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ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ 

ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮ&ĨƞŀŏĬŊŗŀĚ' 
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2560) 

  

ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ     : ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĺŇĪĵŅŏĕĨ-ėĦŃ-ĳŅėĺŇĝŅȮ: ĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴ/ĳŅėĺŇĝŅŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ 

ľĴĺħĪňŗȮ1 ĕƟŀĴŌĸĪńŗĺœĮ 

/,ȮĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
 ĳŅļŅœĪĵ        :      ľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ 

ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ &ĨƞŀŏĬŊŗŀĚ' 
 ĳŅļŅŀńĚĔķļ    : Bachelor of Industrial Technology Program in Power Technology   

(Continuing Program)  

0,ȮĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
 ĝŊŗŀŏĨŖĴ&ĳŅļŅœĪĵ'ȮȮ :ȮȮŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ (ŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ) 
 ĝŊŗŀĵƞŀ&ĳŅļŅœĪĵ'ȮȮȮȮȮȮ :  ŀĽ.ĭ. (ŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ) 
 ĝŊŗŀŏĨŖĴ&ĳŅļŅŀńĚĔķļ' ȮȮ :  Bachelor of Industrial Technology (Power Technology)  
 ĝŊŗŀĵƞŀ&ĳŅļŅŀńĚĔķļ'ȮȮȮ :  B.Ind.Tech. (Power Technology) 

1,ȮĺŇĝŅŏŀĔ 
  ȮȮȮœĴƞĴň 

2,ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶȮ 
 85 ľĬƞĺĵĔŇĨ 

3,ȮĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶȮȮ 
 3,/ȮĶŌĮŐĭĭ 
 ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮ(ĨƞŀŏĬŊŗŀĚ) 
 3,2ȮĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ 
 ĮĶŇĠĠŅĨĶňĪŅĚĮĢŇĭńĨŇĔŅĶ 
 3,3ȮĳŅļŅĪňŗŒĝƟ 
 ȮȮȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĝƟĳŅļŅœĪĵȮĽŜŅľĶńĭŏŀĔĽŅĶŐĸŃĨŜŅĶŅŏĶňĵĬŒĬĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮĴňĪńŘĚĪňŗŏĮƦĬ

ĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 
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 3,4ȮĔŅĶĶńĭŏĕƟŅĻŉĔļŅ 
 ĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĮĶŃŏĪĻĪňŗŒĝƟĳŅļŅœĪĵœħƟ 
 3,5ȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ 
 œĴƞĴň 
 3,6ȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 

4,ȮĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
- 
- 
 
- 
- 
 
- 
 
- 
 
 
- 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0360 
ĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮ&ĨƞŀŏĬŊŗŀĚ'ȮĜĭńĭĮƖȮ
ı,Ļ,2555 
ŏĮƕħĽŀĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĮƖĔŅĶĻŉĔļŅȮ0360 
œħƟıŇěŅĶĦŅĔĸńŗĬĔĶŀĚőħĵėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĽƞĺĬĚŅĬĺŇĝŅĔŅĶȮĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴ 
ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ6 ĮƖĚĭĮĶŃĴŅĦȮ2560  ŏĴŊŗŀĺńĬĪňŗȮ23 ŏħŊŀĬȮȮīńĬĺŅėĴ ı.Ļ. 2559 
œħƟıŇěŅĶĦŅĔĸńŗĬĔĶŀĚőħĵėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨ ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ
6/2560 ŏĴŊŗŀĺńĬĪňŗȮ14  ŏħŊŀĬȮĴňĬŅėĴ ı.Ļ. 2560 ŐĸŃėĶńŘĚĪňŗ 9/2560 ŏĴŊŗŀĺńĬĪňŗȮ2 ŏħŊŀĬȮıķļĳŅėĴ ı.Ļ. 2560 
œħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĺŇĝŅĔŅĶȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ5/2560 ŏĴŊŗŀĺńĬĪňŗȮ3 ŏħŊŀĬ ĔĶĔġŅėĴ ı.Ļ. 2560 
ŐĸŃĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ7/2560 ŏĴŊŗŀĺńĬĪňŗȮ28 ŏħŊŀĬ ĽŇĚľŅėĴ ı.Ļ. 2560 
œħƟĶńĭŀĬŋĴńĨŇěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ5/2560 ŏĴŊŗŀĺńĬĪňŗ 26  ŏħŊŀĬ ĔĶĔġŅėĴȮ ı.Ļ. 2560 
ŐĸŃĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ7/2560 ŏĴŊŗŀĺńĬĪňŗȮ27 ŏħŊŀĬ ĔńĬĵŅĵĬ ı.Ļ. 2560 

5,ȮėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
 ȮȮȮȮĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮĞŉŗĚĭńĬĪŉĔŒĬģŅĬĕƟŀĴŌĸľĸńĔĽŌĨĶŏıŊŗŀŏįĵŐıĶƞȮ&Thai Qualifications Register : TQR) 
ĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ,'ȮĶŃħńĭĮĶŇĠĠŅĨĶňȮĳŅĵŒĬĮƖĔŅĶĻŉĔļŅȮ036/ 

6,ȮŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 8.1 ĺŇĻĺĔĶŐĸŃĬńĔŏĪėőĬőĸĵňħƟŅĬŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮȮ 

8.2 ĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĭĶŇĔŅĶħƟŅĬŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ 
8.3 įŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěĕĬŅħĔĸŅĚŐĸŃĕĬŅħĵƞŀĴ 
8.4 ıĬńĔĚŅĬŒĬĽƞĺĬĶńģĺŇĽŅľĔŇěŐĸŃĶńģĭŅĸ 
8.5 ĬńĔĺŇěńĵ-įŌƟĝƞĺĵĬńĔĺŇěńĵ 
8.6 ĺŇĻĺĔĶİƙŅĵĕŅĵ 
8.7 įŌƟĨĶĺěĽŀĭħƟŅĬıĸńĚĚŅĬ 
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7,ȮĝŊŗŀȮĬŅĴĽĔŋĸȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

ĸŜŅħńĭ
Īňŗ 

ĝŊŗŀ-ĬŅĴĽĔŋĸ ĨŜŅŐľĬƞĚ ėŋĦĺŋĥŇȮ&ĽŅĕŅĺŇĝŅŏŀĔ' 
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 
ĽĩŅĭńĬ ĮƖȮı,Ļ, 

1 ĬŅĵŏĬĶĴŇĨĶȮȮĔĶŃŐĽĶƢĸĴ 
 

įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 

ĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨ' 
ŀĽ.ĭ.&ŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

2553 
2546 

2 ĬŅĵĦńġģıńĝĶƢȮĻŇĶŇĳńĪĶĮƕĵĮŅĬ 
 

įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ ė.ŀ.Ĵ.(ŏėĶŊŗŀĚĔĸ) 
ė.ŀ.ĭ.(ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ) 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

2545 
2529 

3 ĬŅĵŏĽĬňĵƢȮȮıńĬőĵīŅ 
 

ĶŀĚĻŅĽĨĶŅěŅĶĵƢ ė,ŀ,Ĵ,&ĭĶŇľŅĶŀŅĝňĺŃŐĸŃŏĪėĬŇėĻŉĔļŅ' 
ŀĽ,ĭ,(ŏĪėőĬőĸĵňĕĬĩƞŅĵĺńĽħŋ) 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

2538 
2527 

4 ĬŅĵĺĶŇļģƢȮȮīĶĶĴĻŇĶŇőĶěĬƢ 
 

įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
 

ĺĻ.Ĵ.(ĺŇĻĺĔĶĶĴœĲĲƚŅ) 
ĺĻ.ĭ.(ĺŇĻĺĔĶĶĴœĲĲƚŅ' 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ 

2545 
2541 

5 ĺƞŅĪňŗĶƟŀĵĨĶňĮĶňħňȮȮŐĽĚĺŇĶŋĦ 
 

ŀŅěŅĶĵƢ 
 

ė,ŀ.Ĵ.(ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ) 
ŀĽ,ĭ,&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀ
ŀŋĨĽŅľĔĶĶĴ' 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

2528 
2542 

 
6 ĺƞŅĪňŗĶƟŀĵĨĶňĝńĵĵĻȮȮħŜŅĶĚĔŇěőĔĻĸ 

 
ŀŅěŅĶĵƢ ĮĶ.ħ.(ĺŇěńĵŐĸŃıńĥĬŅľĸńĔĽŌĨĶ) 

M.Sc. (Automotive Engineering) 
ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮ 

2557 
2549 
2546 

ľĴŅĵŏľĨŋȮȮ -ȮȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĸŜŅħńĭĪňŗȮ1 ŏĮƦĬĮĶŃīŅĬľĸńĔĽŌĨĶ 
 -ȮȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĸŜŅħńĭĪňŗȮ1-3 ŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňĵŅĬĵĬĨƢ 
 -ȮȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĸŜŅħńĭĪňŗȮ4-6 ŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŀŋĨĽŅľĔĶĶĴ 
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/.,ȮĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

//,ȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮ//,/ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 
ȮȮȮȮȮȮȮȮȮȮěŅĔŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ12Ȯı,Ļ,Ȯ2560-2564ȮĨŅĴŐĬĺĬőĵĭŅĵĮĶŃŏĪĻ
œĪĵȮ4.0 ĕŀĚĶńģĭŅĸĪňŗĨƟŀĚĔŅĶĮĶńĭŏĮĸňŗĵĬőėĶĚĽĶƟŅĚŏĻĶļģĔŇěœĮĽŌƞŏĻĶļģĔŇěĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵĬĺńĨĔĶĶĴȮőħĵĔŅĶ
ŏĨŇĴŏĨŖĴħƟĺĵĺŇĪĵŅĔŅĶȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮȮĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮŏıŊŗŀŏĮĸňŗĵĬěŅĔ
ŐĶĚĚŅĬĪńĔļŃĨŗŜŅœĮĽŌƞŐĶĚĚŅĬĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴŏĝňŗĵĺĝŅĠȮŐĸŃĪńĔļŃĽŌĚȮĞŉŗĚŏĮƦĬľĬŉŗĚŒĬěŋħŏĶŇŗĴĨƟĬĕŀĚĵŋĪīĻŅĽĨĶƢ
ĝŅĨŇȮ20 ĮƖȮȮŒĬĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵœĮĽŌƞĔŅĶŏĮƦĬĮĶŃŏĪĻĪňŗĴńŗĬėĚȮĴńŗĚėńŗĚȮŐĸŃĵńŗĚĵŊĬŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴĪňŗ
ĔĸƞŅĺĩŉĚĻńĔĵĳŅıĪŅĚŏĻĶļģĔŇěĨƟŀĚıŉŗĚıŅĳŅėĭĶŇĔŅĶŐĸŃŏĻĶļģĔŇěĽĶƟŅĚĽĶĶėƢȮŒĬŀħňĨĳŅėŀŋĨĽŅľĔĶĶĴĴňĔŅĶ
ŏěĶŇĠŏĨŇĭőĨĽŌĚŒĬľĸŅĵĔĸŋƞĴĪŅĚħƟŅĬŏĪėőĬőĸĵňĪŅĚŀŋĨĽŅľĔĶĶĴȮŐĨƞĨƟŀĚıŉŗĚıŅĺńĨĩŋħŇĭȮĪŋĬŀĚėƢėĺŅĴĶŌƟŐĸŃ
ŏĪėőĬőĸĵňěŅĔĳŅĵĬŀĔĮĶŃŏĪĻȮĽƞĚįĸŒľƟőėĶĚĽĶƟŅĚŀŋĨĽŅľĔĶĶĴœĪĵĴňėĺŅĴŏĮĶŅŃĭŅĚĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĳŅĵĬŀĔĪňŗœĴƞĽŅĴŅĶĩėĺĭėŋĴŐĸŃĶĺĴĩŉĚĔŅĶĽŌĠŏĽňĵėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬŒľƟĔńĭĮĶŃŏĪĻĪňŗĴňĨƟĬĪŋĬĔŅĶ
įĸŇĨĪňŗĶŅėŅĩŌĔĔĺƞŅȮĽńħĽƞĺĬĔŅĶĽƞĚŀŀĔĕŀĚĮĶŃŏĪĻœĪĵŒĬĨĸŅħőĸĔěŉĚœĴƞĽŅĴŅĶĩŏıŇŗĴĕŉŘĬœħƟĴŅĔŀĵƞŅĚŒĬŀħňĨȮ
ĬŀĔěŅĔĬńŘĬĔŅĶĸĚĪŋĬŒĬĳŅėŀŋĨĽŅľĔĶĶĴŏĶŇŗĴĴňĕƟŀěŜŅĔńħěŅĔĔġĶŃŏĭňĵĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĵŀĴĶńĭěŅĔĝŋĴĝĬ
ŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴĕńŘĬĨŀĬĕŀĚĶńģīĶĶĴĬŌĠĞŉŗĚĵńĚœĴƞĴňĔĸœĔĪňŗėĶĭĩƟĺĬ 
ȮȮȮȮȮȮȮȮȮȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇŐĸŃĽĳŅŀŋĨĽŅľĔĶĶĴŐľƞĚĮĶŃŏĪĻœĪĵœħƟ
ĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶŐĶĚĚŅĬŒĬŀŋĨĽŅľĔĶĶĴľĸńĔȮ6ȮŀŋĨĽŅľĔĶĶĴȮĮĶŃĔŀĭħƟĺĵĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĝŇŘĬĽƞĺĬŐĸŃ
ŀŃœľĸƞĵŅĬĵĬĨƢȮŀŋĨĽŅľĔĶĶĴœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŀŋĨĽŅľĔĶĶĴŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮŀŋĨĽŅľĔĶĶĴ
ŏėĶŊŗŀĚěńĔĶĔĸŐĸŃőĸľŃĔŅĶȮŐĸŃŏėĶŊŗŀĚěńĔĶĔĸĪŅĚĔŅĶŏĔļĨĶȮĞŉŗĚŒĬĪŋĔĔĸŋƞĴĴňėĺŅĴĨƟŀĚĔŅĶŐĶĚĚŅĬŏıŇŗĴĕŉŘĬĪńŘĚ
ĶŃħńĭȮĮĺĝ.ȮŐĸŃȮĮĺĽ.ȮĽƞĺĬėĺŅĴĨƟŀĚĔŅĶŐĶĚĚŅĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĴňėĺŅĴĨƟŀĚĔŅĶŒĬĽŅĕŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢ
ŐĸŃŀŋĨĽŅľĔĶĶĴĶƟŀĵĸŃȮ80Ȯ 
ȮȮȮȮȮȮ//,0ȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮœħƟėŜŅĬŉĚĩŉĚĔŅĶıńĥĬŅĪŅĚ
ĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗŏĮƦĬįĸĴŅěŅĔĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴĪňŗĵńĚĕŅħėĺŅĴĽĴħŋĸȮľĸńĔĽŌĨĶĬňŘěŉĚ
ĴŋƞĚŏĬƟĬĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚŀŋĨĽŅľĔĶĶĴħƟŅĬŏĪėőĬőĸĵňıĸńĚĚŅĬŐĸŃĵŅĬ
ĵĬĨƢȮŀńĬěŃĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴȮŐĸŃĴňĮĶŃĽŇĪīŇĳŅı
ėĺĭėŌƞœĮĔńĭĔŅĶıńĥĬŅħƟŅĬĨƞŅĚŕȮŒľƟĽŀħėĸƟŀĚĔńĭĺŇĩňĝňĺŇĨĕŀĚĽńĚėĴœĪĵȮĶĺĴĪńŘĚĔŅĶŏĽĶŇĴĽĶƟŅĚĻňĸīĶĶĴŐĸŃ
ĽŜŅĬŉĔŒĬėŋĦīĶĶĴ ěĶŇĵīĶĶĴŒĬĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗŐĸŃħŜŅŏĬŇĬĝňĺŇĨħƟĺĵėĺŅĴŏıňĵĶȮŀńĬěŃŏĮƦĬĳŌĴŇėŋƟĴĔńĬĪňŗħňŒľƟıĶƟŀĴ
ŏįĝŇĠĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĪńŘĚŒĬĶŃħńĭėĶŀĭėĶńĺȮĝŋĴĝĬȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮĞŉŗĚěŃĽŅĴŅĶĩĬŜŅıŅ
ĮĶŃŏĪĻœĪĵœĮĽŌƞĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗŏľĴŅŃĽĴĪńŘĚŒĬĶŃħńĭĮĶŃŏĪĻŐĸŃĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚ
ĵńŗĚĵŊĬȮȮȮȮȮȮȮȮ 
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/0,ȮįĸĔĶŃĪĭěŅĔȮĕƟŀȮ//,/ȮŐĸŃȮ//,0ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěȮȮȮȮȮȮȮȮȮȮ
ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
ȮȮȮȮȮȮ/0,/ȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĔĶŃĪĭěŅĔȮĕƟŀȮ11.1 ĨŅĴŐįĬıńĥĬŅŏĻĶļģĔŇěĕŀĚĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ12 &ı,Ļ,2560-2564'Ȯ
ěŅĔŐĬĺőĬƟĴėĺŅĴĨƟŀĚĔŅĶĔŅĶıńĥĬŅĺńĨĩŋħŇĭ ĪŋĬŀĚėƢėĺŅĴĶŌƟ ŐĸŃŏĪėőĬőĸĵňĳŅĵŒĬĮĶŃŏĪĻĕŀĚŀŋĨĽŅľĔĶĶĴ
ľĸńĔĪńŘĚȮ6 ħƟŅĬĪňŗėĶŀĭėĸŋĴĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĝŇŘĬĽƞĺĬŐĸŃŀŃœľĸƞĵŅĬĵĬĨƢȮȮŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢȮŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶŐĶĚĚŅĬŏĜıŅŃħƟŅĬŏıŊŗŀĶŀĚĶńĭĔŅĶŐĕƞĚĕńĬŐĸŃĔŅĶŏěĶŇĠŏĨŇĭőĨȮĔŅĶŐĪĶĔŏĽĶŇĴȮĔŅĶŏĶňĵĬĶŌƟŏĶŊŗŀĚ
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŏĕƟŅœĺƟŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶ
ėĶńŘĚĬňŘħƟĺĵ 
ȮȮȮȮȮȮ/0,0ȮėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 
             ȮľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮŏĮƦĬľĸńĔĽŌĨĶĪňŗŏĬƟĬĔŅĶ
įĸŇĨĬńĔŏĪėőĬőĸĵňŏĜıŅŃĪŅĚĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬŏĪėőĬőĸĵňȮĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŏĮƦĬĴŅĨĶģŅĬĽŅĔĸȮĴň
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃĶŃŏĭňĵĭĺŇĬńĵȮĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶŏĪėőĬőĸĵňŏĕƟŅĔńĭėŋĦīĶĶĴŐĸŃ
ĽńĚėĴœħƟȮŐĸŃŏĬƟĬĔŅĶŒĝƟŏĪėőĬőĸĵňŀĵƞŅĚĶŌƟěĶŇĚŐĸŃĵńŗĚĵŊĬȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶńĝĠŅĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĨƟŀĚĔŅĶȮ
ıńĥĬŅėĬȮıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŐĸŃĽŀħėĸƟŀĚĔńĭĮĦŇīŅĬĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚĴńŗĬĪňŗěŃıńĥĬŅ
ĪĶńıĵŅĔĶĴĬŋļĵƢŒľƟĴňėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŐĸŃĺŇĝŅĔŅĶĕńŘĬĽŌĚȮĪňŗŏĔňŗĵĺĕƟŀĚȮ
ŒľƟĴňėĺŅĴĶŌƟėŌƞėŋĦīĶĶĴȮŏıŊŗŀŏĮƦĬįŌƟıńĥĬŅŐĸŃĽĶƟŅĚĽĶĶėƢŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴȮŀńĬĔƞŀŒľƟŏĔŇħĔŅĶıńĥĬŅȮ
ŏĻĶļģĔŇěĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴĪňŗĵńŗĚĵŊĬ 

/1,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Ȯ/1,/ȮĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 
ĔĸŋƞĴĺŇĝŅĳŅļŅ ĶńĭįŇħĝŀĭőħĵĳŅėĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢŐĸŃĽńĚėĴ 
                                                    ĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴ 
ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢ     ĶńĭįŇħĝŀĭőħĵĳŅėĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢŐĸŃĽńĚėĴ 
                                                    ĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴ 
ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ ĶńĭįŇħĝŀĭőħĵĳŅėĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĮĶŃĵŋĔĨƢŐĸŃĽńĚėĴ 
                                                    ĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴ 

/3,2ȮĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬ 
ȮȮȮȮȮȮȮȮȮȮȮĔĸŋƞĴĺŇĝŅŏĜıŅŃıŊŘĬģŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴȮĶńĭįŇħĝŀĭőħĵĳŅėĺŇĝŅŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ 
/3,3ȮĔŅĶĭĶŇľŅĶěńħĔŅĶ 

  ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŜŅľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬĔńĭİƙŅĵĺŇĝŅĔŅĶĕŀĚĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴȮȮȮȮȮȮȮȮȮ
őħĵİƙŅĵĺŇĝŅĔŅĶĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴȮħŜŅŏĬŇĬĔŅĶĮĶŃĽŅĬĚŅĬŒĬħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŒľƟ
ŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĔńĭĽŅĕŅĺŇĝŅ/ėĦŃŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ 
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ľĴĺħĪňŗȮ2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

/,ȮĮĶńĝĠŅŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
    1.1 ĮĶńĝĠŅ 
          įĸŇĨĬńĔŏĪėőĬőĸĵňŏĜıŅŃĪŅĚȮĨŀĭĽĬŀĚĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴŐĸŃıŉŗĚıŅĨĬŏŀĚĪňŗĵńŗĚĵŊĬ 
    1.2 ėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮȮ ŏĮƦĬľĸńĔĽŌĨĶĴŋƞĚŏĽĶŇĴŒľƟĴňĔŅĶıńĥĬŅĪŅĚħƟŅĬŀŅĝňıŒĬĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮŐĸŃĽŅĕŅ
ŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĨĸŀħěĬĵĔĶŃħńĭĔŅĶĻŉĔļŅĕŀĚĮĶŃĝŅĝĬĪňŗěĭĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňı
ĝńŘĬĽŌĚľĶŊŀŏĪňĵĭŏĪƞŅȮœħƟĴňőŀĔŅĽĻŉĔļŅĨƞŀŒĬĶŃħńĭŀŋħĴĻŉĔļŅĪňŗĽŌĚĕŉŘĬœĮȮ 
    1.3 ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
        1.3.1 ȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪŅĚŏĪėőĬőĸĵňĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚĴŅ

ĮĶŃĵŋĔĨƢŒĝƟŐĸŃıńĥĬŅŀĵƞŅĚĴňĶŃĭĭ 
1.3.2  ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽĬńĭĽĬŋĬŐĸŃĽƞĚŏĽĶŇĴĔŅĶĺŇěńĵ 
1.3.3  ŏıŊŗŀįĸŇĨĭńĦĤŇĨŒľƟĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĴĬŋļĵĽńĴıńĬīƢȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗŐĸŃĽńĚėĴ 

ȮȮȮȮ1.4 ȮěŋħŏħƞĬŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 ŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĪŅĚŀŋĨĽŅľĔĶĶĴħƟŅĬŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮĪńŘĚĪŅĚħƟŅĬ
ıĸńĚĚŅĬŐĸŃĵŅĬĵĬĨƢ 

0,ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ľĸńĔĽŌĨĶĴňĴŅĨĶģŅĬœĴƞĨŗŜŅĔĺƞŅĪňŗȮ
ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ 
ĔŅĶŀŋħĴĻŉĔļŅĔŜŅľĬħ 

-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴ 
ĻŅĽĨĶĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬĪňŗȮ
ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ 
ĔŅĶŀŋħĴĻŉĔļŅĔŜŅľĬħ 

-ŏŀĔĽŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

   
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚīŋĶĔŇěŐĸŃĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 
 

-ŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬ
ŒľƟĴňĽƞĺĬĶƞĺĴŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

-ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴ
ıŉĚıŀŒěŒĬĔŅĶŒĝƟĭńĦĤŇĨĕŀĚ
įŌƟĮĶŃĔŀĭĔŅĶȮőħĵŏĜĸňŗĵŒĬ
ĶŃħńĭħň 
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ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
ȮȮȮ/,/ȮĶŃĭĭ 
ŒĝƟĶŃĭĭĔŅĶĻŉĔļŅŐĭĭĪĺŇĳŅėȮȮőħĵȮȮľĬŉŗĚĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮȮ0ȮȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĽŜŅľĶńĭȮ/Ȯ

ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮȮ/3ȮȮĽńĮħŅľƢȮȮĔŅĶėŇħľĬƞĺĵĔŇĨ ėŇħĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ
ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ, 2558 ĕŀĚĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮĽŜŅľĶńĭĶŃŏĭňĵĭĨƞŅĚŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨ 
ȮȮȮ/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
ĴňĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬĕŀĚĝńŘĬĮƖĪňŗȮ1ȮěŜŅĬĺĬȮ1ȮĳŅėĔŅĶĻŉĔļŅȮőħĵĔŜŅľĬħŒľƟ

ĬńĔĻŉĔļŅİƗĔĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏĺĸŅİƗĔĚŅĬœĴƞĬƟŀĵĔĺƞŅȮ6 ĽńĮħŅľƢľĶŊŀĶĺĴĶŃĵŃŏĺĸŅȮ240 ĝńŗĺőĴĚĕŉŘĬœĮ 
ȮȮȮ/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
œĴƞĴň 

0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
ȮȮȮȮ0,/ȮĺńĬȮ-ȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĨƟĬȮȮȮȮȮȮȮȮŏħŊŀĬĽŇĚľŅėĴ - ŏħŊŀĬīńĬĺŅėĴ 
ȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĮĸŅĵȮȮȮȮȮŏħŊŀĬĴĔĶŅėĴ ů ŏħŊŀĬıķļĳŅėĴ 
ȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬȮȮȮŏħŊŀĬĴŇĩŋĬŅĵĬȮů ŏħŊŀĬĔĶĔġŅėĴ 
ȮȮȮȮ0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 

2.2.1 ȮŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıĝńŘĬĽŌĚȮ&ĮĺĽ,'ȮĮĶŃŏĳĪĺŇĝŅŀŋĨĽŅľĔĶĶĴȮĽŅĕŅĺŇĝŅ
ŏėĶŊŗŀĚĔĸȮĽŅĕŅĚŅĬĵŅĬĵĬĨƢȮĽŅĕŅĚŅĬŏėĶŊŗŀĚĔĸŀŋĨĽŅľĔĶĶĴȮľĶŊŀŏĪňĵĭŏĪƞŅȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶ
ĳŅėĺŇĝŅŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴȮ 

2.2.2 ȮĴňėŋĦĽĴĭńĨŇŀŊŗĬŕ ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨȮ 
ȮȮȮȮ0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 

 2.3.1 ȮėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢŒĬĶŃħńĭėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗŐĨĔĨƞŅĚĔńĬ 
 2.3.2 ȮĪńĔļŃĪŅĚĺŇĻĺĔĶĶĴŒĬĶŃħńĭėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗŐĨĔĨƞŅĚĔńĬ 
 2.3.3 ȮĪńĔļŃĪŅĚėĺŅĴĶŌƟĳŅļŅŀńĚĔķļŒĬĶŃħńĭėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗŐĨĔĨƞŅĚĔńĬ 
 2.3.4 ȮĔŅĶĮĶńĭĨńĺěŅĔĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıĝńŘĬĽŌĚĴŅŏĮƦĬĶŃħńĭŀŋħĴĻŉĔļŅ 
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2.4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
 2.4.1ȮěńħĔŇěĔĶĶĴŐĸŃĔŅĶŏĶňĵĬŏıŇŗĴŏĨŇĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚėĦŇĨĻŅĽĨĶƢ-ĺŇĪĵŅĻŅĽĨĶƢ
ĪńĔļŃĪŅĚĺŇĻĺĔĶĶĴȮŐĸŃĳŅļŅŀńĚĔķļ 

2.4.2 ĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĕŀĚĬńĔĻŉĔļŅŐĸŃĔŅĶħŌŐĸĬńĔĻŉĔļŅ 
2.4.3ȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬ

ĽĩŅĭńĬŀŋħĴĻŉĔļŅŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 
 

  0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮȮ 

ĶŃħńĭĝńŘĬĮƖ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ(ėĬ) 

 

0360 0361 0362 0363 0364 
ĶŃħńĭĮĶŇĠĠŅĨĶň      
ĝńŘĬĮƖĪňŗȮ1 80 80 80 80 80 
ĝńŘĬĮƖĪňŗȮ2 - 80 80 80 80 

ĶĺĴ 80 160 160 160 160 
ěŜŅĬĺĬĭńĦĤŇĨĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖě

ĔŅĶĻŉĔļŅ 
- - 80 80 80 

 

 2.6 ĚĭĮĶŃĴŅĦĨŅĴŐįĬȮ&ľĬƞĺĵȮ8ȮĭŅĪ' 
0,4,/ȮĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵȮ8ȮĭŅĪ' 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
ĮƖĚĭĮĶŃĴŅĦȮ&ĭŅĪ' 

0360 0361 0362 0363 0364 
ĚĭĮĶŃĴŅĦĶŅĵœħƟ 4..,..0 /,0..,..0 /,6..,..0 0,2..,..0 0,2..,..0 
ĚĭĮĶŃĴŅĦŐįƞĬħŇĬ 854,800 854,800 854,800 854,800 854,800 
ŏĚŇĬĶŅĵœħƟ 2,091,050 2,091,050 2,091,050 2,091,050 2,091,050 
ĶĺĴĶŅĵĶńĭ 3,545,850 4,123,630 4,723,630 5,323,630 5,323,630 
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0,4,0ȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵȮ8ȮĭŅĪ' 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

0360 0361 0362 0363 0364 
Ĕ.ĚĭĭŋėĸŅĔĶ 7,888,000 8,473,000 8,898,000 9,343,000 9,811,000 
ŏĚŇĬŏħŊŀĬ 7,537,000 7,914,000 8,310,000 8,726,000 9,162,000 
ėƞŅěƟŅĚĮĶŃěŜŅ 204,000 214,000 225,000 236,000 248,000 
ėƞŅěƟŅĚĝńŗĺėĶŅĺ - 191,000 201,000 211,000 222,000 
ėƞŅĨŀĭŐĪĬıĬńĔĚŅĬĶŅĝĔŅĶ 147,000 154,000 162,000 170,000 179,000 
ĕ.ĚĭħŜŅŏĬŇĬĔŅĶ 1,597,000 1,757,000 1,933,000 2,126,000 2,233,000 
ėƞŅĨŀĭŐĪĬ 552,000 607,000 668,000 735,000 772,000 
ėƞŅŒĝƟĽŀĵ 200,000 220,000 242,000 266,000 280,000 
ėƞŅĺńĽħŋ 845,000 930,000 1,023,000 1,125,000 1,181,000 
ė.ĚĭĸĚĪŋĬ 9,500,000 7,500,000 6,000,000 6,000,000 6,000,000 
ėƞŅėĶŋĳńĦĤƢ 9,000,000 7,000,000 6,000,000 6,000,000 6,000,000 
ėƞŅĪňŗħŇĬŐĸŃĽŇŗĚĔƞŀĽĶƟŅĚ 500,000 500,000 - - - 
             ĶĺĴĪńŘĚĽŇŘĬ  18,985,000 17,730,000 16,831,000 17,469,000 18,044,000 
ėƞŅŒĝƟěƞŅĵŏĜĸňŗĵĨƞŀľńĺĬńĔĻŉĔļŅ(Ȯ&ĭŅĪ' 148,431 ĭŅĪ 

(ľĴŅĵŏľĨŋȮěŜŅĬĺĬĬńĔĻŉĔļŅľĸńĔĽŌĨĶŏĔƞŅŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅĨƞŀĮƖ 

 
ȮȮȮȮ0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 

  ŒĝƟĶŃĭĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĝńŘĬŏĶňĵĬȮŐĸŃŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňȮȮȮȮ
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨ 

 
ȮȮȮȮ0,6ȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵ 

 ŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅĭńĦĤŇĨ 
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1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
1,/ȮľĸńĔĽŌĨĶ 
 1,/,/ȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ 63 ľĬƞĺĵĔŇĨ 
 1,/,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ   
  Ĕ'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ /3 ľĬƞĺĵĔŇĨ 
  -ȮĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 3 ľĬƞĺĵĔŇĨ 
  -ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 1 ľĬƞĺĵĔŇĨ 
  -ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ  3 ľĬƞĺĵĔŇĨ 
  -ȮĔĸŋƞĴĺŇĝŅĳŅļŅ 6 ľĬƞĺĵĔŇĨ 
  ĕ'ȮľĴĺħĺŇĝŅŏĜıŅŃ 64 ľĬƞĺĵĔŇĨ 
   -ȮĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 27 ľĬƞĺĵĔŇĨ 
   -ȮĔĸŋƞĴĺŇĝŅĝňı  

 Ȯ-ȮŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňĵŅĬĵĬĨƢȮ 
 Ȯ-ȮŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŀŋĨĽŅľĔĶĶĴ 

37 ľĬƞĺĵĔŇĨ 

   -ȮĔŅĶİƗĔĚŅĬ  240 ĝńŗĺőĴĚ 
  ė) ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 6 ľĬƞĺĵĔŇĨ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                        11                                                       Ĵėŀ,2 

 
 

 1,/,1ȮĶŅĵĺŇĝŅŒĬŐĨƞĸŃľĴĺħĺŇĝŅŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨ   
  ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
  Ĕ'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ /3 ľĬƞĺĵĔŇĨ 
  -ȮĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 1 ľĬƞĺĵĔŇĨ 
030923102 ĺŇĪĵŅĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

(Sciences in Daily Life) 
3(3-0-6) 

030923103 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀėŋĦĳŅıĝňĺŇĨŐĸŃĽńĚėĴ 
(Sciences and Technology for Quality of Life and Society) 

3(3-0-6) 
 

ȮȮȮȮȮȮȮȮȮȮȮ ľĶŊŀŏĸŊŀĔěŅĔĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀŏĮƕħĽŀĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
  -ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 1 ľĬƞĺĵĔŇĨ 
030953103 
 

ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ  
(Entrepreneurship) 

3(3-0-6) 

030953107 ĭŋėĸŇĔĳŅıŏıŊŗŀĔŅĶĽĴŅėĴ 
(Personality for Socialization) 

3(3-0-6) 

 ȮȮľĶŊŀŏĸŊŀĔěŅĔĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀŏĮƕħĽŀĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
  -ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 1 ľĬƞĺĵĔŇĨ 
030953101 ĔŅĶěńħĔŅĶĪĶńıĵŅĔĶĴĬŋļĵƢĽĴńĵŒľĴƞ 

(Modern Human Resource Management) 
3(3-0-6) 

030953102 ĴĬŋļĵƢŐĸŃĔŅĶıńĥĬŅĽńĚėĴ 
(Man and Society Development) 

3(3-0-6) 

030953104 ŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨ 
(Economics for Daily Life) 

3(3-0-6) 

ȮȮȮȮȮȮȮȮȮȮȮ ľĶŊŀŏĸŊŀĔěŅĔĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀŏĮƕħĽŀĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
  -ȮĔĸŋƞĴĺŇĝŅĳŅļŅ 4 ľĬƞĺĵĔŇĨ 
030933152 ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬ 

(Communicative English and Report Writing) 
3(3-0-6) 

030933155 ĽĬĪĬŅĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
(English Conversation for Daily Life) 
 

3(3-0-6) 



                                                        12                                                       Ĵėŀ,2 

 
 

ȮȮȮȮȮȮȮȮȮȮȮ ľĶŊŀŏĸŊŀĔěŅĔĔĸŋƞĴĺŇĝŅĳŅļŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀŏĮƕħĽŀĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 
  ĕ'ȮľĴĺħĺŇĝŅŏĜıŅŃ 42 ľĬƞĺĵĔŇĨ 
  -ȮĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 05 ľĬƞĺĵĔŇĨ 
.1.031/05 ıĸńĚĚŅĬĪħŐĪĬ 

(Renewable Energy) 
3(3-0-6) 

.1.031106 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 
(Information Technology for Industries) 

2(2-0-4) 

.1.031107 ĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ 
(Measurement and Instrumentation for Energy) 

2(2-0-4) 

.1.011/.8 ĔŅĶŀŀĔŐĭĭŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃŏėĶŊŗŀĚěńĔĶ 
(Design of Power and Machine Technology) 

2(2-0-4) 

.1.011109 ıŊŘĬģŅĬĶŃĭĭœĲĲƚŅŀŋĨĽŅľĔĶĶĴ 
(Fundamental of Industrial Electrical System) 

2(2-0-4) 

.1.011/26 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
(Heat Transfer) 

2(2-0-4) 

030233135 ŏĻĶļģĻŅĽĨĶƢ ıĸńĚĚŅĬȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
(Economics, Energy and Environment) 

3(3-0-6) 

.1.031303 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 
(Information Technology for Industries Laboratory) 

1(0-2-1) 

.1.031304 ĮĢŇĭńĨŇĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ 
(Measurement and Instrumentation for Energy Laboratory) 

1(0-2-1) 

.1.011305 ĮĢŇĭńĨŇĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃŏėĶŊŗŀĚěńĔĶ 
(Design of Power and Machine Laboratory) 

1(0-2-1) 

.1.013306 ĮĢŇĭńĨŇĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
(Heat Transfer Laboratory) 

1(0-2-1) 

.1.011307 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĶŃĭĭœĲĲƚŅŀŋĨĽŅľĔĶĶĴ 
(Fundamental of Industrial Electrical System Laboratory) 

1(0-2-1) 

.1.721/// ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
(Differential Equations 

1&1-.-4' 

030943112 ŏĴĪĶŇĔĞƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢ 
(Matrices and Vector Analysis) 

1&1-.-4' 
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  -ȮĔĸŋƞĴĺŇĝŅĝňı 15 ľĬƞĺĵĔŇĨ 
  - ŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňĵŅĬĵĬĨƢ   
.1.011115 ŏĽňĵĚŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĵŅĬĵĬĨƢ 

(Automotive Noise and Vibration) 
2&2-0-4' 

.1.011116 ŀŅĔŅĻıĸĻŅĽĨĶƢ 
(Aerodynamics) 

2&2-0-4' 

030233117 œŁħĶŀĸŇĔĽƢŐĸŃĬŇĺŐĴĨŇĔĽƢĽŜŅľĶńĭĵŅĬĵĬĨƢ 
(Hydraulics and PneumaticsȮfor Automotive) 

2(2-0-4) 

.1.011121 ĔŅĶįĸŇĨĵŅĬĵĬĨƢ 
(Automotive Manufacturing) 

3(3-0-6) 

.1.011122 ĔŅĶĮĶŃĔŀĭīŋĶĔŇěĵŅĬĵĬĨƢ 
(Automotive Business Operation)  

3(3-0-6) 

.1.011136 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĺńħĵŅĬĵĬĨƢ 
(Automotive Measurement and Analysis) 

2&2-0-4' 

.1.011137 ŏĪėőĬőĸĵňœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵŅĬĵĬĨƢ 
(Automotive Electrical and Electronic Technology) 

2(2-0-4) 

.1.011142 ŏĪėőĬőĸĵňĵŅĬĵĬĨƢ 1 
(Automotive Technology I) 

2(2-0-4) 

.1.011143 ŏĪėőĬőĸĵňĵŅĬĵĬĨƢ 2 
(Automotive Technology II) 

3(3-0-6) 

.1.011221 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭĵŅĬĵĬĨƢ / 
(Special ProjectȮfor Automotive I) 

1(0-2-1) 
 

.1.011222 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭĵŅĬĵĬĨƢ 0 
(Special ProjectȮfor Automotive II) 

3(0-6-3) 
 

.1.011223 œĪĶőĭőĸĵňĽŜŅľĶńĭĵŅĬĵĬĨƢ 
(Tribology for Automotive) 

1&3-0-6' 

.1.011308 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĵŅĬĵĬĨƢ  
(Automotive Technology Laboratory) 

1(0-2-1) 

.1.011309 ĮĢŇĭńĨŇĔŅĶŏĽňĵĚŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĵŅĬĵĬĨƢ 
(Automotive Noise and Vibration Laboratory) 

1&0-2-1' 

.1.011315 ĮĢŇĭńĨŇĔŅĶŀŅĔŅĻıĸĻŅĽĨĶƢ 
(Aerodynamics Laboratory) 

1&0-2-1' 

030233316 ĮĢŇĭńĨŇĔŅĶœŁħĶŀĸŇĔĽƢŐĸŃĬŇĺŐĴĨŇĔĽƢĽŜŅľĶńĭĵŅĬĵĬĨƢ 
(Hydraulics and PneumaticsȮfor Automotive Laboratory) 

1(0-2-1) 

.1.011317 ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĺńħĵŅĬĵĬĨƢ 
(Automotive Measurement and Analysis Laboratory) 

1&0-0-1' 

.1.011318 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵŅĬĵĬĨƢ 
(Automotive Electrical and Electronic Technology Laboratory) 

1(0-2-1) 



                                                        14                                                       Ĵėŀ,2 

 
 

030713103 ĔŅĶėĺĭėŋĴėŋĦĳŅı 
(Quality  Control) 

1&3-0-6' 

 
  - ŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŀŋĨĽŅľĔĶĶĴȮ   
.1.011114 
 

ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĚŅĬŀŋĨĽŅľĔĶĶĴ 
(Industrial Energy Management) 

3(3-0-6) 
 

.1.031/16 ŏĪėőĬőĸĵňĶŃĭĭŏėĶŊŗŀĚĔĸĳŅĵŒĬŀŅėŅĶ 
(Mechanical System Technology in Buildings) 

2(2-0-4) 

.1.011119 ŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻ 
(Refrigeration and Air Conditioning Technology) 

2(2-0-4) 

.1.011132 ŏĪėőĬőĸĵňĔńĚľńĬ 
(Turbine Technology) 

3(3-0-6) 

.1.011134 ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 
(Solar Energy) 

3(3-0-6) 

.1.031/38 ŏĪėőĬőĸĵňľĴƟŀœŀĬŘŜŅŐĸŃőĶĚěńĔĶĨƟĬĔŜŅĸńĚ 
(Boiler and Power Plant Technology) 

3(3-0-6) 

.1.031/19 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭŐĽĚĽĺƞŅĚ 
(Energy Conservation and Illumination System Design) 

3(3-0-6) 

.1.031/40 ĔŅĶŏįŅœľĴƟŐĸŃĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬĝňĺĴĺĸ 
(Combustion and Bio-energy Conservation) 

3(3-0-6) 

.1.031/41 ŏĪŀĶƢőĴĲĸŌŀŇħĽƢĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬ 
(Thermofluids for Energy Technology) 

2(2-0-4) 

.1.011013 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭıĸńĚĚŅĬȮ/ 
(Special ProjectȮfor Energy I) 

1(0-2-1) 

.1.011014 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭıĸńĚĚŅĬ 2 
(Special Project for EnergyȮII) 

3(0-6-3) 

.1.011015 ĮĢŇĭńĨŇĺŇĝŅĝňıĕŀĚıĸńĚĚŅĬ 
(Professional Practice for Energy) 

1&0-6-3' 

.1.031319 ĮĢŇĭńĨŇĔŅĶĶŃĭĭŏėĶŊŗŀĚĔĸĳŅĵŒĬŀŅėŅĶ 
(Mechanical System in Buildings Laboratory) 

1(0-2-1) 

.1.031338 ĮĢŇĭńĨŇĔŅĶŏĪŀĶƢőĴĲĸŌŀŇħĽƢĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬ 
(Thermofluids for Energy Technology Laboratory) 

1(0-2-1) 

.1.011339 ĮĢŇĭńĨŇĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻ 
(Refrigeration and Air Conditioning Laboratory) 

1(0-2-1) 

030713105 ĺŇĻĺĔĶĶĴėĺŅĴĮĸŀħĳńĵ 
(Safety Engineering) 
 

1&3-0-6' 
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  -ȮĔŅĶİƗĔĚŅĬ 240 ȮȮĝńŗĺőĴĚ 
030233413 İƗĔĚŅĬ  S/U 

(Training) 
240 ĝńŗĺőĴĚ 

ĬńĔĻŉĔļŅĨƟŀĚİƗĔĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏĺĸŅİƗĔĚŅĬœĴƞĬƟŀĵĔĺƞŅȮ6 ĽńĮħŅľƢľĶŊŀĶĺĴĶŃĵŃŏĺĸŅȮ
240 ĝńŗĺőĴĚĕŉŘĬœĮȮĔŅĶįƞŅĬĔŅĶİƗĔĚŅĬıŇěŅĶĦŅěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶĪŜŅĚŅĬěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶ 

 
 ė'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň  6 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮ 
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 1,/,4ȮŐįĬĔŅĶĻŉĔļŅ   
ȮȮȮȮȮȮȮȮȮȮȮȮȮ1,/,2,/ȮŐįĬĔŅĶĻŉĔļŅľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮ
&ĨƞŀŏĬŊŗŀĚ' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňĵŅĬĵĬĨƢ' 
 

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.1.031/05 
 

ıĸńĚĚŅĬĪħŐĪĬ 
(Renewable Energy) 

    3(3-0-6) 
 

.1.031106 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 
(Information Technology for Industries) 

    2(2-0-4) 

030233109 ıŊŘĬģŅĬĶŃĭĭœĲĲƚŅŀŋĨĽŅľĔĶĶĴ 
(Fundamental of Industrial Electrical System) 

2(2-0-4) 

030233117 œŁħĶŀĸŇĔĽƢŐĸŃĬŇĺŐĴĨŇĔĽƢĽŜŅľĶńĭĵŅĬĵĬĨƢ 
(Hydraulics and PneumaticsȮfor Automotive) 

    2(2-0-4) 

.1.011142 ŏĪėőĬőĸĵňĵŅĬĵĬĨƢ 1 
(Automotive Technology I) 

2(2-0-4) 

.1.031303 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 
(Information Technology for Industries Laboratory) 

    1(0-2-1) 

030233307 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĶŃĭĭœĲĲƚŅŀŋĨĽŅľĔĶĶĴ 
(Fundamental of Industrial Electrical System Laboratory) 

1(0-2-1) 

.1.011308 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĵŅĬĵĬĨƢ 
(Automotive Technology Laboratory) 

1(0-2-1) 

030233316 ĮĢŇĭńĨŇĔŅĶœŁħĶŀĸŇĔĽƢŐĸŃĬŇĺŐĴĨŇĔĽƢĽŜŅľĶńĭĵŅĬĵĬĨƢ 
(Hydraulics and PneumaticsȮfor Automotive Laboratory) 

    1(0-2-1) 

030943111 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
(Differential Equations) 

3(3-0-6) 

0309xxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĳŅļŅ 
(Language Elective Course) 

3(3-0-6) 

 ĶĺĴ 21(17-8-38) 
 
 
 

 
 

 
 
 



                                                        17                                                       Ĵėŀ,2 

 
 

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.1.031107 ĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ 

(Measurement and Instrumentation for Energy) 
2(2-0-4) 

.1.011/.8 ĔŅĶŀŀĔŐĭĭŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃŏėĶŊŗŀĚěńĔĶ 
(Design of Power and Machine Technology) 

2(2-0-4) 

.1.011115 ŏĽňĵĚŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĵŅĬĵĬĨƢ 
(Automotive Noise and Vibration) 

2(2-0-4) 

030233116 ŀŅĔŅĻıĸĻŅĽĨĶƢȮ 
(Aerodynamics) 

2(2-0-4) 

.1.011143 ŏĪėőĬőĸĵňĵŅĬĵĬĨƢ 2 
(Automotive Technology II' 

3(3-0-6) 

.1.031304 ĮĢŇĭńĨŇĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ 
(Measurement and Instrumentation for Energy Laboratory) 

1(0-2-1) 

.1.011305 ĮĢŇĭńĨŇĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃŏėĶŊŗŀĚěńĔĶ 
(Design of Power and Machine Laboratory) 

1(0-2-1) 

.1.011309 ĮĢŇĭńĨŇĔŅĶŏĽňĵĚŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĵŅĬĵĬĨƢ 
(Automotive Noise and Vibration Laboratory) 

1(0-2-1) 

030233315 ĮĢŇĭńĨŇĔŅĶŀŅĔŅĻıĸĻŅĽĨĶƢȮ 
(Aerodynamics Laboratory) 

1(0-2-1) 

030943112 ŏĴĪĶŇĔĞƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢ 
&Matrices and Vector Analysis' 

3(3-0-6) 

0309xxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĳŅļŅ 
(Language Elective Course) 

3(3-0-6) 

 ĶĺĴ 21(17-8-38) 
 
ȮȮ 

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
030233413 İƗĔĚŅĬȮȮȮS/U 

&Training' 
240 ĝńŗĺőĴĚ 
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ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.1.011121 ĔŅĶįĸŇĨĵŅĬĵĬĨƢ 

(Automotive Manufacturing) 
    3(3-0-6) 

.1.011122 ĔŅĶĮĶŃĔŀĭīŋĶĔŇěĵŅĬĵĬĨƢ 
(Automotive Business Operation)  

    3(3-0-6) 

030233126 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
(Heat Transfer) 

 2(2-0-4) 

.1.011136 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĺńħĵŅĬĵĬĨƢ 
(Automotive Measurement and Analysis) 

     2&2-0-4' 

030233306 ĮĢŇĭńĨŇĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
(Heat Transfer Laboratory) 

 1(0-2-1) 

.1.011317 ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĺńħĵŅĬĵĬĨƢ 
(Automotive Measurement and Analysis Laboratory) 

     1&0-0-1' 

.1.011221 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭĵŅĬĵĬĨƢ / 
(Special ProjectȮfor Automotive I) 

    1(0-2-1) 

.1.011223 œĪĶőĭőĸĵňĽŜŅľĶńĭĵŅĬĵĬĨƢ 
(Tribology for Automotive) 

 ȮȮȮ1&3-0-6' 

0309xxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 
(Soical Elective Course) 

 3(3-0-6) 

03xxxxxxx ĺŇĝŅŏĸŊŀĔŏĽĶň 1 
(Free Elective Course I) 

3(x-x-x) 

 ĶĺĴ 22(xx-xx-xx) 
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ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
030233135 ŏĻĶļģĻŅĽĨĶƢ ıĸńĚĚŅĬȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ  

(Economics, Energy and Environment) 
   3(3-0-6) 

.1.011137 ŏĪėőĬőĸĵňœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵŅĬĵĬĨƢ 
(Automotive Electrical and Electronic Technology) 

   2(2-0-4) 

.1.011318 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵŅĬĵĬĨƢ 
(Automotive Electrical and Electronic Technology Laboratory) 

   1(0-2-1) 

.1.011222 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭĵŅĬĵĬĨƢ 0 
(Special ProjectȮfor Automotive II) 

   3(0-6-3) 

030713103 ĔŅĶėĺĭėŋĴėŋĦĳŅı 
(Quality  Control) 

 ȮȮ1&3-0-6' 

0309xxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
(Science and Mathematics Elective Course) 

3(3-0-6) 

0309xxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ  
(Human Elective Course) 

3(3-0-6) 

03xxxxxxx ĺŇĝŅŏĸŊŀĔŏĽĶňȮ0 
(Free Elective Course II) 

3(x-x-x) 

 ĶĺĴ 21(xx-xx-xx) 
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030233109 ıŊŘĬģŅĬĶŃĭĭœĲĲƚŅŀŋĨĽŅľĔĶĶĴ 
(Fundamental of Industrial Electrical System) 

  2(2-0-4) 

030233307 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĶŃĭĭœĲĲƚŅŀŋĨĽŅľĔĶĶĴ 
(Fundamental of Industrial Electrical System Laboratory) 

  1(0-2-1) 

   
   

 

ȮȮȮȮȮȮȮȮȮȮȮȮ1,/,2,0ȮŐįĬĔŅĶĻŉĔļŅľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮ
&ĨƞŀŏĬŊŗŀĚ' 

&ŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŀŋĨĽŅľĔĶĶĴ' 
 

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.1.031106 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 

(Information Technology for Industries) 
   2(2-0-4) 

.1.031107 ĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ 
(Measurement and Instrumentation for Energy) 

   2(2-0-4) 

030233126 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
(Heat Transfer) 

2(2-0-4) 
 

.1.033303 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 
(Information Technology for Industries Laboratory) 

   1(0-2-1) 

.1.031304 ĮĢŇĭńĨŇĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ 
(Measurement and Instrumentation for Energy Laboratory) 

   1(0-2-1) 

030233306 ĮĢŇĭńĨŇĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
(Heat Transfer Laboratory) 

1(0-2-1) 
 

030943111 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
(Differential Equations) 

3(3-0-6) 

0309xxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĳŅļŅ 
(Language Elective Course) 

3(3-0-6) 

0309xxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 
(Soical Elective Course) 

3(3-0-6) 

 ĶĺĴ 21(17-8-38) 
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ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.1.011/.8 ȮȮĔŅĶŀŀĔŐĭĭŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃŏėĶŊŗŀĚěńĔĶ 

  (Design of Power and Machine Technology) 
  2(2-0-4) 

.1.011114 ȮȮĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĚŅĬŀŋĨĽŅľĔĶĶĴ 
  (Industrial Energy Management) 

  3(3-0-6) 

.1.031/18  ŏĪėőĬőĸĵňĶŃĭĭŏėĶŊŗŀĚĔĸĳŅĵŒĬŀŅėŅĶ 
 (Mechanical System Technology in Buildings) 

     2(2-0-4) 

030233135 ȮȮŏĻĶļģĻŅĽĨĶƢ ıĸńĚĚŅĬȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ  
  (Economics, Energy and Environment) 

  3(3-0-6) 

.1.011305 ȮȮĮĢŇĭńĨŇĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃŏėĶŊŗŀĚěńĔĶ 
  (Design of Power and Machine Laboratory) 

  1(0-2-1) 

.1.031319  ĮĢŇĭńĨŇĔŅĶĶŃĭĭŏėĶŊŗŀĚĔĸĳŅĵŒĬŀŅėŅĶ 
 (Mechanical System in Buildings Laboratory) 

   1(0-2-1) 

030943112 ŏĴĪĶŇĔĞƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢ 
&Matrices and Vector Analysis' 

    3(3-0-6) 

0309xxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĳŅļŅ 
(Language Elective Course) 

    3(3-0-6) 

 ĶĺĴ 21(18-8-39) 
 
 

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
030233413 İƗĔĚŅĬ 

&Training' 
240 ĝńŗĺőĴĚ 

 
 
 
 

Ȯ.1.011119 ŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻ 
(Refrigeration and Air Conditioning Technology)  

   2(2-0-4) 

Ȯ.1.011339 ĮĢŇĭńĨŇĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻ 
(Refrigeration and Air Conditioning Laboratory)  

   1(0-2-1) 
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ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.1.031/05 ıĸńĚĚŅĬĪħŐĪĬ 

(Renewable Energy) 
 3(3-0-6) 

.1.031/19 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭŐĽĚĽĺƞŅĚ 
(Energy Conservation and Illumination System Design) 

   3(3-0-6) 

.1.031/40 ĔŅĶŏįŅœľĴƟŐĸŃĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬĝňĺĴĺĸ 
(Combustion and Bio-energy Conservation) 

 3(3-0-6) 

.1.031/41 ŏĪŀĶƢőĴĲĸŌŀŇħĽƢĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬ 
(Thermofluids for Energy Technology) 

 2(2-0-4) 
 

.1.011235 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭıĸńĚĚŅĬȮ/ 
(Special ProjectȮfor Energy I) 

 1(0-2-1) 

.1.011015 ĮĢŇĭńĨŇĺŇĝŅĝňıĕŀĚıĸńĚĚŅĬ 
(Professional Practice for Energy) 

 1&0-6-3' 

.1.031338 ĮĢŇĭńĨŇĔŅĶŏĪŀĶƢőĴĲĸŌŀŇħĽƢĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬ 
(Thermofluids for Energy Technology Laboratory) 

 1(0-2-1) 
 

030713105 ĺŇĻĺĔĶĶĴėĺŅĴĮĸŀħĳńĵ 
&Safety Engineering) 

 1&3-0-6' 

03xxxxxxx ĺŇĝŅŏĸŊŀĔŏĽĶň 1 
(Free Elective Course I) 

  3(x-x-x) 

 ĶĺĴ 22(xx-xx-xx) 
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ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.1.011132 ŏĪėőĬőĸĵňĔńĚľńĬ 

(Turbine Technology) 
  3(3-0-6) 

.1.011134 ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 
(Solar Energy) 

    3&3-0-6' 

.1.031/38 ȮȮŏĪėőĬőĸĵňľĴƟŀœŀĬŘŜŅŐĸŃőĶĚěńĔĶĨƟĬĔŜŅĸńĚ 
  (Boiler and Power Plant Technology) 

3(3-0-6) 

.1.011236 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭıĸńĚĚŅĬȮ0 
(Special ProjectȮfor Energy II) 

    3(0-6-3) 

0309xxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
(Science and Mathematics Elective Course) 

 3(3-0-6) 

0309xxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 
(Human Elective Course) 

 3(3-0-6) 

03xxxxxxx ĺŇĝŅŏĸŊŀĔŏĽĶň 2 
(Free Elective Course II) 

     3(x-x-x) 

 ĶĺĴ 21(xx-xx-xx) 
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 1,/,3ȮȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 

030233105 ıĸńĚĚŅĬĪħŐĪĬ 3(3-0-6) 
 (Renewable Energy)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

ėĺŅĴľĴŅĵĕŀĚıĸńĚĚŅĬĪħŐĪĬȮŐľĸƞĚıĸńĚĚŅĬĪħŐĪĬȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮıĸńĚĚŅĬĸĴȮıĸńĚĚŅĬ
ĬŘŜŅȮıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĨƟıŇĳıȮıĸńĚĚŅĬĝňĺĴĺĸȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟıĸńĚĚŅĬĪħŐĪĬȮĪķļġňĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚ
ŏĝŊŘŀŏıĸŇĚĪŅĚŏĸŊŀĔĽŜŅľĶńĭĵŅĬĵĬĨƢȮıĸńĚĚŅĬĪŅĚŏĸŊŀĔĕŀĚĵŅĬĵĬĨƢĪňŗŒĝƟŏĝŊŘŀŏıĸŇĚ ĮƕőĨĶŏĸňĵĴŏľĸĺȮœĭőŀħňŏĞĸȮĔƠŅĞ
īĶĶĴĝŅĨŇȮĔƠŅĞīĶĶĴĝŅĨŇŀńħȮĔƠŅĞīĶĶĴĝŅĨŇŏľĸĺȮ ĔƠŅĞĮƕőĨĶŏĸňĵĴŏľĸĺȮĔƠŅĞĝňĺĳŅıȮŐŀĸĔŀŁŀĸƢȮĔƠŅĞőĞŁŀĸĸƢȮ
œŁőħĶŏěĬȮŏĝŊŘŀŏıĸŇĚėŌƞȮŐĸŃıĸńĚĚŅĬœĲĲƚŅȮ 

 The meaning of renewable energy, renewable energy resource, solar energy, wind 
energy, hydropower, geothermal energy, application of renewable energy technology, theory 
and application of alternative fuel for vehicles, alternative fuel for vehicles, petroleum, 
biodiesel, gasohol, hydrogen, dual fuel and electricity. 

 
030233106 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 2(2-0-4) 

 (Information Technology for Industries)    
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĺŇīňĔŅĶŐĔƟĮƤĠľŅħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶ
ŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸȮěĶŇĵīĶĶĴŐĸŃėŋĦīĶĶĴŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻľĸńĔĔŅĶŏĕňĵĬŐįĬĪňŗ
ėĺŅĴėŇħȮĔŅĶŒĝƟĚŅĬőĮĶŐĔĶĴŏĕňĵĬŐĭĭŏĭŊŘŀĚĨƟĬȮĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢĝƞĺĵŒĬĔŅĶŀŀĔŐĭĭĽŜŅľĶńĭıĸńĚĚŅĬŐĸŃȮ
ĵŅĬĵĬĨƢȮŐĸŃĔŅĶĽĶƟŅĚőėĶĚĚŅĬħƟĺĵĺŇīňĔŅĶŏĝŇĚĶŃĭĭ 

The solution processes with information technology, information technology in 
data collection and presentation of data, ethical and moral principles on the use of 
information technology concept maps, using the preliminary drawings, Computer aided design 
for energy and automotive, and project by means of the system. 

 
030233107 ĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ 2(2-0-4' 

 (Measurement and Instrumentation for Energy)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ŐĬĺėŇħıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶĺńħȮľĬƞĺĵŐĸŃĴŅĨĶģŅĬĔŅĶĺńħ ŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭ ľĸńĔĔŅĶŒĝƟĚŅĬĕŀĚ
ŏėĶŊŗŀĚĴŊŀĺńħŀŋĨĽŅľĔĶĶĴȮŏėĶŊŗŀĚĴŊŀĺńħœĲĲƚŅȮŏėĶŊŗŀĚĴŊŀĺńħĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŏėĶŊŗŀĚĴŊŀĺńħħƟŅĬėĺŅĴĮĸŀħĳńĵŐĸŃ
ŀŅĝňĺŀĬŅĴńĵȮŏėĶŊŗŀĚĴŊŀĺńħħƟŅĬıĸńĚĚŅĬȮŏėĶŊŗŀĚĴŊŀĺńħħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŏėĶŊŗŀĚĴŊŀĺńħĽŜŅľĶńĭĶŃĭĭĪŜŅėĺŅĴŏĵŖĬȮ
ŏėĶŊŗŀĚĴŊŀĺńħıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮŏėĶŊŗŀĚĴŊŀĺńħħƟŅĬĚŅĬĞƞŀĴĭŜŅĶŋĚĶńĔļŅȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĬĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħ
ĽŜŅľĶńĭıĸńĚĚŅĬ 
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 Basic concepts of measurement Units and measurement standards learn about 
Principles of industrial instrumentation. Electrical measuring instrument Electronic measuring 
instrument Safety and Occupational Health Energy meter Environmental measuring instrument 
Instrumentation for refrigeration systems Solar instrument Instrumentation for maintenance 
Measurement and measurement applications for energy. 
 
.1.011/.8 ĔŅĶŀŀĔŐĭĭŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃŏėĶŊŗŀĚěńĔĶ 2(2-0-4) 
    (Design of Power and Machine Technology)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸŏĭŊŘŀĚĨƟĬȮĽĴĭńĨŇĕŀĚĺńĨĩŋȮĪķļġňĕŀĚėĺŅĴĺŇĭńĨŇȮĔŅĶŀŀĔŐĭĭĽƞĺĬĕŀĚ
ŏėĶŊŗŀĚěńĔĶĔĸŀĵƞŅĚĚƞŅĵȮŏĝƞĬȮľĴŋħĵŘŜŅȮŀŋĮĔĶĦƢĕńĬĽĔĶŌȮĽĸńĔȮŏıĸŅȮĽĮĶŇĚȮŏĮƦĬĨƟĬ 

Fundamental of mechanical design, properties of materials, theories of failure, 
design of simple machine elements, rivets, screw fasteners, keys and pins, shafts, springs, poer 
screws, coupling etc. 

 
030233109 ıŊŘĬģŅĬĶŃĭĭœĲĲƚŅŀŋĨĽŅľĔĶĶĴ 2(2-0-4) 

 (Fundamental of Industrial Electrical System)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚŐĸŃĔĶŃŐĽĽĸńĭıŊŘĬģŅĬȮŐĶĚħńĬœĲĲƚŅȮĔĶŃŐĽœĲĲƚŅŐĸŃ
ĔŜŅĸńĚœĲĲƚŅŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅŏĭŊŘŀĚĨƟĬȮŏėĶŊŗŀĚĔŜŅŏĬŇĬœĲĲƚŅȮĴŀŏĨŀĶƢœĲĲƚŅŐĸŃľĴƟŀŐĮĸĚœĲĲƚŅȮĺĚěĶœĲĲƚŅĽŅĴŏĲĽȮ
ĶŃĭĭĽŅĵĽƞĚȮŏėĶŊŗŀĚĴŊŀĺńħœĲĲƚŅıŊŘĬģŅĬȮĶŃĭĭœĲĲƚŅŐĸŃľĴƟŀŐĮĸĚœĲĲƚŅȮĶŃĭĭœĲĲƚŅŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

Basic Dc and AC circuit analysis, voltage, current and power transformers, 
introduction to electrical machinery, generators, motors and transformers, concepts of three-
phase systems, method of power transmission, introduction to basic electrical instruments, 
electrical power system in industrial plants. 
 
030233114 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĚŅĬŀŋĨĽŅľĔĶĶĴ 3(3-0-6) 
 (Industrial Energy Management)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĔŅĶěńħĔŅĶŀŋĮĔĶĦƢĨƞŅĚŕȮĪňŗŒĝƟıĸńĚĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏıŊŗŀĸħĨƟĬĪŋĬĔŅĶįĸŇĨȮŐĸŃĔŅĶ
ěńħĔŅĶȮĔŅĶĨĶĺěĺŇŏėĶŅŃľƢĔŅĶŒĝƟıĸńĚĚŅĬȮœĲĲƚŅȮıĸńĚĚŅĬėĺŅĴĶƟŀĬȮľĶŊŀıĸńĚĚŅĬŀŊŗĬŕȮŒĬĔĶŃĭĺĬĔŅĶįĸŇĨȮœħƟŐĔƞȮ
ŀŋĮĔĶĦƢŒĬĶŃĭĭœŀĬŘŜŅŐĸŃėŀĬŏħĬŏĽĪȮĔŅĶŏįŅœľĴƟȮŏĨŅŏįŅȮŏĨŅŀĭȮĶŃĭĭĪŜŅėĺŅĴŏĵŖĬȮľƟŀĚŏĵŖĬȮľƟŀĚŐĝƞŐĕŖĚȮ
ĶŃĭĭŀŅĔŅĻŀńħȮĮƤƨĴȮŐĸŃĔŅĶĬŜŅıĸńĚĚŅĬŏľĸŊŀĪŇŘĚĔĸńĭĴŅŒĝƟŒľĴƞȮĔŅĶĪŜŅĽĴħŋĸıĸńĚĚŅĬȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮ
įĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴěŅĔĔŅĶŒĝƟıĸńĚĚŅĬȮĔġľĴŅĵȮıĶŃĶŅĝĭńĠĠńĨŇŏĔňŗĵĺĕƟŀĚıĸńĚĚŅĬĪňŗȮŐĸŃĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸĔŅĶĸħĨƟĬĪŋĬ 
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Management for reduction of production and management cost in industrial, 
analysis for power in process, such as steam devices and condensate, combustion, furnace, 
oven, refrigeration system, cold storage, freezer, air compressor, pump and heat recovery, 
energy balance energy conservation and the impacts of energy utilization on the environment, 
energy laws, measurement and evaluation of cost reduction. 
 
030233115 ŏĽňĵĚŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĵŅĬĵĬĨƢ 2(2-0-4) 
 (Automotive Noise and Vibration)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ.1.721///ȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ  

ĔŅĶĽńŗĬĽŃŏĪŊŀĬȮĽĴĔŅĶĶŃĭĭŏĝŇĚŏĽƟĬȮĔŅĶĨŀĭĽĬŀĚĕŀĚĶŃĭĭȮıķĨŇĔĶĶĴĕŀĚėĸŊŗĬŏĽňĵĚȮ
ŐľĸƞĚĪňŗĴŅĕŀĚŏĽňĵĚĽĳŅıŐĺħĸƟŀĴŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬŐĸŃįĸĔĶŃĪĭĪňŗĴňŏėĶŊŗŀĚĴŊŀŐĸŃĔŅĶĺńħĪńŗĺœĮĨŀĭĽĬŀĚĪŅĚ
ĽĶňĶĺŇĪĵŅŐĸŃŀńĨĬńĵŏıŊŗŀŏĽňĵĚŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĵŅĬĵĬĨƢȮŏĪėĬŇėĔŅĶĸħŐĸŃĔŅĶėĺĭėŋĴĽńĠĠŅĦĔŅĶĶĭĔĺĬ
ŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĶĩĵĬĨƢ 

Vibration, Linear equations, System Response, The behavior of sound wave, The 
source of the noise, vibration environment and effect on measurement tools, General 
physiological and subjective responses to noise and vibration, Vehicle Vibration, Automotive 
Techniques to reduce and control noise and vibration in the vehicle. 

 
030233116 ŀŅĔŅĻıĸĻŅĽĨĶƢ 2(2-0-4) 

 (Aerodynamics)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĮĶŃĺńĨŇĕŀĚŀŅĔŅĻıĸĻŅĽĨĶƢ ĽĴĶĶĩĬŃĕŀĚĵŅĬĵĬĨƢ įĸěŅĔĶŃĭĭŀŅĔŅĻıĸĻŅĽĨĶƢĨƞŀėĺŅĴȮȮȮ
ĪĶĚĨńĺ ėĺŅĴĮĸŀħĳńĵŐĸŃĮĶŃĽŇĪīŇĳŅıĵŅĬĵĬĨƢ ĔŅĶœľĸĕŀĚŀŅĔŅĻ 

History of aerodynamics, performance of motor vehicles, Effect of aerodynamic 
system on stability, safety and performance of motor vehicles, Air Flow. 

 
030233117 œŁħĶŀĸŇĔĽƢŐĸŃĬŇĺŐĴĨŇĔĽƢĽŜŅľĶńĭĵŅĬĵĬĨƢ 2(2-0-4) 

 (Hydraulics and Pneumatics for Automotive)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĽńĠĸńĔļĦƢŐĸŃĺĚěĶĕŀĚĶŃĭĭœŁħĶŀĸŇĔĽƢŒĬĵŅĬĵĬĨƢȮĶŃĭĭıĺĚĴŅĸńĵȮĶŃĭĭŏĭĶĔȮĶŃĭĭĽƞĚĔŜŅĸńĚĶĩĵĬĨƢ
ĕĬŅħŏĸŖĔȮŏėĶŊŗŀĚěńĔĶĔĸľĬńĔȮĽńĠĸńĔļĦƢŐĸŃĺĚěĶŏĭĶĔĸĴŒĬĵŅĬĵĬĨƢĕĬŅħŒľĠƞȮȮĶĩĭĶĶĪŋĔȮĶĩıƞĺĚŐĸŃĶĩőħĵĽŅĶ 

Hydraulics symbol and system in vehicle, steering system, brake system, 
powertrain system, Small vehicle. Heavy machinery, Symbol and brake circuit of trucks, trailer 
and bus. 
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030233118 ŏĪėőĬőĸĵňĶŃĭĭŏėĶŊŗŀĚĔĸĳŅĵŒĬŀŅėŅĶ 2(2-0-4) 
 (Mechanical System Technology in Buildings)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň  
ĔŅĶěńħĔŅĶŐĸŃĔŅĶĺŅĚŐįĬŏĔňŗĵĺĔńĭĚŅĬĶŃĭĭŒĬŀŅėŅĶȮĶŃĭĭĔŅĶěƞŅĵĬŘŜŅȮĶŃĭĭĬŘŜŅĪŇŘĚȮĶŃĭĭĪƞŀ

ŐĔƠĽȮĶŃĭĭħńĭŏıĸŇĚȮĶŃĭĭĮƚŀĚĔńĬŀńėėňĳńĵȮĶŃĭĭĮĶńĭŀŅĔŅĻŐĸŃĶŃĭŅĵŀŅĔŅĻȮĶŃĭĭėĺĭėŋĴŏĽňĵĚĶĭĔĺĬ 
Management and planning system in the building, water supply system, Sewage 

system, gas pipingȮsystem, Fire extinguishing system, Fire protection system, Ventilation and air 
conditioning system, Noise control system. 

 
030233119 ŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻ 2(2-0-4) 

 (Refrigeration and Air Conditioning Technology)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň 

ĔŅĶĺŇŏėĶŅŃľƢĺńĢěńĔĶĪŜŅėĺŅĴŏĵŖĬŐĭĭŀńħœŀȮŀŋĮĔĶĦƢŐĸŃĔŅĶėĺĭėŋĴȮĽĳŅĺŃŐĸŃĔĶŃĭĺĬĔŅĶĕŀĚ
ŀŅĔŅĻĨŅĴœĞőėĶŏĴĨĶŇĔȮĔŅĶĮĶŃĴŅĦĳŅĶŃĔŅĶĪŜŅėĺŅĴŏĵŖĬȮŀŋĮĔĶĦƢĮĶńĭŀŅĔŅĻȮĔŅĶŀŀĔŐĭĭĶŃĭĭĪƞŀŐĸŃĔŅĶ
ĔĶŃěŅĵŀŅĔŅĻȮĽŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭĪƞŀĽŜŅľĶńĭĽŅĶĪŜŅėĺŅĴŏĵŖĬȮĔŅĶėĺĭėŋĴĶŃĭĭĮĶńĭŀŅĔŅĻ
ŏĭŊŘŀĚĨƟĬ 

Analysis of vapor compression, refrigeration, psychometric properties and process 
of air, cooling load equipment and control estimation, air conditioning equipment, various 
types of air conditioning systems, air distribution and duct system design, refrigerants and 
refrigerant piping design, basic controls in air conditioning. 
 
030233/0/ ĔŅĶįĸŇĨĵŅĬĵĬĨƢ 3(3-0-6) 

 (Automotive Manufacturing)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň  

ĻŉĔļŅīŋĶĔŇěŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢœĪĵȮĽĴŅėĴįŌƟįĸŇĨĝŇŘĬĽƞĺĬĵŅĬĵĬĨƢȮŐĬĺőĬƟĴĔŅĶįĸŇĨĝŇŘĬĽƞĺĬ
ŐĸŃĔŅĶįĸŇĨĵŅĬĵĬĨƢȮŏĪėĬŇėĔŅĶĮƚŀĚĔńĬĔŅĶįŇħıĸŅħȮěŇřĔŐĸŃĲƕĔŏěŀĶƢȮĶŃĭĭĽŅĵıŅĬĔŅĶĮĶŃĔŀĭŐĸŃĶŃĭĭ
ėĺĭėŋĴĔŅĶĮĶŃĔŀĭĵŅĬĵĬĨƢĽĴńĵŒľĴƞȮĶĺĴĪńŘĚĶŃĭĭĔŅĶįĸŇĨĪńĬŏĺĸŅıŀħň 

Study about Thai Automotive Industry Association (TAIA). Thai Autoparts 
Manufacturers Association, Trend of the production and manufacture of automotive parts, 
Poka-Yoke Technique. Jig and Fixture. The assembly line system and modern vehicle assembly 
line system, Just in time system. 
 
 
 
 

http://www.jigfixturedesign.com/jig-fixture-factorytools/jig-fixture.html
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030233122 ĔŅĶĮĶŃĔŀĭīŋĶĔŇěĵŅĬĵĬĨƢ 3(3-0-6) 
 (Automotive Business Operation)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň  
ĔŅĶěŜŅŐĬĔĮĶŃŏĳĪīŋĶĔŇěĵŅĬĵĬĨƢȮĔŅĶĭŜŅĶŋĚĶńĔļŅĵŅĬĵĬĨƢȮĔŅĶŀŀĔŐĭĭĺŅĚįńĚőĶĚĚŅĬħƟŅĬĵŅĬ

ĵĬĨƢŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬŒĬĔŅĶŒĝƟĚŅĬȮĔŅĶěŜŅľĬƞŅĵŐĸŃĔŅĶĨńŘĚĻŌĬĵƢĭĶŇĔŅĶȮĔŅĶĭĶŇľŅĶĚŅĬĭŋėėĸħƟŅĬĔŅĶŏĚŇĬȮ
ĔŅĶĭńĠĝňȮĔŅĶėĺĭėŋĴŀŃœľĸƞȮŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıĚŅĬĭĶŇĔŅĶ 

Classification of automotive business. Automotive maintenance, plant layout and 
design for automotive manufacturing and the necessary tools. The distribution and service 
centreȮestablishment. Human Resource Management, financial, Accounting, Spare part control 
and Service Quality Management. 
 
030233126 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 2(2-0-4) 
 (Heat Transfer)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĶŌĮŐĭĭĕŀĚĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮĔŅĶĬŜŅėĺŅĴĶƟŀĬŐĸŃĽĴĔŅĶėŜŅĬĺĦȮĸńĔļĦŃĕŀĚĔŅĶĬŜŅėĺŅĴ
ĶƟŀĬėĚĨńĺŐĭĭȮ/ȮŐĸŃȮ0ȮĴŇĨŇȮŐĸŃĔŅĶĬŜŅėĺŅĴĶƟŀĬŐĭĭœĴƞėĚĨńĺȮĔŅĶıŅėĺŅĴĶƟŀĬŐĭĭĭńĚėńĭĽŜŅľĶńĭĔŅĶœľĸ
ĳŅĵŒĬŐĸŃĔŅĶœľĸĳŅĵĬŀĔȮĔŅĶıŅėĺŅĴĶƟŀĬŐĭĭŀŇĽĶŃĔŅĶĶńĚĽňŀŋĦľĳŅıȮŐĸŃĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬőħĵĔŅĶŐįƞ
ĶńĚĽň 

Models of heat transfer, thermal conductivity, heat conduction equation, steady 
state one and two dimensional heat conduction heat conduction, unsteady-state heat 
conduction, internal and external forced convention heat transfer, free convection heat 
transfer, thermal radiation and radiation heat transfer. 

 
030233132 ŏĪėőĬőĸĵňĔńĚľńĬ 3(3-0-6) 

 (Turbine Technology)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : 030223134 ŏĪŀĶƢőĴĲĸŌŀŇħĽƢĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬ  

ĸńĔļĦŃőėĶĚĽĶƟŅĚ ľĸńĔĔŅĶĪŜŅĚŅĬĔńĚľńĬŐĭĭĨƞŅĚŕ ĶŃĭĭĔŅĶėĺĭėŋĴ ĔŅĶŏħŇĬŏėĶŊŗŀĚ ĶŃĭĭ
ĮƚŀĚĔńĬ  ĔŅĶŀŀĔŐĭĭ ĔŅĶĪħĽŀĭ ĔŅĶĺńħ ĔŅĶĨŇħĨńŘĚŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅĨŅĴĝĬŇħĔŅĶœľĸ 

Structural, operation of various turbine, operation control, protection system, 
design, testing, measurement, Installation and maintenance according to the type of flow. 
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030233134 ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 3(3-0-6) 
 (Solar Energy)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĪķļġňĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬȮĔŅĶŐįƞĶńĚĽňĕŀĚħĺĚŀŅĪŇĨĵƢȮĔŅĶĮĶŃŏĴŇĬėƞŅıĸńĚĚŅĬŐĸŃĨŜŅŐľĬƞĚĪňŗ
ĨƟŀĚĔŅĶĔŅĶŀŀĔŐĭĭŐįĚĶńĭıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮĔŅĶŒĝƟıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢĔńĭĶŃĭĭŒľƟėĺŅĴĶƟŀĬŐĸŃĶŃĭĭȮȮȮȮ
ĪŜŅėĺŅĴŏĵŖĬȮĔŅĶĬŜŅıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢœĮŒĝƟĔńĭŀŋĨĽŅľĔĶĶĴ 

Theory of radiation, solar radiation, assessment of the energy and the design 
requirements of solar panels, using of solar systems for heating and cooling systems, solar 
energy applied to the industry.  
 

030233135 ŏĻĶļģĻŅĽĨĶƢȮıĸńĚĚŅĬȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 3(3-0-6) 
 (Economics, Energy and Environment)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

ŏĻĶļģĻŅĽĨĶƢıĸńĚĚŅĬŏĭŊŘŀĚĨƟĬȮŀŋĮĽĚėƢıĸńĚĚŅĬȮŀŋĮŅĪŅĬıĸńĚĚŅĬȮĨĸŅħıĸńĚĚŅĬȮĔŅĶĸħĸĚŐĸŃ
ĴŌĸėƞŅĪŋĬȮĨĸŅħĬŘŜŅĴńĬőĸĔȮŐĔƠĽīĶĶĴĝŅĨŇıĸńĚĚŅĬŀĬŅėĨȮĨĸŅħĩƞŅĬľŇĬőĸĔȮŀĬŋıńĬīƢıĸńĚĚŅĬȮŀĬŅėĨȮĪŅĚŏĸŊŀĔȮȮ
ĔŅĶĽĸńĭȮĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚȮœĲĲƚŅȮŐĸŃŏĻĶļģĻŅĽĨĶƢȮĵŌŏĶŏĬňĵĴȮıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢȮŐĸŃĪķļġňĔŅĶįĸŇĨĕƟŅĴ
ĝƞĺĚŏĺĸŅŏĭŊŘŀĚĨƟĬȮĳŅļňıĸńĚĚŅĬȮĔŅĶĔŜŅĔńĭĶŅėŅȮĔŅĶĵĔŏĸŇĔĔŅĶėĺĭėŋĴȮĬőĵĭŅĵĔŅĶŒĝƟıĸńĚĚŅĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĬőĵĭŅĵıĸńĚĚŅĬľĴŋĬŏĺňĵĬ 

Introduction to energy economics: Energy demand; Energy supply; Energy market. 
Discounting and capital values. The (Global?) oil market. A fuel of the future: natural gas. 
(Global?) coal market. Energy derivatives: futures; options, and swaps. Risk management. 
Electricity and economics. Uranium, nuclear energy, and an introduction to intertemporal 
production theory. Energy tax. Price regulation. Deregulation. Energy efficiency policy. 
Renewable energy policy. 

 
030233136 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĺńħĵŅĬĵĬĨƢ 2(2-0-4)  

 (Automotive Measurement and Analysis)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĺńħ ŏĪėĬŇėĔŅĶĺńħŐĸŃĽŀĭŏĪňĵĭŏėĶŊŗŀĚĴŊŀĺńħĵŅĬĵĬĨƢ ŏėĶŊŗŀĚĴŊŀ
ĺńħĪŅĚœĲĲƚŅ ŏėĶŊŗŀĚĺŇŏėĶŅŃľƢŐĔƠĽ ŏėĶŊŗŀĚĺńħĽĴĶĶĩĬŃŏėĶŊŗŀĚĵĬĨƢ  ŏėĶŊŗŀĚĪħĽŀĭŏĭĶĔ  ŏėĶŊŗŀĚĺńħĻŌĬĵƢĸƟŀĶĩĵĬĨƢ   
ŏėĶŊŗŀĚĩƞĺĚĽĴħŋĸĸƟŀĵŅĚ 

Analysis of the results of using measurement tools, the Measurement techniques 
and calibration. method, automotive measurement tools, electrical measurement tools , gas 
analyzer. Engine Dynamometer, Brake testing machine and Tire Balancer. 
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030233137 ŏĪėőĬőĸĵňœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵŅĬĵĬĨƢ 2(2-0-4) 
 (Automotive Electrical and Electronic Technology)Ȯ  

 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
ŀĚėƢĮĶŃĔŀĭĶŃĭĭœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢŒĬĵŅĬĵĬĨƢ ŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĺńħȮȮȮȮȮ

ŐĸŃėĺĭėŋĴ  ĔŅĶŒĝƟŐĸŃĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅĶŃĭĭĨƞŅĚŕ ĔŅĶĮĶŃŏĴŇĬįĸĕƟŀĴŌĸ 
Electrical and electronic components in  Automotive  vehicles, MeasurementȮtools 

and equipments, System Diagnostic, Data Evaluation. 
 
030233138 ŏĪėőĬőĸĵňľĴƟŀœŀĬŘŜŅŐĸŃőĶĚěńĔĶĨƟĬĔŜŅĸńĚ 3(3-0-6) 
 (Boiler and Power Plant Technology)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ030233141 ŏĪŀĶƢőĴĲĸŌŀŇħĽƢĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬ  

ĝĬŇħŐĸŃĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢľĴƟŀœŀĬŘŜŅȮőėĶĚĽĶƟŅĚĴŅĨĶģŅĬŐĸŃĔŅĶĨĶĺěĽŀĭĽĴĶĶĩĬŃŏėĶŊŗŀĚ
ĔŜŅŏĬŇħœŀĬŘŜŅȮĔŅĶĽńĬħŅĮĳŅĵŒĬȮĔŅĶėŜŅĬĺĦŐĸŃĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıȮĔŅĶŏħŇĬŏėĶŊŗŀĚŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅ
ŏėĶŊŗŀĚĔŜŅŏĬŇħœŀĬŘŜŅȮĶŃĭĭőĶĚĨƟĬĔŜŅĸńĚ ĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶŏĭŊŘŀĚĨƟĬ ĶŃĭĭėĺĭėŋĴĔŅĶĜňħĬŘŜŅĴńĬŏĝŊŘŀŏıĸŇĚŐĸŃ
ĔŅĶĽńĬħŅĮ ĔŅĶėĺĭėŋĴĔŅĶĽńĬħŅĮ ĸŇŘĬėĺĭėŋĴŐĸŃĔŅĶėĺĭėŋĴŀńĨőĬĴńĨŇĕŀĚľĴƟŀĬŘŜŅ  ĶŃĭĭėĺĭėŋĴĕŀĚľĴƟŀĬŘŜŅȮ
ĶŃĭĭėĺĭėŋĴĔńĚľńĬ ĔŅĶŏħŇĬŏėĶŊŗŀĚĔńĚľńĬŒĬľƟŀĚėĺĭėŋĴ 

The type and design of boiler equipment, the standards and monitoring 
performance steam generator, internal combustion, calculation and testing for efficiency,  
running and maintenance, boiler, power plant, Introduction to process control, Control 
systems, fuel injection and combustion, control combustion, Control valves and automatic 
control of the boiler, boiler controller, turbine controller, turbine control room. 
 

030233139 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭŐĽĚĽĺƞŅĚ 3(3-0-6) 
 (Energy Conservation and Illumination System Design)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň  
ĔŅĶŐįƞĔĶŃěŅĵĕŀĚėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅŐĸŃŐĽĚȮĔŅĶĺńħėĺŅĴŏĕƟĴĕŀĚĔŅĶĽƞŀĚĽĺƞŅĚ ĔŅĶŐįƞĶńĚĽňĕŀĚ

ĺńĨĩŋĶƟŀĬȮĔŅĶŐįƞĔĶŃěŅĵĕŀĚŐĽĚľĸŀħœĲȮĔŅĶĨŇħĨńŘĚľĸŀħœĲȮėŋĦĸńĔļĦŃĕŀĚĺńĽħŋĪňŗŒĝƟȮĔŅĶŀŀĔŐĭĭŐĽĚĽĺƞŅĚ
ĳŅĵŒĬŐĸŃĳŅĵĬŀĔŀŅėŅĶȮĔŅĶŒľƟŐĽĚĽĺƞŅĚŒĨƟĬŘŜŅȮĽĬŅĴĔňĿŅŐĸŃĩĬĬ ŏĮƦĬĨƟĬ ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŐĸŃĔŅĶ
ŀŀĔŐĭĭĶŃĭĭŐĽĚĽĺƞŅĚīĶĶĴĝŅĨŇĳŅĵŒĬŀŅėŅĶěŅĔĔŅĶŒĝƟėƞŅėĺŅĴŏĕƟĴŐĽĚĕŀĚĶńĚĽňŀŅĪŇĨĵƢȮŐĸŃĔŅĶėƞŅėĺŅĴĶƟŀĬ
ŏĕƟŅĽŌƞĳŅĵŒĬŀŅėŅĶœħƟőħĵĨĶĚĝƞĺĵĮĶŃľĵńħıĸńĚĚŅĬ 

Quantity of radiation of electromagnetic and light, measuring of illumination 
intensity, radiation of hot subject, lamp radiation, installation of lamp, characteristic of 
construction materials, lighting design interior and exterior of building, light for under water, 
sport complex and road etc, energy conservation and illumination, solar radiation and reduce 
inside building, saving energy. 
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030233140 ĔŅĶŏįŅœľĴƟŐĸŃĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬĝňĺĴĺĸ 3(3-0-6) 
 (Combustion and Bio-energy Conservation)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅııĸńĚĚŅĬĝňĺĴĺĸȮĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬħƟĺĵĔĶŃĭĺĬĔŅĶŀŋĦľĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶŏįŅœľĴƟȮĔĶŃĭĺĬĔŅĶœıőĶœĸĞŇĽȮĔĶŃĭĺĬĔŅĶŐĔĽĞŇĲƕŏėĝńŗĬȮĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬ  ĝňĺĴĺĸħƟĺĵĔĶŃĭĺĬĔŅĶ
ĝňĺŏėĴňȮĔŅĶľĴńĔȮĔŅĶĵƞŀĵĽĸŅĵħƟĺĵőħĵĮĶŅĻěŅĔŀŅĔŅĻ ŏĮƦĬĨƟĬȮĮƤĠľŅŐĸŃŀŋĮĽĶĶėĔŅĶĽƞĚŏĽĶŇĴĔŅĶŒĝƟıĸńĚĚŅĬ
ĝňĺĴĺĸŐĸŃŐĬĺĪŅĚŐĔƟœĕįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 

Assessment of biomass energy potential,Ȯbiomass energy conversion by thermal 
process such as direct combustion, pyrolysis, gasification,Ȯbiomass energy conversion by 
biochemical process such as fermentation, anaerobic digestion, problem and barriers to the 
support of biomass energy and strategies for removing barriers. 
 

030233141 ŏĪŀĶƢőĴĲĸŌŀŇħĽƢĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬ 2(2-0-4) 
 (Thermofluids for Energy Technology)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŏĭŊŘŀĚĨƟĬȮľĸńĔĔŅĶŐĸŃĬŇĵŅĴıŊŘĬģŅĬȮėŋĦĽĴĭńĨŇŐĸŃĽĩŅĬŃĕŀĚĽŅĶĭĶŇĽŋĪīŇśȮĚŅĬ

ŐĸŃėĺŅĴĶƟŀĬȮĔġĕƟŀĪňŗľĬŉŗĚĕŀĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮĶŃĭĭėĚĴĺĸŐĸŃĶŃĭĭėĚĮĶŇĴŅĨĶȮĔĸĻŅĽĨĶƢĕŀĚĕŀĚœľĸ
ŏĭŊŘŀĚĨƟĬȮėŋĦĽĴĭńĨŇĕŀĚĕŀĚœľĸȮĔġĔŅĶŀĬŋĶńĔļƢĴĺĸȮőĴŏĴĬĨńĴŐĸŃıĸńĚĚŅĬ ĽĴħŋĸĽĩŇĨĕŀĚĕŀĚœľĸȮĽĴĔŅĶĕŀĚ
ŏĭŀĶƢĬŌĸĸňĽĬŅĴĔŅĶœľĸȮĔŅĶœľĸŐĭĭĪĶĚĨńĺŐĸŃœĴƞŀńħĨńĺœħƟ ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŏĭŊŘŀĚĨƟĬȮĔŅĶĬŜŅȮĔŅĶıŅŐĸŃ
ĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬȮĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŐĭĭĨƞŅĚŕ 

Fundamental concepts in thermodynamics, properties of pure substances, work 
and heat, first laws of thermodynamics, introduction to fluid mechanics, fluid properties, 
amlqcpt_rgmlȮmdȮk_qq*ȮkmkclrskȮ_lbȮclcpew*ȮdjsgbȮqr_rga*Ȯ@cplmsjjgŲqȮcos_rgml*Ȯgltroduction to 
heat transfer, heat conduction, heat convection and radiation, heat exchanger. 
 
030233142 ŏĪėőĬőĸĵňĵŅĬĵĬĨƢȮ/ 

(Automotive Technology I)  
2(2-0-4) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  
ĔŅĶŀŀĔŐĭĭĺŇĺńĥĬŅĔŅĶĕŀĚĶĩĵĬĨƢŐĸŃŏėĶŊŗŀĚĵĬĨƢȮĶĩĵĬĨƢĮĶŃľĵńħıĸńĚĚŅĬȮĶĩĵĬĨƢœŁĭĶŇħȮ

ĽĴĶĶĩĬŃŏėĶŊŗŀĚĵĬĨƢŐĸŃĔŅĶĪħĽŀĭŏėĶŊŗŀĚĵĬĨƢŏĭĬĞŇĬŐĸŃħňŏĞĸȮŏėĶŊŗŀĚĵĬĨƢľĸŅĵĽŌĭŐĸŃěŋħĶŃŏĭŇħȮĶŃĭĭ
ŏĝŊŘŀŏıĸŇĚŐĸŃěŋħĶŃŏĭŇħȮĶŃĭĭœŀħňȮĶŃĭĭĮĶŃěŋœŀħňŐĭĭŐĮĶįńĬ&ĺňĺňĪň-œŀ'ȮŐĸŃœŀŏĽňĵȮĶŃĭĭľĸƞŀĸŊŗĬȮŐĸŃĶŃĭĭ
ľĸƞŀŏĵŖĬĝŇŘĬĽƞĺĬĶĩĵĬĨƢŐĸŃĶŃĭĭėĺĭėŋĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏėĶŊŗŀĚĵĬĨƢ 
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Evolution of engine andȮcar design, Energy Saving car, Hybrid cars, Engine 
Performance and engine testing fpr petrol and diesel engines. Mutil Cylinder engine and ignition 
system Fuel System , Air Induction System, VVTI System and exhaust systems, lubrication and 
cooling system and electronic engine control system. 

  
030233143 ŏĪėőĬőĸĵňĵŅĬĵĬĨƢȮ0 

(Automotive Technology II)  
3(3-0-6) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ.1.013/42ȮŏĪėőĬőĸĵňĵŅĬĵĬĨƢȮ/  
ĔŜŅĸńĚŐĸŃŐĶĚĕńĭŏėĸŊŗŀĬĶĩĵĬĨƢȮĶŃĭĭĽƞĚĩƞŅĵĔŜŅĸńĚĕńĭŏėĸŊŗŀĬĶĩĵĬĨƢȮŏĔňĵĶƢŀńĨőĬĴńĨŇȮĶŃĭĭ

ĕńĭŏėĸŊŗŀĬȮ2ȮĸƟŀȮőėĶĚĶĩȮĸƟŀŐĸŃĨĸńĭĸŌĔĮƘĬĸƟŀȮĶŃĭĭŐĕĺĬĸƟŀŏĝŊŗŀĴőĵĚľĬƟŅľĸńĚȮĶŃĭĭŐĕĺĬĸƟŀĸĴȮĶŃĭĭŐĭĶĔ
ĸĴȮĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıŏĭĶĔȮĶŃĭĭĕńĭŏĸňŘĵĺıĺĚĴŅĸńĵĔŜŅĸńĚȮĶŃĭĭėŋĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶŏĭĶĔŐĸŃĔŅĶĪĶĚ
ĨńĺĕŀĚĶĩĵĬĨƢ 

Power and Tractive Force, Transmission and Driveline System, Automatic 
Transmission, 4WD System, Chassis, Wheel and Wheel Bearing, Suspension system, Air 
Suspension system Air Brake, Brake Performance, Steering System, Power Steering Electronic 
Control, Vehicle Stability. 
 
030233221 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭĵŅĬĵĬĨƢȮ1 1(0-2-1) 

 (Special Project for Automotive I)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ŒľƟĬńĔĻŉĔļŅĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵĔŅĶĪŜŅőėĶĚĚŅĬıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮŏĴŊŗŀįƞŅĬĔŅĶĬŜŅŏĽĬŀŐĸƟĺŒľƟ
ĬńĔĻŉĔļŅŀŀĔŐĭĭŐĸŃĽĶƟŅĚőėĶĚĚŅĬıŇŏĻļȮ1 őħĵĨƟŀĚěńħĪŜŅőėĶĚĚŅĬŏıŊŗŀĬŜŅŏĽĬŀ őħĵĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟ
ėŜŅŐĬŃĬŜŅ 

Students practice to present and discuss about the special project. After the 
presentation, the students design and build their own special project. The project proposal has 
to be made for presentation under the advisor advice. 
 
030233222 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭĵŅĬĵĬĨƢȮ2 3(0-6-3) 

 (Special Project for Automotive II)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : 030233221 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭĵŅĬĵĬĨƢȮ1 

ŒľƟĬńĔĻŉĔļŅĪŜŅőėĶĚĚŅĬŒľƟŏĽĶŖěĽĴĭŌĶĦƢȮěŃĨƟŀĚŏĕňĵĬĶŅĵĚŅĬĮĶŃĔŀĭőėĶĚĚŅĬıŇŏĻļĪńŘĚľĴħȮȮȮȮȮȮ
5 ĭĪĕŀĚĮĶŇĠĠŅĬŇıĬīƢŒľƟŏĮƦĬĨŅĴĕƟŀĔŜŅľĬħĕŀĚĺŇĪĵŅĸńĵȮőħĵěŃĨƟŀĚěńħĪŜŅėŌƞĴŊŀĔŅĶŒĝƟĚŅĬĕŀĚőėĶĚĚŅĬıŇŏĻļȮ
ŏıŇŗĴĕŉŘĬȮ1 ĜĭńĭȮĨŅĴĕƟŀĔŜŅľĬħĕŀĚĳŅėĺŇĝŅ 
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QrsbclrqȮumpiȮmlȮ_ȮnpmhcarȮrgjjȮgrŲqȮamknjcrc,ȮQrsbclrqȮf_qȮrmȮupgrcȮ_ȮnpmhcarȮ
report about five chapters following the requirement of the college. Moreover students has to 
made a project manual following the department requirement. 
 
030233223 œĪĶőĭőĸĵňĽŜŅľĶńĭĵŅĬĵĬĨƢ 3(3-0-6) 

 (Tribology for Automotive)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň  

ľĸńĔĔŅĶıŊŘĬģŅĬœĪĶőĭőĸĵňȮĔĸœĔĔŅĶĽŉĔľĶŀȮĔŅĶĽŉĔľĶŀŐĭĭĕŋħĕňħȮĔŅĶĽŉĔľĶŀŐĭĭĵŉħĨŇħȮȮȮȮȮ
ĔŅĶĽŉĔľĶŀŐĭĭĸƟŅĨńĺȮĔŅĶĽŉĔľĶŀŐĭĭĮĢŇĔŇĶŇĵŅŏėĴňȮĔŅĶĨĶĺěĺŇŏėĶŅŃľƢĔŅĶĽŉĔľĶŀȮőľĴħĔŅĶľĸƞŀĸŊŗĬȮĝĬŇħŐĸŃ
ėŋĦĽĴĭńĨŇĕŀĚĽŅĶľĸƞŀĸŊŗĬȮĶŃĭĭĔŅĶľĸƞŀĸŊŗĬĝŇŘĬĽƞĺĬŐĸŃŏĸŊŀĔĝĬŇħĕŀĚĽŅĶľĸƞŀĸŊŗĬȮĬŘŜŅĴńĬľĸƞŀĸŊŗĬŏėĶŊŗŀĚĵĬĨƢ
ĽńĬħŅĮĳŅĵŒĬȮĔŅĶľĸƞŀĸŊŗĬĶŀĚĸŊŗĬȮĔŅĶľĸƞŀĸŊŗĬŏĲƘŀĚȮĔŅĶĺŇŏėĶŅŃľƢĽŅĶľĸƞŀĸŊŗĬŒĝƟŐĸƟĺ 

Basic principles of tribology,  Wear mechanism, Abrasive Wear. Adhesive Wear. 
Fatigue Wear, Tribochemical reaction, Wear Analysis, Lubrication mode, The type and 
properties of the lubricant. Lubrication system components and lubricant selection,  Engine oil, 
Bearing lubrication, Gear Lubrication, Used Oil Analysis. 

 
 

030233235 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭıĸńĚĚŅĬȮ1 1(0-2-1) 
 (Special Project for Energy I)Ȯ  

 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
ŒľƟĬńĔĻŉĔļŅĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵĔŅĶĪŜŅőėĶĚĚŅĬıŇŏĻļȮŏĴŊŗŀįƞŅĬĔŅĶĬŜŅŏĽĬŀŐĸƟĺŒľƟĬńĔĻŉĔļŅ

ŀŀĔŐĭĭŐĸŃĽĶƟŅĚőėĶĚĚŅĬȮĬńĔĻŉĔļŅĨƟŀĚěńħĪŜŅőėĶĚĚŅĬŏıŊŗŀĬŜŅŏĽĬŀ őħĵĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėŜŅŐĬŃĬŜŅ 
Student presentations and discussion on the special project, the students design 

and build the project, present the project by adviser advice. 
 

030233236 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭıĸńĚĚŅĬȮ2 3(0-6-3) 
 (Special Project for Energy II)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8ȮȮ.1.011013ȮőėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭıĸńĚĚŅĬȮ1 
ŒľƟĬńĔĻŉĔļŅĪŜŅőėĶĚĚŅĬŒľƟŏĽĶŖěĽĴĭŌĶĦƢȮŏĕňĵĬĶŅĵĚŅĬĮĶŃĔŀĭőėĶĚĚŅĬıŇŏĻļĪńŘĚľĴħȮ5 ĭĪȮȮȮȮȮȮȮ

ŒĬĶŌĮŐĭĭĕŀĚĮĶŇĠĠŅĬŇıĬīƢȮŒľƟŏĮƦĬĨŅĴĕƟŀĔŜŅľĬħĕŀĚĺŇĪĵŅĸńĵȮŐĸŃěńħĪŜŅėŌƞĴŊŀĔŅĶŒĝƟĚŅĬĕŀĚőėĶĚĚŅĬıŇŏĻļ
ĨŅĴĕƟŀĔŜŅľĬħĕŀĚĳŅėĺŇĝŅ 

Students complete their project, Special Project report includes all five chapters in 
the thesis as the requirements of the College, and Provide instruction in the use of the special 
requirements of the projects department. 

 
 

http://www.kittiwake.com/lubricating-oil-lube-analysis-testing
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030233237 ĮĢŇĭńĨŇĺŇĝŅĝňıĕŀĚıĸńĚĚŅĬ 3(0-6-3)  
 (Professional Practice for Energy)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

ĮĢŇĭńĨŇĔŅĶĪħĸŀĚŏĺĽŏĞĸėĺŅĴħńĬĽŌĚȮĮƤƩĴŐĸŃıńħĸĴȮĶŃĭĭĪŜŅėĺŅĴŏĵŖĬŐĸŃĶŃĭĭĮĶńĭŀŅĔŅĻȮ
ĶŃĭĭĸĴŀńħŐĸŃœŁħĶŀĸŇĔȮĝŋħėĺĭėŋĴħƟĺĵıňŐŀĸĞňȮĶŃĭĭŏĝŇĚĔĸŒĬŀŅėŅĶȮĪƞŀŐĸŃŀŋĮĔĶĦƢĪƞŀȮľĴƟŀœŀĬŘŜŅȮĔŅĶ
ĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚěńĔĶĔĸĪňŗĴňĔŅĶĽńŗĬĽŃŏĪŊŀĬ 

Practice high pressure vessel, pump and fan, refrigeration and air conditioning 
system, Compressed air and hydraulic systems, PLC controller, Mechanical systems in buildings, 
pipe and fittings, boiling, maintenance of mechanical vibration. 

 
030233303 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 1(0-2-1) 

 (Information Technology for Industries Laboratory)    
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĮĢŇĭńĨŇĔŅĶĔŅĶŐĔƟĮƤĠľŅħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĮĢŇĭńĨŇĔŅĶĔŅĶŒĝƟĚŅĬ
őĮĶŐĔĶĴŏĕňĵĬŐĭĭŏĭŊŘŀĚĨƟĬȮĮĢŇĭńĨŇĔŅĶĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢĝƞĺĵŒĬĔŅĶŀŀĔŐĭĭĽŜŅľĶńĭıĸńĚĚŅĬŐĸŃĵŅĬĵĬĨƢȮŐĸŃ
ĮĢŇĭńĨŇĔŅĶĔŅĶĽĶƟŅĚőėĶĚĚŅĬħƟĺĵĺŇīňĔŅĶŏĝŇĚĶŃĭĭ 

Laboratory the solution processes with information technology, practice using the 
preliminary drawings, practice computer aided design for energy and automotive, and practice 
for project by means of the system. 
 

030233304 ĮĢŇĭńĨŇĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ       1(0-2-1' 
 (Measurement and Instrumentation for Energy Laboratory)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĮĢŇĭńĨŇĔŅĶŒĝƟĚŅĬĕŀĚŏėĶŊŗŀĚĴŊŀĺńħŀŋĨĽŅľĔĶĶĴȮŏėĶŊŗŀĚĴŊŀĺńħœĲĲƚŅȮŏėĶŊŗŀĚĴŊŀĺńħĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ŏėĶŊŗŀĚĴŊŀĺńħħƟŅĬėĺŅĴĮĸŀħĳńĵŐĸŃŀŅĝňĺŀĬŅĴńĵȮŏėĶŊŗŀĚĴŊŀĺńħħƟŅĬıĸńĚĚŅĬȮŏėĶŊŗŀĚĴŊŀĺńħħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮ
ŏėĶŊŗŀĚĴŊŀĺńħĽŜŅľĶńĭĶŃĭĭĪŜŅėĺŅĴŏĵŖĬȮŏėĶŊŗŀĚĴŊŀĺńħıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮŏėĶŊŗŀĚĴŊŀĺńħħƟŅĬĚŅĬĞƞŀĴĭŜŅĶŋĚĶńĔļŅȮŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢŒĬĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ 
 Laboratory of industrial instrumentation, electrical measuring instrument Electronic 
measuring instrument Safety and Occupational Health Energy meter Environmental measuring 
instrument Instrumentation for refrigeration systems Solar instrument Instrumentation for 
maintenance Measurement and measurement applications for energy. 
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.1.011305 ĮĢŇĭńĨŇĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃŏėĶŊŗŀĚěńĔĶ 1(0-2-1) 
    (Design of Power and Machine Laboratory)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĮĢŇĭńĨŇĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸŏĭŊŘŀĚĨƟĬȮĽĴĭńĨŇĕŀĚĺńĨĩŋȮĮĢŇĭńĨŇĔŅĶŀŀĔŐĭĭĽƞĺĬĕŀĚ
ŏėĶŊŗŀĚěńĔĶĔĸŀĵƞŅĚĚƞŅĵȮŏĝƞĬȮľĴŋħĵŘŜŅȮŀŋĮĔĶĦƢĕńĬĽĔĶŌȮĽĸńĔȮŏıĸŅȮĽĮĶŇĚȮŏĮƦĬĨƟĬ 

Laboratory fundamental of mechanical design, practice design of simple machine 
elements, rivets, screw fasteners, keys and pins, shafts, springs, poer screws, coupling etc. 

 
030233306 ĮĢŇĭńĨŇĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 1(0-2-1) 
 (Heat Transfer Laboratory)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĮĢŇĭńĨŇĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮĮĢŇĭńĨŇĔŅĶĬŜŅėĺŅĴĶƟŀĬȮĮĢŇĭńĨŇĔŅĶıŅėĺŅĴĶƟŀĬȮŐĸŃĮĢŇĭńĨŇĔŅĶ
ĩƞŅĵŏĪėĺŅĴĶƟŀĬőħĵĔŅĶŐįƞĶńĚĽň 

Laboratory of heat transfer, practice of heat conduction,  practice of convection 
heat transfer and practice radiation heat transfer. 
 
030233307 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĶŃĭĭœĲĲƚŅŀŋĨĽŅľĔĶĶĴ 1(0-2-1) 

 (Fundamental of Industrial Electrical System Laboratory)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚŐĸŃĔĶŃŐĽĽĸńĭıŊŘĬģŅĬȮŐĶĚħńĬœĲĲƚŅȮĔĶŃŐĽœĲĲƚŅŐĸŃ
ĔŜŅĸńĚœĲĲƚŅŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅŏĭŊŘŀĚĨƟĬȮŏėĶŊŗŀĚĔŜŅŏĬŇĬœĲĲƚŅȮĴŀŏĨŀĶƢœĲĲƚŅŐĸŃľĴƟŀŐĮĸĚœĲĲƚŅȮĺĚěĶœĲĲƚŅĽŅĴŏĲĽȮ
ĶŃĭĭĽŅĵĽƞĚȮŏėĶŊŗŀĚĴŊŀĺńħœĲĲƚŅıŊŘĬģŅĬȮĶŃĭĭœĲĲƚŅŐĸŃľĴƟŀŐĮĸĚœĲĲƚŅȮĶŃĭĭœĲĲƚŅŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 

Laboratory basic Dc and AC circuit analysis, voltage, current and power 
transformers, introduction to electrical machinery, generators, motors and transformers, 
concepts of three-phase systems, method of power transmission, introduction to basic 
electrical instruments, electrical power system in industrial plants. 
 
030233308 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĵŅĬĵĬĨƢȮ 

(Automotive Technology Laboratory)  
1(0-2-1) 

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  
ĮĢŇĭńĨŇĔŅĶŀŀĔŐĭĭĔŅĶĪħĽŀĭŏėĶŊŗŀĚĵĬĨƢȮĔŅĶĪħĽŀĭŏėĶŊŗŀĚĵĬĨƢĭĬŐĪƞĬĪħĽŀĭȮĔŅĶŏĔŖĭĕƟŀĴŌĸȮ

ĔŅĶĺŇŏėĶŅŃľƢįĸȮĮĢŇĭńĨŇĔŅĶĨĶĺěĺńħĴĸıŇļœŀŏĽňĵŏėĶŊŗŀĚĵĬĨƢ 
Laboratory engine test design, test bench test engine, data collection analysis of 

results, engine exhaust emission measurement. 
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030233309 ĮĢŇĭńĨŇĔŅĶŏĽňĵĚŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĵŅĬĵĬĨƢ 1(0-2-1) 
 (Automotive Noise and Vibration Laboratory)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň  

ĮĢŇĭńĨŇĔŅĶħƟŅĬŏĽňĵĚŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĵŅĬĵĬĨƢȮŐĸŃŏėĶŊŗŀĚĔĸŏĭŊŘŀĚĨƟĬ 
Laboratory for automotive noise and vibration and intro of mechanical. 

 
030233315 ĮĢŇĭńĨŇĔŅĶŀŅĔŅĻıĸĻŅĽĨĶƢ 1(0-2-1) 

 (Aerodynamics Laboratory)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĮĢŇĭńĨŇĔŅĶŀŅĔŅĻıĸĻŅĽĨĶƢ ĮĢŇĭńĨŇĔŅĶĵŅĬĵĬĨƢ ĮĢŇĭńĨŇĔŅĶĶŃĭĭŀŅĔŅĻıĸĻŅĽĨĶƢĨƞŀėĺŅĴȮȮȮ
ĪĶĚĨńĺ ėĺŅĴĮĸŀħĳńĵŐĸŃĮĶŃĽŇĪīŇĳŅıĵŅĬĵĬĨƢ ĔŅĶœľĸĕŀĚŀŅĔŅĻ 

Laboratory of aerodynamics, practice of motor vehicles, practice of aerodynamic 
system on stability, safety and performance of motor vehicles, Air Flow. 

 
030233316 ĮĢŇĭńĨŇĔŅĶœŁħĶŀĸŇĔĽƢŐĸŃĬŇĺŐĴĨŇĔĽƢĽŜŅľĶńĭĵŅĬĵĬĨƢ 1(0-2-1) 

 (Hydraulics and Pneumatics for Automotive Laboratory)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĮĢŇĭńĨŇĔŅĶĶŃĭĭœŁħĶŀĸŇĔĽƢŒĬĵŅĬĵĬĨƢȮĶŃĭĭıĺĚĴŅĸńĵȮĶŃĭĭŏĭĶĔȮĶŃĭĭĽƞĚĔŜŅĸńĚĶĩĵĬĨƢĕĬŅħŏĸŖĔȮ
ŏėĶŊŗŀĚěńĔĶĔĸľĬńĔȮĽńĠĸńĔļĦƢŐĸŃĺĚěĶŏĭĶĔĸĴŒĬĵŅĬĵĬĨƢĕĬŅħŒľĠƞȮȮĶĩĭĶĶĪŋĔȮĶĩıƞĺĚŐĸŃĶĩőħĵĽŅĶ 

Laboratory of system in vehicle, steering system, brake system, powertrain system, 
Small vehicle. Heavy machinery, Symbol and brake circuit of trucks, trailer and bus. 

 
030233317 ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĺńħĵŅĬĵĬĨƢ 1(0-2-1)  

 (Automotive Measurement and Analysis Laboratory)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĮĢŇĭńĨŇĔŅĶĺńħŐĸŃĽŀĭŏĪňĵĭŏėĶŊŗŀĚĴŊŀĺńħĵŅĬĵĬĨƢ ĮĢŇĭńĨŇĔŅĶŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅ ŏėĶŊŗŀĚ
ĺŇŏėĶŅŃľƢŐĔƠĽ ŏėĶŊŗŀĚĺńħĽĴĶĶĩĬŃŏėĶŊŗŀĚĵĬĨƢ  ŏėĶŊŗŀĚĪħĽŀĭŏĭĶĔ  ŏėĶŊŗŀĚĺńħĻŌĬĵƢĸƟŀĶĩĵĬĨƢ   ŏėĶŊŗŀĚĩƞĺĚĽĴħŋĸĸƟŀĵŅĚ 

Laboratory of measurement and calibration, automotive measurement tools, 
practice electrical measurement tools , gas analyzer. Engine Dynamometer, Brake testing 
machine and Tire Balancer.  
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030233318 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵŅĬĵĬĨƢ 1(0-2-1) 
 (Automotive Electrical and Electronic Technology Laboratory)Ȯ  

 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
ĮĢŇĭńĨŇĔŅĶĶŃĭĭœĲĲƚŅĵŅĬĵĬĨƢȮœĲŐĽĚĽĺƞŅĚȮœĲĽńĠĠŅĦȮœĲŀŜŅĬĺĵėĺŅĴĽŃħĺĔȮĮĢŇĭńĨŇ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵŅĬĵĬĨƢ ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĨĶĺěĽŀĭȮŐĸŃĺŇŏėĶŅŃľƢĮƤĠľŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵŅĬĵĬĨƢ 
Laboratory  automotive electrical system, lighting, light, convenience light, automotive  

electronics practice, use of monitoring tools and analysis automotive electronics problems. 
  
030233319 ĮĢŇĭńĨŇĔŅĶĶŃĭĭŏėĶŊŗŀĚĔĸĳŅĵŒĬŀŅėŅĶ 1(0-2-1) 
 (Mechanical System in Buildings Laboratory)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň  

ĮĢŇĭńĨŇĔŅĶħƟŅĬĶŃĭĭŏėĶŊŗŀĚĔĸĳŅĵŒĬŀŅėŅĶȮĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚĔĸŏĭŊŘŀĚĨƟĬȮ 
Laboratory for management system in building, Intro maintenance for mechanical. 
 

030233338 ĮĢŇĭńĨŇĔŅĶŏĪŀĶƢőĴĲĸŌŀŇħĽƢĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬ 1(0-2-1) 
 (Thermofluids for Energy Technology Laboratory)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĕńŘĬıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶĪŅĚŀŋĦľıĸĻŅĽĨĶƢȮŐĸŃĔĶŃĭĺĬĔŅĶĪŅĚĔŅĶ
œľĸȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĔŅĶĻŉĔļŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĬŜŅœĮĽŌƞĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬĪŅĚĮĢŇĭńĨŇ 

Basic laboratory experiments on thermodynamic processes, flow process for 
enhance knowledge and understanding of relevant subjects and lead to practical applications. 
 

030233339 ĮĢŇĭńĨŇĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻ 1(0-2-1) 
 (Refrigeration and Air Conditioning Laboratory)Ȯ  

 ĺŇĝŅĭńĚėńĭĔƞŀĬ :ȮœĴƞĴň 
ĮĢŇĭńĨŇĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĺŇĝŅĔŅĶĪŜŅėĺŅĴŏĵŖĬȮĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĺńĢěńĔĶĔŅĶĪŜŅėĺŅĴŏĵŖĬȮȮĔŅĶ

ĪħĸŀĚĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬĶŃľĺƞŅĚĽŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĽŅĶĨńĺĔĸŅĚȮȮĔŅĶĪħĸŀĚľŅĽĴĶĶĩĬŃėŀĴŏıĶĽŏĞŀĶƢȮȮ
ėŀĬŏħŖĬŏĞŀĶƢȮȮŀňĺŅĮŀŏĶŏĨŀĶƢ ĮĢŇĭńĨŇĔŅĶĪħĸŀĚĔŅĶĮĶńĭŀŅĔŅĻ  ĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭėŋĦĽĴĭńĨŇĕŀĚŀŅĔŅĻĝŊŘĬ 
ĔŅĶĪħĸŀĚĕĭĺĬĔŅĶĮĶńĭŀŅĔŅĻ ĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶľŅĮĶŇĴŅĦĸĴ ĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĽĴĶĶĩĬŃĕŀĚıńħĸĴ 
ĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĶŃĭĭėĺĭėŋĴĪŅĚœĲĲƚŅ 

Laboratory experiments on refrigeration, experiment on refrigeration cycle, experiment 
of heat transfer between refrigerant and intermediates, compressor performance test, condenser, 
evaporator, air conditioning experiment, experiment on the properties of moist air, air conditioning 
experiment, wind volume test, performance of the fan, electrical control systems experiment. 
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030223413 İƗĔĚŅĬ 240 ĝńŗĺőĴĚ 
 (Training)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĔŅĶİƗĔĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮőħĵŒĝƟĶŃĵŃŏĺĸŅİƗĔĚŅĬœĴƞĬƟŀĵĔĺƞŅȮ6 ĽńĮħŅľƢȮŒĬĝƞĺĚĳŅėķħŌĶƟŀĬ 
Practical training in industry not less than 6 weeks during summer session. 

 
.1.5/1/.1 ĔŅĶėĺĭėŋĴėŋĦĳŅı 3(3-0-6) 

 (Quality Control)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ030713115 ĽĩŇĨŇĺŇĻĺĔĶĶĴȮ 

ľĸńĔĔŅĶĔŅĶėĺĭėŋĴėŋĦĳŅıȮŏĪėĬŇėĔŅĶėĺĭėŋĴėŋĦĳŅıȮĔŅĶėĺĭėŋĴėŋĦĳŅıĔĶŃĭĺĬĔŅĶȮĔŅĶ
ėĺĭėŋĴėŋĦĳŅıįĸŇĨĳńĦĤƢȮŏėĶŊŗŀĚĴŊŀŒĬĔŅĶėĺĭėŋĴėŋĦĳŅıȮŐįĬĳŌĴŇėĺĭėŋĴȮĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĳŅıȮ
ĔĶŃĭĺĬĔŅĶȮįĸĔŅĶĽŋƞĴĨńĺŀĵƞŅĚŏıŊŗŀĔŅĶĵŀĴĶńĭįĸŇĨĳńĦĤƢ 

 
Quality control management, quality control techniques; engineering reliability of 

manufacturing. 
 

030713105 ĺŇĻĺĔĶĶĴėĺŅĴĮĸŀħĳńĵ 3(3-0-6) 
 (Safety Engineering)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 
ĔŅĶĮƚŀĚĔńĬĔŅĶĽŌĠŏĽňĵȮĔŅĶŀŀĔŐĭĭȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶėĺĭėŋĴĳńĵŐĸŃŀńĬĨĶŅĵěŅĔĽĩŅĬĪňŗ

ĪŜŅĚŅĬȮĽƞĺĬĮĶŃĔŀĭĕŀĚĴĬŋļĵƢȮŏĪėĬŇėĶŃĭĭėĺŅĴĮĸŀħĳńĵȮľĸńĔĔŅĶĭĶŇľŅĶėĺŅĴĮĸŀħĳńĵŐĸŃĔġľĴŅĵĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĮĸŀħĳńĵ 

Study of loss prevention principles; design, analysis, and control of workplace 
hazards, human element; system safety techniques; principles of safety management; and 
safety laws. 
 
030923102 ĺŇĪĵŅĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 

 (Sciences in Daily Life)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
 ĔĶŃĭĺĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢ; ĺŇĪĵŅĻŅĽĨĶƢĔńĭŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶ,ĺŇĪĵŅĻŅĽĨĶƢ
ĽŋĕĳŅı,ĺŇĪĵŅĻŅĽĨĶƢŏėĶŊŗŀĚĽŜŅŀŅĚŐĸŃėĺŅĴĚŅĴ,ĺŇĪĵŅĻŅĽĨĶƢŏėĶŊŗŀĚĬŋƞĚľƞĴ,ĺŇĪĵŅĻŅĽĨĶƢĔńĭĪňŗŀĵŌƞŀŅĻńĵ,
ĺŇĪĵŅĻŅĽĨĶƢĔŅĶŏĔļĨĶ ,ĺŇĪĵŅĻŅĽĨĶƢıĸńĚĚŅĬ                     
                 The   methodology  of  scientific  knowledge ;  Science  with  food and nutrition, 
Science  with  human health,  Science  with  cosmetic and beauty,  Science  with clothes,  
Science  with  residence, Science  with agriculture, Science  with  energy. 
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030923103 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀėŋĦĳŅıĝňĺŇĨŐĸŃĽńĚėĴ 3(3-0-6) 

 (Sciences and Technology for Quality of Life and Society)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬ : œĴƞĴň 

ĪńĔļŃĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĽĳŅĺŃĪňŗŏĔŇħĕŉŘĬŒĬőĸĔȮĮĶŅĔĢĔŅĶĦƢŏĶŊŀĬĔĶŃěĔȮŏŀĸĬŇőĬȮ
ĸŅĬňĠŅȮĽŉĬŅĴŇȮĮƤĠľŅĴĸĳŅĺŃĪŅĚĬŘŜŅȮŀŅĔŅĻȮŏĽňĵĚȮŏėĴňŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮıĸńĚĚŅĬĪňŗŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮıĸńĚĚŅĬ
ĪŅĚŏĸŊŀĔŒľĴƞȮŐĸŃıĸńĚĚŅĬĪħŐĪĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĮĶŃŏĪĻĨŅĴĮĶńĝĠŅŏĻĶļģĔŇě
ıŀŏıňĵĚȮįĸĔĶŃĪĭĕŀĚėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĪňŗĴňįĸĨƞŀėŋĦĳŅıĝňĺŇĨ 

Skills and procedure of sciences, state of the world : greenhouse effect, El Reno, 
Lani ya, Tsunmi, pollution water, air, noise, chemicals in everyday life, energy in everyday life, 
new alternative energy and renewable energy, science and technology to development of 
country under the sufficiency economy philosophy, impact of advances in sciences and 
technology affecting quality of life. 
 
030933152 ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬ 3(3-0-6) 

 (Communicative English and Report Writing)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
 ĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶŏĕňĵĬĶŅĵĚŅĬĪŅĚŏĪėĬŇėȮĔŅĶŏĕňĵĬŀīŇĭŅĵĕńŘĬĨŀĬŐĸŃ
ĔĶŃĭĺĬĔŅĶȮĔŅĶŏĕňĵĬĭńĬĪŉĔĕƟŀėĺŅĴĨƞŅĚŕȮĔŅĶěħĭńĬĪŉĔĕƟŀėĺŅĴĪŅĚőĪĶĻńıĪƢȮĔŅĶŏĕňĵĬĮĶŃĺńĨŇĽƞĺĬĨńĺȮ
ěħľĴŅĵĽĴńėĶĚŅĬȮŐĸŃěħľĴŅĵīŋĶĔŇěĮĶŃŏĳĪĨƞŅĚŕȮĪńĔļŃĔŅĶŀƞŅĬěŅĔľĬńĚĽŊŀıŇĴıƢĳŅļŅŀńĚĔķļȮŐĸŃĔŅĶŒĝƟ
ıěĬŅĬŋĔĶĴĳŅļŅŀńĚĔķļ 
 Language skills used for writing technical reports, instruction, memos, telephone 
messages, resume, application letters, and simple business letters, reading English newspapers 
and using English dictionary. 
 

030933155 ĽĬĪĬŅĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 
 (English Conversation for Daily Life)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
ĪńĔļŃĔŅĶĲƤĚŐĸŃĔŅĶıŌħŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶŀŀĔŏĽňĵĚŐĸŃĶŃħńĭĕŀĚĔŅĶŒĝƟĳŅļŅȮ

ĔŅĶĪńĔĪŅĵȮĔŅĶŐĬŃĬŜŅĨĬŏŀĚȮĔŅĶĭĶĶĵŅĵĸńĔļĦŃĕŀĚėĬŐĸŃĽŇŗĚĕŀĚȮĔŅĶĕŀėĺŅĴĝƞĺĵŏľĸŊŀȮĔŅĶŐĽħĚėĺŅĴ
ėŇħŏľŖĬȮĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸȮĭĪĭŅĪŐĸŃĩƟŀĵėŜŅĪňŗŒĝƟŒĬĔŅĶŏĶŇŗĴĽĬĪĬŅ ħŜŅŏĬŇĬŏĬŊŘŀľŅŐĸŃĵŋĨŇĔŅĶĽĬĪĬŅ 

Listening and speaking skills for everyday life, pronunciation and different language 
usage levels,  greetings, self-introduction, people and object description, asking for help, giving 
opinions, asking for information, language used in starting, continuing, and ending conversations. 
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030721/// ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 3(3-0-6) 
 (Differential Equations)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĭĭĽŅĴńĠŀńĬħńĭľĬŉŗĚ ĽĴĔŅĶŏĝŇĚŏĽƟĬ ĔŅĶĮĶŃĵŋĔĨƢĕŀĚĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŀńĬħńĭ
ľĬŉŗĚȮĽĴĔŅĶŏĝŇĚŏĽƟĬŀńĬħńĭ nŐĭĭĪńŗĺœĮ ĔŅĶŐĮĸĚĸŅĮĸŅĞ ĔŅĶŐĮĸĚįĔįńĬĸŅĮĸŅĞ ĔŅĶŐĮĸĚĸŅĮĸŅĞĲƤĚĔƢĝńĬ
ėŅĭȮĔŅĶŐĮĸĚĸŅĮĸŅĞĲƤĚĔƢĝńĬĕńŘĬĭńĬœħŐĭĭľĬƞĺĵ ĪķļġňįĸĔŅĶĮĶŃĽŅĬ ĔŅĶŐĔƟĮƤĠľŅĪŅĚœĲĲƚŅľĶŊŀŏėĶŊŗŀĚĔĸ
őħĵŒĝƟĔŅĶŐĮĸĚĸŅĮĸŅĞ 
ȮȮȮȮȮȮȮȮȮȮȮȮ Ordinary differential equations of first order, linear equations, applications of 
ordinary differential equations of first order, general linear equation order n, laplace transform, 
inverse laplace transform, periodic function laplace transform, unit step function laplace 
transform, convolution theorem, solving mechanics problem and electrical circuits problem by 
laplace transform method. 
 

030721//0 ŏĴĪĶŇĔĞƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĺĔŏĨŀĶƢ 3(3-0-6) 
 (Matrices and Vector Analysis)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
 ĮĶŃŏĳĪĕŀĚŏĴĨĶŇĔĞƢȮıňĝėĦŇĨŏĴĨĶŇĔĞƢȮħňŏĪŀĶƢĴŇŐĬĬĪƢȮėŋĦĽĴĭńĨŇĕŀĚħňŏĪŀĶƢĴŇŐĬĬĪƢȮĔŅĶľŅ
ėŜŅĨŀĭĕŀĚĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬȮėƞŅœŀŏĔĬŐĸŃœŀŏĔĬŏĺĔŏĨŀĶƢȮŏĺĔŏĨŀĶƢıŊŘĬģŅĬȮĶŃĬŅĭŐĸŃŏĽƟĬĨĶĚŒĬĮĶŇĳŌĴŇȮȮȮȮȮȮȮȮȮȮȮȮ
1ȮĴŇĨŇȮŀĬŋıńĬīƢĕŀĚŏĺĔŏĨŀĶƢȮŀŇĬĪŇĔĶńĸŏĝŇĚŏĽƟĬȮŀŇĬĪŇĔĶńĸŏĝŇĚıŊŘĬįŇĺȮĪķļġňĭĪĕŀĚĔĶňĬȮĪķļġňĭĪĕŀĚœħŏĺŀĶƢŏěĬȮ
ĪķļġňĭĪĕŀĚĽőĨĔĽƢȮȮ 

Type of matrices, matrices operations, determinant, properties of determinant, to 
find the answer of linear equation system,Ȯeigenvalues and eigenvector, basic vector, the plane 
_lbȮqrp_gefrȮjglcȮglȮ1Ȯbgkclrgml*Ȯbcpgt_rgtcqȮmdȮtcarmp*Ȯjglc_pjwȮGlrcep_j*Ȯqspd_acȮGlrcep_j*ȮȮepcclŲqȮ
rfcmpck*ȮbgtcpeclrȮrfcmpck*ȮqrmicŲqȮrfcmpck, 

 
030953101 ĔŅĶěńħĔŅĶĪĶńıĵŅĔĶĴĬŋļĵƢĽĴńĵŒľĴƞ 3(3-0-6) 

 (Modern Human Resource Management)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
 ĔŅĶěńħĔŅĶĪĶńıĵŅĔĶĴĬŋļĵƢŒĬĵŋėőĸĔŅĳŇĺńĨĬƢȮĔŅĶĺŅĚŐįĬĔĸĵŋĪīƢħƟŅĬĔŅĶěńħĔŅĶĪĶńıĵŅĔĶĴĬŋļĵƢȮ
ĔŅĶıńĥĬŅŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅĪĶńıĵŅĔĶĴĬŋļĵƢŒľƟĽŀħėĸƟŀĚĔńĭĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬĕŀĚŀĚėƢĔŅĶīŋĶĔŇěȮĔġľĴŅĵĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶěńħĔŅĶĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĬŜŅœĮĮĶŃĵŋĔĨƢŒĬŀĚėƢĔŅĶŐĸŃĔĶĦňĻŉĔļŅȮȮ 

Human resource management for globalization era, strategic human resource 
planning, human resource development and maintenance responsive to current situation of 
business organization, laws related to human resource management and case study. 
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.1.753102 ĴĬŋļĵƢŐĸŃĔŅĶıńĥĬŅĽńĚėĴ 3(3-0-6) 
 (Man and Society Development)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
 ĺŇĺńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬŏĮƦĬĽńĚėĴĴĬŋļĵƢȮĔĸŋƞĴĽńĚėĴŐĸŃĔŅĶĕńħŏĔĸŅĪŅĚĽńĚėĴȮȮ
ĔŅĶěńħĶŃŏĭňĵĭĪŅĚĽńĚėĴŏıŊŗŀėĺŅĴĽŋĕŒĬĔŅĶŀĵŌƞĶƞĺĴĔńĬȮĺńĥĬīĶĶĴŐĸŃĔŅĶŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮĔŅĶħŜŅĶĚĝňĺŇĨŒĬ
ĽĩŅĭńĬĽńĚėĴȮıķĨŇĔĶĶĴĴĬŋļĵƢŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴȮĺŇĔķĨŇĔŅĶĦƢĪŅĚĽńĚėĴŐĸŃŐĬĺĪŅĚŐĔƟœĕȮŏĪėĬŇė
ĔŅĶıńĥĬŅėŋĦĳŅıĝňĺŇĨĨŅĴŐĬĺĪŅĚŏĻĶļģĔŇěıŀŏıňĵĚ 
 Human evolution and society, social groups and socialization, social rules for 
harmony living, culture and cultural conservation, living in social institutions, human behavior 
and social change, crisis in society and solution, technique in developing quality of life based 
on philosophy of sufficiency economy. 
 
.1.753103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 3(3-0-6) 

 (Entrepreneurship)  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
 ıĸĺńĨĔŅĶĮĶŃĔŀĭīŋĶĔŇěȮĶŌĮŐĭĭĔŅĶĮĶŃĔŀĭīŋĶĔŇěȮŀĚėƢĔŅĶŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶĕŀĚįŌƟĮĶŃĔŀĭ
īŋĶĔŇěȮĶĺĴĪńŘĚĔĸĵŋĪīƢĔŅĶěńħĔŅĶīŋĶĔŇěŏıŊŗŀėĺŅĴĽŜŅŏĶŖěĳŅĵŒĨƟĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 
 Entrepreneurial dynamics, entrepreneurship models, entrepreneurial organization 
and management, business management strategies for accomplishment under current 
circumstances. 
 
030953104 ŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨ 3(3-0-6) 

 (Economics for Daily Life)Ȯ  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
 ŏĻĶļģĻŅĽĨĶƢŐĸŃĨĸŅħŏĻĶļģĔŇěȮȮĔŅĶįĸŇĨȮȮĔŅĶĮĶŃĔŀĭīŋĶĔŇěȮȮĔŅĶĭĶŇőĳėȮȮŐĸŃĳŅĺŃĔŅĶŏĚŇĬĪňŗĴň
ĨƞŀĶŃĭĭŏĻĶļģĔŇěȮȮĔŅĶŏĨŇĭőĨĪŅĚŏĻĶļģĔŇěȮȮĔŅĶŀŀĴȮȮŐĸŃĔŅĶĸĚĪŋĬȮȮĨŅĴľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮȮŏıŊŗŀ
ĔŅĶħŜŅŏĬŇĬĝňĺŇĨŒľƟĽŀħėĸƟŀĚĔńĭĽĳŅıĽńĚėĴĮƤěěŋĭńĬ 
 Economics and economics markets, production, business operations, consumption 
and financial impacts on economy, economic growth, saving and investment under sufficiency 
economy philosophy in compliance with present circumstances. 
 
 
 
 
 



                                                        42                                                       Ĵėŀ,2 

 
 

.1.753107 ĭŋėĸŇĔĳŅıŏıŊŗŀĔŅĶĽĴŅėĴ 3(3-0-6) 
 (Personality for Socialization)  

 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
 ėĺŅĴĽŜŅėńĠĕŀĚĭŋėĸŇĔĳŅıŏıŊŗŀĔŅĶĽĴŅėĴȮĔŅĶĽŜŅĶĺěĭŋėĸŇĔĳŅıŐĸŃĮĶńĭĮĶŋĚĭŋėĸŇĔĳŅıȮĔŅĶ
ŏĽĶŇĴĽĶƟŅĚĭŋėĸŇĔĳŅıĪňŗħňȮľĸńĔĔŅĶıŌħŒĬőŀĔŅĽĨƞŅĚŕȮŏĪėĬŇėĔŅĶŐĨƞĚĔŅĵŒľƟŏľĴŅŃĽĴŒĬŐĨƞĸŃĽĩŅĬĔŅĶĦƢȮĴŅĶĵŅĪ
ĽŜŅľĶńĭĚŅĬŏĸňŘĵĚŐĭĭĨƞŅĚŕȮŐĸŃĴŅĶĵŅĪŒĬĔŅĶŏĕƟŅĽĴŅėĴ 
 Importance of personality for socialization, personality investigation, improvement 
and enhancement; principles of proper personality, principles of speech in different occasions, 
tips & techniques for dressing, social manners for parties and socialization. 
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1,0ȮĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
ȮȮȮȮȮȮȮ1,0,/ ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 

 

ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ &ĽŅĕŅĺŇĝŅŏŀĔ' 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 
ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶ 

&ĔŅĶėƟĬėĺƟŅĺŇěńĵ
ľĶŊŀĔŅĶŐĨƞĚĨŜŅĶŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ 
ĮƖ 
ı,Ļ, 

ĪňŗĴň 
ŀĵŌƞ
ŐĸƟĺ 

ĪňŗěŃĴňŒĬ
ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚ 

1 ĬŅĵŏĬĶĴŇĨĶȮȮĔĶŃŐĽĶƢĸĴ 
ĮĶŃīŅĬľĸńĔĽŌĨĶ 

ĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴĔŅĶįĸŇĨ' 
 
ŀĽ.ĭ.&ŏĪėőĬőĸĵň 
ŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 

0331 
 
0324 
 

įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ49 

6 6 

2 ĬŅĵĦńġģıńĝĶƢȮȮĻŇĶŇĳńĪĶĮƕĵĮŅĬ 
 

ė.ŀ.Ĵ.(ŏėĶŊŗŀĚĔĸ) 
 
ė.ŀ.ĭ.(ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ) 
 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀȮ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀȮ 

2545 
 

2529 
 

įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ49 

6 6 

3 ĬŅĵŏĽĬňĵƢȮȮıńĬőĵīŅ 
 

ė,ŀ,Ĵ,&ĭĶŇľŅĶŀŅĝňĺŃ 
ŐĸŃŏĪėĬŇėĻŉĔļŅ' 
ŀĽ,ĭ,(ŏĪėőĬőĸĵň 
ĕĬĩƞŅĵĺńĽħŋ) 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 

0338 
 
0327 
 

ĶŀĚ 
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ49 

8 8 
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ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ &ĽŅĕŅĺŇĝŅŏŀĔ' 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 
ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶ 

&ĔŅĶėƟĬėĺƟŅĺŇěńĵ 
ľĶŊŀĔŅĶŐĨƞĚĨŜŅĶŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ 
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ ĮƖ ı,Ļ, 
ĪňŗĴň 
ŀĵŌƞ 
ŐĸƟĺ 

ĪňŗěŃĴňŒĬ
ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚ 

4 ĬŅĵĺĶŇļģƢȮȮīĶĶĴĻŇĶŇőĶěĬƢ 
 

ĺĻ.Ĵ.(ĺŇĻĺĔĶĶĴœĲĲƚŅ) 
 
ĺĻ.ĭ.(ĺŇĻĺĔĶĶĴœĲĲƚŅ' 
 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ 

2545 
 

2541 
 

įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ49 

6 4 

5 ĺƞŅĪňŗĶƟŀĵĨĶňĮĶňħňȮŐĽĚĺŇĶŋĦ 
 

ė,ŀ.Ĵ.(ŏĪėőĬőĸĵň 
ėŀĴıŇĺŏĨŀĶƢ) 
ŀĽ,ĭ,&ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŏıŊŗŀ
ŀŋĨĽŅľĔĶĶĴ' 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀȮȮ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀȮ 

0326 
 
0320 
 
 

ŀŅěŅĶĵƢ ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ50 

/2 /2 

6 ĺƞŅĪňŗĶƟŀĵĨĶňȮħĶ,ĝńĵĵĻȮħŜŅĶĚĔŇěőĔĻĸ 
 

ĮĶ.ħ.(ĺŇěńĵŐĸŃıńĥĬŅ
ľĸńĔĽŌĨĶ) 
M.Sc. (Automotive 
Engineering) 
ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮȮ
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 

2557 
 

2549 
 

2546 

ŀŅěŅĶĵƢ ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ50 

6 6 
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ȮȮȮȮȮȮȮȮȮȮ1,0,0ȮȮŀŅěŅĶĵƢįŌƟĶƞĺĴĽŀĬ 

ĸŜŅħńĭ
Īňŗ 

ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ &ĽŅĕŅĺŇĝŅŏŀĔ' 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 
ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
&ĔŅĶėƟĬėĺƟŅĺŇěńĵ
ľĶŊŀĔŅĶŐĨƞĚĨŜŅĶŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ 
ĮƖ 
ı,Ļ, 

ĪňŗĴň 
ŀĵŌƞ
ŐĸƟĺ 

ĪňŗěŃĴňŒĬ
ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚ 

1 ĬŅĵĜńĨĶĝŅĠȮȮĪŀĚěńĭ 
 

ė,ŀ,ħ,&ĺŇěńĵŐĸŃıńĥĬŅ
ľĸńĔĽŌĨĶ' 
ė,ŀ,Ĵ,&ŏėĶŊŗŀĚĔĸ' 
 
ė,ŀ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňȮȮ 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 

0331 
 
2539 

 
2535 

 

ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ51 

11 11 

2 ĬŅĵĽĴŏĔňĵĶĨŇȮȮĭŋĠĦĽŃ 
 

ĮĶ,ħ,&ŏĪėőĬőĸĵňıĸńĚĚŅĬ' 
 
ĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 
 
ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 
ĴľŅĺŇĪĵŅĸńĵĽĵŅĴ 

0327 
 
0317 

 
0314 

ĶŀĚ 
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ51 

12 12 

3 ĬŅĵīĺńĝĝńĵȮȮĺĚĻƢĝƞŅĚ 
 

ĮĶ,ħ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 
 
ĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 
 
ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀȮ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶňȮ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏĔĸƟŅ
īĬĭŋĶň 

2555 
 
0321 

 
032. 

ŀŅěŅĶĵƢ ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ51 

7 7 
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ĸŜŅħńĭ
Īňŗ 

ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ &ĽŅĕŅĺŇĝŅŏŀĔ' 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 
ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
&ĔŅĶėƟĬėĺƟŅĺŇěńĵ
ľĶŊŀĔŅĶŐĨƞĚĨŜŅĶŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ 
ĮƖ 
ı,Ļ, 

ĪňŗĴň 
ŀĵŌƞ
ŐĸƟĺ 

ĪňŗěŃĴňŒĬ
ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚ 

4 ĬŅĚĔĬĔĔŅĠěĬƢȮȮěŇĶĔŋĸĽĴőĝė 
 

ĺĻ,ħ.&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ) 
 
ĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 
 
ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŀŅľŅĶ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 

2555 
 
0322 

 
032/ 

įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ52 

/0 /0 

5 ĬŅĵĔńĴĮĬŅĪȮȮŏĪňĵĬĬƟŀĵ 
 

Ph.D.(Mechanical  
Engineering' 
ĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 
 
ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

The University of Birmingham 
,UK 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 

2551 
 

2545 
 

2542 

įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ53 

1 1 

6 ĬŅĵŏĝňŗĵĺĝŅĠȮ ľƟŅĺľŅĠ ĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ'
ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶňĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 

0324 
0320 

ȮįŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ53 

1 1 
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ĸŜŅħńĭ
Īňŗ 

ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ &ĽŅĕŅĺŇĝŅŏŀĔ' 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 
ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
&ĔŅĶėƟĬėĺƟŅĺŇěńĵ
ľĶŊŀĔŅĶŐĨƞĚĨŜŅĶŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ 
ĮƖ 
ı,Ļ, 

ĪňŗĴň 
ŀĵŌƞ
ŐĸƟĺ 

ĪňŗěŃĴňŒĬ
ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚ 

7 ĬŅĵĮĶňħŅȮȮěńĬĪĺĚļƢ 
 

ĮĶ,ħ,&ŏĪėőĬőĸĵňıĸńĚĚŅĬ' 
 
ĺĻ,Ĵ,&ŏĪėőĬőĸĵňıĸńĚĚŅĬ' 
 
ŀĽ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 
ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŅėŏĬĵƢ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŅėŏĬĵƢ 

0348 
 
0323 

 
0317 
0350 

ĶŀĚ 
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ54 

4 4 

8 ĬŅĵŏĝļģĺŋĥŇȮȮĳŌĴŇıŇıńĥĬƢıĚĻƢ 
 

ĮĶ,ħ,&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ' 
 
M.Sc.(Automotive 
Engineering' 
ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 

2557 
 
033. 

 
0326 
 

ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ55 

4 4 

9 ĬŅĵĽńĔȮȮĽŇĪīŇĝĴıŌ 
 

ĺĻ,Ĵ,&ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴ
ĵŅĬĵĬĨƢŐĸŃıĸńĚĚŅĬ'  
ĺĻ.ĭ. (ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴ
ĵŅĬĵĬĨƢ) 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀ 

2557 
 

2555 
 

ŀŅěŅĶĵƢ ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ56 

6 6 
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ĸŜŅħńĭ
Īňŗ 

ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ &ĽŅĕŅĺŇĝŅŏŀĔ' 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 

ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶ 

&ĔŅĶėƟĬėĺƟŅĺŇěńĵ
ľĶŊŀĔŅĶŐĨƞĚĨŜŅĶŅ) 

ĳŅĶŃĔŅĶĽŀĬȮ
&ĝńŗĺőĴĚ-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ 
ĮƖ 
ı,Ļ, 

ĪňŗĴň 
ŀĵŌƞ
ŐĸƟĺ 

ĪňŗěŃĴňŒĬ
ľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚ 

10 ĬŅĚĝĸĔŅĠěĬƢȮȮĺĚĻƢĔƞŀĪĶńıĵƢ 
 

Ph.D. (Renewable 
Energy) 
B.Eng,Ȯ&Mechanical 
Engineering' 
M.Sc,Ȯ&Renewable 
Energy'Ȯ 
ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 

University of Nottingham, UK 
 
University of Nottingham, UK  
 
University of Nottingham, UK 
 
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ 

2548 
 

2544 
 

2543 
 
0341 

įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĶŅĵĸŃŏŀňĵħĨŅĴ 
ŏŀĔĽŅĶľĬƟŅȮ56 

6 6 
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1,0,2 įĸĚŅĬĺŇĝŅĔŅĶŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
 ȮȮ1.ȮȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢŏĬĶĴŇĨĶȮȮĔĶŃŐĽĶƢĸĴȮ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 
 -Ȯ ŏĬĶĴŇĨĶȮȮĔĶŃŐĽĶƢĸĴ*Ȯ(2559), ŴĺŇŏėĶŅŃľƢĮƤĠľŅĪňŗŏĔŇħěŅĔėĺŅĴĶƟŀĬĕŉŘĬĽŌĚĕŀĚĶĩĵĬĨƢĵňŗľƟŀȮ

Chevrolet ĶŋƞĬȮApsxcȮ/,6ȮJRXȮR?ŵȮŒľƟĔńĭĭĶŇļńĪȮœĞŀŀĬŏĪėȮěŜŅĔńħȮ, 2559 
 -Ȯ ŏĬĶĴŇĨĶȮȮĔĶŃŐĽĶƢĸĴ*Ȯ(2559), ŴĮĶńĭĮĶŋĚĶŃĭĭĽĨŅĶƢĪŏėĶŊŗŀĚĵĬĨƢŵ ŒľƟĔńĭĭĶŇļńĪȮŀňħňœŀȮőĔĸĭńĸȮŐĴĬ

ĝŇĬŏĬŀĶňŗȮ&ĮĶŃŏĪĻœĪĵ'ȮěŜŅĔńħ , 2559 
 -Ȯ ŏĬĶĴŇĨĶȮȮĔĶŃŐĽĶƢĸĴ*Ȯ(2557), ŴĔŅĶĻŉĔļŅĽĴĶĶĩĬŃŏėĶŊŗŀĚĵĬĨƢħňŏĞĸĕĬŅħŏĸŖĔěŅĔĔŅĶŒĝƟ

ĬŘŜŅĴńĬěŅĔŏĴĸŖħĽĭŌƞħŜŅįĽĴĔńĭĬŘŜŅĴńĬħňŏĞĸŏĮƦĬŏĝŊŘŀŏıĸŇĚŵ, 2557 
 
 ȮȮ2.ȮȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢĦńġģıńĝĶƢȮȮĻŇĶŇĳńĪĶĮƕĵĮŅĬȮ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 

- ĮĶňħŅȮȮěńĬĪĺĚļƢ*ȮěĚěŇĨĶƢȮȮľŇĶńĠĸŅĳ*ȮıŇĝńĵȮȮĬŅĴĮĶŃĔŅĵ*ȮőěŏĞĲȮȮŏėħŅĶň*ȮĭŋĠĝŀĭȮȮőĽĨĮĶŃĺńĨŇ*Ȯ
ĝŅĨŇĝŅĵȮȮĝŋĴěńĬĪĶƢ*ȮŏĬĶĴŇĨĶȮȮĔĶŃŐĽĶƢĸĴ*ȮıŇĽŋĪīŇśȮȮŐĪƞĬĪŀĚ*ȮĺŇĶńĨĬƢȮȮĬŋĝĬŅĚ*ȮĜńĨĶĝńĵȮȮĜŅĵŐĽĚ*Ȯ
ľńĽģĝńĵȮȮěŋĸĳńĔħŇś*ȮıĚĻĔĶȮȮĻŇĸĮŅěŅĶŇĵƢ*ȮĮƤĦĦīĶȮȮīĬıĶőĽĳĦȮŐĸŃĝĬĬŇĔŅĬĨƢȮȮŐĔƟĺěńĚľĺńħ*Ȯ
(2556)*ȮŴĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃĪŅĚėĺŅĴĶƟŀĬĕŀĚįĬńĚĭĸŖŀĔŐĔƟĺĽŀĚĝńŘĬőĲőĨőĺĸĨŅŀŇĔ
ĶƞĺĴĔńĭıńħĸĴĔĶŃŐĽĨĶĚĳŅĵŒĨƟĽĳŅĺŃŀŅĔŅĻŐĭĭĶƟŀĬĝŊŘĬŵ*Ȯ20 ıķļĳŅėĴȮ2556 

 
 ȮȮ3.ȮȮĶŀĚĻŅĽĨĶŅěŅĶĵƢŏĽĬňĵƢȮȮıńĬőĵīŅ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 

- ŏĽĬňĵƢȮȮıńĬőĵīŅ*Ȯ(2557)*ȮŴĔŅĶĻŉĔļŅĽĴĶĶĩĬŃŏėĶŊŗŀĚĵĬĨƢħňŏĞĸĕĬŅħŏĸŖĔěŅĔĔŅĶŒĝƟĬŘŜŅĴńĬ
ŏĴĸŖħĽĭŌƞħŜŅįĽĴĔńĭĬŘŜŅĴńĬħňŏĞĸŏĮƦĬŏĝŊŘŀŏıĸŇĚŵ, 2557 

 
 ȮȮ4.ȮȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢĺĶŇļģƢȮȮīĶĶĴĻŇĶŇőĶěĬƢȮ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 

- W. Thammasiriroj, V. Chunkag, M. Phattanasak, S. Pierfederici, B. Davat, P. 
Rfmslrfmle,ȮŴQgknjgdgcbȮQglejc-Loop Full-Flatness Control of a Hybrid Power 
Nj_lr,ŵȮQGACȮGlrcpl_rgml_jȮQwknmqgskȮmlȮAmlrpmjȮQwqrckqȮ0./4*ȮL_emw_*ȮH_n_l*Ȯ
March 2016. 

- W. Thammasiriroj, V. Chunkag, M. Phattanasak, S. Pierfederici, B. Davat, P. 
Rfmslrfmle,ȮŴLmljglc_pȮqglejc-loop control of the parallel converters for a 
dscjȮacjjȮnmucpȮqmspacȮsqcbȮglȮBAȮepgbȮ_nnjga_rgmlq,ŵȮGlrcpl_rgml_jȮHmspl_jȮmdȮ
Electrical Power & Energy Systems, Volume 65, February 2015, pp. 41-48. 

- W. Thammasiriroj, V. Chunkag, M. Phattanasak, S. Pierfederici, B. Davat, P. 
Rfmslrfmle,ȮŴLmljglc_pȮqglejc-loop control of the parallel converters for a 
dscjȮacjjȮnmucpȮqmspacȮsqcbȮglȮBAȮepgbȮ_nnjga_rgmlq,ŵȮGlrcpl_rgml_jȮHmspl_jȮmdȮ
Electrical Power & Energy Systems, Volume 65, February 2015, pp. 41-48. 
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- W. Thammasiriroj, V. Chunkag, M. Phattanasak, P. Thounthong, S. Pierfederici, B. 
B_t_r,Ȯ Ŵ?Ȯ QglejcůLoop Feedback Nonlinear Control for Parallel Power 
Converters for Fuel Cell Energy Regulation in DC Grid Applia_rgmlq,ŵȮ
International Conference on Applied Energy (ICAE 2013), Pretoria, South Africa, 
July 2013. 

 
 ȮȮ5.ȮȮĺƞŅĪňŗĶƟŀĵĨĶňĮĶňħňȮȮŐĽĚĺŇĶŋĦ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 

- ĮĶňħňȮȮŐĽĚĺŇĶŋĦ, (2556), ŴĔŅĶĻŉĔļŅľĸńĚėŅŏĞĸĸƢŐĽĚŀŅĪŇĨĵƢĶŃĭŅĵŀŅĔŅĻľƟŀĚŒĨƟľĸńĚėŅ
ĶƞĺĴĔńĭıńħĸĴœĲĲƚŅĔĶŃŐĽĨĶĚ 

- ĮĶňħňȮŐĽĚĺŇĶŋĦ*Ȯ(2555), ŴĔŅĶıńĥĬŅĔŅĶĽŀĬŐĭĭĺŇĻĺĔĶĶĴħŇěŇĨŀĸőħĵőėĶĚĚŅĬŏĮƦĬģŅĬȮŏıŊŗŀ
ŏĽĶŇĴĽĶƟŅĚĔŅĶėŇħĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĔƟĮƤĠľŅŵȮȮ1ȮĴĔĶŅėĴ ůĴŇĩŋĬŅĵĬ 2555 

- ĮĶňħŅȮȮěńĬĪĺĚļƢ*ȮőĵīŇĬȮȮŀŉŗĚĔŌĸ*ȮĺŇĝŅĠȮȮĺŇĴŅĬěńĬĪĶƢ*ȮĭŋĠĝŀĭȮȮőĽĨĮĶŃĺńĨŇ*ȮĝŅĨŇĝŅĵȮȮĝŋĴ
ěńĬĪĶƢ*ȮŏĬĶĴŇĨĶȮȮĔĶŃŐĽĶƢĸĴ*ȮĮƕĸńĬīĬƢȮȮıŊĝĽŃĔŃ*ȮĮĶňħňȮȮŐĽĚĺŇĶŋĦ*ȮıŇĽŋĪīŇśȮȮŐĪƞĬĪŀĚ*ȮĕěĶĻńĔħŇśȮȮ
ĽĴŏĳĪ*ȮıŇĪńĔļƢȮȮŀĶńĠĠŇĔȮŐĸŃŏĴīŅȮȮŏĪıĺńĝĶĔŅĶŋĦ*Ȯ(2555), ŴĔŅĶĶŃĭŅĵŀŅĔŅĻŐĭĭ
īĶĶĴĝŅĨŇĕŀĚĭƟŅĬěŜŅĸŀĚħƟĺĵĮĸƞŀĚĔĶŃěĔĶŃĭŅĵŀŅĔŅĻıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢĪňŗĨŇħĨńŘĚĴƞŅĬŏĔĸŖħ
ŐĬĺĨńŘĚĳŅĵŒĨƟĽĳŅĺŃŀŅĔŅĻŐĭĭĶƟŀĬĝŊŘĬĕŀĚĔĶŋĚŏĪıĴľŅĬėĶŵȮĔńĬĵŅĵĬȮůȮīńĬĺŅėĴ 2555 

 
 ȮȮ6.ȮȮĺƞŅĪňŗĶƟŀĵĨĶňȮħĶ,ĝńĵĵĻȮȮħŜŅĶĚĔŇěőĔĻĸ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 

- Weerawut Saehor and Chaiyot Damrongkijkosol, A Mathematical Model of 
Organic Rankine Cycle, The 2nd International Conference on Engineering 
Science and Innovative Technology, 2016 (ESIT 2016) 

- Pipatpong Preprame, Chaiyot Damrongkijkosol, Parntip Boonsong, Preeda 
Chantawong, Effect of Injection Timing onto Performance and Emission of iesel 
Engine using Coconut Biodiesel Produced from Different Catalysts, The 2nd 
International Conference on Engineering Science and Innovative Technology, 
2016 (ESIT 2016) 

- ĝńĵĵĻȮħŜŅĶĚĔŇěőĔĻĸȮŐĸŃĝŅĨŇĝŅĵȮĝŋĴěńĬĪĶƢ, ĔŅĶĽĶƟŅĚŐĸŃľŅĮĶŃĽŇĪīŇĳŅıĝŋħĽŅīŇĨĶŃĭĭŀńħ
ŀŅĔŅĻĞŋĮŏĮŀĶƢĝŅĶƢěŐĭĭĶŌĪ,ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴĶŃħńĭĝŅĨŇėĶńŘĚĪňŗȮ9 
(NCTechEd 09), 2559 

- ĝĬŇĬĪĶƢȮľĬŌķĪīŇśȮĔķĝȮĽŇĬīĬŃĔŋĸȮĝńĵĵĻȮħŜŅĶĚĔŇěőĔĻĸ, ĔŅĶĮĶŃŏĴŇĬėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬŏıŊŗŀ
ıńĥĬŅĽŊŗŀĔŅĶŏĶňĵĬĶŌƟħƟĺĵŏĪėőĬőĸĵňėĺŅĴŏĮƦĬěĶŇĚŏĽĶŇĴĽŜŅľĶńĭĶŅĵĺŇĝŅĪķļġňŐĸŃėŜŅĬĺĦĝƞŅĚ
ĵĬĨƢ, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴĶŃħńĭĝŅĨŇėĶńŘĚĪňŗȮ9 (NCTechEd 09), 2559 

- ĝńĵĵĻȮħŜŅĶĚĔŇěőĔĻĸȮıŇĽŇģȮŏĴīŅĳńĪĶȮœıőĶěĬƢȮĽĩŇĶĵŅĔĶ, ĔŅĶıńĥĬŅĶŃĭĭĔŅĶĮĶŃŏĴŇĬ
ľĸńĔĽŌĨĶĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĽĩŅĬĻŉĔļŅ, ĺŅĶĽŅĶĺŇĝŅĔŅĶĻŇĸĮĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮĴěı, 
ĴĔĶŅėĴ-ĴŇĩŋĬŅĵĬ 2558 
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- ĝńĵĵĻȮħŜŅĶĚĔŇěőĔĻĸȮĝŅĨŇĝŅĵȮĝŋĴěńĬĪĶƢȮĮƕĸńĬīƢȮıŊĝĽŃĔŃ, ĔŅĶĻŉĔļŅįĸĔĶŃĪĭĕŀĚĝƞĺĚĸƞŅĚ
ĶĩĵĬĨƢěŅĔĔŅĶĨŇħĨńŘĚĩńĚĔƠŅĞȮNGV, ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŏėĶŊŀĕƞŅĵĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐľƞĚ
ĮĶŃŏĪĻœĪĵ,MENETT 2015 

- ĝńĵĵĻȮħŜŅĶĚĔŇěőĔĻĸ, ĔŅĶĻŉĔļŅįĸĔĶŃĪĭĕŀĚŀĚĻŅĔŅĶěŋħĶŃŏĭŇħĕŀĚŏėĶŊŗŀĚĵĬĨƢħňŏĞĸ
ħńħŐĮĸĚŏıŊŗŀŒĝƟĔƠŅĞīĶĶĴĝŅĨŇŀńħŏĮƦĬŏĝŊŘŀŏıĸŇĚŏıŊŗŀŏĮƦĬĨƟĬĔŜŅĸńĚŒĬĔŅĶįĸŇĨĔĶŃŐĽœĲĲƚŅĕŀĚ
ŏėĶŊŗŀĚĮƤƧĬœĲ, ĺŅĶĽŅĶıńĥĬŅŏĪėĬŇėĻŉĔļŅȮŏĴļŅĵĬ-ĴŇĩŋĬŅĵĬȮ2558 

- Suphakarn jenpaned, Chaiyot Damrongkijkosol, Parntip Boonsong,ȮTHE 
Comparative Fuel Properties of Biodiesel Produced by Transesterification 
Process with Different Alkaline Catalyasys, The 6th RMUTP International 
Conference on Science, 2015 (ICONSCI 2015)  

 
1,0,3 įĸĚŅĬĺŇĝŅĔŅĶŀŅěŅĶĵƢįŌƟĶƞĺĴĽŀĬ 

 1.ȮȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĜńĨĶĝŅĠȮȮĪŀĚěńĭ 
 ĨŜŅĶŅ 

 - ȮȮĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻȮı.Ļ.2558 
  -   ĺŇĻĺĔĶĶĴėĺŅĴĮĸŀħĳńĵ ı.Ļ. 2558 

 ĚŅĬĺŇěńĵ 
- őėĶĚĔŅĶĻŉĔļŅįĸĔĶŃĪĭĶŃĭĭĪŜŅėĺŅĴŏĵŖĬěŅĔĔŅĶŒĝƟĪƞŀőıĸŇŏĴŀĶƢĪħŐĪĬĪƞŀĪŀĚŐħĚŒľƟĔńĭ

 ĭĶŇļńĪȮħŌĮŀĚĪƢȮ&ĮĶŃŏĪĻœĪĵ'ȮěŜŅĔńħȮı.Ļ.Ȯ2558 
 
ȮȮȮȮ 2.  ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĽĴŏĔňĵĶĨŇȮȮĭŋĠĦĽŃ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 
 -ȮȮ ĝĵŅĬĬĪƢȮĩĬŇĴĺŅĽĬƢȮŐĸŃȮĽĴŏĔňĵĶĨŇȮĭŋĠĦĽŃ*Ȯ(2558), ŴĔŅĶľŅĮĶŃĽŇĪīŇĳŅııĸńĚĚŅĬŐĸŃȮ
  ŏŀŖĔŏĞŀĶƢěňȮőħĵĔŅĶŐĮĶŏĮĸňŗĵĬŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻĕŀĚőĶĚœĲĲƚŅĝňĺĴĺĸȮ&7,.Ȯ KU'ŵȮ 06-29 
  ıķļĳŅėĴȮ2558 
 - ıňĶıĚļƢȮĻĶňĚŅĴȮŐĸŃȮĽĴŏĔňĵĶĨŇȮĭŋĠĦĽŃ*Ȯ(2558), ŴĔŅĶĺŇŏėĶŅŃľƢĔŅĶŒĝƟıĸńĚĚŅĬŐĸŃĔŅĶȮȮȮȮȮȮ
  ĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚőĶĚœĲĲƚŅĝňĺĴĺĸȮ&7,.ȮKU'ŵȮ06-29 ıķļĳŅėĴȮ2558 
 -  ĻŇĶŇıĚļƢȮŏĔļĴĽŋĕȮŐĸŃȮĽĴŏĔňĵĶĨŇȮĭŋĠĦĽŃ*Ȯ(2558), ŴĔŅĶĺŇŏėĶŅŃľƢľŅėĺŅĴŏľĴŅŃĽĴŐĸŃȮȮȮȮȮȮȮȮȮȮȮ
  ĮĶŃŏĴŇĬėƞŅĪŅĚŏĻĶļģĻŅĽĨĶƢĽŜŅľĶńĭőĶĚœĲĲƚŅĝňĺĴĺĸȮ&7,.ȮKU'ŵȮ06-29 ıķļĳŅėĴȮ2558 
 
 ȮȮ3.ȮȮŀŅěŅĶĵƢȮħĶ,īĺńĝĝńĵȮȮĺĚĻƢĝƞŅĚ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 

- Umleaf_le*ȮR,*ȮN_rskq_u_b*ȮQ,Ȯ_lbȮDsler_kk_q_l*Ȯ@,Ȯ0./0,ȮŴTemperature 
Impact on Reforming of Wood Derived Pyrolysis Gas for Hydrogen Production 
and Tar Reduargmlŵ,ȮHmspl_jȮmdȮ@gm`_qcbȮK_rcpg_jqȮ_lbȮ@gmclcpew,ȮGlnpcqq, 

- Wongchang, T., N_rskq_u_b*ȮQ,Ȯ_lbȮDsler_kk_q_l*Ȯ@,Ȯ0./0,ȮŴAnalysis of 
UmmbȮNwpmjwqgqȮR_pȮdpmkȮFgefȮRckncp_rspcȮRfcpk_jȮAp_aigleȮNpmacqqŵ,ȮClcpewȮ
Sources, Part A: Recovery, Utilization, and Environmental Effects. Inpress. 
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- Wongchang, T., Patumsawad, S. and Fungtammasan, B. 2012. Temperature 
Impact on Reforming of Wood Derived Pyrolysis Gas for Hydrogen Production 
and Tar Reduction. The 0./0ȮInternational Conference on Agricultural, Food 
and Biological Engineering (ICAFBE 0./0'. Nanyang King's Gate Hotel 
(Guangdong): Guangzhou, China. 11-13 May 2012. 

- Wongchang T., Theinnoi K., Patumsawad S., and Kaew-On J., (2012) Design and 
build a high performance para smoking rubbed owen, Proceedings of the 26th 
Conference of the Mechanical Engineering Network of Thailand, Chiang Rai, 
Thailand, October 24-27. (in Thai) 

- Sanongsap W., Theinnoi K., Sittichompoo S., Pongrasri N., Somwat K., and 
Wongchang T. (2012) The development prototype of high pressure common 
rail injection system for single cylinder agricultural diesel engine, Proceedings 
of the 26th Conference of the Mechanical Engineering Network of Thailand, 
Chiang Rai, Thailand, October 24-27. (in Thai) 

 
 ȮȮ4.ȮȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĔĬĔĔŅĠěĬƢȮȮěŇĶĔŋĸĽĴőĝė 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 
 - ĔĬĔĔŅĠěĬƢȮȮĺƞŀĚĺńĝĶıĶ*Ȯ(2014),ȮŴĔŅĶĻŉĔļŅĽĴĭńĨŇĕŀĚĺńĽħŋıĶŋĬĪňŗĴňįĸĨƞŀĽĴĶĶĩĬŃĕŀĚľńĺ
  ŏįŅĺńĽħŋıĶŋĬŐĭĭįĽĴĸƞŅĝƟŅħƟĺĵŐĭĭěŜŅĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢŵ*ȮĴĔĶŅėĴ-ĴňĬŅėĴ 2014 
 - @sliu_leȮ?*ȮI_cunp_b_nȮ?*ȮHgp_isjqmkafmiȮIȮ_lbȮHseh_gȮQ*Ȯ&0./2'*ȮŴLskcpga_jȮ
  Simulation of a Self-_qngp_rgleȮNmpmsqȮKcbgskȮ@splcpŵ*ȮBcack`cpȮ0./2 
 -  Kanokkarn Wongwatcharaphon, Kampanart Theinnoi and Sumrerng Jugjai,  
  &0./1'*ȮŴ?ȮLskcpga_jȮQrsbwȮmdȮrfcȮCddcarqȮmdȮK_rcpg_jȮNpmncprgcqȮmlȮ 
  Performance of a Non-sprayed Porous Burner (NSPB), October 2013 
 -  Kanokkarn Wongwatcharaphon, Peerayut Tongtem and Sumrerng Jugjai,  
  (2013),  Ŵ?ȮLskcpga_jȮ_lbȮCvncpgkclr_jȮGltcqrge_rgmlȮmdȮNcpdmpk_lacȮmdȮ_Ȯ 
  Lmlqnp_wcqȮȮNmpmsqȮ@splcpŵȮLmtck`cpȮ0./1 
 -     Kanokkarn Wongwatcharaphon, Peerayut Tongtem and Sumrerng Jugjai,  
  (2012),  ŴLskcpga_jȮ_lbȮcvncpgkclr_jȮqrsbwȮmdȮj_rcȮkgvgleȮnmpmsqȮ`splcpŵȮ 
  March 2012 
 - Kanokkarn Wongwatcharaphon, Peerayut Tongtem and Sumrerng Jugjai,  
  (2012),  ŴKmbsj_rgleȮbs_jȮdscjȮnmpmsqȮ`splcpŵȮMarm`cpȮ0./0 
 - Kanokkarn Wongwatcharaphon, Peerayut Tongtem and Sumrerng Jugjai,  
  (2012),  ŴLskcpga_jȮ_lbȮCvncpgkclr_jȮQrsbwȮmdȮ?ȮLmlqnp_wcbȮNmpmsqȮ@slcpȮdmpȮ
  JgosgbȮIcpmqclcŵȮ0./0 
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 ȮȮ5.ȮȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĔńĴĮĬŅĪȮȮŏĪňĵĬĬƟŀĵ 
  ĚŅĬĺŇěńĵ 

- Sriumpunpuk P., Sittichompoo S., Dangsoontornchai M., Thitipatanapong S., 
Pongrasri N., Haoharn C. and Theinnoi K., (2016) Effect of Injection Timing on 
the Engine Performance and Exhaust Emissions of a Dual-Fuel Compression 
Ignition Engine, Journal of Industrial Technology, 12(1), 41-52. 

- Sriumpunpuk P., Theinnoi K. and Pongrasri N. (2016), Bio-ethanol Fuel Effect 
on a Diesel Oxidation Catalyst (DOC) Activity Reducing HC and CO Emission, 
Proceedings of the 2nd International Conference on Engineering Science and 
Innovative Technology (ESIT 2016), Phuket, Thailand, April 21 ů 23 

- Santiarpa A., and Theinnoi K. (2016), The Impact of Alternative Fuel on 
Combustion and Exhaust Emission Characteristic from Spark Ignition Engine, 
Proceedings of the 2nd International Conference on Engineering Science and 
Innovative Technology (ESIT 2016), Phuket, Thailand, April 21 ů 23 

- Prommart P., Sawatmongkhon B. and Theinnoi K. (2016), The Investigation of 
Hydrogen Production from Diesel Exhaust Gas via Bioethanol Reforming, 
Proceedings of the 2nd International Conference on Engineering Science and 
Innovative Technology (ESIT 2016), Phuket, Thailand, April 21 ů 23 

- Iamcheerangkoon T. and Theinnoi K. (2016), The Investigation of Soot 
Regenerative Method over Diesel Particulate Filter, Proceedings of the 2nd 
International Conference on Engineering Science and Innovative Technology 
(ESIT 2016), Phuket, Thailand, April 21 ů 23 

- Suksompong P., Phongrasri N., Wongchang T., Sawatmongkhon B. and Theinnoi 
K. (2016), The Investigation of Upgraded Biogas on Performance and Emission 
Characteristic of Spark Ignition Engine, Proceedings of the 2nd International 
Conference on Engineering Science and Innovative Technology (ESIT 2016), 
Phuket, Thailand, April 21 ů 23 

 
 ȮȮ6.ȮȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢŏĝňŗĵĺĝŅĠȮȮľƟŅĺľŅĠ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 

- Pomprab Sriumpunpuk, Chiewcharn Haoharn and Kampanart Theinnoi. (2014). 
ŴCddcarȮmdȮGlhcargmlȮrgkgleȮmlȮrfcȮAmk`sqrgmlȮ_lbȮCkgqqgmlȮAf_p_arcpgqrgaȮglȮ
Compression Ignition Engine Fuelled with DME-BgcqcjȮBs_jȮdscjŵȮNpmaccbgleqȮmdȮ
the 1st International Conference on Engineering Science and Innovative 
Technology (ESIT 2014), Krabi, Thailand, April 8-10, pp.44-52. 
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- ĔĬĔĔŅĠěĬƢ ĺƞŀĚĺńĝĶıĶ, īĺńĝĝńĵ ĺĚĻƢĝƞŅĚ, ħĺĚĔĴĸ ŏĕňĵĺĳńĔħň, ĽĩŇĨıĶ ŏĽŅĺƢŏĜĸŇĴ ŐĸŃ
ŏĝňŗĵĺĝŅĠ ľƟŅĺľŅĠ,Ȯ&0334',ȮŴĔŅĶĻŉĔļŅĔŅĶŏįŅœľĴ9ĕŀĚŏĝŊŘŀŏıĸŇĚįĽĴŐĔƠĽĽńĚŏėĶŅŃľƢěŅĔĝňĺ
ĴĺĸŒĬĮĶŃŏĪĻœĪĵĔńĭŐĔƠĽľŋĚĨƟĴŒĬľńĺŏįŅĺńĽħŋıĶŋĬŵȮ&RfcȮ QrsbwȮmdȮAmk`sqrgmlȮ mdȮ
Mixed-Fuel between Producer Gas from Thai Biomass and LPG within Porous 
Burner). ĺŇĻĺĽŅĶĸŅħĔĶŃĭńĚ. ĮƖĪňŗ 30 ĜĭńĭĪňŗ 4 ŏħŊŀĬīńĬĺŅėĴ 2556. ľĬƟŅ 13-18. 

 
 ȮȮ7.ȮȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĮĶňħŅȮȮěńĬĪĺĚļƢȮ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 

- Sura  Sibprakarn, Vichan Vimanjan, Chatchan Thongjub and Preeda Chantawong. 
&0./4',ȮŴCvncpgkclr_jȮamkn_p_rgtcȮqrsbwȮmdȮrfcpk_jȮncpdormance between a 
qgknjcȮpmmdȮamlapcrcȮ_lbȮpmmdȮqmj_pȮacjjqȮafgklcwŵȮRfcȮ3th International 
Conference on Sustainable Energy and Green Architecture (SEGA05), Bangkok, 
Thailand, 27-29 September 2016. 

- Puchong Khumpunja, Kittipong Roungbungrud, Thanawit Jaritsue, Roengrit 
Rungthamwatthana, Vichan Vimanjan, Chatchan Thongjub and Preeda 
Af_lr_umle,Ȯ &0./4',Ȯ ŴLskcpga_jȮ kmbcjȮ _lbȮ amkn_pgqmlȮof plate heat 
cvaf_lecpȮ ncpdmpk_lacȮ `wȮ djmuȮ glȮ mt_jȮ n_rrclŵȮ RfcȮ 3th International 
Conference on Sustainable Energy and Green Architecture (SEGA05), Bangkok, 
Thailand, 27-29 September 2016. 

- Preeda Chanpanyachon, Krit Ninlabot, Nnachaya Machom, Vichan Vimanjan, 
Af_raf_lȮRfmlehs`Ȯ_lbȮNpccb_ȮAf_lr_umle,Ȯ&0./4',ȮŴQrsbwȮfmuȮrmȮaf_pecȮrfcȮ
lead-_agbȮ`_rrcpwȮugrfȮnfmrmtmjr_gaȮqwqrckŵȮRfcȮ3th International Conference 
on Sustainable Energy and Green Architecture (SEGA05), Bangkok, Thailand,          
27-29 September 2016. 

- Jirawat Phromprom, Purachet Saoron, Jakkrapong Thong-alarm, Napasawan 
Noocharoenkul, Vichan Vimanjan, Chatchan Thongjub and Preeda Chantawong. 
&0./4',ȮŴ?Ȯdc_qg`gjgrwȮqrsbwȮmdȮsqgleȮqrc_kȮdpmkȮqk_jjȮnmucpȮnpmbsacpȮqsnnjwȮrmȮ
d_armpwȮ8Ȯ?Ȯa_qcȮqrsbwȮmdȮI_q_gȮRcaiȮQccȮAM,*ȮJRB,ŵȮRfcȮ3th International 
Conference on Sustainable Energy and Green Architecture (SEGA05), Bangkok, 
Thailand, 27-29 September 2016. 

- Gavin Traithip, Akeworapong Chotkhunawat, Somnuek Intasith, Prateep 
Phuttharat, Kanthan Yusawat, Chalermsak Dassaard, Chatchan Thongjub, 
NpccbccȮQ_cletgpmmlȮ_lbȮNpccb_ȮAf_lr_umle,Ȯ&0./4',ȮŴNmrclrg_jȮmdȮ`gmk_qqȮ
power plant by using a_lcȮjc_tcqŵȮRfcȮ3th International Conference on 
Sustainable Energy and Green Architecture (SEGA05), Bangkok, Thailand, 27-29 
September 2016. 
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- N_lsu_rȮQsrrgk_qȮ_lbȮNpccb_ȮAf_lr_umle,ȮŴ?nnjwgleȮcjcarpmqr_rgaȮpcbsargmlȮ
system with rice cooker machine for fombȮnpmbsargmlȮglbsqrpwŵȮRfcȮ3th 
International Conference on Sustainable Energy and Green Architecture 
(SEGA05), Bangkok, Thailand, 27-29 September 2016. 

- Npccb_ȮAf_lr_umle,Ȯ&0./3',ȮŴBctcjmnkclrȮmdȮ_Ȯksjrg-purpose glazed solar 
chimney incorporating a hot water collector systems under tropical climte of 
Rf_gj_lbŵȮRfcȮ2th International Conference on Sustainable Energy and Green 
Architecture (SEGA04), Bangkok, Thailand, 30-31 Match 2015. 

 
 ȮȮ8.ȮȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ŏĝļģĺŋĥŇȮȮĳŌĴŇıŇıńĥĬƢıĚĻƢ 
  įĸĚŅĬħƟŅĬĺŇĝŅĔŅĶ 

-   C. Poompipatpong _lbȮ?,ȮIclenmjȮŴBcqgelȮmdȮ_ȮBcagqgmlȮQsnnmprȮKcrfmbmjmewȮ
Using Response Surface for Torque Comparison: An Empirical Study on an 
Engine  DscjjcbȮugrfȮU_qrcȮNj_qrgaȮNwpmjwqgqȮMgjŵȮClcpew*Ȯ0./3*ȮTmj,Ȯ63*Ȯnn,63.Ȯů 856. 

-   G. H. Choi, C. Tangsiriworakul and C. Poompipatpong ŴNcpdmpk_lacȮ_lbȮ
Exhaust Emission Studies of a Large LNG-Diesel Engine Operating with Different 
E_qȮGlhcarmpŲqȮAf_p_arcpgqrgaqŵȮIKSRL@8ȮGlrcpl_rgml_jȮHmspl_jȮmdȮ?nnjgcbȮQagclacȮ
and Technology, 2014, Vol. 7, No.2, pp.59-66. 

-  A,Ȯ Nmmkngn_rnmleȮ ŴQuadratic Prediction Models for the Performance 
Amkn_pgqmlȮ mdȮ _Ȯ K_pglcȮ CleglcȮ DscjjcbȮ ugrfȮ @gmbgcqcjȮ @3Ȯ _lbȮ @0.ŵȮ
International Journal of Engineering Mathematics, 2014, Article ID 104989. 

 
-   C. Poompipatpong, A. Kengpol and T. Uthisth_kȮŴRfcȮCddcarqȮmdȮBgcqcjůWaste 
Nj_qrgaȮ MgjȮ @jclbqȮ mlȮ CleglcȮ Ncpdmpk_lacȮ Af_p_arcpgqrgaqŵȮ IKSRL@8Ȯ
International Journal of Applied Science and Technology, 2014, Vol.7, No.1, 
pp.37-45. 

-    K. Cheenkachorn, C. Poompipatpong _lbȮE,ȮF,ȮAfmgȮŴNcpdmpk_lacȮ_lbȮ
emissions of a heavy-bsrwȮbgcqcjȮcleglcȮdscjjcbȮugrfȮbgcqcjȮ_lbȮJLEŵȮClcpew*Ȯ
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2,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮŐĸŃȮĽľĔŇěĻŉĔļŅ' 
 2,/ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

 ĔŅĶİƗĔĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮőħĵŒĝƟĶŃĵŃŏĺĸŅİƗĔĚŅĬȮ240ȮĝńŗĺőĴĚĕŉŘĬœĮȮŒĬĝƞĺĚĳŅėķħŌĶƟŀĬ 
 2,0ȮĝƞĺĚŏĺĸŅ 

 œĴƞĴň 
 2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬ 
ȮœĴƞĴň 

 
3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ 
 ĨƟŀĚįƞŅĬĔŅĶŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĳŅėĺŇĝŅŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ 
 3,/ȮėŜŅŀīŇĭŅĵőħĵĵƞŀ 

ĶŅĵĺŇĝŅőėĶĚĚŅĬıŇŏĻļłȮ/ȮŒľƟĬńĔĻŉĔļŅĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵĔŅĶĪŜŅőėĶĚĚŅĬıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮ
ŏĴŊŗŀįƞŅĬĔŅĶĬŜŅŏĽĬŀŐĸƟĺŒľƟĬńĔĻŉĔļŅŀŀĔŐĭĭŐĸŃĽĶƟŅĚőėĶĚĚŅĬıŇŏĻļȮ1 őħĵĨƟŀĚěńħĪŜŅőėĶĚĚŅĬŏıŊŗŀ
ĬŜŅŏĽĬŀ őħĵĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėŜŅŐĬŃĬŜŅ 
 ĶŅĵĺŇĝŅőėĶĚĚŅĬıŇŏĻļłȮ0ȮȮŒľƟĬńĔĻŉĔļŅĪŜŅőėĶĚĚŅĬŒľƟŏĽĶŖěĽĴĭŌĶĦƢȮĶĺĴĪńŘĚěŃĨƟŀĚŏĕňĵĬĶŅĵĚŅĬ
ĮĶŃĔŀĭőėĶĚĚŅĬıŇŏĻļĪńŘĚľĴħȮ5 ĭĪĕŀĚĮĶŇĠĠŅĬŇıĬīƢȮŒľƟŏĮƦĬĨŅĴĕƟŀĔŜŅľĬħĕŀĚĺŇĪĵŅĸńĵȮőħĵěŃĨƟŀĚ
ěńħĪŜŅėŌƞĴŊŀĔŅĶŒĝƟĚŅĬĕŀĚőėĶĚĚŅĬıŇŏĻļȮŏıŇŗĴĕŉŘĬȮ1 ĜĭńĭȮĨŅĴĕƟŀĔŜŅľĬħĕŀĚĳŅėĺŇĝŅ 

 3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĬőħĵŒĝƟľĸńĔĔŅĶŐĸŃŐĬĺėĺŅĴėŇħŀĵƞŅĚĴňŏľĨŋĴňįĸȮĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀȮőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŒĬĔŅĶĪŜŅőėĶĚĚŅĬȮĶĺĴĩŉĚĔŅĶıńĥĬŅĪńĔļŃĺŇĝŅĝňıŐĸŃĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬ 

 3,1ȮĝƞĺĚŏĺĸŅ 
ȮőėĶĚĚŅĬıŇŏĻļłȮ/ȮŀĵŌƞŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ȮőėĶĚĚŅĬıŇŏĻļłȮ2ȮŀĵŌƞŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 3,2ȮěŜŅĬĺĬľĬƞĺĵĔŇĨ 
ȮőėĶĚĚŅĬıŇŏĻļłȮ/ȮěŃĴňěŜŅĬĺĬľĬƞĺĵĔŇĨȮ1 ľĬƞĺĵĔŇĨ 
ȮőėĶĚĚŅĬıŇŏĻļłȮ2ȮěŃĴňěŜŅĬĺĬľĬƞĺĵĔŇĨȮ3 ľĬƞĺĵĔŇĨ 

 3,3ȮĔŅĶŏĨĶňĵĴĔŅĶ 
ĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮěńħĪŜŅĭńĬĪŉĔĔŅĶŒľƟėŜŅĮĶŉĔļŅȮŒľƟĕƟŀĴŌĸĕƞŅĺĽŅĶŏĔňŗĵĺĔńĭőėĶĚĚŅĬ 

 3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
ĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅőėĶĚĚŅĬ ĪňŗĭńĬĪŉĔŒĬĽĴŋħŒľƟėŜŅĮĶŉĔļŅ őħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ ŐĸŃ
ĮĶŃŏĴŇĬįĸěŅĔĶŅĵĚŅĬĪňŗœħƟĔŜŅľĬħĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀĨŅĴĶŃĵŃŏĺĸŅ ĶĺĴĩŉĚĔŅĶěńħĽŀĭĔŅĶĬŜŅŏĽĬŀ ĪňŗĴň
ŀŅěŅĶĵƢĽŀĭœĴƞĨŗŜŅĔĺƞŅ 3 ėĬ 
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ľĴĺħĪňŗȮ2ȮįĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

/,ȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

(1) ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĽńĴĴŅėŅĶĺŃȮĶŌƟěńĔ
ĔŅĸŏĪĻŃȮŐĸŃĪŜŅľĬƟŅĪňŗŏĮƦĬıĸŏĴŊŀĚħňȮĶńĭįŇħĝŀĭĨƞŀ
ĨĬŏŀĚȮĺŇĝŅĝňıȮŐĸŃĨƞŀĽńĚėĴŐĸŃĮĢŇĭńĨŇĨĬĳŅĵŒĨƟ
ěĶĶĵŅĭĶĶĦȮĺŇĝŅĝňıħƟĺĵėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮ
ŏĽňĵĽĸŃȮŐĸŃŏĝŇħĝŌĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬ 

(1) ĔŅĶĽŀħŐĪĶĔŒĬĺŇĝŅŏĶňĵĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭěĶŇĵīĶĶĴȮ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 
(2) ŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬĳŌĴŇĮƤĠĠŅĴŅĩƞŅĵĪŀħ
ėĺŅĴĶŌƟ 

(2) ĴňėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĪńŘĚĳŅėĪķļġňŐĸŃ
ĮĢŇĭńĨŇȮȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĻŅĽĨĶƢħńĚĔĸƞŅĺŀĵƞŅĚ
ŏľĴŅŃĽĴŏıŊŗŀĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıĕŀĚĨĬĶĺĴĩŉĚĔŅĶ
ĭĶŇĔŅĶĝŋĴĝĬȮŐĸŃĔŅĶĻŉĔļŅĨƞŀŒĬĶŃħńĭĽŌĚĕŉŘĬœĮœħƟ 

(1) ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĳŅėĪķļġň 
(2) ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĳŅėĮĢŇĭńĨŇěŅĔĔŅĶĪħĸŀĚŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮŐĸŃ/ľĶŊŀȮĬŀĔĽĩŅĬĪňŗ 
(3)ȮěńħőėĶĚĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶ 

(3) ĴňėĺŅĴŒİƙĶŌƟŒĬŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪňŗĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮȮĽŅĴŅĶĩıńĥĬŅ
ŀĚėƢėĺŅĴĶŌƟĪňŗĨĬĴňŀĵŌƞŒľƟĽŌĚĕŉŘĬœĮȮȮŏıŊŗŀıńĥĬŅĨĬŏŀĚȮ
ıńĥĬŅĚŅĬȮȮıńĥĬŅĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇ ĶĺĴĩŉĚĴň
ĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňĔńĭĽĩŅĭńĬ
ľĶŊŀľĬƞĺĵĚŅĬĳŅĵĬŀĔ 

(1)ȮĔŅĶĴŀĭľĴŅĵĚŅĬĪňŗĴňĸńĔļĦŃŒľƟĴňĔŅĶėƟĬėĺƟŅŏıŊŗŀ
ěŃĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚ 
(2) ěńħőėĶĚĔŅĶėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶ 

(4) ĴňėĺŅĴĴŋƞĚĴńŗĬȮėŇħŏĮƦĬȮȮĪŜŅŏĮƦĬȮȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴ
ĽĶƟŅĚĽĶĶėƢȮȮŐĸŃĽŅĴŅĶĩŏĸŊŀĔĺŇīňŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

(1) ĔŅĶĴŀĭľĴŅĵĚŅĬĪňŗŏĮƦĬőėĶĚĚŅĬȮŏĮƦĬĶŃĭĭėĶĭ
ĺĚěĶ 
(2) ĔŅĶĪŜŅĔŇěĔĶĶĴĪňŗĨƟŀĚĴňĔŅĶěńħĽĶĶĚŅĬȮėĬȮŐĸŃ
ŏĺĸŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
(3) ĴňĔŅĶĽĶƟŅĚŐĶĚěŌĚŒěŏıŊŗŀŏĮƦĬŐĶĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬȮœħƟ
ŐĽħĚŀŀĔĩŉĚėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬŐĸŃľĴŌƞėĦŃ 

(5) ĴňĴĬŋļĵĽńĴıńĬīƢŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĭĬėĺŅĴľĸŅĔľĸŅĵĪŅĚħƟŅĬ
ĺńĥĬīĶĶĴŐĸŃŏĝŊŘŀĝŅĨŇȮȮĴňĪńĔļŃŒĬħƟŅĬĔŅĶĪŜŅĚŅĬ
ŏĮƦĬľĴŌƞėĦŃȮȮĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĔŅĶĪŜŅĚŅĬœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĴňĪńĻĬėĨŇĪňŗħňŒĬĔŅĶĪŜŅĚŅĬ 

(1) ĔŅĶĮĢŇĭńĨŇĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅőħĵĴňĔŅĶ
ĴŀĭľĴŅĵĚŅĬŏĮƦĬĔĸŋƞĴĕŀĚŐĨƞĸŃĔŇěĔĶĶĴȮ 
(2) ěńħőėĶĚĔŅĶĻŉĔļŅħŌĚŅĬĬŀĔĽĩŅĬĪňŗ 
(3) ěńħőėĶĚĔŅĶĽŅĬĽńĴıńĬīƢĬńĔĻŉĔļŅȮĻŇļĵƢŏĔƞŅȮĻŇļĵƢ
ĮƤěěŋĭńĬ 

(6) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶȮȮŐĸŃŒĝƟ
ĳŅļŅœĪĵȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮŐĸŃĻńıĪƢĪŅĚŏĪėĬŇėȮ
ŒĬĔŅĶĨŇħĨƞŀȮĽŊŗŀĽŅĶȮĶĺĴĩŉĚĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻœħƟŏĮƦĬŀĵƞŅĚħň 

(1)ĔŅĶĴŀĭľĴŅĵĚŅĬĪňŗĨƟŀĚĴňĔŅĶĬŜŅŏĽĬŀŒĬĸńĔļĦŃ
ĔŅĶĭĶĶĵŅĵĮĶŃĔŀĭĽŊŗŀŒĬĝńŘĬŏĶňĵĬȮŐĸŃĴňĔŅĶĽŊŗŀĽŅĶ
őħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(2) ěńħőėĶĚĔŅĶŏĽĶŇĴĽĶƟŅĚĳŅļŅȮőħĵĔŅĶŐĸĔŏĮĸňŗĵĬ
ŐĸŃĶńĭĬńĔĻŉĔļŅěŅĔĨƞŅĚĮĶŃŏĪĻĴŅİƗĔĚŅĬȮĪňŗĳŅėĺŇĝŅ 
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0,ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
 0,/ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 0,/,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

(1) ŏĕƟŅŒěŒĬĺńĥĬīĶĶĴœĪĵȮȮĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĶŃĭĭėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮŏĽňĵĽĸŃȮȮŐĸŃȮȮ
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 

(2) ĴňĺŇĬńĵȮȮĨĶĚĨƞŀŏĺĸŅȮȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮ
ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

(3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃȮȮĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚ
ĨŅĴĸŜŅħńĭėĺŅĴĽŜŅėńĠȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶň
ĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

(4) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĨƞŀĭŋėėĸȮȮŀĚėƢĔĶȮ
ĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

(5) ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı ŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬģŅĬŃįŌƟĮĶŃĔŀĭĺŇĝŅĝňıȮ
ĶĺĴĩŉĚŏĕƟŅŒěĩŉĚĭĶŇĭĪĪŅĚĽńĚėĴĕŀĚĺŇĝŅĝňıĺŇĻĺĔĶĶĴŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚ 

 0,/,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
ȮȮȮȮȮȮȮĔŜŅľĬħŒľƟĴňĺńĥĬīĶĶĴŀĚėƢĔĶȮŏıŊŗŀŏĮƦĬĔŅĶĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮőħĵŏĬƟĬĔŅĶŏĕƟŅĝńŘĬ
ŏĶňĵĬŒľƟĨĶĚŏĺĸŅĨĸŀħěĬĔŅĶŐĨƞĚĔŅĵĪňŗŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵłȮȮĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴ
ĶńĭįŇħĝŀĭőħĵŒĬĔŅĶĪŜŅĚŅĬĔĸŋƞĴĬńŘĬĨƟŀĚİƗĔŒľƟĶŌƟľĬƟŅĪňŗĕŀĚĔŅĶŏĮƦĬįŌƟĬŜŅĔĸŋƞĴŐĸŃĔŅĶŏĮƦĬĽĴŅĝŇĔĔĸŋƞĴȮȮȮȮ
ĴňėĺŅĴĞŊŗŀĽńĨĵƢőħĵĨƟŀĚœĴƞĔĶŃĪŜŅĔŅĶĪŋěĶŇĨŒĬĔŅĶĽŀĭľĶŊŀĸŀĔĔŅĶĭƟŅĬĕŀĚįŌƟŀŊŗĬȮŏĮƦĬĨƟĬȮĬŀĔěŅĔĬňŘ
ŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔėĬĨƟŀĚĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮĶĺĴĪńŘĚĴňĔŅĶěńħ
ĔŇěĔĶĶĴĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮěĶŇĵīĶĶĴ ŏĝƞĬȮĔŅĶĵĔĵƞŀĚĬńĔĻŉĔļŅĪňŗĪŜŅħňȮĪŜŅĮĶŃőĵĝĬƢŐĔƞĽƞĺĬĶĺĴȮŏĽňĵĽĸŃ 

 0,/,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
(1) ĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĚŏĺĸŅĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬ ĔŅĶĽƞĚĚŅĬĨŅĴĔŜŅľĬħĶŃĵŃŏĺĸŅȮȮ

ĪňŗĴŀĭľĴŅĵȮŐĸŃĔŅĶĶƞĺĴĔŇěĔĶĶĴ 
(2) ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵŐĸŃıĶƟŀĴŏıĶňĵĚĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶ 
(3) ĮĶŇĴŅĦĔŅĶĔĶŃĪŜŅĪŋěĶŇĨŒĬĔŅĶĽŀĭ 
(4) ĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
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 0,0ȮėĺŅĴĶŌƟ 
 0,0,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

&/'ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĻĺĔĶĶĴıŊŘĬģŅĬȮ
ŐĸŃŏĻĶļģĻŅĽĨĶƢȮŏıŊŗŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĔŅĶĽĶƟŅĚ
ĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵň 
&0'ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶĪňŗĽŜŅėńĠȮĪńŘĚŒĬŏĝŇĚĪķļġňŐĸŃĮĢŇĭńĨŇȮŒĬŏĬŊŘŀľŅĕŀĚ

ĽŅĕŅĺŇĝŅŏĜıŅŃħƟŅĬĪŅĚĺŇĻĺĔĶĶĴ 
&1'ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
&2'ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅȮħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗ

ŏľĴŅŃĽĴȮ 
&3'ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĝŅĕŀĚĨĬȮŒĬĔŅĶĮĶŃĵŋĔĨƢŐĔƟœĕĮƤĠľŅŒĬĚŅĬěĶŇĚœħƟ 

 0,0,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
ŒĝƟĔŅĶĽŀĬŒĬľĸŅĔľĸŅĵĶŌĮŐĭĭȮőħĵŏĬƟĬľĸńĔĔŅĶĪŅĚĪķļġňȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟĪŅĚĮĢŇĭńĨŇȮȮȮȮ

ħƟĺĵĔŅĶĪħĸŀĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĸńĔļĦŃĕŀĚĶŅĵĺŇĝŅĨĸŀħěĬŏĬŊŘŀľŅĽŅĶŃȮȮȮȮȮȮ
ĕŀĚĶŅĵĺŇĝŅĬńŘĬŕȮĬŀĔěŅĔĬňŘėĺĶěńħŒľƟĴňĔŅĶŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚőħĵĔŅĶĻŉĔļŅħŌĚŅĬľĶŊŀŏĝŇĠ
įŌƟŏĝňŗĵĺĝŅĠĪňŗĴňĮĶŃĽĭĔŅĶĦƢĨĶĚĴŅŏĮƦĬĺŇĪĵŅĔĶıŇŏĻļŏĜıŅŃŏĶŊŗŀĚĨĸŀħěĬİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 

 0,0,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬŐĸŃĔŅĶĮĢŇĭńĨŇĕŀĚĬńĔĻŉĔļŅȮŒĬħƟŅĬĨƞŅĚŕȮėŊŀ 
&/'ȮĔŅĶĪħĽŀĭĵƞŀĵ 
&0'ȮĔŅĶĽŀĭĔĸŅĚĳŅėŏĶňĵĬŐĸŃĮĸŅĵĳŅėŏĶňĵĬ 
&1'ȮĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĪňŗĬńĔĻŉĔļŅěńħĪŜŅ 
&2'ȮĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
&3'ȮĮĶŃŏĴŇĬěŅĔőėĶĚĚŅĬĪňŗĬŜŅŏĽĬŀ 
&4'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬŒĬĝńŘĬŏĶňĵĬ 

 0,1ȮĪńĔļŃĪŅĚĮƤĠĠŅ 
 ȮȮ0,1,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

(1) ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħň 
(2)ȮĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃȮĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶ 
(3) ĽŅĴŅĶĩėŇħȮȮĺŇŏėĶŅŃľƢȮȮŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĴňĶŃĭĭ ĶĺĴĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸ

ĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
(4) ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴȮȮŒĬĔŅĶ

ıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
(5) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ

ŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞŕ 
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 Ȯ0,1,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
Ȯ&/'ȮĔĶĦňĻŉĔļŅĪŅĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĨƞŅĚŕ 
Ȯ&0'ȮĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴ 
Ȯ&1'ȮĔŜŅľĬħĔĶĦňĻŉĔļŅĪňŗŒľƟĬńĔĻŉĔļŅěńħĪŜŅĶŅĵĚŅĬĔĸŋƞĴ 
Ȯ&2'ȮĔŜŅľĬħĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅ 
Ȯ&3'ȮĔŅĶĪħĸŀĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏıŊŗŀŒľƟŏĔŇħŐĬĺėŇħĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅėĪķļġň 

 Ȯ0,1,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮĬňŘĽŅĴŅĶĩĪŜŅœħƟőħĵĔŅĶŀŀĔĕƟŀĽŀĭȮȮȮȮȮȮ
ĪňŗŒľƟĬńĔĻŉĔļŅŐĔƟĮƤĠľŅȮŀīŇĭŅĵŐĬĺėŇħĕŀĚĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĺŇīňĔŅĶŐĔƟĮƤĠľŅőħĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟ
ĪňŗŏĶňĵĬĴŅȮľĸňĔŏĸňŗĵĚĕƟŀĽŀĭĪňŗŏĮƦĬĔŅĶŏĸŊŀĔėŜŅĨŀĭĪňŗĩŌĔĴŅėŜŅĨŀĭŏħňĵĺěŅĔĔĸŋƞĴėŜŅĨŀĭȮĪňŗŒľƟĴŅȮœĴƞėĺĶ
ĴňėŜŅĩŅĴŏĔňŗĵĺĔńĭĬŇĵŅĴĨƞŅĚŕȮĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚěŅĔįĸĚŅĬȮŐĸŃĔŅĶĮĢŇĭńĨŇĕŀĚĬńĔĻŉĔļŅȮŏĝƞĬȮ
ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬŒĬĝńŘĬŏĶňĵĬȮĔŅĶĪħĽŀĭőħĵŒĝƟŐĭĭĪħĽŀĭľĶŊŀĽńĴĳŅļĦƢȮŏĮƦĬĨƟĬ 

 0,2ȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
 ȮȮ0,2,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

&/'ȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮŐĸŃĽŅĴŅĶĩĽĬĪĬŅĪńŘĚĳŅļŅœĪĵŐĸŃ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĝňıĴŅĽŊŗŀĽŅĶĨƞŀĽńĚėĴœħƟŒĬ
ĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ 
&0'ȮĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢŏĝŇĚĽĶƟŅĚĽĶĶėƢĪńŘĚĽƞĺĬĨńĺŐĸŃ

ĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴȮĶĺĴĪńŘĚŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃ
ŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŐĔƟœĕĮƤĠľŅĽĩŅĬĔŅĶĦƢĨƞŅĚŕ 
&1'ȮĽŅĴŅĶĩĺŅĚŐįĬŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚȮŐĸŃĽŀħėĸƟŀĚĔńĭĪŅĚ

ĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
&2'ȮĶŌƟěńĔĭĪĭŅĪȮľĬƟŅĪňŗȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĨŅĴĪňŗĴŀĭľĴŅĵȮĪńŘĚĚŅĬĭŋėėĸŐĸŃ

ĚŅĬĔĸŋƞĴȮĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ĽŅĴŅĶĩĺŅĚĨńĺœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭėĺŅĴĶńĭįŇħĝŀĭ 
&3'ȮĴňěŇĨĽŜŅĬŉĔėĺŅĴĶńĭįŇħĝŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪŜŅĚŅĬȮŐĸŃĔŅĶĶńĔļŅĽĳŅıŐĺħĸƟŀĴ

ĨƞŀĽńĚėĴ 
 ȮȮȮ0,2,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 
ȮȮȮȮȮȮȮŒĝƟĔŅĶĽŀĬĪňŗĴňĔŅĶĔŜŅľĬħĔŇěĔĶĶĴŒľƟĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĔŅĶĪŜŅĚŅĬĪňŗĨƟŀĚĮĶŃĽŅĬĚŅĬĔńĭįŌƟŀŊŗĬȮ
ĕƟŅĴľĸńĔĽŌĨĶȮľĶŊŀĨƟŀĚėƟĬėĺƟŅľŅĕƟŀĴŌĸěŅĔĔŅĶĽńĴĳŅļĦƢĭŋėėĸŀŊŗĬȮľĶŊŀįŌƟĴňĮĶŃĽĭĔŅĶĦƢȮőħĵĴňėĺŅĴ
ėŅħľĺńĚŒĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭįŇħĝŀĭȮ
ħńĚĬňŘ 
&/'ȮĽŅĴŅĶĩĪŜŅĚŅĬĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħň 
&0'ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
&1'ȮĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴŀĚėƢĔĶĪňŗœĮĮĢŇĭńĨŇĚŅĬœħƟŏĮƦĬŀĵƞŅĚħň 
&2'ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 
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&3'ȮĴňĳŅĺŃįŌƟĬŜŅ 
 Ȯ0,2,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸ 
ȮȮȮȮȮȮȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĔĸŋƞĴŒĬĝńŘĬŏĶňĵĬȮ
ŐĸŃĽńĚŏĔĨěŅĔıķĨŇĔĶĶĴĪňŗŐĽħĚŀŀĔŒĬĔŅĶĶƞĺĴĔŇěĔĶĶĴĨƞŅĚŕ 

 0,3ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 Ȯ0,3,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ 

 (1)ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢȮĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĝňıœħƟŏĮƦĬŀĵƞŅĚħň 
 (2)ȮĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇĮĶŃĵŋĔĨƢĨƞŀ

ĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
 (3)ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮȮĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴň

ĮĶŃĽŇĪīŇĳŅı 
 (4)ȮĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĪŅĚĔŅĶıŌħȮȮĔŅĶŏĕňĵĬȮȮŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵőħĵŒĝƟ

ĽńĠĸńĔļĦƢ 
 (5)ȮĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴȮȮŏıŊŗŀĮĶŃĔŀĭĺŇĝŅĝňıŒĬĽŅĕŅ

ĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
 Ȯ0,3,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ 

ȮȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
Ȯ&/'ȮĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĽŊŗŀĽŅĶĬňŘŀŅěĪŜŅœħƟ

ŒĬĶŃľĺƞŅĚĔŅĶĽŀĬȮőħĵŀŅěŒľƟĬńĔĻŉĔļŅŐĔƟĮƤĠľŅȮĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıĕŀĚĺŇīňŐĔƟĮƤĠľŅ 
Ȯ&0'ȮĬŜŅŏĽĬŀŐĬĺėŇħĕŀĚĔŅĶŐĔƟĮƤĠľŅȮįĸĔŅĶĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıȮĨƞŀĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮ

ŀŅěĴňĔŅĶĺŇěŅĶĦƢŒĬŏĝŇĚĺŇĝŅĔŅĶĶŃľĺƞŅĚŀŅěŅĶĵƢŐĸŃĔĸŋƞĴĬńĔĻŉĔļŅ 
Ȯ&1'ȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅĨƞŅĚŕȮŒľƟĬńĔĻŉĔļŅœħƟĺŇŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢěŜŅĸŀĚȮȮȮȮȮȮȮȮ

ŐĸŃĽĩŅĬĔŅĶĦƢŏĽĴŊŀĬěĶŇĚȮ 
Ȯ&2'ȮĬŜŅŏĽĬŀĔŅĶŐĔƟĮƤĠľŅĪňŗŏľĴŅŃĽĴȮŏĶňĵĬĶŌƟŏĪėĬŇėĔŅĶĮĶŃĵŋĔĨƢŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮ

ŒĬľĸŅĔľĸŅĵĽĩŅĬĔŅĶĦƢ 
 Ȯ0,3,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟȮȮȮ 
ȮȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
Ȯ&/'ȮĮĶŃŏĴŇĬěŅĔŏĪėĬŇėĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴ 
 (2) ĮĶŃŏĴŇĬěŅĔŏĪėĬŇėŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇ

ĮĶŃĵŋĔĨƢŒĬĔŅĶŐĔƟĮƤĠľŅőěĪĵƢĔŅĶėŜŅĬĺĦ 
Ȯ&1'ȮĮĶŃŏĴŇĬěŅĔŏĪėĬŇėĔŅĶĬŜŅŏĽĬŀőħĵŒĝƟĪķļġňȮĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻȮľĶŊŀėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇȮĪňŗŏĔňŗĵĺĕƟŀĚ 
Ȯ&2'ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀīŇĭŅĵĩŉĚĕƟŀěŜŅĔńħȮŏľĨŋįĸŒĬĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĨƞŅĚŕȮ

ĔŅĶŀĳŇĮĶŅĵȮĔĶĦňĻŉĔļŅĨƞŅĚŕĪňŗĴňĔŅĶĬŜŅŏĽĬŀĨƞŀĝńŘĬŏĶňĵĬ 
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1,ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&AsppgasjskȮȮ
K_nngle'Ȯ 
    3.1  įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĕŀĚĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
 ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅ 

&Curriculum Mapping' ŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮįĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
  1. ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮőħĵĴňěŇĨĽŜŅĬŉĔŐĸŃěŇĨĽŅīŅĶĦŃ 
  2. ĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĽŋěĶŇĨȮŏĽňĵĽĸŃȮĕĵńĬŐĸŃŀħĪĬ 
  3. ĴňĳŅĺŃįŌƟĬŜŅȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
  4. ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅ 
  5. ŏėŅĶıĔġȮĶŃŏĭňĵĭȮŐĸŃĕƟŀĭńĚėńĭĕŀĚŀĚėƢĔĶ 
2. ħƟŅĬėĺŅĴĶŌƟ 
  1. ĶŌƟľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĪķļġňıŊŘĬģŅĬ 
  2. ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĔŅĶėŇħĺŇŏėĶŅŃľƢœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ 
  3. ĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňȮĪňŗĪńĬĽĴńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
  4. ĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟȮľĸńĔĔŅĶȮŐĸŃĪķļġňœĮĮĶŃĵŋĔĨƢŒĝƟŀĵƞŅĚŏľĴŅŃĽĴ 
  5. ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
3. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  1. ĴňĔĶŃĭĺĬĔŅĶėŇħȮŐĸŃĔĸńŗĬĔĶŀĚĕƟŀĴŌĸŀĵƞŅĚŏĮƦĬĶŃĭĭ 
  2. ĽŅĴŅĶĩĽĶŋĮĮĶŃŏħŖĬȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢĕƟŀĴŌĸĕƞŅĺĽŅĶœħƟ 
  3. ĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮŐĸŃĽŅĴŅĶĩĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
  4. ĽŅĴŅĶĩıńĥĬŅĔŅĶėŇħĺŇŏėĶŅŃľƢŏıŊŗŀĔŜŅľĬħĺŇīňĔŅĶŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅ 
   ĪňŗŏľĴŅŃĽĴœħƟ 
  5. ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĬŜŅœĮĮĢŇĭńĨŇŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟĨŅĴėĺŅĴŏľĴŅŃĽĴ 
4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
  1. ĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĚŅĬŐĸŃľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
  2. ĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 
  3. ŏĕƟŅŒěŐĸŃĵŀĴĶńĭĩŉĚėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴŐĨĔĨƞŅĚĪŅĚĺńĥĬīĶĶĴ 
  4. ĶńĔļŅĝŊŗŀŏĽňĵĚĕŀĚĨĬŏŀĚȮėĶŀĭėĶńĺȮŐĸŃŀĚėƢĔĶ 
  5. ŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚĮĶŃľĵńħȮŐĸŃĮĢŇĭńĨŇĨŅĴľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 
5. ħƟŅĬĪńĔļŃĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  1. ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏĪėĬŇėĪŅĚĔŅĶėŜŅĬĺĦȮŐĸŃĬŜŅœĮŒĝƟŀĵƞŅĚĽĴŏľĨŋĽĴįĸ 
  2. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
  3. ĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
  4. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 5.ȮȮȮĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĪńŘĚĔŅĶıŋħȮĲƤĚȮŀƞŅĬȮŐĸŃŏĕňĵĬȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮȮ 
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ȮȮȮȮ3.2  įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĕŀĚĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŏĜıŅŃ 
įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
  1. ŏĕƟŅŒěŒĬĺńĥĬīĶĶĴœĪĵȮĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĶŃĭĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢ
   ĽŋěĶŇĨ 
  2. ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕ 
   ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
  3. ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃȮĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚĨŅĴĸŜŅħńĭ 
   ėĺŅĴĽŜŅėńĠȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚ 
   ėĺŅĴŏĮƦĬĴĬŋļĵƢ 
  4. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĨƞŀĭŋėėĸȮŀĚėƢĔĶȮĽńĚėĴ 
   ŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
  5. ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬģŅĬŃįŌƟĮĶŃĔŀĭĺŇĝŅĝňıĶĺĴĩŉĚ 
   ŏĕƟŅŒěĩŉĚĭĶŇĭĪĪŅĚĽńĚėĴĕŀĚĺŇĝŅĝňıĺŇĻĺĔĶĶĴŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚ 
2. ħƟŅĬėĺŅĴĶŌƟ 
  1. ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 
   ŐĸŃ ŏĻĶļģĻŅĽĨĶƢȮŏıŊŗŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĔŅĶĽĶƟŅĚ 
   ĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵň 
  2. ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶĪňŗĽŜŅėńĠȮĪńŘĚŒĬŏĝŇĚĪķļġňŐĸŃĮĢŇĭńĨŇŒĬŏĬŊŘŀľŅĕŀĚ 
   ĽŅĕŅĺŇĝŅŏĜıŅŃħƟŅĬĪŅĚĺŇĻĺĔĶĶĴ 
  3. ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚ 
  4. ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗ 
   ŏľĴŅŃĽĴ 
  5. ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĝŅĕŀĚĨĬŒĬĔŅĶĮĶŃĵŋĔĨƢŐĔƟœĕĮƤĠľŅŒĬĚŅĬěĶŇĚœħƟ 
3. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  1. ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħň 
  2. ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶ 
  3. ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĴňĶŃĭĭĶĺĴĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸ 
   ĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
  4. ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴŒĬĔŅĶıńĥĬŅ 
   ĬĺńĨĔĶĶĴľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
  5. ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃĪńĬ 
   ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞŕ 
4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
  1. ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮŐĸŃĽŅĴŅĶĩĽĬĪĬŅĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
   œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĝňıĴŅĽŊŗŀĽŅĶĨƞŀĽńĚėĴœħƟŒĬĮĶŃŏħŖĬĪňŗ 
   ŏľĴŅŃĽĴ 
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  2. ĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢŏĝŇĚĽĶƟŅĚĽĶĶėƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ 
   ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴĶĺĴĪńŘĚŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃ 
   ŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŐĔƟœĕĮƤĠľŅĽĩŅĬĔŅĶĦƢĨƞŅĚŕ 
  3. ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĽŀħėĸƟŀĚĔńĭĪŅĚ 
   ĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
  4. ĶŌƟěńĔĭĪĭŅĪȮľĬƟŅĪňŗȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĨŅĴĪňŗĴŀĭľĴŅĵȮĪńŘĚĚŅĬĭŋėėĸŐĸŃĚŅĬ 
   ĔĸŋƞĴĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ 
   ĽŅĴŅĶĩĺŅĚĨńĺœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭėĺŅĴĶńĭįŇħĝŀĭ 
  5. ĴňěŇĨĽŜŅĬŉĔȮėĺŅĴĶńĭįŇħĝŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪŜŅĚŅĬŐĸŃĔŅĶĶńĔļŅĽĳŅıŐĺħĸƟŀĴĨƞŀ 
   ĽńĚėĴ 
5. ħƟŅĬĪńĔļŃĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  1. ĴňĪńĔļŃŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĝňıœħƟŏĮƦĬŀĵƞŅĚħň 
  2. ĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇĮĶŃĵŋĔĨƢĨƞŀĔŅĶ 
   ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
  3. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴň 
   ĮĶŃĽŇĪīŇĳŅı 
  4. ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĔŅĶıŌħȮĔŅĶŏĕňĵĬŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵőħĵŒĝƟĽńĠĸńĔļĦƢ 
  5. ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴŏıŊŗŀĮĶŃĔŀĭĺŇĝŅĝňıŒĬĽŅĕŅ 
   ĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) ŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
ėŜŅĝňŘŐěĚȮȮȮȮŏėĶŊŗŀĚľĴŅĵȮȮȮȮȮ¸ȮȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮȮȮľĶŊŀȮȮ¹ȮȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĝŊŗŀĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ 
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň 
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 

 030923102 ĺŇĪĵŅĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
(Sciences in Daily Life) 

3(3-0-6)  ̧  ̧  ¹   ̧  ̧  ̧¹  ¹  ̧  ¹  ̧  ̧  ̧¹   ¹  ̧   ¹ 

 030923103 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀ 
ėŋĦĳŅıĝňĺŇĨŐĸŃĽńĚėĴ 
(Sciences and Technology for 
Quality of Life and Society) 

3(3-0-6) ¹ ¹   ̧   ̧  ̧  ̧¹ ¹ ¹  ̧¹ ¹  ̧  ̧  ̧¹ ¹  ̧¹ ¹  ̧  ̧  ̧

030933152 ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŐĸŃĔŅĶ
ŏĕňĵĬĶŅĵĚŅĬ 
(Communicative English  
and Report Writing) 

3(3-0-6) ¹ ¹   ̧   ̧  ¹  ̧  ¹ ¹    ̧  ̧  ̧   ¹    ̧  ̧¹ 

030933155 ĽĬĪĬŅĳŅļŅŀńĚĔķļŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬ 
(English Conversation  
for Daily Life) 

3(0-6-3)  ¹   ̧   ̧¹   ̧  ¹ ¹  ̧    ̧¹ ¹     ̧¹   
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ĝŊŗŀĺŇĝŅ /,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ 
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň 
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 

030953101 ĔŅĶěńħĔŅĶĪĶńıĵŅĔĶĴĬŋļĵƢ
ĽĴńĵŒľĴƞ 
(Modern Human Resource 
Management) 

3(3-0-6)  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ̧  ̧   ̧   ̧  ̧  ̧  ̧  ̧¹   ̧¹ ¹  ̧

030953102 ĴĬŋļĵƢŐĸŃĔŅĶıńĥĬŅĽńĚėĴ 
(Man and Society Development) 

3(3-0-6)  ̧  ̧  ̧  ̧  ̧  ̧  ̧    ̧  ̧   ̧   ̧  ̧  ̧  ̧  ̧¹   ̧¹ ¹  ̧

030953103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 
(Entrepreneurship) 

3(3-0-6)  ̧  ̧ ¹ ¹  ̧  ̧  ¹  ̧¹ ¹   ̧  ̧  ̧  ̧¹    ̧  ̧¹  ¹  

030953104 ŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨ 
(Economics for Daily Life) 

3(3-0-6)  ̧ ¹ ¹ ¹ ¹  ̧  ̧¹ ¹ ¹ ¹ ¹  ̧¹  ̧ ¹ ¹  ̧ ¹ ¹ ¹  ̧  ̧  ̧¹ 

030953107 ĭŋėĸŇĔĳŅıŏıŊŗŀĔŅĶĽĴŅėĴ 
(Personality for Socialization) 

3(3-0-6)  ̧ ¹ ¹ ¹  ̧  ̧  ̧¹  ̧  ¹   ̧  ̧  ̧  ̧   ̧  ̧¹  ¹ ¹ 
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įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮ&Expected Learning Outcomes (ELO) ĕŀĚľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮ&ĨƞŀŏĬŊŗŀĚ' 

1. ĽŅĴŅĶĩĪŜŅĚŅĬŐĸŃĬŜŅėĺŅĴĶŌƟœĮŒĝƟĚŅĬĔńĭĔĸŋƞĴŀŋĨĽŅľĔĶĶĴľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 
2. ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňœħƟŀĵƞŅĚĴňĶŃĭĭ 
3. ĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĶŃĭĭĔŅĶěńħĔŅĶŀŋĨĽŅľĔĶĶĴœħƟ 
4. ĽŅĴŅĶĩėŇħŀĵƞŅĚŏĮƦĬĬŅĴīĶĶĴȮ&ėŇħœħƟȮĪŜŅŏĮƦĬ'ȮŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶŐĔƟĮƤĠľŅœħƟ 
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ĨŅĶŅĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum Mapping) ĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮ
(Expected Learning Outcome: ELO) ĕŀĚľĸńĔĽŌĨĶȮŀ,Ľ,ĭ,ȮŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮ&ĨƞŀŏĬŊŗŀĚ' 

 

įĸĔŅĶŏĶňĵĬĶŌƟȮ3ȮħƟŅĬ 
įĸĔŅĶŏĶňĵĬĶŌƟĕƟŀĵƞŀĵŕ 

(Curriculum Mapping) 
ELOs ŒľĴƞ 

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,Ȯ ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶı
 ĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
3.Ȯ ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃȮ
 ĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚĨŅĴĸŜŅħńĭėĺŅĴĽŜŅėńĠȮŏėŅĶıĽŇĪīŇ
 ŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃ
 ĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

ELO 1  
ĽŅĴŅĶĩĪŜŅĚŅĬŐĸŃĬŜŅėĺŅĴĶŌƟœĮŒĝƟĚŅĬĔńĭĔĸŋƞĴŀŋĨĽŅľĔĶĶĴľĶŊŀ
ĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 
 

2. ėĺŅĴĶŌƟ 2.  ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶĪňŗĽŜŅėńĠȮĪńŘĚŒĬŏĝŇĚ
 ĪķļġňŐĸŃĮĢŇĭńĨŇŒĬŏĬŊŘŀľŅĕŀĚĽŅĕŅĺŇĝŅŏĜıŅŃħƟŅĬĪŅĚ
 ĺŇĻĺĔĶĶĴ 
4,Ȯ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮ
 ĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴ 

ELO 1  
ĽŅĴŅĶĩĪŜŅĚŅĬŐĸŃĬŜŅėĺŅĴĶŌƟœĮŒĝƟĚŅĬĔńĭĔĸŋƞĴŀŋĨĽŅľĔĶĶĴľĶŊŀ
ĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 
ELO 2  
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňœħƟŀĵƞŅĚĴňĶŃĭĭ 

3. ĪńĔļŃĪŅĚĮƤĠĠŅ 1,Ȯ ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħň 
3,Ȯ ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚ
ĴňĶŃĭĭĶĺĴĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶ
ĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 
 
 
 

ELO 4 
ĽŅĴŅĶĩĨŇħŀĵƞŅĚŏĮƦĬĬŅĴīĶĶĴȮ&ėŇħœħƟȮĪŜŅŏĮƦĬ'ȮŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶ
ŐĔƟĮƤĠľŅœħƟ 
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įĸĔŅĶŏĶňĵĬĶŌƟȮ3ȮħƟŅĬ 
įĸĔŅĶŏĶňĵĬĶŌƟĕƟŀĵƞŀĵŕ 

(Curriculum Mapping) 
ELOs ŒľĴƞ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

/,Ȯ ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮŐĸŃĽŅĴŅĶĩĽĬĪĬŅ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĝňıĴŅĽŊŗŀĽŅĶĨƞŀĽńĚėĴœħƟŒĬ
ĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ 

5,Ȯ ĴňěŇĨĽŜŅĬŉĔȮėĺŅĴĶńĭįŇħĝŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪŜŅĚŅĬ
ŐĸŃĔŅĶĶńĔļŅĽĳŅıŐĺħĸƟŀĴĨƞŀĽńĚėĴ 

ELO 3 
ĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶŏĔňŗĵĺĔńĭĶŃĭĭĔŅĶěńħĔŅĶŀŋĨĽŅľĔĶĶĴœħƟ 
 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1.  ĴňĪńĔļŃŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĺŇĝŅĝňıœħƟŏĮƦĬŀĵƞŅĚħň 

3.Ȯ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗ
ĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

ELO 2 
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňœħƟŀĵƞŅĚĴňĶŃĭĭ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮ(ELO) ěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŏĜıŅŃ 
 

 
ĶŅĵĺŇĝŅ 

ľńĺĕƟŀįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ 
ELO 1 ELO 2 ELO 1 ELO 2 

 ĺŇĝŅŏĜıŅŃ 
ĺŇĝŅĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 

 
    

030233105 ıĸńĚĚŅĬĪħŐĪĬ 
(Renewable Energy) 

1&1-.-4' 
 

P P P  

030233106 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 
(Information Technology for Industries) 

2(2-0-4) 
P P P P 

030233107 ĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ 
(Measurement and Instrumentation for Energy) 

2(2-0-4) 
P P P 

 

P 

.1.033108 ĔŅĶŀŀĔŐĭĭŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃŏėĶŊŗŀĚěńĔĶ 
(Design of Power and Machine Technology) 

2(2-0-4) 
P P P P 

030233109 ıŊŘĬģŅĬĶŃĭĭœĲĲƚŅŀŋĨĽŅľĔĶĶĴ 
(Fundamental of Industrial Electrical System) 

2(2-0-4) 
P P P P 

.1.033126 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
(Heat Transfer) 

2(2-0-4) 
P P P P 

030233135 ŏĻĶļģĻŅĽĨĶƢ ıĸńĚĚŅĬȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
(Economics, Energy and Environment) 

2(2-0-4) 
P P P P 

030233303 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴ 
(Information Technology for Industries Laboratory) 

1(0-2-1) 
P P P P 

030233304 ĮĢŇĭńĨŇĔŅĶĺńħŐĸŃŏėĶŊŗŀĚĺńħĽŜŅľĶńĭıĸńĚĚŅĬ 
(Measurement and Instrumentation for Energy Laboratory) 

1(0-2-1) 
P P P P 
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ĶŅĵĺŇĝŅ 

ľńĺĕƟŀįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ 
ELO 1 ELO 2 ELO 1 ELO 2 

.1.033305 ĮĢŇĭńĨŇĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃŏėĶŊŗŀĚěńĔĶ 
(Design of Power and Machine Laboratory) 

1(0-2-1) 
P P P P 

.1.033306 ĮĢŇĭńĨŇĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
(Heat Transfer Laboratory) 

1(0-2-1) 
P P P P 

030233307 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĶŃĭĭœĲĲƚŅŀŋĨĽŅľĔĶĶĴ 
(Fundamental of Industrial Electrical System Laboratory) 

1(0-2-1) 
P P P P 

ĺŇĝŅĝňı 
ŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňĵŅĬĵĬĨƢ 

   
 

030233115 ŏĽňĵĚŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĵŅĬĵĬĨƢ 
(Automotive Noise and Vibration) 

2(2-0-4)Ȯ 
P P P P 

030233116 ŀŅĔŅĻıĸĻŅĽĨĶƢ 
(Aerodynamics) 

2(2-0-4) 
P P P P 

030233117 œŁħĶŀĸŇĔĽƢŐĸŃĬŇĺŐĴĨŇĔĽƢĽŜŅľĶńĭĵŅĬĵĬĨƢ 
(Hydraulics and PneumaticsȮfor Automotive) 

2(2-0-4) 
P P P P 

030233121 ĔŅĶįĸŇĨĵŅĬĵĬĨƢ 
(Automotive Manufacturing) 

3(3-0-6) 
P P P  

030233122 ĔŅĶĮĶŃĔŀĭīŋĶĔŇěĵŅĬĵĬĨƢ 
(Automotive Business Operation) 

3(3-0-6) 
P P P  

030233136 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĺńħĵŅĬĵĬĨƢ 
(Automotive Measurement and Analysis) 
 

2(2-0-4) 
P P P P 
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ĶŅĵĺŇĝŅ 

ľńĺĕƟŀįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ 
ELO 1 ELO 2 ELO 1 ELO 2 

030233137 ŏĪėőĬőĸĵňœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵŅĬĵĬĨƢ 
(Automotive Electrical and Electronic Technology) 

2(2-0-4) 
P P P P 

030233142 ŏĪėőĬőĸĵňĵŅĬĵĬĨƢ 1 
(Automotive Technology I) 

2(2-0-4) 
P P P P 

030233143 ŏĪėőĬőĸĵňĵŅĬĵĬĨƢ 2 
(Automotive Technology II) 

3(3-0-6) 
P P P P 

030233221 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭĵŅĬĵĬĨƢ / 
(Special ProjectȮfor Automotive I) 

1(0-2-1) 
P P P P 

030233222 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭĵŅĬĵĬĨƢ 0 
(Special ProjectȮfor Automotive II) 

3(0-6-3) 
P P P 

 

P 

030233223 œĪĶőĭőĸĵňĽŜŅľĶńĭĵŅĬĵĬĨƢ 
(Tribology for Automotive) 

3(3-0-6) 
P P P  

030233308 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňĵŅĬĵĬĨƢ 
(Automotive Technology Laboratory) 

1(0-2-1) 
P P P P 

030233309 ĮĢŇĭńĨŇĔŅĶŏĽňĵĚŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬĪŅĚĵŅĬĵĬĨƢ 
(Automotive Noise and Vibration Laboratory) 

1(0-2-1) 
P P P P 

030233315 ĮĢŇĭńĨŇĔŅĶŀŅĔŅĻıĸĻŅĽĨĶƢ 
(Aerodynamics Laboratory) 

1(0-2-1) 
P P P P 

030233316 ĮĢŇĭńĨŇĔŅĶœŁħĶŀĸŇĔĽƢŐĸŃĬŇĺŐĴĨŇĔĽƢĽŜŅľĶńĭĵŅĬĵĬĨƢ 
(Hydraulics and PneumaticsȮfor Automotive Laboratory) 

1(0-2-1) 
P P P P 

030233317 ĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĺńħĵŅĬĵĬĨƢ 
(Automotive Measurement and Analysis Laboratory) 
 

1(0-2-1) 
P P P P 
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ĶŅĵĺŇĝŅ 

ľńĺĕƟŀįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ 
ELO 1 ELO 2 ELO 1 ELO 2 

030233318 ĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵŅĬĵĬĨƢ 
(Automotive Electrical and Electronic Technology Laboratory) 

1(0-2-1) 
P P P P 

 ŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŀŋĨĽŅľĔĶĶĴ      
030233114 ĔŅĶěńħĔŅĶıĸńĚĚŅĬŒĬĚŅĬŀŋĨĽŅľĔĶĶĴ 

(Industrial Energy Management) 
3(3-0-6) 

P P P  

030223118 ŏĪėőĬőĸĵňĶŃĭĭŏėĶŊŗŀĚĔĸĳŅĵŒĬŀŅėŅĶ 
(Mechanical System Technology in Buildings) 

2(2-0-4) 
P P P P 

030233119 ŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻ 
(Refrigeration and Air Conditioning Technology) 

2(2-0-4) 
P P P 

 

P 

030233132 ŏĪėőĬőĸĵňĔńĚľńĬ 
(Turbine Technology) 

3(3-0-6) 
P P P  

030233134 ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 
(Solar Energy) 

3(3-0-6) 
P P P  

030233138 ŏĪėőĬőĸĵňľĴƟŀœŀĬŘŜŅŐĸŃőĶĚěńĔĶĨƟĬĔŜŅĸńĚ 
(Boiler and Power Plant Technology) 

3(3-0-6) 
P P P  

030233139 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭŐĽĚĽĺƞŅĚ 
(Energy Conservation and Illumination System Design) 

3(3-0-6) 
P P P  

030233140 ĔŅĶŏįŅœľĴƟŐĸŃĔŅĶŏĮĸňŗĵĬĶŌĮıĸńĚĚŅĬĝňĺĴĺĸ 
(Combustion and Bio-energy Conservation) 

3(3-0-6) 
P P P P 

030233141 ŏĪŀĶƢőĴĲĸŌŀŇħĽƢĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬ 
(Thermofluids for Energy Technology) 
 

2(2-0-4) 
P P P P 
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ĶŅĵĺŇĝŅ 

ľńĺĕƟŀįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ 
ELO 1 ELO 2 ELO 1 ELO 2 

030233235 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭıĸńĚĚŅĬȮ/ 
(Special ProjectȮfor Energy I) 

1(0-2-1) 
P P P P 

030233236 őėĶĚĚŅĬıŇŏĻļĽŜŅľĶńĭıĸńĚĚŅĬ 2 
(Special Project for EnergyȮII) 

3(0-6-3) 
P P P P 

030233237 ĮĢŇĭńĨŇĺŇĝŅĝňıĕŀĚıĸńĚĚŅĬ 
(Professional Practice for Energy) 

3(0-6-3) 
P P P P 

030223319 ŏĪėőĬőĸĵňĶŃĭĭŏėĶŊŗŀĚĔĸĳŅĵŒĬŀŅėŅĶ 
(Mechanical System Technology in Buildings) 

1(0-2-1) 
P P P P 

030233338 ŏĪŀĶƢőĴĲĸŌŀŇħĽƢĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬ 
(Thermofluids for Energy Technology) 

1(0-2-1) 
P P P 

 

P 

030233339 ŏĪėőĬőĸĵňĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻ 
(Refrigeration and Air Conditioning Technology) 

1(0-2-1) 
P P P P 

 
ĺŇĝŅĽľĔŇěĻŉĔļŅ 

  
 

   

.1.033413 İƗĔĚŅĬ 
&Training) 

240 ĝńŗĺőĴĚ 
P P P P 
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ľĴĺħĪňŗȮ3ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 

/,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 
ĔŅĶĺńħįĸŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮȮȮȮȮȮȮȮȮ

ıĶŃĬėĶŏľĬŊŀĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨ 
0,ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
0,/ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĶŅĵĺŇĝŅȮĴňĔŅĶĮĶŃŏĴŇĬĪńŘĚŒĬĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇ 
 ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬȮŏıŊŗŀŒĝƟŒĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅ 
 ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚįŌƟĽŀĬőħĵĬńĔĻŉĔļŅȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅ 
0,0ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ȮȮȮȮȮ ĔŅĶĔŜŅľĬħĔĸĺŇīňĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĬŜŅĴŅŒĝƟ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃľĸńĔĽŌĨĶȮĶĺĴĪńŘĚĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶȮŀŅěŒĝƟĔŅĶ
ĮĶŃŏĴŇĬěŅĔĨńĺŀĵƞŅĚĨƞŀœĮĬňŘ 

(1) ĳŅĺŃĔŅĶĦƢœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗěĭĔŅĶĻŉĔļŅȮŒĬħƟŅĬĕŀĚ
ĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭŀŅĝňı 

(2) ĔŅĶĨĶĺěĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶȮőħĵĔŅĶĕŀŏĕƟŅĽńĴĳŅļĦƢȮľĶŊŀȮĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴȮŏıŊŗŀ
ĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŒĬĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬŕȮŒĬėŅĭĶŃĵŃŏĺĸŅ
ĨƞŅĚŕȮŏĝƞĬȮĮƖĪňŗȮ1ȮĮƖĪňŗȮ5ȮŏĮƦĬĨƟĬ 

(3) ĔŅĶĮĶŃŏĴŇĬĨŜŅŐľĬƞĚȮŐĸŃľĶŊŀėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĭńĦĤŇĨ 
(4) ĔŅĶĮĶŃŏĴŇĬěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬȮőħĵĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴȮľĶŊŀȮĽŀĭĩŅĴŏĴŊŗŀĴňőŀĔŅĽŒĬĶŃħńĭ

ėĺŅĴıŉĚıŀŒěŒĬħƟŅĬėĺŅĴĶŌƟȮėĺŅĴıĶƟŀĴȮŐĸŃĽĴĭńĨŇħƟŅĬŀŊŗĬŕȮĕŀĚĭńĦĤŇĨěŃěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĻŉĔļŅŏıŊŗŀ
ĮĶŇĠĠŅĪňŗĽŌĚĕŉŘĬ 

(5) ĔŅĶĮĶŃŏĴŇĬěŅĔĬńĔĻŉĔļŅŏĔƞŅȮĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅ
ĪňŗŏĶňĵĬȮĶĺĴĪńŘĚĽŅĕŅŀŊŗĬŕȮĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶȮĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮĶĺĴĪńŘĚŏĮƕħ
őŀĔŅĽŒľƟŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬħƟĺĵ 

(6) ėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮľĶŊŀȮŏĮƦĬŀŅěŅĶĵƢıŇŏĻļȮĨƞŀėĺŅĴ
ıĶƟŀĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬȮŐĸŃĽĴĭńĨŇŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟ
ĕŀĚĬńĔĻŉĔļŅ 

(7) įĸĚŅĬĕŀĚĬńĔĻŉĔļŅĪňŗĺńħŏĮƦĬĶŌĮīĶĶĴœħƟĞŉŗĚȮŀŅĪŇȮ&Ĕ'ȮěŜŅĬĺĬĽŇĪīŇĭńĨĶ (ĕ'ȮěŜŅĬĺĬĶŅĚĺńĸĪŅĚĽńĚėĴ
ŐĸŃĺŇĝŅĝňı (ė'ȮěŜŅĬĺĬĔŇěĔĶĶĴĔŅĶĔŋĻĸŏıŊŗŀĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇ (Ě'ȮěŜŅĬĺĬĔŇěĔĶĶĴŀŅĽŅĽĴńėĶŒĬŀĚėƢĔĶ
ĪňŗĪŜŅĮĶŃőĵĝĬƢĨƞŀĽńĚėĴ 
1,ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

ĔŅĶĺńħįĸŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮȮȮȮȮȮȮ
ıĶŃĬėĶŏľĬŊŀĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨ 
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ľĴĺħĪňŗȮ4ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

/,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
ȮȮȮ&/'ȮĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵ-
ėĦŃĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 
ȮȮȮ&0'ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴ
ĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 
0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞŀŅěŅĶĵƢ 
0,/ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
ȮȮȮȮȮȮȮȮȮȮ &/'ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮȮȮȮȮȮȮ
ĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 
  &0'ȮĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕ 
ȮȮȮȮ  &/'ȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
  &0'ȮĴňĔŅĶĽƞĚŏĽĶŇĴŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
  &1'ȮĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴŏĝňŗĵĺĝŅĠȮȮ
ŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 
/,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
ȮȮȮȮ1.1ȮĴňľĸńĔĽŌĨĶȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
ȮȮȮȮ1.2ȮĴňĔŅĶĔŜŅľĬħŐįĬĚŅĬȮĔŅĶěńħĪŜŅĚĭĮĶŃĴŅĦȮŐĸŃħŜŅŏĬŇĬĔŅĶĨŅĴŀĚėƢĮĶŃĔŀĭĕŀĚĽŜŅĬńĔĚŅĬ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮ&ĽĔŀ,'ȮŐĸŃĴňĔŅĶěńħĪŜŅĶŅĵĚŅĬĔŅĶĮĶŃĔńĬėŋĦĳŅıŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ȮȮȮȮ1.3ȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĨŅĴĴŅĨĶģŅĬĕŀĚĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵĬŀĔőħĵĽŜŅĬńĔĚŅĬĶńĭĶŀĚ
ĴŅĨĶģŅĬŐĸŃĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅȮ&ĽĴĻ,' 
2. ĭńĦĤŇĨ 
     2.1ȮĴňĔŅĶĻŉĔļŅĕƟŀĴŌĸĨĸŅħŐĶĚĚŅĬŏıŊŗŀįĸŇĨĭńĦĤŇĨŒľƟĽŀħėĸƟŀĚĔńĭĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĪƟŀĚĩŇŗĬŐĸŃ
ĳŅėŀŋĨĽŅľĔĶĶĴĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 
    2.2ȮĴňĔŅĶĨŇħĨŅĴĮĶŃŏĴŇĬįĸȮėĺŅĴıŉĚıŀŒěĕŀĚĭńĦĤŇĨŐĸŃįŌƟŒĝƟĭńĦĤŇĨŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
3. ĬńĔĻŉĔļŅ 

3.1 ȮĔŅĶŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶŐĸŃŀŊŗĬŕȮŐĔƞĬńĔĻŉĔļŅ 
3.1.1 ĴňįŌƟĝƞĺĵĽŀĬĮĶŃěŜŅľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴňėĺŅĴĶŌƟŒĬěŜŅĬĺĬĪňŗŏľĴŅŃĽĴ 
3.1.2ȮȮ(Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅŏĕƟŅĮĶŉĔļŅœħƟȮĬŀĔěŅĬňŘĵńĚĴňĪňŗĮĶŉĔļŅĔŇěĔĶĶĴŏıŊŗŀŒľƟ

ėŜŅĮĶŉĔļŅŐĬŃĬŜŅȮěńħĪŜŅĔŇěĔĶĶĴŐĔƞĬńĔĻŉĔļŅ 
3.2 ȮĔŅĶŀŋĪīĶĦƢĕŀĚĬńĔĻŉĔļŅ 
ĔĶĦňĪňŗĬńĔĻŉĔļŅĴňėĺŅĴĽĚĽńĵŏĔňŗĵĺĔńĭįĸĔŅĶĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅŒħĽŅĴŅĶĩĪňŗěŃĵŊŗĬėŜŅĶƟŀĚĕŀħŌ

ĔĶŃħŅļėŜŅĨŀĭŒĬĔŅĶĽŀĬȮĨĸŀħěĬħŌėŃŐĬĬŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬĕŀĚŀŅěŅĶĵƢŒĬŐĨƞĸŃĶŅĵĺŇĝŅœħƟ 
4. ȮėĦŅěŅĶĵƢ 

4.1ȮȮĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 
4.1.1ȮȮŀŅěŅĶĵƢĮĶŃěŜŅĨƟŀĚĴňėŋĦĺŋĥŇŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬ

ľĸńĔģŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2558 
4.1.2  ĴňėĺŅĴŏĕƟŅŒěĩŉĚĺńĨĩŋĮĶŃĽĚėƢŐĸŃŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶ 
4.1.3 ȮĴňėĺŅĴĶŌƟȮĴňĪńĔļŃŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅŐĸŃĴň

ĮĶŃĽĭĔŅĶĦƢĪŜŅĺŇěńĵȮľĶŊŀĮĶŃĽĭĔŅĶĦƢĮĶŃĔŀĭĺŇĝŅĝňıŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĬ 
4.2ȮȮĔŅĶŐĨƞĚĨńŘĚėĦŅěŅĶĵƢıŇŏĻļ 
ĽńħĽƞĺĬŀŅěŅĶĵƢĨƞŀĬńĔĻŉĔļŅŏĨŖĴŏĺĸŅŏĪňĵĭŏĪƞŅȮŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅ

ĳŅĵŒĬĽĩŅĬĻŉĔļŅȮĶŃħńĭŀŋħĴĻŉĔļŅȮĽĔŀ,ȮħńĚĬńŘĬėĦŃĔŜŅľĬħĬőĵĭŅĵĺƞŅėĺĶěŃĴňĔŅĶŏĝŇĠŀŅěŅĶĵƢıŇŏĻļȮľĶŊŀ
ĺŇĪĵŅĔĶĴŅĭĶĶĵŅĵŀĵƞŅĚĬƟŀĵĺŇĝŅĸŃȮ3 ĝńŗĺőĴĚȮŒĬĶŅĵĺŇĝŅĭńĚėńĭŐĸŃĽŜŅľĶńĭŀŅěŅĶĵƢıŇŏĻļȮœĴƞĺƞŅěŃĽŀĬĪńŘĚ
ĶŅĵĺŇĝŅľĶŊŀĭŅĚĝńŗĺőĴĚěŃĨƟŀĚŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĨĶĚȮľĶŊŀĴňĺŋĥŇĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĮĶŇĠĠŅőĪ 
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 4.3ȮȮĔŅĶĭĶŇľŅĶĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
4.3.1 ȮĔŅĶĔŜŅľĬħėŋĦĽĴĭńĨŇŏĜıŅŃĽŜŅľĶńĭĨŜŅŐľĬƞĚ 
ȮĴňĝƞŅĚŏĪėĬŇėĮĶŃěŜŅľƟŀĚĮĢŇĭńĨŇĔŅĶ 

4.3.2ȮȮĔŅĶŏıŇŗĴĪńĔļŃėĺŅĴĶŌƟŏıŊŗŀĔŅĶĮĢŇĭńĨŇĚŅĬ 
Ȯ&1) ĴňĔŅĶŀĭĶĴĝƞŅĚŏĪėĬŇėŏĔňŗĵĺĔńĭĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀŒľĴƞŕȮŏıŊŗŀĭŜŅĶŋĚĶńĔļŅŀŋĮĔĶĦƢĽĬńĭĽĬŋĬ

ĔŅĶĽŀĬ 
 (2) ĭŋėĸŅĔĶĨƟŀĚŏĕƟŅŒěőėĶĚĽĶƟŅĚŐĸŃīĶĶĴĝŅĨŇĕŀĚľĸńĔĽŌĨĶȮŐĸŃěŃĨƟŀĚĽŅĴŅĶĩĭĶŇĔŅĶŒľƟ

ŀŅěŅĶĵƢĽŅĴŅĶĩŒĝƟĽŊŗŀĔŅĶĽŀĬœħƟŀĵƞŅĚĽŃħĺĔȮĞŉŗĚěŜŅŏĮƦĬĨƟŀĚŒľƟĴňĔŅĶİƗĔŀĭĶĴŏĜıŅŃĪŅĚȮŏĝƞĬȮĔŅĶŏĨĶňĵĴ
ľƟŀĚĮĢŇĭńĨŇĔŅĶŒĬĺŇĝŅĪňŗĴňĔŅĶİƗĔĮĢŇĭńĨŇ 
5.ȮȮľĸńĔĽŌĨĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
Ȯ ȮėĦŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃįŌƟĽŀĬěŃĨƟŀĚĮĶŃĝŋĴĶƞĺĴĔńĬŒĬĔŅĶĺŅĚŐįĬěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĮĶŃŏĴŇĬįĸŐĸŃŒľƟėĺŅĴŏľŖĬĝŀĭĔŅĶĮĶŃŏĴŇĬįĸĪŋĔĶŅĵĺŇĝŅȮŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀŏĨĶňĵĴœĺƟĽŜŅľĶńĭĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĨĸŀħěĬĮĶŉĔļŅľŅĶŊŀŐĬĺĪŅĚĪňŗěŃĪŜŅŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĨŅĴľĸńĔĽŌĨĶŐĸŃœħƟĭńĦĤŇĨŏĮƦĬœĮ
ĨŅĴėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ 
6.ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
 6.1ȮȮĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
  (1)  ĴňĔŅĶěńħľŅėĶŋĳńĦĤƢŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗěŜŅŏĮƦĬŏľĴŅŃĽĴŐĸŃĪńĬĽĴńĵ 
  (2) ȮĴňĔŅĶěńħľŅĺńĽħŋŐĸŃŀŋĮĔĶĦƢŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
  (3) ȮĴňĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦŏıŊŗŀĔŅĶıńĥĬŅĭŋėĸŅĔĶ 
 6.2 ȮĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
  (1)ȮȮĽĩŅĬĪňŗŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬěŃŒĝƟŀŅėŅĶŏĶňĵĬĶĺĴŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĽƞĺĬĔĸŅĚĕŀĚ
ĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĔńĭĔŅĶĮĢŇĭńĨŇĔŅĶŒĬĶŅĵĺŇĝŅĝňıŏĜıŅŃħƟŅĬȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŀŅėŅĶȮ63 ĝńŘĬȮ1, 2 
ŐĸŃŀŅėŅĶȮ64 ĝńŘĬȮ1-4 ĳŅėĺŇĝŅŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ 
  (2) ȮľƟŀĚĽĴŋħĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴȮŐĸŃĽŜŅĬńĔľŀĽĴŋħĔĸŅĚȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňȮȮȮȮȮ
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĞŉŗĚĴňľĬńĚĽŊŀŐĸŃĨŜŅĶŅŏĶňĵĬħƟŅĬŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŐĸŃĵŅĬĵĬĨƢĪňŗŏĔňŗĵĺĕƟŀĚ
ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻȮĶĺĴĔńĬĮĶŃĴŅĦȮ13,062 ŏĸƞĴ 
 6.3ȮȮĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
  ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽŜŅėńĠĕŀĚĽŅĕŅĺŇĝŅȮėŊŀȮŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢȮŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶŏıŊŗŀ
ĶŀĚĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĽŅĕŅĺŇĝŅȮŏĬŊŗŀĚěŅĔĬńĔĻŉĔļŅĨƟŀĚĴňĮĶŃĽĭĔŅĶĦƢĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀȮŐĸŃŀŋĮĔĶĦƢ
ŒĬŐĨƞĸŃĽŅĕŅĺŇĝŅȮŏıŊŗŀŒľƟŏĔŇħėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶȮĺŇīňĔŅĶŒĝƟĚŅĬĪňŗĩŌĔĨƟŀĚȮŐĸŃĴňĪńĔļŃŒĬĔŅĶŒĝƟĚŅĬěĶŇĚȮ
ĶĺĴĪńŘĚĔŅĶŏĕƟŅĩŉĚŐľĸƞĚĽŅĶĽĬŏĪĻĪńŘĚľƟŀĚĽĴŋħŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨȮŐĸŃĽŊŗŀĔŅĶĽŀĬĽŜŅŏĶŖěĶŌĮȮŏĝƞĬȮĺŇħňĪńĻĬƢĺŇĝŅĔŅĶȮ
őĮĶŐĔĶĴĔŅĶėŜŅĬĺĦȮĶĺĴĩŉĚĽŊŗŀĮĶŃĔŀĭĔŅĶĽŀĬĪňŗěńħŏĨĶňĵĴŒľƟįŌƟĽŀĬȮħńĚĬńŘĬĨƟŀĚĴňĪĶńıĵŅĔĶĕńŘĬĨŗŜŅŏıŊŗŀěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮħńĚĬňŘ 
  (1)  ĴňľƟŀĚŏĶňĵĬĪňŗĴňĽŊŗŀĔŅĶĽŀĬŐĸŃŀŋĮĔĶĦƢĪňŗĪńĬĽĴńĵŏŀŊŘŀŒľƟėĦŅěŅĶĵƢĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬĽŀĬœħƟŀĵƞŅĚ
ĴňĮĶŃĽŇĪīŇĳŅı 
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  (2) ĴňľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴňėĺŅĴıĶƟŀĴĪńŘĚĺńĽħŋŀŋĮĔĶĦƢȮŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮĶŃĭĭŏėĶŊŀĕƞŅĵȮŐĸŃ
ĞŀĲĨƢŐĺĶƢĪňŗĽŀħėĸƟŀĚĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬŀĵƞŅĚıŀŏıňĵĚĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĶĺĴĩŉĚľƟŀĚĮĢŇĭńĨŇĔŅĶĽŜŅľĶńĭ
ĔŅĶĪŜŅőėĶĚĚŅĬȮőħĵĴňĔŅĶĭĶŇľŅĶěńħĔŅĶŀĵƞŅĚŏĮƦĬĶŃĭĭ 
  (3)ȮȮĨƟŀĚĴňŏěƟŅľĬƟŅĪňŗĽĬńĭĽĬŋĬħŌŐĸĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏėĶŊŗŀĚĴŊŀŐĸŃŏėĶŊŗŀĚěńĔĶŒľƟıĶƟŀĴŒĝƟĮĢŇĭńĨŇĚŅĬ
ĽŜŅľĶńĭŒĝƟĮĶŃĔŀĭĔŅĶĽŀĬ 
  (4)ȮȮĴňľƟŀĚĽĴŋħľĶŊŀŐľĸƞĚėĺŅĴĶŌƟŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶĽŊĭėƟĬėĺŅĴĶŌƟįƞŅĬĶŃĭĭ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĨĸŀħěĬĴňľĬńĚĽŊŀȮĨŜŅĶŅȮŐĸŃĺŅĶĽŅĶŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻ
ĪňŗŏĔňŗĵĺĕƟŀĚŒĬěŜŅĬĺĬĪňŗŏľĴŅŃĽĴȮőħĵěŜŅĬĺĬĨŜŅĶŅĪňŗŏĔňŗĵĺĕƟŀĚĨƟŀĚĴňŏıňĵĚıŀ 
  (5)  ĴňŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢĮĶŃĔŀĭĔŅĶŏĶňĵĬĺŇĝŅĮĢŇĭńĨŇĔŅĶĶŃľĺƞŅĚĔŅĶŏĶňĵĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĺŇĝŅ
ĮĢŇĭńĨŇĔŅĶĨƞŀěŜŅĬĺĬĬńĔĻŉĔļŅŒĬŀńĨĶŅĽƞĺĬĪňŗŏľĴŅŃĽĴ 
 6.4ȮȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶ 
  ĪĶńıĵŅĔĶĕńŘĬĨŗŜŅŏıŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĽŅĕŅĺŇĝŅĨƟŀĚĴňėĺŅĴıĶƟŀĴŀĵŌƞŒĬĪňŗĨńŘĚŏħňĵĺĔńĭľĸńĔĽŌĨĶĪňŗĕŀ
ŏĮƕħħŜŅŏĬŇĬĔŅĶȮĬŀĔěŅĔĬňŘĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴ 
  (1) ĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,2548 ľĶŊŀ
ĜĭńĭĮĶŋĚĮĶŋĚŐĔƟœĕĸƞŅĽŋħȮĕƟŀȮ14 ĺƞŅħƟĺĵĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶ 
  (2) ĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĨŅĴľĸńĔŏĔĦĤƢĔŅĶĕŀŏĮƕħŐĸŃħŜŅŏĬŇĬĔŅĶ
ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŒĬĶŃĭĭĔŅĶĻŉĔļŅĪŅĚœĔĸȮı,Ļ,2548 
  (3)ȮĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅȮı,Ļ,2548 ĺƞŅħƟĺĵȮĴŅĨĶģŅĬħƟŅĬ
ıńĬīĔŇěĕŀĚĔŅĶĭĶŇľŅĶŀŋħĴĻŉĔļŅȮŐĸŃĴŅĨĶģŅĬħƟŅĬĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅĽńĚėĴģŅĬėĺŅĴĶŌƟŐĸŃĽńĚėĴŐľƞĚĔŅĶ
ŏĶňĵĬĶŌƟőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶĨŅĴĕƟŀĔŜŅľĬħĕƟŅĚĨƟĬőħĵ 
   -ȮěńħĪŜŅŐĭĭĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶěŅĔĬńĔĻŉĔļŅŒĬĔŅĶŒĝƟĪĶńıĵŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
   -ȮěńħĮĶŃĝŋĴĶŃħĴėĺŅĴėŇħŏľŖĬěŅĔŀŅěŅĶĵƢįŌƟŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
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5,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&IcwȮNcpdmpk_lacȮGlbga_rmpq' 
 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 
 
ĮƖĪňŗȮ1 

 
ĮƖĪňŗȮ2 

 
ĮƖĪňŗȮ3   

(1) ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

P P P   

(2) ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅ 

P P P   

(3) ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬ
ĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

P P P   

(4) ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ(ĩƟŅĴň)ȮĨŅĴŐĭĭȮĴėŀ,3Ȯ
ŐĸŃȮĴėŀ,4ȮĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟ
ėĶĭĪŋĔĶŅĵĺŇĝŅ 

P P P   

(5) ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,5Ȯ
ĳŅĵŒĬȮ4.ȮĺńĬȮľĸńĚĮƖĔŅĶĻŉĔļŅ 

P P P   

(6) ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶ
ŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬȮĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ(ĩƟŅĴň)ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ
03ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

P P P   

(7) ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
ľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,5ȮĮƖĪňŗŐĸƟĺȮȮ 

- P P   

(8) ŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

P P P   

(9) ŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀ
ĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

P P P   

(10) ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶ
ıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 

P P P   

(11) ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

- P P   

(12) ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞ
ĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

- - P 
 
 

 

ĶĺĴĨńĺĭƞĚĝňŘȮ&Ĩńĺ' 7 // /0   
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ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

 
 
 
 
 
 
 

/,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĔŅĶĽŀĬ 
 1.1 ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

(1) ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅȮŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬĬńŘĬȮ 
(2) ĴňĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĪħĽŀĭĵƞŀĵȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅȮĔŅĶŀĳŇĮĶŅĵőĨƟĨŀĭȮȮȮ
ěŅĔĬńĔĻŉĔļŅȮĔŅĶĨŀĭėŜŅĩŅĴĕŀĚĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮĞŉŗĚŏĴŊŗŀĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĪňŗĔĸƞŅĺĕƟŅĚĨƟĬ
ŐĸƟĺĔŖėĺĶěŃĽŅĴŅĶĩĮĶŃŏĴŇĬŏĭŊŘŀĚĨƟĬœħƟĺƞŅȮįŌƟŏĶňĵĬĴňėĺŅĴŏĕƟŅŒěľĶŊŀœĴƞ 

(3) ĴňĔŅĶĪħĽŀĭĔĸŅĚĳŅėŏĶňĵĬŐĸŃĮĸŅĵĳŅėŏĶňĵĬȮŏıŊŗŀĝňŘĺƞŅįŌƟŏĶňĵĬĴňėĺŅĴŏĕƟŅŒěľĶŊŀœĴƞŒĬŏĬŊŘŀľŅȮȮȮ
ĪňŗœħƟŏĶňĵĬœĮ 

 1.2 ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
     ŒľƟĬńĔĻŉĔļŅœħƟĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚħƟŅĬĪńĔļŃĔĸĵŋĪīƢĔŅĶĽŀĬȮĔŅĶĨĶĚ
ĨƞŀŏĺĸŅȮĔŅĶĝňŘŐěĚŏĮƚŅľĴŅĵȮĺńĨĩŋĮĶŃĽĚėƢĶŅĵĺŇĝŅȮĝňŘŐěĚŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅȮŐĸŃĔŅĶŒĝƟȮȮȮȮȮȮ
ĽŊŗŀĔŅĶĽŀĬŒĬĪŋĔĶŅĵĺŇĝŅ 

0,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
  ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴĬńŘĬěŃĔĶŃĪŜŅȮŏĴŊŗŀĬńĔĻŉĔļŅěĭĔŅĶĻŉĔļŅœĮŐĸƟĺŐĸŃĽŅĴŅĶĩ
 ĮĢŇĭńĨŇĚŅĬȮȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĳŅėĺŇĝŅěŃĨŇħĨŅĴĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĢŇĭńĨŇĚŅĬœħƟľĶŊŀœĴƞȮĴň
 ėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĵńĚŀƞŀĬħƟŀĵŒĬħƟŅĬŒħȮĞŉŗĚěŃĴňĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸĪńŘĚľĴħŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅ
 ľĸńĔĽŌĨĶȮĨĸŀħěĬĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
 ŀňĔĪńŘĚĮĶŃŏĴŇĬěŅĔĔŅĶĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶ 
1,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
  ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖȮĨŅĴĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋœĺƟŒĬľĴĺħĪňŗȮ7 ĔŅĶ
 ĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶȮőħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĳŅĵŒĬĶŃħńĭľĸńĔĽŌĨĶĨŅĴĶŃĭĭȮŐĸŃŏĔĦĤƢ
 ĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
2,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
  ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıŐĸŃĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŒĬĳŅıĶĺĴěŅĔĶŅĵĚŅĬįĸȮ
 ĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶŒĬĳŅıĶĺĴĮĶŃěŜŅĮƖĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮ
 ĺƞŅĭńĦĤŇĨĭĶĶĸŋĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗėŅħľĺńĚœĺƟľĶŊŀœĴƞȮȮĶĺĴĪńŘĚŒľƟĬŜŅįĸĔŅĶĺŇŏėĶŅŃľƢĴŅĮĶńĭĮĶŋĚȮȮȮ
 ŐĸŃıńĥĬŅľĸńĔĽŌĨĶŐĸŃ-ľĶŊŀĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨƞŀœĮ 
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MEASUREMENT AND INSTRUMENTATION 
FOR ENERGY 

 

3(3-0-6) 

030233109 

FUNDAMENTAL OF INDUSTRIAL ELECTRICAL 
SYSTEM 

2(2-0-4) 

030233316 
 HYDRAULICS AND PNEUMATICS FOR 

AUTOMOTIVE LABORATORY 

 

1(0-2-1) 

 

030233307 

 FUNDAMENTAL OF INDUSTRIAL 
ELECTRICAL SYSTEM LABORATORY 

 

1(0-2-1) 

 

030233117 

HYDRAULICS AND PNEUMATICS FOR 
AUTOMOTIVE 

 

2(2-0-4) 

 

030233142 

AUTOMOTIVE TECHNOLOGY I 

 

2(2-0-4) 

030233106 

INFORMATION TECHNOLOGY FOR 
INDUSTRIES 

 

2(2-0-4) 

030233303 
 INFORMATION TECHNOLOGY FOR 

INDUSTRIES LABORATORY 
 

1(0-2-1) 
 
 

030233308 
 AUTOMOTIVE TECHNOLOGY LABORATORY 

 

1(0-2-1) 

 

030233108 
 DESIGN OF POWER AND MACHINE 

TECHNOLOGY 
 

2(2-0-4) 
 

030233115 
 AUTOMOTIVE NOISE AND VIBRATION 

2(2-0-4) 
 

030233116 
 AERODYNAMICS 

2(2-0-4) 
 

030233304 
 MEASUREMENT AND INSTRUMENTATION 

FOR ENERGY LABORATORY 
 

1(0-2-1) 
 

030233305 
 DESIGN OF POWER AND MACHINE 

LABORATORY 
 

1(0-2-1) 
 

030233309 

 AUTOMOTIVE NOISE  
AND VIBRATION LABORATORY 

LABORATORY 
 

1(0-2-1) 
 

030233315 

AERODYNAMICS LABORATORY 
 

1(0-2-1) 
 

030943112 
 MATRICES AND VECTOR ANALYSIS 

 

3(3-0-6) 
 

0309xxxxx 

LANGUAGE ELECTIVE COURSE 
 

3(3-0-6) 
 

030233413 

TRAINING 
 

240 ĝńŗĺőĴĚ 
 

030233121 
 AUTOMOTIVE MANUFACTURING 

 

3(3-0-6) 
 

030233122 
 
 

AUTOMOTIVE BUSINESS OPERATION 
 
 

3(3-0-6) 
 

030233126 
 HEAT TRANSFER 

 
 

2(2-0-4) 
 

030233136 
 AUTOMOTIVE MEASUREMENT AND 

ANALYSIS 
 

2(2-0-4) 
 

030233306 

 HEAT TRANSFER LABORATORY 
 

1(0-2-1) 
 

030233317 
 AUTOMOTIVE MEASUREMENT AND 

ANALYSISȮLABORATORY 
 

1(0-2-1) 
 

030233321 
 SPECIAL PROJECT FOR AUTOMOTIVE I 

 

1(0-2-1) 
 

030233323 
 TRIBOLOGY FOR AUTOMOTIVE 

 

3(3-0-6) 
 

0309xxxxx 
 SOCIAL ELECTIVE COURSE 

 

3(3-0-6) 
 

03xxxxxxx 

FREE ELECTIVE COURSE I 
 

3(x-x-x) 
 

030233135 
 ECONOMICS, ENERGY 
AND ENVIRONMENT 

 

3(3-0-6) 
 

030233137 
 AUTOMOTIVE ELECTRICAL AND 

ELECTRONIC TECHNOLOGY 

2(2-0-4) 
 

030233318 
 AUTOMOTIVE ELECTRICAL AND ELECTRONIC 

TECHNOLOGY LABORATORY 
 
 

1&0-2-1) 
 

030233222 

SPECIAL PROJECT FOR AUTOMOTIVE II 
 

3(0-6-3) 
 

030713103 
 QUALITY CONTROL 

 

3(3-0-6) 
 

0309xxxxx 
 
 

SCIENCE AND MATHEMATICS ELECTIVE 
COURSE 

 

3(3-0-6) 
 

03xxxxxxx 
 HUMAN ELECTIVE COURSE 

 

3(3-0-6) 
 

030943111 
 DIFFERNTIAL EQUATIONS 

 

3(3-0-6) 
 

0309xxxxx 

LANGUAGE ELECTIVE COURSE 

3(3-0-6) 
 

030233143 
 AUTOMOTIVE TECHNOLOGY II 

 

3(3-0-6) 
 

03xxxxxxx 
 FREE ELECTIVE COURSE II 

 

3(x-x-x) 
 

RENEWABLE ENERGY 

030233105 030233107 
 

2(2-0-4) 
 

 

SEMESTER 3 SEMESTER 4 SEMESTER 2 SEMESTER 1 SEMESTER 5 

21(17-8-38) 21(17-8-38) 
 

240 ĝńŗĺőĴĚ 22(xx-x-xx) 
 

                                   21(xx-x-xx) 

                                   85(xx-x-xx) 

ŐįĬĳŌĴŇŐĽħĚėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ &ŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňĵŅĬĵĬĨƢ)&ĨƞŀŏĬŊŗŀĚ'Ȯ0ȮĮƖ 
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 ŐįĬĳŌĴŇŐĽħĚėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶŀŋĨĽŅľĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ &ŐĕĬĚĺŇĝŅŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚŀŋĨĽŅľĔĶĶĴ)
&ĨƞŀŏĬŊŗŀĚ'Ȯ2 ĮƖ 

SEMESTER 1 SEMESTER 2 SEMESTER 5 SEMESTER 4 SEMESTER 3 

030233106 

INFORMATION TECHNOLOGY FOR 
INDUSTRIES 

 

2(2-0-4) 
 

030233107 

MEASUREMENT AND INSTRUMENTATION 
FOR ENERGY 

 

2(2-0-4) 
 

030233109 
 FUNDAMENTAL OF INDUSTRIAL 
ELECTRICAL SYSTEM 

 

2(2-0-4) 
 

030233126 
 HEAT TRANSFER  

 

2(2-0-4) 
 

030233303 

 INFORMATION TECHNOLOGY FOR 
INDUSTRIES LABORATORY 

 

1(0-2-1) 
 

030233304 
 MEASUREMENT AND INSTRUMENTATION 

FOR ENERGY LABORATORY 

1(0-2-1) 
 

030233306 

 HEAT TRANSFER LABORATORY 
 

1(0-2-1) 
 

0309xxxxx 
 
 

 

LANGUAGE ELECTIVE COURSE 

 

3(3-0-6) 
 

030233307 

FUNDAMENTAL OF INDUSTRIAL 
ELECTRICAL SYSTEM LABORATORY 

 

1(0-2-1) 
 

0309xxxxx 

 SOCIAL ELECTIVE COURSE 

 

3(3-0-6) 

 

030943111 
 DIFFERENTIAL EQUATIONS 

 

3(3-0-6) 
 

030233108 
 DESIGN OF POWER AND MACHINE 

TECHNOLOGY 

 

2(2-0-4) 
 

21(17-8-38) 

030233114 
 INDUSTRIAL ENERGY MANAGEMENT 

 
 

3(3-0-6) 
 

030233118 
 MECHANICAL SYSTEM 

TECHNOLOGY IN BUILDINGS  
 

2(2-0-4) 
 

030233119 
 REFRIGERATION AND AIR CONDITIONING 

TECHNOLOGY  
 
 

2(2-0-4) 
 

030233135 
 ECONOMICS, ENERGY AND 

ENVIRONMENT 
 

3(3-0-6) 
 

030233305 
 DESIGN OF POWER AND MACHINE 

LABORATORY 
 

1(0-2-1) 
 

030233319 
 MECHANICAL SYSTEM 

IN BUILDINGS LABORATORY 

1(0-2-1) 

 
030233339 

 REFRIGERATION AND AIR CONDITIONING 
LABORATORY 

 

1(0-2-1) 
 

030233413 
 TRAINING 

 

240 ĝńŗĺőĴĚ 
 

030233105 
 RENEWABLE ENERGY 

3(3-0-6) 
 

030233139 
 ENERGY CONSERVATION AND 

ILLUMINATION SYSTEM DESIGN 
 

3&3-0-6) 
 

21(18-8-39) 

030233140 
 COMBUSTION AND BIO-ENERGY 

CONSERVATION 
 

3(3-0-6) 
 

030233141 
 THEMOFLUIDS FOR ENERGY 

TECHNOLOGY 
 

2(2-0-4) 
 

030233235 
 SPECIAL PROJECT FOR ENERGY I 

 

1(0-2-1) 
 

030233138 
 BOILER AND POWER PLANT 

TECHNOLOGY 

3(3-0-6) 
 

030233132 
 TURBINE TECHNOLOGY 

 

3(3-0-6) 
 

030233134 
 SOLAR ENERGY 

 

3(3-0-6) 
 

030233236 
 SPECIAL PROJECT FOR ENERGY II 

 

3(0-6-3) 
 

030233337 
 PROFESSIONAL PRACTICE FOR 

ENERGY  
 

3(0-6-3) 
 

030233338 

THEMOFLUIDS FOR ENERGY 
TECHNOLOGY LABORATORY 

 

1(0-2-1) 
 

030713105 

SAFETY ENGINEERING 
 

3(3-0-6) 
 

0309xxxxx 

SCIENCE AND MATHEMATICS ELECTIVE 
COURSE 

 

3(3-0-6) 
 

0309xxxxx 
 HUMAN ELECTIVE COURSE 

 

3(3-0-6) 
 

03xxxxxxx 

FREE ELECTIVE COURSE II 
 

3(x-x-x) 
 

                                 240 ĝńŗĺőĴĚ 22(xx-xx-xx) 21(xx-x-xx) 

85(xx-xx-xxx) 

030943112 
 MATRICES AND VECTOR ANALYSIS 

 

3(3-0-6) 
 

0309xxxxx 
 LANGUAGE ELECTIVE COURSE 

 

3(3-0-6) 
 

03xxxxxxx 
 FREE ELECTIVE COURSE I 

 

3(x-x-x) 
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ľĸńĔŏĔĦĤƢĔŅĶĔŜŅľĬħőėĶĚĽĶƟŅĚĶľńĽĺŇĝŅĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
 
ľĸńĔĪňŗȮ1-2  ŐĪĬėĦŃ  03  ĺŇĪĵŅĸńĵŏĪėőĬőĸĵňŀŋĨĽŅľĔĶĶĴ 
ľĸńĔĪňŗȮ3-4 ŐĪĬĳŅėĺŇĝŅ  02 ȮĳŅėĺŇĝŅŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚ 
ľĸńĔĪňŗȮ5  ŐĪĬĽŅĕŅĺŇĝŅ  1 = ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĵŅĬĵĬĨƢȮ(AmET) 
     2 = ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻȮ
          (RAET) 
     3 = ŏĪėőĬőĸĵňŏėĶŊŗŀĚĨƟĬĔŜŅĸńĚȮ(AMT,IPT) 
               4 = ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĵŅĬĵĬĨƢŐĸŃıĸńĚĚŅĬȮ&MAET' 
               5 =ȮŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴĞƞŀĴĭŜŅĶŋĚŀŅĔŅĻĵŅĬȮ&ACET' 
               6 = ŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ(MEET) 
ȮȮȮȮȮȮȮȮȮȮ     7 = ŏĪėőĬőĸĵňıĸńĚĚŅĬŐĸŃĵŅĬĵĬĨƢȮ&EGT,AMT) 
ľĸńĔĪňŗȮ6  ŐĪĬĶŃħńĭĔŅĶĻŉĔļŅ 1 = Įĺĝ, 
     2 = ĮĺĽ,-ŀĬŋĮĶŇĠĠŅ &ĚħĶńĭȮĬĻ,-ĮƕħľĸńĔĽŌĨĶ' 
     3 = ĮĶŇĠĠŅĨĶň 
     4 = ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮ&ľĸńĔĽŌĨĶĭĶĶěŋŀĵŌƞŒĬŐįĬłȮ10) 
     5 = ĮĶŇĠĠŅőĪ 
     6 = ĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚ 
     7 = ĮĶŇĠĠŅŏŀĔ 
     8 = ĽŌĚĔĺƞŅĮĶŇĠĠŅŏŀĔ 
ľĸńĔĪňŗȮ7  ŐĪĬĺŇĝŅ  /Ȯ= ĺŇĝŅĪķļġň 

0Ȯ= ĺŇĝŅĮĢŇĭńĨŇ 
1Ȯ=ȮĺŇĝŅĚŅĬĮĶŃĸŀĚ 

      4 = ĽľĔŇěĻŉĔļŅ 
      5 = ĺŇĪĵŅĬŇıĬīƢ,ĽŅĶĬŇıĬīƢ,ĮƤĠľŅıŇŏĻļ 
ľĸńĔĪňŗȮ8-9 ŐĪĬĝńŘĬĮƖ  ..-/7ȮĝńŘĬĮƖĪňŗȮ/ 

0.-17ȮĝńŘĬĮƖĪňŗȮ0 
2.-37ȮĝńŘĬĮƖĪňŗȮ1 
4.-/..ȮĝńŘĬĮƖĪňŗȮ2 
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ĳŅėįĬĺĔȮė. 
ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶěńħĪŜŅľĸńĔĽŌĨĶŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔ 
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ĳŅėįĬĺĔȮĚ, 
ĕƟŀĴŌĸĔŅĶĴňĽƞĺĬĶƞĺĴĺŇěńĵľĶŊŀŏĮƦĬĪňŗĮĶŉĔļŅĔńĭľĬƞĺĵĚŅĬĳŅĵĬŀĔĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

-ȮȮĺƞŅĪňŗĶƟŀĵĨĶňĮĶňħňȮȮŐĽĚĺŇĶŋĦ 
Ȯ-ȮȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĜńĨĶĝŅĠȮȮĪŀĚěńĭ 
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