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ľĸńĔĽŌĨĶĪňŗĕŀĮĶńĭĮĶŋĚĬňŘȮœħƟįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĮĶŃěŜŅėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ 
ŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ/7-0341ȮŏĴŊŗŀĺńĬĪňŗȮ06ȮĨŋĸŅėĴȮ0341 
 
 
   
  &ĻŅĽĨĶŅěŅĶĵƢȮħĶ,īĶĦŇĬĪĶƢȮœĝĵŏĶŊŀĚĻĶň' 
  ėĦĭħňėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
  ĺńĬĪňŗȮȮ4ȮȮıķĻěŇĔŅĵĬȮ0341 
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ľĴĺħĪňŗȮ0Ȯ:ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ /. 
ľĴĺħĪňŗȮ1Ȯ:ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ /4 
ľĴĺħĪňŗȮ2Ȯ: įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 3/ 
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ľĴĺħĪňŗȮ5Ȯ: ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 62 
ľĴĺħĪňŗȮ6Ȯ: ĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 65 
ĳŅėįĬĺĔ 
1. ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ 66 
2. ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ /0/ 
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5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ /3/ 
6. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2561 /41 
7. ĶŅĵĸŃŏŀňĵħėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ /6/ 
8. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮ 167 
ȮȮȮȮȮȮĽŅĕŅėŀĴıŇĺŏĨŀĶƢȮı,Ļ,Ȯ2552Ȯ&Ĵėŀ,1' 
 

 



 
 

 

ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ ı.Ļ, 0342 
 

ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ :   ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĳŅėĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ  

 

ľĴĺħĪňŗȮ1. ĕƟŀĴŌĸĪńŗĺœĮ 

1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵ 8 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
ĳŅļŅŀńĚĔķļ 8Ȯ Bachelor of Science Program in Computer Science 

 
2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅȮ 
 ĳŅļŅœĪĵ : ĝŊŗŀŏĨŖĴ   ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
  : ĝŊŗŀĵƞŀ    ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
 ĳŅļŅŀńĚĔķļ : ĝŊŗŀŏĨŖĴ   Bachelor of Science (Computer Science) 
  : ĝŊŗŀĵƞŀ    B.S. (Computer Science) 
 
3. ĺŇĝŅŏŀĔȮȮȮȮ+œĴƞĴň+ 

 
4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ 

- ŐįĬĮĔĨŇȮ  œĴƞĬƟŀĵĔĺƞŅȮȮ/12ȮȮľĬƞĺĵĔŇĨȮȮ 
- ŐįĬĽľĔŇěĻŉĔļŅȮ  œĴƞĬƟŀĵĔĺƞŅȮȮ/13ȮȮľĬƞĺĵĔŇĨ 
- ŐįĬĔƟŅĺľĬƟŅ  œĴƞĬƟŀĵĔĺƞŅȮȮ/24ȮȮľĬƞĺĵĔŇĨ 

 
5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
 5,/ ĶŌĮŐĭĭ 

ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶň  ľĸńĔĽŌĨĶȮ2ȮĮƖȮȮŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬȮ6ȮĮƖȮȮ 
 5.2 ĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ   

ĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮȮȮ 
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 5.3 ĳŅļŅĪňŗŒĝƟȮȮ 
RȮȮĳŅļŅœĪĵȮ 
ÄȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ 
ÄȮĳŅļŅœĪĵȮŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ 

 5.4 ĔŅĶĶńĭįŌƟŏĕƟŅĻŉĔļŅȮ 
RȮĶńĭŏĜıŅŃĬńĔĻŉĔļŅœĪĵ 
ÄȮĶńĭŏĜıŅŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 
ÄȮĶńĭĪńŘĚĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 

3,3 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ 
RȮȮŏĮƦĬľĸńĔĽŌĨĶĕŀĚĽĩŅĭńĬőħĵŏĜıŅŃȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 

 ÄȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀňŗĬ 
 ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻ źźźźźź 
 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 

3,4 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮȮ 
ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
RȮľĸńĔĽŌĨĶŏħňŗĵĺ 
ÃȮľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅĶƞĺĴ  

- ėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
- ėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 
6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ  
Á ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ ı,Ļ, 0342ȮȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,ĻȮ0337' 
- ŏĶŇŗĴŒĝƟĴŅĨńŘĚŐĨƞȮĮƖȮı,Ļ,Ȯ0326 
- ĴňįĸĭńĚėńĭŒĝƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ȮĮƖĔŅĶĻŉĔļŅȮ0342 
- ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ/-0342ȮŏĴŊŗŀĺńĬĪňŗȮ05ȮŏħŊŀĬĴĔĶŅėĴȮ
ı,Ļ,0342 

- ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ0-0342ȮŏĴŊŗŀĺńĬĪňŗȮ0.ȮŏħŊŀĬĔŋĴĳŅıńĬīƢȮ
ı,Ļ,0342 
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7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ ı,Ļ,Ȯ0330ȮŐĸŃĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėŀĴıŇĺŏĨŀĶƢȮı,Ļ,Ȯ0330ȮŒĬ
ĮƖĔŅĶĻŉĔļŅȮ0344 
 
8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ  
Á ĬńĔĺŇĝŅĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢ 
Á ĬńĔıńĥĬŅĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
Á ĬńĔĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭ 
Á őĮĶŐĔĶĴŏĴŀĶƢ 
Á ĬńĔĺŇĪĵŅĻŅĽĨĶƢĕƟŀĴŌĸ 
Á ĺŇĻĺĔĶĕƟŀĴŌĸ 
Á įŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ 
Á įŌƟħŌŐĸĶŃĭĭģŅĬĕƟŀĴŌĸ 
Á įŌƟěńħĔŅĶőėĶĚĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢ 
Á įŌƟıńĥĬŅŐĸŃħŌŐĸŏĺŖĭœĞĨƢ 
Á įŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěħƟŅĬėŀĴıŇĺŏĨŀĶƢ 
Á ėĶŌȮŀŅěŅĶĵƢ 
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9. ĝŊŗŀȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ  
ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇȮ 

/,ȮįĻ,ħĶ,ěńĔĶŇĬȮȮĝĺĝŅĨŇ  
 

- ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', 
     ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2556 
- ĺĪ,Ĵ,Ȯ(ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ), ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
- ĺĪ,ĭ,Ȯ(ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ), ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

0. įĻ,ŏĭĠěĴŅĻȮȮĮƤĠĠŅĚŅĴ + ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',Ȯ 
ȮȮȮȮȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 0322 
- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0316 

1,Ȯŀ,ħĶ,ĮĶŅĔŅĶȮȮŀŋĦěńĔĶ  
 

- Ph.D. (Computer Science), 
Michigan State University, USA, 2010 

- M.S. (Computer Science), 
Michigan State University, USA, 2002 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2540 
2,Ȯŀ,ħĶ,ĶńĻĴňĪŇıĵƢȮȮĺŇĨŅ  
 

- ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ'*Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ*Ȯ0334 

- ĺĪ,Ĵ,Ȯ(ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ),  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2544 

- ĺĪ,ĭ,Ȯ(ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĮĶŃĵŋĔĨƢ),  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮıĶŃĬėĶŏľĬŊŀ, 2521 

3. įĻ,ĺŅĽĬŅȮȮĬńĵőıīŇś  
 

- ıĭ,Ĵ,Ȯ(ĽĩŇĨŇĮĶŃĵŋĔĨƢ),   

- ĽĩŅĭńĬĭńĦĤŇĨıńĥĬĭĶŇľŅĶĻŅĽĨĶƢ, 2539 

- ĺĪ,ĭ (ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ),   
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚ, 2533 

 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
RȮȮŒĬĽĩŅĬĪňŗĨńŘĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ÄȮĬŀĔĽĩŅĬĪňŗĨńŘĚȮœħƟŐĔƞȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

11. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0342ȮŏĮƦĬĔŅĶ
ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴĶŀĭĶŃĵŃŏĺĸŅĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ2558ȮĪňŗĔŜŅľĬħŒľƟĪŋĔ
ľĸńĔĽŌĨĶĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔȮ3ȮĮƖȮȮőħĵŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘœħƟ
ĔŜŅľĬħĔĶŀĭĕŀĚĔŅĶĺŅĚľĸńĔĽŌĨĶĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėŀĴıŇĺŏĨŀĶƢȮľĶŊŀȮĴėŀ,/ȮŐĸŃ
ŏŀĔĽŅĶľĸńĔĽŌĨĶȮCurriculum Guidelines for Undergraduate Degree Programs in Computer Science 



5 
 

 

ĪňŗěńħĪŜŅĕŉŘĬőħĵŀĚėƢĔĶȮACM/IEEE ŒĬĮƖȮė,Ļ,Ȯ2013ȮĶĺĴĪńŘĚĔŅĶĮĶńĭŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĺńħįĸ
őħĵŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟėŅħľĺńĚȮ&Expected Learning Outcomes: ELOs) ĨŅĴŐĬĺĪŅĚĔŅĶĻŉĔļŅĴŋƞĚŏĬƟĬ
įĸĸńıīƢĕŀĚįŌƟŏĶňĵĬȮ&Outcome-Based Education: OBE) 
 ŏĬŊŗŀĚěŅĔĮƤěěńĵĽŜŅėńĠľĬŉŗĚŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏĔŇħěŅĔįĸĔĶŃĪĭěŅĔĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔȮħńĚĬńŘĬ
ĔŅĶħŜŅŏĬŇĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŉĚěŜŅŏĮƦĬŀĵƞŅĚĵŇŗĚĪňŗĨƟŀĚħŜŅŏĬŇĬĔŅĶŒĬŏĝŇĚĶŋĔȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňĻńĔĵĳŅıŐĸŃ
ĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬœħƟĨŅĴĺŇĺńĥĬŅĔŅĶĕŀĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŐĸŃĶŀĚĶńĭĔŅĶŐĕƞĚĕńĬĪŅĚīŋĶĔŇěėŀĴıŇĺŏĨŀĶƢ
ĪńŘĚŒĬĮĶŃŏĪĻœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻȮőħĵĔŅĶįĸŇĨĭŋėĸŅĔĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢěŜŅŏĮƦĬĨƟŀĚĴňėĺŅĴıĶƟŀĴĪňŗ
ěŃĮĢŇĭńĨŇĚŅĬœħƟĪńĬĪňȮŐĸŃĴňĻńĔĵĳŅıĽŌĚŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟŏĕƟŅĔńĭĸńĔļĦŃĚŅĬĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ 
 ŐĬĺėŇħľĸńĔŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĽĴĭńĨŇŐĸŃĪńĔļŃ
ĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬħƟŅĬħŇěŇĪńĸŒĬĮĶŃŏĪĻĪňŗĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĝŜŅĬŅĠŒĬħƟŅĬŀĚėƢėĺŅĴĶŌƟĪňŗ
ŏĔňŗĵĺĔńĭŏĬŊŘŀľŅĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮőħĵĽŅĴŅĶĩĬŜŅœĮĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵň
ŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇȮĶĺĴĩŉĚĻŅĽĨĶƢĽŅĕŅŀŊŗĬŕȮŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀĬŜŅŏĽĬŀ
ŐĬĺĪŅĚŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴȮĶĺĴĪńŘĚŒľƟėĺŅĴĶŌƟħƟŅĬěĶŇĵīĶĶĴĪńŘĚħƟŅĬĻňĸīĶĶĴŐĸŃ
ėĺŅĴŏĮƦĬĴŊŀŀŅĝňıėŀĴıŇĺŏĨŀĶƢȮĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅȮĺŇěńĵȮŐĸŃĬŜŅŏĽĬŀħƟĺĵĨĬŏŀĚȮœħƟŏĶňĵĬ
ĪńŘĚĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇȮŐĸŃĴňĔŅĶİƗĔĚŅĬěĶŇĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶŒĬĪŋĔŐįĬĔŅĶĻŉĔļŅȮĬŀĔěŅĔĬňŘĵńĚŒľƟ
ėĺŅĴĽŜŅėńĠĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚľĸńĔĽŌĨĶőħĵĔŅĶĺŅĚĶŅĔģŅĬŐĸŃıńĥĬŅŐĬĺėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢ
ŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŒľƟŏĮƦĬĬĺńĨĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶŒĬŀĬŅėĨįƞŅĬĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŒĝƟ
őėĶĚĚŅĬŏĮƦĬģŅĬȮ&Project-based Learning) őħĵĴŋƞĚŏĬƟĬŒĬĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅľŅ
ėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚĪńŘĚĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇȮĬŜŅœĮĽŌƞĔŅĶŏıŇŗĴėĺŅĴĶŌƟĪňŗœħƟěŅĔĔŅĶĸĚĴŊŀĮĢŇĭńĨŇ  ĪńŘĚĬňŘœħƟĔŜŅľĬħŐĬĺ
ĪŅĚĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮȮŐĸŃĽŀħėĸƟŀĚĔńĭıńĬīĔŇěĕŀĚ
ĴľŅĺŇĪĵŅĸńĵȮħńĚĬňŘ 

 
//,/ȮĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ 

        ěŅĔĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ0.ȮĮƖȮ&ı,Ļ,Ȯ034.+0357'ȮĪňŗœħƟĔŜŅľĬħĺŇĽńĵĪńĻĬƢŏĔňŗĵĺĔńĭĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻ
ŒľƟĔƟŅĺœĮĽŌƞĮĶŃŏĪĻĪňŗıńĥĬŅŐĸƟĺȮėŊŀȮŴĮĶŃŏĪĻĴňėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚȮĵńŗĚĵŊĬȮŏĮƦĬĮĶŃŏĪĻıńĥĬŅŐĸƟĺȮħƟĺĵĔŅĶ
ıńĥĬŅĨŅĴĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚŵȮĬŜŅœĮĽŌƞĔŅĶıńĥĬŅŒľƟėĬœĪĵĴňėĺŅĴĽŋĕŐĸŃĨŀĭĽĬŀĚĨƞŀĔŅĶĭĶĶĸŋ
ĞŉŗĚįĸĮĶŃőĵĝĬƢŐľƞĚĝŅĨŇȮŒĬĔŅĶĪňŗěŃıńĥĬŅȮėŋĦĳŅıĝňĺŇĨȮĽĶƟŅĚĶŅĵœħƟĶŃħńĭĽŌĚȮŏĮƦĬĮĶŃŏĪĻıńĥĬŅŐĸƟĺȮŐĸŃ
ĽĶƟŅĚėĺŅĴĽŋĕĕŀĚėĬœĪĵȮĽńĚėĴĴňėĺŅĴĴńŗĬėĚȮŏĽĴŀĳŅėŐĸŃŏĮƦĬīĶĶĴȮĮĶŃŏĪĻĽŅĴŅĶĩŐĕƞĚĕńĬœħƟŒĬĶŃĭĭ
ŏĻĶļģĔŇěȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŏĮƦĬĽƞĺĬľĬŉŗĚŒĬĔŅĶıńĥĬŅĔŜŅĸńĚėĬŏıŊŗŀ
ĝƞĺĵĕńĭŏėĸŊŗŀĬŐĸŃıĸŇĔőĜĴŒľƟĮĶŃŏĪĻœĮĽŌƞŏĮƚŅľĴŅĵĨŅĴĺŇĽńĵĪńĻĬƢħńĚĔĸƞŅĺőħĵœħƟĺŅĚŐĬĺĪŅĚĕŀĚĔŅĶıńĥĬŅ
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342ȮŒľƟĨŀĭĽĬŀĚ
ĵŋĪīĻŅĽĨĶƢĝŅĨŇħńĚĔĸƞŅĺ 
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 ĔŅĶĨŀĭĽĬŀĚĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢȮĴŋƞĚŏĬƟĬĔŅĶ
ıńĥĬŅŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩȮŏĮƦĬėĬħňȮŏĔƞĚĴňėŋĦĳŅıȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃįŌƟŀŊŗĬȮŐĸŃĽƞĚŏĽĶŇĴ
įƞŅĬĔŅĶŏĶňĵĬĶŌƟŒľƟĬńĔĻŉĔļŅĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ȮȮőħĵŒľƟėĺŅĴĶŌƟĪńŘĚŒĬŏĝŇĚĸŉĔĪňŗŏĮƦĬĪķļġňŐĸŃ
ĮĢŇĭńĨŇħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮŐĸŃĔŅĶŏĶňĵĬĶŌƟėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĬńĔĻŉĔļŅŒľƟėĺŅĴ
ĽĬŒěȮȮȮĞŉŗĚĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĮƦĬĬĺńĨĔĶŐĸŃŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶœħƟŏŀĚŒĬŀĬŅėĨȮĪńŘĚĵńĚĮĸŌĔİƤĚėĺŅĴĶŌƟħƟŅĬ
ěĶŇĵīĶĶĴĞŉŗĚėĶŀĭėĸŋĴĪńŘĚŒĬħƟŅĬĻňĸīĶĶĴŐĸŃėĺŅĴŏĮƦĬĴŊŀŀŅĝňıħƟŅĬėŀĴıŇĺŏĨŀĶƢȮŐĸŃĴňĔĶŃĭĺĬĺŇĝŅİƗĔĚŅĬ
ŐĸŃİƗĔĽľĔŇěĻŉĔļŅĞŉŗĚěŃĝƞĺĵĮĸŌĔİƤĚŐĸŃıńĥĬŅĪńĔļŃĬŀĔľƟŀĚŏĶňĵĬŐĸŃĽƞĚŏĽĶŇĴĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚĳŅėĶńģȮŐĸŃ
ĳŅėŏŀĔĝĬŒĬĔŅĶıńĥĬŅĪĶńıĵŅĔĶĴĬŋļĵƢ 
 ĔŅĶĨŀĭĽĬŀĚĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮőħĵįĸŇĨĭńĦĤŇĨĪňŗĽŅĴŅĶĩ
ıńĥĬŅĶŃĭĭĲŅĶƢĴŀńěĜĶŇĵŃȮĽƞĚŏĽĶŇĴŀŋĨĽŅľĔĶĶĴŐĸŃĭĶŇĔŅĶħŇěŇĪńĸȮőħĵŒľƟėĺŅĴĶŌƟħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃ
ĮƤĠĠŅĮĶŃħŇļģƢȮŏıŊŗŀŏıŇŗĴĻńĔĵĳŅıŐĸŃėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶŐĕƞĚĕńĬĕŀĚœĪĵȮĬŀĔěŅĔĬňŘĵńĚĽŅĴŅĶĩĽĶƟŅĚĭŋėĸĔĶ
ĪňŗĴňĪńĔļŃħƟŅĬĔŅĶıńĥĬŅĶŃĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏıŊŗŀĽĬńĭĽĬŋĬŀŋĨĽŅľĔĶĶĴŐĸŃĭĶŇĔŅĶĪŅĚĔŅĶŐıĪĵƢȮ
ĭĶŇĔŅĶĕĬĽƞĚȮŐĸŃőĸěŇĽĨŇĔĽƢȮŐĸŃŀŊŗĬȮŕȮĔĸƞŅĺœħƟĺƞŅįĸŇĨĭńĦĤŇĨħƟŅĬŏĪėőĬőĸĵňħŇěŇĪńĸŏıŊŗŀĽĬńĭĽĬŋĬőėĶĚĽĶƟŅĚ
ĽŜŅľĶńĭŀŋĨĽŅľĔĶĶĴȮĔŅĶŏĔļĨĶȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏĝŊŗŀĴœĪĵŏĝŊŗŀĴőĸĔȮėĺŅĴľĸŅĔľĸŅĵħƟŅĬĔŅĶĪƞŀĚŏĪňŗĵĺȮŐĸŃ
ıńĥĬŅŏĻĶļģĔŇěĭĬıŊŘĬģŅĬĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĵŋėŒľĴƞ 
 ĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĵńĚĨŀĭĽĬŀĚĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚőŀĔŅĽŐĸŃėĺŅĴŏĽĴŀĳŅėĪŅĚĽńĚėĴȮ
őħĵĽĬńĭĽĬŋĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶıńĥĬŅıŊŘĬĪňŗĭĬģŅĬėĺŅĴĶŌƟȮŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮĞŉŗĚ
ěŃĝƞĺĵıńĥĬŅĔŜŅĸńĚŐĶĚĚŅĬĪňŗĴňėŋĦĳŅıŒĬĔŅĶĔĶŃěŅĵĻŌĬĵƢĔĸŅĚėĺŅĴŏěĶŇĠĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃŏĪėőĬőĸĵňȮ
ŏıŇŗĴőŀĔŅĽŒĬĪŋĔĳŅėĽƞĺĬŏĕƟŅĴŅŏĮƦĬĔŜŅĸńĚĕŀĚĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬĪŋĔĶŃħńĭȮŐĸŃĵńĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ıńĥĬŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĽŊŗŀĽĶƟŅĚĽĶĶėƢŏıŊŗŀĶŀĚĶńĭĽńĚėĴĵŋėħŇěŇĪńĸŏĮƦĬĔŅĶŏĽĶŇĴĽĶƟŅĚıĸńĚĪŅĚĽńĚėĴ 

 
//,0ȮĔŅĶĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ &SDGs' 

 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĴŋƞĚĨŀĭĽĬŀĚŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ
ĕŀĚȮ(Sustainable Development Goals) SDG 4 őħĵĺŅĚŐĬĺĪŅĚĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬħƟĺĵĺŇīň
ĪňŗĪńĬĽĴńĵȮĽĶƟŅĚĬĺńĨĔĶĶĴŀĚėƢėĺŅĴĶŌƟĪňŗĨŀĭőěĪĵƢĽĳŅĺŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔŅĳŇĺńĥĬƢŐĸŃĨŀĭĽĬŀĚėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬĽŅĔĸȮŐĸŃĽĶƟŅĚĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ
ĴňėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔȮőħĵľĸńĔĽŌĨĶĴňĔŅĶĮĶńĭĮĶŋĚĪŋĔȮ3ȮĮƖŏıŊŗŀŒľƟĪńĬĽĴńĵȮĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĶĺĴĪńŘĚ
ŀŀĔŐĭĭľĸńĔĽŌĨĶőħĵŏĬƟĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŌĮŐĭĭȮOutcome-Based Education (OBE) ĴňĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĴňĔŅĶěńħŏĶňĵĬĔŅĶĽŀĬĪňŗĪńĬĽĴńĵőħĵŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬįƞŅĬĶŃĭĭŀŀĬœĸĬƢȮĶĺĴĪńŘĚĴŀĭľĴŅĵĚŅĬľĶŊŀőėĶĚĚŅĬŒľƟĬńĔĻŉĔļŅœħƟİƗĔİĬĪńĔļŃėƟĬėĺƟŅŐĸŃŏĶňĵĬĶŌƟ
œħƟħƟĺĵĨĬŏŀĚȮĪńĔļŃħƟŅĬĔŅĶĺŇěńĵȮĶĺĴĪńŘĚĴňĔŅĶİƗĔĮĢŇĭńĨŇŒĬĔĶŃĭĺĬĺŇĝŅİƗĔĚŅĬŐĸŃİƗĔĽľĔŇěĻŉĔļŅȮŀńĬěŃĝƞĺĵ
ŒľƟĬńĔĻŉĔļŅœħƟİƗĔİĬĔŅĶėŇħŐĔƟĮƤĠľŅȮĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮĞŉŗĚĪŜŅŒľƟŏĔŇħėĺŅĴŏĝňŗĵĺĝŅĠ
ħƟŅĬŏĪėőĬőĸĵňȮŐĸŃŏĮƦĬĬĺńĨĔĶľĶŊŀįŌƟĮĶŃĔŀĭĔŅĶœħƟŏŀĚŒĬŀĬŅėĨȮĶĺĴĪńŘĚĝƞĺĵĽƞĚŏĽĶŇĴĻńĔĵĳŅıŒľƟĭńĦĤŇĨŏĮƦĬ
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ĪňŗĵŀĴĶńĭȮŐĸŃĽŅĴŅĶĩœĮĪŜŅĚŅĬŒĬĨƞŅĚĮĶŃŏĪĻľĶŊŀĪŜŅĚŅĬŒĬŀĚėƢĔĶĪňŗĴňĔŅĶĪŜŅĚŅĬĶŃħńĭĽŅĔĸŏıŊŗŀĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬĨƞŀœĮ 

 
//,1ȮĔŅĶĨŀĭĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 

 ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĴŋƞĚĽĶƟŅĚĽĶĶėƢĽńĚėĴĪňŗĴňĽŇŗĚŐĺħĸƟŀĴĪňŗħňȮĽńĚėĴŐľƞĚĽŋĕĳŅıȮŐĸŃįŌƟĽŌĚŀŅĵŋĽŋĕĳŅı
ħňȮĽńĚėĴĪňŗĶńĔļŅĺńĥĬīĶĶĴĸƟŅĬĬŅŐĸŃıńĥĬŅŏĻĶļģĔŇěĪňŗĵńŗĚĵŊĬȮıĶƟŀĴĺŅĚŐĬĺĪŅĚȮCMU Transformation ĽŌƞȮ
ŴĔƟŅĺŒľĴƞȮĴĝ,ŵȮĽĬńĭĽĬŋĬĔŅĶĻŉĔļŅĶŌĮŐĭĭŒľĴƞȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮįĸńĔħńĬĔŅĶĬŜŅŏĪėőĬőĸĵňĴŅ
ıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĨƞŅĚȮŕȮŏıŊŗŀŏĮƦĬĴľŅĺŇĪĵŅĸńĵŐľƞĚĬĺńĨĔĶĶĴĨƟĬŐĭĭŏıŊŗŀĝŋĴĝĬȮŐĸŃĶƞĺĴıńĥĬŅĽńĚėĴŀĵƞŅĚ
ĵńŗĚĵŊĬȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮėŋĦĳŅıŐĸŃĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮįĸŇĨĺŇěńĵŏıŊŗŀėĺŅĴŏĮƦĬŏĸŇĻŐĸŃ
ĬĺńĨĔĶĶĴȮŐĸŃĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶĪňŗŏĔŇħĮĶŃőĵĝĬƢŐĔƞĽńĚėĴ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342ȮĬňŘŏĔňŗĵĺĕƟŀĚ
őħĵĨĶĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĪňŗĴŋƞĚŏĬƟĬėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶŐĸŃėŋĦĳŅıĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸȮĔŅĶŒľƟĭĶŇĔŅĶĺŇĝŅĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐĔƞĽńĚėĴȮŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻŐĸŃĪƟŀĚĩŇŗĬĪŅĚĳŅėŏľĬŊŀȮŐĸŃĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮĺńĥĬīĶĶĴȮŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟĴňĔŅĶ
ıńĥĬŅĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴĕŀĚĨĬŏŀĚȮĽŅĴŅĶĩĽĶƟŅĚŀŅĝňıĪňŗĴńŗĬėĚħƟĺĵĨĬŏŀĚȮĶńĔļŅėĺŅĴŏĮƦĬŏŀĔĸńĔļĦƢ
ĪƟŀĚĩŇŗĬȮŐĸŃŀĬŋĶńĔļƢĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮȮ 
 őħĵľĸńĔĽŌĨĶĴňěŋħĴŋƞĚľĴŅĵŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĽĴĭńĨŇŐĸŃĪńĔļŃĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĨĸŅħŐĶĚĚŅĬħƟŅĬħŇěŇĪńĸŒĬĮĶŃŏĪĻĪňŗĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĝŜŅĬŅĠŒĬħƟŅĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĔńĭŏĬŊŘŀľŅĪŅĚħƟŅĬ
ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚŒľƟėĺŅĴĶŌƟħƟŅĬěĶŇĵīĶĶĴĪńŘĚħƟŅĬĻňĸīĶĶĴŐĸŃħƟŅĬėĺŅĴŏĮƦĬĴŊŀŀŅĝňıĪŅĚ
ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮȮŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅŐĬĺėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŒľƟŏĮƦĬĬĺńĨĔĶ
ŐĸŃįŌƟĮĶŃĔŀĭĔŅĶŒĬŀĬŅėĨįƞŅĬĔĶŃĭĺĬĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŒĝƟőėĶĚĚŅĬŏĮƦĬģŅĬȮ&Project-based 
Learning) őħĵĴŋƞĚŏĬƟĬŒĬĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮİƗĔĪńĔļŃĔŅĶŏĶňĵĬĶŌƟ
ĨĸŀħĝňĺŇĨȮĬŜŅœĮĽŌƞĔŅĶŏıŇŗĴėĺŅĴĶŌƟĪňŗœħƟěŅĔĔŅĶĸĚĴŊŀĮĢŇĭńĨŇȮĬŀĔěŅĔĬňŘĵńĚœħƟĴňĔŅĶŏıŇŗĴŐįĬĔƟŅĺľĬƟŅȮŏıŊŗŀ
ĽĬńĭĽĬŋĬįŌƟĴňĻńĔĵĳŅıŐĸŃĴňėĺŅĴĽŅĴŅĶĩıŇŏĻļŒľƟœħƟĻŉĔļŅĭŅĚĶŅĵĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŏıŊŗŀĽĬńĭĽĬŋĬŒľƟ
įŌƟŏĶňĵĬœħƟĪŜŅĺŇěńĵŏıŊŗŀėĺŅĴĸŋƞĴĸŉĔĪŅĚĺŇĝŅĔŅĶȮŐĸŃŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅŏĶňĵĬĨƞŀŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĬńĔĻŉĔļŅ
ĽŅĴŅĶĩŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬħńĚĔĸƞŅĺœħƟȮȮŀńĬěŃĽƞĚŏĽĶŇĴŒľƟĽŅĴŅĶĩŏıŇŗĴĭŋėĸŅĔĶħƟŅĬŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸĪňŗĴňȮ
ėŋĦĳŅıŐĸŃĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮŐĸŃĽŅĴŅĶĩĨƞŀĵŀħėĺŅĴĶŌƟĪňŗŏĶňĵĬŏıŊŗŀįĸŇĨĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢœħƟȮŏıŊŗŀŏĮƦĬĽƞĺĬľĬŉŗĚŒĬĔŅĶįĸńĔħńĬŒľƟĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŏĮƦĬĴľŅĺŇĪĵŅĸńĵŐľƞĚĬĺńĨĔĶĶĴ
ĨƟĬŐĭĭŏıŊŗŀĝŋĴĝĬȮŐĸŃĶƞĺĴıńĥĬŅĽńĚėĴŀĵƞŅĚĵńŗĚĵŊĬ 

 
//,2ȮĔŅĶĨŀĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ  

 ěŅĔįĸĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮőħĵįŌƟŒĝƟĭńĦĤŇĨıĭĺƞŅȮĭńĦĤŇĨĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĴňĻńĔĵĳŅıŒĬ
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ĔŅĶĪŜŅĚŅĬŐĸŃĴňėĺŅĴĶŌƟȮȮėĺŅĴĽŅĴŅĶĩĨĶĚĔńĭĚŅĬĪňŗĶńĭįŇħĝŀĭŒĬĶŃħńĭħňĴŅĔȮȮĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŐĸŃ
ŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚœħƟħňȮħƟŅĬėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬĔŅĶĪŜŅĚŅĬŀĵŌƞŒĬĶŃħńĭėƞŀĬĕƟŅĚħňȮħƟŅĬ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅĨƞŅĚĮĶŃŏĪĻĵńĚŀĵŌƞŒĬĶŃħńĭĮŅĬĔĸŅĚȮȮȮĞŉŗĚŒĬľĸńĔĽŌĨĶœħƟĭńĚėńĭŏĶňĵĬĔĶŃĭĺĬĺŇĝŅ
ĳŅļŅŀńĚĔķļĪńŘĚľĴħȮ/0ȮľĬƞĺĵĔŇĨȮŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĨŅĴŐĬĺĪŅĚĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŒĬħƟŅĬ
ĭŋėĸŇĔĳŅııĭĺƞŅĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽńĚėĴĔŅĶĪŜŅĚŅĬȮĴňĽńĴĴŅėŅĶĺŃȮĶŌƟěńĔĔŅĸŏĪĻŃŐĸŃĴňĴĬŋļĵĽńĴıńĬīƢŒĬ
ĶŃħńĭħňĴŅĔȮȮĶĺĴĪńŘĚħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴŀĵŌƞŒĬĶŃħńĭħňĴŅĔȮ 
 ŀĵƞŅĚœĶĔŖĨŅĴěŅĔĔŅĶĽńĴĳŅļĦƢŐĸŃěŅĔĕƟŀĴŌĸĽŜŅĶĺěĪňŗĶĺĭĶĺĴœħƟěŅĔŐĭĭĽŀĭĩŅĴįŌƟŒĝƟĭńĦĤŇĨ
ŏĔňŗĵĺĔńĭĮĶŃŏħŖĬĪňŗįŌƟŒĝƟĭńĦĤŇĨėŅħľĺńĚěŅĔĭńĦĤŇĨĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮıĭĕƟŀŏĽĬŀŐĬŃĪňŗĽŜŅėńĠȮħńĚĬňŘȮ 

(1) ĭńĦĤŇĨėĺĶĴňĔŅĶŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞŕȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏĬŊŗŀĚěŅĔĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŏĨŇĭőĨ
ŀĵƞŅĚĶĺħŏĶŖĺȮĬŀĔěŅĔĬňŘĕƟŀŏĽĬŀŐĬŃŒĬĔŅĶıńĥĬŅėŋĦĳŅıĬńĔĻŉĔļŅ ėŊŀȮŏĽĶŇĴħƟŅĬĪńĔļŃĔŅĶ
ıńĥĬŅőĮĶŐĔĶĴŒĬŏĝŇĚĮĢŇĭńĨŇŒľƟĴŅĔĕŉŘĬŐĸŃıńĥĬŅőĮĶŐĔĶĴœħƟŀĵƞŅĚėĶĭĺĚěĶȮ 

ħńĚĬńŘĬŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘœħƟŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶŏĽĶŇĴėĺŅĴĶŌƟŐĸŃĪńĔļŃ
ħƟŅĬĔŅĶıńĥĬŅőĮĶŐĔĶĴŏıŊŗŀĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩıńĥĬŅĶŃĭĭœħƟŀĵƞŅĚėĶĭĺĚěĶħƟĺĵĔŅĶ
ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŏŀĔĭńĚėńĭȮĺ,ėı,ȮȮ0/0Ȯ&0.20/0'ȮȮĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞ (Modern 
Application Development)ȮŒĬĶŃħńĭĝńŘĬĮƖĪňŗȮ0ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩıńĥĬŅŐŀĮıĸŇŏėĝńĬœħƟ
ĪńŘĚŒĬĶŌĮŐĭĭŏĺŖĭŐŀĮıĸŇŏėĝńĬŐĸŃőĴĭŅĵŐŀĮıĸŇŏėĝńĬŐĭĭĴńĸĨŇŐıĸĨĲŀĶƢĴŀĵƞŅĚėĶĭĺĚěĶȮĞŉŗĚ
ěŅĔŏħŇĴĔŅĶİƗĔİĬĪńĔļŃħńĚĔĸƞŅĺŀĵŌƞŒĬĶŌĮŐĭĭĕŀĚĔŅĶĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅįƞŅĬĔŅĶĪŜŅ
őėĶĚĚŅĬľĶŊŀŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬŏıŇŗĴŏĨŇĴŒĬĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ1..ȮĞŉŗĚĔŅĶħŜŅŏĬŇĬĔŅĶ
ŒĬĶŌĮŐĭĭħńĚĔĸƞŅĺœĴƞĽŅĴŅĶĩĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅœħƟĝńħŏěĬȮȮŀňĔĪńŘĚŒĬľĸńĔĽŌĨĶŏħŇĴ 
ĔŅĶħŜŅŏĬŇĬĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬŏıŊŗŀİƗĔİĬĪńĔļŃŏıŊŗŀŒľƟıńĥĬŅĶŃĭĭŀĵƞŅĚėĶĭĺĚěĶŐĭĭĴŊŀ
ŀŅĝňıĬńŘĬŏĶŇŗĴħŜŅŏĬŇĬĔŅĶŒĬĝńŘĬĮƖĪňŗȮ1ȮĞŉŗĚŀŅěĝƟŅŏĔŇĬœĮȮħńĚĬńŘĬĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚŒĬėĶńŘĚĬňŘ œħƟĺŅĚŐĬĺĪŅĚĔŅĶıńĥĬŅĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅĨŅĴįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚ
ĕŀĚľĸńĔĽŌĨĶŐĭĭėƞŀĵŏĮƦĬėƞŀĵœĮȮĞŉŗĚŏĶŇŗĴŒľƟėĺŅĴĶŌƟŐĸŃİƗĔİĬĪńĔļŃŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩıńĥĬŅ
ŐŀĮıĸŇŏėĝńĬœħƟŀĵƞŅĚėĶĭĺĚěĶĨńŘĚŐĨƞĶŃħńĭĝńŘĬĮƖĪňŗȮ0ȮĽƞĚįĸĪŜŅŒľƟĬńĔĻŉĔļŅĴňĶŃĵŃŏĺĸŅŒĬĔŅĶİƗĔİĬ
ŏıŊŗŀŏıŇŗĴĪńĔļŃŒĬħƟŅĬĔŅĶıńĥĬŅőĮĶŐĔĶĴŐĭĭĴŊŀŀŅĝňıœħƟĴŅĔĕŉŘĬȮŀňĔĪńŘĚĵńĚĽŅĴŅĶĩŏıŇŗĴőŀĔŅĽŒĬ
ĔŅĶĪħĸŀĚŏĕƟŅİƗĔĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĨńŘĚŐĨƞĽŜŅŏĶŖěĝńŘĬĮƖĪňŗȮ0ȮĞŉŗĚěŃĪŜŅŒľƟŏĔŇħĔŅĶıńĥĬŅ
ĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅĨŅĴįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶŐĭĭėƞŀĵŏĮƦĬėƞŀĵœĮ 

(2) ȮȮįŌƟŒĝƟĭńĦĤŇĨœħƟŒľƟĕƟŀŏĽĬŀŐĬŃŒľƟĮĶńĭĔŅĶŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮŀńĬœħƟŐĔƞȮŏėĴňȮ
ĝňĺĺŇĪĵŅȮľĶŊŀĲƕĽŇĔĽƢȮŏĬŊŗŀĚěŅĔœħƟĴňėĺŅĴŏľŖĬĺƞŅĴňėĺŅĴěŜŅŏĮƦĬĨƞŀĔŅĶĮĢŇĭńĨŇĚŅĬŒĬŀĬŅėĨĕŀĚ
ĭńĦĤŇĨėƞŀĬĕƟŅĚĬƟŀĵȮ 

ħńĚĬńŘĬŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘœħƟĪŜŅĔŅĶĮĶńĭĸħľĬƞĺĵĔŇĨŒĬĔĶŃĭĺĬĺŇĝŅ
ĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮŀńĬœħƟŐĔƞȮŏėĴňȮĝňĺĺŇĪĵŅȮŐĸŃĲƕĽŇĔĽƢȮőħĵŒľƟĬńĔĻŉĔļŅŏĶňĵĬŏĜıŅŃĳŅėĭĶĶĵŅĵ
ĞŉŗĚŐĨĔĨƞŅĚěŅĔőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŏħŇĴĪňŗĔŜŅľĬħŒľƟŏĶňĵĬĪńŘĚĳŅėĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶȮĪńŘĚĬňŘĔŅĶ
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ĮĶńĭĸħħńĚĔĸƞŅĺěŃĝƞĺĵŒľƟĬńĔĻŉĔļŅĴňŏĺĸŅĺƞŅĚŏıŇŗĴĴŅĔĕŉŘĬȮĞŉŗĚěŃœħƟĬŜŅŏĺĸŅĴŅİƗĔĮĢŇĭńĨŇħƟĺĵĨĬŏŀĚ
ŏıŊŗŀŏıŇŗĴĪńĔļŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮȮŀĵƞŅĚœĶĔŖĨŅĴĪŅĚľĸńĔĽŌĨĶĵńĚŏľŖĬĩŉĚėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŏĶňĵĬ
ŒĬĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬŏıŊŗŀŒľƟĬńĔĻŉĔļŅİƗĔĪńĔļŃĔŅĶħŜŅŏĬŇĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ŀĵƞŅĚŏĮƦĬĶŃĭĭȮĬŀĔěŅĔĬňŘĵńĚŏĮƦĬĔŅĶŏıŇŗĴőŀĔŅĽŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĵƟŅĵĽńĚĔńħœĮŏĶňĵĬĽŅĕŅĺŇĝŅ
ŀŊŗĬŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢœħƟŒĬĔĶĦňĪňŗĨƟŀĚĔŅĶ 

 

12. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
12.1 ĔĸŋƞĴĺŇĝŅ/ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ  

RȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
RȮľĴĺħĺŇĝŅŏĜıŅŃ 
RȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 
 

12.2 ȮĔĸŋƞĴĺŇĝŅ/ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬŏıŊŗŀŒľƟĭĶŇĔŅĶėĦŃ-ĽŅĕŅĺŇĝŅŀŊŗĬȮ 
RȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
RȮľĴĺħĺŇĝŅŏĜıŅŃ 
RȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 
ÄȮœĴƞĴň 
 

12.3 ȮĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 
  ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮěŃħŜŅŏĬŇĬĔŅĶőħĵėĦŃĪňŗŏĔňŗĵĺĕƟŀĚȮ
ŏĝƞĬȮėĦŃĴĬŋļĵĻŅĽĨĶƢȮėĦŃĽńĚėĴĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĻŉĔļŅĻŅĽĨĶƢȮŏĮƦĬĨƟĬȮőħĵŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĕŀĚŐĨƞĸŃľĸńĔĽŌĨĶěŃħŜŅŏĬŇĬĔŅĶĮĶŃĽŅĬĚŅĬŐĸŃŐěƟĚœĮĵńĚėĦŃĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟ
ĪĶŅĭĸƞĺĚľĬƟŅĩŉĚěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗěŃĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮŒĬĽƞĺĬĕŀĚĺŇĝŅŏĜıŅŃȮěŃěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬőħĵĽŅĕŅĺŇĝŅȮĪńŘĚĬňŘĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮőħĵĴňėĦŃĔĶĶĴĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĶŅĵĺŇĝŅĨŅĴŐĭĭȮĴėŀ,3ȮȮŐĸŃĴėŀ,4ȮŒĬĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,5ȮĪŋĔĮƖĔŅĶĻŉĔļŅȮĬŀĔěŅĔĬňŘĪŅĚ
ĴľŅĺŇĪĵŅĸńĵĵńĚœħƟěńħŒľƟĴňĔŅĶĽŀĭĺńħėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĳŅļŅŀńĚĔķļȮŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŐĸŃ
ĽƞĚŏĽĶŇĴĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıĽŌĚŒľƟĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħ 

 



 
 

 

ľĴĺħĪňŗȮ0,ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

/, ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
/,/ ĮĶńĝĠŅ  
ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĻŅĽĨĶƢĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĻŅĽĨĶƢĨƞŅĚȮŕȮŀŅĪŇȮĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮ

ŐĸŃĻŇĸĮĻŅĽĨĶƢȮőħĵŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵȮėĺŅĴĶŌƟħƟŅĬőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĶŃĭĭ
ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶȮȮėĺŅĴĶŌƟħƟŅĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢȮȮŐĸŃėĺŅĴĶŌƟħƟŅĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňȮȮĞŉŗĚ
ŐĨƞĸŃŀĚėƢėĺŅĴĶŌƟěŃıŇěŅĶĦŅľĸńĔĔŅĶ-ŐĬĺėŇħ-Īķļġň-ĬĺńĨĔĶĶĴ  ŐĸŃĔŅĶĬŜŅœĮŒĝƟȮȮĭńĦĤŇĨĕŀĚľĸńĔĽŌĨĶ
ĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢěŃĨƟŀĚŏĮƦĬįŌƟĪňŗĴňėĺŅĴŏĕƟŅŒěŒĬĪķļġňĪňŗŏĮƦĬŐĔĬĽŜŅėńĠĕŀĚĻŅĽĨĶƢĪŅĚħƟŅĬ
ėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚĸŉĔĞŉŘĚȮȮĴňĪńĔļŃĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭȮȮĶŌƟěńĔŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚŏıŊŗŀĽŀħĶńĭĔńĭ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňĪňŗŏĔŇħĕŉŘĬŀĵƞŅĚĶĺħŏĶŖĺȮȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıȮĴňĺŇĬńĵȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ 
 
/,0 ĺńĨĩŋĮĶŃĽĚėƢȮ 
ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĽŅĕŅĺŇĝŅ

ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĴňĪńĔļŃŒĬĔŅĶŐĔƟĮƤĠľŅȮŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶįĸŇĨĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚŏĮƦĬ
įŌƟĴňĻńĔĵĳŅıĪŅĚħƟŅĬĺŇěńĵŐĸŃĽŅĴŅĶĩŏĶňĵĬĨƞŀŒĬĶŃħńĭĽŌĚȮȮœħƟȮȮĨĸŀħěĬĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢħńĚĬňŘ 

1) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮőħĵĬŜŅœĮ
ĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃĻŅĽĨĶƢĨƞŅĚȮŕȮŏıŊŗŀŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴ 

2) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮŏĕƟŅŒěŐĸŃŀīŇĭŅĵėĺŅĴĨƟŀĚĔŅĶȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃ
ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 

3) ĴňŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶįĸŇĨĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĶĺĴĪńŘĚŐĽħĚŀŀĔĩŉĚėĺŅĴŏĮƦĬįŌƟĴňėĺŅĴėŇħ
ĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢŐĸŃĩƞŅĵĪŀħėŋĦėƞŅĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

4) ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚŒĬĪŋĔĶŃħńĭœħƟŀĵƞŅĚħňȮĶĺĴĪńŘĚĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃ
ĮĶŃĽŅĬĚŅĬĔńĭįŌƟŀŊŗĬœħƟ 

5) ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚĔŅĶŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩŏĶňĵĬĶŌƟ
œħƟħƟĺĵĨĬŏŀĚĨĸŀħĝňĺŇĨȮȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĺŇĝŅĝňıŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

6) ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦȮĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃ
ĽńĚėĴŐĸŃĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚĽńĚėĴ 
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/,3 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs' 
PLO 1 

:  
 

ĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ
őħĵĬŜŅœĮĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇȮĶĺĴĩŉĚĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀĬŜŅŏĽĬŀŐĬĺĪŅĚŐĔƟĮƤĠľŅ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴ 

 PLO 1.1 : ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢœħƟ 

 PLO 1.0 : ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĪķļġňĪňŗĽŜŅėńĠĪňŗŏĮƦĬėĺŅĴĶŌƟıŊŘĬģŅĬŒĬ
ŏĬŊŘŀľŅėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇœħƟ 

 PLO 1.1 : ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĪķļġňĪňŗĽŜŅėńĠĪňŗŏĮƦĬėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚ
ĻŅĽĨĶƢħƟŅĬŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚľĶŊŀĽĬŒěœħƟ 

 PLO 1.2 : ĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭėĺŅĴĔƟŅĺľĬƟŅĕŀĚŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮŐĸŃ
įĸĔĶŃĪĭĕŀĚĔŅĶŒĝƟŏĪėőĬőĸĵňĬńŘĬœħƟ 

 PLO 1.3 : ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĮĶŃŏĴŇĬȮŐĸŃŏĸŊŀĔĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺ
ĔĺƟŅĚȮőħĵĬŜŅœĮĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃėĺŅĴĶŌƟěŅĔĻŅĽĨĶƢ
ĽŅĕŅĨƞŅĚŕȮŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀŏĽĬŀŐĬŃŐĬĺĪŅĚŐĔƟĮƤĠľŅ 

PLO 2Ȯ
:  
ĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚ
ėŀĴıŇĺŏĨŀĶƢħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 

 PLO 2./ : ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶĚŅĬ
œħƟŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮ 

 PLO 2.0 : ĽŅĴŅĶĩŀŀĔŐĭĭĚŅĬĨŅĴėĺŅĴĨƟŀĚĔŅĶŒĝƟĚŅĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃŏĸŊŀĔŒĝƟ
ŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴŏıŊŗŀĮĶŃĔŀĭĔŅĶŐĔƟĮƤĠľŅȮ 

 PLO 2.1 : ĽŅĴŅĶĩıńĥĬŅĚŅĬĪňŗĴňėŋĦĳŅıħƟĺĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀ
ĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĶƞĺĴĔńĭĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ŏĪėőĬőĸĵňŐĸŃėĺŅĴĶŌƟěŅĔĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮ 

 PLO 2.2 : ĽŅĴŅĶĩĪħĽŀĭŐĸŃĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚĚŅĬħƟŅĬėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚĽŅĴŅĶĩ
ŐĮĸįĸȮĺŇŏėĶŅŃľƢįĸȮŐĸŃĽĶŋĮįĸĔŅĶĮĶŃŏĴŇĬħƟĺĵĔŅĶĮĶŃĵŋĔĨƢľĸńĔĔŅĶŐĸŃ
ĪķļġňĪŅĚėŀĴıŇĺŏĨŀĶƢȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PLO 1Ȯ
:  
ĭńĦĤŇĨĴňŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶįĸŇĨĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĶĺĴĪńŘĚŐĽħĚŀŀĔĩŉĚėĺŅĴŏĮƦĬįŌƟĴň
ėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢŐĸŃĩƞŅĵĪŀħėŋĦėƞŅĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴĳŅĵŒĨƟľĸńĔĔŅĶȮ
ŐĬĺėŇħȮĪķļġňȮėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵň 

 PLO 1.1 : ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃĶŀĭėŀĭħƟĺĵ
ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 
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 PLO 1.2 : ĽŅĴŅĶĩħŜŅŏĬŇĬőėĶĚĔŅĶěĬĽŜŅŏĶŖěĸŋĸƞĺĚĨŅĴŏĺĸŅŐĸŃĕƟŀĔŜŅľĬħĪňŗĨńŘĚœĺƟȮȮĶĺĴĪńŘĚ
ĺŇŏėĶŅŃľƢŐĸŃŀīŇĭŅĵėŋĦėƞŅŐĸŃĕƟŀěŜŅĔńħĕŀĚőėĶĚĚŅĬȮőħĵŐĽħĚěŋħĵŊĬœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮ 

 PLO 1.1 : ĽŅĴŅĶĩŀīŇĭŅĵŐĬĺĪŅĚĔŅĶĽĶƟŅĚľĶŊŀıńĥĬŅĨƞŀĵŀħįĸĚŅĬŒľƟŏĮƦĬĬĺńĨĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢȮŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚĔŅĶŏıŇŗĴėŋĦėƞŅĕŀĚĬĺńĨĔĶĶĴħƟĺĵĔŅĶ
ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĔńĭėĺŅĴĔƟŅĺľĬƟŅŏĪėőĬőĸĵňœħƟŀĵƞŅĚ
ĽĴŏľĨŋĽĴįĸ 

PLO 4Ȯ
: 
ĭńĦĤŇĨĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚŒĬĪŋĔĶŃħńĭœħƟŀĵƞŅĚħňȮĶĺĴĪńŘĚĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬ
ĪňĴŐĸŃĮĶŃĽŅĬĚŅĬĔńĭįŌƟŀŊŗĬœħƟ 

 PLO 2.1 : ĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅőħĵŒĝƟĳŅļŅœĪĵœħƟŒĬĶŃħńĭħňȮŐĸŃ
ĳŅļŅŀńĚĔķļœħƟȮĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀĽŜŅľĶńĭĔŅĶĬŜŅŏĽĬŀœħƟŀĵƞŅĚŏľĴŅŃĽĴ
ŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

 PLO 2.0 : ĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĽńŘĬȮĶŅĵĚŅĬȮľĶŊŀŏŀĔĽŅĶĪŅĚĺŇĝŅőħĵŒĝƟĳŅļŅœĪĵœħƟŒĬ
ĶŃħńĭħňȮŐĸŃĳŅļŅŀńĚĔķļœħƟ 

 PLO 2.3: ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĮĶŃĽŅĬĚŅĬĔńĭįŌƟĶƞĺĴĚŅĬœħƟȮĶĺĴĪńŘĚŐĽħĚŀŀĔĩŉĚĔŅĶ
ŏėŅĶıĽŇĪīŇȮėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚ
įŌƟŀŊŗĬȮȮ 

 PLO 2.2: ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕŀĚŒĬĪŋĔĶŃħńĭœħŀĵŅĚħň 
PLO 5Ȯ

:  
ĭńĦĤŇĨĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚĔŅĶŏĮƦĬįŌƟĪňŗ
ĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚĨĸŀħĝňĺŇĨȮȮ 

 PLO 3.1 : ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚőħĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭ
ŏĪėĬŇėȮĺŇīňŐĸŃĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

 PLO 3.2 : ŐĽħĚŀŀĔĩŉĚĔŅĶŏĮƦĬįŌƟĴňėĺŅĴŒİƙĶŌƟȮĴňėĺŅĴĽĬŒěȮȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 

PLO 4:  ĭńĦĤŇĨŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňĺŇĬńĵȮĨĶĚĨƞŀ
ŏĺĸŅȮĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴŐĸŃĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚĔŅĶŏĮƦĬıĸŏĴŊŀĚ
ĪňŗħňĕŀĚĽńĚėĴ 

 PLO 4.1 : ŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĮĢŇĭńĨŇĨŅĴȮĶŃŏĭňĵĭȮĔġŏĔĦĤƢĕŀĚŀĚėƢĔĶŐĸŃ
ĽńĚėĴȮĨĶĚĨƞŀŏĺĸŅȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮĴňěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚ
ĽńĚėĴ 

 PLO 4.2: ĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚįĸĔĶŃĪĭĪňŗ
ŏĔŇħěŅĔıķĨŇĔĶĶĴŐĸŃėĺŅĴĮĶŃıķĨŇĪňŗœĴƞŏľĴŅŃĽĴœħƟ 



13 
 

 

/,4 ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&Year Learning Outcomes: YLOs' 
  ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĮƖĔŅĶĻŉĔļŅȮ

0342ȮĬňŘȮħŜŅŏĬŇĬĔŅĶĨŅĴŐĬĺĪŅĚĕŀĚȮOutcome-based Education (OBE) ĞŉŗĚŏĮƦĬĔŅĶěńħĔŅĶĻŉĔļŅĪňŗĴŋƞĚŏĬƟĬ
ŏĮƚŅľĴŅĵľĶŊŀįĸĸńıīƢőħĵĴňįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚŐĸŃŀŅěŅĶĵƢŏĮƦĬįŌƟěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀŒľƟĬńĔĻŉĔļŅ
ĭĶĶĸŋįĸĸńıīƢĬńŘĬȮőħĵĔŅĶĔŜŅľĬħėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅŒľƟŏĮƦĬŒĬ
ĸńĔļĦŃĕŀĚĔŅĶıńĥĬŅĶŃħńĭĔŅĶŏĶňĵĬĶŌƟěŅĔĝńŘĬĮƖĪňŗȮ/ȮœĮĵńĚĝńŘĬĮƖĪňŗȮ2ȮŀĵƞŅĚŏĮƦĬĸŜŅħńĭȮȮħńĚĬňŘ 
 
ĝńŘĬĮƖĪňŗȮ/ 

YLO1-1 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĪķļġňĪňŗĽŜŅėńĠ ŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇȮœħƟ 

YLO1-2 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚėŀĴıŇĺŏĨŀĶƢ
ĪňŗĴňĕĬŅħŏĸŖĔŐĸŃĪňŗĴňĕŀĭŏĕĨėĺŅĴĨƟŀĚĔŅĶĶĺĴĪńŘĚĕƟŀĔŜŅľĬħĪňŗĶŃĭŋœĺƟŀĵƞŅĚĝńħŏěĬ 

YLO1-3 :  ĬńĔĻŉĔļŅĴňŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶįĸŇĨőėĶĚĚŅĬėŀĴıŇĺŏĨŀĶƢŏıŊŗŀŐĔƟĮƤĠľŅĕĬŅħŏĸŖĔĪňŗĴň
ĕŀĭŏĕĨėĺŅĴĨƟŀĚĔŅĶŐĸŃĕƟŀĔŜŅľĬħĪňŗĶŃĭŋœħƟ 

YLO1-4 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚȮĶĺĴĪńŘĚĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟ 
YLO1-5 :  ĬńĔĻŉĔļŅŐĽħĚŀŀĔĩŉĚĔŅĶŏĮƦĬįŌƟĴňėĺŅĴŒİƙĶŌƟ 
YLO1-6 :  ĬńĔĻŉĔļŅŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀ

ĨĬŏŀĚ 
 
ĝńŘĬĮƖĪňŗȮ0 

YLO2-1 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĪķļġňĪňŗĽŜŅėńĠ ŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇœħƟ 

YLO2-2 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚ
ėŀĴıŇĺŏĨŀĶƢħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮȮŏıŊŗŀŐĔƟĮƤĠľŅĕĬŅħŏĸŖĔĪňŗĴň
ĕŀĭŏĕĨėĺŅĴĨƟŀĚĔŅĶŐĸŃĕƟŀĔŜŅľĬħĪňŗĶŃĭŋœĺƟŀĵƞŅĚĝńħŏěĬ 

YLO2-3 :  ĬńĔĻŉĔļŅĴňŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶįĸŇĨőėĶĚĚŅĬėŀĴıŇĺŏĨŀĶƢŏıŊŗŀŐĔƟĮƤĠľŅĕĬŅħŏĸŖĔĪňŗĴň
ĕŀĭŏĕĨėĺŅĴĨƟŀĚĔŅĶŐĸŃĕƟŀĔŜŅľĬħĪňŗĶŃĭŋœħƟ 

YLO2-4 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚȮĶĺĴĪńŘĚĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟ 
YLO2-5 :  ĬńĔĻŉĔļŅŐĽħĚŀŀĔĩŉĚĔŅĶŏĮƦĬįŌƟĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚĔŅĶŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟ

ħƟĺĵĨĬŏŀĚĨĸŀħĝňĺŇĨ 
YLO2-6 :  ĬńĔĻŉĔļŅŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮ

ĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚ 
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ĝńŘĬĮƖĪňŗȮ1 

YLO3-1 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ
őħĵĬŜŅœĮĭŌĶĦŅĔŅĶĔńĭĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀĬŜŅŏĽĬŀŐĬĺĪŅĚŐĔƟĮƤĠľŅœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

YLO3-2 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚ
ėŀĴıŇĺŏĨŀĶƢħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 

YLO3-3 :  ĬńĔĻŉĔļŅĴňŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶįĸŇĨĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĶĺĴĪńŘĚŐĽħĚŀŀĔĩŉĚėĺŅĴŏĮƦĬįŌƟ
ĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢŐĸŃĩƞŅĵĪŀħėŋĦėƞŅĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴĳŅĵŒĨƟľĸńĔĔŅĶȮ
ŐĬĺėŇħȮĪķļġňȮėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵň 

YLO3-4 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚŒĬĪŋĔĶŃħńĭœħƟŀĵƞŅĚħňȮĶĺĴĪńŘĚĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬ
ĪňĴŐĸŃĮĶŃĽŅĬĚŅĬĔńĭįŌƟŀŊŗĬœħƟ 

YLO3-5 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚĔŅĶŏĮƦĬįŌƟĪňŗ
ĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚĨĸŀħĝňĺŇĨ 

YLO3-6 :  ĬńĔĻŉĔļŅŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňĺŇĬńĵȮĨĶĚ
ĨƞŀŏĺĸŅȮĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ 

 
ĝńŘĬĮƖĪňŗȮ2 

YLO4-1 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ
őħĵĬŜŅœĮĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇȮĶĺĴĩŉĚĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀĬŜŅŏĽĬŀŐĬĺĪŅĚŐĔƟĮƤĠľŅ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴ 

YLO4-2 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚ
ėŀĴıŇĺŏĨŀĶƢħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 

YLO4-3 :  ĬńĔĻŉĔļŅĴňŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶįĸŇĨĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĶĺĴĪńŘĚŐĽħĚŀŀĔĩŉĚėĺŅĴŏĮƦĬįŌƟ
ĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢŐĸŃĩƞŅĵĪŀħėŋĦėƞŅĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴĳŅĵŒĨƟľĸńĔĔŅĶȮ
ŐĬĺėŇħȮĪķļġňȮėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵň 

YLO4-4 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚŒĬĪŋĔĶŃħńĭœħƟŀĵƞŅĚħňȮĶĺĴĪńŘĚĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬ
ĪňĴŐĸŃĮĶŃĽŅĬĚŅĬĔńĭįŌƟŀŊŗĬœħƟ 

YLO4-5 :  ĬńĔĻŉĔļŅĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚĔŅĶŏĮƦĬįŌƟĪňŗ
ĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚĨĸŀħĝňĺŇĨ 

YLO4-6 :  ĬńĔĻŉĔļŅŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňĺŇĬńĵȮĨĶĚ
ĨƞŀŏĺĸŅȮĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ 
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ľĴŅĵŏľĨŋȮȮĶŅĵĸŃŏŀňĵħėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&Year Learning Outcomes: 
YLOs)ȮŐĽħĚŒĬĳŅėįĬĺĔȮ5 

 
2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ3ȮĮƖȮ
őħĵıŇěŅĶĦŅěŅĔĮĶŃĽŇĪīŇįĸĕŀĚ
ľĸńĔĽŌĨĶȮĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗ
ĶŃĭŋœĺƟ 

ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮQAȮ
ĕŀĚľĸńĔĽŌĨĶĶĺĴĨŅĴĶŃĵŃŏĺĸŅĪňŗ
ŏľĴŅŃĽĴȮ&œĴƞŏĔŇĬȮ3ȮĮƖ'ȮŒĬħƟŅĬ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮėĺŅĴıŉĚıŀŒěȮ
ŐĸŃĳŅĺŃĔŅĶœħƟĚŅĬĕŀĚĭńĦĤŇĨ 

+ȮȮĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗ
œħƟĚŅĬĪŜŅŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ
ĳŅĵŒĬȮ/ȮĮƖ 
+ȮȮĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗ
œħƟĶńĭŏĚŇĬŏħŊŀĬŏĶŇŗĴĨƟĬŏĮƦĬœĮĨŅĴŏĔĦĤƢ 
+ȮȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

 

 

 
  



 
 

 

ľĴĺħĪňŗȮ3. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ  
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ  &œĴƞĬƟŀĵĔĺƞŅȮ,,,,,,,,,ȮĽńĮħŅľƢ' 
RȮȮĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴň
ĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 
Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module) 

 

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮ  
Ä ŐįĬĔŅĶĻŉĔļŅĔŜŅľĬħŒľƟĴňĳŅėķħŌĶƟŀĬȮȮȮȮȮȮ 
RȮŐįĬĔŅĶĻŉĔļŅœĴƞĴňĳŅėķħŌĶƟŀĬ 

 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė  
 ȮŒĝƟĶŃĭĭĪĺŇĳŅėĨŅĴĶŃŏĭňĵĭĕŀĚĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 
 

0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 
2.1 ĺńĬ+ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

RȮĶŃĭĭĪĺŇĳŅė 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĨńŘĚŐĨƞŏħŊŀĬȮĴŇĩŋĬŅĵĬȮĩŉĚȮĨŋĸŅėĴ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĨńŘĚŐĨƞŏħŊŀĬȮıķĻěŇĔŅĵĬȮĩŉĚȮĴňĬŅėĴ 
RȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ 

 
0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 

(1) ĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵŒĬŐįĬĔŅĶŏĶňĵĬĕŀĚĺŇĪĵŅĻŅĽĨĶƢ-
ėĦŇĨĻŅĽĨĶƢ ľĶŊŀŏĪňĵĭŏĪƞŅ  

(2) įƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴ&ĽĮ,ŀĺ,'ȮŐĸŃ-ľĶŊŀŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕƟŀĭńĚėńĭĔŅĶėńħŏĸŊŀĔĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

(3) ĔŅĶĽĴńėĶŏĕƟŅŏĶňĵĬŒĬŐįĬĔƟŅĺľĬƟŅȮįŌƟĽĴńėĶĨƟŀĚĴňėŋĦĽĴĭńĨŇħńĚĬňŘ 
- ĨƟŀĚŏĮƦĬĬńĔĻŉĔļŅĽŅĕŅĺŇĝŅŏŀĔĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĪňŗĸĚĪŃŏĭňĵĬŏĶňĵĬĴŅŐĸƟĺȮ4ȮĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇȮŐĸŃįƞŅĬĔŅĶĮĶŃŏĴŇĬŒĬĔĶŃĭĺĬĺŇĝŅŏŀĔĭńĚėńĭĪňŗŏĮƕħĽŀĬėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅȮ 

- ĴňėƞŅĸŜŅħńĭĕńŘĬŏĜĸňŗĵĽŃĽĴĔĶŃĭĺĬĺŇĝŅŏŀĔŐĸŃĶĺĴĪŋĔĔĶŃĭĺĬĺŇĝŅȮœĴƞĨŗŜŅĔĺƞŅȮ1,3.Ȯ 
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0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
R ėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 

   RȮȮȮėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
RȮȮȮĔŅĶĮĶńĭĨńĺěŅĔĔŅĶŏĶňĵĬŒĬĶŃħńĭĴńīĵĴĻŉĔļŅȮ 
RȮȮȮĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟ 
Ä ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

2.4ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
 R ěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
 RȮȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬĴľŅĺŇĪĵŅĸńĵȮ
ŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 

 RȮȮěńħŒľƟĴňĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮŒľƟėŜŅŐĬŃĬŜŅŐĔƞĬńĔĻŉĔļŅȮ
ŐĸŃŒľƟŏĬƟĬĵŘŜŅŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĴňĮƤĠľŅĨŅĴĕƟŅĚĨƟĬŏĮƦĬĔĶĦňıŇŏĻļ 

 RȮȮȮěńħĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĕŀĚĬńĔĻŉĔļŅŐĸŃĔŅĶħŌŐĸĬńĔĻŉĔļŅȮȮȮœħƟŐĔƞȮ
ĺńĬŐĶĔıĭĶŃľĺƞŅĚĬńĔĻŉĔļŅĔńĭŀŅěŅĶĵƢȮĺńĬįŌƟĭĶŇľŅĶıĭįŌƟĮĔėĶŀĚȮĔŅĶĨŇħĨŅĴĔŅĶŏĶňĵĬĕŀĚ
ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1ȮěŅĔŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃěńħĔŇěĔĶĶĴĽŀĬŏĽĶŇĴĩƟŅěŜŅŏĮƦĬ 

Ä ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯźźźźźźźźźźźźź 
 
0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖ 

 

ĶŃħńĭĝńŘĬĮƖ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ&ėĬ' 

2542 2543 2544 2545 2546 
ĝńŘĬĮƖĪňŗȮ/ 6. 6. 6. 6. 6. 
ĝńŘĬĮƖĪňŗȮ0 - 6. 6. 6. 6. 
ĝńŘĬĮƖĪňŗȮ1 - - 6. 6. 6. 
ĝńŘĬĮƖĪňŗȮ2 - - - 6. 6. 
ĶĺĴ 6. /4. 02. 10. 320 
ėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - - - 6. 6. 
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0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
 1. ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦĳŅıĶĺĴĶŃħńĭėĦŃȮ3 ĮƖȮőħĵěŜŅŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀ
ĨńŘĚĚĭĮĶŃĴŅĦ 

Ȯ 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

0342 0343 &ĮĶŃĴŅĦĔŅĶ' 0344 (ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 367,566,100 76,045,400 353,260,300 65,458,000 360,325,500 68,654,000 

ĺŇěńĵ  11,448,600  11,046,000  11,168,000 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ  1,837,300  1,656,000  1,676,000 

ĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŅĽĬŅȮ
ĻŇĸĮŃȮĺńĥĬīĶĶĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 

 530,000  530,000  530,000 

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ  2,178,000  2,023,000  2,049,000 

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 47,369,200 31,460,700 48,316,600 28,955,000 49,283,000 28,106,000 

ĶĺĴ 414,935,300 123,500,000 401,576,900 109,668,000 409,608,500 112,183,000 

ĶĺĴĪńŘĚĽŇŘĬ 538,435,300 511,244,900 521,791,500 
 

2. ėƞŅŒĝƟěƞŅĵĨƞŀľńĺ 265,512.33  ȮĭŅĪȮ 
 
0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 

R ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨ 
Ä ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 
2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŏĕƟŅĴľŅĺŇĪĵŅĸńĵȮ 

1) ĔĶŃĭĺĬĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞěŃıŇěŅĶĦŅĶńĭőŀĬȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗĴňŏĬŊŘŀľŅŀĵŌƞŒĬ
ĶŃħńĭŏħňĵĺĔńĬľĶŊŀĴňėĺŅĴŒĔĸƟŏėňĵĚĔńĭĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħœĺƟŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅ
ĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮŐĸŃ
ĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĪňŗŏĔňŗĵĺĕƟŀĚ 

2) ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞěŃıŇěŅĶĦŅőŀĬĔĶŃĭĺĬĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮĸŜŅħńĭĕńŘĬĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗ
ĬńĔĻŉĔļŅŏĶňĵĬĴŅěŅĔĴľŅĺŇĪĵŅĸńĵŀŊŗĬȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚĬňŘȮŀŅěĨƟŀĚĴň
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ĔŅĶıŇěŅĶĦŅĮĶńĭŏĕƟŅĽŌƞĶŃĭĭĸŜŅħńĭĕńŘĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ034/ȮĕƟŀȮ6ȮŐĸŃȮ7 

 

1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 

3.1 ľĸńĔĽŌĨĶȮ 
3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  

ŐįĬĮĔĨŇ œĴƞĬƟŀĵĔĺƞŅȮȮ/12 ľĬƞĺĵĔŇĨ  
Regular Plan a minimum of  134  Credits 

ŐįĬĽľĔŇěĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮȮ/13 ľĬƞĺĵĔŇĨ  
Co-operative Education Plan  a minimum of  133  Credits 

ŐįĬĔƟŅĺľĬƟŅ œĴƞĬƟŀĵĔĺƞŅȮȮ/24 ľĬƞĺĵĔŇĨ  
Honors Plan a minimum of  144  Credits 

 
3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ  
ŐįĬĮĔĨŇȮ&Regular Plan) 

    ľĬƞĺĵĔŇĨ 
&/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  1. 
 - ĺŇĝŅĭńĚėńĭȮ  02 
  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ   /3 
  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ

ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
 Ȯ 1 

  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗ
ŏĕƟĴŐĕŖĚ 

   4 

 - ĺŇĝŅŏĸŊŀĔȮőħĵŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ    4 
&0'ȮľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ 76 
 - ĺŇĝŅŐĔĬ  02 
 + ĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅ 37 
  ĺŇĝŅŏŀĔĭńĚėńĭĶƞĺĴ  2/ 
  ĺŇĝŅŏŀĔĭńĚėńĭĮĶŃěŜŅŐįĬ  1 
  ĺŇĝŅŏŀĔŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ /3 
 + ĺŇĝŅőĪȮ&ĩƟŅĴň' œĴƞĬƟŀĵĔĺƞŅ /3 
&1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ 4 
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ŐįĬĽľĔŇěĻŉĔļŅȮ&Co-operative Education Plan) 
    ľĬƞĺĵĔŇĨ 
&/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  1. 
 - ĺŇĝŅĭńĚėńĭȮ  02 
  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ   /3 
  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ

ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
 Ȯ 1 

  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗ
ŏĕƟĴŐĕŖĚ 

   4 

 - ĺŇĝŅŏĸŊŀĔȮőħĵŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ   4 
 

&0'ȮľĴĺħĺŇĝŅŏĜıŅŃȮ œĴƞĬƟŀĵĔĺƞŅ 79 
 - ĺŇĝŅŐĔĬ  02 
 + ĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅ 60 
  ĺŇĝŅŏŀĔĭńĚėńĭĶƞĺĴ  2/ 
  ĺŇĝŅŏŀĔĭńĚėńĭĮĶŃěŜŅŐįĬ  7 
  ĺŇĝŅŏŀĔŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ /2 
 + ĺŇĝŅőĪȮ&ĩƟŅĴň' œĴƞĬƟŀĵĔĺƞŅ /3 
&1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ 4 

 
ŐįĬĔƟŅĺľĬƟŅ (Honors Plan) 

    ľĬƞĺĵĔŇĨ 
&/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  1. 
 - ĺŇĝŅĭńĚėńĭ  02 
  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ   /3 
  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ

ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
 Ȯ 1 

  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗ
ŏĕƟĴŐĕŖĚ 

   4 

 - ĺŇĝŅŏĸŊŀĔȮőħĵŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ   4 
&0'ȮľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ 110 
 - ĺŇĝŅŐĔĬ  02 
 + ĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅ 71 
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  ĺŇĝŅŏŀĔĭńĚėńĭĶƞĺĴ  2/ 
  ĺŇĝŅŏŀĔĭńĚėńĭĮĶŃěŜŅŐįĬ  1 
  ĺŇĝŅŏŀĔŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 27 
 + ĺŇĝŅőĪȮ&ĩƟŅĴň' œĴƞĬƟŀĵĔĺƞŅ /3 
&1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ 4 

 

3.1.3 ĔĶŃĭĺĬĺŇĝŅ 
/' ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ        1.ȮľĬƞĺĵĔŇĨ 
General Education         1.ȮCredits 
1.1) ĺŇĝŅĭńĚėńĭ (Required Courses) 
 1.1.1) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ  15ȮľĬƞĺĵĔŇĨ 
   Learner Person  15 Credits 

001101 Ĵ,ŀ,Ȯ/./ ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 1 1&1+.+4' 
 ENGL 101 Fundamental English 1  
001102  Ĵ,ŀ,Ȯ/.0ȮȮȮ ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 0 3(3-0-6) 
 ENGL 100 Fundamental English 0  
001201  Ĵ,ŀ,Ȯ0./ȮȮȮ ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3(3-0-6) 
 ENGL 201 Critical Reading and Effective Writing  
001203 Ĵ,ŀ,Ȯ003ȮȮ ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3(3-0-6) 
 ENGL 003 English in Science and Technology Context  
204100 ĺ,ėı,/.. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3(3-0-6) 
 CS 100 Information Technology and Modern Life  

1.1.2) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  3ȮľĬƞĺĵĔŇĨ 
  ȮȮȮInnovative Co-creator  3 Credits 

201190 ĺ,ĺĪ,Ȯ190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢ 

3(3-0-6) 

 SC 190 Critical Thinking, Problem Solving and Science 
Communication 

 

1.1.3) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ   6ȮľĬƞĺĵĔŇĨ 
  ȮȮȮActive Citizen   6 Credits 

140104 Ķ,Ī, 104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 3(3-0-6) 
 PG 104 Citizenship  
201111 ĺ ,ĺĪ, 111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 
 SC 111 The World of Science  
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1.0) ĺŇĝŅŏĸŊŀĔ     6ȮľĬƞĺĵĔŇĨ 
      GE Elective   6 Credits 
 ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ1ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ4ȮľĬƞĺĵĔŇĨȮěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 

 Students must choose 4 credits from these 1 groups ofȮGE courses. 
 
 
 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ (Learner Person)  

050100 Ĵ,ĻĪ, 100 ĔŅĶŒĝƟĳŅļŅœĪĵ 3&3+0+6) 
 HUGE 100 Usage of the Thai Language  
074100 Ļ,Ľĕ,100 őĳĝĬŅĔŅĶŏıŊŗŀĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅı 3(3+0+6) 
 EDHL 100 Nutrition for Promotion of Health  
701181 ĭī,ĭĝ, 181 ĔŅĶĭńĠĝňĽŜŅľĶńĭįŌƟĪňŗœĴƞŒĝƞĬńĔĭńĠĝň 3(3+0+6) 
 ACC 181 Accounting for Non Accountants  
702101 ĭī,ĔĚ, 101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3+0+6) 
 FINA 101 Finance for Daily Life  

 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ (Innovative Co-creator) 
013110 Ĵ ,ěĺ, 110 ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3+0+6) 
 PSY 110 Psychology and Daily Life  
176100 Ĭ ,ĻĪ, 100 ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 3(3+0+6) 
 LAGE 100 Law and Modern World  
201114 ĺ ,ĺĪ, 114 ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 3(3+0+6) 
 SC 114 Environmental Science in TodayŲs World  
703103 ĭī,Ĕě, 103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 3(3+0+6) 
 MGMT 103 Introduction to EntrepreneurshipȮand Business  
751100 ĻĻ, 100 ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3+0+6) 
 ECON 100 Economics for Everyday Life  
851103 ĽĴ, 103 ĝňĺŇĨŐĸŃĽńĚėĴįƞŅĬĽŊŗŀ 3(3+0+6) 
 MC 103 Life and Society Through Media  

 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ (Active Citizen)   
801100 Ľĩ,Ľ, 100 ĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 
 ARCT 100 Architecture in Everyday Life  
951100 ĻĪ,ŀ, 100 ĝňĺŇĨĽĴńĵŒľĴƞĔńĭŐŀĬĬŇŏĴĝńĬ 3(3-0-6) 
 ANI 100 Modern Life and Animation  
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0'ȮľĴĺħĺŇĝŅŏĜıŅŃ  
 Field of Specialization   

(1) ŐįĬĮĔĨŇ                œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ76ȮľĬƞĺĵĔŇĨ 
Regular Plan  a minimum of  76  Credits 

(2) ŐįĬĽľĔŇěĻŉĔļŅ           œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ77ȮľĬƞĺĵĔŇĨ 
Co-operative Education Plan     a minimum of  77  Credits 

(3) ŐįĬĔƟŅĺľĬƟŅ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ//.ȮľĬƞĺĵĔŇĨ 
Honors Plan     a minimum of  //.  Credits 

 
2.1) ĺŇĝŅŐĔĬ 24ȮľĬƞĺĵĔŇĨ 

Core Courses 24 Credits 
202101 ĺ,ĝĺ,Ȯ/./ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 3(3-0-6) 
 BIOL 101 Basic Biology 1  
203103 ĺ,ėĴ,Ȯ/.1 ŏėĴňĪńŗĺœĮȮ1  3(3-0-6) 
 CHEM 1.1 General Chemistry 1  
20411/ ĺ,ėı,/1/ ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬ 3(2-2-5) 
 CS 11/ Fundamentals of Programming  
206111  ĺ,ėĦ,Ȯ/// ŐėĸėŌĸńĽȮ1 3(3-0-6) 
 MATH 111 Calculus 1  
206112  ĺ,ėĦ,Ȯ//0 ŐėĸėŌĸńĽȮ2 3(3-0-6) 
 MATH 110 Calculus 2  
206/81 ĺ,ėĦ,Ȯ/61 őėĶĚĽĶƟŅĚĺŇĵŋĨ 3(3-0-6) 
 MATHȮ/61 Discrete Structure  
207187 ĺ,ĲĽ,Ȯ/65 ĲƕĽŇĔĽƢȮ1 3(3-0-6) 
 PHYS 187 Physics 1  
208267 ĺ,Ľĩ,Ȯ047 ĽĩŇĨŇĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ   3(3-0-6) 
 STAT 267 StatisticsȮfor Computer Science  

 
2.2) ĺŇĝŅŏŀĔ         

Major    
(1) ŐįĬĮĔĨŇ            œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ59ȮľĬƞĺĵĔŇĨ 

Regular Plan  a minimum of  59 Credits 
ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ14ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..+2..ȮőħĵĪňŗŀĵƞŅĚ

ĬƟŀĵȮ/6ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..Ȯ 
Among the credits earned from the major courses, a minimum of 36 credits 

must be from the advanced level courses (300-400), of which at least 18 credits 
must be from the 400 Level courses, 
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(2) ŐįĬĽľĔŇěĻŉĔļŅ           œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ60ȮľĬƞĺĵĔŇĨ 
Co-operative Education Plan     a minimum of  60 Credits 
ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ14ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..+2..ȮőħĵĪňŗ

ŀĵƞŅĚĬƟŀĵȮ/6ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2.. 
Among the credits earned from the major courses, a minimum of 36 credits 

must be from the advanced level courses (300-400), of which at least 18 credits 
must be from the 400 Level courses, 

(3) ŐįĬĔƟŅĺľĬƟŅ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ71ȮľĬƞĺĵĔŇĨ 
Honors Plan     a minimum of  71 Credits 
ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ48ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..ȮĕŉŘĬœĮ őħĵĪňŗ

ŀĵƞŅĚĬƟŀĵȮ/6ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2.. ŐĸŃȮ/0ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬ
ĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ5..Ȯ 

Among the credits earned from the major courses, a minimum of 48 credits 
must be from the advanced level courses (300Ȯand higher), of which at least 18 
credits must be from the 400 level courses, and 10 credits must be from theȮ
500 level courses. 

 
2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭĶƞĺĴ 41ȮľĬƞĺĵĔŇĨ 

Compulsory Courses          41ȮCredits 
 
ĔĸŋƞĴĮĶŃŏħŖĬħƟŅĬŀĚėƢĔĶŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻ (Organization Issues and Information System) 
2040.1 ĺ,ėı,Ȯ0.1 ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3(2-2-5) 
 CS 0.1 Computer Science Technology  
204306 ĺ,ėı,Ȯ1.4 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 1(1-0-2) 
 CS 306 Ethics for Computer Professionals  
 
ĔĸŋƞĴŏĪėőĬőĸĵňŏıŊŗŀĚŅĬĮĶŃĵŋĔĨƢȮ(Technology for Application)  Ȯ   
204210 ĺ,ėı,Ȯ0/0 ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞ 3(2-2-5) 
 CS 0/0 Modern Application Development  
204271 ĺ,ėı,Ȯ05/ ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3(2-2-5) 
 CS 271 Introduction to Artificial Intelligence  
 
ĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚĞŀĲĨƢŐĺĶƢ (Technology and System Methodology)  
20410/ ĺ,ėı,Ȯ10/ ĶŃĭĭģŅĬĕƟŀĴŌĸ 3(2-2-5) 
 CS 321 Database Systems  
204361 ĺ,ėı,Ȯ14/ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ  3(3-0-6) 
 CS 361 Software Engineering   
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204451 ĺ,ėı,Ȯ23/ ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ 3(3-0-6) 
 CS 451 Algorithm Design and Analysis  
204390 ĺ,ėı,Ȯ17. ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ  /(0-6-0) 
 CS 390 Computer Job Training  
204490 ĺ,ėı,Ȯ27. ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
 CS 490 Research in Computer Science  
 
ĔĸŋƞĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĶŃĭĭ (System of Fundamental Structure)    
204114  ĺ,ėı,Ȯ114 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬ 3(2-2-5) 
 CS 114 Introduction to Object-oriented Programming  
204232 ĺ,ėı,Ȯ010 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň 3(3-0-6) 
 CS 232 Computer Networks and Protocols  
204250 ĺ,ėı,Ȯ030 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ  3(3-0-6) 
 CS 250 Data StructuresȮand Analysis  
204315 ĺ,ėı,Ȯ1/3 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ  3(3-0-6) 
 CS 315 Organization of Programming Languages  
204341 ĺ,ėı,Ȯ12/ ĶŃĭĭĮĢŇĭńĨŇĔŅĶ  3(3-0-6) 
 CS 341 Operating Systems  

 
ĔĸŋƞĴŁŅĶƢħŐĺĶƢŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ (Hardware and Computer Architecture) 
204231 ĺ,ėı,Ȯ01/ ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3(2-2-5) 
 CS 231 Computer Organization and Architecture  
 
2.2.2) ĺŇĝŅŏŀĔĭńĚėńĭĮĶŃěŜŅŐįĬ 

 Plan-specific Compulsory Courses 

(1) ŐįĬĮĔĨŇ            1ȮľĬƞĺĵĔŇĨ 
Regular Plan   1ȮCredits 

204491 ĺ,ėı,Ȯ27/ ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1 1ȮľĬƞĺĵĔŇĨ 
 CS 491 Independent Study 1  
204499 ĺ,ėı,Ȯ277 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2 2ȮľĬƞĺĵĔŇĨ 
 CS 499 Independent Study  2  

(2) ŐįĬĽľĔŇěĻŉĔļŅ           5ȮľĬƞĺĵĔŇĨ 
Co-operative Education Plan      7 Credits 

204496 ĺ,ėı,Ȯ274 ĽľĔŇěĻŉĔļŅ 6ȮľĬƞĺĵĔŇĨ 
 CS 496 Cooperative Education  
204495 ĺ,ėı,Ȯ275 ĽńĴĴĬŅĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮ  1(1-0-2) 
 CS 497 Seminar in Computer Science  
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(3) ŐįĬĔƟŅĺľĬƟŅ 3 ľĬƞĺĵĔŇĨ 
Honors Plan     3 Credits 

204491 ĺ,ėı,Ȯ27/ ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1 1ȮľĬƞĺĵĔŇĨ 
 CS 491 Independent Study 1  
204499 ĺ,ėı,Ȯ277 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2 2ȮľĬƞĺĵĔŇĨ 
 CS 499 Independent Study  2  

 

0,0,1'ȮĺŇĝŅŏŀĔŏĸŊŀĔ 
 Elective Courses  

(1) ŐįĬĮĔĨŇ            œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ/3ȮľĬƞĺĵĔŇĨ 
Regular Plan  a minimum of  15 Credits 
ĺŇĝŅŏŀĔŏĸŊŀĔĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..-2..ȮőħĵĪňŗŀĵƞŅĚĬƟŀĵȮ9ȮľĬƞĺĵĔŇĨȮĨƟŀĚ

ŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..Ȯ 
Elective courses must be chosen from 300 Level or 400 Level courses, 

of which at least 7 credits must be from 400 Level courses. 

(2) ŐįĬĽľĔŇěĻŉĔļŅ           œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ/2ȮľĬƞĺĵĔŇĨ 
Co-operative Education Plan     a minimum of  12 Credits 
ĺŇĝŅŏŀĔŏĸŊŀĔĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..-2..ȮőħĵĪňŗŀĵƞŅĚĬƟŀĵȮ6ȮľĬƞĺĵĔŇĨȮĨƟŀĚ

ŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..Ȯ 
Elective courses must be chosen from 300 Level or 400 Level courses, of 

which at least 6 credits must be from 400 Level courses. 

(3) ŐįĬĔƟŅĺľĬƟŅ œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮ27ȮľĬƞĺĵĔŇĨ 
Honors Plan     ȮȮa minimum of    27  Credits 
ĺŇĝŅŏŀĔŏĸŊŀĔĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..ȮĕŉŘĬœĮȮőħĵĪňŗŀĵƞŅĚĬƟŀĵȮ9ȮľĬƞĺĵĔŇĨȮĨƟŀĚ

ŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..ȮŐĸŃȮ/0ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ5..Ȯ&ĺŇĝŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅ' 

Elective courses must be chosen from 1..ȮLevel courses or higher, of which 
at least 7 credits of which must be from 400 Level courses and /0 credits must 
be from theȮ500-level coursesȮ&Graduate Courses). 

ĽŜŅľĶńĭĪŋĔŕȮŐįĬȮĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ1..+2..ȮĽŅĴŅĶĩŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
For all plans, elective courses in 1..+2..Ȯlevel courses must be chosen from the 
followings: 

204325 ĺ,ėı,Ȯ103 ĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭĚŅĬŐĸŃĔŅĶŀŀĔŐĭĭĚŅĬ 3(3-0-6) 
 CS 325 Systems Analysis and Design  
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204333 ĺ,ėı,Ȯ111 ĔŅĶıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬŀŇĬŏĪŀĶƢŏĬŖĨ 1(2-2-5) 
 CS 333 Internet Application Development  
204335 ĺ,ėı,Ȯ135 œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 3(2-2-5) 
 CS 335 Microcontroller and Internet of Things  
204355 ĺ,ėı,Ȯ155 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚŐĕƞĚĕńĬ 3(2-2-5) 
 CS 355 Competitive Programming  
204362 ĺ,ėı,Ȯ142 ĔŅĶŀŀĔŐĭĭŏĝŇĚĺńĨĩŋ 3(3-0-6) 
 CS 362 Object-oriented Design  
204363 ĺ,ėı,Ȯ141 ėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĭĭĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
 CS 363 Software Modeling and Requirements  
202142 ĺ,ėı,Ȯ142 ĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
 CS 364 Software Design and Implementation  
202145 ĺ,ėı,Ȯ145 ĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢŐĸŃėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
 CS 365 Human-computer Interaction  
204381 ĺ,ėı,Ȯ16/ ĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕŐĸŃĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
 CS 381 Numerical Computation and Software  
202182 ĺ,ėı,Ȯ160 ėŀĴıŇĺŏĨŀĶƢĔĶŅĲĲƕĔ 3(3-0-6) 
 CS 382 Computer Graphics  
202183 ĺ,ėı,Ȯ161 ĔŅĶĮĶŃĴĺĸįĸĳŅı  3(3-0-6) 
 CS 383 Image Processing  
204422 ĺ,ėı,Ȯ200 ėĸńĚĕƟŀĴŌĸ 3(0-0-3) 
 CS 422 Data Warehousing  
204201 ĺ,ėı,Ȯ201 ĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ 3(3-0-6) 
 CS 423 Data Mining  
204202 ĺ,ėı,Ȯ202 ĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅŀŀĬőĪőĸĵň 3(3-0-6) 
 CS 422 Ontology Design and Development  
202425 ĺ,ėı,Ȯ203 ĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶ  3(3-0-6) 
 CS 425 Management Information System  
202426 ĺ,ėı,Ȯ206 ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 3(0-0-3) 
 CS 426 Data Engineering  
202432 ĺ,ėı,Ȯ210 ĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŅĶŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 3(0-2-5) 
 CS 432 Computer Network Design and Management  
204235 ĺ,ėı,Ȯ213 ĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬ 3(3-0-6) 
 CS 435 Parallel Processing  
202441 ĺ,ėı,Ȯ22/ ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĪŜŅĚŅĬľĸŅĵŀĵƞŅĚıĶƟŀĴĔńĬŐĸŃ

ĶŃĭĭĔĶŃěŅĵ 
3(3-0-6) 

 CS 441 Concurrent Programming and Distributed System  
202442 ĺ,ėı,Ȯ220 ĔŅĶĽĶƟŅĚėŀĴœıŏĸŀĶƢ  3(3-0-6) 
 CS 442 Compiler Construction  
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204243 ĺ,ėı,Ȯ221 ėĺŅĴĮĸŀħĳńĵŒĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
 CS 443 Computer System Security  
202230 ĺ,ėı,Ȯ230 ĪķļġňĔŅĶėŜŅĬĺĦ 3(3-0-6) 
 CS 452 Theory of Computation  
204253 ĺ,ėı,Ȯ231 ĔŅĶĶŌƟěŜŅŐĭĭȮ 3(0-2-5) 
 CS 453 Pattern Recognition  
204454 ĺ,ėı,Ȯ232 ŀńĸĔŀĶŇĪŉĴŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴŒĬĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħ

ŏĝŇĚĔŅĶěńħ 
3(2-2-5) 

 CS 454 Combinatorial Optimization Algorithms and 
Programming 

 

204454 ĺ,ėı,Ȯ234 ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3(3-0-6) 
 CS 454 Machine Learning  
202271 ĺ,ėı,Ȯ25/ ĮƤĠĠŅĮĶŃħŇļģƢ   3(3-0-6) 
 CS 471 Artificial Intelligence  
202281 ĺ,ėı,Ȯ26/ ĔŜŅľĬħĔŅĶŏĝŇĚėĦŇĨĻŅĽĨĶƢŐĸŃĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
 CS 481 Mathematical Programming and Software  
202282 ĺ,ėı,Ȯ260 ĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅŐĸŃŐĭĭěŜŅĸŀĚȮ 3(3-0-6) 
 CS 482 Simulation and Modelling  
202283 ĺ,ėı,Ȯ263 ĔŅĶĴŀĚŏľŖĬĕŀĚėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
 CS 483 Computer Vision  
202294 ĺ,ėı,Ȯ272 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ/ 3(3-0-6) 
 CS 494 Selected Topics in Computer Science 1  
202295 ĺ,ėı,Ȯ273 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ0 3(3-0-6) 
 CS 495 Selected Topics in Computer Science 2  
206325 ĺ,ėĦ,Ȯ325 ıňĝėĦŇĨŏĝŇĚŏĽƟĬ 3(3-0-6) 
 MATH 325 Linear Algebra  
206336 ĺ,ėĦ,Ȯ336 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/ 3(3-0-6) 
 MATH 336 Real Analysis /  
206370 ĺ,ėĦ,Ȯ370 ėĺŅĴĬƞŅěŃŏĮƦĬȮ/ 3(3-0-6) 
 MATH 370 Probability /  
206428 ĺ,ėĦ,Ȯ206 ĪķļġňĶľńĽ 3(3-0-6) 
 MATH 428 Coding Theory  
206441 ĺ,ėĦ,Ȯ241 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĔŜŅľĬħ 3(3-0-6) 
 MATH 441 Deterministic Optimization  
206454 ĺ,ėĦ,Ȯ254 ĪķļġňŏĔĴ 3(3-0-6) 
 MATH 454 Game Theory  
206481 ĺ,ėĦ,Ȯ26/ ĪķļġňĔĶŅĲ 3(3-0-6) 
 MATH 481 Graph Theory  
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ĽŜŅľĶńĭŐįĬĔƟŅĺľĬƟŅȮĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ5..ȮĽŅĴŅĶĩŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ
ĨƞŀœĮĬňŘ 
For honors plan, elective courses in 7..Ȯlevel courses must be chosen from the followingȮ
graduate coursesȮ: 

2025/0 ĺ,ėı,Ȯ5/0 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
 CS 5/0 Computer Systems and Networks  
204713 ĺ,ėı,Ȯ5/1 ĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞ 3(3-0-6) 
 CS 5/1 Cloud Computing and Big Data  
2025/3 ĺ,ėı,Ȯ5/3 ĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ 3(3-0-6) 
 CS 5/3 Intelligent Embedded System  
20250/ ĺ,ėı,Ȯ50/ ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 3(3-0-6) 
 CS 50/ Data Engineering  
202503 ĺ,ėı,Ȯ503 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3(3-0-6) 
 CS 503 Data Analytics and Machine Learning  
202506 ĺ,ėı,Ȯ506 ĔŅĶěńħħŜŅŏĬŇĬĔŅĶĕƟŀĴŌĸ 3(3-0-6) 
 CS 506 Data Manipulation  
202510 ĺ,ėı,Ȯ510 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3(3-0-6) 
 CS 510 Software Engineering : Theory and Application  
202513 ĺ,ėı,Ȯ513 ĔŅĶĮĶŃĴĺĸįĸŐĸŃĕńŘĬĨŀĬĺŇīň 3(3-0-6) 
 CS 513 Computation and Algorithms  
202514 ĺ,ėı,Ȯ514 ĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
 CS 514 Software Process Improvement  
202515 ĺ,ėı,Ȯ515 ĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
 CS 515 Software Quality Engineering  
202557 ĺ,ėı,Ȯ557 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 2&2+0+4' 
 CS 557 Selected Topics in Computer Science  
202567 ĺ,ėı,Ȯ567 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
 CS 567 Selected Topics in Computer Science  
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0,1)ȮȮĺŇĝŅőĪȮ(ĩƟŅĴň'     œĴƞĬƟŀĵĔĺƞŅȮ   /3ȮľĬƞĺĵĔŇĨ 
 Minor for (if any)     a minimum of   15 Credits 

0,1,/'ȮĬńĔĻŉĔļŅĪňŗĨƟŀĚĔŅĶŏĶňĵĬĺŇĝŅőĪȮ 
(1) ŐįĬĮĔĨŇŐĸŃŐįĬĽľĔŇěĻŉĔļŅȮ&Regular Plan and Co-operative Education Plan) :    

ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪĽŅĕŅŒħŕ őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
Students are required to take a minimum of 15 credits in any academic 
minor program offered by any department in the University, with 
approval of the academic advisor.  

(2) ŐįĬĔƟŅĺľĬƟŅȮ(Honors Plan)Ȯ: 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĺŇĝŅőĪĽŅĕŅėĦŇĨĻŅĽĨĶƢȮľĶŊŀĽĩŇĨŇȮľĶŊŀĺŇĪĵŅĔŅĶĕƟŀĴŌĸ  
Students are required to take one of the following academic minor 
programs:  Mathematics, Statistics or Data Sciences.   

0,1,0'ȮĬńĔĻŉĔļŅĪňŗœĴƞĨƟŀĚĔŅĶŏĶňĵĬĺŇĝŅőĪ ŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĶŃħńĭȮ300 
ľĶŊŀȮ400 ŒĬľĴĺħĺŇĝŅŏŀĔŏĸŊŀĔŏıŇŗĴŏĨŇĴŀňĔœĴƞĬƟŀĵĔĺƞŅȮ15 ľĬƞĺĵĔŇĨ  
For students who do not wish to take an academic minor, they are required to 
take a minimum of 15 credits of Computer Science courses at 300 or 400 level, 
in addition to courses chosen in 2.2.3. 

 
1'Ȯ ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅȮ  4 ľĬƞĺĵĔŇĨ 

Free Electives      a minimum of  6 Credits 
 
ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅ 

ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔŜŅľĬħŏĮƦĬĨńĺŏĸĕȮ6ȮľĸńĔȮħńĚĨƞŀœĮĬňŘ 
1. ŏĸĕȮ1ȮĨńĺŐĶĔ ŐĽħĚĩŉĚ ėĦŃȮŐĸŃĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅȮĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
2. ŏĸĕȮ1ȮĨńĺĪƟŅĵȮěŜŅŐĬĔœħƟħńĚĬňŘ 

1) ŏĸĕĨńĺŐĶĔȮ&ľĸńĔĶƟŀĵ'ȮŐĽħĚĩŉĚȮĶŃħńĭĕŀĚĔĶŃĭĺĬĺŇĝŅ 
Ŵ/..+0..ŵ ŐĽħĚĩŉĚ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭıŊŘĬģŅĬ 
Ŵ1..+2..ŵ ŐĽħĚĩŉĚ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĽŌĚ 
Ŵ5..ŵ  ŐĽħĚĩŉĚ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅőĪ 

2) ŏĸĕĨńĺĔĸŅĚȮ&ľĸńĔĽŇĭ'ȮŐĽħĚĩŉĚȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 
3) ŏĸĕĨńĺĪƟŅĵȮ&ľĸńĔľĬƞĺĵ'ȮŐĽħĚĩŉĚȮŀĬŋĔĶĴŒĬľĴĺħľĴŌƞĕŀĚĽŅĕŅĺŇĝŅ 
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1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ 
ŐįĬĮĔĨŇȮ&Regular Plan) 

ĝńŘĬĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  

001101 Ĵ,ŀ,101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 1     3(3-0-6) 
 ENGL 101 (Fundamental English 1) 
140104 Ķ,Ī, 104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ      3(3-0-6) 
 PG 104 (Citizenship) 
203103 ĺ,ėĴ,/03 ŏėĴňĪńŗĺœĮȮ1      3(3-0-6) 
 CHEM 103 (General Chemistry 1)    
204111 ĺ,ėı,/// ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬ    3(2-2-5) 
 CS 111 (Fundamentals of Programming) 
206111 ĺ,ėĦ,/// ŐėĸėŌĸńĽȮ1      3(3-0-6) 
 MATH 111 (Calculus 1) 
206183 ĺ,ėĦ,163 őėĶĚĽĶƟŅĚĺŇĵŋĨ      3(3-0-6) 
 MATH 183 (Discrete Structure) 

   ĶĺĴ     ȮȮȮȮȮȮȮȮ         18ȮľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ1ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  

001102  Ĵ,ŀ,102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 2    ȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
 ENGL 102 (Fundamental English 2) 
202101 ĺ,ĝĺ,/./ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1     3(3-0-6) 
 BIOL /./ (Basic Biology 1) 
204100 ĺ,ėı,100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ   3(3-0-6) 
 CS 100 Information Technology and Modern Life  
204114 ĺ,ėı,//4 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬ    3(2-2-5) 
 CS 114 (Introduction to Object-oriented Programming) 
206112 ĺ,ėĦ,//0 ŐėĸėŌĸńĽȮ2      3(3-0-6) 
 MATH 112 (Calculus 2)    
207187 ĺ,ĲĽ,Ȯ/65 ĲƕĽŇĔĽƢȮ1       3(3-0-6) 
 PHYSȮ/65 (Physics 1)    

   ĶĺĴ      ȮȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
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ĝńŘĬĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
001201 Ĵ,ŀ,201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3(3-0-6) 
 ENGL 201 (Critical Reading and Effective Writing) 
201190 ĺ,ĺĪ,190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃ  3(3-0-6) 
  ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ  
 SC 190 (Critical Thinking, Problem Solving and 

Science Communication) 
204203 ĺ,ėı, 203 ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ   3(2-2-5) 
 CS 203 (Computer Science Technology)  
204231 ĺ,ėı,01/ ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ  3(2-2-5) 
 CS 01/ (Computer Organization and Architecture) 
204250 ĺ,ėı,030 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ    3(3-0-6) 

 CS 250 (Data StructuresȮand Analysis) 
208269 ĺ,Ľĩ,267 ĽĩŇĨŇĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ    3(3-0-6) 
 STAT 267 (StatisticsȮfor Computer Science) 
    ĶĺĴ      ȮȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
 
ĝńŘĬĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
001225 Ĵ,ŀ,225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň  3(3-0-6) 
 ENGL 225 (English in Science and Technology Context) 
201111 ĺ,ĺĪ,Ȯ111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ     3(3-0-6) 
 SC 111 The World of Science  

204212 ĺ,ėı,Ȯ212 ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞ    3(2-2-5) 
 CS 212 (Modern Application Development) 
204232 ĺ,ėı,010 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň   3(3-0-6) 
 CS 010  (Computer Networks and Protocols) 
204271 ĺ,ėı,Ȯ271 ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ     3(2-2-5) 
 CS 271 (Introduction to Artificial Intelligence)  
ĺŇĝŅőĪ           3 
(Minor Course) 

   ĶĺĴ      ȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
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ĝńŘĬĮƖĪňŗȮ3ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
204301 ĺ,ėı,10/ ĶŃĭĭģŅĬĕƟŀĴŌĸ Ȯ     3(2-2-5) 
 CS 321 (Database Systems) 

204341 ĺ,ėı,12/ ĶŃĭĭĮĢŇĭńĨŇĔŅĶ      3(3-0-6) 
 CS 341 (Operating Systems) 
204361 ĺ,ėı,14/ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ     3(3-0-6) 
 CS 361 (Software Engineering) 
204451 ĺ,ėı,23/ ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ   3(3-0-6) 
 CS 451 (Algorithm Design and Analysis) 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'       3 
(GE Elective Course)    
ĺŇĝŅőĪ           3 
(Minor Course) 

   ĶĺĴ     ȮȮȮ ȮȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
    

ĝńŘĬĮƖĪňŗȮ3ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
204306 ĺ,ėı,1.4 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ  1(1-0-2) 
 CS 306 (Ethics for Computer Professionals) 
204315 ĺ,ėı,1/3 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ    3(3-0-6) 
 CS 315 (Organization of Programming Languages) 
204490 ĺ,ėı,27. ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ    3(3-0-6) 
 CS 490 (Research in Computer Science) 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ100 ľĶŊŀȮ2..       4 
(Major Elective Courses Level 300 or 400) 
ĺŇĝŅőĪ           1 
(Minor Course) 
ĺŇĝŅŏĸŊŀĔŏĽĶň          3 
(Free Elective Course)    

   ĶĺĴ               17ȮľĬƞĺĵĔŇĨ 
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ĝńŘĬĮƖĪňŗȮ4ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
20439. ĺ,ėı,17. ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ     /(0-4-0) 
 CS 390 (Computer Job Training) 
204491 ĺ,ėı,27/ ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1              1ȮľĬƞĺĵĔŇĨ 
 CS 491 (Independent Study 1) 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'       3 
(GE Elective Course)    
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400         6 
(Major Elective Courses Level 400) 
ĺŇĝŅőĪ           3 
(Minor Course) 

   ĶĺĴ     ȮȮȮȮȮȮȮȮ         12ȮľĬƞĺĵĔŇĨ 
 

ĝńŘĬĮƖĪňŗȮ4ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
204499 ĺ,ėı,277 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2 2ȮľĬƞĺĵĔŇĨ 
 CS 499 (Independent Study 2) 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400         1 
(Major Elective Course Level 400) 
ĺŇĝŅőĪ           3 
(Minor Course) 
ĺŇĝŅŏĸŊŀĔŏĽĶň          3 
(Free Elective Course)    

   ĶĺĴ     ȮȮȮȮȮȮȮȮ         11ȮľĬƞĺĵĔŇĨ 
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ŐįĬĽľĔŇěĻŉĔļŅȮ&Co-operative Education Plan) 
 
ĝńŘĬĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  

001101 Ĵ,ŀ,101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 1     3(3-0-6) 
 ENGL 101 (Fundamental English 1) 
140104 Ķ,Ī, 104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ      3(3-0-6) 
 PG 104 (Citizenship) 
203103 ĺ,ėĴ,/03 ŏėĴňĪńŗĺœĮȮ1      3(3-0-6) 
 CHEM 103 (General Chemistry 1)    
204111 ĺ,ėı,/// ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬ    3(2-2-5) 
 CS 111 (Fundamentals of Programming) 
206111 ĺ,ėĦ,/// ŐėĸėŌĸńĽȮ1      3(3-0-6) 
 MATH 111 (Calculus 1) 
206183 ĺ,ėĦ,163 őėĶĚĽĶƟŅĚĺŇĵŋĨ      3(3-0-6) 
 MATH 183 (Discrete Structure) 

   ĶĺĴ     ȮȮȮȮȮȮȮȮ         18ȮľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ1ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  

001102  Ĵ,ŀ,102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 2    ȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
 ENGL 102 (Fundamental English 2) 
202101 ĺ,ĝĺ,/./ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1     3(3-0-6) 
 BIOL /./ (Basic Biology 1) 
204100 ĺ,ėı,100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ   3(3-0-6) 
 CS 100 Information Technology and Modern Life  
204114 ĺ,ėı,//4 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬ    3(2-2-5) 
 CS 114 (Introduction to Object-oriented Programming) 
206112 ĺ,ėĦ,//0 ŐėĸėŌĸńĽȮ2      3(3-0-6) 
 MATH 112 (Calculus 2)    
207187 ĺ,ĲĽ,Ȯ/65 ĲƕĽŇĔĽƢȮ1       3(3-0-6) 
 PHYSȮ/65 (Physics 1)    

   ĶĺĴ      ȮȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
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ĝńŘĬĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
001201 Ĵ,ŀ,201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3(1-.-4) 
 ENGL 201 (Critical Reading and Effective Writing) 
201190 ĺ,ĺĪ,190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃ  3(3-0-6) 
  ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ  
 SC 190 (Critical Thinking, Problem Solving and 

Science Communication) 
204203 ĺ,ėı, 203 ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ   3(2-2-5) 
 CS 203 (Computer Science Technology)  
204231 ĺ,ėı,01/ ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ  3(2-2-5) 
 CS 01/ (Computer Organization and Architecture) 
204250 ĺ,ėı,030 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ    3(3-0-6) 

 CS 250 (Data StructuresȮand Analysis) 
208269 ĺ,Ľĩ,267 ĽĩŇĨŇĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ    3(3-0-6) 
 STAT 267 (StatisticsȮfor Computer Science) 
    ĶĺĴ      ȮȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
 
ĝńŘĬĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
001225 Ĵ,ŀ,225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň  3(3-0-6) 
 ENGL 225 (English in Science and Technology Context) 
201111 ĺ,ĺĪ,Ȯ111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ     3(3-0-6) 
 SC 111 The World of Science  

204212 ĺ,ėı,Ȯ212 ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞ    3(2-2-5) 
 CS 212 (Modern Application Development) 
204232 ĺ,ėı,010 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň   3(3-0-6) 
 CS 010  (Computer Networks and Protocols) 
204271 ĺ,ėı,Ȯ271 ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ     3(2-2-5) 
 CS 271 (Introduction to Artificial Intelligence)  
ĺŇĝŅőĪ           3 
(Minor Course) 

   ĶĺĴ      ȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
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ĝńŘĬĮƖĪňŗȮ3ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
204301 ĺ,ėı,10/ ĶŃĭĭģŅĬĕƟŀĴŌĸ Ȯ     3(1-2-5) 
 CS 321 (Database Systems) 

204341 ĺ,ėı,12/ ĶŃĭĭĮĢŇĭńĨŇĔŅĶ      3(3-0-6) 
 CS 341 (Operating Systems) 
204361 ĺ,ėı,14/ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ     3(3-0-6) 
 CS 361 (Software Engineering) 
204451 ĺ,ėı,23/ ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ   3(3-0-6) 
 CS 451 (Algorithm Design and Analysis) 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'       3 
(GE Elective Course)    
ĺŇĝŅőĪ           3 
(Minor Course) 

   ĶĺĴ     ȮȮȮ ȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
    

ĝńŘĬĮƖĪňŗȮ3ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
204306 ĺ,ėı,1.4 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ  1(1-0-2) 
 CS 306 (Ethics for Computer Professionals) 
204315 ĺ,ėı,1/3 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ    3(3-0-6) 
 CS 315 (Organization of Programming Languages) 
204490 ĺ,ėı,27. ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ    3(3-0-6) 
 CS 490 (Research in Computer Science) 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ100 ľĶŊŀȮ2..       3 
(Major Elective Course Level 300 or 400) 
ĺŇĝŅőĪ           6 
(Minor Courses) 
ĺŇĝŅŏĸŊŀĔŏĽĶň          3 
(Free Elective Courses)    
 

   ĶĺĴ               17ȮľĬƞĺĵĔŇĨ 
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ĝńŘĬĮƖĪňŗȮ4ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
20439. ĺ,ėı,17. ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ     /(0-4-0) 
 CS 390 (Computer Job Training) 
204496 ĺ,ėı,274 ĽľĔŇěĻŉĔļŅ      6ȮľĬƞĺĵĔŇĨ 
 CS 496 (Cooperative Education) 
  ĶĺĴ      ȮȮȮȮȮȮȮȮ 7ȮľĬƞĺĵĔŇĨ 
 
ĝńŘĬĮƖĪňŗȮ4ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
204495 ĺ,ėı,275 ĽńĴĴĬŅĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮ   1(1-0-2) 
 CS 497  (Seminar in Computer Science) 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'       3 
(GE Elective Course)    
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ100 ľĶŊŀȮ2..       3 
(Major Elective Course Level 300 or 400) 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400         6  
(Major Elective Courses Level 400) 
ĺŇĝŅőĪ           3 
(Minor Course) 
ĺŇĝŅŏĸŊŀĔŏĽĶň          3 
(Free Elective Course)    
    ĶĺĴ      ȮȮȮȮȮȮȮ 19ȮľĬƞĺĵĔŇĨ 
 
 



39 
 

 

ŐįĬĔƟŅĺľĬƟŅ (Honors Plan) 
ĝńŘĬĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  

001101 Ĵ,ŀ,101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 1     3(3-0-6) 
 ENGL 101 (Fundamental English 1) 
140104 Ķ,Ī, 104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ      3(3-0-6) 
 PG 104 (Citizenship) 
203103 ĺ,ėĴ,/03 ŏėĴňĪńŗĺœĮȮ1      3(3-0-6) 
 CHEM 103 (General Chemistry 1)    
204111 ĺ,ėı,/// ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬ    3(2-2-5) 
 CS 111 (Fundamentals of Programming) 
206111 ĺ,ėĦ,/// ŐėĸėŌĸńĽȮ1      3(3-0-6) 
 MATH 111 (Calculus 1) 
206183 ĺ,ėĦ,163 őėĶĚĽĶƟŅĚĺŇĵŋĨ      3(3-0-6) 
 MATH 183 (Discrete Structure) 

   ĶĺĴ     ȮȮȮȮȮȮȮȮ         18ȮľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ1ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  

001102  Ĵ,ŀ,102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 2    ȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
 ENGL 102 (Fundamental English 2) 
202101 ĺ,ĝĺ,/./ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1     3(3-0-6) 
 BIOL /./ (Basic Biology 1) 
204100 ĺ,ėı,100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ   3(3-0-6) 
 CS 100 Information Technology and Modern Life  
204114 ĺ,ėı,//4 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬ    3(2-2-5) 
 CS 114 (Introduction to Object-oriented Programming) 
206112 ĺ,ėĦ,//0 ŐėĸėŌĸńĽȮ2      3(3-0-6) 
 MATH 112 (Calculus 2)    
207187 ĺ,ĲĽ,Ȯ/65 ĲƕĽŇĔĽƢȮ1       3(3-0-6) 
 PHYSȮ/65 (Physics 1)    

   ĶĺĴ      ȮȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
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ĝńŘĬĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
001201 Ĵ,ŀ,201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3(3-0-6) 
 ENGL 201 (Critical Reading and Effective Writing) 
201190 ĺ,ĺĪ,190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃ  3(3-0-6) 
  ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ  
 SC 190 (Critical Thinking, Problem Solving and 

Science Communication) 
204203 ĺ,ėı, 203 ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ   3(2-2-5) 
 CS 203 (Computer Science Technology)  
204231 ĺ,ėı,01/ ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ  3(2-2-5) 
 CS 01/ (Computer Organization and Architecture) 
204250 ĺ,ėı,030 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ    3(3-0-6) 

 CS 250 (Data StructuresȮand Analysis) 
208269 ĺ,Ľĩ,267 ĽĩŇĨŇĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ    3(3-0-6) 
 STAT 267 (StatisticsȮfor Computer Science) 
    ĶĺĴ      ȮȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
 
ĝńŘĬĮƖĪňŗȮ2ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
001225 Ĵ,ŀ,225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň  3(3-0-6) 
 ENGL 225 (English in Science and Technology Context) 
201111 ĺ,ĺĪ,Ȯ111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ     3(3-0-6) 
 SC 111 The World of Science  

204212 ĺ,ėı,Ȯ212 ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞ    3(2-2-5) 
 CS 212 (Modern Application Development) 
204232 ĺ,ėı,010 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň   3(3-0-6) 
 CS 010  (Computer Networks and Protocols) 
204271 ĺ,ėı,Ȯ271 ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ     3(2-2-5) 
 CS 271 (Introduction to Artificial Intelligence)  
ĺŇĝŅőĪ           3 
(Minor Course) 

   ĶĺĴ      ȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
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ĝńŘĬĮƖĪňŗȮ3ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
204301 ĺ,ėı,10/ ĶŃĭĭģŅĬĕƟŀĴŌĸ Ȯ     3(2-2-5) 
 CS 321 (Database Systems) 

204341 ĺ,ėı,12/ ĶŃĭĭĮĢŇĭńĨŇĔŅĶ      3(3-0-6) 
 CS 341 (Operating Systems) 
204361 ĺ,ėı,14/ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ     3(3-0-6) 
 CS 361 (Software Engineering) 
204451 ĺ,ėı,23/ ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ   3(3-0-6) 
 CS 451 (Algorithm Design and Analysis) 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'       3 
(GE Elective Course)    
ĺŇĝŅőĪ           3 
(Minor Course) 

   ĶĺĴ     ȮȮȮ ȮȮȮȮȮȮȮȮȮ18ȮľĬƞĺĵĔŇĨ 
    

ĝńŘĬĮƖĪňŗȮ3ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
204306 ĺ,ėı,1.4 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ  1(1-0-2) 
 CS 306 (Ethics for Computer Professionals) 
204315 ĺ,ėı,1/3 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ    3(3-0-6) 
 CS 315 (Organization of Programming Languages) 
204490 ĺ,ėı,27. ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ    3(3-0-6) 
 CS 490 (Research in Computer Science) 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ100 ľĶŊŀȮ2..       4 
(Major Elective Courses Level 300 or 400) 
ĺŇĝŅőĪ           1 
(Minor Course) 
ĺŇĝŅŏĸŊŀĔŏĽĶň          3 
(Free Elective Course)    

   ĶĺĴ               17ȮľĬƞĺĵĔŇĨ 
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ĝńŘĬĮƖĪňŗȮ4ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
20439. ĺ,ėı,17. ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ     /(0-4-0) 
 CS 390 (Computer Job Training) 
204491 ĺ,ėı,27/ ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1              1ȮľĬƞĺĵĔŇĨ 
 CS 491 (Independent Study 1) 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'       3 
(GE Elective Course)    
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400         6 
(Major Elective Courses Level 400) 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ500         4 
(Major Elective Courses Level 500) 
ĺŇĝŅőĪ           3 
(Minor Course) 

   ĶĺĴ     ȮȮȮȮȮȮȮȮ         20ȮľĬƞĺĵĔŇĨ 
 
ĝńŘĬĮƖĪňŗȮ4ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  
204499 ĺ,ėı,277 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2 2ȮľĬƞĺĵĔŇĨ 
 CS 499 (Independent Study 2) 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ400         1 
(Major Elective Course Level 400) 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ500         4 
(Major Elective Courses Level 500) 
ĺŇĝŅőĪ           3 
(Minor Coures) 
ĺŇĝŅŏĸŊŀĔŏĽĶň          3 
(Free Elective Coures)    

   ĶĺĴ     ȮȮȮȮȮȮȮȮ         17ȮľĬƞĺĵĔŇĨ 
 
 

1,/,3ȮėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 
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3.0ȮĝŊŗŀȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 
3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěŜŅ 

Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ* ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴ 
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĵƟŀĬľĸńĚ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

1  įĻ,ħĶ,ěńĔĶŇĬȮȮĝĺĝŅĨŇ * 
 

- ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ',
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 0334 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0324 

18 0 9 13.5 8(6) 

2  įĻ,ŏĭĠěĴŅĻȮȮĮƤĠĠŅĚŅĴ ( 
 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2544 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

18 0 18 0 2(1) 

3  ŀ,ħĶ,ĮĶŅĔŅĶȮŀŋĦěńĔĶ * 
 

- Ph.D. (Computer Science),  
Michigan State University, USA, 2010 

- M.S. (Computer Science),  
Michigan State University, USA, 2000 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2540 

18 0 9 13.5 0(1) 

4  ŀ,ħĶ,ĶńĻĴňĪŇıĵƢȮĺŇĨŅ * 
 

- ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0334 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0324 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĮĶŃĵŋĔĨƢ', 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮıĶŃĬėĶ
ŏľĬŊŀ, 0321 

18 0 9 13.5 2(3) 

5  įĻ,ĺŅĽĬŅȮȮĬńĵőıīŇś Ȯ( 
 

- ıĭ,Ĵ,Ȯ&ĽĩŇĨŇĮĶŃĵŋĔĨƢ',  
ĽĩŅĭńĬĭńĦĤŇĨıńĥĬĭĶŇľŅĶĻŅĽĨĶƢ, 2539 

- ĺĪ,ĭȮ&ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ',  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦ
ĪľŅĶĸŅħĔĶŃĭńĚ, 2533 

18 0 18 0 4(2) 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ* ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴ 
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĵƟŀĬľĸńĚ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

6  įĻ,ħĶ,ħŋļġňȮȮĮĶŃŏĽĶŇģīŇĨŇıĚļƢ 
 

- ĺĪ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'* 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2555 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

18 0 9 13.5 7(1) 

7  ŀ,ħĶ,ĮĳńĚĔĶȮȮŀŇŗĬŐĔƟĺ 
 

- ĮĶ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2562 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 

18 0 18 0 3(3) 

8  ŀ,ħĶ,ĮĶŃĳŅıĶȮŏĨĝŀńĚĔŌĶ 
 

- Ph.D. (Computer Science),  
Michigan State University, USA, 2017 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2526 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2524 

18 0 18 0 3(0) 

9  įĻ,ħĶ,ŏĴĪŇĬňȮŏĕňĵĺĔńĬĵŃ  
 

- ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,2554 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2544 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

18 0 9 13.5 4(1) 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ* ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴ 
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĵƟŀĬľĸńĚ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

10  ŀ,ħĶ,ĺĶĺŋĥŇȮĻĶňĽŋĕėŜŅ 
 

- Ph.D. (Computer Science), 
Northumbria University, UK, 2017 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',  
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ, 2547 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', 
- ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĶŅĝĴĚėĸīńĠĭŋĶň, 

2544 

18 0 7 /1,3 2(0) 

11  įĻ,ħĶ,ĺŇěńĔļĦƢȮȮĻĶňĽńěěŃŏĸŇĻĺŅěŅ 
 

- ĺĪ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2553 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 254. 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĔĶŋĚŏĪı, 2533 

9 13.5 9 13.5 8(3) 

12  įĻ,ħĶ,ŏĽĴŀŐĕȮĽĴľŀĴ 
 

- Ph.D. (Industrial Engineering and 
Management), Tokyo Institute of 
Technology, Japan, 1999 

- M.S. (Industrial Engineering and 
Management), Tokyo Institute of 
Technology, Japan, 1996 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', ŏĔňĵĶĨŇĬŇĵĴ
ŀńĬħńĭĽŀĚ, ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 
2531 

9 13.5 9 13.5 8(3) 

13  įĻ,ħĶ,ěńĔĶŏĴīȮȮĭŋĨĶĔĶŃěƞŅĚ 
 

- Ph.D. (Computer Science),  
University of Birmingham, UK, 2014 

- M.Sc. (Computer Science), 
Seoul National University, Republic 
of Korea, 2010  

- B.Sc. (Computer Science), 
- Seoul National University, Republic 

of Korea, 2008 

18 0 9 13.5 8(5) 

14  ĶĻ,ħĶ,ěňĶĵŋĪīȮȮœĝĵěŅĶŋĺĦŇĝ 
 

- Ph.D. (Computer Science and 
Applied Mathematics), 

9 13.5 9 13.5 22(5) 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ* ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴ 
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĵƟŀĬľĸńĚ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

SlgtcpqgrcbŲCtpw-T_jȮbŲCqqmllc*Ȯ
France, 2000 

- M.Sc. (Computer Science and 
Applied Mathematics), Université de 
Grenoble, France, 1996 

- B.Sc. (Computer Science and Applied 
Mathematics), Université de 
Grenoble, France, 1995 

15  įĻ,ħĶ,ĝŋĴıĸȮȮĭŋĠėŋƟĴıĶĳńĪĶȮ 
 

- ĺĪ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2555 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĶńĚĽŇĨ, 2544 

18 13.5 9 13.5 9(1) 

16  įĻ,ħĶ,ĝŋĶňȮŏĨĝŃĺŋĥŇ  
 

- Ph.D. (Computer Science),  
Asian Institute of Technology, 2006 

- M.S. (Computer Science), New Jersey 
Institute of Technology, USA, 2000 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

9 13.5 9 13.5 8(4) 

17  ĶĻ,ħĶ,ĶńģĽŇĪīŇśȮĽŋĕŃľŋĨ 
 

- Ph.D. (Computer Science),  
University of East Anglia, UK, 2000 

- M.S. (Information Systems),  
Hawaii Pacific University, USA, 1996 

- B.S. (Computer Science),  
University of Hawaii at Hilo, USA, 
1994 

9 13.5 9 13.5 16(3) 

18  įĻ,ħĶ,ĺńĝĶňȮěŜŅĮŅĴŌĸ 
 

- Ph.D. (Computer Science), 
Université de Provence  
(Aix-Marseille I), France, 2002 

- ıĭ,Ĵ,Ȯ&ĽĩŇĨŇĮĶŃĵŋĔĨƢ',  
ĽĩŅĭńĬĭńĦĤŇĨȮıńĥĬĭĶŇľŅĶĻŅĽĨĶƢ, 2530 

- ĺĪ,ĭ,Ȯ&ĽĩŇĨŇ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2526 

18 13.5 9 13.5 8(5) 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ* ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴ 
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĵƟŀĬľĸńĚ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

19  įĻ,ħĶ,ĺńĥĬŅȮěŇĬħŅľĸĺĚ 
 

- ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2556 

- ĺĪ,Ĵ,Ȯ(ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ), 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

- ĺĪ,ĭ,Ȯ(ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ) 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 

18 0 9 13.5 7(0) 

20  įĻ,ħĶ,ĺŅĶŇĬȮȮŏĝŅĺĪńĨ 
 

- ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃėŀĴıŇĺŏĨŀĶƢȮ
ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ', 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮ
īĬĭŋĶň, 2554 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅȮ
īĬĭŋĶň, 2548 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ',  
ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭĽŀĚ, ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 2545 

18 0 9 13.5 25(15) 

21  įĻ,ħĶ,ĻŋĳĔŇěȮȮŀŅĺŇıńĬīŋƢȮ 
 

- D.Eng. (Computer Science and 
Engineering), Waseda University, 
Japan, 2013 

- M.Eng, (Computer Science and 
Engineering), Waseda University, 
Japan, 2009 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', ŏĔňĵĶĨŇĬŇĵĴ
ŀńĬħńĭľĬŉŗĚ, ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 

18 0 9 13.5 7(2) 

22  įĻ,ħĶ,ŀŅĶňĶńĨĬƢȮĨĶĚĶńĻĴňĪŀĚ 
 
 
 
 
 
 

- ĮĶ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2553 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2539 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2535 

9 13.5 9 13.5 6(3) 

23  ĶĻ,ħĶ,ŏŀĔĶńģȮĭŋĠŏĝňĵĚ 
 

- Ph.D. (Computer Science),  9 13.5 9 13.5 40(16) 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ* ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

&ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ' 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ 
ĺŇĝŅĔŅĶĶĺĴ 
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĵƟŀĬľĸńĚ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

Illinois Institute of Technology, USA, 
2000 

- M.S. (Computer Science),  
University of New Haven, USA, 1993 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2534 

24 ŀ,ħĶ,ģŅĮĬıĚļƢȮĶńĔĔŅĠěĬńĬĪĬƢ 
 

- Ph.D. (Systems and Control 
Engineering), Tokyo Institute of 
Technology, Japan, 2019 

- M.S. (Computer Science) UniversityȮ 
of Illinois at Urbana-Champaign, USA, 
2014 

- B.S. (Computer Science), UniversityȮ 
of Illinois at Urbana-Champaign, USA, 
2012 

18 0 18 0 - 

05 ŀ,ĬıĶńĨĬƢȮȮĺĬŇĝĝŅĬńĬĪƢ 
 

- M.S. (Electrical Engineering), 
University of Southern California, 
USA, 2000 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2535 

18 0 18 0 - 

04 ŀ,ħĶ,ĽŋīŅĽŇĬňȮȮőĪĺŋĥŇĔŋĸ 
 

- Ph.D. (informatics),  
Kyoto University, Japan, 2019 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 

18 0 7 /1,3 - 

 
ľĴŅĵŏľĨŋ * ľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 ȮȮȮĸŜŅħńĭĪňŗȮ/Ȯ+Ȯ/0ȮŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ ŐĸŃĸŜŅħńĭĪňŗȮ/1+04ȮŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅ  
 

3.2.2Ȯ ŀŅěŅĶĵƢıŇŏĻļȮ 
 œĴƞĴň 
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4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

4.1 įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  
ėĺŅĴėŅħľĺńĚŒĬįĸĔŅĶŏĶňĵĬĶŌƟĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴĕŀĚĬńĔĻŉĔļŅȮĴňħńĚĬňŘ 

1) įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĔĶŃĭĺĬĺŇĝŅȮ204390ȮĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ 
1. ĬńĔĻŉĔļŅĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮőħĵŒĝƟėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚěŅĔĻŅĽĨĶƢŀŊŗĬ 

2. ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢőħĵĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚěŅĔ
ĻŅĽĨĶƢŀŊŗĬŏıŊŗŀįĸŇĨĝŇŘĬĚŅĬĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮ 

3. ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬįĸĔŅĶĪŜŅĚŅĬȮĶĺĴĪńŘĚĽŅĴŅĶĩĬŜŅŏĽĬŀŒĬĶŌĮŐĭĭĮŅĔŏĮĸƞŅœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2)  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĔĶŃĭĺĬĺŇĝŅȮ204496ȮĽľĔŇěĻŉĔļŅ 
1. ĬńĔĻŉĔļŅĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅĕŀĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮőħĵŒĝƟėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢőħĵĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚěŅĔ
ĻŅĽĨĶƢŀŊŗĬ 

2. ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢőħĵĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚěŅĔ
ĻŅĽĨĶƢŀŊŗĬŏıŊŗŀįĸŇĨĝŇŘĬĚŅĬĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮ 

3. ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬįĸĔŅĶĪŜŅĚŅĬȮĶĺĴĪńŘĚĽŅĴŅĶĩĬŜŅŏĽĬŀŒĬĶŌĮŐĭĭĮŅĔŏĮĸƞŅœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

4. ĬńĔĻŉĔļŅŐĽħĚıķĨŇĔĶĶĴėĺŅĴŏĮƦĬįŌƟĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĝňıȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶĺĴĪńŘĚĴň
ėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ 

4.2 ĝƞĺĚŏĺĸŅȮ 
1) ĔĶŃĭĺĬĺŇĝŅȮ0.217.ȮĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢȮȮİƗĔĚŅĬŒĬĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ ľĸńĚĳŅėĔŅĶĻŉĔļŅ
ĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮȮ1 ĔƞŀĬĕŉŘĬĝńŘĬĮƖĪňŗȮ2Ȯ ŐĸƟĺĸĚĪŃŏĭňĵĬŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ2 

2) ĔĶŃĭĺĬĺŇĝŅȮ0.2274ȮĽľĔŇěĻŉĔļŅȮȮĮĢŇĭńĨŇĚŅĬĽľĔŇěŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ2 
2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 
ěńħŏĨŖĴŏĺĸŅŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅ 

1) ĔĶŃĭĺĬĺŇĝŅȮ0.217.ȮĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢȮĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ2 
2) ĔĶŃĭĺĬĺŇĝŅȮ0.2274ȮĽľĔŇěĻŉĔļŅȮȮĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ2 

 

3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
ĔĶŃĭĺĬĺŇĝŅȮ0.227/ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ/ȮŐĸŃĔĶŃĭĺĬĺŇĝŅȮ0.2277ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ0ȮŏĮƦĬ

ĔĶŃĭĺĬĺŇĝŅĪňŗĬńĔĻŉĔļŅĨƟŀĚĪŜŅőėĶĚĚŅĬȮĞŉŗĚĕƟŀĔŜŅľĬħŒĬĔŅĶĪŜŅőėĶĚĚŅĬȮĨƟŀĚŏĮƦĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĺŇěńĵȮŏıŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŏıŊŗŀŀŋĨĽŅľĔĶĶĴĞŀĲĨƢŐĺĶƢȮŏıŊŗŀĪŜŅĬŋ
ĭŜŅĶŋĚĻŇĸĮĺńĥĬīĶĶĴȮŏıŊŗŀŏĮƦĬĔŅĶĭĶŇĔŅĶĽńĚėĴȮľĶŊŀŏıŊŗŀėĺŅĴĭńĬŏĪŇĚȮőħĵĴňěŜŅĬĺĬįŌƟĶƞĺĴőėĶĚĚŅĬȮ/ȮȮėĬȮĴň
ĞŀĲĨƢŐĺĶƢŐĸŃĶŅĵĚŅĬĪňŗĨƟŀĚĬŜŅĽƞĚĨŅĴĶŌĮŐĭĭŐĸŃĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħŀĵƞŅĚŏėĶƞĚėĶńħȮľĶŊŀŏĮƦĬ
őėĶĚĚŅĬĪňŗĴŋƞĚŏĬƟĬĔŅĶĽĶƟŅĚįĸĚŅĬĺŇěńĵŏıŊŗŀıńĥĬŅĚŅĬħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
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5.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀ 
őėĶĚĚŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĪňŗĬńĔĻŉĔļŅĽĬŒěŐĸŃĽŅĴŅĶĩŀīŇĭŅĵĪķļġňĪňŗĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ

ĪŜŅőėĶĚĚŅĬȮĮĶŃőĵĝĬƢĪňŗěŃœħƟĶńĭěŅĔĔŅĶĪŜŅőėĶĚĚŅĬȮĴňĕŀĭŏĕĨőėĶĚĚŅĬĪňŗĽŅĴŅĶĩĪŜŅŏĽĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗ
ĔŜŅľĬħ 

3,0ȮįĸĔŅĶŏĶňĵĬĶŌƟ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĔĶŃĭĺĬĺŇĝŅȮ0.227/ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ/ȮŐĸŃȮĔĶŃĭĺĬĺŇĝŅȮ0.2277ȮĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃȮ0 

1. ĬńĔĻŉĔļŅĽŅĴŅĶĩħŜŅŏĬŇĬőėĶĚĚŅĬėƟĬėĺƟŅŒĬĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŒĬĮĶŃŏħŖĬĪňŗĽĬŒě 
2. ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬįĸĔŅĶėƟĬėĺƟŅȮȮĶĺĴĪńŘĚĽŅĴŅĶĩĬŜŅŏĽĬŀŒĬĶŌĮŐĭĭĮŅĔŏĮĸƞŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

3. ĬńĔĻŉĔļŅŐĽħĚıķĨŇĔĶĶĴėĺŅĴŏĮƦĬįŌƟĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĝňıȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶĺĴĪńŘĚĴňėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ  

 
3,1ȮĝƞĺĚŏĺĸŅ 

1) ĔĶŃĭĺĬĺŇĝŅȮ0.227/ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ/ȮȮĪŜŅőėĶĚĚŅĬȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ2 
2) ĔĶŃĭĺĬĺŇĝŅȮ0.2277ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ0ȮĪŜŅőėĶĚĚŅĬȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ2 

 
5.4 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

1) ĔĶŃĭĺĬĺŇĝŅȮ0.227/ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ/ȮȮȮȮěŜŅĬĺĬȮ/ȮľĬƞĺĵĔŇĨ 
2) ĔĶŃĭĺĬĺŇĝŅȮ0.2277ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ0ȮȮȮěŜŅĬĺĬȮ0ȮľĬƞĺĵĔŇĨ 

 
3,3ȮĔŅĶŏĨĶňĵĴĔŅĶ 
ĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚĔŅĶŒľƟėŜŅĮĶŉĔļŅȮěńħĪŜŅĭńĬĪŉĔĔŅĶŒľƟėŜŅĮĶŉĔļŅȮŒľƟĕƟŀĴŌĸĕƞŅĺĽŅĶŏĔňŗĵĺĔńĭőėĶĚĚŅĬ

ĪŅĚŏĺŖĭœĞĨƢȮŐĸŃĮĶńĭĮĶŋĚŒľƟĪńĬĽĴńĵŏĽĴŀȮŀňĔĪńŘĚĴňĨńĺŀĵƞŅĚőėĶĚĚŅĬŒľƟĻŉĔļŅ 
 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
ĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅőėĶĚĚŅĬȮőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃĮĶŃŏĴŇĬįĸěŅĔįĸĚŅĬ

ŐĸŃĶŅĵĚŅĬĪňŗœħƟĔŜŅľĬħĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀĨŅĴĶŃĵŃŏĺĸŅȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭȮőħĵ
őėĶĚĚŅĬħńĚĔĸƞŅĺĨƟŀĚĽŅĴŅĶĩĪŜŅĚŅĬœħƟŒĬŏĭŊŘŀĚĨƟĬȮőħĵĴňĔŅĶěńħĽŀĭĔŅĶĬŜŅŏĽĬŀȮĪňŗĴňŀŅěŅĶĵƢĽŀĭœĴƞĨŗŜŅĔĺƞŅȮ0Ȯ
ėĬ 
 
  



 
 

 

ľĴĺħĪňŗȮ4. įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ  

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

1) ŏĮƦĬįŌƟĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĔŅĶıńĥĬŅ
ĶŃĭĭėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚĴŊŀŀŅĝňıŐĸŃıńĥĬŅ
ħŇěŇĪńĸŐıĸĨĲŀĶƢĴŀńěĜĶŇĵŃœħƟŀĵƞŅĚŏĮƦĬ
ĶŌĮīĶĶĴȮĶĺĴĪńŘĚĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵ
ĨĬŏŀĚȮĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚ
ĔŅĶŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚ
ĨĸŀħĝňĺŇĨȮȮ 

- ĔŅĶıńĥĬŅĪńĔļŃĕŀĚĬńĔĻŉĔļŅįƞŅĬĔĶŃĭĺĬĺŇĝŅĮĢŇĭńĨŇĔŅĶ ŐĸŃĴňĔŅĶ
İƗĔĮĢŇĭńĨŇŒĬĔĶŃĭĺĬĺŇĝŅİƗĔĚŅĬȮĝƞĺĵŒľƟĬńĔĻŉĔļŅœħƟİƗĔİĬĔŅĶėŇħ
ŐĔƟĮƤĠľŅȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮĞŉŗĚĪŜŅŒľƟŏĔŇħėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬ
ŏĪėőĬőĸĵňȮĶĺĴĩŉĚĔŅĶĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅĻŉĔļŅėƟĬėĺƟŅŏıŇŗĴŏĨŇĴħƟĺĵ
ĨĬŏŀĚȮȮőħĵĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃĕŀĚĬńĔĻŉĔļŅěŃħŜŅŏĬŇĬĔŅĶ
ŀĵƞŅĚėƞŀĵŏĮƦĬėƞŀĵœĮŐĭĭŏĮƦĬĸŜŅħńĭěŅĔĝńŘĬĮƖĪňŗȮ/ȮĩŉĚĝńŘĬĮƖĪňŗȮ2ȮȮȮ 

 

2) ŏĮƦĬįŌƟĴňŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶįĸŇĨ
ĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĶĺĴĪńŘĚŐĽħĚŀŀĔ
ĩŉĚėĺŅĴŏĮƦĬįŌƟĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢ
ŐĸŃĩƞŅĵĪŀħėŋĦėƞŅĕŀĚįĸĚŅĬœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴĳŅĵŒĨƟľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵň 

 

- ĔŅĶĺŅĚĶŅĔģŅĬŐĸŃıńĥĬŅŐĬĺėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮȮŏıŊŗŀŒľƟĽŅĴŅĶĩ
ıńĥĬŅĨĬŏŀĚŒľƟŏĮƦĬĬĺńĨĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶŒĬŀĬŅėĨįƞŅĬ
ĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŒĝƟőėĶĚĚŅĬŏĮƦĬģŅĬȮ(Project-based 
Learning) őħĵĴŋƞĚŏĬƟĬŒĬĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅľŅ
ėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĬŜŅœĮĽŌƞĔŅĶŏıŇŗĴėĺŅĴĶŌƟĪňŗœħƟěŅĔĔŅĶĸĚĴŊŀĮĢŇĭńĨŇȮ
ŐĸŃĴňĔŅĶİƗĔĬŜŅŏĽĬŀŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟİƗĔİĬĪńĔļŃħƟŅĬĔŅĶĽŊŗŀĽŅĶȮ
őħĵıńĥĬŅıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃĕŀĚĬńĔĻŉĔļŅěŃħŜŅŏĬŇĬĔŅĶŀĵƞŅĚ
ėƞŀĵŏĮƦĬėƞŀĵœĮŐĭĭŏĮƦĬĸŜŅħńĭěŅĔĝńŘĬĮƖĪňŗȮ/ȮĩŉĚĝńŘĬĮƖĪňŗȮ2ȮȮȮ 

3) ŏĮƦĬįŌƟĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢ
ĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃŀĵƞŅĚĴňĺŇěŅĶĦȮ
ĶĺĴĪńŘĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢ
ėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢ
ħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮőħĵĽŅĴŅĶĩœĮ
ĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵň
ŐĸŃĻŅĽĨĶƢĨƞŅĚŕȮŏıŊŗŀŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴ 

 
 

- ĔŅĶıńĥĬŅĪńĔļŃĕŀĚĬńĔĻŉĔļŅįƞŅĬĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŒĝƟ
őėĶĚĚŅĬŏĮƦĬģŅĬȮ ĶĺĴĩŉĚĔŅĶĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅĻŉĔļŅėƟĬėĺƟŅ
ŏıŇŗĴŏĨŇĴħƟĺĵĨĬŏŀĚȮĪŜŅŒľƟĬńĔĻŉĔļŅĨƟŀĚĪŜŅĔŅĶėƟĬėĺƟŅŏıŇŗĴŏĨŇĴȮŏıŊŗŀ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶĭŌĶĦŅĔŅĶŏĕƟŅĔńĭŏĪėőĬĵňȮĶĺĴĪńŘĚ
ĴňĔŅĶĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅœĮĻŉĔļŅėƟĬėĺƟŅŏıŇŗĴŏĨŇĴȮȮőħĵıńĥĬŅ
ĪńĔļŃħńĚĔĸƞŅĺŐĭĭŏĮƦĬĸŜŅħńĭěŅĔĝńŘĬĮƖĪňŗȮ/ȮĩŉĚĝńŘĬĮƖĪňŗȮ2ȮĶĺĴĪńŘĚœħƟ
ŏĶňĵĬŐĸŃİƗĔĪńĔļŃŒĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŏıŊŗŀŏĽĶŇĴĽĶƟŅĚ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃŏĝŇĚĸŉĔŀńĬŏĮƦĬĶŅĔģŅĬĽŜŅľĶńĭĔŅĶĻŉĔļŅĨƞŀŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅĨƞŀœĮȮ 

 

  



52 
 

 

2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮ 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

PLO /Ȯ:  
 

ĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮőħĵĬŜŅœĮĭŌĶĦŅĔŅĶĔńĭ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇȮĶĺĴĩŉĚĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮŏıŊŗŀ
ŐĔƟĮƤĠľŅľĶŊŀĬŜŅŏĽĬŀŐĬĺĪŅĚŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴ 

 PLO 1.1 : ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮ
ŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅ
ĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢœħƟ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

3. ĽŅīŇĨĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭ
ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ 

4. ĴŀĭľĴŅĵĚŅĬŐĭĭİƗĔľńħ
ĮĢŇĭńĨŇĔŅĶŒľƟİƗĔĮĢŇĭńĨŇ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪŜŅ
ŐĭĭİƗĔľńħ 

3. ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĮĢŇĭńĨŇ 

 PLOȮ1.0 : ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮ
ŐĸŃĪķļġňıňŘĬģŅĬŒĬŏĬŊŘŀľŅėĺŅĴĶŌƟ
ŏĔňŗĵĺĔńĭĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮ
ėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇœħƟ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬ 

 PLO 1.1 : ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮ
ŐĸŃĪķļġňĪňŗĽŜŅėńĠĪňŗŏĮƦĬėĺŅĴĶŌƟ
ıŊŘĬģŅĬĕŀĚĻŅĽĨĶƢħƟŅĬŀŊŗĬŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚľĶŊŀĽĬŒěœħƟ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬ  

 PLO 1.2 : ĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭ
ėĺŅĴĔƟŅĺľĬƟŅĕŀĚŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢȮŐĸŃįĸĔĶŃĪĭĕŀĚ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĬńŘĬœħƟ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

3. ĴŀĭľĴŅĵľńĺĕƟŀŒľƟĬńĔĻŉĔļŅĽŊĭėƟĬ
ĕƟŀĴŌĸŐĸŃŏĕňĵĬĶŅĵĚŅĬĽĶŋĮ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬ  

2. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬ 

3. ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩ
ŐĸŃ/ľĶŊŀėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬ
ŒĬĔŅĶėƟĬėĺƟŅľŅėĺŅĴĶŌƟŐĸŃ
İƗĔĪńĔļŃŏĽĶŇĴĬŀĔŏľĬŊŀěŅĔ
ĭĪŏĶňĵĬ 

 PLO 1.3 : ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĮĶŃŏĴŇĬȮ
ŐĸŃŏĸŊŀĔĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬŏĝŇĚ
ĸŉĔŐĸŃŐĬĺĔĺƟŅĚȮőħĵĬŜŅœĮĭŌĶĦŅ
ĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ŏĪėőĬőĸĵňŐĸŃėĺŅĴĶŌƟěŅĔĻŅĽĨĶƢ
ĽŅĕŅĨƞŅĚŕȮŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀ
ŏĽĬŀŐĬŃŐĬĺĪŅĚŐĔƟĮƤĠľŅ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

3. ĴŀĭľĴŅĵĚŅĬŐĭĭİƗĔľńħ
ĮĢŇĭńĨŇĔŅĶŒľƟİƗĔĮĢŇĭńĨŇ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪŜŅ
ŐĭĭİƗĔľńħ 

3. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
őėĶĚĚŅĬ 
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4. ĴŀĭľĴŅĵľńĺĕƟŀŒľƟĬńĔĻŉĔļŅĽŊĭėƟĬ
ĕƟŀĴŌĸŐĸŃŏĕňĵĬĶŅĵĚŅĬĽĶŋĮ 

5. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬ 
6. ŐĬŃĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅľŅ
ėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃŏĽĶŇĴ
ĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 

4. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬ 

5. ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩ
ŐĸŃ/ľĶŊŀėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬ
ŒĬĔŅĶėƟĬėĺƟŅľŅėĺŅĴĶŌƟŐĸŃ
İƗĔĪńĔļŃŏĽĶŇĴĬŀĔŏľĬŊŀěŅĔ
ĭĪŏĶňĵĬ 

PLO 2Ȯ:  ĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚėŀĴıŇĺŏĨŀĶƢħƟĺĵ
ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 

 PLO 2./ : ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮ
ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶĚŅĬœħƟŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬ 
3. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

4. ĴŀĭľĴŅĵĚŅĬŐĭĭİƗĔľńħ
ĮĢŇĭńĨŇĔŅĶŒľƟİƗĔĮĢŇĭńĨŇ 

5. ŐĬŃĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅľŅ
ėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃŏĽĶŇĴ
ĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪŜŅ
ŐĭĭİƗĔľńħ 

3. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
őėĶĚĚŅĬ 

4. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬ 

 

 PLO 2.0 : ĽŅĴŅĶĩŀŀĔŐĭĭĚŅĬĨŅĴėĺŅĴ
ĨƟŀĚĔŅĶŒĝƟĚŅĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮ
ŐĸŃŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴ
ŏıŊŗŀĮĶŃĔŀĭĔŅĶŐĔƟĮƤĠľŅȮ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬ 
3. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

4. ĴŀĭľĴŅĵĚŅĬŐĭĭİƗĔľńħ
ĮĢŇĭńĨŇĔŅĶŒľƟİƗĔĮĢŇĭńĨŇ 

5. ŐĬŃĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅľŅ
ėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃŏĽĶŇĴ
ĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪŜŅ
ŐĭĭİƗĔľńħ 

3. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
őėĶĚĚŅĬ 

4. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬ 

 

 PLO 2.1 : ĽŅĴŅĶĩıńĥĬŅĚŅĬĪňŗĴňėŋĦĳŅıħƟĺĵ
ĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃ
ŏėĶŊŗŀĚĴŊŀĪŅĚħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢĶƞĺĴĔńĭĔŅĶĭŌĶĦŅĔŅĶ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃ
ėĺŅĴĶŌƟěŅĔĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĽŅīŇĨĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭ
ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ 

3. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬ 
4. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪŜŅ
ŐĭĭİƗĔľńħ 

3. ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĮĢŇĭńĨŇ 
4. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
őėĶĚĚŅĬ 
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5. ĴŀĭľĴŅĵĚŅĬŐĭĭİƗĔľńħ
ĮĢŇĭńĨŇĔŅĶŒľƟİƗĔĮĢŇĭńĨŇ 

6. ŐĬŃĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅľŅ
ėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃŏĽĶŇĴ
ĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 

 

 PLO 2.2 : ĽŅĴŅĶĩĪħĽŀĭŐĸŃĮĶŃŏĴŇĬ
ėŋĦĳŅıĕŀĚĚŅĬħƟŅĬėŀĴıŇĺŏĨŀĶƢȮ
ĶĺĴĪńŘĚĽŅĴŅĶĩŐĮĸįĸȮĺŇŏėĶŅŃľƢįĸȮ
ŐĸŃĽĶŋĮįĸĔŅĶĮĶŃŏĴŇĬħƟĺĵĔŅĶ
ĮĶŃĵŋĔĨƢľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚ
ėŀĴıŇĺŏĨŀĶƢȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇ
œħƟŀĵƞŅĚŏľĴŅŃĽĴ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĽŅīŇĨĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭ
ĔŅĶĪħĽŀĭŐĸŃĮĶŃŏĴŇĬėŋĦĳŅı 

3. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬ 
4. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

5. ĴŀĭľĴŅĵĚŅĬŐĭĭİƗĔľńħ
ĮĢŇĭńĨŇĔŅĶŒľƟİƗĔĮĢŇĭńĨŇ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪŜŅ
ŐĭĭİƗĔľńħ 

3. ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĮĢŇĭńĨŇ 
4. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
őėĶĚĚŅĬ 

 

PLO Ȯ1:  ĭńĦĤŇĨĴňŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶįĸŇĨĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚŐĽħĚŀŀĔĩŉĚėĺŅĴŏĮƦĬįŌƟĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢ
ŐĸŃĩƞŅĵĪŀħėŋĦėƞŅĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴĳŅĵŒĨƟľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵň 

 PLO 1.1 : ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃŏĕňĵĬĕƟŀŏĽĬŀ
őėĶĚĔŅĶŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃ
ĶŀĭėŀĭħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬŐĸŃ
ŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶ 
 

1. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĕƟŀŏĽĬŀőėĶĚĔŅĶ 

 
 

 PLO 1.2 : ĽŅĴŅĶĩħŜŅŏĬŇĬőėĶĚĔŅĶěĬĽŜŅŏĶŖě
ĸŋĸƞĺĚĨŅĴŏĺĸŅŐĸŃĕƟŀĔŜŅľĬħĪňŗĨńŘĚ
œĺƟȮȮĶĺĴĪńŘĚĺŇŏėĶŅŃľƢŐĸŃŀīŇĭŅĵ
ėŋĦėƞŅŐĸŃĕƟŀěŜŅĔńħĕŀĚőėĶĚĚŅĬȮ
őħĵŐĽħĚěŋħĵŊĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬ 
3. ĴŀĭľĴŅĵŒľƟŏĕňĵĬĶŅĵĚŅĬ
ĮĶŃĔŀĭĔŅĶőėĶĚĚŅĬľĶŊŀĶŅĵĚŅĬ
ĺŇěńĵ 
 

1. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
őėĶĚĚŅĬ 

2. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬĮĶŃĔŀĭőėĶĚĚŅĬľĶŊŀ
ĶŅĵĚŅĬĺŇěńĵ 

3. ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŐĸŃ/
ľĶŊŀėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŒĬĔŅĶ
ėƟĬėĺƟŅľŅėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃ
ŏĽĶŇĴĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬŏıŊŗŀ
ĬŜŅĴŅıńĥĬŅőėĶĚĚŅĬ 

 PLO 1.1 : ĽŅĴŅĶĩŀīŇĭŅĵŐĬĺĪŅĚĔŅĶĽĶƟŅĚ
ľĶŊŀıńĥĬŅĨƞŀĵŀħįĸĚŅĬŒľƟŏĮƦĬ
ĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮŐĸŃ
ŏĽĬŀŐĬŃŐĬĺĪŅĚĔŅĶŏıŇŗĴėŋĦėƞŅ
ĕŀĚĬĺńĨĔĶĶĴħƟĺĵĔŅĶĮĶŃĵŋĔĨƢ

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬ 

1. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
őėĶĚĚŅĬ 

2. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬĮĶŃĔŀĭőėĶĚĚŅĬľĶŊŀ
ĶŅĵĚŅĬĺŇěńĵ 
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ėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ
ĔńĭėĺŅĴĔƟŅĺľĬƟŅŏĪėőĬőĸĵňœħƟŀĵƞŅĚ
ĽĴŏľĨŋĽĴįĸ 

3. ĴŀĭľĴŅĵŒľƟŏĕňĵĬĶŅĵĚŅĬ
ĮĶŃĔŀĭĔŅĶőėĶĚĚŅĬľĶŊŀĶŅĵĚŅĬ
ĺŇěńĵ 

4. ŐĬŃĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅľŅ
ėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃŏĽĶŇĴ
ĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 
 

3. ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŐĸŃ/
ľĶŊŀėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŒĬĔŅĶ
ėƟĬėĺƟŅľŅėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃ
ŏĽĶŇĴĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬŏıŊŗŀ
ĬŜŅĴŅıńĥĬŅőėĶĚĚŅĬ 

4. ĮĶŃŏĴŇĬěŅĔėĺŅĴėŇħĶŇŏĶŇŗĴȮ
ĽĶƟŅĚĽĶĶėƢŐĸŃėĺŅĴĽŀħėĸƟŀĚ
ĕŀĚĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňȮ
ĶĺĴĩŉĚĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŒĬ
ĔŅĶŐĔƟĮƤĠľŅ 

PLO 4Ȯ: ĭńĦĤŇĨĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚŒĬĪŋĔĶŃħńĭœħƟŀĵƞŅĚħňȮĶĺĴĪńŘĚĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĮĶŃĽŅĬĚŅĬĔńĭ
įŌƟŀŊŗĬœħƟ 

 PLO 2.1 : ĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬŐĭĭĮŅĔ
ŏĮĸƞŅőħĵŒĝƟĳŅļŅœĪĵœħƟŒĬĶŃħńĭħňȮ
ŐĸŃĳŅļŅŀńĚĔķļœħƟȮĶĺĴĪńŘĚ
ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀĽŜŅľĶńĭĔŅĶ
ĬŜŅŏĽĬŀœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵŒľƟĬŜŅŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬ
ŒĬĶŌĮŐĭĭĮŅĔŏĮĸƞŅŐĸŃŒĝƟĽŊŗŀ
ĮĶŃĔŀĭĔŅĶĬŜŅŏĽĬŀ 

1. ĮĶŃŏĴŇĬěŅĔĔŅĶŏĽĬŀįĸĚŅĬ
ŒĬĶŌĮŐĭĭĮŅĔŏĮĸƞŅŐĸŃĽŊŗŀ 

 

 PLO 2.0 : ĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĽńŘĬȮĶŅĵĚŅĬȮ
ľĶŊŀŏŀĔĽŅĶĪŅĚĺŇĝŅőħĵŒĝƟ
ĳŅļŅœĪĵœħƟŒĬĶŃħńĭħňȮŐĸŃ
ĳŅļŅŀńĚĔķļœħƟ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵŒľƟŏĕňĵĬĭĪėĺŅĴĽńŘĬȮ
ĶŅĵĚŅĬȮĶŅĵĚŅĬĮĶŃĔŀĭĔŅĶ
őėĶĚĚŅĬľĶŊŀĶŅĵĚŅĬĺŇěńĵ 

1. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬ 

 PLO 2.3: ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃ
ĮĶŃĽŅĬĚŅĬĔńĭįŌƟĶƞĺĴĚŅĬœħƟȮĶĺĴĪńŘĚ
ŐĽħĚŀŀĔĩŉĚĔŅĶŏėŅĶıĽŇĪīŇȮėŋĦėƞŅ
ŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢȮ
ŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

1. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬľĶŊŀ
ĪŜŅĚŅĬŒĬĶŌĮŐĭĭĪňĴ 

2. ĔŅĶİƗĔĚŅĬŐĸŃĽľĔŇěĻŉĔļŅ 
 

1. ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨ
ıķĨŇĔĶĶĴĔŅĶĪŜŅĚŅĬĕŀĚ
įŌƟŏĶňĵĬĕĦŃĪŜŅĔŇěĔĶĶĴĔĸŋƞĴ
ŐĸŃĔŅĶĮĢŇĽńĴıńĬīƢĔńĬ
ĶŃľĺƞŅĚŏıŊŗŀĬĶƞĺĴĚŅĬ 

2. ĮĶŃŏĴŇĬĶŃľĺƞŅĚįŌƟŏĶňĵĬ 
3. ĮĶŃŏĴŇĬěŅĔįĸĔŅĶİƗĔĚŅĬ
ŐĸŃĽľĔŇěĻŉĔļŅĪňŗĮĶŃŏĴŇĬőħĵ
ĽĩŅĬĮĶŃĔŀĭĔŅĶ 

 PLO 2.2: ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕŀĚ
ŒĬĪŋĔĶŃħńĭœħŀĵŅĚħň 

1. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬľĶŊŀ
ĪŜŅĚŅĬŒĬĶŌĮŐĭĭĪňĴ 

2. ĔŅĶİƗĔĚŅĬŐĸŃĽľĔŇěĻŉĔļŅ 
 

1. ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨ
ıķĨŇĔĶĶĴĔŅĶĪŜŅĚŅĬĕŀĚ
įŌƟŏĶňĵĬĕĦŃĪŜŅĔŇěĔĶĶĴĔĸŋƞĴ
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ŐĸŃĔŅĶĮĢŇĽńĴıńĬīƢĔńĬ
ĶŃľĺƞŅĚŏıŊŗŀĬĶƞĺĴĚŅĬ 

2. ĮĶŃŏĴŇĬĶŃľĺƞŅĚįŌƟŏĶňĵĬ 
3. ĮĶŃŏĴŇĬěŅĔįĸĔŅĶİƗĔĚŅĬ
ŐĸŃĽľĔŇěĻŉĔļŅĪňŗĮĶŃŏĴŇĬ
őħĵĽĩŅĬĮĶŃĔŀĭĔŅĶ 

PLO 5Ȯ:  ĭńĦĤŇĨĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚĔŅĶŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚ
ĨĸŀħĝňĺŇĨȮȮ 

 PLO 3.1 : ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚ
őħĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒě
ŏĔňŗĵĺĔńĭŏĪėĬŇėȮĺŇīňŐĸŃĔĶŃĭĺĬĔŅĶ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

3. ĴŀĭľĴŅĵľńĺĕƟŀŒľƟĬńĔĻŉĔļŅĽŊĭėƟĬ
ĕƟŀĴŌĸŐĸŃŏĕňĵĬĶŅĵĚŅĬĽĶŋĮ 

4. ŐĬŃĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅľŅ
ėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃŏĽĶŇĴ
ĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 

1. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬ 

2. ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŐĸŃ/
ľĶŊŀėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŒĬĔŅĶ
ėƟĬėĺƟŅľŅėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃ
ŏĽĶŇĴĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 

 PLO 3.2 : ŐĽħĚŀŀĔĩŉĚĔŅĶŏĮƦĬįŌƟĴňėĺŅĴŒİƙĶŌƟȮĴň
ėĺŅĴĽĬŒěȮȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭ
ŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮ 

1. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵĨĬŏŀĚ
ěŅĔĔĶĦňĻŉĔļŅ 

2. ĴŀĭľĴŅĵŒľƟıńĥĬŅőėĶĚĚŅĬ 
3. ŐĬŃĬŜŅŐĸŃĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅľŅ
ėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃŏĽĶŇĴ
ĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 

1. ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŐĸŃ/
ľĶŊŀėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŒĬĔŅĶ
ėƟĬėĺƟŅľŅėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃ
ŏĽĶŇĴĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 

2. ĮĶŃŏĴŇĬěŅĔėĺŅĴėŇħĶŇŏĶŇŗĴȮ
ĽĶƟŅĚĽĶĶėƢŐĸŃėĺŅĴĽŀħėĸƟŀĚ
ĕŀĚĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĔƟŅĺľĬƟŅ
ĪŅĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňȮ
ĶĺĴĩŉĚĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŒĬ
ĔŅĶŐĔƟĮƤĠľŅ 

PLO 4:  ĭńĦĤŇĨŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶĺĴĪńŘĚĴňėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴŐĸŃĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚĽńĚėĴ  

 PLO 4.1 : ŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮ
ĮĢŇĭńĨŇĨŅĴȮĶŃŏĭňĵĭȮĔġŏĔĦĤƢĕŀĚ
ŀĚėƢĔĶŐĸŃĽńĚėĴȮĨĶĚĨƞŀŏĺĸŅȮ
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃĴňėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮĴňěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚ
ĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚĔŅĶŏĮƦĬ
ıĸŏĴŊŀĚĪňŗħňĕŀĚĽńĚėĴ 

1. ĴŀĭľĴŅĵĚŅĬŐĸŃĔŜŅľĬħŏĺĸŅ
ŒĬĔŅĶĽƞĚĚŅĬ 

2. ĮĸŌĔİƤĚŒľƟįŌƟŏĶňĵĬĴňĶŃŏĭňĵĭĺŇĬńĵĞŉŗĚ
ěŃŏĬƟĬĔŅĶŏĕƟŅŏĶňĵĬŒľƟĨĶĚŏĺĸŅȮ
ŐĸŃĽƞĚĚŅĬĳŅĵŒĬŏĺĸŅĪňŗĔŜŅľĬħȮ
ĶĺĴĪńŘĚĵĔĨńĺŀĵƞŅĚįĸĔĶŃĪĭŐĸŃ
ėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶœĴƞĨĶĚŏĺĸŅ 

1. ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵȮĔŅĶ
ĨĶĚĨƞŀŏĺĸŅŒĬĔŅĶĪŜŅľĶŊŀĽƞĚ
ĚŅĬĨŅĴŏĺĸŅĪňŗĔŜŅľĬħȮ 

2. ĮĶŃŏĴŇĬěŅĔĔŅĶĪňŗįŌƟŏĶňĵĬœĴƞ
ėńħĸŀĔįĸĚŅĬĕŀĚįŌƟŀŊŗĬȮŐĸŃ
ĴňĔŅĶŀƟŅĚŀŇĚįĸĚŅĬĕŀĚįŌƟŀŊŗĬ
ŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃŏľĴŅŃĽĴ 
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3. ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ŏĬƟĬĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮŐĸŃĚŅĬ
ĪňŗĨƟŀĚĴňĮĢŇĽńĴıńĬīƢĔńĬĶŃľĺƞŅĚ
ĭŋėėĸŏĝƞĬȮĔŅĶĶŃħĴėĺŅĴėŇħŏľŖĬȮ
ĔŅĶŀĳŇĮĶŅĵȮľĶŊŀĔŅĶĽńĴĴĬŅ
ŏĔňŗĵĺĔńĭĮĶŃŏħŖĬĪňŗĬńĔĻŉĔļŅĽĬŒě 

4. ĽŀħŐĪĶĔŏĶŊŗŀĚėĺŅĴĶńĭįŇħĝŀĭ
ĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴŒĬĶŃľĺƞŅĚ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮőħĵ
ĵĔĨńĺŀĵƞŅĚěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚȮ
ĞŉŗĚŏĬƟĬŒĬŏĶŊŗŀĚěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŏĮƦĬĽŜŅėńĠ 

3. ĮĶŃŏĴŇĬěŅĔėĺŅĴĨĶŃľĬńĔĩŉĚ
įĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňĪňŗŀŅě
ĽƞĚįĸĔĶŃĪĭĨƞŀŀĚėƢĔĶľĶŊŀ
ĽńĚėĴŒĬĕńŘĬĨŀĬĕŀĚĔŅĶ
ĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭ 

 

 PLO 4.2Ȯ: ĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭ
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňıȮĶĺĴĪńŘĚįĸĔĶŃĪĭĪňŗŏĔŇħěŅĔ
ıķĨŇĔĶĶĴŐĸŃėĺŅĴĮĶŃıķĨŇĪňŗœĴƞ
ŏľĴŅŃĽĴœħƟ 

1. ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵȮĔŅĶĨĶĚĨƞŀ
ŏĺĸŅŒĬĔŅĶĪŜŅľĶŊŀĽƞĚĚŅĬĨŅĴŏĺĸŅ
ĪňŗĔŜŅľĬħȮ 

2. ĮĶŃŏĴŇĬěŅĔĔŅĶĪňŗįŌƟŏĶňĵĬœĴƞ
ėńħĸŀĔįĸĚŅĬĕŀĚįŌƟŀŊŗĬȮŐĸŃĴň
ĔŅĶŀƟŅĚŀŇĚįĸĚŅĬĕŀĚįŌƟŀŊŗĬŀĵƞŅĚ
ĩŌĔĨƟŀĚȮŐĸŃŏľĴŅŃĽĴ 

3. ĮĶŃŏĴŇĬěŅĔėĺŅĴĨĶŃľĬńĔĩŉĚ
įĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňĪňŗŀŅě
ĽƞĚįĸĔĶŃĪĭĨƞŀŀĚėƢĔĶľĶŊŀĽńĚėĴ
ŒĬĕńŘĬĨŀĬĕŀĚĔŅĶıńĥĬŅĶŃĭĭ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬěŅĔĔŅĶŏĽĬŀįĸĚŅĬ
ŒĬĶŌĮŐĭĭĮŅĔŏĮĸƞŅŐĸŃĽŊŗŀ 
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3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
(Curriculum Mapping) 

 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĴňėĺŅĴľĴŅĵħńĚĬňŘ  
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 
GELO1 ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 

1.1 ĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅȮŐĸŃŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŏĪėőĬőĸĵňħŇěŇĪńĸĴŅŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢĨƞŀĔŅĶĪŜŅĚŅĬŀĵƞŅĚ
Įĸŀħĳńĵ 

1.2 ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĨĶĚĮĶŃŏħŖĬ 
1.3 ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĕƟŀĴŌĸĨƞŅĚŕȮŒĬĔŅĶħŌŐĸĨĬŏŀĚŐĸŃįŌƟŀŊŗĬŀĵƞŅĚŏľĴŅŃĽĴȮŀŅĪŇȮħƟŅĬĽŋĕĳŅıĔŅĵȮŒěȮ
ĔŅĶŏĚŇĬ 

1.4  ĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĨĬŏŀĚŐĸŃĭŋėėĸŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮĶĺĴĩŉĚĽŅĴŅĶĩŐĔƟĮƤĠľŅŏıŊŗŀŒľƟœħƟįĸĸńıīƢ
ĨŅĴĪňŗėŅħľĺńĚ 

GELO2 ŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
2.1 ŐĽħĚŀŀĔĞŉŗĚĪńĔļŃĔŅĶėŇħĪňŗĴňĮĶŃĽŇĪīŇįĸȮŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚȮŐĔƟœĕȮľĶŊŀĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞ 
2.2 ĮĶńĭĨńĺŐĸŃŐĔƟœĕĮƤĠľŅŏĜıŅŃľĬƟŅœħƟ 

GELO3 ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 
3.1 ĮĢŇĭńĨŇĨŅĴľĬƟŅĪňŗĕŀĚĨĬŏŀĚȮŏėŅĶıĽŇĪīŇĴĬŋļĵĝĬȮĔĸƟŅĨƞŀĨƟŅĬŒĬĔŅĶĔĶŃĪŜŅĪňŗœĴƞĩŌĔĨƟŀĚȮŏĽĬŀŐĬĺĪŅĚ
ĔŅĶĽĶƟŅĚėĺŅĴŏĮƦĬīĶĶĴŒľƟĔńĭĽńĚėĴ 

3.2 ŐĽħĚŀŀĔĞŉŗĚėĺŅĴŏĮƦĬįŌƟŒľƟőħĵœĴƞėŜŅĬŉĚĩŉĚĽŇŗĚĨŀĭŐĪĬȮĴňěŇĨŏĽňĵĽĸŃ 
3.3 ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
3.4 ĵŀĴĶńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚĺńĥĬīĶĶĴȮĴňĽŋĬĪĶňĵŃĪŅĚĻŇĸĮŃ 
3.5 ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶħŌŐĸĽŇŗĚŐĺħĸƟŀĴ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 

PLO /Ȯ:  
 
ĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮőħĵ
ĬŜŅœĮĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮ
ŐĸŃĽĩŇĨŇȮĶĺĴĩŉĚĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀĬŜŅŏĽĬŀŐĬĺĪŅĚŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴ 

 PLO 1.1 : ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢœħƟ 

 PLO 1.0 : ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĪķļġňıňŘĬģŅĬŒĬŏĬŊŘŀľŅėĺŅĴĶŌƟŏĔňŗĵĺĔńĭ
ĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇœħƟ 

 PLO 1.1 : ĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĪķļġňĪňŗĽŜŅėńĠĪňŗŏĮƦĬėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĻŅĽĨĶƢ
ħƟŅĬŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚľĶŊŀĽĬŒěœħƟ 

 PLO 1.2 : ĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭėĺŅĴĔƟŅĺľĬƟŅĕŀĚŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮŐĸŃįĸĔĶŃĪĭĕŀĚ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĬńŘĬœħƟ 

 PLO 1.3 : ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĮĶŃŏĴŇĬȮŐĸŃŏĸŊŀĔĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚȮ
őħĵĬŜŅœĮĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃėĺŅĴĶŌƟěŅĔĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮ
ŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀŏĽĬŀŐĬŃŐĬĺĪŅĚŐĔƟĮƤĠľŅ 

PLO 2Ȯ:  ĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚ
ėŀĴıŇĺŏĨŀĶƢħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 

 PLO 2./ : ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶĚŅĬœħƟ
ŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮ 

 PLO 2.0 : ĽŅĴŅĶĩŀŀĔŐĭĭĚŅĬĨŅĴėĺŅĴĨƟŀĚĔŅĶŒĝƟĚŅĬœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃŏĸŊŀĔŒĝƟ
ŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴŏıŊŗŀĮĶŃĔŀĭĔŅĶŐĔƟĮƤĠľŅȮ 

 PLO 2.1 : ĽŅĴŅĶĩıńĥĬŅĚŅĬĪňŗĴňėŋĦĳŅıħƟĺĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚħƟŅĬ
ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĶƞĺĴĔńĭĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃėĺŅĴĶŌƟ
ěŅĔĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮ 

 PLO 2.2 : ĽŅĴŅĶĩĪħĽŀĭŐĸŃĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚĚŅĬħƟŅĬėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚĽŅĴŅĶĩŐĮĸ
įĸȮĺŇŏėĶŅŃľƢįĸȮŐĸŃĽĶŋĮįĸĔŅĶĮĶŃŏĴŇĬħƟĺĵĔŅĶĮĶŃĵŋĔĨƢľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚ
ėŀĴıŇĺŏĨŀĶƢȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PLO Ȯ1:  ĭńĦĤŇĨĴňŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶįĸŇĨĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚŐĽħĚŀŀĔĩŉĚėĺŅĴŏĮƦĬįŌƟĴň
ėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢŐĸŃĩƞŅĵĪŀħėŋĦėƞŅĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴĳŅĵŒĨƟľĸńĔĔŅĶȮŐĬĺėŇħȮ
ĪķļġňȮėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵň 

 PLO 1.1 : ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĔŅĶŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃĶŀĭėŀĭħƟĺĵ
ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 
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 PLO 1.2 : ĽŅĴŅĶĩħŜŅŏĬŇĬőėĶĚĔŅĶěĬĽŜŅŏĶŖěĸŋĸƞĺĚĨŅĴŏĺĸŅŐĸŃĕƟŀĔŜŅľĬħĪňŗĨńŘĚœĺƟȮȮĶĺĴĪńŘĚ
ĺŇŏėĶŅŃľƢŐĸŃŀīŇĭŅĵėŋĦėƞŅŐĸŃĕƟŀěŜŅĔńħĕŀĚőėĶĚĚŅĬȮőħĵŐĽħĚěŋħĵŊĬœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮ 

 PLO 1.1 : ĽŅĴŅĶĩŀīŇĭŅĵŐĬĺĪŅĚĔŅĶĽĶƟŅĚľĶŊŀıńĥĬŅĨƞŀĵŀħįĸĚŅĬŒľƟŏĮƦĬĬĺńĨĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢȮŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚĔŅĶŏıŇŗĴėŋĦėƞŅĕŀĚĬĺńĨĔĶĶĴħƟĺĵĔŅĶĮĶŃĵŋĔĨƢ
ėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĔńĭėĺŅĴĔƟŅĺľĬƟŅŏĪėőĬőĸĵňœħƟŀĵƞŅĚĽĴŏľĨŋĽĴįĸ 

PLO 4Ȯ: ĭńĦĤŇĨĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚŒĬĪŋĔĶŃħńĭœħƟŀĵƞŅĚħňȮĶĺĴĪńŘĚĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃ
ĮĶŃĽŅĬĚŅĬĔńĭįŌƟŀŊŗĬœħƟ 

 PLO 2.1 : ĽŅĴŅĶĩĬŜŅŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅőħĵŒĝƟĳŅļŅœĪĵœħƟŒĬĶŃħńĭħňȮŐĸŃĳŅļŅŀńĚĔķļ
œħƟȮĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀĽŜŅľĶńĭĔŅĶĬŜŅŏĽĬŀœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

 PLO 2.0 : ĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĽńŘĬȮĶŅĵĚŅĬȮľĶŊŀŏŀĔĽŅĶĪŅĚĺŇĝŅőħĵŒĝƟĳŅļŅœĪĵœħƟŒĬĶŃħńĭħňȮ
ŐĸŃĳŅļŅŀńĚĔķļœħƟ 

 PLO 2.3: ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĮĶŃĽŅĬĚŅĬĔńĭįŌƟĶƞĺĴĚŅĬœħƟȮĶĺĴĪńŘĚŐĽħĚŀŀĔĩŉĚĔŅĶ
ŏėŅĶıĽŇĪīŇȮėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮȮ 

 PLO 2.2: ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĭŋėėĸĪňŗŏĔňŗĵĺĕŀĚŒĬĪŋĔĶŃħńĭœħŀĵŅĚħň 
PLO 5Ȯ:  ĭńĦĤŇĨĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚĔŅĶŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩ

ŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚĨĸŀħĝňĺŇĨȮȮ 
 PLO 3.1 : ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚőħĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭŏĪėĬŇėȮ

ĺŇīňŐĸŃĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 PLO 3.2 : ŐĽħĚŀŀĔĩŉĚĔŅĶŏĮƦĬįŌƟĴňėĺŅĴŒİƙĶŌƟȮĴňėĺŅĴĽĬŒěȮȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶ

ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
PLO 4:  ĭńĦĤŇĨŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮ

ĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴŐĸŃĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚ
ĽńĚėĴ 

 PLO 4.1 : ŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĮĢŇĭńĨŇĨŅĴȮĶŃŏĭňĵĭȮĔġŏĔĦĤƢĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮ
ĨĶĚĨƞŀŏĺĸŅȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚĽńĚėĴ 

 PLO 4.2: ĽŅĴŅĶĩŀīŇĭŅĵŏĔňŗĵĺĔńĭěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĶĺĴĪńŘĚįĸĔĶŃĪĭĪňŗŏĔŇħ
ěŅĔıķĨŇĔĶĶĴŐĸŃėĺŅĴĮĶŃıķĨŇĪňŗœĴƞŏľĴŅŃĽĴœħƟ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum Mapping) ěŜŅŐĬĔĨŅĴĔĶŃĭĺĬĺŇĝŅ 
ĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮGELOs : General Education Learning Outcomes 

  
ĔĸŋƞĴĺŇĝŅȮ
-ȮĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ 
GELOȮ1 GELOȮ2 GELO 3 

1.1 1.2 1.3 2.1 2.2 3.1 3.1 3.4 3.3 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ          
ĺŇĝŅĭńĚėńĭ          
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ          
001101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 

(Fundamental English 1)  

  ̧        

001102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 
(Fundamental English 2)  

  ̧        

001201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 
(Critical Reading and Effective Writing)  

  ̧        

001225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
(English in Science and Technology Context) 

  ̧        

204100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 
(Information Technology and Modern Life) 

 ̧         

ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ          
201190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅ ŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

(Critical Thinking, Problem Solving and Science Communication) 
 
 

    ̧      
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ĔĸŋƞĴĺŇĝŅȮ
-ȮĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ 
GELOȮ1 GELOȮ2 GELO 3 

1.1 1.2 1.3 2.1 2.2 3.1 3.1 3.4 3.3 
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ          
140104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 

(Citizenship) 

      ̧    ̧

201111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
(The World of Science) 

       ̧   

ĺŇĝŅŏĸŊŀĔ          
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ          
050100 ĔŅĶŒĝƟĳŅļŅœĪĵ 

(Usage of the Thai Language) 

  ̧        

074100 őĳĝĬŅĔŅĶŏıŊŗŀĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅı 
(Nutrition for Promotion of Health) 

   ̧       

701181 ĔŅĶĭńĠĝňĽŜŅľĶńĭįŌƟĪňŗœĴƞŒĝƞĬńĔĭńĠĝň 
(Accounting for Non Accountants) 

   ̧       

702101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
(Finance for Daily Life)   

   ̧       

ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ          
013110 ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 

(Psychology and Daily Life) 

     ̧     

176100 ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 
(Law and Modern World) 

    ̧      
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ĔĸŋƞĴĺŇĝŅȮ
-ȮĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ 
GELOȮ1 GELOȮ2 GELO 3 

1.1 1.2 1.3 2.1 2.2 3.1 3.1 3.4 3.3 
201114 ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 

&Cltgpmlkclr_jȮQagclacȮglȮRmb_wŲqȮUmpjb' 

     ̧     

703103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 
(Introduction to Entrepreneurship and Business) 

    ̧      

751100 ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
(Economics for Everyday Life)   

    ̧      

851103 ĝňĺŇĨŐĸŃĽńĚėĴįƞŅĬĽŊŗŀ 
(Life and Society Through Media) 

    ̧      

ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ          
801100 ĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

(Architecture in Everyday Life) 

        ̧  

951100 ĝňĺŇĨĽĴńĵŒľĴƞĔńĭŐŀĬĬŇŏĴĝńĬ 
(Modern Life and Animation) 

        ̧  

 

ľĴŅĵŏľĨŋȮ: ľĸńĔĽŌĨĶœĴƞœħƟĔŜŅľĬħŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭȮGELOs ĕƟŀȮ/,2ȮŐĸŃȮ1,0 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ(PLOs) ĽŌƞĔĶŃĭĺĬĺŇĝŅ (Curriculum Mapping) 

ľĴĺħĺŇĝŅŏĜıŅŃȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 

ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

ľĴĺħĺŇĝŅŏĜıŅŃ                     
ĔĸŋƞĴĺŇĝŅŐĔĬ                     
202101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1   ̧                   
 &Basic Biology 1)                     
203103 ŏėĴňĪńŗĺœĮȮ1    ̧                   
 &General Chemistry 1)                     
20411/ ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬ  ̧      ̧  ̧  ̧  ̧           ̧  
 &Fundamentals of Programming)                     
206111 ŐėĸėŌĸńĽȮ1   ̧                   
 &Calculus 1)                     
206112 ŐėĸėŌĸńĽȮ2   ̧                   
 (Calculus 2)                     
206/81 őėĶĚĽĶƟŅĚĺŇĵŋĨ   ̧                   
 (Discrete Structure)                     
207187 ĲƕĽŇĔĽƢȮ1   ̧                   
 (Physics 1)                     
208267 ĽĩŇĨŇĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ     ̧                   
 (StatisticsȮfor Computer Science)                     
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ                     
204114 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬ  ̧     ̧  ̧  ̧  ̧  ̧   ̧   ̧  ̧  ̧    ̧  ̧  
 (Introduction to Object-oriented Programming)                     
2042.1 ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ  ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧    ̧  ̧  
 (Computer Science Technology)                     
204212 ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞ  ̧     ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧    ̧  ̧  
 (Modern Application Development)                     
204231 ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ  ̧      ̧  ̧  ̧  ̧           ̧  
 (Computer Organization and Architecture)                     
204232 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň  ̧    ̧  ̧          ̧    ̧   ̧  
 (Computer Networks and Protocols)                     
204252 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ  ̧      ̧  ̧  ̧  ̧           ̧  
 (Data Structures and Analysis)                     
204271 ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ  ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧    ̧  ̧  ̧
 (Introduction to Artificial Intelligence)                     
204306 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ  ̧    ̧          ̧  ̧    ̧   ̧  ̧
 (Ethics for Computer Professionals)                     
204315 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ   ̧    ̧  ̧    ̧       ̧    ̧   ̧  
 (Organization of Programming Languages)                     
204321 ĶŃĭĭģŅĬĕƟŀĴŌĸ  ̧     ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧    ̧  ̧  
 (Database Systems)                     
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

204341 ĶŃĭĭĮĢŇĭńĨŇĔŅĶ   ̧    ̧  ̧          ̧    ̧   ̧  
 (Operating Systems)                     
204361 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ   ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  
 (Software Engineering)                     
204390 ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ     ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧   ̧  ̧  ̧   
 (Computer Job Training)                     
204451 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ  ̧     ̧  ̧  ̧  ̧  ̧           ̧  
 (Algorithm Design and Analysis)                     
204490 ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ  ̧   ̧  ̧  ̧      ̧  ̧  ̧  ̧  ̧    ̧  ̧  ̧  ̧
 (Research in Computer Science)                     
ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭĮĶŃěŜŅ&ŐįĬĮĔĨŇŐĸŃŐįĬĔƟŅĺľĬƟŅ'                     
204491 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1  ̧   ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧   ̧  ̧   ̧  ̧  ̧  ̧  
 &Independent Study 1)                     
204499 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2  ̧   ̧  ̧  ̧   ̧  ̧  ̧   ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧  
 &Independent Study 2)                     
ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭĮĶŃěŜŅŐįĬĽľĔŇěĻŉĔļŅ                     
204496 ĽľĔŇěĻŉĔļŅ  ̧   ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧   ̧  ̧  ̧  ̧  
 &Cooperative Education)                     
204497 ĽńĴĴĬŅĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮ   ̧   ̧  ̧  ̧         ̧  ̧    ̧  ̧  ̧  
 (Seminar in Computer Science)                     
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ                      
204325 ĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭĚŅĬŐĸŃĔŅĶŀŀĔŐĭĭĚŅĬ  ̧    ̧  ̧  ̧  ̧  ̧   ̧  ̧   ̧  ̧  ̧  ̧   ̧  ̧  
 (Systems Analysis and Design)                     
204311 ĔŅĶıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬŀŇĬŏĪŀĶƢŏĬŖĨ  ̧    ̧  ̧  ̧  ̧  ̧  ̧   ̧   ̧      ̧  ̧  
 (Internet Application Development)                     
204335 œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ  ̧    ̧  ̧  ̧  ̧  ̧  ̧    ̧       ̧  ̧  
 (Microcontroller and Internet of Things)                     
204355 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚŐĕƞĚĕńĬ  ̧     ̧  ̧  ̧  ̧  ̧           ̧  
 (Competitive Programming)                     
204362 ĔŅĶŀŀĔŐĭĭŏĝŇĚĺńĨĩŋ  ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧   ̧  ̧  
 (Object-oriented Design)                     
204363 ėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĭĭĞŀĲĨƢŐĺĶƢ  ̧    ̧  ̧  ̧  ̧    ̧  ̧   ̧  ̧  ̧  ̧   ̧  ̧  
 (Software Modeling and Requirements)                     
202142 ĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚĞŀĲĨƢŐĺĶƢ  ̧    ̧  ̧   ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧   ̧  ̧  
 (Software Design and Implementation)                     
202145 ĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢŐĸŃėŀĴıŇĺŏĨŀĶƢ  ̧    ̧  ̧  ̧  ̧   ̧  ̧  ̧   ̧  ̧     ̧  ̧  
 (Human-computer Interaction)                     
204381 ĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕŐĸŃĞŀĲĨƢŐĺĶƢ  ̧     ̧  ̧  ̧  ̧  ̧          ̧   
 (Numerical Computation and Software)                     
202182 ėŀĴıŇĺŏĨŀĶƢĔĶŅĲĲƕĔ  ̧     ̧  ̧  ̧  ̧      ̧       ̧  
 (Computer Graphics)                     



 
 

 

6
8 

ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

202183 ĔŅĶĮĶŃĴĺĸįĸĳŅı   ̧    ̧  ̧        ̧  ̧      ̧  ̧  
 (Image Processing)                     
204422 ėĸńĚĕƟŀĴŌĸ  ̧    ̧  ̧  ̧  ̧  ̧       ̧    ̧   ̧  
 (Data Warehousing)                     
204201 ĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ  ̧    ̧  ̧  ̧  ̧  ̧  ̧    ̧  ̧      ̧  ̧  
 (Data Mining)                     
204202 ĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅŀŀĬőĪőĸĵň  ̧    ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧     ̧  ̧  
 (Ontology Design and Development)                     
202425 ĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶ   ̧     ̧  ̧  ̧    ̧  ̧   ̧  ̧     ̧  ̧  ̧
 (Management Information System)                     
202426 ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ  ̧    ̧  ̧    ̧       ̧    ̧   ̧  
 (Data Engineering)                     
202432 ĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŅĶŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ  ̧    ̧  ̧  ̧  ̧        ̧    ̧  ̧  ̧  
 (Computer Network Design and Management)                     
204235 ĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬ  ̧    ̧  ̧  ̧  ̧        ̧    ̧   ̧  
 (Parallel Processing)                     
202441 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĪŜŅĚŅĬľĸŅĵŀĵƞŅĚıĶƟŀĴĔńĬŐĸŃ

ĶŃĭĭĔĶŃěŅĵ 
 ̧    ̧  ̧          ̧    ̧   ̧  

 (Concurrent Programming and Distributed 
System) 

                    

202442 ĔŅĶĽĶƟŅĚėŀĴœıŏĸŀĶƢ   ̧    ̧  ̧    ̧       ̧    ̧   ̧  
 (Compiler Construction)                     
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

204243 ėĺŅĴĮĸŀħĳńĵŒĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢ  ̧    ̧  ̧          ̧    ̧   ̧  ̧
 (Computer System Security)                     
202230 ĪķļġňĔŅĶėŜŅĬĺĦ  ̧     ̧     ̧           ̧  
 (Theory of Computation)                     
204253 ĔŅĶĶŌƟěŜŅŐĭĭȮ  ̧    ̧  ̧    ̧     ̧  ̧      ̧  ̧  
 (Pattern Recognition)                     
204454 ŀńĸĔŀĶŇĪŉĴŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴŒĬĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħ

ŏĝŇĚĔŅĶěńħ 
 ̧    ̧  ̧  ̧  ̧  ̧       ̧    ̧   ̧  

 (Combinatorial Optimization Algorithms and 
Programming) 

                    

204454 ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ  ̧    ̧  ̧  ̧  ̧  ̧  ̧    ̧  ̧      ̧  ̧  
 (Machine Learning)                     
202271 ĮƤĠĠŅĮĶŃħŇļģƢ    ̧    ̧  ̧        ̧  ̧  ̧    ̧  ̧  ̧  
 (Artificial Intelligence)                     
202281 ĔŜŅľĬħĔŅĶŏĝŇĚėĦŇĨĻŅĽĨĶƢŐĸŃĞŀĲĨƢŐĺĶƢ  ̧    ̧  ̧          ̧    ̧    
 (Mathematical Programming and Software)                     
202282 ĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅŐĸŃŐĭĭěŜŅĸŀĚ  ̧    ̧  ̧          ̧    ̧   ̧  
 (Simulation and Modelling)                     
202283 ĔŅĶĴŀĚŏľŖĬĕŀĚėŀĴıŇĺŏĨŀĶƢ  ̧    ̧  ̧    ̧     ̧  ̧      ̧  ̧  
 (Computer Vision)                     
202294 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ/  ̧    ̧  ̧          ̧    ̧   ̧  
 (Selected Topics in Computer Science 1)                     
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

202295 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ0  ̧    ̧  ̧          ̧    ̧   ̧  
 (Selected Topics in Computer Science 2)                     
206325 ıňĝėĦŇĨŏĝŇĚŏĽƟĬ   ̧                   
 (Linear Algebra)                     
206336 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/   ̧                   
 (Real Analysis 1)                     
206370 ėĺŅĴĬƞŅěŃŏĮƦĬȮ/   ̧                   
 (Probability Math 1)                     
206428 ĪķļġňĶľńĽ   ̧                   
 (Coding Theory)                     
206441 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĔŜŅľĬħ   ̧                   
 (Deterministic Optimization)                     
206454 ĪķļġňŏĔĴ   ̧                   
 (Game Theory)                     
206481 ĪķļġňĔĶŅĲ   ̧                   
 (Graph Theory)                     
ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ  
&ŏĜıŅŃŐįĬĔƟŅĺľĬƟŅ' 

                    

204712 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ  ̧    ̧  ̧                
 (Computer Systems and Networks)                     
204713 ĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞ  ̧    ̧  ̧                
 (Cloud Computing and Big Data)                     
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

204715 ĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ  ̧    ̧  ̧                
 (Intelligent Embedded System)                     
204721 ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ  ̧    ̧  ̧                
 (Data Engineering)                     
204725 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ  ̧    ̧  ̧                
 (Data Analytics and Machine Learning)                     
204728 ĔŅĶěńħħŜŅŏĬŇĬĔŅĶĕƟŀĴŌĸ  ̧    ̧  ̧                
 (Data Manipulation)                     
204732 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  ̧    ̧  ̧                
 (Software Engineering : Theory and Application)                     
204735 ĔŅĶĮĶŃĴĺĸįĸŐĸŃĕńŘĬĨŀĬĺŇīň  ̧    ̧  ̧                
 (Computation and Algorithms)                     
204736 ĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ  ̧    ̧  ̧                
 (Software Process Improvement)                     
204737 ĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢ  ̧    ̧  ̧                
 (Software Quality Engineering)                     
204779 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ  ̧    ̧  ̧                
 (Selected Topics in Computer Science)                     
204789 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ  ̧    ̧  ̧                
 (Selected Topics in Computer Science)                     
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ėŜŅŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶň 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
/,ȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
/,/ ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

/,0 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭ
ĨƞŅĚŕ ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

/,1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭ
ėĺŅĴĽŜŅėńĠ 

/,2 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬ
ĴĬŋļĵƢ 

/,3 ĴňėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 
/,4 ĨĶŃľĬńĔŐĸŃĽŜŅĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵ 

0,Ȯ ėĺŅĴĶŌƟ 
0,/ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
0,0 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ
ŐĔƟœĕĮƤĠľŅ 

0,1 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅ
ŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

0,2 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 
0,3 ŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚ įŌƟŀŊŗĬȮĽńĚėĴȮĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ 

1,ȮȮĪńĔļŃĪŅĚĮƤĠĠŅ 
1,/ ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
1,0 ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

1,1 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
1,2 ĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴ 

2,ȮȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
2,/ ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
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2,0 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬ
ŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚ
ĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

2,1 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
2,2 ĴňěŇĨŀŅĽŅŐĸŃĽŜŅĬŉĔĽŅīŅĶĦŃ ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔ 

3,ȮȮĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
3,/ ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ
ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 

3,0 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

3,1 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ
ĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 

 
ľĴĺħĺŇĝŅŏĜıŅŃ 
/,ȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
/,/Ȯ ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ŏĽňĵĽĸŃ ŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 
/,0 ĴňĺŇĬńĵ ĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮĺŇĝŅĝňıȮŐĸŃĽńĚėĴ 
/,1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭ
ėĺŅĴĽŜŅėńĠ 

/,2 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬ
ĴĬŋļĵƢ 

/,3 ŏėŅĶıĔġȮĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚ ŕ ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
/,4 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢĨƞŀĭŋėėĸȮŀĚėƢĔĶȮŐĸŃĽńĚėĴ 
/,5 ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

0,Ȯ ėĺŅĴĶŌƟ 
0,/ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢ 

0,0 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮŏĕƟŅŒěŐĸŃŀīŇĭŅĵėĺŅĴĨƟŀĚĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢ
ėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 

0,1 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭȮĨŇħĨńŘĚȮĮĶńĭĮĶŋĚŐĸŃ-ľĶŊŀĮĶŃŏĴŇĬĶŃĭĭŀĚėƢĮĶŃĔŀĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĨƞŅĚȮŕȮĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢŒľƟĨĶĚĨŅĴĕƟŀĔŜŅľĬħ 

0,2 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĺńĥĬŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚĔŅĶĬŜŅœĮ
ĮĶŃĵŋĔĨƢ 



 

 

74 

0,3 ĶŌƟȮŏĕƟŅŒěŐĸŃĽĬŒěıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĝŜŅĬŅĠĪŅĚėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
0,4 ĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭ
ĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

0,5 ĴňĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶıńĥĬŅŐĸŃ-ľĶŊŀĔŅĶĮĶŃĵŋĔĨƢĞŀĲĨƢŐĺĶƢĪňŗŒĝƟĚŅĬœħƟěĶŇĚȮ 
0,6 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮ 

1,ȮȮĪńĔļŃĪŅĚĮƤĠĠŅ 
1,/ ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
1,0 ĽŅĴŅĶĩĽŊĭėƟĬȮĨňėĺŅĴȮŐĸŃĮĶŃŏĴŇĬĽŅĶĽĬŏĪĻȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
1,1 ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶȮ 
1,2 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅĪŅĚėŀĴıŇĺŏĨŀĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

2,ȮȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
2,/ ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵŐĸŃĽŅĴŅĶĩĽĬĪĬŅĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2,0 ĽŅĴŅĶĩŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĔƞĔŅĶŐĔƟĮƤĠľŅĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮŒĬĔĸŋƞĴ
ĪńŘĚŒĬĭĪĭŅĪĕŀĚįŌƟĬŜŅȮľĶŊŀŒĬĭĪĭŅĪĕŀĚįŌƟĶƞĺĴĪňĴĪŜŅĚŅĬ 

2,1 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ 
2,2 ĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĔĶŃĪŜŅĕŀĚĨĬŏŀĚŐĸŃĶńĭįŇħĝŀĭĚŅĬŒĬĔĸŋƞĴ 
2,3 ĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚ
ěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

2,4 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

3,ȮȮĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
3,/ ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭėŀĴıŇĺŏĨŀĶƢ 
3,0 ĽŅĴŅĶĩŐĬŃĬŜŅĮĶŃŏħŖĬĔŅĶŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇ
ĮĶŃĵŋĔĨƢĨƞŀĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

3,1 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ
ĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴȮ 

3,2 ĽŅĴŅĶĩŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
 

ȮȮ
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ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&GELOs) Ĕńĭ  
ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 

įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ (GELOs) GELO1 GELO2 GELO3 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ (TQF) 1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.2 3.3 3.4 3.5 

1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ                        

1.1ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňı 

            V V       

1.2ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚ
ŀĚėƢĔĶŐĸŃĽńĚėĴ 

            V         

1.3ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ       V         V     

1.4ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ       V     V         

1.5ȮĴňėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ     V V               

1.6ȮĨĶŃľĬńĔŐĸŃĽŜŅĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵ             V     V   

2. ħƟŅĬėĺŅĴĶŌƟ                        

2.1ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ       V V             

2.2ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ V       V             

2.3ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

V       V             

2.4ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ         V             

2.5ȮŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚȮįŌƟŀŊŗĬȮĽńĚėĴ ĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ                   V   



 

 

7
6 

įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ (GELOs) GELO1 GELO2 GELO3 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ (TQF) 1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.2 3.3 3.4 3.5 

3. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ                        

3.1ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ     V   V             

3.2ȮĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ     V   V             

3.3ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ       V V V           

3.4ȮĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴ     V   V             

4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ                        

4.1ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

  V                   

4.2ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕ
ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

      V V             

4.3ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ             V         

4.4ȮĴňěŇĨŀŅĽŅŐĸŃĽŜŅĬŉĔĽŅīŅĶĦŃ ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔ             V V     V 

5. ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ                        

5.1ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃ
ŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 

V V                   

5.2ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

V                     

5.3ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀŀĵƞŅĚ
ŏľĴŅŃĽĴ 

  V                   
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(PLOs)ȮĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) 
ľĴĺħĺŇĝŅŏĜıŅŃȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

/,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1.1 ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ                   V  
1.2 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮĺŇĝŅĝňıȮŐĸŃĽńĚėĴ                   V  
1.3 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩ
ŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ 

              V      

1.4 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅ
ŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

              V    V  

1.5 ŏėŅĶıĔġ ĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ                   V  
1.6 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢĨƞŀĭŋėėĸȮŀĚėƢĔĶȮ
ŐĸŃĽńĚėĴ 

   V                V 

1.7 ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı                   V V 
0,ȮħƟŅĬėĺŅĴĶŌƟ 

2.1 ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅ
ĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 

V                    

2.2 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ŏĕƟŅŒěŐĸŃŀīŇĭŅĵėĺŅĴĨƟŀĚĔŅĶĪŅĚ
ėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃ ŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗ
ŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 

    V                

2.3 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭ ĨŇħĨńŘĚȮĮĶńĭĮĶŋĚŐĸŃ-ľĶŊŀĮĶŃŏĴŇĬĶŃĭĭ
ŀĚėƢĮĶŃĔŀĭĨƞŅĚȮŕ ĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢŒľƟĨĶĚĨŅĴĕƟŀĔŜŅľĬħ 

     V V V V V V          
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

2.4 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĺńĥĬŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢ ĶĺĴĪńŘĚĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢ 

                V V   

2.5 ĶŌƟ ŏĕƟŅŒěŐĸŃĽĬŒěıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĝŜŅĬŅĠĪŅĚėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

                 V   

2.6 ĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

 V V V                 

2.7 ĴňĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶıńĥĬŅŐĸŃ-ľĶŊŀĔŅĶĮĶŃĵŋĔĨƢĞŀĲĨƢŐĺĶƢĪňŗŒĝƟĚŅĬ
œħƟěĶŇĚ  

     V V V V            

2.8 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢ       
ŀŊŗĬȮŕ ĪňŗŏĔňŗĵĺĕƟŀĚ  

   V V                

1,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

3.1 ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ      V V V V V V V         
3.2 ĽŅĴŅĶĩĽŊĭėƟĬȮĨňėĺŅĴ ŐĸŃĮĶŃŏĴŇĬĽŅĶĽĬŏĪĻȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕ
ĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ  

                V    

3.3 ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅ ĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶ  

     V               

3.4 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅĪŅĚ
ėŀĴıŇĺŏĨŀĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ  

    V V V V V V V V         

2,ȮȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

4.1 ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵŐĸŃĽŅĴŅĶĩĽĬĪĬŅĪńŘĚ
ĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

               V     
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 
/,/ /,0 /,1 /,2 /,3 2,/ 2,0 2,1 0,2 3,/ 3,0 3,1 4,/ 4,0 4,1 4,2 5,/ 5,0 4,/ 4,0 

4.2 ĽŅĴŅĶĩŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĔƞĔŅĶŐĔƟĮƤĠľŅ
ĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕ ŒĬĔĸŋƞĴĪńŘĚŒĬĭĪĭŅĪĕŀĚįŌƟĬŜŅȮľĶŊŀŒĬĭĪĭŅĪĕŀĚ
įŌƟĶƞĺĴĪňĴĪŜŅĚŅĬ 

              V      

4.3 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ    V V       V        V 
4.4 ĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĔĶŃĪŜŅĕŀĚĨĬŏŀĚŐĸŃĶńĭįŇħĝŀĭĚŅĬŒĬĔĸŋƞĴ               V    V  
4.5 ĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺ
ŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃ
ĕŀĚĔĸŋƞĴ 

           V   V      

4.6 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňı
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

                 V   

3,ȮħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
5.1 ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗ
ŏĔňŗĵĺĔńĭėŀĴıŇĺŏĨŀĶƢ 

            V V   V    

5.2 ĽŅĴŅĶĩŐĬŃĬŜŅĮĶŃŏħŖĬĔŅĶŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚ
ėĦŇĨĻŅĽĨĶƢľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇĮĶŃĵŋĔĨƢĨƞŀĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 

    V       V         

5.3 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ 
ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ  

            V V       

5.4 ĽŅĴŅĶĩŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ             V V   V    



 
 

 

ľĴĺħĪňŗȮ5. ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĸŜŅħńĭĕńŘĬȮ 
 ŒĝƟĶŃĭĭĸŜŅħńĭĕńŘĬȮŐĸŃėƞŅĸŜŅħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĬŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŒľƟĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶ SȮŐĸŃȮUȮŏĮƦĬĸŜŅħńĭĕńŘĬȮĞŉŗĚœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬ 
 ĽńĠĸńĔļĦƢŐĸŃėĺŅĴľĴŅĵĕŀĚĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮŒľƟĔŜŅľĬħħńĚĬňŘ 
 (1) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħħńĚĬňŘ 
                     ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ ėƞŅĸŜŅħńĭĕńŘĬ 
  A ħňŏĵňŗĵĴȮ(EXCELLENT) 4.00 
  B+ ħňĴŅĔ (VERY GOOD) 3.50 
  B ħň (GOOD) 3.00 
  C+ ħňıŀŒĝƟ (FAIRLY GOOD) 2.50 
  C ıŀŒĝƟȮ(FAIR) 2.00 
  D+ ŀƞŀĬ (POOR) 1.50 
  D ŀƞŀĬĴŅĔȮ(VERY POOR) 1.00 
  F ĨĔȮ(FAILED) 0.00 
 (2) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħħńĚĬňŘ  
                     ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
  S ŏĮƦĬĪňŗıŀŒě (SATISFACTORY) 
  U œĴƞŏĮƦĬĪňŗıŀŒěȮ(UNSATISFACTORY) 
  V įŌƟŏĕƟŅĶƞĺĴĻŉĔļŅȮ(VISITOR) 
  W ĔŅĶĩŀĬĔĶŃĭĺĬĺŇĝŅ (WITHDRAWN) 
    CE ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶĪħĽŀĭ 
     (CREDITS FROM EXAMINATION) 
    CP ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶŏĽĬŀŐĲƚĴĽŃĽĴĚŅĬȮ 
     (CREDITS FROM PORTFOLIO) 
    CS ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶĪħĽŀĭĴŅĨĶģŅĬȮ 

(CREDITS FROM STANDARDIZED TESTS) 
    CT ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶĮĶŃŏĴŇĬľĶŊŀŀĭĶĴĪňŗěńħőħĵľĬƞĺĵĚŅĬĨƞŅĚŕ 
     (CREDITS FROM TRAINING) 
    CX ľĬƞĺĵĔŇĨĪňŗœħƟĶńĭěŅĔĔŅĶĵĔŏĺƟĬĔŅĶŏĶňĵĬȮȮ 
      (CREDITS FROM EXEMPTION) 
 (3) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĵńĚœĴƞĽŇŘĬĽŋħȮŒľƟĔŜŅľĬħħńĚĬňŘ  
                     ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
  I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ (INCOMPLETE)  
  P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħȮ(IN PROGRESS) 
 ĔĶŃĭĺĬĺŇĝŅĪňŗĬńĔĻŉĔļŅœħƟĸŜŅħńĭĕńŘĬȮA, B+, B, C+, C, D+, D ľĶŊŀ S, CE, CP, CS, CT ŐĸŃȮCX 
ŏĪƞŅĬńŘĬȮěŉĚěŃĬńĭľĬƞĺĵĔŇĨĕŀĚĔĶŃĭĺĬĺŇĝŅĬńŘĬŏĮƦĬľĬƞĺĵĔŇĨĽŃĽĴŏıŊŗŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
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2.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĪňŗĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

1) ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĶŅĵĺŇĝŅ 
- ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅ 
- ĴňĔĸŋƞĴįŌƟĶƞĺĴĽŀĬıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĕƟŀĽŀĭŒĬĔŅĶĺńħįĸĔŅĶŏĶňĵĬĶŌƟȮĨŅĴĪňŗĔŜŅľĬħœĺƟ
ŒĬĺńĨĩŋĮĶŃĽĚėƢŐĸŃĶŅĵĸŃŏŀňĵħĔĶŃĭĺĬĺŇĝŅ 

- ĴňėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĳŅėĺŇĝŅłȮȮŏĮƦĬįŌƟıŇěŅĶĦŅŐĸŃŒľƟėĺŅĴŏľŖĬĝŀĭĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸĔƞŀĬĬŜŅœĮıŇěŅĶĦŅŒĬĶŃħńĭėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĮĶŃěŜŅėĦŃȮ 

2) ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶĽŅĴŅĶĩĪŜŅœħƟőħĵĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅ
ħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŅĵĚŅĬįĸȮ 
- ĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĪŜŅĚŅĬĨĶĚĽŅĕŅ 
- ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔ ŕȮ3ȮĮƖȮőħĵįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
- ĔŅĶĪĺĬĽŀĭěŅĔėĺŅĴŏľŖĬĕŀĚėĦŃĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪňŗĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 

 
0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 Ź ĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭ 
 Ź ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

ĔŅĶĔŜŅľĬħĔĸĺŇīňĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮėĺĶŏĬƟĬĔŅĶĪŜŅĺŇěńĵĽńĴķĪīŇįĸĕŀĚ
ĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮĪňŗĪŜŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĬŜŅįĸĺŇěńĵĪňŗœħƟĵƟŀĬĔĸńĭĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮȮőħĵĔŅĶĺŇěńĵŀŅěěŃĪŜŅħŜŅŏĬŇĬĔŅĶħńĚĨńĺŀĵƞŅĚĨƞŀœĮĬňŘ 

(1) ĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗěĭĔŅĶĻŉĔļŅȮŒĬħƟŅĬĕŀĚĶŃĵŃŏĺĸŅ
ŒĬĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭĔŅĶ
ĚŅĬŀŅĝňı 

(2) ĔŅĶĨĶĺěĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶȮőħĵĔŅĶĕŀŏĕƟŅĽńĴĳŅļĦƢȮľĶŊŀȮĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴȮŏıŊŗŀĮĶŃŏĴŇĬ
ėĺŅĴıŉĚıŀŒěŒĬĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮŕȮŒĬėŅĭ
ĶŃĵŃŏĺĸŅĨƞŅĚȮŕȮŏĝƞĬȮĮƖĪňŗȮ/ȮȮĮƖĪňŗȮ3ȮȮŏĮƦĬĨƟĬ 

(3) ĔŅĶĮĶŃŏĴŇĬěŅĔĬńĔĻŉĔļŅŏĔƞŅȮĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗ
ŏĶňĵĬȮĶĺĴĪńŘĚĽŅĕŅŀŊŗĬȮŕȮĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶȮĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮ
ĶĺĴĪńŘĚŏĮƕħőŀĔŅĽŒľƟŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬħƟĺĵ 

(4) ėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮľĶŊŀȮŏĮƦĬŀŅěŅĶĵƢıŇŏĻļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĨƞŀėĺŅĴıĶƟŀĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬȮŐĸŃĽĴĭńĨŇŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃ
ĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅ 



82 
 

 

(5) įĸĚŅĬĕŀĚĬńĔĻŉĔļŅĪňŗĺńħŏĮƦĬĶŌĮīĶĶĴœħƟȮŀŅĪŇȮ&Ĕ'ȮěŜŅĬĺĬőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪňŗıńĥĬŅŏŀĚ  (ĕ)  
ěŜŅĬĺĬĶŅĚĺńĸĪŅĚĽńĚėĴŐĸŃĺŇĝŅĝňı (ė)  ěŜŅĬĺĬĔŇěĔĶĶĴĔŅĶĔŋĻĸŏıŊŗŀĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮ&Ě'Ȯ
ěŜŅĬĺĬĔŇěĔĶĶĴŀŅĽŅĽĴńėĶŒĬŀĚėƢĔĶĪňŗĪŜŅĮĶŃőĵĝĬƢĨƞŀĽńĚėĴ 
 

3.ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

  ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ı,Ļ,034/ ĔĸƞŅĺėŊŀ 
(1) ĨƟŀĚŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕ ŒľƟėĶĭĨŅĴľĸńĔĽŌĨĶŐĸŃŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ ŐĸŃĨƟŀĚœĴƞĴňĔĶŃĭĺĬ
ĺŇĝŅŒħĵńĚėĚœħƟĶńĭŀńĔļĶĸŜŅħńĭĕńŘĬ I ľĶŊŀ P 

(2) ĔŅĶĻŉĔļŅŒĬĶŃĭĭĪĺŇĳŅėĨƟŀĚŒĝƟŏĺĸŅŒĬĔŅĶŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅ 6 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇ ĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĪňŗőŀĬĴŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅȮŒľƟĬńĭŏĺĸŅĪňŗĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŏħŇĴŐĸŃŏĺĸŅĪňŗ
ĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵĶĺĴĔńĬ 

(3) ĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŏĮƦĬĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅ 2.00 ŐĸŃĴňėƞŅĸŜŅħńĭ
ĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 2.00ȮĽŜŅľĶńĭľĸńĔĽŌĨĶŐįĬĮĔĨŇȮŐĸŃŐįĬĽľĔŇěĻŉĔļŅȮ
ŐĸŃœĴƞĬƟŀĵĔĺƞŅȮ1,3.ȮĽŜŅľĶńĭľĸńĔĽŌĨĶŐįĬĔƟŅĺľĬƟŅ 

(4) ŏĕƟŅĶńĭĔŅĶĪħĽŀĭėĺŅĴĶŌƟŐĸŃĪńĔļŃĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĔƞŀĬĔŅĶ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 

(5) ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇś
ĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨ
ĝńŘĬĽŌĚȮŀĬŋĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ 



 
 

 

ľĴĺħĪňŗȮ6,ȮȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
1. ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 

(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮ
ėĦŃĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

(3) ŐĬŃĬŜŅĔŇěĔĶĶĴŐĸŃĳŅĶĔŇěĪňŗĳŅėĺŇĝŅłȮĽĬńĭĽĬŋĬȮŐĸŃĕŀėĺŅĴĶƞĺĴĴŊŀŒľƟŀŅěŅĶĵƢŒľĴƞŏĽňĵĽĸŃŏĕƟŅ
ĶƞĺĴĔŇěĔĶĶĴőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔŇěĔĶĶĴıńĥĬŅėŋĦĳŅıĬńĔĻŉĔļŅ 

 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 

0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 
(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 

 

 



 

 

ľĴĺħĪňŗȮ5,ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ȮȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶ 

¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ ĴňěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3ȮėĬȮĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħ
ĽŀĬȮĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅľĶŊŀĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗŜŅĔĺƞŅįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴň
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ 

¶ ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ ĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬ ĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀ
ŏĪňĵĭŏĪƞŅľĶŊŀĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗŜŅĔĺƞŅįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭ
ĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚ
ĬƟŀĵȮ1 ĶŅĵĔŅĶŒĬĶŀĭȮ5 ĮƖĵƟŀĬľĸńĚ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬŜŅėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮĭńĦĤŇĨŒľĴƞȮįŌƟŒĝƟ
ĭńĦĤŇĨȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅĮĶŃĔŀĭĔŅĶ
ıŇěŅĶĦŅ 

2,ȮȮĭńĦĤŇĨ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) ŐĸŃįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚĭńĦĤŇĨĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮ(PLO)ȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟĪňŗŏĪňĵĭŏėňĵĚœħƟŀĵƞŅĚĬƟŀĵȮ3Ȯ
ħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮŐĸŃĭńĦĤŇĨĪňŗœħƟĚŅĬĪŜŅ-ĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮ
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ/ȮĮƖĬńĭěŅĔĺńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏĴŊŗŀŏĪňĵĭĔńĭĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĮƖ
ĔŅĶĻŉĔļŅĬńŘĬŕ 

1,ȮȮĬńĔĻŉĔļŅȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔŜŅľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
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¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮőħĵ
ŀŅěŅĶĵƢěŃĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŐĸŃįĸ
ĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

2,ȮȮŀŅěŅĶĵƢȮ 

¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶİƗĔĮĢŇĭńĨŇ 

¶ ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĔńĭĔŅĶĺŇěńĵȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶȮŐĸŃĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮŃ
ŐĸŃĺńĥĬīĶĶĴ 

¶ ĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŜŅĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵ 

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

¶ ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
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ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬŜŅįĸĔŅĶĽŜŅĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 

5,ȮȮĔŅĶĔŜŅľĬħĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators) 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 
ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ      
1. ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀ
ĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

x x x x x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮ&Ĵėŀ,0'ȮĪňŗĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮĽŅĕŅėŀĴıŇĺŏĨŀĶƢ 

x x x x x 

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

x x x x x 

4. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮȮĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮĴėŀ,4ȮĳŅĵŒĬȮ
1.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,5ȮȮĳŅĵŒĬȮ4.ȮĺńĬ 
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬȮ
Ĵėŀ,1ȮŐĸŃȮĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞ
ĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,5ȮĮƖ
ĪňŗŐĸƟĺ 

 x x x x 

8. ŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ 

x x x x x 

9. ŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮȮȮŀĵƞŅĚ
ĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ 

x x x x x 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ&ĩƟŅĴň'œħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 

x x x x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮ
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

   x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔ
ėŃŐĬĬŏĨŖĴȮ3,. 

    x 

 



 

 

ľĴĺħĪňŗȮ8.ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 
/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

1.1 ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
R  ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅ
ěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴȮőħĵ
ŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

R  ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
R  ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
R  ĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟ
ŏľĴŅŃĽĴĔńĭĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

/,0ȮȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶ
ŒĝƟĽŊŗŀŒĬĪŋĔĔĶŃĭĺĬĺŇĝŅ 

 
2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

R ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
R ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
R ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 
3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 5 őħĵ

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬ ĪňŗœħƟĶńĭĔŅĶ
ŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
2, ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ, 5, 6, 7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮŐĸŃĬŜŅœĮĽŌƞĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶ
ĨƞŀœĮȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪŜŅĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚ
ĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 



 

 

ĳŅėįĬĺĔȮ/ 
ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ 

 

/' ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ 
1.1)ȮĺŇĝŅĭńĚėńĭȮ 
/,/.1'ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 
Ĵ,ŀ,Ȯ101 (001101) : ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3(3-0-6) 
ENGL 101 : Fundamental English 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬŒĬ
ĶŃħńĭŏĭŊŘŀĚĨƟĬȮŒĬĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
 Communication in English for everyday interactions. Basic listening, speaking, reading 
and writing skills in various social and cultural contexts for life-long learning. 
 
Ĵ,ŀ,Ȯ/.0Ȯ&..//.0' 8 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0  1&1+.+4'  
ENGL 102 : Fundamental English 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  001101 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬŒĬ
ĶŃħńĭĪňŗĞńĭĞƟŀĬĕŉŘĬŒĬĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
 Communication in English for everyday interactions. More advanced listening, 
speaking, reading and writing skills in various social and cultural contexts for life-long learning. 
       

Ĵ,ŀ,Ȯ0./Ȯ&../0./'Ȯ : ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3(3-0-6) 
ENGL 201 : Critical Reading and Effective Writing 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  001102 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ĪńĔļŃĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢěŅĔŐľĸƞĚĕƟŀĴŌĸŐĸŃĽŊŗŀĨƞŅĚŕȮŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇįĸȮŒĬľńĺĕƟŀĨŅĴėĺŅĴĽĬŒěĕŀĚįŌƟŏĶňĵĬ 
 English language skills for critical reading from different sources and media and 
cddcargtcȮupgrgleȮmlȮrmngaqȮmdȮqrsbclrqŲȮglrcpcqrq, 
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Ĵ,ŀ,Ȯ225 (001225) : ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3(3-0-6) 
ENGL 225 : English in Science and Technology Context 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  001100 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ĪńĔļŃȮŀĚėƢĮĶŃĔŀĭȮŐĸŃľĬƟŅĪňŗĕŀĚĳŅļŅŏĜıŅŃĪŅĚȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĭĶŇĭĪ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
  Specific language functions, components and skills for effective communication in 
science and technology contexts. 
ĺ,ėı,100 (204100) : ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3(3-0-6) 
CS 100 : Information Technology and Modern Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ėŀĴıŇĺŏĨŀĶƢĔńĭĔŅĶŒĝƟĚŅĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨȮŀĚėƢĮĶŃĔŀĭ
ĽŜŅėńĠĕŀĚĔŅĶŀŀĬœĸĬƢȮĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬŐĭĭŀŀĬœĸĬƢȮĞŀĲĨƢŐĺĶƢĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇįĸŒĬĽŜŅĬńĔĚŅĬĽŜŅľĶńĭ
ĝňĺŇĨĽĴńĵŒľĴƞȮėĺŅĴĮĸŀħĳńĵĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶĶŌƟĽŅĶĽĬŏĪĻ 
 Computer in everyday life, computer network and internet, online essentials, online 
collaboration, office productivity software for modern life, information technology security, 
information literacy. 
 
1.1.2) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
ĺ,ĺĪ,Ȯ190 (201190) : ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅ 3(3-0-6) 
 ȮȮȮȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
SC 190 : Critical Thinking, Problem Solving and Science Communication 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8Ȯ œĴƞĴň 

 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĔŅĶĽŊŗŀĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
 Critical thinking, problem solving in science and technology, communication in 
science and technology. 

 
1.1.3) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 
Ķ,Ī,Ȯ104 (140104) : ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 3(3-0-6) 
PG 104 : Citizenship 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ėĺŅĴľĴŅĵȮĬŇĵŅĴȮŐĸŃŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶŏĮƦĬıĸŏĴŊŀĚȮŐĬĺėŇħĽŇĪīŇȮŏĽĶňĳŅıȮŐĸŃľĬƟŅĪňŗıĸŏĴŊŀĚȮ
ĔŅĶĽĶƟŅĚėĺŅĴĨĶŃľĬńĔĩŉĚĮƤĠľŅĶŀĭĨńĺĪńŘĚŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮĮĶŃŏĪĻȮŐĸŃĬŅĬŅĝŅĨŇȮĔŅĶĽĶƟŅĚěŇĨĽŜŅĬŉĔŐĸŃ
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ĻňĸīĶĶĴŀńĬħňŒĬėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃįĸĮĶŃőĵĝĬƢĽƞĺĬĶĺĴȮĔŅĶŏĮƦĬıĸŏĴŊŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶ
ħŜŅĶĚĨĬŒĬıľŋĺńĥĬīĶĶĴŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĽńĚėĴȮĔŅĶĽĶƟŅĚĪńĻĬėĨŇŏĝŇĚĭĺĔŏıŊŗŀĔŅĶŐĔƟœĕĮƤĠľŅėĺŅĴ
ĕńħŐĵƟĚħƟĺĵĽńĬĨŇĺŇīňȮĔŅĶŐĽħĚŀŀĔĪŅĚĔŅĶŏĴŊŀĚĳŅĵŒĨƟĔġľĴŅĵȮĶŃŏĭňĵĭȮŐĸŃėƞŅĬŇĵĴĕŀĚĝŋĴĝĬŐĸŃĽńĚėĴȮĔŅĶ
ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬĕĬĭīĶĶĴŏĬňĵĴĪŅĚĺńĥĬīĶĶĴŐĸŃĮĶŃĺńĨŇĻŅĽĨĶƢĪƟŀĚĩŇŗĬȮĔŅĶŏĶňĵĬĶŌƟ
ěĶŇĵīĶĶĴŒĬĺŇĝŅĝňıĕŀĚĨĬ 
 Meaning, definition and concept of citizenship. Rights, liberties and obligations of 
citizenship. Problems awareness of daily life at local, national and international levels. Creation 
of public mind and moral for social responsibility and social awareness. Citizenship and the 
way of life in plural and multicultural societies. Creating a positive and peaceful attitude to 
enable conflict resolution by peaceful means. Political expression under laws, regulations, 
social norms and communal practice. Citizenship and the understanding of cultural tradition 
and local history. Ethics and vocational citizen. 
 
ĺ,ĺĪ,Ȯ111 (201111) : őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 
SC 111 : The World of Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĭĪĬŜŅȮėĺŅĴľĴŅĵĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮĮĶŃĺńĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮ
ŐĸŃĬĺńĨĔĶĶĴȮĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŇěĔĶĶĴĔĸŋƞĴŏĔňŗĵĺĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĮĶŃŏĪĻȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭŏĻĶļģĔŇěȮ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĽńĚėĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĽŇŗĚŐĺħĸƟŀĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ĔńĭĺńĥĬīĶĶĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĝŋĴĝĬĪƟŀĚĩŇŗĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĽĳŅıĳŌĴŇŀŅĔŅĻȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮľĶŊŀľńĺĕƟŀŀŊŗĬŕȮĨŅĴėĺŅĴĽĬŒěĕŀĚ
ĬńĔĻŉĔļŅȮŐĸŃĔŅĶĬŜŅŏĽĬŀŒĬľƟŀĚŏĶňĵĬ 
 Introduction, Meaning and history of science, technology and innovation, Scientific 
method, Group activities about science and technology in daily life, science and technology 
and country development, economy, society, environment, culture, local communities, 
ajgk_rcȮaf_lec*Ȯqsqr_gl_`jcȮbctcjmnkclr*ȮmpȮmrfcpȮrmngaqȮbcnclbgleȮmlȮqrsbclrqŲȮglrcpcqrq*Ȯ
and class presentations. 
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1.0) ĺŇĝŅŏĸŊŀĔ  
Ĵ,ěĺ,Ȯ110 (013110) : ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 
PSY 110 : Psychology and Daily Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň; ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞŒĝƞĺŇĝŅŏŀĔȮ 

 ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮĮƤěěńĵħƟŅĬĸńĔļĦŃĽƞĺĬĭŋėėĸȮĮƤěěńĵħƟŅĬĽńĴıńĬīĳŅıĶŃľĺƞŅĚĭŋėėĸȮ
ĮƤěěńĵħƟŅĬĽńĚėĴ 
 Psychology and daily life. Individual factors. Interpersonal factors. Social factors. 
 
Ĵ,ĻĪ,Ȯ100 (050100) : ĔŅĶŒĝƟĳŅļŅœĪĵ 3(3-0-6) 
HUGE 100 : Usage of the Thai Language 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĻŉĔļŅŐĸŃİƗĔĪńĔļŃĔŅĶŒĝƟĳŅļŅœĪĵ 
 A study of the usage of the Thai Language and practice in writing. 
 
Ļ,Ľĕ,100 (074100) : őĳĝĬŅĔŅĶŏıŊŗŀĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅı 3(3-0-6) 
EDHL 100 : Nutrition for Promotion of Health 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ėĺŅĴľĴŅĵȮŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıȮŐĸŃőĳĝĬŅĔŅĶȮėĺŅĴĨƟŀĚĔŅĶŀŅľŅĶĕŀĚ
ĭŋėėĸĺńĵĨƞŅĚŕȮĔŅĶĺŅĚŐįĬħƟŅĬőĳĝĬŅĔŅĶȮŐĸŃĔŅĶĮĶŃŏĴŇĬĳŅĺŃőĳĝĬŅĔŅĶȮĔŅĶĻŉĔļŅĭĶŇőĳėĬŇĽńĵĕŀĚĭŋėėĸȮ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮĺŇěŅĶĦƢȮĳŅĺŃĪňŗŏĔŇħěŅĔĔŅĶĭĶŇőĳė 
 Meaning and importance of health promotion and nutrition. Food requirements at 
all stages of life. Planning of nutrition and evaluation of nutrition status. Study of consumer 
behavior. Analysis and synthesis of consumer status. 
 
Ĭ,ĻĪ,Ȯ100 (176100) : ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 3(3-0-6) 
LAGE 100 : Law and Modern World 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ŐĬĺėŇħĪŅĚĔġľĴŅĵȮĽĩŅĭńĬĪŅĚĔġľĴŅĵȮĔġľĴŅĵĔńĭĭĪĭŅĪŒĬĽńĚėĴȮĔġľĴŅĵĔńĭĽńĚėĴĶŃľĺƞŅĚ
ĮĶŃŏĪĻȮĔġľĴŅĵĔńĭĮƤĠľŅĪƟŀĚĩŇŗĬȮŐĸŃĔġľĴŅĵĔńĭĽŇĪīŇĝŋĴĝĬȮĭĪĭŅĪĕŀĚĔġľĴŅĵĶŃħńĭĪƟŀĚĩŇŗĬȮĶŃħńĭ
ĽńĚėĴŏĴŊŀĚȮŐĸŃĭĪĭŅĪĕŀĚĔġľĴŅĵŒĬĵŋėőĸĔŅĳŇĺńĨĬƢȮĻŉĔļŅĺŇŏėĶŅŃľƢĮƤĠľŅěŅĔĔĶĦňĻŉĔļŅĨƞŅĚŕȮŏĔňŗĵĺĔńĭ
ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 
 Legal concepts. Legal Institutions. Law and its roles in society. Law and international 
societies. Law and local problems. Law and community rights. Roles of law in the rural and 
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urban societies. Roles of law in the globalized era. Analyses of issues derived from case studies 
relating to law and modern world. 
 
ĺ,ĺĪ,Ȯ114 (201114) : ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 3(3-0-6) 
SC 114 : Cltgpmlkclr_jȮQagclacȮglȮRmb_wŲqȮUmpjb 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĽŇŗĚŐĺħĸƟŀĴŐĸŃįĸĔĶŃĪĭěŅĔĔŇěĔĶĶĴĕŀĚĴĬŋļĵƢȮėĺŅĴĨĶŃľĬńĔŏĶŊŗŀĚĽŇŗĚŐĺħĸƟŀĴŒĬŏĺĪňĬŅĬŅĝŅĨŇȮ
ėĺŅĴĽŜŅėńĠĕŀĚėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı; ĔŅĶŀĬŋĶńĔļƢŏıŊŗŀŀĬŅėĨȮĔŅĶŒĝƟĪĶńıĵŅĔĶȮĔŅĶŏĨŇĭőĨĕŀĚ
ĮĶŃĝŅĔĶŐĸŃĴĸıŇļȮĔŅĶŐĨĔĨńĺĕŀĚőŀőĞĬȮĳŅĺŃőĸĔĶƟŀĬŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮĺŇĔķĨŇ
ıĸńĚĚŅĬȮĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬŏıŊŗŀĶńĔļŅĽĴħŋĸŒĬĔŅĶĭĶŇőĳėĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĔŅĶĪħŐĪĬȮĽĩŅĬĔŅĶĦƢ
ĽŇŗĚŐĺħĸƟŀĴĮƤěěŋĭńĬ 
 Environment and impacts from anthropogenic activities, Environmental concerns in 
international venues, Importance of biodiversity; conservation for the future, Resource use, 
Population growth and pollution, Ozone depletion, Global warming and climate change, 
Energy crisis, Sustainable development (balancing of natural resource consumption and 
replacement), and Current environmental issues. 
 
ĭī,ĭĝ,Ȯ181 (701181) : ĔŅĶĭńĠĝňĽŜŅľĶńĭįŌƟĪňŗœĴƞŒĝƞĬńĔĭńĠĝň 3(3-0-6) 
ACC 181 : Accounting for Non Accountants 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 
 ľĸńĔĔŅĶŐĸŃėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĔŅĶĭńĠĝňȮĔŅĶĭńĠĝňĽƞĺĬĭŋėėĸȮĔŅĶěŜŅŐĬĔĶŅĵĔŅĶĭńĠĝňȮ
ĔĶŃĭĺĬĔŅĶĪŅĚĔŅĶĭńĠĝňĽŜŅľĶńĭīŋĶĔŇěĭĶŇĔŅĶȮĶŅĵĚŅĬĮĶńĭĮĶŋĚŐĸŃĮƕħĭńĠĝňȮĔĶŃĭĺĬĔŅĶĪŅĚĔŅĶĭńĠĝňĽŜŅľĶńĭ
īŋĶĔŇěĞŊŘŀĕŅĵĽŇĬėƟŅȮĚĭĔŅĶŏĚŇĬĽŜŅľĶńĭīŋĶĔŇěȮĔŅĶĺŇŏėĶŅŃľƢĚĭĔŅĶŏĚŇĬȮĳŅıĶĺĴĕŀĚĔŅĶĭńĠĝňĭĶŇľŅĶȮŐĬĺėŇħŐĸŃ
ĔŅĶėŜŅĬĺĦĨƟĬĪŋĬȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨƟĬĪŋĬȮĮĶŇĴŅĦȮŐĸŃĔŜŅœĶȮŐĸŃĔŅĶŒĝƟĕƟŀĴŌĸĨƟĬĪŋĬŏıŊŗŀĔŅĶĨńħĽŇĬŒě 

 Accounting principles and general knowledge about accounting. Personal 
accounting. Classification of accounting transactions. Accounting process for service business. 
Adjusting and closing entries. Accounting process for merchandising business. Financial 
statements for business. Financial statements analysis. Management accounting overview. Cost 
concepts and calculation. The relationship of cost, volume and profit. Using cost information 
for decision making. 
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ĭī,ĔĚ,Ȯ101 (702101) : ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 
FINA 101 : Finance for Daily Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 
 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĭĶŇľŅĶĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĽĶƟŅĚģŅĬŃĴńŗĬėĚĪŅĚĔŅĶŏĚŇĬȮĔŅĶ
ĽŜŅĶĺěĽŋĕĳŅıĪŅĚĔŅĶŏĚŇĬȮĔŅĶĺŅĚŐįĬĪŅĚĔŅĶŏĚŇĬȮĔŅĶĭĶŇľŅĶĶŅĵœħƟȮĶŅĵěƞŅĵȮŐĸŃĳŅĶŃľĬňŘĽŇĬȮĭĶŇĔŅĶĕŀĚ
ĽĩŅĭńĬĔŅĶŏĚŇĬȮĔŅĶŀŀĴŏĚŇĬȮĔŅĶŒľƟŏĚŇĬĪŜŅĚŅĬȮĔŅĶĺŅĚŐįĬĔŅĶŏĚŇĬĽŜŅľĶńĭŏľĨŋĔŅĶĦƢĕŀĚĝňĺŇĨȮĔŅĶĮĶŃĔńĬėĺŅĴ
ŏĽňŗĵĚȮĔŅĶĺŅĚŐįĬĳŅļňȮŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŏıŊŗŀėĺŅĴĽŋĕ 

 Basic knowledge of financial management for daily life. Wealth creation. Financial 
health evaluation. Financial planning. Income, expenses and debt management. Financial 
institution services. Savings. Letting the money work for you. Financial planning for life events. 
Risk insurance. Tax planning. Preparing for happiness. 
 
ĭī,Ĕě,Ȯ103 (703103) : ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 3(3-0-6) 
MGMT 103 : Introduction to Entrepreneurship and Business 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 
 ĭĪĭŅĪĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĔńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮőŀĔŅĽŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇěȮ
ėŋĦĸńĔļĦŃŐĸŃŐĶĚěŌĚŒěŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĽĳŅıŐĺħĸƟŀĴȮĮĶŃŏĳĪȮĶŌĮŐĭĭŐĸŃŐįĬīŋĶĔŇěȮľĸńĔĔŅĶ
ěńħĔŅĶȮĔŅĶěńħĔŅĶħƟŅĬĔŅĶĨĸŅħȮĔŅĶįĸŇĨȮĔŅĶŏĚŇĬȮĭńĠĝňȮĳŅļňȮĔġľĴŅĵīŋĶĔŇěȮīŋĶĔŇěĶŃľĺƞŅĚĮĶŃŏĪĻȮŐĸŃ
ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶ 

 Entrepreneur role in economics development country Entrepreneur and business 
opportunities. The characteristic of entrepreneur and motivation factors, environment, types 
of business, forms of business, business plans, principle of management, marketing 
management, production management, financial management, accounting, taxation, business 
law, international business and business ethics for entrepreneur. 
 
ĻĻ,Ȯ100 (751100) : ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 
ECON 100 : Economics for Everyday Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 
 ŐĬĺėŇħĪŅĚŏĻĶļģĻŅĽĨĶƢĪňŗĬŜŅœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶįĸŇĨȮĔŅĶĭĶŇőĳėȮĨĸŅħȮ
ĶŅĵœħƟĮĶŃĝŅĝŅĨŇȮĔŅĶėĸńĚĽŅīŅĶĦŃȮĔŅĶŏĚŇĬŐĸŃĔŅĶīĬŅėŅĶȮĳŅĺŃŏĚŇĬŏĲƚŀŐĸŃŏĚŇĬİƘħȮĔŅĶěƟŅĚĚŅĬȮŏĻĶļģĔŇě
ĔŅĶėƟŅŐĸŃĔŅĶŏĚŇĬĶŃľĺƞŅĚĮĶŃŏĪĻȮĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

 Basic economic concepts and application for everyday life concerning production, 
consumption, markets, national income, public finance, money and banking, inflation and 
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deflation, employment, international trade and finance, and economic development and 
environment. 
 
ĽĴ,Ȯ103 (851103) : ĝňĺŇĨŐĸŃĽńĚėĴįƞŅĬĽŊŗŀ 3(3-0-6) 
MC 103 : Life and Society Through Media 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 
 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĺŇěŅĶĦƢėĺŅĴľĴŅĵŐĸŃėŋĦėƞŅĕŀĚĝňĺŇĨȮŒĬĴŇĨŇĕŀĚĮĶńĝĠŅȮĮĶŃĺńĨŇĻŅĽĨĶƢȮĽńĚėĴȮ
ĺńĥĬīĶĶĴȮĔŅĶŏĴŊŀĚȮŐĸŃŏĻĶļģĔŇěȮįƞŅĬĽŊŗŀȮœħƟŐĔƞȮĳŅıĵĬĨĶƢȮĺŇĪĵŋőĪĶĪńĻĬƢȮľĬńĚĽŊŀıŇĴıƢȮĬŇĨĵĽŅĶȮĶĺĴĪńŘĚȮĬĺ
ĬŇĵŅĵȮŏĶŊŗŀĚĽńŘĬŐĸŃľĬńĚĽŊŀĔŅĶƢĨŌĬ 

 Critical analysis of the meaning and value of life in philosophical, historical, social, 
cultural, political, and economic dimensions through media : film, radio, television, newspaper, 
magazine, as well as novel, short story, and comic book. 
 
Ľĩ,Ľ,Ȯ100 (801100) : ĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3(3-0-6) 
ARCT 100 : Architecture in Everyday Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 
 ėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚŀŅėŅĶȮŐĸŃĽĩŅĮƤĨĵĔĶĶĴȮĻŅĽĨĶƢŐĸŃĻŇĸĮƝıŊŘĬģŅĬĪŅĚĽĩŅĮƤĨĵĔĶĶĴȮ
ĽŋĬĪĶňĵŃŒĬĚŅĬĽĩŅĮƤĨĵĔĶĶĴȮĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĶŌĮŐĭĭĽœĨĸƢȮŐĲĝńŗĬȮŐĸŃĻŇĸĮŃĽĩŅĮƤĨĵĔĶĶĴ
ŒĬŐĭĭĨƞŅĚŕȮĭĪĭŅĪȮľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭĕŀĚĺŇĝŅĝňıĽĩŅĮĬŇĔȮŏĶŇŗĴĨƟĬŀĵƞŅĚœĶĔńĭĔŅĶĪŜŅĚŅĬĔńĭ
ĽĩŅĮĬŇĔȮĽĩŅĮĬŇĔŒĬŀŋħĴėĨŇĕŀĚĸŌĔėƟŅȮŐĸŃĸŌĔėƟŅŒĬŀŋħĴėĨŇĕŀĚĽĩŅĮĬŇĔȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĔƞŀĽĶƟŅĚ
ŏĭŊŘŀĚĨƟĬȮĺńĽħŋĪňŗŒĝƟŒĬĚŅĬĽĩŅĮƤĨĵĔĶĶĴŏĭŊŘŀĚĨƟĬȮĔŅĶŀƞŅĬŐĭĭŐĸŃĔŅĶĪŜŅėĺŅĴŏĕƟŅŒěŐĭĭĽĩŅĮƤĨĵĔĶĶĴ
ŏĭŊŘŀĚĨƟĬȮŁĺĚěŋƟĵȮŐĸŃėĺŅĴŏĝŊŗŀŒĬĴŋĴĴŀĚĕŀĚĽĩŅĮĬŇĔȮŀħňĨȮĮƤěěŋĭńĬȮŐĸŃŀĬŅėĨĕŀĚĽĩŅĮƤĨĵĔĶĶĴœĪĵȮŐĸŃ
ĽĩŅĮƤĨĵĔĶĶĴĸƟŅĬĬŅȮĽĩŅĮƤĨĵĔĶĶĴĽňŏĕňĵĺĔńĭĔŅĶĶńĔļŅĽŇŗĚŐĺħĸƟŀĴ 

 The difference between building and architecture, Basic sciences and arts of 
architecture, Aesthetics in architecture, Architecture in everyday life, Styles and fashions of 
architecture, Roles and responsibilities of architects, How to start working with architects, Ideal 
architects versus ideal clients, Basic building laws and regulations, Basic building materials, How 
to read and understand architectural drawings, Fung-Shi and belief system in the understanding 
of architect, Past, Present and future of Thai and Lanna architecture, Green architecture and 
its sustainability. 
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ĻĪ,ŀ,Ȯ100 (951100) : ĝňĺŇĨĽĴńĵŒľĴƞĔńĭŐŀĬĬŇŏĴĝńĬ 3(3-0-6) 
ANI 100 : Modern Life and Animation 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 
 ėĺŅĴŏĕƟŅŒěŏĝŇĚĮĶŃĺńĨŇĻŅĽĨĶƢŐŀĬĬŇŏĴĝńĬŐĸŃĳŅıĵĬĨĶƢŐŀĬĬŇŏĴĝńĬȮĺŇĺńĥĬŅĔŅĶȮŐĸŃĶŌĮŐĭĭŐŀĬ
ĬŇŏĴĝńĬŒĬĮƤěěŋĭńĬȮŐĬĺėŇħŐĸŃĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐŀĬĬŇŏĴĝńĬŏĭŊŘŀĚĨƟĬȮŏĝƞĬȮĕńŘĬŏĨĶňĵĴĔŅĶįĸŇĨȮĔŅĶįĸŇĨŐĸŃľĸńĚ
ĔŅĶįĸŇĨȮĔŅĶŒĝƟœĲĸƢŒĬĚŅĬŐŀĬĬŇŏĴĝńĬĨƞŅĚŕȮŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĕŀĚĬńĔĻŉĔļŅȮĔŅĶŀŀĔŐĭĭĨńĺĸŃėĶŐŀĬĬŇŏĴ
ĝńĬŏĭŊŘŀĚĨƟĬ 

 Understanding in animation works and animated cinema. Evolution and forms of 
animation at present day. Idea and basic process of animation production, for instance, pre-
production, production, and post-production. File utilization in presenting the animation 
projects of students. And the basic design of animation character. 
 
0'ȮľĴĺħĺŇĝŅŏĜıŅŃ 
0,/) ĺŇĝŅŐĔĬ 
ĺ,ĝĺ,Ȯ101 (202101) : ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ 3(3-0-6) 
BIOL 101 : Basic Biology 1  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĭĪĬŜŅȮĶŃŏĭňĵĭĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĸńĔļĦŃŏĜıŅŃĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶěńħĶŃĭĭĽŇŗĚĴňĝňĺŇĨȮĽŅĶŏėĴň
ĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĞĸĸƢŐĸŃŏĴŐĪĭŀĸŇĞŉĴȮıńĬīŋĻŅĽĨĶƢŐĸŃŀĦŌıńĬīŋĻŅĽĨĶƢȮĔĸœĔĕŀĚĺŇĺńĥĬŅĔŅĶȮėĺŅĴľĸŅĔľĸŅĵ
ĕŀĚĽŇŗĚĴňĝňĺŇĨȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚıŊĝȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽńĨĺƢȮŐĸŃĬŇŏĺĻĺŇĪĵŅŐĸŃıķĨŇĔĶĶĴ 
 Introduction, scientific methods, characteristics of life, biological level of 
organization, chemical of life, cell and metabolism, genetics and molecular genetics, 
mechanism of evolution, diversity of life, structure and function of plant, structure and 
function of animal and ecology and behavior. 
 
ĺ,ėĴ,Ȯ103 (203103) : ŏėĴňĪńŗĺœĮȮ/ 3(3-0-6) 
CHEM 103 : General Chemistry 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ľĸńĔĔŅĶĕŀĚŏėĴňȮĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴňȮĔƠŅĞȮŏėĴňŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮĕŀĚŏľĸĺŐĸŃĕŀĚŐĕŖĚȮĽĴħŋĸ
ŏėĴňȮœĲĲƚŅŏėĴňȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮıńĬīŃŏėĴňȮīŅĨŋŏĶıĶňŏĞĬŏĪĪňĲŐĸŃĪĶŅĬĞŇĝńĬȮŏėĴňĽŇŗĚŐĺħĸƟŀĴ 
 Principles of chemistry. Chemical stoichiometry, gases, chemical thermodynamics, 
liquid and solid, chemical equilibrium, electrochemistry, atomic structures, chemical bonding, 
representative and transition elements, environmental chemistry. 
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ĺ,ėı,Ȯ/// (0.2///) : ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬȮ 3(2-2-5) 
CS 11/ : Fundamentals of Programming 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ ĔŅĶŐĮĸĳŅļŅȮ Ȯ ĶŃĭĭŏĸĕģŅĬĽŀĚȮ Ȯ ŀńĸĔŀĶŇĪŉĴŐĸŃĔŅĶ
ŀŀĔŐĭĭȮŐĬĺėŇħĔŅĶŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬȮȮĶŃĭĭĝĬŇħĕƟŀĴŌĸıŊŘĬģŅĬȮȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸıŊŘĬģŅĬȮőėĶĚĽĶƟŅĚ
ĕƟŀĴŌĸıŊŘĬģŅĬŐĸŃŀńĸĔŀĶŇĪŉĴȮŐĸŃĺŇīňĔŅĶıńĥĬŅőĮĶŐĔĶĴ 
 Computer science in daily life, language translation, binary system, algorithm and 
designs, fundamental programming concepts, basic type system, fundamental data structure, 
fundamental data structure and algorithms, and development methods. 
 
ĺ,ėĦ,Ȯ///Ȯ&0.4///' 8 ŐėĸėŌĸńĽȮ/ 1&1+.+4' 
MATH /// : Calculus 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ŀĬŋıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĔŅĶľŅĮĶŇıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŀńĬħńĭľĬŉŗĚŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 
 Derivatives and applications, integration and applications, first-order differential 
equations and some applications. 
  
ĺ,ėĦ,Ȯ112 (206112) : ŐėĸėŌĸńĽȮ2 3(3-0-6) 
MATH //0 : Calculus 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  0.4/// 

 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŏĝŇĚŏĽƟĬŀńĬħńĭĽŀĚȮĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮĮĶŇıńĬīƢľĸŅĵĝńŘĬȮŀĬŋĔĶĴŀĬńĬĨƢ 
 Linear second-order differential equations, functions of several variables, multiple 
integrals, infinite series.  
 
ĺ,ėĦ,Ȯ183 (0.4/61) : őėĶĚĽĶƟŅĚĺŇĵŋĨȮ 3(3-0-6) 
MATH 183 : Discrete Structure 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ŏĞĨȮĨĶĶĔĻŅĽĨĶƢŏĝŇĚĮĶŃıěĬƢŐĸŃĔŅĶıŇĽŌěĬƢȮĔŅĶŀŋĮĬńĵŏĝŇĚėĦŇĨĻŅĽĨĶƢŐĸŃĔŅĶŏĺňĵĬŏĔŇħȮĪķļġň
ěŜŅĬĺĬıŊŘĬģŅĬȮėĺŅĴĽńĴıńĬīƢŐĸŃĲƤĚĔƢĝńĬȮĔŅĶĬńĭıŊŘĬģŅĬȮĽńĴĮĶŃĽŇĪīŇśĪĺŇĬŅĴ 
 Sets, propositional logics and proofs, mathematical induction and recursions, basic 
number theory, relations and functions, basic counting, binomial coefficients. 
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ĺ,ĲĽ,Ȯ187 (207187) : ĲƕĽŇĔĽƢȮ1  3(3-0-6) 
PHYS /87 : Physics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 
 ľĬƞĺĵŐĸŃĔŅĶĺńħȮĔĸĻŅĽĨĶƢȮĔŅĶĽńŗĬȮėĸŊŗĬȮŐĸŃŏĽňĵĚȮĕŀĚœľĸȮŀŋĦľıĸĻŅĽĨĶƢȮœĲĲƚŅȮĽĬŅĴœĲĲƚŅȮ
ĽĳŅĺŃŐĴƞŏľĸŖĔŐĸŃĽĬŅĴŐĴƞŏľĸŖĔȮĪńĻĬĻŅĽĨĶƢȮŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 

 Dimension and measurement, mechanics, vibrations, wave and sound, fluid, 
thermodynamics, electricity, electric field, magnetism and magnetic field, optics and modern 
physics. 
 
ĺ,Ľĩ,Ȯ047 (0.6047) : ĽĩŇĨŇĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
STAT 269 : Statistics for Computer Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĽĩŇĨŇȮĨńĺŐĮĶĽŋƞĴŐĸŃĔŅĶŐěĔŐěĚėĺŅĴĬƞŅěŃŏĮƦĬĕŀĚĨńĺŐĮĶĽŋƞĴȮĔŅĶŐěĔŐěĚ
ėĺŅĴĬƞŅěŃŏĮƦĬĕŀĚĨńĺŐĮĶĽŋƞĴœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶŐěĔŐěĚėĺŅĴĬƞŅěŃŏĮƦĬĕŀĚĨńĺŐĮĶĽŋƞĴĨƞŀŏĬŊŗŀĚȮĽĩŇĨŇŏĝŇĚŀĬŋĴŅĬȮ
ĔŅĶĪħĽŀĭĳŅĺŃĽŅĶŌĮħňŐĸŃĔŅĶĪħĽŀĭėĺŅĴŏĮƦĬŀŇĽĶŃȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬȮĽľĽńĴıńĬīƢŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵ 
 Basic statistical knowledge, random variables and probability distributions, probability 
distribution of discrete random variables, probability distribution of continuous random 
variables, inferential statistics, goodness of fit test and Independence test, analysis of variance, 
and correlation and regression analysis. 
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0.2) ĺŇĝŅŏŀĔ  
2.2./) ĺŇĝŅŏŀĔĭńĚėńĭ  
ĺ,ėı,Ȯ//2 (0.2//2) : ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬȮ 3(2-2-5) 
CS 114 : Introduction to Object-oriented Programming 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204111 

 ľĸńĔĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋȮőėĶĚĽĶƟŅĚĔŅĶŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬȮėĸŅĽŐĸŃĺńĨĩŋȮŏĴĪŖŀħȮ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėĸŅĽȮĔŅĶĪħĽŀĭőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋȮĔŅĶĶńĭĪŀħŐĸŃĔŅĶĬŜŅĔĸńĭĴŅŒĝƟȮıľŋĸńĔļĦƢȮĔŅĶ
ŏĕňĵĬőĮĶŐĔĶĴŐĭĭĪńŗĺœĮȮĔŅĶĮĶŃĔŀĭŐĸŃĔŅĶĶĺĴĔĸŋƞĴȮȮėĺŅĴĽńĴıńĬīƢȮȮŐĸŃĔŅĶěńħĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĕŀĚ
ėĸŅĽ 
 Principle of object-oriented programming, fundamental programming structures, classes 
and objects, methods, relationship among classes, test of object-oriented programs, 
inheritance and reuse, polymorphism, generic programming, composition and aggregation, 
association and implementation of class relationships. 
 
ĺ,ėı,Ȯ203 (0.2203) : ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3(2-2-5) 
CS 203 : Computer Science Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204114 

 ľĸńĔĔŅĶěńħŏĔŖĭĕƟŀĴŌĸŒĬėŀĴıŇĺŏĨŀĶƢȮėŀĬőĪĶĸŏĸŀĶƢŐĸŃŏĞĬŏĞŀĶƢȮľĸńĔĔŅĶĕŀĚŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃėĺŅĴ
ĮĸŀħĳńĵŒĬĶŃĭĭœĞŏĭŀĶƢȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĕĬŅħŒľĠƞ 
 Principle of data allocation in computer, controller and sensor, principle of internet and 
cybersecurity and big data analysis. 
 
ĺ,ėı,Ȯ2/2 (0.22/2) : ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞȮ 3(2-2-5) 
CS 0/0 : Modern Application Development 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204114 

 ĽĩŅĮƤĨĵĔĶĶĴŏĺŖĭŐŀĮıĸŇŏėĝńĬȮŏėĶŊŗŀĚĴŊŀŒĬĔŅĶıńĥĬŅŏĺŖĭȮŏĲĶĴŏĺŇĶƢĔĽƞĺĬľĬƟŅŒĬĔŅĶěńħĔŅĶĮĶŃĽŅĬ
ĔńĭįŌƟŒĝƟĚŅĬŏĺŖĭȮĔŅĶıńĥĬŅŏĺŖĭĽƞĺĬľĬƟŅȮĔŅĶıńĥĬŅŏĺŖĭĽƞĺĬľĸńĚȮĽƞĺĬĨƞŀĮĶŃĽŅĬőĮĶŐĔĶĴĮĶŃĵŋĔĨƢȮ&ŏŀıňœŀ'Ȯ
ĔŅĶıńĥĬŅőĴĭŅĵŐŀĮıĸŇŏėĝńĬŐĭĭĴńĸĨŇŐıĸĨĲŀĶƢĴ 
 Web application architecture, web development tools, front-end web user interface 
framework, front-end web development, back-end web development, Application Program 
Interface (API) and multiplatform mobile application development. 
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ĺ,ėı,Ȯ231 (204231' : ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3(2-2-5) 
CS 231 : Computer Organization and Architecture 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204111 ľĶŊŀȮ204112 

 ĺĚěĶĨĶĶĔŃħŇěŇĪńĸȮŀĚėƢĮĶŃĔŀĭħŇěŇĪńĸȮĔŅĶŐĪĬĕƟŀĴŌĸȮĔŅĶĩƞŅĵőŀĬŏĶěŇĽŏĨŀĶƢŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶ
œĴőėĶȮĔŅĶěńħĶŃĭĭŐĸŃŀŀĔŐĭĭėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬȮĔŅĶėĺĭėŋĴœĴőėĶőĮĶŐĔĶĴȮľĬƞĺĵĮĶŃĴĺĸįĸĔĸŅĚȮ
ĔŅĶėŜŅĬĺĦėŀĴıŇĺŏĨŀĶƢȮȮĔŅĶěńħĶŃĭĭĶńĭŏĕƟŅĽƞĚŀŀĔȮĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěŜŅȮŐĸŃĔŅĶőĮĶŐĔĶĴĶŃĭĭħƟĺĵ
ĳŅļŅŐŀĽŏĞĴĭĸň 
 Digital logic circuits, digital components, data representation, register transfer and 
microoperations, basic computer organization and design, microprogrammed control, central 
processing unit, computer arithmetic, input-output organization, memory organization, and 
system programming with Assembly language. 
 
ĺ,ėı,Ȯ232 (204232' : ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň 3(3-0-6) 
CS 232 : Computer Networks and Protocols 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204113ȮľĶŊŀȮ0.2//2 

 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬȮŏĔĦĤƢĺŇīňĝńŘĬőĮĶŐĔĶĴĮĶŃĵŋĔĨƢȮŏĔĦĤƢĺŇīňĝńŘĬĽŊŗŀĽŅĶĬŜŅĽƞĚĕƟŀĴŌĸȮ
ŏĔĦĤƢĺŇīňĝńŘĬŏėĶŊŀĕƞŅĵȮŏĔĦĤƢĺŇīňĝńŘĬĽŊŗŀĽŅĶŏĝŊŗŀĴĨƞŀȮŏėĶŊŀĕƞŅĵŏėĸŊŗŀĬĪňŗŐĸŃœĶƟĽŅĵȮŐĸŃėĺŅĴĮĸŀħĳńĵĕŀĚ
ŏėĶŊŀĕƞŅĵŐĸŃĔŅĶėĺĭėŋĴĔŅĶŏĕƟŅĩŉĚ 
 Basic computer networks, application layer protocols, transport layer protocols, 
network layer protocols, link layer protocols, wireless and mobile network and network 
security and access control. 
 
ĺ,ėı,Ȯ252 (0.2252) : őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 3(3-0-6) 
CS 252 : Data Structures and Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  0.2114 

 ĔŅĶŐĔƟĮƤĠľŅŐĸŃŐĬĺėŇħŏĝŇĚĬŅĴīĶĶĴȮĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴȮĸŇĽĨƢŏĝŇĚŏĽƟĬȮĔŀĚĞƟŀĬȮėŇĺȮėŇĺŐĭĭĴň
ĸŜŅħńĭėĺŅĴĽŜŅėńĠȮŏĞĨȮĔŅĶĽƞĚŐĸŃŐŁĝĝŇĚȮĔŅĶŏĶňĵĚĸŜŅħńĭȮĨƟĬœĴƟȮŐĸŃĔĶŅĲ 
 Problem solving and concept of abstraction, analysis of algorithms, linear lists, stacks, 
queues, priority queues, sets, maps and hashing, sorting, trees, and graphs. 
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ĺ,ėı,Ȯ271 (0.2271)  : ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3(2-2-5) 
CS 271 : Introduction to Artificial Intelligence 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204252 ŐĸŃ 208047 

 ĭĪĬŜŅĽŌƞĮƤĠĠŅĮĶŃħŇļģƢȮȮĔŅĶėƟĬľŅŐĸŃĔŅĶĺŅĚŐįĬȮȮĔŅĶŐĪĬėĺŅĴĶŌƟŐĸŃĔŅĶŒĝƟŏľĨŋįĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇȮȮĔŅĶĮĶŃĴĺĸįĸĳŅıȮȮĔŅĶŏĶňĵĬĶŌƟŏėĶŊŗŀĚȮȮŐĸŃĕƟŀėŜŅĬŉĚĪŅĚěĶŇĵīĶĶĴŐĸŃ
ĔġľĴŅĵ 
 Introduction to Artificial Intelligence (AI), search and planning, knowledge representation 
and reasoning, Natural Language Processing (NLP), image processing, Machine Learning (ML), 
ethical and legal considerations. 
 
ĺ,ėı,Ȯ306 (204306) : ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 1(1-0-2) 
CS 306 : Ethics for Computer Professionals  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ3 

 ŐĬĺėŇħěĶŇĵīĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮěĶŇĵīĶĶĴĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢŐĸŃĽŅĶĽĬŏĪĻȮȮĽŇĪīŇĪŅĚĪĶńıĵƢĽŇĬ
ŐĸŃĸŇĕĽŇĪīŇśŒĬĵŋėĽŅĶĽĬŏĪĻȮėĺŅĴŏĮƦĬĽƞĺĬĨńĺŐĸŃĬőĵĭŅĵĽŅīŅĶĦŃȮŀŅĝĠŅĔĶĶĴįƞŅĬĽŊŗŀĪŅĚėŀĴıŇĺŏĨŀĶƢȮ
ŐĸŃĔġľĴŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃĽŅĶĽĬŏĪĻ 
 Concepts of computer ethics, computer and information professional ethics, 
property rights and copyright in the information age, privacy and public policy, computer-
mediated crime and computer and information laws 
 
 
ĺ,ėı,Ȯ315 (204315) : ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ 3(3-0-6) 
CS 315 : Organization of Programming Languages  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : 0.2211 ľĶŊŀȮ0.20/0 

 ŐĬŃĬŜŅĳŅļŅőĮĶŐĔĶĴȮĨńĺĮĶŃĴĺĸįĸĳŅļŅőĮĶŐĔĶĴȮĔŅĶŀīŇĭŅĵŏĔňŗĵĺĔńĭĺŅĔĵĽńĴıńĬīƢŐĸŃ
ėĺŅĴľĴŅĵȮĝĬŇħĕƟŀĴŌĸĬŅĴīĶĶĴȮĝĬŇħĕƟŀĴŌĸıŊŘĬģŅĬȮĝĬŇħĕƟŀĴŌĸőėĶĚĽĶƟŅĚȮėŋĦĸńĔļĦŃĕŀĚĳŅļŅőĮĶŐĔĶĴȮ
ŐĸŃĔĶŃĭĺĬĪńĻĬƢĕŀĚĳŅļŅőĮĶŐĔĶĴ 
 Introduction to programming languages, programming languages processor, 
describing syntax and semantics, abstract data types, elementary data types, structure data 
types, feature of programming language and programming language paradigms. 
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ĺ,ėı,Ȯ321 (204321) : ĶŃĭĭģŅĬĕƟŀĴŌĸ 3(2-2-5) 
CS 321 : Database Systems  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : 0.203/ȮľĶŊŀȮ0.2030 

 ĭĪĬŜŅĽŌƞĶŃĭĭģŅĬĕƟŀĴŌĸȮŐĬĺėŇħĶŃĭĭģŅĬĕƟŀĴŌĸŐĸŃĽĩŅĮƤĨĵĔĶĶĴȮŐĭĭěŜŅĸŀĚĕƟŀĴŌĸőħĵŒĝƟ
ŐĭĭěŜŅĸŀĚĕƟŀĴŌĸŏĝŇĚĽńĴıńĬīƢȮģŅĬĕƟŀĴŌĸŏĝŇĚĽńĴıńĬīƢȮģŅĬĕƟŀĴŌĸŏĝŇĚĺńĨĩŋȮģŅĬĕƟŀĴŌĸőĬŏŀĽėŇĺŐŀĸȮŐĸŃģŅĬĕƟŀĴŌĸ
ŏŀŖĔĞƢŏŀŖĴŐŀĸ 

ȮȮȮIntroduction to database system, database system concepts and architectures, data 
modeling using relational data model, relational database, object-oriented database, NoSQL 
database,Ȯand XML database. 
 
ĺ,ėı,Ȯ341 (204341) : ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 3(3-0-6) 
CS 341 : Operating Systems 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : 0.201/ 

 ŐĬŃĬŜŅĶŃĭĭĮĢŇĭńĨŇĔŅĶȮőėĶĚĽĶƟŅĚĕŀĚĶŃĭĭĮĢŇĭńĨŇĔŅĶȮőıĶŏĞĽȮĔŅĶěńħĸŜŅħńĭĕŀĚľĬƞĺĵ
ĮĶŃĴĺĸįĸĔĸŅĚȮĔŅĶŏĕƟŅěńĚľĺŃőıĶŏĞĽȮĽĳŅĺŃĨŇħĨŅĵȮĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěŜŅȮľĬƞĺĵėĺŅĴěŜŅŏĽĴŊŀĬȮ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶŐĭĭĔĶŃěŅĵȮŐĸŃĔĶĦňĻŉĔļŅ 
 Introduction to operating systems, operating systems structure, process, CPU 
scheduling, process synchronization, deadlock, memory management, virtual memory, 
distributed operating systems and case study. 
 
ĺ,ėı,Ȯ361 (204361) : ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
CS 361 : Software Engineering 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : 0.20//ȮľĶŊŀȮ0.20/0 

 ĭĪĬŜŅŏĔňŗĵĺĔńĭĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮĨńĺŐĭĭĕŀĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢȮŏėĶŊŗŀĚĴŊŀŐĸŃ
ĽĳŅıŐĺħĸƟŀĴŏĝŇĚĞŀĲĨƢŐĺĶƢȮĔŅĶĮĶŃĔńĬėŋĦĳŅıŏĝŇĚĞŀĲĨƢŐĺĶƢȮĔŅĶěńħĶŃŏĭňĵĭŐĸŃĔŅĶĺŅĚŐįĬőėĶĚĔŅĶȮ
ėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶĶŃĭŋĕƟŀĔŜŅľĬħėĺŅĴĨƟŀĚĔŅĶĞŀĲĨƢŐĺĶƢȮŏĪėĬŇėĔŅĶŀŀĔŐĭĭĞŀĲĨƢŐĺĶƢȮĔŅĶĽĶƟŅĚ
ĞŀĲĨƢŐĺĶƢȮĔŅĶĨĶĺěĽŀĭŐĸŃĔŅĶĪĺĬĽŀĭĞŀĲĨƢŐĺĶƢȮŐĸŃĺŇĺńĥĬŅĔŅĶŏĝŇĚĞŀĲĨƢŐĺĶƢ 
 Introduction to software engineering, models of software process, software tools 
and environments, software quality assurance, project planning and organization, software 
requirements and specification, software design techniques, software construction, software 
validation and verification and software evolution. 
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ĺ,ėı,Ȯ390 (204390) : ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ 1(0-6-0) 
CS 390 : Computer Job Training  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204232 ŐĸŃ 204321ȮŐĸŃ 204321  ŐĸŃ 204361 

 ĬńĔĻŉĔļŅěŜŅŏĮƦĬĨƟŀĚİƗĔĚŅĬŒĬľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėŀĴıŇĺŏĨŀĶƢŏĮƦĬĶŃĵŃŏĺĸŅȮ0ȮŏħŊŀĬȮıĶƟŀĴ
ĔńĭŏĕňĵĬĶŅĵĚŅĬŐĸŃŏĽĬŀįĸĔŅĶİƗĔĚŅĬŏĴŊŗŀŏĽĶŖěĽŇŘĬĔŅĶİƗĔĚŅĬȮĔŅĶĺńħįĸĕŀĚĔĶŃĭĺĬĺŇĝŅĬňŘěŃįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬŏĮƦĬĸŜŅħńĭĕńŘĬȮS ľĶŊŀȮU 
 Students are required to work in computer related in the organization for two 
months. After a completion of the training, a proper written report and oral presentation are 
required. Grading will be given on satisfactory or unsatisfactory basis. 
 
ĺ,ėı,Ȯ451 (204451) : ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ 3(3-0-6) 
CS 451 : Algorithm Design and Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204251 ľĶŊŀȮ202030;ȮŐĸŃȮ0.4/61ȮľĶŊŀȮ0.406/ 

 ĪĭĪĺĬėĦŇĨĻŅĽĨĶƢȮėĺŅĴĽŜŅėńĠĕŀĚŀńĸĔŀĶŇĪŉĴĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮĽńĠĸńĔļĦƢŏĝŇĚŏĽƟĬĔŜŅĔńĭȮĔŅĶ
ŐĔƟĮƤĠľŅėĺŅĴĽńĴıńĬīƢŐĭĭŏĺňĵĬŏĔŇħȮŀńĸĔŀĶŇĪŉĴŐĭĭŐĭƞĚŐĵĔŐĸŃŏŀŅĝĬŃȮĨƟĬœĴƟĔŅĶĨńħĽŇĬŒěŐĸŃĕŀĭŏĕĨĸƞŅĚȮ
ĮƤĠľŅŏĔňŗĵĺĔńĭĽŅĵŀńĔĕĶŃȮŀńĸĔŀĶŇĪŉĴŏĝŇĚĸŃőĴĭȮĔŅĶőĮĶŐĔĶĴŐĭĭıĸĺńĨȮĔŅĶœľĸŒĬŏėĶŊŀĕƞŅĵȮŏŀŖĬıňĭĶŇĭŌĶĦƢȮ
ŐĸŃŀŀőĨĴŅĨŅ 
 Mathematic reviews, the importance of efficient algorithms, asymptotic notation, 
solving recurrence relations, divide-and-conquer algorithms, decision trees and lower bounds, 
string related problem, greedy algorithms, dynamic programming, network flow, NP-
completeness and automata. 
 
ĺ,ėı,Ȯ490 (204490) : ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
CS 490 : Research in Computer Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ĶŃŏĭňĵĭĺŇīňĺŇěńĵıŊŘĬģŅĬŐĸŃěĶŇĵīĶĶĴĔŅĶĺŇěńĵȮŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĔŅĶĺŇěńĵȮĔŅĶĔŜŅľĬħĮƤĠľŅŒĬĔŅĶĺŇěńĵȮ
ĔŅĶĪĭĪĺĬĽŇŗĚĨňıŇĴıƢĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶŏĕňĵĬĕƟŀŏĽĬŀĚŅĬĺŇěńĵȮĔŅĶěńħĔŅĶĚŅĬĺŇěńĵħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĔġ
ŐĸŃľĸńĔĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵȮőĮĽŏĨŀĶƢįĸĚŅĬĺŇĝŅĔŅĶȮĔŅĶĬŜŅŏĽĬŀŐĭĭĭĶĶĵŅĵ 
 Basic research methodology and ethics, tools of research, formulating research 
problems, review of related literature, writing the research proposal, conducting research in 
computer science, rules and principles in research presentation, writing the research, academic 
poster, oral presentation. 
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ĺ,ėı,Ȯ491 (204491) : ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ/ 1 ľĬƞĺĵĔŇĨ 
CS 491 : Independent Study 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ĔĶŃĭĺĬĺŇĝŅĬňŘŏĮƦĬĔŅĶĻŉĔļŅȮľĶŊŀėƟĬėĺƟŅȮŒĬľńĺĕƟŀĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĞŉŗĚĬńĔĻŉĔļŅĽŅĴŅĶĩ
ĬŜŅŏŀŅľńĺĕƟŀĬňŘœĮĻŉĔļŅŏıŇŗĴŏĨŇĴŒĬĔĶŃĭĺĬĺŇĝŅȮ0.2277ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ0ȮĨƞŀœħƟȮőħĵĬńĔĻŉĔļŅěŃŏĮƦĬ
įŌƟħŜŅŏĬŇĬĔŅĶĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃěŃĨƟŀĚĽƞĚĶŅĵĚŅĬįĸĔŅĶėƟĬėĺƟŅȮŐĸŃĬŜŅŏĽĬŀ
ėĦŃĔĶĶĴĔŅĶȮőħĵĶŅĵĚŅĬĪňŗĮĶŃŏĴŇĬĬňŘěŃįƞŅĬĔŅĶĮĶŃŏĴŇĬŏĮƦĬĸŜŅħńĭĕńŘĬȮS ľĶŊŀȮU 
 This course designed for the students to study and conduct a research project in a 
topic of computer science, which the students may carry on into 204499 Independent Study 
II. The students must be under the supervision of the advisor. In order to complete this course, 
the students must submit a report and present it to the committee. Grading will be given on 
satisfactory or unsatisfactory basis. 
 
ĺ,ėı,Ȯ496 (204496) : ĽľĔŇěĻŉĔļŅ 6 ľĬƞĺĵĔŇĨ 
CS 496 : Cooperative Education 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2ȮŐĸŃĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ĬńĔĻŉĔļŅĨƟŀĚœĮĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶŏĮƦĬŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ/4Ȯ
ĽńĮħŅľƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵĮĢŇĭńĨŇĚŅĬŏĽĴŊŀĬıĬńĔĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚľńĺľĬƟŅ
ĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĪŅĚĽĩŅĬĮĶŃĔŀĭĔŅĶŐĸŃėĦŅěŅĶĵƢěŅĔĪŅĚĴľŅĺŇĪĵŅĸńĵȮĴňĔŅĶĪŜŅĶŅĵĚŅĬŐĸŃĔŅĶ
ĽŀĭĮŅĔŏĮĸƞŅȮőħĵĴňĔŅĶĮĶŃŏĴŇĬįĸŏĮƦĬįƞŅĬľĶŊŀœĴƞįƞŅĬ 
 Students are required to work in computer related in the organization for a minimum 
period of continuous 16-weeks as a staff in the organization under supervision of in-charge 
trainer(s) at the organization and instructor(s) of the university. A proper written report and oral 
examination are required. Grading will be given on satisfactory or unsatisfactory basis. 
 
ĺ,ėı,Ȯ497 (204497) : ĽńĴĴĬŅĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮ 1(1-0-2) 
CS 497 : Seminar in Computer Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ĔŅĶŏĽĬŀľńĺĕƟŀĽńĴĴĬŅĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĪňŗĪńĬĽĴńĵȮĳŅĵŒĨƟĔŅĶŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢȮĔŅĶ
ŏĕňĵĬĶŅĵĚŅĬŏĮƦĬĽŇŗĚĪňŗĨƟŀĚěńħĪŜŅħƟĺĵȮĔŅĶĺńħįĸŏĮƦĬŐĭĭįƞŅĬľĶŊŀœĴƞįƞŅĬ 
 Presentation of current Computer science topics under supervision of staff. A written 
report is also required. Grading will be given on satisfactory or unsatisfactory basis. 
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ĺ,ėı,Ȯ499 (204499) : ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ0 2 ľĬƞĺĵĔŇĨ 
CS 499 : Independent Study 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204491 

 ĔĶŃĭĺĬĺŇĝŅĬňŘŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅŏěŅŃěĚŒĬħƟŅĬĺŇĝŅĪňŗĬńĔĻŉĔļŅœħƟĻŉĔļŅĴŅěŅĔĺŇĝŅŏŀĔľĶŊŀĺŇĝŅőĪȮ
őħĵĬńĔĻŉĔļŅěŃĨƟŀĚŏĕňĵĬĶŅĵĚŅĬĽƞĚȮŐĸŃĴňĔŅĶĽŀĭĮŅĔŏĮĸƞŅħƟĺĵȮĔŅĶĺńħįĸŏĮƦĬŐĭĭįƞŅĬľĶŊŀœĴƞįƞŅĬ 
 The course concentrates on intensive work in a special area of student's major or 
minor field. Each individual project is to culminate in a comprehensive written report and oral 
examination. Grading will be given on satisfactory or unsatisfactory basic. 
 
2.2.0) ĺŇĝŅŏŀĔŏĸŊŀĔ  
ĺ,ėı,Ȯ325 (204325) : ĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭĚŅĬŐĸŃĔŅĶŀŀĔŐĭĭĚŅĬ 3(3-0-6) 
CS 325 : Systems Analysis and Design  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  0.20.1ȮľĶŊŀȮ204211 ľĶŊŀȮ0.20/0ȮľĶŊŀȮ204214 ľĶŊŀȮ204215 ľĶŊŀȮȮ 
   204216 ľĶŊŀȮ204217 ľĶŊŀȮ204219 

 ŐĬĺėŇħĕŀĚĶŃĭĭŐĸŃĔŅĶěńħĔŅĶőėĶĚĔŅĶȮĺńġěńĔĶĔŅĶıńĥĬŅĶŃĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚőėĶĚĽĶƟŅĚȮ
ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶħƟĺĵŏĪėĬŇėĵŌĽŏėĽȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚėĺŅĴĨƟŀĚĔŅĶȮĔŅĶŀŀĔŐĭĭĶŃĭĭȮŐĸŃĔŅĶ
ĪŜŅŒľƟĶŃĭĭĽŜŅŏĶŖěŐĸŃĔŅĶĪŜŅŏŀĔĽŅĶ 
 System conceptsȮand project management, system development life cycle and 
structural analysis, requirement analysis with use case technique, requirement modelling, 
system design, and system implementation and documentation. 
 
ĺ,ėı,Ȯ333 (204333) : ĔŅĶıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬŀŇĬŏĪŀĶƢŏĬŖĨ 3(2-2-5) 
CS 333 : Internet Application Development 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204203 ľĶŊŀȮ204211 ľĶŊŀȮ204212 

 ŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃŏĺŖĭĭĶŅĺŏĞŀĶƢȮĽĩŅĮƤĨĵĔĶĶĴœėĸŏŀĬĨƢŏĞŇĶƢĲŏĺŀĶƢȮŏĪėőĬőĸĵňİƤƧĚŏĞŇĶƢĲŏĺŀĶƢȮĳŅļŅ
ŒĬőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬŀŇĬŏĪŀĶƢŏĬŖĨȮĔŅĶěńħĨńĺŐĭĭĕƟŀĴŌĸŐĸŃĔŅĶŀŀĔŐĭĭģŅĬĕƟŀĴŌĸĭĬŏĺŖĭȮĔŅĶıńĥĬŅ
őĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬŏĺŖĭȮŐĸŃľĸńĔıŊŘĬģŅĬĕŀĚėĺŅĴĴńŗĬėĚĭĬŀŇĬŏĪŀĶƢŏĬŖĨ 
 Internet and web browser, client-server architecture, server-side technologies, 
languages in internet application, data modeling and web database design, web application 
development, and internet security fundamentals, 
 
 
  



105 
 

 

ĺ,ėı,Ȯ335 (204335) : œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 3(2-2-5) 
CS 335 : Microcontroller and Internet of Things 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204113 ľĶŊŀȮ204114 ľĶŊŀ 204214 ľĶŊŀ 204215 ľĶŊŀȮ204216 ľĶŊŀ 204217  
   ľĶŊŀ 204219 ľĶŊŀ 229223 

 ŐĬŃĬŜŅŏĔňŗĵĺĔńĭœĴőėĶėŀĬőĪĶĸŏĸŀĶƢŏĭŊŘŀĚĨƟĬȮĔŅĶĬŜŅŏĕƟŅŐĸŃĽƞĚŀŀĔŐĭĭħŇěŇĨŀĸȮĔŅĶĬŜŅŏĕƟŅŐĸŃ
ĽƞĚŀŀĔŐĭĭŀŃŐĬĸŖŀĔȮĪĶŅĬĞŇĽŏĨŀĶƢŐĸŃĴŀŏĨŀĶƢĕńĭŏėĸŊŗŀĬȮĽƞĺĬĨƞŀĮĶŃĽŅĬĕŀĚĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶȮĔŅĶĨƞŀ
ĮĶŃĽŅĬĔńĭěŀĳŅıȮȮĔŅĶĨƞŀĮĶŃĽŅĬĶŃľĺƞŅĚĭŀĶƢħœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 
 Introduction to basic microcontroller, digital inputs and outputs, analog inputs and 
outputs, transistors and driving motors, communication interfaces, interfacing with displays, 
interfacing between microcontroller boards, Internet of Things technology. 
 
ĺ,ėı,Ȯ355 (204355) : ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚŐĕƞĚĕńĬ 3(2-2-5) 
CS 355 : Competitive Programming 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  20403/ ľĶŊŀȮ0.2030 

 ĭĪĬŜŅŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚŐĕƞĚĕńĬȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸĕńŘĬĽŌĚȮĝŋħĮƤĠľŅħƟŅĬėĦŇĨĻŅĽĨĶƢȮĝŋħ
ĮƤĠľŅħƟŅĬĔŜŅľĬħĔŅĶıĸĺńĨȮĝŋħĮƤĠľŅħƟŅĬŏĔĴŏĝŇĚĔŅĶěńħȮĝŋħĮƤĠľŅħƟŅĬĔĶŅĲȮĝŋħĮƤĠľŅħƟŅĬŏėĶŊŀĕƞŅĵĔŅĶ
œľĸȮĝŋħĮƤĠľŅħƟŅĬĽŅĵŀńĔĕĶŃȮŐĸŃĝŋħĮƤĠľŅħƟŅĬŏĶĕŅėĦŇĨ 
 Introduction to competitive programming, advanced data structures, problem set: 
mathematics, problem set: dynamic programming, problem set: combinatorial game, problem 
set: graph, problem set: flow network, problem set: string, problem set: geometry 
 
ĺ,ėı,Ȯ362 (204362) : ĔŅĶŀŀĔŐĭĭŏĝŇĚĺńĨĩŋ 3(3-0-6) 
CS 362 : Object-oriented Design  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  2042/1 ľĶŊŀ 2042/2 ľĶŊŀ 20412/ ľĶŊŀȮ204141 

 ŐĬĺėŇħŏĝŇĚĺńĨĩŋ ĺńĢěńĔĶĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŏĝŇĚĺńĨĩŋ ĔŅĶĶĺĭĶĺĴėĺŅĴĨƟŀĚĔŅĶ ŐĬĺėŇħĔŅĶĽĶƟŅĚ
ŐĭĭěŜŅĸŀĚȮŐįĬĳŅıĔŅĶœľĸĕŀĚīŋĶĔŇěȮŐĭĭěŜŅĸŀĚĵŌĽŏėĽȮĕƟŀĔŜŅľĬħĵŌĽŏėĽȮŐįĬĳŅıĔŅĶĮĢŇĽńĴıńĬīƢĕŀĚĺńĨĩŋ
ĨŅĴĔĶŀĭĚŅĬŏŀŖĴĺňĞňȮĔŅĶĽĔńħėĸŅĽȮĔŅĶŀŀĔŐĭĭģŅĬĕƟŀĴŌĸȮĔŅĶĪħĽŀĭŏĝŇĚĺńĨĩŋȮŐĸŃĔŅĶĬŜŅĞŀĲĨƢŐĺĶƢĕŉŘĬŒĝƟ
ĚŅĬ  
 Object-oriented concept,Ȯobject-oriented software development life cycle, 
requirements capture, modelling concept,Ȯbusiness flow diagram, use case model, use case 
specification, object interaction diagram base on MVC framework, class extraction,Ȯdatabase 
design, object-oriented testing, and software deployment.   

. 
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ĺ,ėı,Ȯ363 (204363) : ėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĭĭĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
CS 363 : Software Modeling and Requirements 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204011 ľĶŊŀȮ0.20/0 

 ĔŅĶĽĶƟŅĚĨńĺŐĭĭĶŃĭĭŐĸŃĔŅĶıńĥĬŅȮĺńĢěńĔĶĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢȮĳŅļŅĽĶƟŅĚĨńĺŐĭĭĞŀĲĨƢŐĺĶƢȮ
ĔŅĶĨŇħĨŅĴŐĸŃĔŅĶĺŅĚŐįĬőėĶĚĔŅĶĞŀĲĨƢŐĺĶƢȮŏėĶŊŗŀĚĴŊŀĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮĔŅĶŏĔŖĭĶĺĭĶĺĴėĺŅĴĨƟŀĚĔŅĶȮ
ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶȮĔŅĶĶŃĭŋĕƟŀĔŜŅľĬħėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶěńħĪŜŅŏŀĔĽŅĶėĺŅĴĨƟŀĚĔŅĶȮĔŅĶ
ĨĶĺěĽŀĭėĺŅĴĨƟŀĚĔŅĶȮĔŅĶŐĮĸĚėĺŅĴĨƟŀĚĔŅĶŏĮƦĬĔŅĶŀŀĔŐĭĭŏĝŇĚĽĩŅĮƤĨĵĔĶĶĴ 
 System modeling and development, software development life cycle, software 
modeling language, software project planning and tracking, software engineering tools, eliciting 
requirements, requirements analysis, requirements specification and documentation, 
requirements validation, transformation of requirements to architectural design. 
 
ĺ,ėı,Ȯ364 (204364' : ĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
CS 364 : Software Design and Implementation 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204211 ľĶŊŀȮ0.20/0 

 ŐĬĺėŇħĔŅĶŀŀĔŐĭĭȮĔĸĵŋĪīƢĔŅĶŀŀĔŐĭĭȮĔŅĶŀŀĔŐĭĭŏĝŇĚĽĩŅĮƤĨĵĔĶĶĴȮĔŅĶŀŀĔŐĭĭĽƞĺĬĨƞŀ
ĮĶŃĽŅĬįŌƟŒĝƟȮĔŅĶŀŀĔŐĭĭŀĵƞŅĚĸŃŏŀňĵħȮĽńĠĔĶĦƢĔŅĶŀŀĔŐĭĭŐĸŃŏėĶŊŗŀĚĴŊŀĽĬńĭĽĬŋĬȮĔŅĶĽĶƟŅĚőĮĶŐĔĶĴȮĔŅĶ
ĪĺĬĽŀĭŐĸŃĨĶĺěĽŀĭĞŀĲĨƢŐĺĶƢȮĺŇĺńĥĬŅĔŅĶĞŀĲĨƢŐĺĶƢȮĴŅĨĶģŅĬėŋĦĳŅıĞŀĲĨƢŐĺĶƢŐĸŃĔĶŃĭĺĬĔŅĶ 
 Design concepts, design strategies, architectural design, user interface design, 
detailed design, design notations and support tools, program implementation, software 
verification and validation, software evolution, software quality standards and processes. 
 
ĺ,ėı,Ȯ365 (204365) : ĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢŐĸŃėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
CS 365 : Human-computer Interaction 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  2040.1ȮľĶŊŀȮ2040//ȮľĶŊŀȮ0.20/0ȮľĶŊŀȮ0.20/2ȮľĶŊŀȮ0.20/3ȮľĶŊŀȮ 
   0.20/4ȮľĶŊŀȮ0.20/5ȮľĶŊŀȮ0.20/7Ȯ 

 ĳŅıĶĺĴĔŅĶĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢŐĸŃėŀĴıŇĺŏĨŀĶƢȮėĺŅĴĽŅĴŅĶĩŐĸŃıķĨŇĔĶĶĴĕŀĚĴĬŋļĵƢȮ
ėŀĴıŇĺŏĨŀĶƢŐĸŃŀŋĮĔĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶĬŜŅĕƟŀĴŌĸŏĕƟŅŐĸŃŀŀĔȮŐĭĭěŜŅĸŀĚĔŅĶĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢŐĸŃ
ėŀĴıŇĺŏĨŀĶƢȮĔŅĶŒĝƟĚŅĬœħƟĕŀĚĶŃĭĭŏĝŇĚőĨƟĨŀĭȮŏĪėĬŇėŐĸŃŏĪėőĬőĸĵňĽƞĺĬĨƞŀĮĶŃĽŅĬȮĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ
ĔŅĶĮĢŇĽńĴıńĬīƢȮŏĪėĬŇėĔŅĶĮĶŃŏĴŇĬįĸ 
 Overview of human-computer interaction, human capabilities and behaviors, 
computer and associated input-output devices, models of interaction between human and 
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computer, usability of interactive systems, interface techniques and technologies, process of 
interaction design and evaluation techniques. 
 
ĺ,ėı,Ȯ381 (204381) : ĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕŐĸŃĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
CS 381 : Numerical Computation and Software 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  2040.1ȮľĶŊŀȮ204211ȮľĶŊŀȮ204214ȮľĶŊŀȮ204215ȮľĶŊŀȮ204216ȮľĶŊŀȮȮ 
    204217ȮľĶŊŀȮ204219 ľĶŊŀȮ229223; ŐĸŃȮ206112Ȯ 

 ĭĪĬŜŅĽŌƞĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕȮĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬŐĸŃĔŅĶĽĶƟŅĚĝŋħėŜŅĽńŗĚȮĔŅĶĮĶŃĴŅĦėƞŅĲƤĚĔƢĝńŗĬ
ŐĭĭŀŇĬŏĪŀĶƢőĮŏĸĪŐĸŃĔŅĶĽĶƟŅĚĝŋħėŜŅĽńŗĚȮĔġĔŅĶėŜŅĬĺĦėĺŀħŏħĶŏěŀĶƢŏĝŇĚĨńĺŏĸĕŐĸŃĔŅĶĽĶƟŅĚĝŋħėŜŅĽńŗĚȮĔŅĶ
ľŅŀĬŋıńĬīƢŏĝŇĚĨńĺŏĸĕŐĸŃĔŅĶĽĶƟŅĚĝŋħėŜŅĽńŗĚȮĔŅĶĮĶŃĴŅĦėƞŅĲƤĚĔƢĝńĬŐĭĭŏĝŇĚŏĽƟĬőħĵĺŇīňĔŜŅĸńĚĽŀĚĬƟŀĵĪňŗĽŋħŐĸŃ
ĔŅĶĽĶƟŅĚĝŋħėŜŅĽńŗĚȮĔŅĶľŅėŜŅĨŀĭĕŀĚĽĴĔŅĶœĴƞŏĝŇĚŏĽƟĬŐĸŃĔŅĶĽĶƟŅĚĝŋħėŜŅĽńŗĚ 
 Introduction to numerical computation, linear system of equations and program 
implementation, interpolations and program implementation, numerical quadrature and 
program implementation, numerical differentiation and program implementation, linear least 
squares data fitting and program implementation, solution of nonlinear equations and program 
implementation. 
 
ĺ,ėı,Ȯ382 (204382) : ėŀĴıŇĺŏĨŀĶƢĔĶŅĲĲƕĔ 3(3-0-6) 
CS 382 : Computer Graphics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  2040.1ȮľĶŊŀȮ204211ȮľĶŊŀȮ204214ȮľĶŊŀȮ204215ȮľĶŊŀȮ204216ȮľĶŊŀȮȮȮȮȮȮ 
    204217ȮľĶŊŀȮ204219; ŐĸŃȮ206112 

ŐĬŃĬŜŅėŀĴıŇĺŏĨŀĶƢĔĶŅĲƕĔ ŀŋĮĔĶĦƢĔŅĶŐĽħĚįĸȮŏĪėĬŇėĔŅĶĽĶƟŅĚĳŅıŏĶĕŅėĦŇĨȮľĬƟŅĨƞŅĚŐĸŃĺŇĺ
ıŀĶƢĨȮĔŅĶŐĮĸĚȮĔŅĶĶŃĭŅĵȮľĬƟŅĨƞŅĚŐĸŃĔŅĶĨńħĶŌĮŒĬĔĶŀĭȮĽƞĺĬĕŀĚĳŅıȮŏĽƟĬőėƟĚȮŐĬŃĬŜŅĶŌĮĽŅĴĴŇĨŇȮĔŅĶ
ŐĮĸĚŒĬĽŅĴĴŇĨŇȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬėŀĴıŇĺŏĨŀĶƢĔĶŅĲĲƕĔ 

Introduction to computer graphics, video display device, geometric modeling 
technique, window and viewport, transformation, filling, windowing and clipping, segment, 
curve, introduction to three-dimensional objects, three-dimensional transformation and 
computer graphic applications. 
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ĺ,ėı,Ȯ383 (204383) : ĔŅĶĮĶŃĴĺĸįĸĳŅı 3(3-0-6) 
CS 383 : Image Processing  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  2040.1ȮľĶŊŀȮ204211ȮľĶŊŀȮ204214ȮľĶŊŀȮ204215ȮľĶŊŀȮ204216ȮľĶŊŀ 
    204217ȮľĶŊŀȮ204219ȮľĶŊŀȮ007001; ŐĸŃȮ206112Ȯ 

 ĔŅĶĴŀĚŏľŖĬĳŅıȮĔŅĶŐĽĺĚľŅȮĔŅĶŏĔŖĭĨńĺŀĵƞŅĚĳŅıŐĸŃėĺŀĬĨŇŏĞĝńĬȮĔŅĶŐĮĸĚĳŅıȮĔŅĶŐĪĬ
ĳŅıȮĔŅĶĮĶńĭĮĶŋĚĳŅıŒľƟħňĕŉŘĬȮĔŅĶŐĭƞĚĵƞŀĵĳŅıȮĔŅĶĽĶƟŅĚĳŅıĕŉŘĬĴŅŒľĴƞȮĔŅĶĭňĭŀńħĕƟŀĴŌĸĳŅı 
 Image perception, image acquisition, image sampling and quantization, image 
transformation, image representation, image enhancement, image segmentation, image 
reconstruction, image data compression. 
 
ĺ,ėı,Ȯ422 (204422' : ėĸńĚĕƟŀĴŌĸ   3(2-2-5) 
CS 422 : Data Warehousing 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204000 ľĶŊŀȮ0.210.ȮľĶŊŀȮ0.210/ȮľĶŊŀȮ007101 

 ėĸńĚĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬȮĽĩŅĮƤĨĵĔĶĶĴėĸńĚĕƟŀĴŌĸȮĔŅĶŀŀĔŐĭĭėĸńĚĕƟŀĴŌĸȮĔĶŃĭĺĬĔŅĶĽĔńħȮĔŅĶĪŜŅ
ėĺŅĴĽŃŀŅħȮĔŅĶŐĮĸĚȮŐĸŃĔŅĶĭĶĶěŋĕƟŀĴŌĸȮĔŅĶĽĶƟŅĚĨńĺŐĭĭĕƟŀĴŌĸŐĭĭľĸŅĵĴŇĨŇȮĔŅĶĮĶŃĴĺĸįĸŏĝŇĚ
ĺŇŏėĶŅŃľƢŐĭĭŀŀĬœĸĬƢȮ&őŀŐĸŖĮ'ȮĔŅĶĺŇŏėĶŅŃľƢėĸńĚĕƟŀĴŌĸħƟĺĵŏĪėĬŇėŏľĴŊŀĚĕƟŀĴŌĸȮĔŅĶěńħĔŅĶŏĴĨŅħŅĨŅĕŀĚ
ėĸńĚȮĔŅĶěńħĔŅĶĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚėĸńĚĕƟŀĴŌĸȮĔŅĶĭŌĶĦŅĔŅĶĽŅĶĽĬŏĪĻȮĔŅĶĮĶŃĵŋĔĨƢėĸńĚĕƟŀĴŌĸŐĸŃĔŅĶ
ıńĥĬŅ 
 Introduction to data warehousing, data warehouse architecture, data warehouse 
design, data extraction, cleansing, transformation and loading, multidimensional data 
modeling, Online Analytical Processing (OLAP), data warehouse analytical processing with data 
mining techniques, managing warehouse metadata, handling changes of data warehouse, 
information integration, data warehouse application and development. 
 
ĺ,ėı,Ȯ423 (204423) : ĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ  3(3-0-6) 
CS 423 : Data Mining  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204251 ľĶŊŀ 20425/; ŐĸŃ 208150ȮľĶŊŀ 208263 ľĶŊŀ 
    208264ȮľĶŊŀȮ0.6047 

 ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮŏėĶŊŗŀĚĴŊŀıŊŘĬģŅĬŐĸŃĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸĔƞŀĬȮĔŅĶ
ěŜŅŐĬĔĕƟŀĴŌĸȮĔŅĶĪŜŅŏľĴŊŀĚĽŜŅľĶńĭĨńĺŐĭĭŐĸŃėĺŅĴĽńĴıńĬīƢȮŐĸŃĔŅĶěńħĔĸŋƞĴĕƟŀĴŌĸȮ 
 Basic concepts of data mining, basic tools and data preprocessing, data classification, 
mining for patterns and associations, and data clustering.Ȯ 
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ĺ,ėı,Ȯ424 (204424) : ĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅŀŀĬőĪőĸĵň 3(3-0-6) 
CS 424 : Ontology Design and Development  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204000 ľĶŊŀ 204320 ľĶŊŀ 204321 

 ŐĬĺėŇħŀŀĬőĪőĸĵňȮŏŀĔĽŅĶŏĺŖĭŐĭĭĴňőėĶĚĽĶƟŅĚȮĔŅĶĔŜŅľĬħŏėƟŅĶƞŅĚĪĶńıĵŅĔĶŏĺŖĭȮĳŅļŅŀŀĬőĪőĸ
ĵňŏĺŖĭȮĺŇĻĺĔĶĶĴŀŀĬőĪőĸĵňȮőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĪňŗŒĝƟŀŀĬőĪőĸĵňȮĔŅĶĽŀĭĩŅĴŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵȮĨĶĶĔŃŐĸŃĔġ
ĔŅĶŀĬŋĴŅĬ 
 Ontology concept, structured web documents, defining web resource schema, web 
ontology language, ontology engineering, applications using ontology, querying semantic web, 
logic and inference rules. 
 
ĺ,ėı,Ȯ425 (204425) : ĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶ 3(3-0-6) 
CS 425 : Management Information System  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  20432. ľĶŊŀȮ20432/ ľĶŊŀȮ204325 ľĶŊŀ 204361ȮľĶŊŀ 204360 
 ŐĬŃĬŜŅĶŃĭĭĽŅĶĽĬŏĪĻŐĸŃőĴŏħĸīŋĶĔŇěȮĶŃĭĭĮĶŃĴĺĸįĸĶŅĵĔŅĶīŋĶĔŇěȮĶŃĭĭĽŅĶĽĬŏĪĻĔŅĶ
ěńħĔŅĶŐĸŃīŋĶĔŇěŀńěĜĶŇĵŃȮĶŃĭĭĽĬńĭĽĬŋĬĔŅĶĨńħĽŇĬŒěȮĶŃĭĭĽŅĶĽĬŏĪĻįŌƟĭĶŇľŅĶ ŐĸŃĶŃĭĭįŌƟŏĝňŗĵĺĝŅĠŐĸŃ
ĮƤĠĠŅĮĶŃħŇļģƢ 
 Introduction to information systemȮand business model, business transaction processing 
system, management information system and business intelligence, decision support system, 
executive information system, and expert system and artificial intelligence. 

 
ĺ,ėı,Ȯ426 (204426) : ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 3(2-2-5) 
CS 426 : Data Engineering 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204320 ľĶŊŀ 204321 ľĶŊŀ 229323 

 ĳŅıĶĺĴĕŀĚĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮĔŅĶŐĮĸĚĕƟŀĴŌĸȮĔŅĶĪŜŅėĺŅĴĽŃŀŅħĕƟŀĴŌĸȮĔŅĶĭŌĶĦŅĔŅĶĕƟŀĴŌĸȮĔŅĶ
ĨĶĺěĺŇĬŇěĜńĵĕƟŀĴŌĸŐĸŃĔŅĶĴŀĚĳŅıĕƟŀĴŌĸȮĔŅĶĮĶŃĴĺĸįĸėŋĦĸńĔļĦŃȮėŋĦĳŅıĕƟŀĴŌĸŐĸŃĔŅĶĨĶĺěĽŀĭĕƟŀĴŌĸȮ
ĺŇĻĺĔĶĶĴĕƟŀĴŌĸĕĬŅħŒľĠƞȮĮĶŃŏħŖĬĪƟŅĪŅĵŒĬħƟŅĬĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 
 Overview of data engineering, data transformation, data cleansing, data integration, 
data exploration and data visualization, feature processing, data quality and data auditing, big 
data engineering, challenging issues in data engineering. 
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ĺ,ėı,Ȯ432 (204432) : ĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŅĶŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 3(2-2-5) 
CS 432 : Computer Network Design and Management 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  0.2010 

 ĶŃĭĭŏėĶŊŀĕƞŅĵŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨȮŐĬĺėŇħĔŅĶěńħĽĶĶŏĽƟĬĪŅĚŐĸŃĔŅĶĽƞĚĨƞŀŐıŖĔŏĔĨȮŐĸĬŐĸŃĽĺŇ
ĨĝŇĚȮĔŅĶěńħĽĶĶŏĽƟĬĪŅĚŐĭĭėĚĪňŗȮĔŅĶěńħĽĶĶŏĽƟĬĪŅĚŐĭĭŏĮĸňŗĵĬŐĮĸĚœħƟȮŐĸŃŏĬŖĨŏĺŇĶƢėŐŀħŏħĶĽĪĶŅĬĽŏĸĝńĬȮ
ŐĸŃĔŅĶěńħĔŅĶŏėĶŊŀĕƞŅĵ 
 Network system and internet, concepts of routing and packet forwarding, LAN and 
switching, static routing, dynamic routing and network address translation and network 
management. 
 
ĺ,ėı,Ȯ435 (204435) : ĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬ 3(3-0-6) 
CS 435 : Parallel Processing  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204341 

 ŐĬĺėŇħĕŀĚĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬȮĶŃĭĭľĬƞĺĵėĺŅĴěŜŅĕŀĚĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬȮȮȮĔŅĶ
ěńħĔŅĶľĬƞĺĵėĺŅĴěŜŅĕŀĚĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬȮľĸńĔĔŅĶĮĶŃĴĺĸįĸŐĭĭœĮĮƝœĸĬŇĚŐĸŃĔŅĶĮĶŃĴĺĸįĸ
ŏĺėŏĨŀĶƢȮőėĶĚĽĶƟŅĚŐĸŃĕńŘĬĨŀĬĺŇīňĕŀĚľĬƞĺĵĮĶŃĴĺĸįĸŐĭĭŀŅŏĶĵƢȮĽĩŅĮƤĨĵĔĶĶĴŐĭĭĴńĸĨŇőıĶŏĞĽŏĞŀĶƢŐĸŃ
ĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃŐĽĕƟŀĴŌĸŐĸŃĔŅĶėŜŅĬĺĦħƟĺĵĺĚěĶĶĺĴėĺŅĴěŋĽŌĚĴŅĔ&ĺňŐŀĸŏŀĽœŀ'Ȯ
ĨńĺŀĵƞŅĚĕŀĚĶŃĭĭŐĭĭĴńĸĨŇőıĶŏĞĽŏĞŀĶƢ 
 Parallel processing concepts, parallel processing memory systems, parallel 
processing memory management, principles of pipelining and vector processing, structures and 
algorithms for array processor, multiprocessor architecture and programming, data flow 
computers and Very Large Scale Integration (VLSI) computations and example of 
multiprocessor systems. 
 
ĺ,ėı,Ȯ441 (204441) : ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĪŜŅĚŅĬľĸŅĵŀĵƞŅĚıĶƟŀĴĔńĬŐĸŃ 3(3-0-6) 
     ĶŃĭĭĔĶŃěŅĵ 
CS 441 : Concurrent Programming and Distributed System 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204341 

 ĳŅıĶĺĴĕŀĚĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĪŜŅĚŅĬľĸŅĵŀĵƞŅĚıĶƟŀĴĔńĬȮŐĭĭěŜŅĸŀĚĕŀĚĳŅĺŃıĶƟŀĴĔńĬȮ
őĮĶŐĔĶĴŐĭĭĪŜŅĚŅĬľĸŅĵŀĵƞŅĚıĶƟŀĴĔńĬőħĵĔŅĶŒĝƟľĬƞĺĵėĺŅĴěŜŅĶƞĺĴĔńĬȮőĮĶŐĔĶĴŐĭĭĪŜŅĚŅĬľĸŅĵŀĵƞŅĚ
ıĶƟŀĴĔńĬőħĵĔŅĶĽƞĚĕƟŀĴŌĸȮŏĺĸŅŐĸŃĽĩŅĬŃĽƞĺĬĔĸŅĚȮĶŅĵĔŅĶŐĸŃĔŅĶėĺĭėŋĴĳŅĺŃıĶƟŀĴĔńĬȮĳŅıĶĺĴĕŀĚ
ĶŃĭĭĔĶŃěŅĵȮĳŅĺŃıĶƟŀĴĔńĬŒĬĶŃĭĭĔĶŃěŅĵȮŐĸŃĨńĺŀĵƞŅĚ 
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 Overview of concurrent programming, concurrency model, resource sharing 
concurrent programming, message passing concurrent programming, time and global states, 
transaction and concurrency control, distributed system overview, concurrency in distributed 
system and examples. 
 
ĺ,ėı,Ȯ442 (204442) : ĔŅĶĽĶƟŅĚėŀĴœıŏĸŀĶƢ 3(3-0-6) 
CS 442 : Compiler Construction 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204315 

    ĭĪĬŜŅĕŀĚĨńĺŐĮĸĳŅļŅėŀĴıŇĺŏĨŀĶƢȮĔŅĶĺŇŏėĶŅŃľƢėŜŅĻńıĪƢȮĨŅĶŅĚĽńĠĸńĔļĦƢȮĔŅĶĺŇŏėĶŅŃľƢ
ĺŅĔĵĽńĴıńĬīƢȮĔŅĶĔƞŀŏĔŇħĶľńĽĶŃľĺƞŅĚĔĸŅĚȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴľĴŅĵȮĽĳŅıŐĺħĸƟŀĴĶńĬœĪĴƢȮŐĸŃĔŅĶĔƞŀĔŜŅŏĬŇħ
ĶľńĽŐĸŃĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅı 

    Introduction to compiler, lexical analysis, symbol tables, syntax analysis, 
intermediate code generation, semantic analysis, runtime environment, and code generation 
and optimization. 

 
ĺ,ėı,Ȯ443 (204443) : ėĺŅĴĮĸŀħĳńĵŒĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
CS 443 : Computer System Security 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204341 

 ĳŅıĶĺĴĕŀĚĶŃĭĭėĺŅĴĮĸŀħĳńĵȮĔŅĶıŇěŅĶĦŅĔŅĶěńħĔŅĶėĺŅĴĮĸŀħĳńĵȮĔŅĶĺŇŏėĶŅŃľƢĳńĵėŋĔėŅĴ
ŐĸŃĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚȮėĺŅĴĮĸŀħĳńĵȮĔŅĶŏĕƟŅĶľńĽŐĸŃĔŅĶĩŀħĶľńĽŏĭŊŘŀĚĨƟĬȮĔŅĶĮĶŃĵŋĔĨƢŏĪėőĬőĸĵňėĺŅĴ
ĮĸŀħĳńĵȮĕƟŀĔġľĴŅĵŐĸŃěĶŇĵīĶĶĴħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮŐĸŃĔĶĦňĻŉĔļŅėĺŅĴĮĸŀħĳńĵŒĬ
ĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
 Overview of security system, security management consideration, threats analysis 
and risk management, security, basic encryption and decryption, security technology 
application, legal and ethical issues in computer security, and case study in computer system 
security. 
 
ĺ,ėı,Ȯ452 (204452) : ĪķļġňĔŅĶėŜŅĬĺĦ 3(3-0-6) 
CS 452 : Theory of Computation 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  20203/ȮľĶŊŀȮ0.2030; ŐĸŃȮ0.4/61ȮľĶŊŀȮ0.406/ 

 ĔŅĶŐĵĔĮĶŃŏĳĪĮƤĠľŅĨŅĴėĺŅĴĵŅĔĕŀĚĔŅĶėŜŅĬĺĦĮƤĠľŅĪňŗĴňėĺŅĴĵŅĔĨƞŅĚĔńĬȮȮĪķļġňŀŀőĨŏĴ
ĨŅȮĪķļġňĔŅĶėŜŅĬĺĦœħƟŐĸŃĔŅĶĸħĪŀĬȮȮĪķļġňėĺŅĴĞńĭĞƟŀĬ  
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 Classifying problems by theȮdifferent in computational hardness, automata theory, 
computability theory and reductions, and complexity theory. 
 
ĺ,ėı,Ȯ453 (204453) : ĔŅĶĶŌƟěŜŅŐĭĭ 3(2-2-5) 
CS 453 : Pattern Recognition 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204251ȮľĶŊŀȮ0.205/; ŐĸŃȮ20613. ľĶŊŀȮ208263ȮľĶŊŀȮ0.6042Ȯ 
   ľĶŊŀȮȮ0.6047 

 ĳŅıĶĺĴĕŀĚĔŅĶĶŌƟěŜŅŐĭĭȮĔŅĶŐĪĬŐĭĭȮĕńŘĬĨŀĬĺŇīňŏıŊŗŀĬĭƟŅĬŒĔĸƟĪňŗĽŋħȮĨńĺěŜŅŐĬĔŏĭĽƢȮĨƟĬœĴƟĔŅĶ
ĨńħĽŇĬŒěȮőėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃŏėĶŊŗŀĚĔĸŏĺĔŏĨŀĶƢĽĬńĭĽĬŋĬȮŐĸŃĮƤĠľŅĝńŘĬĕƟŀĴŌĸŀĽĴħŋĸ 
 Overview of pattern recognition, pattern representation, nearest neighbor 
algorithms, Bayes classifiers, decision trees, neural networks and support vector machines, and 
class imbalance problem.  
 
ĺ,ėı,Ȯ232Ȯ&0.2232) : ŀńĸĔŀĶŇĪŉĴŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴŒĬĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚ 3(2-2-5) 
  ĔŅĶěńħ 
CS 454 : Combinatorial Optimization Algorithms and Programming 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204451 

 ĭĪĬŜŅȮĨƟĬœĴƟŐĸŃŏĽƟĬĪŅĚȮĮƤĠľŅĨŜŅŐľĬƞĚȮĮƤĠľŅĸŜŅħńĭĵƞŀĵȮĔŅĶĔŜŅľĬħŐĸŃĔŅĶěńĭėŌƞȮŏėĶŊŀĕƞŅĵ
ĔŅĶœľĸȮŏĞĨŏĽĩňĵĶŐĸŃĔŅĶĪŅĽňȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏıŇŗĴŏĨŇĴ 
 Introduction, trees and paths, location Problems, subsequence problems, 
assignments and matchings, network flow, stable sets and coloring, and additional applications. 
 
ĺ,ėı,Ȯ456 (204456) : ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3(3-0-6) 
CS 456 : Machine Learning 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204251 ľĶŊŀȮ0.205/;ȮŐĸŃ 206112 ŐĸŃ 208150 ľĶŊŀ 208263 ľĶŊŀȮ

208264 ľĶŊŀ 0.6047 

 ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĴňįŌƟĽŀĬȮĔŅĶĺŇŏėĶŅŃľƢĪňŗœĴƞĕŉŘĬĔńĭĕńŘĬĨŀĬ
ĺŇīňȮĔŅĶŏĶňĵĬĶŌƟŐĭĭœĴƞĴňįŌƟĽŀĬȮŐĸŃĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĽĶŇĴĔŜŅĸńĚ 
 Basic concepts of machine learning, supervised learning, algorithm independent 
analysis, unsupervised learning, and reinforcement learning. 
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ĺ,ėı,Ȯ471 (204471) : ĮƤĠĠŅĮĶŃħŇļģƢ 3(3-0-6) 
CS 471 : Artificial Intelligence 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204251ȮľĶŊŀȮ0.205/; ŐĸŃ 206183 ľĶŊŀȮ206281 

 ĭĪĬŜŅŏĔňŗĵĺĔńĭĮƤĠĠŅĮĶŃħŇļģƢȮĶŃŏĭňĵĭĺŇīňĔŅĶŐĔƟĮƤĠľŅȮĔŅĶŐĪĬėĺŅĴĶŌƟȮĶŃĭĭįŌƟŏĝňŗĵĺĝŅĠȮĔŅĶ
ŏĶňĵĬĶŌƟŒĬĶŃĭĭĮƤĠĠŅĮĶŃħŇļģƢȮŐĸŃĳŅļŅĪŅĚĮƤĠĠŅĮĶŃħŇļģƢ 
 Introduction to artificial intelligence, problem solving methodology, knowledge 
representation, expert system, learning in artificial intelligence and artificial intelligence 
languages. 
 
ĺ,ėı,Ȯ481 (204481) : ĔŜŅľĬħĔŅĶŏĝŇĚėĦŇĨĻŅĽĨĶƢŐĸŃĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
CS 481 : Mathematical Programming and Software 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  20416/ ŐĸŃ 206133 

 ŐĬĺėŇħĕŀĚĔŜŅľĬħĔŅĶŏĝŇĚėĦŇĨĻŅĽĨĶƢȮıŊŘĬģŅĬıňĝėĦŇĨŏĝŇĚŏĽƟĬȮĔŜŅľĬħĔŅĶŏĝŇĚŏĽƟĬȮȮĔŜŅľĬħĔŅĶ
ěŜŅĬĺĬŏĨŖĴȮȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŀƞŀĬœľĺȮĔŜŅľĬħĔŅĶœĴƞŏĝŇĚŏĽƟĬȮŐĸŃĪķļġňŏĔĴ 
 Concept of mathematical programming, basic linear algebra, linear programming, 
integer programming, sensitivity analysis, non-linear programming, and game theory. 
 
ĺ,ėı,Ȯ482 (204482) : ĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅŐĸŃŐĭĭěŜŅĸŀĚ 3(3-0-6) 
CS 482 : Simulation and Modelling 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  0.20.1ȮľĶŊŀȮ204211 ľĶŊŀȮ204214ȮľĶŊŀȮ204215ȮľĶŊŀȮ204216ȮľĶŊŀȮ 
    204217ȮľĶŊŀȮ204219ȮľĶŊŀȮ007001;ȮŐĸŃȮ206112;ȮŐĸŃȮ20803.ȮľĶŊŀȮ 
    0.6263ȮľĶŊŀȮ0.6042ȮľĶŊŀȮ0.6047 

 ĭĪĬŜŅŏĔňŗĵĺĔńĭĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅȮŏĪėĬŇėĪŅĚĽĩŇĨŇĽŜŅľĶńĭĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅȮĔŅĶěŜŅĸŀĚ
ŐĭĭĮƤĠľŅŐĭĭĨƞŀŏĬŊŗŀĚȮĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅŐĭĭœĴƞĨƞŀŏĬŊŗŀĚȮĳŅļŅĪňŗŒĝƟŒĬĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅȮĶŃŏĭňĵĭ
ĺŇīňĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŐĭĭěŜŅĸŀĚ 
 Introduction to simulation, statistical techniques for simulation, continuous 
simulations, discrete simulations, simulation languages, simulation methodologies, simulation 
applications. 
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ĺ,ėı,Ȯ483 (204483) : ĔŅĶĴŀĚŏľŖĬĕŀĚėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
CS 483 : Computer Vision  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  204382 ľĶŊŀ 204383 

 ĭĪĬŜŅŐĸŃėĺŅĴĽńĴıńĬīƢĔńĭĽŅĕŅŀŊŗĬȮĔŅĶĺŇŏėĶŅŃľƢĳŅıŏĔŖĭĭŇĨŏħňĵĺȮĭĶŇŏĺĦĕŀĚěŋħĳŅıĪňŗŏĝŊŗŀĴĨƞŀ
ĔńĬȮĶŃĭĭĕŀĚĨńĺĔĶŀĚȮĔŅĶĽĔńħŐĸŃĔŅĶĺŇŏėĶŅŃľƢĸńĔļĦŃŏħƞĬȮĔŅĶŐĪĬŏĽƟĬĶŀĭĕŀĭȮĨńĺĭŀĔĸĺħĸŅĵĽŜŅľĶńĭ
ĔŅĶĴŀĚŏľŖĬĕŀĚėŀĴıŇĺŏĨŀĶƢȮĪńĻĬĻŅĽĨĶƢȮĔŅĶĽĶƟŅĚŐĸŃĶŃĭĭĻńıĪƢĳŅıȮĔŅĶĴŀĚŏľŖĬŒĬĴŋĴĴŀĚĽŅĴĴŇĨŇĪŅĚ
ŏĶĕŅėĦŇĨȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶĴŀĚŏľŖĬĕŀĚėŀĴıŇĺŏĨŀĶƢ 
 Introduction and relationships to other fields, binary image analysis, region of 
connected pixels, systems of filters, feature extraction and analysis, contour representation, 
texture descriptors for computer vision, optics, image formation and terminology, geometric 
stereo vision, and computer vision applications. 
 
ĺ,ėı,Ȯ494 (204494) : ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ/ 3(3-0-6) 
CS 494 : Selected Topics in Computer Science 1  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ŏĮƦĬĔŅĶĭĶĶĵŅĵŒĬľńĺĕƟŀŒľĴƞĨƞŅĚŕȮĪňŗŏĮƦĬĪňŗĬƞŅĽĬŒěŒĬĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĔĶŃĭĺĬĺŇĝŅĬňŘ
ĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĞŘŜŅȮŐĸŃĬńĭľĬƞĺĵĔŇĨœħƟĽŜŅľĶńĭľńĺĕƟŀĪňŗĨƞŅĚĔńĬ 
 Lecture series are offered on topics of current interest in any area of Computer 
science. This course may be repeated for further credits on different topics. 
 
ĺ,ėı,Ȯ495 (204495) : ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ0 3(3-0-6) 
CS 495 : Selected Topics in Computer Science 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ŏĮƦĬĔŅĶĭĶĶĵŅĵŒĬľńĺĕƟŀŒľĴƞĨƞŅĚŕȮĪňŗŏĮƦĬĪňŗĬƞŅĽĬŒěŒĬĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĔĶŃĭĺĬĺŇĝŅĬňŘ
ĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĞŘŜŅȮŐĸŃĬńĭľĬƞĺĵĔŇĨœħƟĽŜŅľĶńĭľńĺĕƟŀĪňŗĨƞŅĚĔńĬ 
 Lecture series are offered on topic of current interest in any area of Computer 
science. This course may be repeated for further credits on different topics. 
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ĺ,ėı,Ȯ712 (204712) : ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
CS 712 : Computer Systems and Networks 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĶŃĭĭėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬȮĽĩŅĮƤĨĵĔĶĶĴľĬƞĺĵĮĶŃĴĺĸįĸȮőėĶĚĽĶƟŅĚĔŅĶŏĝŊŗŀĴĨƞŀĳŅĵŒĬ
ėŀĴıŇĺŏĨŀĶƢȮĶŃĭĭĮĢŇĭńĨŇĔŅĶŏĭŊŘŀĚĨƟĬȮĔŅĶěńħĔŅĶĔĶŃĭĺĬĔŅĶȮĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěŜŅȮŏėĶŊŀĕƞŅĵ
ėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬȮĪňĞňıň-œŀıňȮėĺŅĴĴńŗĬėĚĕŀĚŏėĶŊŀĕƞŅĵ 
 Introduction to computer systems, processor architectures, computer 
interconnection structures, introduction to operating systems, process management, memory 
management, introduction to computer networks, TCP/IP, network security 
 
ĺ,ėı,Ȯ713 (204713) : ĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞ 3(3-0-6) 
CS 713 : Cloud Computing and Big Data 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĳŅıĶĺĴĕŀĚĔŅĶėŜŅĬĺĦŐĭĭĔĸŋƞĴŏĴęȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĔŅĶĮĢŇĽńĴıńĬīƢŐĸŃĔŅĶėŜŅĬĺĦȮ
ŏĪėőĬőĸĵňŏĽĴŊŀĬȮĕƟŀĴŌĸĕĬŅħŒľĠƞŏĭŊŘŀĚĨƟĬȮĨńĺŐĭĭĕƟŀĴŌĸĕĬŅħŒľĠƞŐĸŃĶŌĮŐĭĭĕŀĚĕƟŀĴŌĸȮĶŃĭĭŏĔŖĭĕƟŀĴŌĸ
ŐĭĭĔĸŋƞĴŏĴęȮĨƟĬŐĭĭĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĔĶŃěŅĵȮĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸĕĬŅħŒľĠƞȮ 
 Overview of cloud computing, interactive and computing infrastructure, 
virtualization technology, introduction to big data, big data models and data format, cloud 
storage system, distributed programming models, big data processing 
 
ĺ,ėı,Ȯ715 (204715) : ĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ 3(3-0-6) 
CS 715 : Intelligent Embedded System 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃŏĭŊŘŀĚĨƟĬȮĔŅĶěŜŅĸŀĚĶŃĭĭȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĭĬĶŃĭĭİƤĚĨńĺȮĨńĺĶńĭĶŌƟŐĸŃ
ŀŋĮĔĶĦƢĪŜŅĚŅĬȮĶŃĭĭŏėĶŊŀĕƞŅĵĨńĺĶńĭĶŌƟȮĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮıŊŘĬģŅĬĶŃĭĭėĺĭėŋĴŐĭĭŏĮƕħŐĸŃŐĭĭĮƕħȮ
ĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŃĭĭĨńħĽŇĬŒěŀńĨőĬĴńĨŇȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ 
 Introduction to intelligent embedded system, system modeling, embedded system 
programming, sensor and actuator, sensors network, signal processing, basic control system: 
open and closed loop control, learning and automated decision making, applications of 
intelligent embedded system 
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ĺ,ėı,Ȯ721 '0.250/&  : ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 3(3-0-6) 
CS 721 : Data Engineering  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶěŜŅĸŀĚĕƟŀĴŌĸȮĽĩŅĮƤĨĵĔĶĶĴĶŃĭĭŐĸŃŐıĸĨĲŀĶƢĴȮėĺŅĴĴńŗĬėĚĕŀĚĕƟŀĴŌĸȮ
ĔŅĶĶĺĴĕƟŀĴŌĸȮĔŅĶĪŜŅĕƟŀĴŌĸŒľƟŏľĴŅŃĽĴĪňŗĽŋħȮĔŅĶĔŜŅľĬħĴŅĨĶģŅĬĕƟŀĴŌĸŐĸŃĔŅĶŐĭƞĚĔńĬŒĝƟĕƟŀĴŌĸȮŏĕĨĕŀĚĔŅĶ
ěńħĔŅĶĕƟŀĴŌĸ 
 Data analysis and modeling, system architecture and platform, data security, data 
integration, data optimization, data standardization and sharing, areas of data management 
 
ĺ,ėı,Ȯ725 (204725) : ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3(3-0-6) 
CS 725 : Data Analytics and Machine Learning 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĨńĺŐĭĭĔŅĶĪŜŅĬŅĵȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶěńħĔĸŋƞĴȮĔŅĶěńħľĴĺħľĴŌƞȮĔŅĶĺŇŏėĶŅŃľƢĩħĩŀĵȮĔŅĶŒľƟėŃŐĬĬ
ŐĸŃĔŅĶěńħĸŜŅħńĭȮĔŅĶŏĶňĵĬĶŌƟőėĶĚĽĶƟŅĚȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĔŉŗĚĴňįŌƟĽŀĬȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĽĶŇĴĔŜŅĸńĚ 
 Predictive analytics, cluster analysis, classification, regression analysis, scoring and 
ranking, structure learning, semi-supervised learning, reinforcement learning 
 
ĺ,ėı,Ȯ728 (204728) : ĔŅĶěńħħŜŅŏĬŇĬĔŅĶĕƟŀĴŌĸ 3(3-0-6) 
CS 728 : Data Manipulation  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĔŅĶŐĪĬŐĸŃĔŅĶœħƟĴŅĞŉŗĚĕƟŀĴŌĸȮĔŅĶŐĮĸĚŐĸŃĔŅĶĨĶĺěĝŜŅĶŃĕƟŀĴŌĸȮĔŅĶĮĶŃĴĺĸįĸėŋĦĸńĔļĦŃȮ
ĔĶŃĭĺĬĔŅĶĕŀĚĔŅĶĽĔńħȮĔŅĶŐĮĸĚŐĸŃĔŅĶĭĶĶěŋȮ&ŀňĪňŐŀĸ'ȮĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸ 
 Data representations and acquisitions, data transformation and cleansing, feature 
processing, process of Extraction Transformation and Load (ETL), data presentation 
 
ĺ,ėı,Ȯ732 (204732) : ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3(3-0-6) 
CS 732 : Software Engineering : Theory and Application 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĞŀĲĨƢŐĺĶƢȮůȮĮƤĠľŅŐĸŃőŀĔŅĽȮėŋĦĳŅıĞŀĲĨƢŐĺĶƢŐĸŃĔŅĶŒĝƟĞŘŜŅŒĬĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ
ĔĶŃĭĺĬĔŅĶĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮĔŅĶěńħĔŅĶőėĶĚĔŅĶĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮĔŅĶœħƟĞŉŗĚėĺŅĴĨƟŀĚĔŅĶĞŀĲĨƢŐĺĶƢȮ
ĔŅĶĶŃĭŋĕƟŀĔŜŅľĬħėĺŅĴĨƟŀĚĔŅĶĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŀŀĔŐĭĭŒĬĔĶŃĭĺĬĪńĻĬƢĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭŏĝŇĚ
őėĶĚĽĶƟŅĚȮĔŅĶĶŃĭŋĕƟŀĔŜŅľĬħėĺŅĴĨƟŀĚĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŀŀĔŐĭĭŒĬĔĶŃĭĺĬĪńĻĬƢĔŅĶĺŇŏėĶŅŃľƢ
ĶŃĭĭŏĝŇĚĺńĨĩŋȮėŋĦĸńĔļĦŃĕŀĚĔŅĶŀŀĔŐĭĭĪňŗħň8ȮĔŅĶĽŃĪƟŀĬĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭŏĝŇĚőėĶĚĽĶƟŅĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢ
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ĶŃĭĭŏĝŇĚĺńĨĩŋȮĔŅĶŏĕňĵĬĶľńĽėŜŅĽńŗĚŐĸŃĔŅĶěńħĔŅĶőėĶĚŐĭĭȮĔŅĶĪħĽŀĭŐĸŃĔŅĶĪŜŅŒľƟŏĔŇħįĸȮĔŅĶĭŜŅĶŋĚĶńĔļŅ
ŐĸŃĺŇĺńĥĬŅĔŅĶĞŀĲĨƢŐĺĶƢȮŏėĶŊŗŀĚĴŊŀĝƞĺĵĪŅĚėŀĴıŇĺŏĨŀĶƢħƟŅĬĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 
 Software-problem and prospect, software quality and reuse in software engineering, 
software engineering process, managing software engineering projects, acquiring software 
requirements, specifying requirements, analysis and design in the structured systems analysis 
paradigm, specifying requirements, analysis and design in the object-oriented paradigm, the 
features of a good design: a reflection on structured systems analysis and object-oriented 
systems analysis, coding and configuration management, testing and implementation, 
maintenance and software evolution, computer-aided software engineering tools 
 
ĺ,ėı,Ȯ735 (204735) : ĔŅĶĮĶŃĴĺĸįĸŐĸŃĕńŘĬĨŀĬĺŇīň 3(3-0-6) 
CS 735 : Computation and Algorithms 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĪķļġňĳŅļŅȮĪķļġňŀŀőĨŏĴĨŅŐĸŃĨńĺŐĭĭĔŅĶĮĶŃĴĺĸįĸȮĪķļġňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĴĺĸįĸȮ
ĪķļġňėĺŅĴĞńĭĞƟŀĬȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĕńŘĬĨŀĬĺŇīňŐĭĭĸŃőĴĭȮĔŅĶėƟĬľŅŏĜıŅŃĪňŗȮŏĴĨŅŁŇĺĶŇĽĨŇĔȮĔŜŅľĬħĔŅĶ
ıĸĺńĨ 
 Language theory, automata theory and computational models, computability 
theory, complexity theory, data structures, greedy algorithms, local search, metaheuristics, 
dynamic programming 
 
ĺ,ėı,Ȯ736 (204736) : ĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
CS 736 : Software Process Improvement 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĔĶŀĭĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢȮ&ŏŀĽıňœŀ'ȮĔĶŃĭĺĬĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀŏŀĽıňœŀȮĞňŏŀŖĴŏŀŖĴ
œŀȮ&ŐĭĭěŜŅĸŀĚĺŋĥŇĳŅĺŃėĺŅĴĽŅĴŅĶĩ'ȮĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢĽƞĺĬĭŋėėĸŐĸŃĪňĴȮ&ıňŏŀĽıňŐĸŃȮĪňŏŀĽıň'ȮĔŅĶ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢŏĝŇĚĮĢŇĭńĨŇȮĺŇīňĮĶŃŏĴŇĬĴŅĨĶģŅĬŐĭĭěŜŅĸŀĚĺŋĥŇĳŅĺŃėĺŅĴĽŅĴŅĶĩĽŜŅľĶńĭĔŅĶ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ&ĽŐėĴœı'ȮĮĶŃŏħŖĬĔŅĶĺŇěńĵŐĸŃŐĬĺőĬƟĴĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ 
 Software Process Improvement (SPI) framework, the SPI process and tools, the CMMI 
(Capability Maturity Model Integration), Personal and Team Software Process (PSP and TSP), 
practical software process improvement, the Standard CMMI Appraisal Method for Process 
Improvement (SCAMPI), research issues and trend of software process improvement 
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ĺ,ėı,Ȯ737 (204737) : ĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢ 3(3-0-6) 
CS 737 : Software Quality Engineering 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢŏĭŊŘŀĚĨƟĬȮėŋĦĸńĔļĦŃėŋĦĳŅıĞŀĲĨƢŐĺĶƢȮĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĞŀĲĨƢŐĺĶƢȮĔŇěĔĶĶĴĪħĽŀĭȮŏĪėĬŇėĔŅĶĪħĽŀĭȮĶŃħńĭĕŀĚĔŅĶĪħĽŀĭȮıŊŘĬģŅĬĔŅĶĺńħȮĔŅĶĺńħėŋĦĳŅı
ĞŀĲĨƢŐĺĶƢȮĔŅĶĪħĸŀĚŒĬĴŅĨĶĺńħėŋĦĳŅıĞŀĲĨƢŐĺĶƢȮŐĸŃĮĶŃŏħŖĬĔŅĶĺŇěńĵŐĸŃĔŅĶĮĶŃĵŋĔĨƢėŋĦĳŅıĞŀĲĨƢŐĺĶƢ 
 Introduction to software quality engineering, software quality attributes, software 
quality assurance, test activities, testing techniques, level of testing, fundamentals of 
measurement, software quality measurement, experiment in software quality metric, research 
issues and application of software quality 
 
ĺ,ėı,Ȯ779 (204779) : ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 2(2-0-4) 
CS 779 : Selected Topics in Computer Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

  ĔŅĶĻŉĔļŅľńĺĕƟŀĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĔŅĶıńĥĬŅŒľĴƞŕŒĬĽŅĕŅĨƞŅĚŕĪŅĚħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏĕƟĴ 
 Intensive study of current interesting topics and new development in various fields 
of computer science. 
 
ĺ,ėı,Ȯ789 (204789) : ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3(3-0-6) 
CS 789 : Selected Topics in Computer Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

 ĔŅĶĻŉĔļŅľńĺĕƟŀĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĔŅĶıńĥĬŅŒľĴƞŕŒĬĽŅĕŅĨƞŅĚŕĪŅĚħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮŀĵƞŅĚŏĕƟĴ 
 Intensive study of current topics of interest and new developments in various fields 
of computer science. 
 
ĺ,ėĦ,Ȯ325 (206325) : ıňĝėĦŇĨŏĝŇĚŏĽƟĬ  3(3-0-6) 
MATH 103 : Linear Algebra 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  206112 ľĶŊŀ 206203 ľĶŊŀ 206261 

 ĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬŐĸŃŏĴĪĶŇĔĞƢȮħňŏĪŀĶƢĴŇŐĬĬĨƢȮĮĶŇĳŌĴŇŏĺĔŏĨŀĶƢȮĔŅĶŐĮĸĚŏĝŇĚŏĽƟĬȮėƞŅ
ĸńĔļĦŃŏĜıŅŃŐĸŃŏĺĔŏĨŀĶƢĸńĔļĦŃŏĜıŅŃȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĮĶŇĳŌĴŇįĸėŌĦĳŅĵŒĬ 
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 System of linear equations and matrices. Determinants. Vector spaces. Linear 
transformations. Eigenvalues and eigenvectors and some applications, Inner product spaces. 
 
ĺ,ėĦ,Ȯ114Ȯ&0.4114' 8 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/  1&1+.+4' 
MATH 114 : Real analysis / 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  206217  

 ěŜŅĬĺĬěĶŇĚȮĸŜŅħńĭŐĸŃŀĬŋĔĶĴĕŀĚěŜŅĬĺĬȮĸŇĴŇĨŐĸŃĳŅĺŃĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮĔŅĶľŅŀĬŋıńĬīƢȮ
ĮĶŇıńĬīƢŐĭĭĶňĴńĬĬƢ 
 Real numbers, sequences and series of numbers, limits and continuity of functions, 
differentiation, Riemann integral. 
 
ĺ,ėĦ,Ȯ370 (206370) : ėĺŅĴĬƞŅěŃŏĮƦĬȮ1  3(3-0-6) 
MATH 15. : Probability 1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  206112 ľĶŊŀ 206203 ľĶŊŀ 206261 

 ĶŅĔģŅĬĕŀĚėĺŅĴĬƞŅěŃŏĮƦĬȮėĺŅĴĬƞŅěŃŏĮƦĬĴňŏĚŊŗŀĬœĕȮĨńĺŐĮĶĽŋƞĴȮėƞŅėŅħľĺńĚŐĸŃőĴŏĴĬĨƢĕŀĚĨńĺ
ŐĮĶĽŋƞĴȮĔŅĶĮĶŃĴŅĦĨńĺŐĮĶĽŋƞĴ 
 Foundation of probability, conditional probability, random variables, expectation 
and moment of random variables, approximation of random variables. 
 
ĺ,ėĦ,Ȯ428 (206428) : ĪķļġňĶľńĽ  3(3-0-6) 
MATH 428 : Coding Theory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  206321 ľĶŊŀȮ0.4105 

 ĭĪĬŜŅĽŌƞĪķļġňĶľńĽȮĶľńĽŏĝŇĚŏĽƟĬȮĕŀĭŏĕĨĕŀĚĶľńĽŐĸŃĶľńĽȮĶľńĽıľŋĬŅĴ 
 Introduction to coding theory, linear codes, bounds in coding theory and codes, 
polynomial codes, 
 
ĺ,ėĦ,Ȯ463 (206463) : ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĔŜŅľĬħ 3(3-0-6) 
MATH 441 : Deterministic Optimization 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  206325 ŐĸŃ 206336 

 ŐĭĭěŜŅĸŀĚĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĔŜŅľĬħȮĔŜŅľĬħĔŅĶŏĝŇĚŏĽƟĬȮĔŜŅľĬħĔŅĶŏĝŇĚěŜŅĬĺĬŏĨŖĴȮĔŅĶ
ĺŇŏėĶŅŃľƢőėĶĚĕƞŅĵȮĔŜŅľĬħĔŅĶŏĝŇĚŏĮƚŅľĴŅĵȮĔŜŅľĬħĔŅĶœĴƞŏĝŇĚŏĽƟĬ 
 Deterministic optimization models, linear programming, integer programming, 
network analysis, goal programming and nonlinear programming, 
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ĺ,ėĦ,Ȯ476 (206476) : ĪķļġňŏĔĴ  3(3-0-6) 
MATH 454 : Game Theory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1 

 ŏĔĴŐĭĭŏĸƞĬıĶƟŀĴĔńĬĪňŗĴňĕƟŀĴŌĸėĶĭĩƟĺĬȮŏĔĴŐĭĭŏĸƞĬœĴƞıĶƟŀĴĔńĬĪňŗĴňĕƟŀĴŌĸėĶĭĩƟĺĬȮŏĔĴŐĭĭŏĸƞĬ
ıĶƟŀĴĔńĬĪňŗĴňĕƟŀĴŌĸœĴƞėĶĭĩƟĺĬȮŏĔĴŐĭĭŏĸƞĬœĴƞıĶƟŀĴĔńĬĪňŗĴňĕƟŀĴŌĸœĴƞėĶĭĩƟĺĬ 
 Static games of complete information, dynamic games of complete information, 
static games of incomplete information, dynamic games of incomplete information. 
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 1.1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 15ȮľĬƞĺĵĔŇĨ 
 001101ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1  3ȮľĬƞĺĵĔŇĨ 
 001102ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 3ȮľĬƞĺĵĔŇĨ
 001201ȮĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ Ȯ3ȮľĬƞĺĵĔŇĨ
 001225ȮĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň Ȯ3ȮľĬƞĺĵĔŇĨ 
 204100ȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3ȮľĬƞĺĵĔŇĨ 
ȮȮ1.1.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴ 3ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ   
 201190ȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅ 3ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
 
ȮȮ1.1.3 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ Ȯ6ȮľĬƞĺĵĔŇĨ 
 140104ȮĔŅĶŏĮƦĬıĸŏĴŊŀĚ Ȯ3ȮľĬƞĺĵĔŇĨ 
 201111ȮőĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ Ȯ3ȮľĬƞĺĵĔŇĨ 
  
1.2 ĺŇĝŅŏĸŊŀĔ  6ȮľĬƞĺĵĔŇĨ 
 ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ3ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ6ȮľĬƞĺĵĔŇĨȮěŅĔ
ĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ  
 050100ȮĔŅĶŒĝƟĳŅļŅœĪĵ Ȯ3ȮľĬƞĺĵĔŇĨ  
 074100ȮőĳĝĬŅĔŅĶŏıŊŗŀĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅı Ȯ3ȮľĬƞĺĵĔŇĨ
 701181ȮĔŅĶĭńĠĝňĽŜŅľĶńĭįŌƟĪňŗœĴƞŒĝƞĬńĔĭńĠĝň Ȯ3ȮľĬƞĺĵĔŇĨ 

1. ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ 30ȮľĬƞĺĵĔŇĨ 
1.1 ĺŇĝŅĭńĚėńĭ  
 
 
 
 
 
 
  ŏľĴŊŀĬŏħŇĴ 
 
 
 
 
 
 
  
 
1.2 ĺŇĝŅŏĸŊŀĔ  6ȮľĬƞĺĵĔŇĨ 
  
 
 
  ŏľĴŊŀĬŏħŇĴ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
 702101ȮĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ Ȯ3ȮľĬƞĺĵĔŇĨ 
 
ȮȮȮȮȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ 
 013110ȮěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ Ȯ3ȮľĬƞĺĵĔŇĨ 
 176100ȮĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ Ȯ3ȮľĬƞĺĵĔŇĨ  
 201114ȮĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ Ȯ3ȮľĬƞĺĵĔŇĨ 
 703103ȮĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ Ȯ3ȮľĬƞĺĵĔŇĨ 
 751100ȮŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ Ȯ3ȮľĬƞĺĵĔŇĨ 
 851103ȮĝňĺŇĨŐĸŃĽńĚėĴįƞŅĬĽŊŗŀ Ȯ3ȮľĬƞĺĵĔŇĨ 
 
 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 
 801100ȮĽĩŅĮƤĨĵĔĶĶĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ Ȯ3ȮľĬƞĺĵĔŇĨ
 951100ȮĝňĺŇĨĽĴńĵŒľĴƞĔńĭŐŀĬĬŇŏĴĝńĬ Ȯ3ȮľĬƞĺĵĔŇĨ 

 
 
 
 
 
 
 
  ŏľĴŊŀĬŏħŇĴ 
 

0,ȮľĴĺħĺŇĝŅŏĜıŅŃ 
  ŐįĬȮ/ œĴƞĬƟŀĵĔĺƞŅȮ76ȮľĬƞĺĵĔŇĨ 
  ŐįĬȮ0 œĴƞĬƟŀĵĔĺƞŅȮ77ȮľĬƞĺĵĔŇĨ 
  
 
 
 
 
 
2.1 ĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ02ȮȮľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮ 

202101ȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 3ȮľĬƞĺĵĔŇĨ 
202103ȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 1ȮľĬƞĺĵĔŇĨ 
Ȯ 
 

0,ȮľĴĺħĺŇĝŅŏĜıŅŃ 
ŐįĬĮĔĨŇ ȮœĴƞĬƟŀĵĔĺƞŅȮȮȮ76ȮľĬƞĺĵĔŇĨȮ 
ŐįĬĽľĔŇěĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮȮ77ȮľĬƞĺĵĔŇĨȮ 
 
ŐįĬĔƟŅĺľĬƟŅ œĴƞĬƟŀĵĔĺƞŅȮȮ1/.ȮľĬƞĺĵĔŇĨ 
 
 
 
 

0.1ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ02ȮȮľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮ 
202101ȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 3ȮľĬƞĺĵĔŇĨ 
 
 
 

 
- ĮĶńĭĝŊŗŀŏĶňĵĔŐįĬĔŅĶŏĶňĵĬěŅĔŐįĬȮ/ȮŏĮƦĬŐįĬĮĔĨŇȮ
ŐĸŃŐįĬȮ0ȮŏĮƦĬŐįĬĽľĔŇěĻŉĔļŅŏıŊŗŀŒľƟĽŊŗŀ
ėĺŅĴľĴŅĵĴŅĔĕŉŘĬ 

- ŏıŇŗĴŐįĬĔƟŅĺľĬƟŅŏıŊŗŀŏĮƦĬĔŅĶŏıŇŗĴĪŅĚŏĸŊŀĔŒľƟĔńĭ
ĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıœħƟĻŉĔļŅĔĶŃĭĺĬĺŇĝŅŒĬŏĝŇĚĸŉĔ
ŐĸŃĽŅĴŅĶĩĬŜŅĴŅŏĪňĵĭőŀĬŏĕƟŅĔńĭŐįĬĕŀĚľĸńĔĽŌĨĶ
ĶŃħńĭĮĶŇĠĠŅőĪĔĶĦňĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅőĪ 
 
 
 

- ĬŜŅĔĶŃĭĺĬĺŇĝŅȮ0.0/.1ȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/ȮȮŀŀĔ
ěŅĔĺŇĝŅŐĔĬŏıŊŗŀĸħěŜŅĬĺĬľĬƞĺĵĔŇĨŒĬĔĶŃĭĺĬĺŇĝŅ
ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
 
 
203111ȮȮŏėĴňȮ1                                     3ȮľĬƞĺĵĔŇĨ 
 
 
 
203115ȮȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ1                      1ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
 
206111ȮȮŐėĸėŌĸńĽȮ1                              3ȮľĬƞĺĵĔŇĨ 
206112ȮȮŐėĸėŌĸńĽȮ2                              3ȮľĬƞĺĵĔŇĨ 
206281ȮȮėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
207117ȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1                  1ȮľĬƞĺĵĔŇĨ 
 
 
207187ȮȮĲƕĽŇĔĽƢȮ1                                 3ȮľĬƞĺĵĔŇĨ 
 

 
 
2031.1ȮȮŏėĴňĪńŗĺœĮȮ1                                     3ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
204111ȮȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 
 
 
 
 
206111ȮȮŐėĸėŌĸńĽȮ1                              3ȮľĬƞĺĵĔŇĨ 
206112ȮȮŐėĸėŌĸńĽȮ2                              3ȮľĬƞĺĵĔŇĨ 
206/61ȮȮőėĶĚĽĶƟŅĚĺŇĵŋĨ 3ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
 
 
207187ȮȮĲƕĽŇĔĽƢȮ1                                 3ȮľĬƞĺĵĔŇĨ 
 

 
 

- ĮĶńĭĔĶŃĭĺĬĺŇĝŅěŅĔȮ0.1///ȮȮŏėĴňȮ/ȮŀŀĔěŅĔĺŇĝŅ
ŐĔĬȮőħĵĬŜŅĔĶŃĭĺĬĺŇĝŅȮ0.1/.1ȮŏėĴňĪńŗĺœĮȮ/ȮĞŉŗĚĴň
ŏĬŊŘŀľŅĪňŗĔĺƟŅĚŐĸŃŏıňĵĚıŀĽŜŅľĶńĭŏĮƦĬĺŇĝŅıŊŘĬģŅĬ
ħƟŅĬŏėĴňĕŀĚĬńĔĻŉĔļŅĺŇĝŅŏŀĔĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

- ĬŜŅĔĶŃĭĺĬĺŇĝŅȮ0.1//3ȮȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ1ȮŀŀĔěŅĔ
ĺŇĝŅŐĔĬȮȮŏıŊŗŀĸħěŜŅĬĺĬľĬƞĺĵĔŇĨŒĬĔĶŃĭĺĬĺŇĝŅ
ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬ 

- ĵƟŅĵĔĶŃĭĺĬĺŇĝŅȮ0.2///ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ŏĭŊŘŀĚĨƟĬȮěŅĔĺŇĝŅŏŀĔĭńĚėńĭĴŅŏĮƦĬĺŇĝŅŐĔĬȮŏıŊŗŀŏĮƕħ
őŀĔŅĽŒľƟĬńĔĻŉĔļŅĽŅĕŅŀŊŗĬœħƟŏĶňĵĬŐĸŃŏıŊŗŀŒľƟ
ĽŅĴŅĶĩĪŜŅĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅŏŀĔĕŀĚĬńĔĻŉĔļŅĪŜŅœħƟ
ĽŃħĺĔĕŉŘĬ 
 
 

- ĮĶńĭĔĶŃĭĺĬĺŇĝŅěŅĔȮ0.406/ȮȮėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŀŀĔěŅĔĺŇĝŅŐĔĬȮőħĵĬŜŅĔĶŃĭĺĬĺŇĝŅȮ0.4/61ȮȮ
őėĶĚĽĶƟŅĚĺŇĵŋĨĴŅŒĝƟŏĮƦĬĺŇĝŅŐĔĬȮŏĬŊŗŀĚěŅĔœħƟĴňĔŅĶ
ĮĶńĭŏĬŊŘŀľŅŐĸŃĶŃħńĭĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟĬńĔĻŉĔļŅ
ĽŅĴŅĶĩŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĴňŏĬŊŘŀľŅŏĔňŗĵĺĔńĭ
őėĶĚĽĶƟŅĚĺŇĵŋĨľĶŊŀėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨŒĬĝńŘĬĮƖĪňŗȮ/ȮȮȮȮȮȮȮȮȮȮȮȮ 

- ĬŜŅĔĶŃĭĺĬĺŇĝŅ0.5//5ȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/ȮŀŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏıŊŗŀĸħěŜŅĬĺĬľĬƞĺĵĔŇĨŒĬĔĶŃĭĺĬĺŇĝŅĮĢŇĭńĨŇĔŅĶ
ıŊŘĬģŅĬ 

 



 

 

1
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
208263ȮȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3ȮľĬƞĺĵĔŇĨ 208267ȮȮĽĩŇĨŇĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3ȮľĬƞĺĵĔŇĨ 

 

- ĮĶńĭĔĶŃĭĺĬĺŇĝŅěŅĔȮ0.6041ȮȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŀŀĔěŅĔĺŇĝŅŐĔĬȮőħĵĬŜŅĔĶŃĭĺĬĺŇĝŅȮ0.6047ȮȮĽĩŇĨŇ
ĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĴŅŒĝƟŏĮƦĬĺŇĝŅŐĔĬȮ
ŏĬŊŗŀĚěŅĔœħƟĴňĔŅĶĮĶńĭŏĬŊŘŀľŅŒľƟĴňėĺŅĴěŜŅŏıŅŃ
ĽŜŅľĶńĭĔŅĶĬŜŅœĮĨƞŀĵŀħĔĶŃĭĺĬĺŇĝŅĕńŘĬĽŌĚħƟŅĬ
ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĨƞŀœĮȮȮȮȮȮȮȮȮȮ 

ĺŇĝŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ŐįĬȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ37ȮľĬƞĺĵĔŇĨ 
ŐįĬȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ4.ȮľĬƞĺĵĔŇĨ 

ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ14ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..+2..ȮŐĸŃ
ŀĵƞŅĚĬƟŀĵȮ/6ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..ȮĕŉŘĬœĮ 
 
 
 
 
 
 
0,0,/ȮĺŇĝŅŏŀĔĭńĚėńĭĶƞĺĴ 2/ȮľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĮĶŃŏħŖĬħƟŅĬŀĚėƢĔŅĶŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻ 

204306 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 1ȮľĬƞĺĵĔŇĨ 
204321 ĶŃĭĭģŅĬĕƟŀĴŌĸȮ/ ľĬƞĺĵĔŇĨȮ1 

 
 
 
 
 
 

ĺŇĝŅŏŀĔȮȮȮȮȮȮȮȮȮ 

ŐįĬĮĔĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅ 37 ľĬƞĺĵĔŇĨ 
ŐįĬĽľĔŇěĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ 4. ľĬƞĺĵĔŇĨ 

ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ14ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..+2..Ȯ
ŐĸŃŀĵƞŅĚĬƟŀĵȮ/6ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..ȮĕŉŘĬœĮ 
 

ŐįĬĔƟŅĺľĬƟŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅ 5/ ľĬƞĺĵĔŇĨ 
ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ26ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..ȮĕŉŘĬœĮȮ
őħĵĪňŗŀĵƞŅĚĬƟŀĵȮ/6ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..ȮĕŉŘĬœĮ ŐĸŃ
ŀĵƞŅĚĬƟŀĵȮ/0ȮľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ5..ȮĕŉŘĬœĮ 
 

2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭĶƞĺĴ 41ȮľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĮĶŃŏħŖĬħƟŅĬŀĚėƢĔŅĶŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻ 

204306 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 1ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
204203 ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3ȮľĬƞĺĵĔŇĨ 
 

 
- ĮĶńĭĝŊŗŀŏĶňĵĔŐįĬĔŅĶŏĶňĵĬěŅĔŐįĬȮ/ȮŏĮƦĬŐįĬĮĔĨŇȮ
ŐĸŃŐįĬȮ0ȮŏĮƦĬŐįĬĽľĔŇěĻŉĔļŅŏıŊŗŀŒľƟĽŊŗŀ
ėĺŅĴľĴŅĵĴŅĔĕŉŘĬ 

 
 
- ŏıŇŗĴŐįĬĔƟŅĺľĬƟŅŏıŊŗŀŏĮƦĬĔŅĶŏıŇŗĴĪŅĚŏĸŊŀĔŒľƟĔńĭ
ĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıœħƟĻŉĔļŅĔĶŃĭĺĬĺŇĝŅŒĬŏĝŇĚĸŉĔ
ŐĸŃĽŅĴŅĶĩĬŜŅĴŅŏĪňĵĭőŀĬŏĕƟŅĔńĭŐįĬĕŀĚľĸńĔĽŌĨĶ
ĶŃħńĭĮĶŇĠĠŅőĪĔĶĦňĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅőĪ 

 
 
 

 
- ŏĮĸňŗĵĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅȮ0.210/ȮĶŃĭĭģŅĬĕƟŀĴŌĸȮ/Ȯ
ěŅĔĔĸŋƞĴĮĶŃŏħŖĬħƟŅĬŀĚėƢĔŅĶŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻȮŒľƟ
œĮŀĵŌƞŒĬĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚĞŀĲĨƢŐĺĶƢȮ
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚ 

- ŏĮƕħĔĶŃĭĺĬĺŇĝŅŒľĴƞȮ0.20.1  ŏĪėőĬőĸĵňħƟŅĬ
ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮőħĵĬŜŅŏĬŊŘŀľŅĭŅĚĽƞĺĬěŅĔ
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4
1 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
 
 
 
 
 
 
ĔĸŋƞĴŏĪėőĬőĸĵňŏıŊŗŀĚŅĬĮĶŃĵŋĔĨƢ 

2040/1 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋ 1 ľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
 
204251ȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸ 3 ľĬƞĺĵĔŇĨ 
 
 
 
 
204390ȮĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ / ľĬƞĺĵĔŇĨ 

 
 
 
 
 
 

 
 
 
 
 
 

ĔĸŋƞĴŏĪėőĬőĸĵňŏıŊŗŀĚŅĬĮĶŃĵŋĔĨƢ 
   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
204212ȮĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞ 3ȮľĬƞĺĵĔŇĨ 
 

ĔĶŃĭĺĬĺŇĝŅȮ0.2//1ȮȮľĸńĔĔŅĶėŀĴıŇĺŏĨŀĶƢœĮ
ĮĶńĭĮĶŋĚŒľƟĴňėĺŅĴŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŏĶňĵĬŒĬ
ĶŃħńĭĝńŘĬĮƖĪňŗȮ0ȮŐĸŃŏıŇŗĴŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚ
ėĺŅĴĶŌƟȮŐĬĺėŇħŐĸŃĪńĔļŃĕŀĚŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢŒĬĮƤěěŋĭńĬȮŐĸŃŏıŇŗĴėĺŅĴĪńĬĽĴńĵŒľƟĔńĭ
ŏĬŊŘŀľŅĕŀĚľĸńĔĽŌĨĶ 

 
- ĬŜŅĔĶŃĭĺĬĺŇĝŅȮ0.20//ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋ
ŀŀĔěŅĔĺŇĝŅŏŀĔĭńĚėńĭȮŐĸŃŏĮƕħĔĶŃĭĺĬĺŇĝŅȮ0.2//2Ȯ
ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬȮŏıŊŗŀĬŜŅĴŅŒĝƟŏĮƦĬ
ĺŇĝŅŏŀĔĭńĚėńĭŐĪĬȮőħĵĮĶńĭŏĬŊŘŀľŅŐĸŃĶŃħńĭĕŀĚ
ĔĶŃĭĺĬĺŇĝŅŒľƟŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŏĶňĵĬŒĬĝńŘĬĮƖĪňŗȮ/Ȯ
őħĵĔĶŃĭĺĬĺŇĝŅȮ0.2//2ȮĪňŗŏĮƕħŒľĴƞŒĬľĸńĔĽŌĨĶĬňŘĩŌĔ
ěńħŒľƟŀĵŌƞŒĬĔĸŋƞĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĶŃĭĭ 

 
- ĬŜŅĔĶŃĭĺĬĺŇĝŅȮ0.203/ȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮŀŀĔěŅĔ
ĺŇĝŅŏŀĔĭńĚėńĭȮŐĸŃŏĮƕħĔĶŃĭĺĬĺŇĝŅȮ0.2030Ȯ
őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮĪňŗŏĮƕħŒľĴƞĴŅŒĝƟŏĮƦĬ
ĺŇĝŅŏŀĔĭńĚėńĭŐĪĬȮĞŉŗĚĔĶŃĭĺĬĺŇĝŅȮ0.2030ȮŒĬ
ľĸńĔĽŌĨĶĬňŘĩŌĔěńħŒľƟŀĵŌƞŒĬĔĸŋƞĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚ
ĶŃĭĭ 

- ĮĶńĭŏĮĸňŗĵĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅȮ0.217.ȮĔŅĶİƗĔĚŅĬ
ėŀĴıŇĺŏĨŀĶƢěŅĔĔĸŋƞĴŏĪėőĬőĸĵňŏıŊŗŀĚŅĬĮĶŃĵŋĔĨƢŒľƟœĮ
ŀĵŌƞŒĬĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚĞŀĲĨƢŐĺĶƢıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅ 

- ŏĮƕħĔĶŃĭĺĬĺŇĝŅŒľĴƞȮ0.20/0Ȯ ȮĔŅĶıńĥĬŅŐŀĮıĸŇŏė
ĝńĬĽĴńĵŒľĴƞȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĶŌƟȮŐĬĺėŇħŐĸŃĪńĔļŃ



 

 

1
4
2 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
 
 
 
 
 
 
 
ĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚĞŀĲĨƢŐĺĶƢ 

204341 ĶŃĭĭĮĢŇĭńĨŇĔŅĶ Ȯ1ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
 
204361 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 1ȮȮľĬƞĺĵĔŇĨ 
204362 ĔŅĶŀŀĔŐĭĭŏĝŇĚĺńĨĩŋ 3ȮľĬƞĺĵĔŇĨ 
 
 
204451ȮĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ 3 ľĬƞĺĵĔŇĨ 

 
 
 
 
 
 

 
 
204271ȮĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3ȮľĬƞĺĵĔŇĨ 

 
 
 
ĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚĞŀĲĨƢŐĺĶƢȮ 

 
 
 
 
204321ȮĶŃĭĭģŅĬĕƟŀĴŌĸ 3ȮľĬƞĺĵĔŇĨ 
 
 
 
 
204361ȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 3ȮľĬƞĺĵĔŇĨ 
 
 
  
204451ȮĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ 3ȮľĬƞĺĵĔŇĨ 
204390ȮĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ /ȮľĬƞĺĵĔŇĨ 
 
 
 
204490ȮĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3ȮľĬƞĺĵĔŇĨ  

 

ĕŀĚĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞŐĸŃŏıŇŗĴėĺŅĴ
ĪńĬĽĴńĵŒľƟĔńĭŏĬŊŘŀľŅĕŀĚľĸńĔĽŌĨĶ 

- ŏĮƕħĔĶŃĭĺĬĺŇĝŅŒľĴƞȮ204271ȮȮĮƤĠĠŅĮĶŃħŇļģƢ
ŏĭŊŘŀĚĨƟĬȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĶŌƟȮŐĬĺėŇħŐĸŃĪńĔļŃĕŀĚ
ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞŐĸŃŏıŇŗĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚľĸńĔĽŌĨĶ 
 

- ŏĮĸňŗĵĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅȮ0.212/ȮĶŃĭĭĮĢŇĭńĨŇĔŅĶ
ěŅĔĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚĞŀĲĨƢŐĺĶƢŒľƟœĮŀĵŌƞ
ŒĬĔĸŋƞĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĶŃĭĭŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅ 

- ŏĮĸňŗĵĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅȮ0.210/ȮĶŃĭĭģŅĬĕƟŀĴŌĸȮȮ
ěŅĔĔĸŋƞĴĮĶŃŏħŖĬħƟŅĬŀĚėƢĔŅĶŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻȮŒľƟ
ĴŅŀĵŌƞŒĬĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚĞŀĲĨƢŐĺĶƢȮ
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚ 
 

- ĵƟŅĵĔĶŃĭĺĬĺŇĝŅȮ0.2140ȮĔŅĶŀŀĔŐĭĭŏĝŇĚĺńĨĩŋȮěŅĔ
ĔĶŃĭĺĬĺŇĝŅŏŀĔĭńĚėńĭœĮŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔȮ
ŏĬŊŗŀĚěŅĔŏĮƦĬĺŇĝŅĪňŗĴňėĺŅĴŏĜıŅŃĪŅĚ 

 
- ĮĶńĭŏĮĸňŗĵĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅȮ0.217.ȮĔŅĶİƗĔĚŅĬ
ėŀĴıŇĺŏĨŀĶƢěŅĔĔĸŋƞĴŏĪėőĬőĸĵňŏıŊŗŀĚŅĬĮĶŃĵŋĔĨƢŒľƟĴŅ
ŀĵŌƞŒĬĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚĞŀĲĨƢŐĺĶƢŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅ 

- ĮĶńĭŏĮĸňŗĵĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅȮ0.227.ȮĔŅĶĺŇěńĵĪŅĚ
ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢěŅĔĔĸŋƞĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚ
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
 
 
ĔĸŋƞĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĶŃĭĭ 

204111 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬ 1 ľĬƞĺĵĔŇĨ 
 
 
 
204111 ľĸńĔĔŅĶėŀĴıŇĺŏĨŀĶƢ 1 ľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
ĔĸŋƞĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĶŃĭĭ 

 
 
 
 
 
 
 
 
 
 
 
 
204114ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬ 3ȮľĬƞĺĵĔŇĨ 
 
 
 
204232ȮŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīňȮ 3ȮľĬƞĺĵĔŇĨ 
 
 
 
 
204250ȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮ 3ȮľĬƞĺĵĔŇĨ 
 
 

ĶŃĭĭŒľƟĴŅŀĵŌƞŒĬĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚ
ĞŀĲĨƢŐĺĶƢŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅ 
 

- ĵƟŅĵĔĶŃĭĺĬĺŇĝŅȮ0.2///ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬȮ
ěŅĔĺŇĝŅŏŀĔĭńĚėńĭĴŅŏĮƦĬĺŇĝŅŐĔĬȮŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟ
ĬńĔĻŉĔļŅĽŅĕŅŀŊŗĬœħƟŏĶňĵĬŐĸŃŏıŊŗŀŒľƟĽŅĴŅĶĩĪŜŅĔŅĶ
ĵƟŅĵĽŅĕŅĺŇĝŅŏŀĔĕŀĚĬńĔĻŉĔļŅĪŜŅœħƟĽŃħĺĔĕŉŘĬ 

- ĬŜŅĔĶŃĭĺĬĺŇĝŅŏĮƕħĔĶŃĭĺĬĺŇĝŅȮ0.2//1ȮȮľĸńĔĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮŀŀĔěŅĔľĸńĔĽŌĨĶőħĵĬŜŅŏĬŊŘŀľŅĭŅĚĽƞĺĬ
œĮĮĶńĭĮĶŋĚŐĸŃŏıŇŗĴŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵŏıŊŗŀŏĮƕħŏĮƦĬ
ĔĶŃĭĺĬĺŇĝŅȮ0.20.1  ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮĽŜŅľĶńĭŏĶňĵĬŒĬĝńŘĬĮƖĪňŗȮ0ȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚ
ėĺŅĴĶŌƟȮŐĬĺėŇħŐĸŃĪńĔļŃĕŀĚŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢŒĬĮƤěěŋĭńĬȮŐĸŃŏıŇŗĴėĺŅĴĪńĬĽĴńĵŒľƟĔńĭ
ŏĬŊŘŀľŅĕŀĚľĸńĔĽŌĨĶ 

- ŏĮƕħĔĶŃĭĺĬĺŇĝŅŒľĴƞȮ0.2//2ȮȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚ
ĺńĨĩŋŏĭŊŘŀĚĨƟĬȮőħĵĬŜŅŏĬŊŘŀľŅĭŅĚĽƞĺĬěŅĔĔĶŃĭĺĬĺŇĝŅȮ
0.20/Ȯ/ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋœĮĮĶńĭĮĶŋĚŒľƟĴň
ėĺŅĴŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶŏĶňĵĬŒĬĶŃħńĭĝńŘĬĮƖĪňŗȮ/Ȯ 

- ĮĶńĭŏĮĸňŗĵĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅȮ0.2010ȮŏėĶŊŀĕƞŅĵ
ėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīňȮěŅĔĔĸŋƞĴŁŅĶƢħŐĺĶƢŐĸŃ
ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒľƟœĮŀĵŌƞŒĬĔĸŋƞĴőėĶĚĽĶƟŅĚ
ıŊŘĬģŅĬĕŀĚĶŃĭĭŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅ 

- ŏĮƕħĔĶŃĭĺĬĺŇĝŅŒľĴƞȮ0.2030ȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃ
ĔŅĶĺŇŏėĶŅŃľƢȮőħĵĬŜŅŏĬŊŘŀľŅĭŅĚĽƞĺĬěŅĔĔĶŃĭĺĬĺŇĝŅȮ
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
 
 
 
 
 
 
204315 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ 3 ľĬƞĺĵĔŇĨ 
204490 ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ Ȯ1ȮľĬƞĺĵĔŇĨ 

 
 
 
 
 
ĔĸŋƞĴŁŅĶƢħŐĺĶƢŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

204231 ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ Ȯ1ȮȮľĬƞĺĵĔŇĨ 
204230 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň Ȯ1ȮľĬƞĺĵĔŇĨ 

 

  
 
204341ȮĶŃĭĭĮĢŇĭńĨŇĔŅĶ 3ȮľĬƞĺĵĔŇĨ 
 
 
 
204315ȮĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ 3ȮľĬƞĺĵĔŇĨ 
  
 
 
 
 
 

ĔĸŋƞĴŁŅĶƢħŐĺĶƢŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ 
204231 ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ 

 
Ȯ 

0.203/ȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮœĮĮĶńĭĮĶŋĚŒľƟĴňėĺŅĴŏĜıŅŃ
ĪŅĚĽŜŅľĶńĭĬńĔĻŉĔļŅĺŇĝŅŏŀĔ 

- ŏĮĸňŗĵĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅȮ0.212/ȮĶŃĭĭĮĢŇĭńĨŇĔŅĶ
ěŅĔĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚĞŀĲĨƢŐĺĶƢŒľƟĴŅŀĵŌƞ
ŒĬĔĸŋƞĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĶŃĭĭŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅ 
 

- ĮĶńĭŏĮĸňŗĵĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅȮ0.227.ȮĔŅĶĺŇěńĵĪŅĚ
ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢěŅĔĔĸŋƞĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚ
ĶŃĭĭŒľƟœĮŀĵŌƞŒĬĔĸŋƞĴŏĪėőĬőĸĵňŐĸŃĺŇīňĔŅĶĪŅĚ
ĞŀĲĨƢŐĺĶƢŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅ 

 
 
- ĮĶńĭŏĮĸňŗĵĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅȮ0.2010ȮŏėĶŊŀĕƞŅĵ
ėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīňȮěŅĔĔĸŋƞĴŁŅĶƢħŐĺĶƢŐĸŃ
ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒľƟœĮŀĵŌƞŒĬĔĸŋƞĴőėĶĚĽĶƟŅĚ
ıŊŘĬģŅĬĕŀĚĶŃĭĭŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅ 

 
2.2.2 ĺŇĝŅŏŀĔĭńĚėńĭĮĶŃěŜŅŐįĬ 
ŐįĬȮ1                                              3ȮľĬƞĺĵĔŇĨ 
204491ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1 1ȮľĬƞĺĵĔŇĨ 
204499ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2        2ȮľĬƞĺĵĔŇĨȮ 
 
ŐįĬȮ2  7ȮľĬƞĺĵĔŇĨ 
204496ȮȮĽľĔŇěĻŉĔļŅ 6ȮľĬƞĺĵĔŇĨ 
204497ȮȮĽńĴĴĬŅĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 1ȮľĬƞĺĵĔŇĨ 

2.2.2 ĺŇĝŅŏŀĔĭńĚėńĭĮĶŃěŜŅŐįĬ 
ŐįĬĮĔĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3ȮľĬƞĺĵĔŇĨ 
204491ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1 1ȮľĬƞĺĵĔŇĨ 
204499ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2        2ȮľĬƞĺĵĔŇĨȮ 
 
ŐįĬĽľĔŇěĻŉĔļŅ  7ȮľĬƞĺĵĔŇĨ 
204496ȮȮĽľĔŇěĻŉĔļŅ 6ȮľĬƞĺĵĔŇĨ 
204497ȮȮĽńĴĴĬŅĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 1ȮľĬƞĺĵĔŇĨ 

 
- ĮĶńĭĝŊŗŀŏĶňĵĔŐįĬĔŅĶŏĶňĵĬěŅĔŐįĬȮ/ȮŏĮƦĬŐįĬĮĔĨŇȮ 
ŏıŊŗŀŒľƟĽŊŗŀėĺŅĴľĴŅĵĴŅĔĕŉŘĬ 
 

 
- ĮĶńĭĝŊŗŀŏĶňĵĔŐįĬĔŅĶŏĶňĵĬěŅĔŐįĬȮ0ȮŏĮƦĬŐįĬĽľĔŇě
ĻŉĔļŅŏıŊŗŀŒľƟĽŊŗŀėĺŅĴľĴŅĵĴŅĔĕŉŘĬ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
 

 
ŐįĬĔƟŅĺľĬƟŅ   3ȮľĬƞĺĵĔŇĨ 
204491ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1 1ȮľĬƞĺĵĔŇĨ 
204499ȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2        2ȮľĬƞĺĵĔŇĨ 

- ŏıŇŗĴŐįĬĔƟŅĺľĬƟŅŏıŊŗŀŏĮƦĬĔŅĶŏıŇŗĴĪŅĚŏĸŊŀĔŒľƟĔńĭ
ĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıœħƟĻŉĔļŅĔĶŃĭĺĬĺŇĝŅŒĬŏĝŇĚĸŉĔ
ŐĸŃĽŅĴŅĶĩĬŜŅĴŅŏĪňĵĭőŀĬŏĕƟŅĔńĭŐįĬĕŀĚľĸńĔĽŌĨĶ
ĶŃħńĭĮĶŇĠĠŅőĪĔĶĦňĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅőĪȮ
őħĵŒľƟĴňĺŇĝŅŏŀĔĭńĚėńĭĮĶŃěŜŅŐįĬŏľĴŊŀĬĔńĭŐįĬĮĔĨŇ 

0,0,1Ȯ ȮĺŇĝŅŏŀĔŏĸŊŀĔ 
ĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..ȮľĶŊŀȮ2..ȮĕŉŘĬœĮ 

 ŐįĬȮ1 œĴƞĬƟŀĵĔĺƞŅȮ15ȮľĬƞĺĵĔŇĨ 
        őħĵĪňŗěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400ȮŀĵƞŅĚĬƟŀĵȮȮȮȮȮ12ȮľĬƞĺĵĔŇĨ 

 
 
 
 
 
 
 
 
 
 ŐįĬȮ2 œĴƞĬƟŀĵĔĺƞŅȮ12ȮľĬƞĺĵĔŇĨ 
  őħĵĪňŗěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400ȮŀĵƞŅĚĬƟŀĵȮȮȮȮȮȮȮ6ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
 

0,0,1ȮĺŇĝŅŏŀĔŏĸŊŀĔ 
 
 ŐįĬĮĔĨŇ  ȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ15ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮĺŇĝŅŏŀĔŏĸŊŀĔĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ300-400 őħĵĪňŗŀĵƞŅĚĬƟŀĵȮ9 
ľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400 ĕŉŘĬœĮ 

 
 
 
 
 
 
 
 
 ŐįĬĽľĔŇěĻŉĔļŅ  ȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ12ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮ   ĺŇĝŅŏŀĔŏĸŊŀĔĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ300-400 őħĵĪňŗŀĵƞŅĚĬƟŀĵȮ6 
ľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400 ĕŉŘĬœĮ 

 
ŐįĬĔƟŅĺľĬƟŅ  œĴƞĬƟŀĵĔĺƞŅȮ27ȮľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮ 

        ĺŇĝŅŏŀĔŏĸŊŀĔĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..ȮĕŉŘĬœĮȮőħĵĪňŗŀĵƞŅĚĬƟŀĵȮ
7ȮľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..ȮĕŉŘĬœĮȮŐĸŃŀĵƞŅĚĬƟŀĵȮ/0Ȯ
ľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ5..ȮĕŉŘĬœĮȮ&ĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ' 

 

 
 

- ĮĶńĭĝŊŗŀŏĶňĵĔŐįĬĔŅĶŏĶňĵĬěŅĔŐįĬȮ/ȮŏĮƦĬŐįĬĮĔĨŇȮ 
ŏıŊŗŀŒľƟĽŊŗŀėĺŅĴľĴŅĵĴŅĔĕŉŘĬ 

- ĮĶńĭĸħěŜŅĬĺĬľĬƞĺĵĔŇĨĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔȮĶŃħńĭȮ
2..ȮĽŜŅľĶńĭĬńĔĻŉĔļŅŐįĬĮĔĨŇȮ ěŅĔȮ/0 ľĬƞĺĵĔŇĨȮ
ŏĮƦĬȮ7ȮľĬƞĺĵĔŇĨȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟŏĶňĵĬĺŇĝŅŒĬŐĬĺ
ĔĺƟŅĚĴŅĔĕŉŘĬ 

- ĮĶńĭĺŇīňĔŅĶŏĕňĵĬŀīŇĭŅĵĔŅĶĔŜŅľĬħĺŇĝŅŏĸŊŀĔ 
 

- ĮĶńĭĝŊŗŀŏĶňĵĔŐįĬĔŅĶŏĶňĵĬěŅĔŐįĬȮ0ȮŏĮƦĬŐįĬĽľĔŇě
ĻŉĔļŅŏıŊŗŀŒľƟĽŊŗŀėĺŅĴľĴŅĵĴŅĔĕŉŘĬ 

- ĮĶńĭĺŇīňĔŅĶŏĕňĵĬŀīŇĭŅĵĔŅĶĔŜŅľĬħĺŇĝŅŏĸŊŀĔ 
 

- ŏıŇŗĴŐįĬĔƟŅĺľĬƟŅŏıŊŗŀŏĮƦĬĔŅĶŏıŇŗĴĪŅĚŏĸŊŀĔŒľƟĔńĭ
ĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıœħƟĻŉĔļŅĔĶŃĭĺĬĺŇĝŅŒĬŏĝŇĚĸŉĔ
ŐĸŃĽŅĴŅĶĩĬŜŅĴŅŏĪňĵĭőŀĬŏĕƟŅĔńĭŐįĬĕŀĚľĸńĔĽŌĨĶ
ĶŃħńĭĮĶŇĠĠŅőĪĔĶĦňĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅőĪȮőħĵ
ŒľƟĴňĺŇĝŅŏŀĔĭńĚėńĭĮĶŃěŜŅŐįĬŏľĴŊŀĬĔńĭŐįĬĮĔĨŇ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
őħĵĪńŘĚĽŀĚŐįĬŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 

 
204325 ĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭĚŅĬŐĸŃĔŅĶŀŀĔŐĭĭĚŅĬ 3 ľĬƞĺĵĔŇĨ 
20211/ ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸȮŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 3 ľĬƞĺĵĔŇĨ 
204333 ĔŅĶıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬŀŇĬŏĪŀĶƢŏĬŖĨ 3 ľĬƞĺĵĔŇĨ 
204335ȮœĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 3ȮľĬƞĺĵĔŇĨ 
204355ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚŐĕƞĚĕńĬ 3ȮľĬƞĺĵĔŇĨ 
 
 
 
204363 ėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĭĭĞŀĲĨƢŐĺĶƢ 3 ľĬƞĺĵĔŇĨ 
202142 ĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚĞŀĲĨƢŐĺĶƢ 3 ľĬƞĺĵĔŇĨ 
204365ȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢŐĸŃėŀĴıŇĺŏĨŀĶƢ 3ȮľĬƞĺĵĔŇĨ 
204381 ĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕŐĸŃĞŀĲĨƢŐĺĶƢ 3 ľĬƞĺĵĔŇĨ 
202182 ėŀĴıŇĺŏĨŀĶƢĔĶŅĲĲƕĔ 3 ľĬƞĺĵĔŇĨ 
202183 ĔŅĶĮĶŃĴĺĸįĸĳŅı 3 ľĬƞĺĵĔŇĨ 
204421 ĶŃĭĭģŅĬĕƟŀĴŌĸȮ0 3 ľĬƞĺĵĔŇĨ 
 
 
 
 
204422 ĔŅĶėĸńĚĕƟŀĴŌĸ 3 ľĬƞĺĵĔŇĨ 
204201 ĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ 3 ľĬƞĺĵĔŇĨ 
204424ȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅŀŀĬőĪőĸĵň 3ȮľĬƞĺĵĔŇĨ 
202425 ĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶ 3 ľĬƞĺĵĔŇĨ 
204426ȮĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 3ȮľĬƞĺĵĔŇĨ 
204231 ĶŃĭĭŏėĶŊŀĕƞŅĵĽŅĔĸ 3 ľĬƞĺĵĔŇĨ 

ĽŜŅľĶńĭĪŋĔŕȮŐįĬȮĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ300-400 ĽŅĴŅĶĩŏĸŊŀĔěŅĔ
ĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
 204325ȮĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭĚŅĬŐĸŃĔŅĶŀŀĔŐĭĭĚŅĬ 3ȮľĬƞĺĵĔŇĨ 
  

204333ȮĔŅĶıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬŀŇĬŏĪŀĶƢŏĬŖĨ 3 ľĬƞĺĵĔŇĨ 
 204335ȮœĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 3ȮľĬƞĺĵĔŇĨ 
 204355ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚŐĕƞĚĕńĬ 3ȮľĬƞĺĵĔŇĨ 
 204362ȮĔŅĶŀŀĔŐĭĭŏĝŇĚĺńĨĩŋ 3ȮľĬƞĺĵĔŇĨ 
  
 

204363ȮėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĭĭĞŀĲĨƢŐĺĶƢ 3ȮľĬƞĺĵĔŇĨ 
 204364ȮĔŅĶŀŀĔŐĭĭŐĸŃĽĶƟŅĚĞŀĲĨƢŐĺĶƢ 3ȮľĬƞĺĵĔŇĨ 
 204365ȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢŐĸŃėŀĴıŇĺŏĨŀĶƢ 3ȮľĬƞĺĵĔŇĨ 
 204381ȮĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕŐĸŃĞŀĲĨƢŐĺĶƢ 3ȮľĬƞĺĵĔŇĨ 
 204382ȮėŀĴıŇĺŏĨŀĶƢĔĶŅĲĲƕĔ 3ȮľĬƞĺĵĔŇĨ 
 204383ȮĔŅĶĮĶŃĴĺĸįĸĳŅıȮ 3ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 

204422ȮėĸńĚĕƟŀĴŌĸ 3ȮľĬƞĺĵĔŇĨ 
 204423ȮĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ 3ȮľĬƞĺĵĔŇĨ 
 204424ȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅŀŀĬőĪőĸĵň 3ȮľĬƞĺĵĔŇĨ 
 204425ȮĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶȮ 3ȮľĬƞĺĵĔŇĨ 
 204426ȮĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 3ȮľĬƞĺĵĔŇĨ 
 

 
 

 
- ĬŜŅĔĶŃĭĺĬĺŇĝŅȮ204331ȮĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃ
ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮŀŀĔěŅĔĺŇĝŅŏŀĔŏĸŊŀĔȮŏĬŊŗŀĚěŅĔ
ĴňĔŅĶĬŜŅŏĬŊŘŀľŅœĮŒĽƞœĺƟĔĶŃĭĺĬĺŇĝŅȮ0.2010ȮŐĸŃȮ
0.2210 

- ĵƟŅĵĔĶŃĭĺĬĺŇĝŅȮ0.2140ȮĔŅĶŀŀĔŐĭĭŏĝŇĚĺńĨĩŋȮěŅĔ
ĔĶŃĭĺĬĺŇĝŅŏŀĔĭńĚėńĭœĮŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔȮ
ŏĬŊŗŀĚěŅĔŏĮƦĬĺŇĝŅĪňŗĴňėĺŅĴŏĜıŅŃĪŅĚ 
 

 
 
 
 
 
- ĬŜŅĔĶŃĭĺĬĺŇĝŅȮ0.220/ȮĶŃĭĭģŅĬĕƟŀĴŌĸȮ0ȮŀŀĔěŅĔ
ĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔĕŀĚľĸńĔĽŌĨĶȮŏĬŊŗŀĚěŅĔĮĶńĭĮĶŋĚ
ĔĶŃĭĺĬĺŇĝŅȮ0.210/ȮĶŃĭĭģŅĬĕƟŀĴŌĸȮŒľƟĴňėĺŅĴ
ėĶŀĭėĸŋĴėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĶŃħńĭĮĶŇĠĠŅ
ĨĶň 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
202432 ĶŃĭĭŀŀĔŐĭĭěńħĔŅĶŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 3 ľĬƞĺĵĔŇĨ 
 
 
 
202433 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3 ľĬƞĺĵĔŇĨ 
 
 
 
 
 
204235 ĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬ 3 ľĬƞĺĵĔŇĨ 
202441 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĪŜŅĚŅĬľĸŅĵŀĵƞŅĚȮ 3 ľĬƞĺĵĔŇĨ 
 ıĶƟŀĴĔńĬŐĸŃĶŃĭĭĔĶŃěŅĵ  
202442 ĔŅĶĽĶƟŅĚėŀĴœıŏĸŀĶƢ 3 ľĬƞĺĵĔŇĨ 
204243 ėĺŅĴĮĸŀħĳńĵŒĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 3 ľĬƞĺĵĔŇĨ 
202230 ĪķļġňĔŅĶėŜŅĬĺĦ 3 ľĬƞĺĵĔŇĨ 
204253 ĔŅĶĶŌƟěŜŅŐĭĭ 3 ľĬƞĺĵĔŇĨ 
204254 ŀńĸĔŀĶŇĪŉĴŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴŒĬĔŅĶľŅ 
 ėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĔŅĶěńħ 3 ľĬƞĺĵĔŇĨ 
204456ȮĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3ȮľĬƞĺĵĔŇĨ 
202271 ĮƤĠĠŅĮĶŃħŇļģƢ 3 ľĬƞĺĵĔŇĨ 
202281 ŏĪėĬŇėĔŅĶőĮĶŐĔĶĴŏĝŇĚėĦŇĨĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 3 ľĬƞĺĵĔŇĨ 
 
 
202282 ĔŅĶěŜŅĸŀĚŐĭĭĴňĮƤĠľŅŐĸŃŐĭĭěŜŅĸŀĚ 3 ľĬƞĺĵĔŇĨ 
 
 

204432ȮĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŅĶŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 3ȮľĬƞĺĵĔŇĨ 
  
 
 
 
 
 
 
 
 
 204435ȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬ 3ȮľĬƞĺĵĔŇĨ 
 204441ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĪŜŅĚŅĬľĸŅĵŀĵƞŅĚ 3ȮľĬƞĺĵĔŇĨ 
 ȮȮȮȮȮȮȮȮȮȮȮıĶƟŀĴĔńĬŐĸŃĶŃĭĭĔĶŃěŅĵ  
 204442ȮĔŅĶĽĶƟŅĚėŀĴœıŏĸŀĶƢȮ 3ȮľĬƞĺĵĔŇĨ 
 204443ȮėĺŅĴĮĸŀħĳńĵŒĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 3ȮľĬƞĺĵĔŇĨ 
 204452ȮĪķļġňĔŅĶėŜŅĬĺĦ 3ȮľĬƞĺĵĔŇĨ 
 204453ȮĔŅĶĶŌƟěŜŅŐĭĭȮ 3ȮľĬƞĺĵĔŇĨ 
 204454ȮŀńĸĔŀĶŇĪŉĴŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴŒĬĔŅĶľŅ  3ȮľĬƞĺĵĔŇĨ 
            ėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĔŅĶěńħ  
 204456ȮĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3ȮľĬƞĺĵĔŇĨ 
 204471ȮĮƤĠĠŅĮĶŃħŇļģƢȮȮ 3ȮľĬƞĺĵĔŇĨ 
 204481ȮĔŜŅľĬħĔŅĶŏĝŇĚėĦŇĨĻŅĽĨĶƢŐĸŃĞŀĲĨƢŐĺĶƢ 3ȮľĬƞĺĵĔŇĨ 
  
 
 204482ȮĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅŐĸŃŐĭĭěŜŅĸŀĚ 3ȮľĬƞĺĵĔŇĨ 
  
 

- ĬŜŅĔĶŃĭĺĬĺŇĝŅȮ0.221/ȮĶŃĭĭŏėĶŊŀĕƞŅĵĽŅĔĸȮŀŀĔ
ěŅĔĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔĕŀĚľĸńĔĽŌĨĶȮŏĬŊŗŀĚěŅĔ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅȮ0.2210ȮĔŅĶŀŀĔŐĭĭŐĸŃ
ěńħĔŅĶŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŒľƟĴňėĺŅĴėĶŀĭėĸŋĴ
ėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĶŃħńĭĮĶŇĠĠŅĨĶň 

- ĬŜŅĔĶŃĭĺĬĺŇĝŅȮ0.2211ȮĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
ŀŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔĕŀĚľĸńĔĽŌĨĶȮŏĬŊŗŀĚěŅĔ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅȮ0.201/ȮĔŅĶěńħĶŃĭĭŐĸŃ
ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒľƟĴňėĺŅĴėĶŀĭėĸŋĴėĺŅĴĶŌƟ
ıŊŘĬģŅĬĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĶŃħńĭĮĶŇĠĠŅĨĶň 

 
 
 
 
 
 
 
 
 

 
 
- ĔĶŃĭĺĬĺŇĝŅ 204481 ĔŜŅľĬħĔŅĶŏĝŇĚėĦŇĨĻŅĽĨĶƢŐĸŃ
ĞŀĲĨƢŐĺĶƢ ŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĝŊŗŀŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭŏĬŊŘŀľŅĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

- ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅȮ0.2260ȮĔŅĶěŜŅĸŀĚŐĭĭĴňĮƤĠľŅ
ŐĸŃŐĭĭěŜŅĸŀĚȮŏĮƦĬȮĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅŐĸŃ
ŐĭĭěŜŅĸŀĚȮĞŉŗĚŏĮƦĬĔŅĶĮĶńĭĮĶŋĚŏĸŖĔĬƟŀĵĞŉŗĚĪŜŅŒľƟĴňĽƞĺĬ
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
 
 
202283 ĔŅĶĶńĭĶŌƟĳŅıĪŅĚėŀĴıŇĺŏĨŀĶƢ 3 ľĬƞĺĵĔŇĨ 
 
 
 
 
202294 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ/ 3 ľĬƞĺĵĔŇĨ 
202295 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ0 3 ľĬƞĺĵĔŇĨ 
 

 206325 ıňĝėĦŇĨŏĝŇĚŏĽƟĬ 3 ľĬƞĺĵĔŇĨ 
206355ȮĺŇīňŏĝŇĚĨńĺŏĸĕ 3 ľĬƞĺĵĔŇĨ 
 
206370 ėĺŅĴĬƞŅěŃŏĮƦĬ 1  3 ľĬƞĺĵĔŇĨ 
206381ȮėŀĴĭŇĬŅĪŀĶŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3 ľĬƞĺĵĔŇĨ 
206423 ŏĺĲŏĸĪĽƢ 3 ľĬƞĺĵĔŇĨ 
206426 ıňĝėĦŇĨŏĝŇĚŏĽƟĬȮ2                    3 ľĬƞĺĵĔŇĨ 
206428 ĪķļġňĶľńĽ 3 ľĬƞĺĵĔŇĨ 
 
206455 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 3 ľĬƞĺĵĔŇĨ 
206467 ĬŇĺĶŀĸŏĬĪŏĺŇĶƢė 3 ľĬƞĺĵĔŇĨ 
 
206481 ĪķļġňĔĶŅĲ                                       3 ľĬƞĺĵĔŇĨ 
 
 
 

 
 

204483ȮĔŅĶĴŀĚŏľŖĬĕŀĚėŀĴıŇĺŏĨŀĶƢ 3ȮľĬƞĺĵĔŇĨ 
 
 
 
 
 204494ȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ1 3ȮľĬƞĺĵĔŇĨ 
 204495ȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ2 3ȮľĬƞĺĵĔŇĨ 
 
 206325ȮıňĝėĦŇĨŏĝŇĚŏĽƟĬ 3ȮľĬƞĺĵĔŇĨ 
  
ȮȮȮȮȮ206336ȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ1 3ȮľĬƞĺĵĔŇĨ 
 206370 ėĺŅĴĬƞŅěŃŏĮƦĬȮ1 3ȮľĬƞĺĵĔŇĨ 
  
 
 
 206428ȮĪķļġňĶľńĽ 3ȮľĬƞĺĵĔŇĨ 
 206463ȮĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĔŜŅľĬħ 3ȮľĬƞĺĵĔŇĨ 
  
 
 206476ȮĪķļġňŏĔĴ 3ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ206481 ĪķļġňĔĶŅĲ                            3 ľĬƞĺĵĔŇĨ 
 
 
 

ĪňŗŐĨĔĨƞŅĚěŅĔŏĸƞĴȮĴėŀ,0Ȯ&ŏħŇĴ) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ
ı,Ļ,Ȯ0337 

- ĔĶŃĭĺĬĺŇĝŅȮ0.2261ȮŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗĴňĔŅĶĮĶńĭĝŊŗŀ
ĔĶŃĭĺĬĺŇĝŅěŅĔȮĔŅĶĶńĭĶŌƟĳŅıĪŅĚėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬ
ĔŅĶĴŀĚŏľŖĬĕŀĚėŀĴıŇĺŏĨŀĶƢĞŉŗĚŏĮƦĬĔŅĶĮĶńĭĮĶŋĚ
ŏĸŖĔĬƟŀĵĞŉŗĚĪŜŅŒľƟĴňĽƞĺĬĪňŗŐĨĔĨƞŅĚěŅĔŏĸƞĴȮĴėŀ,0Ȯ&ŏħŇĴ) 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

 
 
 

 
 
 
 
ĮĶńĭŏĮĸňŗĵĬĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔħƟŅĬėĦŇĨĻŅĽĨĶƢĝńŘĬĽŌĚȮ
ŏıŊŗŀŒľƟĴňėĺŅĴŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶĻŉĔļŅĨƞŀŒĬ
ĶŃħńĭĽŌĚȮľĶŊŀĔŅĶĻŉĔļŅĨƞŀŒĬŏĝŇĚĸŉĔ 
 

 
 
 
ĮĶńĭŏĮĸňŗĵĬĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔħƟŅĬėĦŇĨĻŅĽĨĶƢĝńŘĬĽŌĚȮ
ŏıŊŗŀŒľƟĴňėĺŅĴŏľĴŅŃĽĴĽŜŅľĶńĭĔŅĶĻŉĔļŅĨƞŀŒĬ
ĶŃħńĭĽŌĚȮľĶŊŀĔŅĶĻŉĔļŅĨƞŀŒĬŏĝŇĚĸŉĔ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
ĽŜŅľĶńĭŐįĬĔƟŅĺľĬƟŅȮĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ700 ĽŅĴŅĶĩŏĸŊŀĔěŅĔ
ĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
 0.25/0ȮĶŃĭĭŐĸŃŏėĶŊŀĕŅĵėŀĴıŇĺŏĨŀĶƢ 1ȮľĬƞĺĵĔŇĨ 
 0.25/1ȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞ 1ȮľĬƞĺĵĔŇĨ 
 0.25/3ȮĶŃĭĭİĚĨńĺŀńěĜĶŇĵŃ 1ȮľĬƞĺĵĔŇĨ 
 0.250/ȮĺŇĻĺĔĶĶĴĕŀĴŌĸ 1ȮľĬƞĺĵĔŇĨ 
 0.2503ȮĔŅĶĺŇŏėĶŅŃľĕŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌĕŀĚŏėĶŊŗŀĚ 1ȮľĬƞĺĵĔŇĨ 
 0.2506ȮĔŅĶěńħħŜŅŏĬŇĬĔŅĶĕŀĴŌĸ 1ȮľĬƞĺĵĔŇĨ 
 0.2510ȮĺŇĻĺĔĶĶĴĞŀĲĨŐĺĶ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1ȮľĬƞĺĵĔŇĨ 
 0.2513ȮĔŅĶĮĶŃĴĺĸįĸŐĸŃĕńŘĬĨŀĬĺŇīň 1ȮľĬƞĺĵĔŇĨ 
 0.2514ȮĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨŐĺĶƢ 1ȮľĬƞĺĵĔŇĨ 
 0.2515ȮĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨŐĺĶƢ 1ȮľĬƞĺĵĔŇĨ 
 0.2557ȮľńĺĕŀıŇŏĻļĪŅĚħŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶ 2ȮľĬƞĺĵĔŇĨ 
 0.2567ȮľńĺĕŀıŇŏĻļĪŅĚħŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶ 1ȮľĬƞĺĵĔŇĨ 
 

 
 
 
 
ŏıŇŗĴĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ5..ȮĽŜŅľĶńĭŐįĬĔƟŅĺľĬƟŅŏıŊŗŀ
ŏĮƦĬĔŅĶŏıŇŗĴĪŅĚŏĸŊŀĔŒľƟĔńĭĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıœħƟ
ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅŒĬŏĝŇĚĸŉĔŐĸŃĽŅĴŅĶĩĬŜŅĴŅŏĪňĵĭ
őŀĬŏĕƟŅĔńĭŐįĬĕŀĚľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪ
ĔĶĦňĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅőĪȮőħĵŒľƟĴňĺŇĝŅŏŀĔ
ĭńĚėńĭĮĶŃěŜŅŐįĬŏľĴŊŀĬĔńĭŐįĬĮĔĨŇ 
 

2.3 ĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ15 ľĬƞĺĵĔŇĨ 
2.3.1 ĬńĔĻŉĔļŅĪňŗĨƟŀĚĔŅĶŏĶňĵĬĺŇĝŅőĪȮĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪĽŅĕŅŒħŕȮőħĵ
ėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
 
 
 
 
 
 
2.3.2ȮȮĬńĔĻŉĔļŅĪňŗœĴƞĨƟŀĚĔŅĶŏĶňĵĬĺŇĝŅőĪȮŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢĶŃħńĭȮ1..ȮľĶŊŀȮ2..ȮŒĬľĴĺħĺŇĝŅŏŀĔŏĸŊŀĔŏıŇŗĴŏĨŇĴŀňĔœĴƞĬƟŀĵ
ĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨ 

2.3 ĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ15 ľĬƞĺĵĔŇĨ 
0,1,/ ĬńĔĻŉĔļŅĪňŗĨƟŀĚĔŅĶŏĶňĵĬĺŇĝŅőĪȮ 

(1)ȮŐįĬĮĔĨŇŐĸŃŐįĬĽľĔŇěĻŉĔļŅ 
 ȮȮȮȮȮȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪĽŅĕŅŒħŕȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚ

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
(0)ȮŐįĬĔƟŅĺľĬƟŅ 

ȮȮȮȮȮȮȮȮȮȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĺŇĝŅőĪĽŅĕŅėĦŇĨĻŅĽĨĶƢȮľĶŊŀĽĩŇĨŇȮľĶŊŀĺŇĪĵŅĔŅĶ
ĕƟŀĴŌĸȮ 
 
2.3.2ȮȮĬńĔĻŉĔļŅĪňŗœĴƞĨƟŀĚĔŅĶŏĶňĵĬĺŇĝŅőĪȮŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢĶŃħńĭȮ1..ȮľĶŊŀȮ2..ȮŒĬľĴĺħĺŇĝŅŏŀĔŏĸŊŀĔŏıŇŗĴŏĨŇĴŀňĔœĴƞ
ĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨ 

 
 
- ĮĶńĭĶŌĮŐĭĭĔŅĶŏĕňĵĬŏıŊŗŀŒľƟĽŅĴŅĶĩŐĵĔėĺŅĴŐĨĔĨƞŅĚ
ĕŀĚĺŇĝŅőĪĪňŗĽŅĴŅĶĩŏĸŊŀĔœħƟĪňŗĴňėĺŅĴĨƞŅĚĕŀĚŐįĬĔƟŅĺ
ľĬƟŅĪňŗĨƞŅĚěŅĔŐįĬĮĔĨŇŐĸŃŐįĬĽľĔŇěĻŉĔļŅŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚŏĶňĵĬĔĶŃĭĺĬĺŇĝŅőĪœħƟĴŅĔĔĺƞŅȮ/3Ȯ
ľĬƞĺĵĔŇĨœħƟ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,Ļ,2559) ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ&ı,Ļ,2564) ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮ 
3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň                           œĴƞĬƟŀĵĔĺƞŅ 6ȮľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔŏľĬŊŀěŅĔĺŇĝŅŏŀĔŐĸŃĺŇĝŅőĪȮ(ĩƟŅĴň'Ȯ 
œĴƞĬƟŀĵĔĺƞŅȮ6 ľĬƞĺĵĔŇĨ 

3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň                           œĴƞĬƟŀĵĔĺƞŅ 6ȮľĬƞĺĵĔŇĨ 
 
   
 

 

4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ    
o ŐįĬȮ1 œĴƞĬƟŀĵĔĺƞŅȮȮ134ȮľĬƞĺĵĔŇĨȮ 
o ŐįĬȮ2  œĴƞĬƟŀĵĔĺƞŅȮȮ135ȮľĬƞĺĵĔŇĨ 

 

4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ    
o ŐįĬĮĔĨŇ  œĴƞĬƟŀĵĔĺƞŅȮȮ134ȮľĬƞĺĵĔŇĨȮ 
o ŐįĬĽľĔŇěĻŉĔļŅ  œĴƞĬƟŀĵĔĺƞŅȮȮ135ȮľĬƞĺĵĔŇĨ 
o ŐįĬĔƟŅĺľĬƟŅ  œĴƞĬƟŀĵĔĺƞŅȮȮ124ȮľĬƞĺĵĔŇĨ 

 
 
 

- ĔŜŅľĬħěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĕŀĚŐįĬĔƟŅĺľĬƟŅĴŅĔĔĺƞŅ
ŐįĬĮĔĨŇěŜŅĬĺĬȮ/0ȮľĬƞĺĵĔŇĨ 
 

 



 

 

ĳŅėįĬĺĔȮ3 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ 

 
1. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 

ŐįĬĮĔĨŇ  
ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
001101  ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3 
/2./.2 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ     3 
202101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/Ȯ 3 
202103 ĮġŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/ / 
203111 ŏėĴňȮ1  3 
2031/3 ĮġŇĭńĨŇĔŅĶŏėĴňȮ/   1 
204111 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬȮ 3 
206111 ŐėĸėŌĸńĽȮ/  3 
    ĶĺĴ 20 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
001101ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮȮ/ 3  
/2./.2 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ     3 
203103 ŏėĴňĪńŗĺœĮȮ1 3 
204111 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬȮ  3 
20611/ ŐėĸėŌĸńĽȮ/   3 
206/61 őėĶĚĽĶƟŅĚĺŇĵŋĨ  3 

   
 
ȮȮ  ĶĺĴ  /6 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001102Ȯ ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 2 3  
0.//// őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢȮ 3 
202/.. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3 
204111 ľĸńĔĔŅĶėŀĴıŇĺŏĨŀĶƢ  3 
206112 ŐėĸėŌĸńĽȮ0   3 
207117 ĮġŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/  1 
207187 ĲƕĽŇĔĽƢ 1  3 
    ĶĺĴ 19 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001102ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 2 3 
202101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮȮ/ 1 
202/.. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3 
204112 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬ  3 
206112ȮŐėĸėŌĸńĽȮ2 1 
207187 ĲƕĽŇĔĽƢ 1  3 
   
  ĶĺĴ  16 



 

 

1
5
2 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
001201  ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3 
204211 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋ    3 
204231 ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3 
206281 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ     3 
208263 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬ        3    
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 3 
    ĶĺĴ  18 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
001201  ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3 
201190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 3 
204203 ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ    3 
204231 ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3 
204252 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ       3 
208269 ĽĩŇĨŇĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ        3     
    ĶĺĴ  18 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3  
201190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 3 
204232 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň 3 
204251 őėĶĚĽĶƟŅĚĕƟŀĴŌĸ       3 
204315 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ 3 
ĺŇĝŅőĪ  3 
       ĶĺĴ 18 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3  
0.//// őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢȮ 3 
2042/0 ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞ       3 
204232 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň 3 
20427/ ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3 
ĺŇĝŅőĪ  3 
    ĶĺĴ  18 

 
  



 

 

1
5
3 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
204321 ĶŃĭĭģŅĬĕƟŀĴŌĸȮ/  3  
204341 ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 3  
204361 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 3  
204451 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ  3  
ĺŇĝŅőĪ             3 
ĺŇĝŅŏĸŊŀĔŏĽĶň  3 
  ĶĺĴ    18 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
204321 ĶŃĭĭģŅĬĕƟŀĴŌĸ  3  
204341 ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 3  
204361 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 3  
204451 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ  3  
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 3 
ĺŇĝŅőĪ             3 
  ĶĺĴ    18 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
204306 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 1 
204362 ĔŅĶŀŀĔŐĭĭŏĝŇĚĺńĨĩŋ 3 
204490 ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 3 
ĺŇĝŅŏŀĔŏĸŊŀĔ ĶŃħńĭȮ1..ȮľĶŊŀȮ2..Ȯ 1 
ĺŇĝŅŏŀĔŏĸŊŀĔ ĶŃħńĭȮ2..  3 
ĺŇĝŅőĪ  3 
        ĶĺĴ 19 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
204306 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 1 
204315 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ 3 
204490 ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3 
ĺŇĝŅŏŀĔŏĸŊŀĔ ĶŃħńĭȮ1..ȮľĶŊŀȮ2..Ȯ 4 
ĺŇĝŅőĪ  3 
ĺŇĝŅŏĸŊŀĔŏĽĶň 1 
       
  ĶĺĴ 19 

 
 

  



 

 

1
5
4 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
204390 ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ     1  
204491 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1      1 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2..  6 
ĺŇĝŅőĪ  3 
 
  ĶĺĴ    1/ 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
204390 ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ     1  
204491 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1      1 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 1 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2..  6 
ĺŇĝŅőĪ  3 
  ĶĺĴ    12 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
204499 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2 2 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2..   3 
ĺŇĝŅőĪ   3 
ĺŇĝŅŏĸŊŀĔŏĽĶň 3 
        ĶĺĴ 1/ 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
204499 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2 2 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2..   3 
ĺŇĝŅőĪ   3 
ĺŇĝŅŏĸŊŀĔŏĽĶň 3 
        ĶĺĴ 1/ 

 



 

 

1
5
5 

ŐįĬĽľĔŇěĻŉĔļŅ 
  

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
001101  ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3 
/2./.2 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ     3 
202101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/Ȯ 3 
202103 ĮġŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/ / 
203111 ŏėĴňȮ1  3 
2031/3 ĮġŇĭńĨŇĔŅĶŏėĴňȮ/   1 
204111 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬȮ 3 
206111 ŐėĸėŌĸńĽȮ/  3 
    ĶĺĴ 20 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
001101ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮȮ/ 3  
/2./.2 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ     3 
203103 ŏėĴňĪńŗĺœĮȮ1 3 
204111 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬȮ  3 
20611/ ŐėĸėŌĸńĽȮ/   3 
206/61 őėĶĚĽĶƟŅĚĺŇĵŋĨ  3 

   
 
ȮȮ  ĶĺĴ  /6 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001102Ȯ ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 2 3  
0.//// őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢȮ 3 
202/.. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3 
204111 ľĸńĔĔŅĶėŀĴıŇĺŏĨŀĶƢ  3 
206112 ŐėĸėŌĸńĽȮ0   3 
207117 ĮġŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/  1 
207187 ĲƕĽŇĔĽƢ 1  3 
    ĶĺĴ 19 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001102ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 2 3 
202101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮȮ/ 1 
202/.. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3 
204112 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬ  3 
206112ȮŐėĸėŌĸńĽȮ2 1 
207187 ĲƕĽŇĔĽƢ 1  3 
   
  ĶĺĴ  16 



 

 

1
5
6 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
001201  ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3 
204211 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋ    3 
204231 ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3 
206281 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ     3 
208263 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬ        3    
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 3 
    ĶĺĴ  18 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
001201  ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3 
201190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 3 
204203 ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ    3 
204231 ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3 
204252 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ       3 
208269 ĽĩŇĨŇĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ        3 
    ĶĺĴ  18 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3  
201190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 3 
204232 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň 3 
204251 őėĶĚĽĶƟŅĚĕƟŀĴŌĸ       3 
204315 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ 3 
ĺŇĝŅőĪ  3 
       ĶĺĴ 18 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3  
201111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮ 3 
2042/0 ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞ       3 
204232 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň 3 
20427/ ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3 
ĺŇĝŅőĪ  3 
    ĶĺĴ  18 

 
 
 

 
 



 

 

1
5
7 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
204321 ĶŃĭĭģŅĬĕƟŀĴŌĸȮ/  3  
204341 ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 3  
204361 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 3  
204451 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ  3  
ĺŇĝŅőĪ             3 
ĺŇĝŅŏĸŊŀĔŏĽĶň  3 
  ĶĺĴ    18 

ĝńŘĬĮƖĪňŗȮ1 
ĳĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
204321 ĶŃĭĭģŅĬĕƟŀĴŌĸ  3  
204341 ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 3  
204361  ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 3  
204451  ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ  3  
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 3 
ĺŇĝŅőĪ             3 
  ĶĺĴ    18 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
204306 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 1 
204362 ĔŅĶŀŀĔŐĭĭŏĝŇĚĺńĨĩŋ 3 
204490 ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3 
ĺŇĝŅŏŀĔŏĸŊŀĔ ĶŃħńĭȮ1..ȮľĶŊŀȮ2..ȮȮȮȮȮ 4 
ĺŇĝŅőĪ  6 
 
  ĶĺĴ    19       

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
204306 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 1 
204315 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ 3 
204490 ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3 
ĺŇĝŅŏŀĔŏĸŊŀĔ ĶŃħńĭȮ1..ȮľĶŊŀȮ2..Ȯ 1 
ĺŇĝŅőĪ  4 
ĺŇĝŅŏĸŊŀĔŏĽĶň 1 
        ĶĺĴ /7 

 
  



 

 

1
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8 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
204390 ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ  1  
204496 ĽľĔŇěĻŉĔļŅ 6 
  ĶĺĴ    Ȯ5 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
204390 ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ  1  
204496 ĽľĔŇěĻŉĔļŅ 6 
  ĶĺĴ    Ȯ5 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
204497 ĽńĴĴĬŅĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 1 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 3 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2..  6 
ĺŇĝŅőĪ       3 
ĺŇĝŅŏĸŊŀĔŏĽĶň 3 
 
        ĶĺĴ 16 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
204497 ĽńĴĴĬŅĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 1 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 3 
ĺŇĝŅŏŀĔŏĸŊŀĔ ĶŃħńĭȮ1..ȮľĶŊŀȮ2..Ȯ 1 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2..  4 
ĺŇĝŅőĪ       3 
ĺŇĝŅŏĸŊŀĔŏĽĶň 1 
        ĶĺĴ 19 
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ŐįĬĔƟŅĺľĬƟŅ 

  
ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 

 ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
001101ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮȮ/ 3  
/2./.2 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ     3 
203103 ŏėĴňĪńŗĺœĮȮ1 3 
204111 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĭŊŘŀĚĨƟĬȮ  3 
20611/ ŐėĸėŌĸńĽȮ/   3 
206/61 őėĶĚĽĶƟŅĚĺŇĵŋĨ  3 

   
 
ȮȮ  ĶĺĴ  /6 
 

  

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001102ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 2 3 
202101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮȮ/ 1 
202/.. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3 
204112 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋŏĭŊŘŀĚĨƟĬ  3 
206112ȮŐėĸėŌĸńĽȮ2 1 
207187 ĲƕĽŇĔĽƢ 1  3 
   
  ĶĺĴ  16 



 

 

1
6
0 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 
 ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
001201  ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3 
201190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 3 
204203 ŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ    3 
204231 ĔŅĶěńħĶŃĭĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3 
204252 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢ       3 
208269 ĽĩŇĨŇĽŜŅľĶńĭĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ        3     
    ĶĺĴ  18 
 

 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
001225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3  
0.//// őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢȮ 3 
2042/0 ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĽĴńĵŒľĴƞ       3 
204232 ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĔĦĤƢĺŇīň 3 
20427/ ĮƤĠĠŅĮĶŃħŇļģƢŏĭŊŘŀĚĨƟĬ 3 
ĺŇĝŅőĪ  3 
    ĶĺĴ  18 
 

 
 

  



 

 

1
6
1 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 
 ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
204321 ĶŃĭĭģŅĬĕƟŀĴŌĸ  3  
204341 ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 3  
204361 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 3  
204451 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴ  3  
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 3 
ĺŇĝŅőĪ             3 
  ĶĺĴ    18 

  
ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
204306 ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 1 
204315 ĔŅĶěńħĶŃŏĭňĵĭĕŀĚĳŅļŅőĮĶŐĔĶĴ 3 
204490 ĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3 
ĺŇĝŅŏŀĔŏĸŊŀĔ ĶŃħńĭȮ1..ȮľĶŊŀȮ2..Ȯ 4 
ĺŇĝŅőĪ  3 
ĺŇĝŅŏĸŊŀĔŏĽĶň 1 
       
  ĶĺĴ 19 

 
 

  



 

 

1
6
2 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564) 
 ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ľĬƞĺĵĔŇĨ 
204390 ĔŅĶİƗĔĚŅĬėŀĴıŇĺŏĨŀĶƢ     1  
204491 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ1      1 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 1 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2..  6 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ7..  6 
ĺŇĝŅőĪ  3 
  ĶĺĴ    20 

  
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ľĬƞĺĵĔŇĨ 
204499 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮ2 2 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ2..   3 
ĺŇĝŅŏŀĔŏĸŊŀĔĶŃħńĭȮ7..  6 
ĺŇĝŅőĪ   3 
ĺŇĝŅŏĸŊŀĔŏĽĶň 3 
        ĶĺĴ 17 



 

 

ĳŅėįĬĺĔȮ4 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ034/ 
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