅĵĚŅĬ  

&ĭĶĶĵŅĵȮ0ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ2ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ1ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

REȮ392 Literature Review in Renewable Energy Engineering 1Ȯ(0-2-1) 
 Prerequisite : RE 391 Seminar in Renewable Energy Engineering  
                  Research meteorology, Practice on literature review. Writing a project 
research proposal in renewable energy engineering and oral presentation. 

&LectureȮ0Ȯhour,  Practice 2 hours, Self StudyȮ1Ȯhour-week' 
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ıĚȮȮ411 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 1Ȯ(0-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮıĚ 310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭėĺĭėŋĴıĸńĚĚŅĬ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔġľĴŅĵŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟıĸńĚĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮ
ľĸńĔĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬőĶĚĚŅĬħƟĺĵĶŃĭĭěńħĔŅĶıĸńĚĚŅĬȮĔŅĶĨĶĺěĺńħŐĸŃĴŅĨĶĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬŒĬőĶĚĚŅĬȮœħƟŐĔƞȮĶŃĭĭœĲĲƚŅĔŜŅĸńĚȮĴŀŏĨŀĶƢœĲĲƚŅȮŏėĶŊŗŀĚĽŌĭĬŘŜŅȮıńħĸĴŀŋĨĽŅľĔĶĶĴȮŏėĶŊŗŀĚŀńħ
ŀŅĔŅĻȮĶŃĭĭįĸŇĨœŀĬŘŜŅŐĸŃľĴƟŀœŀĬŘŜŅȮŏĨŅŏįŅȮŏĨŅľĸŀĴȮĔŅĶĮĶńĭŀŅĔŅĻŐĸŃĶŃĭĭĪŜŅėĺŅĴŏĵŖĬȮĔŅĶ
ĬŜŅėĺŅĴĶƟŀĬĪŇŘĚĔĸńĭĴŅŒĝƟŒľĴƞȮȮĶŃĭĭœĲĲƚŅŐĽĚĽĺƞŅĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟıĸńĚĚŅĬĪħŐĪĬŒĬőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴȮĔŅĶěńħĪŜŅŏĮƚŅľĴŅĵŐĸŃŐįĬĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮŐĸŃĔŅĶĽƞĚĕƟŀĴŌĸĔŅĶŒĝƟıĸńĚĚŅĬĨŅĴ
ĕƟŀĭńĚėńĭĕŀĚĔġľĴŅĵ 

&ĭĶĶĵŅĵȮ2ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

REȮȮ411 Energy Management for Factory 1Ȯ(0-3-5) 
 Prerequisite : RE 310 Energy Instrumentation and Control Systems 
                   Energy conservation laws and fundamental of energy using in factory. 
Energy management system (EMS) in factory. Energy audit and methods of energy 
conservation in factory such as power system, motor, pump, industrial fan, air 
compressor, steam production and boiler, furnaces, kilns, air conditioning and 
refrigeration system, waste heat recovery, lighting system. Renewable energy 
application for factory. Energy target and planning report. DeclarationȮenergy data 
following energy laws.Ȯ 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 

ıĚȮȮ412 ŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ 1Ȯ(2-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň   
              ȮȮȮȮȮȮŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢőėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬŒĬŏĝŇĚŏĻĶļģĻŅĽĨĶƢȮ
ŀńĨĶŅħŀĔŏĭňŘĵȮĴŌĸėƞŅŏĚŇĬĨŅĴŏĺĸŅȮĴŌĸėƞŅĮƤěěŋĭńĬĽŋĪīŇȮĴŌĸėƞŅŏĪňĵĭŏĪƞŅĶŅĵĮƖȮŀńĨĶŅįĸĨŀĭŐĪĬĳŅĵŒĬȮ
ĶŃĵŃŏĺĸŅėŊĬĪŋĬȮŀńĨĶŅįĸĮĶŃőĵĝĬƢĨƞŀŏĚŇĬĸĚĪŋĬȮėƞŅŏĽŊŗŀĴĶŅėŅȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚŐĸŃėĺŅĴœĴƞ
ŐĬƞĬŀĬȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭīŋĶĔŇěıĸńĚĚŅĬ ľĸńĔıŊŘĬģŅĬŒĬĔŅĶĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬȮĔŅĶ
ĺŅĚŐįĬħƟŅĬįĸŇĨȮĔŅĶĺŅĚŐįĬĔŅĶĨĸŅħȮĔŅĶĺŅĚŐįĬĔŅĶĭńĠĝňŐĸŃĔŅĶŏĚŇĬ 

&ĭĶĶĵŅĵȮ2ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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REȮȮ412 EconomicsȮand Energy Business Planning 1Ȯ(2-3-5) 
 Prerequisite : None   
             ȮȮȮ  Conceptual ofȮenergy engineering project analysis using economics, 
interest, Time value of money,ȮNet present value, Annual cost value, Internal rate of 
return, Payback period, Benefit/cost, Depreciation, Risk analysisȮand uncertainty, Energy 
business laws, Fundamental principle of business, production, marketing and finance 
planning   

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 

ıĚȮȮ491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 1Ȯ(0-3-1) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň  

ȮȮȮȮȮȮĔŅĶĺńħ ĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĔŅĶĮĢŇĭńĨŇĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮ
ŏĪėőĬőĸĵňıĸńĚĚŅĬĬŘŜŅȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃœĲĲƚŅȮıĸńĚĚŅĬĸĴȮőĶĚœĲĲƚŅĝňĺĴĺĸȮ
ĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅıȮĶŃĭĭįĸŇĨŏŀĪŅĬŀĸȮĶŃĭĭŀŀĶƢŐĔĬŇėŐĶĚėŇĬœĞŏėŇĸŐĸŃĶŃĭĭŏĔļĨĶŀńěĜĶŇĵŃ 

&ĭĶĶĵŅĵȮ0ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ1ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

REȮȮ491 Renewable Energy Engineering Laboratory 1Ȯ(0-3-1) 
 Prerequisite : None   

   ȮȮMeasurement, testing and analysis of renewable energy engineering, hydro 
technology, solar cellȮand solar collector, wind energy, biomass power plant, biogas 
power plant, ethanol production, organic ranking cycle system and smart farm. 

&LectureȮ0Ȯhour,  Practice 3 hours, Self StudyȮ1Ȯhour-week' 
 

ıĚȮ292 őėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 1Ȯ&.+7+.' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮıĚȮ392ȮĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬĮĶŇĪńĻĬƢ  

ȮȮȮȮȮĮĢŇĭńĨŇĚŅĬĨŅĴőėĶĚĔŅĶŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶľĶŊŀőĶĚİƗĔĚŅĬȮőħĵĽĶƟŅĚľĶŊŀĮĶńĭĮĶŋĚįĸĚŅĬ
ľĶŊŀĔŅĶĪħĸŀĚľĶŊŀŀŋĮĔĶĦƢĪňŗıńĥĬŅľĶŊŀŀŀĔŐĭĭœĺƟȮİƗĔĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅőħĵ
ĬŜŅŏŀŅėĺŅĴĶŌƟĪňŗĻŉĔļŅĴŅĮĶŃĵŋĔĨƢŒľƟŏľĴŅŃĽĴĔńĭĚŅĬŐĸŃŒľƟĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħȮĽƞĚŏĽĶŇĴŒľƟŏĔŇħ
ėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŒĬĔŅĶįĸŇĨįĸĚŅĬŐĸŃħŜŅŏĬŇĬĔŅĶĮĢŇĭńĨŇĚŅĬĶƞĺĴĔńĬŏĮƦĬĔĸŋƞĴĨŅĴĶŌĮŐĭĭȮĔŅĶ
ĬŜŅŏĽĬŀħƟĺĵĺŅěŅȮŐĸŃŏĕňĵĬĶŅĵĚŅĬȮȮ 

&ĭĶĶĵŅĵ 0 ĝńŗĺőĴĚ ĮĢŇĭńĨŇ 9 ĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚ 0 ĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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RE 492 Renewable Energy Engineering Project 1Ȯ&.+7+.' 
 Prerequisite : RE 392Ȯ Literature Review in Renewable Energy  

Engineering 
     Project implementation in the laboratory or workshop by creating a new or 

improving the existing projects/experiments/equipments, Analyze and solve the energy 
related problems using all the basic knowledge to achieve the maximum output, 
Enhance creativity for producing output and promote a team work skill, Report writing 
and oral presentation 

&LectureȮȮ.ȮȮhour,  PracticeȮ7ȮȮhours, Self StudyȮ.Ȯhour-week' 
 

ıĚȮ275 ĽľĔŇěĻŉĔļŅ 6ȮľĬƞĺĵĔŇĨ 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅŐĸŃįƞŅĬĔŅĶ  ŀĭĶĴŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬ

œĮĮĢŇĭńĨŇĚŅĬĽľĔŇěĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅ 30 ĝńŗĺőĴĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚŏĽĴŊŀĬľĬŉŗĚŏĮƦĬıĬńĔĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňĔŅĶħŜŅŏĬŇĬĚŅĬ
ŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŀĵŌƞŏĮƦĬĶŃĵŃŏĺĸŅȮœĴƞĬƟŀĵĔĺƞŅȮ16 ĽńĮħŅľƢĨƞŀŏĬŊŗŀĚĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬ
ĔŅĶŀĭĶĴŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬœĮĮĢŇĭńĨŇĚŅĬĽľĔŇěĻŉĔļŅȮĨƟŀĚěńħĪŜŅĶŅĵĚŅĬȮįĸĔŅĶĮĢŇĭńĨŇĚŅĬĽľĔŇě
ĻŉĔļŅŐĸŃĬŜŅŏĽĬŀįĸĚŅĬŒĬĔŅĶĽńĴĴĬŅĶŃľĺƞŅĚĬńĔĻŉĔļŅȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮľĶŊŀŀŅěŅĶĵƢĬŇŏĪĻȮ
ľĸńĚěŅĔŏĽĶŖěĽŇŘĬĔŅĶĮĢŇĭńĨŇĚŅĬŐĸƟĺ 

(ĮĢŇĭńĨŇœĴƞĬƟŀĵĔĺƞŅȮȮ16 ĽńĮħŅľƢ) 
 

RE 497 Co-operative Education 6 Credits 
 PrerequisiteȮ:ȮApprovalȮbyȮtheȮCurriculum Committee that the proposed     

                  work study relates to the major field of study and; students  
                  are required to pass a minimumȮ30Ȯhour preparation session. 

     The minimum practical work experience will consist of 16 weeks in a 
workplace in which the work is related to the major field of study of the student; 
students are required to pass a minimum 30-hour preparation session prior to their 
placement in a selected workplace; students are required to submit a report of their 
work study placement education and give a presentation in a seminar in the presence 
of their classmates and academic advisors at the end of the course.   

(Minimum practice of 16 weeks) 
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ıĚȮ276 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃ  6ȮľĬƞĺĵĔŇĨ 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  

ȮȮȮȮȮĔŅĶĺŇěńĵľĶŊŀĻŉĔļŅľĶŊŀĪŜŅőėĶĚĚŅĬĺŇĝŅĝňıȮŒĬĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮŀŅěĴňĔŅĶİƗĔŀĭĶĴ
ŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĶŌƟŒĬĔŅĶĪŜŅĺŇěńĵľĶŊŀĻŉĔļŅľĶŊŀĪŜŅőėĶĚĚŅĬĺŇĝŅĝňıœħƟĨŅĴėĺŅĴŏľĴŅŃĽĴĳŅĵŒĨƟĔŅĶ
ĔŜŅĔńĭħŌŐĸĕŀĚȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃĬńĔĻŉĔļŅĨƟŀĚŏĕňĵĬőėĶĚĔŅĶľĶŊŀőėĶĚĶƞŅĚĔŅĶŏĶňĵĬĶŌƟ
ŀŇĽĶŃȮȮȮĽƞĚĶŅĵĚŅĬȮĜĭńĭĽĴĭŌĶĦƢȮŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅ 

(ĮĢŇĭńĨŇœĴƞĬƟŀĵĔĺƞŅȮȮ16 ĽńĮħŅľƢ) 
 

RE 498 Independent  Study 6 Credits 
 Prerequisite : Approval by the Curriculum Committee that the proposed   

                   Independent Study is related to the student's major field  
                   of study. 

      A research study or _Ȯnpmdcqqgml_jȮbctcjmnkclrȮnpmhcarȮglȮrfcȮqrsbclrŲqȮ
major field of study under supervision of an academic advisor; training in research 
methodology or project consultation is required to meet academic requirements; 
students are required to develop a research or project proposal prior to undertaking 
the project, to submit a fully detailed paper describing their research or project and 
give a presentation by the end of the semester in which the training is undertaken. 

(Minimum practice of 16 weeks) 
 

ıĚȮ277 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮľĶŊŀȮİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻ 6ȮľĬƞĺĵĔŇĨ 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĴľŅĺŇĪĵŅĸńĵ  

ȮȮȮȮȮȮĔŅĶĻŉĔļŅľĶŊŀİƗĔĚŅĬľĶŊŀİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻȮŒĬĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮĬńĔĻŉĔļŅĨƟŀĚ
ŏĕňĵĬȮőėĶĚĔŅĶĻŉĔļŅȮĽƞĚĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢȮȮŐĸŃĬŜŅŏĽĬŀįĸĚŅĬȮȮőħĵĪŋĔĕńŘĬĨŀĬŀĵŌƞŒĬėĺŅĴŏľŖĬ
ĝŀĭĕŀĚȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅĔŅĶĻŉĔļŅľĶŊŀİƗĔĚŅĬľĶŊŀİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻ 

(ĮĢŇĭńĨŇœĴƞĬƟŀĵĔĺƞŅȮȮ16 ĽńĮħŅľƢ) 
 

RE 499 Overseas Study, Training or Internship 6 Credits 
 Prerequisite : Approval by the University that the proposed Overseas 

Study, Training or Internship is related to the student's major field of study. 
    Overseas study, training or internship in an area related to the student's 

major field of study; students are required to develop a study project proposal prior to 
undertaking the training, remain under the supervision of an academic advisor,, and 
submit a full report   on completion of the training and give a presentation by the end 
of the semester in which the training is undertaken. 

(Minimum practice of 16 weeks) 
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ĺŇĝŅŏŀĔŏĸŊŀĔ  
ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬıĸńĚĚŅĬĪħŐĪĬ 
 
ıĚȮ420 ĔŅĶŏĮĸňŗĵĬĶŌĮĕĵŃŏĮƦĬıĸńĚĚŅĬ 3 (2-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň  

ȮȮȮȮĻŉĔļŅĩŉĚŐľĸƞĚĔŜŅŏĬŇħȮŀĚėƢĮĶŃĔŀĭȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭĕŀĚĕĵŃȮĔŅĶ
ėŅħĔŅĶĦƢĮĶŇĴŅĦĕĵŃĪňŗŏĝŊŗŀĴőĵĚĔńĭĔŅĶėŅħĔŅĶĦƢĮĶŃĝŅĔĶȮĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵȮľĸńĔĔŅĶıŊŘĬģŅĬ
ĔŅĶŏĮĸňŗĵĬĶŌĮěŅĔĕĵŃŏĮƦĬıĸńĚĚŅĬȮŏĪėőĬőĸĵňĔŅĶŀńħŐĪƞĚĝŊŘŀŏıĸŇĚĕĵŃȮĔĶŃĭĺĬĔŅĶœıőĶœĸĞŇĽȮ
ĔĶŃĭĺĬĔŅĶŐĔƠĽĞŇĲƕŏėĝńŗĬȮŐĸŃŏĪėőĬőĸĵňľĸŋĴİƤĚĔĸĕĵŃŏıŊŗŀįĸŇĨĔƠŅĞĝňĺĳŅıȮĻŉĔļŅĩŉĚľĸńĔĔŅĶŐĸŃ
ĔŅĶĺŅĚŐįĬľĸŋĴİƤĚĔĸĭȮĔŅĶŀŀĔŐĭĭĶŃĭĭİƤĚĔĸĭĕĵŃıĶƟŀĴĶŃĭĭĪƞŀĸŜŅŏĸňĵĚĔƠŅĞĝňĺĳŅıěŅĔľĸŋĴ
İƤĚĔĸĭȮŏĪėőĬőĸĵňĔŅĶĪŜŅŒľƟĔƠŅĞĭĶŇĽŋĪīŇśŐĸŃĔŅĶĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
  
RE 420 Waste to Energy Conversion                                          3 (2-3-5) 
 Prerequisite: None  

    Study of municipal waste from source and analysis a characterization of 
municipal waste, the municipal waste prediction by including with people growth, 
wastes management, principle of waste to energy conversion technologies, 
densification technologies, pyrolysis, gasification and landfill gas, study principle and 
planning of landfill, design of landfill system and biogas pipeline from landfill, 
technology of purified gas from landfill and utilization.   

(Lecture 2 hours,  Practice 3 hours, Self Study 5 hours/week) 
 
ıĚȮ421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅı 3 &0+1+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň  
                 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĔƠŅĞĝňĺĳŅıȮŀĚėƢĮĶŃĔŀĭĔƠŅĞĝňĺĳŅıȮĕńŘĬĨŀĬĔŅĶŏĔŇħ
ĔƠŅĞĝňĺĳŅıȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔĶŃĭĺĬĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıȮĻńĔĵĳŅıĕŀĚĺńĨĩŋħŇĭĮĶŃŏĳĪȮıŊĝıĸńĚĚŅĬȮ
ĬŘŜŅŏĽňĵȮĕĵŃŀŇĬĪĶňĵƢȮȮĴŌĸĽńĨĺƢȮŒĬĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıȮŏĪėőĬőĸĵňĔƠŅĞĝňĺĳŅıĝĬŇħĨƞŅĚŕȮĔŅĶŀŀĔŐĭĭ
ŐĸŃĽĶƟŅĚĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅıȮŏĪėőĬőĸĵňĔƠŅĞĝňĺĳŅıȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĔƠŅĞĝňĺĳŅıȮĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢŒĬĳŅėŀŋĨĽŅľĔĶĶĴĔŅĶĬŜŅĔƠŅĞĝňĺĳŅıœĮŒĝƟįĸŇĨıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃŐĽĚĽĺƞŅĚȮıĸńĚĚŅĬ
ĔĸľĶŊŀœĲĲƚŅȮĔŅĶįĸŇĨıĸńĚĚŅĬĶƞĺĴȮĔŅĶŒĝƟıĸńĚĚŅĬĔƠŅĞĝňĺĳŅıŒĬĵŅĬıŅľĬŃȮėĺŅĴėŋƟĴĪŋĬŒĬŏĝŇĚ
ŏĻĶļģĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĔƠŅĞĝňĺĳŅıȮŀŋĮĔĶĦƢėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĔƠŅĞĝňĺĳŅı 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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RE 421 Biogas Production System Design 1Ȯ&0+1+3' 
 Prerequisite :ȮNone  
                 Fundamental of biogas technology, biogas component, process of biogas, 
effecting factor of biogas production, potential of raw material in biogas production, 
energy crop, waste water, organic waste, biogas technology, design and construction 
of biogas systems, biogas utilization, biogas utilization in the industrial sectors, 
households, electricity generation and transportations, cost effectiveness in 
fundamental economic analysis, biogas safety and equipment in biogas safety. 

&LectureȮ0Ȯhours,  Practice Ȯ1Ȯhours, Self Study 5Ȯhours-week' 
 

ıĚȮ422 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃıŊĝıĸńĚĚŅĬ 3 &0+1+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮıŊĝŐĸŃĔŅĶįĸŇĨıŊĝıĸńĚĚŅĬȮŐĬĺĪŅĚŒĬĔŅĶįĸŇĨıĸńĚĚŅĬĪħŐĪĬěŅĔıŊĝıĸńĚĚŅĬȮĔŅĶ
ĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭĪŅĚħƟŅĬıĸńĚĚŅĬĕŀĚıŊĝȮŐĬĺėĺŅĴėŇħıŊŘĬģŅĬȮĔĶŃĭĺĬĔŅĶįĸŇĨȮŏĪėőĬőĸĵňĔŅĶ
įĸŇĨȮėŋĦĽĴĭńĨŇȮĮĶŃőĵĝĬƢȮĔŅĶĭŜŅĭńħĕŀĚŏĽňĵȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŏĺħĸƟŀĴȮŏŀĪŅĬŀĸȮœĭőŀħňŏĞĸȮ
ŏĪėőĬőĸĵňŏĞĸŏĝŊŘŀŏıĸŇĚěŋĸĝňıȮĔŅĶŏĮĸňŗĵĬıĸńĚĚŅĬőħĵěŋĸĝňıȮŐĸŃŏĝŊŘŀŏıĸŇĚĽŅľĶƞŅĵȮȮȮ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 422 Bioenergy Technology and Energy Plant 1Ȯ&0+1+3' 
 Prerequisite :ȮNone  
                Energy plant, Energy plant production, Guidelines for the production of 
renewable energy from energy plant, Analysis of energy components of plants, 
Overview of fundamental, Process, Technology, Properties, Benefit, Waste treatment 
and Environmental impact for EthanolȮand Biodiesel, Microbial Fuel Cell Technology, 
Microbial Energy Conversion and Algae Fuels. 

&LectureȮ0Ȯhours,  Practice Ȯ1Ȯhours, Self Study 5Ȯhours-week' 
   
ıĚȮ423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 3 (2-3-5) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň  
ȮȮȮȮľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬŏėĶŊŗŀĚĵĬĨƢĽńĬħŅĮĳŅĵŒĬȮĺńĢěńĔĶĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŏėĶŊŗŀĚĵĬĨƢȮ

őėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŗŀĚĵĬĨƢȮĶŃĭĭěŋħĶŃŏĭŇħȮĶŃĭĭŏĝŊŘŀŏıĸŇĚȮĶŃĭĭľĸƞŀĸŊŗĬĶŃĭŅĵėĺŅĴĶƟŀĬȮȮ
ĽĴĶĶĩĬŃŏėĶŊŗŀĚĵĬĨƢŐĸŃĔŅĶĺńħ ĔŅĶŒĝƟĚŅĬ ėĺĭėŋĴŐĸŃĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚĵĬĨƢ  ĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ŏėĶŊŗŀĚĵĬĨƢŒĬĔńĭőĶĚœĲĲƚŅıĸńĚĚŅĬėĺŅĴĶƟŀĬȮȮŐĬĺėŇħŐĸŃĔŅĶŒĝƟĚŅĬőĶĚœĲĲƚŅ ŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĔŅĶ
įĸŇĨœĲĲƚŅħƟĺĵœŀĬŘŜŅȮŏĝŊŘŀŏıĸŇĚŐĔƠĽȮŐĔƠĽĝňĺĴĺĸŐĸŃĔƠŅĞĝňĺĳŅıȮĔŅĶħńħŐĮĸĚŐĸŃĨŇħĨńŘĚŏėĶŊŗŀĚĵĬĨƢ
ĔŜŅŏĬŇħœĲĲƚŅȮĔŅĶŒĝƟĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅőĶĚœĲĲƚŅȮĔŅĶĮƚŀĚĔńĬĴĸĳŅĺŃœŀŏĽňĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
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RE 423 Power plant and Internal combustion engines for biofuels 3 (2-3-5) 
 Prerequisite: None  
              Principle of internal combustion engine thermodynamics cycle of engine 
component of engine ignition system fuel system oil lubricant cooling and cooling 
system engine performance and measurement engine operation control and 
maintenance application engine to thermal power plant concept and operating of 
power plant biofuels steam power plant gas fuel producer gas and biogas modification 
and setup of generator operation control and maintenance of power plant protection 
of emission 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&LectureȮ0Ȯhours,  PracticeȮ1Ȯ hours, Self Study 5Ȯhours-week' 
 
ıĚȮȮ424 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢ 1Ȯ(2-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň   
                őėĶĚĽĶƟŅĚĕŀĚŀŃĨŀĴȮĬŇĺŏėĸňĵĽȮĽŅĶĔńĴĴńĬĨĳŅıĶńĚĽňȮĔŅĶĽĸŅĵĨńĺĕŀĚĽŅĶ
ĔńĴĴńĬĨĳŅıĶńĚĽňȮıĸńĚĚŅĬĵŉħŏľĬňŗĵĺȮĮĢŇĔŇĶŇĵŅĬŇĺŏėĸňĵĶƢŐĭĭĲƕĝĝńĬȮŐĸŃĲƕĺĝńĬȮıĸńĚĚŅĬŒĬĮĢŇĔŇĶŇĵŅ
ĬŇĺŏėĸňĵĶƢȮőĶĚœĲĲƚŅĬŇĺŏėĸňĵĶƢȮŀńĬĨĶĔŇĶŇĵŅĕŀĚĶńĚĽňĔńĭĽĽŅĶȮĶńĚĽňĔńĭĝňĺŇĨȮĔŅĶĮƚŀĚĔńĬȮėĺŅĴĮĸŀħĳńĵȮ
ŐĸŃĔŅĶěńħĔŅĶĔńĭĕŀĚŏĽňĵĪŅĚĬŇĺŏėĸňĵĶƢȮĔŅĶŒĝƟĬŇĺŏėĸňĵĶƢŏĪėőĬőĸĵňĪŅĚħƟŅĬĨƞŅĚŕȮŏĝƞĬȮĔŅĶŏĔļĨĶȮ
ĔŅĶŐıĪĵƢŐĸŃŀŋĨĽŅľĔĶĶĴĨƞŅĚȮŕ 

&ĭĶĶĵŅĵȮ3ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ0ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ6ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

REȮȮ424 Nuclear Energy Engineering 1Ȯ(2-3-5) 
 Prerequisite : None   
               Atomic structure, nucleus, radioactive materials, radioactive decay and 
binding energy. Nuclear reactions: fission and fusion. Energy from nuclear reaction. 
Nuclear power plants. Interaction between radiation and matter. Radiation and life. 
Nuclear protection and safety. Nuclear waste management. Nuclear applications in 
agricultural, medical and industrial sectors. 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ3Ȯhours-week' 
 

ıĚȮȮ425 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŘŜŅ 1Ȯ(0-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň   
               ŀŋĪĔĺŇĪĵŅĕŀĚĬŘŜŅȮĺŇĺńĥĬŅĔŅĶĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıĸńĚĚŅĬĬŘŜŅȮľĸńĔĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬ
ĬŘŜŅȮŏĪėőĬőĸĵňıĸńĚĚŅĬĬŘŜŅȮıĸńĚĚŅĬėĸŊŗĬȮŐĸŃıĸńĚĚŅĬĬŘŜŅĕŉŘĬĬŘŜŅĸĚȮĔŅĶĽŜŅĶĺěŐľĸƞĚıĸńĚĚŅĬĬŘŜŅȮŐĸŃĔŅĶ
ĮĶŃŏĴŇĬĻńĔĵĳŅııĸńĚĚŅĬĬŘŜŅȮĝĬŇħŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚőĶĚœĲĲƚŅıĸńĚĚŅĬĬŘŜŅĕĬŅħŒľĠƞȮĕĬŅħŏĸŖĔȮ
ŐĸŃĶŃĭĭĽŌĭĬŘŜŅĔĸńĭȮĔŅĶŀŀĔŐĭĭĪŅĚħƟŅĬĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅıĸńĚĚŅĬĬŘŜŅĕĬŅħŏĸŖĔȮĔŅĶŀŀĔŐĭĭ
ĔńĚľńĬĬŘŜŅĶňŐŀėĝńŗĬȮŐĸŃŀŇĴıńĸĽƢȮĔŅĶĮĶŃĵŋĔĨƢıĸńĚĚŅĬĬŘŜŅĽŜŅľĶńĭĶŃĭĭĽŌĭĬŘŜŅŒĬĳŅėŏĔļĨĶĔĶĶĴȮĔŅĶ
ĮĶŃŏĴŇĬįĸĔĶŃĪĭĪŅĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴŐĸŃĽńĚėĴ 

&ĭĶĶĵŅĵȮ2ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 



Ĵėŀ,0           59 

REȮȮ425 Hydro Energy Engineering 1Ȯ(0-3-5) 
 Prerequisite : None   
               Hydrology of water, history utilization of hydro energy, fundamental of hydro 
energy conversion, hydro energy technology, wave energy and tidal energy, Site survey 
of hydro energy source and evaluation of hydro energy, The component of macro 
hydro power plant, micro hydro power plant and water circulating pumped system 
power plant, design of micro hydro power plant engineering, design of reaction and 
impulse turbine, hydro energy application for agriculture water pumping system, 
environmental and social impact assessment from hydro power plant. 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 
 

ıĚȮȮ426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ 1Ȯ(0-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň   

    ĺŇĺńĥĬŅĔŅĶĔŅĶŒĝƟıĸńĚĚŅĬěŅĔĸĴ ĪķļġňĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬĸĴ ĔŅĶĨĶĺěĺńħĕƟŀĴŌĸĸĴ 
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬĻńĔĵĳŅııĸńĚĚŅĬĸĴ ŀŅĔŅĻıĸĻŅĽĨĶƢĔńĚľńĬĸĴ ĮĶŃŏĳĪĔńĚľńĬĸĴįĸŇĨœĲĲƚŅȮ
ĔńĚľńĬĸĴĽŌĭĬŘŜŅȮĔŅĶėńħŏĸŊŀĔıŊŘĬĪňŗĨŇħĨńŘĚĔńĚľńĬĸĴ ĔŅĶŒĝƟőĮĶŐĔĶĴĺŇŏėĶŅŃľƢĕƟŀĴŌĸĸĴ ĶŃĭĭįĸŇĨ
ıĸńĚĚŅĬĸĴŐĭĭįĽĴįĽŅĬȮĔŅĶŀŀĔŐĭĭĔńĚľńĬĸĴŏĭŊŘŀĚĨƟĬȮĺŇĺńĥĬŅĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢĔńĚľńĬĸĴȮİƗĔ
ĮĢŇĭńĨŇŐĸŃĻŉĔļŅħŌĚŅĬ 

&ĭĶĶĵŅĵȮ2ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

REȮȮ426 Wind Energy Engineering 1Ȯ(0-3-5) 
 Prerequisite : None   

    Evolution of wind energy. Wind energy transformation theory. Aerodynamics 
of wind turbine. Wind date measurement. Wind power potential analysis and 
assessment. Types of wind turbines for electricity. Water pumping windmill. The 
selection area for wind turbine installation. Computer analysis of wind data. Hybrid 
wind turbine system. Wind turbine design. Evolution and application of wind turbines. 
Practice and study visit. 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 

ıĚȮȮ427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨœĲĲƚŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 3 (2-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň  

ȮȮȮȮľĸńĔĔŅĶȮĕƟŀĔŜŅľĬħȮĔġŏĔĦĤƢȮŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶŀŀĔŐĭĭĶŃĭĭœĲĲƚŅěŅĔ
ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢŐĭĭœĴƞŏĝŊŗŀĴĨƞŀĽŅĵĽƞĚȮŐĸŃŏĝŊŗŀĴĨƞŀĽŅĵĽƞĚȮĔŅĶŀŀĔŐĭĭĶŃĭĭĔŅĶŒĝƟœĲĲƚŅěŅĔ
ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢĳŅĵŒĬŀŅėŅĶȮĔŅĶŀŀĔŐĭĭĶŃĭĭĽŌĭĬŘŜŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢŏıŊŗŀĔŅĶŏĔļĨĶȮĔŅĶ
ŀŀĔŐĭĭĶŃĭĭőĞĸŅĶƢĶŌĲȮŐĸŃȮĔŅĶŀŀĔŐĭĭĶŃĭĭőĞĸŅĶƢĲŅĶƢĴ 
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REȮȮ427 Solar PV System Design  3 (2-3-5) 
 Prerequisite : None  

    Principles, requirements, regulations and rules related to PV off grid and on 
grid design. PV system design for building. Water pumping system design for agricultural 
applications. Design of solar rooftop and solar farm. 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
 

ıĚȮȮ428 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 1Ȯ&0+1+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ : œĴƞĴň  

ȮȮȮȮĔŅĶĺńħıĸńĚĚŅĬŐĸŃėĺŅĴŏĕƟĴĕŀĚŐĽĚŀŅĪŇĨĵƢ ĪķļġňĨńĺŏĔŖĭĶńĚĽňŀŅĪŇĨĵƢ ĝĬŇħĨńĺŏĔŖĭĶńĚĽň
ŀŅĪŇĨĵƢȮĽĴĶĶĩĬŃĨńĺŏĔŖĭĶńĚĽňŀŅĪŇĨĵƢȮĪķļġňĶŃĭĭįĸŇĨĬŘŜŅĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮĶŃħńĭĶńĚĽňŀŅĪŇĨĵƢ
ĺŇĔķĨŇȮĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅĶƟŀĬıĸńĚĚŅĬĽĚŀŅĪŇĨĵƢŐĸŃĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

REȮȮ428 Solar Water Heating System Design 1Ȯ&0+1+3' 
 Prerequisite : None  

    Measurement of energy and solar intensity, Solar collector theory, Type of 
solar collector, Solar collector performance, The theory of solar water heating system, 
Critical radiation level, Solar water heating system design and applications. 

&LectureȮ0Ȯhours,  PracticeȮ1Ȯhours, Self StudyȮ3Ȯhours-week' 
 

ıĚȮȮ429 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟĳŇĳı 1Ȯ(0-3-5) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ:ȮœĴƞĴň   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵŐĸŃĔŅĶŏĔŇħĕŀĚėĺŅĴĶƟŀĬŒĨƟıŇĳıȮȮĸńĔļĦŃŐĸŃŐľĸƞĚĕŀĚėĺŅĴĶƟŀĬȮȮĺŇīň
ĽŜŅĶĺěŐĸŃĕŋħŏěŅŃıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıȮȮĔŅĶįĸŇĨœĲĲƚŅőħĵŒĝƟıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳı  ĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃŏıŇŗĴėŋĦĳŅıėĺŅĴĶƟŀĬěŅĔıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıȮĔŅĶŒĝƟĮĶŃőĵĝĬƢ
ħƟŅĬėĺŅĴŏĵŖĬěŅĔıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔŐľĸƞĚıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıŒĬ
ŐĚƞŏĻĶļģĻŅĽĨĶƢŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĻńĔĵĳŅııĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıŒĬĮĶŃŏĪĻœĪĵ 

&ĭĶĶĵŅĵȮ2ȮȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

REȮȮ429 Geothermal Energy Engineering 1Ȯ(0-3-5) 
 Prerequisite : None   
                Characteristics and resource of the geothermal source. Geothermal 
exploration. Electricity generation by geothermal energy. Utilization of heating 
upgrading and cooling from geothermal energy. Economic and environment impacts 
from utilization geothermal energy. Potential of geothermal energy in Thailand. 

&LectureȮ2Ȯhours,  Practice 3 hours, Self StudyȮ5Ȯhours-week' 
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ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴĔŅĶěńħĔŅĶıĸńĚĚŅĬ 
ıĚȮ430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 1Ȯ&0+1+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ :ȮœĴƞĴň  
ȮȮȮ           ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĔŅĶŀĭŐľƟĚįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮėŋĦĽĴĭńĨŇŀŅĔŅĻĝŊŘĬȮĔŅĶœľĸĕŀĚ
ŀŅĔŅĻȮėĺŅĴĝŊŘĬĽĴħŋĸȮėŋĦĽĴĭńĨŇĪŅĚĲƕĽŇĔĽƢĕŀĚŀŅľŅĶŐĸŃŏĴĸŖħıŊĝȮĶŃĭĭŀĭŐľƟĚȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶ
ŀĭŐľƟĚŀĵƞŅĚĚƞŅĵȮŐĭĭěŜŅĸŀĚĔŅĶŀĭŐľƟĚȮĮƤěěńĵĪňŗĴňŀŇĪīŇıĸĨƞŀŀńĨĶŅĔŅĶŀĭŐľƟĚȮŀńĨĶŅĔŅĶĽŇŘĬŏĮĸŊŀĚ
ıĸńĚĚŅĬȮĔŅĶŀŀĔŐĭĭĶŃĭĭŀĭŐľƟĚȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐľĸƞĚıĸńĚĚŅĬĪħŐĪĬŐĸŃŀŋĮĔĶĦƢŐĸĔŏĮĸňŗĵĬ
ėĺŅĴĶƟŀĬĽŜŅľĶńĭĔŅĶŀĭŐľƟĚȮŏĪėőĬőĸĵňŀĭŐľƟĚĳŅėŀŋĨĽŅľĔĶĶĴȮŏĪėőĬőĸĵňŀĭŐľƟĚĝŋĴĝĬȮŐĸŃĭĪ
ĮĢŇĭńĨŇĔŅĶŀĭŐľƟĚħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 430 Agricultural Product Drying Using Renewable Energy 1Ȯ&0+1+3' 
 Prerequisite : None  
              Drying principle of agricultural products. Properties of moist air, air flow rate, 
moisture balance, physical properties of food and seed, drying systems. Analysis of a 
simple drying process. Drying modeling. Factors that influence the rate of drying, energy 
consumption, dryer design, applications of renewable energy sources and heat 
exchangers for drying. Drying technology for industry and community. Practical activities 
of drying using renewable energy sources of energy.Ȯ 

&LectureȮ0Ȯhours,  PracticeȮ1Ȯhours, Self StudyȮ3Ȯhours-week' 
 

ıĚȮ231 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅėŏĔļĨĶĔĶĶĴ 3 &0+1+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŒĝƟıĸńĚĚŅĬŒĬĔŅĶįĸŇĨıŊĝŐĸŃĽńĨĺƢȮĔŅĶĮĶŃľĵńħıĸńĚĚŅĬŒĬŏėĶŊŗŀĚěńĔĶĔĸŏĔļĨĶȮĔŅĶ
ŒĝƟıĸńĚĚŅĬŒĬĔŅĶĕĬĽƞĚĪŅĚĔŅĶŏĔļĨĶȮőĶĚŏĶŊŀĬŏĔļĨĶŀńěĜĶŇĵŃȮĶŃĭĭėĺĭėŋĴŐĸŃĨĶĺěĺńħŒĬĳŅė
ŏĔļĨĶĔĶĶĴȮĔŅĶŒĝƟıĸńĚĚŅĬŒĬĶŃĭĭĸħėĺŅĴĝŊŘĬȮœĞőĸŏĔŖĭŏĴĸŖħıŊĝȮľƟŀĚŏĵŖĬŏĔŖĭįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟıĸńĚĚŅĬĪħŐĪĬŏıŊŗŀįĸŇĨœĲĲƚŅŐĸŃėĺŅĴĶƟŀĬŒĬĔŅĶĪŜŅŏĔļĨĶĔĶĶĴ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 431 Energy Management in Agricultural Sector 3 &0+1+3' 
 Prerequisite :ȮNone  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮEnergy utilization in manufacturing plants and animals, energy saving in 
agricultural machineries, energy for transportation of agricultural products, smart 
greenhouse, smart controller and measurement for agriculture, silos for grain storage, 
cold storage for agricultural products, and application of renewable energy to produce 
electricity and heat for agriculture production 

&LectureȮ0Ȯhours,  Practice Ȯ1Ȯhours, Self Study 5Ȯhours-week' 
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ıĚȮ432 ĔŅĶěńħĔŅĶŐĸŃŐįĬıĸńĚĚŅĬĝŋĴĝĬ 3 &0+1+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň  

ȮȮȮľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĔŅĶěńħĔŅĶıĸńĚĚŅĬĝŋĴĝĬȮĔŅĶĽŜŅĶĺěŐĸŃŏĔŖĭĕƟŀĴŌĸĔŅĶŒĝƟıĸńĚĚŅĬ
ŒĬĝŋĴĝĬȮĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıħƟŅĬıĸńĚĚŅĬĪħŐĪĬŒĬĝŋĴĝĬȮŏĪėőĬőĸĵňıĸńĚĚŅĬĪħŐĪĬĪňŗŏľĴŅŃĽĴ
ĽŜŅľĶńĭĝŋĴĝĬȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅħƟŅĬıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴĝŋĴĝĬȮĔŅĶěńħĪŜŅŐįĬıĸńĚĚŅĬĕŀĚ
ĝŋĴĝĬȮĔŅĶĽĶƟŅĚĔŅĶŏĶňĵĬĶŌƟŒĬĝŋĴĝĬħƟĺĵĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĮĶŃĵŋĔĨƢľĸńĔĮĶńĝĠŅŏĻĶļģĔŇě
ıŀŏıňĵĚŒĬĔŅĶěńħĔŅĶıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴŒĬĝŋĴĝĬ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 432 Community Energy PlanningȮand  Management      1Ȯ&0+1+3' 
 Prerequisite :ȮNone  

   Principle of energy management in a community level, survey and data 
collection of energy utilization in the community, potential assessment of renewable 
energy in the community, suitable renewable energy technology for the community. 
analysis of energy and environmental issues in the community, local energy planning, 
application of sufficiency economy philosophy for energy and environment 
management 

&LectureȮ0Ȯhours,  Practice Ȯ1Ȯhours, Self Study 5Ȯhours-week' 
 

ıĚȮ433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ0 1Ȯ&0+1+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮıĚȮ205  ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ1 
ȮȮ               ȮŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĮƦĬĳŅļŅĶŃħńĭĽŌĚŀĵƞŅĚĬƟŀĵȮ1 ĳŅļŅȮĽŜŅľĶńĭĮĶŃĵŋĔĨƢŒĝƟ
ĔńĭĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶĕƟŀĴŌĸȮŐĸŃŏĝŊŗŀĴĨƞŀĪŅĚħƟŅĬŁŅĶƢħŐĺĶƢĔńĭŀŋĮĔĶĦƢĳŅĵĬŀĔȮŏĝƞĬȮ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮŏĞŖĬŏĞŀĶƢȮĽĺŇĨĝƢĨƞŅĚŕȮŐĸŃŀŋĮĔĶĦƢĳŅĵĬŀĔŀŊŗĬŕȮĪňŗěŜŅŏĮƦĬ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 
RE 433 Computer Programming for Energy 2 1Ȯ&0+1+3' 
 Prerequisite : RE 205 Computer Programming for Energy /  
                 Computer programming in a higher language (at least one language) that 
can be applied for data communication and hardware interface to external devices 
such as microcontrollers, sensors, switches and other essential external devices. 

&LectureȮ0ȮȮhours,  PracticeȮ1Ȯhours, Self StudyȮȮ3ȮȮhours-week' 
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ıĚȮ434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬŏĪĻŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĚŅĬ
ıĸńĚĚŅĬ 

1Ȯ&0+1+3' 

 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň  
             ȮȮĔŅĶŒĝƟĚŅĬőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪŅĚėŀĴıŇĺŏĨŀĶƢȮŐĸŃĶŃĭĭģŅĬĕƟŀĴŌĸĽŅĶĪĬŏĪĻȮĕƟŀĴŌĸ
ĔŅĶĨĶĺěĺńħȮĽŜŅľĶńĭĔŅĶŀŀĔŐĭĭĪŅĚħƟŅĬȮĨŇħĨńŘĚȮėĺĭėŋĴĶŃĭĭ ĺŇŏėĶŅŃľƢĔŅĶĪŜŅĚŅĬȮȮĮĶŃŏĴŇĬ
ĮĶŃĽŇĪīŇĳŅıȮĕŀĚĚŅĬħƟŅĬıĸńĚĚŅĬĔŅĶěńħĔŅĶŐĸŃĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮ&ŐĽĚŀŅĪŇĨĵƢȮıĸńĚĚŅĬĸĴȮ
ıĸńĚĚŅĬĬŘŜŅȮıĸńĚĚŅĬĝňĺĴĺĸȮıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıȮıĸńĚĚŅĬĬŇĺŏėĶňĵĶƢȮıĸńĚĚŅĬœĲĲƚŅȮŐĸŃıĸńĚ
ĪħŐĪĬŐĸŃıĸńĚĚŅĬĪŅĚŏĸŊŀĔĝĬŇħĨƞŅĚŕ' 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 434 Application of Geographic Information and Computer program 
for Energy 

1Ȯ&0+1+3' 

 Prerequisite : None  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮUsing computer program, Geographic Information, Measurement information 
for Desige, Constraction, Control, Analysis,ȮPerformance Evaluation of Energy system, 
Energy Management and conservation, (Solar, Wind Hydro, Biomass, Geothermal,Ȯ
Nuclear, electricity and alternative energy and renewable energy)Ȯ  

&LectureȮ0ȮȮhours,  PracticeȮ1Ȯhours, Self StudyȮȮ3ȮȮhours-week' 
 
ıĚȮ435 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬőĶĚĚŅĬĕńŘĬĽŌĚ 1Ȯ&0+1+3' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶėĺĭėŋĴȮĔŅĶĮĶŃľĵńħıĸńĚĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮĶŃĭĭĪŜŅėĺŅĴ
ŏĵŖĬȮȮĴŀŏĨŀĶƢȮŐĽĚĽĺƞŅĚȮĔŅĶĮĶŃľĵńħıĸńĚĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅľĴƟŀœŀĬŘŜŅŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶ
ĮĶŃľĵńħıĸńĚĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŀńħŀŅĔŅĻŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶŒĝƟıĸńĚĚŅĬ
ŒĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĕĬŅħŒľĠƞŏıŊŗŀĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮĔŅĶĬŜŅėĺŅĴĶƟŀĬĪŇŘĚĔĸńĭĴŅŒĝƟŒľĴƞȮŐĸŃŏĪėĬŇė
ĔŅĶěńħĪŜŅĶŅĵĚŅĬħƟŅĬĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ1ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ3ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 
REȮ435 Advance of Energy Conservation in Industry 1Ȯ&0+1+3' 
 Prerequisite : None  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮControl, maintenance and Energy saving in air conditioner, Cooling system, 
motor, lighting, energy saving and maintenance in industrial boiler, Energy Saving and 
Maintenance of Industrial Air Compressors, Analysis of energy consumption in large air 
conditioners for energy conservation. waste heat recovery system, Technical for reports on 
energy conservation. 

&LectureȮ0ȮȮhours,  PracticeȮ1Ȯhours, Self StudyȮȮ3ȮȮhours-week' 
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ıĚȮ260 ŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 3 &2+3+5' 
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň  

ȮȮȮȮĻŉĔļŅŐĸŃĺŇĬŇěĜńĵĮƤĠľŅŏĜıŅŃħƟŅĬŏĔňŗĵĺĔńĭıĸńĚĚŅĬĪħŐĪĬĔŅĶěńħĔŅĶıĸńĚĚŅĬŐĸŃĔŅĶ
ěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴȮŏĪėőĬőĸĵňıĸńĚĚŅĬȮŏĪėőĬőĸĵňıĸńĚĚŅĬĽŃŀŅħŐĸŃŏĝŊŘŀŏıĸŇĚıĸńĚĚŅĬ ĪńŘĚĪňŗŏĮƦĬ
ĮĶŃŏħŖĬĽŜŅėńĠŒĬĮƤěěŋĭńĬŐĸŃŒĬŀĬŅėĨȮĞŉŗĚĮĶŃŏħŖĬĻŉĔļŅŐĸŃĺŇěńĵĽŅĴŅĶĩĽĶŋĮœħƟįĸĽŜŅŏĶŖěĳŅĵŒĬ 1 
ĳŅėĔŅĶĻŉĔļŅ 

&ĭĶĶĵŅĵȮ0ȮĝńŗĺőĴĚ ĮĢŇĭńĨŇȮ3ȮĝńŗĺőĴĚȮĻŉĔļŅħƟĺĵĨĬŏŀĚȮ5ȮĝńŗĺőĴĚ/ĽńĮħŅľƢ' 
 

RE 260 Special Tropics of Renewable Energy and   Energy 
Conservation 

1Ȯ&2+3+5' 

 Prerequisite : None  
    Study and identify specific problemsȮabout renewable energy, environment 

and energy management, energy technology, clean energy technology and fuels. The 
topic can be currently of importance or will be of importance in the future. The topic 
and research must be summarized within one semester. 

        &LectureȮ0Ȯhours,  PracticeȮ3Ȯhours, Self Study 5Ȯhours-week' 
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1,0ȮĝŊŗŀȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 
 
         3.2.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

Īňŗ 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ 
ĽŜŅŏĶŖě 

ĔŅĶĻŉĔļŅěŅĔ 
ĮƖȮ 
ı,Ļ, 

1, įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ ĮĶ,ħ, 
 

ŏĪėőĬőĸĵňıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2552 
 

ĺĻ,Ĵ, 
 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2540 
 

ĺĻ,ĭ, ĺŇĻĺĔĶĶĴ
ŀŇŏĸėĪĶŀĬŇĔĽƢ 

ĺŇĪĵŅĸńĵŏŀŏĞňĵŀŅėŏĬĵƢ 2533 

2. ŀŅěŅĶĵƢ ĬŅĚĽŅĺěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶ ĮĶ.ħ. ĺŇĻĺĔĶĶĴŏėĴň ĴľŅĺŇĪĵŅĸńĵ  
ĽĚĕĸŅĬėĶŇĬĪĶƢ 

2555 

ĺĪ,Ĵ, 
 

ŏĪėőĬőĸĵň 
ĭĶĶěŋĳńĦĤƢ 

ĴľŅĺŇĪĵŅĸńĵ  
ĽĚĕĸŅĬėĶŇĬĪĶƢ 

2552 
 

ĺĪ,ĭ, ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵ  
ĽĚĕĸŅĬėĶŇĬĪĶƢ 

2550 

3. ȮȮŀŅěŅĶĵƢ ĬŅĚĽŅĺĽŋĸńĔļĦŅȮȮĴĚėĸ ĮĶ,ħ, 
 

ŏĪėőĬőĸĵňıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2556 

ĺĻ,Ĵ, 
 
ŏĪėőĬőĸĵňıĸńĚĚŅĬ 
 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

2547 
 

ĺĻ,ĭ, ĺŇĻĺĔĶĶĴŏĔļĨĶ ĴľŅĺŇĪĵŅĸńĵ 
ŏĔļĨĶĻŅĽĨĶƢ 

2544 

4, ŀŅěŅĶĵƢ ĬŅĵĮĶŇĠȮėĚĔĶŃıńĬīƢ ĺĻ,ħ ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 0335 
ĺĻ,Ĵ, ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 033/ 
ĺĻ,ĭ, ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚěńĔĶ 

ĔĸŏĔļĨĶ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 0327 

5. ȮȮŀŅěŅĶĵƢȮ Mr.Rameshprabu  
Ramaraj 

Ph.D. Soil and Water  
Conservation 
Renewable 

National Chung Hsing  
University, Taiwan 
 

034. 

M.Eng  Energy 
Engineering 

Maejo University, 
Thailand 

0337 

M.Phil. Zoology Bharathiar University, 
India. 

2548 

M.Sc. Zoology  Madurai Kamaraj  
University, India. 

2547 

B.Sc. Zoology Madurai Kamaraj  
University, India. 

2545 
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          3.2.2 ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

Īňŗ 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĮƖı,Ļ, 

1, ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĬńģıĶȮœĝĵĠŅĨŇ ĺĻ,ħ, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ 
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0332 
033/ 
0322 

2, įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĦńģĺŋĥŇȮħŋļġň Ph.D. 
 
ĺĻ,Ĵ, 
ĺĪ,Ĵ, 

 
ĺĪ,ĭ, 

 

ŏĪėőĬőĸĵňıĸńĚĚŅĬ 
 
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
ŏĪėőĬőĸĵňıĸńĚĚŅĬ 
 
ĲƕĽŇĔĽƢ 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶƢ 
ĪĶĺŇőĶĥ 

2546 
 

2541 
2534 

 
2532 

 
3, įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢ ĮĶ,ħ, 
 
ĺĪ,Ĵ, 

 
ėŀ,ĭ, 

ŏĪėőĬőĸĵňıĸńĚĚŅĬ 
 
ĺŇĪĵŅĔŅĶľĸńĚĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 
ĽĩŅĭńĬŏĪėőĬőĸĵňĶŅĝĴĚėĸ 

2547 
 

2537 
 

2526 
4. įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

 

ĬŅĵīĚĝńĵȮĴĦňĝŌŏĔĨŋ ĺĻ.ħ. 
 
 
ĺĻ.Ĵ. 

 
 
ĺĪ.ĭ. 

ĺŇĻĺĔĶĶĴœĲĲƚŅ 
 
 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
 
 
ĲƕĽŇĔĽƢ 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃ 
ěŀĴŏĔĸƟŅŏěƟŅėŋĦ 
ĪľŅĶĸŅħĔĶŃĭńĚ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃ 
ěŀĴŏĔĸƟŅŏěƟŅėŋĦ 
ĪľŅĶĸŅħĔĶŃĭńĚ 
ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶƢ 
ĪĶĺŇőĶĥȮȮ 

0330 
 
032/ 

 
031/ 

5. įŌƟĝƞĺĵ 
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵīŏĬĻ œĝĵĝĬŃ ĺĻ.ħ. 
ĺĻ,Ĵ, 
ĺĪ,ĭ, 

 

ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 
ĲƕĽŇĔĽƢ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅ 
ĬėĶŇĬĪĶƢ 

2553 
2547 
2545 

6. įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

 

ĬŅĵŀńėĶŇĬĪĶƢȮ 
ŀŇĬĪĬŇŏĺĻĬƢ 

Ph.D. 
ĺĪ,Ĵ, 
ĺĪ,ĭ, 

Physics 
ĲƕĽŇĔĽƢ 
ĲƕĽŇĔĽƢ 

University of Surrey, UK 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0332 
033. 
0326 

7. įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĽĶŅĺŋīȮ 
ıĸĺĚļƢĻĶň 

ĺĻ,ħ, 
ĺĻ,Ĵ, 
ĺĪ,ĭ, 

ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 
ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 

2556 
2548 
2543 

8. įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĬŇĔĶŅĬȮȮ 
ľŀĴħĺĚ 

ĺĻ,ħ, 
ĺĻ,Ĵ, 
ėŀ,ĭ, 

ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
 
 

0336 
033. 
0324 
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Īňŗ 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĮƖı,Ļ, 

9. įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

 

ĬŅĵŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠ ĺĻ,Ĵ, 
 
ėŀ,ĭ, 

ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ 
 
ŀŋĨĽŅľĔŅĶ 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŐĸŃ 
ŀŅĝňĺĻŉĔļŅ 

0325 
 
030. 

10. ŀŅěŅĶĵƢ ĬŅĚĽŅĺĦńģĨƢĦŇĝŅȮȮ 
ĽŋĕŏĔļĴ 

ĺĪ,ħ, 
 
ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ŏĪėőĬőĸĵňĝňĺĳŅı 
 
ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅı 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ĽŋĶĬŅĶň 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

033/ 
 
0323 
2541 

11
. 

ŀŅěŅĶĵƢ ĬŅĵĝĺőĶěĬƢȮȮŒěĽŇĬ ĺĻ,ħ 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴŏĔļĨĶ 
ĺŇĻĺĔĶĶĴŏĔļĨĶ 
ĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴ
ŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 

ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

0335 
0327 
0325 

12. ŀŅěŅĶĵƢ ĬŅĚĶěıĶĶĦȮȮ 
ĬŇĶńĠĻŇĸĮƝ 

Ph.D. 
 
 
Ļļ,Ĵ 

 
Ļļ,ĭ, 

Community Energy 
and EnvironmentȮ
&ĬŅĬŅĝŅĨŇ' 
ĻŉĔļŅĻŅĽĨĶƢ 
ĺŇĪĵŅĻŅĽĨĶƢĻŉĔļŅ) 
ĻŉĔļŅĻŅĽĨĶƢȮ&ŏėĴň' 

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĝňĵĚŒľĴƞ 
 
 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2559 
 
 

2546 
 

2542 
13. įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĵĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ 
 

ĺĻ,Ĵ, 
ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 
ĺŇĻĺĔĶĶĴĽŇŗĚŐĺħĸƟŀĴ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ĶŅĝĴĚėĸĸƟŅĬĬŅȮ 

0352 
0328 
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4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ(ĽľĔŇěĻŉĔļŅȮĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀĔŅĶ İƗĔĚŅĬ
ĨƞŅĚĮĶŃŏĪĻ) 
ȮĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮŒĬĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀȮŏıŇŗĴėĺŅĴĶŌƟŐĸŃ

ĮĶŃĽĭĔŅĶĦƢŒľƟŐĔƞĬńĔĻŉĔļŅȮőħĵŏĮƦĬĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮľĶŊŀĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬĽľĔŇě
ĻŉĔļŅȮœħƟŐĔƞȮİƗĔĮĢŇĭńĨŇĚŅĬħƟŅĬıĸńĚĚŅĬĪħŐĪĬȮĽĩŅĬĮĶŃĔŀĭĔŅĶŀŊŗĬȮŕȮŐĸŃİƗĔŒĬľĬƞĺĵĚŅĬĶŅĝĔŅĶȮ
ŏĝƞĬȮĽŜŅĬńĔĚŅĬıĸńĚĚŅĬěńĚľĺńħȮŏĮƦĬĨƟĬȮĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĬŇŏĪĻȮŏĮƦĬŏĺĸŅ/4ȮȮĽńĮħŅľƢ 

 
4.1 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

1) ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňŏĕƟŅœĮŏıŇŗĴėĺŅĴĝŜŅĬŅĠŒĬĺŇĝŅĝňıȮĽŅĴŅĶĩėŇħ
ĺŇŏėĶŅŃľƢȮėƟĬėĺƟŅȮŐĸŃĺŇěńĵŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĪŜŅĚŅĬ 

2) ĮĢŇĭńĨŇĚŅĬħƟĺĵėĺŅĴĶńĭįŇħĝŀĭȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŏıŇŗĴĳŅĺŃįŌƟĬŜŅŒĬĔŅĶĪŜŅĚŅĬȮĶŌƟěńĔĔŅĶ
ėŇħĶŇŏĶŇŗĴȮĽĶƟŅĚĽĶĶėƢȮŐĸŃŏĕƟŅŒěěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 

3) ŐĔƟĮƤĠľŅŏĜıŅŃľĬƟŅŒĬĔŅĶĪŜŅĚŅĬȮŐĸŃėŇħėƟĬĬĺńĨĔĶĶĴŒľĴƞȮŕȮŏıŊŗŀĸħĮƤĠľŅĔŅĶ
ĪŜŅĚŅĬȮŐĸŃŏıŇŗĴĻńĔĵĳŅıĕŀĚĭŋėĸŅĔĶŒĬŐįĬĔĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

4) ĶƞĺĴĔńĬĺŇŏėĶŅŃľƢĮƤĠľŅȮŐĸŃľŅŐĬĺĪŅĚŐĔƟœĕȮĶƞĺĴĔńĬĔńĭįŌƟĭńĚėńĭĭńĠĝŅĕńŘĬĨƟĬœħƟ 
5) ĽŊŗŀĽŅĶĔńĭįŌƟĴŅŒĝƟĭĶŇĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟ
ŏľĴŅŃĽĴĔńĭĶŃħńĭĔŅĶĪŜŅĚŅĬ 

6) ĕńŘĬĨŀĬĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĬńĔĻŉĔļŅĽŜŅľĶńĭĔŅĶŏĶňĵĬĶŌƟĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ   
(ĽľĔŇěĻŉĔļŅȮĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀĔŅĶ İƗĔĚŅĬĨƞŅĚĮĶŃŏĪĻ'ȮĮĶŃĔŀĭħƟĺĵĔŅĶ
ŏĽĬŀőėĶĚĔŅĶȮĔŅĶĶŅĵĚŅĬįĸŒĬĸńĔļĦŃĕŀĚĶŅĵĚŅĬĪŅĚĺŇĝŅĔŅĶȮőħĵĪŋĔĕńŘĬĨŀĬ
ŀĵŌƞŒĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĕŀĚĔŅĶŏĶňĵĬĶŌƟĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
(ĽľĔŇěĻŉĔļŅȮĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀĔŅĶ İƗĔĚŅĬĨƞŅĚĮĶŃŏĪĻ' 

 
4.2 ĝƞĺĚŏĺĸŅȮ 

ĔŅĶŏĶňĵĬĶŌƟĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ (ĽľĔŇěĻŉĔļŅȮĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀĔŅĶ İƗĔĚŅĬ
ĨƞŅĚĮĶŃŏĪĻ' ħŜŅŏĬŇĬĔŅĶŒĬĝƞĺĚĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ2ȮěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ/4Ȯ
ĽńĮħŅľƢ ľĶŊŀȮĳŅėĔŅĶĻŉĔļŅŀŊŗĬĨŅĴėĺŅĴŏľĴŅŃĽĴĳŅĵŒĨƟħŋĸıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

 
4.3 ĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 
ĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ (ĽľĔŇěĻŉĔļŅȮĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀĔŅĶ ȮȮ

İƗĔĚŅĬĨƞŅĚĮĶŃŏĪĻ' ěńħŒĬĝƞĺĚŏĺĸŅĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĨŅĴĮĢŇĪŇĬĔŅĶĻŉĔļŅĕŀĚĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮľĶŊŀȮĝƞĺĚŏĺĸŅŀŊŗĬĨŅĴėĺŅĴŏľĴŅŃĽĴĳŅĵŒĨƟħŋĸıŇĬŇěĕŀĚŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮőħĵĨƟŀĚĴňŏĺĸŅĶĺĴœĴƞĬƟŀĵĔĺƞŅȮ/4ȮĽńĮħŅľƢȮ 

 
 



Ĵėŀ,0           69 

5. ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
  ȮĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮľĶŊŀĽľĔŇěĻŉĔļŅȮľĶŊŀİƗĔĚŅĬĨƞŅĚĮĶŃŏĪĻȮĴňĔŜŅľĬħŒľƟ ħŜŅŏĬŇĬĔŅĶ
ĺŇěńĵŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĝńŘĬĮƖĪňŗȮ4 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĳŅĵŒĨƟĔŅĶħŌŐĸ ŐĸŃŐĬŃĬŜŅěŅĔ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĪńŘĚĬňŘőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵĨƟŀĚĽŀħėĸƟŀĚĔńĭĽŅĕŅĺŇĝŅŏŀĔľĶŊŀėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪňŗ
ĨƟŀĚĔŅĶŒľƟĴňĶŌĮŐĭĭĨŅĴĪňŗľĸńĔĽŌĨĶŐĸŃŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵł 
 ĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵĕŀĚľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ıĸńĚĚŅĬȮĮĶŃĔŀĭħƟĺĵ 
   ıĚȮ492ȮőėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 
   ıĚȮ498ȮĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃ 
   ıĚȮ499ȮĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬ ľĶŊŀİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻ 
 

5.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀ   
5.1.1 ȮȮĔŅĶĪŜŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮĔŅĶĺŇěńĵŀŇĽĶŃĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮȮ 
ȮȮĪħŐĪĬ ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀĽľĔŇěĻŉĔļŅȮ 
1) ĬńĔĻŉĔļŅěŃœħƟ ħŜŅŏĬŇĬĔŅĶĺŇěńĵȮľĶŊŀĻŉĔļŅĨŅĴėĺŅĴĽĬŒěȮėĺŅĴĩĬńħȮŐĸŃ
ĨƟŀĚŏĮƦĬŏĶŊŗŀĚĪňŗŏĔňŗĵĺĔńĭĽŅĕŅĺŇĝŅȮĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃŐĬŃĬŜŅěŅĔŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅȮ 

2) ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅŏĕňĵĬŏĮƦĬőėĶĚĔŅĶĕŀĚŐĨƞĸŃėĬȮľĶŊŀŐĨƞĸŃĔĸŋƞĴȮ
ŀĳŇĮĶŅĵȮĮĶŃŏĴŇĬįĸȮŐĸŃĪŜŅĔŅĶĶŅĵĚŅĬįĸĪńŘĚĶŌĮŐĭĭĶŅĵĚŅĬŐĸŃĺŅěŅȮ
ĨŅĴĶŌĮŐĭĭĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŒľƟŏĽĶŖěĽŇŘĬŒĬŏĺĸŅȮ1 ĳŅėĔŅĶĻŉĔļŅȮ 

3) ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵȮĕŀĚőėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮĔŅĶĺŇěńĵ
ŀŇĽĶŃĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮŐĸŃĽľĔŇěĻŉĔļŅȮĨƟŀĚĴňŀŅěŅĶĵƢĽŀĭ
ĮĶŃŏĴŇĬįĸœĴƞĨŗŜŅĔĺƞŅȮ3 ėĬ 

4) ĽŜŅľĶńĭĽľĔŇěĻŉĔļŅĨƟŀĚĴňĔŅĶĮĶŃŏĴŇĬįĸěŅĔįŌƟĮĶŃĔŀĭĔŅĶĳŅĵĬŀĔȮ 
5.1.2 ŒĬĶŅĵĺŇĝŅĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮľĶŊŀȮİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻȮĬńĔĻŉĔļŅěŃĨƟŀĚ
įƞŅĬĔŅĶĮĶŃŏĴŇĬėĺŅĴĶŌƟĪŅĚħƟŅĬĳŅļŅĨŅĴĪňŗľĸńĔĽŌĨĶľĶŊŀĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮ
ŐĸŃĬńĔĻŉĔļŅĨƟŀĚœĮĻŉĔļŅȮľĶŊŀ İƗĔĚŅĬȮľĶŊŀİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻȮŒĬŏĶŊŗŀĚĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŀĵŌƞȮőħĵĴňĕńŘĬĨŀĬĔŅĶħŜŅŏĬŇĬĔŅĶ ĮĶŃĔŀĭħƟĺĵ
ĔŅĶŏĽĬŀőėĶĚĔŅĶĻŉĔļŅȮľĶŊŀİƗĔĚŅĬȮľĶŊŀİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻȮĔŅĶĶŅĵĚŅĬįĸ
ŒĬĸńĔļĦŃĕŀĚĶŅĵĚŅĬȮŐĸŃ-ľĶŊŀȮĺŅěŅȮĪńŘĚĬňŘĪŋĔĕńŘĬĨŀĬŀĵŌƞŒĬėĺŅĴŏľŖĬĝŀĭ
ĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ 

 
5.2 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ  

5.2.1 ĔŅĶĪŜŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮĔŅĶĺŇěńĵŀŇĽĶŃĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĪħŐĪĬ ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀĽľĔŇěĻŉĔļŅȮĴňĔŅĶĔŜŅľĬħŒľƟĬńĔĻŉĔļŅŏĕňĵĬŏĮƦĬ
őėĶĚĔŅĶȮŀĳŇĮĶŅĵȮĮĶŃŏĴŇĬįĸȮŐĸŃĪŜŅĔŅĶĶŅĵĚŅĬįĸĪńŘĚĶŌĮŐĭĭĶŅĵĚŅĬŐĸŃ
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ĺŅěŅȮŒľƟŏĽĶŖěĽŇŘĬŒĬŏĺĸŅȮ1 ĳŅėĔŅĶĻŉĔļŅȮĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃŐĬŃĬŜŅěŅĔ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ 

5.2.2 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮľĶŊŀȮİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻȮĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬėĺŅĴĶŌƟĪŅĚħƟŅĬĳŅļŅĨŅĴĪňŗľĸńĔĽŌĨĶľĶŊŀĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮŐĸŃĴň
ĔŅĶĔŜŅľĬħŒľƟĬńĔĻŉĔļŅŏĕňĵĬŏĮƦĬőėĶĚĔŅĶȮŀĳŇĮĶŅĵȮĮĶŃŏĴŇĬįĸȮŐĸŃĪŜŅĔŅĶ
ĶŅĵĚŅĬįŒĬĶŌĮŐĭĭĶŅĵĚŅĬŐĸŃ-ľĶŊŀȮĺŅěŅȮŒľƟŏĽĶŖěĽŇŘĬŒĬŏĺĸŅȮ1 ĳŅė
ĔŅĶĻŉĔļŅȮĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃŐĬŃĬŜŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 

 
5.3 ȮĝƞĺĚŏĺĸŅ  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮŐĸŃ-ľĶŊŀȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĕŀĚĝńŘĬĮƖĪňŗȮ4ȮľĶŊŀĨŅĴėĺŅĴŏľĴŅŃĽĴ

ĳŅĵŒĨƟħŋĸıŇĬŇěĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 
5.4 ȮěŜŅĬĺĬľĬƞĺĵĔŇĨ 

 3-6ȮľĬƞĺĵĔŇĨȮ 
 
5.5 ȮĔŅĶŏĨĶňĵĴĔŅĶ Ȯ 

 ȮȮȮŐĨƞĚĨńŘĚĔĶĶĴĔŅĶŏıŊŗŀĔŜŅĔńĭħŌŐĸĶŅĵĺŇĝŅȮŐĸŃėĺĭėŋĴĔŅĶĻŉĔļŅŒľƟŏĮƦĬĨŅĴėĺŅĴĽĬŒěȮȮ
ėĺŅĴĩĬńħĕŀĚĬńĔĻŉĔļŅȮĳŅĵŒĨƟĔŅĶħŌŐĸěŅĔėĦŅěŅĶĵƢŒĬĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬŐĸŃ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚ 

 
5.6 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ   
ŒľƟĬńĔĻŉĔļŅĪŜŅĔŅĶĬŜŅŏĽĬŀȮŀĳŇĮĶŅĵȮĮĶŃŏĴŇĬįĸȮŐĸŃĪŜŅĔŅĶĶŅĵĚŅĬįĸĪńŘĚĶŌĮŐĭĭ

ĶŅĵĚŅĬŐĸŃĺŅěŅȮőħĵĴňŀŅěŅĶĵƢĽŀĭĮĶŃŏĴŇĬįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸěŅĔįŌƟĮĶŃĔŀĭĔŅĶ
ĳŅĵĬŀĔŒĬĔĶĦňĕŀĚĽľĔŇěĻŉĔļŅȮŒľƟŏĽĶŖěĽŇŘĬŒĬŏĺĸŅȮ1 ĳŅėĔŅĶĻŉĔļŅȮĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃ
ŐĬŃĬŜŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ 
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ľĴĺħĪňŗȮ4 įĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

1.  ĭńĦĤŇĨĪňĴňĪńĔļŃ 
ŏĮƦĬŏĸŇĻȮŏĔƞĚĚŅĬȮ 
ŏĔƞĚėĬȮŏĔƞĚėŇħȮ 
ŏĔƞĚĺŇĝŅĔŅĶ 
 

ĔĸĵŋĪīƢ 
1) ěńħŏĽĺĬŅĔŅĶěńħĪŜŅőėĶĚĔŅĶĬńĔĻŉĔļŅ 
2) ěńħģŅĬĔŅĶŏĶňĵĬĶŌƟİƗĔĪńĔļŃħƟŅĬıĸńĚĚŅĬĪħŐĪĬŒľƟėĶĭĪŋĔħƟŅĬȮ
ĮĶŃĔŀĭħƟĺĵȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮıĸńĚĚŅĬĬŘŜŅȮıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮ
ıĸńĚĚŅĬĸĴȮŐĸŃĪńĔļŃħƟŅĬĝƞŅĚȮŏėĶŊŗŀĚĴŊŀĺńħĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶěńħĪŜŅĶŃĭĭ
ıĸńĚĚŅĬĪħŐĪĬ 

3) ěńħĔŇěĔĶĶĴŏĽĶŇĴĬŀĔľĸńĔĽŌĨĶŒľƟėĶĭȮ5 ħƟŅĬȮȮĮĶŃĔŀĭħƟĺĵȮĔŇěĔĶĶĴ
ĺŇĝŅĔŅĶȮĔŇěĔĶĶĴĔňĿŅȮĔŇěĔĶĶĴĭŜŅŏıŖĠĮĶŃőĵĝĬƢȮĔŇěĔĶĶĴŏĽĶŇĴĽĶƟŅĚ
ėŋĦīĶĶĴěĶŇĵīĶĶĴȮĔŇěĔĶĶĴĽƞĚŏĽĶŇĴĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴ 

4) ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀŒľƟĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĶŃĔŀĭŀŅĝňı 
ĨńĺĭƞĚĝňŘȮȮ 
1) őėĶĚĶƞŅĚĕŀĚőėĶĚĔŅĶ-őėĶĚĚŅĬĪňŗĴňėŋĦĳŅı 
2) ėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬŒĬĪŋĔĝĬŇħȮ 
3) ėĺŅĴŏĮƦĬįŌƟĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶŒĬĚŅĬħƟŅĬĽńĚėĴ
ŐĸŃėĺŅĴĴňěŇĨĶĽŅīŅĶĦŃ 

4) ŀŅĝňıľĸńĚĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĻŅĽĨĶƢĪŅĚıĸńĚĚŅĬȮȮ 
0,ȮȮħƟŅĬĳŅĺŃįŌƟĬŜŅ 
 

ĔĸĵŋĪīƢ 
1) ěńħőėĶĚĔŅĶŀĭĶĴĳŅĺŃįŌƟĬŜŅĽŜŅľĶńĭĬńĔĻŉĔļŅ 
2) ěńħĨńŘĚőĴĽĶĬńĔĻŉĔļŅİƗĔĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴȮįƞŅĬĔŇěĔĶĶĴȮľĶŊŀőėĶĚĔŅĶȮĪňŗŒĝƟ
ĔĶŃĭĺĬĔŅĶȮPDCA 

3) ěńħĨńŘĚĝĴĶĴĽŜŅľĶńĭĬńĔĻŉĔļŅȮŏĝƞĬȮĝĴĶĴĺŇĝŅĔŅĶȮĝĴĶĴĔňĿŅȮĝĴĶĴĭŜŅŏıŖĠ
ĮĶŃőĵĝĬƢȮȮĨŅĴėĺŅĴĽĬŒěĕŀĚĬńĔĻŉĔļŅȮ 

4) İƗĔĪńĔļŃĬńĔĻŉĔļŅįƞŅĬĔĶŃĭĺĬĔŅĶěńħĔŅĶėĺŅĴĶŌƟ 
5) ěńħŒľƟĬńĔĻŉĔļŅœħƟİƗĔĪńĔļŃŐĸŃĴňĮĶŃĽĭĔŅĶĦƢĔńĭĝŋĴĝĬȮőħĵįƞŅĬőėĶĚĔŅĶ
ĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬıĸńĚĚŅĬ 

ĨńĺĭƞĚĝňŘȮȮ 
1) ĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅŏĽĬŀȮ 
2) ėĺŅĴĽŅĴŅĶĩŐĸŃėŋĦĳŅıĕŀĚĔŅĶĪŜŅĚŅĬĕŀĚĽőĴĽĶĬńĔĻŉĔļŅ 
3) įĸĚŅĬĕŀĚĝŋĴĝĬĶĴĨŅĴėŋĦĸńĔļĦŃĕŀĚŐĨƞĸŃĝĴĶĴȮ 
4) ĔŅĶĭĺĬĔŅĶėŇħŀĵƞŅĚŏĮƦĬĶŃĭĭĕŀĚĬńĔĻŉĔļŅĴň 
5) ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀīŇĭŅĵĻŅĽĨĶƢĪŅĚħƟŅĬıĸńĚĚŅĬŒľƟĝŋĴĝĬŏĕƟŅŒěœħƟŀĵƞŅĚ
ĚƞŅĵ 
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ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
3,ȮėĺŅĴĽŅĴŅĶĩħƟŅĬ 
ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 

ĔĸĵŋĪīƢ 
1) ěńħőėĶĚĔŅĶŏĽĶŇĴĪńĔļŃħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀĶŀĚĶńĭĔŅĶĔƟŅĺŏĕƟŅĽŌƞ
ĮĶŃĝŅėĴŀŅŏĞňĵĬ 

2) ěńħŒľƟĬńĔĻŉĔļŅœħƟĶńĭĔŅĶİƗĔĪńĔļŃħƟŅĬĔŅĶŀƞŅĬŐĸŃŏĕňĵĬĭĪėĺŅĴ
ĳŅļŅŀńĚĔķļȮȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸħƟŅĬıĸńĚĚŅĬĪňŗŏĮƦĬĳŅļŅŀńĚĔķļȮȮĔńĭĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅĽńĴĴĬŅȮĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃ 

ĨńĺĭƞĚĝňŘȮ 
1) ěŜŅĬĺĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇœħƟĪńŘĚĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃ
ŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 

2) ěŜŅĬĺĬĕŀĚĬńĔĻŉĔļŅĪňŗœĮĽľĔŇěȮľĶŊŀĚŅĬŒĬĨƞŅĚĮĶŃŏĪĻȮ 
4,ȮȮħƟŅĬŏĪėőĬőĸĵň 
ĽŅĶĽĬŏĪĻ 

ĔĸĵŋĪīƢ 
1) ıńĥĬŅģŅĬĕƟŀĴŌĸŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŃľĺƞŅĚ
ĬńĔĻŉĔļŅĔńĭįŌƟĽŀĬȮįƞŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

2) ěńħĪŜŅģŅĬĕƟŀĴŌĸĽŜŅľĶńĭĭĶŇĔŅĶĬńĔĻŉĔļŅŐĸŃĻŇļĵƢŏĔƞŅȮŏĝƞĬȮģŅĬĕƟŀĴŌĸĔŅĶ
ĺŇěńĵħƟŅĬıĸńĚĚŅĬȮģŅĬĕƟŀĴŌĸĬĺńĨĔĶĶĴıĸńĚĚŅĬ 

ĨńĺĭƞĚĝňŘȮ 
1) ěŜŅĬĺĬįŌƟĪňŗŏĕƟŅĴŅŒĝƟĚŅĬĶŃĭĭģŅĬĕƟŀĴŌĸ 
2) įĸĕŀĚĔŅĶĬŜŅĕƟŀĴŌĸŒĬĶŃĭĭģŅĬĕƟŀĴŌĸœĮŒĝƟŒĬĔŅĶȮŏĶňĵĬȮĔŅĶĺŇěńĵȮĔŅĶ
ıńĥĬŅĬĺńĨĔĶĶĴȮŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıȮ 
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2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  

1.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
1) ĴňėĺŅĴĵŉħĴńŗĬėĺŅĴħňĚŅĴŒĬĪŅĚĺŇĝŅĔŅĶȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŏĽňĵĽĸŃŐĸŃĴňĬŘŜŅŒěĝƞĺĵŏľĸŊŀ 
įŌƟŀŊŗĬ  

2) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ  
3) ŏėŅĶıĽŇĪīŇĕŀĚįŌƟŀŊŗĬȮėŜŅĬŉĚĩŉĚėĺŅĴŏĽĴŀĳŅėȮĶĺĴĩŉĚĶŃŏĭňĵĭŐĸŃĔġŏĔĦĤƢŒĬĽńĚėĴ  

1.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
1) ŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅěńħĔŇěĔĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĽńĚėĴȮŐĸŃŐĽħĚĩŉĚĔŅĶĴň
ŏĴĨĨŅ ĔĶŋĦŅȮŐĸŃėĺŅĴŏĽňĵĽĸŃ  

2) ĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮőħĵŏĬƟĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬŒľƟĨĶĚŏĺĸŅŐĸŃĔŅĶĽƞĚ
ĚŅĬ ĳŅĵŒĬŏĺĸŅĪňŗĔŜŅľĬħ  

3) ĽŀħŐĪĶĔŏĶŊŗŀĚėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴŒĬĶŃľĺƞŅĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ 
ĽŀĬȮőħĵĵĔĨńĺŀĵƞŅĚěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚȮĭĪĭŅĪĽĴĴĨŇľĶŊŀȮĔĶĦňĨńĺŀĵƞŅĚ  

4) ĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅŐĨƞĚĔŅĵŐĸŃĮĢŇĭńĨŇĨĬŒľƟŏľĴŅŃĽĴȮĩŌĔĨƟŀĚĨŅĴĨŅĴĶŃŏĭňĵĭĕŀĚ 
ĴľŅĺŇĪĵŅĸńĵ  

5) ĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĶŃľĺƞŅĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮőħĵ 
ĵĔĨńĺŀĵƞŅĚěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚȮĭĪĭŅĪĽĴĴĨŇľĶŊŀȮĔĶĦňĨńĺŀĵƞŅĚ  

6) ŏĝŇĠĺŇĪĵŅĔĶįŌƟĴňĮĶŃĽĭĔŅĶĦƢľĶŊŀįŌƟĬŜŅĪŅĚĻŅĽĬŅĨƞŅĚŕĭĶĶĵŅĵıŇŏĻļŏĔňŗĵĺĔńĭ 
ěĶŇĵīĶĶĴȮėŋĦīĶĶĴĪňŗĻŅĽĬŇĔĝĬıŉĚĮĢŇĭńĨŇ  

7) ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĻŅĽĬŅĪňŗľĬƞĺĵĚŅĬĳŅĵŒĬŐĸŃĳŅĵĬŀĔ 
ĴľŅĺŇĪĵŅĸńĵěńħ  

8) ěńħĔŇěĔĶĶĴĵĔĵƞŀĚĬńĔĻŉĔļŅĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪŜŅĮĶŃőĵĝĬƢĨƞŀĽńĚėĴŐĸŃ 
ĔŇěĔĶĶĴĽƞĚŏĽĶŇĴĔŅĶĮĸŌĔİƤĚěŇĨĺŇĠĠŅĦŒĬĔŅĶĩŊŀĮĶŃőĵĝĬƢĽńĚėĴŏĮƦĬĪňŗĨńŘĚ  

9) ĔŅĶĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĕŀĚŀŅěŅĶĵƢŒĬħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ  
1.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  

1) ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĕŀĚįŌƟŏĶňĵĬĶŃľĺƞŅĚĶƞĺĴĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬ  
2) ĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĪŜŅœĴƞĺƞŅěŃŏĮƦĬĚŅĬŏħňŗĵĺľĶŊŀĚŅĬĔĸŋƞĴ  
3) ĮĶŃŏĴŇĬěŅĔĭŋėėĸĳŅĵĬŀĔĪňŗĴňĽƞĺĬŏĔňŗĵĺĕƟŀĚĔńĭĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅőħĵŒĝƟŐĭĭ 
ĽŜŅĶĺěľĶŊŀĔŅĶĽńĴĳŅļĦƢ  

4) ĮĶŃŏĴŇĬěŅĔĔŅĶŒľƟėŃŐĬĬĔŅĶŏĕƟŅľƟŀĚŏĶňĵĬŐĸŃĔŅĶĽƞĚĚŅĬĨĶĚŏĺĸŅ  
5) ĮĶŃŏĴŇĬěŅĔěŅĔįĸĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ  
6) ĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĮĢŇĭńĨŇĨŅĴĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕ 
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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7) ĮĶŃŏĴŇĬěŅĔŐĭĭĮĶŃŏĴŇĬıķĨŇĔĶĶĴĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėŋĦīĶĶĴŐĸŃ 
ěĶŇĵīĶĶĴ  

8) ĮĶŃŏĴŇĬěŅĔŐĭĭĪħĽŀĭĪňŗĽĶƟŅĚĕŉŘĬŏıŊŗŀĺńħĮĶŃŏħŖĬĪňŗŏĔňŗĵĺĕƟŀĚ  
9) ĮĶŃŏĴŇĬěŅĔěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĪŜŅĔŅĶĪŋěĶŇĨŒĬĔŅĶĽŀĭ  
10) ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĴĳŅļĦƢĬńĔĻŉĔļŅŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽŀħŐĪĶĔėŋĦīĶĶĴ 
ŐĸŃěĶŇĵīĶĶĴĕĦŃĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮŐĸŃĔŅĶĮĶŃıķĨŇĨĬŏĮƦĬ 
ŐĭĭŀĵƞŅĚĪňŗħň 
  

2. ħƟŅĬėĺŅĴĶŌƟ  
2.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ  

1) ĴňėĺŅĴĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĺŇĝŅĪňŗĻŉĔļŅ  
2) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĭŌĶĦŅĔŅĶŏĬŊŘŀľŅŒĬĽŅĕŅĺŇĝŅĝňıŐĸŃĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ  
3) ĴňėĺŅĴĽŅĴŅĶĩĮĶŃŏĴŇĬėƞŅȮőħĵŀŅĻńĵĕƟŀŏĪŖěěĶŇĚŒĬĔŅĶĨńħĽŇĬŒě  

2.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ  
1) ĔŅĶĽŀĬľĸŅĔľĸŅĵĶŌĮŐĭĭĳŅĵŒĬĝńŘĬŏĶňĵĬȮŏĝƞĬȮĔŅĶĭĶĶĵŅĵȮĽĩŅĬĔŅĶĦƢěŜŅĸŀĚ 
ĭĪĭŅĪĽĴĴĨŇȮŏĮƦĬĨƟĬȮŐĸŃĔŅĶŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬœħƟĴňĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃ 
ĞńĔĩŅĴĕƟŀĽĚĽńĵ  

2) ĔŅĶėƟĬėĺƟŅŐĸŃĪŜŅĶŅĵĚŅĬĪńŘĚŏħňŗĵĺŐĸŃĔĸŋƞĴĨŅĴľńĺĕƟŀĪňŗŏĮƦĬĮƤěěŋĭńĬŐĸŃįŌƟŏĶňĵĬĴň 
ėĺŅĴĽĬŒě  

3) ĔŅĶŀĳŇĮĶŅĵŏĮƦĬĔĸŋƞĴőħĵĬŜŅŏĬŊŘŀľŅĪňŗŏĶňĵĬĴŅĮĶŃĽĴĮĶŃĽŅĬĔńĭŏĬŊŘŀľŅĺŇĝŅŀŊŗĬĪňŗ 
ŏĔňŗĵĺĕƟŀĚ  

4) ĔŅĶŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚőħĵĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ  
5) ĔŅĶŏĝŇĠįŌƟĴňĮĶŃĽĭĔŅĶĦƢĴŅĭĶĶĵŅĵŐĸŃĪŜŅĶŅĵĚŅĬĽĶŋĮĮĶŃŏħŖĬėĺŅĴĶŌƟĪňŗœħƟĶńĭ  
6) ĔŅĶěńħĻŌĬĵƢĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŏıŊŗŀŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟ  
7) ěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗİƗĔĔĶŃĭĺĬĔŅĶėŇħȮĺŇŏėĶŅŃľƢŐĸŃĺŇıŅĔļƢȮĪńŘĚŒĬ
ĶŃħńĭ ĭŋėėĸŐĸŃĔĸŋƞĴ  

2.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ  
1) ĪħĽŀĭľĸńĔĔŅĶŐĸŃĪķļġňȮőħĵĔŅĶĽŀĭĵƞŀĵȮŐĸŃŒľƟėŃŐĬĬ  
2) ĪħĽŀĭőħĵĔŅĶĽŀĭĕƟŀŏĕňĵĬĔĸŅĚĳŅėŐĸŃĮĸŅĵĳŅė  
3) ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪŜŅĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŐĸŃĶŅĵĚŅĬĪňŗŒľƟėƟĬėĺƟŅ  
4) ĮĶŃŏĴŇĬěŅĔĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗěńħŒĬľƟŀĚŏĶňĵĬ  
5) ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅħŌĚŅĬĬŀĔĽĩŅĬĪňŗ  
6) ĮĶŃŏĴŇĬħƟŅĬėĺŅĴĶŌƟěŅĔĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗěńħŒľƟįŌƟŏĶňĵĬŒĬľƟŀĚŏĶňĵĬ  
7) ĮĶŃŏĴŇĬěŅĔŐĭĭĮĶŃŏĴŇĬėĺŅĴĶŌƟĪňŗěńħŏĨĶňĵĴœĺƟĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗŏĕƟŅŒĝƟĭĶŇĔŅĶĻŌĬĵƢ 
ĔŅĶŏĶňĵĬĶŌƟ  
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3. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ  
3.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ  

1) ĴňėĺŅĴĽŅĴŅĶĩŏĝŇĚėŇħĺŇŏėĶŅŃľƢĽńĚŏėĶŅŃľƢȮŀĵƞŅĚŏĮƦĬĶŃĭĭ  
2) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟœĮĭŌĶĦŅĔŅĶĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀ 
ŐĔƟœĕĮƤĠľŅœħƟ  

3) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŀĚėƢėĺŅĴĶŌƟŒľĴƞœħƟ 
3.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ  

1) ĴŀĭľĴŅĵĚŅĬĪňŗıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňĔŅĶĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢŐĸŃĺŇıŅĔļƢœħƟȮőħĵŒĝƟ 
ĶŌĮŐĭĭĔŅĶĽŀĬĪňŗľĸŅĵľĸŅĔ  

2) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟįŌƟŏĶňĵĬĴňőŀĔŅĽĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ 
ŏĝƞĬȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŐĔƟœĕĮƤĠľŅȮ&Problem-Based Learning) ľĶŊŀȮĔŅĶěńħĪŜŅ
őėĶĚĔŅĶȮ&Project Based Learning)  

3) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟįŌƟŏĶňĵĬĴňőŀĔŅĽĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮœħƟ 
ŏĝƞĬȮĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬěĶŇĚȮĔŅĶĪŜŅĔĶĦňĻŉĔļŅȮĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĴň 
ĽƞĺĬĶƞĺĴȮĔŅĶŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚȮŏĮƦĬĨƟĬ  

4) ĴŀĭľĴŅĵŒľƟįŌƟŏĶňĵĬĪŜŅĶŅĵĚŅĬėƟĬėĺƟŅĕƟŀĴŌĸŒĬĽŅĕŅĺŇĝŅŐĸŃĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗ 
ŏĔňŗĵĺĕƟŀĚĬŜŅĴŅĭŌĶĦŅĔŅĶȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞ  

5) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞȮ&ResearchȮ
Based Learning)  

3.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ  
1) ĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĪńŘĚĔŅĶĽŀĭĵƞŀĵȮĔŅĶĽŀĭĔĸŅĚĳŅėȮŐĸŃĔŅĶĽŀĭĮĸŅĵ
ĳŅė  

2) ĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚĚŅĬĔĸŋƞĴŐĸŃĚŅĬŏħňŗĵĺȮŏĝƞĬȮőėĶĚĔŅĶľĶŊŀ 
ĚŅĬĺŇěńĵĪňŗĴŀĭľĴŅĵ  

3) ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĕŀĚįŌƟŏĶňĵĬĶŃľĺƞŅĚĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬ  
4) ĮĶŃŏĴŇĬįĸěŅĔĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗěńħŒĬľƟŀĚŏĶňĵĬ  

 
4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ  

4.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ  
1) ĴňěŇĨĽŜŅĬŉĔĨƞŀĳŅĶŃľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ  
2) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ  
3) ĴňĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅȮĝƞĺĵŏľĸŊŀįŌƟŀŊŗĬŐĸŃŐĔƟœĕĮƤĠľŅŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮœħƟŀĵƞŅĚ 
ŏľĴŅŃĽĴ 
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4.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸ ŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ  

1) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶĪȮŅĚŅĬŏĮƦĬĔĸŋƞĴŐĸŃĚŅĬĪňŗĨƟŀĚĴňĮĢŇĽńĴıńĬīƢ 
ĶŃľĺƞŅĚĭŋėėĸȮŏĝƞĬȮĔŅĶĶŃħĴėĺŅĴėŇħŏľŖĬȮĔŅĶŀĳŇĮĶŅĵȮľĶŊŀĔŅĶĽńĴĴĬŅŏĔňŗĵĺĔńĭ 
ĮĶŃŏħŖĬĪňŗĬńĔĻŉĔļŅĽĬŒě  

2) ĽŀħŐĪĶĔŏĶŊŗŀĚėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃŀĚėƢĔŅĶȮĔŅĶĴňĴĬŋļĵƢĽńĴıńĬīƢȮĔŅĶ 
ŏĕƟŅŒěĺńĥĬīĶĶĴĕŀĚŀĚėƢĔŅĶȮĔŅĶĮĶńĭĨńĺŏĕƟŅĔńĭĽĳŅĺŃŐĺħĸƟŀĴȮĔŅĶĵŀĴĶńĭįŌƟŀŊŗĬ 
ŏĮƦĬĨƟĬ  

3) ĔŜŅľĬħĔŅĶĪŜŅĚŅĬĔĸŋƞĴőħĵŒľƟĬńĔĻŉĔļŅľĴŋĬŏĺňĵĬĔńĬŏĮƦĬįŌƟĬŜŅĔĸŋƞĴȮĽĴŅĝŇĔĔĸŋƞĴŐĸŃ 
įŌƟĶŅĵĚŅĬįĸ  

4) ĮĸŌĔİƤĚŒľƟĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗĪňŗœħƟĶńĭŒĬĚŅĬĔĸŋƞĴ  
5) ŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅĪŋĔėĬœħƟŏĽĬŀėĺŅĴėŇħŏľŖĬȮőħĵĔŅĶěńħŀĳŇĮĶŅĵŐĸŃŏĽĺĬŅ 
ĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟėƟĬėĺƟŅ  

6) ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĶŌƟěńĔŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ  
4.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ 
ĶńĭįŇħĝŀĭ  

1) ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚįŌƟŏĶňĵĬĕĦŃĪŜŅĔŇěĔĶĶĴ
ĔĸŋƞĴ ŐĸŃĚŅĬĪňŗĨƟŀĚĴňĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸ  

2) ĮĶŃŏĴŇĬőħĵŏıŊŗŀĬĶƞĺĴĝńŘĬŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬŒĬĔŅĶŐĽħĚĭĪĭŅĪĕŀĚĔŅĶŏĮƦĬįŌƟĬŜŅ 
ŐĸŃįŌƟĨŅĴŒĬĽĩŅĬĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵȮőħĵŒĝƟŐĭĭĮĶŃŏĴŇĬıķĨŇĔĶĶĴ 
ĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħň  

3) ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĕŀĚĔĸŋƞĴŐĸŃįĸĚŅĬĕŀĚįŌƟŏĶňĵĬŒĬĔĸŋƞĴĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟ 
ĪŜŅĚŅĬ  

4) ĮĶŃŏĴŇĬěŅĔĔŅĶĶŅĵĚŅĬľĬƟŅĝńŘĬŏĶňĵĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃĬńĔĻŉĔļŅ  
5) ĮĶŃŏĴŇĬįĸěŅĔŐĭĭĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĔŇěĔĶĶĴĔĸŋƞĴ  
6) ĨŇħĨŅĴĔŅĶĪŜŅĚŅĬĔĸŋƞĴĕŀĚĬńĔĻŉĔļŅŏĮƦĬĶŃĵŃȮőħĵĔŅĶĽńĴĳŅļĦƢŐĸŃĭńĬĪŉĔ 
ıķĨŇĔĶĶĴŏĮƦĬĶŅĵĭŋėėĸ  

7) ĽńĚŏĔĨıķĨŇĔĶĶĴěŅĔĔŅĶĶŃħĴėĺŅĴėŇħŏľŖĬȮĔŅĶŀĳŇĮĶŅĵľĶŊŀĔŅĶĽńĴĴĬŅŐĸŃ
ĭńĬĪŉĔįĸĔŅĶĮĶŃŏĴŇĬ  
 

5. ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ  
5.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň 
ĽŅĶĽĬŏĪĻ  

1) ĴňėĺŅĴĽŅĴŅĶĩŏĸŊŀĔŒĝƟĪńĔļŃĪŅĚĳŅļŅŐĸŃĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴ  
2) ĴňėĺŅĴĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸȮĨŇħĨƞŀĽŊŗŀĽŅĶȮěńħĔŅĶ 
ŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟ  
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3) ĴňėĺŅĴĽŅĴŅĶĩĬŜŅŏĪėĬŇėĪŅĚĽĩŇĨŇŐĸŃĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĴŅŒĝƟŒĬĔŅĶĻŉĔļŅ 
ėƟĬėĺƟŅȮĺŇŏėĶŅŃľƢŐĸŃĬŜŅŏĽĬŀĮĶŃŏħŖĬĨƞŅĚȮŕȮœħƟ  

5.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ 
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ  

1) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶİƗĔĪńĔļŃĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħ 
ĔŅĶĲƤĚŐĸŃĔŅĶŏĕňĵĬ  

2) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬœħƟėƟĬėĺƟŅľŅėĺŅĴĶŌƟőħĵŒĝƟ 
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ  

3) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏĪėőĬőĸĵň 
ĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗľĸŅĔľĸŅĵĶŌĮŐĭĭŐĸŃĺŇīňĔŅĶ  

4) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŒľƟĬńĔĻŉĔļŅĴňőŀĔŅĽėƟĬėĺƟŅȮŏĶňĵĭŏĶňĵĚĕƟŀĴŌĸȮıĶƟŀĴ 
ĔŅĶŀƟŅĚŀŇĚŐľĸƞĚĪňŗĴŅĕŀĚĕƟŀĴŌĸȮŐĸŃĽŅĴŅĶĩĬŜŅŏĽĬŀŒľƟįŌƟŀŊŗĬŏĕƟŅŒěœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
ŐĸŃŒľƟėĺŅĴĽŜŅėńĠŒĬĔŅĶŀƟŅĚŀŇĚŐľĸƞĚĪňŗĴŅĕŀĚĕƟŀĴŌĸ  

5) ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬœħƟŒĝƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅ
ŏĪėĬŇėĪŅĚĽĩŇĨŇȮŐĸŃĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĴŅĮĶŃĵŋĔĨƢŒĝƟ  

6) ĴŀĭľĴŅĵĚŅĬĪňŗĨƟŀĚėƟĬėĺƟŅľŅĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕŐĸŃĬŜŅŏĽĬŀĚŅĬĪňŗĨƟŀĚĴňĔŅĶ
ĨńħĽŇĬŒě ĭĬģŅĬĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸŏĝŇĚĨńĺŏĸĕ  

7) ĴŀĭľĴŅĵĚŅĬėƟĬėĺƟŅŀĚėƢėĺŅĴĶŌƟěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚȮŕȮŐĸŃŒľƟĬńĔĻŉĔļŅĬŜŅŏĽĬŀ 
ľĬƟŅĝńŘĬ  

5.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ ŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ  

1) ĮĶŃŏĴŇĬěŅĔĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗěńħŒĬľƟŀĚŏĶňĵĬȮŏĝƞĬȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴ 
ĔŅĶĽŀĭĵƞŀĵ  

2) ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĕŀĚįŌƟŏĶňĵĬĪńŘĚĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬľĬƟŅĝńŘĬŏĶňĵĬŐĸŃ 
ĶŅĵĚŅĬĪňŗŏĮƦĬĶŌĮŏĸƞĴ  

3) ĮĶŃŏĴŇĬěŅĔŏĪėĬŇėĪňŗĬŜŅŏĽĬŀőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏĪėĬŇėĪŅĚĽĩŇĨŇȮŐĸŃ
ĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ 
(Curriculum Mapping) 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 

ĶŅĵĺŇĝŅ 
ħƟŅĬėŋĦīĶĶĴ
ŐĸŃěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ 
ĪńĔļŃĪŅĚ
ĮƤĠĠŅ 

ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ
ŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

ĪńĔļŃĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

/ 0 1 / 0 1 / 0 1 / 0 1 / 0 3 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 

- ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 
ĻĪȮ.0/ȮĽńĚėĴĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ  ̧  ̧  ̧  ̧  ̧¹  ̧  ̧¹  ̧  ̧  ̧  ̧  ̧ ¹ 
ĻĪȮ.00ȮŀŅĶĵīĶĶĴőĸĔ  ̧  ̧ ¹  ̧  ̧   ̧  ̧¹  ̧  ̧¹  ̧  ̧  
ĻĪ 104 ĴĬŋļĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴ  ̧  ̧   ̧  ̧   ̧  ̧   ̧  ̧   ̧  ̧  ̧
ĻĪ 302 ĽńĚėĴŐĸŃĺńĥĬīĶĶĴœĪĵȮȮȮȮȮȮȮȮȮȮȮ  ̧  ̧ ¹  ̧  ̧   ̧¹   ̧  ̧   ̧  ̧  
Ĕĝ10/Ȯ ȮŏĻĶļģĔŇěıŀŏıňĵĚŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ  ̧  ̧  ̧  ̧  ̧¹ ¹  ̧  ̧  ̧  ̧  ̧  ̧  ̧ ¹ 
ĻĻȮ/./ȮŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĝňĺŇĨĮĶŃěŜŅĺńĬŐĸŃȮ 
ȮȮȮȮȮȮȮȮȮȮĔŅĶĮĶŃĔŀĭĔŅĶ 

¹  ̧  ̧  ̧ ¹ ¹  ̧¹   ̧  ̧¹ ¹  ̧ ¹ 

- ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 
ĻĪȮ.//ȮĴĬŋļĵƢĔńĭėĺŅĴĚŅĴĪŅĚĻŇĸĮŃ  ̧  ̧   ̧ ¹  ¹  ̧   ̧  ̧  ¹  ̧  
ĻĪ./0ȮȮěŇĨĺŇĪĵŅĔńĭıķĨŇĔĶĶĴĴĬŋļĵƢ  ̧  ̧   ̧  ̧   ̧  ̧   ̧  ̧  ̧  ̧  ̧  
ĻĪȮ013ȮĽŋĕĳŅıŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨ  ̧  ̧ ¹  ̧  ̧¹  ̧  ̧   ̧  ̧¹  ̧  ̧ ¹ 
ĻĪ 16. ĻŇĸĮŃĔńĭėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ  ̧  ̧  ̧  ̧  ̧  ¹  ̧   ̧  ̧  ¹  ̧  
ĻĪ1.2ȮȮĻŅĽĨĶƢŐĸŃĻŇĸĮƝŐľƞĚĮƤĠĠŅĝĬ  ̧  ̧ ¹  ̧ ¹   ̧¹   ̧  ̧¹  ̧ ¹  
ĻĪ1.3ȮȮĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃıńĥĬŅĔŅĶĕŀĚĸƟŅĬĬŅ  ̧  ̧ ¹  ̧  ̧   ̧  ̧¹  ̧  ̧¹  ̧  ̧  

- ĔĸŋƞĴĺŇĝŅĳŅļŅ 
ĻĪ 031ȮĔŅĶŒĝƟĳŅļŅœĪĵ  ¹  ̧ ¹  ̧ ¹  ̧  ̧¹   ̧  ̧ ¹  ̧  ̧  
ĻĪ 141ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1  ̧  ̧ ¹  ̧  ̧   ̧  ̧   ̧  ̧  ̧  ̧  ̧  
ĻĪ 142ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2  ̧  ̧ ¹  ̧ ¹   ̧¹   ̧¹   ̧ ¹  
ĻĪ 241ȮĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňȮ1 

 ̧  ̧ ¹  ̧  ̧   ̧  ̧   ̧  ̧  ̧  ̧  ̧  

- ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
įļȮ/./ȮŏĔļĨĶŏıŊŗŀĝňĺŇĨ  ̧  ̧  ̧  ̧  ̧¹ ¹  ̧¹  ̧¹ ¹  ̧ ¹ ¹ 
ĻĪȮ./2ȮĔŅĶĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅ ¹  ̧ ¹  ̧   ̧  ̧¹   ̧  ̧¹  ̧  ̧  
ĺĪȮ/./ȮĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĝňĺŇĨ  ̧  ̧ ¹  ̧    ̧¹   ̧  ̧    ̧  
ĺĪȮ/.0ȮĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň  ̧  ̧ ¹  ̧    ̧¹   ̧  ̧    ̧  
ĺŀȮ/./ȮĺŇĻĺĔĶĶĴŏĭŊŘŀĚĨƟĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ¹  ̧  ̧  ̧ ¹  ̧  ̧  ̧   ̧  ̧¹  ̧  ̧ ¹ 
ĺŀȮ/.0ȮĬŅĬŅĽŅĶŃŏĔňŗĵĺĔńĭŀŅľŅĶŐĸŃĵŅ ¹  ̧ ¹  ̧  ¹ ¹  ̧   ̧  ̧¹ ¹  ̧  ̧
ıĚȮ/..ȮıĸńĚĚŅĬĽŜŅľĶńĭĝňĺŇĨĮĶŃěŜŅĺńĬ ¹  ̧ ¹  ̧  ̧¹  ̧¹ ¹  ̧¹ ¹  ̧  ̧ ¹ 
ľĴŅĵŏľĨŋȮȮ:ȮȮȮ¸Ȯ ľĴŅĵĩŉĚȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮ¹ȮľĴŅĵĩŉĚȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 
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ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮľĴĺħĺŇĝŅŏĜıŅŃ 
 

1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 1.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 

ĬńĔĻŉĔļŅĨƟŀĚĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŏıŊŗŀŒľƟĽŅĴŅĶĩħŜŅŏĬŇĬĝňĺŇĨĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬĽńĚėĴŀĵƞŅĚ
ĶŅĭĶŊŗĬȮŐĸŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĽƞĺĬĶĺĴȮŀŅěŅĶĵƢĪňŗĽŀĬŒĬŐĨƞĸŃĺŇĝŅĨƟŀĚıĵŅĵŅĴĽŀĬŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅĽŅĴŅĶĩıńĥĬŅėŋĦīĶĶĴȮŐĸŃěĶŇĵīĶĶĴœĮıĶƟŀĴĔńĭĺŇĝŅĔŅĶĨƞŅĚȮŕȮĪňŗĻŉĔļŅ 

1) ŏĕƟŅŒěŐĸŃĞŅĭĞŉŘĚŒĬĺńĥĬīĶĶĴœĪĵȮĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴ     ĔŅĶ
ŏĽňĵĽĸŃȮŐĸŃėĺŅĴĞŊŗŀĽńĨĵƢ  

2) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭ
ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ  

3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚ 
ėĺŅĴŏľŖĬĕŀĚįŌƟŀŊŗĬ  

4) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĨƞŀĭŋėėĸ 
ŀĚėƢĔĶȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ  

5) ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬģŅĬŃįŌƟĮĶŃĔŀĭ
ĺŇĝŅĝňı  

1.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 
ĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮőħĵŏĬƟĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬŒľƟĨĶĚŏĺĸŅĨĸŀħȮěĬ

ĔŅĶŐĨƞĚĔŅĵĪňŗŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĶńĭįŇħĝŀĭőħĵ
ĔŜŅľĬħŒľƟĴňĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŒľƟĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴŏıŊŗŀİƗĔŒľƟĶŌƟľĬƟŅĪňŗĕŀĚĔŅĶŏĮƦĬįŌƟĬŜŅĔĸŋƞĴ
ŐĸŃĔŅĶŏĮƦĬĽĴŅĝŇĔĔĸŋƞĴĴňėĺŅĴĞŊŗŀĽńĨĵƢőħĵĨƟŀĚœĴƞĔĶŃĪŜŅĔŅĶĪŋěĶŇĨŒĬĔŅĶĽŀĭľĶŊŀĸŀĔĔŅĶĭƟŅĬ
ĕŀĚįŌƟŀŊŗĬȮŏĮƦĬĨƟĬȮĬŀĔěŅĔĬňŘŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔėĬĨƟŀĚĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶ
ĽŀĬĪŋĔĶŅĵĺŇĝŅȮĶĺĴĪńŘĚĔŜŅľĬħŒľƟĴňĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮŒĬĔŅĶěńħĔŇěĔĶĶĴĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴ 
1.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 

1) ĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĚŏĺĸŅĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬĔŅĶĽƞĚĚŅĬĨŅĴĔŜŅľĬħ
ĶŃĵŃŏĺĸŅĪňŗĴŀĭľĴŅĵȮŐĸŃĔŅĶĶƞĺĴĔŇěĔĶĶĴ 

2) ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵŐĸŃıĶƟŀĴŏıĶňĵĚĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴ
ľĸńĔĽŌĨĶ 

3) ĮĶŃŏĴŇĬěŅĔĮĶŇĴŅĦĔŅĶĔĶŃĪŜŅĪŋěĶŇĨŒĬĔŅĶĽŀĭ 
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2. ėĺŅĴĶŌƟ 
2.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟȮ 
  ĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĽŅĕŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮőħĵĴň
ĴŅĨĶģŅĬėĺŅĴĶŌƟĨƟŀĚėĶŀĭėĸŋĴĽŇŗĚĨƞŀœĮĬňŘ 

1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĻĺĔĶĶĴ
ıŊŘĬģŅĬȮŐĸŃŏĻĶļģĻŅĽĨĶƢȮŏıŊŗŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮȮȮȮȮĪňŗ
ŏĔňŗĵĺĕƟŀĚȮŐĸŃĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵň 

2) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶĪňŗĽŜŅėńĠĪńŘĚŒĬŏĝŇĚĪķļġňŐĸŃĮĢŇĭńĨŇȮȮȮȮȮȮȮȮȮŒĬ
ŏĬŊŘŀľŅĕŀĚĽŅĕŅĺŇĝŅŏĜıŅŃħƟŅĬĪŅĚĺŇĻĺĔĶĶĴ 

3) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮ 
4) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅȮħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴȮŏĝƞĬȮőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĨƟĬ 

5) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĝŅĕŀĚĨĬȮŒĬĔŅĶĮĶŃĵŋĔĨƢŐĔƟœĕĮƤĠľŅŒĬĚŅĬ
ěĶŇĚœħƟ 

2.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
ĔŅĶŏĶňĵĬȮĔŅĶĽŀĬőħĵŏĬƟĬĪŅĚĪķļġňȮŐĸŃĪŅĚĮĢŇĭńĨŇȮĬŀĔěŅĔĬňŘĵńĚĴňĶŅĵĺŇĝŅőėĶĚĚŅĬĪňŗ

ŏĬƟĬŒľƟĬńĔĻŉĔļŅœħƟİƗĔĪŜŅĺŇěńĵŒĬľńĺĕƟŀıŇŏĻļĪňŗĴňŏĬŊŘŀľŅĪňŗĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĻŉĔļŅħŌĚŅĬȮľĶŊŀŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠĪňŗĴňĮĶŃĽĭĔŅĶĦƢĨĶĚĴŅŏĮƦĬ
ĺŇĪĵŅĔĶıŇŏĻļŏĜıŅŃľĶŊŀĔŅĶİƗĔĚŅĬȮľĶŊŀĽľĔŇěĻŉĔļŅŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
2.3 ĺŇīňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

1) ĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĪńŘĚĔŅĶĽŀĭĵƞŀĵȮĔŅĶĽŀĭĔĸŅĚĳŅėȮŐĸŃĔŅĶĽŀĭĮĸŅĵĳŅė 
ĽŀĭĮĢŇĭńĨŇĔŅĶ ŐĸŃĽŀĭĬŜŅŏĽĬŀħƟĺĵĺŅěŅ 

2) ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬȮĔŅĶĭƟŅĬȮĚŅĬĔĸŋƞĴŐĸŃĚŅĬŏħňŗĵĺĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
3) ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴ 
4) ĬńĔĻŉĔļŅĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬįŌƟĶƞĺĴĝńŘĬŏĶňĵĬȮ 

 

3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
3.1 įĸĔŅĶŏĶňĵĬĶŌƟĪńĔļŃĪŅĚĮƤĠĠŅ  

ĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩĮĶŃĔŀĭĺŇĝŅĝňıőħĵıŉŗĚĨĬŏŀĚœħƟŏĴŊŗŀěĭĔŅĶĻŉĔļŅŐĸƟĺȮĬńĔĻŉĔļŅ
œħƟĶńĭĔŅĶıńĥĬŅĪńĔļŃĪŅĚĮƤĠĠŅœĮŒĬĪŋĔȮŕȮħƟŅĬȮŀŅěŅĶĵƢĨƟŀĚŏĬƟĬŒľƟĬńĔĻŉĔļŅėŇħľŅŏľĨŋįĸȮ
ŏĕƟŅŒěĪňŗĴŅŐĸŃĽŅŏľĨŋĕŀĚĮƤĠľŅȮĺŇīňĔŅĶŐĔƟĮƤĠľŅĶĺĴĪńŘĚŐĬĺėŇħħƟĺĵĨĬŏŀĚȮĬńĔĻŉĔļŅĨƟŀĚĴň
ėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮěŅĔĔŅĶĽŀĬŏıŊŗŀŒľƟŏĔŇħĪńĔļŃĪŅĚĮƤĠĠŅȮħńĚĬňŘȮ 

1) ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħň 
2) ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶ 
3) ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĴňĶŃĭĭȮĶĺĴĩŉĚĔŅĶŒĝƟ
ĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
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4) ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴȮ
ŒĬĔŅĶıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

5) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħ
ĝňĺŇĨ ŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞŕ 
 

3.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ 
ĔŜŅľĬħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬŒľƟĬńĔĻŉĔļŅĴňőŀĔŅĽĮĢŇĭńĨŇěĶŇĚȮĴňĶŅĵĺŇĝŅĭńĚėńĭĪňŗŒľƟ

ĬńĔĻŉĔļŅİƗĔĪńĔļŃ İƗĔŒľƟĬńĔĻŉĔļŅŏĮƦĬĬńĔĺŇěńĵĪňŗĨƟŀĚėŇħľŅŏľĨŋįĸȮŏĕƟŅŒěĪňŗĴŅŐĸŃĽŅŏľĨŋĕŀĚ
ĮƤĠľŅȮėƟĬėĺƟŅľŅėŜŅĨŀĭľĶŊŀĔŅĶŐĔƟœĕĮƤĠľŅȮĶĺĴĪńŘĚıńĥĬŅŐĬĺėŇħĕŀĚĨĬŏŀĚȮőħĵĔŅĶĴŀĚĳŅı
ĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭ 

 
3.3 ĺŇīňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

1) ĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĪńŘĚĔŅĶĽŀĭĵƞŀĵȮĔŅĶĽŀĭĔĸŅĚĳŅėȮŐĸŃĔŅĶĽŀĭĮĸŅĵĳŅė 
ĽŀĭĮĢŇĭńĨŇĔŅĶ ŐĸŃĽŀĭĬŜŅŏĽĬŀħƟĺĵĺŅěŅ 

2) ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬȮĔŅĶĭƟŅĬȮĚŅĬĔĸŋƞĴŐĸŃĚŅĬŏħňŗĵĺĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
3) ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴ 
4) ĬńĔĻŉĔļŅĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬįŌƟĶƞĺĴĝńŘĬŏĶňĵĬȮ 

 
4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

4.1 įĸĔŅĶŏĶňĵĬĶŌƟĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
ȮȮ ĬńĔĻŉĔļŅĨƟŀĚĴňĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭėĶŀĭėĸŋĴĽŇŗĚĨƞŀœĮĬňŘ 

1) ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮŐĸŃĽŅĴŅĶĩĽĬĪĬŅĪńŘĚĳŅļŅœĪĵŐĸŃ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĝňıĴŅĽŊŗŀĽŅĶĨƞŀ
ĽńĚėĴœħƟŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ 

2) ĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢŏĝŇĚĽĶƟŅĚĽĶĶėƢĪńŘĚĽƞĺĬĨńĺŐĸŃ
ĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴȮĶĺĴĪńŘĚŒľƟėĺŅĴ
ĝƞĺĵŏľĸŊŀŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŐĔƟœĕĮƤĠľŅĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕ 

3) ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚȮŐĸŃĽŀħėĸƟŀĚĔńĭ
ĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 

4) ĶŌƟěńĔĭĪĭŅĪȮľĬƟŅĪňŗȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĨŅĴĪňŗĴŀĭľĴŅĵȮĪńŘĚĚŅĬĭŋėėĸ
ŐĸŃĚŅĬĔĸŋƞĴȮĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩĺŅĚĨńĺœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭėĺŅĴĶńĭįŇħĝŀĭȮ 

5) ĴňěŇĨĽŜŅĬŉĔėĺŅĴĶńĭįŇħĝŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪŜŅĚŅĬȮŐĸŃĔŅĶĶńĔļŅ
ĽĳŅıŐĺħĸƟŀĴĨƞŀĽńĚėĴ 
 
 

4.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
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ĔŅĶĽŀĬĪňŗĴňĔŅĶĔŜŅľĬħĔŇěĔĶĶĴŒľƟĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĔŅĶĪŜŅĚŅĬĪňŗĨƟŀĚĮĶŃĽŅĬĚŅĬ
ĔńĭįŌƟŀŊŗĬȮľĶŊŀĨƟŀĚėƟĬėĺƟŅľŅĕƟŀĴŌĸěŅĔĔŅĶĽńĴĳŅļĦƢĭŋėėĸŀŊŗĬȮőħĵĴňėĺŅĴėŅħľĺńĚŒĬįĸĔŅĶ
ŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭįŇħĝŀĭ 

4.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

1) ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚįŌƟŏĶňĵĬĕĦŃĪŜŅĔŇěĔĶĶĴĔĸŋƞĴ 
2) ĮĶŃŏĴŇĬőħĵŏıŊŗŀĬĶƞĺĴĝńŘĬŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬŒĬĔŅĶŐĽħĚĭĪĭŅĪĕŀĚĔŅĶŏĮƦĬįŌƟĬŜŅ ŐĸŃȮȮ
įŌƟĨŅĴŒĬĽĩŅĬĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵȮ 

3) ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĕŀĚĔĸŋƞĴŐĸŃįĸĚŅĬĕŀĚĬńĔĻŉĔļŅŒĬĔĸŋƞĴĪňŗœħƟĶńĭĴŀĭľĴŅĵ  
4) ĮĶŃŏĴŇĬěŅĔĔŅĶĶŅĵĚŅĬľĬƟŅĝńŘĬŏĶňĵĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃĬńĔĻŉĔļŅ  
5) ĮĶŃŏĴŇĬįĸěŅĔŐĭĭĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĔŇěĔĶĶĴĔĸŋƞĴ  

 
5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

5.1 įĸĔŅĶŏĶňĵĬĶŌƟĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
ĬńĔĻŉĔļŅĨƟŀĚĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮħńĚĬňŘ 
1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢȮĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĝňıœħƟŏĮƦĬŀĵƞŅĚħň 
2) ĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇĮĶŃĵŋĔĨƢĨƞŀ
ĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴ
ŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

4) ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĪŅĚĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵőħĵŒĝƟ
ĽńĠĸńĔļĦƢ 

5) ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴȮŏıŊŗŀĮĶŃĔŀĭĺŇĝŅĝňıŒĬ
ĽŅĕŅĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

 
5.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮŒľƟĬńĔĻŉĔļŅœħƟĺŇŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢěŜŅĸŀĚȮ
ŐĸŃĽĩŅĬĔŅĶĦƢŏĽĴŊŀĬěĶŇĚȮŐĸŃĬŜŅŏĽĬŀĔŅĶŐĔƟĮƤĠľŅĪňŗŏľĴŅŃĽĴ 

 
 
 
 

5.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
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1) ĮĶŃŏĴŇĬěŅĔŏĪėĬŇėĔŅĶĬŜŅŏĽĬŀőħĵŒĝƟĪķļġňȮĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮľĶŊŀėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇȮĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚĶŌĮŐĭĭĶŅĵĚŅĬŐĸŃĔŅĶĶŅĵĚŅĬ
ľĬƟŅĝńŘĬŏĶňĵĬ 

2) ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀīŇĭŅĵȮĩŉĚĕƟŀěŜŅĔńħŏľĨŋįĸŒĬĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀ
ĨƞŅĚŕȮ 

3) ĮĶŃŏĴŇĬěŅĔĔŅĶŀĳŇĮĶŅĵĔĶĦňĻŉĔļŅĨƞŅĚȮŕȮĪňŗĴňĔŅĶĬŜŅŏĽĬŀĨƞŀĝńŘĬŏĶňĵĬ 
4) ĮĶŃŏĴŇĬěŅĔĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗěńħŒĬľƟŀĚŏĶňĵĬȮŏĝƞĬȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴ ĔŅĶ
Ľŀĭĵƞŀĵ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ 
(Curriculum Mapping) 
ľĴĺħĺŇĝŅŏĜıŅŃ 
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 

ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ 

 ĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ľĴĺħĺŇĝŅŏĜıŅŃ 
- ĔĸŋƞĴĺŇĝŅŐĔĬ 
ėĴ 105 ŏėĴňıŊŘĬģŅĬ º  ̧     ̧  ̧º    ̧  ̧    º º    º  ̧    

ėĴ 106 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬ  ̧  ̧º    ̧  ̧     ̧  ̧    º º  ̧   º  ̧    

ĲĽ 105 ĲƕĽŇĔĽƢĪńŗĺœĮȮ1  ̧  ̧º    ̧  ̧º º   ̧  ̧º    ̧  ̧º º  º  ̧  ̧  ̧  

ĲĽ 106 ĲƕĽŇĔĽƢĪńŗĺœĮȮ2  ̧  ̧º    ̧  ̧º º   ̧  ̧º    ̧  ̧º º  º  ̧  ̧  ̧  

ėĻ 103 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ1  ̧  ̧º    ̧  ̧º º  º  ̧  ̧    ̧  ̧  ̧º  º º  ̧º  

ėĻ 104 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ2  ̧  ̧º    ̧  ̧º º  º  ̧  ̧    ̧  ̧  ̧º  º º  ̧º  

ėĻ 239 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 

 ̧  ̧º    ̧  ̧º º  º  ̧  ̧    ̧  ̧  ̧º  º º  ̧º  

ĻĮ 241 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ1 

 ̧  ̧  ̧    ̧  ̧     ̧  ̧     ̧  ̧     ̧  ̧    

ĻĮ 242 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ2 

 ̧  ̧  ̧    ̧  ̧     ̧  ̧     ̧  ̧   ̧   ̧  ̧    

ĻĮ 243 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ3 

 ̧  ̧  ̧    ̧  ̧     ̧  ̧     ̧  ̧   ̧   ̧  ̧   ̧  

ıĚ 101ȮıĸńĚĚŅĬĪħŐĪĬ  ¹  ̧¹    ̧¹ ¹   ¹ ¹ ¹     ̧  ̧¹  ¹  ̧¹   

ıĚ 102 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ1 

 ̧  ̧  º º  ̧  º º º  ̧   ̧º º   º  ̧º   ̧º º º 

ıĚ 200 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ2 

 ̧  ̧  º º  ̧  º º º  ̧   ̧º º   º  ̧º   ̧º º º 

ıĚ 201ȮŀŋĦľıĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ º  ̧  º º  ̧  ̧º º º  ̧   ̧º º  ̧  º º º  ̧º  º  ̧

ıĚ 202ȮœĲĲƚŅŏĭŊŘŀĚĨƟĬ  ̧º º º º  ̧º  º º  ̧º º º º  ̧º  º º  ̧º º º º 

ıĚ 203ȮŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚ
ĺŇĻĺĔĶĶĴ 

ȮȮȮȮȮȮȮȮȮȮıĸńĚĚŅĬ 
º º  ̧    ̧  ̧  ̧  ̧  º º   ̧  º  ̧    º  ̧    

ıĚ 204ȮĔĸĻŅĽĨĶƢĕŀĚœľĸĺŇĻĺĔĶĶĴ º  ̧  º º  ̧  ̧º º º  ̧   ̧º º  ̧  º º º  ̧º  º  ̧

ıĚ 205ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶ 

ȮȮȮȮȮȮȮȮȮȮĽŜŅľĶńĭıĸńĚĚŅĬȮ1 
 ̧  ̧  º º  ̧  ̧º º º  ̧   ̧º º   º  ̧º   º º º 

ıĚ 291ȮĔŅĶİƗĔıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ º  ̧  ̧  º  ̧  ̧º  º º  º   ̧   º º  ̧    ̧º  ̧

ıĚ 301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŏĭŊŘŀĚĨƟĬ   ̧º º º  ̧º º º º   ̧º º º  º  ̧º º º  º º  ̧

- ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 
ıĚ 210ȮıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭ

ĽŇŗĚŐĺħĸƟŀĴ 
¹  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧¹ ¹   ¹  ̧¹   

ıĚ 211ȮĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵĪŅĚ 
ȮȮȮȮȮȮȮȮȮȮȮĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

¹  ̧  ̧    ̧  ̧  ̧    ̧¹ ¹    ̧¹ ¹   ¹  ̧¹   

ıĚ 310ȮŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭ
ėĺĭėŋĴ 

ȮȮȮȮȮȮȮȮȮȮȮıĸńĚĚŅĬ  
¹  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧¹ ¹   ¹  ̧  ̧   
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 

ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ 

 ĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 311ȮĺŇĻĺĔĶĶĴıĸńĚĚŅĬ

ŐĽĚŀŅĪŇĨĵƢ 
¹  ̧¹    ̧  ̧  ̧    ̧  ̧¹    ̧  ̧¹   ¹  ̧  ̧   

ıĚ 312ȮĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ  ̧  ̧¹    ̧  ̧¹    ̧  ̧¹   ¹  ̧¹   ̧¹  ̧¹   ̧

ıĚ 313ȮĔŅĶŏĝŊŗŀĴőĵĚőėĶĚĕƞŅĵĶŃĭĭ
œĲĲƚŅŐĸŃ 

ȮȮȮȮȮȮȮȮȮȮȮŏėĶŊŀĕƞŅĵŀńěĜĶŇĵŃ 
¹  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧¹ ¹   ¹  ̧  ̧   

ıĚ 314ȮĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬŀŅėŅĶ ¹  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧  ̧¹   ¹  ̧¹   
ıĚ 391ȮĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴ

ıĸńĚĚŅĬĪħŐĪĬ 
 ̧  ̧¹    ̧  ̧  ̧    ̧  ̧¹   ¹ ¹ ¹    ̧  ̧¹   

ıĚ 392ȮĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

 ̧  ̧¹    ̧  ̧  ̧    ̧  ̧¹   ¹ ¹ ¹    ̧  ̧¹   

ıĚ 411ȮĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴ 

¹  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧  ̧¹   ¹  ̧¹   

ıĚ 412ȮŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶ
ĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ       

¹  ̧¹ 
 
¹ 

 
¹  ̧  ̧¹ 

 
¹ 

 
¹  ̧  ̧¹ 

 
¹ 

 
¹  ̧  ̧  ̧  ̧¹ ¹  ̧  ̧¹ ¹ 

ıĚ 491ȮĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ  

¹  ̧  ̧    ̧  ̧¹    ̧  ̧¹    ̧  ̧  ̧   ¹  ̧  ̧   

ıĚ 492ȮőėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĪħŐĪĬ 

  ̧  ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧     ̧    ̧    

ıĚ 497ȮĽľĔŇěĻŉĔļŅȮľĶŊŀ  ̧  ̧  ̧  ̧  ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧   ̧  ̧  ̧

ıĚ 498ȮĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ıĚ 499ȮĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮľĶŊŀȮ
İƗĔŀĭĶĴ 

ȮȮȮȮȮȮȮȮȮȮĨƞŅĚĮĶŃŏĪĻ 
 ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ 
ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 

ıĚ 420ȮĔŅĶŏĮĸňŗĵĬĶŌĮĕĵŃŏĮƦĬ
ıĸńĚĚŅĬ 

 ̧  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧¹ ¹   ̧

ıĚ 421ȮĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĔƠŅĞ
ĝňĺĳŅı 

¹  ̧¹  ̧  ̧  ̧  ̧¹   ̧¹  ̧  ̧¹   ̧¹ ¹ ¹ ¹ ¹  ̧  ̧   

ıĚ 422ȮŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃ
ıŊĝıĸńĚĚŅĬ 

¹  ̧¹  ̧  ̧  ̧  ̧¹   ̧¹  ̧  ̧¹   ̧¹ ¹ ¹ ¹ ¹  ̧  ̧  ¹ 

ıĚ 423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃ
ŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

¹  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧  ̧  ̧   ¹  ̧  ̧   ̧

ıĚ 424ȮĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢ ¹  ̧¹    ̧  ̧  ̧    ̧  ̧¹    ̧¹ ¹   ¹ ¹  ̧   
ıĚ 425 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŘŜŅ  ̧  ̧¹    ̧  ̧¹    ̧  ̧¹   ¹  ̧¹   ¹  ̧¹   
ıĚ 426ȮĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ  ̧  ̧¹    ̧  ̧¹    ̧  ̧¹   ¹  ̧¹   ¹  ̧¹   
ıĚ 427ȮĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ

œĲĲƚŅıĸńĚĚŅĬ 
ȮȮȮȮȮȮȮȮȮ ŐĽĚŀŅĪŇĨĵƢ 

¹  ̧¹    ̧  ̧  ̧    ̧  ̧  ̧    ̧  ̧¹   ¹  ̧  ̧   

ıĚ 428 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅ
ĶƟŀĬ 

¹  ̧¹ ¹ ¹  ̧  ̧  ̧¹  ̧  ̧  ̧  ̧¹ ¹  ̧  ̧¹  ̧¹ ¹  ̧  ̧¹  ̧
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 

ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
Ĩńĺŏĸĕ 

 ĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ȮȮȮȮȮȮȮȮȮȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 
ıĚ 429ȮĺŇĻĺĔĶĶĴıĸńĚĚŅĬėĺŅĴĶƟŀĬ

ŒĨƟıŇĳı 
 ̧  ̧¹    ̧  ̧¹    ̧  ̧¹   ¹  ̧¹   ¹  ̧¹   

ĔĸŋƞĴĺŇĝŅħƟŅĬĺŇĻĺĔĶĶĴĔŅĶěńħĔŅĶıĸńĚĚŅĬ 
ıĚ 430ȮĔŅĶŀĭŐľƟĚįĸįĸŇĨĪŅĚĔŅĶ

ŏĔļĨĶħƟĺĵ 
ȮȮȮȮȮȮȮȮȮȮȮıĸńĚĚŅĬĪħŐĪĬ 

¹  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧  ̧  ̧   ¹  ̧  ̧   

ıĚ 431ȮĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅė 
ȮȮȮȮȮȮȮȮȮȮŏĔļĨĶĔĶĶĴ 

¹  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧  ̧¹   ¹  ̧¹   

ıĚ 432ȮĔŅĶěńħĔŅĶŐĸŃŐįĬıĸńĚĚŅĬ
ĝŋĴĝĬ 

 ̧  ̧¹ ¹ ¹  ̧  ̧¹ ¹   ̧  ̧¹   ¹  ̧¹  ̧  ̧¹  ̧¹ ¹  

ıĚ 433ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢ 

ȮȮȮȮȮȮȮȮȮȮĽŜŅľĶńĭıĸńĚĚŅĬȮ2 
¹  ̧¹    ̧  ̧¹    ̧  ̧  ̧    ̧¹ ¹   ¹  ̧  ̧   

ıĚȮ434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬ
ŏĪėŐĸŃőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĚŅĬ
ıĸńĚĚŅĬ 

¹  ̧¹    ̧  ̧¹    ̧  ̧  ̧    ̧¹ ¹   ¹  ̧  ̧   

ıĚȮ435 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬ
őĶĚĚŅĬĕńŘĬĽŌĚ 

¹  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧  ̧  ̧   ¹  ̧  ̧   

ıĚ 472ȮŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬıĸńĚĚŅĬ
ĪħŐĪĬŐĸŃĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬ 

¹  ̧¹    ̧  ̧¹    ̧  ̧¹    ̧¹ ¹   ¹  ̧¹   

ľĴŅĵŏľĨŋȮȮ:ȮȮȮ¸Ȯ ľĴŅĵĩŉĚȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮ¹ȮľĴŅĵĩŉĚȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 
 
 
 
 
 
 
 

įĸĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶŐĸŃĽŀħėĸƟŀĚĔńĭȮBloom Taxonomy ĶŃħńĭŒħ 
PLOs Outcome Statement Specific  

LO 
Generic 

LO 
Level 

1 ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦȮŒĬĺŇĝŅĝňı
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 

 V U 
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PLOs Outcome Statement Specific  
LO 

Generic 
LO 

Level 

2 ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮŐĸŃĴňĪńĔļŃĔŅĶŒĝƟ
ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶœħƟŐĔƞȮĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬȮœħƟŒĬ
ĶŃħńĭħňȮ 

 V U 

3 ĽŅĴŅĶĩŐĔƟĮƤĠľŅĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĨƞŀĭĶŇĭĪħƟŅĬıĸńĚĚŅĬȮ
ŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚőĸĔ 

 V U 

4 ĽŅĴŅĶĩĮĶńĭĨńĺȮĪŜŅĚŅĬŏĮƦĬĪňĴĶƞĺĴĔńĭįŌƟŀŊŗĬȮĵŀĴĶńĭėĺŅĴ
ėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮŐĸŃĴňěŇĨĽŜŅĬŉĔĨƞŀľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

 V A 

5 ĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢŐĸŃ
ĽŊŗŀĽŅĶŒĬĚŅĬħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 

 V A 

6 ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃ
ĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚŒĬĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ 

V  U 

7 ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĸŃĪķļġňıŊŘĬģŅĬĪŅĚħƟŅĬ
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮŐĸŃŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮ 

V  U 

8 ĴňĪńĔļŃŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėȮŏėĶŊŗŀĚĴŊŀȮŐĸŃ
ĞŀĲĪƢŐĺĶƢőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĔŅĶĮĢŇĭńĨŇĚŅĬ
ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 

V  A 

9 ĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔŐľĸƞĚŏĶňĵĬĶŌƟĨƞŅĚŕȮŐĸƟĺĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟ
ŐĸŃŐĔƟĮƤĠľŅŒĬĚŅĬĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬœħƟ 

V  A 

10 ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚŐĸŃĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬıĸńĚĚŅĬ
ĪħŐĪĬŏıŊŗŀıńĥĬŅĳŅėŏĔļĨĶĔĶĶĴ 

V  A 

11 ĴňĔĶŃĭĺĬĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĪňŗĽŅĴŅĶĩŀŀĔŐĭĭȮ
ĽĶƟŅĚĺŅĚŐįĬĔŅĶĪħĸŀĚȮĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĕŀĚ
ĶŃĭĭĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮ 

V  E 

12 ĽŅĴŅĶĩĬŜŅŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬœĮ
ĮĶŃĵŋĔĨƢŒĬĔĶŃĭĺĬĔŅĶħƟŅĬıĸńĚĚŅĬĪħŐĪĬŐĸŃıĸńĚĚŅĬ
ŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĨŀĭĽĬŀĚŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃ
ĽńĚėĴŐľƞĚĝŅĨŇȮŏĝƞĬȮıĸńĚĚŅĬȮŏĻĶļģĔŇěȮĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴȮ
ĽŋĕĳŅıȮŐĸŃĔŅĶŏĔļĨĶĕŀĚĮĶŃŏĪĻŀĵƞŅĚĵńŗĚĵŊĬ 

V  E 

ľĴŅĵŏľĨŋ8Ȯ@jmmkŲqȮR_vmlomy: U = Remembering/Understanding, A = Applying/Analyzing, E = 
Evaluating/Creating 
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ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĔŅĶŏĶňĵĬĶŌƟĔńĭľĸńĔĽŌĨĶĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
PLOs Outcome Statement ĽĔŀ, ĴľŅĺŇĪĵŅĸńĵ ĭńĦĤŇĨ įŌƟŒĝƟ

ĭńĦĤŇĨ 
ĺŇĝŅ
ĝňı 

ĳŅė
ĽńĚėĴ 

1 ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦȮ
ŒĬĺŇĝŅĝňıĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 

F F F F F F 

2 ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮŐĸŃĴň
ĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶ
œħƟŐĔƞȮĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬȮœħƟŒĬĶŃħńĭħň 

F F F F M P 

3 ĽŅĴŅĶĩŐĔƟĮƤĠľŅĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ
ĨƞŀĭĶŇĭĪħƟŅĬıĸńĚĚŅĬȮŏĻĶļģĔŇěȮ
ĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚőĸĔ 

M F F F F F 

4 ĽŅĴŅĶĩĮĶńĭĨńĺȮĪŜŅĚŅĬŏĮƦĬĪňĴĶƞĺĴĔńĭ
įŌƟŀŊŗĬȮĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮ
ŐĸŃĴňěŇĨĽŜŅĬŉĔĨƞŀľĬƟŅĪňŗĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

M F F F M F 

5 ĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀ
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĽŊŗŀĽŅĶŒĬĚŅĬħƟŅĬ
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 

M F F F F M 

6 ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢȮ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĻŅĽĨĶƢŀŊŗĬŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚŒĬĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ 

F F F F F M 

7 ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĸŃĪķļġň
ıŊŘĬģŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĪħŐĪĬȮŐĸŃŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮ 

F F F F F P 

8 ĴňĪńĔļŃŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėĬŇėȮŏėĶŊŗŀĚĴŊŀȮŐĸŃĞŀĲĪƢŐĺĶƢ
őĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĪħŐĪĬ 

M F F F F M 

9 ĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔŐľĸƞĚŏĶňĵĬĶŌƟĨƞŅĚŕȮ
ŐĸƟĺĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŐĸŃŐĔƟĮƤĠľŅŒĬ
ĚŅĬĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬœħƟ 

M F F F F M 

10 ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚŐĸŃĮĶŃĵŋĔĨƢŀĚėƢ
ėĺŅĴĶŌƟĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬŏıŊŗŀ
ıńĥĬŅĳŅėŏĔļĨĶĔĶĶĴ 

M F F F M M 
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PLOs Outcome Statement ĽĔŀ, ĴľŅĺŇĪĵŅĸńĵ ĭńĦĤŇĨ įŌƟŒĝƟ
ĭńĦĤŇĨ 

ĺŇĝŅ
ĝňı 

ĳŅė
ĽńĚėĴ 

11 ĴňĔĶŃĭĺĬĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĪňŗ
ĽŅĴŅĶĩŀŀĔŐĭĭȮĽĶƟŅĚȮȮĺŅĚŐįĬĔŅĶ
ĪħĸŀĚȮĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸ
ĕŀĚĶŃĭĭĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĪħŐĪĬȮ 

M M F F M M 

ľĴŅĵŏľĨŋ: F = Fully fulfilled, M = Moderately fulfilled, P = Partially fulfilled 
 

ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPLOs ĔńĭĶŅĵĺŇĝŅȮŐĸŃįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇĕŀĚ
ľĸńĔĽŌĨĶ 

ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

PLO1 ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦ ŒĬĺŇĝŅĝňıĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 

ıĚ 101 ıĸńĚĚŅĬĪħŐĪĬ  ¹ ̧  ¹   ¸ ¹ ¹   ¹ ¹ ¹    ¸ ̧  ¹  ¹ ̧  ¹   

ıĚ 203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚ
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

º º ̧    ¸ ̧  ̧  ̧   º º  ¸  º ̧     º ̧     

ıĚ 291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴ 

º ̧  ̧   º ̧  ̧  º  º º  º  ¸   º º ̧    ¸ º ̧  

ıĚ 301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ
ŏĭŊŘŀĚĨƟĬ 

 ¸ º º º ̧  º º º º  ¸ º º º  º ̧  º º º  º º ̧  

ıĚ 210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭ
ĽŇŗĚŐĺħĸƟŀĴ 

¹ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¸ ¹ ¹   ¹ ̧  ¹   

ıĚ 211 ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵ
ĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

¹ ̧  ̧    ¸ ̧  ̧    ¸ ¹ ¹   ¸ ¹ ¹   ¹ ̧  ¹   

ıĚ 311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹   ¸ ̧  ̧    ¸ ̧  ¹   ¸ ̧  ¹   ¹ ̧  ̧    

ıĚ 314 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
ŀŅėŅĶ 

¹ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¹ ̧  ¹   

ıĚ 391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

¸ ̧  ¹   ¸ ̧  ̧    ¸ ̧  ¹   ¹ ¹ ¹   ¸ ̧  ¹   

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹   ¸ ̧  ̧    ¸ ̧  ¹   ¹ ¹ ¹   ¸ ̧  ¹   

ıĚ 411 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

¹ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¹ ̧  ¹   

ıĚ 412 ŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶ
ĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ       

¹ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹ ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ¹ 

ıĚ 491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ  

¹ ̧  ̧    ¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ̧    ¹ ̧  ̧    
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

 ¸ ̧  ̧   ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧     ¸   ¸    

ıĚ 497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ ¸ ̧  ̧  ̧  ̧    ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ¸ ̧  ̧   ¸ ̧  ̧  

ıĚ 498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 499 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮ
ľĶŊŀȮİƗĔŀĭĶĴȮĨƞŅĚĮĶŃŏĪĻ 

¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 420 ĔŅĶŏĮĸňŗĵĬĶŌĮĕĵŃŏĮƦĬ
ıĸńĚĚŅĬ 

¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¸ ¹ ¹  ¸ 

ıĚ 421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
ĔƠŅĞĝňĺĳŅı 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹  ¸ ¹ ̧  ̧  ¹  ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧    

ıĚ 422 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅı
ŐĸŃıŊĝıĸńĚĚŅĬ 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹  ¸ ¹ ̧  ̧  ¹  ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧   ¹ 

ıĚ 423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃ
ŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

¹ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ̧    ¹ ̧  ̧   ¸ 

ıĚ 424 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĬŇĺŏėĸňĵĶƢ 

¹ ̧  ¹   ¸ ̧  ̧    ¸ ̧  ¹   ¸ ¹ ¹   ¹ ¹ ̧    

ıĚ 425 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŘŜŅ ¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¹ ̧  ¹   ¹ ̧  ¹   

ıĚ 426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ ¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¹ ̧  ¹   ¹ ̧  ¹   

ıĚ 427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
œĲĲƚŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹   ¸ ̧  ̧    ¸ ̧  ̧    ¸ ̧  ¹   ¹ ̧  ̧    

ıĚ 428 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅ
ĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹ ¹ ¹ ̧  ̧  ̧  ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ̧  ¹ ¹ ̧  ̧  ¹ ̧  

ıĚ 429 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬėĺŅĴ
ĶƟŀĬŒĨƟıŇĳı 

¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¹ ̧  ¹   ¹ ̧  ¹   

ıĚ 430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨ
ĪŅĚĔŅĶŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 

¹ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ̧    ¹ ̧  ̧    

ıĚ 431 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅė  
ŏĔļĨĶĔĶĶĴ 

¹ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¹ ̧  ¹   

ıĚ 432 ĔŅĶěńħĔŅĶŐĸŃŐįĬ
ıĸńĚĚŅĬĝŋĴĝĬ 

¸ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹  ¸ ̧  ¹   ¹ ̧  ¹ ̧  ̧  ¹ ̧  ¹ ¹  

ıĚ 433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ2 

¹ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ̧    ¸ ¹ ¹   ¹ ̧  ̧    

ıĚ 434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬ
ŏĪėŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭĚŅĬıĸńĚĚŅĬ 

¹ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ̧    ¸ ¹ ¹   ¹ ̧  ̧    

ıĚ 435 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬ
őĶĚĚŅĬĕńŘĬĽŌĚ 

¹ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ¹   ¸ ̧  ̧    ¹ ̧  ̧    

PLO2 ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļ ŐĸŃĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶœħƟŐĔƞȮĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬȮœħƟŒĬĶŃħńĭħň 
ĻĮ 241 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ1 

¸ ̧  ̧      ¸ ̧        ¸ ̧        ¸ ̧        ¸ ̧        

ĻĮ 242 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ2 

¸ ̧  ̧      ¸ ̧        ¸ ̧        ¸ ̧    ¸   ¸ ̧        
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ĻĮ 243 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ3 

¸ ̧  ̧      ¸ ̧        ¸ ̧        ¸ ̧    ¸   ¸ ̧    ¸   

ıĚ 203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚ
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

º º ̧      ¸ ̧  ̧  ̧    º º   ¸   º ̧        º ̧        

ıĚ 210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭ
ĽŇŗĚŐĺħĸƟŀĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ¹     

ıĚ 391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ ¸ ̧  ̧  ̧  ̧      ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ¸ ̧  ̧    ¸ ̧  ̧  

ıĚ 498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 499 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮ
ľĶŊŀȮİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻ 

¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
ĔƠŅĞĝňĺĳŅı 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧      

ıĚ 426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨ
ĪŅĚĔŅĶŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 432 ĔŅĶěńħĔŅĶŐĸŃŐįĬ
ıĸńĚĚŅĬĝŋĴĝĬ 

¸ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹   ¸ ̧  ¹     ¹ ̧  ¹ ̧  ̧  ¹ ̧  ¹ ¹   

PLO3 ĽŅĴŅĶĩŐĔƟĮƤĠľŅĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĨƞŀĭĶŇĭĪħƟŅĬıĸńĚĚŅĬ ŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚőĸĔ   

ıĚ 101 ıĸńĚĚŅĬĪħŐĪĬ  ¹ ̧  ¹     ¸ ¹ ¹     ¹ ¹ ¹       ¸ ̧  ¹   ¹ ̧  ¹     

ıĚ 203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚ
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

º º ̧      ¸ ̧  ̧  ̧    º º   ¸   º ̧        º ̧        

ıĚ 291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴ 

º ̧  ̧    º ̧  ̧  º   º º   º   ¸     º º ̧      ¸ º ̧  

ıĚ 301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ
ŏĭŊŘŀĚĨƟĬ 

  ¸ º º º ̧  º º º º   ¸ º º º   º ̧  º º º   º º ̧  

ıĚ 210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭ
ĽŇŗĚŐĺħĸƟŀĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ¹     

ıĚ 211 ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵ
ĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

¹ ̧  ̧      ¸ ̧  ̧      ¸ ¹ ¹     ¸ ¹ ¹     ¹ ̧  ¹     

ıĚ 311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 412 ŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶ
ĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ       

¹ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹ ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ¹ 
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ  

¹ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

  ¸ ̧  ̧    ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧        ¸     ¸       

ıĚ 497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ ¸ ̧  ̧  ̧  ̧      ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ¸ ̧  ̧    ¸ ̧  ̧  

ıĚ 421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
ĔƠŅĞĝňĺĳŅı 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧      

ıĚ 424 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĬŇĺŏėĸňĵĶƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¸ ¹ ¹     ¹ ¹ ̧      

ıĚ 427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
œĲĲƚŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ̧      ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 429 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬėĺŅĴ
ĶƟŀĬŒĨƟıŇĳı 

¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨ
ĪŅĚĔŅĶŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 432 ĔŅĶěńħĔŅĶŐĸŃŐįĬ
ıĸńĚĚŅĬĝŋĴĝĬ 

¸ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹   ¸ ̧  ¹     ¹ ̧  ¹ ̧  ̧  ¹ ̧  ¹ ¹   

PLO4 ĽŅĴŅĶĩĮĶńĭĨńĺ ĪŜŅĚŅĬŏĮƦĬĪňĴĶƞĺĴĔńĭįŌƟŀŊŗĬȮĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ŐĸŃĴňěŇĨĽŜŅĬŉĔĨƞŀľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ   
ıĚ 203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚ
ĺŇĻĺĔĶĶĴȮıĸńĚĚŅĬ 

º º ̧      ¸ ̧  ̧  ̧    º º   ¸   º ̧        º ̧        

ıĚ 291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴ 

º ̧  ̧    º ̧  ̧  º   º º   º   ¸     º º ̧      ¸ º ̧  

ıĚ 391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

  ¸ ̧  ̧    ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧        ¸     ¸       

ıĚ 497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ ¸ ̧  ̧  ̧  ̧      ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ¸ ̧  ̧    ¸ ̧  ̧  

ıĚ 498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 499 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮ
ľĶŊŀȮİƗĔŀĭĶĴȮĨƞŅĚĮĶŃŏĪĻ 

¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
ĔƠŅĞĝňĺĳŅı 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧      

ıĚ 422 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅı
ŐĸŃıŊĝıĸńĚĚŅĬ 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧    ¹ 

ıĚ 430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨ
ĪŅĚĔŅĶŏĔļĨĶħƟĺĵȮıĸńĚĚŅĬ
ĪħŐĪĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 431 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅėȮ
ŏĔļĨĶĔĶĶĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 432 ĔŅĶěńħĔŅĶŐĸŃŐįĬ
ıĸńĚĚŅĬĝŋĴĝĬ 

¸ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹   ¸ ̧  ¹     ¹ ̧  ¹ ̧  ̧  ¹ ̧  ¹ ¹   

ıĚ 433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢȮĽŜŅľĶńĭıĸńĚĚŅĬȮ2 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬ
ŏĪėŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭĚŅĬıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

PLO5 ĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢŐĸŃĽŊŗŀĽŅĶŒĬĚŅĬħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
ĻĮ 241 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ1 

¸ ̧  ̧      ¸ ̧        ¸ ̧        ¸ ̧        ¸ ̧        

ĻĮ 242 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ2 

¸ ̧  ̧      ¸ ̧        ¸ ̧        ¸ ̧    ¸   ¸ ̧        

ĻĮ 243 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ3 

¸ ̧  ̧      ¸ ̧        ¸ ̧        ¸ ̧    ¸   ¸ ̧    ¸   

ıĚ 205 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ1 

¸ ̧    º º ̧  ̧  º º º ̧    ¸ º º     º ̧  º     º º º 

ıĚ 291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴ 

º ̧  ̧    º ̧  ̧  º   º º   º   ¸     º º ̧      ¸ º ̧  

ıĚ 211 ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵ
ĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

¹ ̧  ̧      ¸ ̧  ̧      ¸ ¹ ¹     ¸ ¹ ¹     ¹ ̧  ¹     

ıĚ 310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭ
ėĺĭėŋĴıĸńĚĚŅĬ  

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 314 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
ŀŅėŅĶ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 411 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ  

¹ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

  ¸ ̧  ̧    ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧        ¸     ¸       

ıĚ 497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ ¸ ̧  ̧  ̧  ̧      ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ¸ ̧  ̧    ¸ ̧  ̧  

ıĚ 498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 499 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮ
ľĶŊŀȮİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻ 

¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
ĔƠŅĞĝňĺĳŅı 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧      

ıĚ 422 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅı
ŐĸŃıŊĝıĸńĚĚŅĬ 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧    ¹ 
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨ
ĪŅĚĔŅĶŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 431 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅė
ŏĔļĨĶĔĶĶĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 432 ĔŅĶěńħĔŅĶŐĸŃŐįĬ
ıĸńĚĚŅĬĝŋĴĝĬ 

¸ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹   ¸ ̧  ¹     ¹ ̧  ¹ ̧  ̧  ¹ ̧  ¹ ¹   

ıĚ 433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ2 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬ
ŏĪėŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭĚŅĬıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 435 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬ
őĶĚĚŅĬĕńŘĬĽŌĚ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

PLO6 ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢ ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚŒĬĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ 

ėĴ 105 ŏėĴňıŊŘĬģŅĬ º ̧        ¸ ̧  º     ¸ ̧        º º       º ̧        

ėĴ 106 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬ ¸ ̧  º     ¸ ̧        ¸ ̧        º º ̧      º ̧        

ĲĽ 105 ĲƕĽŇĔĽƢĪńŗĺœĮȮ1 ¸ ̧  º     ¸ ̧  º º   ¸ ̧  º     ¸ ̧  º º   º ̧  ̧  ̧    

ĲĽ 106 ĲƕĽŇĔĽƢĪńŗĺœĮȮ2 ¸ ̧  º     ¸ ̧  º º   ¸ ̧  º     ¸ ̧  º º   º ̧  ̧  ̧    

ėĻ 103 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ
1 

¸ ̧  º     ¸ ̧  º º   º ̧  ̧      ¸ ̧  ̧  º   º º ̧  º   

ėĻ 104 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ
2 

¸ ̧  º     ¸ ̧  º º   º ̧  ̧      ¸ ̧  ̧  º   º º ̧  º   

ėĻ 239 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 

¸ ̧  º     ¸ ̧  º º   º ̧  ̧      ¸ ̧  ̧  º   º º ̧  º   

ıĚ 102 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ1 

¸ ̧    º º ̧    º º º ̧    ¸ º º     º ̧  º   ¸ º º º 

ıĚ 200 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ2 

¸ ̧    º º ̧    º º º ̧    ¸ º º     º ̧  º   ¸ º º º 

ıĚ 201 ŀŋĦľıĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ º ̧    º º ̧  ̧  º º º ̧    ¸ º º ̧    º º º ̧  º   º ̧  

ıĚ 202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ ¸ º º º º ̧  º   º º ̧  º º º º ̧  º   º º ̧  º º º º 

ıĚ 203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚ
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

º º ̧      ¸ ̧  ̧  ̧    º º   ¸   º ̧        º ̧        

ıĚ 204 ĔĸĻŅĽĨĶƢĕŀĚœľĸ
ĺŇĻĺĔĶĶĴ 

º ̧    º º ̧  ̧  º º º ̧    ¸ º º ̧    º º º ̧  º   º ̧  

ıĚ 205 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ1 

¸ ̧    º º ̧  ̧  º º º ̧    ¸ º º     º ̧  º     º º º 

ıĚ 291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴ 

º ̧  ̧    º ̧  ̧  º   º º   º   ¸     º º ̧      ¸ º ̧  

ıĚ 301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ
ŏĭŊŘŀĚĨƟĬ 

  ¸ º º º ̧  º º º º   ¸ º º º   º ̧  º º º   º º ̧  
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
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ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭ
ĽŇŗĚŐĺħĸƟŀĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ¹     

ıĚ 211 ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵ
ĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

¹ ̧  ̧      ¸ ̧  ̧      ¸ ¹ ¹     ¸ ¹ ¹     ¹ ̧  ¹     

ıĚ 310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭ
ėĺĭėŋĴıĸńĚĚŅĬ  

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 312 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹   ¸ ¹ ̧  ¹   ¸ 

ıĚ 313 ĔŅĶŏĝŊŗŀĴőĵĚőėĶĚĕƞŅĵ
ĶŃĭĭœĲĲƚŅŐĸŃŏėĶŊŀĕƞŅĵŀńěĜĶŇĵŃ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 412 ŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶ
ĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ       

¹ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹ ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ¹ 

ıĚ 491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ  

¹ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

  ¸ ̧  ̧    ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧        ¸     ¸       

ıĚ 497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ ¸ ̧  ̧  ̧  ̧      ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ¸ ̧  ̧    ¸ ̧  ̧  

ıĚ 498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 499 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮ
ľĶŊŀȮİƗĔŀĭĶĴȮĨƞŅĚĮĶŃŏĪĻ 

¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 420 ĔŅĶŏĮĸňŗĵĬĶŌĮĕĵŃŏĮƦĬ
ıĸńĚĚŅĬ 

¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹   ¸ 

ıĚ 421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
ĔƠŅĞĝňĺĳŅı 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧      

ıĚ 422 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅı
ŐĸŃıŊĝıĸńĚĚŅĬ 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧    ¹ 

ıĚ 423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃ
ŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧    ¸ 

ıĚ 424 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĬŇĺŏėĸňĵĶƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¸ ¹ ¹     ¹ ¹ ̧      

ıĚ 425 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŘŜŅ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
œĲĲƚŅıĸńĚĚŅĬȮŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ̧      ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 428 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅ
ĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹ ¹ ¹ ̧  ̧  ̧  ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ̧  ¹ ¹ ̧  ̧  ¹ ̧  
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ĶŅĵĺŇĝŅ  
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ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 429 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬėĺŅĴ
ĶƟŀĬŒĨƟıŇĳı 

¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨ
ĪŅĚĔŅĶŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 432 ĔŅĶěńħĔŅĶŐĸŃŐįĬ
ıĸńĚĚŅĬĝŋĴĝĬ 

¸ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹   ¸ ̧  ¹     ¹ ̧  ¹ ̧  ̧  ¹ ̧  ¹ ¹   

ıĚ 433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ2 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬ
ŏĪėŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭĚŅĬıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 472 ŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬ
ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ¹     

PLO7 ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶ ŐĸŃĪķļġňıŊŘĬģŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮŐĸŃŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

ėĴ 105 ŏėĴňıŊŘĬģŅĬ º ̧        ¸ ̧  º     ¸ ̧        º º       º ̧        

ėĴ 106 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬ ¸ ̧  º     ¸ ̧        ¸ ̧        º º ̧      º ̧        

ĲĽ 105 ĲƕĽŇĔĽƢĪńŗĺœĮȮ1 ¸ ̧  º     ¸ ̧  º º   ¸ ̧  º     ¸ ̧  º º   º ̧  ̧  ̧    

ĲĽ 106 ĲƕĽŇĔĽƢĪńŗĺœĮȮ2 ¸ ̧  º     ¸ ̧  º º   ¸ ̧  º     ¸ ̧  º º   º ̧  ̧  ̧    

ıĚ 101 ıĸńĚĚŅĬĪħŐĪĬ  ¹ ̧  ¹     ¸ ¹ ¹     ¹ ¹ ¹       ¸ ̧  ¹   ¹ ̧  ¹     

ıĚ 102 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ1 

¸ ̧    º º ̧    º º º ̧    ¸ º º     º ̧  º   ¸ º º º 

ıĚ 200 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ2 

¸ ̧    º º ̧    º º º ̧    ¸ º º     º ̧  º   ¸ º º º 

ıĚ 201 ŀŋĦľıĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ º ̧    º º ̧  ̧  º º º ̧    ¸ º º ̧    º º º ̧  º   º ̧  

ıĚ 202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ ¸ º º º º ̧  º   º º ̧  º º º º ̧  º   º º ̧  º º º º 

ıĚ 203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚ
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

º º ̧      ¸ ̧  ̧  ̧    º º   ¸   º ̧        º ̧        

ıĚ 204 ĔĸĻŅĽĨĶƢĕŀĚœľĸ
ĺŇĻĺĔĶĶĴ 

º ̧    º º ̧  ̧  º º º ̧    ¸ º º ̧    º º º ̧  º   º ̧  

ıĚ 291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴ 

º ̧  ̧    º ̧  ̧  º   º º   º   ¸     º º ̧      ¸ º ̧  

ıĚ 301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ
ŏĭŊŘŀĚĨƟĬ 

  ¸ º º º ̧  º º º º   ¸ º º º   º ̧  º º º   º º ̧  

ıĚ 210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭ
ĽŇŗĚŐĺħĸƟŀĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ¹     

ıĚ 310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭ
ėĺĭėŋĴıĸńĚĚŅĬ  

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 312 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹   ¸ ¹ ̧  ¹   ¸ 
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ĶŅĵĺŇĝŅ  
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ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 313 ĔŅĶŏĝŊŗŀĴőĵĚőėĶĚĕƞŅĵ
ĶŃĭĭœĲĲƚŅŐĸŃŏėĶŊŀĕƞŅĵŀńěĜĶŇĵŃ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 314 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
ŀŅėŅĶ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 411 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 412 ŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶ
ĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ       

¹ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹ ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ¹ 

ıĚ 491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ  

¹ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

  ¸ ̧  ̧    ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧        ¸     ¸       

ıĚ 498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 420 ĔŅĶŏĮĸňŗĵĬĶŌĮĕĵŃŏĮƦĬ
ıĸńĚĚŅĬ 

¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹   ¸ 

ıĚ 422 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅı
ŐĸŃıŊĝıĸńĚĚŅĬ 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧    ¹ 

ıĚ 423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃ
ŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧    ¸ 

ıĚ 424 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĬŇĺŏėĸňĵĶƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¸ ¹ ¹     ¹ ¹ ̧      

ıĚ 425 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŘŜŅ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
œĲĲƚŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ̧      ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 428 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅ
ĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹ ¹ ¹ ̧  ̧  ̧  ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ̧  ¹ ¹ ̧  ̧  ¹ ̧  

ıĚ 435 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬ
őĶĚĚŅĬĕńŘĬĽŌĚ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 472 ŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬ
ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ¹     

PLO8 ĴňĪńĔļŃŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇė ŏėĶŊŗŀĚĴŊŀ ŐĸŃĞŀĲĪƢŐĺĶƢőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĔŅĶĮĢŇĭńĨŇĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĪħŐĪĬ 
ıĚ 200 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ2 

¸ ̧    º º ̧    º º º ̧    ¸ º º     º ̧  º   ¸ º º º 

ıĚ 202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ ¸ º º º º ̧  º   º º ̧  º º º º ̧  º   º º ̧  º º º º 
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ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 205 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ1 

¸ ̧    º º ̧  ̧  º º º ̧    ¸ º º     º ̧  º     º º º 

ıĚ 310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭ
ėĺĭėŋĴıĸńĚĚŅĬ  

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 312 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹   ¸ ¹ ̧  ¹   ¸ 

ıĚ 314 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
ŀŅėŅĶ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 411 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ  

¹ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

  ¸ ̧  ̧    ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧        ¸     ¸       

ıĚ 497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ ¸ ̧  ̧  ̧  ̧      ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ¸ ̧  ̧    ¸ ̧  ̧  

ıĚ 498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 499 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮ
ľĶŊŀȮİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻ 

¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃ
ŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧    ¸ 

ıĚ 426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     
ıĚ 427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
œĲĲƚŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ̧      ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 428 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅ
ĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹ ¹ ¹ ̧  ̧  ̧  ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ̧  ¹ ¹ ̧  ̧  ¹ ̧  

ıĚ 429 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬėĺŅĴ
ĶƟŀĬŒĨƟıŇĳı 

¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 431 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅė
ŏĔļĨĶĔĶĶĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 432 ĔŅĶěńħĔŅĶŐĸŃŐįĬ
ıĸńĚĚŅĬĝŋĴĝĬ 

¸ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹   ¸ ̧  ¹     ¹ ̧  ¹ ̧  ̧  ¹ ̧  ¹ ¹   

ıĚ 433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ2 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬ
ŏĪėŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭĚŅĬıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      
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ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 435 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬ
őĶĚĚŅĬĕńŘĬĽŌĚ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

PLO9 ĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔŐľĸƞĚŏĶňĵĬĶŌƟĨƞŅĚŕ ŐĸƟĺĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŐĸŃŐĔƟĮƤĠľŅŒĬĚŅĬĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬœħƟ   

ėĴ 105 ŏėĴňıŊŘĬģŅĬ º ̧        ¸ ̧  º     ¸ ̧        º º       º ̧        

ėĴ 106 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬ ¸ ̧  º     ¸ ̧        ¸ ̧        º º ̧      º ̧        

ĲĽ 105 ĲƕĽŇĔĽƢĪńŗĺœĮȮ1 ¸ ̧  º     ¸ ̧  º º   ¸ ̧  º     ¸ ̧  º º   º ̧  ̧  ̧   

ĲĽ 106 ĲƕĽŇĔĽƢĪńŗĺœĮȮ2 ¸ ̧  º     ¸ ̧  º º   ¸ ̧  º     ¸ ̧  º º   º ̧  ̧  ̧   

ėĻ 103 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ
1 

¸ ̧  º     ¸ ̧  º º   º ̧  ̧      ¸ ̧  ̧  º   º º ̧  º  

ėĻ 104 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ
2 

¸ ̧  º     ¸ ̧  º º   º ̧  ̧      ¸ ̧  ̧  º   º º ̧  º  

ėĻ 239 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 

¸ ̧  º     ¸ ̧  º º   º ̧  ̧      ¸ ̧  ̧  º   º º ̧  º  

ĻĮ 241 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ1 

¸ ̧  ̧      ¸ ̧        ¸ ̧        ¸ ̧        ¸ ̧        

ĻĮ 242 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ2 

¸ ̧  ̧      ¸ ̧        ¸ ̧        ¸ ̧    ¸   ¸ ̧        

ĻĮ 243 ĔŅĶıńĥĬŅĪńĔļŃ
ĳŅļŅŀńĚĔķļȮ3 

¸ ̧  ̧      ¸ ̧        ¸ ̧        ¸ ̧    ¸   ¸ ̧    ¸  

ıĚ 101 ıĸńĚĚŅĬĪħŐĪĬ  ¹ ̧  ¹     ¸ ¹ ¹     ¹ ¹ ¹       ¸ ̧  ¹   ¹ ̧  ¹     

ıĚ 102 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ1 

¸ ̧    º º ̧    º º º ̧    ¸ º º     º ̧  º   ¸ º º º 

ıĚ 200 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ2 

¸ ̧    º º ̧    º º º ̧    ¸ º º     º ̧  º   ¸ º º º 

ıĚ 201 ŀŋĦľıĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ º ̧    º º ̧  ̧  º º º ̧    ¸ º º ̧    º º º ̧  º   º ̧  

ıĚ 202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ ¸ º º º º ̧  º   º º ̧  º º º º ̧  º   º º ̧  º º º º 

ıĚ 203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚ
ĺŇĻĺĔĶĶĴȮıĸńĚĚŅĬ 

º º ̧      ¸ ̧  ̧  ̧    º º   ¸   º ̧        º ̧        

ıĚ 204 ĔĸĻŅĽĨĶƢĕŀĚœľĸ
ĺŇĻĺĔĶĶĴ 

º ̧    º º ̧  ̧  º º º ̧    ¸ º º ̧    º º º ̧  º   º ̧  

ıĚ 205 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ1 

¸ ̧    º º ̧  ̧  º º º ̧    ¸ º º     º ̧  º     º º º 

ıĚ 291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴ 

º ̧  ̧    º ̧  ̧  º   º º   º   ¸     º º ̧      ¸ º ̧  

ıĚ 301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ
ŏĭŊŘŀĚĨƟĬ 

  ¸ º º º ̧  º º º º   ¸ º º º   º ̧  º º º   º º ̧  

ıĚ 210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭ
ĽŇŗĚŐĺħĸƟŀĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ¹     

ıĚ 211 ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵ
ĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 

¹ ̧  ̧      ¸ ̧  ̧      ¸ ¹ ¹     ¸ ¹ ¹     ¹ ̧  ¹     
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ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭ
ėĺĭėŋĴıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 312 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹   ¸ ¹ ̧  ¹   ¸ 

ıĚ 313 ĔŅĶŏĝŊŗŀĴőĵĚőėĶĚĕƞŅĵ
ĶŃĭĭœĲĲƚŅŐĸŃŏėĶŊŀĕƞŅĵŀńěĜĶŇĵŃ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 314 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
ŀŅėŅĶ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 411 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 412 ŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶ
ĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ       

¹ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹ ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ¹ 

ıĚ 491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ  

¹ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

  ¸ ̧  ̧    ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧        ¸     ¸       

ıĚ 497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ ¸ ̧  ̧  ̧  ̧      ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ¸ ̧  ̧    ¸ ̧  ̧  

ıĚ 498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 499 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮ
ľĶŊŀȮİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻ 

¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 420 ĔŅĶŏĮĸňŗĵĬĶŌĮĕĵŃŏĮƦĬ
ıĸńĚĚŅĬ 

¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹   ¸ 

ıĚ 421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
ĔƠŅĞĝňĺĳŅı 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧      

ıĚ 422 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅı
ŐĸŃıŊĝıĸńĚĚŅĬ 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧    ¹ 

ıĚ 423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃ
ŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧    ¸ 

ıĚ 424 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĬŇĺŏėĸňĵĶƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¸ ¹ ¹     ¹ ¹ ̧      

ıĚ 425 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŘŜŅ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
œĲĲƚŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ̧      ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 428 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅ
ĶƟŀĬȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹ ¹ ¹ ̧  ̧  ̧  ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ̧  ¹ ¹ ̧  ̧  ¹ ̧  
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 429 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬėĺŅĴ
ĶƟŀĬŒĨƟıŇĳı 

¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨ
ĪŅĚĔŅĶŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 431 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅė
ŏĔļĨĶĔĶĶĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 432 ĔŅĶěńħĔŅĶŐĸŃŐįĬ
ıĸńĚĚŅĬĝŋĴĝĬ 

¸ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹   ¸ ̧  ¹     ¹ ̧  ¹ ̧  ̧  ¹ ̧  ¹ ¹   

ıĚ 433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ2 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬ
ŏĪėŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭĚŅĬıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 435 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬ
őĶĚĚŅĬĕńŘĬĽŌĚ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 472 ŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬ
ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ¹     

PLO10 ĽŅĴŅĶĩŏĝŊŗŀĴőĵĚŐĸŃĮĶŃĵŋĔĨƢŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬŏıŊŗŀıńĥĬŅĳŅėŏĔļĨĶĔĶĶĴ   
ıĚ 210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭ
ĽŇŗĚŐĺħĸƟŀĴ 

¹                                   

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ  

¹ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

  ¸ ̧  ̧    ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧        ¸     ¸       

ıĚ 499 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮ
ľĶŊŀȮİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻ 

¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
ĔƠŅĞĝňĺĳŅı 

¹ ̧  ¹ ̧  ̧  ̧  ̧  ¹   ¸ ¹ ̧  ̧  ¹   ¸ ¹ ¹ ¹ ¹ ¹ ̧  ̧      

ıĚ 427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨ
œĲĲƚŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ̧      ¸ ̧  ¹     ¹ ̧  ̧      

ıĚ 428 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅ
ĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

¹ ̧  ¹ ¹ ¹ ̧  ̧  ̧  ¹ ̧  ̧  ̧  ̧  ¹ ¹ ̧  ̧  ¹ ̧  ¹ ¹ ̧  ̧  ¹ ̧  

ıĚ 430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨ
ĪŅĚĔŅĶŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 431 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅė
ŏĔļĨĶĔĶĶĴ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     

ıĚ 432 ĔŅĶěńħĔŅĶŐĸŃŐįĬ
ıĸńĚĚŅĬĝŋĴĝĬ 

¸ ̧  ¹ ¹ ¹ ̧  ̧  ¹ ¹   ¸ ̧  ¹     ¹ ̧  ¹ ̧  ̧  ¹ ̧  ¹ ¹   
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ĶŅĵĺŇĝŅ  
ħƟŅĬėŋĦīĶĶĴŐĸŃ
ěĶŇĵīĶĶĴ 

ħƟŅĬėĺŅĴĶŌƟ ĪńĔļŃĪŅĚĮƤĠĠŅ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ ĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
ıĚ 433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ2 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬ
ŏĪėŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭĚŅĬıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 472 ŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬ
ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ¹     

PLO11 ĴňĔĶŃĭĺĬĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĪňŗĽŅĴŅĶĩŀŀĔŐĭĭ ĽĶƟŅĚ  ĺŅĚŐįĬĔŅĶĪħĸŀĚ ĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĕŀĚĶŃĭĭĪŅĚħƟŅĬ
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 
ıĚ 202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ ¸ º º º º ̧  º   º º ̧  º º º º ̧  º   º º ̧  º º º º 

ıĚ 205 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭıĸńĚĚŅĬȮ1 

¸ ̧    º º ̧  ̧  º º º ̧    ¸ º º     º ̧  º     º º º 

ıĚ 310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭ
ėĺĭėŋĴıĸńĚĚŅĬ  

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 312 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹   ¸ ¹ ̧  ¹   ¸ 

ıĚ 313 ĔŅĶŏĝŊŗŀĴőĵĚőėĶĚĕƞŅĵ
ĶŃĭĭœĲĲƚŅŐĸŃŏėĶŊŀĕƞŅĵŀńěĜĶŇĵŃ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ̧      

ıĚ 392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

¸ ̧  ¹     ¸ ̧  ̧      ¸ ̧  ¹     ¹ ¹ ¹     ¸ ̧  ¹     

ıĚ 491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ  

¹ ̧  ̧      ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧      

ıĚ 492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ 

  ¸ ̧  ̧    ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧        ¸     ¸       

ıĚ 497 ĽľĔŇěĻŉĔļŅȮľĶŊŀ ¸ ̧  ̧  ̧  ̧      ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ¸ ̧  ̧    ¸ ̧  ̧  

ıĚ 498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃȮľĶŊŀ ¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 499 ĔŅĶĻŉĔļŅȮľĶŊŀȮİƗĔĚŅĬȮ
ľĶŊŀȮİƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻ 

¸ ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  

ıĚ 420 ĔŅĶŏĮĸňŗĵĬĶŌĮĕĵŃŏĮƦĬ
ıĸńĚĚŅĬ 

¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹   ¸ 

ıĚ 423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃ
ŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ̧      ¹ ̧  ̧    ¸ 

ıĚ 425 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŘŜŅ ¸ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¹ ̧  ¹     ¹ ̧  ¹     

ıĚ 472 ŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬ
ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬ 

¹ ̧  ¹     ¸ ̧  ¹     ¸ ̧  ¹     ¸ ¹ ¹     ¹ ̧  ¹     
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ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸĮƖĔŅĶĻŉĔļŅ 

ĝńŘĬĮƖĪňŗ ĶŅĵĸŃŏŀňĵħ 

1 

PlO 1. ĴňėŋĦīĶĶĴ ěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦȮŒĬĺŇĝŅĝňıĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 
PlO 2. ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļ ŐĸŃĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶœħƟŐĔƞȮĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬȮœħƟŒĬ
ĶŃħńĭħň 
PlO 4. ĽŅĴŅĶĩĮĶńĭĨńĺ ĪŜŅĚŅĬŏĮƦĬĪňĴĶƞĺĴĔńĭįŌƟŀŊŗĬȮĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ŐĸŃĴňěŇĨĽŜŅĬŉĔĨƞŀľĬƟŅĪňŗĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

2 
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ľĴĺħĪňŗȮ3ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
/,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ(ŏĔĶħ) 

ŒĝƟľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĕńŘĬ
ĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0334ȮĕƟŀȮ/0ȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅȮőħĵĔŜŅľĬħėĺŅĴľĴŅĵħńĚĬňŘȮ 

 
ŀńĔļĶ ĶŃħńĭėŃŐĬĬ ĶŃħńĭįĸĔŅĶŏĶňĵĬ ŐĨƟĴĶŃħńĭėŃŐĬĬ 

A ħňŏĵňŗĵĴ 4,. 
  B+ ħňĴŅĔ 1,3 
B ħň 1,. 

  C+ ėƞŀĬĕƟŅĚħň 0,3 
C ĮŅĬĔĸŅĚ 0,. 

  D+ ėƞŀĬĕƟŅĚŀƞŀĬ /,3 
D ŀƞŀĬ /,. 
F ĨĔ .,. 

 
 ĬŀĔěŅĔŀńĔļĶĶŃħńĭėŃŐĬĬĕƟŅĚĨƟĬŐĸƟĺȮįŌƟĽŀĬŀŅěŒĝƟŀńĔļĶŀŊŗĬŏıŊŗŀŏĮƦĬĽńĠĸńĔļĦƢŐĽħĚįĸ
ĔŅĶĻŉĔļŅȮőħĵĴňėĺŅĴľĴŅĵħńĚĬňŘ 
 

ŀńĔļĶ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ėĺŅĴľĴŅĵ 
S  įĸĔŅĶĻŉĔļŅŏĮƦĬĪňŗıŀŒěȮľĶŊŀŐĽħĚĺƞŅĬńĔĻŉĔļŅĽŀĭįƞŅĬ 
U  įĸĔŅĶĻŉĔļŅœĴƞŏĮƦĬĪňŗıŀŒěȮľĶŊŀŐĽħĚĺƞŅĬńĔĻŉĔļŅĽŀĭœĴƞįƞŅĬ 
I  œĴƞĽĴĭŌĶĦƢ 
V  ĸĚĪŃŏĭňĵĬŒĬģŅĬŃįŌƟŏĕƟŅĶƞĺĴĲƤĚȮőħĵœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸŐĸŃĴň 

ŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮĶƟŀĵĸŃȮ6. 
W  ĩŀĬĶŅĵĺŇĝŅĳŅĵŒĬĔŜŅľĬħŏĺĸŅ 
Op  ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħŒľƟŒĝƟŏĜıŅŃĭŅĚĶŅĵĺŇĝŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 

 
2. ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 

1) ŏĴŊŗŀĶŅĵĺŇĝŅĨńħŏĔĶħŏĶňĵĭĶƟŀĵŐĸƟĺŒľƟŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶľĶŊŀĔĶĶĴĔŅĶĶŃħńĭŀŊŗĬĪňŗ
œħƟĶńĭĴŀĭľĴŅĵěŅĔĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮıŇěŅĶĦŅĔĶŃĭĺĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮĺŇīňĔŅĶĽŀĬȮĺŇīňĔŅĶĮĶŃŏĴŇĬŐĸŃĺńħįĸȮĕƟŀĽŀĭȮŐĸŃįĸĚŅĬĕŀĚĬńĔĻŉĔļŅĮĶŃĔŀĭĔŅĶ
ıŇěŅĶĦŅȮŐĸŃĔŅĶŒľƟŏĔĶħŒĬĶŅĵĺŇĝŅĬńŘĬȮĩƟŅįŇħĽńĚŏĔĨȮŏĝƞĬȮĴňȮA ľĶŊŀȮFȮľĶŊŀȮI ĴŅĔŏĔŇĬœĮȮŒľƟ
ĭńĬĪŉĔŐĸŃĶŅĵĚŅĬįĸĨƞŀĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵł 

2) ĔĶĶĴĔŅĶĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮěńħĮĶŃĝŋĴıŇěŅĶĦŅ
ĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĺŇīňĔŅĶĽŀĬȮĺŇīňĔŅĶĮĶŃŏĴŇĬŐĸŃĺńħįĸȮĕƟŀĽŀĭȮŐĸŃįĸĚŅĬĕŀĚ
ĬńĔĻŉĔļŅĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅȮŐĸŃĔŅĶŒľƟŏĔĶħ 



Ĵėŀ,0           105 

3) ĔĶĶĴĔŅĶĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬŒľƟıŇěŅĶĦŅ
ĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĺŇīňĔŅĶĽŀĬȮĺŇīňĔŅĶĮĶŃŏĴŇĬŐĸŃĺńħįĸȮĕƟŀĽŀĭȮŐĸŃįĸĚŅĬĕŀĚ
ĬńĔĻŉĔļŅĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅȮŐĸŃĔŅĶŒľƟŏĔĶħȮĬŜŅįĸĔŅĶıŇěŅĶĦŅŐĸŃĪĺĬĽŀĭŏĔĶħ
ĶŅĵĚŅĬĨƞŀĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵȮ őħĵĭĶĶěŋŏĶŊŗŀĚĔŅĶĪĺĬĽŀĭŒľƟŏĮƦĬĺŅĶŃıŇěŅĶĦŅĔŅĶ
ĶŅĵĚŅĬįĸȮ 

4) ĔĶĶĴĔŅĶĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬŒľƟıŇěŅĶĦŅŐĸŃ
ĪĺĬĽŀĭŏĔĶħ ľĶŊŀĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮŀŅěıŇěŅĶĦŅŒľƟŀŅěŅĶĵƢĮĶŃěŜŅ
ĶŅĵĺŇĝŅĪĭĪĺĬĔŅĶŒľƟŏĔĶħȮ 

 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĪňŗĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĔŅĶĮĶŃŏĴŇĬįĸŐĨƞĸŃĶŅĵĺŇĝŅĨƟŀĚįƞŅĬĪňŗĮĶŃĝŋĴŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃėĦŃĔĶĶĴĔŅĶ

ĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĔƞŀĬĔŅĶĮĶŃĔŅĻįĸ 
 
0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ȮĔŅĶĔŜŅľĬħĔĸĺŇīňĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮėĺĶŏĬƟĬĔŅĶĪŜŅĺŇěńĵ

ĽńĴķĪīŇįĸĕŀĚĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮĪňŗĪŜŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĬŜŅįĸĺŇěńĵĪňŗœħƟĵƟŀĬĔĸńĭĴŅĮĶńĭĮĶŋĚ
ĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮĶĺĴĪńŘĚĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃ
ľĬƞĺĵĚŅĬőħĵŀĚėƢĔĶĶŃħńĭĽŅĔĸȮ 

1) ĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗěĭĔŅĶĻŉĔļŅȮŒĬħƟŅĬĕŀĚ
ĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬ
ĔŅĶĮĶŃĔŀĭĔŅĶĚŅĬŀŅĝňı 

2) ĔŅĶĨĶĺěĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶȮőħĵĔŅĶĕŀŏĕƟŅĽńĴĳŅļĦƢȮľĶŊŀȮĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴȮŏıŊŗŀ
ĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŒĬĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮȮȮ
ĬńŘĬȮŕȮŒĬėŅĭĶŃĵŃŏĺĸŅĨƞŅĚŕȮŏĝƞĬȮĮƖĪňŗȮ/ȮĮƖĪňŗȮ3ȮŏĮƦĬĨƟĬ 

2) ĔŅĶĮĶŃŏĴŇĬěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬȮőħĵĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴȮľĶŊŀȮĽŀĭĩŅĴŏĴŊŗŀĴňőŀĔŅĽŒĬ
ĶŃħńĭėĺŅĴıŉĚıŀŒěŒĬħƟŅĬėĺŅĴĶŌƟȮėĺŅĴıĶƟŀĴȮŐĸŃĽĴĭńĨŇħƟŅĬŀŊŗĬȮŕȮĕŀĚĭńĦĤŇĨĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĻŉĔļŅŏıŊŗŀĮĶŇĠĠŅĪňŗĽŌĚĕŉŘĬŒĬĽĩŅĬĻŉĔļŅĬńŘĬȮŕ 

3) ĔŅĶĮĶŃŏĴŇĬěŅĔĬńĔĻŉĔļŅŏĔƞŅȮĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔ
ĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬȮĶĺĴĪńŘĚĽŅĕŅŀŊŗĬȮŕȮĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶȮĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňı
ĕŀĚĭńĦĤŇĨȮĶĺĴĪńŘĚŏĮƕħőŀĔŅĽŒľƟĴňĔŅĶŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬħƟĺĵ 

4) ėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮľĶŊŀȮŏĮƦĬŀŅěŅĶĵƢıŇŏĻļȮĨƞŀėĺŅĴ
ıĶƟŀĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬȮŐĸŃėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃ
ĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅ 
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1,ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 
ĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĽŅĕŅĺŇĝŅĨƞŅĚȮŕȮŐĸŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟĶńĭĮĶŇĠĠŅȮěŃĨƟŀĚĴň

ėŋĦĽĴĭńĨŇħńĚĬňŘ 
1) ĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮŒľƟėĶĭĨŅĴľĸńĔĽŌĨĶŐĸŃŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅĬńŘĬȮŐĸŃĨƟŀĚœĴƞĴň
ĶŅĵĺŇĝŅŒħĪňŗœħƟĶńĭŀńĔļĶȮI ŐĸŃľĶŊŀȮOp 

2) ĨƟŀĚŒĝƟŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶ 
3) ĔĶĦňľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňŐĭĭĮĔĨŇȮĨƟŀĚœħƟĶńĭŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĪńŘĚľĴħĪŋĔ
ĶŅĵĺŇĝŅĪňŗĸĚĪŃŏĭňĵĬŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅ 2.00 

4) ĔĶĦňľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňŐĭĭĔƟŅĺľĬƟŅȮįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŃĨƟŀĚĴňįĸĔŅĶŏĶňĵĬŒĬ ľĸńĔĽŌĨĶ
ĮĶŇĠĠŅĨĶňŐĭĭĔƟŅĺľĬƟŅœĴƞĬƟŀĵĔĺƞŅȮ3.50 ĪŋĔĳŅėĔŅĶĻŉĔļŅȮŀĬŉŗĚȮŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅŒĬ 
ľĸńĔĽŌĨĶŐĭĭĔƟŅĺľĬƟŅȮľŅĔĳŅėĔŅĶĻŉĔļŅŒħĳŅėĔŅĶĻŉĔļŅľĬŉŗĚĴňįĸĔŅĶŏĶňĵĬĨŗŜŅĔĺƞŅȮ3.50 
ěŃĩŊŀĺƞŅįŌƟĬńŘĬĕŅħėŋĦĽĴĭńĨŇŒĬĔŅĶĻŉĔļŅľĸńĔĽŌĨĶŐĭĭĔƟŅĺľĬƟŅ 

5) ĨƟŀĚįƞŅĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅĬńĔĻŉĔļŅĨŅĴĶŃŏĭňĵĭĪňŗĴľŅĺŇĪĵŅĸńĵ
ĔŜŅľĬħȮŒĬĔĶĦňĪňŗœĴƞĽŅĴŅĶĩŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅĬńĔĻŉĔļŅĨŅĴ ĶŃŏĭňĵĭ
ĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħœħƟȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚŀīŇĔŅĶĭħň 

6) œĴƞĴňľĬňŘĽŇĬŒħȮŕȮĨƞŀĴľŅĺŇĪĵŅĸńĵȮŐĸŃľĶŊŀľĬňŘĽŇĬŀŊŗĬȮŕȮĪňŗĴľŅĺŇĪĵŅĸńĵĶńĭĶŌƟ 
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ľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
/,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 

 /'ȮĴňĔŅĶĮģĴĬŇŏĪĻȮŐĸŃĔŅĶŀĭĶĴıńĥĬŅĺŇĝŅĝňıėĶŌŒľƟŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĩŉĚ
ĭĪĭŅĪȮľĬƟŅĪňŗȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮėĦŃȮĺŇĪĵŅĸńĵȮĨĸŀħěĬ
ľĸńĔĽŌĨĶĪňŗĽŀĬ 

 0'ȮěńħĪŜŅĶŃĭĭıňŗŏĸňŘĵĚȮ(Mentoring System) ŒľƟĔńĭėĦŅěŅĶĵƢŒľĴƞ 
 1'ȮěńħĪŜŅėŌƞĴŊŀėĦŅěŅĶĵƢŐĸŃŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĢŇĭńĨŇĚŅĬŒľƟėĦŅěŅĶĵƢ 
 2'ȮĺŇĪĵŅĸńĵłȮěńħŒľƟĴňĔŅĶĴŀĭľĴŅĵľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĬőĵĭŅĵȮŐĸŃĶŃĭĭĔŅĶ
ĪŜŅĚŅĬĨƞŅĚŕȮŒĬĽƞĺĬĪňŗŏĔňŗĵĺĕƟŀĚĕŀĚĺŇĪĵŅĸńĵłȮ 
 

0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
 0,/ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

/'ȮŒľƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮĔŅĶĺńħįĸŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸ 
0'ȮŒľƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĺŇěńĵŒĬĝńŘĬŏĶňĵĬŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĔŅĶĻŉĔļŅ 

ȮȮȮȮȮ1'ȮĽĬńĭĽĬŋĬŒľƟėĦŅěŅĶĵƢŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮŀĭĶĴȮĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬ 
2'ȮĽĬńĭĽĬŋĬŒľƟĴňĔŅĶěńħŏĺĪňŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮŏĶŊŗŀĚĺŇěńĵŒĬĝńŘĬŏĶňĵĬ 
5) ĔŅĶŒľƟėĺŅĴĶŌƟŒĬľĸńĔĽŌĨĶȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĔŅĶĮĶńĭĮĶŋĚĨƟĬŏŀĚȮĔŅĶĮĶńĭĮĶŋĚĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮŏĮƦĬĮĶŃěŜŅĪŋĔĮƖĔŅĶĻŉĔļŅȮ 

 0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕ 
/'ȮĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟėĦŅěŅĶĵƢěńħĪŜŅįĸĚŅĬŏıŊŗŀĕŀĔŜŅľĬħĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 
0'ȮĴňĔŅĶŒľƟėĺŅĴĶŌƟħƟŅĬěĶĶĵŅĭĶĶĦŀŅěŅĶĵƢȮŐĸŃėĺĭėŋĴħŌŐĸŒľƟėĦŅěŅĶĵƢĩŊŀĮĢŇĭńĨŇ 
3) ĽƞĚŏĽĶŇĴĭŋėĸŅĔĶŒľƟĮĢŇĭńĨĚŅĬĶƞĺĴĔńĭĳŅėŏŀĔĝĬŏıŊŗŀŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŒĬĳŅėŏŀĔĝĬȮ 
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ľĴĺħĪňŗȮ7 ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

1. ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
1) ŐĨƞĚĨńŘĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮȮŏıŊŗŀĮĢŇĭńĨŇľĬƟŅĪňŗĨŅĴĪňŗĶŃĭŋœĺƟŒĬŐĬĺĪŅĚĔŅĶĭĶŇľŅĶŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ, 2548-ĶŃŏĭňĵĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟĪňŗ
ĮĶŃĔŅĻŒĬĕĦŃĬńŘĬ-ĮĶŃĔŅĻŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚőħĵŀĬŋőĸĴ 

2) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŜŅľĬƟŅĪňŗĽĬńĭĽĬŋĬȮĝƞĺĵŏľĸŊŀȮŐĸŃħŜŅŏĬŇĬĔŇěĔĶĶĴœħƟėĶĭĩƟĺĬȮĨŅĴ
ŏĔĦĤƢĕŀĚĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶȮ 

3) ĔŜŅľĬħŒľƟŀŅěŅĶĵƢįŌƟĽŀĬŒĬľĸńĔĽŌĨĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĨŅĴĕƟŀȮ/,/ȮŐĸŃȮ/,0 
 

2. ĭńĦĤŇĨ 
2.1 ėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ  

1) ěńħĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟ ĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟ
ĽƞĺĬŏĽňĵȮĪńŘĚŏĝŇĚĮĶŇĴŅĦŐĸŃėŋĦĳŅıĮĶŃěŜŅĮƖȮŐĸŃŏĴŊŗŀėĶĭĶŀĭĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ  

2) ĮĶŃĴŅĦĔŅĶėĺŅĴĨƟŀĚĔŅĶŐĶĚĚŅĬĮĶŃěŜŅĮƖ 
3) ĮĶŃĴŅĦĔŅĶėĺŅĴĨƟŀĚĔŅĶĭńĦĤŇĨŏıŊŗŀŏĕƟŅĻŉĔļŅĨƞŀŒĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ  

 2.2 ĔŅĶœħƟĚŅĬĪŜŅĕŀĚįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ  
ȮȮȮȮȮľĸńĔĽŌĨĶĶƞĺĴŒĝƟĕƟŀĴŌĸĔŅĶĽŜŅĶĺěĳŅĺŃĔŅĶȮĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĨŅĴĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮ 
 

3. ĬńĔĻŉĔļŅ 
3.1 ĔŅĶĶńĭĬńĔĻŉĔļŅ  
ľĸńĔĽŌĨĶȮĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗĮĶŃĔŀĭħƟĺĵĪńŘĚĽƞĺĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĕŀĚ

ľĸńĔĽŌĨĶ ėŊŀ 
1) ĶŃħńĭĴľŅĺŇĪĵŅĸńĵĴňėĦŃĔĶĶĴĔŅĶŀŜŅĬĺĵĔŅĶėńħŏĸŊŀĔŏĕƟŅŏĮƦĬĶŃħńĭĮĶŇĠĠŅĨĶňȮŏĮƦĬįŌƟ 
ĺŅĚŐįĬŐĸŃĔŜŅĔńĭĬőĵĭŅĵĔŅĶĶńĭĬńĔĻŉĔļŅȮĽŜŅĬńĔĭĶŇľŅĶŐĸŃıńĥĬŅĺŇĝŅĔŅĶȮĔĸŋƞĴ
ĳŅĶĔŇěĪŃŏĭňĵĬŏĶňĵĬȮĮĶŃĴĺĸįĸȮŐĸŃĶńĭŏĕƟŅȮĪŜŅľĬƟŅĪňŗĶĺĭĶĺĴěŜŅĬĺĬĬńĔĻŉĔļŅŐĸŃ
ĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬŒĬŐĨƞĸŃĝƞĺĚŒľƟėĦŃĔĶĶĴĔŅĶįŌƟĭĶŇľŅĶĪĶŅĭ  

2) ĶŃħńĭľĸńĔĽŌĨĶȮĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĶƞĺĴĔńĭĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬ
ĪħŐĪĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĪŜŅľĬƟŅĪňŗŒĬĔŅĶĺŅĚŐįĬȮĔŜŅľĬħěŜŅĬĺĬĬńĔĻŉĔļŅȮŐĸŃ
ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮŐĸŃĶŅĵĚŅĬĕƟŀĴŌĸŒĬĪňŗĮĶŃĝŋĴĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵ 

3.2 ĔŅĶĽƞĚŏĽĶŇĴŐĸŃĔŅĶıńĥĬŅĬńĔĻŉĔļŅ 
1) ľĸńĔĽŌĨĶœħƟĴňĶŃĭĭ ŐĸŃĔĸœĔĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴȮőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ
ěŃĪŜŅľĬƟŅĪňŗŒĬĔŅĶıŇěŅĶĦŅĶŌĮŐĭĭĕŀĚĔŅĶħŜŅŏĬŇĬĔŅĶȮĚĭĮĶŃĴŅĦŒĬĔŅĶħŜŅŏĬŇĬĔŅĶȮȮ
įŌƟĶńĭįŇħĝŀĭőėĶĚĔŅĶȮŐĸŃĶŃĵŃŏĺĸŅŒĬĔŅĶěńħőėĶĚĔŅĶȮőħĵĶŅĵĚŅĬĨƞŀĔĶĶĴĔŅĶĮĶŃěŜŅ
ĺŇĪĵŅĸńĵȮ 
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2) ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬħŜŅŏĬŇĬĔŅĶŒĬĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŋĔėĬȮĪńŘĚŒĬĽƞĺĬĕŀĚ
ĪňŗĮĶŉĔļŅĪńŗĺœĮȮĪňŗĮĶŉĔļŅőėĶĚĚŅĬȮŐĸŃĪňŗĮĶŉĔļŅħƟŅĬĔŇěĔĶĶĴıŇŏĻļĨƞŅĚŕȮŏıŊŗŀĪŜŅľĬƟŅĪňŗ
ėĺĭėŋĴħŌŐĸĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĬŃŐĬĺĔńĭĬńĔĻŉĔļŅ 

3) ľĸńĔĽŌĨĶȮħŜŅŏĬŇĬĔŅĶŒĬĔŇěĔĶĶĴŒľƟėŜŅĮĶŉĔļŅŒĬĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶĳŅėĔŅĶĻŉĔļŅȮȮȮ
ĸŃȮ1ȮėĶńŘĚ 

4) ŀŅěŅĶĵƢĪŋĔėĬěńħĪŜŅĨŅĶŅĚŒľƟėŜŅĮĶŉĔļŅŐĸŃŐěƟĚŒľƟĬńĔĻŉĔļŅĪĶŅĭĸƞĺĚľĬƟŅȮŐĸŃŏĮƕħ
ĝƞŀĚĪŅĚŀŊŗĬŒĬĔŅĶŒľƟėŜŅĮĶŉĔļŅȮŏĝƞĬȮȮE-mail, FaceBookȮ 

5) ĴňĝƞŀĚĪŅĚĽŜŅľĶńĭĔŅĶĽŀĭĳŅĴȮĶƟŀĚŏĶňĵĬȮŀŋĪīĶĦƢȮĽŜŅľĶńĭĬńĔĻŉĔļŅȮŒĬĔĶĦňĨƞŅĚŕȮŏĝƞĬȮ
ĔŅĶĕŀħŌĔĶŃħŅļėŜŅĨŀĭȮįƞŅĬĪŅĚĶŀĚėĦĭħňĪňŗĶńĭįŇħĝŀĭŒĬĽƞĺĬĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚ 

6) ŒľƟĪŋĔĶŅĵĺŇĝŅŏıŇŗĴėĺŅĴĶŌƟŐĸŃĽƞĚŏĽĶŇĴĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ21 ĔŅĶıńĥĬŅ
ĮĶŃŏĪĻĨŅĴŐįĬĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮŐĸŃŐįĬıńĥĬŅĮĶŃŏĪĻ
ĪŅĚħƟŅĬıĸńĚĚŅĬȮ 

3.3 įĸĪňŗŏĔŇħĔńĭĬńĔĻŉĔļŅ  
1) ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĴň
ĶŃĭĭŐĸŃĔĸœĔĸŒĬĔŅĶĨŇħĨŅĴŀńĨĶŅĔŅĶĸĚŀĵŌƞȮŐĸŃŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 

2) ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĴň
ĶŃĭĭŐĸŃĔĸœĔĸŒĬĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěȮŒĬħƟŅĬĨƞŅĚŕȮĪńŘĚħƟŅĬĺŇĝŅĔŅĶȮĺŇěńĵȮĔŇěĔĶĶĴȮ
ĶĺĴĩŉĚĪŅĚħƟŅĬĔŅĵĳŅıȮ 

3) ĬŜŅįĸĔŅĶĺŇŏėĶŅŃľƢŐĸŃıŇěŅĶĦŅŒĬĕƟŀĪňŗȮ1) ŐĸŃȮ2)ȮĶĺĴĩŉĚįĸĔŅĶĮĶŃŏĴŇĬěŅĔĶŃĭĭĔŅĶ
ėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĪňŗěńħĪŜŅőħĵĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĴŅĪŜŅĔŅĶĽńĚŏėĶŅŃľƢȮőħĵ
ĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵȮŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŏıŊŗŀĪŜŅĔŅĶıńĥĬŅŐĸŃ
ĮĶńĭĮĶŋĚĶŃĭĭŐĸŃĔĸœĔĪňŗĴňŀĵŌƞȮ 

 

4. ŀŅěŅĶĵƢȮ 
4.1 ĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 

1) ėŋĦĽĴĭńĨŇĪńŗĺœĮŏĮƦĬœĮĨŅĴĬőĵĭŅĵĔŅĶıńĥĬŅĴľŅĺŇĪĵŅĸńĵœĮĽŌƞĴľŅĺŇĪĵŅĸńĵĪňŗŏĬƟĬ
ĔŅĶįĸŇĨĭńĦĤŇĨŏĜıŅŃĪŅĚĶŃħńĭĭńĦĤŇĨĻŉĔļŅŐĸŃĺŇěńĵȮ&ėȮ/'ȮŐĸŃĬŜŅœĮĽŌƞĺŇĽńĵĪńĻĬƢ
ĕŀĚĴľŅĺŇĪĵŅĸńĵ 

2) ėŋĦĽĴĭńĨŇŏĜıŅŃĕŀĚįŌƟĽĴńėĶ  
- ĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĶŃħńĭĮĶŇĠĠŅŏŀĔĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮľĶŊŀ
ĽŅĕŅĺŇĝŅĪňŗȮŏĔňŗĵĺĕƟŀĚĞŉŗĚĨƟŀĚĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃįĸĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĺŇĪĵŅĸńĵłȮĪňŗĽĴńėĶ 

- ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļ-ĳŅļŅĨƞŅĚĮĶŃŏĪĻŀŊŗĬŕȮœħƟŏĮƦĬŀĵƞŅĚħň 
3) ĔŅĶėńħŏĸŊŀĔľĶŊŀĔŅĶĽŀĭėńħŏĸŊŀĔȮ 
őħĵĔŅĶĽŀĭĕƟŀŏĕňĵĬȮľĶŊŀȮĽŀĭĽńĴĳŅļĦƢȮȮŐĸŃ-ľĶŊŀĪħĽŀĭėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶȮĽŀĬȮőħĵėĦŃĔĶĶĴĔŅĶĪňŗĴľŅĺŇĪĵŅĸńĵ-ėĦŃŐĨƞĚĨńŘĚ 

4) ĴňĔŅĶŐĨƞĚĨńŘĚŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĚŅĬŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 
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4.2 ėŋĦĳŅıŀŅěŅĶĵƢ  
ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮŐĸŃľĸńĔĽŌĨĶȮĴňĔŅĶĺŅĚŐįĬĔŅĶŒĬĔŅĶıńĥĬŅėŋĦĳŅıĕŀĚ

ŀŅěŅĶĵƢȮ 
1) ĺŅĚŏĮƚŅľĴŅĵŒĬĔŅĶĴňŀŅěŅĶĵƢĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮ100%Ȯ 
2) ĺŅĚŏĮƚŅľĴŅĵŒĬĔŅĶĴňŀŅěŅĶĵƢĪňŗĴňĨŜŅŐľĸƞĚĪŅĚĺŇĝŅĔŅĶȮ100% 
3) ĽĬńĭĽĬŋĬ ŒľƟĭŋėĸŅĔĶĽŅĵĺŇĝŅĔŅĶȮĪŜŅĚŅĬĺŇěńĵȮŐĸŃĬŜŅįĸĚŅĬĺŇěńĵŒĬĝƞŀĚĪŅĚĨƞŅĚŕȮ
ĨŅĴėĺŅĴŏľĴŅŃĽĴ 

4) ĴňĔŅĶěńħȮĳŅĶŃĔŅĶĽŀĬŒľƟĴňėĺŅĴŏľĴŅŃĽĴȮŏıŊŗŀŒľƟŀŅěŅĶĵƢŒĝƟĻńĔĵĳŅıŀĵƞŅĚŏĨŖĴĪňŗ
ŒĬĔŅĶĽŀĬȮŐĸŃĴňŏĺĸŅŒĬĔŅĶıńĥĬŅĨƟĬŏŀĚŒĬħƟŅĬĔŅĶĺŇěńĵȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶȮĔŅĶ
ĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮĺńĥĬīĶĶĴȮĶĺĴĩŉĚħƟŅĬŀŊŗĬŕȮĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢŐĨƞĸŃėĬȮ 

 
4.3 įĸĪňŗŏĔŇħĔńĭŀŅěŅĶĵƢ  

1) ľĸńĔĽŌĨĶĴňĔŅĶĔŅĶĨŇħĨŅĴŀńĨĶŅĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢ įƞŅĬĶŃĭĭŐĸŃĔĸœĔĕŀĚ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃł  

2) ĴňĔŅĶĽĶƟŅĚĶŃĭĭŐĸŃĔĸœĔȮĔŅĶĽĶƟŅĚŐĭĭ ĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĪňŗĴňĨƞŀ
ľĸńĔĽŌĨĶȮ 

3) ĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĶŅĵĚŅĬŒĬĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶ ŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅ
ėĦŃł 

 
5. ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 

5.1 ĽŅĶŃĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ  
1) ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮĴňĶŃĭĭŐĸŃ
ĔĸœĔŒĬĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶ ĽŀħėĸƟŀĚĨŅĴĔĶŀĭȮTQF (Thailand 
Qualifications Framework for Higher Education) ľĶŊŀ ŏĔĦĤƢĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŐĸŃŒĝƟĶŃĭĭŐĸŃĔĸœĔĔŅĶıńĥĬŅľĸńĔĽŌĨĶĳŅĵŒĨƟ
ĴľŅĺŇĪĵŅĸńĵ 

2) ĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶŀĵŌƞĳŅĵŒĨƟŐĬĺ
ĮĢŇĭńĨŇĕŀĚ ĴľŅĺŇĪĵŅĸńĵȮħńĚĬňŘȮĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟŏĶŊŗŀĚŐĬĺĮĢŇĭńĨŇĔŅĶ
ŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶıńĥĬŅ ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĺŇıŅĔļƢľĸńĔĽŌĨĶȮı,Ļ,2554 
ŐĸŃȮĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŏĶŊŗŀĚŐĬĺ ĮĢŇĭńĨŇĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶıńĥĬŅ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĺŇıŅĔļƢľĸńĔĽŌĨĶȮı,Ļ,Ȯ2559  

3) ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮŏĮƦĬľĸńĔĽŌĨĶ
ĪňŗĮĶńĭĮĶŋĚĴŅěŅĔȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮȮėŅħĺƞŅ
ŏĮƕħĶńĭĬńĔĻŉĔļŅŒĬ ĮƖĔŅĶĻŉĔļŅȮ2561 ŐĸŃĴňŐįĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮŕȮ5 ĮƖȮ
ŏıŊŗŀŒľƟĪńĬĽĴńĵȮŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴ ĨƟŀĚĔŅĶĕŀĚĽńĚėĴĪňŗŏĮĸňŗĵĬŐĮĸĚȮ 

4) ĔŜŅľĬħĶŀĭĶŃĵŃŏĺĸŅĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬĶŀĭĨƞŀœĮėŊŀȮĮƖȮı,Ļ,Ȯ2566 ŏıŊŗŀŒĝƟ
Ĕńĭ ĬńĔĻŉĔļŅŒĬĮƖĔŅĶĻŉĔļŅȮ2567  
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5.2 ĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ  
ľĸńĔĽŌĨĶȮĴňĶŃĭĭŐĸŃĔĸœĔ ħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶħńĚĬňŘ  

1) ěńħĮĶŃĝŋĴŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ2 ėĶńŘĚőħĵĨƟŀĚ
ĴňŀŅěŅĶĵƢ įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĶƟŀĵĸŃȮ80 ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴȮ 

2) ěńħĮĶŃĝŋĴĶƞĺĴĔńĬĶŃľĺƞŅĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔ 
ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵȮĳŅėĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚ  

3) ĔŅĶŐĭƞĚĳŅĶŃĚŅĬĽŀĬȮěŅĔĳŅĶŃĚŅĬĕńŘĬĨŗŜŅȮ&Ȯ9 ĝńŗĺőĴĚ-ĽńĮħŅľƢ'ȮŐĸŃěŅĔĬńŘĬ
ĔŜŅľĬħ ŀŅěŅĶĵƢįŌƟĽŀĬĨŅĴėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĽŀĬ 

4) ĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįĸ  
5) ĔŜŅĔńĭĨŇħĨŅĴŐĸŃĔŅĶĨĶĺěĽŀĭĔŅĶěńħĪŜŅȮĴėŀ,3 ŐĸŃȮĴėŀ,4 ȮĴėŀ.5 Ĵėŀ.5 ĪŋĔ
ĳŅėĔŅĶĻŉĔļŅȮőħĵĪŜŅĔŅĶěńħĽƞĚĨŅĴĔŜŅľĬħĔŅĶĪňŗĔŜŅľĬħȮ 

6) ĔŜŅĔńĭŒľƟĴňĶŅĵĺŇĝŅĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĔńĭĔŅĶĺŇěńĵȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶĪŅĚĽńĚėĴŐĸŃ
ĔŅĶ ĪŜŅĬŋĭŜŅĶŋĚŐĸŃĺńĥĬīĶĶĴ  

7) ĔŜŅĔńĭĨŇħĨŅĴŐĸŃĔŅĶĨĶĺěĽŀĭĔŅĶĽƞĚȮĕƟŀĽŀĭȮĴŅĨĶģŅĬĕŀĚĕƟŀĽŀĭȮĔƞŀĬĔŅĶ
ĽŀĭĶŃľĺƞŅĚĳŅėȮŐĸŃĽŀĭĮĸŅĵĳŅėȮŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅȮ 

8) ĔŜŅĔńĭĨŇħĨŅĴŐĸŃĔŅĶĨĶĺěĽŀĭĶŃħńĭįĸėŃŐĬĬĕŀĚĬńĔĻŉĔļŅŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 

5.2 ĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ  
1) ľĸńĔĽŌĨĶȮĨŇħĨŅĴŒľƟŀŅěŅĶĵƢħŜŅŏĬŇĬĔŅĶŒĬĔŅĶĶŅĵĺŇĝŅŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶȮĨŅĴŐĭĭ Ĵėŀ,Ȯ5 ŐĸŃȮĴėŀ,6 ĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħȮľĸńĚĔŅĶŀŀĔ
ĶŃħńĭėŃŐĬĬŒľƟĬńĔĻŉĔļŅĕŀĚĪŋĔĳŅėĔŅĶĻŉĔļŅ 

2) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĪŜŅľĬƟŅĪňŗĶńĭįŇħĝŀĭėĺĭėŋĴȮĨĶĺěĽŀĭįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴŐĭĭĲŀĶƢĴȮĴėŀ,Ȯ5 ŐĸŃȮĴėŀ,6 ŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŒĬ ŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅěŅĔĬńŘĬħŜŅŏĬŇĬĽƞĚįĸĔŅĶŏĶňĵĬŒľƟėĦŃłȮħŜŅŏĬŇĬĔŅĶ
ĨƞŀœĮĵńĚĴľŅĺŇĪĵŅĸńĵȮ 

3) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮħŜŅŏĬŇĬĔŅĶěńħĪŜŅĶŅĵĚŅĬ įĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,7 ĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħȮŏĴŊŗŀĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 
 

6. ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
 

6.1 ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
1) ěńħĽĶĶĚĭĮĶŃĴŅĦŏıŊŗŀěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
2) ĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶŒĝƟĪĶńıĵŅĔĶĶƞĺĴĔńĬĶŃľĺƞŅĚľĸńĔĽŌĨĶĳŅĵŒĬėĦŃŏħňĵĺĔńĬ-ĨƞŅĚȮėĦŃĪńŘĚ
ĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵ 
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6.2 ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
1) ŀŅėŅĶĽŋĺĶĶĦĺŅěĔĔĽŇĔŇěŏĮƦĬĽĩŅĬĪňŗĽŀĬȮıŊŘĬĪňŗĮĶŃĴŅĦȮ/*322ȮĨŅĶŅĚŏĴĨĶȮ
ĮĶŃĔŀĭħƟĺĵľƟŀĚĭĶĶĵŅĵȮ2ȮľƟŀĚȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮ1ȮľƟŀĚȮľƟŀĚĮĶŃĝŋĴȮ1 ľƟŀĚȮȮ
ľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮ0ȮľƟŀĚ 

2) ŀŅėŅĶĻŌĬĵƢŏĶňĵĬĶĺĴȮ&ŀŅėŅĶŏĶňĵĬĶĺĴŐĴƞőěƟȮ5.ȮĮƖ'ȮŏĮƦĬĽĩŅĬĪňŗĽŀĬȮıŊŘĬĪňŗĮĶŃĴŅĦȮ
0*204ȮĨŅĶŅĚŏĴĨĶȮĮĶŃĔŀĭħƟĺĵľƟŀĚĭĶĶĵŅĵȮ/0ȮľƟŀĚȮľƟŀĚĭĶŇĔŅĶėŀĴıŇĺŏĨŀĶƢ-
ŀŇĬŏĨŀĶƢŏĬŖĨȮ3ȮľƟŀĚȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮ/ȮľƟŀĚȮľƟŀĚĮĶŃĝŋĴȮ1ȮľƟŀĚȮľƟŀĚőĩĚŐĽħĚįĸĚŅĬȮ0Ȯ
ľƟŀĚȮ 

3) ėĦŃįĸŇĨĔĶĶĴĔŅĶŏĔļĨĶȮĴňŀŅėŅĶıŊĝĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ&ŀŅėŅĶŏıŇŗĴıŌĸ'ȮŏĮƦĬ
ĽĩŅĬĪňŗĽŀĬȮıŊŘĬĪňŗĮĶŃĴŅĦȮ10*723 ĨŅĶŅĚŏĴĨĶȮĮĶŃĔŀĭħƟĺĵľƟŀĚŏĶňĵĬȮ6Ȯ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮ17 ľƟŀĚȮľƟŀĚĮĶŃĝŋĴȮ1ȮľƟŀĚ 

4) ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴňŀŅėŅĶŏĶňĵĬŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶȮıŊŘĬĪňŗĮĶŃĴŅĦȮ800 ĨŅĶŅĚ
ŏĴĨĶȮĮĶŃĔŀĭħƟĺĵľƟŀĚŏĶňĵĬȮěŜŅĬĺĬȮ4ȮľƟŀĚȮľƟŀĚĮĶŃĝŋĴĕĬŅħŒľĠƞȮěŜŅĬĺĬȮ1ȮľƟŀĚŐĸŃ
ľƟŀĚĮĢŇĭńĨŇĔŅĶěŜŅĬĺĬȮ5 ľƟŀĚȮ 

5) ĻŌĬĵƢĺŇěńĵıĸńĚĚŅĬȮĴňĔĸŋƞĴŀŅėŅĶŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚħƟŅĬıĸńĚĚŅĬȮěŜŅĬĺĬȮ5 
ľĸńĚȮŏĮƦĬĽĩŅĬĪňŗĽŀĬȮıŊŘĬĪňŗĶĺĴĮĶŃĴŅĦȮ1,000 ĨŅĶŅĚŏĴĨĶȮ 

ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĴňĪĶńıĵŅĔĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĕŀĚĽŜŅĬńĔľŀĽĴŋħ
ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĴňĪŋĔĮĶŃŏĳĪĮĶŃĔŀĭħƟĺĵȮľĬńĚĽŊŀ*ȮĺŇĪĵŅĬŇıĬīƢ*ȮĺŅĶĽŅĶȮŐĸŃľĬńĚĽŊŀıŇĴıƢȮěŋĸĽŅĶȮ
ĔķĨĳŅėȮőĽĨĪńĻĬĺńĽħŋȮŐĸŃģŅĬĕƟŀĴŌĸĽŜŅŏĶŖěĶŌĮȮCD-ROM, CD-ROM MULTIMEDIAȮőħĵĪĶńıĵŅĔĶ
ħńĚĔĸƞŅĺĕƟŅĚĨƟĬĴňěŜŅĬĺĬħńĚĬňŘ 

 
ěŜŅĬĺĬľĬńĚĽŊŀȮĦȮĺńĬĪňŗȮ/ȮĔŋĴĳŅıńĬīƢȮı,Ļ,Ȯ034. 

ľĴĺħ ėŜŅŀīŇĭŅĵľĴĺħ ĳŅļŅœĪĵȮ'ŏĸƞĴ&  ĳŅļŅŀńĚĔķļȮ'ŏĸƞĴ&  ĶĺĴ 
... ŏĭŖħŏĨĸŖħ 12,398 2,248 14,646 
/.. ĮĶńĝĠŅ 3,190 329 3,519 
0.. ĻŅĽĬŅ 4,329 359 4,688 
1.. ĽńĚėĴĻŅĽĨĶƢ 48,571 7,361 55,932 
2.. ĳŅļŅĻŅĽĨĶƢ 4,492 1,702 6,194 
3.. ĺŇĪĵŅĻŅĽĨĶƢȮ'ĭĶŇĽŋĪīŇś&  17,640 7,960 25,600 
4.. ĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 48,608 14,779 63,387 
5.. ĻŇĸĮĺńĥĬīĶĶĴȮĳŅļŅ 4,393 1,167 5,560 
6.. ĺĶĶĦĔĶĶĴȮĺĶĶĦėħň 2,674 579 3,253 
7.. ĮĶŃĺńĨŇĻŅĽĨĶƢ 7,309 966 8,275 

ĶĺĴ 153,604 37,450 191,054 
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ĽŊŗŀőĽĨĪńĻĬĺńĽħŋȮĦȮĺńĬĪňŗȮ/ȮĔŋĴĳŅıńĬīƢȮı,Ļ,Ȯ034. 
ĶŅĵĔŅĶ ěŜŅĬĺĬ 

CD/DVD ŏĔļĨĶ 257 
CD/DVD ĽŅĶėħň 1,043 
CD/DVD ĭĪŏĶňĵĬĳŅļŅ 226 
CD/DVD ĞňħňĶŀĴĪńŗĺœĮ 1,274 
CD/DVD ĭńĬŏĪŇĚ 2,501 

ĶĺĴ 5,301 
 

ĭĪėĺŅĴŐĸŃģŅĬĕƟŀĴŌĸĨƞŅĚȮŕȮĦȮĺńĬĪňŗȮ/ȮĔŋĴĳŅıńĬīƢȮȮı,Ļ,Ȯ034. 
ľńĺĕƟŀ ěŜŅĬĺĬ ĝĬŇħ 

ĭĪėĺŅĴĺŅĶĽŅĶ 139,717 ĭĪėĺŅĴ 
ĺŅĶĽŅĶĳŅļŅœĪĵ 61/ ģŅĬĕƟŀĴŌĸ 
ĺŅĶĽŅĶĳŅļŅĨƞŅĚĮĶŃŏĪĻ 25/ ģŅĬĕƟŀĴŌĸ 
ģŅĬĕƟŀĴŌĸŀŀĬœĸĬƢ /0 ģŅĬĕƟŀĴŌĸ 
ģŅĬĕƟŀĴŌĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&E-book, E-clipping, E-journal) /7 ģŅĬĕƟŀĴŌĸ 
Single Search 1  
ĺŅĶĽŅĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 13 ĶŅĵĝŊŗŀ 

  
ĬŀĔěŅĔĬňŘĵńĚĴňľƟŀĚĽĴŋħĕŀĚŐĨƞĸŃėĦŃŒĬĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŐĸŃľƟŀĚĽĴŋħĕŀĚľĬƞĺĵĚŅĬŀŊŗĬŕ ŒĬ

ěńĚľĺńħŏĝňĵĚŒľĴƞȮŏĝƞĬȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĝňĵĚŒľĴƞȮĴľŅĺŇĪĵŅĸńĵĶŅĝĴĚėĸ 
ĸƟŅĬĬŅȮĳŅėıŅĵńıȮŏĝňĵĚŒľĴƞȮĴľŅĺŇĪĵŅĸńĵıŅĵńıȮŏĮƦĬĨƟĬȮŐĸŃĵńĚĴňĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶŐĭĭŏĝŊŗŀĴőĵĚ 
ŏėĶŊŀĕƞŅĵŒĬģŅĬĕƟŀĴŌĸȮJournal Link ŐĸŃĺŇĪĵŅĬŇıĬīƢ-ĚŅĬĺŇěńĵŀŀĬœĸĬƢȮĨĸŀħěĬĽľĭĶĶĦŅĬŋĔĶĴ  

 
6.3 ĔŅĶěńħľŅĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟŏıŇŗĴŏĨŇĴ 

1) ĴľŅĺŇĪĵŅĸńĵĴňėĦŃĪŜŅĚŅĬĮĶŃŏĴŇĬĽĴĶĶĩĬŃŐĸŃĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢȮ
ŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶěńħĨńŘĚĻŌĬĵƢŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕńŘĬĽŌĚ 

2) ĺŇĪĵŅĸńĵłȮěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖŒĬĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĨŜŅĶŅȮ
ĽŊŗŀŀŋĮĔĶĦƢŒĬľƟŀĚŏĶňĵĬŐĸŃĮĢŇĭńĨŇĔŅĶŒľƟĪńĬĽĴńĵ 

3) ĺŇĪĵŅĸńĵłȮěńħĮĶŃĝŋĴŏıŊŗŀŒľƟėĦŅěŅĶĵƢĶƞĺĴĔńĬĺŅĚŐįĬŒĬĔŅĶŏĽĬŀĚĭĮĶŃĴŅĦėĶŋĳńĦĤƢ
ŐĸŃŀŋĮĔĶĦƢĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 
6.4 ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

1) ĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĮĶŃěŜŅĪŋĔĮƖěŅĔįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬ 
2)   ĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀěŅĔėĺŅĴĨƟŀĚĔŅĶŒĝƟĕŀĚŀŅěŅĶĵƢŐĸŃįŌƟŏĶňĵĬĪŋĔĶŅĵĺŇĝŅ 
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5,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) 
 

ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
ĮƖĔŅĶĻŉĔļŅ (ĮƖĪňŗ' 

1 2 3 4 5 
1. ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶȮ
ĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬ ĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅȮŏĬŇĬĚŅĬĕŀĚ
ľĸńĔĽŌĨĶ  

Õ Õ Õ Õ Õ 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ.Ȯ2 ĪňŗĽŀħėĸƟŀĚĔńĭ
ĔĶŀĭ ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-
ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň'  

Õ Õ Õ Õ Õ 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢȮ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭ Ĵėŀ, 3 ŐĸŃȮĴėŀ,4 ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶ
ŏĮƕħ ĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ  

Õ Õ Õ Õ Õ 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ 
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,Ȯ5 
ŐĸŃȮĴėŀ,6 ĳŅĵŒĬȮ30 ĺńĬ ľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟ
ėĶĭĪŋĔȮĶŅĵĺŇĝŅ 

Õ Õ Õ Õ Õ 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀȮ7. 
ĳŅĵŒĬȮ60 ĺńĬ ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ Õ Õ Õ Õ Õ 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶ
ŏĶňĵĬĶŌƟĪňŗȮĔŜŅľĬħŒĬȮĴėŀ,3 ŐĸŃĴėŀ,4 (ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25 
ĕŀĚĶŅĵĺŇĝŅȮĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

Õ Õ Õ Õ Õ 

7. ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
ľĶŊŀ ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗȮ
ĶŅĵĚŅĬŒĬȮĴėŀ,7 ĮƖĪňŗŐĸƟĺ 

 Õ Õ Õ Õ 

8. ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬ 
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ Õ Õ Õ Õ Õ 

9. ŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀ
ĺŇĝŅĝňı ŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ Õ Õ Õ Õ Õ 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶȮ
ıńĥĬŅĺŇĝŅĔŅĶ ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ50 ĨƞŀĮƖ Õ Õ Õ Õ Õ 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ 
ėŋĦĳŅıľĸńĔĽŌĨĶŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ3.51 ěŅĔėŃŐĬĬŏĨŖĴȮ5.0  

   Õ Õ 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞ
ĬƟŀĵȮĔĺƞŅȮ3.51 ěŅĔėŃŐĬĬŏĨŖĴȮ5.0  

    Õ 

ĶĺĴĨńĺĭƞĚĝňŘĭńĚėńĭĪňŗĨƟŀĚħŜŅŏĬŇĬĔŅĶĕƟŀȮ1-5 ŒĬŐĨƞĸŃĮƖ 5 5 5 5 5 
ĶĺĴĨńĺĭƞĚĝňŘŒĬŐĨƞĸŃĮƖ 9 10 10 11 12 
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ľĴĺħĪňŗȮȮ6ȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
1.1 ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

ĔŅĶĮĶŃĝŋĴĶƞĺĴĔńĬĶŃľĺƞŅĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬŒĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ 

1.2 ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬőħĵĬńĔĻŉĔļŅĪŋĔĮĸŅĵĳŅėĔŅĶĻŉĔļŅőħĵĴľŅĺŇĪĵŅĸńĵŏĮƦĬįŌƟěńħĪŜŅĔŅĶ
ĮĶŃŏĴŇĬ 

0,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ  
2.1 őħĵĬńĔĻŉĔļŅŐĸŃĭńĦĤŇĨ 

 - ĮĶŃŏĴŇĬľĸńĔĽŌĨĶěŅĔĬńĔĻŉĔļŅĪŋĔĝńŘĬĮƖȮŐĸŃĭńĦĤŇĨĪňŗěĭĨŅĴľĸńĔĽŌĨĶőħĵĺŇīňĔŅĶĽńĴĳŅļĦƢȮȮ
ŐĭĭĽŜŅĶĺěȮŐĸŃŏĮƕħŏĺŖĭœĞħƢŏıŊŗŀĶńĭĕƟŀĴŌĸĵƟŀĬĔĸńĭ 

2.2 įŌƟĪĶĚėŋĦĺŋĥŇŐĸŃ-ľĶŊŀįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔ 
 - ĮĶŃŏĴŇĬľĸńĔĽŌĨĶěŅĔėĦŃĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇȮŐĸŃ-ľĶŊŀįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔȮőħĵħŌěŅĔ
ĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĕƟŀĴŌĸĵƟŀĬĔĸńĭěŅĔĬńĔĻŉĔļŅĪŋĔĝńŘĬĮƖȮĭńĦĤŇĨĪňŗěĭĨŅĴľĸńĔĽŌĨĶ
ŐĸŃĬŅĵěƟŅĚ-įŌƟĮĶŃĔŀĭĔŅĶŐĸŃĔŅĶŏĵňŗĵĴĝĴ 

2.3 ĬŅĵěƟŅĚ-įŌƟĮĶŃĔŀĭĔŅĶȮȮȮȮȮ 
 - ĮĶŃŏĴŇĬĬŅĵěƟŅĚ-įŌƟĮĶŃĔŀĭĔŅĶȮőħĵĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀėŋĦĳŅıĭńĦĤŇĨȮŐĸŃĔŅĶĬŜŅ
ėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĪŜŅĚŅĬȮȮȮ 
 
3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 

ĮĶŃŏĴŇĬĨŅĴĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗȮ7ȮĕƟŀȮ7ȮőħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚ
ĬƟŀĵȮ3ȮėĬȮĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ1ȮėĬ  

 
4. ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐĸŃŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
 1)  ŀŅěŅĶĵƢĮĶŃěŜŅĺŇĝŅěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĶŅĵĺŇĝŅŏĴŊŗŀĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅŏĽĬŀ
įƞŅĬŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĺŇĪĵŅĸńĵȮȮȮ 
 2) ěńħĮĶŃĝŋĴŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃėĦŅěŅĶĵƢĪňŗŏĔňŗĵĺĕƟŀĚȮıŇěŅĶĦŅĪĭĪĺĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶ
ħŜŅŏĬŇĬĔŅĶŀŊŗĬŕȮŏıŊŗŀŒĝƟŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĮƖĨƞŀœĮ 
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ĳŅėįĬĺĔ 
 
ŏŀĔĽŅĶŐĬĭ /ȮȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮŏĔĦĤƢĴŅĨĶģŅĬȮȮľĸńĔĽŌĨĶŏĔƞŅȮů  
ȮȮȮȮ ľĸńĔĽŌĨĶŒľĴƞ  
ŏŀĔĽŅĶŐĬĭ 0ȮȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĸŃŏŀňĵħĨŅĴőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏĔƞŅůľĸńĔĽŌĨĶŒľĴƞ  
ŏŀĔĽŅĶŐĬĭ 1ȮȮĽŅĶŃĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮȮȮȮȮ 
ȮȮȮȮȮȮ  ȮȮȮȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/'  
ŏŀĔĽŅĶŐĬĭ 2ȮȮĮĶŃĺńĨŇŐĸŃįĸĚŅĬĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
ŏŀĔĽŅĶŐĬĭ 5ȮȮĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŏĶŊŗŀĚȮĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

   ȮĶŃħńĭĮĶŇĠĠŅĨĶňȮȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
ŏŀĔĽŅĶŐĬĭ 6ȮȮĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŏĶŊŗŀĚȮĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĶŃħńĭ 

ȮȮȮȮĮĶŇĠĠŅĨĶňȮȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
ŏŀĔĽŅĶŐĬĭ 7ȮȮĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮȮȮ 

ȮȮȮȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
ŏŀĔĽŅĶŐĬĭ 8ȮȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0334 
ŏŀĔĽŅĶŐĬĭ 9ȮȮĽńĠĠŅěƟŅĚŀŅěŅĶĵƢĝŅĺĨƞŅĚĮĶŃŏĪĻ 
ŏŀĔĽŅĶŐĬĭ 10ȮĴŅĨĶģŅĬėŋĦĺŋĨŇĶŃħńĭĮĶŇĠĠŅĨĶňĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮı,Ļ,2553  

ȮȮȮȮ 
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ŏŀĔĽŅĶŐĬĭȮ/Ȯ 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĔńĭŏĔĦĤƢĴŅĨĶģŅĬȮľĸńĔĽŌĨĶŏĔƞŅ+ľĸńĔĽŌĨĶŒľĴƞ 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ &ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561) 
ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

/,ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĳŅĵľĸńĚĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕȮŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭőėĶĚĽĶƟŅĚŏħŇĴȮŐĸŃŏĔĦĤƢ
ĴŅĨĶģŅĬĕŀĚĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮĮĶŅĔĢħńĚĬňŘ 

 

ľĴĺħĺŇĝŅ 
ŏĔĦĤƢĔĶŃĪĶĺĚ 
ĻŉĔļŅīŇĔŅĶ 

őėĶĚĽĶƟŅĚ 
ŏħŇĴ 

őėĶĚĽĶƟŅĚ 
ŒľĴƞ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  œĴƞĨŗŜŅĔĺƞŅȮ1.ȮľĬƞĺĵĔŇĨ 1. 30 
1. ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ   4 6 
2. ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ  4 6 
3. ĔĸŋƞĴĺŇĝŅĳŅļŅ  /0 12 
4. ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ  4 6 
ľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĨŗŜŅĔĺƞŅȮ62ȮľĬƞĺĵĔŇĨ /.. 99 

5. ĔĸŋƞĴĺŇĝŅŐĔĬ      53 47 
6. ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ  41 37 
7. ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ    6 15 
8. ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  + + 
ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĨŗŜŅĔĺƞŅȮ4ȮľĬƞĺĵĔŇĨ 6 6 
ľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨȮȮȮȮȮȮ - - - 
ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ - - - 

ĶĺĴ œĴƞĨŗŜŅĔĺƞŅȮ/0. 136 135 
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ŏŀĔĽŅĶŐĬĭȮ0Ȯ 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĸŃŏŀňĵħĨŅĴőėĶĚĽĶƟŅĚȮľĸńĔĽŌĨĶŏĔƞŅ+ľĸńĔĽŌĨĶŒľĴƞ 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361) 
 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2556) 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĪňŗĕŀĮĶńĭĮĶŋĚŐĔƟœĕ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561) 
ľĴŅĵŏľĨŋ 

ĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵȮĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
ĳŅļŅŀńĚĔķļȮBachelor of Science Program in Renewable 
Energy 

ĝŊŗŀľĸńĔĽŌĨĶ 
ĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 
Bachelor of Engineering Program in Renewable Energy 

 ŏĮĸňŗĵĬŐĮĸĚ 
 

ĝŊŗŀĮĶŇĠĠŅ 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ' ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&ıĸńĚĚŅĬĪħŐĪĬ' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅœĪĵ' ĺĪ,ĭ,Ȯ&ıĸńĚĚŅĬĪħŐĪĬ' 
ĝŊŗŀŏĨŖĴ (ĳŅļŅŀńĚĔķļ'  Bachelor of Science (Renewable Energy) 
ĝŊŗŀĵƞŀ (ĳŅļŅŀńĚĔķļ'ȮB.Sc. (Renewable Energy) 

ĝŊŗŀĮĶŇĠĠŅ 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ' ĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮ&ıĸńĚĚŅĬĪħŐĪĬ' 
ĝŊŗŀĵƞŀȮ&ĳŅļŅœĪĵ'ȮĺĻ,ĭ, (ıĸńĚĚŅĬĪħŐĪĬ' 
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅŀńĚĔķļ'  Bachelor of Engineering 
                            (Renewable Energy) 
ĝŊŗŀĵƞŀȮ&ĳŅļŅŀńĚĔķļ'  B.Eng. (Renewable Energy) 

 ŏĮĸňŗĵĬŐĮĸĚ 

    ľĬƞĺĵĔŇĨ     ľĬƞĺĵĔŇĨ   
ěŜŅĬĺĬľĬƞĺĵĔŇĨĪńŘĚľĴħ 136   ěŜŅĬĺĬľĬƞĺĵĔŇĨĪńŘĚľĴħ 135 ĸħĸĚ 
  ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  30   ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  30 ėĚŏħŇĴ 
  -   ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ  6   -   ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ  6 ėĚŏħŇĴ 
  -   ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 6   -   ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 6 ėĚŏħŇĴ 
  -   ĔĸŋƞĴĺŇĝŅĳŅļŅ 12   -   ĔĸŋƞĴĺŇĝŅĳŅļŅ 12 ėĚŏħŇĴ 
  -   ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 6   -   ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 6 ėĚŏħŇĴ 
  ľĴĺħĺŇĝŅŏĜıŅŃ 100   ľĴĺħĺŇĝŅŏĜıŅŃ 99 ĸħĸĚ 
  -   ĔĸŋƞĴĺŇĝŅŐĔĬ     53   -   ĔĸŋƞĴĺŇĝŅŐĔĬ     47 ĸħĸĚ 
  -   ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 41   -   ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 37 ĸħĸĚ 
  -   ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ   6   -   ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ   15 ŏıŇŗĴĕŉŘĬ 
  ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 6   ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 6 ĸħĸĚ 
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őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2556) 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĪňŗĕŀĮĶńĭĮĶŋĚŐĔƟœĕ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561) 
ľĴŅĵŏľĨŋ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ ĶĺĴ 30 ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ ĶĺĴ 30 ėĚŏħŇĴ 
1.1 ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 6 1.1 ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 6 ėĚŏħŇĴ 
  ĻĪȮ021 ĽńĚėĴĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3 (2-3-5)   ĻĪȮ021 ĽńĚėĴĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3 (2-3-5) ėĚŏħŇĴ 
  ĻĪȮ022 ŀŅĶĵīĶĶĴőĸĔ 3 (2-3-5)   ĻĪȮ022 ŀŅĶĵīĶĶĴőĸĔ 3 (2-3-5) ŏĮĸňŗĵĬ

ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

  ĔĝȮ321 ŏĻĶļģĔŇěıŀŏıňĵĚŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 3 (0-2-1)   ĔĝȮ321 ŏĻĶļģĔŇěıŀŏıňĵĚŐĸŃĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬ 

3 (0-2-1) ėĚŏħŇĴ 

  ĻĪȮ104 ĴĬŋļĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴ 3 (1-4-4)   ĻĪȮ104 ĴĬŋļĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴ 3 (1-4-4) ŏĮĸňŗĵĬ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

  ĻĪȮ302 ĽńĚėĴŐĸŃĺńĥĬīĶĶĴœĪĵ                   3 (3-0-6)   ĻĪȮ302 ĽńĚėĴŐĸŃĺńĥĬīĶĶĴœĪĵ                   3 (3-0-6) ėĚŏħŇĴ 
1.2 ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 6 1.2 ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 6 ėĚŏħŇĴ 
  ĻĪȮ011 ĴĬŋļĵƢĔńĭėĺŅĴĚŅĴĪŅĚĻŇĸĮŃ 3 (0-3-1)   ĻĪȮ011 ĴĬŋļĵƢĔńĭėĺŅĴĚŅĴĪŅĚĻŇĸĮŃ 3 (0-3-1) ėĚŏħŇĴ 
  ĻĪȮ012 ěŇĨĺŇĪĵŅĔńĭıķĨŇĔĶĶĴĴĬŋļĵƢ 3 (3-0-6)   ĻĪȮ012 ěŇĨĺŇĪĵŅĔńĭıķĨŇĔĶĶĴĴĬŋļĵƢ 3 (3-0-6) ėĚŏħŇĴ 
  ĻĪȮ013 ĽŋĕĳŅıŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨ 3 (1-4-4)   ĻĪȮ013 ĽŋĕĳŅıŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨ 3 (2-2-5) ŐĔƟœĕěŜŅĬĺĬ

ĝńŗĺőĴĚ 
ĭĶĶĵŅĵ+
ĮĢŇĭńĨŇ 

  ĻĪȮ180 ĻŇĸĮŃĔńĭėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 3 (3-0-6)   ĻĪȮ180 ĻŇĸĮŃĔńĭėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 3 (3-0-6) ėĚŏħŇĴ 
  ĻĪȮ304 ĻŅĽĨĶƢŐĸŃĻŇĸĮƝŐľƞĚĮƤĠĠŅ 3 (3-0-6)    ĻĪȮ304 ĻŅĽĨĶƢŐĸŃĻŇĸĮƝŐľƞĚĮƤĠĠŅ 3 (3-0-6)  ŏĮĸňŗĵĬ

ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

  ĻĪȮ305 ĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃıńĥĬŅĔŅĶĕŀĚĸƟŅĬĬŅ 3 (0-3-1)   ĻĪȮ305 ĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃıńĥĬŅĔŅĶĕŀĚ
ĸƟŅĬĬŅ 

3 (0-3-1) ŏĮĸňŗĵĬ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

1.3 ĔĸŋƞĴĺŇĝŅĳŅļŅ 12 1.3 ĔĸŋƞĴĺŇĝŅĳŅļŅ 12 ėĚŏħŇĴ 
  ĻĪ 141 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3 (3-0-6)   ĻĪ 141 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3 (3-0-6) ėĚŏħŇĴ 
  ĻĪ 142 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 3 (2-2-5)   ĻĪ 142 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 3 (2-2-5) ėĚŏħŇĴ 
  ĻĪ 031 ĔŅĶŒĝƟĳŅļŅœĪĵ 3 (1-4-4)   ĻĪ 031 ĔŅĶŒĝƟĳŅļŅœĪĵ 3 (2-2-5) ŐĔƟœĕěŜŅĬĺĬ

ĝńŗĺőĴĚ 
ĭĶĶĵŅĵ+
ĮĢŇĭńĨŇ 

  ĻĪ 241 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃȮ
ŏĪėőĬőĸĵňȮ1 

3 (3-0-6)   ĻĪ 241 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃȮ
ŏĪėőĬőĸĵňȮ1 

3 (3-0-6) ŏĮĸňŗĵĬ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

1.4 ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢł 6  1.4 ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢł 6   
  įļ 101 ŏĔļĨĶŏıŊŗŀĝňĺŇĨ 3 (1-4-4)   įļ 101 ŏĔļĨĶŏıŊŗŀĝňĺŇĨ 3 (1-4-4) ŏĮĸňŗĵĬ

ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

  ĺĪ 101  ĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĝňĺŇĨ 3 (2-3-5)   ĺĪ 101  ĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĝňĺŇĨ 3 (2-3-5) ėĚŏħŇĴ 
  ĺĪ102  ĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3 (2-3-5)   ĺĪ102  ĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3 (2-3-5) ėĚŏħŇĴ 
  ĻĪ 014 ĔŅĶĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅ 3 (1-4-4)   ĻĪ 014 ĔŅĶĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅ 3 (2-2-5) ŐĔƟœĕěŜŅĬĺĬ

ĝńŗĺőĴĚ 
ĭĶĶĵŅĵ+
ĮĢŇĭńĨŇ 
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őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2556) 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĪňŗĕŀĮĶńĭĮĶŋĚŐĔƟœĕ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561) 
ľĴŅĵŏľĨŋ 

  ĺŀ 101 ĺŇĻĺĔĶĶĴŏĭŊŘŀĚĨƟĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3 (2-3-5)   ĺŀ 101 ĺŇĻĺĔĶĶĴŏĭŊŘŀĚĨƟĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3 (2-3-5) ėĚŏħŇĴ 
  ĺŀ 102 ĬŅĬŅĽŅĶŃŏĔňŗĵĺĔńĭŀŅľŅĶŐĸŃĵŅ 3 (2-3-5)   ĺŀ 102 ĬŅĬŅĽŅĶŃŏĔňŗĵĺĔńĭŀŅľŅĶŐĸŃĵŅ 3 (2-3-5) ėĚŏħŇĴ 
2. ľĴĺħĺŇĝŅŏĜıŅŃ  ĶĺĴ 100 2. ľĴĺħĺŇĝŅŏĜıŅŃ  ĶĺĴ 99 ĸħĸĚ 
2.1 ĔĸŋƞĴĺŇĝŅŐĔĬ 53 2.1 ĔĸŋƞĴĺŇĝŅŐĔĬ 47 ĸħĸĚ 
  ėĴ 101 ľĸńĔŏėĴňȮ1 3 (3-0-6)       ĵĔŏĸŇĔ 
  ėĴ 102 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 1 (0-3-1)       ĵĔŏĸŇĔ 
  ėĴ 103 ľĸńĔŏėĴňȮ2  3 (3-0-6)            ĵĔŏĸŇĔ 
  ėĴ 104 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ2  1 (0-3-1)             ĵĔŏĸŇĔ 
        ėĴȮ105 ŏėĴňıŊŘĬģŅĬ 3 (0-2-1) ŏıŇŗĴŒľĴƞ 
        ėĴȮ106 ĮĢŇĭńĨŇĔŅĶŏėĴňıŊŘĬģŅĬ 1 (3-0-6) ŏıŇŗĴŒľĴƞ 
  ĲĽ 105 ĲƕĽŇĔĽƢĪńŗĺœĮȮ1 3 (2-3-5)   ĲĽȮ105 ĲƕĽŇĔĽƢĪńŗĺœĮȮ1 3 (2-3-5) ėĚŏħŇĴ 
  ĲĽ 106 ĲƕĽŇĔĽƢĪńŗĺœĮȮ2 3 (2-3-5)   ĲĽȮ106 ĲƕĽŇĔĽƢĪńŗĺœĮȮ2 3 (2-3-5) ėĚŏħŇĴ 
  ėĻ 133 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢȮ1  3 (3-0-6)       ĵĔŏĸŇĔ 
  ėĻ 134 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢȮ2  3 (3-0-6)       ĵĔŏĸŇĔ 
        ėĻȮ103 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ1 3 (3-0-6) ŏıŇŗĴŒľĴƞ 
        ėĻȮ104 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĻĺĔĶĶĴȮ2 3 (2-2-5) ŏıŇŗĴŒľĴƞ 
  ėĴ 250 ŏėĴňŀŇĬĪĶňĵƢ  3 (2-3-5)       ĵĔŏĸŇĔ 
  ėĻ 361 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 3 (3-0-6)       ĵĔŏĸŇĔ 
        ėĻȮ239 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3 (3-0-6) ŏıŇŗĴŒľĴƞ 
  ĻĮȮ241  ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ1 1 (3-0-6)   ĻĮȮ241 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ1 1 (3-0-6) ėĚŏħŇĴ 
  ĻĮȮ242  ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ2 1 (3-0-6)   ĻĮȮ242 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ2 1 (3-0-6) ėĚŏħŇĴ 
  ĻĮȮ243  ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ3 2 (3-0-6)   ĻĮȮ243 ĔŅĶıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļȮ3 1 (3-0-6) ĮĶńĭľĬƞĺĵĔŇĨ 
        ıĚȮ101 ıĸńĚĚŅĬĪħŐĪĬ  3 (2-2-5) ŏıŇŗĴŒľĴƞ 
        ıĚȮ102 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ1 2 (1-4-4) ŏıŇŗĴŒľĴƞ 
        ıĚȮ200 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ2 1 (2-2-5) ŏıŇŗĴŒľĴƞ 
  ĺĔȮ101 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮ1     2 (1-3-3)       ĵĔŏĸŇĔ 
  ĺĔȮ191 ĔŅĶİƗĔĚŅĬőĶĚĚŅĬ 1 (0-3-1)       ĵĔŏĸŇĔ 
  ıĚȮ200 ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃĔĸĻŅĽĨĶƢĕŀĚœľĸ
ŏĭŊŘŀĚĨƟĬ 

3 (3-0-6)       ĵĔŏĸŇĔ 

  ıĚȮ201 ŏėĶŊŗŀĚĵĬĨƢŏĭŊŘŀĚĨƟĬ 3 (2-3-5)   ıĚȮ201 ŀŋĦľıĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 3 (3-0-6) ĮĶńĭĝŊŗŀĺŇĝŅ 
  ıĚȮ202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ 3 (2-3-5)   ıĚȮ202 œĲĲƚŅŏĭŊŘŀĚĨƟĬ 3 (2-3-5) ėĚŏħŇĴ 
        ıĚȮ203 ŏėĴňŐĸŃĝňĺĺŇĪĵŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
        ıĚȮ204 ĔĸĻŅĽĨĶƢĕŀĚœľĸĺŇĻĺĔĶĶĴ 3 (3-0-6) ŏıŇŗĴŒľĴƞ 
  ıĚȮ203 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭȮȮ 
ıĸńĚĚŅĬȮ1 

3 (2-3-5)   ıĚȮ205 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭ
ıĸńĚĚŅĬȮ1 

3 (2-3-5) ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 

  ıĚȮ204 ĝňĺĺŇĪĵŅĪŅĚıĸńĚĚŅĬĪħŐĪĬ 3 (3-0-6)       ĵĔŏĸŇĔ 
  ıĚȮ205 īĶĦňĺŇĪĵŅĪŅĚıĸńĚĚŅĬ 3 (3-0-6)       ĵĔŏĸŇĔ 
        ıĚȮ291 ĔŅĶİƗĔıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴ 1 (0-3-1) ŏıŇŗĴŒľĴƞ 
  ıĚȮ301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŏĭŊŘŀĚĨƟĬ 3 (3-0-6)   ıĚȮ301 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŏĭŊŘŀĚĨƟĬ 3 (2-3-5) ŐĔƟœĕěŜŅĬĺĬ

ĝńŗĺőĴĚ 
ĭĶĶĵŅĵ+
ĮĢŇĭńĨŇ 
 
 
 



Ĵėŀ,0           121 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2556) 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĪňŗĕŀĮĶńĭĮĶŋĚŐĔƟœĕ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561) 
ľĴŅĵŏľĨŋ 

2.2 ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 41 2.2 ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 37 ĸħĸĚ 
  ıĚȮ210 ıĸńĚĚŅĬĪħŐĪĬ 3 (3-0-6)       ŏĮĸňŗĵĬŏĮƦĬĺŇĝŅ

ŐĔĬȮŏĮĸňŗĵĬ
ĶľńĽ 

  ıĚȮ420 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 3 (3-0-6)   ıĚȮ210 ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴ 3 (3-0-6) ŏĮĸňĵĬĶľńĽĺŇĝŅ 
        ıĚȮ211 ĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵĪŅĚĺŇĻĺĔĶĶĴ

ıĸńĚĚŅĬ 
1 (0-3-1) ŏıŇŗĴŒľĴƞ 

  ıĚȮ310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭėĺĭėŋĴıĸńĚĚŅĬ 3 (2-3-5)   ıĚȮ310 ŏėĶŊŗŀĚĴŊŀĺńħŐĸŃĶŃĭĭėĺĭėŋĴıĸńĚĚŅĬ  3 (0-3-1) ėĚŏħŇĴ 
        ıĚȮ311 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
        ıĚȮ312 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĝňĺĴĺĸ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
        ıĚȮ313 ĔŅĶŏĝŊŗŀĴőĵĚőėĶĚĕƞŅĵĶŃĭĭœĲĲƚŅŐĸŃ

ŏėĶŊŀĕƞŅĵŀńěĜĶŇĵŃ 
3 (2-3-5) ŏıŇŗĴŒľĴƞ 

        ıĚȮ314 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬŀŅėŅĶ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
  ıĚȮ311 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃĝňĺĴĺĸ 3 (2-3-5)       ĵĔŏĸŇĔ 
  ıĚȮ312 ŏĪėőĬőĸĵňıĸńĚĚŅĬĸĴŐĸŃŐĽĚŀŅĪŇĨĵƢ 3 (2-3-5)       ĵĔŏĸŇĔ 
  ıĚȮ313 ŏĪėőĬőĸĵňıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢ 3 (2-3-5)       ĵƟŅĵŏĮƦĬ

ĺŇĝŅŏŀĔŏĸŊŀĔ  
  ıĚȮ314 ŏĪėőĬőĸĵňıĸńĚĚŅĬĬŘŜŅŐĸŃėĺŅĴĶƟŀĬŒĨƟ
ıŇĳı 

3 (2-3-5)       ĵĔŏĸŇĔ 

  ıĚȮ315 ĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃėĺŅĴĮĸŀħĳńĵħƟŅĬ
ıĸńĚĚŅĬ 

1 (0-3-1)       ĵĔŏĸŇĔ 

  ıĚȮ421  ĔŅĶĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ 3 (3-0-6)       ĵĔŏĸŇĔ 
  ıĚȮ423 ĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
ŀŅėŅĶŐĸŃőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5)       ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ
ŐĸŃĵƟŅĵŏĮƦĬ
ĺŇĝŅŏŀĔŏĸŊŀĔ 

  ıĚȮ499 ĽńĴĴĬŅ 1 (0-2-1)   ıĚȮ391 ĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 1 (0-2-1) ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ
ŐĸŃĝŊŗŀĺŇĝŅ 

        ıĚȮ392 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬĮĶŇĪńĻĬƢ 1 (0-2-1) ŏıŇŗĴŒľĴƞ 
        ıĚȮ411 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬőĶĚĚŅĬ

ŀŋĨĽŅľĔĶĶĴ 
3 (2-3-5) ŏıŇŗĴŒľĴƞ 

        ıĚȮ412 ŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶĺŅĚŐįĬīŋĶĔŇě
ıĸńĚĚŅĬ       

3 (3-0-6) ŏıŇŗĴŒľĴƞ 

        ıĚȮ491 ĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĪħŐĪĬ  

1 (0-3-1) ŏıŇŗĴŒľĴƞ 

  ıĚȮ410 őėĶĚĚŅĬıĸńĚĚŅĬĪħŐĪĬ 3 (0-9-0)   ıĚȮ492 őėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 3 (0-9-0) ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ
ŐĸŃĝŊŗŀĺŇĝŅ 

  ıĚȮ497 ĽľĔŇěĻŉĔļŅ 9 ĮġŇĭńĨŇ
œĴƞĬƟŀĵ
ĔĺƞŅȮ16 
ĽńĮħŅľƢ 

  ıĚȮ497 ĽľĔŇěĻŉĔļŅ 6 ĮġŇĭńĨŇ
œĴƞĬƟŀĵ
ĔĺƞŅȮ16 
ĽńĮħŅľƢ 

ĮĶńĭľĬƞĺĵĔŇĨ 
  ıĚȮ498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃ   ıĚȮ498 ĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃ ĮĶńĭľĬƞĺĵĔŇĨ 
  ıĚȮ499 ĔŅĶĻŉĔļŅľĶŊŀȮİƗĔĚŅĬȮľĶŊŀȮİƗĔŀĭĶĴ
ĨƞŅĚĮĶŃŏĪĻ 

  ıĚȮ499 ĔŅĶĻŉĔļŅľĶŊŀȮİƗĔĚŅĬȮľĶŊŀȮİƗĔŀĭĶĴ
ĨƞŅĚĮĶŃŏĪĻ 

ĮĶńĭľĬƞĺĵĔŇĨ 

2.3  ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ 6 2.3  ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔȮ 15 ŏıŇŗĴĕŉŘĬ 
        ıĚȮ420 ĔŅĶŏĮĸňŗĵĬĶŌĮĕĵŃŏĮƦĬıĸńĚĚŅĬ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
    ıĚȮ421 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅı 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
  ıĚȮ211 ıŊĝıĸńĚĚŅĬĪħŐĪĬ  3 (2-3-5)     ĵĔŏĸŇĔ 
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őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2556) 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĪňŗĕŀĮĶńĭĮĶŋĚŐĔƟœĕ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561) 
ľĴŅĵŏľĨŋ 

    ıĚȮ422 ŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃıŊĝ
ıĸńĚĚŅĬ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

        ıĚȮ423 ĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅŐĸŃŏėĶŊŗŀĚĵĬĨƢ
ŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

  ıĚȮ316 ŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚıĸńĚĚŅĬľĴŋĬŏĺňĵĬ 3 (2-3-5)     ĵĔŏĸŇĔ 
 ıĚȮ317 ĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅı 3 (2-3-5)    ĵĔŏĸŇĔ 
    ıĚȮ424 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢ 3 (2-3-6) ĵƟŅĵĴŅěŅĔ

ĺŇĝŅŏŀĔĭńĚėńĭȮ
ŏĮĸňŗĵĬĝŊŗŀȮ
ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 
ŏĮĸňŗĵĬľĬƞĺĵ
ĔŇĨ 

    ıĚȮ425 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
    ıĚȮ426 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĬŘŜŅ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
    ıĚ 427 ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨœĲĲƚŅıĸńĚĚŅĬ

ŐĽĚŀŅĪŇĨĵƢ 
 ŏıŇŗĴŒľĴƞ 

    ıĚȮ428  ĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅĶƟŀĬ
ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

 ŏıŇŗĴŒľĴƞ 

        ıĚȮ429 ĺŇĻĺĔĶĶĴıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳı 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
  ıĚȮ318 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 3 (2-3-5)       ĵĔŏĸŇĔ 
 ıĚȮ412 ĔŅĶŀĭŐľƟĚħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 3 (2-3-5)  ıĚȮ430 ĔŅĶŀĭŐľƟĚįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶħƟĺĵ

ıĸńĚĚŅĬĪħŐĪĬ 
3 (2-3-5) ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮ

ŐĸŃĝŊŘŀĺŇĝŅ 
 ıĚȮ424 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅėŏĔļĨĶĔĶĶĴ 3 (2-3-5)  ıĚȮ431 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅėŏĔļĨĶĔĶĶĴ 3 (2-3-5) ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 

ŏĮĸňŗĵĬ
ėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

  ıĚȮ220 ĔŅĶĺŅĚŐįĬıĸńĚĚŅĬĝŋĴĝĬ 3 (2-3-5)     ĵĔŏĸŇĔ 
      ıĚȮ432 ĔŅĶěńħĔŅĶŐĸŃŐįĬıĸńĚĚŅĬĝŋĴĝĬ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
  ıĚȮ319 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ĽŜŅľĶńĭıĸńĚĚŅĬ 

3 (2-3-5)     ĵĔŏĸŇĔ 

 ıĚȮ411 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭ
ıĸńĚĚŅĬȮ2 

3 (2-3-5)  ıĚȮ433 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭ
ıĸńĚĚŅĬȮ2 

3 (2-3-5) ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 

    ıĚȮ434 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽŊŗŀĽŅĶĪĬŏĪėŐĸŃ
őĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĚŅĬıĸńĚĚŅĬ 

3 (2-3-5) ŏıŇŗĴŒľĴƞ 

      ıĚȮ435 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬőĶĚĚŅĬĕńŘĬĽŌĚ 3 (2-3-5) ŏıŇŗĴŒľĴƞ 
  ıĚ 413 ŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬ 3 (3-0-6)   ıĚȮ436 ŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬ

ŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 
3 (2-3-5) ŏĮĸňŗĵĬĶľńĽĺŇĝŅ 

ŏĮĸňŗĵĬĝŊŗŀĺŇĝŅ 
3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 6 3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 6 ėĚŏħŇĴ 
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ŏŀĔĽŅĶŐĬĭȮ3  
ĽŅĶŃĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕȮ 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮ 
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/' 

 
1. ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2561)   
ĮĶńĭĮĶŋĚěŅĔȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2556)   

2. ĽĳŅĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮœħƟŒľƟėĺŅĴŏľŖĬĝŀĭĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ4/2561 ŏĴŊŗŀĺńĬĪňŗ 6 
ıķĻĳŅėĴȮı,Ļ,034. 

3. ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŐĔƟœĕĬňŘȮŏĶŇŗĴŒĝƟĔńĭĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅĪňŗȮ1/2561ȮŏĮƦĬĨƟĬœĮ 
4. ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 

ŏıŊŗŀĮĶńĭĮĶŋĚŏĬŊŘŀľŅĕŀĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵȮŐĸŃŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĔĶŃĪĶĺĚȮĻŉĔļŅīŇĔŅĶȮ
ŏĶŊŗŀĚȮĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ2552 ŐĸŃĮĶŃĔŅĻĕŀĚėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅȮŏĔňŗĵĺĔńĭŐĬĺĪŅĚĔŅĶĮĢŇĭńĨŇĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮĪňŗĔŜŅľĬħŒľƟĽĩŅĭńĬŀŋħĴĻŉĔļŅ
ħŜŅŏĬŇĬĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮőħĵŒľƟĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒľƟĝńħŏěĬȮėĶŀĭėĸŋĴľńĺĕƟŀĨƞŅĚȮŕȮĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĔŜŅľĬħœĺƟ 
őĮĶŐĔĶĴĮĔĨŇĴňőėĶĚĽĶƟŅĚěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĸħĸĚȮŒľƟĽŀħėĸƟŀĚĔńĭĬőĵĭŅĵĕŀĚĶńģŐĸŃĔŅĶ

ĮĶńĭŏĮĸňŗĵĬĶŅĵĺŇĝŅȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮŐĸŃĬőĵĭŅĵĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ,' 
őĮĶŐĔĶĴĔƟŅĺľĬƟŅȮěńħőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŒľĴƞȮŏıŊŗŀŒľƟŒľƟĽŀħėĸƟŀĚĔńĭĬőĵĭŅĵĕŀĚĶńģŐĸŃĔŅĶ

ĮĶńĭŏĮĸňŗĵĬĶŅĵĺŇĝŅȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮŐĸŃĬőĵĭŅĵĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ,' 

 
5. ĽŅĶŃŒĬĔŅĶŐĔƟœĕĮĶńĭĮĶŋĚ 

1.1 ĝŊŗŀľĸńĔĽŌĨĶ  ŏĮĸňŗĵĬŐĮĸĚ  
ľĸńĔĽŌĨĶŏħŇĴȮȮ  ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
ľĸńĔĽŌĨĶŏħŇĴȮŒľĴƞȮ ĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 

1.2 ĝŊŗŀĮĶŇĠĠŅ  ŏĮĸňŗĵĬŐĮĸĚ 
ľĸńĔĽŌĨĶŏħŇĴȮȮ  ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&ıĸńĚĚŅĬĪħŐĪĬ' 
ľĸńĔĽŌĨĶŏħŇĴȮŒľĴƞȮ ĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮ&ıĸńĚĚŅĬĪħŐĪĬ' 

1.3 ŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶńŘĚĬňŘȮĴňĽŅĶŃľĸńĔĕŀĚĔŅĶĮĶńĭĮĶŋĚȮħńĚĬňŘėŊŀ 
1. ŏıŇŗĴŒľĴƞĭŅĚĶŅĵĺŇĝŅȮŒĬŐĨƞĸŃľĴĺħ 
2. ĵĔŏĸŇĔĭŅĚĶŅĵĺŇĝŅȮŒĬŐĨƞĸŃľĴĺħ 
3. ĵƟŅĵĶŅĵĺŇĝŅĶŃľĺƞŅĚľĴĺħ 
4. ŏĮĸňŗĵĬĶľńĽĺŇĝŅȮŐĸŃ-ľĶŊŀȮĮĶńĭěŜŅĬĺĬľĬƞĺĵĔŇĨȮŐĸŃ-ľĶŊŀȮŏĮĸňŗĵĬŐįĬĔŅĶ 
ȮȮȮȮĻŉĔļŅȮŐĸŃ-ľĶŊŀȮĮĶńĭĮĶŋĚėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
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1. ĶŅĵĺŇĝŅĪňŗȮŐĔƟœĕěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵ+ĮĢŇĭńĨŇȮěŜŅĬĺĬ 2 ĶŅĵĺŇĝŅ 
   

ŏħŇĴ ŒľĴƞ  
ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ĻĪȮ./1ȮĽŋĕĳŅıŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨ 1Ȯ&/+2+2' ĻĪȮ./1ȮĽŋĕĳŅıŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨ 1Ȯ&0+0+3' 
ĻĪȮ./2ȮĔŅĶĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅ 3 (1-4-4) ĻĪȮ./2ȮĔŅĶĽŊĭėƟĬĽŅĶĬŇŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅ 4 (2-2-5) 
    
2. ĶŅĵĺŇĝŅĪňŗ ĮĶńĭĸħľĬƞĺĵĔŇĨȮěŜŅĬĺĬȮȮ3ȮĶŅĵĺŇĝŅ 
 

  

ŏħŇĴ ŒľĴƞ  
ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 

ıĚȮ275ȮĽľĔŇěĻŉĔļŅ 7 ıĚȮ275ȮĽľĔŇěĻŉĔļŅ 6 
ıĚȮ276ȮĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃ 7 ıĚȮ276ȮĔŅĶŏĶňĵĬĶŌƟŀŇĽĶŃ 6 
ıĚȮ277ȮĔŅĶĻŉĔļŅľĶŊŀȮİƗĔĚŅĬȮľĶŊŀȮ
İƗĔŀĭĶĴĨƞŅĚĮĶŃŏĪĻ 

7 
ıĚȮ277ȮĔŅĶĻŉĔļŅľĶŊŀȮİƗĔĚŅĬȮľĶŊŀȮİƗĔŀĭĶĴ
ĨƞŅĚĮĶŃŏĪĻ 

6 

    
3. ĶŅĵĺŇĝŅĪňŗ ĮĶńĭĮĶŋĚėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮěŜŅĬĺĬ   6 ĶŅĵĺŇĝŅ 
   
ĺŇĝŅĪňŗȮ1Ȯ  

ŏħŇĴ ŒľĴƞ  
ĻĪȮ.00ȮŀŅĶĵīĶĶĴőĸĔ 1Ȯ&1+.+4' ĻĪȮ.00ȮŀŅĶĵīĶĶĴőĸĔ 1Ȯ&1+.+4' 
ĻŉĔļŅıńĥĬŅĔŅĶĪŅĚėĺŅĴėŇħĕŀĚĴĬŋļĵĝŅĨŇĪńŘĚőĸĔĨŃĺńĬĨĔ
ŐĸŃőĸĔĨŃĺńĬŀŀĔŒĬħƟŅĬĔŅĶŏĴŊŀĚ ŏĻĶļģĔŇěȮĽńĚėĴȮ
ĺńĥĬīĶĶĴȮħĬĨĶňȮĻŇĸĮŃȮĔŅĶŐĽħĚȮĺĶĶĦĔĶĶĴȮĮĶńĝĠŅȮ
ĻŅĽĬŅ ĪňŗĴňŀŇĪīŇıĸĔńĭĽńĚėĴœĪĵ 

ıńĥĬŅĔŅĶŐĸŃėĺŅĴĽńĴıńĬīƢĕŀĚŀŅĶĵīĶĶĴĪňŗĽŜŅėńĠŒĬıŊŘĬĪňŗ
ĪŅĚĳŌĴŇĻŅĽĨĶƢŐĸŃıŊŘĬĪňŗĪŅĚĺńĥĬīĶĶĴĨŅĴĳŌĴŇľĸńĚĪŅĚ
ĮĶŃĺńĨŇĻŅĽĨĶƢĪňŗĴňŀŇĪīŇıĸĨƞŀĽńĚėĴőĸĔŒĬĮƤěěŋĭńĬ 

Historical development of thoughts of Eastern and 
Western worlds in terms of political, economic, 
social, and cultural dimensions including music, art, 
dramatic art, literature, philosophy, and religion; their 
influences on Thai society 

Development and relations of important 
civilizations in different geographical and cultural 
spaces according to historical backgrounds and their 
influences on present-day societies 

 
ĺŇĝŅĪňŗȮ2 

ŏħŇĴ ŒľĴƞ  
ĻĪȮ/.2ȮĴĬŋļĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴ 1Ȯ&1+.+4' ĻĪȮ/.2ȮĴĬŋļĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴ 1Ȯ&1+.+4' 
ėĺŅĴŏĮƦĬĴŅĕŀĚĴĬŋļĵƢȮėĺŅĴĽĴħŋĸĪŅĚīĶĶĴĝŅĨŇȮŐĸŃ
ĬŇŏĺĻĺŇĪĵŅ ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭıŊĝŐĸŃĽńĨĺƢȮĺŇĺńĥĬŅĔŅĶȮĕŀĚ
ŏĻĶļģĔŇěȮĽńĚėĴȮĮĶŃŏıĦňŐĸŃĺńĥĬīĶĶĴ ıńĥĬŅĔŅĶȮĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮįĸĔĶŃĪĭŒĬĔŅĶıńĥĬŅ ĪňŗĴňĨƞŀ
īĶĶĴĝŅĨŇŐĸŃĶŃĭĭĬŇŏĺĻȮĔĶŃĭĺĬĔŅĶėŇħŐĸŃȮĨńħĽŇĬŒě
ŏıŊŗŀŒľƟĶŌƟěńĔŒĝƟĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶŀĵƞŅĚėŋƟĴėƞŅ 

ėĺŅĴŏĮƦĬĴŅĕŀĚĴĬŋļĵƢ ėĺŅĴĽĴħŋĸĪŅĚȮīĶĶĴĝŅĨŇŐĸŃ
ĬŇŏĺĻĺŇĪĵŅȮĺŇĺńĥĬŅĔŅĶĕŀĚŏĻĶļģĔŇěȮĽńĚėĴ ĮĶŃŏıĦňŐĸŃ
ĺńĥĬīĶĶĴȮįĸĔĶŃĪĭŒĬĔŅĶȮıńĥĬŅĪňŗĴňĨƞŀīĶĶĴĝŅĨŇŐĸŃ
ĶŃĭĭĬŇŏĺĻȮĔĶŃĭĺĬĔŅĶ ėŇħŐĸŃĨńħĽŇĬŒěŏıŊŗŀŒľƟĶŌƟěńĔŒĝƟ
ĮĶŃőĵĝĬƢěŅĔȮĪĶńıĵŅĔĶŀĵƞŅĚėŋƟĴėƞŅ ĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬ
ĭĬȮıŊŘĬģŅĬėĺŅĴŏĪƞŅŏĪňĵĴĔńĬĕŀĚĴĬŋļĵƢŐĸŃėĺŅĴŏĽĴŀȮ
ĳŅėĪŅĚŏıĻ 
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The formation of human beings, the equilibrium of 
nature and ecology, the knowledge relates to plants 
and animals, the study of socio-economic and 
cultural evolution, the development of sciences and 
technology effecting on natural environment and 
ecology, thinking process and decision making in 
appropriating uses of natural resources. 

The formation of human beings, the equilibrium of 
nature and ecology, the study of socio-economic 
and cultural evolution effecting on natural 
environment and ecology, thinking process and 
decision making in appropriating uses of natural 
resources, human and gender equality based 
sustainable development. 

 
ĺŇĝŅĪňŗȮ3Ȯ 

ŏħŇĴ ŒľĴƞ  
ĻĪȮ1.2ȮĻŅĽĨĶƢŐĸŃĻŇĸĮƝŐľƞĚĮƤĠĠŅ 1Ȯ&0+0+3' ĻĪȮ1.2ȮĻŅĽĨĶƢŐĸŃĻŇĸĮƝŐľƞĚĮƤĠĠŅ 1Ȯ&0+0+3' 
ĻŉĔļŅŏĔňŗĵĺĔńĭĔŅĶĶŌƟěńĔĨĬŏŀĚȮĔŅĶĶŌƟěńĔįŌƟŀŊŗĬȮŏĪėĬŇė ŐĸŃĔĸĺŇīň
ŒĬĔŅĶĶŌƟěńĔĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮŐĸŃĴĬŋļĵƢ
ĽńĴıńĬīƢ ĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıȮĪńĔļŃĔŅĶėŇħȮŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢĮƤĠľŅĽĩŅĬĔŅĶĦƢĪŅĚŏĻĶļģĔŇěȮĽńĚėĴ ŐĸŃĔŅĶŏĴŊŀĚ
ŒĬĮƤěěŋĭńĬȮĶĺĴœĮĩŉĚĔŅĶĮĸŌĔěŇĨĽŜŅĬŉĔŒĬĽŅȮīŅĶĦĽĴĭńĨŇȮ
ĨĸŀħěĬĔŅĶħŜŅĶĚĝňĺŇĨŒĬĽńĚėĴŀĵƞŅĚŏĮƦĬĽŋĕ 

ĻŉĔļŅŏĔňŗĵĺĔńĭėĺŅĴľĴŅĵ ŀĚėƢĮĶŃĔŀĭȮŐĸŃȮĸńĔļĦŃĕŀĚ
ĮƤĠĠŅĝĬȮĔŅĶĶŌƟěńĔĨĬŏŀĚȮĔŅĶĶŌƟěńĔȮįŌƟŀŊŗĬ ŏĪėĬŇėŐĸŃĔĸĺŇīň
ŒĬĔŅĶĶŌƟěńĔĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮĪńĔļŃĔŅĶĽŊŗŀĽŅĶŐĸŃĴĬŋļĵƢ
ĽńĴıńĬīƢ ĔŅĶıńĥĬŅȮĭŋėĸŇĔĳŅıȮĪńĔļŃĔŅĶėŇħŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢĮƤĠľŅȮĽĩŅĬĔŅĶĦƢĪŅĚŏĻĶļģĔŇěȮĽńĚėĴ ŐĸŃ
ĔŅĶŏĴŊŀĚŒĬȮĮƤěěŋĭńĬȮŀŅŏĞňĵĬŐĸŃĔŅĶĮĶńĭĨńĺȮĶĺĴœĮĩŉĚĔŅĶ
ĮĸŌĔȮěŇĨĽŜŅĬŉĔŒĬĽŅīŅĶĦĽĴĭńĨŇȮĨĸŀħěĬĔŅĶħŜŅĶĚĝňĺŇĨȮŒĬ
ĽńĚėĴŀĵƞŅĚŏĮƦĬĽŋĕ 

The study of self-recognition, recognition of others, 
techniques and strategies of selfrecognition and 
recognition of others, skills of communication and 
human relation, personality development, skill of 
thinking and economic, social and political problem 
analyzing including awareness of public property and 
ways of living in society with happiness. 

The study of definition, composition, and 
characterislics of intellicle, selfrecognition, 
recognition of others, techniques and strategies of 
self-recognition and recognition of others, skills of 
communication and human relation, personality 
development, skill of thinking and economic, social 
and political problem analyzing ASEAN and 
adaptation including awareness of public property 
and ways of living in society with happiness. 

 
ĺŇĝŅĪňŗȮ4Ȯ 

ŏħŇĴ ŒľĴƞ  
ĻĪȮ1.3ȮĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃıńĥĬŅĔŅĶĕŀĚ
ĸƟŅĬĬŅ 

1Ȯ&1+.+4' 
ĻĪȮ1.3ȮĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃıńĥĬŅĔŅĶĕŀĚ
ĸƟŅĬĬŅ 

1Ȯ&1+.+4' 

ĻŉĔļŅĮĶŃĺńĨŇĻŅĽĨĶƢėĺŅĴŏĮƦĬĴŅĕŀĚȮĸƟŅĬĬŅ ŒĬĽĴńĵĔƞŀĬĔŅĶ
ĔƞŀĨńŘĚŏĮƦĬŀŅĦŅěńĔĶȮĽĴńĵĔƞŀĨńŘĚȮŏĮƦĬŀŅĦŅěńĔĶȮĽĴńĵıĴƞŅ
ĮĔėĶŀĚ ĽĴńĵŏĮƦĬĮĶŃŏĪĻĶŅĝȮĕŀĚĽĵŅĴȮĽĴńĵĩŌĔįĬĺĔŏĮƦĬ
ĽƞĺĬľĬŉŗĚĕŀĚĽĵŅĴȮĻŉĔļŅĩŉĚ ĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬŐĮĸĚħƟŅĬ
ŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚȮĽńĚėĴȮŐĸŃĺńĥĬīĶĶĴĕŀĚĸƟŅĬĬŅȮŏĶňĵĬĶŌƟ
ĩŉĚĽĳŅıŏĻĶļģĔŇě ĔŅĶŏĴŊŀĚȮŐĸŃĽńĚėĴĺńĥĬīĶĶĴĕŀĚĸƟŅĬĬŅ
ŒĬĮƤěěŋĭńĬ 

ėĺŅĴĽŜŅėńĠĕŀĚĮĶŃĺńĨŇĻŅĽĨĶƢĪƟŀĚĩŇŗĬ ėĺŅĴȮŏĮƦĬĴŅĕŀĚ
ĸƟŅĬĬŅȮıńĥĬŅĔŅĶħƟŅĬĔŅĶŏĴŊŀĚȮŏĻĶļģĔŇěȮĽńĚėĴŐĸŃ
ĺńĥĬīĶĶĴ ĨńŘĚŐĨƞĽĴńĵőĭĶŅĦȮěĬĩŉĚĮƤěěŋĭńĬ 
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The study of historical development of Lanna before 
the Kingdom establishment, during the Kingdom 
period, Lanna under Burmese rule, Lanna under 
Siamese protectors and the annexation of Lanna into 
Siam; the study of socio-economic, political, and 
cultural changes of Lanna; and the study of 
socioeconomic, political, and cultural situations of 
contemporary Lanna. 

Importance of local history; background of Lanna; 
development of politics, economy, society and 
culture of Lanna from the ancient time to present. 

 
ĺŇĝŅĪňŗȮ5Ȯ 

ŏħŇĴ ŒľĴƞ  
ĻĪȮ02/ȮĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃȮ
ŏĪėőĬőĸĵňȮ/ 

1Ȯ&0+0+3' 
ĻĪȮ02/ȮĳŅļŅŀńĚĔķļŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃȮ
ŏĪėőĬőĸĵňȮ/ 

1Ȯ&0+0+3' 

ĻŉĔļŅėŜŅĻńıĪƢŏĜıŅŃħƟŅĬőėĶĚĽȮĶƟŅĚĨŅĴľĬƟŅĪňŗĕŀĚ ĳŅļŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮőħĵŏĬƟĬȮĪńĔļŃĔŅĶ
ŀƞŅĬ ŏıŊŗŀĻŉĔļŅėƟĬėĺƟŅŐĸŃĽŊŗŀĽŅĶȮŏıŊŗŀŒľƟȮįŌƟŏĶňĵĬĽŅĴŅĶĩĬŜŅ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶȮŏĶňĵĬĶŌƟŒĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 

ėŜŅĻńıĪƢŏĜıŅŃħƟŅĬ őėĶĚĽĶƟŅĚĪŅĚœĺĵŅĔĶĦƢŒĬȮĭĶŇĭĪ
ĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňőħĵŒĝƟ ĪńĔļŃĽńĴıńĬīƢĲƤĚȮ
ıŌħȮŀƞŅĬŐĸŃŏĕňĵĬ 

To study specific English vocabulary and structures 
based on the functions of language use relevant to 
Science and Technology, particularly emphasizing 
reading skills for the purposes of applications for 
study, research and communication in their learning 
at a higher level. 

Specific vocabulary and grammatical structures in 
the content of Science and Technology, using 
integrated language skills. 

 
ĺŇĝŅĪňŗȮ6Ȯ 

ŏħŇĴ ŒľĴƞ  
įļȮ/./ȮŏĔļĨĶŏıŊŗŀĝňĺŇĨ 1Ȯ&1+.+4' įļȮ/./ȮŏĔļĨĶŏıŊŗŀĝňĺŇĨ 1Ȯ&1+.+4' 
ĺŇĺńĥĬŅĔŅĶȮŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŏĔļĨĶȮėĺŅĴ 
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŒĬĶŃĭĭĬŇŏĺĻĺŇĪĵŅȮĮƤěěńĵħƟŅĬ 
ĽŇŗĚŐĺħĸƟŀĴĪňŗĴňįĸĨƞŀĮƤěěńĵĔŅĶįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮĔŅĶȮįĸŇĨ
ıŊĝȮĔŅĶěńħĔŅĶĻńĨĶŌıŊĝ ĔŅĶįĸŇĨĽńĨĺƢȮőĶėŐĸŃıĵŅīŇȮĽńĨĺƢŏĸňŘĵĚȮ
ěŋĸŇĬĪĶňĵƢȮŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢĪŅĚĔŅĶŏĔļĨĶ ĶŃĭĭ
ĔŅĶŏĔļĨĶȮĔŅĶėĚŀĵŌƞĕŀĚĔŅĶŏĔļĨĶ 

ĺŇĺńĥĬŅĔŅĶȮŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŏĔļĨĶȮėĺŅĴȮ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŒĬĶŃĭĭĬŇŏĺĻĺŇĪĵŅȮĮƤěěńĵ ħƟŅĬ
ĽŇŗĚŐĺħĸƟŀĴĪňŗĴňįĸĨƞŀĮƤěěńĵĔŅĶįĸŇĨĪŅĚȮĔŅĶŏĔļĨĶ ĶŃĭĭ
ĔŅĶŏĔļĨĶĪĶńıĵŅĔĶĔŅĶįĸŇĨħƟŅĬȮěŋĸŇĬĪĶňĵƢȮıŊĝȮĽńĨĺƢȮ
ĮĶŃĴĚ8ȮėĺŅĴľĸŅĔľĸŅĵĕŀĚ ĪĶńıĵŅĔĶȮĔŅĶĬŜŅĴŅŒĝƟ
ĮĶŃőĵĝĬƢȮĔŅĶěńħĔŅĶŐĸŃȮĔŅĶŀĬŋĶńĔļƢȮŏıŊŗŀĔŅĶŏĔļĨĶĪňŗ
ĵńŗĚĵŊĬ ŐĸŃŏĮƦĬĴŇĨĶĨƞŀȮĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĽŊŗŀĽŅĶŀĚėƢėĺŅĴĶŌƟ
ĪŅĚĔŅĶŏĔļĨĶ ĔŅĶıńĥĬŅĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇĔńĭ
ĔŅĶŏĔļĨĶ 

Evolution and importance of agriculture; bio-diversity 
in the ecosystem; environmental factors affecting 
agricultural production; plant production and pest 
control; livestock production, diseases and parasites 
control; microorganism and its utilization in 

Evolution and importance of agriculture; 
biodiversity in the ecosystem; environmental 
factors affecting agricultural production; agricultural 
production systems; Resources from 
microorganisms, plants, land animals and aquatic 
animals: diversity of resources, utilization, 
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agriculture; agricultural production systems; 
existence of agriculture and its survival. 

management and conservation for sustainable and 
environmental friendly agriculture; communication 
of agricultural knowledge; royal initiative 
development and agriculture. 

 
4. ĶŅĵĺŇĝŅĪňŗ ŏĮĸňŗĵĬĶľńĽĺŇĝŅŐĸŃŏĮĸňŗĵĬĝŊŗŀĺŇĝŅ  ěŜŅĬĺĬȮ9ȮĶŅĵĺŇĝŅ 
 

ŏħŇĴ ŒľĴƞ 
ıĚȮ20.ȮıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 3 (3-0-6) ıĚȮ0/.ȮıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴ 3 (3-0-6) 
ıĚȮ0.1ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭ
ıĸńĚĚŅĬȮ/ȮȮ 

3 (2-3-5) 
ıĚȮ0.3ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭıĸńĚĚŅĬȮ/ 

3 (2-3-5) 

ıĚȮ202ȮĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅėŏĔļĨĶĔĶĶĴ 3 (2-3-5) 
ıĚȮ21/ȮĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĳŅė
ŏĔļĨĶĔĶĶĴ 

3 (2-3-5) 

ıĚȮ2//ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭ
ıĸńĚĚŅĬȮ0 

3 (2-3-5) 
ıĚȮ211ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭıĸńĚĚŅĬȮ0 

3 (2-3-5) 

ıĚȮ2/1ȮŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬ 3 (3-0-6) 
ıĚȮ214ȮŏĶŊŗŀĚŏĜıŅŃĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬ
ŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

3 (2-3-5) 

ıĚȮ277ȮĽńĴĴĬŅ 1 (0-2-1) 
ıĚȮ17/ȮĽńĴĴĬŅĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬ
ĪħŐĪĬ 

1 (0-2-1) 

ıĚȮ2/.ȮőėĶĚĚŅĬıĸńĚĚŅĬĪħŐĪĬ 3 (0-9-0) ıĚȮ270ȮőėĶĚĚŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ 3 (0-9-0) 

ıĚȮ2/0ȮĔŅĶŀĭŐľƟĚħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 3 (2-3-5) 
ıĚȮ21.ȮĔŅĶŀĭŐľƟĚįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶ
ħƟĺĵıĸńĚĚŅĬĪħŐĪĬ 

3 (2-3-5) 

ıĚȮ201ȮĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬ
ŀŅėŅĶŐĸŃőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

3 (2-3-5)     

 
5. ĶŅĵĺŇĝŅĪňŗ ŏıŇŗĴŒľĴƞȮěŜŅĬĺĬ  34 ĶŅĵĺŇĝŅ 
ĶľńĽĺŇĝŅ+ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
ėĴȮ/.3ȮŏėĴň
ıŊŘĬģŅĬ 

1Ȯ&3+0+6' őėĶĚĽĶƟŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽĶĽńĴıńĬīƢȮıńĬīŏėĴňȮĽĴĭńĨŇĕŀĚŐĔƠĽȮĕŀĚŏľĸĺȮĕŀĚŐĕŖĚȮŐĸŃ
ĽŅĶĸŃĸŅĵȮěŋĸĬıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮĔĶħ+ŏĭĽȮŐĸŃŏėĴňŀŇĬĪĶňĵƢ 
Atomic Structure, stoichiometry, chemical bonding, properties of gas, liquid, 
solid and solution in relation with chemical kinetics, chemical equilibrium, 
acid-base, and organic chemistry. 

ėĴȮ/.4Ȯ
ĮĢŇĭńĨŇĔŅĶŏėĴň
ıŊŘĬģŅĬ 

1Ȯ&0+3+1' ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĺŅĴĮĸŀħĳńĵȮŐĸŃŏĪėĬŇėŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮĮĶŇĴŅĦĽńĴıńĬīƢȮĔŅĶĪħĽŀĭœŀŀŀĬĭĺĔŐĸŃœŀŀŀĬĸĭȮŏĸĕŀŀĔĞŇŏħĝńĬ
ĕŀĚīŅĨŋĪĶŅĬĽŇĝńĬȮĔŅĶľŅėƞŅėĚĪňŗĕŀĚŐĔƠĽȮĽĴĭńĨŇėŀĸĸŇŏĔĪňıȮŀńĨĶŅŐĸŃĔġŀńĨĶŅȮĽĴħŋĸ
ŏėĴňȮĔŅĶœĪŏĪĶĨĔĶħ+ŏĭĽȮŐĸŃŏėĴňŀŇĬĪĶňĵƢ 
The practical laboratories including: the scientific method, safety and 
practical techniques, stoichiometry, testing of cations and anions, oxidation 
state of transition metals, determination of gas constant, colligative 
properties, rate and rate law of reaction, chemical equilibrium, acid-base 
titration and organic chemistry 
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ĶľńĽĺŇĝŅ+ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
ėĻȮ/.1Ȯ
ŐėĸėŌĸńĽĽŜŅľĶńĭ
ĺŇĻĺĔĶĶĴȮ/ 

1Ȯ&3+0+6' ĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮŀŇĬĪŇĔĶńĸĕŀĚ
ĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŀŇĬĪŇĔĶńĸœĴƞĨĶĚŐĭĭȮŐĸŃŀĬŋıńĬīƢĵƞŀĵ 
Limit and continuity of functions; derivatives of functions and application; 
integral of functions and application; improper integral and partial derivative 

ėĻȮ/.2Ȯ
ŐėĸėŌĸńĽĽŜŅľĶńĭ
ĺŇĻĺĔĶĶĴȮ0 

1Ȯ&3+0+6' įĸŏĜĸĵĕŀĚĽĴŅĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠŀńĬħńĭľĬŉŗĚȮŀńĬħńĭĽŀĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮįĸĔŅĶ
ŐĮĸĚȮĸŅĮĸŅĞŐĸŃįĸĔŅĶŐįĸĚĸŅĮĸŅĞįĔįńĬȮŀŇĬĪŇĔĶńĸĽŀĚĝńŘĬŒĬĶŃĭĭıŇĔńħĜŅĔȮ
ŀŇĬĪŇĔĶńĸĽŀĚĝńŘĬŒĬĶŃĭĭŏĝŇĚĕńŘĺȮŐĸŃŀŇĬĪŇĔĶńĸĽŅĴĝńŘĬŒĬĶŃĭĭıŇĔńħĜŅĔ 
Solutions of first and second order and ordinary differential equations and 
Applications, Laplace transformations and inverse Laplace transformation, 
double integral in rectangular coordinate system, double integral in polar 
coordinate system, and triple integral in rectangular coordinate system. 

ėĻȮ017ȮĽĴĔŅĶ
ŏĝŇĚŀĬŋıńĬīƢŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢ 

1Ȯ&3+0+6' ĭĪĮĶŃĵŋĔĨƢĕŀĚĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠŀńĬħńĭľĬŉŗĚŏĔňŗĵĺĔńĭĺĚěĶœĲĲƚŅȮĔĸĻŅĽĨĶƢȮŐĸŃ
ĔŅĶœľĸĕŀĚėĺŅĴĶƟŀĬȮȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠŐĭĭŏĝŇĚŏĽƟĬĪňŗĴňŀńĬħńĭĽŌĚĔĺƞŅľĬŉŗĚŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŏĔňŗĵĺĔńĭĺĚěĶœĲĲƚŅȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĺńĨĩŋȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĸŌĔĨŋƟĴȮĔŅĶŏėĸŊŗŀĬĪňŗ
ĕŀĚĶŃĭĭĴĺĸ+ĽĮĶŇĚȮȮŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĶŌĮŐĭĭŀŊŗĬŕȮĭĪĮĶŃĵŋĔĨƢĕŀĚĔŅĶŐĮĸĚĸŅ
ĮĸŅĞŐĸŃĔŅĶŐĮĸĚĸŅĮĸŅĞįĔįńĬŏĔňŗĵĺĔńĭĺĚěĶœĲĲƚŅŐĸŃĔŅĶőĔƞĚĕŀĚėŅĬȮĽĴĔŅĶŏĝŇĚ
ŀĬŋıńĬīƢĵƞŀĵĽŜŅľĶńĭĮƤĠľŅĪŅĚĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚŐĸŃĕŀĚœľĸȮŐĸŃĮƤĠľŅħƟŅĬĔŅĶĩƞŅĵŏĪ
ėĺŅĴĶƟŀĬȮ 
Application of First-Order Ordinary Differential Equations about Electric 
Circuits Mechanics and Heat Flow; Linear Ordinary Differential Equations of 
Higher Order and Application about  Electric Circuits, Motion of an Object, 
Motion of a Pendulum, Motion of Mass-Spring System, and Damped Free 
Motion; Application of Laplace Transform and Inverse Laplace Transform 
about Electric Circuits and Deflection of Beam; Partial Differential Equations 
for  Solid and Fluid Mechanics Problems and Heat Transfer Problems 

ıĚȮ/./Ȯ
ıĸńĚĚŅĬĪħŐĪĬȮ 

1Ȯ&3+0+6' ĻŉĔļŅĽĩŅĬĔŅĶĦƢıĸńĚĚŅĬĕŀĚőĸĔȮĳŌĴŇĳŅėŀŅŏĞňĵĬȮĮĶŃŏĪĻœĪĵȮŐľĸƞĚıĸńĚĚŅĬěŅĔ
ŏĝŊŘŀŏıĸŇĚĲŀĽĞŇĸȮŏĝƞĬȮĮƕőĨĶŏĸňĵĴȮĬŘŜŅĴńĬȮĩƞŅĬľŇĬȮĔƠŅĞīĶĶĴĝŅĨŇȮŐľĸƞĚıĸńĚĚŅĬĪħŐĪĬȮ
œħƟŐĔƞȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮıĸńĚĚŅĬĸĴȮıĸńĚĚŅĬĬŘŜŅȮıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıȮıĸńĚĚŅĬ
ĬŇĺŏėĸňĵĶƢȮŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮıĸńĚĚŅĬĝňĺĴĺĸȮıĸńĚĚŅĬěŅĔŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ĚŅĬĶŃĭĭıĸńĚĚŅĬĪħŐĪĬ 
World, ASEAN community and Thailand energy situation. Conventional energy 
resources such as petroleum oil, coal, and natural gas. Renewable energy 
resources such as solar energy, wind energy, hydropower, geothermal energy, 
nuclear energy, fuel cell, biomass, biofuel, and energy system application. 

ıĚȮ/.0ȮĔŅĶ
ŏĕňĵĬŐĭĭ
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ/ 

2 (1-3-3) ľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚĔŅĶŏĕňĵĬŐĭĭȮĔŅĶŏĕňĵĬĨńĺŏĸĕȮĨńĺŀńĔļĶȮĔŅĶŏĕňĵĬĶŌĮĪĶĚŏĶĕŅėĦŇĨȮ
ĔŅĶŏĕňĵĬĳŅıĜŅĵŀŀĶƢőĪĔĶŅĲĲƕĔȮĔŅĶĔŜŅľĬħĕĬŅħĴŇĨŇŐĸŃĶŅĵĸŃŏŀňĵħĮĶŃĔŀĭĳŅıĜŅĵ
ŀŀĶƢőĪĔĶŅĲƕĔȮĶŌĮĨńħȮĳŅıŐįƞĬėĸňŗȮȮĔŅĶŏĕňĵĬŐĸŃĔŅĶŒľƟĕĬŅħĳŅıĽŅĴĴŇĨŇȮĔŅĶŏĕňĵĬŐĭĭ
ĝŇŘĬĽƞĺĬŀŋĮĔĶĦƢĪŅĚħƟŅĬıĸńĚĚŅĬĪħŐĪĬŐĭĭĨƞŅĚŕ 
Fundamental of drawing; Lettering; orthographic projection; orthographic 
drawing; dimensioning section; cross section; pictorial  drawing; pattern 
drawing develop; renewable energy assembly drawing 
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ĶľńĽĺŇĝŅ+ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
ıĚȮ0..ȮĔŅĶ
ŏĕňĵĬŐĭĭ
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬȮ0 

1Ȯ&0+3+1' ĔŅĶŒĝƟĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬĝƞĺĵŒĬĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴŐĭĭȮ0ȮĴŇĨŇȮěĬĩŉĚĔŅĶŏĕňĵĬ
ŐĭĭěŜŅĸŀĚȮ1ȮĴŇĨŇȮĨńĺŀĵƞŅĚĪŅĚħƟŅĬŀŋĮĔĶĦƢıĸńĚĚŅĬȮŐĸŃȮĔŅĶŀƞŅĬŐĭĭĪŅĚĺŇĻĺĔĶĶĴȮ
ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭėŀĴıŇĺŏĨŀĶƢŐĸŃőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŒĝƟŒĬĔŅĶŀŀĔŐĭĭȮĶŃĭĭ
ŐĔĬőėŀŀħŇŏĬĨŐĸŃĔŅĶĔŜŅľĬħĨŜŅŐľĬƞĚȮėŜŅĽńŗĚĸŅĔŏĽƟĬȮŐĸŃėŜŅĽńŗĚĨƞŅĚŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶ
ĭŀĔĕĬŅħĴŇĨŇȮĔŅĶŏĕňĵĬĸŅĵĨńħȮŐĬŃĬŜŅĔŅĶŏĕňĵĬŐĭĭěŜŅĸŀĚȮ1ȮĴŇĨŇȮŐĸŃĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴėŜŅĽńŗĚ 
An introduction to computer aided engineering for two and three dimensions. 
Example of energy equipment and drawing comprehension. Basic knowledge 
about computer and related drawing programs. Coordinate system and 
positioning. Draw commands and other related commands. Dimension and 
cross section. Introduction to solid modeling and macro command 

ıĚȮ0./ȮŀŋĦ
ľıĸĻŅĽĨĶƢ
ĺŇĻĺĔĶĶĴ 

1Ȯ&2+3+5' ŐĬĺėŇħŏĭŊŘŀĚĨƟĬĪŅĚŀŋĦľıĸĻŅĽĨĶƢėŋĦĽĴĭńĨŇĕŀĚĽŅĶĭĶŇĽŋĪīŇśȮĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬȮĔġ
ĕƟŀĪňŗĻŌĬĵƢĕŀĚŀŋĦľıĸĻŅĽĨĶƢĽŏĔĸŀŋĦľĳŌĴŇȮĔġĕƟŀĪňŗľĬŉŗĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢȮĔġĕƟŀĪňŗĽŀĚĕŀĚŀŋĦľıĸĻŅĽĨĶƢŏŀĬőĪĶĮƖŐĸŃŏŀŖĔŏĞŀĶƢěňȮĺńĢěńĔĶĪŅĚŀŋĦľıĸ
ĻŅĽĨĶƢĺńĢěńĔĶĔŜŅĸńĚŐĸŃĺńĢěńĔĶĔŅĶĪŜŅėĺŅĴŏĵŖĬȮŐĔƠĽįĽĴŐĸŃőĞőėĶŏĴĨĶň 
Basic concept of thermodynamics, property of pure substance, energy 
conversation, the zeroth law of thermodynamics and temperature scales, 
properties of a pure substance, work and heat, the first law of thermodynamic 
and its application, the second law of thermodynamics, entropy and exergy, 
thermodynamics cycle: power cycle and refrigeration cycle, gas mixture and 
psychrometry. 

ıĚȮ0.1ȮŏėĴň
ŐĸŃĝňĺĺŇĪĵŅĪŅĚ
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬ 

1Ȯ&2+3+5' ĝĬŇħȮıńĬīŃȮőėĶĚĽĶƟŅĚŐĸŃėŋĦĽĴĭńĨŇĪŅĚŏėĴňĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢĪňŗŏĮƦĬĺńĨĩŋħŇĭŒĬĔŅĶ
įĸŇĨıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĝňĺĴĺĸŐĸŃıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĪķļĢňŏĭŊŘŀĚĨƟĬĕŀĚȮĞňőŀħňȮĭňőŀ
ħňȮėƞŅĔĶħœĕĴńĬĶŃŏľĵĚƞŅĵȮĮĶŇĴŅĦĕŀĚŐĕŖĚĶĺĴŒĬĽŅĶĸŃĸŅĵȮŀńĨĶŅĽƞĺĬĶŃľĺƞŅĚėŅĶƢĭŀĬ
ŐĸŃœĬőĨĶŏěĬŒĬĽŅĶŀŇĬĪĶňĵƢȮĝĬŇħŐĸŃĮĶŃŏĳĪĕŀĚěŋĸŇĬĪĶňĵƢĪňŗŒĝƟŒĬĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚ
ĝňĺĳŅıȮľĸńĔĔŅĶŐĸŃĮĢŇĔŇĶŇĵŅŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶľĴńĔŐĸŃĔŅĶĔĸńŗĬŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĔŅĶ
ĺŇŏėĶŅŃľƢėƞŅĮĶŇĴŅĦĔĶħœĕĴńĬŀŇĽĶŃŒĬĺńĨħŋħŇĭȮĮĢŇĔŇĶŇĵŅŏŀĽŏĪŀĶĶŇĲƕŏėĝńĬŐĸŃĪĶŅĬŏŀ
ĽŏĪŀĶŇĲƕŏėĝńŗĬŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚœĭőŀħňŏĞĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
Type, bond, structural and chemical properties of organic compounds used 
in biomass and biofuel energy, fundamental theory of Chemical Oxygen 
Demand (COD) Biochemical Oxygen Demand (BOD) Volatile Fatty Acid (VFA) 
Total Suspened Solid(TSS) C/N ration in organic substance , type of 
microorganism in biofuel energy, basic principle and reaction of fermentation 
and distillation in biofuel energy, analysis of free fatty acid of raw material, 
esterification and transesterification in biodiesel production 

ıĚȮ0.2Ȯ
ĔĸĻŅĽĨĶƢĕŀĚ
œľĸĺŇĻĺĔĶĶĴ 

1Ȯ&3+0+6' ŐĬĺėŇħıŊŘĬģŅĬŐĸŃėŋĦĽĴĭńĨŇĕŀĚœľĸȮĕŀĚœľĸĽĩŇĨȮėŇŏĬŐĴĨŇĔĽƢĕŀĚĔŅĶœľĸȮĽĴĔŅĶ
ıĸńĚĚŅĬŐĸŃŏĭŀĶƢĬŌĸĸňŗȮĔŅĶĺŇŏėĶŅŃľƢőĴŏĴĬĨńĴĔŅĶœľĸȮĔŅĶœľĸŒĬĪƞŀŐĭĭŀńħĨńĺœĴƞœħƟȮĔŅĶ
ĺŇŏėĶŅŃľƢĴŇĨŇŐĸŃėĺŅĴėĸƟŅĵėĸŉĚĔńĬȮŐĶĚĵĔŐĸŃŐĶĚĨƟŅĬĕŀĚĺńĨĩŋŏĴŊŗŀŏėĸŊŗŀĬĪňŗŒĬĕŀĚœľĸȮ
ĔŅĶĺńħĕŀĚœľĸȮŏėĶŊŗŀĚěńĔĶĔĸĕŀĚœľĸ 
Fundamental concepts and property of fluid, fluid static, Kinematics of fluid 
flow, Bernoulli and energy equation, momentum analysis, flow of 
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incompressible fluid in pipes, dimensional analysis and dynamic similarity, 
resistance of immersed bodies, drag and dynamic lift, Flow measurement and 
fluid machinery 

ıĚȮ07/ȮĔŅĶİƗĔ
ıŊŘĬģŅĬĪŅĚ
ĺŇĻĺĔĶĶĴ 

1Ȯ&0+3+1' ȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭĚŅĬĝƞŅĚŏėĶŊŗŀĚĴŊŀĔĸȮĚŅĬĝƞŅĚœĴƟȮĚŅĬĝƞŅĚőĸľŃȮĚŅĬŏĝŊŗŀĴ
őĸľŃȮĔŅĶĨĶĺěĽŀĭĶŀĵŏĝŊŗŀĴȮŀŀĔŐĭĭŐĸŃĽĶƟŅĚŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĴŊŀľĶŊŀŏėĶŊŗŀĚěńĔĶĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬħƟŅĬĺŇĻĺĔĶĶĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 Study and practice on mechanical equipment work. Practical woodworking, 
metalworking, and welding. Welding Inspection. Design and construct 
equipment or instruments or machine involved with engineering tasks.         

ıĚȮ0//Ȯ
ĴŅĨĶģŅĬėĺŅĴ
ĮĸŀħĳńĵĪŅĚ
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬ 

1Ȯ&0+3+1' ȮȮȮȮĻŉĔļŅŐĸŃĮĢŇĭńĨŇŏĔňŗĵĺĔńĭȮĴŅĨĶģŅĬĶŃĭĭĔŅĶěńħĔŅĶŀŅĝňĺŀĬŅĴńĵŐĸŃėĺŅĴĮĸŀħĳńĵȮ
ĺŇĻĺĔĶĶĴėĺŅĴĮĸŀħĳńĵȮŏĪėőĬőĸĵňħƟŅĬėĺŅĴĮĸŀħĳńĵȮĔġėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀŐĸŃŏėĶŊŗŀĚěńĔĶȮĔŅĶĮƚŀĚĔńĬŀŋĭńĨŇŏľĨŋȮĔŅĶĮƚŀĚĔńĬŐĸŃĶŃĚńĭŀńėėňĳńĵȮĔġľĴŅĵ
ŏĔňŗĵĺĔńĭėĺŅĴĮĸŀħĳńĵŒĬĚŅĬĺŇĻĺĔĶĶĴ 
Study and practice about occupational health and safety management 
system standard. Safety engineering. Safety technologies. Hand tool and 
machine safety rules. Accident prevention. Fire prevention and firefighting. 
Practical law of safety engineering. 

ıĚȮ1//Ȯ
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢ 

1Ȯ&2+3+5' ȮȮȮĸńĔļĦŃĪŅĚĔŅĵĳŅıĕŀĚħĺĚŀŅĪŇĨĵƢȮįĸĔŅĶőėěĶĕŀĚőĸĔĶŀĭħĺĚŀŅĪŇĨĵƢȮőĞĸŅĶƢ
ĽŏĮĔĨĶńĴȮĔŅĶŐįƞĶńĚĽňĕŀĚĺńĨĩŋħŜŅȮĔŅĶĺńħıĸńĚĚŅĬŐĸŃėĺŅĴŏĕƟĴĕŀĚŐĽĚŀŅĪŇĨĵƢȮĔŅĶĺńħ
ıĸńĚĚŅĬŐĸŃėĺŅĴŏĕƟĴĕŀĚŐĽĚŀŅĪŇĨĵƢȮȮĨńĺŐĮĶĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮĔŅĶ
ŏĮĸňŗĵĬŐĽĚŀŅĪŇĨĵƢŏĮƦĬıĸńĚĚŅĬœĲĲƚŅȮĪķļġňŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢȮĔŅĶėŜŅĬĺĦĮĶŃĽŇĪīŇĳŅı
ĕŀĚĶŃĭĭȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶĪŜŅĚŅĬĕŀĚŐįĚŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢȮĔŅĶŏĮĸňŗĵĬŐĽĚŀŅĪŇĨĵƢŏĮƦĬ
ėĺŅĴĶƟŀĬȮĪķļġňőĞĸŅĶƢėŀĸŏĸĔŏĨŀĶƢȮĶŃĭĭįĸŇĨĬŘŜŅĶƟŀĬȮĔŅĶŀĭŐľƟĚıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮ
ŐĸŃĔŅĶėŜŅĬĺĦĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭ 
Physical properties of the sun. Effect of the earth rotation around the sun. 
Solar spectrum and black body radiation. Measurement of energy and 
intensity of the sun. Factors affecting solar energy. Solar to electrical energy 
conversion. Theory of solar cells. Efficiency calculation and factors affecting 
system performance. Solar to thermal energy conversion. Theory of solar 
collectors. Water heating production system, Solar drying and calculation of 
efficiency. 

ıĚȮ1/0Ȯ
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĝňĺĴĺĸ 

1Ȯ&2+3+5'      ĻŉĔļŅŏĝŊŘŀŏıĸŇĚĝňĺĴĺĸŐĸŃėŋĦĽĴĭńĨŇ ĔŅĶĺŇŏėĶŅŃľƢėŋĦĽĴĭńĨŇĝňĺĴĺĸȮĔŅĶĽŜŅĶĺěĝňĺĴĺĸȮ
ĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚĝňĺĴĺĸ ŏĪėőĬőĸĵňĔŅĶŏĮĸňŗĵĬĶŌĮĝňĺĴĺĸȮĔŅĶŏıŇŗĴėĺŅĴľĬŅŐĬƞĬ ĔŅĶ
įĸŇĨŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚŐĸŃŀńħŏĴŖħĔĶŃĭĺĬĔŅĶŏĪŀĶƢőĴŏėĴňėŀĸȮĔŅĶŏįŅĨĶĚȮœıőĶœĶĞňĽ 
ėŅĶƢĭŀĬœĬŏĞĝńŗĬȮĔĶŃĭĺĬĔŅĶŐĔƠĽĞŇĲƕŏėĝńŗĬȮĔĶŃĭĺĬĔŅĶįĸŇĨœĭőŀħňŏĞĸ ĔĶŃĭĺĬĔŅĶįĸŇĨ
ĔƠŅĞĝňĺĳŅıȮĔĶŃĭĺĬĔŅĶįĸŇĨŏŀĪŅĬŀĬ ĶŃĭĭįĸŇĨœĲĲƚŅěŅĔĝňĺĴĺĸŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇ
ħƟŅĬĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬ                
 Study biomass fuel and properties, analysis biomass properties, biomass 
survey, biomass fuel combustion, biomass conversion technology, 
densification, briquettes and pellet production, thermos-chemical process, 
direct combustion, pyrolysis, carbonization, gasification process, biodiesel 
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production process, biogas production process, Ethanol production process, 
biomass power plant and energy conversion training 

ıĚȮ1/1ȮĔŅĶ
ŏĝŊŗŀĴőĵĚ
őėĶĚĕƞŅĵĶŃĭĭ
œĲĲƚŅŐĸŃ
ŏėĶŊŀĕƞŅĵ
ŀńěĜĶŇĵŃ 

1Ȯ&2+3+5' ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬőėĶĚĕƞŅĵœĲĲƚŅĔŅĶœĲĲƚŅİƙŅĵįĸŇĨȮĔŅĶœĲĲƚŅĽƞĺĬĳŌĴŇĳŅėȮŐĸŃĔŅĶœĲĲƚŅĬėĶ
ľĸĺĚ,őėĶĚĽĶƟŅĚŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨœĲĲƚŅıĸńĚĚŅĬľĴŋĬŏĺňĵĬ,ȮĶŃĭĭĔŅĶěƞŅĵœĲĲƚŅ, 
ĽĩŅĬňœĲĲƚŅ,ȮŏėĶŊŗŀĚĺńħŒĬĽĩŅĬňœĲĲƚŅ,ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĕŀĚőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃ,Ȯ
ĽĩŅĮƤĨĵĔĶĶĴĕŀĚőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃŐĸŃőėĶĚĕƞŅĵœĲĲƚŅŀńěĜĶŇĵŃŀŅŏĞňĵĬ 
Introduction to electrical networks: Electricity Generating Authority of 
Thailand(EGAT), Provincial Electricity Authority(PEA)and Metropolitan 
Electricity Authority(MEA), The industrial production of renewable electrical 
energy, Power systems, Power station, The meter in the power station, The 
introduction of smart grid, smart grid architecture and ASEAN Smart Grid. 

ıĚȮ1/2ȮĔŅĶěńħ
ĔŅĶıĸńĚĚŅĬŒĬ
ŀŅėŅĶ 

1Ȯ&2+3+5' ȮȮȮĔġľĴŅĵŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟıĸńĚĚŅĬŒĬŀŅėŅĶȮľĸńĔĔŅĶěńħ
ĔŅĶıĸńĚĚŅĬħƟĺĵĶŃĭĭěńħĔŅĶıĸńĚĚŅĬȮĔŅĶĨĶĺěĺńħŐĸŃĴŅĨĶĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĕŀĚŒĬ
ŀŅėŅĶȮœħƟŐĔƞȮľĴƟŀŐĮĸĚœĲĲƚŅȮĶŃĭĭœĲĲƚŅŐĽĚĽĺƞŅĚȮĴŀŏĨŀĶƢœĲĲƚŅȮŏėĶŊŗŀĚĽŌĭĬŘŜŅȮıńħĸĴ
ĶŃĭŅĵŀŅĔŅĻȮŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬįƞŅĬĔĶŀĭŀŅėŅĶȮ&OTTV) ĔŅĶ
ĩƞŅĵŏĪėĺŅĴĶƟŀĬįƞŅĬľĸńĚėŅȮ&RTTV)ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟıĸńĚĚŅĬĪħŐĪĬŒĬŀŅėŅĶȮĔŅĶěńħĪŜŅ
ŏĮƚŅľĴŅĵŐĸŃŐįĬĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮŐĸŃĔŅĶĽƞĚĕƟŀĴŌĸĔŅĶŒĝƟıĸńĚĚŅĬĨŅĴĕƟŀĭńĚėńĭĕŀĚ
ĔġľĴŅĵȮ 
Energy conservation laws and fundamental of energy using in building. Energy 
management system (EMS). Energy audit and methods of energy conservation 
in building such as transformer, lighting system, motor, pump, ventilation fan, 
air conditioning system, overall thermal transfer value (OTTV) and roof overall 
thermal transfer value (RTTV). Renewable energy application for building. 
Energy target and planning report. Declaration energy data following energy 
laws. 

ıĚȮ170Ȯ
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬ
ĮĶŇĪńĻĬƢ 

1Ȯ&0+2+1' ĶŃŏĭňĵĭĺŇīňĺŇěńĵȮİƗĔľńħėƟĬėĺƟŅĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮȮĔŅĶŏĕňĵĬőėĶĚĶƞŅĚőėĶĚĚŅĬĺŇěńĵħƟŅĬ
ĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮĔŅĶĬŜŅŏĽĬŀħƟĺĵĺŅěŅȮŐĸŃŏĕňĵĬĶŅĵĚŅĬȮ 
Research meteorology, Practice on literature review. Writing a project 
research proposal in renewable energy engineering and oral presentation. 

ıĚȮ2//ȮĔŅĶěńħ
ĔŅĶıĸńĚĚŅĬŒĬ
őĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴ 

1Ȯ&2+3+5' ĔġľĴŅĵŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟıĸńĚĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮľĸńĔĔŅĶ
ěńħĔŅĶıĸńĚĚŅĬŒĬőĶĚĚŅĬħƟĺĵĶŃĭĭěńħĔŅĶıĸńĚĚŅĬȮĔŅĶĨĶĺěĺńħŐĸŃĴŅĨĶĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬŒĬőĶĚĚŅĬȮœħƟŐĔƞȮĶŃĭĭœĲĲƚŅĔŜŅĸńĚȮĴŀŏĨŀĶƢœĲĲƚŅȮŏėĶŊŗŀĚĽŌĭĬŘŜŅȮıńħĸĴŀŋĨĽŅľĔĶĶĴȮ
ŏėĶŊŗŀĚŀńħŀŅĔŅĻȮĶŃĭĭįĸŇĨœŀĬŘŜŅŐĸŃľĴƟŀœŀĬŘŜŅȮŏĨŅŏįŅȮŏĨŅľĸŀĴȮĔŅĶĮĶńĭŀŅĔŅĻŐĸŃ
ĶŃĭĭĪŜŅėĺŅĴŏĵŖĬȮĔŅĶĬŜŅėĺŅĴĶƟŀĬĪŇŘĚĔĸńĭĴŅŒĝƟŒľĴƞȮȮĶŃĭĭœĲĲƚŅŐĽĚĽĺƞŅĚȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟıĸńĚĚŅĬĪħŐĪĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶěńħĪŜŅŏĮƚŅľĴŅĵŐĸŃŐįĬĔŅĶ
ŀĬŋĶńĔļƢıĸńĚĚŅĬȮŐĸŃĔŅĶĽƞĚĕƟŀĴŌĸĔŅĶŒĝƟıĸńĚĚŅĬĨŅĴĕƟŀĭńĚėńĭĕŀĚĔġľĴŅĵ 
Energy conservation laws and fundamental of energy using in factory. Energy 
management system (EMS) in factory. Energy audit and methods of energy 
conservation in factory such as power system, motor, pump, industrial fan, 
air compressor, steam production and boiler, furnaces, kilns, air conditioning 
and refrigeration system, waste heat recovery, lighting system. Renewable 
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energy application for factory. Energy target and planning report. Declaration 
energy data following energy laws. 

ıĚȮ2/0Ȯ
ŏĻĶļģĻŅĽĨĶƢ
ŐĸŃĔŅĶĺŅĚŐįĬ
īŋĶĔŇěıĸńĚĚŅĬȮȮȮȮȮȮ 

1Ȯ&2+3+5' ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢőėĶĚĔŅĶĪŅĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬŒĬŏĝŇĚŏĻĶļģĻŅĽĨĶƢȮŀńĨĶŅ
ħŀĔŏĭňŘĵȮĴŌĸėƞŅŏĚŇĬĨŅĴŏĺĸŅȮĴŌĸėƞŅĮƤěěŋĭńĬĽŋĪīŇȮĴŌĸėƞŅŏĪňĵĭŏĪƞŅĶŅĵĮƖȮŀńĨĶŅįĸĨŀĭŐĪĬ
ĳŅĵŒĬȮĶŃĵŃŏĺĸŅėŊĬĪŋĬȮŀńĨĶŅįĸĮĶŃőĵĝĬƢĨƞŀŏĚŇĬĸĚĪŋĬȮėƞŅŏĽŊŗŀĴĶŅėŅȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴ
ŏĽňŗĵĚŐĸŃėĺŅĴœĴƞŐĬƞĬŀĬȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭīŋĶĔŇěıĸńĚĚŅĬȮľĸńĔıŊŘĬģŅĬŒĬĔŅĶ
ĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬȮĔŅĶĺŅĚŐįĬħƟŅĬįĸŇĨȮĔŅĶĺŅĚŐįĬĔŅĶĨĸŅħȮĔŅĶĺŅĚŐįĬĔŅĶĭńĠĝň
ŐĸŃĔŅĶŏĚŇĬ 
Conceptual of energy engineering project analysis using economics, interest, 
Time value of money, Net present value, Annual cost value, Internal rate of 
return, Payback period, Benefit/cost, Depreciation, Risk analysis and 
uncertainty, Energy business laws, Fundamental principle of business, 
production, marketing and finance planning   
 
 
 

ıĚȮ27/Ȯ
ĮĢŇĭńĨŇĔŅĶĪŅĚ
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĪħŐĪĬȮ 

1Ȯ&0+3+1' ĔŅĶĺńħȮĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĔŅĶĮĢŇĭńĨŇĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴıĸńĚĚŅĬĪħŐĪĬȮŏĪėőĬőĸĵň
ıĸńĚĚŅĬĬŘŜŅȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃœĲĲƚŅȮıĸńĚĚŅĬĸĴȮőĶĚœĲĲƚŅĝňĺĴĺĸȮ
ĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅıȮĶŃĭĭįĸŇĨŏŀĪŅĬŀĸȮĶŃĭĭŀŀĶƢŐĔĬŇėŐĶĚėŇĬœĞŏėŇĸŐĸŃĶŃĭĭ
ŏĔļĨĶŀńěĜĶŇĵŃȮȮȮȮ 
Measurement, testing and analysis of renewable energy engineering, hydro 
technology, solar cell and solar collector, wind energy, biomass power plant, 
biogas power plant, ethanol production, organic ranking cycle system and 
smart farm. 

ıĚȮ420 ĔŅĶ
ŏĮĸňŗĵĬĶŌĮĕĵŃ
ŏĮƦĬıĸńĚĚŅĬ 

3 (2-3-5) ĻŉĔļŅĩŉĚŐľĸƞĚĔŜŅŏĬŇħĕĵŃěŅĔĝŋĴĝĬȮŏĔļĨĶȮŐĸŃŀŋĨĽŅľĔĶĶĴȮŀĚėƢĮĶŃĔŀĭŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭĕŀĚĕĵŃȮĔŅĶėŅħĔŅĶĦƢĮĶŇĴŅĦĕĵŃȮĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵȮ
ľĸńĔĔŅĶıŊŘĬģŅĬĔŅĶŏĮĸňŗĵĬĶŌĮěŅĔĕĵŃŏĮƦĬıĸńĚĚŅĬȮŏĪėőĬőĸĵňĔŅĶŀńħŐĪƞĚĝŊŘŀŏıĸŇĚĕĵŃȮ
ĔĶŃĭĺĬĔŅĶœıőĶœĸĞŇĽȮĔĶŃĭĺĬĔŅĶŐĔƠĽĞŇĲƕŏėĝńŗĬȮŐĸŃŏĪėőĬőĸĵňľĸŋĴİƤĚĔĸĕĵŃŏıŊŗŀįĸŇĨ
ĔƠŅĞĝňĺĳŅıȮĻŉĔļŅĩŉĚľĸńĔĔŅĶŐĸŃĔŅĶĺŅĚŐįĬľĸŋĴİƤĚĔĸĭȮĔŅĶŀŀĔŐĭĭĶŃĭĭİƤĚĔĸĭĕĵŃ
ıĶƟŀĴĶŃĭĭĪƞŀĸŜŅŏĸňĵĚĔƠŅĞĝňĺĳŅıěŅĔľĸŋĴİƤĚĔĸĭȮŏĪėőĬőĸĵňĔŅĶĪŜŅŒľƟĔƠŅĞĭĶŇĽŋĪīŇśŐĸŃ
ĔŅĶĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢȮ 
 Study of municipal waste from community agricultural and idustry, analysis 
a characterization of waste, waste prediction, wastes management, principle 
of waste to energy conversion technologies, densification technologies, 
pyrolysis, gasification and landfill gas, study principle and planning of landfill, 
design of landfill system and biogas pipeline from landfill, technology of 
purified gas from landfill and utilization.   

ıĚȮ221ȮĔŅĶ
ŀŀĔŐĭĭĶŃĭĭ
įĸŇĨĔƠŅĞĝňĺĳŅı 

3 (2-3-5) ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĔƠŅĞĝňĺĳŅıȮŀĚėƢĮĶŃĔŀĭĔƠŅĞĝňĺĳŅıȮĕńŘĬĨŀĬĔŅĶŏĔŇħ
ĔƠŅĞĝňĺĳŅıȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔĶŃĭĺĬĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıȮĻńĔĵĳŅıĕŀĚĺńĨĩŋħŇĭĮĶŃŏĳĪȮ
ıŊĝıĸńĚĚŅĬȮĬŘŜŅŏĽňĵȮĕĵŃŀŇĬĪĶňĵƢȮȮĴŌĸĽńĨĺƢȮŒĬĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıȮŏĪėőĬőĸĵňĔƠŅĞĝňĺĳŅı
ĝĬŇħĨƞŅĚŕȮĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅıȮŏĪėőĬőĸĵňĔƠŅĞĝňĺĳŅıȮĔŅĶŒĝƟ
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ĮĶŃőĵĝĬƢěŅĔĔƠŅĞĝňĺĳŅıȮĔŅĶŒĝƟĮĶŃőĵĝĬƢŒĬĳŅėŀŋĨĽŅľĔĶĶĴĔŅĶĬŜŅĔƠŅĞĝňĺĳŅıœĮŒĝƟ
įĸŇĨıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃŐĽĚĽĺƞŅĚȮıĸńĚĚŅĬĔĸľĶŊŀœĲĲƚŅȮĔŅĶįĸŇĨıĸńĚĚŅĬĶƞĺĴȮĔŅĶŒĝƟ
ıĸńĚĚŅĬĔƠŅĞĝňĺĳŅıŒĬĵŅĬıŅľĬŃȮėĺŅĴėŋƟĴĪŋĬŒĬŏĝŇĚŏĻĶļģĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬėĺŅĴ
ĮĸŀħĳńĵŒĬĔŅĶŒĝƟĔƠŅĞĝňĺĳŅıȮŀŋĮĔĶĦƢėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĔƠŅĞĝňĺĳŅıȮ 
Fundamental of biogas technology, biogas component, process of biogas, 
effecting factor of biogas production, potential of raw material in biogas 
production, energy crop, waste water, organic waste, biogas technology, 
design and construction of biogas systems, biogas utilization, biogas utilization 
in the industrial sectors, households, electricity generation and 
transportations, cost effectiveness in fundamental economic analysis, biogas 
safety and equipment in biogas safety. 

ıĚȮ422
ŏĪėőĬőĸĵň
ŏĝŊŘŀŏıĸŇĚĝňĺĳŅı
ŐĸŃıŊĝıĸńĚĚŅĬ 

3 (2-3-5) ıŊĝŐĸŃĔŅĶįĸŇĨıŊĝıĸńĚĚŅĬȮŐĬĺĪŅĚŒĬĔŅĶįĸŇĨıĸńĚĚŅĬĪħŐĪĬěŅĔıŊĝıĸńĚĚŅĬȮĔŅĶ
ĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭĪŅĚħƟŅĬıĸńĚĚŅĬĕŀĚıŊĝȮŐĬĺėĺŅĴėŇħıŊŘĬģŅĬȮĔĶŃĭĺĬĔŅĶįĸŇĨȮ
ŏĪėőĬőĸĵňĔŅĶįĸŇĨȮėŋĦĽĴĭńĨŇȮĮĶŃőĵĝĬƢȮĔŅĶĭŜŅĭńħĕŀĚŏĽňĵȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŏĺħĸƟŀĴȮ
ŏŀĪŅĬŀĸȮœĭőŀħňŏĞĸȮŏĪėőĬőĸĵňŏĞĸŏĝŊŘŀŏıĸŇĚěŋĸĝňıȮĔŅĶŏĮĸňŗĵĬıĸńĚĚŅĬőħĵěŋĸĝňıȮŐĸŃ
ŏĝŊŘŀŏıĸŇĚĽŅľĶƞŅĵȮȮȮ 
Energy plant, Energy plant production, Guidelines for the production of 
renewable energy from energy plant, Analysis of energy components of 
plants, Overview of fundamental, Process, Technology, Properties, Benefit, 
Waste treatment and Environmental impact for EthanolȮand Biodiesel, 
Microbial Fuel Cell Technology, Microbial Energy Conversion and Algae Fuels. 

ıĚȮ203
ĺŇĻĺĔĶĶĴ
őĶĚœĲĲƚŅŐĸŃ
ŏėĶŊŗŀĚĵĬĨƢ
ŏĝŊŘŀŏıĸŇĚĝňĺĳŅı 

3 (2-3-5) ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬŏėĶŊŗŀĚĵĬĨƢĽńĬħŅĮĳŅĵŒĬȮĺńĢěńĔĶĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŏėĶŊŗŀĚĵĬĨƢȮ
őėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŗŀĚĵĬĨƢȮĶŃĭĭěŋħĶŃŏĭŇħȮĶŃĭĭŏĝŊŘŀŏıĸŇĚȮĶŃĭĭľĸƞŀĸŊŗĬĶŃĭŅĵėĺŅĴ
ĶƟŀĬȮȮĽĴĶĶĩĬŃŏėĶŊŗŀĚĵĬĨƢŐĸŃĔŅĶĺńħ ĔŅĶŒĝƟĚŅĬ ėĺĭėŋĴŐĸŃĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚĵĬĨƢ  ĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĵĬĨƢŒĬĔńĭőĶĚœĲĲƚŅıĸńĚĚŅĬėĺŅĴĶƟŀĬȮȮŐĬĺėŇħŐĸŃĔŅĶŒĝƟĚŅĬőĶĚœĲĲƚŅ 
ŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮĔŅĶįĸŇĨœĲĲƚŅħƟĺĵœŀĬŘŜŅȮŏĝŊŘŀŏıĸŇĚŐĔƠĽȮŐĔƠĽĝňĺĴĺĸŐĸŃĔƠŅĞĝňĺĳŅıȮĔŅĶ
ħńħŐĮĸĚŐĸŃĨŇħĨńŘĚŏėĶŊŗŀĚĵĬĨƢĔŜŅŏĬŇħœĲĲƚŅȮĔŅĶŒĝƟĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅőĶĚœĲĲƚŅȮĔŅĶĮƚŀĚĔńĬ
ĴĸĳŅĺŃœŀŏĽňĵ 
 Principle of internal combustion engine thermodynamics cycle of engine 
component of engine ignition system fuel system oil lubricant cooling and 
cooling system engine performance and measurement engine operation 
control and maintenance application engine to thermal power plant concept 
and operating of power plant biofuels steam power plant gas fuel producer 
gas and biogas modification and setup of generator operation control and 
maintenance of power plant protection of emission 

ıĚȮ224
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬ
ĬŇĺŏėĸňĵĶƢ 

3 (2-3-5) őėĶĚĽĶƟŅĚĕŀĚŀŃĨŀĴȮĬŇĺŏėĸňĵĽȮĽŅĶĔńĴĴńĬĨĳŅıĶńĚĽňȮĔŅĶĽĸŅĵĨńĺĕŀĚĽŅĶ
ĔńĴĴńĬĨĳŅıĶńĚĽňȮıĸńĚĚŅĬĵŉħŏľĬňŗĵĺȮĮĢŇĔŇĶŇĵŅĬŇĺŏėĸňĵĶƢŐĭĭĲƕĝĝńĬȮŐĸŃĲƕĺĝńĬȮıĸńĚĚŅĬŒĬ
ĮĢŇĔŇĶŇĵŅĬŇĺŏėĸňĵĶƢȮőĶĚœĲĲƚŅĬŇĺŏėĸňĵĶƢȮŀńĬĨĶĔŇĶŇĵŅĕŀĚĶńĚĽňĔńĭĽĽŅĶȮĶńĚĽňĔńĭĝňĺŇĨȮĔŅĶ
ĮƚŀĚĔńĬȮėĺŅĴĮĸŀħĳńĵȮŐĸŃĔŅĶěńħĔŅĶĔńĭĕŀĚŏĽňĵĪŅĚĬŇĺŏėĸňĵĶƢȮĔŅĶŒĝƟĬŇĺŏėĸňĵĶƢ
ŏĪėőĬőĸĵňĪŅĚħƟŅĬĨƞŅĚŕȮŏĝƞĬȮĔŅĶŏĔļĨĶȮĔŅĶŐıĪĵƢŐĸŃŀŋĨĽŅľĔĶĶĴĨƞŅĚȮŕ 
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 Atomic structure, nucleus, radioactive materials, radioactive decay and 

binding energy. Nuclear reactions: fission and fusion. Energy from nuclear 
reaction. Nuclear power plants. Interaction between radiation and matter. 
Radiation and life. Nuclear protection and safety. Nuclear waste 
management. Nuclear applications in agricultural, medical and industrial 
sectors. 

ıĚȮ225
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĬŘŜŅ 

3 (2-3-5) ŀŋĪĔĺŇĪĵŅĕŀĚĬŘŜŅȮĺŇĺńĥĬŅĔŅĶĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıĸńĚĚŅĬĬŘŜŅȮľĸńĔĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬ
ĬŘŜŅȮŏĪėőĬőĸĵňıĸńĚĚŅĬĬŘŜŅȮıĸńĚĚŅĬėĸŊŗĬȮŐĸŃıĸńĚĚŅĬĬŘŜŅĕŉŘĬĬŘŜŅĸĚȮĔŅĶĽŜŅĶĺěŐľĸƞĚıĸńĚĚŅĬ
ĬŘŜŅȮŐĸŃĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅııĸńĚĚŅĬĬŘŜŅȮĝĬŇħŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚőĶĚœĲĲƚŅıĸńĚĚŅĬĬŘŜŅ
ĕĬŅħŒľĠƞȮĕĬŅħŏĸŖĔȮŐĸŃĶŃĭĭĽŌĭĬŘŜŅĔĸńĭȮĔŅĶŀŀĔŐĭĭĪŅĚħƟŅĬĺŇĻĺĔĶĶĴőĶĚœĲĲƚŅ
ıĸńĚĚŅĬĬŘŜŅĕĬŅħŏĸŖĔȮĔŅĶŀŀĔŐĭĭĔńĚľńĬĬŘŜŅĶňŐŀėĝńŗĬȮŐĸŃŀŇĴıńĸĽƢȮĔŅĶĮĶŃĵŋĔĨƢıĸńĚĚŅĬ
ĬŘŜŅĽŜŅľĶńĭĶŃĭĭĽŌĭĬŘŜŅŒĬĳŅėŏĔļĨĶĔĶĶĴȮĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĪŅĚħƟŅĬĽŇŗĚŐĺħĸƟŀĴŐĸŃ
ĽńĚėĴȮ 

  Hydrology of water, history utilization of hydro energy, fundamental of hydro 
energy conversion, hydro energy technology, wave energy and tidal energy, 
Site survey of hydro energy source and evaluation of hydro energy, The 
component of macro hydro power plant, micro hydro power plant and water 
circulating pumped system power plant, design of micro hydro power plant 
engineering, design of reaction and impulse turbine, hydro energy application 
for agriculture water pumping system, environmental and social impact 
assessment from hydro power plant. 

ıĚȮ226
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬĸĴ 

3 (2-3-5) ĺŇĺńĥĬŅĔŅĶĔŅĶŒĝƟıĸńĚĚŅĬěŅĔĸĴȮĪķļġňĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬĸĴȮĔŅĶĨĶĺěĺńħĕƟŀĴŌĸĸĴȮ
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬĻńĔĵĳŅııĸńĚĚŅĬĸĴȮŀŅĔŅĻıĸĻŅĽĨĶƢĔńĚľńĬĸĴȮĮĶŃŏĳĪĔńĚľńĬ
ĸĴįĸŇĨœĲĲƚŅȮĔńĚľńĬĸĴĽŌĭĬŘŜŅȮĔŅĶėńħŏĸŊŀĔıŊŘĬĪňŗĨŇħĨńŘĚĔńĚľńĬĸĴȮĔŅĶŒĝƟőĮĶŐĔĶĴĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸĸĴȮĶŃĭĭįĸŇĨıĸńĚĚŅĬĸĴŐĭĭįĽĴįĽŅĬȮĔŅĶŀŀĔŐĭĭĔńĚľńĬĸĴŏĭŊŘŀĚĨƟĬȮ
ĺŇĺńĥĬŅĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢĔńĚľńĬĸĴȮİƗĔĮĢŇĭńĨŇŐĸŃĻŉĔļŅħŌĚŅĬ 

 Evolution of wind energy. Wind energy transformation theory. Aerodynamics 
of wind turbine. Wind date measurement. Wind power potential analysis and 
assessment. Types of wind turbines for electricity. Water pumping windmill. 
The selection area for wind turbine installation. Computer analysis of wind 
data. Hybrid wind turbine system. Wind turbine design. Evolution and 
application of wind turbines. Practice and study visit. 

ıĚȮ227 ĔŅĶ
ŀŀĔŐĭĭĶŃĭĭ
įĸŇĨœĲĲƚŅ
ıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢ 

3 (2-3-5) ľĸńĔĔŅĶȮĕƟŀĔŜŅľĬħȮĔġŏĔĦĤƢȮŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶŀŀĔŐĭĭĶŃĭĭœĲĲƚŅěŅĔ
ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢŐĭĭœĴƞŏĝŊŗŀĴĨƞŀĽŅĵĽƞĚȮŐĸŃŏĝŊŗŀĴĨƞŀĽŅĵĽƞĚȮĔŅĶŀŀĔŐĭĭĶŃĭĭĔŅĶŒĝƟ
œĲĲƚŅěŅĔıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢĳŅĵŒĬŀŅėŅĶȮĔŅĶŀŀĔŐĭĭĶŃĭĭĽŌĭĬŘŜŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ
ŏıŊŗŀĔŅĶŏĔļĨĶȮĔŅĶŀŀĔŐĭĭĶŃĭĭőĞĸŅĶƢĶŌĲȮŐĸŃȮĔŅĶŀŀĔŐĭĭĶŃĭĭőĞĸŅĶƢĲŅĶƢĴȮ 
Principles, requirements, regulations and rules related to PV off grid and on 
grid design. PV system design for building. Water pumping system design for 
agricultural applications. Design of solar rooftop and solar farm. 

ıĚȮ228 ĔŅĶ
ŀŀĔŐĭĭĶŃĭĭ

3 (2-3-5) ĔŅĶĺńħıĸńĚĚŅĬŐĸŃėĺŅĴŏĕƟĴĕŀĚŐĽĚŀŅĪŇĨĵƢȮĪķļġňĨńĺŏĔŖĭĶńĚĽňŀŅĪŇĨĵƢȮĝĬŇħĨńĺŏĔŖĭĶńĚĽň
ŀŅĪŇĨĵƢȮĽĴĶĶĩĬŃĨńĺŏĔŖĭĶńĚĽňŀŅĪŇĨĵƢȮĪķļġňĶŃĭĭįĸŇĨĬŘŜŅĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮĶŃħńĭ
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įĸŇĨĬŘŜŅĶƟŀĬ
ıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢ 

ĶńĚĽňŀŅĪŇĨĵƢĺŇĔķĨŇȮĔŅĶŀŀĔŐĭĭĶŃĭĭįĸŇĨĬŘŜŅĶƟŀĬıĸńĚĚŅĬĽĚŀŅĪŇĨĵƢŐĸŃĔŅĶĬŜŅœĮ
ĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 
Measurement of energy and solar intensity, Solar collector theory, Type of 
solar collector, Solar collector performance, The theory of solar water 
heating system, Critical radiation level, Solar water heating system design and 
applications. 

ıĚȮ229 
ĺŇĻĺĔĶĶĴ
ıĸńĚĚŅĬėĺŅĴ
ĶƟŀĬŒĨƟıŇĳı 

3 (2-3-5) ėĺŅĴľĴŅĵŐĸŃĔŅĶŏĔŇħĕŀĚėĺŅĴĶƟŀĬŒĨƟıŇĳıȮȮĸńĔļĦŃŐĸŃŐľĸƞĚĕŀĚėĺŅĴĶƟŀĬȮȮĺŇīň
ĽŜŅĶĺěŐĸŃĕŋħŏěŅŃıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıȮȮĔŅĶįĸŇĨœĲĲƚŅőħĵŒĝƟıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟ
ıŇĳıȮȮĔŅĶŒĝƟĮĶŃőĵĝĬƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃŏıŇŗĴėŋĦĳŅıėĺŅĴĶƟŀĬěŅĔıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟ
ıŇĳıȮĔŅĶŒĝƟĮĶŃőĵĝĬƢħƟŅĬėĺŅĴŏĵŖĬěŅĔıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔ
ŐľĸƞĚıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıŒĬŐĚƞŏĻĶļģĻŅĽĨĶƢŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĻńĔĵĳŅııĸńĚĚŅĬ
ėĺŅĴĶƟŀĬŒĨƟıŇĳıŒĬĮĶŃŏĪĻœĪĵ 
Characteristics and resource of the geothermal source. Geothermal 
exploration. Electricity generation by geothermal energy. Utilization of heating 
upgrading and cooling from geothermal energy. Economic and environment 
impacts from utilization geothermal energy. Potential of geothermal energy 
in Thailand. 

ıĚȮ432 ĔŅĶ
ěńħĔŅĶŐĸŃŐįĬ
ıĸńĚĚŅĬĝŋĴĝĬ 

3 (2-3-5) ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĔŅĶěńħĔŅĶıĸńĚĚŅĬĝŋĴĝĬȮĔŅĶĽŜŅĶĺěŐĸŃŏĔŖĭĕƟŀĴŌĸĔŅĶŒĝƟıĸńĚ
ĚŅĬŒĬĝŋĴĝĬȮĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıħƟŅĬıĸńĚĚŅĬĪħŐĪĬŒĬĝŋĴĝĬȮŏĪėőĬőĸĵňıĸńĚĚŅĬ
ĪħŐĪĬĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĝŋĴĝĬȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅħƟŅĬıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴĝŋĴĝĬȮ
ĔŅĶěńħĪŜŅŐįĬıĸńĚĚŅĬĕŀĚĝŋĴĝĬȮĔŅĶĽĶƟŅĚĔŅĶŏĶňĵĬĶŌƟŒĬĝŋĴĝĬħƟĺĵĔĶŃĭĺĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮĔŅĶĮĶŃĵŋĔĨƢľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚŒĬĔŅĶěńħĔŅĶıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴ
ŒĬĝŋĴĝĬ 

 Principle of energy management in a community level, survey and data 
collection of energy utilization in the community, potential assessment of 
renewable energy in the community, suitable renewable energy technology 
for the community. analysis of energy and environmental issues in the 
community, local energy planning, application of sufficiency economy 
philosophy for energy and environment management 

ıĚȮ434 ĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟ
ĽŊŗŀĽŅĶĪĬŏĪė
ŐĸŃőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢ
ĽŜŅľĶńĭĚŅĬ
ıĸńĚĚŅĬ 

3 (2-3-5) ĔŅĶŒĝƟĚŅĬőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪŅĚėŀĴıŇĺŏĨŀĶƢȮŐĸŃĶŃĭĭģŅĬĕƟŀĴŌĸĽŅĶĪĬŏĪĻȮĕƟŀĴŌĸĔŅĶ
ĨĶĺěĺńħȮĽŜŅľĶńĭĔŅĶŀŀĔŐĭĭĪŅĚħƟŅĬȮĨŇħĨńŘĚȮėĺĭėŋĴĶŃĭĭ ĺŇŏėĶŅŃľƢĔŅĶĪŜŅĚŅĬȮȮĮĶŃŏĴŇĬ
ĮĶŃĽŇĪīŇĳŅıȮĕŀĚĚŅĬħƟŅĬıĸńĚĚŅĬĔŅĶěńħĔŅĶŐĸŃĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮ&ŐĽĚŀŅĪŇĨĵƢȮ
ıĸńĚĚŅĬĸĴȮıĸńĚĚŅĬĬŘŜŅȮıĸńĚĚŅĬĝňĺĴĺĸȮıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıȮıĸńĚĚŅĬĬŇĺŏėĶňĵĶƢȮ
ıĸńĚĚŅĬœĲĲƚŅȮŐĸŃıĸńĚĪħŐĪĬŐĸŃıĸńĚĚŅĬĪŅĚŏĸŊŀĔĝĬŇħĨƞŅĚŕ' 
Using computer program, Geographic Information, Measurement information 
for Design, Constriction, Control, Analysis,ȮPerformance Evaluation of Energy 
system, Energy Management and conservation, (Solar, Wind Hydro, Biomass, 
Geothermal,ȮNuclear, electricity and alternative energy and renewable 
energy) 
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ıĚȮ435 ĔŅĶ
ŀĬŋĶńĔļƢıĸńĚĚŅĬ
ŒĬőĶĚĚŅĬĕńŘĬĽŌĚ 

3 (2-3-5) ĔŅĶėĺĭėŋĴȮĔŅĶĮĶŃľĵńħıĸńĚĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅȮŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮĶŃĭĭĪŜŅėĺŅĴŏĵŖĬȮȮ
ĴŀŏĨŀĶƢȮŐĽĚĽĺƞŅĚȮĔŅĶĮĶŃľĵńħıĸńĚĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅľĴƟŀœŀĬŘŜŅŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮ
ĔŅĶĮĶŃľĵńħıĸńĚĚŅĬŐĸŃĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŀńħŀŅĔŅĻŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶĺŇŏėĶŅŃľƢ
ĔŅĶŒĝƟıĸńĚĚŅĬŒĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĕĬŅħŒľĠƞŏıŊŗŀĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮĔŅĶĬŜŅėĺŅĴĶƟŀĬ
ĪŇŘĚĔĸńĭĴŅŒĝƟŒľĴƞȮŐĸŃŏĪėĬŇėĔŅĶěńħĪŜŅĶŅĵĚŅĬħƟŅĬĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 
Control, maintenance and Energy saving in air conditioner, Cooling system, motor, 
lighting, energy saving and maintenance in industrial boiler, Energy Saving and 
Maintenance of Industrial Air Compressors, Analysis of energy consumption in 
large air conditioners for energy conservation. waste heat recovery system, 
Technical for reports on energy conservation. 

 
6. ĶŅĵĺŇĝŅĪňŗȮĵĔŏĸŇĔ ěŜŅĬĺĬ 24 ĶŅĵĺŇĝŅ 
 

ĶľńĽĺŇĝŅ-ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ėĴȮ/./ȮľĸńĔŏėĴňȮ/ 3 (3-0-6) 
ėĴȮ/.0ȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ/ 1 (0-3-1) 
ėĴȮ/.1ȮľĸńĔŏėĴňȮ0Ȯ 3 (3-0-6) 
ėĴȮ/.2ȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ0Ȯ 1 (0-3-1) 
ėĻȮ/11ȮŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢȮ/Ȯ 3 (3-0-6) 
ėĻȮ/12ȮŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢȮ0Ȯ 3 (3-0-6) 
ėĴȮ03.ȮŏėĴňŀŇĬĪĶňĵƢȮ 3 (2-3-5) 
ėĻȮ14/ȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 3 (3-0-6) 
ĺĔȮ/./ȮĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮ/ȮȮȮȮ 2 (1-3-3) 
ĺĔȮ/7/ȮĔŅĶİƗĔĚŅĬőĶĚĚŅĬ 1 (0-3-1) 
ıĚȮ0..ȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃĔĸĻŅĽĨĶƢĕŀĚœľĸŏĭŊŘŀĚĨƟĬ 3 (3-0-6) 
ıĚȮ0.2ȮĝňĺĺŇĪĵŅĪŅĚıĸńĚĚŅĬĪħŐĪĬ 3 (3-0-6) 
ıĚȮ0.3ȮīĶĦňĺŇĪĵŅĪŅĚıĸńĚĚŅĬ 3 (3-0-6) 
ıĚȮ1//ȮŏĪėőĬőĸĵňŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŐĸŃĝňĺĴĺĸ 3 (2-3-5) 
ıĚȮ1/0ȮŏĪėőĬőĸĵňıĸńĚĚŅĬĸĴŐĸŃŐĽĚŀŅĪŇĨĵƢ 3 (2-3-5) 
ıĚȮ1/2ȮŏĪėőĬőĸĵňıĸńĚĚŅĬĬŘŜŅŐĸŃėĺŅĴĶƟŀĬŒĨƟıŇĳı 3 (2-3-5) 
ıĚȮ1/3ȮĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃėĺŅĴĮĸŀħĳńĵħƟŅĬıĸńĚĚŅĬ 1 (0-3-1) 
ıĚȮ20/ȮȮĔŅĶĺŅĚŐįĬīŋĶĔŇěıĸńĚĚŅĬ 3 (3-0-6) 
ıĚȮ0//ȮıŊĝıĸńĚĚŅĬĪħŐĪĬȮ 3 (2-3-5) 
ıĚȮ1/4ȮŏėĶŊŗŀĚĵĬĨƢŏĝŊŘŀŏıĸŇĚıĸńĚĚŅĬľĴŋĬŏĺňĵĬ 3 (2-3-5) 
ıĚȮ1/5ȮĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅı 3 (2-3-5) 
ıĚȮ1/6ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 3 (2-3-5) 
ıĚȮ00.ȮĔŅĶĺŅĚŐįĬıĸńĚĚŅĬĝŋĴĝĬ 3 (2-3-5) 
ıĚȮ1/7ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽŜŅľĶńĭıĸńĚĚŅĬ 3 (2-3-5) 
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1,ȮĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅœĪĵ'  ĬŅĵĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅŀńĚĔķļ' Mr.Yingrak Auttawaitkul 
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ  ŀŅěŅĶĵƢ 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ   ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
      ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĨŜŅĭĸľĬŀĚľŅĶȮŀŜŅŏĳŀĽńĬĪĶŅĵȮ 
      ěńĚľĺńħŏĝňĵĚŒľĴƞȮȮ3.07. 
      őĪĶĻńıĪƢȮ8Ȯ.+3111+1/72ȮőĪĶĽŅĶȮ8Ȯ.+3111+1/72 
      E-mail Address : at_yingrak@hotmail.com 
0,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
ĮĶ,ħ, ŏĪėőĬőĸĵňıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 0332 
ĺĻ,Ĵ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 2540 
ĺĻ,ĭ, ĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢ ĴľŅĺŇĪĵŅĸńĵŏŀŏĝňĵŀŅėŏĬĵƢ 0311 

 
1,ȮĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝŜŅĬŅĠıŇŏĻļ 
 1) Digital Image Processing 

2) Application of Photovoltaic systems 
3) Energy conservation  

2,ȮĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
 ĮƖȮı,Ļ,    ĨŜŅŐľĬƞĚ 
 2334-ĮƤěěŋĭńĬ  ĶŀĚįŌƟŀŜŅĬĺĵĔŅĶĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬİƙŅĵĭĶŇľŅĶȮ 
     ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮěńĚľĺńħŏĝňĵĚŒľĴƞ 
 0332-0334   ĺŇĻĺĔĶŀŅĺŋőĽȮĭĶŇļńĪȮŀŇĨńĸœĪĵĺŇĻĺĔĶĶĴȮěŜŅĔńħȮěńĚľĺńħĔĶŋĚŏĪıł 
 032.-0332  ľńĺľĬƟŅĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵ

ŀŋĭĸĶŅĝīŅĬňȮěńĚľĺńħŀŋĭĸĶŅĝīŅĬň 
 0313-032.   ĺŇĻĺĔĶȮĭĶŇļńĪȮŏŀŏĝňĵėĶŅĲŏĮŏĮŀĶƢȮěŜŅĔńħȮěńĚľĺńħĽĴŋĪĶĽŅėĶ 
3,ȮĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸȮŐĸŃĦńģĺŋĥŇȮħŋļġň,&0336',ȮĔŅĶıńĥĬŅĶŃĭĭŐĽĚĽĺƞŅĚĕŀĚľĸŀħŐŀĸŀňħňĽŜŅľĶńĭ

ĝŋĴĝĬıŊŘĬĪňŗĽŌĚőħĵŒĝƟĔŅĶěƞŅĵœĲŏĮƦĬėĺŅĴĩňŗıĸńĽĪňŗŏľĴŅŃĽĴ,ȮŐľĸƞĚĪŋĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ. 
4,ȮįĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĦńģĺŋĥŇȮħŋļġň, ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢ, ĬŇĔĶŅĬȮľŀĴħĺĚ, īŏĬĻȮœĝĵĝĬŃ, ĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ, ŏĽĶŇĴĻńĔħŇśȮŀĵŌƞ

ŏĵŖĬȮŐĸŃĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&0337',ȮĽƞĚŏĽĶŇĴŏĪėőĬőĸĵňıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢ
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ıĸńĚĚŅĬŒĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ,ȮŐľĸƞĚĪŋĬȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢ
ıĸńĚĚŅĬ. 

ĽŇĶŇĝńĵȮėŋĦĳŅıħňŏĸŇĻ, ĦńģĺŋĥŇȮħŋļġň, ıŇĝĵŅȮĽĺĵĽĴ, ĭńĦĤŇĨŅȮŏıŖĠĻĶň, ĔĴĸħŅĶŅȮŏľĶňĵĠĽŋĺĶĶĦ, īĬĔĶȮȮ
ĔŅĨŅĽŅĵ, ĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ ŐĸŃȮRameshprabu Ramaraj,Ȯ&0336',ȮĔŅĶĮĶŃŏĴŇĬ
ĻńĔĵĳŅıĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıěŅĔĺńĽħŋŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶŒĬĳŅėŏľĬŊŀ. 

 
5,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
 
6,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
 
7,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 

Yingrak Auttawaitkul, Sermsuk Buochareon, Thongchai Maneechukate and Natthawud 
Dussadee.&0./2', ŵȮLml-destructive Identification of Breeder Rice Seed 
SqgleȮRp_lqn_pclrȮGk_ecȮ?l_jwqgqŵȮRfcȮ2th Joint International Conference 
on Information and Communication Technology, Electronic and Electrical 
Engineering (JICTEE-0./2', Chiangrai, Thailand 

œĺĵŏĺĪĵƢȮĬŅŏŀĔ, ĝĺőĶěĬƢȮŒěĽŇĬ, ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢ, ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠȮŐĸŃĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ,Ȯ
&0336',ȮŴĶŃĭĭĮƚŀĚĔńĬŐĶĚħńĬœĲĲƚŅŏĔŇĬĽŜŅľĶńĭĔńĚľńĬĬŘŜŅįĸŇĨœĲĲƚŅĕĬŅħŏĸŖĔĴŅĔħƟĺĵĺŇīň
ĩƞŅĵőľĸħŀńĨőĬĴńĨŇŵȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ//,Ȯ
ěńĚľĺńħĝĸĭŋĶň. 

ĽńĚĺŅĸȮĴńĸĸŅĬŌ, ĝĺőĶěĬƢȮŒěĽŇĬ, ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠ, ĦńģĺŋĥŇȮħŋļĢňȮŐĸŃĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ,Ȯ&0336',Ȯ
ĔŅĶĮĶŃľĵńħıĸńĚĚŅĬĕŀĚľĸŀħŐŀĸŀňħňħƟĺĵĺŇīňĔŅĶĽŐĔĬŐĭĭŏĴĪĶŇĔĞƢ,ȮĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ//,ěńĚľĺńħĝĸĭŋĶň. 

ŏĜĸŇĴĝŅĨŇȮĴľŅĺńĬ, ĽĶŅĺŋīȮıĸĺĚļƢĻĶň, ĝĺőĶěĬƢȮŒěĽŇĬ, ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠȮŐĸŃĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ,
&0336',ŴĔŅĶĸħĔŅĶĽŌĠŏĽňĵŒĬĶŃĭĭěŜŅľĬƞŅĵĪňŗĴňĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚĔŜŅŏĬŇħœĲĲƚŅıĸńĚĚŅĬ
ĪħŐĪĬőħĵĺŇīňėĺĭėŋĴĔŜŅĸńĚĔŅĶįĸŇĨŒľƟŏľĴŅŃĽĴŵȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬ
ŐľƞĚĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ//Ȯ,ȮěńĚľĺńħĝĸĭŋĶň. 

 
/.,ȮįĸĚŅĬŀŊŗĬŕȮŏĝƞĬȮĨŜŅĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ȮȮȮȮȮȮȮȮȮ ȮœĴƞĴň 
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1,ȮĮĶŃĺńĨŇ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅœĪĵ'  ĬŅĚĽŅĺěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅŀńĚĔķļ' Ms.Jutaporn Chanathaworn 
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ  ŀŅěŅĶĵƢ 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ   ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
      ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĨŜŅĭĸľĬŀĚľŅĶȮŀŜŅŏĳŀĽńĬĪĶŅĵȮ 
      ěńĚľĺńħŏĝňĵĚŒľĴƞȮ50290 
      őĪĶĻńıĪƢȮ8Ȯ.31+65337.Ȯ őĪĶĽŅĶȮ8Ȯ.31+65337.ȮȮ 
      E-mail Address : winchana.jc@gmail.com   
 
2. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
ĮĶ,ħ, ĺŇĻĺĔĶĶĴŏėĴň ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 2555 
ĺĪ,Ĵ, ŏĪėőĬőĸĵňĭĶĶěŋĳńĦĤƢ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 2552 
ĺĪ,ĭ, ŏĪėőĬőĸĵňĝňĺĳŅı ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 2550 

 
1,ȮĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝŜŅĬŅĠıŇŏĻļ 

1) ĺŇĻĺĔĶĶĴŏėĴň 
2) ĔƠŅĞĝňĺĳŅıȮ 
3) ŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮ 

 
2,ȮĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
 ĮƖȮı,Ļ,    ĨŜŅŐľĬƞĚ 
 0336    ĬńĔĺŇěńĵȮ&ĭĶŇľŅĶ1'ȮĭĶŇļńĪȮŏĞĶŅĴŇėĞňŏĴĬĨƢœĪĵȮŏėĶŊŀĞňŏĴĬĨƢœĪĵ 
 
3,ȮĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&3ȮĮƖĵƟŀĬľĸńĚ'Ȯ 
ěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶ*ȮRameshprabu Ramaraj ŐĸŃĦńģĺŋĥŇȮħŋļġň,&0336',ȮőėĶĚĔŅĶȮĔŅĶĔŜŅěńħĽňĵƟŀĴ

ŒĬĬŘŜŅŏĽňĵħƟĺĵœĪĪŅŏĬňĵĴœħŀŀĔœĞħƢŒĬĮĢŇĔĶĦƢőĲőĨėĨŃœĸĨŇĔŐĭĭĨƞŀŏĬŊŗŀĚ, 
ȮěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶ*ȮĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢȮŐĸŃěŇĶŅıĶȮŏįƞŅŏŀŊŘŀĚ,Ȯ&0337',ȮőėĶĚĔŅĶȮĔŅĶĻŉĔļŅĽĳŅĺŃĪňŗ

ŏľĴŅŃĽĴŒĬĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıőħĵĔŅĶľĴńĔĶƞĺĴĕŀĚĞńĚĕƟŅĺőıħĬŘŜŅŏĽňĵȮěŅĔ
ĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃěŅĔĔŅĶĭňĭĕƟŅĺőıħőħĵĺŇīňĔŅĶıŊŘĬįŇĺįĸĨŀĭĽĬŀĚ, 

 
4,ȮįĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
5,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ &3ȮĮƖĵƟŀĬľĸńĚ' 
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Chanathaworn, J., Chungsiriporn, J. and Pornpunyapat, J. (0./2',ȮDecolorization of 
dyeing wastewater in continuous photoreactors using TiO0 coated glass 
tube media. Songklanakarin Journal of Science and Technology, 14&/', 75+
/.3, 

 
6,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
 
7,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 

Chanathaworn, J., Dussadee, N., Thararux, C. and Moonsri, V. (0./3',ȮApplication of Suitable 
Supporting Media by Microbial Attachment for Enhanced Biogas Production. The 3th 
TIChE International Conference 0./3,ȮCreating Green Society through Green Process 
Engineering. Pattaya, Thailand. 

Jutaporn Chanathaworn, Natthawud Dussadee, Churat Thararux, Vorapan Moonsri, 
Application of Suitable Supporting Media by Microbial Attachment for Enhanced 
Biogas Productio,  The 5th TIChE International Conference 2015 "Creating Green 
Society through Green Process Engineering" Pattaya, Thailand, November 8-10, 2015. 

Ratchadaporn Inkerd, Natthawud Dussadee, Churat Thararux, Jutaporn Chanathaworn, 
Rameshprabu Ramaraj. &0./3',ȮAn experimental investigation of palm oil as an 
environment friendly biolubricant. The 22nd Tri-U International Joint Seminar and 
Symposium Jiangsu University, China, October 18 ů October 23, 2015. 

ěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶ, ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢȮŐĸŃȮěŇĶŅıĶȮŏįƞŅŏŀňŘĵĚ,Ȯ&2559). ĔŅĶĻŉĔļŅĽĳŅĺŃĪňŗŏľĴŅŃĽĴŒĬĔŅĶ
įĸŇĨĔƠŅĞĝňĺĳŅıőħĵĔŅĶľĴńĔĶƞĺĴĕŀĚĞńĚĕƟŅĺőıħľĺŅĬȮĬŘŜŅŏĽňĵěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨȮŐĸŃěŅĔĔŅĶ
ĭňĭĕƟŅĺőıħȮőħĵĺŇīňĔŅĶıŊŘĬįŇĺįĸĨŀĭĽĬŀĚ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬ.ŐľƞĚĮĶŃŏĪĻœĪĵ
ėĶńŘĚĪňŗȮ12*ȮĺńĬĪňŗȮ8-10ȮĴŇĩŋĬŅĵĬȮı,Ļ,Ȯ2559,ȮĦȮőĶĚŐĶĴĺńĚěńĬĪĬƢȮĶŇŏĺŀĶƢĺŇĺȮě,ıŇļĦŋőĸĔ. 

ĺŇĝŋħŅȮıŋƞĴıĺĚ*ȮȮĦńģĺŋĥŇȮħŋļġň*ȮȮģĮĬȮĝŊŗĬĭŅĸȮŐĸŃěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶ, (2559) ĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıőħĵĔŅĶ
ŏĸŊŀĔŒĝƟĽŅľĶƞŅĵėŀĸŏĶĸĸƞŅŐĸŃľĠƟŅŏĬŏĮƖĵĶƢ,ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻ
œĪĵėĶńŘĚĪňŗȮ12ȮĺńĬĪňŗȮ8-10ȮĴŇĩŋĬŅĵĬȮı,Ļ,Ȯ2559ȮĦȮőĶĚŐĶĴĺńĚěńĬĪĬƢȮĶŇŏĺŀĶƢĺŇĺȮȮȮȮȮȮȮȮȮě,ıŇļĦŋőĸĔ. 

ĶńĝġŅĳĶĦƢȮŀŇĬŏĔŇħ, ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢ*ȮěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶȮŐĸŃȮĦńģĺŋĥŇȮħŋļġň,Ȯ&2559). ĔŅĶĽńĚŏėĶŅŃľƢ
ĬŘŜŅĴńĬľĸƞŀĸŊŗĬĝňĺĳŅıěŅĔĬƟŅĴńĬıŊĝħƟĺĵĔĶŃĭĺĬĔŅĶĪĶŅĬŏŀĽŏĪŀĶƢĶŇĲƕŏėĝńŗĬ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ12, ĺńĬĪňŗȮ8-10 ĴŇĩŋĬŅĵĬȮı,Ļ,Ȯ2559, ĦȮőĶĚŐĶĴĺńĚěńĬĪĬƢȮ
ĶŇŏĺŀĶƢĺŇĺȮě,ıŇļĦŋőĸĔ. 

 
/.,ȮįĸĚŅĬŀŊŗĬŕȮŏĝƞĬȮĨŜŅĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶ. œĴƟœįƞĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıŒĬĭƞŀľĴńĔĴŌĸĽŋĔĶ*ȮĺŅĶĽŅĶŐĴƞőěƟ 
  ĮĶŇĪńĻĬƢȮĮƖĪňŗȮ16 ĜĭńĭĪňŗȮ6 ıķĻěŇĔŅĵĬ-īńĬĺŅėĴȮ2558. 
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ĮĶŃĺńĨŇŐĸŃįĸĚŅĬĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ/ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 

1,ȮĮĶŃĺńĨŇ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅœĪĵ'  ĬŅĚĽŅĺĽŋĸńĔļĦŅȮĴĚėĸ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅŀńĚĔķļ' Ms.Sulaksana Mongkon 
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ  ŀŅěŅĶĵƢ 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ   ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
      ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĨŜŅĭĸľĬŀĚľŅĶȮŀŜŅŏĳŀĽńĬĪĶŅĵȮ 
      ěńĚľĺńħŏĝňĵĚŒľĴƞȮȮ3.07. 
      őĪĶĻńıĪƢȮ8Ȯ.+3111+1/72ȮőĪĶĽŅĶȮ8Ȯ.+3111+1/72 
      E-mail Address : s_mongkon@hotmail.com   
0,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
ĮĶ,ħ, ŏĪėőĬőĸĵňıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ

īĬĭŋĶň 
2556 

ĺĻ,Ĵ, ŏĪėőĬőĸĵňıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň 

2547 

ĺĻ,ĭ, ĺŇĻĺĔĶĶĴŏĔļĨĶ ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 2544 
 
1,ȮĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝŜŅĬŅĠıŇŏĻļ 

1) Passive cooling and heating technique in buildings and greenhouse 
2) Thermal application of solar energy 
3) Energy conservation  

 
2,ȮĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
 ĮƖȮı,Ļ,    ĨŜŅŐľĬƞĚ 
 0334+ĮƤěěŋĭńĬ  ŀŅěŅĶĵƢȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 0325+033.   ĺŇĻĺĔĶıńĥĬŅőėĶĚĔŅĶȮĭĶŇļńĪȮŏŀĪňĪňȮėŀĬĞńĸŐĨĬĪƢȮěŜŅĔńħ 
 
3,ȮĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĽŋĸńĔļĦŅȮĴĚėĸȮŐĸŃĽĶŅĺŋīȮıĸĺĚļƢĻĶň,Ȯ&0335',ȮőėĶĚĔŅĶȮĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĪŜŅėĺŅĴŏĵŖĬĕŀĚ

ĪƞŀŒĨƟħŇĬĪňŗŒĝƟŒĬőĶĚŏĶŊŀĬŏĔļĨĶőħĵĺŇīňŏıŇŗĴėĺŅĴĝŊŘĬŒĬħŇĬ,ȮŐľĸƞĚĪŋĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ. 
ĽŋĸńĔļĦŅȮĴĚėĸȮŐĸŃȮĽĶŅĺŋīȮıĸĺĚļƢĻĶň,Ȯ&034.',ȮőėĶĚĔŅĶȮĮĶŃĽŇĪīŇĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĨŅĴŐĭĭ

ĮĶŃŏĴŇĬŀŅėŅĶĕŀĚȮLEED ĶƞĺĴĔńĭĔŅĶĶŃĭĭĔŅĶěńħĔŅĶıĸńĚĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ,Ȯ
ŐľĸƞĚĪŋĬĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇ, 
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4,ȮįĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ěŇĶńģĨĔŅĸȮľĴŊŗĬľĬŌ*ȮěňĶŅĺĶĶĦȮĔńĬĪŅŏħĝȮŐĸŃĽŋĸńĔļĦŅȮĴĚėĸ,Ȯ&0335',ȮőėĶĚĔŅĶȮĔŅĶĮĶŃŏĴŇĬ

ĻńĔĵĳŅıĕŀĚĪƞŀŒĨƟħŇĬĽŜŅľĶńĭĪŜŅėĺŅĴŏĵŖĬŒĬĭƟŅĬıńĔŀŅĻńĵőħĵĪƞŀŒĨƟħŇĬ,ȮŐľĸƞĚĪŋĬȮĽŜŅĬńĔ
ĬőĵĭŅĵŐĸŃŐįĬıĸńĚĚŅĬ, 

ĔńĬĨıĚĻƢȮĴĦňŏĸŖĔ*ȮŏěĨĨıĸȮŀŜŅĳŅĪĶńıĵƢĽŇĬīŋƢȮŐĸŃĽŋĸńĔļĦŅȮĴĚėĸ,Ȯ&0336',ȮőėĶĚĔŅĶȮĔŅĶĻŉĔļŅ
ĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĪŜŅĬŘŜŅĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢŐĭĭĨƟĬĪŋĬĨŗŜŅĽŜŅľĶńĭŒĝƟŒĬĭƟŅĬıńĔ
ŀŅĻńĵ,ȮŐľĸƞĚĪŋĬȮĽŜŅĬńĔĬőĵĭŅĵŐĸŃŐįĬıĸńĚĚŅĬ, 

ĪĺňıĚĻƢȮŏĪıĪĺň*ȮīńĠĸńĔļĦƢȮĽńĬŏħĝȮŐĸŃĽŋĸńĔļĦŅȮĴĚėĸ,Ȯ&0335',ȮőėĶĚĔŅĶȮĔŅĶıńĥĬŅĜĬĺĬĔńĬėĺŅĴ
ĶƟŀĬěŅĔŏĻļĝňĺĴĺĸŏľĸŊŀŒĝƟěŅĔĔŅĶŏĔļĨĶŏıŊŗŀŒĝƟĔńĭĩńĚĬŘŜŅĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢŒĬ
ĭƟŅĬıńĔŀŅĻńĵ,ȮŐľĸƞĚĪŋĬȮĽŜŅĬńĔĬőĵĭŅĵŐĸŃŐįĬıĸńĚĚŅĬ,Ȯ 

 
5, įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ &3ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
 
6,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĽŋĸńĔļĦŅȮĴĚėĸȮŐĸŃȮĽĶŅĺŋīȮıĸĺĚļƢĻĶň,Ȯ(2559). ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĪŜŅėĺŅĴŏĵŖĬĕŀĚĪƞŀŒĨƟħŇĬ

őħĵĺŇīňŏıŇŗĴėĺŅĴĝŊŘĬħŇĬŏıŊŗŀŒĝƟŒĬőĶĚŏĶŊŀĬŏĔļĨĶĝŊŗŀĭĪėĺŅĴ,ȮĺŅĶĽŅĶĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňĶŅĝĴĚėĸŀňĽŅĬ 

 
7,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĽŋĶŇĬĪĶƢȮėńĬŒěȮŐĸŃĽŋĸńĔļĦŅȮĴĚėĸ,Ȯ&0337',ȮĔŅĶĻŉĔļŅĻńĔĵĳŅıĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĭĭĶŃŏľĵŏıŊŗŀ

ĮĶŃĵŋĔĨƢŒĝƟŒĬĭƟŅĬıńĔŀŅĻńĵŒĬĳŌĴŇŀŅĔŅĻŐĭĭĶƟŀĬĝŊŘĬĽĸńĭŐĸƟĚ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ŏĶŊŗŀĚȮŴĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃĔĶŃĭĺĬĔŅĶȮ
ėĶńŘĚĪňŗȮ/3ŵ,ȮőĶĚŐĶĴŐŀĸȮĶňĽŀĶƢĪȮĽĴŋĵȮě,ĽŋĶŅļġĶƢīŅĬň8ȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 

ĔńĬĨıĚĻƢȮĴĦňŏĸŖĔȮŏěĨĨıĸȮŀŜŅĳŅĪĶńıĵƢĽŇĬīŋƢȮŐĸŃĽŋĸńĔļĦŅȮĴĚėĸ'Ȯ,0337Ȯ,&ĶŃĭĭĪŜŅĬŘŜŅĶƟŀĬıĸńĚĚŅĬ
ŐĽĚŀŅĪŇĨĵƢŐĭĭĨƟĬĪŋĬĨŗŜŅĽŜŅľĶńĭŒĝƟŒĬĭƟŅĬıńĔŀŅĻńĵȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĶŊŗŀĚȮŴĔŅĶ
ĩƞŅĵŏĪıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃĔĶŃĭĺĬĔŅĶȮėĶńŘĚĪňŗȮ/3ŵ,Ȯ
őĶĚŐĶĴŐŀĸȮĶňĽŀĶƢĪȮĽĴŋĵȮě,ĽŋĶŅļġĶƢīŅĬň8ȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 

ěŇĶńĨĨĔŅĸȮľĴŊŗĬľĬŌȮěňĶĺĶĶĦȮĔńĬĪŅŏħĝȮŐĸŃĽŋĸńĔļĦŅȮĴĚėĸ,Ȯ&0336',ȮĔŅĶĻŉĔļŅĻńĔĵĳŅıĔŅĶĪŜŅėĺŅĴ
ŏĵŖĬĕŀĚĝŋħĪħĽŀĭĪƞŀŒĨƟħŇĬŐĭĭĨńĺĵŌŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŒĬĭƟŅĬıńĔŀŅĻńĵ,ȮŒĬȮĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶŏĶŊŗŀĚȮŴĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃ
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3) ĔŅĶĺŅĚŐįĬĵŋĪīĻŅĽĨĶƢħƟŅĬıĸńĚĚŅĬ 
 

2,ȮĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
 ĮƖȮı,Ļ,    ĨŜŅŐľĬƞĚ 
 0358-ĮƤěěŋĭńĬ  ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 0357-2558   įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 0354-2557   ŀŅěŅĶĵƢȮĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 0331+0333   ŀŅěŅĶĵƢıŇŏĻļȮėĦŃįĸŇĨĔĶĶĴĔŅĶŏĔļĨĶȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 0331+0333  ĔĶĶĴĔŅĶįŌƟěńħĔŅĶȮ&Managing Director) ĭĶŇļńĪȮĪňĞńĽȮŀŇĬőĬŏĺĝńŗĬȮŀŇĬ

ŏĪĸĸŇŏěĬĞƢȮěŜŅĔńħ 
 0330+0333  įŌƟĝƞĺĵĬńĔĺŇěńĵȮĻ,ħĶ,ĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢȮĽńĚĔńħȮľƟŀĚĮĢŇĭńĨŇĔŅĶ

ĺŇěńĵĶŃĭĭĪŅĚŀŋĦľĳŅıȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 0326+033/  ĺŇĻĺĔĶȮĽńĚĔńħȮĽĩŅĭńĬĺŇěńĵŐĸŃıńĥĬŅıĸńĚĚŅĬĬėĶıŇĚėƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
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3,ȮĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĬńģıĶȮœĝĵĠŅĨŇ, ĦńģĺŋĥŇȮħŋļġň, ĬńĔĶĭȮȮĔĸńħĔĸňĭ ŐĸŃĳńĪĶĽŋħŅȮȮĺĚļƢěńĔĶ. &0334', őėĶĚĔŅĶȮĔŅĶĸħ

ĮĶŇĴŅĦĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅŒĬľĸŀħœĲœħőŀħŏĮĸƞĚŐĽĚőħĵŏĪėĬŇėĔŅĶěńħĔŅĶėĺĭėŋĴĪŅĚ
ėĺŅĴĶƟŀĬȮ&Electrical Energy Reduction in Light Emitting Diode (LED) Bulb by 
Thermal Control Management (TCM) Technique). 

ĬńģıĶȮœĝĵĠŅĨŇ ŐĸŃĦńģĺŋĥŇȮħŋļġň,Ȯ&0336',ȮőėĶĚĔŅĶȮėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶĔŅĶĻŉĔļŅĔŅĶįĸŇĨ
ıĸńĚĚŅĬœĲĲƚŅěŅĔĶŃĭĭȮOrganic Rankine Cycle (The research of electricity 
generating by concept of Organic Rankine Cycle). 

ĬńģıĶȮœĝĵĠŅĨŇ*ȮĦľĪńĵȮĴľŅŏĪıȮŐĸŃĶŇĬĶħŅȮŐĞƞĺƞŅĚ,Ȯ&0336',ȮőėĶĚĔŅĶȮĔŅĶĸħıĸńĚĚŅĬĕŀĚĶŃĭĭ
ĮĶńĭŀŅĔŅĻőħĵĔŅĶĽŃĽĴıĸńĚĚŅĬėĺŅĴĶƟŀĬȮ&Thermal Energy Storage for Energy 
Reduction of Air-Conditioner). 

ĬńģıĶȮœĝĵĠŅĨŇ, ĺĶĶļĴĸȮŏĸŇĻěĨŋĶŅĬĬĪƢ, ĔķļĦŋȮģňĨŇőĳėŅ ŐĸŃĪĬĚŏĔňĵĶĨŇȮȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢ. &0336', 
ĔŅĶĺŇŏėĶŅŃľƢĔŅĶĶƞĺĴįĸŇĨĔŅĶĪŜŅėĺŅĴŏĵŖĬȮėĺŅĴĶƟŀĬŐĸŃĔŜŅĸńĚěŅĔĺńĢěńĔĶŐĶĚėŇĬ
ĽŅĶŀŇĬĪĶňĵƢőħĵŒĝƟĔŅĶŏįŅœľĴƟĬŘŜŅĴńĬœĭőŀħňŏĞĸ (Analysis of Combined Cooling Heating 
and Power Generation from Organic Rankine Cycle with Bio-diesel Burning).  

 
4,ȮįĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĦľĪńĵȮĴľŅŏĪı*ȮĶŇĬĶħŅȮŐĞƞĺƞŅĚȮŐĸŃĬńģıĶȮȮœĝĵĠŅĨŇ. &0335', őėĶĚĔŅĶȮĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶ

ĪŜŅĚŅĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻőħĵėĸŊŗĬőĞĬŇėȮ&Enhancement Thermal Performance of 
Air-conditioner by Sonic Wave). 

ĔķļĦŋȮģňĨŇőĳėŅȮŐĸŃĬńģıĶȮȮœĝĵĠŅĨŇ. &0336', őėĶĚĔŅĶȮĔŅĶĻŉĔļŅĨńĺŏĔŖĭĶńĚĽňŀŅĪŇĨĵƢŐĭĭĮĶŃľĵńħ
ĽŜŅľĶńĭŏıŇŗĴŀŋĦľĳŌĴŇĬŘŜŅĕŀĚĭƞŀŏĸňŘĵĚĮĸŅȮ&Study Low-Cost Solar Collector for 
Increasing Water Temperature of Fish Pond). 

ŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢ*ȮĬńģıĶȮȮœĝĵĠŅĨŇ, ĦľĪńĵȮĴľŅŏĪıȮŐĸŃĶŇĬĶħŅȮŐĞƞĺƞŅĚ. &0336', őėĶĚĔŅĶȮ
ĔŅĶĻŉĔļŅĔŅĶĬŜŅįńĔĨĭĝĺŅĴŅįĸŇĨŏĮƦĬıĸńĚĚŅĬĪħŐĪĬŐĭĭȮ1ȮĴŇĨŇȮħƟŅĬıĸńĚĚŅĬȮħƟŅĬ
ŏĻĶļģĻŅĽĨĶƢȮŐĸŃħƟŅĬĽŇŗĚŐĺħĸƟŀĴħƟĺĵĶŀĵŏĪƟŅėŅĶƢĭŀĬȮ&Study of Using Water 
Hyacinth to Renewable Energy in 1+Model of Energy Economics and 
Environment by Carbon Footprint). 

 
5,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ &3ȮĮƖĵƟŀĬľĸńĚ' 

Nattaporn Chaiyat and Tanongkiat Kiatsiriroat. &0./2', Study of Building Air-Conditioner 
with Phase Change Storage, International Journal of Applied Engineering 
Research, Vol.7, Number 0/, pp.//4./+//4/.,Ȯ 

Nattaporn Chaiyat and Tanongkiat Kiatsiriroat. &0./2', Simulation and experimental 
study of solar-absorption heat transformer integrating with two-stage high 
temperature vapor compression heat pump, Case Studies in Thermal 
Engineering, Vol.2, November pp./44+/52,Ȯ 
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Nattaporn Chaiyat and Tanongkiat Kiatsiriroat.Ȯ&0./2', Energy Reduction of Building Air-
Conditioner with Phase Change Material in Thailand, Case Studies in Thermal 
Engineering, Vol.2, November pp./53+/64,Ȯ 

Nattaporn Chaiyat, Chatchawan Chaychana and Fongsaward S Singharajwarapan. 
(0./2' Geothermal Energy Potentials and Technologies in Thailand, Journal of 
Fundamentals of Renewable Energy and Applications, Vol.2, Issue.0Ȯ&/17',Ȯ 

Nattaporn Chaiyat. &0./2', Upgrading of Low Temperature Heat with Absorption Heat 
Transformer for Generating Electricity by Organic Rankine Cycle, Global 
Advanced Research Journal of Engineering, Technology and Innovation, 
Vol.1&7', November 0./2 pp. 013+025,Ȯ 

Nattaporn Chaiyat and Natthawud Dussadee. (2015). R-07. vapor compression heat 
pump for recovering and upgrading waste heat of air-conditioner by using spiral 
coil tank, International Journal of Sustainable and Green Energy, Vol.2, JanuaryȮ
&/+/', pp.3.+34,Ȯ 

Nattaporn Chaiyat. &0./3', Energy and economic analysis of a building air-conditioner 
with a phase change material (PCM), Energy Conversion and Management, 
Vol.72, April. pp./3.+/36,Ȯ 

Nattaporn Chaiyat.Ȯ&0./3', Assessment Alternative Energy for Organic Rankine Cycle 
Power Plant in Thailand, International Journal of Engineering and Technology, 
Vol.5, January. Issue /, pp.1/5+104,Ȯ 

Nattaporn Chaiyat and Tanongkiat Kiatsiriroat. &0./3',  Analysis of combined cooling 
heating and power generation from organic Rankine cycle and absorption 
system, Energy, Vol.7/, November. pp.141+15.,Ȯ 

Surat Sedpho, Sate Sampattagul, Nattaporn Chaiyat and Shabbir H. Gheewala. (2016). 
Conventional and exergetic life cycle assessment of organic rankine cycle 
implementation to municipal waste management the case study of Mae Hong 
Son (Thailand), International Journal Life Cycle Assessment. October. 

  
6,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 

Nattaporn Chaiyat and Tanongkiat Kiatsiriroat. &0334', Upgrading of Solar Heat by an 
Absorption Heat Transformer Assisting with a Vapor Compression Heat Pump,
ĺŅĶĽŅĶĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, Vol. 0/, No.0, pp./.+0.. 

ĬńģıĶȮœĝĵĠŅĨŇ,Ȯ&0335',ȮĭƟŅĬĮĶŃľĵńħıĸńĚĚŅĬŏĝŇĚĬŇŏĺĻĬƢ,ȮĺŅĶĽŅĶŐĴƞőěƟĮĶŇĪńĻĬƢ, ĜĭńĭĪňŗȮ0, ĮƖĪňŗȮ/3, 
ľĬƟŅȮ27+31, 

Nattaporn Chaiyat. (2014). Energy Reduction of the Air-Conditioner by Using a PackedȮ
Ball of Phase Change Storage. Naresuan University Journal: Science and 
Technology, Vol.00, No.0, pp.26+41,Ȯ 
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Nattaporn Chaiyat. &0./3', Sustainability of Alternative Energy for Organic Rankine Cycle 
Power Plant in Thailand. Naresuan University Journal: Science and Technology, 
Vol.01, No./, pp.23+40,Ȯ 

Nattaporn Chaiyat and Tanongkiat Kiatsiriroat. (2558). Study on Thermal Performance of 
R-10 Air-conditioner, ĺŅĶĽŅĶĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, Vol. 00, No.0, 
pp.16+24,Ȯ 

 
7,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 

 Fongsaward S. Singharajwarapan and Nattaporn Chaiyat. (2013). Vapor Compression 
Heat Pump Using Low Temperature Geothermal Water: A Case Study of 
Northern Thailand. In: Proceeding of Seminar on the /.th Asian Geothermal 
Symposium, pp.4.+43, Tagaytay, Philippines. 

ĳėĳĨȮŏĽŅĶƢŏĶŊŀĬ, ĬńģıĶȮœĝĵĠŅĨŇȮŐĸŃȮĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢ,Ȯ&0334',ȮĔŅĶĸħĔŅĶŒĝƟıĸńĚĚŅĬ
ĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻħƟĺĵĶŃĭĭĽŃĽĴıĸńĚĚŅĬŐĭĭŏĮĸňŗĵĬĽĩŅĬŃȮ&Energy Reduction of 
theȮAir-Conditioner with Phase-Change Cool Storage). ĭĪėĺŅĴĺŇěńĵŒĬȮ
Proceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ5ȮĻĨĺĶĶļȮĬƞŅĬȮŏĴŊŀĚŐľƞĚȮĮƙŅȮĬŘŜŅȮėĬŏĸƞĴĪňŗȮ
0, /5+/7ȮĴĔĶŅėĴ* ľĬƟŅȮ2/+3/, ĬƞŅĬ, ĮĶŃŏĪĻœĪĵ. 

ĦńģıĸȮœĝĵŐĔƟĺ, ĬńģıĶȮœĝĵĠŅĨŇȮŐĸŃȮĝńĝĺŅĸĵƢȮĝńĵĝĬŃ,Ȯ&0334',ȮĔŅĶĻŉĔļŅėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶįĸŇĨ
ĔĶŃŐĽœĲĲƚŅĕĬŅħŏĸŖĔŐĸŃĕĬŅħŏĸŖĔĴŅĔěŅĔıĸńĚĚŅĬĪŅĚŏĸŊŀĔȮŏıŊŗŀŏĝŊŗŀĴĨƞŀŏĕƟŅĔńĭĶŃĭĭ
ĽŅĵĽƞĚȮŒĬěńĚľĺńħŐĴƞŁƞŀĚĽŀĬȮ&Feasibility Study of Small and Very Small ScaleȮ
Electricity Generation from Renewable Energy for Grid Connection in Mae Hong 
Son). ĭĪėĺŅĴĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ5ȮĻĨĺĶĶļȮĬƞŅĬȮ
ŏĴŊŀĚŐľƞĚȮĮƙŅȮĬŘŜŅȮėĬ, /5+/7ȮĴĔĶŅėĴ* ľĬƟŅȮ//+/0, ĬƞŅĬ, ĮĶŃŏĪĻœĪĵ.  

ĝŋĨŇĬńĬĪƢȮȮŀĵŌƞĽŋĕ, ŏĻĶļģƢȮĽńĴĳńĨĨŃĔŋĸȮŐĸŃȮĬńģıĶȮœĝĵĠŅĨŇ,Ȯ&0334',ȮĔŅĶĻŉĔļŅŐĬĺĪŅĚĔŅĶěńħĔŅĶ
ŀŋĮĔĶĦƢœĲĲƚŅĽŜŅĬńĔĚŅĬĕŀĚľĬƞĺĵĚŅĬĶŅĝĔŅĶȮ&Study of the Office Equipment 
Management in the Government Institute). ĭĪėĺŅĴĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚ
ěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ5ȮĻĨĺĶĶļȮĬƞŅĬȮŏĴŊŀĚŐľƞĚȮĮƙŅȮĬŘŜŅȮėĬ, , /5+/7ȮĴĔĶŅėĴ*ȮľĬƟŅȮ7+
/., ĬƞŅĬ, ĮĶŃŏĪĻœĪĵ, 

ĬńģıĶȮœĝĵĠŅĨŇ, ĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢȮŐĸŃȮĳėĳĨȮŏĽŅĶƢŏĶŊŀĬ,Ȯ&0334',ȮĔŅĶĸħıĸńĚĚŅĬĕŀĚ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻőħĵŒĝƟŏĭħĽŅĶŏĮĸňŗĵĬĽĩŅĬŃȮ&Energy Reduction of Air-conditioner 
by Using Phase-Change Material Bed). ĭĪėĺŅĴĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚěŅĔ
ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃ
ĔĶŃĭĺĬĔŅĶėĶńŘĚĪňŗȮ/0, /2+/3ȮĴňĬŅėĴȮ*ľĬƟŅȮ54+6/, ŏĝňĵĚĶŅĵ, ĮĶŃŏĪĻœĪĵ, 

ĬńģıĶȮœĝĵĠŅĨŇ, ĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢȮŐĸŃȮĦńģıĸȮœĝĵŐĔƟĺ,&0334',ȮĔŅĶĻŉĔļŅĶŃĭĭĪŜŅėĺŅĴ
ŏĵŖĬŐĭĭħŌħĔĸŊĬőħĵŒĝƟıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢĶƞĺĴĔńĭĶŃĭĭĪŜŅėĺŅĴŏĵŖĬŐĭĭĔńĔŏĔŖĭĬŘŜŅŐĕŖĚȮ
&Study of an Absorption Chiller Using Solar Energy Combined with Ice Storage 
System). ĭĪėĺŅĴĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĔŅĶĩƞŅĵŏĪ
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ıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃĔĶŃĭĺĬĔŅĶėĶńŘĚĪňŗȮ/0, , /2+/3Ȯ
ĴňĬŅėĴ*ȮľĬƟŅȮ46+53, ŏĝňĵĚĶŅĵ, ĮĶŃŏĪĻœĪĵ, 
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  dmpȮQsqr_gl_`gjgrw'ŵ, ĦȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮěńĚľĺńħŏĝňĵĚŒľĴƞ*ȮĺńĬĪňŗȮ3+4ȮīńĬĺŅėĴ, 
ŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢ, ŀŋĻĶŅĺħňȮĝŊŗĬĪŇĴ,  ěŇĨĶŅĳĶĦƢȮĺĚĻƢěňĬŅ,  ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ĬŇĔĶŅĬȮľŀĴħĺĚȮȮ 
  ŐĸŃĦńģĺŋĥŇȮħŋļġň,Ȯ&0334',ȮĔŅĶıńĥĬŅŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŏĨŅĝňĺĴĺĸŏĝŊŘŀŏıĸŇĚŐĔĸĭ 
  ĽŜŅľĶńĭėĶńĺŏĶŊŀĬ,ȮĔŅĶĮĶŃĝŋĴĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚ 
  ĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ4, ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ, ĮĶŃŏĪĻœĪĵ, /1+/3ȮıķĻěŇĔŅĵĬ, 
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,  ĬŇĔĶŅĬȮľŀĴħĺĚ, ŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢȮŐĸŃĦńģĺŋĥŇȮȮħŋļġň,Ȯ&0334',ȮĔŅĶıńĥĬŅ 
  ŐĸŃŀŀĔŐĭĭĶŃĭĭĽŌĭĬŘŜŅĪŅĚĔŅĶŏĔļĨĶŒĝƟŏĝŊŘŀŏıĸŇĚħňŏĞĸĶƞĺĴőĮĶħŇĺŏĞŀĶƢŐĔƠĽ,ȮĔŅĶ 
  ĮĶŃĝŋĴĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ4,  
  ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ, ĮĶŃŏĪĻœĪĵ, /1+/3ȮıķĻěŇĔŅĵĬȮ0334, 
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢȮȮĬŇĔĶŅĬȮľŀĴħĺĚȮŐĸŃĦńģĺŋĥŇȮȮħŋļġň,Ȯ&0334',ȮĔŅĶĻŉĔļŅĔńĚľńĬĬŘŜŅĕĬŅħŏĸŖĔŏıŊŗŀĔŅĶ 
  ĽŌĭĬŘŜŅŒĝƟĮĶŃőĵĝĬƢŒĬĝŋĴĝĬ,ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĳŌĴŇĪńĻĬƢŐĸŃĽŇŗĚŐĺħĸƟŀĴȮėĶńŘĚĪňŗȮ/*Ȯ 
  ĳŅĵŒĨƟŐĬĺėŇħŴĔƟŅĺĽŌƞĽňŏĕňĵĺĵńŗĚĵŊĬȮ&EmȮEpcclȮdmpȮQsqr_gl_`gjgrw'ŵȮĦȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞȮĺńĬĪňŗȮ3+4ȮīńĬĺŅėĴ, 
ĽĶŅĺŋīȮıĸĺĚļƢĻĶň, ĦńģĺŋĥŇȮȮħŋļġňȮŐĸŃȮĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢ,Ȯ&0334',ȮĕĬŅħĕŀĚĨńĺŏĔŖĭĶńĚĽň 
  ŀŅĪŇĨĵƢĪňŗŏľĴŅŃĽĴĕŀĚĶŃĭĭĪŜŅĬŘŜŅĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢĪňŗŒĝƟĽŅĶĸŃĸŅĵŏĚŇĬĬŅőĬŏĮƦĬĽŅĶ 
  ĪŜŅĚŅĬĶƞĺĴĔńĭĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬ,ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĳŌĴŇĪńĻĬƢŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ 
  ėĶńŘĚĪňŗȮ/ȮĳŅĵŒĨƟŐĬĺėŇħŴĔƟŅĺĽŌƞĽňŏĕňĵĺĵńŗĚĵŊĬȮ&EmȮEpcclȮdmpȮQsqr_gl_`gjgrw'ŵȮĦȮ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮěńĚľĺńħŏĝňĵĚŒľĴƞȮĺńĬĪňŗȮ3+4ȮīńĬĺŅėĴ, 
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ĬŇĔĶŅĬȮľŀĴħĺĚȮŐĸŃĦńģĺŋĥŇȮȮħŋļġň,Ȯ&0334',ȮĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıěŅĔĴŌĸĝƟŅĚőħĵŒĝƟ 
  ŏĪėőĬőĸĵňĭƞŀľĴńĔŐĭĭőħĴėĚĪňŗ,ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃĴĺĸ 
  ŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃĔĶŃĭĺĬĔŅĶėĶńŘĚĪňŗȮ/1, ĦȮŏěƟŅľĸŅĺȮėŅĭŅĬƞŅȮĶňĽŀĶƢĪȮěńĚľĺńħȮ 
  ěńĬĪĭŋĶň*ȮĺńĬĪňŗȮ/1+/2ȮĴňĬŅėĴ, 
ĬŇĔĶŅĬȮľŀĴħĺĚ, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢ, ĦńģĺŋĥŇȮȮħŋļġňȮŐĸŃĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢ,Ȯ 
  &0335',ȮĔŅĶŐĮĶĶŌĮıĸńĚĚŅĬěŅĔįńĔĨĭĝĺŅȮĔĶĦňĻŉĔļŅȮĔĺƠŅĬıŃŏĵŅ,ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ 
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  ĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃĔĶŃĭĺĬĔŅĶėĶńŘĚĪňŗȮ/1,  
  ĦȮŏěƟŅľĸŅĺȮėŅĭŅĬƞŅȮĶňĽŀĶƢĪȮěńĚľĺńħȮěńĬĪĭŋĶňȮĺńĬĪňŗȮ/1+/2ȮĴňĬŅėĴ, 
ĽńĚĺŅĸȮĴńĸĸŅĬŌ, ĝĺőĶěĬƢȮŒěĽŇĬ, ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠ, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ,Ȯ&0336',Ȯ 
  ĔŅĶĮĶŃľĵńħıĸńĚĚŅĬĕŀĚľĸŀħŐŀĸŀňħňħƟĺĵĺŇīňĔŅĶĽŐĔĬŐĭĭŏĴĪĶŇĔĞƢ,ȮŒĬĚŅĬĮĶŃĝŋĴ 
  ĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵ,ȮėĶńŘĚĪňŗȮ//, ĦȮőĶĚŐĶĴĭŅĚŐĽĬŏŁŀĶŇŏĪěȮěńĚľĺńħ 
  ĝĸĭŋĶň*ȮĺńĬĪňŗȮ/5+/7ȮĴŇĩŋĬŅĵĬȮ, 
ĝĺőĶěĬƢȮŒěĽŇĬȮŐĸŃĦńģĺŋĥŇȮħŋļġň,Ȯ&0336',ȮĔŅĶŀŀĔŐĭĭĶŃĭĭŏıŅŃĕƟŅĺĔĸƟŀĚĚŀĔŀńĨőĬĴńĨŇőħĵŒĝƟĬŘŜŅ 
  ĶƟŀĬěŅĔıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ,ȮŒĬĚŅĬĮĶŃĝŋĴĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃĴĺĸȮŒĬ 
  ŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃĔĶŃĭĺĬĔŅĶ*ȮėĶńŘĚĪňŗȮ/2, ĦȮŁŀœĶĞńĬĺŇĸŏĸěŐŀĬħƢĶňĽŀĶƢĪŐĸŃĽĺĬ 
  ıķĔļŅĻŅĽĨĶƢĪĺňĝĸȮěńĚľĺńħŏĝňĵĚŒľĴƞĺńĬĪňŗȮ/7+0.ȮĴňĬŅėĴ, 
ĽŅĵīŅĶȮĮĶŃĽĚėƢėĺŅĴħň, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃĬńģıĶȮœĝĵĠŅĨŇ,Ȯ&0336',ȮĔŅĶĮĶŃŏĴŇĬĔŅĶĬŜŅėĺŅĴĶƟŀĬĪŇŘĚ 
  ĔĸńĭėŊĬĕŀĚőĶĚĚŅĬŏĞĶŅĴŇėĕŀĚěńĚľĺńħĸŜŅĮŅĚŐĭĭȮ1ȮĴŇĨŇ8ȮıĸńĚĚŅĬȮŏĻĶļģĻŅĽĨĶƢȮŐĸŃ 
  ĽŇŗĚŐĺħĸƟŀĴ,ȮĭĪėĺŅĴĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶ 
  ĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚȮĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ6, ľĬƟŅȮ/74+/76, ĴľŅĺŇĪĵŅĸńĵ 
  ŏĪėőĬőĸĵňĶŅĝĴĚėĸīńĠĭŋĶň, ĮĶŃŏĪĻœĪĵ, 2+4ȮıķĻěŇĔŅĵĬ. 
ĔĴĸħŅĶŅȮŏľĶňĵĠĽŋĺĶĶĦ, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃĝĸĸħŅȮŐħĚĮĶŃħńĭ,Ȯ&0336',ȮĻŉĔļŅĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅı 
  ěŅĔĺńĽħŋŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶŏıŊŗŀŐĔƟĮƤĠľŅľĴŀĔėĺńĬŒĬıŊŘĬĪňŗĳŅėŏľĬŊŀ,ȮĭĪėĺŅĴĺŇěńĵŒĬȮ 
  Proceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĝŅĨŇȮ 
  ŀŋĨĽŅľĔĶĶĴĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňȮėĶńŘĚĪňŗȮ1ȮŴĬĺńĨĔĶĶĴȮŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀėĺŅĴȮĴńŗĬėĚ 
  ıĸńĚĚŅĬȮĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬŵ, ľĬƟŅȮ/.+/7, ĝĸĭŋĶň, 
ĔĴĸħŅĶŅȮŏľĶňĵĠĽŋĺĶĶĦ, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃĝĸĸħŅȮŐħĚĮĶŃħńĭ,&0336',ȮĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıěŅĔĲŅĚ 
  ĕƟŅĺőħĵĔĶŃĭĺĬĔŅĶĵƞŀĵĽĸŅĵŒĬĽĳŅĺŃœĶƟŀŅĔŅĻŐĭĭŐľƟĚ,ȮĭĪėĺŅĴĺŇěńĵŒĬȮProceedings  
  ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĮĶŃěŜŅĮƖȮ0336,ȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ, ľĬƟŅȮ07, ŏĝňĵĚŒľĴƞ, 
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ĬŇĔĶŅĬȮľŀĴħĺĚ, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢ,&0337',ȮĔŅĶěńħĔŅĶ 
  ĺńĽħŋŏľĸŊŀĪŇŘĚěŅĔıŊĝĮŅĸƢĴĬŘŜŅĴńĬŏıŊŗŀŏĮƦĬŏĝŊŘŀŏıĸŇĚĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶįĸŇĨĔƠŅĞőĮĶħŇĺŏĞŀĶƢ, 
  ĭĪėĺŅĴĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚ 
  ĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ/0, ľĬƟŅȮ//72+/0./, ıŇļĦŋőĸĔ, 
ıĚĻƢĽĩŇĨĵƢȮĻĶňĳńĔħň, ĝŌĶńĔļƢȮīŅĶŅĶńĔļƢ, īŏĬĻȮœĝĵĝĬŃ, ĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸȮŐĸŃĦńģĺŋĥŇȮħŋļġň,Ȯ&0337',Ȯ 
  ĔŅĶĮĶŃŏĴŇĬĔŅĶŒĝƟıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĕƟŅĺĔĸƟŀĚĽŜŅľĶńĭĝŋĴĝĬŐĸŃ 
  ľĴŌƞĭƟŅĬĕĬŅħĵƞŀĴ,ĭĪėĺŅĴĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵ 
  ıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ/0, ľĬƟŅȮ//72+/0./, ıŇļĦŋőĸĔ, 
ĮƕĵıĚļƢȮĵĚŏıĝĶ, īŏĬĻȮœĝĵĝĬŃ, ĽĶŅĺŋīȮıĸĺĚļƢĻĶň, ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠ, Rameshprabu Ramaraj  
  ŐĸŃĦńģĺŋĥŇȮħŋļġň,&0337',ȮĔŅĶĮĶŃĵŋĔĨŒĝƟıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚ 
  ĔĶŃĝńĚŏĸňŘĵĚĮĸŅĪńĭĪŇĴŒĬőĶĚŏĶŊŀĬ,ȮĭĪėĺŅĴĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴ 
  ĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ/0, ľĬƟŅȮ//72+/0./, ıŇļĦŋőĸĔ, 
ĮŅĦŇĻŅȮŀƞŀĬħŀĔœĴƟ, ĮƕĵıĚļƢȮĵĚŏıĝĶ, ĬŇĔĶŅĬȮľŀĴħĺĚ, Rameshprabu Ramaraj, ŏĽĶŇĴĽŋĕȮĭńĺ 
  ŏěĶŇĠȮŐĸŃĦńģĺŋĥŇȮħŋļġň,Ȯ&0337',ȮĔŅĶĻŉĔļŅĔŅĶŒĝƟıĸńĚĚŅĬŒĬĔŅĶŐĮĶĶŌĮĕƟŅĺŀŇĬĪĶňĵƢĕŀĚ 
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ıĚĻƢĽĩŇĨĵƢȮĻĶňĳńĔħň, ĝŌĶńĔļƢȮīŅĶŅĶńĔļƢ, īŏĬĻȮœĝĵĝĬŃȮŐĸŃĦńģĺŋĥŇȮħŋļġň,&0337',ȮĔŅĶĻŉĔļŅĽĴĶĶĩĬŃ 

  ŏėĶŊŗŀĚŀĭŐľƟĚĕƟŅĺŏĮĸŊŀĔŐĭĭĴńĽĪƢőĲĸĺƢĕĬŅħȮ0ȮĨńĬĨƞŀĝńŗĺőĴĚ,ȮĭĪėĺŅĴĺŇěńĵŒĬȮ 
  Proceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ/0,  
  ľĬƟŅȮ/3/0+/3/7, ıŇļĦŋőĸĔ, 
ĶńĝġŅĳĶĦƢȮŀŇĬŏĔŇħ, ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢ, ěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶȮŐĸŃĦńģĺŋĥŇȮħŋļġň,&0337',ȮĔŅĶĽńĚŏėĶŅŃľƢ 

  ĬŘŜŅĴńĬľĸƞŀĸŊŗĬĝňĺĳŅıěŅĔĬŘŜŅĴńĬıŊĝħƟĺĵĔĶŃĭĺĬĔŅĶĪĶŅĬŏŀĽŏĪŀĶƢĶŇĲƕŏėĝńŗĬ,ȮĭĪėĺŅĴĺŇěńĵŒĬȮ 
  Proceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ/0,  
  ľĬƟŅȮ532+54., ıŇļĦŋőĸĔ, 
ĺŇĝŋħŅȮıŋƞĴıĺĚ, ĦńģĺŋĥŇȮħŋļġň, ģĮĬȮĝŊŗĬĭŅĸȮŐĸŃěŋĤŅĳĶĦƢȮĝĬŃĩŅĺĶ,&0337',ȮĻńĔĵĳŅıĔŅĶįĸŇĨĔƠŅĞ 
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  /0, ľĬƟŅȮ550+556, ıŇļĦŋőĸĔ, 
īĬĝŅĨŇȮĴľŅĺńĬ, ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢ, ĦńģĺŋĥŇȮħŋļġň, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢȮŐĸŃĬŇĔĶŅĬȮľŀĴħĺĚ,Ȯ&0337',Ȯ 

  ĽĴĶĶĩĬŃŏĨŅŐĔƠĽĝňĺĴĺĸœĶƟėĺńĬŏĴŊŗŀŒĝƟĞńĚĕƟŅĺőıħŏĮƦĬŏĝŊŘŀŏıĸŇĚ,ȮĭĪėĺŅĴĺŇěńĵŒĬȮ 
  Proceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ 
  /0, ľĬƟŅȮ404+41/, ıŇļĦŋőĸĔ, 
ĬŇĔĶŅĬȮľŀĴħĺĚ, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, īŏĬĻȮœĝĵĝĬŃ, ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠ, ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢȮŐĸŃĦńģĺŋĥŇȮ 

  ħŋļġň,Ȯ&0337',ȮĽĴĶĶĩĬŃĶĩĔĶŃĭŃĕĬŅħĔĸŅĚŏĴŊŗŀŒĝƟĔƠŅĞĝňĺĳŅıŀńħŏĮƦĬŏĝŊŘŀŏıĸŇĚ,Ȯ 
  ĭĪėĺŅĴĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚ 
  ĮĶŃŏĪĻœĪĵėĶńŘĚĪňŗȮ/0, ľĬƟŅȮ4/7+403, ıŇļĦŋőĸĔ, 
 
/.,ȮįĸĚŅĬŀŊŗĬȮŕȮŏĝƞĬȮĨŜŅĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
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 ĦńģĺŋĥŇȮħŋļġň,Ȯ&0337',ȮĔŅĶŀĭŐľƟĚįĸįĸŇĨŏĔļĨĶħƟĺĵıĸńĚĚŅĬĪħŐĪĬȮȮıŊŘĬģŅĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
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ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢȮŐĸŃĪĺňĻńĔħŇśȮĴľŅĺńĬ,ȮőėĶĚĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚŏėĶŊŗŀĚŏĔĸŅĔƟŅĬĶƞĴĽĴŅĬȮĽĬńĭĽĬŋĬ 
  őħĵĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅ, 0334,Ȯ 
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  ĔĶŃĪĶĺĚĔĸŅőľĴ, 0334, 
ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢ,ȮőėĶĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚŀĭĸħėĺŅĴĝŊŘĬŏĴĸŖħıńĬīŋƢ 
  ĕƟŅĺŏĮĸŊŀĔĕŀĚĽľĔĶĦƢĔŅĶŏĔļĨĶľƟŅĚĜńĨĶěŜŅĔńħȮȮĽĬńĭĽĬŋĬőħĵȮĽŜŅĬńĔĚŅĬıńĥĬŅ 
  ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐľƞĚĝŅĨŇ, 0336, 
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  ıŇļĦŋőĸĔ, 
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 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅœĪĵ'  ĬŅĵīĚĝńĵȮȮĴĦňĝŌŏĔĨŋ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅŀńĚĔķļ' Mr.Thongchai Maneechukate 
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ĶŃħńĭȮ8     
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ   ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
      ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮĨŜŅĭĸľĬŀĚľŅĶȮŀŜŅŏĳŀĽńĬĪĶŅĵȮ 
      ěńĚľĺńħŏĝňĵĚŒľĴƞȮȮ50290 
      őĪĶĻńıĪƢȮ8Ȯ053-873970  
      őĪĶĽŅĶȮ8Ȯ053-333194 
      E-mail Address : thongchai_m@mju.ac.th,  
      thongchaimaejo@gmail.com 
2. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
ĺĻ,ħ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮŏěƟŅėŋĦĪľŅĶȮ

ĸŅħĔĶŃĭńĚ 
2552 

ĺĻ,Ĵ, ĺŇĻĺĔĶĶĴœĲĲƚŅ ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮŏěƟŅėŋĦĪľŅĶȮ
ĸŅħĔĶŃĭńĚ 

2541 

ĺĪ,ĭ, ĲƕĽŇĔĽƢ ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥȮıŇļĦŋőĸĔ 2531 
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝŜŅĬŅĠıŇŏĻļ 

1) ĺŇĻĺĔĶĶĴœĲĲƚŅȮĔŅĶŀŀĔŐĭĭĺĚěĶœĲĲƚŅĪńŘĚŀŅĬŅĸŀĔŐĸŃħŇěŇĨŀĸ 
2) ĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴȮŐĸŃŏİƚŅĨĶĺěĺńħŀńĨőĬĴńĨŇ 
3) ĲŅĶƢĴŀńěĜĶŇĵŃ 

4. ĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
 ĮƖȮı,Ļ,    ĨŜŅŐľĬƞĚ 
 2556-ĮƤěěŋĭńĬ  ĶŀĚįŌƟŀŜŅĬĺĵĔŅĶĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬİƙŅĵĺŇĝŅĔŅĶ 
     ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 2548-2555   ŀŅěŅĶĵƢȮĽńĚĔńħĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 2539-2556   ĶŀĚėĦĭħňİƙŅĵĔŇěĔŅĶĬŇĽŇĨȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ 
 2537-2539  ŀŅěŅĶĵƢȮĽńĚĔńħĳŅėĺŇĝŅĲƕĽŇĔĽƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ

ŏěƟŅľĬƟŅĪňŗĺŇěńĵȮĶŃħńĭȮ3ȮĽńĚĔńħȮľĬƞĺĵĭĶŇĔŅĶŐĸŃıńĥĬŅĺŇĻĺĔĶĶĴȮ 
 2535-2537  ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮŏěƟŅėŋĦĪľŅĶ

ĸŅħĔĶŃĭńĚ 
 2531-2535    ĨŜŅŐľĬƞĚĺŇĻĺĔĶȮĭĶŇļńĪĔŋĸīĶĵŌĬŇŏĺŀĶƢŐĞĸŀŇŏĸŖĔĪĶŇĔěŜŅĔńħ 
     ĨŜŅŐľĬƞĚĺŇĻĺĔĶȮĭĶŇļńĪĔŋĸīĶŏėŀĶƢĭňŘěŜŅĔńħĴľŅĝĬ 
 
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
īĚĝńĵȮȮĴĦňĝŌŏĔĨŋ*ȮŀĸĚĔĨȮĔŀĚĴĦň*ȮıńĝĶňȮĵŅĚĵŊĬȮŐĸŃĽŋħŅıĶȮĨĚĻŇĶŇ,Ȯ&0335',ȮőėĶĚĔŅĶȮĔŅĶıńĥĬŅ 
 ĶŃĭĭŏİƚŅĨŇħĨŅĴėŋĦĳŅıĬŘŜŅŏıŊŗŀĔŅĶŏĸňŘĵĚĮĸŅĬŇĸ, 
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6. įĸĚŅĬĺŇěńĵȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
ĮĶŇĠȮėĚĔĶŃıńĬīƢȮŐĸŃīĚĝńĵȮĴĦňĝŌŏĔĨŋ. &034/',ȮĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚŏėĶŊŗŀĚŏėĸŊŀĭĲƕĸƢĴĭŅĚŐĭĭ 
  ıĸŅĽĴŅĽĮƤĨŏĨŀĶŇĚȮťDesign and Construction of the Thin Film Plasma  
  Sputtering Coater) ŐľĸƞĚĪŋĬȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,', 

7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ &5ȮĮƖĵƟŀĬľĸńĚ' 
Thongchai Maneechukate, Kriangsak Prompak, Jeerasuda Koseeyaporn and Paramote  
 U_pbicglȮ&0./1'*ȮŴ?aasp_awȮ`cf_tgmpȮcvnj_l_rgmlȮmdȮcjcarpga_l second-order  
 system based on multi-rgkcȮrcaflgoscŵ*ȮQagclrgdgaȮPcqc_pafȮ_lbȮCqq_wqȮTmj,Ȯ 
 8(25), page 1180-1190. 
Kriangsak Prompak,Noppadon Sisuk, Suphawadee Suphramit, Anucha Kaewpoonsuk ,  
 Rfmleaf_gȮK_lccafsi_rcȮ_lbȮL_rrf_usbȮBsqq_bccȮ&0./2'*ȮŴQgknje opamp- 
 based circuit for measuring electro-conductivity of electrolytic solution in  
 fwbpmnmlgaqȮqwqrckŵ*ȮGAGAȮCvnpcqqȮjcrrcpȮ?lȮGlrcpl_rgml_jȮHmspl_jȮmdȮPcqc_pafȮ 
 and Surveys, page 1097-1102. 
Niparat Suklek, Kriangsak Prompak, Anucha Kaewpoonsuk , Thongchai Maneechukate and  
 Np_kmrcȮu_pbicglȮ&0./2'*ȮŴ?ȮQgknjcȮdpcosclaw-oscillation class D amplifier using  
 MR?ŵ*ȮGAGAȮCvnpcqqȮjcrrcpȮ?lȮGlrcpl_rgml_jȮHmspl_jȮmdȮPcqc_pafȮ_lbȮQsptcwq*Ȯn_ecȮ 
 1019-1025. 

8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
ĽńĬĨŇĶńģȮœĝĵĭŋĠŏĶŊŀĚ, ĦńģĺŋĥŇȮŏĮƦĚŏĶŊŀĬĝĴ, ıńĝĶňȮĵŅĚĵŊĬȮŀĸĚĔĨȮĔŀĚĴĦňȮŐĸŃīĚĝńĵȮĴĦňĝŌŏĔĨŋ,Ȯ&2558).  
  ĺĚěĶĨĶĺěěńĭėĺŅĴŏĶŖĺĶŀĭĕŀĚŏėĶŊŗŀĚĴŊŀĺńħėĺŅĴŏĶŖĺĸĴȮĭĬıŊŘĬģŅĬĕŀĚŏĞŖĬŏĞŀĶƢŁŀĸĸƢȮȮȮ 
  ŏŀĲŏĲĔĨƢȮŐĸŃĔŅĶŏİƚŅĨĶĺěĺńħĭĬĶŃĭĭŀńěĜĶŇĵŃħƟĺĵŏĞŇĶƢĲŏĺŀĶƢĳŅėĽĬŅĴ,ȮŒĬĚŅĬĮĶŃĝŋĴ 
  ĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ11,ȮĺńĬĪňŗȮ17-19ȮĴŇĩŋĬŅĵĬ,ȮĦȮőĶĚŐĶĴĭŅĚ 
  ŐĽĬŏŁŀĶŇŏĪěȮěńĚľĺńħĝĸĭŋĶň. 
Yingrak Auttawaitkul, Sermsuk Buochareon,Thongchai Maneechukate and Natthawud  
  Bsqq_bccȮ&0./2'*ȮŴLml-destructive Identification of Breeder Rice Seed Using  
  Rp_lqn_pclrȮGk_ecȮ?l_jwqgqŵ*ȮRfcȮ2rfȮHmglrȮGlrcpl_rgml_jȮAmldcpclacȮmlȮ 
  Information and Communication Technology, Electronic and Electrical  
  Engineering. 

10. įĸĚŅĬŀŊŗĬȮŕȮŏĝƞĬȮĨŜŅĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
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 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅœĪĵ'  ĬŅĵīŏĬĻȮœĝĵĝĬŃȮ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮȮ&ĳŅļŅŀńĚĔķļ' Mr.Tanate Chaichana  
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮ 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ   ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮ 
      ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮĨŜŅĭĸľĬŀĚľŅĶȮŀŜŅŏĳŀĽńĬĪĶŅĵȮ 
      ěńĚľĺńħŏĝňĵĚŒľĴƞȮȮ3.07. 
      őĪĶĻńıĪƢȮ8Ȯ.6/-32.4546ȮőĪĶĽŅĶȮ8Ȯ053-333194Ȯ  
      E-mail Address : Tanatecha@hotmail.com   
0,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
ĺĻ,ħ, ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2553 
ĺĻ,Ĵ, ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2547 
ĺĪ,ĭ, ĲƕĽŇĔĽƢ ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 2545 

1,ȮĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝŜŅĬŅĠıŇŏĻļ 
1) ŏĪėőĬőĸĵňŐĸŃĺŇĻĺĔĶĶĴıĸńĚĚŅĬĸĴ 
2) ŏĪėőĬőĸĵňıĸńĚĚŅĬĪħŐĪĬ 
3) ĔŅĶěńħĔŅĶıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ 

2,ȮĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
 ĮƖȮı,Ļ,    ĨŜŅŐľĬƞĚ 
 0336-ĮƤěěŋĭńĬ  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 0334-0336   įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮĽŅĕŅŏĪėőĬőĸĵňıĸńĚĚŅĬȮĴľŅĺŇĪĵŅĸńĵĪńĔļŇĦȮ 
 0331-0334   ŀŅěŅĶĵƢȮĽŅĕŅĺŇĝŅĲƕĽŇĔĽƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĪńĔļŇĦȮ 
 
3,ȮĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
īŏĬĻȮœĝĵĝĬŃ*ȮĮƕĨŇȮȮıŅĬŇĝŅĵŋĬĬĪƢ*ȮěŀĴĳıȮŐĺĺĻńĔħŇś*ȮěĨŋıĶȮŐĔƟĺŀƞŀĬ*ȮĝŌĸňĶńĨĬƢȮėĚŏĶŊŀĚ*ȮĝĬŃȮěńĬĪĶƢĜŗŜŅȮ

ŐĸŃĮĶŅĦňȮȮľĬŌĪŀĚŐĔƟĺ. &0334', ĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĕĵŃŏıŊŗŀįĸŇĨıĸńĚĚŅĬŐĸŃĶńĔļŅ
ĽŇŗĚŐĺħĸƟŀĴ. ĚĭĮĶŃĴŅĦȮŐįƞĬħŇĬ, 

īŏĬĻȮœĝĵĝĬŃ*ȮěĨŋıĶȮȮŐĔƟĺŀƞŀĬ*ȮĮƕĨŇȮȮıŅĬŇĝŅĵŋĬĬĪƢȮŐĸŃĝĬŃȮěńĬĪĶƢĜŗŜŅ, &0334',ȮĔŅĶĻŉĔļŅĔŅĶŏįŅœľĴƟ
ŐĸŃĔŅĶįĸŇĨőĮĶħŇĺŏĞŀĶƢŐĔƠĽěŅĔĕĵŃȮRDF-3, ĚĭŐįĬħŇĬ,Ȯ 

īŏĬĻȮœĝĵĝĬŃ*ȮěŀĴĳıȮŐĺĺĻńĔħŇś*ȮěĨŋıĶȮȮŐĔƟĺŀƞŀĬȮŐĸŃȮŀŋļŅȮȮȮŀƟĬĪŀĚ,Ȯ&0334',ȮĔŅĶĻŉĔļŅėĺŅĴ
ŏĮƦĬœĮœħƟŒĬĔŅĶįĸŇĨıĸńĚĚŅĬěŅĔŏĮĸŊŀĔĴńĚėŋħ, ĚĭŐįĬħŇĬ. 

īŏĬĻȮȮœĝĵĝĬŃ*ȮĻŋĳĸńĔļĦƢȮŀŜŅĸŀĵ*ȮĽŋĮĶŃħŇļģƢȮĵĺĬĪŀĚ*ȮīňĶŏħĝȮŒľĠƞĭĔȮŐĸŃĮĶŅĦňȮľĬŌĪŀĚŐĔƟĺ, 
&0335',ȮŏėĶŊŗŀĚŀĭŐľƟĚıĸńĚĚŅĬĶƞĺĴȮ&ĝňĺĴĺĸ+ŐĽĚŀŅĪŇĨĵƢ'ȮĽŜŅľĶńĭĔŅĶŐĮĶĶŌĮĔĸƟĺĵ, 
ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ', 
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īŏĬĻȮœĝĵĝĬŃ*ȮȮĽńĴıńĬīƢȮœĝĵŏĪı*ȮěŀĴĳıȮŐĺĺĻńĔħŇś*ȮĽŋĮĶŃħŇļģƢȮĵĺĬĪŀĚ*ȮŀŅĦńģȮıĶŇĔŏĸŖĔȮŐĸŃœĔĶĽĶȮ
ŏŀňĵħŏĬĨĶ, &0335',  ĔńĚľńĬĸĴŐĔĬĨńŘĚŐĭĭȮSavonius ľĸŅĵŒĭĪňŗĴňĽƞĺĬĭńĚėńĭĸĴĽŜŅľĶńĭ
ĶŃĭĭįĸŇĨœĲĲƚŅĕĬŅħŏĸŖĔ, ĚĭŐįĬħŇĬ, 

īŏĬĻȮœĝĵĝĬŃ*Ȯ&0337',ȮŀŋőĴĚėƢĬŘŜŅŐĭĭŏĮƕħĽŜŅľĶńĭĔŅĶĪħĽŀĭĪŅĚħƟŅĬĝĸĻŅĽĨĶƢŐĸŃıĸńĚĚŅĬŐĸŃ
ĽńĴĮĶŃĽŇĪīŇśŀńĨĶŅĔŅĶœľĸĕŀĚĬŘŜŅįƞŅĬİŅĵĬŘŜŅĸƟĬ, ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ, 

īŏĬĻȮœĝĵĝĬŃ*Ȯ&034.',ȮȮĔŅĶĻŉĔļŅŀŇĪīŇıĸĕŀĚěŜŅĬĺĬŒĭıńħŐĸŃĝĬŇħŐıĬŀŅĔŅĻĕŀĚĔńĚľńĬĸĴŐĔĬĨńŘĚ
ĕĬŅħŏĸŖĔĨƞŀĽńĴĮĶŃĽŇĪīŇśĔŜŅĸńĚ,ȮĚĭĮĶŃĴŅĦŏĚŇĬŐįƞĬħŇĬ,Ȯ 

īŏĬĻȮœĝĵĝĬŃ,Ȯ&034/',ȮȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬŀŅėŅĶőħĵŒĝƟĔŜŅŐıĚĪĶŀĴĭƢĪňŗŒĝƟĺńĽħŋŏľĸŊŀĪŇŘĚěŅĔ
ĕƟŅĺőıħŏĸňŘĵĚĽńĨĺƢŏĮƦĬĺńĽħŋŒĬĔŅĶĽĶƟŅĚĶƞĺĴĔńĭĪƞŀĸĴŐĽĚŀŅĪŇĨĵƢ ĚĭĮĶŃĴŅĦŏĚŇĬŐįƞĬħŇĬ, 

īŏĬĻȮœĝĵĝĬŃ,Ȯ&034/',ȮȮĔŅĶĺŏėĶŅŃľƢıĸńĚĚŅĬŐĸŃėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĽŜŅľĶńĭĔŅĶįĸŇĨĕƟŅĺőıħŏĸňŘĵĚĽńĨĺƢ
ŒĬıŊŘĬĪňŗĳŅėŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵȮĽŜŅĬńĔĚŅĬıńĥĬŅŏĻĶļģĔŇěěŅĔģŅĬĝňĺĳŅıȮŀĚėƢĔŅĶ'
'Ȯ&ĴľŅĝĬBEDO) 

 
4,ȮįĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
īŏĬĻȮœĝĵĝĬŃȮ&0361',ȮĔŅĶĺŏėĶŅŃľƢıĸńĚĚŅĬŐĸŃėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĽŜŅľĶńĭĔŅĶįĸŇĨĕƟŅĺőıħŏĸňŘĵĚĽńĨĺƢ

ŒĬıŊŘĬĪňŗĳŅėŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵȮŐľĸƞĚĪŋĬȮĽŜŅĬńĔĚŅĬıńĥĬŅŏĻĶļģĔŇěěŅĔģŅĬĝňĺĳŅıȮ
'Ȯ&ŀĚėƢĔŅĶĴľŅĝĬ'BEDO) 

īŏĬĻȮœĝĵĝĬŃȮ&0361',ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬŀŅėŅĶőħĵŒĝƟĔŜŅŐıĚĪĶŀĴĭƢĪňŗŒĝƟĺńĽħŋŏľĸŊŀĪŇŘĚěŅĔȮ
ĕƟŅĺőıħŏĸňŘĵĚĽńĨĺƢŏĮƦĬĺńĽħŋŒĬĔŅĶĽĶƟŅĚĶƞĺĴĔńĭĪƞŀĸĴŐĽĚŀŅĪŇĨĵƢ ŐľĸƞĚĪŋĬ ĚĭĮĶŃĴŅĦŏĚŇĬ
ŐįƞĬħŇĬı,Ļ,034/ 

īŏĬĻȮœĝĵĝĬŃȮ&0360',ȮĔŅĶĻŉĔļŅŀŇĪīŇıĸĕŀĚěŜŅĬĺĬŒĭıńħŐĸŃĝĬŇħŐıĬŀŅĔŅĻĕŀĚĔńĚľńĬĸĴŐĔĬĨńŘĚ
ĕĬŅħŏĸŖĔĨƞŀĽńĴĮĶŃĽŇĪīŇśĔŜŅĸńĚ ŐľĸƞĚĪŋĬ ĚĭĮĶŃĴŅĦŏĚŇĬŐįƞĬħŇĬı,Ļ,034. 

īŏĬĻȮœĝĵĝĬŃȮ&0360',ȮĔŅĶĮĶŃŏĴŇĬĔŅĶŒĝƟıĸńĚĚŅĬŐĸŃėŅĶƢĭŀĬĲŋĨıĶŇŘĬĪƢĽŜŅľĶńĭĔŅĶįĸŇĨĕƟŅĺœĶĞƢ
ŏĭŀĶƢĶňŗŀŇĬĪĶňĵƢ ŐľĸƞĚĪŋĬ ĚĭĮĶŃĴŅĦŏĚŇĬŐįƞĬħŇĬȮı ,Ļ,034. 

īŏĬĻȮœĝĵĝĬŃȮ&0337',ȮŀŋőĴĚėƢĬŘŜŅŐĭĭŏĮƕħĽŜŅľĶńĭĔŅĶĪħĽŀĭĪŅĚħƟŅĬĝĸĻŅĽĨĶƢŐĸŃıĸńĚĚŅĬŐĸŃ
ĽńĴĮĶŃĽŇĪīŇśŀńĨĶŅĔŅĶœľĸĕŀĚĬŘŜŅįƞŅĬİŅĵĬŘŜŅĸƟĬ ŐľĸƞĚĪŋĬ ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 

ĦńģĺŋĥŇȮħŋļġň, ĬŇĔĶŅĬȮľŀĴħĺĚ, īŏĬĻȮœĝĵĝĬŃȮŐĸŃĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&0337',ȮĻŉĔļŅėĺŅĴŏľĴŅŃĽĴ
ŐĸŃĺŇŏėĶŅŃľƢőėĶĚĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵŏĮƦĬıĸńĚĚŅĬĪħŐĪĬŒĬĶŌĮŐĭĭĕŀĚȮRDF (Refuse 
Derived Fuel). ŐľĸƞĚĪŋĬȮŏĪĻĭŅĸĬėĶĸŜŅĮŅĚ, 

ĦńģĺŋĥŇȮħŋļġň, ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢ, ĬŇĔĶŅĬȮľŀĴħĺĚ, īŏĬĻȮœĝĵĝĬŃ, ĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ, ŏĽĶŇĴĻńĔħŇśȮŀĵŌƞ
ŏĵŖĬȮŐĸŃĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&0337',ȮĽƞĚŏĽĶŇĴŏĪėőĬőĸĵňıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ
ŒĬĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ,ȮŐľĸƞĚĪŋĬȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ, 

ĨƞĺĬĴŅŏĶňĵĴȮĨƞĺĬĴŌŏĨƠŃȮŐĸŃīŏĬĻȮȮœĝĵĝĬŃ,Ȯ&0335',ȮĔŅĶĻŉĔļŅėŋĦĽĴĭńĨŇėĺŅĴŏĮƦĬŏĝŊŘŀŏıĸŇĚĕŀĚĩƞŅĬ
ŀńħŐĪƞĚœĴƟœįƞĨĚĸŊĴŐĸƟĚ. ĔŀĚĪŋĬŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮĔĶŃĪĶĺĚıĸńĚĚŅĬ, 

ĽŋĦŇĽŅȮȮŏľĶŖĭĶŅŏĵŖĬȮŐĸŃīŏĬĻȮȮœĝĵĝĬŃ,Ȯ&0335',ȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇėĺŅĴŏĮƦĬŏĝŊŘŀŏıĸŇĚĕŀĚĩƞŅĬȮȮȮȮ
ŀńħŐĪƞĚěŅĔĺńĽħŋĨŅĸőĨĬħ. ĔŀĚĪŋĬŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮĔĶŃĪĶĺĚıĸńĚĚŅĬ, 
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ĽŅĵŒěȮŀŋħňȮŐĸŃīŏĬĻȮȮœĝĵĝĬŃ,Ȯ&0335',ȮĔŅĶĻŉĔļŅĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚ
ĩƞŅĬŀńħŐĪƞĚěŅĔĪŅĚĮŅĸƢĴĬŘŜŅĴńĬ, ĔŀĚĪŋĬŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮĔĶŃĪĶĺĚ
ıĸńĚĚŅĬ, 

ĻŋĳĔĶȮĔĨŅīŇĔŅĶĔŋĸ*ȮĽŋŏěĬĨƢȮıĶľĴŏľĴŊŀĬ*ȮĽŋĮĶŃħŇļģƢȮĵĺĬĪŀĚ*ȮīňĶŏħĝȮŒľĠƞĭĔȮŐĸŃīŏĬĻȮœĝĵĝĬŃ, 
&0335',ȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇėĺŅĴŏĮƦĬŏĝŊŘŀŏıĸŇĚĕŀĚĺńĽħŋĨŅĸőĨĬħ. ĔŀĚĪŋĬĺŇěńĵȮĴ,ĪńĔļŇĦȮ
&ĪŋĬĺŇěńĵĨŅĴĵŋĪīĻŅĽĨĶƢ', 

ŀŅĦńģȮıĶŇĔŏĸŖĔ*ȮīŏĬĻȮœĝĵĝĬŃ*ȮĽŋŏěĬĨƢȮıĶľĴŏľĴŊŀĬȮŐĸŃīňĶŏħĝȮŒľĠƞĭĔ,Ȯ&0335', ĶŃĭĭŀĭŐľƟĚ
ĽĴŋĬœıĶıĸńĚĚŅĬĪħŐĪĬĶƞĺĴȮ&ĝňĺĴĺĸ+ŐĽĚŀŅĪŇĨĵƢ'. ĔŀĚĪŋĬĺŇěńĵȮĴ,ĪńĔļŇĦȮ&ĪŋĬĺŇěńĵĨŅĴ
ĵŋĪīĻŅĽĨĶƢ', 

ŏĽŅĺĳŅėĦƢȮȮŏĝŅĺĬŃĽŇĶŇĵīĶĶĴȮŐĸŃīŏĬĻȮœĝĵĝĬŃ,Ȯ&0335',ȮĔŅĶěńħĪŜŅŐįĬĪňŗĻńĔĵĳŅııŊŘĬĪňŗĮƙŅĔĶŃěŌħ
ŐĸŃĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅııĸńĚĚŅĬěŅĔĔĶŃěŌħ,ȮĔĶĦňĻŉĔļŅıŊŘĬĪňŗěńĚľĺńħĬėĶĻĶňīĶĶĴĶŅĝŐĸŃ
ěńĚľĺńħıńĪĸŋĚ ĚĭŐįĬħŇĬ, 

ěŀĴĳıȮŐĺĺĻńĔħŇśȮŐĸŃīŏĬĻȮœĝĵĝĬŃ,Ȯ&0335',ȮĔŅĶĻŉĔļŅĻńĔĵĳŅııĸńĚĚŅĬĪħŐĪĬȮĳŅėŒĨƟȮĨ,ĸŜŅĽŇĬīŋƢȮ
ŀŜŅŏĳŀĻĶňĬėĶŇĬĪĶƢȮěńĚľĺńħıńĪĸŋĚ, ĮĨĪ, 

ŏĶĺħňȮħŇĬĞŋħȮŐĸŃīŏĬĻȮœĝĵĝĬŃ,Ȯ&0334',ȮĔŅĶįĸŇĨőĮĶħŇĺŏĞŀĶƢŐĔŖĽőħĵŒĝƟĴńĚėŋħĨĔŏĔĶħŐĸŃĩƞŅĬĴńĚėŋħ
ĨĔŏĔĶħŏĮƦĬŏĝŊŘŀŏıĸŇĚ. ĔŀĚĪŋĬŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮĔĶŃĪĶĺĚıĸńĚĚŅĬ, 

ěŀĴĳıȮŐĺĺĻńĔħŇś*ȮĺĶŅĚėĦŅȮĔňĶĨŇĺŇĭŌĸĵƢ*ȮĝŌĸňĶńĨĬƢȮėĚŏĶŊŀĚ*ȮĽĶıĚĻƢȮŏĭĠěĻĶň*ȮĩŅĺĶȮěńĬĪőĝĨŇ*ȮīŏĬĻȮȮȮ
œĝĵĝĬŃ*ȮĮĶŅĦňȮľĬŌĪŀĚŐĔƟĺ*ȮīňĶŃĵŋĪīȮľĸňĺŇěŇĨĶ*ȮĔŜŅıĸȮĮĶŃĪňĮĝńĵĔŌĶ*ȮģŅĬńĬħĶƢĻńĔħŇśȮȮȮȮȮȮȮ
ŏĪıĠŅȮŐĸŃĜĸŀĚȮŐĔƟĺĮĶŃŏĽĶŇģ. &0334', ėĺŅĴĴńŗĬėĚĪŅĚŀŅľŅĶŐĸŃıĸńĚĚŅĬħƟĺĵĔŅĶ
ıńĥĬŅĮŅĸƢĴĬŘŜŅĴńĬŀĵƞŅĚĵńŗĚĵŊĬ. ĽŜŅĬńĔĚŅĬıńĥĬŅĔŅĶĺŇěńĵĔŅĶŏĔļĨĶȮ&ĽĺĔ,', 

ĮƕĨŇȮȮıŅĬŇĝŅĵŋĬĬĪƢ*ȮīŏĬĻȮœĝĵĝĬŃ*ȮěŀĴĳıȮŐĺĺĻńĔħŇśȮŐĸŃěĨŋıĶȮȮŐĔƟĺŀƞŀĬ. &0334', ĔŅĶĮĶŃŏĴŇĬ
ĻńĔĵĳŅııĸńĚĚŅĬěŅĔĕĵŃĝŋĴĝĬȮĔĶĦňĻŉĔļŅěńĚľĺńħıńĪĸŋĚ, ĚĭŐįĬħŇĬ,Ȯ 

ěŀĴĳıȮŐĺĺĻńĔħŇś*ȮĝŌĸňĶńĨĬƢȮėĚŏĶŊŀĚ*ȮīŏĬĻȮœĝĵĝĬŃȮŐĸŃĮĶŅĦňȮľĬŌĪŀĚŐĔƟĺ,Ȯ&0334', ĔŅĶĺŇŏėĶŅŃľƢ
ĪŅĚħƟŅĬŏĻĶļģĻŅĽĨĶƢŐĸŃĔŅĶĮĶŃŏĴŇĬĺńĢěńĔĶĝňĺŇĨĕŀĚŏĝŊŘŀŏıĸŇĚĕĵŃȮRDF-3ȮŒĬıŊŘĬĪňŗĳŅėŒĨƟ
ĕŀĚĮĶŃŏĪĻœĪĵ, ĚĭŐįĬħŇĬ, 

 
5,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ (5 ĮƖĵƟŀĬľĸńĚ' 

Khandaker Dahirul Islam, Tanate Chaichana, Natthawud Dussadee and Akarin Intaniwet, 
&0./5'*ȮŴQr_rgqrga_jȮBgqrpg`srgmlȮ_lbȮClcpewȮCqrgk_rgmlȮmdȮrfcȮUglbȮQnccbȮmdȮ
Q_glrȮK_prgl%qȮGqj_lbŵ*ȮGLRCPL?RGML?JȮHMSPL?JȮMDȮPCLCU?@JCȮCLCPEW*Ȯ
Vo1.l2 No.1 (January-July 2017). (TCI) 

T. Chaichana , S. Phethuayluk, T. Tepnual, and R,ȮW_g`mi*Ȯ&0./2'*ȮŴClcpewȮamlqsknrgmlȮ
_l_jwqgqȮdmpȮQ?LEWMBȮpgacȮnpmbsargmlŵ*ȮEnergy Procedia, Volume 52, 2014, 
Pages 126ů130 

C. Chanchama, J. Waewsak, T. Chaichana, M. Landry and Y. Gagnonc (2014), 
Ŵ?qqcqqkclrȮmdȮmlqfmpcȮuglbȮclcpewȮnmrclrg_jȮsqgleȮpcegmnal atmospheric 



Ĵėŀ,0           175 

kmbcjgleȮqwqrckȮ&P?KQ'ȮdmpȮRf_gj_lbŵ, Energy Procedia, Volume 52, 2014, 
Pages 487ů496 

J. Waewsaka, T. Chaichana, C. Chancham, M. Landry and Y. Gagnon &0./2'*ȮŴKgapm-siting 
wind resource assessment and near Shore wind farm analysis in Pakpanang 
bgqrpgar*ȮL_ifmlȮQgȮRf_kk_p_rȮnpmtglacŵ*ȮRf_gj_lb, Energy Procedia, Volume 
52, 2014, Pages 204-215 
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ĬŇĔĶŅĬȮľŀĴħĺĚ, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢȮŐĸŃȮĦńģĺŋĥŇȮħŋļġň,Ȯ&0335',ȮĔŅĶŐĮĶĶŌĮıĸńĚĚŅĬ
ěŅĔįńĔĨĭĝĺŅȮ8ȮĔĶĦňĻŉĔļŅĔĺƠŅĬıŃŏĵŅ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĝŅĨŇȮ
ŴĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬȮėĺŅĴĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬȮŐĸŃ
ĔĶŃĭĺĬĔŅĶȮėĶńŘĚĪňŗȮ/1ŵȮ&ľĬƟŅȮ/00+/04',ȮěńĬĪĭŋĶň, ĮĶŃŏĪĻœĪĵ, 

ĝńĬļŅȮįŅĽŋĕĻŅĽĨĶƢ, ĽĔĸıńĥĬƢȮĝĴĺĚļƢ, ĻńĔħŇśĬĶŇĬĪĶƢȮěńĬĪőĵīň, ĽĶŅĺŋīȮıĸĺĚļƢĻĶňȮŐĸŃȮŀńėĶŇĬĪĶƢȮŀŇĬĬŇŏĺĻĬƢ,Ȯ
&0335',ȮĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢőħĵŒĝƟŐįƞĬĶŃĭŅĵėĺŅĴĶƟŀĬŐĭĭĴňėĶňĭ,ȮŒĬȮĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĝŅĨŇȮŴĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬȮėĺŅĴ
ĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬȮŐĸŃĔĶŃĭĺĬĔŅĶȮėĶńŘĚĪňŗȮ/2ŵȮ&ľĬƟŅȮ177+2.2'ȮħŀĵĽŃŏĔŖħ
, ĮĶŃŏĪĻœĪĵ, 

ŀńĤĥƢȮěńĬĨĭŋĨĶ, ĝĬŅĔŅĬĨƢȮėĸƟŅĵľŃĬŅȮŐĸŃȮŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢ,Ȯ&0336',ȮĔŅĶĻŉĔļŅĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚ
ŀńħŐĪƞĚěŅĔŒĭœĴƟŐĸŃĲŅĚĕƟŅĺħƟĺĵŏėĶŊŗŀĚŀńħŐĪƞĚŐĭĭĽĔĶŌŏħňŗĵĺ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃŏĽĬŀ
įĸĚŅĬĺŇěńĵĶŃħńĭĝŅĨŇȮŴŀŋĨĽŅľĔĶĶĴĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňȮėĶńŘĚĪňŗȮ1ȮĬĺńĨĶĔĶĶĴȮŐĸŃŏĪėőĬőĸĵňȮ
ŏıŊŗŀėĺŅĴĴńŗĬėĚıĸńĚĚŅĬȮĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬŵȮ&ľĬƟŅȮ/.+/7',ȮĝĸĭŋĶň, ĮĶŃŏĪĻœĪĵ, 

ěŇĬħŅĴĦňȮĮƛŀĔĽŀĬ, ěŋĤŅĴŅĻȮŐĮĚľĸĺĚȮŐĸŃȮŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢ,Ȯ&0336',ȮĔŅĶĻŉĔļŅĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚ
ŀńħŐĪƞĚěŅĔĺńĽħŋŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶȮĮĶŃŏĳĪĞńĚĕƟŅĺőıħȮŐĸŃĕňŘŏĸŊŗŀĵěŅĔĔƟŀĬŏĝŊŘŀŏľŖħ,Ȯ
ĭĪėĺŅĴĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵ
ĶŃħńĭĝŅĨŇȮŀŋĨĽŅľĔĶĶĴĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňȮėĶńŘĚĪňŗȮ1ȮŴĬĺńĨĶĔĶĶĴȮŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀėĺŅĴ
ĴńŗĬėĚıĸńĚĚŅĬȮĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬ, ľĬƟŅȮ/.+/7, ĝĸĭŋĶň, ĮĶŃŏĪĻœĪĵ, 

ĮƤĠěıĶȮľĬŅħėŜŅ, ĬŇĔĶŅĬȮľŀĴħĺĚ, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢȮŐĸŃȮŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢ,Ȯ&0336',ȮĔŅĶĮĶŃŏĴŇĬ
ĽĴĶĶĩĬŃĕŀĚŐĔƠĽĞŇœĲŏŀŀĶƢŐĭĭœľĸĸĚŏĴŊŗŀŒĝƟŏĝŊŘŀŏıĸŇĚěŅĔĺńĽħŋŏľĸŊŀŒĝƟěŅĔĔŅĶŏĔļĨĶ,ȮĭĪėĺŅĴ
ĺŇěńĵŒĬȮProceedings ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚ
ĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ6, ľĬƟŅȮ/.7+//1, ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸ
īńĠĭŋĶň, ĮĶŃŏĪĻœĪĵ, 

ĽŅĴŅĶĩȮĴŌĸĬƟŀĵȮŐĸŃȮŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢ,Ȯ&0336',ȮĔŅĶĪħĽŀĭėĺŅĴŏľĴŅŃĽĴĕŀĚĔŅĶŒĝƟĚŅĬŏĞĸĸƢ
ŐĽĚŀŅĪŇĨĵƢĝĬŇħĽňĵƟŀĴœĺŐĽĚĳŅĵŒĨƟĽĳŅıŐĺħĸƟŀĴĔŅĶŒĝƟĚŅĬěĶŇĚ,ȮĭĪėĺŅĴĺŇěńĵŒĬȮProceedings 
ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ6, ľĬƟŅȮ
/.7+//1, ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸīńĠĭŋĶň, ĮĶŃŏĪĻœĪĵ, 

 
/.,ȮįĸĚŅĬŀŊŗĬȮŕȮŏĝƞĬȮĨŜŅĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢ,ȮŏĪėőĬőĸĵňıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢ, ĽŅĕŅıĸńĚĚŅĬĪħŐĪĬ, ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ,  
 ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ, ĽŜŅĬńĔıŇĴıƢĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ, ıŇĴıƢėĶńŘĚĪňŗȮ/ȮĴĔĶŅėĴȮı,Ļ,Ȯ0336, 
Akarin Intaniwet. Solar Energy Technology, School of Renewable Energy, Maejo  
 University, ĽŜŅĬńĔıŇĴıƢĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ, ıŇĴıƢėĶńŘĚĪňŗȮ/ȮĔĶĔġŅėĴȮ0336, 
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ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
ĺĻ,ħ, ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2556 
ĺĻ,Ĵ, ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2548 
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1,ȮĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝŜŅĬŅĠıŇŏĻļ 

1) Solar thermal cooling and heating 
2) Thermal application of solar energy 
3) Energy conservation  
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2,ȮĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
 ĮƖȮı,Ļ,    ĨŜŅŐľĬƞĚ 
 0334+ĮƤěěŋĭńĬ  ŀŅěŅĶĵƢȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 0330+0334  įŌƟěńħĔŅĶİƙŅĵŀĬŋĶńĔļƢıĸńĚĚŅĬȮľĬƞĺĵĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬıĸńĚĚŅĬ

ĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵ
ĴľŅĽŅĶėŅĴ 

 0327+033/   ĺŇĻĺĔĶȮĭĶŇļńĪȮĻŇĶŇıńĥĬƢŀŋĨĽŅľĔĶĶĴȮěŜŅĔńħ 
 0325+0326   įŌƟŏĝňŗĵĺĝŅĠħƟŅĬŀĬŋĶńĔļƢıĸńĚĚŅĬ-ĪňŗĮĶŉĔļŅŀŇĽĶŃ 
 
3,ȮĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĽĶŅĺŋīȮıĸĺĚļƢĻĶňȮŐĸŃŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢ,Ȯ&0335',ȮőėĶĚĔŅĶȮĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŐįĚŏĞĸĸƢ 
 ŐĽĚŀŅĪŇĨĵƢħƟĺĵĶŃĭĭĔŜŅěńħėĺŅĴĶƟŀĬȮŐľĸƞĚĪŋĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ,Ȯ 
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 ĨĔĨŃĔŀĬ,ȮŐľĸƞĚĪŋĬĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇ, 

 
6. įĸĚŅĬĺŇěńĵȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
ĽŋĸńĔļĦŅȮĴĚėĸȮŐĸŃĽĶŅĺŋīȮıĸĺĚļƢĻĶň,Ȯ&0335',ȮőėĶĚĔŅĶȮĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĪŜŅėĺŅĴŏĵŖĬĕŀĚ 
 ĪƞŀŒĨƟħŇĬĪňŗŒĝƟŒĬőĶĚŏĶŊŀĬŏĔļĨĶőħĵĺŇīňŏıŇŗĴėĺŅĴĝŊŘĬŒĬħŇĬ,ȮŐľĸƞĚĪŋĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ,Ȯ 
ĝńĬļŅȮįŅĽŋĕĻŅĽĨĶƢȮŐĸŃĽĶŅĺŋīȮıĸĺĚļƢĻĶň,Ȯ&0336',ȮőėĶĚĔŅĶȮĔŅĶŏıŇŗĴĽĴĶĶĩĬŃŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢőħĵ 
 ŒĝƟĶŃĭĭĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵĪƞŀėĺŅĴĶƟŀĬŐĭĭĽńŗĬ,ȮŐľĸƞĚĪŋĬȮĽŜŅĬńĔĬőĵĭŅĵŐĸŃŐįĬ 
 ıĸńĚĚŅĬ, 
ĦĶĚėƢĝńĵȮėĚĺŋĥŇ*ȮĽŋĪīŇıĚļƢȮŐĔƟĺĮƤĠĠŅ*ȮŐĸŃĽĶŅĺŋīȮıĸĺĚļƢĻĶň,Ȯ&0336',ȮőėĶĚĔŅĶȮĔŅĶŏıŇŗĴ 
  ĮĶŃĽŇĪīŇĳŅıĶŃĭĭĪŜŅĬŘŜŅĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢħƟĺĵĔŅĶŒĝƟœĴőėĶėŀĬőĪĸŏĸŀĶƢėĺĭėŋĴ 
  ŀńĨĶŅĔŅĶœľĸĽŅĶĪŜŅĚŅĬ,ȮŐľĸƞĚĪŋĬȮĽŜŅĬńĔĬőĵĭŅĵŐĸŃŐįĬıĸńĚĚŅĬ,Ȯ 
ȮĳŅĬŋĺńĥĬƢȮĪŇĴŀĵŌƞ*ȮĳŅĬŋĺŇĝĠƢȮıŋĪīĶńĔļŅ*ȮŐĸŃĽĶŅĺŋīȮıĸĺĚļƢĻĶň,Ȯ&0336',ȮőėĶĚĔŅĶȮĔŅĶŏıŇŗĴĽĴĶĶĩĬŃ 
 ĕŀĚŏėĶŊŗŀĚĪŜŅĬŘŜŅĶƟŀĬŐĸŃįĸŇĨĔĶŃŐĽœĲĲƚŅħƟĺĵŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢ,ȮŐľĸƞĚĪŋĬȮĽŜŅĬńĔĬőĵĭŅĵ 
 ŐĸŃŐįĬıĸńĚĚŅĬ, 
ıĦŇĝŏħĝȮĪŀĚŏĺőĶěĬƢȮŐĸŃĽĶŅĺŋīȮıĸĺĚļƢĻĶň,Ȯ&0337',ȮőėĶĚĔŅĶȮĔŅĶŏıŇŗĴĽĴĶĶĩĬŃĶŃĭĭįĸŇĨœĲĲƚŅ 
 ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢĪňŗĨŇħĨńŘĚĭĬľĸńĚėŅĶƞĺĴĔńĭĔŅĶįĸŇĨĬŘŜŅĶƟŀĬőħĵĺŇīňĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵĪƞŀ 
 ėĺŅĴĶƟŀĬŐĭĭĽńŗĬ,ȮŐľĸƞĚĪŋĬȮĽŜŅĬńĔĬőĵĭŅĵŐĸŃŐįĬıĸńĚĚŅĬ, 
ĽŋĸńĔļĦŅȮĴĚėĸȮŐĸŃȮĽĶŅĺŋīȮıĸĺĚļƢĻĶň,Ȯ&034.',ȮőėĶĚĔŅĶȮĮĶŃĽŇĪīŇĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĨŅĴŐĭĭ 
  ĮĶŃŏĴŇĬŀŅėŅĶĕŀĚȮLEED ĶƞĺĴĔńĭĔŅĶĶŃĭĭĔŅĶěńħĔŅĶıĸńĚĚŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ,Ȯ 
 ŐľĸƞĚĪŋĬĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇ, 

 
7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
 œĴƞĴň 
 
8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
ĽĶŅĺŋīȮıĸĺĚļƢĻĶňȮŐĸŃȮĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢ,Ȯ&0335',ȮĔŅĶŏıŇŗĴĽĴĶĶĩĬŃĪŅĚėĺŅĴĶƟŀĬĕŀĚ 
 ĶŃĭĭĪŜŅĬŘŜŅĶƟŀĬŐĽĚŀŅĪŇĨĵƢĪňŗĴňĮƤƩĴėĺŅĴĶƟŀĬŏĽĶŇĴőħĵĔŅĶŒĝƟĽŅĶĸŃĸŅĵŏĚŇĬĬŅőĬŒĬĨńĺĶńĭĶńĚĽň 
 ŀŅĪŇĨĵƢ, ĮƖĪňŗȮ6ȮĜĭńĭĪňŗȮ2*ȮĺŅĶĽŅĶėĦŃŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĸŜŅĮŅĚ, 

 
9. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&5ȮĮƖĵƟŀĬľĸńĚ' 

Piyaphong Yongphet, Natthawud Dussadee, Sarawut Polvongsri, Rameshprabu Ramaraj  
 and Niwooti Whangchai. (2015). ŴRfcpk_jȮNcpdmpk_lacȮmdȮEpcclfmsqcȮDgqfȮ 
 A_ecqȮGlrcep_rcbȮugrfȮFmrȮ?gpȮ?cp_rmpȮsqgleȮQmj_pȮClcpewŵ*ȮRfcȮ00lbȮRpg-U  
 International Joint Seminar and Symposium, At Jiangsu University, China, p1-5. 
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ĽĶŅĺŋīȮıĸĺĚļƢĻĶňȮŐĸŃȮĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢ,Ȯ&0334',ȮSize Selection of Flat-Plate Solar  
 Collector using Silver-Nano Fluid in a Solar Water Heating System with  
 Assisted Heat Pump for Controlling Fish Pond Temperature. ĔŅĶĮĶŃĝŋĴĽńĴĴĬŅ 
 ŏĝŇĚĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ6, ĴľŅĺŇĪĵŅĸńĵ 
 ĴľŅĽŅĶėŅĴ.  
ĽĶŅĺŋīȮıĸĺĚļƢĻĶň, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃȮĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢ,Ȯ&2556). ĕĬŅħĕŀĚĨńĺŏĔŖĭĶńĚĽň 
 ŀŅĪŇĨĵƢĪňŗŏľĴŅŃĽĴĕŀĚĶŃĭĭĪŜŅĬŘŜŅĶƟŀĬıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢĪňŗŒĝƟȮĽŅĶĸŃĸŅĵŏĚŇĬĬŅőĬŏĮƦĬĽŅĶ 
 ĪŜŅĚŅĬĶƞĺĴĔńĭĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮŴĳŌĴŇĪńĻĬƢŐĸŃ 
 ĽŇŗĚŐĺħĸƟŀĴȮėĶńŘĚĪňŗȮ1ȮĳŅĵŒĨƟŐĬĺėŇħȮŴĔƟŅĺĽŌƞĽňŏĕňĵĺĵńŗĚĵŊĬȮ&EmȮEpcclȮdmpȮQsqr_gl_`gjgrw'ŵ8Ȯ 
 ŏĝňĵĚŒľĴƞ8ȮȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ, 
ĦĳńĽĽƢĺĶńĠĦƢȮĸňıńĥĬŅ, ĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢ, ĺŅĽĬŅȮėŜŅőŀĳŅĽȮŐĸŃȮĽĶŅĺŋīȮıĸĺĚļƢĻĶň,Ȯ&2557).  
 ĔŅĶįĸŇĨĬŘŜŅěŊħěŅĔĬŘŜŅĪŃŏĸħƟĺĵŏĪėĬŇėĮƤƩĴĲŀĚ,ȮŒĬȮĚŅĬĮĶŃĝŋĴĺŇĝŅĔŅĶȮŴĔŅĶĩƞŅĵŏĪėĺŅĴ 
 ĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬėĶńŘĚĪňŗȮ/1ŵ,Ȯ8ȮěńĬĪĭŋĶň8ȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ 
 ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 
ĝńĬļŅȮįŅĽŋĕĻŅĽĨĶƢ, ĽĔĸıńĥĬƢȮĝĴĺĚļƢ, ĻńĔħŇśĬĶŇĬĪĶƢȮěńĬĪőĵīň, ĽĶŅĺŋīȮıĸĺĚļƢĻĶňȮŐĸŃȮŀńėĶŇĬĪĶƢȮŀŇĬĪ 
 ĬŇŏĺĻĬƢ,Ȯ(2558). ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢőħĵŒĝƟŐįƞĬĶŃĭŅĵėĺŅĴĶƟŀĬŐĭĭĴň 
 ėĶňĭ,ȮĚŅĬĮĶŃĝŋĴĺŇĝŅĔŅĶȮŴĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ 
 ėĶńŘĚĪňŗȮ/2ŵ,ȮľĬƟŅȮ&399-404): ŏĝňĵĚŒľĴƞ8ȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 

 
10. įĸĚŅĬŀŊŗĬŕȮŏĝƞĬȮĨŜŅĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴňȮ 
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ĮĶŃĺńĨŇŐĸŃįĸĚŅĬĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ/ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
1,ȮĮĶŃĺńĨŇ  
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮ&ĳŅļŅœĪĵ'  ĬŅĵĬŇĔĶŅĬȮľŀĴħĺĚ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮ&ĳŅļŅŀńĚĔķļ' Mr.Nigran Homdoung 
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ   ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
      ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮĨŜŅĭĸľĬŀĚľŅĶȮŀŜŅŏĳŀĽńĬĪĶŅĵȮ 
      ěńĚľĺńħŏĝňĵĚŒľĴƞȮȮ50290 
      őĪĶĻńıĪƢȮ8Ȯ0-5333-3194  őĪĶĽŅĶȮ8Ȯ0-5333-3194 
      E-mail Address : nigranghd@gmail.com 
 
2. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
ĺĻ,ħ, ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2558 
ĺĻ,Ĵ, ĺŇĻĺĔĶĶĴıĸńĚĚŅĬ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2550 
ėŀ,ĭ, ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ

ŏĔĸƟŅīĬĭŋĶň 
2546 

 
3. ĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝŜŅĬŅĠıŇŏĻļ 

1) Gasification process, Pyrolysis Process 
2) Internal Combustion Engine (Producer gas engine, Biogas Engine, 

Compression and spark ignition engine) 
3) Biomass conversion technology (Briquette fuel, Biofuel, Biomass Stove) 
4) Biomass Power Plant Engineering 
5) Combustion Engineering  Hydro Energy 

 
4. ĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
 ĮƖȮı,Ļ,    ĨŜŅŐľĬƞĚ 
 2560-ĮƤěěŋĭńĬ  ĶŀĚėĦĭħňĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮİƙŅĵĭĶŇľŅĶ 
 033/+034.   ŀŅěŅĶĵƢĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
ĬŇĔĶŅĬȮľŀĴħĺĚ, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,&0337',ȮĔŅĶıńĥĬŅŏĨŅĔƠŅĝĝňĺĴĺĸœĶƟėĺńĬĽŜŅľĶńĭ 
 ĔŅĶįĸŇĨėĺŅĴĶƟŀĬŒĬĺŇĽŅľĔŇěĝŋĴĝĬȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮĺĝ,Ȯ 
ĬŇĔĶŅĬȮľŀĴħĺĚ, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&0334',ȮőėĶĚĔŅĶħńħŐĮĸĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 
 ĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĵĬĨƢĔŅĶŏĔļĨĶĕĬŅħŏĸŖĔĪňŗŒĝƟĔƠŅĞőĮĶħŇĺŏĞŀĶƢŏĮƦĬŏĝŊŘŀŏıĸŇĚȮĔŀĚĪŋĬ 
 ĽƞĚŏĽĶŇĴĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ, 
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ĬŇĔĶŅĬȮľŀĴħĺĚ, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&0334',ȮĔŅĶĮĶŃŏĴŇĬĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭįĸŇĨ 
 ĔƠŅĞĝňĺĳŅıŏĝŊŘŀŏıĸŇĚĽńĚŏėĶŅŃľƢŏıŊŗŀįĸŇĨıĸńĚĚŅĬȮőĶĚœĲĲƚŅŏıĝĶĳŌıŅĬȮ, 
ĬŇĔĶŅĬȮľŀĴħĺĚ, ĦńģĺŋĥŇȮħŋļġň, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢȮŐĸŃĔĴĸħŅĶŅȮŏľĶňĵĠĽŋĺĶĶĦ,Ȯ&0334',ȮĻŉĔļŅ 
 ĻńĔĵĳŅıĨƟĬŐĭĭĔŅĶįĸŇĨœĲĲƚŅőħĵŒĝƟŐĔƠĽŏĝŊŘŀŏıĸŇĚěŅĔĕĵŃȮRDF-3ȮĽŜŅĬńĔĚŅĬ 
 ėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮĺĝ,Ȯ 

 
4,ȮįĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĦńģĺŋĥŇȮħŋļġň, ĬŇĔĶŅĬȮľŀĴħĺĚ, īŏĬĻȮœĝĵĝĬŃȮŐĸŃĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&0337',ȮĻŉĔļŅėĺŅĴŏľĴŅŃĽĴ 
 ŐĸŃĺŇŏėĶŅŃľƢőėĶĚĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵŏĮƦĬıĸńĚĚŅĬĪħŐĪĬŒĬĶŌĮŐĭĭĕŀĚȮRDF (Refuse  
 Derived Fuel). ŐľĸƞĚĪŋĬȮŏĪĻĭŅĸĬėĶĸŜŅĮŅĚ, 
ĦńģĺŋĥŇȮħŋļġň, ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢ, ĬŇĔĶŅĬȮľŀĴħĺĚ, īŏĬĻȮœĝĵĝĬŃ, ĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ, ŏĽĶŇĴĻńĔħŇśȮȮȮ 
 ŀĵŌƞŏĵŖĬȮŐĸŃĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,ȮȮ&0337',ȮĽƞĚŏĽĶŇĴŏĪėőĬőĸĵňıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢ 
 ıĸńĚĚŅĬŒĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ,ȮŐľĸƞĚĪŋĬȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ, 
ĦńģĺŋĥŇȮħŋļġň, ĬŇĔĶŅĬȮľŀĴħĺĚ,  ĔĴĸħŅĶŅȮŏľĶňĵĠĽŋĺĶĶĦ, ģĮĬȮĝŊŗĬĭŅĸȮŐĸŃĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ 
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 ěŅĔĔŅĶŏĔļĨĶ,ȮĔŅĶĮĶŃĝŋĴĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚĮĶŃŏĪĻ 
 œĪĵȮėĶńŘĚĪňŗȮ6*ȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸīńĠĭŋĶň. 
 
/.,ȮįĸĚŅĬŀŊŗĬŕȮŏĝƞĬȮĨŜŅĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
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1,ȮĮĶŃĺńĨŇ 

 ĝŊŗŀ+ĬŅĴĽĔŋĸȮ&ĳŅļŅœĪĵ'  ĬŅĵŏĽĶŇĴĽŋĕȮȮĭńĺŏěĶŇĠ 
 ĝŊŗŀ+ĬŅĴĔĽŋĸȮ&ĳŅļŅŀńĚĔķļ' Mr.Sermsuk  Buochareon 
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ  įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ ȮȮȮ  ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
     ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮĨŜŅĭĸľĬŀĚľŅĶȮŀŜŅŏĳŀĽńĬĪĶŅĵȮ 
     ěńĚľĺńħŏĝňĵĚŒľĴƞȮȮ3.07.  
     őĪĶĻńıĪƢȮ: .Ȯ3165Ȯ337.ȮȮőĪĶĽŅĶȮ: 0 5387 5599 

       E-mail Address : Kagoshi7@gmail.com 
 

0,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ  
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
ĺĻ,Ĵ, ĺŇĻĺĔĶĶĴĔŅĶŏĝŊŗŀĴ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃ

ěŀĴŏĔĸƟŅīĬĭŋĶň 
2547 

ėŀ,ĭ, ŀŋĨĽľĔŅĶ ĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŐĸŃ
ŀŅĝňĺĻŉĔļŅȮ 

2520 

 
1,ȮĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝŜŅĬŅĠıŇŏĻļ 
 1) Welding Engineering Materials Welding Process and Nondestructive Testing  
 2) Hydroelectric Energy   Community Hydro Electric Energy    
 3)  Wind Energy  Community Small Wind Energy design 
 4) Waste Manage  Community Waste Management and Technology 
 
2,ȮĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
 ĮƖȮı,Ļ,     ĨŜŅŐľĬƞĚȮȮ 
 2555-ĮƤěěŋĭńĬ  ĔĶĶĴĔŅĶľĸńĔĽŌĨĶłȮĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
    ĔĶĶĴĔŅĶĭĶŇľŅĶĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
    ĔĶĶĴĔŅĶĔĸńŗĬĔĶŀĚĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
  0333   ŀŅěŅĶĵƢĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
 
3,ȮĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠ. (2558). Collaborative Research of Sustainable Alternative Energy for  

Home Land Security of Village along Thai-Myanma Border Follow His Majestic  
RfcȮIgleŲȮGlgrg_rgt,ȮŐľĸƞĚĪŋĬȮĽŜŅĬńĔĚŅĬĔŀĚĪŋĬĽĬńĭĽĬŋĬĔŅĶĺŇěńĵȮ(ĽĔĺ). 

mailto:Kagoshi7@gmail.com
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ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠ, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&034.',ȮőėĶĚĔŅĶĺŇěńĵĔŅĶįĸŇĨĔƠŅĝŏĝŊŘŀŏıĸŇĚěŅĔĔĶŃĭĺĬĔŅĶŐĔƠĽ 
ĞŇĲƕŏėĝńŗĬĝňĺĴĺĸěŅĔĮŅĸƢĴĬŘŜŅĴńĬŐĸŃĔŅĶĸħĪŅĶƢħƟĺĵŏĪėĬŇėĪŅĚıĸŅĽĴƞŅėĺŅĴĶƟŀĬĨŗŜŅ,ȮŐľĸƞĚ 
ĪŋĬȮĽŜŅĬńĔĚŅĬĺŇěńĵŐľƞĚĝŅĨŇ, 

 

4,ȮįĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
 
5,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ &3ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
 

6,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
Sermsuk Buochareon, Sakda jonkeawwatana, Kmolchai kotcha, Boonyoen inkwang,  

Warathep boonya, Saibua khempet, Netenapha chaipeng and Hin  
chonsut, (2013). Development of Alternative Energy for Home Land Scurity and  
Natural Resource Conservation of Mae Hong Son Province. 

 
7,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĽńĚĺŅĸȮĴńĸĸŅĬŌ, ĝĺőĶěĬƢȮŒěĽŇĬ, ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠ, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ,Ȯ'2558). ĔŅĶ 

ĮĶŃľĵńħıĸńĚĚŅĬĕŀĚľĸŀħŐŀĸŀňħňħƟĺĵĺŇīňĔŅĶĽŐĔĬŐĭĭŏĴĪĶŇĔĞƢȮ,ŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃ 
ŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĝŅĨŇȮŴŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ//ŵ. 

œĺĵŏĺĪĵƢȮĬŅŏŀĔ, ĝĺőĶěĬƢȮŒěĽŇĬ, ĝŌĶńĨĬƢȮīŅĶŅĶńĔļƢ, ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠȮŐĸŃĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ'Ȯ,2558).  
ĶŃĭĭĮƚŀĚĔńĬŐĶĚħńĬœĲĲƚŅŏĔĬĽŜŅľĶńĭĔńĚľńĬĬŘŜŅįĸŇĨœĲĲƚŅĕĬŅħŏĸŖĔĴŅĔȮȮħƟĺĵĺŇīňĩƞŅĵőľĸħ 
ŀńĨőĬĴńĨŇ Ȯ,ŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĝŅĨŇȮ ŴŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚ 
ĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ//ŵ. 

ŏĜĸŇĴĝńĵȮĴľŅĺńĬ, ĽĶŅĺŋīȮıĸĺĚļƢĻĶň, ĝĺőĶěĬƢȮŒěĽŇĬ, ŏĽĶŇĴĽŋĕȮĭńĺŏěĶŇĠ,ȮŐĸŃĵŇŗĚĶńĔļƢȮŀĶĶĩŏĺĝĔŋĸ'Ȯ,2558).  
ĔŅĶĸħĔŅĶĽŌĠŏĽňĵŒĬĶŃĭĭěŜŅľĬƞŅĵĪňŗĴňĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚĔŜŅŏĬŇħœĲĲƚŅıĸńĚĚŅĬĪħŐĪĬőħĵĺŇīň 
ėĺĭėŋĴĔŜŅĸńĚĔŅĶįĸŇĨŒľƟŏľĴŅŃĽĴȮ,ŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĝŅĨŇȮ  
ŴŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ//ŵ. 

QcpkqsiȮ@smaf_pcml*Ȯ&0./1'ȮŴBctcjmnkclrȮmdȮPclcu_`jcȮClcpewȮdmpȮFmkcȮJ_lbȮ 
QcaspgrwȮ_lbȮL_rsp_jȮPcqmspacqȮAmlqcpt_rgmlȮmdȮK_cȮFmleȮQmlȮNpmtglac*ŵȮEpcclȮ 
Society: Food and Energy Security National Conference Thaksin University, April. 

Sermsuk Buochareon. &0./2'*ȮŴAmjj_`mp_rgtcȮPcqc_pafȮmdȮQsqr_gl_`jcȮ?jrcpl_rgtcȮClcpewȮ 
for Home Land Security of Village along Thai-Myanma Border Follow His  
K_hcqrgaȮRfcȮIgleŲȮGlgrg_rgtc*ȮK_cȮFmleqmlȮNpmtglacŵ,ȮRfc,5rfȮRf_gj_ld  
Renewable Energy for Community Conference (TREC-7) November.    
 

/.,ȮįĸĚŅĬŀŊŗĬŕȮŏĝƞĬȮĨŜŅĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
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1,ȮĮĶŃĺńĨŇ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮ&ĳŅļŅœĪĵ'  ĬŅĚĽŅĺĦńģĨƢĦŇĝŅȮȮĽŋĕŏĔļĴ 
 ĝŊŗŀ+ĬŅĴĽĔŋĸȮ&ĳŅļŅŀńĚĔķļ' Miss NatthanichaSukasem  
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ  + 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ   ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
      ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮĨŜŅĭĸľĬŀĚľŅĶȮŀŜŅŏĳŀĽńĬĪĶŅĵȮ 
      ěńĚľĺńħŏĝňĵĚŒľĴƞȮȮ3.07. 
      őĪĶĻńıĪƢȮ: .Ȯ3165Ȯ337.ȮȮőĪĶĽŅĶȮ: 0 5387 5599Ȯ 
      E-mail Address :jewy.ja@gmail.com 
 
0,ȮĮĶŃĺńĨŇĔŅĶĻŉĔļŅ   
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 
ĺĪ,ħ ŏĪėőĬőĸĵňĝňĺĳŅıȮ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 035/ 
ĺĪ,Ĵ ŏĪėőĬőĸĵňĝňĺĳŅıȮ ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 0345 
ĺĪ,ĭ ŏĪėőĬőĸĵňĝňĺĳŅıȮ ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 032/ 

 
1,ȮĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝŜŅĬŅĠıŇŏĻļ 

1) œĭőŀŐĔƠĽȮ 
0'ȮœĭőŀŏŀĪŅĬŀĸ 
1'ȮœĭőŀħňŏĞĸȮ 
2'ȮŏĞĸŏĝŊŘŀŏıĸŇĚěŋĸĝňı 
3'ȮĽŅĶĽĔńħĽĴŋĬœıĶ 

 

2,ȮĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
ı,Ļ,         ȮȮȮȮȮȮȮȮȮȮĨŜŅŐľĬƞĚ 

 2558 ů ĮƤěěŋĭńĬ  ŀŅěŅĶĵƢĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
033/ȮůȮ0336  ĽŜŅĬńĔĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ 
 

3,ȮĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĦńģĨƢĦŇĝŅȮĽŋĕŏĔļĴ,Ȯ&0337',ȮĔŅĶıńĥĬŅĝŋĴĝĬĨƟĬŐĭĭĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıŒĬĶŃħńĭėĶńĺŏĶŊŀĬěŅĔĔŅĶ 
 ľĴńĔĶƞĺĴĶŃľĺƞŅĚĕĵŃŀŇĬĪĶňĵƢȮĲŅĚĕƟŅĺȮŐĸŃĴŌĸĽńĨĺƢȮŀŜŅŏĳŀŐĴƞĶŇĴȮěńĚľĺńħŏĝňĵĚŒľĴƞ , 
ĦńģĨƢĦŇĝŅȮĽŋĕŏĔļĴ*ȮīĬĝŅĨŇȮĴľŅĺńĬ,Ȯ&0337',ȮĔŅĶıńĥĬŅĝŋĴĝĬĨƟĬŐĭĭĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıěŅĔĔŅĶ 
 ľĴńĔĶƞĺĴĶŃľĺƞŅĚĕĵŃŀŇĬĪĶňĵƢȮĲŅĚĕƟŅĺȮŐĸŃĴŌĸĽńĨĺƢȮŒĬĽĳŅĺŃĪňŗĴňĨńĺĔĸŅĚĵŉħŏĔŅŃŒĬŀŜŅŏĳŀ 
 ĽńĬĪĶŅĵȮŐĸŃȮŀŜŅŏĳŀŐĴƞĶŇĴȮěńĚľĺńħŏĝňĵĚŒľĴƞ, 
ĦńģĨƢĦŇĝŅȮĽŋĕŏĔļĴ*ȮĬķĴĸȮŏĕŖĴĔĸńħŏĚŇĬ,Ȯ&034.',ȮȮĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıĕŀĚıŊĝĸŇĔőĬŏĞĸĸŌőĸĽȮŏıŊŗŀŒĝƟ 
 ŒĬĔŅĶįĸŇĨœĭőŀŏŀĪīŅĬŀĸŐĸŃĔƠŅĞĝňĺĳŅı, 
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4,ȮįĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĦńģĨƢĦŇĝŅȮĽŋĕŏĔļĴ*ȮīĬĝŅĨŇȮĴľŅĺńĬ,Ȯ&0337',ȮĶŅĵĚŅĬĺŇěńĵőėĶĚĔŅĶĔŅĶıńĥĬŅĝŋĴĝĬĨƟĬŐĭĭĔŅĶįĸŇĨ 
 ĔƠŅĞĝňĺĳŅıěŅĔĔŅĶľĴńĔĶƞĺĴĶŃľĺƞŅĚĕĵŃŀŇĬĪĶňĵƢȮĲŅĚĕƟŅĺȮŐĸŃĴŌĸĽńĨĺƢȮŒĬĽĳŅĺŃĪňŗĴňĨńĺĔĸŅĚ 
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ŐŀĬħƢĶňĽŀĶƢĪŐĸŃĽĺĬıķĔļŅĻŅĽĨĶƢĪĺňĝĸȮŀ,ħŀĵĽŃŏĔŖħȮě,ŏĝňĵĚŒľĴƞ, 

ĺńĬĺŇĽŅȮĺĚļŅȮŐĸŃĝĺőĶěĬƢȮŒěĽŇĬ,&0337',ȮŀŀĔŐĭĭŐĸŃıńĥĬŅĶŃĭĭŒľƟŐĽĚŐŀĸŀňħňȮŐĭĭĮĶńĭėĺŅĴ 
ĵŅĺėĸŊŗĬŐĽĚœħƟĽŜŅľĶńĭŏĸňŘĵĚĽŅľĶƞŅĵ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭ 
ĭńĦĤŇĨĻŉĔļŅŐľƞĚĝŅĨŇȮėĶńŘĚĪňŗȮ16ȮĺńĬĪňŗȮ/7+0.ȮĔŋĴĳŅıńĬīƢȮ0337ȮĦȮĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶȮ 
ěńĚľĺńħıŇļĦŋőĸĔ,Ȯ 
 

/.,ȮįĸĚŅĬŀŊŗĬŕȮŏĝƞĬȮĨŜŅĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶȮłĸłȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĻŋĳĔŇĨĨƢȮĽŅĵĽŋĬĪĶ*ȮĝĺőĶěĬƢȮŒěĽŇĬ*ȮĽŋħĽŅĵĽŇĬȮŐĔƟĺŏĶŊŀĚȮŐĸŃĶĨŇĵŅȮīŋĺıŅĦŇĝĵŅĬńĬĪƢ,ȮŐŀıĸŇŏėĝńŗĬ 

ĨĶĺěĽŀĭėĺŅĴĽŋĔŐĔƞįĸœĴƟĽŜŅľĶńĭőĪĶĻńıĪƢĴŊŀĩŊŀĶŃĭĭĮĢŇĭńĨŇĔŅĶŐŀĬħĶŀĵ, 2557, 
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ĮĶŃĺńĨŇŐĸŃįĸĚŅĬĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ/ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 

1. ĮĶŃĺńĨŇ 
ĝŊŗŀ-ĬŅĴĽĔŋĸ (ĳŅļŅœĪĵ)   ĬŅĚĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ 

 ĝŊŗŀ+ĬŅĴĽĔŋĸȮ&ĳŅļŅŀńĚĔķļ'Ȯ Mrs. Rotjapun Nirunsin 
 ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ  + 
 ľĬƞĺĵĚŅĬĪňŗĽńĚĔńħ   ĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬ 
      ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮȮĨŜŅĭĸľĬŀĚľŅĶȮŀŜŅŏĳŀĽńĬĪĶŅĵȮ 
      ěńĚľĺńħŏĝňĵĚŒľĴƞȮȮ3.07. 
      őĪĶĻńıĪƢȮ: .Ȯ3165Ȯ337.ȮȮőĪĶĽŅĶȮ: 0 5387 5599Ȯ 
      E-mail Address rotjapun_energy@hotmail.com 
 
2. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ  
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬĔŅĶĻŉĔļŅ ĮƖȮı,Ļ, 

Ph.D Community Evergy and 
Environment &ĬŅĬŅĝŅĨŇ' 

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĝňĵĚŒľĴƞ 2559 

Ļļ,Ĵ, ĺŇĪĵŅĻŅĽĨĶƢĻŉĔļŅ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2546 
Ļļ,ĭ, ĺŇĪĵŅĻŅĽĨĶƢȮ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 2542 

 
1,ȮĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĝŜŅĬŅĠıŇŏĻļ 
  1) ĚŅĬĺŇěńĵħƟŅĬıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĝňĺĳŅıȮœĭőŀĔƠŅĞȮŏŀĪŅĬŀĸȮœĭőŀħňŏĞĸȮ  
  0) ıĸńĚĚŅĬŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 
 
2,ȮĮĶŃĺńĨŇĔŅĶĪŜŅĚŅĬ 
 ĮƖȮı,Ļ,    ĨŜŅŐľĬƞĚ 

2556- ĮƤěěŋĭńĬ  ŀŅěŅĶĵƢĮĶŃěŜŅĺŇĪĵŅĸńĵıĸńĚĚŅĬĪħŐĪĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ 
2551-2555  ĬńĔĺŇŏėĶŅŃľƢĬőĵĭŅĵŐĸŃŐįĬ ĮĶŃěŜŅėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵ

ŐĴƞőěƟ 
2550-2551   ĬńĔĺŇĝŅĔŅĶĻŉĔļŅȮĮĶŃěŜŅĽŜŅĬńĔĚŅĬĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮ 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅ ŏĝňĵĚŒľĴƞ 
2539- 2549  ŀŅěŅĶĵƢĶńĭŏĝŇĠĽŀĬĺŇĝŅŏėĴňȮů ĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬ 

 
5. ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĭĶŇľŅĶĚŅĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
ĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ*ȮĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&0335',ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭŐĔƠĽĝňĺĳŅıȮŒĬőĶĚŀŅľŅĶ 
 ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮŐľĸƞĚĪŋĬȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ, 
ĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ*ȮŀŅĬĬĪƢȮıŋĚĕŅĺ, ĬķĴĸȮěňĮĺĬ,Ȯ&0336',ȮőėĶĚĔŅĶĔŅĶĻŉĔļŅĔŅĶŏĮĶňĵĭŏĪňĵĭĔŅĶ 
 įĸŇĨĔƠŅĞĝňĺĳŅıěŅĔĕĵŃŀŇĬĪĶňĵƢħƟĺĵěŋĸŇĬĪĶňĵƢŀňŏŀŖĴȮŐĸŃěŋĸŇĬĪĶňĵƢįĸŇĨĴňŏĪĬěŅĔĴŌĸőėȮȮȮȮ 

mailto:rotjapun_energy@hotmail.com
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  ŐľĸƞĚĪŋĬȮĽŜŅĬńĔĚŅĬĬőĵĭŅĵŐįĬȮıĸńĚĚŅĬȮĔĶŃĪĶĺĚıĸńĚĚŅĬ,Ȯ 
ĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ, īńĠıŇĝĝŅȮĭŋĠĭŅĚ, ĺĶĶīĔŇěȮŏĔļĽĚėĶŅĴ,Ȯ&2559). őėĶĚĔŅĶĔŅĶĻŉĔļŅĔŅĶįĸŇĨ 
 ĔƠŅĞĝňĺĳŅıěŅĔĬŘŜŅŏĽňĵěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨŏĽƟĬĕĬĴěňĬőħĵĔŅĶĭŜŅĭńħĬŘŜŅŏĽňĵěŅĔěŋĸŇĬĪĶňĵƢȮ 
 &ŀňŏŀŖĴ'ȮŐľĸƞĚĪŋĬȮĽŜŅĬńĔĚŅĬĬőĵĭŅĵŐįĬȮıĸńĚĚŅĬȮĔĶŃĪĶĺĚıĸńĚĚŅĬ, 
ĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ*ȮıńĝĵŅĳĶĦƢȮĽŇĚľĶńĠ, ĠŅĬŇĬȮŏŀŇĭŀŅĭ,Ȯ&0337',ȮȮőėĶĚĔŅĶĔŅĶĻŉĔļŅŏĮĶňĵĭŏĪňĵĭ 
 ĔŅĶįĸŇĨœĭőŀħňŏĞĸěŅĔĬŘŜŅĴńĬıŊĝŒĝƟŐĸƟĺȮőħĵĔŅĶŒĝƟŏĩƟŅěŅĔĔŅĔĮŅĸƢĴŐĸŃŏĩƟŅěŅĔĔŅĭĴŃıĶƟŅĺ 
 ŏĮƦĬĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅ*ŐľĸƞĚĪŋĬȮȮĽŜŅĬńĔĚŅĬĬőĵĭŅĵŐįĬıĸńĚĚŅĬȮĔĶŃĪĶĺĚıĸńĚĚŅĬ, 
ĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ,Ȯ&034.',ȮȮőėĶĚĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĶŃĭĭĔƠŅĞĝňĺĳŅıěŅĔĕĵŃŀŇĬĪĶňĵƢŏıŊŗŀĽĶƟŅĚ 
 ĨƟĬŐĭĭĔŅĶŒĝƟıĸńĚĚŅĬľĴŋĬŏĺňĵĬŒĬőĶĚŏĶňĵĬĕĵŅĵőŀĔŅĽĪŅĚĔŅĶĻŉĔļŅȮŐľĸƞĚĪŋĬȮ 
  ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ,Ȯ 
ĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ*ȮĻĻŇĮĶŃĳŅȮŐĔƟĺŐħĚ,Ȯ&034.',ȮőėĶĚĔŅĶĔŅĶįĸŇĨœĭőŀħňŏĞĸěŅĔĬŘŜŅĴńĬıŊĝŒĝƟŐĸƟĺ 
  őħĵŒĝƟŏĮĸŊŀĵľŀĵĕĴŏĮƦĬĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅ*ȮŐľĸƞĚĪŋĬȮȮĽŜŅĬńĔĚŅĬĬőĵĭŅĵŐįĬıĸńĚĚŅĬȮ 
  ĔĶŃĪĶĺĚıĸńĚĚŅĬ, 
ĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ*ȮĻĻŇīĶȮŒĽĮŅ,Ȯ&034.', őėĶĚĔŅĶĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıěŅĔĬŘŜŅŏĽňĵŒĬĔĶŃĭĺĬĔŅĶĨńħ 
  ŏĴĸŖħĕƟŅĺőıħŐľĸƞĚĪŋĬȮȮĽŜŅĬńĔĚŅĬĬőĵĭŅĵŐįĬıĸńĚĚŅĬȮĔĶŃĪĶĺĚıĸńĚĚŅĬȮĚĭĮĶŃĴŅĦ, 

 
4,ȮįĸĚŅĬĺŇěńĵȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
 ĪĶĚĺŋĥŇȮĬŇĶńĠĻŇĸĮƝ, ĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ,Ȯ&2557-2559).ȮőėĶĚĔŅĶĽĶƟŅĚĨƟĬŐĭĭĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıěŅĔȮȮ

ŏĻļĕĵŃŀŇĬĪĶňĵƢŒĬĶŃĭĭĕĬŅħ 20 m3 . 
 ĽŋŏĝļģƢȮŏĪıŀŅļŅ, ŏĪııĬĴȮőėƞĵėŜŅ, ĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ,Ȯ&0336', őėĶĚĔŅĶŒĝƟĕňŘŏĩƟŅěŅĔĝňĺĴĺĸŏĮƦĬ 
  ĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŒĬĔŅĶįĸŇĨœĭőŀħňŏĞĸȮŐľĸƞĚĪŋĬĽƞĺĬĨńĺ, 
 ĦńģĺńĨĶȮĔŌĸĬŃ, ěĨŋıĸȮŐĔƟĺĺńĬħň*ȮĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ. &0336', őėĶĚĔŅĶĔŅĶĻŉĔļŅĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅı 
  ěŅĔĨƟĬĔĸƟĺĵĪňŗĮĶńĭĽĳŅıŏĭŊŘŀĚĨƟĬĶƞĺĴĔńĭĴŌĸőė, 
 ĽĶŅĺŋīȮıĸĺĚļƢĻĶňȮĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝȮŐĸŃėĦŃ,Ȯ&034.',ȮőėĶĚĔŅĶĝŋĴĝĬĨƟĬŐĭĭŏĸňŘĵĚĮĸŅŀńěĜĶŇĵŃĽň 
  ŏĕňĵĺŏıŊŗŀĸħĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĲŀĽĞŇĸȮĔĶĦňĻŉĔļŅĝŋĴĝĬĭƟŅĬĪŋƞĚĵŅĺȮŀŜŅŏĳŀĽńĬĪĶŅĵȮ 
  ěńĚľĺńħŏĝňĵĚŒľĴƞȮŐľĸƞĚĪŋĬȮĺĝ, 
 
7. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ &5ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
 
8. įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
 œĴƞĴň 
 
7,ȮįĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&3ȮĮƖĵƟŀĬľĸńĚ' 
ĽŋŏĝļģƢȮŏĪıŀŅļŅ, ŏĪııĬĴȮőėƞĵėŜŅȮŐĸŃȮĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ.&0336', ŴĔŅĶŒĝƟĕňŘŏĩƟŅěŅĔĝňĺĴĺĸŏĮƦĬ 

ĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŒĬĔŅĶįĸŇĨœĭőŀħňŏĞĸȮ&Biomass Ash as a Catalyst Precursor for  
@gmbgcqcjȮNpmbsargml'ŵ*ȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶŐĸŃŏĽĬŀįĸĚŅĬĺŇěńĵĶŃħńĭĝŅĨŇȮ 
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ŀŋĨĽŅľĔĶĶĴĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň*ȮėĶńŘĚĪňŗȮ1*ȮĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀėĺŅĴĴńŗĬėĚ 
ıĸńĚĚŅĬȮŐĸŃĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬ, //ȮĽŇĚľŅėĴȮ, őĶĚŐĶĴŐŀĴĭŅĽŏħŀĶƢěŀĴŏĪňĵĬ,ĝĸĭŋĶň,  
ĮĶŃŏĪĻœĪĵ. 

ĦńģĺńĨĶȮĔŌĸĬŃ, ěĨŋıĸȮŐĔƟĺĺńĬħň*ȮŐĸŃȮĶěıĶĶĦȮĬŇĶńĠĻŇĸĮƝ. (0336) ŴĔŅĶĻŉĔļŅĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅı 
ěŅĔĨĬƟĔĸƟĺĵĪňŗĮĶńĭĽĳŅıŏĭŊŘŀĚĨƟĬĶƞĺĴĔńĭĴŌĸőėȮ&Biogas Production from Co-digestion  
of Prerpc_rcbȮ@_l_l_ȮQrckȮugrfȮAmuȮK_lspcq'ŵ*ȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶŐĸŃŏĽĬŀ 
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 ıĸńĚĚŅĬħƟĺĵŏĪėőĬőĸĵňŐĔƠĽĞŇĲƕŏėĝńŗĬȮĮƖĪňŗȮ1. ŐľĸƞĚĪŋĬĺŇěńĵěŅĔȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĺŇěńĵ 
 ŐľƞĚĝŅĨŇȮ&ĺĝ,',Ȯ 
ĔŇĨĨŇĔĶȮȮĽŅĽŋěŇĨĨƢ,Ȯ&0334',ȮőėĶĚĔŅĶȮĔŅĶĻŉĔļŅėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶįĸŇĨŏŀĪŅĬŀĸěŅĔŏĞĸĸŌőĸĽőħĵ 
 ŒĝƟĺńĽħŋŏľĸŊŀĪŇŘĚĪňŗœĴƞœħƟŒĝƟĮĶŃőĵĝĬƢ,ȮŐľĸƞĚĪŋĬĺŇěńĵěŅĔȮĽŜŅĬńĔĺŇěńĵŐĸŃĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŏĔļĨĶȮ 
 ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ,Ȯ 
 

6.  įĸĚŅĬĺŇěńĵȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
1) ŐįĬĚŅĬĺŇěńĵȮĔŅĶįĸŇĨıĸńĚĚŅĬĽŃŀŅħħƟĺĵĔŅĶŀĭĵƞŅĚŐĸŃŐĔƠĽĞŇĲƕŏėĝńŗĬĝňĺĴĺĸ,ȮĽŜŅĬńĔĚŅĬ 
 ėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,'Ȯ2559. (įŌƟĶƞĺĴĺŇěńĵ' 

2) ĔŅĶįĸŇĨĔƠŅĞŏĝŊŘŀŏıĸŇĚěŅĔĔĶŃĭĺĬĔŅĶŐĔƠĽĞŇĲƕŏėĝńŗĬĝňĺĴĺĸěŅĔĮŅĸƢĴĬŘŜŅĴńĬȮŐĸŃĔŅĶĸħ 
 ĪŅĶƢħƟĺĵŏĪėĬŇėĪŅĚıĸŅĽĴŅėĺŅĴĶƟŀĬĨŗŜŅ,ȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,'Ȯ 
 2560. (įŌƟĶƞĺĴĺŇěńĵ' 

3) ĔŅĶŏıŇŗĴėŋĦĳŅıĝňĺĴĺĸŏľĸŊŀŒĝƟĪŅĚĔŅĶŏĔļĨĶőħĵĔĶŃĭĺĬĔŅĶŏıŇŗĴėĺŅĴľĬŅŐĬƞĬŐĸŃȮ 
 ĪŀĶƢĶňŐĲėĝńŗĬĽŜŅľĶńĭĔŅĶįĸŇĨœĲĲƚŅŏıŊŗŀĝŋĴĝĬ,ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,'Ȯ 
 2560. (įŌƟĶƞĺĴĺŇěńĵ' 

4) ĻŉĔļŅėĺŅĴŏľĴŅŃĽĴŐĸŃĺŇŏėĶŅŃľƢőėĶĚĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵŏĮƦĬıĸńĚĚŅĬĪħŐĪĬŒĬ 
 ĶŌĮŐĭĭĕŀĚȮRDF (Refuse Derived Fuel). ŏĪĻĭŅĸŏĴŊŀĚĸŜŅĮŅĚ,Ȯ2559. (įŌƟĶƞĺĴĺŇěńĵ' 

5) ĔŅĶıńĥĬŅŏĨŅĔƠŅĝĝňĺĴĺĸœĶƟėĺńĬĽŜŅľĶńĭĔŅĶįĸŇĨėĺŅĴĶƟŀĬŒĬĺŇĽŅľĔŇěĝŋĴĝĬ,ȮĽŜŅĬńĔĚŅĬ 
 ėĦŃĔĶĶĴŀŋħĴĻŉĔļŅȮ&ĽĔŀ,',2559. (įŌƟĶƞĺĴĺŇěńĵ' 

6) ĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıěŅĔıŊĝıĸńĚĚŅĬőħĵŒĝƟŏĪėőĬőĸĵňĔŅĶľĴńĔŒĬ
ĽĳŅıœĶƟŀŅĔŅĻŐĭĭŐľƟĚĪňŗĴňĔŅĶľĴŋĬŏĺňĵĬĬŘŜŅĝŃ,ĔŀĚĪŋĬŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮ
ĽŜŅĬńĔĚŅĬĬőĵĭŅĵŐĸŃŐįĬıĸńĚĚŅĬȮĔĶŃĪĶĺĚıĸńĚĚŅĬ,Ȯ2557. (įŌƟĶƞĺĴĺŇěńĵ' 

7) ĔŅĶıńĥĬŅĔŅĶįĸŇĨĬŘŜŅĴńĬŏĝŊŘŀŏıĸŇĚŀŅĔŅĻĵŅĬĝňĺĳŅıȮ&Bio-jet) ĽŜŅľĶńĭĮĶŃŏĪĻœĪĵ,Ȯ
ĔŀĚĪŋĬŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮĽŜŅĬńĔĚŅĬĬőĵĭŅĵŐĸŃŐįĬıĸńĚĚŅĬȮĔĶŃĪĶĺĚ
ıĸńĚĚŅĬ,Ȯ2556. (įŌƟĶƞĺĴĺŇěńĵ' 

8) őėĶĚĔŅĶĵĔĶŃħńĭĔŅĶįĸŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴŐĸŃĻńĔĵĳŅıĔŅĶŐĕƞĚĕńĬĽŜŅľĶńĭĔĸŋƞĴȮ
ĽƞĚŀŀĔľńĨĩĔĶĶĴĔĶŃħŅļĽŅŏĪĻĭŅĸĨƟĬŏĮŅȮěńĚľĺńħŏĝňĵĚŒľĴƞ,ȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ
ĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,',Ȯ2556. (įŌƟĶƞĺĴĺŇěńĵ' 
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9) ĔŅĶĽƞĚŏĽĶŇĴŐĸŃĩƞŅĵĪŀħŏĪėőĬőĸĵňĔŅĶĮĸŌĔĴŃŏĵŅľŇĬŏıŊŗŀįĸŇĨŏĝŊŘŀŏıĸŇĚĝňĺĳŅı,Ȯ
ĽŜŅĬńĔĚŅĬȮȮȮȮėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ&ĺĝ,',Ȯ2556. (įŌƟĶƞĺĴĺŇěńĵ' 

10) ĻŉĔļŅĺŇěńĵŐĸŃıńĥĬŅĭƞŀŐĔŖĽĝňĺĳŅıĕĬŅħȮ4Ȯĸĭ,Ĵ,ȮŐĸŃȮ8Ȯĸĭ,Ĵ,ĳŅĵŒĨƟőėĶĚĔŅĶĭƞŀŐĔŖĽ
ĝňĺĳŅıŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮŏıŊŗŀĸħȮLPG ŒĬėĶńĺŏĶŊŀĬ,ȮĽŜŅĬńĔĚŅĬıĸńĚĚŅĬěńĚľĺńħıŇěŇĨĶ,Ȯ
2556. (įŌƟĶƞĺĴĺŇěńĵ' 

 
7.  įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
Q_qshgr*ȮI,*ȮBsqq_bcc*ȮL,Ȯ&0./4',ȮŴCt_js_rgmlȮmdȮUglbȮClcpewȮNmrclrg_jȮ_lbȮCjcarpgagrwȮ 
 Eclcp_rgmlȮglȮLmprfcplȮmdȮRf_gj_lbŵ,L_pesuan University Journal: Science and  
 Technology, 24(3). 
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ĺĶŅıĚĻƢȮŐĽĬıŇĬŇě, ĦńģıĚļƢȮĺĚėƢĶŇĬĪĶƢȮŐĸŃȮĦńģĺŋĥŇȮħŋļġň,Ȯ&2558). ĔŅĶįĸŇĨ 
 ŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚěŅĔĺńĽħŋŏľĸŊŀĪŇŘĚĞńĚŐĸŃŏĮĸŊŀĔĕƟŅĺőıħħƟĺĵŏĪėĬŇėĔŅĶŀńħĶňħĕŉŘĬĶŌĮőħĵŒĝƟĨńĺ 
 ĮĶŃĽŅĬŐĮƚĚĴńĬįĽĴĮŌĬĕŅĺ,ȮĺŅĶĽŅĶĴľŅĺŇĪĵŅĸńĵĪńĔļŇĦ, 18(1), 5-14. 
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ĬŇĔĶŅĬȮľŀĴħĺĚȮŐĸŃĦńģĺŋĥŇȮȮħŋļġň,Ȯ&2557).ȮĔŅĶŏıŇŗĴĴŌĸėƞŅįĸŇĨĳńĦĤƢĬŘŜŅĽƟĴėĺńĬœĴƟ 
 ŏıŊŗŀŏĮƦĬįĸŇĨĳńĦĤƢĝŋĴĝĬĕŀĚĻŌĬĵƢŏĶňĵĬĶŌƟĔŅĶŏĔļĨĶıŀŏıňĵĚĭƟŅĬľĬŀĚœĞȮĨŜŅĭĸĮƙŅĽńĔȮěńĚľĺńħ 
 ĸŜŅıŌĬ,ĺŅĶĽŅĶĔŅĶıńĥĬŅĝŋĴĝĬŐĸŃėŋĦĳŅıĝňĺŇĨ,Ȯ2(2), 125-132.  
 

 8.  įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
ȮȮȮȮȮ œĴƞĴň 
 
9.   įĸĚŅĬĺŇěńĵĪňŗıŇĴıƢŏįĵŐıĶƞŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ĬŇĔĶŅĬȮľŀĴħĺĚ, ĦńģĺŋĥŇȮħŋļġň, ĪĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇőĶěĬƢ,(2559).  

ŴĔŅĶěńħĔŅĶĺńĽħŋŏľĸŊŀĪŇŘĚěŅĔıŊĝĮŅĸƢĴĬŘŜŅĴńĬŏıŊŗŀŏĮƦĬŏĝŊŘŀŏıĸŇĚĽŜŅľĶńĭĔĶŃĭĺĬĔŅĶįĸŇĨ 
ĔƠŅĞőĮĶħŇĺŏĞŀĶƢŵȮŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵıĸńĚĚŅĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ12.  

ŀĶĶĩĔĶȮŀŅĽĬėŜŅ, ĺĶıěĬƢȮőıīŅŏěĶŇĠ, ŏĭĠěıĶȮŏėĶŊŀĪŃĬńĬœĝĵ, ĪŃĬĚŏĔňĵĶĨŇȮŏĔňĵĶĨŇĻŇĶŇ őĶěĬƢ,  
 ĦńģĺŋĥŇȮħŋļġň, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢȮŐĸŃȮŀĨŇĻńĔħŇśȮĮƤĨĨŇĵŃ,Ȯ&2557). ĔŅĶįĸŇĨĬŘŜŅĴńĬŐĸŃĩƞŅĬľŇĬ 
 ĝňĺĳŅıěŅĔĺńĽħŋŏľĸŊŀĪŇŘĚěŅĔĔŅĶŏĔļĨĶĳŅĵŒĨƟŐĬĺĪŅĚĔŅĶěńħĔŅĶŐĭĭœĴƞĴňĕŀĚŏĽňĵŏľĸŊŀĪŇŘĚ, 

ŒĬĔŅĶĮĶŃĝŋĴĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ7. 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĶńĨĬőĔĽŇĬĪĶƢ, 

ĬŇĔĶŅĬȮľŀĴħĺĚ, ĦńģĺŋĥŇȮħŋļġňȮŐĸŃȮĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&2558). ĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢ 
ĽĴĶĶĩĬŃĶŃĭĭĔƠŅĞĞŇœĲŏŀŀĶƢĽŜŅľĶńĭĔŅĶŀĭŐľƟĚŏĴĸŖħıŊĝ,ȮŒĬȮĔŅĶĮĶŃĝŋĴĽńĴĴĬŅŏĝŇĚ 
ĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ8. (ľĬƟŅ103-108).  
ĮĪŋĴīŅĬň8ȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸīńĠĭŋĶň, 
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ĮƤĠěıĶȮľĬŅħėŜŅ, ĬŇĔĶŅĬȮľŀĴħĺĚ, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢȮŐĸŃȮŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢ,Ȯ&0336', 
ĔŅĶĮĶŃŏĴŇĬĽĴĶĶĩĬŃĕŀĚŐĔƠĽĞŇœĲŏŀŀĶƢŐĭĭœľĸĸĚŏĴŊŗŀŒĝƟŏĝŊŘŀŏıĸŇĚěŅĔĺńĽħŋŏľĸŊŀŒĝƟěŅĔ 
ĔŅĶŏĔļĨĶ,ȮŒĬĔŅĶĮĶŃĝŋĴĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚ 
ĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ8. (ľĬƟŅ109-113). ĮĪŋĴīŅĬň8ȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵ 
ŏĪėőĬőĸĵňĶŅĝĴĚėĸīńĠĭŋĶň, 

ěŅĶŇĬňȮĽŇĚěƠŃ, ŏěĬěŇĶŅȮĵŅŏĔơȮŐĸŃȮĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ'Ȯ,2558). ŐĪƞĚŏĝŊŘŀŏıĸŇĚěŅĔĺńĽħŋŏľĸŊŀĪŇŘĚĮŅĸƢĴ 
 ĬŘŜŅĴńĬŐĸŃĴŃŏĵŅľŇĬŏıŊŗŀĔŅĶįĸŇĨıĸńĚĚŅĬőħĵŒĝƟŏĪėőĬőĸĵňŐĔƠĽĞŇĲƕŏėĝńŗĬȮ,ŒĬĔŅĶĮĶŃĝŋĴĪŅĚ 
 ĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅŏĝňĵĚĶŅĵ ėĶńŘĚĪňŗȮ1. (ľĬƟŅȮ34-
 37).  
ŏěĬěŇĶŅȮĵŅŏĔơ, ěŅĶŇĬňȮĽŇĚěƠŃȮŐĸŃȮĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ'Ȯ,2558). ėŋĦĽĴĭńĨŇėĺŅĴľĬŅŐĬƞĬŐĸŃĨƟĬĪŋĬĔŅĶ 
 įĸŇĨŐĪƞĚŏĝŊŘŀŏıĸŇĚěŅĔĺńĽħŋŏľĸŊŀĪŇŘĚĕŀĚĮŅĸƢĴĬŘŜŅĴńĬŐĸŃĴŃŏĵŅľŇĬȮ,ŒĬĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶ 
 ĶŃħńĭĝŅĨŇȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸĸƟŅĬĬŅȮŏĝňĵĚĶŅĵȮėĶńŘĚĪňŗȮ1. (ľĬƟŅȮ149-152). 
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ĬŇĔĶŅĬȮľŀĴħĺĚȮŐĸŃȮĦńģĺŋĥŇȮħŋļġň'Ȯ,2557). ĔŅĶįĸŇĨĔƠŅĞĝňĺĳŅıěŅĔĴŌĸĝƟŅĚőħĵ 

 ŒĝƟŏĪėőĬőĸĵňĭƞŀľĴńĔŐĭĭőħĴėĚĪňŗȮ,ŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬȮėĺŅĴĶƟŀĬ
ŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃĔĶŃĭĺĬĔŅĶȮ'ėĶńŘĚĪňŗȮ 13). ěńĬĪĶĭŋĶňȮ8ŏěƟŅľĸŅĺȮėŅĭŅ

ĬŅȮĶňĽŀĶƢĪȮ,ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,  
ĬŇĔĶŅĬȮľŀĴħĺĚ, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢȮŐĸŃȮĦńģĺŋĥŇȮħŋļġň'Ȯ,2557). ĔŅĶŐĮĶĶŌĮ 
 ıĸńĚĚŅĬěŅĔįńĔĨĭĝĺŅȮ Ȯ8ĔĶĦňĻŉĔļŅĔĺƠŅĬıŃŏĵŅ,ŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬȮ  
 ėĺŅĴĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃĔĶŃĭĺĬĔŅĶȮ'ėĶńŘĚĪňŗȮ 13). ěńĬĪĶĭŋĶňȮ8ŏěƟŅ 
 ľĸŅĺȮȮėŅĭŅĬŅȮĶňĽŀĶƢĪȮ,ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,  
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢȮȮĬŇĔĶŅĬȮľŀĴħĺĚȮŐĸŃȮĦńģĺŋĥŇȮȮħŋļġň'Ȯ,2556). ĔŅĶĻŉĔļŅĔńĚľńĬĬŘŜŅĕĬŅħŏĸŖĔŏıŊŗŀ 
 ĔŅĶĽŌĭĬŘŜŅŒĝƟĮĶŃőĵĝĬƢŒĬĝŋĴĝĬȮ,ŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĳŌĴŇĪńĻĬƢŐĸŃĽŇŗĚŐĺħĸƟŀĴȮėĶńŘĚĪňŗȮ 1.  
 ŏĝňĵĚŒľĴƞȮ8ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ,  
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ĬŇĔĶŅĬȮľŀĴħĺĚ, ŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢȮŐĸŃȮĦńģĺŋĥŇȮȮħŋļġň'Ȯ,2556). ĔŅĶıńĥĬŅ 
 ŐĸŃŀŀĔŐĭĭĶŃĭĭĽŌĭĬŘŜŅĪŅĚĔŅĶŏĔļĨĶŒĝƟŏĝŊŘŀŏıĸŇĚħňŏĞĸĶƞĺĴőĮĶħŇĺŏĞŀĶƢŐĔƠĽȮȮ,ŒĬȮĔŅĶ 
 ĮĶŃĝŋĴĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ6.  
 ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃėĦŃĽŇŗĚŐĺħĸƟŀĴŐĸŃĪĶńıĵŅĔĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ, 
ĺĶĽŇĪīŇȮĻĶňĭŋĠ, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ĺĶŇĻĻĶŃȮĲƚŅŀĶŋĦȮŐĸŃȮĽŋĝńĵȮĨĬńĵŀńĝğŅĺŋĥ'Ȯ,2556). ĔŅĶĮĶŃŏĴŇĬ 
 ĻńĔĵĳŅııĸńĚĚŅĬĸĴěŅĔĕƟŀĴŌĸĽĩŅĬňĨĶĺěĺńħŀŋĨŋĬŇĵĴĺŇĪĵŅĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮĺŇĪĵŅ 
 ŏĕĨĻĶňĶŅĝŅ,ŒĬȮĔŅĶĮĶŃĝŋĴĽńĴĴĬŅŏĝŇĚĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚĮĶŃŏĪĻ 
 œĪĵȮėĶńŘĚĪňŗȮ6. ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃėĦŃĽŇŗĚŐĺħĸƟŀĴŐĸŃĪĶńıĵŅĔĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵ 
 ĴľŅĽŅĶėŅĴ, 
ĬŇĔĶŅĬȮľŀĴħĺĚ, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ, ŀńėĶŇĬĪĶƢȮŀŇĬĪĬŇŏĺĻĬƢȮŐĸŃȮĦńģĺŋĥŇȮȮħŋļġň'Ȯ,2556). ĻńĔĵĳŅıĔŅĶ 
 įĸŇĨıĸńĚĚŅĬěŅĔŏĝŊŘŀŏıĸŇĚįńĔĨĭĝĺŅȮȮ8ĔĶĦňĻŉĔļŅĔĺƠŅĬıŃŏĵŅȮ,ŒĬȮĔŅĶĮĶŃĝŋĴĽńĴĴĬŅŏĝŇĚ 

 ĺŇĝŅĔŅĶĶŌĮŐĭĭıĸńĚĚŅĬĪħŐĪĬĽŌƞĝŋĴĝĬŐľƞĚĮĶŃŏĪĻœĪĵȮėĶńŘĚĪňŗȮ6. ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃ
ėĦŃĽŇŗĚŐĺħĸƟŀĴŐĸŃĪĶńıĵŅĔĶĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ, 

ĦńģĺŋĥŇȮħŋļġň, ĔĴĸħŅĶŅȮŏľĶňĵĠĽŋĺĶĶĦ, ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢȮŐĸŃȮĬŇĔĶŅĬȮľŀĴħĺĚ'Ȯ,2556). ĔŅĶ 
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 ıńĥĬŅĶŃĭĭįĸŇĨĔƠŅĞĝňĺĳŅıŏıŊŗŀĔŅĶėĴĬŅėĴȮ,ŒĬȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĔŅĶĩƞŅĵŏĪıĸńĚĚŅĬ 
 ėĺŅĴĶƟŀĬŐĸŃĴĺĸŒĬŀŋĮĔĶĦƢħƟŅĬėĺŅĴĶƟŀĬŐĸŃĔĶŃĭĺĬĔŅĶȮėĶńŘĚĪňŗȮȮ12. ŏĝňĵĚĶŅĵȮ8ėĦŃ 
 ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 
 

10.  įĸĚŅĬŀŊŗĬŕȮŏĝƞĬȮĨŜŅĶŅȮĭĪėĺŅĴȮĽŇĪīŇĭńĨĶłĸłȮȮ&5ȮĮƖĵƟŀĬľĸńĚ' 
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&2558). ŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĽŀĬȮıĚ312ȮŏĪėőĬőĸĵňıĸńĚĚŅĬĸĴŐĸŃŐĽĚȮȮ 
 ŀŅĪŇĨĵƢȮ&ıĸńĚĚŅĬĸĴ',ȮĽŜŅĬńĔıŇĴıƢŐĴƞőěƟ,ȮŏĝňĵĚŒľĴƞ,ȮěŜŅĬĺĬȮ241ȮľĬƟŅ,Ȯ 
ĔŇĨĨŇĔĶȮĽŅĽŋěŇĨĨƢ,Ȯ&2556). ŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĽŀĬȮıĚ311ȮŏĪėőĬőĸĵňıĸńĚĚŅĬĝňĺĴĺĸ,Ȯ 
ěŜŅĬĺĬȮ219ȮľĬƟŅ, 
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ŏŀĔĽŅĶŐĬĭȮ5Ȯ 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮ 

ŏĶŊŗŀĚȮ 
ĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮ 

ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
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ŏŀĔĽŅĶŐĬĭȮ6Ȯ 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮ 

ŏĶŊŗŀĚȮ 
ĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮ 

ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
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ŏŀĔĽŅĶŐĬĭȮ7  
ĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴĕŀĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮ 

ĽŅĕŅĺŇĝŅıĸńĚĚŅĬĪħŐĪĬ 
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ŏŀĔĽŅĶŐĬĭȮ8  
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,0334 
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