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5.2. ĳŅļŅĪňŗŒĝƟȮ 
 X ľĸńĔĽŌĨĶěńħĔŅĶĻŉĔļŅŏĮƦĬœĪĵŐĸŃĳŅļŅŀńĚĔķļ 

5.3. ĔŅĶĶńĭĬńĔĻŉĔļŅ 

 X ĶńĭĪńŘĚĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 
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5.4. ėĺŅĴĶƞĺĴĴŊŀĔńĭľĬƞĺĵĚŅĬȮ-ȮĽĩŅĭńĬŀŊŗĬ 

 X ŏĮƦĬľĸńĔĽŌĨĶĕŀĚĽĩŅĭńĬőħĵŏĜıŅŃ 
 

5.5. ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅȮȮ 

ȮȮ X ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 

6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇȮ-ȮŏľŖĬĝŀĭľĸńĔĽŌĨĶ 

ȮȮȮȮȮȮȮ X ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0349 
  ĔņľĬħŏĮƕħĽŀĬŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ0347 
ȮȮȮȮȮȮȮ   ŏĶŇŗĴŒĝƟĴŅĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ0327 

   ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶńŘĚĬňŘȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ 
    ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342Ȯ 
 X œħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĬőĵĭŅĵĔŅĶıńĥĬŅĪĶńıĵŅĔĶĴĬŋļĵƢŐĸŃĔŅĶěńħĔŅĶĻŉĔļŅȮ 
   ŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ1&1-0346'ȮŏĴŊŗŀĺńĬĪňŗȮ4ȮĨŋĸŅėĴȮ0346 
  XȮ œħƟĶńĭėĺŅĴŏľŖĬĝŀĭŐĸŃŀĬŋĴńĨŇěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ227&5-0346'ȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĴŊŗŀĺńĬĪňŗȮ/4ȮıķĻěŇĔŅĵĬȮ0346Ȯ 

7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬȮ 

ľĸńĔĽŌĨĶĨƟŀĚœħƟĶńĭĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅĳŅĵŒĬȮ0ȮĮƖȮ 

8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ 

1) ĺŇĻĺĔĶėŀĴıŇĺŏĨŀĶƢȮ&Computer Engineer) 
2) ĬńĔĺŇĝŅĔŅĶȮ-ȮĬńĔĺŇěńĵĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢ 
3) ĺŇĻĺĔĶĞŀĲĨƢŐĺĶƢȮ-ȮįŌƟıńĥĬŅĞŀĲĨƢŐĺĶƢ 
4) įŌƟŀŀĔŐĭĭ-ıńĥĬŅŏĺŖĭœĞĨƢ 
5) ĺŇĻĺĔĶĺŇŏėĶŅŃľƢ-ŀŀĔŐĭĭ-ıńĥĬŅ-ěńħĔŅĶĶŃĭĭŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃĽŊŗŀĽŅĶȮ&Network and 

Communication Engineer) 
6) ĺŇĻĺĔĶĺŇŏėĶŅŃľƢ-ŀŀĔŐĭĭ-ĭĶŇľŅĶŐĸŃěńħĔŅĶĽĩŅĮƤĨĵĔĶĶĴėĸŅĺħƢŏĪėőĬőĸĵňȮ&Cloud Technology 

Architecture Engineer) 
7) ĬńĔŀŀĔŐĭĭ-ıńĥĬŅĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺŐĸŃœŀőŀĪňȮ&Embedded system and IoT Developer) 
8) ĺŇĻĺĔĶĕƟŀĴŌĸŐĸŃĽĩŅĮƤĨĵĔĶĶĴĕƟŀĴŌĸȮ&Data Engineer/Data Architect Engineer) 
9) ĺŇĻĺĔĶĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮ&AI and Machine Learning Engineer) 
10) įŌƟĮĶŃĔŀĭĔŅĶŒľĴƞľĶŊŀȮStartup 
11) ėĶŌŐĸŃĭŋėĸŅĔĶĪŅĚĔŅĶĻŉĔļŅ 
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9. ĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěņĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

Īňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ 

ĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 

ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀľĸńĔĽŌĨĶ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

1 x-xxxx-xxxxx-xxx 
ĶŀĚ

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĵĮƤĠĠĵĻȮœĝĵĔŅĿ 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

0331 
0323 
0320 

ĮĶ,ħ, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚ 

2 x-xxxx-xxxxx-xxx 
ĶŀĚ

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĚĽŅĺŐĽĚĽŋĶňĵƢȮȮĺĽŋıĚĻƢŀńĵĵŃ 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

033/ 
0322 
0317 

Ph.D. 
M.S. 
ĺĻ,ĭ, 

Computer Science 
Computer Science 
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

Portland State University, USA 
California state University Chico, USA 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

3 x-xxxx-xxxxx-xxx 
įŌƟĝƞĺĵ 

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĵĬŇėĴȮĽŋĺĶĶĦĺĶ 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

0349 
0324 
0320 

Ph.D. 
D.E.A, 
ĺĻ,ĭ, 

Physics 
Electrical and Information Engineering 
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

Universite Paris+Sud 11, France 
Universite Paris+Sud 11, France 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

4 x-xxxx-xxxxx-xxx 
įŌƟĝƞĺĵ 

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĵīńĝĝńĵȮŏŀƟĚĜƟĺĬ 

ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

0324 
032. 

M.Sc. 
ĺĻ,ĭ, 

Computer Networks 
ėŀĴıŇĺŏĨŀĶƢ 

National University of Singapore, Singapore 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

5 x-xxxx-xxxxx-xxx ŀŅěŅĶĵƢ ĬŅĵŏĽĔĽĶĶėƢȮȮĽŋĺĶĶĦĴĦň 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

0324 
0322 
032. 

D,E,A, 
Maitrise 
ĺĻ,ĭ, 

Informatique 
Informatique 
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

Universite Claude Bernard Lyon 1, France 
Universite Toulouse 3, France 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
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10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺŇĪĵŅŏĕĨľŅħŒľĠƞ 

11. ĔŅĶěńħĔŅĶľĸńĔĽŌĨĶĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėĽƞĺĬĨƞŅĚ ŕ 

11.1 ĔŅĶĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ 

ĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬėĺŅĴĴńŗĬėĚ ľĸńĔĽŌĨĶĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅĬńĔĻŉĔļŅŒľƟĽŅĴŅĶĩĺŅĚĶŃĭĭ
ŏėĶŊŀĕƞŅĵĪňŗĮĸŀħĳńĵȮĮƚŀĚĔńĬĳńĵėŋĔėŅĴœĞŏĭŀĶƢȮ
&Cybersecurity)ȮĴňĶŃĭĭĽŊŗŀĽŅĶħŇěŇĪńĸĪňŗĮĸŀħĳńĵ ȮĶĺĴĩŉĚ
ıńĥĬŅŏĪėőĬőĸĵňĪňŗŒĝƟŒĬħƟŅĬėĺŅĴĴńŗĬėĚȮŏĝƞĬȮĶŃĭĭĨĶĺěěńĭ
ŀńěĜĶŇĵŃ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶŐĕƞĚĕńĬ 

ľĸńĔĽŌĨĶĴŋƞĚŏĬƟĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴħƟŅĬŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮĮƤĠĠŅĮĶŃħŇļģƢȮŐĸŃĶŃĭĭ
ŀńĨőĬĴńĨŇȮĞŉŗĚŏĮƦĬŏėĶŊŗŀĚĴŊŀĽņėńĠŒĬĔŅĶŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩ
ĕŀĚĮĶŃŏĪĻŒĬĔŅĶŐĕƞĚĕńĬĶŃħńĭőĸĔȮĭńĦĤŇĨĽŅĴŅĶĩĪņĚŅĬ
ŒĬŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮŏĝƞĬȮħŇěŇĪńĸȮľŋƞĬĵĬĨƢȮőĸěŇĽĨŇĔĽƢȮ
ŐĸŃĵŅĬĵĬĨƢœĲĲƚŅȮĶĺĴĪńŘĚĽƞĚŏĽĶŇĴĬĺńĨĔĶĶĴȮStart-up ŐĸŃ
ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶħƟŅĬŏĪėőĬőĸĵňȮĬŀĔěŅĔĬňŘĽƞĚŏĽĶŇĴ
ĚŅĬĺŇěńĵŐĸŃőėĶĚĚŅĬĪňŗĨŀĭőěĪĵƢŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵȮ
ŏĝƞĬȮľŋƞĬĵĬĨƢ, IoT, Automation, Cloud Computing 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚ
ĻńĔĵĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢ 

ľĸńĔĽŌĨĶŏĬƟĬĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĮĢŇĭńĨŇěĶŇĚȮĔŅĶėŇħĺŇŏėĶŅŃľƢȮĔŅĶ
ĪņĚŅĬŏĮƦĬĪňĴȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮıĶƟŀĴ
ĪńŘĚĽĬńĭĽĬŋĬĔŅĶıńĥĬŅĪńĔļŃŐľƞĚŀĬŅėĨȮŏĝƞĬȮĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴ, ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ, AI ŐĸŃȮMachine Learning 
ŏıŊŗŀŏĽĶŇĴĻńĔĵĳŅıĔņĸńĚėĬ 

ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬ
ėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴĔŅĶŒĝƟŏĪėőĬőĸĵňȮIoT ŐĸŃȮBig Data ŏıŊŗŀ
ĺŇŏėĶŅŃľƢŐĸŃĭĶŇľŅĶěńħĔŅĶĪĶńıĵŅĔĶŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃ
ıńĥĬŅĞŀĲĨƢŐĺĶƢ-ĶŃĭĭŀńěĜĶŇĵŃĪňŗĝƞĺĵĸħĔŅĶŒĝƟĪĶńıĵŅĔĶȮ
ŏĝƞĬȮĶŃĭĭȮSmart Energy, Smart Farming 
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11.2 ĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵĔŅĶıńĥĬŅĔņĸńĚėĬĕŀĚĮĶŃŏĪĻ 

ĬőĵĭŅĵĔŅĶıńĥĬŅĔņĸńĚėĬĕŀĚĮĶŃŏĪĻ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

ŀŋĨĽŅľĔĶĶĴĵŅĬĵĬĨƢĽĴńĵŒľĴƞ ľĸńĔĽŌĨĶĴňĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĶŃĭĭİƤĚĨńĺȮ&Embedded 
Systems), ĔŅĶėĺĭėŋĴŀńĨőĬĴńĨŇȮŐĸŃȮIoT ĞŉŗĚŏĮƦĬıŊŘĬģŅĬĕŀĚ
ĵŅĬĵĬĨƢŀńěĜĶŇĵŃŐĸŃȮEV 

ŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŀńěĜĶŇĵŃ ľĸńĔĽŌĨĶįĸŇĨĭŋėĸŅĔĶĪňŗĽŅĴŅĶĩŀŀĔŐĭĭĺĚěĶħŇěŇĪńĸ 
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢ ĞŀĲĨƢŐĺĶƢİƤĚĨńĺȮŐĸŃĶŃĭĭėĺĭėŋĴ
ŀńĨőĬĴńĨŇȮĴňĔŅĶıńĥĬŅŁŅĶƢħŐĺĶƢ+ĞŀĲĨƢŐĺĶƢĪňŗĪņĚŅĬĶƞĺĴĔńĬ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢĶŋƞĬŒľĴƞ 

ŀŋĨĽŅľĔĶĶĴĔŅĶĪƞŀĚŏĪňŗĵĺĔĸŋƞĴĶŅĵœħƟħňŐĸŃ 
ĔŅĶĪƞŀĚŏĪňŗĵĺŏĝŇĚĽŋĕĳŅı 

ľĸńĔĽŌĨĶĴňĽƞĺĬĽĬńĭĽĬŋĬįƞŅĬĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬħƟŅĬĔŅĶ
ĪƞŀĚŏĪňŗĵĺŀńěĜĶŇĵŃȮŐĸŃĶŃĭĭěńħĔŅĶĕƟŀĴŌĸĬńĔĪƞŀĚŏĪňŗĵĺȮŏĝƞĬȮ
ĶŃĭĭŐĮĸĳŅļŅŀńĨőĬĴńĨŇ AI Chatbot  

ŀŋĨĽŅľĔĶĶĴĔŅĶŏĔļĨĶŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı ľĸńĔĽŌĨĶœħƟıńĥĬŅĬńĔĻŉĔļŅŒľƟĽŅĴŅĶĩıńĥĬŅĶŃĭĭȮSmart 
Farming ħƟĺĵŏĞĬŏĞŀĶƢ IoT ŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏıŊŗŀĸħ
ĨƟĬĪŋĬŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅıȮİƗĔĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮMachine 
Learning ŒĬĔŅĶėŅħĔŅĶĦƢįĸįĸŇĨ ĨĶĺěőĶėıŊĝȮŐĸŃĔŅĶ
ěńħĔŅĶĲŅĶƢĴįƞŅĬŐıĸĨĲŀĶƢĴħŇěŇĪńĸȮĞŉŗĚĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĪňŗ
ŐĴƞĬĵņŐĸŃĵńŗĚĵŊĬ 

ŀŋĨĽŅľĔĶĶĴĔŅĶŐĮĶĶŌĮŀŅľŅĶ ľĸńĔĽŌĨĶĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĔŅĶıńĥĬŅőĮĶŐĔĶĴȮ
ĞŀĲĨƢŐĺĶƢȮőħĵŒĝƟȮComputer VisionȮMachine Learning 
ŐĸŃ AI ŒĬĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĽŇĬėƟŅȮŐĸŃĶŃĭĭĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸŏıŊŗŀėĺĭėŋĴĴŅĨĶģŅĬĔŅĶįĸŇĨŐĸŃĔŅĶŐĮĶĶŌĮŀŅľŅĶȮ 

ŀŋĨĽŅľĔĶĶĴľŋƞĬĵĬĨƢ ľĸńĔĽŌĨĶĴňĔŅĶıńĥĬŅĬńĔĻŉĔļŅħƟŅĬĶŃĭĭėĺĭėŋĴŀńěĜĶŇĵŃ ĔŅĶ
ŏĕňĵĬőĮĶŐĔĶĴľŋƞĬĵĬĨƢ ĶŃĭĭĔŅĶĴŀĚŏľŖĬȮ&Vision System) 
ŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮĶĺĴĪńŘĚıńĥĬŅȮHardware ŐĸŃȮ
Software ŏıŊŗŀĽĶƟŅĚľŋƞĬĵĬĨƢĽņľĶńĭĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃ
ĭĶŇĔŅĶ 

ŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ ľĸńĔĽŌĨĶœħƟĴŋƞĚŏĬƟĬıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸŇĨĔņĸńĚėĬħƟŅĬȮ
Software Engineer, Data Scientist, Cybersecurity, AI 
Engineer, Full Stack Developer ŐĸŃŀŊŗĬȮŕȮĪňŗěņŏĮƦĬĨƞŀ
ĔŅĶĕńĭŏėĸŊŗŀĬŏĻĶļģĔŇěħŇěŇĪńĸĕŀĚĮĶŃŏĪĻ 
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ĬőĵĭŅĵĔŅĶıńĥĬŅĔņĸńĚėĬĕŀĚĮĶŃŏĪĻ ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 
ŀŋĨĽŅľĔĶĶĴĔŅĶŐıĪĵƢėĶĭĺĚěĶ ľĸńĔĽŌĨĶœħƟĴňĔŅĶŒľƟĬńĔĻŉĔļŅĴňĭĪĭŅĪŒĬĔŅĶıńĥĬŅŏĪėőĬőĸĵň

ĽĬńĭĽĬŋĬħƟŅĬĽŋĕĳŅıȮŏĝƞĬȮĶŃĭĭĺŇŏėĶŅŃľƢĳŅıĪŅĚĔŅĶŐıĪĵƢ
ħƟĺĵȮAI, ŀŋĮĔĶĦƢȮIoMT (Internet of Medical Things), 
ĶŃĭĭěńħĔŅĶĕƟŀĴŌĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃŏĪėőĬőĸĵňĽņľĶńĭ
ĔŅĶŐıĪĵƢŐĴƞĬĵņȮ&Precision Medicine)ȮıńĥĬŅĶŃĭĭȮ
HealthTech, ĶŃĭĭĺŇŏėĶŅŃľƢĳŅıĪŅĚĔŅĶŐıĪĵƢȮŐĸŃĽƞĚŏĽĶŇĴ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮAI ĔńĭĕƟŀĴŌĸĽŋĕĳŅıŏıŊŗŀĝƞĺĵĺŇĬŇěĜńĵőĶėľĶŊŀ
ŐĬŃĬņĔŅĶĶńĔļŅȮőħĵĴňĔŅĶĶƞĺĴĴŊŀĔńĭĪŅĚėĦŅěŅĶĵƢȮ
įŌƟŏĝňŗĵĺĝŅĠěŅĔėĦŃŐıĪĵƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

11.3 ĨŀĭĽĬŀĚĨƞŀŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶĽľĮĶŃĝŅĝŅĨŇ SDGs  

ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶ
ĽľĮĶŃĝŅĝŅĨŇ 

ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

ĵŋĨŇėĺŅĴĵŅĔěĬĪŋĔĶŌĮŐĭĭŒĬĪŋĔĪňŗ ľĸńĔĽŌĨĶĴŋƞĚŏĬƟĬĔŅĶįĸŇĨĔņĸńĚėĬĪňŗĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽĶƟŅĚ
ĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅŏĻĶļģĔŇěĝŋĴĝĬȮĽĶƟŅĚĚŅĬȮĽĶƟŅĚĶŅĵœħƟȮ
ŐĸŃĽƞĚŏĽĶŇĴįŌƟĮĶŃĔŀĭĔŅĶħƟŅĬŏĪėőĬőĸĵňŒĬıŊŘĬĪňŗľƞŅĚœĔĸȮĸħ
ėĺŅĴŏľĸŊŗŀĴĸŘņŒĬőŀĔŅĽĪŅĚŏĻĶļģĔŇě 

ĵŋĨŇėĺŅĴľŇĺőľĵ ĭĶĶĸŋėĺŅĴĴńŗĬėĚĪŅĚŀŅľŅĶ
ŐĸŃĵĔĶŃħńĭőĳĝĬŅĔŅĶ ŐĸŃĽƞĚŏĽĶŇĴ
ŏĔļĨĶĔĶĶĴĪňŗĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶœħƟĴňŏĬŊŘŀľŅĺŇĝŅŏĔňŗĵĺĔńĭȮIoT, AI ŐĸŃĶŃĭĭėĺĭėŋĴ
ŀńĨőĬĴńĨŇŒĬĳŅėŏĔļĨĶȮĝƞĺĵĽĶƟŅĚĶŃĭĭȮSmart Farming Īňŗĸħ
ĨƟĬĪŋĬȮŏıŇŗĴįĸįĸŇĨȮŐĸŃĽŅĴŅĶĩěńħĔŅĶĮƤěěńĵĔŅĶįĸŇĨœħƟ
ŐĴƞĬĵņȮĽĬńĭĽĬŋĬŏĔļĨĶĔĶĶĴĵńŗĚĵŊĬŐĸŃĮĸŀħĳńĵ 

ĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅĪŋĔėĬĴňĔŅĶĻŉĔļŅĪňŗĴň
ėŋĦĳŅıŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴ ŐĸŃ
ĽĬńĭĽĬŋĬőŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

ľĸńĔĽŌĨĶœħƟŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅĪŋĔŏıĻŐĸŃįŌƟıŇĔŅĶĽŅĴŅĶĩ
ŏĕƟŅĻŉĔļŅœħƟ ŐĸŃĴňŏėĶŊŗŀĚĴŊŀĪŅĚĔŅĶĻŉĔļŅĪňŗěņŏĮƦĬĨƞŀĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚįŌƟıŇĔŅĶŐĸŃĬńĔĻŉĔļŅĔĸŋƞĴŏĮĶŅŃĭŅĚ ĔŅĶěńħĔŅĶ
ĻŉĔļŅĕŀĚľĸńĔĽŌĨĶŏĮƦĬŀĵƞŅĚŏĪƞŅŏĪňĵĴ ĵŋĨŇīĶĶĴŐĸŃėņĬŉĚĩŉĚ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚŏıĻĽĳŅıŐĸŃĺńĥĬīĶĶĴ ĬŀĔěŅĔĬňŘ
ĴľŅĺŇĪĵŅĸńĵłĴňĔŅĶěńħĽĶĶĪŋĬĔŅĶĻŉĔļŅŒľƟĔńĭĬńĔĻŉĔļŅĪňŗĕŅħ
ŐėĸĬĪŋĬĪĶńıĵƢŐĸŃĮĶŃĽŅĬĚŅĬĔńĭ ĔĵĻ. ŏıŊŗŀŏĮƦĬĪŋĬĔŌƟĵŊĴŏıŊŗŀ
ĔŅĶĻŉĔļŅ 

ĽƞĚŏĽĶŇĴĔŅĶŏĨŇĭőĨĪŅĚŏĻĶļģĔŇěĪňŗĨƞŀŏĬŊŗŀĚ 
ėĶŀĭėĸŋĴȮŐĸŃĵńŗĚĵŊĬ ĔŅĶěƟŅĚĚŅĬŏĨŖĴĪňŗȮŐĸŃĴň
įĸŇĨĳŅı ŐĸŃĔŅĶĴňĚŅĬĪňŗĽĴėĺĶĽņľĶńĭĪŋĔėĬ 

ľĸńĔĽŌĨĶĴňĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňĪńĔļŃĨĶĚėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ŀŋĨĽŅľĔĶĶĴŏĪėőĬőĸĵňħŇěŇĪńĸȮĽĬńĭĽĬŋĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮ
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ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚŀĚėƢĔŅĶ
ĽľĮĶŃĝŅĝŅĨŇ 

ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

ŐĸŃĔŅĶĽĶƟŅĚĽĨŅĶƢĪŀńıħƟŅĬŏĪėőĬőĸĵňȮĝƞĺĵĕńĭŏėĸŊŗŀĬ
ŏĻĶļģĔŇěŒĬĵŋėħŇěŇĪńĸ 

ĽĶƟŅĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĴňėĺŅĴĪĬĪŅĬ 
ĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴĪňŗėĶŀĭėĸŋĴ
ŐĸŃĵńŗĚĵŊĬ ŐĸŃĽƞĚŏĽĶŇĴĬĺńĨĔĶĶĴ 

ľĸńĔĽŌĨĶŏĬƟĬĔŅĶıńĥĬŅŏĪėőĬőĸĵňŒľĴƞȮŕȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅı
ŒľƟĔńĭĳŅėŀŋĨĽŅľĔĶĶĴ 

ŏĽĶŇĴėĺŅĴŏĕƟĴŐĕŖĚŒľƟŐĔƞĔĸœĔĔŅĶħņŏĬŇĬĚŅĬ
ŐĸŃĲƘƨĬĲŌĽĳŅıľŋƟĬĽƞĺĬėĺŅĴĶƞĺĴĴŊŀĶŃħńĭőĸĔ
ĽņľĶńĭĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 

ľĸńĔĽŌĨĶĽƞĚŏĽĶŇĴĔŅĶĪņĚŅĬĶƞĺĴĔńĭŀŋĨĽŅľĔĶĶĴȮĳŅėĶńģȮ
ĽĩŅĭńĬĔŅĶĻŉĔļŅȮŐĸŃŏėĶŊŀĕƞŅĵĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀĽĶƟŅĚŀĚėƢ
ėĺŅĴĶŌƟȮŐĸĔŏĮĸňŗĵĬŏĪėőĬőĸĵňȮŐĸŃĶƞĺĴıńĥĬŅĭŋėĸŅĔĶŒľƟıĶƟŀĴ
ĽņľĶńĭėĺŅĴĪƟŅĪŅĵŒĬŀĬŅėĨ 

11.4 ĨŀĭĽĬŀĚĨƞŀĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇěĕŀĚĽĩŅĭńĬ 

          ľĸńĔĽŌĨĶĴňĔŅĶĨŀĭĽĬŀĚĨƞŀĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢőħĵĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅ
ĬńĔĻŉĔļŅŒľƟŏĮƦĬĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĨŅĴŀńĨĸńĔļĦƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮĪńŘĚħƟŅĬėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩĪŅĚĺŇĝŅĝňıȮŐĸŃ
ėŋĦīĶĶĴěĶŇĵīĶĶĴȮįƞŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶĔńĭĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶȮĶĺĴĩŉĚĽƞĚŏĽĶŇĴĳŅĺŃįŌƟĬņŐĸŃ
ĔŅĶĴňěŇĨĽŅīŅĶĦŃȮľĸńĔĽŌĨĶĵńĚĽĬńĭĽĬŋĬĭĶŇĔŅĶŐĸŃĽĺńĽħŇĔŅĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮŏĝƞĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪńĬĽĴńĵȮ
ĶŃĭĭŒľƟėņĮĶŉĔļŅȮŐĸŃĔŅĶıńĥĬŅĽŋĕĳŅĺŃĬńĔĻŉĔļŅȮŀňĔĪńŘĚĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭĻŇļĵƢŏĔƞŅȮĨĸŀħěĬ
ľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃŏŀĔĝĬŒĬŀŋĨĽŅľĔĶĶĴŏĮƚŅľĴŅĵĕŀĚĳŅėŒĨƟȮ&ŏĝƞĬȮĔĸŋƞĴĵŅĚıŅĶŅȮĮŅĸƢĴĬŘņĴńĬ'ȮŏıŊŗŀĶƞĺĴıńĥĬŅ
őėĶĚĚŅĬȮĽľĔŇěĻŉĔļŅȮŐĸŃőěĪĵƢĺŇěńĵĪňŗĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚıŊŘĬĪňŗőħĵĨĶĚȮıĶƟŀĴĪńŘĚĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ
ħƟĺĵĶŃĭĭėŋĦĳŅıĪňŗőĮĶƞĚŒĽȮĪńĬĽĴńĵȮŐĸŃŏĬƟĬĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħŒĬĔŅĶıńĥĬŅĬńĔĻŉĔļŅŀĵƞŅĚĵńŗĚĵŊĬ 
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ľĴĺħĪňŗȮ0ȮĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

1,1 ĮĶńĝĠŅ 
 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮĴŋƞĚįĸŇĨĺŇĻĺĔĶėŀĴıŇĺŏĨŀĶƢĪňŗĴňėĺŅĴĶŌƟ
ŐĸŃĪńĔļŃĶŀĭħƟŅĬȮĪńŘĚŒĬħƟŅĬĪķļġňŐĸŃĔŅĶĮĢŇĭńĨŇěĶŇĚȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴȮĔŅĶŐıĪĵƢȮŐĸŃĽŅīŅĶĦĽŋĕȮőħĵŏĜıŅŃŒĬĭĶŇĭĪĕŀĚ
ĳŌĴŇĳŅėĳŅėŒĨƟŐĸŃőěĪĵƢŒĬĶŃħńĭĮĶŃŏĪĻŏıŊŗŀŒľƟıĶƟŀĴĽņľĶńĭĔŅĶĪņĚŅĬŒĬĶŃħńĭĽŅĔĸȮĽŀħėĸƟŀĚĔńĭĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺĕŀĚŏĪėőĬőĸĵňŐĸŃĽńĚėĴĵŋėħŇěŇĪńĸȮľĸńĔĽŌĨĶŏĬƟĬĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ
&Work-Integrated Learning) įĽŅĬĔŅĶıńĥĬŅĪńĔļŃĺŇĝŅĝňıĔńĭĔŅĶĮĸŌĔİƤĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěŇĨĽņĬŉĔŏıŊŗŀ
ĽƞĺĬĶĺĴȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩħņĶĚĝňĺŇĨŀĵƞŅĚĴňėŋĦėƞŅŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴĳŅĵŒĨƟŐĬĺėŇħĔŅĶĻŉĔļŅĨŅĴ
ıńĥĬŅĔŅĶĬŇĵĴȮ&Progressivism) ľĸńĔĽŌĨĶĵŉħįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚȮĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇěĶŇĚȮ
ĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮ&Self-directed Learning) ĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢȮŐĸŃĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟ
ĨĸŀħĝňĺŇĨȮ&Lifelong Learning) įƞŅĬĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔȮ&Active Learning) ĔŅĶŒĝƟĮƤĠľŅŏĮƦĬģŅĬȮ&Problem-
based Learning) ĔŅĶŒĝƟőėĶĚĚŅĬŏĮƦĬģŅĬȮ&Project-based Learning) ŐĸŃĔŅĶıńĥĬŅĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚŏıŊŗŀŒľƟ
įŌƟŏĶňĵĬĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃŏĨŇĭőĨŒĬőĸĔĪňŗœĴƞľĵŋħĬŇŗĚŒĬĮƤěěŋĭńĬ 
 

1,2 ĺńĨĩŋĮĶŃĽĚėƢ 
 ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴŏĕƟŅŒěȮŐĸŃĪńĔļŃĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮőħĵĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚĪŅĚĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇĪňŗŏĬƟĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮĴňĔŅĶĽŀħŐĪĶĔėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŐĸŃĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŒľƟĔńĭįŌƟŏĶňĵĬȮŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢįƞŅĬĔŅĶİƗĔ
ĮĢŇĭńĨŇěĶŇĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
 

1,3 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 
ŏĴŊŗŀĽņŏĶŖěĔŅĶĻŉĔļŅěŅĔľĸńĔĽŌĨĶĬňŘȮĭńĦĤŇĨĽŅĴŅĶĩ 

 1.  ŐĔƟœĕĮƤĠľŅħƟŅĬŏĔļĨĶĔĶĶĴ-ŀŋĨĽŅľĔĶĶĴ-ĔŅĶŐıĪĵƢȮŐĸŃȮĽŅīŅĶĦĽŋĕŒĬıŊŘĬĪňŗĳŅėŒĨƟĕŀĚĮĶŃŏĪĻ
œĪĵȮőħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
 0, ŀŀĔŐĭĭȮıńĥĬŅȮŐĸŃħŌŐĸĞŀĲĨƢŐĺĶƢȮŁŅĶƢħŐĺĶƢȮĶŃĭĭĽŅĶĽĬŏĪĻȮŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵȮĨŅĴ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĸŌĔėƟŅŐĸŃľĬƞĺĵĚŅĬȮĳŅĵŒĨƟĔĶŀĭěĶĶĵŅĭĶĶĦĺŇĝŅĝňıħƟŅĬėŀĴıŇĺŏĨŀĶƢȮ(ACM code of ethics) œħƟȮ 
 1, ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟĩŌĔĨƟŀĚȮĨĶĚĮĶŃŏħŖĬ 
 2, ŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĔŅĶĴňěŇĨĽŅīŅĶĦŃ 
 3, ĪņĚŅĬŏĮƦĬĪňĴȮŒĬģŅĬŃĕŀĚįŌƟĬņȮľĶŊŀįŌƟĨŅĴȮŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
 4, ŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŐĸŃĕńŘĬĨŀĬĺŇīňħņŏĬŇĬĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢȮŐĸŃȮĽĶŋĮįĸȮŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶ
ŐĔƟĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
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 5, ĽŊĭėƟĬėĺŅĴĶŌƟĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢȮĞŀĲĨƢŐĺĶƢȮŁŅĶƢħŐĺĶƢȮĶŃĭĭĽŅĶĽĬŏĪĻŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵĪňŗ
ĪńĬĽĴńĵěƞŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗĬƞŅŏĝŊŗŀĩŊŀœħƟȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
 6, ĮĢŇĭńĨŇĚŅĬħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ
&ŐįĬĽľĔŇěĻŉĔļŅ' 

2. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 

0,/ȮĶŃĭĭȮ 
 X ĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅȮŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ1 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 
  ĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 
 

ȮȮ2,2ȮĺńĬ+ŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
  X ĺńĬȮůȮŏĺĸŅĶŅĝĔŅĶĮĔĨŇ 
   ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ ŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮŏħŊŀĬĨŋĸŅėĴ 
   ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ ŏħŊŀĬıķĻěŇĔŅĵĬȮůȮŏħŊŀĬĴňĬŅėĴ 
   ĳŅėķħŌĶƟŀĬȮ ŏħŊŀĬŏĴļŅĵĬȮ+ȮŏħŊŀĬĴŇĩŋĬŅĵĬ 

 

2,3ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
  œĴƞĴň 
 

0,4ȮĶŃĭĭěńħĔŅĶĻŉĔļŅȮ 
  X ŐĭĭĝńŘĬŏĶňĵĬ 

 

0,5ȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ&ĩƟŅĴň' 
ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0348 
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ľĴĺħĪňŗȮ3 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

1. őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 

1,/ȮěņĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ  /10 ľĬƞĺĵĔŇĨ 

1,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
 Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ œĴƞĬƟŀĵĔĺƞŅ  24 ľĬƞĺĵĔŇĨ 
  ĶŅĵĺŇĝŅĭńĚėńĭ œĴƞĬƟŀĵĔĺƞŅ  /6 ľĬƞĺĵĔŇĨ 
  GE 1ȮĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ   2 ľĬƞĺĵĔŇĨ 
  GE 2ȮĔŅĶıńĥĬŅėĺŅĴėŇħ   4 ľĬƞĺĵĔŇĨ 
   +ȮĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ &2ȮľĬƞĺĵĔŇĨ' 
   +ȮĔŅĶėŇħŏĝŇĚĶŃĭĭ &2ȮľĬƞĺĵĔŇĨ' 
  GE 3ȮĔŅĶėŇħŐĭĭįŌƟĮĶŃĔŀĭĔŅĶ  2 ľĬƞĺĵĔŇĨ 
  GE 4ȮĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸ  2 ľĬƞĺĵĔŇĨ 
  GE 5ȮĽŋĕĳŅĺŃŐĭĭŀĚėƢĶĺĴ   2 ľĬƞĺĵĔŇĨ 
  GE 6ȮěŇĨĽŅīŅĶĦŃŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ  2 ľĬƞĺĵĔŇĨ 
  GE 7ȮĔŅĶĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭıĸĺńĨĶĕŀĚőĸĔ  2 ľĬƞĺĵĔŇĨ 
  GE 8ȮĶŅĵĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ  6 ľĬƞĺĵĔŇĨ 
 ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃ   /.0 ľĬƞĺĵĔŇĨ 
  1'ȮĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ  0/ ľĬƞĺĵĔŇĨ 
  0'ȮĔĸŋƞĴĺŇĝŅĝňıĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ  6/ ľĬƞĺĵĔŇĨ 
   +ȮȮĭńĚėńĭ   00 ľĬƞĺĵĔŇĨ 
   +ȮȮĭńĚėńĭȮ(Module)   2. ľĬƞĺĵĔŇĨ 
   +ȮȮŏĸŊŀĔ   /7 ľĬƞĺĵĔŇĨ 
 ė,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň   4 ľĬƞĺĵĔŇĨ 
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1,3ȮĶŅĵĺŇĝŅȮ-ȮĔĸŋƞĴĽŅĶŃȮ-ȮĝŋħĺŇĝŅȮ&Module' 
 Ĕ, ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ œĴƞĬƟŀĵĔĺƞŅ  24 ľĬƞĺĵĔŇĨ 
  ĶŅĵĺŇĝŅĭńĚėńĭ œĴƞĬƟŀĵĔĺƞŅ  /6 ľĬƞĺĵĔŇĨ 
  GE /ȮĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ   2 ľĬƞĺĵĔŇĨ 
  890-101G1 ĽĶĶĽŅĶŃĳŅļŅŀńĚĔķļ    2((2)-0-4) 
   &Essential English' 
  890-102G1 ĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěņĺńĬ   2((2)-0-4) 
   &Everyday English' 
  890-103G1 ĳŅļŅŀńĚĔķļıĶƟŀĴŒĝƟ    2((2)-0-4) 
   &English on the Go' 
  890-104G1 ĳŅļŅŀńĚĔķļĵŋėħŇěŇĪńĸ    2((2)-0-4) 
   &English in the Digital World' 
  890-105G1 ĳŅļŅŀńĚĔķļŏĝŇĚĺŇĝŅĔŅĶ   2((2)-0-4) 
   &English for Academic Success' 
  ľĴŅĵŏľĨŋ8Ȯ 

  1.1 ĶŅĵĺŇĝŅȮ890-101G1ȮĽĶĶĽŅĶŃĳŅļŅŀńĚĔķļȮěņĬĺĬȮ2((2)-0-4) ľĬƞĺĵĔŇĨȮŏĮƦĬĶŅĵĺŇĝŅŏĨĶňĵĴėĺŅĴıĶƟŀĴȮĸĚĪŃŏĭňĵĬŏĶňĵĬȮ

őħĵœĴƞĬńĭľĬƞĺĵĔŇĨŏĮƦĬľĬƞĺĵĔŇĨĽŃĽĴȮ&Audit)  

  1.2 ĶŅĵĺŇĝŅȮ890-102G1-890-105G1 ĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬěņĬŅĬȮ2 ĺŇĝŅȮĞŉŗĚĔņľĬħĔĸŋƞĴįŌƟŏĶňĵĬĨŅĴĻńĔĵĳŅıĪŅĚħƟŅĬ

ĳŅļŅŀńĚĔķļĕŀĚĬńĔĻŉĔļŅ 

  GE 0ȮĔŅĶıńĥĬŅėĺŅĴėŇħ   2 ľĬƞĺĵĔŇĨ 
  +ȮGE2A ĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕȮ &0ȮľĬƞĺĵĔŇĨ' 
  895-211G2A ĔŅĶėŇħĔńĭıķĨŇĔĶĶĴıĵŅĔĶĦƢ   2((2)-0-4) 
   &Thinking and Behavioral Prediction'  
  315-100G2A ėņĬĺĦĻŇĸĮƝȮ    2((2)-0-4) 
   &The Art of Computing' 
  473-001G2A ŏĚŇĬĪŀĚĨƟŀĚĶŀĭĶŌƟ    2((2)-0-4) 
   &Financial Literacy for a Better Life'  
   473-002G2A ĔŅĶŀƞŅĬĚĭĔŅĶŏĚŇĬŏıŊŗŀĔŅĶĸĚĪŋĬ   2((2)-0-4) 
   &Reading Financial Statements for Investment' 
  142-010G2A  ėŇħœĮĕƟŅĚľĬƟŅ(    2((2)-0-4) 
   &Organic Thinking'  
  * ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 
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  +ȮGE2B ĔŅĶėŇħŏĝŇĚĶŃĭĭ &0ȮľĬƞĺĵĔŇĨ' 
  0..+/.6G0B őĴĭŅŐĸŃĔŅĶıńĥĬŅĔĸĵŋĪīƢȮ   2((2)-0-4) 
    &MOBA and Strategy Development' 

  GE 1ȮĔŅĶėŇħŐĭĭįŌƟĮĶŃĔŀĭĔŅĶ   0 ľĬƞĺĵĔŇĨ 
  895-301G3 ĔƟŅĺŐĶĔĽŌƞėĺŅĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮȮȮȮȮ   2((2)-0-4) 
   &First Steps to Entrepreneurship'  
  895-302G3  ěŋħĮĶŃĔŅĵėĺŅĴėŇħįƞŅĬŐĬĺėŇħįŌƟĮĶŃĔŀĭĔŅĶȮȮ   2((2)-0-4) 
   &Activating Innovative Ideas through  
   an Entrepreneurial Mindset'  
  460-001G3 ŐĬĺėŇħŐĸŃĪńĔļŃėĺŅĴŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ   2((2)-0-4) 
   &Entrepreneurial Mindset and Skills'  
  142-026G3  ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ(    2((2)-0-4) 
   &Entrepreneurship' 
  * ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 

  GE 2ȮĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸ   0 ľĬƞĺĵĔŇĨ 
  200-107G4 ĔŅĶŏĝŊŗŀĴĨƞŀĽĶĶıĽŇŗĚŏıŊŗŀĝňĺŇĨĵŋėħŇěŇĪńĸ   2((2)-0-4)  
   &Internet of Thing for Digital Life'  
  200-104G4 ĶŌƟŏĪƞŅĪńĬĮƤĠĠŅĮĶŃħŇļģƢ    2((2)-0-4) 
   &Artificial Intelligence Literacy' 

  GE 3ȮĽŋĕĳŅĺŃŀĚėƢĶĺĴȮ    0 ľĬƞĺĵĔŇĨ  
  895-501G5 ĽŋĬĪĶňĵĻŅĽĨĶƢŐľƞĚĝňĺŇĨ    2((2)-0-4)Ȯ 
   &Life Aesthetics'  
  895-502G5 ıńĥĬŅěŇĨĔńĭĔŅĶĽŊŗŀĽŅĶŏıŊŗŀŏĕƟŅŒěĝňĺŇĨĴĬŋļĵƢ   2((2)-0-4) 
   &Mental Training for Empathetic Communication 
   and Understanding of Human Life'   
  895-503G5 ĽŋĕĳŅĺŃŒĬĔŅĶĪņĚŅĬ    2((2)-0-4) 
   &Well-being at Work'  
  895-504G5 ėĺŅĴľĴŅĵĕŀĚĝňĺŇĨ    2((2)-0-4) 
   &Meaning of Life' 
  895-505G5 ĻŅĽĨĶƢŐĸŃĻŇĸĮƝŏıŊŗŀĽƞĚŏĽĶŇĴĽŋĕĳŅĺŃŀĚėƢĶĺĴ   2((2)-0-4) 
   &Science and Art for Holistic Health Promotion' 
  388-100G5 ĽŋĕĳŅĺŃŏıŊŗŀŏıŊŗŀĬĴĬŋļĵƢ   2((2)-0-4) 
   &Health for All' 
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  670-111G5 ĽŋĕĳŅıŀĚėƢĶĺĴȮ    2((2)-0-4) 
   &Holistic Health' 
  001-131G5 ĽŋĕĳŅĺŃĔŅĵŐĸŃěŇĨ    2((2)-0-4) 
   &Healthy Body and Mind' 
  670-211G5 ĪńĔļŃĸƟĴŐĸƟĺĸŋĔœħƟ    2((2)-0-4) 
   &Resilience Skill' 
  142-022G5 őĸĔĽĺĵ*    2((2)-0-4) 
   &Life is Beautiful' 
  * ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 

  GE 4ȮěŇĨĽŅīŅĶĦŃŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ   0 ľĬƞĺĵĔŇĨ 
  895-601G6 ıĸŏĴŊŀĚĨŊŗĬĶŌƟŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ   2((2)-0-4) 
   &Active Citizens for Sustainable Development'  
  001-102G6 ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŐĸŃĔŅĶĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴ 2((2)-0-4) 
   &Sustainable Development Goals and  
   Social Responsibility' 
  003-001G6 įŌƟĬņěŇĨŀŅĽŅŏıŊŗŀĔŅĶıńĥĬŅĝŋĴĝĬ   2((2)-0-4) 
   &Volunteer Leader for Community Development' 
  142-025G6 ĮĶŃőĵĝĬƢŏıŊŗŀĬĴĬŋļĵƢ(    ((2)-0-4) 
   &Benefits of Mankind' 
  * ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 

  GE 5ȮĔŅĶĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭıĸĺńĨĕŀĚőĸĔ   0 ľĬƞĺĵĔŇĨ 
  200-103G7 ĝňĺŇĨĵŋėŒľĴƞľńĺŒěĽňŏĕňĵĺ    2((2)-0-4) 
   &Modern Life for Green Love' 

 ȮȮȮȮȮGE 6ȮĶŅĵĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ     ȮȮȮ4 ľĬƞĺĵĔŇĨ 

 ĕ, ľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ   102 ľĬƞĺĵĔŇĨ 
  /'ȮĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ   0/ ľĬƞĺĵĔŇĨ  
  0..+/.0 ĽŌƞőĸĔĺŇĻĺĔĶĶĴ     /&&/'-0-2) 
ȮȮȮȮȮȮȮȮȮȮȮȮ &GlrmȮCleglccpgleȮUmpjb' 
  0..+//0 ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ    1&&1'-0-6) 
   &Dslb_kclr_jȮK_rfck_rgaqȮdmpȮCleglccp' 
  0..+//1 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ    1&&1'-0-6) 
   &Dslb_kclr_jȮNfwqgaqȮdmpȮCleglccp' 
  0..+//2 ŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ    1&&1'-0-6) 
   &Dslb_kclr_jȮAfckgqrpwȮdmpȮCleglccp'  
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  0..+//6 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ0    1&&1'-0-6) 
   &Dslb_kclr_jȮNfwqgaqȮdmpȮCleglccpȮGG' 
  0..+//7 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ0    /&.-2-1) 
   &NfwqgaqȮJ_`mp_rmpwȮdmpȮCleglccpȮGG' 
  0..+//4 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ   1&&0'-2-5) 
ȮȮȮȮȮȮȮȮȮȮȮȮ &@_qgaȮCleglccpgleȮNpmep_kkgle' 
  0..+//5 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıŊŘĬģŅĬ    0&&/'-2-1)ȮȮȮȮȮȮȮȮȮȮȮȮ
   &@_qgaȮCleglccpgleȮBp_ugle' 
  02.+0/1 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ    0&&0'+.+2' 
   &BgqapcrcȮK_rfck_rgaq' 

 

  0'ȮĔĸŋƞĴĺŇĝŅĝňıĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ   81 ľĬƞĺĵĔŇĨ  
  ĔĸŋƞĴĺŇĝŅĝňıĭńĚėńĭ    00 ľĬƞĺĵĔŇĨ  
  02.+/// ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ    1&&1'+.+4' 
   &K_rfck_rgaqȮdmpȮAmknsrcpȮCleglccpgle'   
  02.+/00 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ    /&.+0+/' 
   &@_qgaȮQmdru_pcȮJ_`mp_rmpw' 
  02.+0/0 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬ    0&&0'+.+2' 
   &@_qgaȮCjcarpmlgaq' 
  02.+0/5 ĽĩŇĨŇŐĸŃĔŅĶőĮĶŐĔĶĴ    1&&0'+0+3' 
   &Qr_rgqrgaȮ_lbȮNpmep_kkgle' 
  02.+00/ ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŁŅĶƢħŐĺĶƢ    /&.+0+/' 
   &@_qgaȮF_pbu_pcȮJ_`mp_rmpw' 
  02.+000 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴħƟĺĵŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢ   /&.+0+/' 
   &?G+AqqgqrcbȮNpmep_kkgle'   
  02.+006 ħŇěŇĪńĸȮĨĶĶĔŃȮŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ    1&&1'+.+4' 
   &Bgegr_jȮJmegaȮ_lbȮKgapmamlrpmjjcp' 
  02.+1/1 ĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃĽńĚėĴĕŀĚĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ  /&.+0+/' 
   &Ethical, Legal and Social Issues in Computer Profession' 
  02.+1/6 ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ    1&&1'+.+4' 
   &?prgdgag_jȮGlrcjjgeclacȮ_lbȮK_afglcȮjc_plgle' 
  02/+031 ıŊŘĬģŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸ    2&&1'+0+5' 
   &Fundamentals of Data Science and Data Cleglccpgle' 
  ĔĸŋƞĴĺŇĝŅĝňıĭńĚėńĭȮ&Module)Ȯ   2. ľĬƞĺĵĔŇĨ 
  240-125 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĺŖĭ    4&&2'+2+/.' 
   &Module: Web Designer and Developer' 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 18 

 

  240-126 ĝŋħĺŇĝŅőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĕńŘĬĨŀĬĺŇīňȮŐĸŃőĮĶŐĔĶĴ   4&&2'+2+/.' 
   &Module: Data Structure, Algorithm and Programming' 
  240-223 ĝŋħĺŇĝŅįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ    4&&2'+2+/.' 
   &Module: Network Administrator' 
  240-224 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ   2&&1'+0+5' 
   &Module: Database and Software Engineering' 
  240-227 ĝŋħĺŇĝŅĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ   2&&1'+0+5' 
   &Module: Computer Architecture and Operating System' 
  240-231 ĝŋħĺŇĝŅĺŇĻĺĔĶĶŃĭĭėĸŅĺħƢ    2&&1'+0+5' 
   &Module: Cloud Engineer' 
  240-314 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ    2&&1'+0+5' 
   &Module: Cybersecurity Officer' 
  240-315 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ    4&&2'+2+/.' 
   &Module: Embedded System Developer'  
  ĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔ    /7 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĚŅĬȮŐĸŃĽľĔŇěĻŉĔļŅ   ȮȮȮȮȮ5ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
  őħĵĬńĔĻŉĔļŅěŃĨƟŀĚŏĸŊŀĔĶŌĮŐĭĭĔŅĶĻŉĔļŅľĬŉŗĚŒĬĽŀĚŐįĬĔŅĶĻŉĔļŅĨƞŀœĮĬňŘ 
  /,ȮŐįĬőėĶĚĚŅĬ 
  02.+1.. ĔŅĶİƗĔĚŅĬ   œĴƞĬƟŀĵĔĺƞŅȮ10.ȮĝńŗĺőĴĚ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮ &Np_arga_jȮRp_glgle' 
  02.+1.1 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ   /&.+1+.' 
   &Computer Engineering Project and  
   Cooperative Education Preparation' 
  02.+2./ őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ/    1&.+7+.' 
   &AmknsrcpȮCleglccpgleȮNpmhcarȮG'  
  02.+2.0 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ0    1&.+7+.' 
   &AmknsrcpȮCleglccpgleȮNpmhcarȮGG' ȮȮȮȮȮȮȮȮȮ 

  0,ȮŐįĬĽľĔŇěĻŉĔļŅ 
  02.+1.1 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ   /&.+1+.' 
   &Computer Engineering Project and  
   Cooperative Education Preparation' 
  02.+2.2Ȯ ĽľĔŇěĻŉĔļŅ     4&.+1.+.'  

   &Ammncp_rgtcȮCbsa_rgml' 
  ŐĸŃĪńŘĚĽŀĚĪŅĚŏĸŊŀĔĬńĔĻŉĔļŅŏĸŊŀĔĸĚĪŃŏĭňĵĬŏĶňĵĬŀĵƞŅĚĬƟŀĵȮ0ȮĝŋħĺŇĝŅȮěŅĔĝŋħĺŇĝŅĨƞŀœĮĬňŘȮőħĵ
ěŃĨƟŀĚĴňěņĬĺĬľĬƞĺĵĔŇĨĶĺĴœĴƞĨŗņĔĺƞŅȮ/0ȮľĬƞĺĵĔŇĨ 
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 02.+112 ĝŋħĺŇĝŅĬńĔıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬőĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗ   4&&2'+2+/.' 
   &Module: Mobile Applications Developer' 
 02.+113 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĔĴ    4&&2'+2+/.' 
   &Module: Game Designer and Developer'   
 02.+132 ĝŋħĺŇĝŅĺŇĻĺĔĶőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŀĕƞŅĵ    4&&2'+2+/.' 
   &Module: Network Infrastructure Engineer'  
 02.+133 ĝŋħĺŇĝŅĺŇĻĺĔĶĮĶŃĴĺĸįĸĽĴĶĶĩĬŃĽŌĚ    4&&2'+2+/.' 
   &Module: High-performance Computing Engineer'  
 02.+152 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭœŀőŀĪň    4&&2'+2+/.' 
   &Module: IoT System Developer'  
 02.+153 ĝŋħĺŇĝŅĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸĶŃĭĭœŀőŀĪň    4&&2'+2+/.' 
   &Module: IoT Data Analyst'  
 02.+154 ĝŋħĺŇĝŅĬńĔıńĥĬŅŀŋĮĔĶĦƢœŀőŀĪňŐĭĭŒĝƟıĸńĚĚŅĬĨŜŗŅŐĸŃ 
   ŐĭĭŒĝƟĽņľĶńĭĽĺĴŒĽƞ    4&&2'+2+/.' 
   &Module: Wearable and Low Power IOT Device Developer'  
 02/+03/ ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢŏıŊŗŀĔŅĶėĺĭėŋĴľŋƞĬĵĬĨƢ    4&&2'+2+/.' 
   &Module : Artificial Intelligence for Robot Controlling'  
 02/+030 ĝŋħĺŇĝŅŏėĶŊŗŀĚěńĔĶĺŇĪńĻĬƢŀńěĜĶŇĵŃȮȮȮ    4&&2'+2+/.' 
   &Module: Intelligent Machine Vision'  
 02/+13/ ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĽŊŗŀĽńĚėĴŀŀĬœĸĬƢ    4&&2'+2+/.' 
   &Module: Artificial Intelligence for Social Media'  
 02/+130 ĝŋħĺŇĝŅĶŃĭĭŀńĨőĬĴńĨŇĪŅĚŀŋĨĽŅľĔĶĶĴŀńěĜĶŇĵŃ    4&&2'+2+/.' 
   &Module: Intelligent Industrial Automation'   
 02/+131 ĝŋħĺŇĝŅĶŃĭĭĬŇŏĺĻĮƤĠĠŅĮĶŃħŇļģƢ    4&&2'+2+/.' 
   &Module: Artificial Intelligence Ecosystem'  
 02/+132 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĭĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ    4&&2'+2+/.' 
   &Module: Artificial intelligence in Embedded Systems'  
  241-355 ĝŋħĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇŐĸŃőĴŏħĸĳŅļŅĕĬŅħŒľĠƞ  2((3)-2-7) 
   &Module: Natural Language Processing and Large Language Model'  
 241-356 ĝŋħĺŇĝŅĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ   4&&2'+2+/.' 
   &Module : Deep Learning, Design and Applications'  
 241-357 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢ   4&&2'+2+/.' 
   &Module: Artificial Intelligence for Cybersecurity'  
 241-356 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢėĺŀĬĨńĴ    4&&2'+2+/.' 
   &Module: Quantum Artificial Intelligence'  
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 02.+175 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗȮ    4&&2'+2+/.' 
   &Module: Mobile Robot Developer'  
 02.+176 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢĞŊŘŀĕŅĵľŋƟĬȮ    4&&2'+2+/.' 
   &Module: Stock Trading Robot Developer'  
ľĶŊŀȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĔŅĶĝŋħĺŇĝŅȮ4ȮľĬƞĺĵĔŇĨŒĬĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔĬňŘĶƞĺĴĔńĬĔńĭĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮőħĵĴňȮȮȮȮȮȮȮȮȮȮȮ
ľĬƞĺĵĔŇĨĶĺĴĔńĬŐĸƟĺœĴƞĨŗņĔĺƞŅȮ/0ȮľĬƞĺĵĔŇĨ 

 02.+0/2Ȯ ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵȮ    1&&1'+.+4' 
   &Data Communications and Networking' 
 02.+1.4 ŏėĶŊŀĕƞŅĵœĶƟĽŅĵŐĸŃŏėĸŊŗŀĬĪňŗȮ    1&&1'+.+4' 
   &Wireless and Mobile Networks' 
 02.+1.7 œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃĔŅĶŏĝŊŗŀĴĨƞŀ    1&&1'+.+4' 
   &Microcontroller and Interfacing' 
 02.+1/. ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīňȮ    1&&1'+.+4' 
   &Algorithms: Design and Analysis' 
 02.+1// ėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃěŅĵŐĸŃŏĪėőĬőĸĵňŏĺŖĭȮ    1&&1'+.+4' 
   &Distributed Computing and Web Technologies' 
 02.+101 ŀĚėƢĮĶŃĔŀĭĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭĨƞŀŏĬŊŗŀĚȮ    1&&1'+.+4' 
   &Elements of Continuous Software Development' 
 02.+12. ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭĞňĴŀĽ    1&&1'+.+4' 
   &CMOS VLSI Design' 
 02.+12/Ȯ ĔŅĶŀŀĔŐĭĭĶŃĭĭİƤĚĨńĺȮ    1&&1'+.+4' 
   &Embedded System Design' 
 02.+14/ őıĶőĨėŀĸŏėĶŊŀĕƞŅĵȮ    1&&1'+.+4' 
   &Network Protocols' 
 02.+140 ĔŅĶŏĕƟŅĶľńĽŐĸŃĭĸŖŀĔŏĝĬȮ    1&&1'+.+4' 
   &Cryptography and Blockchain' 
 02.+16. ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĳŅıȮ    1&&1'+.+4' 
   &Signals and Image Processing' 
 02.+16/ ĶŃĭĭėĺĭėŋĴħƟĺĵėŀĴıŇĺŏĨŀĶƢȮ    1&&1'+.+4' 
   &Computer Control Systems' 
 02.+203 ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮ    1&&1'+.+4' 
   &Data Mining and Applications' 
 02.+22. ľĸńĔĔŅĶĶŃĭĭĔŅĶĪņĚŅĬŐĭĭŏĺĸŅěĶŇĚȮ    1&&1'+.+4' 
   &Principles of Real Time Systems' 
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 02.+22/ ĽĩŅĮƤĨĵĔĶĶĴŐĭĭĴńĸĨŇėŀĶƢŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮ   1&&1'+.+4' 
   &Multi-Core Programming and Architecture' 
 02.+225 œĴőėĶőıĶŏĞĽŏĞŀĶƢĽĴĶĶĩĬŃĽŌĚȮ    1&&1'+.+4' 
   &High Performance Microprocessors' 
 02.+26. ľĸńĔĔŅĶľŋƞĬĵĬĨƢȮ    1&&1'+.+4' 
   &Principle of Robotics' 
 02.+264 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĪķļġňŐĸŃĮĢŇĭńĨŇȮ    1&&1'+.+4' 
   &Computer Vision Theory and Practice' 
 02.+265 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸıĶƟŀĴĮƤĠĠŅĮĶŃħŇļģƢ    1&&1'+.+4' 
   &Data Analytics with Artificial IntelligenceȮCompanion' 
 02.+266 ĺŇĻĺĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĽŌƞĔŅĶŏĮƦĬĺŇĻĺĔĶįŌƟĮĶŃĔŀĭĔŅĶȮ   1&&1'+.+4' 
   &Learning Engineering to Entrepreneurial Engineers'  
 02.+27/ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ/    1&&1'+.+4' 
   &Special Topic in Computer Engineering I' 
 02.+270 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ0    1&&1'+.+4' 
   &Special Topic in Computer Engineering II' 
 02.+271 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1    1&&1'+.+4' 
   &Special Topic in Computer Engineering III' 
 02.+272 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ2    1&&0'+0+3' 
   &Special Topic in Computer Engineering IV' 
 02.+273 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ3    1&&0'+0+3'  
   &Special Topic in Computer Engineering V' 
 02.+274 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ4    1&&0'+0+3' 
   &Special Topic in Computer Engineering VI' 
 02.+275 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ5    2&&1'+0+5' 
   &Special Topic in Computer Engineering VII' 
 02.+276 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ6    2&&1'+0+5' 
   &Special Topic in Computer Engineering VIII' 
 02/+27/ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ/    1&&1'+.+4' 
   &Special Topic in Artificial Intelligence Engineering I' 
 02/+270 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ0    1&&1'+.+4' 
   &Special Topic in Artificial Intelligence Engineering II' 
 02/+271 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ1    1&&1'+.+4' 
   &Special Topic in Artificial Intelligence Engineering III' 
 02/+272 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ2    1&&0'+0+3' 
   &Special Topic in Artificial Intelligence Engineering IV' 
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 02/+273 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ3    1&&0'+0+3'  
   &Special Topic in Artificial Intelligence Engineering V' 
 02/+274 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ4    1&&0'+0+3' 
   &Special Topic in Artificial Intelligence Engineering VI' 
 02/+275 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ5    2&&1'+0+5' 
   &Special Topic in Artificial Intelligence Engineering VII' 
 02/+276 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ6    2&&1'+0+5' 
   &Special Topic in Artificial Intelligence Engineering VIII' 

  ŏıŊŗŀŒľƟĔŅĶıńĥĬŅĕŀĚľĸńĔĽŌĨĶħņŏĬŇĬĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚħƟŅĬŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒĬŀĬŅėĨȮĪŅĚľĸńĔĽŌĨĶŀŅěěŃĔņľĬħŏĮƕħ
ĶŅĵĺŇĝŅŒľĴƞȮľĶŊŀĔņľĬħĶŅĵĺŇĝŅŒľĴƞŀŊŗĬȮŕȮĪňŗŏĮƕħĽŀĬőħĵĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŐĸŃĽĩŅĭńĬŀŋħĴĻŉĔļŅ
ŀŊŗĬĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮőħĵĪŅĚľĸńĔĽŌĨĶıŇěŅĶĦŅŏľŖĬĝŀĭĺƞŅŏĮƦĬĮĶŃőĵĝĬƢĨƞŀľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢȮőħĵŒľƟŏĮƦĬĺŇĝŅŏĜıŅŃŒĬĔĸŋƞĴĺŇĝŅĝňıĪńŘĚĭńĚėńĭŐĸŃĺŇĝŅŏĸŊŀĔŏıŇŗĴŏĨŇĴĨŅĴėĺŅĴŏľĴŅŃĽĴ 

 ė, ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ   6 ľĬƞĺĵĔŇĨ 
  ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗĽĬŒěȮĪňŗŏĮƕħĽŀĬŒĬľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮľĶŊŀ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚľĸńĔĽŌĨĶ-ĽŅĕŅĺŇĝŅȮ 

2. ėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅĪňŗŒĝƟŒĬľĸńĔĽŌĨĶ 

ŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅĪňŗŒĝƟŒĬľĸńĔĽŌĨĶȮȮĮĶŃĔŀĭħƟĺĵŏĸĕȮȮ6 ľĸńĔȮȮŏĝƞĬȮ240+122ȮőħĵĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ŏĸĕĶľńĽȮ3 ȮĨńĺŐĶĔȮ &240' ľĴŅĵĩŉĚ ĶľńĽľĸńĔĽŌĨĶ 
ŏĸĕĶľńĽȮĨńĺĪňŗȮ4Ȯ &/' ľĴŅĵĩŉĚ ĝńŘĬĮƖȮœħƟŐĔƞ 
   ĶŃħńĭĮĶŇĠĠŅĨĶňȮĶŃĭŋĨŅĴĝńŘĬĮƖĔŅĶĻŉĔļŅĕŀĚľĸńĔĽŌĨĶ 
   ĨńŘĚŐĨƞȮ1Ȯ+Ȯ4 &ľĸńĔĽŌĨĶȮ4ȮĮƖ'ȮľĶŊŀȮ1 ůȮ6 &ľĸńĔĽŌĨĶȮ6ȮĮƖ' 
ŏĸĕĶľńĽȮĨńĺĪňŗȮ5Ȯ &0' ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅ 
ŏĸĕĶľńĽȮĨńĺĪňŗȮ6Ȯ &0' ľĴŅĵĩŉĚ ĸņħńĭĺŇĝŅ 
XXX+XXXGX ľĶŊŀȮXXX+XXXGXXȮėŊŀ ŏĸĕĶľńĽĮĶŃěņĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
 
ėĺŅĴľĴŅĵĕŀĚľĬƞĺĵĔŇĨĪňŗŒĝƟŒĬľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĭŌĶĦŅĔŅĶĪňŗŒĝƟĔŇěĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮȮ&active learning' 
ŒľƟĶŃĭŋĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨȮȮȮŏĮƦĬȮȮȮn&&x'+y+z'ȮȮŏĝƞĬȮ1&&0'+0+3'ȮőħĵĴňėĺŅĴľĴŅĵħńĚĬňŘ 
 n;3 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 
 &x';2 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĪňŗĴňěņĬĺĬĝńŗĺőĴĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ 
   &active learning' 
 y;2 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĮĢŇĭńĨŇĔŅĶ 
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 z;5 ľĴŅĵĩŉĚ ěņĬĺĬĝńŗĺőĴĚĻŉĔļŅħƟĺĵĨĬŏŀĚ 
ȮȮȮȮĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŏĬƟĬĮĢŇĭńĨŇȮŒľƟĶŃĭŋĔŅĶŏĕňĵĬľĬƞĺĵĔŇĨȮȮȮŏĮƦĬȮȮN&a+b+c'ȮŏĝƞĬȮ1&.+4+1'ȮőħĵĴňėĺŅĴľĴŅĵ

ħńĚĬňŘ 

 N;3 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 
 a;0 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĪķļġň 
 b;6 ľĴŅĵĩŉĚ ěņĬĺĬľĬƞĺĵĔŇĨĮĢŇĭńĨŇĔŅĶ 

 c;3 ľĴŅĵĩŉĚ ěņĬĺĬĝńŗĺőĴĚĻŉĔļŅħƟĺĵĨĬŏŀĚ 
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3. ŐįĬĔŅĶĻŉĔļŅȮ 

ĝńŘĬĮƖĪňŗȮ1 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 0..+/.0 ĽŌƞőĸĔĺŇĻĺĔĶĶĴ /&&/'+.+0' 
ȮȮȮȮȮȮȮȮȮȮȮȮ &Into Engineering World' 
 0..+//0 ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1&&1'+.+4' 
  &Fundamental Mathematics for Engineer' 
 0..+//1 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1&&1'+.+4' 
  &Fundamental Physics for Engineer' 
 0..+//2 ŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1&&1'+.+4' 
  &Fundamental Chemistry for Engineer' 
 0..+//4 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ 1&&0'+0+3' 
ȮȮȮȮȮȮȮȮȮȮȮȮ &Basic Engineering Programming' 
 0..+//5 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 0&&/'+0+1' 
ȮȮȮȮȮȮȮȮȮȮȮȮ &Basic Engineering Drawing' 
 0..+//6 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ0 1&&1'+.+4' 
  &Fundamental Physics for Engineer II' 
 0..+//7 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ0 1(0-2-1)  
  &Physics Laboratory for Engineer II' 
 890-10xG1 ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 2((2)-0-4) 
  &Language and Communication'   
   ĶĺĴ 21((18)-6-39) 
  

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+/// ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 1&&1'+.+4' 
  &Mathematics for Computer Engineering' 
 02.+/00 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ /&.+0+/' 
  &Basic Software Laboratory' 
 02.+/03 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĺŖĭ 4&&2'+2+/.' 
  &Module: Web Designer and Developer' 
 02.+/04 ĝŋħĺŇĝŅőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĕńŘĬĨŀĬĺŇīňȮŐĸŃőĮĶŐĔĶĴ 4&&2'+2+/.' 
  &Module: Data Structure, Algorithm and Programming' 
 890-10xG1 ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 0&&0'+.+2' 
  &Language and Communication' 
 200-108G2B őĴĭŅŐĸŃĔŅĶıńĥĬŅĔĸĵŋĪīƢ 0&&0'+.+2' 
  &MOBA and Strategy Development' 
   ĶĺĴ Ȯ20((15)-10-35) 
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ĝńŘĬĮƖĪňŗȮ2 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+0/0 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬ 0&&0'+.+2' 
  &Basic Electronics' 
 02.+0/1 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ 0&&0'+.+2' 
  &Discrete Mathematics' 
 02.+00/ ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŁŅĶƢħŐĺĶƢ /&.+0+/' 
  &Basic Hardware Laboratory' 
 02.+000 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴħƟĺĵŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢ 1(0-2-1) 
  &AI-Assisted Programming'  
 02.+001 ĝŋħĺŇĝŅįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ 4&&2'+2+/.' 
  &Module: Network Administrator'  
 02.+002 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 2&&1'+0+5' 
  &Module: Database and Software Engineering'  
 xxx-xxxG2A ĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ 0&&0'+.+2' 
  &Logical and Numerical Reasoning' 
   ĶĺĴ 18((/1)-10-31) 
 

 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 240-2/7 ĽĩŇĨŇŐĸŃĔŅĶőĮĶŐĔĶĴ 3((2)-2-5) 
  &Statistic and Programming' 
 02.+006 ħŇěŇĪńĸȮĨĶĶĔŃȮŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 1&&1'+.+4' 
  &Digital Logic and Microcontroller' 
 02.+01/ ĝŋħĺŇĝŅĺŇĻĺĔĶĶŃĭĭėĸŅĺħƢ 2&&1'+0+5' 
  &Module: Cloud Engineer' 
 02.+005 ĝŋħĺŇĝŅĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 2&&1'+0+5' 
  &Module: Computer Architecture and Operating System' 
 241-253 ıŊŘĬģŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 2&&1'+0+5' 
  &Fundamentals of Data Science and Data Engineering' 
 200-103G7 ĝňĺŇĨĵŋėŒľĴƞľńĺŒěĽňŏĕňĵĺ 0&&0'+.+2' 
  &Modern Life for Green Love' 
  
   ĶĺĴ 20((16)-8-36) 
 
 

ĝńŘĬĮƖĪňŗȮ3 ŐįĬĔŅĶĻŉĔļŅİƗĔĚŅĬŐĸŃőėĶĚĚŅĬ 
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 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+1/1 ĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃĽńĚėĴĕŀĚĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ /&.+0+/' 
  &Ethical, Legal and Social Issues in Computer Profession' 
 02.+1/2 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ 2&&1'+0+5' 
  &Module: Cybersecurity Officer'  
 02.+1/3 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ 4&&2'+2+/.' 
  &Module: Embedded System Developer'  
 02.+1/6 ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 1&&1'+.+4' 
  &Artificial Intelligence and Machine learning' 
 200-10xG4 ĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸ 2((2)-0-4) 
  &Digital Technology in Use' 
 xxx-xxxG3 ĔŅĶėŇħŐĭĭįŌƟĮĶŃĔŀĭĔŅĶ 2((2)-0-4) 
  &Entrepreneurial Mindset' 
 xxx-xxxG5 ĽŋĕĳŅĺŃŐĭĭŀĚėƢĶĺĴ 2((2)-0-4) 
  &Holistic Well-being' 
   ĶĺĴ 20((16)-8-36) 
 

 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+1xx ĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔ 4&&2'+2+/.' 
  &Elective Professional Course' 
 240-303 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 1(0-1-0) 
  &Computer Engineering Project and  
  Cooperative Education Preparation' 
 xxx-xxxG6 ěŇĨĽŅīŅĶĦŃŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 0&&0'+.+2' 
  &Public Mind and Sustainable Development' 
 xxx-xxxG8 ĶŅĵĺŇĝŅŏĸŊŀĔ 0&&0'+.+2' 
  &Elective Course' 
 xxx-xxxG8 ĶŅĵĺŇĝŅŏĸŊŀĔ 0&&0'+.+2' 
  &Elective Course' 
 xxx-xxxG8 ĶŅĵĺŇĝŅŏĸŊŀĔ 0&&0'+.+2' 
  &Elective Course' 
   ĶĺĴ 15((12)-7-04) 
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ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+1.. ĔŅĶİƗĔĚŅĬ( œĴƞĬƟŀĵĔĺƞŅȮ10.ȮĝńŗĺőĴĚ 
  &Practical Training' 

 (ȮĸĚĪŃŏĭňĵĬŏĶňĵĬŐĭĭœĴƞĬńĭľĬƞĺĵĔŇĨ 

 ľĴŅĵŏľĨŋȮįŌƟĪňŗěŃœĮİƗĔĚŅĬœħƟȮěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬįƞŅĬĴŅŐĸƟĺœĴƞĬƟŀĵĔĺƞŅȮ3ȮĳŅėĔŅĶĻŉĔļŅȮŐĸŃȮĴň
ľĬƞĺĵĔŇĨŏĶňĵĬįƞŅĬŒĬľĴĺħĺŇĝŅŏĜıŅŃœĴƞĨŗņĔĺƞŅȮ70 ľĬƞĺĵĔŇĨȮľĶŊŀȮĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚėĦŃŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 

ĝńŘĬĮƖĪňŗȮ4 ŐįĬĔŅĶĻŉĔļŅİƗĔĚŅĬŐĸŃőėĶĚĚŅĬ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+1xx ĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔ 4&&2'+2+/.' 
  &Elective Professional Course' 
 02.+2./ őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ/ 1&.+7+.' 
  &Computer Engineering Project I' 
 xxx-xxx ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 1(&x'-y-z) 
  &Free Elective Course' 
 xxx-xxx ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 1(&x'-y-z) 
  &Free Elective Course' 
   ĶĺĴ 15(&x'-y-z) 
 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+2.0 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ0 1&.+7+.' 
  &Computer Engineering Project II' 
   ĶĺĴ 3(0-9-0) 
 

 
 
 
 
 

 
  



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 28 

 

ĝńŘĬĮƖĪňŗȮ3 ŐįĬĔŅĶĻŉĔļŅĽľĔŇěĻŉĔļŅ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+1/1 ĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃĽńĚėĴĕŀĚĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ /&.+0+/' 
  &Ethical, Legal and Social Issues in Computer Profession' 
 02.+1/2 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ 2&&1'+0+5' 
  &Module: Cybersecurity Officer' 
 02.+1/3 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ 4&&2'+2+/.' 
  &Module: Embedded System Developer'  
 02.+1/6 ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 1&&1'+.+4' 
  &Artificial Intelligence and Machine Learning' 
 200-10xG4 ĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸ 2((2)-0-4) 
  &Digital Technology in Use' 
 xxx-xxxG3 ĔŅĶėŇħŐĭĭįŌƟĮĶŃĔŀĭĔŅĶ 2((2)-0-4) 
  &Entrepreneurial Mindset' 
 xxx-xxxG5 ĽŋĕĳŅĺŃŐĭĭŀĚėƢĶĺĴ 2((2)-0-4) 
  &Holistic Well-being' 
   ĶĺĴ 20((16)-8-36) 
 

 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+1xx ĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔ 4&&2'+2+/.' 
  &Elective Professional Course' 
 xxx-xxxG6 ěŇĨĽŅīŅĶĦŃŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 0&&0'+.+2' 
  &Public Mind and Sustainable Development' 
 xxx-xxxG8 ĶŅĵĺŇĝŅŏĸŊŀĔ 0&&0'+.+2' 
  &Elective Course' 
 xxx-xxxG8 ĶŅĵĺŇĝŅŏĸŊŀĔ 0&&0'+.+2' 
  &Elective Course' 
 xxx-xxxG8 ĶŅĵĺŇĝŅŏĸŊŀĔ 0&&0'+.+2' 
  &Elective Course' 
   ĶĺĴ 14((12)-4-26) 
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ĝńŘĬĮƖĪňŗȮ4 ŐįĬĔŅĶĻŉĔļŅĽľĔŇěĻŉĔļŅ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+1xx ĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔ 4&&2'+2+/.' 
  &Elective Professional Course' 
 240-303 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 1(0-1-0) 
  &Computer Engineering Project and  
  Cooperative Education Preparation' 
 xxx-xxx ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 1(&x'-y-z) 
  &Free Elective Course' 
 xxx-xxx ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 1(&x'-y-z) 
  &Free Elective Course' 
   ĶĺĴ 13(&x'-y-z) 
 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ěņĬĺĬľĬƞĺĵĔŇĨȮ&ĪķļġňȮ+ȮĮĢŇĭńĨŇȮ+ȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
 02.+2.2 ĽľĔŇěĻŉĔļŅ 4&.+1.+.' 
  &Cooperative Education' 
   ĶĺĴ 6(0-30-0) 
 

 ľĴŅĵŏľĨŋȮįŌƟĪňŗěŃœĮĮĢŇĭńĨŇĽľĔŇěĻŉĔļŅĵńĚĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟȮěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬįƞŅĬĴŅŐĸƟĺœĴƞĬƟŀĵ
ĔĺƞŅȮ6ȮĳŅėĔŅĶĻŉĔļŅȮŐĸŃȮĴňľĬƞĺĵĔŇĨŏĶňĵĬįƞŅĬŒĬľĴĺħĺŇĝŅŏĜıŅŃœĴƞĨŗņĔĺƞŅȮ75 ľĬƞĺĵĔŇĨȮŐĸŃĴňŏĔĶħŏĜĸňŗĵĶŅĵĺŇĝŅ
ŒĬľĴĺħĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ2.75ȮľĶŊŀȮĴňėŋĦĽĴĭńĨŇŏĮƦĬĨŅĴĮĶŃĔŅĻĕŀĚėĦŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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ľĴĺħĪňŗȮ4 ĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ 
 

1. ĬőĵĭŅĵĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

őħĵľĸńĔĽŌĨĶĬňŘĴňĶŌĮŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮħńĚĬňŘ 
/' ĴňĶŅĵĺŇĝŅĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĶŌƟĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated  Learning8ȮWIL'Ȯ

ŏıŊŗŀŒľƟŏĔŇħĔŅĶŏĶňĵĬĶŌƟĪňŗĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬœħƟěĶŇĚȮŏĝƞĬȮĔŅĶŏĶňĵĬĶŌƟĪňŗŏĬƟĬĔŅĶĸĚĴŊŀĪņěĶŇĚȮĔŅĶįĽĴįĽŅĬĔŅĶŏĶňĵĬĶŌƟ
ěŅĔĮĶŃĽĭĔŅĶĦƢěĶŇĚĬŀĔľƟŀĚŏĶňĵĬįĬĺĔĔńĭĔŅĶŏĶňĵĬŒĬľƟŀĚŏĶňĵĬȮĪńŘĚŒĬĶŌĮŐĭĭĕŀĚĔŅĶĻŉĔļŅĺŇěńĵ 
ĔŅĶİƗĔĚŅĬȮĽľĔŇěĻŉĔļŅȮĔŅĶĪņĚŅĬŏıŊŗŀĽńĚėĴȮŏĮƦĬĨƟĬȮőħĵěńħŒľƟĴňĶŅĵĺŇĝŅĪňŗĽŀħŐĪĶĔȮWIL œĴƞĬƟŀĵĔĺƞŅ 
ĶƟŀĵĸŃȮ3.ȮĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮ 

2) ĔņľĬħŒľƟĴňĶŅĵĺŇĝŅĽľĔŇěĻŉĔļŅŒĬľĸńĔĽŌĨĶȮȮőħĵĴňįŌƟœĮĮĢŇĭńĨŇĚŅĬĽľĔŇěĻŉĔļŅȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ10 
ĕŀĚěņĬĺĬĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶ 

1'ȮĔņľĬħŒľƟĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭŏĝŇĚĶŋĔȮ&Active Learning) œĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ5.ȮĕŀĚĶŅĵĺŇĝŅ
ŒĬľĸńĔĽŌĨĶȮőħĵŏĬƟĬĔŅĶįĽĴįĽŅĬĶŌĮŐĭĭĔŅĶŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵȮŏĝƞĬȮĔŅĶŒĝƟľƟŀĚŏĶňĵĬĔĸńĭĪŅĚȮ&Flipped 
Classroom) ŏıŊŗŀŒľƟįŌƟŏĶňĵĬŏĨĶňĵĴėĺŅĴıĶƟŀĴĸƞĺĚľĬƟŅŐĸŃĬņĴŅĨƞŀĵŀħħƟĺĵĔŇěĔĶĶĴėŇħ+ěńĭėŌƞ+ŐĸĔŏĮĸňŗĵĬȮ&Think-
Pair-Share) ŒĬĝńŘĬŏĶňĵĬȮĶĺĴĩŉĚĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟőėĶĚĚŅĬŐĸŃĮƤĠľŅŏĮƦĬģŅĬȮ&Project-based ŐĸŃȮProblem-
based Learning) ĪňŗĴŋƞĚŏĬƟĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒľƟĽŀħėĸƟŀĚĔńĭĺŇĝŅĝňıȮĪńŘĚĬňŘȮœħƟĔņľĬħŒľƟĪŋĔĶŅĵĺŇĝŅőĴħŌĸĪňŗ
ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅŏĴŊŗŀŏĕƟŅĽŌƞĽŅĕŅĺŇĝŅȮěŃĨƟŀĚĴňĔŅĶěńħĪņőėĶĚĚŅĬĵƞŀĵȮ&Mini-
project) ĞŉŗĚŏĮƦĬĔŇěĔĶĶĴĪňŗŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟħŉĚĻńĔĵĳŅıŐĸŃĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟŒĬőĴħŌĸĬńŘĬȮŕȮĴŅŒĝƟĨŀĭ
őěĪĵƢĽĩŅĬĔŅĶĦƢěņĸŀĚȮĬŀĔěŅĔĬňŘĵńĚėĶŀĭėĸŋĴĩŉĚĔŇěĔĶĶĴŏĝŇĚĮĢŇĭńĨŇĶŃħńĭĽŌĚȮŏĝƞĬȮĔŅĶěńħȮHackathon ŏıŊŗŀ
ŐĔƟĮƤĠľŅěĶŇĚȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĪňĴĕƟŅĴĽŅĵĚŅĬȮ&Cross-functional Team-based Learning) ŐĸŃĔŅĶŒĝƟŐĬĺėŇħŏĔĴ
ĴŇĲƕŏėĝńĬȮ&Gamification) ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĽņľĶńĭŏĬŊŘŀľŅĪňŗĞńĭĞƟŀĬ 

2' ĔņľĬħŒľƟĪŋĔĶŅĵĺŇĝŅŒĝƟĳŅļŅŀńĚĔķļĶƞĺĴŒĬĔŅĶěńħĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮȮĕŀĚ
ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 

2. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶ 

ėŋĦĸńĔļĦŃĕŀĚĬńĔĻŉĔļŅ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 
ėŋĦĸńĔļĦŃĭŋėėĸĪńŗĺœĮ 
- ĴňĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 
+ȮĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 
+ȮĽŅĴŅĶĩĬņŏĽĬŀœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
+ȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃŀħĪĬ 
+ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮŐĸŃĽńĚėĴ 
+ȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
+ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴŏľŖĬĕŀĚįŌƟŀŊŗĬ 
+ȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĔĨŇĔŅĨƞŅĚȮŕȮĕŀĚĽńĚėĴ 

PLO3: ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢœħƟĩŌĔĨƟŀĚȮĨĶĚĮĶŃŏħŖĬ 
PLO4: ŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮ
ėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĔŅĶĴňěŇĨĽŅīŅĶĦŃ 
PLO5: ĪņĚŅĬŏĮƦĬĪňĴȮŒĬģŅĬŃĕŀĚįŌƟĬņȮľĶŊŀįŌƟĨŅĴȮ
ŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
PLO7: ĽŊĭėƟĬėĺŅĴĶŌƟĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢȮĞŀĲĨƢŐĺĶƢȮ
ŁŅĶƢħŐĺĶƢȮĶŃĭĭĽŅĶĽĬŏĪĻŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵĪňŗ
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ėŋĦĸńĔļĦŃĕŀĚĬńĔĻŉĔļŅ įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs' 
+ȮĽŅĴŅĶĩĽŊĭėƟĬėĺŅĴĶŌƟŒľĴƞȮŕȮœħƟħƟĺĵĨĬŏŀĚ ĪńĬĽĴńĵěƞŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗĬƞŅŏĝŊŗŀĩŊŀœħƟȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ

ħƟĺĵĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ėŋĦĸńĔļĦŃĭŋėėĸĨŅĴĺŇĝŅĝňıľĶŊŀĻŅĽĨĶƢ 
+ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬĻŅĽĨĶƢĪŅĚėŀĴıŇĺŏĨŀĶƢ
ĪńŘĚŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢ 
+ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮŀŀĔŐĭĭȮĨŇħĨńŘĚȮĮĶńĭĮĶŋĚȮ
ľĶŊŀĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢœħƟ 
+ȮĽŅĴŅĶĩŀŀĔŐĭĭĕńŘĬĨŀĬĔŅĶĪħĸŀĚŏıŊŗŀŐĔƟĮƤĠľŅ
ĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
+ȮĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 

PLO1: ŐĔƟœĕĮƤĠľŅħƟŅĬŏĔļĨĶĔĶĶĴ-ŀŋĨĽŅľĔĶĶĴ-
ĔŅĶŐıĪĵƢȮŐĸŃȮĽŅīŅĶĦĽŋĕŒĬıŊŘĬĪňŗĳŅėŒĨƟĕŀĚĮĶŃŏĪĻ
œĪĵȮőħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚėĦŇĨĻŅĽĨĶƢȮ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
PLO2: ŀŀĔŐĭĭȮıńĥĬŅȮŐĸŃħŌŐĸĞŀĲĨƢŐĺĶƢȮŁŅĶƢħŐĺĶƢȮ
ĶŃĭĭĽŅĶĽĬŏĪĻȮŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵȮĨŅĴĺńĨĩŋĮĶŃĽĚėƢ
ĕŀĚĸŌĔėƟŅŐĸŃľĬƞĺĵĚŅĬȮĳŅĵŒĨƟĔĶŀĭěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňıħƟŅĬėŀĴıŇĺŏĨŀĶƢȮ&ACM code of ethics) œħƟȮ 
PLO6: ŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŐĸŃĕńŘĬĨŀĬĺŇīňħņŏĬŇĬĔŅĶ
ĪħĸŀĚȮĺŇŏėĶŅŃľƢȮŐĸŃȮĽĶŋĮįĸȮŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶ
ŐĔƟĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
PLO8: ĮĢŇĭńĨŇĚŅĬħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ
&ŐįĬĽľĔŇěĻŉĔļŅ' 

 

3. ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ2565 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟĪńŗĺœĮ 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĜıŅŃ 

ėĺŅĴĶŌƟ ĪńĔļŃ ěĶŇĵīĶĶĴ 
ĸńĔļĦŃ
ĭŋėėĸ 

PLO1: ŐĔƟœĕĮƤĠľŅħƟŅĬ
ŏĔļĨĶĔĶĶĴ-ŀŋĨĽŅľĔĶĶĴ-
ĔŅĶŐıĪĵƢȮŐĸŃȮĽŅīŅĶĦĽŋĕŒĬ
ıŊŘĬĪňŗĳŅėŒĨƟĕŀĚĮĶŃŏĪĻœĪĵȮ
őħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬ
ĪŅĚėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮ
ŐĸŃĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

 V V V   

PLO2: ŀŀĔŐĭĭȮıńĥĬŅȮŐĸŃ
ħŌŐĸĞŀĲĨƢŐĺĶƢȮŁŅĶƢħŐĺĶƢȮ
ĶŃĭĭĽŅĶĽĬŏĪĻȮŐĸŃĶŃĭĭ
ŏėĶŊŀĕƞŅĵȮĨŅĴĺńĨĩŋĮĶŃĽĚėƢ
ĕŀĚĸŌĔėƟŅŐĸŃľĬƞĺĵĚŅĬȮ
ĳŅĵŒĨƟĔĶŀĭěĶĶĵŅĭĶĶĦ

 V V V V  
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
ĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟĪńŗĺœĮ 

įĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŏĜıŅŃ 

ėĺŅĴĶŌƟ ĪńĔļŃ ěĶŇĵīĶĶĴ 
ĸńĔļĦŃ
ĭŋėėĸ 

ĺŇĝŅĝňıħƟŅĬėŀĴıŇĺŏĨŀĶƢȮ
&ACM code of ethics) œħƟȮ 
PLO3: ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĚŅĬ
ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
œħƟĩŌĔĨƟŀĚȮĨĶĚĮĶŃŏħŖĬ 

V   V   

PLO4: ŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴ
ĔŅĶĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮėĺŅĴ
ĶńĭįŇħĝŀĭȮŐĸŃĔŅĶĴňěŇĨ
ĽŅīŅĶĦŃ 

V    V V 

PLO5: ĪņĚŅĬŏĮƦĬĪňĴȮŒĬģŅĬŃ
ĕŀĚįŌƟĬņȮľĶŊŀįŌƟĨŅĴȮŏıŊŗŀŒľƟ
ĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

V   V  V 

PLO6: ŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶ
ŐĸŃĕńŘĬĨŀĬĺŇīňħņŏĬŇĬĔŅĶ
ĪħĸŀĚȮĺŇŏėĶŅŃľƢȮŐĸŃȮĽĶŋĮįĸȮ
ŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶ
ŐĔƟĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢœħƟ 

 V V V   

PLO7: ĽŊĭėƟĬėĺŅĴĶŌƟĪŅĚħƟŅĬ
ėŀĴıŇĺŏĨŀĶƢȮĞŀĲĨƢŐĺĶƢȮ
ŁŅĶƢħŐĺĶƢȮĶŃĭĭĽŅĶĽĬŏĪĻ
ŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵĪňŗĪńĬĽĴńĵ
ěƞŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗĬƞŅŏĝŊŗŀĩŊŀœħƟȮ
ŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

V   V   

PLO8: ĮĢŇĭńĨŇĚŅĬħƟŅĬ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚ
ĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ
&ŐįĬĽľĔŇěĻŉĔļŅ' 

 V V V   
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4. įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĽŀĬȮŐĸŃȮĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' ĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĽŀĬ ĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĺńħŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸ 

ĨńĺĝňŘĺńħ 

PLO1: ŐĔƟœĕĮƤĠľŅħƟŅĬŏĔļĨĶĔĶĶĴ-
ŀŋĨĽŅľĔĶĶĴ-ĔŅĶŐıĪĵƢȮŐĸŃȮĽŅīŅĶĦĽŋĕŒĬ
ıŊŘĬĪňŗĳŅėŒĨƟĕŀĚĮĶŃŏĪĻœĪĵȮőħĵĮĶŃĵŋĔĨƢŒĝƟ
ėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮ
ŐĸŃĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

1. ŒĝƟĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĭĶĶĵŅĵ 
2. ŒĝƟĮƤĠľŅĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
ŏĮƦĬĨńĺŀĵƞŅĚŒĬĺŇĝŅıŊŘĬģŅĬĪŅĚħƟŅĬȮ
ėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢ 
3. ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔńĭĔŅĶ
ĪņĚŅĬȮőħĵŏĬƟĬĚŅĬħƟŅĬŀŋĨĽŅľĔĶĶĴȮ
ĔŅĶŐıĪĵƢȮŐĸŃĽŅīŅĶĦĽŋĕŒĬıŊŘĬĪňŗĳŅėŒĨƟĕŀĚ
ĮĶŃŏĪĻœĪĵ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭ 
2. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 
3. ĔŅĶĪħĽŀĭĮŅĔŏĮĸƞŅ 
4. ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

/,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮœħƟĶŃħńĭ
ėŃŐĬĬȮC ĕŉŘĬœĮŒĬĺŇĝŅĔĸŋƞĴĺŇĝŅĝňı
ŏĸŊŀĔ 
0,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮĴňįĸĔŅĶ
ĮĶŃŏĴŇĬĨĬŏŀĚĨƞŀĔŅĶĭĶĶĸŋȮPLO1 
œĴƞĨŗņĔĺƞŅĶŃħńĭȮħňȮ 

PLO2: ŀŀĔŐĭĭȮıńĥĬŅȮŐĸŃħŌŐĸĞŀĲĨƢŐĺĶƢȮ
ŁŅĶƢħŐĺĶƢȮĶŃĭĭĽŅĶĽĬŏĪĻȮŐĸŃĶŃĭĭ
ŏėĶŊŀĕƞŅĵȮĨŅĴĺńĨĩŋĮĶŃĽĚėƢĕŀĚĸŌĔėƟŅŐĸŃ
ľĬƞĺĵĚŅĬȮĳŅĵŒĨƟĔĶŀĭěĶĶĵŅĭĶĶĦĺŇĝŅĝňı
ħƟŅĬėŀĴıŇĺŏĨŀĶƢȮ&ACM code of ethics) œħƟȮ 

/, ŒĝƟĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĭĶĶĵŅĵ 
0, ĔŅĶŏĶňĵĬěŅĔĔŅĶœĮĻŉĔļŅħŌĚŅĬěŅĔĽĩŅĬĪňŗ
ěĶŇĚ 
1, ĔŅĶŏĶňĵĬěŅĔĽĩŅĬĔŅĶĦƢěņĸŀĚ 
2, ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĺŇĝŅĮĢŇĭńĨŇĔŅĶ 
3, ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔńĭĔŅĶ
ĪņĚŅĬőħĵŏĬƟĬĚŅĬħƟŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶŐıĪĵƢȮ
ŐĸŃĽŅīŅĶĦĽŋĕŒĬıŊŘĬĪňŗĳŅėŒĨƟĕŀĚĮĶŃŏĪĻœĪĵ 

/, ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 
0, ĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮ
&Authentic Assessment) įƞŅĬ
ĳŅĶŃĚŅĬěņĸŀĚĽĩŅĬĔŅĶĦƢȮŏĝƞĬȮ
ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĨƟĬŐĭĭȮ
&Prototype) ŏıŊŗŀĬņŏĽĬŀĨƞŀĸŌĔėƟŅ
ěņĸŀĚȮľĶŊŀĔŅĶŐĔƟœĕĮƤĠľŅȮ
&Troubleshooting) ěŅĔĶŃĭĭěĶŇĚ 
1, ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 
2, ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

/,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮœħƟĶŃħńĭ
ėŃŐĬĬȮC ĕŉŘĬœĮŒĬĝŋħĺŇĝŅĭńĚėńĭĕŀĚ
ľĸńĔĽŌĨĶ 
0,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮĴňįĸĔŅĶ
ĮĶŃŏĴŇĬĨĬŏŀĚĨƞŀĔŅĶĭĶĶĸŋȮPLO0 
œĴƞĨŗņĔĺƞŅĶŃħńĭȮħň 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' ĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĽŀĬ ĔĸĵŋĪīƢȮ-ȮĺŇīňĔŅĶĺńħŐĸŃĔŅĶ
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PLO3: ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĚŅĬĪŅĚħƟŅĬ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟĩŌĔĨƟŀĚȮĨĶĚĮĶŃŏħŖĬ 

/,ȮěńħĮĶŃĽĭĔŅĶĦƢĔŅĶĬņŏĽĬŀĕƟŀĴŌĸŒĬĝŋħĺŇĝŅ
ĭńĚėńĭ 
0,ȮěńħĮĶŃĽĭĔŅĶĦƢĔŅĶĬņŏĽĬŀįĸĚŅĬŒĬĺŇĝŅ
ŏĨĶňĵĴőėĶĚĚŅĬȮőėĶĚĚŅĬĶĺĭĵŀħȮŐĸŃȮĺŇĝŅ
őėĶĚĚŅĬ 
1,ȮİƗĔĮĶŃĽĭĔŅĶĦƢĔŅĶěŅĔİƖĔĚŅĬ-ĽľĔŇě
ĻŉĔļŅŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
2,ȮĴňĔŅĶĬņľńĺĕƟŀİƗĔĚŅĬȮľĶŊŀŐĬĺėŇħȮĮƤĠľŅ
ĨƞŅĚȮŕȮěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗœħƟĶńĭĪĶŅĭ
ĶŃľĺƞŅĚİƗĔĚŅĬĴŅĪņŏĮƦĬľńĺĕƟŀĮĶŇĠĠŅĬŇıĬīƢȮ
ľĶŊŀľńĺĕƟŀĽľĔŇěĻŉĔļŅĨƞŀŏĬŊŗŀĚěĬĬńĔĻŉĔļŅěĭ
ĔŅĶĻŉĔļŅĝńŘĬĮƖĪňŗȮ2 

/, ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬ 
0, ĴňȮRubrics ĽņľĶńĭĺńħĔŅĶ
ĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅőėĶĚĚŅĬ-ŏĨĶňĵĴ
őėĶĚĚŅĬ 
3. ĴňĔŅĶĬŇŏĪĻĬńĔĻŉĔļŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚ
ŒĬĶŃľĺƞŅĚİƗĔĚŅĬȮŏıŊŗŀŒľƟĪĶŅĭěŋħĪňŗ
ĨƟŀĚıńĥĬŅľĸńĚĔĸńĭœĮĵńĚĽĩŅĬĻŉĔļŅ 
 

/,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮœħƟĶŃħńĭĕńŘĬȮ
C ĕŉŘĬœĮŒĬĶŅĵĺŇĝŅőėĶĚĚŅĬȮľĶŊŀȮȮ
ĽľĔŇěĻŉĔļŅ 
0,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮĴňįĸĔŅĶ
ĮĶŃŏĴŇĬĨĬŏŀĚĨƞŀĔŅĶĭĶĶĸŋȮPLO1 
œĴƞĨŗņĔĺƞŅĶŃħńĭȮħň 

PLO4: ŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĴňėŋĦīĶĶĴ
ěĶŇĵīĶĶĴȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĔŅĶĴňěŇĨ
ĽŅīŅĶĦŃ 

1. ĽŀħŐĪĶĔėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 
2. ĴŀĭľĴŅĵĚŅĬĔĸŋƞĴ 
3. ĽŀĬőħĵŀƟŅĚŀŇĚěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĝňı 
2,ȮĔŅĶĽĶƟŅĚėĺŅĴŏĕƟŅŒěĺńĨĩŋĮĶŃĽĚėƢĶƞĺĴĔńĬ
ĕŀĚĪŋĔİƙŅĵħƟŅĬȮĭĪĭŅĪȮľĬƟŅĪňŗȮěĶŇĵīĶĶĴ 
3,ȮĔŅĶĽĶƟŅĚėĺŅĴŏĕƟŅŒěĭĪĭŅĪėŋĦīĶĶĴ
ěĶŇĵīĶĶĴěŅĔĔŅĶěņĸŀĚĭĪĭŅĪȮŐĸŃĽĸńĭ

/, ĽńĚŏĔĨĔŅĶŐĽħĚıķĨŇĔĶĶĴ
ĶŃľĺƞŅĚįŌƟŏĶňĵĬĶƞĺĴĔńĬĔńĭįŌƟĽŀĬĪŋĔ
ėĬ 
0, ĮĶŃŏĴŇĬħƟĺĵĔŇěĔĶĶĴĪňŗĬńĔĻŉĔļŅ
ħņŏĬŇĬĔŅĶ 

/,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮœħƟĶŃħńĭĕńŘĬȮ
C ĕŉŘĬœĮŒĬĶŅĵĺŇĝŅőėĶĚĚŅĬȮľĶŊŀȮȮ
ĽľĔŇěĻŉĔļŅ 
2. ĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮœħƟĶŃħńĭĕńŘĬȮ
C ĕŉŘĬœĮŒĬĶŅĵĺŇĝŅ 240-313 
3,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮĴňįĸĔŅĶ
ĮĶŃŏĴŇĬĨĬŏŀĚĨƞŀĔŅĶĭĶĶĸŋȮPLO2 
œĴƞĨŗņĔĺƞŅĶŃħńĭȮħň 
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ĭĪĭŅĪĶŃľĺƞŅĚĔńĬȮőħĵĴňįŌƟĶƞĺĴĔŇěĔĶĶĴŏĮƦĬȮ
ĬńĔĻŉĔļŅȮŀŅěŅĶĵƢȮŐĸŃĭŋėėĸěŅĔ
ĳŅėŀŋĨĽŅľĔĶĶĴȮŏıŊŗŀŐĸĔŏĮĸňŗĵĬȮŐĸŃŏĕƟŅŒě
ĴŋĴĴŀĚĕŀĚĔńĬŐĸŃĔńĬȮŏĴŊŗŀŀĵŌƞŒĬĽĩŅĬĔŅĶĦƢȮ
ľĶŊŀĭĪĭŅĪĕŀĚŀňĔİƙŅĵȮ 

PLO5: ĪņĚŅĬŏĮƦĬĪňĴȮŒĬģŅĬŃĕŀĚįŌƟĬņȮľĶŊŀ
įŌƟĨŅĴȮŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

/, ŒĝƟĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭĔĸŋƞĴĶŃħĴĽĴŀĚ
ŐĸŃŀĳŇĮĶŅĵȮıĶƟŀĴŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅħƟĺĵ
ĨĬŏŀĚ 
2. ĴŀĭľĴŅĵĚŅĬŏĮƦĬĔĸŋƞĴĵƞŀĵŐĸŃŐĭƞĚľĬƟŅĪňŗ
ėĺŅĴĶńĭįŇħĝŀĭőħĵľĴŋĬŏĺňĵĬĔńĬŒĬĔĸŋƞĴ 

/, ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨĔŅĶ
ĪņĚŅĬŏĮƦĬĔĸŋƞĴĕŀĚĬńĔĻŉĔļŅ 
0, ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĕŀĚĚŅĬĔĸŋƞĴ
ĪňŗĴŀĭľĴŅĵ 
1, ĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬĞŉŗĚĔńĬ
ŐĸŃĔńĬ 
2, ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬ 

1. ĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮœħƟĶŃħńĭĕńŘĬ
ĨńŘĚŐĨƞȮC ĕŉŘĬœĮŒĬĶŅĵĺŇĝŅȮľĶŊŀȮĝŋħ
ĺŇĝŅĪňŗěńħŒľƟĴňĔŅĶĪņĚŅĬŏĮƦĬĔĸŋƞĴŒĬ
ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĮƤĠľŅ
ŏĮƦĬģŅĬȮľĶŊŀŒĝƟőėĶĚĚŅĬŏĮƦĬģŅĬ 
0,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮĴňįĸĔŅĶ
ĮĶŃŏĴŇĬĨĬŏŀĚĨƞŀĔŅĶĭĶĶĸŋȮPLO3 
œĴƞĨŗņĔĺƞŅĶŃħńĭȮħň 

PLO6: ŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŐĸŃĕńŘĬĨŀĬ
ĺŇīňħņŏĬŇĬĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢȮŐĸŃȮĽĶŋĮįĸȮ
ŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢœħƟ 

/, ĽŀĬőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟŐĭĭőėĶĚĚŅĬ 
0, ĽŀĬőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬ 

/, ĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮ
&Authentic Assessment) įƞŅĬ
ĳŅĶŃĚŅĬěņĸŀĚĽĩŅĬĔŅĶĦƢȮŏĝƞĬȮ
ĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢĨƟĬŐĭĭȮ
&Prototype) ŏıŊŗŀĬņŏĽĬŀĨƞŀĸŌĔėƟŅ
ěņĸŀĚȮľĶŊŀĔŅĶŐĔƟœĕĮƤĠľŅȮ
&Troubleshooting) ěŅĔĶŃĭĭěĶŇĚ 

/,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮœħƟĶŃħńĭĕńŘĬ
ĨńŘĚŐĨƞȮC ĕŉŘĬœĮŒĬĺŇĝŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸ
ŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 
0,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮœħƟĶŃħńĭĕńŘĬ
ĨńŘĚŐĨƞȮC ĕŉŘĬœĮŒĬĺŇĝŅĬńĔıńĥĬŅĶŃĭĭ
ģŅĬĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 
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0, ĽńĚŏĔĨĔŅĶĦƢȮŀĳŇĮĶŅĵ 0,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮĴňįĸĔŅĶ
ĮĶŃŏĴŇĬĨĬŏŀĚĨƞŀĔŅĶĭĶĶĸŋȮPLO4 
œĴƞĨŗņĔĺƞŅĶŃħńĭȮħň 

PLO7: ĽŊĭėƟĬėĺŅĴĶŌƟĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢȮ
ĞŀĲĨƢŐĺĶƢȮŁŅĶƢħŐĺĶƢȮĶŃĭĭĽŅĶĽĬŏĪĻŐĸŃ
ĶŃĭĭŏėĶŊŀĕƞŅĵĪňŗĪńĬĽĴńĵěƞŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗ
ĬƞŅŏĝŊŗŀĩŊŀœħƟȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

/, ĔŅĶŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶŐĔƟœĕ
ĮƤĠľŅ 
0, ĔŅĶŏĶňĵĬěŅĔĽĩŅĬĔŅĶĦƢěņĸŀĚ 
1, ĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨńĺŏŀĚ 
2, ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔńĭĔŅĶ
ĪņĚŅĬőħĵŏĬƟĬĚŅĬħƟŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶŐıĪĵƢȮ
ŐĸŃĽŅīŅĶĦĽŋĕŒĬıŊŘĬĪňŗĳŅėŒĨƟĕŀĚĮĶŃŏĪĻœĪĵ 

/, ĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬ 
0, ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĪňŗŒľƟėƟĬėĺƟŅȮ
ŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĨƞŅĚȮŕ 
1, ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ
ĔŇěĔĶĶĴ 

/,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮœħƟĶŃħńĭĕńŘĬ
ĨńŘĚŐĨƞȮC ĕŉŘĬœĮŒĬĶŅĵĺŇĝŅőėĶĚĚŅĬȮ
ľĶŊŀȮĽľĔŇěĻŉĔļŅ 
0,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮĴňįĸĔŅĶ
ĮĶŃŏĴŇĬĨĬŏŀĚĨƞŀĔŅĶĭĶĶĸŋȮPLO5 
œĴƞĨŗņĔĺƞŅĶŃħńĭȮħň 

PLO8: ĮĢŇĭńĨŇĚŅĬħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
ŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗ
œħƟĶńĭĴŀĭľĴŅĵȮ&ŐįĬĽľĔŇěĻŉĔļŅ' 

/, İƗĔĮĶŃĽĭĔŅĶĦƢĔŅĶěŅĔĔŅĶĮĢŇĭńĨŇĽľĔŇě
ĻŉĔļŅŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 

/, ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 
0, ĮĶŃŏĴŇĬőħĵħŌěŅĔĔŅĶĬņŏĽĬŀĨƞŀ
ėĦŃĔĶĶĴĔŅĶĽŀĭ 

/,ȮĬńĔĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬŒĬĶŅĵĺŇĝŅ
ĽľĔŇěœħƟĶńĭįĸĮĶŃŏĴŇĬěŅĔĽĩŅĬ
ĮĶŃĔŀĭĔŅĶŒĬĶŃħńĭħňȮĶƟŀĵĸŃȮ5.Ȯ
ĕŉŘĬœĮ 
0,ȮĬńĔĻŉĔļŅĶƟŀĵĸŃȮ3.ȮĴňįĸĔŅĶ
ĮĶŃŏĴŇĬĨĬŏŀĚĨƞŀĔŅĶĭĶĶĸŋȮPLO6 
œĴƞĨŗņĔĺƞŅĶŃħńĭȮħň 
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ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
GE1 ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 1   I      
GE2 ĔŅĶıńĥĬŅėĺŅĴėŇħȮ: GE2A ĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ 0 I I       
0..+/.6G2BȮőĴĭŅŐĸŃĔŅĶıńĥĬŅĔĸĵŋĪīƢ / I     I   
GE3 ĔŅĶėŇħŐĭĭįŌƟĮĶŃĔŀĭĔŅĶ 1 I        
GE4 ĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸ 1  I  I   I  
GE5 ĽŋĕĳŅĺŃŀĚėƢĶĺĴ 1  I     I  
GE6 ěŇĨĽŅīŅĶĦŃŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 1    I I    
0..+/.1G7 ĝňĺŇĨĵŋėŒľĴƞľńĺŒěĽňŏĕňĵĺ 0       I  
GE8  ĶŅĵĺŇĝŅŏĸŊŀĔ 3    I I    
ľĴĺħĺŇĝŅŏĜıŅŃ 
200-102 ĽŌƞőĸĔĺŇĻĺĔĶĶĴ 1((1)-0-2)  1 I  I  I    

200-112 ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 3((3)-0-6)  1 I        

200-113 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 3((3)-0-6)  1 I    I  I  

200-114 ŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 3((3)-0-6)  1 I    I  I  
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200-116 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ 3((2)-2-5) 1 I I      I 

200-117 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 0((/)-2-1)    1 I   I   I  
200-118 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ2 3((3)-0-6)  1 I      I  

200-119 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ2 1(0-2-1) 1 I    I    

240-111 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3((3)-0-6) 1 R  I   R I  
240-122 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ  1(0-2-1) 1 I     I  I 
240-125 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĺŖĭ  6((4)-4-10) 1  R I I I I I I 
240-126 ĝŋħĺŇĝŅőėĶĚĽĶƟŅĚĕƟŀĴŌĸ ĕńŘĬĨŀĬĺŇīň ŐĸŃőĮĶŐĔĶĴ  6((4)-4-10) 1 I     I I I 
240-212 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬ  2((2)-0-4) 2 I I      I 
240-213 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ  2((2)-0-4) 2 I    I    
240-214 ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵ 3((3)-0-6) 2 R  I  I R I  
240-217 ĽĩŇĨŇŐĸŃĔŅĶőĮĶŐĔĶĴ  3((2)-2-5) 2 R  R   R I  
240-221 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŁŅĶƢħŐĺĶƢ  1(0-2-1) 2 I I    I I I 
240-222 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴħƟĺĵŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢ  1(0-2-1) 2 I I  I  I I I 
240-223 ĝŋħĺŇĝŅįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ  6((4)-4-10) 2 R R   M  I I 
240-224 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ  4((3)-2-7) 2  I I  I R I I 
240-227 ĝŋħĺŇĝŅĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ  4((3)-2-7) 2 R R I  M I I I 
240-228 ħŇěŇĪńĸ ĨĶĶĔŃ ŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ  3((3)-0-6) 2 I I I   I I I 
240-231 ĝŋħĺŇĝŅĺŇĻĺĔĶĶŃĭĭėĸŅĺħƢ  4((3)-2-7) 2 R R R  I I I R 
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240-300 ĔŅĶİƗĔĚŅĬ  œĴƞĬƟŀĵĔĺƞŅ 320 ĝńŗĺőĴĚ 3 R R R R R R R  
240-303 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 1(0-1-0) 3   R  R  R R 
240-306 ŏėĶŊŀĕƞŅĵœĶƟĽŅĵŐĸŃŏėĸŊŗŀĬĪňŗ  3((3)-0-6) 3 I I R  I I R R 
240-309 œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃĔŅĶŏĝŊŗŀĴĨƞŀ  3((3)-0-6) 4 R M I   I  R 
240-310 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīň  3((3)-0-6) 4 M     R I R 
240-311 ėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃěŅĵŐĸŃŏĪėőĬőĸĵňŏĺŖĭ  3((3)-0-6) 4  R I  I I R  
240-313 ĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴ ĔġľĴŅĵ ŐĸŃĽńĚėĴ  
 ĕŀĚĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ  1(0-2-1) 

3   I M I  I R 

240-314 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ  4((3)-2-7) 3 M M M  R  R R 
240-315 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ  6((4)-4-10) 3 M M M  R  R R 
240-318 ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ  3((3)-0-6) 3 R I    R  I 
240-323 ŀĚėƢĮĶŃĔŀĭĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭĨƞŀŏĬŊŗŀĚ 3((3)-0-6) 4 R R I   R   
240-334 ĝŋħĺŇĝŅĬńĔıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬőĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗ  6((4)-4-10) 4 I R M I I I R R 
240-335 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĔĴ  6((4)-4-10) 4 R R R I R I I R 
240-340 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭĞňĴŀĽ  3((3)-0-6) 4 R     R R  
240-341 ĔŅĶŀŀĔŐĭĭĶŃĭĭİƤĚĨńĺ  3((3)-0-6) 4 R    R R  R 
240-354 ĝŋħĺŇĝŅĺŇĻĺĔĶőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŀĕƞŅĵ  6((4)-4-10) 4 M M M R  R  R 
240-355 ĝŋħĺŇĝŅĺŇĻĺĔĶĮĶŃĴĺĸįĸĽĴĶĶĩĬŃĽŌĚ  6((4)-4-10) 4 M R M   R   
240-361 őıĶőĨėŀĸŏėĶŊŀĕƞŅĵ  3((3)-0-6) 4 R  I  I R R  
240-362 ĔŅĶŏĕƟŅĶľńĽŐĸŃĭĸŖŀĔŏĝĬ  3((3)-0-6) 4 I R R R R I I R 
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240-374 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭœŀőŀĪň  6((4)-4-10) 2 M M M  R M R M 
240-375 ĝŋħĺŇĝŅĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸĶŃĭĭœŀőŀĪň  6((4)-4-10) 2 M M M  R M R M 
240-376 ĝŋħĺŇĝŅĬńĔıńĥĬŅŀŋĮĔĶĦƢœŀőŀĪňŐĭĭŒĝƟıĸńĚĚŅĬĨŜŗŅ  
 ŐĸŃŐĭĭŒĝƟĽņľĶńĭĽĺĴŒĽƞ  6((4)-4-10) 

4 M M R  R M R M 

240-380 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĳŅı  3((3)-0-6) 4 M M    M  R 
240-381 ĶŃĭĭėĺĭėŋĴħƟĺĵėŀĴıŇĺŏĨŀĶƢ  3((3)-0-6) 4  M    M  R 
240-397 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗ  6((4)-4-10) 4 M M R  M M M M 
240-398 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢĞŊŘŀĕŅĵľŋƟĬ  6((4)-4-10) 4  R R R R R I  
240-401 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 1 3(0-9-0) 4 R R R  R R R  
240-402 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 2 3(0-9-0) 4 M M R  M M M  
240-404 ĽľĔŇěĻŉĔļŅ 4&.+1.+.' 4 M M M R M M R M 
240-425 ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ  3((3)-0-6) 4 R R    I  R 
240-440 ľĸńĔĔŅĶĶŃĭĭĔŅĶĪņĚŅĬŐĭĭŏĺĸŅěĶŇĚ  3((3)-0-6) 2 R R    R  R 
240-441 ĽĩŅĮƤĨĵĔĶĶĴŐĭĭĴńĸĨŇėŀĶƢŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴ  3((3)-0-6) 2 R R    R   
240-447 œĴőėĶőıĶŏĞĽŏĞŀĶƢĽĴĶĶĩĬŃĽŌĚ  3((3)-0-6) 2 R R    M  R 
240-480 ľĸńĔĔŅĶľŋƞĬĵĬĨƢ  3((3)-0-6) 4 R R    R  R 
240-486 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ ĪķļġňŐĸŃĮĢŇĭńĨŇ  3((3)-0-6) 4 R R    R   
240-487 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸıĶƟŀĴĮƤĠĠŅĮĶŃħŇļģƢ  3((3)-0-6) 4 R M    M R M 
240-488 ĺŇĻĺĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĽŌƞĔŅĶŏĮƦĬĺŇĻĺĔĶįŌƟĮĶŃĔŀĭĔŅĶ    3((3)-0-6) 4 R R I I    R 
240-491 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 1 3((3)-0-6) 4 R R    R   
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240-492 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 2  3((3)-0-6) 4 R R    R   
240-493 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3  3((3)-0-6) 4 R R    R   
240-494 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 4  3((2)-2-5) 4 R R    R   
240-495 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 5  3((2)-2-5) 4 R R    R   
240-496 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 6  3((2)-2-5) 4 R R    R   
240-497 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 7  4((3)-2-7) 4 R R    R   
240-498 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 8  4((3)-2-7) 4 R R    R   
241-251 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢŏıŊŗŀĔŅĶėĺĭėŋĴľŋƞĬĵĬĨƢ  6((4)-4-10) 4 R R R R R R R R 
241-252 ĝŋħĺŇĝŅŏėĶŊŗŀĚěńĔĶĺŇĪńĻĬƢŀńěĜĶŇĵŃ  6((4)-4-10) 4 R R   R I  R 
241-253 ıŊŘĬģŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸ  4((3)-2-7) 2 I I R  R M R  
241-351 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĽŊŗŀĽńĚėĴŀŀĬœĸĬƢ  6((4)-4-10) 2 M R M I  I I M 
241-352 ĝŋħĺŇĝŅĶŃĭĭŀńĨőĬĴńĨŇĪŅĚŀŋĨĽŅľĔĶĶĴŀńěĜĶŇĵŃ  6((4)-4-10) 2 M R M  R I  M 
241-353 ĝŋħĺŇĝŅĶŃĭĭĬŇŏĺĻĮƤĠĠŅĮĶŃħŇļģƢ  6((4)-4-10) 2 M R M   R  M 
241-354 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĭĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ   6((4)-4-10) 2 M R M  I R  M 
02/+133ȮĝŋħĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇŐĸŃ 
 őĴŏħĸĳŅļŅĕĬŅħľĠƞ 2((3)-2-7) 

4 M R R  I R  M 

02/+134 ĝŋħĺŇĝŅĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ  6((4)-4-10) 4 M R R  I R  M 
02/+135ȮĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢȮ 
  6((4)-4-10) 

4 M R R  I R  M 

02/+136ȮĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢėĺŀĬĨńĴ 6((4)-4-10) 4 I R R  I R  R 
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ĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ ĝńŘĬĮƖĪňŗ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 
PLO8 
&ŐįĬĽľĔŇě
ĻŉĔļŅ' 

241-491 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 1 3((3)-0-6) 4 R R    R   
241-492 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 2  3((3)-0-6) 4 R R    R   
241-493 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 3  3((3)-0-6) 4 R R    R   
241-494 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 4  3((2)-2-5) 4 R R    R   
241-495 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 5  3((2)-2-5) 4 R R    R   
241-496 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 6  3((2)-2-5) 4 R R    R   
241-497 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 7  4((3)-2-7) 4 R R    R   
241-498 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 8  4((3)-2-7) 4 R R    R   
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6. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮľĶŊŀĽľĔŇěĻŉĔļŅ' 

6,1 ĝƞĺĚŏĺĸŅ 
 ŐįĬĔŅĶĻŉĔļŅİƗĔĚŅĬȮ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ1 
 ŐįĬĽľĔŇěĻŉĔļŅȮ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ2 

6,2 ĔŅĶŏĨĶňĵĴĔŅĶ 
  ľĸńĔĽŌĨĶĴňĔŅĶěńħŏĨĶňĵĴĶŅĵĺŇĝŅȮ02.+1.1ȮœĺƟŏĨĶňĵĴėĺŅĴıĶƟŀĴĽņľĶńĭĬńĔĻŉĔļŅĔƞŀĬœĮĮĢŇĭńĨŇĽľĔŇě
ĻŉĔļŅěĶŇĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮőħĵŒĬĶŅĵĺŇĝŅĬňŘȮĬńĔĻŉĔļŅŐĨƞĸŃėĬěŃĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĽľĔŇěĻŉĔļŅėŀĵħŌŐĸȮĴň
ĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅŏĨĶňĵĴĽľĔŇěĻŉĔļŅȮħńĚĬňŘ 
  /'ȮĬńĔĻŉĔļŅŏĸŊŀĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĨŅĴėĺŅĴĩĬńħŒĬŐĨƞĸŃħƟŅĬĪňŗĨƟŀĚĔŅĶœĮĮĢŇĭńĨŇĽľĔŇěĻŉĔļŅ 
  0'ȮĔņľĬħĝńŗĺőĴĚĔŅĶŒľƟėņĮĶŉĔļŅȮŒľƟĕƟŀĴŌĸĕƞŅĺĽŅĶŏĔňŗĵĺĔńĭőėĶĚĚŅĬĪŅĚŏĺŖĭœĞĨƢȮįƞŅĬĪŅĚȮSocial 
NetworkȮŐĸŃĮĶńĭĮĶŋĚŒľƟĪńĬĽĴńĵŏĽĴŀ 
  1'ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėņĮĶŉĔļŅŒĬĔŅĶŏĸŊŀĔľńĺĕƟŀȮŐĸŃĔĶŃĭĺĬĔŅĶĻŉĔļŅėƟĬėĺƟŅŐĸŃĮĶŃŏĴŇĬįĸ 
  2'ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅěńħĪņĭńĬĪŉĔĔŅĶŒľƟėņĮĶŉĔļŅ 
  3'ȮěńħŒľƟĬńĔĻŉĔļŅĬņŏĽĬŀįĸĔŅĶĻŉĔļŅĮŅĔŏĮĸƞŅĨƞŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĔĶĶĴĔŅĶįŌƟŏĝňŗĵĺĝŅĠŒĬĽŅĕŅ
ĬńŘĬœĴƞĨŗņĔĺƞŅȮ1ȮĪƞŅĬȮĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮėĶńŘĚ 
  4'ȮŏĴŊŗŀœĮĮĢŇĭńĨŇĽľĔŇěĻŉĔļŅěĶŇĚŐĸƟĺȮœħƟĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀŒľƟĬńĔĻŉĔļŅĬņŏĽĬŀįĸĚŅĬĨƞŀŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅȮŐĸŃĔĶĶĴĔŅĶįŌƟŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĬńŘĬőħĵĔņľĬħŒľƟĴňĔŅĶěńħĬņŏĽĬŀĝŇŘĬĚŅĬĽŋħĪƟŅĵŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ
ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ2 

6,3 ĔŅĶĮĶŃŏĴŇĬįĸ 
 ľĸńĔĽŌĨĶĴňĔŅĶĮĶŃŏĴŇĬįĸĶƞĺĴĔńĬĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĬńĔĻŉĔļŅœĮİƗĔĚŅĬľĶŊŀœĮĮĢŇĭńĨŇĽľĔŇěĻŉĔļŅȮĴň
ĔŅĶĬņŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅŐĸŃĽƞĚĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢŒľƟĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶȮĴňĔŅĶĬņŏĽĬŀįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢŒľƟĔńĭĪŅĚľĸńĔĽŌĨĶŏĴŊŗŀĽŇŘĬĽŋħĔŅĶİƗĔĚŅĬŐĸŃĽľĔŇěĻŉĔļŅȮőħĵĴňĶŅĵĸŃŏŀňĵħȮħńĚĬňŘ 
 /'ȮĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪņőėĶĚĚŅĬȮĬńĔĻŉĔļŅěŃĨƟŀĚĽƞĚĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅıĶƟŀĴĽœĸħƢ
ĬņŏĽĬŀĚŅĬįƞŅĬĶŃĭĭŀŀĬœĸĬƢĕŀĚĽŅĕŅĺŇĝŅȮł 
 0'ȮĮĶŃŏĴŇĬįĸěŅĔĔŅĶĬņŏĽĬŀĮŅĔŏĮĸƞŅȮĝŇŘĬĚŅĬȮŐĸŃěŅĔĔŅĶŏĕňĵĬĶŅĵĚŅĬȮĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮėĶńŘĚȮőħĵ
ĴňėĦŃĔĶĶĴĔŅĶĽŀĭœĴƞĨŗņĔĺƞŅȮ1ȮĪƞŅĬ 
 1'ȮįŌƟŏĶňĵĬěŃĨƟŀĚĶŅĵĚŅĬŐĸŃĶńĭėņĮĶŉĔļŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŋĔĽńĮħŅľƢŐĸŃĴňĔŅĶĸĚĭńĬĪŉĔĔŅĶŏĕƟŅıĭ
ŏĮƦĬĽĴŋħĮĶŃěņĨńĺĕŀĚĶŅĵĺŇĝŅȮľŅĔĴňĔŅĶŏĕƟŅıĭĨŗņĔĺƞŅŏĔĦĤƢĪňŗĔņľĬħěŃœĴƞĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ľĶŊŀĽŀĭĮĶŃŏĴŇĬœħƟ 
 2'ȮįŌƟŏĶňĵĬĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĨŅĴŐĭĭĲŀĶƢĴ 
 3'ȮįŌƟĽŀĬĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĨŅĴŐĭĭĲŀĶƢĴȮ 
 4'ȮįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĶƞĺĴĔńĬ 
 5'ȮĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĕŀĚįŌƟŏĶňĵĬŒĬĔŅĶĬņŏĽĬŀįĸĚŅĬ 
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 6'ȮįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĕŀĚįŌƟŏĶňĵĬĨŅĴŏĔĦĤƢĪňŗĔņľĬħȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŃěņőėĶĚĚŅĬ 

7. ĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬ 

7,1 ĝƞĺĚŏĺĸŅ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ1ȮŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ2 

5,2 ĔŅĶŏĨĶňĵĴĔŅĶ 
 ȮȮľĸńĔĽŌĨĶĔņľĬħŒľƟĬńĔĻŉĔļŅĪňŗŏĸŊŀĔŐįĬĔŅĶĻŉĔļŅőėĶĚĚŅĬěŃĨƟŀĚĸĚĶŅĵĺŇĝŅȮ02.+1.1ȮĞŉŗĚŏĮƦĬĶŅĵĺŇĝŅ
ŏĨĶňĵĴőėĶĚĚŅĬȮŒĬĳŅėŏĶňĵĬĪňŗȮ0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ1ȮőħĵĴňĶŅĵĸŃŏŀňĵħĕŀĚĔŅĶŏĨĶňĵĴőėĶĚĚŅĬȮħńĚĬňŘ 
 1) ĬńĔĻŉĔļŅœħƟĶńĭĽĴŋħėŌƞĴŊŀĔŅĶěńħĪņőėĶĚĚŅĬĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĔŅĶĻŉĔļŅĪňŗȮ1 
 0'ȮĬńĔĻŉĔļŅŏĸŊŀĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĨŅĴėĺŅĴĩĬńħŒĬŐĨƞĸŃħƟŅĬĪňŗĨƟŀĚĔŅĶĪņőėĶĚĚŅĬ 
 1'ȮĔņľĬħĝńŗĺőĴĚĔŅĶŒľƟėņĮĶŉĔļŅȮŒľƟĕƟŀĴŌĸĕƞŅĺĽŅĶŏĔňŗĵĺĔńĭőėĶĚĚŅĬĪŅĚŏĺŖĭœĞĨƢȮįƞŅĬĪŅĚȮSocial 
Network ŐĸŃĴňĔŅĶĮĶńĭĮĶŋĚŒľƟĪńĬĽĴńĵŏĽĴŀ 
 2'ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėņĮĶŉĔļŅŒĬĔŅĶŏĸŊŀĔľńĺĕƟŀȮŐĸŃĔĶŃĭĺĬĔŅĶĻŉĔļŅėƟĬėĺƟŅŐĸŃĮĶŃŏĴŇĬįĸ 
 3'ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅěńħĪņĭńĬĪŉĔĔŅĶŒľƟėņĮĶŉĔļŅ 
 6) ěńħĽĶĶĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬĔŅĶĪņőėĶĚĚŅĬȮěńħĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔȮŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶĪņ
őėĶĚĚŅĬ 
 5'ȮěńħŒľƟĬńĔĻŉĔļŅĬņŏĽĬŀįĸĔŅĶŏĨĶňĵĴőėĶĚĚŅĬĮŅĔŏĮĸƞŅĨƞŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĔĶĶĴĔŅĶįŌƟŏĝňŗĵĺĝŅĠ
ŒĬĽŅĕŅĬńŘĬœĴƞĨŗņĔĺƞŅȮ1ȮĪƞŅĬȮěņĬĺĬȮ0ȮėĶńŘĚĕŀĚĔŅĶŏĨĶňĵĴőėĶĚĚŅĬȮĞŉŗĚěŃħņŏĬŇĬĔŅĶĔƞŀĬĽŀĭĔĸŅĚĳŅėȮ/ȮėĶńŘĚȮ
ŐĸŃĔƞŀĬĽŀĭĮĸŅĵĳŅėŀňĔľĬŉŗĚėĶńŘĚ 

7,3 ĔŅĶĮĶŃŏĴŇĬįĸ 
 ľĸńĔĽŌĨĶȮĴňĔŅĶĔņľĬħĶŌĮŐĭĭĕŀĚĮĶŃŏĴŇĬĔŅĶĪņőėĶĚĚŅĬĕŀĚĬńĔĻŉĔļŅȮĴňĶŃĭĭĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅ
ĕŀĚőėĶĚĚŅĬȮĴňĔŅĶĔņľĬħĶŌĮŐĭĭĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĝńħŏěĬȮĞŉŗĚħņŏĬŇĬĔŅĶőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃŀŅěŅĶĵƢĮĶŃěņ
ĶŅĵĺŇĝŅȮőħĵĴňĶŅĵĸŃŏŀňĵħĔŅĶĮĶŃŏĴŇĬȮħńĚĬňŘ 
 1) ĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪņőėĶĚĚŅĬȮĬńĔĻŉĔļŅěŃĨƟŀĚĽƞĚĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅȮıĶƟŀĴ
ĽœĸħƢĬņŏĽĬŀĚŅĬįƞŅĬĶŃĭĭŀŀĬœĸĬƢĕŀĚĽŅĕŅĺŇĝŅȮł 
 2) ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĬņŏĽĬŀĮŅĔŏĮĸƞŅȮĝŇŘĬĚŅĬȮŐĸŃěŅĔĔŅĶŏĕňĵĬĶŅĵĚŅĬȮĳŅėĔŅĶĻŉĔļŅĸŃȮ2ȮėĶńŘĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
őħĵĴňėĦŃĔĶĶĴĔŅĶĽŀĭœĴƞĨŗņĔĺƞŅȮ3ȮĪƞŅĬ 
 3) įŌƟŏĶňĵĬěŃĨƟŀĚŏĕƟŅıĭȮŏıŊŗŀĶńĭėņĮĶŉĔļŅěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŋĔĽńĮħŅľƢŐĸŃĴňĔŅĶĸĚĭńĬĪŉĔĔŅĶŏĕƟŅıĭ
ŏĮƦĬĽĴŋħĮĶŃěņĨńĺĕŀĚĶŅĵĺŇĝŅȮľŅĔĴňĔŅĶŏĕƟŅıĭĨŗņĔĺƞŅŏĔĦĤƢĪňŗĔņľĬħěŃœĴƞĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬľĶŊŀĽŀĭ
ĮĶŃŏĴŇĬœħƟ 
 4) įŌƟŏĶňĵĬĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĨŅĴŐĭĭĲŀĶƢĴȮ 
 5) įŌƟĽŀĬĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĨŅĴŐĭĭĲŀĶƢĴȮ 
 6) ĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĕŀĚįŌƟŏĶňĵĬŒĬĔŅĶĬņŏĽĬŀįĸĚŅĬ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 45 

 

 7) įŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĕŀĚįŌƟŏĶňĵĬĨŅĴŏĔĦĤƢĪňŗĔņľĬħȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŃěņőėĶĚĚŅĬ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 46 

 

8. ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĝńŘĬ 

ĮƖĪňŗ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 

PLO8 

&ŐįĬĽľĔŇě

ĻŉĔļŅ' 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

1 

+ȮŀīŇĭŅĵŀĚėƢėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬ ėĦŇĨĻŅĽĨĶƢȮ

ĺŇĪĵŅĻŅĽĨĶƢȮĺŇĻĺĔĶĶĴĻŅĽĨĶƢ ėŀĴıŇĺŏĨŀĶƢ ĞŀĲĨƢŐĺĶƢœħƟ 

+ȮŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 

+ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬĚŅĬıńĥĬŅŏĺŖĭœħƟ 

- ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

ŀŅĝňıĪňŗĶŀĚĶńĭ: ĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĺŖĭ                                                                      

 ṉ  ṉ     

- įĸĔŅĶĮĶŃŏĴŇĬĺŇĝŅȮ240-125, 240-126 

+ȮĮĶŃŏĴŇĬĔŅĶĭĶĶĸŋȮYLO (Year Learning 

Outcome) ħƟĺĵŐĭĭĽŀĭĩŅĴȮ&ŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬ

ĨĬŏŀĚ' 

2 

- ŀīŇĭŅĵŀĚėƢėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢȮ
ĽĩŅĮƤĨĵĔĶĶĴȮȮĶŃĭĭĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭ
ŏėĶŊŀĕƞŅĵȮ                                                                            
- ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏıŊŗŀŐĔƟœĕĮƤĠľŅħƟŅĬ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮ 
+ȮŀŀĔŐĭĭȮĨŇħĨńŘĚȮŐĔƟĮƤĠľŅĶŃĭĭŏėĶŊŀĕƞŅĵœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
+ȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭȮŐĸŃȮıńĥĬŅŐŀııĸŇŏėĝńĬĭĬĶŃĭĭ
ėĸŅĺħƢœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
Ȯ+ȮĪņĚŅĬŏĮƦĬĪňĴȮĳŅĵŒĨƟĔĶŀĭěĶĶĵŅĭĶĶĦĺŇĝŅĝňı
ėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
+ȮĽŅĴŅĶĩĽŊĭėƟĬėĺŅĴĶŌƟŒľĴƞȮŕȮœħƟħƟĺĵĨĬŏŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 ṉ ṉ ṉ ṉ  ṉ  

+ȮįĸĔŅĶĮĶŃŏĴŇĬĺŇĝŅȮ220-223, 240-002, 240-231 

ŐĸŃȮ02/+031 

+ȮĮĶŃŏĴŇĬĔŅĶĭĶĶĸŋȮYLO ħƟĺĵŐĭĭĽŀĭĩŅĴȮ&ŒľƟ

ĬńĔĻŉĔļŅĮĶŃŏĴŇĬĨĬŏŀĚ' 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 47 

 

ĝńŘĬ 

ĮƖĪňŗ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 

PLO8 

&ŐįĬĽľĔŇě

ĻŉĔļŅ' 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

ŀŅĝňıĪňŗĶŀĚĶńĭ: įŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ įŌƟħŌŐĸŀŀĔŐĭĭ
ěńħĔŅĶĶŃĭĭėĸŅĺĬƢ őĮĶŐĔĶĴŏĴŀĶƢ ĺŇĻĺĔĶĺŇŏėĶŅŃľƢ-
ŀŀĔŐĭĭ-ıńĥĬŅ-ěńħĔŅĶĶŃĭĭŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃ
ĽŊŗŀĽŅĶ 

3 

+ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĔŅĶŀŀĔŐĭĭ ıńĥĬŅȮĮĶńĭĮĶŋĚȮŐĸŃ
ĔŅĶŐĔƟĮƤĠľŅ ĶŃĭĭŏĔňŗĵĺĕƟŀĚĔńĭĻŅĽĨĶƢĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ŀŅĝňıĪňŗĶŀĚĶńĭ: įŌƟŀŀĔŐĭĭŐĸŃıńĥĬŅĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ
ŐĸŃœŀőŀĪň ĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸ ĬńĔıńĥĬŅĚŅĬħƟŅĬ
ĮƤĠĠŅĮĶŃħŇļģƢ ĺŇĻĺĔĶĞŀĲĨƢŐĺĶƢȮĺŇĻĺĔĶĕƟŀĴŌĸŐĸŃĬńĔ
ĽĩŅĮƤĨĵĔĶĶĴĕƟŀĴŌĸ 

ṉ ṉ ṉ ṉ ṉ ṉ ṉ  

+ȮįĸĔŅĶĮĶŃŏĴŇĬĺŇĝŅȮ250-314, 240-315 ŐĸŃȮ240-

318 

+ȮįĸĔŅĶĮĶŃŏĴŇĬĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔ 

+ȮĮĶŃŏĴŇĬĔŅĶĭĶĶĸŋȮYLO ħƟĺĵŐĭĭĽŀĭĩŅĴȮ&ŒľƟ

ĬńĔĻŉĔļŅĮĶŃŏĴŇĬĨĬŏŀĚ' 

4 

+ȮĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĨĶĚĮĶŃŏħŖĬ 
+ȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 
+ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢ ĺŅĚŐįĬȮŀŀĔŐĭĭȮıńĥĬŅȮĮĶńĭĮĶŋĚ 
ĔŅĶěńħĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢ ĔŅĶŐĔƟĮƤĠľŅ ĔŅĶħņŏĬŇĬĔŅĶ
ĕŀĚĶŃĭĭŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĻŅĽĨĶƢ
ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬȮ
ŏĔļĨĶȮĔŅĶŐıĪĵƢȮŐĸŃĽŅīŅĶĦĽŋĕŒĬıŊŘĬĪňŗĳŅėŒĨƟĕŀĚœĪĵ
œħƟȮ  

ṉ ṉ ṉ ṉ ṉ ṉ ṉ ṉ 

+ȮįĸĔŅĶĮĶŃŏĴŇĬĺŇĝŅȮőėĶĚĚŅĬŐĸŃĽľĔŇěĻŉĔļŅ 

+ȮįĸĔŅĶĮĶŃŏĴŇĬĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔȮȮ 

+ȮĮĶŃŏĴŇĬĔŅĶĭĶĶĸŋȮYLO ħƟĺĵŐĭĭĽŀĭĩŅĴȮ&ŒľƟ

ĬńĔĻŉĔļŅĮĶŃŏĴŇĬĨĬŏŀĚ' 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 48 

 

ĝńŘĬ 

ĮƖĪňŗ 
ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 

PLO8 

&ŐįĬĽľĔŇě

ĻŉĔļŅ' 

ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ 

- ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 

ŀŅĝňıĪňŗĶŀĚĶńĭ: ĬńĔĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶ ŀŅĝňıĨŅĴĝŋħ
ĺŇĝŅĪňŗĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬ ĺŇĻĺĔĶėŀĴıŇĺŏĨŀĶƢ ĬńĔĺŇĝŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢ ĬńĔĺŇěńĵĪŅĚėŀĴıŇĺŏĨŀĶƢȮĺŇĻĺĔĶ
ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮėĶŌŐĸŃĭŋėĸŅĔĶ
ĪŅĚĔŅĶĻŉĔļŅ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 49 

 

ľĴĺħĪňŗȮ5 ėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

/,ȮĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶ 

1.1 ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
ėĦŃȮ-ȮľĸńĔĽŌĨĶěńħĽĶĶĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟŏıŊŗŀěńħĞŊŘŀĨņĶŅȮĽŊŗŀĔŅĶŏĶňĵĬ 
 ĔŅĶĽŀĬȮőĽĨĪńĻĬŌĮĔĶĦƢȮŐĸŃĺńĽħŋėĶŋĳńĦĤƢėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏıňĵĚıŀŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ĝńŘĬŏĶňĵĬŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 
 

1.2 ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
1'ȮľĬńĚĽŊŀȮ-ȮĨņĶŅ 
2'ȮĽŊŗŀĔŅĶŏĶňĵĬĶŌƟ 
3'ȮėĶŋĳńĦĤƢ 
 

1.3 ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
1'ȮĴňėĦŃĔĶĶĴĔŅĶĺŅĚŐįĬȮěńħľŅȮŐĸŃĨŇħĨŅĴĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
2'ȮŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬŏĽĬŀĶŅĵĝŊŗŀľĬńĚĽŊŀȮĽŊŗŀȮŐĸŃĨņĶŅȮœĮĵńĚėĦŃĔĶĶĴĔŅĶ 
3'ȮěńħĽĶĶĚĭĮĶŃĴŅĦ 
4'ȮěńħĶŃĭĭĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 

1.4 ĚĭĮĶŃĴŅĦĨŅĴŐįĬȮ 
1,4,1ȮĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵĭŅĪ' 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ ĮƖĚĭĮĶŃĴŅĦȮ 
0347 035. 035/ 0350 0351 

ėƞŅĭņĶŋĚĔŅĶĻŉĔļŅ ȮȮ247,5.. ȮȮ717*2..Ȯ /*2.7*/..Ȯ /*656*6..ȮȮ /*703*55. 
ėƞŅĸĚĪŃŏĭňĵĬ ȮȮ0*.3.*1..ȮȮ 2*/..*4..ȮȮ 4*/3.*7..Ȯ 6*0./*0..Ȯ 6*2.4*01. 
ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ + + + + + 
ĶĺĴĶŅĵĶńĭ ȮȮ0*30.*...Ȯ 3*.2.*...Ȯ 5*34.*... /.*.6.*... /.*110*... 
 

1,4,0ȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵĭŅĪ' 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦȮ 

0347 035. 035/ 0350 0351 
ȮȮĔ,ȮĚĭħņŏĬŇĬĔŅĶ 
/,ȮėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ ȮȮ417*142Ȯ /*056*506ȮȮ /*7/6*.70ȮȮ 0*335*234ȮȮ 0*40/*171 

0,ȮėƞŅŒĝƟěƞŅĵħņŏĬŇĬĚŅĬȮ&œĴƞĶĺĴȮ1' ȮȮ313*.4. /*.5.*//7Ȯ /*4.3*/57 0*/2.*017 0*/71*523 

1,ȮĪŋĬĔŅĶĻŉĔļŅ + + + + + 
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ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦȮ 

0347 035. 035/ 0350 0351 
2,ȮĶŅĵěƞŅĵĶŃħńĭĴľŅĺŇĪĵŅĸńĵ ȮȮ247*5.. 717*2.. /*2.7*/.. /*656*6.. /*703*55. 

ĶĺĴȮ&Ĕ' ȮȮ/*422*/02 1*066*026 2*710*15/ 4*354*273 4*52.*7.6 

ĕ,ȮĚĭĸĚĪŋĬ 

ėƞŅėĶŋĳńĦĤƢ ȮȮ/57*0/4 /66*/55 /75*364 0.5*243 0/5*617 

ĶĺĴȮ&ĕ' ȮȮ/57*0/4 /66*/55 /75*364 0.5*243 0/5*617 

ĶĺĴȮ&Ĕ'Ȯ)Ȯ&ĕ' ȮȮ/*601*12. 1*254*203 3*/07*735 4*561*74/ 4*736*524 

ěņĬĺĬĬńĔĻŉĔļŅȮ 5. /2. 0/. 06. 06. 

ėƞŅŒĝƟěƞŅĵĨƞŀėĬĨƞŀĮƖ ȮȮ04*.26 02*610 02*206 02*006 02*631 
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2. ĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěņĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 

2.1 ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 
 

Īňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ 

ĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 

ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀľĸńĔĽŌĨĶ ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

1 x-xxxx-xxxxx-xxx 
ĶŀĚ

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĵĮƤĠĠĵĻȮœĝĵĔŅĿ( 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

0331 
0323 
0320 

ĮĶ,ħ, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚ 

2 x-xxxx-xxxxx-xxx 
ĶŀĚ

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĚĽŅĺŐĽĚĽŋĶňĵƢȮȮĺĽŋıĚĻƢŀńĵĵŃ( 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

033/ 
0322 
0317 

Ph.D. 
M.S. 
ĺĻ,ĭ, 

Computer Science 
Computer Science 
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

Portland State University, USA 
California state University Chico, USA 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

3 x-xxxx-xxxxx-xxx 
įŌƟĝƞĺĵ 

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĵĬŇėĴȮĽŋĺĶĶĦĺĶ( 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

0327 
0324 
0320 

Ph.D. 
D.E.A, 
ĺĻ,ĭ, 

Physics 
Electrical and Information Engineering 
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

Universite Paris+Sud 11, İĶńŗĚŏĻĽ 
Universite Paris+Sud 11, İĶńŗĚŏĻĽ  
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

4 x-xxxx-xxxxx-xxx 
įŌƟĝƞĺĵ 

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĵīńĝĝńĵȮŏŀƟĚĜƟĺĬ( 

ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

0324 
032. 

M.Sc. 
ĺĻ,ĭ, 

Computer Networks 
ėŀĴıŇĺŏĨŀĶƢ 

National University of Singapore, Singapore 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

5 x-xxxx-xxxxx-xxx ŀŅěŅĶĵƢ ĬŅĵŏĽĔĽĶĶėƢȮȮĽŋĺĶĶĦĴĦň( 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

0324 
0322 
032. 

D,E,A, 
Maitrise 
ĺĻ,ĭ, 

Informatique 
Informatique 
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

Universite Claude Bernard Lyon 1, İĶńŗĚŏĻĽ 
Universite Toulouse 3, İĶńŗĚŏĻĽ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

 

(ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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0,0ȮŀŅěŅĶĵƢĮĶŃěņĪňŗŏĮƦĬŀŅěŅĶĵƢįŌƟĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 

Īňŗ 
ŏĸĕĮĶŃěņĨńĺ 
ĮĶŃĝŅĝĬ 

ĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĽĔŋĸ 
ĶŃħńĭ
ĔŅĶĻŉĔļŅ 

ĺŋĥŇĔŅĶĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĶŃħńĭ 

ĮƖĪňŗĽņŏĶŖě 
ĔŅĶĻŉĔļŅ 

ĝŊŗŀ 
ľĸńĔĽŌĨĶ 

ĽŅĕŅĺŇĝŅ ĝŊŗŀĽĩŅĭńĬ 

/ x-xxxx-xxxxx-xxx 
ĶŀĚȮȮȮȮȮȮȮȮȮ

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĵĴĬĨĶňȮȮĔŅĠěĬŃŏħĝŃ 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2543 
0316 
0311 

Ph,D, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

Electrical Engineering 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

 Old Dominion University, United States of America  
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ  

0 x-xxxx-xxxxx-xxx 
ĶŀĚ

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĚĽŅĺıŇĝĠŅȮȮĨńĦĤńĵĵƢ 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2543 
2540 
2531 

Ph,D, 
M,Phil, 
ĺĻ,ĭ, 

Computer Science 
Computer Science 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

University of Manchester, England 
University of Manchester, England 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

1 x-xxxx-xxxxx-xxx 
ĶŀĚ

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĵĪĺňĻńĔħŇśȮȮŏĶŊŀĚıňĶŃĔŋĸ 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2552 
0318 
2534 

Ph,D, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

Electrical Engineering 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

Santa Clara University, United States of America 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

2 x-xxxx-xxxxx-xxx 
įŌƟĝƞĺĵ 

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĵīŏĬĻȮȮŏėŅĶıŅıĚĻƢ 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2545 
2542 
0311 

Ph,D, 
DEA, 
ĺĻ,ĭ, 

Systemes Automatiques 
Systemes Automatiques 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

Institut National Polytechnique de Toulouse, France 
Institut National Polytechnique de Toulouse, France 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ 

3 x-xxxx-xxxxx-xxx 
įŌƟĝƞĺĵ 

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĚĽŅĺĺĶĶĦĶńĝȮĽńĬĨŇŀĴĶĪńĨ 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2548 
2543 
2540 

Ph,D, 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

Computer Science 
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

University of Manchester, England 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚȮ 

4 x-xxxx-xxxxx-xxx 
įŌƟĝƞĺĵ 

ĻŅĽĨĶŅěŅĶĵƢ 
ĬŅĚĽŅĺĽĔŋĦŅȮŏěĶŇĠĮƤĠĠŅĻńĔħŇś 

ĮĶŇĠĠŅŏŀĔ 
 

ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2551 
 

2544 
2540 

Ph,D, 
 
ĺĻ,Ĵ, 
ĺĻ,ĭ, 

Reseaux, Telecommunications, 
Systems 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

Institut National Polytechnique de Toulouse, France 
Ȯ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĵŅĴ 

5  
x-xxxx-xxxxx-xxx 

įŌƟĝƞĺĵ 
ĻŅĽĨĶŅěŅĶĵƢ 

 

ĬŅĚĽŅĺŏıŖĝĶńĨĬƢȮȮĽŋĶŇĵŃœĝĵ 
 

ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 
ĮĶŇĠĠŅĨĶň 

2554 
2545 
2543 

Ph,D, 
M,S, 
B,S, 

Computer Science 
Electrical & Computer Engineering 
Electrical & Computer Engineering 

Lancaster University, England  
Carnegie ůȮMellon University, United States of America 
Carnegie ůȮMellon University, United States of America 

6 x-xxxx-xxxxx-xxx įŌƟĝƞĺĵĻŅĽĨĶŅ 
ěŅĶĵƢ 

ĬŅĵĺĝĶŇĬĪĶƢȮŐĔƟĺŀĳŇĝńĵ ĮĶŇĠĠŅŏŀĔ 
ĮĶŇĠĠŅőĪ 

2552 
2546 

ĺĻ,ħ, 
ĺĻ,Ĵ, 

ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃėŀĴıŇĺŏĨŀĶƢ 
ĺŇĻĺĔĶĶĴĶŃĭĭėĺĭėŋĴ 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
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 1,ȮĬńĔĻŉĔļŅĨƟŀĚĵŊŗĬėņĶƟŀĚőħĵĶńĭėņĶƟŀĚĪňŗĔŀĚĪŃŏĭňĵĬŐĸŃĮĶŃĴĺĸįĸȮľĶŊŀħŅĺĬƢőľĸħœħƟĪňŗŏĺŖĭœĞĨƢĕŀĚ

ĔŀĚĪŃŏĭňĵĬŐĸŃĮĶŃĴĺĸįĸȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺŇĪĵŅŏĕĨľŅħŒľĠƞȮ&https8--reg,psu,ac,th-main-'Ȯ 

 2,ȮĔĶŀĔŐĭĭĲŀĶƢĴŒľƟėĶĭĩƟĺĬȮ 

 3,ȮĬņŐĭĭĲŀĶƢĴœĮŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃĸĚĬŅĴȮ 

 4,ȮĬņŐĭĭĲŀĶƢĴœĮĽƞĚŒľƟĔńĭľĬƞĺĵĪŃŏĭňĵĬŐĸŃĮĶŃŏĴŇĬįĸȮ 

 ŏĴŊŗŀĕƟŀĴŌĸėŜŅĶƟŀĚĩŉĚĪŅĚľĸńĔĽŌĨĶȮŏěƟŅľĬƟŅĪňŗĕŀĚľĸńĔĽŌĨĶȮěŃĨŇħĨƞŀŀŅěŅĶĵƢįŌƟŏĔňŗĵĺĕƟŀĚįƞŅĬĮĶŃīŅĬľĸńĔĽŌĨĶȮ

ŏıŊŗŀŒľƟŀŅěŅĶĵƢ-ȮįŌƟĪňŗŏĔňŗĵĺĕƟŀĚĝňŘŐěĚĮĶŃŏħŖĬĨƞŅĚȮŕȮŒĬĪňŗĮĶŃĝŋĴĕŀĚĪŅĚľĸńĔĽŌĨĶȮľĸńĚěŅĔĬńŘĬįŌƟŏĔňŗĵĺĕƟŀĚěŃŏĮƦĬįŌƟ

ĝňŘŐěĚįĸĔŅĶıŇěŅĶĦŅĨƞŀįŌƟŀŋĪīĶĦƢĨƞŀœĮ 
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ľĴĺħĪňŗȮ8ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

1. ĔŅĶěńħĔŅĶėŋĦĳŅıľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶłȮĴňŐĬĺĪŅĚĔŅĶĺŅĚŐįĬȮėĺĭėŋĴȮĮĶŃĔńĬŐĸŃĮĶńĭĮĶŋĚėŋĦĳŅıľĸńĔĽŌĨĶȮħńĚĬňŘ 
1,1'ȮĔŅĶĺŅĚŐįĬĽĶƟŅĚȮ-ȮıńĥĬŅľĸńĔĽŌĨĶ8ȮľĸńĔĽŌĨĶłȮœħƟĽĶƟŅĚ-ıńĥĬŅľĸńĔĽŌĨĶĨŅĴŐĬĺĪŅĚȮOBE őħĵĴň

ĔŅĶŐĨƞĚĨńŘĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĳŅĵĬŀĔŏĮƦĬĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĶƞĺĴĔńĭėĦŅěŅĶĵƢŒĬľĸńĔĽŌĨĶȮĴňĔŅĶĽņĶĺě
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵėĶĭĪŋĔĳŅėĽƞĺĬȮĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0343ĨĸŀħěĬ
ĺŇŏėĶŅŃľƢįĸĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶłȮĪňŗįƞŅĬĴŅȮ&ĳŅėįĬĺĔȮğ'ȮőħĵĬņįĸĔŅĶĺŇŏėĶŅŃľƢĴŅĔņľĬħŏĮƦĬȮPLOs 
ĕŀĚľĸńĔĽŌĨĶȮľĸńĔĽŌĨĶłȮĬņȮPLOs ĴŅĔņľĬħȮAȮ-ȮSȮ-ȮK ŐĸƟĺĽĶƟŅĚĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅȮĪňŗĨŀĭĽĬŀĚĨƞŀȮAȮ-ȮSȮ-ȮK Īňŗ
ĽŀħėĸƟŀĚĔńĭȮPLOs ĕŀĚľĸńĔĽŌĨĶȮ&ĳŅėįĬĺĔȮĔ+ė'ȮŐĸŃĔņľĬħőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮĨĸŀħěĬĔņľĬħĔĸĵŋĪīƢĔŅĶ
ĮĶŃŏĴŇĬŐĸŃĔĸĵŋĪīƢĔŅĶĺńħĮĶŃŏĴŇĬįĸŏıŊŗŀŒľƟŏĮƦĬŐĬĺĪŅĚŐĔƞŀŅěŅĶĵƢįŌƟĽŀĬŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸȮ&ľĴĺħȮ4'ȮĬŀĔěŅĔĬňŘȮľĸńĔĽŌĨĶłȮĵńĚĴňĔŅĶŒľƟįŌƟĽŀĬĨƟŀĚěńħĪņŐįĬĔŅĶĽŀĬĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮŏĮƦĬĨƟĬ 

 

 1,2'ȮĔŅĶėĺĭėŋĴėŋĦĳŅıľĸńĔĽŌĨĶ8ȮľĸńĔĽŌĨĶłȮĔņľĬħĔŅĶĺŇīňĔŅĶĺńħėŋĦĳŅıľĸńĔĽŌĨĶłȮħńĚĬňŘ 

ėŋĦĳŅı ĺŇīňĔŅĶĺńħ 
ħƟŅĬŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ ĶƟŀĵĸŃŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĪňŗŏĮƦĬœĮĨŅĴĕƟŀĔņľĬħ 

ħƟŅĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ įĸĮĶŃŏĴŇĬĨŅĴŏĔĦĤƢĪňŗœħƟĨĔĸĚĔńĭĪŅĚĴľŅĺŇĪĵŅĸńĵłȮŏĝƞĬȮAUN 
QA ŏĮƦĬĨƟĬȮŒĬĶŃħńĭėŃŐĬĬĪňŗĶńĭœħƟȮ&acceptable' 

 
ľĸńĔĽŌĨĶłȮœħƟĴňįŌƟŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėĺĭėŋĴėŋĦĳŅıľĸńĔĽŌĨĶħńĚĬňŘ 
  ĔĶĶĴĔŅĶĺŇĝŅĔŅĶĶŃħńĭĴľŅĺŇĪĵŅĸńĵŐĸŃėĦŃħŌŐĸėŋĦĳŅıĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚľĸńĔĽŌĨĶŒĬ
ĳŅıĶĺĴ 
  ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŐĸŃįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪņľĬƟŅĪňŗıńĥĬŅŐĸŃĭĶŇľŅĶľĸńĔĽŌĨĶĶƞĺĴĔńĬ
ĔņľĬħŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĶĺĴĩŉĚĔŅĶĽĶƟŅĚĭĶĶĵŅĔŅĻŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮĔŅĶĨŇħĨŅĴ
ĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶȮĔŅĶĮĶńĭĮĶŋĚıńĥĬŅĔŅĶħņŏĬŇĬĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĳŅĵŒĨƟŐĬĺĪŅĚĔŅĶĮĶŃĔńĬėŋĦĳŅıĨŅĴ
ŏĔĦĤƢȮAUN+QA ŐĸŃĶŅĵĚŅĬĴľŅĺŇĪĵŅĸńĵĪŋĔĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
  ŀŅěŅĶĵƢįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅȮĪņľĬƟŅĪňŗȮěńħĪņȮcourse specificationȮĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬ 
ĔŅĶĽŀĬĶƞĺĴĔńĭŀŅěŅĶĵƢįŌƟĽŀĬȮħņŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĨŇħĨŅĴĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅĪňŗĶńĭįŇħĝŀĭ
ŏĮƦĬœĮŀĵƞŅĚĴňėŋĦĳŅı 
 

 1,3'ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ8ȮľĸńĔĽŌĨĶĔņľĬħĨńĺĝňŘĺńħŐĸŃŒĝƟŏĔĦĤƢĮĶŃĔńĬėŋĦĳŅıȮŏĝƞĬȮAUN+QA 
ŒĬĔŅĶĨŇħĨŅĴėŋĦĳŅıľĸńĔĽŌĨĶȮĮĶŃěņĮƖȮ&ĕƟŀȮ2'ȮőħĵĨńĺĝňŘĺńħĪňŗœĴƞŏĮƦĬœĮĨŅĴĪňŗľĸńĔĽŌĨĶłȮĔņľĬħȮľĶŊŀȮįĸ
ĮĶŃŏĴŇĬĨŅĴŏĔĦĤƢėŋĦĳŅıľĸńĔĽŌĨĶłȮĪňŗľĸńĔĽŌĨĶĔņľĬħĴňėƞŅĨŗņĔĺƞŅĕƟŀŏĮƚŅľĴŅĵȮěŃĩŌĔĬņĴŅĮĶńĭĮĶŋĚŒĬĕƟŀȮ
1,4' 
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 1,4'ȮĔŅĶıńĥĬŅȮ-ȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĮĶŃěņĮƖ8ȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮĴňĔŅĶĮĶŃĝŋĴŏıŊŗŀĨŇħĨŅĴŐĸŃ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĪňŗĴňĨńĺĝňŘĺńħĪňŗœĴƞŏĮƦĬœĮĨŅĴŏĔĦĤƢľĶŊŀėƞŅŏĮƚŅľĴŅĵĪňŗĔņľĬħœĺƟŒĬĕƟŀȮ1,3'ȮŐĸŃĨŇħĨŅĴĔŅĶ
ĮĶńĭĮĶŋĚŒĬĶŀĭĔŅĶĮĶŃŏĴŇĬĪňŗįƞŅĬĴŅ 

2. ĨńĺĝňŘĺńħėŋĦĳŅıľĸńĔĽŌĨĶłȮħƟŅĬŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮĮĶŃěņĮƖ 

 ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶĔŅĶĔņľĬħĨńĺĝňŘĺńħėŋĦĳŅıľĸńĔĽŌĨĶȮħƟŅĬŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶłȮĮĶŃěņĮƖȮŏıŊŗŀŒĝƟŒĬ
ĔŅĶĔņĔńĭŐĸŃĮĶńĭĮĶŋĚėŋĦĳŅıľĸńĔĽŌĨĶȮőħĵĴňĨńĺĝňŘĺńħȮ7ȮĨńĺĝňŘĺńħȮħńĚĬňŘ 
 1,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃ
ĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵȮ2 ėĶńŘĚĨƞŀĮƖȮőħĵĨƟŀĚĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 
 2,ȮĶƟŀĵĸŃȮ100 ĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀŅěŅĶĵƢĮĶŃěņȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬĪňŗŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ 
ĪňŗŏĔňŗĵĺĕƟŀĚȮ&ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0346' 
 3,ȮĶƟŀĵĸŃȮ100 ĕŀĚĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅĪňŗŏĮƕħĽŀĬĴňĶŅĵĸŃŏŀňĵħŒĬĶŃĭĭȮcourse specification ŀĵƞŅĚĬƟŀĵ
ĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 
 4,ȮĶƟŀĵĸŃȮ100 ĕŀĚĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅĪňŗŏĮƕħĽŀĬĴňĔŅĶěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶŒĬĶŃĭĭȮcourse 
specification ĳŅĵŒĬȮ30 ĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅ 
 5,ȮĶƟŀĵĸŃȮ100 ĕŀĚĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚȮĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬĮƖĪňŗįƞŅĬĴŅ 
 6,ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėņŐĬŃĬņħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 7,ȮŀŅěŅĶĵƢĮĶŃěņĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃȮ-ȮľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ 

3. ĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚ 

  ħƟŅĬėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
  ľĸńĔĽŌĨĶłȮœħƟĴňĔŅĶĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒĬľĸńĔĽŌĨĶĪŋĔĮƖȮŏıŊŗŀĨŇħĨŅĴėĺŅĴ
ĪńĬĽĴńĵĕŀĚŀĚėƢėĺŅĴĶŌƟľĶŊŀĪńĔļŃĪňŗįŌƟŒĝƟĭńĦĤŇĨĨƟŀĚĔŅĶȮŒĬĔĶĦňĪňŗįŌƟŒĝƟĭńĦĤŇĨĨƟŀĚĔŅĶŀĚėƢėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵľĶŊŀĪńĔļŃ
ĪňŗŏıŇŗĴŏĨŇĴěŅĔĪňŗĶŃĭŋœĺƟŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮľĸńĔĽŌĨĶĴňŐĬĺĪŅĚȮħńĚĬňŘ 
 +ȮŏıŇŗĴŏĨŇĴŏĬŊŘŀľŅľĶŊŀĪńĔļŃħńĚĔĸƞŅĺŒĬĶŅĵĺŇĝŅĪňŗĭĶĶěŋŀĵŌƞŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶľĶŊŀŏĽĬŀĕƟŀŏĮƕħĶŅĵĺŇĝŅ 
Special Topics 
 - ěńħŀĭĶĴőėĶĚĔŅĶȮSkilled Engineer ŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĶŌƟĪňŗěņŏĮƦĬŀĵƞŅĚŏĶƞĚħƞĺĬĪňŗĵńĚœĴƞĴňŒĬľĸńĔĽŌĨĶ
ŒľƟĔńĭĬńĔĻŉĔļŅŒĬĽŅĕŅĺŇĝŅȮĞŉŗĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢĔŅĶěńħĽĶĶĚĭĮĶŃĴŅĦĽƞĺĬĬňŘŒľƟĪŋĔĮƖĚĭĮĶŃĴŅĦ 
 +ȮěńħĔŇěĔĶĶĴĬŀĔľĸńĔĽŌĨĶŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňŀĚėƢėĺŅĴĶŌƟľĶŊŀĪńĔļŃĪňŗįŌƟŒĝƟĭńĦĤŇĨĨƟŀĚĔŅĶ 
 +ȮŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠľĶŊŀĺŇĪĵŅĔĶěŅĔĳŅėŏŀĔĝĬȮľĶŊŀĳŅėŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĴŅĭĶĶĵŅĵŐĸŃĩƞŅĵĪŀħ
ŀĚėƢėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵŐĸŃĩŌĔŒĝƟĚŅĬěĶŇĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
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 - ěńħĨńŘĚėĦŃĪņĚŅĬĪňŗĮĶŉĔļŅĽņľĶńĭĨŇħĨŅĴŐĬĺőĬƟĴŏĪėőĬőĸĵňȮ&Advisory Board) ĞŉŗĚĮĶŃĔŀĭħƟĺĵ
ėĦŅěŅĶĵƢȮįŌƟŏĝňŗĵĺĝŅĠěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃĻŇļĵƢŏĔƞŅȮŏıŊŗŀĮĶŃŏĴŇĬŏĪėőĬőĸĵňŒľĴƞŐĸŃŏĽĬŀŐĬŃĔŅĶĮĶńĭĮĶŋĚ
ŏĬŊŘŀľŅľĶŊŀŏĮƕħĶŅĵĺŇĝŅȮSpecial Topics ŀĵƞŅĚĽĴŗņŏĽĴŀŐĸŃĪńĬĪƞĺĚĪň 
 ħƟŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅŐĸŃĶŃħńĭľĸńĔĽŌĨĶ 
 ľĸńĔĽŌĨĶłȮĴňĔŅĶĔņľĬħįĸĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ-ȮĝŋħĺŇĝŅŐĸŃĶŃħńĭĝńŘĬĮƖȮŏıŊŗŀŒĝƟŒĬĔŅĶĨŇħĨŅĴ
ıńĥĬŅĔŅĶĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĶŅĵĺŇĝŅ-ĝŋħĺŇĝŅŐĸŃĶŃħńĭĝńŘĬĮƖȮŏıŊŗŀŒľƟĴńŗĬŒěĺƞŅĬńĔĻŉĔļŅěŃĭĶĶĸŋįĸĔŅĶŏĶňĵĬĶŌƟĪňŗ
ľĸńĔĽŌĨĶœħƟĔņľĬħœĺƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħȮŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟœĴƞŏĮƦĬœĮĨŅĴĪňŗ
ľĸńĔĽŌĨĶĔņľĬħȮľĸńĔĽŌĨĶĴňŐĬĺĪŅĚȮħńĚĬňŘ 
 +ȮěńħĽŀĬŏĽĶŇĴŒľƟŐĔƞĬńĔĻŉĔļŅŒĬĶŅĵĺŇĝŅĪňŗĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŗņĔĺƞŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 
 +ȮĴňĔŅĶěńħĨńŘĚėĦŃĪņĚŅĬħŌŐĸĬńĔĻŉĔļŅĮƖĽŌĚĞŉŗĚŒĝƟŏĺĸŅŒĬĔŅĶĻŉĔļŅŏĔŇĬŏĺĸŅȮ2ȮĮƖȮĕŉŘĬĴŅőħĵŏĜıŅŃȮŏıŊŗŀŒľƟ
ėņĮĶŉĔļŅŐĸŃĝƞĺĵĺŅĚŐįĬĔŅĶŏĶňĵĬȮ 
 +ȮěńħĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅįĸĸńıīƢĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔņľĬħ 
 

ľĸńĔĽŌĨĶłȮĴňĔŅĶĔņľĬħĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚħƟŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮħńĚĬňŘ 
ĝńŘĬ

ĮƖĪňŗ 

ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀ

ĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

1 

+ȮŀīŇĭŅĵŀĚėƢėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬȮ

ėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ

ėŀĴıŇĺŏĨŀĶƢȮĞŀĲĨƢŐĺĶƢœħƟ 

įĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĺŇĝŅ

02.+/// 

+ȮŀŅěŅĶĵƢĮĶŃĝŋĴĶƞĺĴĔńĬŏıŊŗŀıŇěŅĶĦŅįĸ

ĔŅĶħņŏĬŇĬĔŅĶŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ

ĽŀĬȮĔŅĶĺńħįĸ 

+ȮěńħĽŀĬŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĪňŗĴňįĸĸńıīƢĔŅĶ

ŏĶňĵĬĶŌƟĨŗņĔĺƞŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 

+ȮěńħĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅ

įĸĸńıīƢĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮ

ĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔņľĬħ 

 

+ȮŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢœħƟ įĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĺŇĝŅ 

200-116, 240-126 

+ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬĚŅĬıńĥĬŅŏĺŖĭ

œħƟ 

įĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĺŇĝŅ 

02.+/03 

+ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ ĮĶŃŏĴŇĬőħĵŀƟŀĴħƟĺĵĔŅĶŒĝƟ

ŐĭĭĽŀĭĩŅĴĔŅĶĭĶĶĸŋįĸĸńıīƢ

ĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅ 

2 

+ȮŀīŇĭŅĵŀĚėƢėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬ

ėĦŇĨĻŅĽĨĶƢȮĽĩŅĮƤĨĵĔĶĶĴȮȮȮȮ

ĶŃĭĭĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭ

ŏėĶŊŀĕƞŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

įĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĺŇĝŅ 

02.+0/1, 240-2/7, 02.+005 

+ȮŀŅěŅĶĵƢĮĶŃĝŋĴĶƞĺĴĔńĬŏıŊŗŀıŇěŅĶĦŅįĸ

ĔŅĶħņŏĬŇĬĔŅĶŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ

ĽŀĬȮĔŅĶĺńħįĸ 

+ȮěńħĽŀĬŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĪňŗĴňįĸĸńıīƢĔŅĶ

ŏĶňĵĬĶŌƟĨŗņĔĺƞŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 

+ȮěńħĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅ

įĸĸńıīƢĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮ

ĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔņľĬħ 

+ȮŀŀĔŐĭĭȮĨŇħĨńŘĚȮŐĔƟĮƤĠľŅĶŃĭĭŏėĶŊŀĕƞŅĵ

œħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

+ȮĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭȮŐĸŃȮıńĥĬŅŐŀııĸŇŏė

ĝńĬĭĬĶŃĭĭėĸŅĺħƢœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

įĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĺŇĝŅ 

02.+001,02.+01/ 
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ĝńŘĬ

ĮƖĪňŗ 

ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀ

ĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
ĔŅĶĮĶŃŏĴŇĬĨŇħĨŅĴ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

+ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏıŊŗŀŐĔƟœĕĮƤĠľŅ

ħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮ ĮĶŃŏĴŇĬőħĵŀƟŀĴħƟĺĵĔŅĶŒĝƟ

ŐĭĭĽŀĭĩŅĴĔŅĶĭĶĶĸŋįĸĸńıīƢ

ĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅ 

 

+ȮĪņĚŅĬŏĮƦĬĪňĴȮĳŅĵŒĨƟĔĶŀĭěĶĶĵŅĭĶĶĦ

ĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

+ȮĽŅĴŅĶĩĽŊĭėƟĬėĺŅĴĶŌƟŒľĴƞȮŕȮœħƟħƟĺĵĨĬŏŀĚȮȮ 

3 

+ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĔŅĶŀŀĔŐĭĭȮıńĥĬŅȮ

ĮĶńĭĮĶŋĚȮŐĸŃĔŅĶŐĔƟĮƤĠľŅȮĶŃĭĭŏĔňŗĵĺĕƟŀĚ

ĔńĭĻŅĽĨĶƢĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

- įĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĺŇĝŅ 

02.+1/2, 240-315, 240-318 

- ĮĶŃŏĴŇĬőħĵŀƟŀĴħƟĺĵĔŅĶŒĝƟ

ŐĭĭĽŀĭĩŅĴĔŅĶĭĶĶĸŋįĸĸńıīƢ

ĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅ 

+ȮŀŅěŅĶĵƢĮĶŃĝŋĴĶƞĺĴĔńĬŏıŊŗŀıŇěŅĶĦŅįĸ

ĔŅĶħņŏĬŇĬĔŅĶŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ

ĽŀĬȮĔŅĶĺńħįĸ 

+ȮěńħĽŀĬŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĪňŗĴňįĸĸńıīƢĔŅĶ

ŏĶňĵĬĶŌƟĨŗņĔĺƞŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 

+ȮěńħĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅ

įĸĸńıīƢĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅŒľƟŏĮƦĬœĮ

ĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔņľĬħ 

 

 

 

 

 

 

 

4 

+ȮĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃ

ĨĶĚĮĶŃŏħŖĬ 

+ȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 

- ĮĶŃŏĴŇĬőħĵŀƟŀĴħƟĺĵĔŅĶŒĝƟ

ŐĭĭĽŀĭĩŅĴĔŅĶĭĶĶĸŋįĸĸńıīƢ

ĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅ 

+ȮŀŅěŅĶĵƢĮĶŃĝŋĴĶƞĺĴĔńĬŏıŊŗŀıŇěŅĶĦŅįĸ

ĔŅĶħņŏĬŇĬĔŅĶŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ

ĽŀĬȮĔŅĶĺńħįĸ 

 

+ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮĺŅĚŐįĬȮŀŀĔŐĭĭȮ

ıńĥĬŅȮĮĶńĭĮĶŋĚȮĔŅĶěńħĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢȮ

ĔŅĶŐĔƟĮƤĠľŅȮĔŅĶħņŏĬŇĬĔŅĶĕŀĚĶŃĭĭŐĸŃ

ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĻŅĽĨĶƢ

ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶ

ŐĔƟĮƤĠľŅħƟŅĬȮŏĔļĨĶȮĔŅĶŐıĪĵƢȮŐĸŃ

ĽŅīŅĶĦĽŋĕŒĬıŊŘĬĪňŗĳŅėŒĨƟĕŀĚœĪĵœħƟȮȮ 

+ȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬĺŇĻĺĔĶĶĴ

ėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĪňŗœħƟĶńĭ

ĴŀĭľĴŅĵŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 
+ȮįŌƟĽŀĬŐĸŃıňŗŏĸňŘĵĚŒĬĽĩŅĬ

ĮĶŃĔŀĭĔŅĶŏĮƦĬįŌƟĮĶŃŏĴŇĬĔŅĶ

ĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

+ȮįŌƟĽŀĬŐĸŃıňŗŏĸňŘĵĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ

ŏĮƦĬįŌƟŒľƟįĸĽŃĪƟŀĬĔĸńĭŒĬĶŃĵŃŏĺĸŅĪňŗ

ŏľĴŅŃĽĴ 

+ȮŀŅěŅĶĵƢĮĶŃĝŋĴĶƞĺĴĔńĬŏıŊŗŀıŇěŅĶĦŅįĸ

ĔŅĶħņŏĬŇĬĔŅĶŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ

ĽŀĬȮĔŅĶĺńħįĸ 
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ħŉĚħŌħĬńĔĻŉĔļŅĶŋƞĬĨƞŀœĮ 
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ľĴĺħĪňŗ 9 ĶŃĭĭŐĸŃĔĸœĔĕŀĚĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

1. ĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
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őħĵĔĶĶĴĔŅĶĪņľĬƟŅĪňŗŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĔŅĶĔņĔńĭĴŅĨĶģŅĬȮėŋĦĳŅıĭńĦĤŇĨȮĪňŗĪņŒľƟŏĔŇħĔŅĶıńĥĬŅėŋĦĳŅı
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒĬħƟŅĬĨƞŅĚȮŕȮőħĵŒĝƟŐĬĺĪŅĚȮPDCA (Plan, Do, Check, Act) őħĵĪŋĔĮƖĔŅĶĻŉĔļŅȮĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶœħƟĴňĔŅĶĨŇħĨŅĴıńĥĬŅĔŅĶĽĴĶĶĩĬŃĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖȮŏıŊŗŀŒľƟĴńŗĬŒěœħƟĺƞŅįŌƟŏĶňĵĬĽŅĴŅĶĩĭĶĶĸŋ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗľĸńĔĽŌĨĶœħƟĺŅĚœĺƟ 
 ĬņįĸĮĶŃŏĴŇĬěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪŋĔĳŅėĽƞĺĬĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸȮĨĸŀħěĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃŏĬŊŘŀľŅĽŅĶŃĕŀĚĶŅĵĺŇĝŅ 
 ĪĭĪĺĬįĸĔŅĶħņŏĬŇĬĔŅĶŐĸŃěńħĪņĶŅĵĚŅĬȮAUN-QA ľĶŊŀħņŏĬŇĬĔŅĶĨŅĴŏĔĦĤƢĴŅĨĶģŅĬŀŊŗĬĪňŗ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢŒľƟėĺŅĴŏľŖĬĝŀĭ 
 ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶłȮĨŅĴėĺŅĴŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢȮľĶŊŀŀĵƞŅĚĬƟŀĵĨƟŀĚĪŋĔȮŕȮ3ȮĮƖȮőħĵŒĝƟĔĶŃĭĺĬĔŅĶ
ŀŀĔŐĭĭľĸńĔĽŌĨĶĨŅĴŐĬĺĪŅĚȮOBE ŐĸŃĴňįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟėĶŀĭėĸŋĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ ı,Ļ,Ȯ
0343ȮľĶŊŀȮĜĭńĭĪňŗĴňįĸĭńĚėńĭŒĝƟĮƤěěŋĭńĬ 
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ĨĸŅħŐĶĚĚŅĬ 
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2. ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞ 

ĔŅĶŏĨĶňĵĴĔŅĶŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
1) ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬĨƟŀĚŏĕƟŅĶńĭĔŅĶĮģĴĬŇŏĪĻŀŅěŅĶĵƢŒľĴƞȮ 
2) ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬĨƟŀĚœħƟĶńĭĔŅĶİƗĔŀĭĶĴĨŅĴőėĶĚĔŅĶŏĽĶŇĴĽĴĶĶĩĬŃĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĔŅĶŏĨĶňĵĴĔŅĶŒĬĶŃħńĭėĦŃ 
1) ĴňĶŃĭĭŀŅěŅĶĵƢıňŗŏĸňŘĵĚȮőħĵŀŅěŅĶĵƢĪňŗĴňĮĶŃĽĭĔŅĶĦƢħƟŅĬĔŅĶĽŀĬŐĸŃĔŅĶĪņĺŇěńĵŏĮƦĬıňŗŏĸňŘĵĚŒľƟėņĮĶŉĔļŅ
ŐĬŃĬņŐĔƞŀŅěŅĶĵƢŒľĴƞĪńŘĚŒĬħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĪņĺŇěńĵ 

2) ĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮĔŅĶŀĭĶĴŐĸŃĔŅĶĽńĴĴĬŅĪŅĚĺŇĝŅĔŅĶŏıŊŗŀĔŅĶıńĥĬŅħƟŅĬ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĪņĺŇěńĵ 

3. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
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 1'ȮěńħŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬľńĺĕƟŀĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏĝƞĬȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅıŊŘĬģŅĬ 
ĔŅĶĽĶƟŅĚėĶŌĴŊŀŀŅĝňıȮĔŅĶĽŀĬŐĭĭȮactive learning 

 2'ȮĴňőėĶĚĔŅĶıńĥĬŅĽĴĶĶĩĬŃĔŅĶĽŀĬŀŅěŅĶĵƢĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĞŉŗĚėĶŀĭėĸŋĴĪńĔļŃ 
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕńŘĬıŊŘĬģŅĬȮŐĸŃĕńŘĬĽŌĚȮĔŅĶįĸŇĨĽŊŗŀĔŅĶĽŀĬȮĶĺĴĪńŘĚĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 ĔŅĶıńĥĬŅĶŃħńĭėĦŃ 

 /'ȮĽĬńĭĽĬŋĬŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮŀĭĶĴȮĽńĴĴĬŅȮŐĸŃĔŅĶĻŉĔļŅħŌĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĔŅĶ

ŏĶňĵĬĔŅĶĽŀĬĔŅĶįĸŇĨĽŊŗŀĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃĴĺĸįĸȮŐĸŃĔŅĶŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ

ŏĶňĵĬĔŅĶĽŀĬĪňŗěńħőħĵľĬƞĺĵĚŅĬĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵ 

1,0 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕ 

 ĔŅĶıńĥĬŅŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
 1'ȮĴľŅĺŇĪĵŅĸńĵŒľƟĪŋĬĽĬńĭĽĬŋĬĔŅĶœĮŏĕƟŅĶƞĺĴĮĶŃĝŋĴŏıŊŗŀŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĨƞŅĚĮĶŃŏĪĻ 
 2'ȮĴľŅĺŇĪĵŅĸńĵĴňőėĶĚĔŅĶıńĥĬŅįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵĔŅĶŒľƟĪŋĬĽĬńĭĽĬŋĬŏĚŇĬ

ėƞŅŒĝƟěƞŅĵĶŅĵŏħŊŀĬĽņľĶńĭįŌƟŏĕƟŅĶƞĺĴőėĶĚĔŅĶĪňŗĬņŏĽĬŀįĸĚŅĬıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĪņĺŇěńĵ 
 ĔŅĶıńĥĬŅĶŃħńĭėĦŃ 
 /'ȮĽĬńĭĽĬŋĬĚĭĮĶŃĴŅĦĔŅĶıńĥĬŅĨĬŏŀĚŐĔƞŀŅěŅĶĵƢĪŋĔėĬȮőħĵŏĬƟĬĔŅĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŏĝŇĚĺŇĝŅĔŅĶľĶŊŀ

ĔŅĶŏĽĬŀįĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ 
 0'ȮĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟėĦŅěŅĶĵƢŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĔĸŋƞĴĺŇěńĵĨƞŅĚȮŕȮĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔ

ĴľŅĺŇĪĵŅĸńĵŐĸŃŒĬĨƞŅĚĮĶŃŏĪĻȮĶĺĴĪńŘĚĔŅĶĕŀĪŋĬĺŇěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵ 
 3'ȮĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢěńħĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 

4. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň' 

 ĔŅĶıńĥĬŅĶŃħńĭėĦŃȮ-ȮľĸńĔĽŌĨĶ 
 /'ȮĽĬńĭĽĬŋĬĚĭĮĶŃĴŅĦĔŅĶıńĥĬŅĨĬŏŀĚŐĔƞĭŋėĸŅĔĶĪŋĔėĬȮőħĵŏĬƟĬŏĕƟŅĶƞĺĴĔŅĶŀĭĶĴȮĽńĴĬŅľĶŊŀ

ĔŇěĔĶĶĴĪňŗĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ 

5. ĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬ 

 ľĸńĔĽŌĨĶłȮĴňĔĶŃĭĺĬĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮőħĵĴňĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪņľĬƟŅĪňŗŏĮƦĬĔĶĶĴĔŅĶěńħĔŅĶ

ĕƟŀĶƟŀĚŏĶňĵĬȮĞŉŗĚĴňĝƞŀĚĪŅĚĔŅĶĶńĭŐěƟĚĕƟŀĶƟŀĚŏĶňĵĬįƞŅĬȮe+mail ĕŀĚĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶľĶŊŀĮĶŃīŅĬ

ľĸńĔĽŌĨĶľĶŊŀĭńĬĪŉĔĕƟŀėĺŅĴȮŏĮƦĬĨƟĬȮȮőħĵĴňĔŅĶħņŏĬŇĬĔŅĶħńĚĬňŘ 

 +ȮĶńĭĕƟŀĶƟŀĚŏĶňĵĬįƞŅĬĝƞŀĚĪŅĚĨƞŅĚȮŕ 

 +ȮıŇěŅĶĦŅĕƟŀĶƟŀĚŏĶňĵĬĺƞŅĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĴňŀņĬŅěŒĬĔŅĶŐĔƟœĕľĶŊŀœĴƞ 

 +ȮŒĬĔĶĦňĪňŗĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĴňŀņĬŅěŒĬĔŅĶŐĔƟœĕȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŐěƟĚœĮĵńĚįŌƟĪňŗ

ŏĔňŗĵĺĕƟŀĚŒľƟħņŏĬŇĬĔŅĶŐĔƟœĕȮŐĸƟĺŐěƟĚįĸĔŅĶŐĔƟœĕŒľƟįŌƟĶƟŀĚŏĶňĵĬ 
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 +ȮŒĬĔĶĦňĪňŗĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶœĴƞĴňŀņĬŅěŒĬĔŅĶŐĔƟœĕȮĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃĽŅĬĔńĭ

įŌƟĭĶŇľŅĶĶŃħńĭėĦŃľĶŊŀľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŏıŊŗŀŒľƟıŇěŅĶĦŅŐĔƟœĕȮŐĸƟĺŐěƟĚįĸĔŅĶŐĔƟœĕŒľƟįŌƟĶƟŀĚŏĶňĵĬ 
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ĳŅėįĬĺĔ  
 

 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 65 

 

ĳŅėįĬĺĔȮĔ 
 

ĨŅĶŅĚĺŇŏėĶŅŃľƢėĺŅĴĽŀħėĸƟŀĚĕŀĚȮPLOs ĔńĭĺŇĽńĵĪńĻĬƢȮıńĬīĔŇěȮėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
 

įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 
ĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
Vision ĕŀĚȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ  
ĴľŅĺŇĪĵŅĸńĵŐľƞĚėŋĦėƞŅŏıŊŗŀĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĶŃħńĭŐĬĺľĬƟŅĕŀĚőĸĔ 

 
V 

 
V 

 
V 

 
V 

 
V 

 
V 

  

Mission Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ 
1. ĽĶƟŅĚėĺŅĴŏĮƦĬįŌƟĬņĪŅĚĺŇĝŅĔŅĶŐĸŃĬĺńĨĔĶĶĴȮőħĵĴňĔŅĶĺŇěńĵŏĮƦĬģŅĬŏıŊŗŀĔŅĶıńĥĬŅĳŅėŒĨƟȮŐĸŃ
ĮĶŃŏĪĻȮŏĝŊŗŀĴőĵĚĽŌƞĽńĚėĴȮŐĸŃŏėĶŊŀĕƞŅĵĽŅĔĸ 

 
 
V 

    
 
 
V 

  

2. ĽĶƟŅĚĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĴňĽĴĶĶĩĬŃĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵȮŒİƙĮƤĠĠŅȮěŇĨĽŅīŅĶĦŃȮŐĸŃ
ĴňĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮ0/ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĭĬıŊŘĬģŅĬĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĮĢŇĭńĨŇ 

 
 
V 

 
V 

 
V 

 
V 

 
 
V 

 
V 

3. ıńĥĬŅĴľŅĺŇĪĵŅĸńĵŒľƟŏĮƦĬĽńĚėĴģŅĬėĺŅĴĶŌƟĭĬıŊŘĬģŅĬıľŋĺńĥĬīĶĶĴȮŐĸŃľĸńĔĮĶńĝĠŅŏĻĶļģĔŇě
ıŀŏıňĵĚȮŏıŊŗŀıńĥĬŅĽŌƞėĺŅĴĵńŗĚĵŊĬŐĸŃĶƞĺĴĽĶƟŅĚĽńĚėĴŐľƞĚőŀĔŅĽŐĸŃėĺŅĴŏĮƦĬīĶĶĴ 

   
 
V 

    

ŀńĨĸńĔļĦƢĕŀĚȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňĺŇĬńĵȮŒİƙĮƤĠĠŅȮěŇĨĽŅīŅĶĦŃ 

 
 
V 

 
 
V 

    

įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĕŀĚȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢȮ&GE) 
GE1: ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 

   
V 

     

GE2: ĔŅĶıńĥĬŅėĺŅĴėŇħ V    V V V  
GE3: ĔŅĶėŇħŐĭĭįŌƟĮĶŃĔŀĭĔŅĶ V V      V 
GE4: ĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸ  V    V V V 
GE5: ĽŋĕĳŅĺŃŀĚėƢĶĺĴ    V V    
GE6: ěŇĨĽŅīŅĶĦŃŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ V V  V     
GE7: ĔŅĶĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭıĸĺńĨĕŀĚőĸĔ     V  V V 
ĶŃħńĭėĦŃ         

Vision ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ V V V V V V V V 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 66 

 

įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 
ėĦŃĺŇĻĺłȮĝńŘĬĬņĶŃħńĭĮĶŃŏĪĻȮŒĬĔŅĶĽĶƟŅĚĺŇĻĺĔĶĪňŗĴňĻńĔĵĳŅıŐĸŃĬĺńĨĔĶĶĴĶŃħńĭĽŅĔĸȮŏıŊŗŀıńĥĬŅ
ĳŅėŒĨƟŐĸŃĮĶŃŏĪĻ 
Mission ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ 
/,ȮįĸŇĨĺŇĻĺĔĶĪňŗĴňĪńĻĬėĨŇĪňŗħňȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃĶŃħńĭĽŅĔĸ 

 V V V V V V V 

0,ȮĽĶƟŅĚȮĭŌĶĦŅĔŅĶȮŐĸŃŏįĵŐıĶƞŀĚėƢėĺŅĴĶŌƟŐĸŃĬĺńĨĔĶĶĴĪňŗıńĥĬŅĻńĔĵĳŅıĕŀĚĳŅėŒĨƟŒľƟŏĕƟĴŐĕŖĚȮŐĸŃ
ŏĝŊŗŀĴőĵĚĽŌƞĽŅĔĸ V V V   V  V 

1,ȮĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬĺŇĻĺĔĶĶĴȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĕƟĴŐĕŖĚŐĔƞĝŋĴĝĬĪƟŀĚĩŇŗĬĕŀĚĳŅėŒĨƟŐĸŃĮĶŃŏĪĻ V   V     
Stakeholder Need 1 : SO ĕŀĚľĬƞĺĵĚŅĬĶńĭĶŀĚľĸńĔĽŌĨĶȮABET 
SO1: An ability to identify, formulate, and solve complex engineering problems by 
applying principles of engineering, sciences, and mathematics. 

V     V   

SO2: An ability to apply engineering design to produce solutions that meet specified 
needs with consideration of public health, safety, and welfare, as well as global, cultural, 
social, environment, and economic factors. 

 V       

SO3: An ability to communicate effectively with a range of audiences.   V      
SO4: An ability to recognize ethical and professional responsibilities in engineering 
situations and make informed judgments, which must consider the impact of engineering 
solutions in global, economics, environmental, and societal contexts. 

 V  V     

SO5: An ability to function effectively on a team whose members together provide 
leadership, create a collaborative and inclusive environment, establish goals plan tasks, 
and meet objectives. 

    V    

SO6: An ability to develop and conduct appropriate experimentation, analyze, and 
interpret data, and use engineering judgment to draw conclusions. 

     V   

SO7: An ability to acquire and apply knowledge as needed, using appropriate learning 
strategies. 

      V  

Stakeholder Need 2: ėĦŅěŅĶĵƢ (ěņĬĺĬȮ/2ȮėĬȮěŅĔĔŅĶĮĶŃĝŋĴĽŅĕŅĺŇĝŅȮł ŏĔŖĭĕƟŀĴŌĸěŅĔĔŅĶ
ěńħŏĽĺĬŅ'       

V 
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įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 
/,ȮĪńĔļŃĔŅĶėŇħŏĝŇĚĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶėŇħŀĵƞŅĚŏĮƦĬĶŃĭĭ 
2. ĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚȮıĶƟŀĴĔńĭĮĶńĭĨńĺœħƟĨŅĴĽĩŅĬĔŅĶĦƢŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ       V  
1,ȮĪńĔļŃŒĬĔŅĶŐĔƟœĕĮƤĠľŅĨƞŅĚȮŕȮħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ V     V   
2,ȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮŐĸŃĔĶŀĚŐľĸƞĚĕƟŀĴŌĸĪňŗĬƞŅŏĝŊŗŀĩŊŀ       V  
3,ȮĔŅĶĴňĺŇĬńĵŐĸŃĶńĭįŇħĝŀĭ    V     
4,ȮĔŅĶŏĮƕħĶńĭĲƤĚėĺŅĴėŇħŏľŖĬŐĸŃėņĺŇıŅĔĵƢĺŇěŅĶĦƢ     V    
5,ȮėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶıńĥĬŅőĮĶŐĔĶĴőħĵŒĝƟĳŅļŅőĮĶŐĔĶĴĨƞŅĚȮŕ  V       
6,ȮėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĕŀĚĺŇĻĺĔĶėŀĴıŇĺŏĨŀĶƢĳŅĵŒĨƟĔĶŀĭěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮ(ACM code of 
Ethics)  

 V  V     

9. ĽŅĴŅĶĩŀŀĔŐĭĭıńĥĬŅħŌŐĸĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮĶŃĭĭŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢ
œħƟ 

 V       

/.,ȮĔŅĶĴňěŇĨĽŅīŅĶĦŃ    V     
Stakeholder Need 3: įŌƟŒĝƟĭńĦĤŇĨȮ&ěņĬĺĬȮ2ȮėĬȮěŅĔĔŅĶĽńĴĳŅļĦƢȮŐĸŃȮ17ȮėĬȮěŅĔĔŅĶěńħ
ŏĽĺĬŅȮŐĸŃȮěņĬĺĬȮ1.ȮėĬěŅĔĔŅĶĨŀĭŐĭĭĽŀĭĩŅĴ' 
1. ĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶ 

   
V 

     

2. ĪńĔļŃĪŅĚĽńĚėĴĪňŗŒĝƟŒĬĔŅĶĮĢŇĽńĴıńĬīƢĔńĭįŌƟŀŊŗĬ     V    
3. ĔŅĶěńħĽĶĶŏĺĸŅ    V V    
4. ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĽħĚŀŀĔŐĸŃėĺŅĴĔĸƟŅĪňŗěŃŐĽħĚŀŀĔ   V  V    
3,ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮ   V      
4,ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņŏĽĬŀĚŅĬ   V      
5,ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨŇħĨƞŀĮĶŃĽŅĬĚŅĬ     V    
8. ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĸŃĪħĽŀĭőĮĶŐĔĶĴĨŅĴĴŅĨĶģŅĬȮĨƞŅĚȮŕȮŏĝƞĬȮCERT C  V       
9. ĔŅĶĨĶĚĨƞŀŏĺĸŅ    V V    
Stakeholder Need 4: ĻŇļĵƢŏĔƞŅȮŐĸŃȮĭńĦĤŇĨȮ&ěņĬĺĬȮ/ȮėĬȮěŅĔĔŅĶĽńĴĳŅļĦƢȮŐĸŃĨŀĭ
ŐĭĭĽŀĭĩŅĴěņĬĺĬȮ30ȮėĬ' 

 
V 

 
V 

      



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 68 

 

įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĕŀĚľĸńĔĽŌĨĶ PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 
/,ȮėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
0,ȮĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĪńŘĚŒĬģŅĬŃįŌƟĬņȮŐĸŃįŌƟĨŅĴ     V    
1,ȮĪńĔļŃĔŅĶĭŌĶĦŅĔŅĶĶŃĭĭŁŅĶƢħŐĺĶƢȮĞŀĲĨƢŐĺĶȮŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵŏıŊŗŀŐĔƟœĕĮƤĠľŅľĶŊŀŒľƟĭĶŇĔŅĶ  V       
2,ȮĔŅĶěńħĔŅĶőėĶĚĔŅĶĞŀĲĨƢŐĺĶƢŏĮƦĬĪňĴȮĔŅĶŐĭƞĚĚŅĬȮĔŅĶĴŀĭĚŅĬȮĔŅĶĨŇħĨŅĴĚŅĬ     V    
5. ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀıńĥĬŅĞŀĲĨƢŐĺĶƢŐĸŃŁŅĶƢħŐĺĶƢȮŐĸŃĳŅļŅőĮĶŐĔĶĴŒľĴƞȮŕȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı       V  
Stakeholder Need 5: ĬńĔĻŉĔļŅĮƤěěŋĭńĬȮ&ĮƖȮ0+2'Ȯ&ěŅĔĔŅĶĨŀĭŐĭĭĽŀĭĩŅĴȮĮƖȮ0343ȮěņĬĺĬȮ
/12ȮėĬȮĮƖȮ0344ȮěņĬĺĬȮ11ȮėĬȮŐĸŃĮƖȮ0345ȮěņĬĺĬȮ14ȮėĬ' 

/,ȮĔŅĶĴňĪńĔļŃĔŅĶŏĕƟŅĽńĚėĴ 
    V    

0,ȮĪńĔļŃĔŅĶĬņŏĽĬŀ   V      
1,ȮĪńĔļŃĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļ   V      
2,ȮĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴ     V    
3,ȮĪńĔļŃĔŅĶıŌħėŋĵőĬƟĴĬƟŅĺĔńĭŏıŊŗŀĬĶƞĺĴĚŅĬ   V  V    
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ĳŅėįĬĺĔȮȮĕ 

ĨŅĶŅĚŐĽħĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ(PLOs) ĔńĭȮKnowledge/Attitude/Skill 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 

(PLOs) 
Knowledge Attitude Skill 

PLO1  

ŐĔƟœĕĮƤĠľŅħƟŅĬŏĔļĨĶĔĶĶĴ/
ŀŋĨĽŅľĔĶĶĴ/ĔŅĶŐıĪĵƢȮŐĸŃȮ
ĽŅīŅĶĦĽŋĕŒĬıŊŘĬĪňŗĳŅėŒĨƟ 
ĕŀĚĮĶŃŏĪĻœĪĵȮ 

őħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚ
ėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮ 
ŐĸŃĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

K1: Mathematics 

K2: Electronics 

K3: Digital Logic 

K4: Data Structure and Algorithms 

K5: Computer Architecture  
     and Organizations 

K6: Operating systems 

K7: Data storages and Cloud 

K8: Software Engineering 

K9: Computer Networks 

K10: Programming Fundamentals 

K11: Security and Privacy 

K12: Software-defined Infrastructure 

K13: New Technologies 

K14: Basic sciences  
K20: Artificial Intelligence 

K23: Robot technology 

K24: Data Analytic 

K25: Embedded Systems and IoT 

A1: ĨĶŃľĬńĔĩŉĚėŋĦėƞŅŐĸŃėĺŅĴĽņėńĠĕŀĚ
ėĺŅĴĶŌƟ 

A2: ĴňėĺŅĴĴŋƞĚĴńŗĬŒĬĔŅĶėƟĬľŅėņĨŀĭ 

A3: ĴňĺŇĬńĵȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ 

A10: ĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚĔŅĶŐĔƟĮƤĠľŅ 
ȮȮȮȮȮȮȮŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚĽńĚėĴȮ 

S1: ĪńĔļŃħƟŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴ 

S2: ĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĸĭĭ 

S3: ĪńĔļŃĔŅĶĭŌĶĦŅĔŅĶŐĸŃŀŀĔŐĭĭ 

S4: ĪńĔļŃĔŅĶĽŊĭėƟĬĕƟŀĴŌĸ 

S6: ĪńĔļŃĔŅĶĺŇŏėĶŅŃľŏĝŇĚĨńĺŏĸĕȮ 

S11: ĪńĔļŃĔŅĶŐĔƟĮƤĠľŅ 

S12: ĪńĔļŃĔŅĶėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 

(PLOs) 
Knowledge Attitude Skill 

K26: Data Engineering 

K27: Data Science 

K28: Edge AI computing 
PLO2  

ŀŀĔŐĭĭȮıńĥĬŅȮŐĸŃħŌŐĸĞŀĲĨƢŐĺĶƢȮ
ŁŅĶƢħŐĺĶƢȮĶŃĭĭĽŅĶĽĬŏĪĻȮŐĸŃ
ĶŃĭĭŏėĶŊŀĕƞŅĵȮĨŅĴĺńĨĩŋĮĶŃĽĚėƢĕŀĚ 
ĸŌĔėƟŅŐĸŃľĬƞĺĵĚŅĬȮĳŅĵŒĨƟĔĶŀĭ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıħƟŅĬėŀĴıŇĺŏĨŀĶƢȮ
(ACM code of ethics) œħƟ 

 
 

K1: Mathematics 

K2: Electronics 

K3: Digital Logic 

K4: Data Structure and Algorithms 

K5: Computer Architecture  
      and Organizations 

K6: Operating systems 

K7: Data storages and cloud 

K8: Software Engineering 

K9: Computer Networks 

K10: Programming Fundamentals 

K11: Security and Privacy 

K12: Software-defined Infrastructure 

K13: New Technologies 

K14: Basic sciences  

K15: ĔġľĴŅĵȮĶŃŏĭňĵĭȮěĶĶĵŅĭĶĶĦ 
ȮȮȮȮȮȮȮĪŅĚĺŇĝŅĝňı 

K20: Artificial Intelligence 

A2: ĴňėĺŅĴĴŋĚĴńŗĬŒĬĔŅĶėĬľŅėŜŅĨŀĭ 

A3: ĴňĺŇĬńĵȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

A8: ĵŀĴĶńĭĴŅĨĶģŅĬŐĸŃěĶĶĵŅĭĶĶĦŒĬ 
ȮȮȮȮȮĺŇĝŅĝňı 

A10: ĨĶŃľĬńĔĩŉĚėŋĦėŅĕŀĚĔŅĶŐĔĮĠľŅ 
ȮȮȮȮȮȮȮŏıŊŗŀĮĶŃőĵĝĬĕŀĚĽńĚėĴ 

S2: ĪńĔļŃĔŅĶėŇħȮĺŇŏėĶŅŃľȮŀĵŅĚŏĮĬĶŃĭĭ 

S3: ĪńĔļŃĔŅĶĭŌĶĦŅĔŅĶŐĸŃŀŀĔŐĭĭ 

S11: ĪńĔļŃĔŅĶŐĔĮĠľŅ 

S12: ĪńĔļŃĔŅĶėŇħĶŇŏĶŇŗĴĽĶŅĚĽĶĶėƢ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 

(PLOs) 
Knowledge Attitude Skill 

K21: Standards 

K22: Design principle  

K23: Robot technology 

K24: Data Analytic 

K25: Embedded Systems and IoT 

K26: Data Engineering 

K27: Data Science 

K28: Edge AI computing 

PLO3 

ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĚŅĬĪŅĚħƟŅĬ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟĩŌĔĨƟŀĚȮ 
ĨĶĚĮĶŃŏħŖĬ 

 

K16: ŏĪėĬŇėĔŅĶŏěĶěŅĨŀĶŀĚ 

K17: ľĸńĔĔŅĶĔŅĶĬŜŅŏĽĬŀŐĭĭĮŅĔŏĮĸŅ 
K18: ľĸńĔĔŅĶŏĕňĵĬĪŅĚĺŇĝŅĔŅĶ 

A5: ėĺŅĴŒěĔĺŅĚĶńĭĲĚėĺŅĴėŇħŏľŖĬ 

A6: ŏĮħĶńĭĽŇŗĚŒľĴ 

A7: ĴňŏľĨŋįĸŒĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬȮ 

A9: ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ 

S8: ĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮȮ 

S9: ĪńĔļŃĔŅĶěńħĔŅĶŏĺĸŅ 

S10: ĪńĔļŃĔŅĶĮĶńĭĨńĺĨŅĴĽĩŅĬĔŅĶĦƢ 

PLO4 

ŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĴňėŋĦīĶĶĴ
ěĶŇĵīĶĶĴȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĔŅĶĴň
ěŇĨĽŅīŅĶĦŃ 

K15: ĔġľĴŅĵȮĶŃŏĭňĵĭȮěĶĶĵŅĭĶĶĦ 
ȮȮȮȮȮȮȮĪŅĚĺŇĝŅĝňı 

A3: ĴňĺŇĬńĵȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ 

A4: ėĺŅĴĞŊŗŀĽńĨĵƢ 

A8: ĵŀĴĶńĭĴŅĨĶģŅĬŐĸŃěĶĶĵŅĭĶĶĦ 
ȮȮȮȮȮŒĬĺŇĝŅĝňı 

A9: ĴňėĺŅĴĶńĭįŇħĝŀĭĨŀĨĬŏŀĚŐĸŃĽńĚėĴ 

A10: ĨĶŃľĬńĔĩŉĚėŋĦėŅĕŀĚĔŅĶŐĔĮĠľŅȮ 
ȮȮȮȮȮȮȮŏıŊŗŀĮĶŃőĵĝĬĕŀĚĽńĚėĴ 
 

S10: ĪńĔļŃĔŅĶĮĶńĭĨńĺĨŅĴĽĩŅĬĔŅĶĦƢ 

PLO5  K16: ŏĪėĬŇėĔŅĶŏěĶěŅĨŀĶŀĚ A5: ėĺŅĴŒěĔĺŅĚĶńĭĲĚėĺŅĴėŇħŏľŖĬ S8: ĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮȮ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 

(PLOs) 
Knowledge Attitude Skill 

ĪņĚŅĬŏĮƦĬĪňĴȮŒĬģŅĬŃĕŀĚįŌƟĬņȮľĶŊŀ
įŌƟĨŅĴȮŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĚŅĬ
ĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

K17: ľĸńĔĔŅĶĔŅĶĬŜŅŏĽĬŀŐĭĭĮŅĔŏĮĸŅ 
 

A6: ŏĮħĶńĭĽŇŗĚŒľĴ 

A7: ĴňŏľĨŋįĸŒĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬ 

 

S9: ĪńĔļŃĔŅĶěńħĔŅĶŏĺĸŅ 

S10: ĪńĔļŃĔŅĶĮĶńĭĨńĺĨŅĴĽĩŅĬĔŅĶĦƢ 

PLO6 

ŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŐĸŃĕńŘĬĨŀĬ
ĺŇīňħņŏĬŇĬĔŅĶĪħĸŀĚȮĺŇŏėĶŅŃľƢȮŐĸŃȮ
ĽĶŋĮįĸȮŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶ
ŐĔƟĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
œħƟ 

K1: Mathematics 

K2: Electronics 

K3: Digital Logic 

K4: Data Structure and Algorithms 

K5: Computer Architecture and 
Organizations 

K6: Operating systems 

K7: Data storages and cloud 

K8: Software Engineering 

K9: Computer Networks 

K10: Programming Fundamentals 

K11: Security and Privacy 

K12: Software-defined Infrastructure 

K13: New Technologies 

K14: Basic sciences  

K15: ĔġľĴŅĵȮĶŃŏĭňĵĭȮěĶĶĵŅĭĶĶĦ 
ȮȮȮȮȮȮȮĪŅĚȮĺŇĝŅĝňı 

K20: Artificial Intelligence 

A2: ĴňėĺŅĴĴŋĚĴńŗĬŒĬĔŅĶėĬľŅėŜŅĨŀĭ 

A3: ĴňĺŇĬńĵȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

A6: ŏĮħĶńĭĽŇŗĚŒľĴ 
A7: ĴňŏľĨŋįĸŒĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬ 

A9: ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮ 

S2: ĪńĔļŃĔŅĶėŇħȮĺŇŏėĶŅŃľŀĵŅĚŏĮĬȮĶŃĭĭ 

S3: ĪńĔļŃĔŅĶĭŌĶĦŅĔŅĶŐĸŃŀŀĔŐĭĭ 

S4: ĪńĔļŃĔŅĶĽŊĭėĬĕŀĴŌĸ 

S7: ĪńĔļŃĔŅĶŒĝŏĪėőĬőĸĵňŐĸŃŏėĶŊŗŀĚĴŊŀ 

S11: ĪńĔļŃĔŅĶŐĔĮĠľŅ 

S12: ĪńĔļŃĔŅĶėŇħĶŇŏĶŇŗĴĽĶŅĚĽĶĶėƢ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 

(PLOs) 
Knowledge Attitude Skill 

K21: Standards 

K22: Design principle  

K23: Robot technology 

K24: Data Analytic 

K25: Embedded Systems and IoT 

K26: Data Engineering 

K27: Data Science 

K28: Edge AI computing 
 

PLO7 

ĽŊĭėƟĬėĺŅĴĶŌƟĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢȮ
ĞŀĲĨƢŐĺĶƢȮŁŅĶƢħŐĺĶƢȮĶŃĭĭ
ĽŅĶĽĬŏĪĻŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵĪňŗ
ĪńĬĽĴńĵěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗĬƞŅŏĝŊŗŀĩŊŀœħƟȮ
ŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 
 

K13: New Technologies 

K19: ľĸńĔĔŅĶĔŅĶėĬľŅĕŀĴŌĸ 

A1: ĨĶŃľĬńĔĩŉĚėŋĦėŅŐĸŃėĺŅĴĽŜŅėńĠ 
ȮȮȮȮȮĕŀĚėĺŅĴĶŌ 

A2: ĴňėĺŅĴĴŋĚĴńŗĬŒĬĔŅĶėĬľŅėŜŅĨŀĭ 

A6: ŏĮħĶńĭĽŇŗĚŒľĴ 

A9: ĴňėĺŅĴĶńĭįŇħĝŀĭĨŀĨĬŏŀĚŐĸŃĽńĚėĴ 

S4: ĪńĔļŃĔŅĶĽŊĭėĬĕŀĴŌĸ 

S5: ĪńĔļŃĔŅĶĔĶŀĚŐľĸƞĚĕƟŀĴŌĸĪňŗĬƞŅŏĝŊŗŀĩŊŀȮ 

S7: ĪńĔļŃĔŅĶŒĝŏĪėőĬőĸĵňŐĸŃŏėĶŊŗŀĚĴŊŀ 

S8: ĪńĔļŃĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀ 

S10: ĪńĔļŃĔŅĶĮĶńĭĨńĺĨŅĴĽĩŅĬĔŅĶĦƢ 
 

PLO8 

ĮĢŇĭńĨŇĚŅĬħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
ŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚ
ĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ(ŐįĬĽľĔŇě
ĻŉĔļŅ) 

K13: New Technologies 

K16: ŏĪėĬŇėĔŅĶŏěĶěŅĨŀĶŀĚ 

K17: ľĸńĔĔŅĶĔŅĶĬŜŅŏĽĬŀŐĭĭĮŅĔŏĮĸŅ 
 

A3: ĴňĺŇĬńĵȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ 

A4: ėĺŅĴĞŊŗŀĽńĨĵƢ 

A5: ėĺŅĴŒěĔĺƟŅĚĶńĭĲƤĚėĺŅĴėŇħŏľŖĬ 

A6: ŏĮƕħĶńĭĽŇŗĚŒľĴƞ 

A7: ĴňŏľĨŋįĸŒĬĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬ 

S8: ĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮȮ 

S9: ĪńĔļŃĔŅĶěńħĔŅĶŏĺĸŅ 

S10: ĪńĔļŃĔŅĶĮĶńĭĨńĺĨŅĴĽĩŅĬĔŅĶĦƢ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 74 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 

(PLOs) 
Knowledge Attitude Skill 

A8: ĵŀĴĶńĭĴŅĨĶģŅĬŐĸŃěĶĶĵŅĭĶĶĦ 
ȮȮȮȮȮȮŒĬĺŇĝŅĝňı 

A9: ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ 
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ĳŅėįĬĺĔȮė, 
ĨŅĶŅĚŐĽħĚĶŅĵĺŇĝŅȮĔńĭȮKnowledge / Attitude / Skill 

 
ĶŅĵĺŇĝŅȮ/ ĔĸŋƞĴĽŅĶŃȮ/ ĝŋħĺŇĝŅȮ(Module) (ĩƟŅĴň) 
(ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ) 

Knowledge / Attitude / Skill 

200-102 ĽŌƞőĸĔĺŇĻĺĔĶĶĴ /&&/'+.+0' K13, K19, A9, A10, S8, S11 
0..+//0 ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1&&1'+.+4' K1, A2, A7, S2, S6 
0..+//1 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1&&1'+.+4' K1, K14, A1, A2, S2, S6, S8 
0..+//2 ŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1&&1'+.+4' K1, K14, K15, A3, A8, A9, S4, S5, S7 
0..+//4 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ 1&&0'+0+3' K10, A2, A7, S1, S2, S7 
200-117 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 2((1)-2-3) K18, K21, A4, A8, A9, A10, S4, S7 
0..+//6 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ0 1&&1'+.+4' K1, K14, A1, A2, A7, S2, S4, S7, S11 
0..+//7 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ0 /&.+0+/' K14, A1, A2, A9, S2, S8, S6, S7 
240-111 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3((3)-0-6) K1, A2, S2, S6 
240-122 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ 1(0-2-1) K4, K8, K10, K22, A2, A7, A9, A10, S1, S2, S7, S9, S11 

240-125 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĺŖĭ 6((4)-4-10) K4, K5, K7, K8, K9, K10, K11, K13, K16, K21, K22, A1, A2, A3, A5, A9, A10, S1, 
S2, S3, S4, S5, S6, S7, S8, S9, S10, S11 

240-126 ĝŋħĺŇĝŅőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĕńŘĬĨŀĬĺŇīňȮŐĸŃőĮĶŐĔĶĴ 6((4)-4-10) K4, K8, K10, K18, K22, A1, A2, A3, A7, S1, S2, S3, S4, S5, S11 

240-212 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬ 2((2)-0-4) K2, K3, K5, K18, A2, S2, S3, S11 

240-213 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ 2((2)-0-4) K1, K18, A2, S2, S6, S11 

240-214 ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵȮ 3((3)-0-6) K5, K9, K11, K13, K15, K21, K22, A1, A2, A3, A4, A8, A10, S2, S3, S4, S5, S8, 
S9, S10, S11 

240-217 ĽĩŇĨŇŐĸŃĔŅĶőĮĶŐĔĶĴ 3((2)-2-5) K1, K10, K14, K18, K19, K24, K27, A1, A2, A3, S1, S2, S4, S6, S7, S11 
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ĶŅĵĺŇĝŅȮ/ ĔĸŋƞĴĽŅĶŃȮ/ ĝŋħĺŇĝŅȮ(Module) (ĩƟŅĴň) 
(ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ) 

Knowledge / Attitude / Skill 

240-221 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŁŅĶƢħŐĺĶƢ 1(0-2-1) K2, K3, K15, K18, K19, K22, A2, A3, A4, A9, S2, S9, S11 

240-222 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴħƟĺĵŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢ 1(0-2-1) K10, K13, K18, K19, K20, A1, A2, A3, A6, S1, S2, S4, S5, S6, S7, S11 

240-223 ĝŋħĺŇĝŅįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ 6((4)-4-10) K5, K9, K11, K13, K15, K21, K22, A1, A2, A3, A4, A8, A10, S2, S3, S4, S5, S8, 
S9, S10, S11 

240-224 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 4((3)-2-7) K4, K7, K8, K10, K15, K22, A2, A3, A7, A9, A10, S1, S2, S7, S9, S11 

240-227 ĝŋħĺŇĝŅĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 2&&1'+0+5' K5, K6, K7, K11, K12, K13, K15, K21, K22, K28, A1 A2, A4, A8, A10, S2, S3, 
S5, S8, S9, S11 

240-228 ħŇěŇĪńĸȮĨĶĶĔŃȮŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 3((3)-0-6) K3, K5, K18, K22, A2, A3, A7, S2, S3, S11 

240-231 ĝŋħĺŇĝŅĺŇĻĺĔĶĶŃĭĭėĸŅĺħƢ 2&&1'+0+5' K5, K7, K8, K11, K12, K15, K16, K21, K22, A2, A4, A8, A10, S2, S4, S5, S8, S9, 
S11 

240-300 ĔŅĶİƗĔĚŅĬ œĴƞĬƟŀĵĔĺƞŅȮ320 ĝńŗĺőĴĚ K13, K15, K16, K17, K18, A3, A4, A5, A6, A7, A8, A9, A10, S2, S4, S7, S8, S9, 
S10, S11 

240-303 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 1(0-1-0) K13, K15, K16, K17, K18, K19, A3, A5, A6, A7, A8, A9, A10, S2, S4, S7, S8, S9, 
S10, S11, S12 

240-306 ŏėĶŊŀĕƞŅĵœĶƟĽŅĵŐĸŃŏėĸŊŗŀĬĪňŗȮ 3((3)-0-6) K5, K9, K11, K13, K21, K22, A2, A8, A10, S2, S3, S4, S5, S8, S11 

240-309 œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃĔŅĶŏĝŊŗŀĴĨƞŀ 3((3)-0-6) K2, K3, K5, K13, K21, K22, A1, A2, A7, A9, S2, S4, S7, S11 

240-310 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīňȮ 3((3)-0-6) K4, K8, K10, K18, K22, A1, A2, A3, A7, S1, S2, S3, S4, S5, S11 

240-311 ėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃěŅĵŐĸŃŏĪėőĬőĸĵňŏĺŖĭȮ 3((3)-0-6) K4, K10, K12, K13, K21, K22, A1, A2, A4, A10, S1, S2, S3, S4, S9, S11 

240-313 ĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃĽńĚėĴĕŀĚĺŇĝŅĝňı 

 ėŀĴıŇĺŏĨŀĶƢȮ 1(0-2-1) 
K11, K15, K21, A4, A8, A9, S4, S5, S8, S10 

240-314 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ 4((3)-2-7) K6, K9, K11, K21, K22, A2, A4, A8, A9, A10, S2, S4, S5, S7, S9, S11 
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ĶŅĵĺŇĝŅȮ/ ĔĸŋƞĴĽŅĶŃȮ/ ĝŋħĺŇĝŅȮ(Module) (ĩƟŅĴň) 
(ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ) 

Knowledge / Attitude / Skill 

240-315 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ 6((4)-4-10) K2, K10, K13, K21, K22, K25, A2, A3, S1, S2, S3, S7, S9, S11, S12 

240-318 ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3((3)-0-6) K1, K10, K13, K18, K20, K22, A2, A6, A7, A9, S1, S2, S3, S11 

240-323 ŀĚėƢĮĶŃĔŀĭĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭĨƞŀŏĬŊŗŀĚȮ 3((3)-0-6) K8, K10, K13, K22, A2, A7, A9, S1, S2, S4, S7 

240-334 ĝŋħĺŇĝŅĬńĔıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬőĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗ 6((4)-4-10) K4, K8, K10, K11, K13, K15, K21, K22, A2, A3, A4, A9, A10, S1, S2, S4, S5, S9, 
S11, S12 

240-335 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĔĴ 6((4)-4-10) K4, K8, K10, K11, K13, K15, K21, K22, A2, A3, A4, A9, A10, S1, S2, S4, S5, S9, 
S11, S12 

240-340 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭĞňĴŀĽ 3((3)-0-6) K2, K3, K13, K22, A3, S2, S11 

240-341  ĔŅĶŀŀĔŐĭĭĶŃĭĭİƤĚĨńĺȮ 3((3)-0-6) K2, K10, K13, K21, K22, K25, A2, A3, S1, S2, S3, S7, S9, S11, S12 

240-354 ĝŋħĺŇĝŅĺŇĻĺĔĶőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŀĕƞŅĵ 6((4)-4-10) K5, K9, K11, K13, K15, K21, K22, A1, A2, A3, A4, A8, A10, S2, S3, S4, S5, S8, 
S9, S10, S11 

240-355 ĝŋħĺŇĝŅĺŇĻĺĔĶĮĶŃĴĺĸįĸĽĴĶĶĩĬŃĽŌĚ 6((4)-4-10) K5, K8, K12, K15, K16, K21, K22, A2, A4, A8, A10, S2, S4, S5, S8, S9, S11 

240-361 őıĶőĨėŀĸŏėĶŊŀĕƞŅĵȮ 3((3)-0-6) K5, K9, K11, K13, K21, K22, A2, A10, S2, S3, S11 

240-362 ĔŅĶŏĕƟŅĶľńĽŐĸŃĭĸŖŀĔŏĝĬȮ 3((3)-0-6) K1, K6, K9, K11, K21, K22, A2, A4, A8, A10, S2, S7, S4, S9, S11 

240-374 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭœŀőŀĪň 6((4)-4-10) K5, K6, K8, K10, K13, K21, K22, A1, A2, A3, A10, S1, S2, S3, S9, S11 

240-375 ĝŋħĺŇĝŅĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸĶŃĭĭœŀőŀĪň 6((4)-4-10) K5, K6, K8, K10, K13, K20, K21, K22, K24, A1, A2, A3, A10, S1, S2, S3, S9, S11 

240-376 ĝŋħĺŇĝŅĬńĔıńĥĬŅŀŋĮĔĶĦƢœŀőŀĪňŐĭĭŒĝƟıĸńĚĚŅĬĨŜŗŅŐĸŃ 

 ŐĭĭŒĝƟĽņľĶńĭĽĺĴŒĽƞ 6((4)-4-10) 
K5, K6, K8, K10, K13, K20, K21, K22, K24, K28, A1, A2, A3, A10, S1, S2, S3, 
S9, S11 

240-380 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĳŅıȮ 3((3)-0-6) K1, K10, K13, K20, K21, K22, K24, A2, A10, S1, S2, S7 

240-381 ĶŃĭĭėĺĭėŋĴħƟĺĵėŀĴıŇĺŏĨŀĶƢȮ 3((3)-0-6) K2, K9, K13, K21, K22, K23, A2, A9, S1, S3, S11, S12  

240-397 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗȮ 6((4)-4-10) K1, K6, K10, K13, K22, K23, A2, A6, A10, S1, S2, S3, S5, S9, S11, S12 
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ĶŅĵĺŇĝŅȮ/ ĔĸŋƞĴĽŅĶŃȮ/ ĝŋħĺŇĝŅȮ(Module) (ĩƟŅĴň) 
(ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ) 

Knowledge / Attitude / Skill 

240-398 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢĞŊŘŀĕŅĵľŋƟĬȮ 6((4)-4-10) K1, K10, K13, K20, K22, K23, K24, A2, A5, A6, A8, A9, S1, S4, S5, S9, S11, S12 

240-401 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 3(0-9-0) K1, K4, K5, K6, K8, K22, A1, A3, A4, A5, A6, S1, S3, S4, S6, S7, S8, S9, S10, 
S12 

240-402 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ2 3(0-9-0) K1, K13, K16, K17, K18, K19, K22, A2, A3, A4, A5, A6, A7, A8, A9, A10, S1, S2, 
S3, S4, S6, S7, S8, S9, S10, S11, S12 

240-404 ĽľĔŇěĻŉĔļŅ 6(0-30-0) K1, K4, K5, K6, K8, K13, K16, K17, K18, K19, K22, A2, A3, A4, A5, A6, A7, A8, 
A9, A10, S1, S2, S3, S4, S6, S7, S8, S9, S10, S11, S12 

240-425 ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮ 3((3)-0-6) K1, K10, K13, K20, K22, K24, K27, A2, A10, S1, S6, S7 

240-440 ľĸńĔĔŅĶĶŃĭĭĔŅĶĪņĚŅĬŐĭĭŏĺĸŅěĶŇĚȮ 3((3)-0-6) K5, K6, K12, K22, A2, A7, A10, S1, S2, S7 

240-441 ĽĩŅĮƤĨĵĔĶĶĴŐĭĭĴńĸĨŇėŀĶƢŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮ 3((3)-0-6) K5, K6, K7, K10, K12, K21, K22, A2, A10, S1, S2, S3, S7, S9, S11 

240-447 œĴőėĶőıĶŏĞĽŏĞŀĶƢĽĴĶĶĩĬŃĽŌĚȮ 3((3)-0-6) K5, K6, K10, K13, K21, K22, A2, A4, A10, S1, S2, S3, S11 

240-460 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŀŇĬŏĪŀĶƢŏĬŖĨȮ 3((3)-0-6) K4, K9, K11, K21, K22, A2, A4, A9, S1, S2, S11, S12 

240-480 ľĸńĔĔŅĶľŋƞĬĵĬĨƢȮ 3((3)-0-6) K2, K3, K13, K20, K22, K23, K24, A2, A10, S3, S7, S11  

240-486 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĪķļġňŐĸŃĮĢŇĭńĨŇȮ 3((3)-0-6) K1, K3, K13, K20, K22, K24, A2, A10, S3, S7 

240-487 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸıĶƟŀĴĮƤĠĠŅĮĶŃħŇļģƢ 3((3)-0-6) K1, K4, K7, K18, K20, K24, A2, A7, S1, S2, S3, S7 

240-488 ĺŇĻĺĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĽŌƞĔŅĶŏĮƦĬĺŇĻĺĔĶįŌƟĮĶŃĔŀĭĔŅĶȮ 3((3)-0-6) K13, K15, K16, K17, K18, K19, A3, A5, A6, A7, A8, A9, A10, S2, S4, S7, S8, S9, 
S10, S11, S12 

241-251 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢŏıŊŗŀĔŅĶėĺĭėŋĴľŋƞĬĵĬĨƢ 6((4)-4-10) K2, K3, K13, K20, K22, K23, A2, A10, S2, S3, S7, S11 

241-252 ĝŋħĺŇĝŅŏėĶŊŗŀĚěńĔĶĺŇĪńĻĬƢŀńěĜĶŇĵŃ 6((4)-4-10) K1, K2, K13, K20, K22, K23, A2, A7, A9, A10, S1, S2, S3, S5, S9, S11  

241-253 ıŊŘĬģŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮ 4((3)-2-7) K1, K7, K18, K20, K26, K27, A2, A7, S1, S2, S3, S7 

241-351 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĽŊŗŀĽńĚėĴŀŀĬœĸĬƢ 6((4)-4-10) K9, K11, K13, K15, K18, K19, K20, K24, A2, A3, A5, A7, A10, S1, S2, S3, S7, 
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ĶŅĵĺŇĝŅȮ/ ĔĸŋƞĴĽŅĶŃȮ/ ĝŋħĺŇĝŅȮ(Module) (ĩƟŅĴň) 
(ĶľńĽĶŅĵĺŇĝŅȮȮĝŊŗŀĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬľĬƞĺĵĔŇĨ) 

Knowledge / Attitude / Skill 

S8, S11 

241-352 ĝŋħĺŇĝŅĶŃĭĭŀńĨőĬĴńĨŇĪŅĚŀŋĨĽŅľĔĶĶĴŀńěĜĶŇĵŃ 6((4)-4-10)  K1, K2, K10, K13, K20, K22, K23, A2, A7, A9, A10, S1, S2, S3, S5, S9, S11 

241-353 ĝŋħĺŇĝŅĶŃĭĭĬŇŏĺĻĮƤĠĠŅĮĶŃħŇļģƢ 6((4)-4-10) K1, K9, K10, K11, K13, K18, K20, K21, K22, A2, A6, A7, A8, A9, S1, S2, S3, 
S11 

241-354 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĭĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ   6((4)-4-10) K2, K3, K4, K5, K6, K11, K19, K25, K28, A1, A6, A7, A8, A10, S1, S2, S3, 
S7,S11, S12 

02/+133ȮĝŋħĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇŐĸŃőĴŏħĸĳŅļŅĕĬŅħŒľĠƞ2((3)-2-7) K6, K7, K8, K10, K20, K26, K27, A2, A6, A7, A10, S1, S2, S3, S4, S12 
02/+134 ĝŋħĺŇĝŅĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ  6((4)-4-10) K2, K3, K5, K6, K11, K20, K25, A1, A6, A7, A10, S1, S2, S3, S7, S12 
02/+135ȮĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢȮ 6((4)-4-10) K2, K3, K5, K6, K11, K15, K21, K25, A1, A6, A7, A9, S1, S3, S5, S7, S10, S12 
02/+136ȮĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢėĺŀĬĨńĴ 6((4)-4-10) K2, K3, K5, K6, K13, K14, K25, K28, A1, A6, A7, A8, S1, S2, S3, S6, S7, S11 
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ĳŅėįĬĺĔȮȮĚ, 
ŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗĽŃĪƟŀĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 

 ěņĬĺĬĶŅĵĺŇĝŅĪńŘĚľĴħĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶ 67ȮĶŅĵĺŇĝŅȮ 

 ěņĬĺĬĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮȮ&active learning' 67ȮĶŅĵĺŇĝŅ ėŇħŏĮƦĬĶƟŀĵĸŃȮȮȮ/..ȮĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 

 ěņĬĺĬĶŅĵĺŇĝŅĪňŗœĴƞœħƟěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮȮ&active learning' ȮȮ.ȮȮĶŅĵĺŇĝŅ ėŇħŏĮƦĬĶƟŀĵĸŃȮȮȮȮȮȮ.ȮȮĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 

 ĽĶŋĮěņĬĺĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵėĦŃȮĪňŗěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' Ȯ67ȮĶŅĵĺŇĝŅ 

ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 

ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭ

ŏĝŇĚĶŋĔ 

&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ 
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem+
based 

learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase+based, team+based, 

scenario+based 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

200-102 ĽŌƞőĸĔĺŇĻĺĔĶĶĴ 1((1)-0-2) - 20 
question+based, case-

based learning 
20 10 50 100  

200-112 ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 3((3)-0-6) - 30 case+based, team+based 30 + 40 100  

200-113 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 3((3)-0-6) - 30 
team teaching, team-
based, case based 

30 + 40 100 
 

200-114 ŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 3((3)-0-6) - 30 team+based 40 + 30 100  

200-116     
ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭ
ĺŇĻĺĔĶ 

3((2)-2-5) - 1. case based, team based 20 + 50 100  

200-117 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 0((/)-2-1) - 1. case based, team based 20 + 50 100  
200-118    ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ2 3((3)-0-6) - 30 case+based, team+based 30 + 40 100  
200-119 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ2 1(0-2-1) - 30 case+based, team+based 40 + 30 100  
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240-111 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3((3)-0-6) + 30 case+based, team+based 30 + 40 100  
240-122 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ 1(0-2-1) + 30 case+based, team+based 30 + 40 100  
240-125 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĺŖĭ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
02.+/04
  

ĝŋħĺŇĝŅőėĶĚĽĶƟŅĚĕƟŀĴŌĸ ĕńŘĬĨŀĬĺŇīňŐĸŃ
őĮĶŐĔĶĴ 

6((4)-4-10) 30 10 case based, team based 20 10 30 100  

240-212 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬ 2((2)-0-4) + 30 case+based, team+based 20 - 50 100  
240-213 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ 2((2)-0-4) + 30 case+based, team+based 20 - 50 100  
240-214 ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵ 3((3)-0-6) - 1. case based, team based 20 - 50 100  
240-215 ĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŐĸŃĔŅĶőĮĶŐĔĶĴ 2((1)-2-3) + 1. case based, team based 20 - 50 100  
240-217 ĽĩŇĨŇŐĸŃĔŅĶőĮĶŐĔĶĴ 3((2)-2-5) + 1. case based, team based 20 - 50 100  
240-221 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŁŅĶƢħŐĺĶƢ 1(0-2-1) - 1. case based, team based 30 - 40 100  
02.+000
  

ĔŅĶŏĕňĵĬőĮĶŐĔĶĴħƟĺĵŏėĶŊŗŀĚĴŊŀ
ĮƤĠĠŅĮĶŃħŇļģƢ 

1(0-2-1) + 1. case based, team based 20 - 50 100  

240-223 ĝŋħĺŇĝŅįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  

02.+002 
ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢ 

4((3)-2-7) 30 10 case based, team based 10 10 40 100  

240-227 
ĝŋħĺŇĝŅĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 

4((3)-2-7) 30 10 case based, team based 10 10 40 100  

240-228  ħŇěŇĪńĸ ĨĶĶĔŃ ŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
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240-231  ĝŋħĺŇĝŅĺŇĻĺĔĶĶŃĭĭėĸŅĺħƢ 4((3)-2-7) 30 10 case based, team based 10 10 40 100  

240-300  
ĔŅĶİƗĔĚŅĬ œĴƞĬƟŀĵĔĺƞŅ 

320 ĝńŗĺőĴĚ 100 + - + + 50 100  

240-303  
ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
ŐĸŃĽľĔŇěĻŉĔļŅ 

1(0-1-0) 80 + - + + 20 100  

02.+1.2 őėĶĚĚŅĬĭŌĶĦŅĔŅĶĽľĺŇĪĵŅĔŅĶ 1(0-2-0) 100 + - + + - 100  
240-306 ŏėĶŊŀĕƞŅĵœĶƟĽŅĵŐĸŃŏėĸŊŗŀĬĪňŗ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-309  œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃĔŅĶŏĝŊŗŀĴĨƞŀ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-310 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīň 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-311  ėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃěŅĵŐĸŃŏĪėőĬőĸĵňŏĺŖĭ   3((3)-0-6) + 1. case based, team based 20 + 50 100  

240-313        
ĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴ ĔġľĴŅĵ ŐĸŃĽńĚėĴĕŀĚ
ĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 

1(0-2-1) + 1. case based, team based 20 + 50 100  

240-314  ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ 4((3)-2-7) 30 10 case based, team based 10 10 40 100  
240-315  ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
240-318 ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3((3)-0-6) + 1. case based, team based 20 + 50 100  

02.+101 ŀĚėƢĮĶŃĔŀĭĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭĨƞŀŏĬŊŗŀĚ 3((3)-0-6) + 1. case based, team based 20 + 50 100  

02.+112 
ĝŋħĺŇĝŅĬńĔıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬ
őĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗ 

6((4)-4-10) 30 10 case based, team based 20 10 30 100  

240-335 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĔĴ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
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240-340 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭĞňĴŀĽ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-341 ĔŅĶŀŀĔŐĭĭĶŃĭĭİƤĚĨńĺ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-354 ĝŋħĺŇĝŅĺŇĻĺĔĶőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŀĕƞŅĵ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
240-355 ĝŋħĺŇĝŅĺŇĻĺĔĶĮĶŃĴĺĸįĸĽĴĶĶĩĬŃĽŌĚ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
240-361 őıĶőĨėŀĸŏėĶŊŀĕƞŅĵ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-362 ĔŅĶŏĕƟŅĶľńĽŐĸŃĭĸŖŀĔŏĝĬ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-374 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭœŀőŀĪň 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
240-375 ĝŋħĺŇĝŅĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸĶŃĭĭœŀőŀĪň 6((4)-4-10) 30 10 case based, team based 20 10 30 100  

02.+154 
ĝŋħĺŇĝŅĬńĔıńĥĬŅŀŋĮĔĶĦƢœŀőŀĪňŐĭĭŒĝƟıĸńĚĚŅĬ
ĨŜŗŅŐĸŃŐĭĭŒĝƟĽņľĶńĭĽĺĴŒĽƞ 

6((4)-4-10) 30 10 case based, team based 20 10 30 100  

240-380 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĳŅı 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-381 ĶŃĭĭėĺĭėŋĴħƟĺĵėŀĴıŇĺŏĨŀĶƢ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-397 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
240-398 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢĞŊŘŀĕŅĵľŋƟĬ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
240-401 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 1 3(0-9-0) 100 + - - - - 100  
240-402 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 2 3(0-9-0) 100 + - - - - 100  
240-404 ĽľĔŇěĻŉĔļŅ 4&.+1.+.' 100 + - - - - 100  
240-425 ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
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240-440 ľĸńĔĔŅĶĶŃĭĭĔŅĶĪņĚŅĬŐĭĭŏĺĸŅěĶŇĚ 3((3)-0-6) + 1. case based, team based 20 + 50 100  

02.+22/ 
ĽĩŅĮƤĨĵĔĶĶĴŐĭĭĴńĸĨŇėŀĶƢŐĸŃĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴ 

3((3)-0-6) + 1. case based, team based 20 + 50 100  

240-447 œĴőėĶőıĶŏĞĽŏĞŀĶƢĽĴĶĶĩĬŃĽŌĚ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-480 ľĸńĔĔŅĶľŋƞĬĵĬĨƢ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-486 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ ĪķļġňŐĸŃĮĢŇĭńĨŇ 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-487 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸıĶƟŀĴĮƤĠĠŅĮĶŃħŇļģƢ 3((3)-0-6) + 1. case based, team based 20 + 50 100  

02.+266 
ĺŇĻĺĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĽŌƞĔŅĶŏĮƦĬĺŇĻĺĔĶ
įŌƟĮĶŃĔŀĭĔŅĶ    

3((3)-0-6) + 1. case based, team based 20 + 50   

02.+27/ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-492 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 2 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-493 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3 3((3)-0-6) + 1. case based, team based 20 + 50 100  
240-494 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 4 3((2)-2-5) + 1. case based, team based 20 + 50 100  
240-495 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 5 3((2)-2-5) + 1. case based, team based 20 + 50 100  
240-496 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 6 3((2)-2-5) + 1. case based, team based 20 + 50 100  
240-497 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 7 4((3)-2-7) 30 10 case based, team based 10 10 40 100  
240-498 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 8 4((3)-2-7) 30 10 case based, team based 10 10 40 100  
241-251 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢŏıŊŗŀĔŅĶėĺĭėŋĴľŋƞĬĵĬĨƢ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 

ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭ

ŏĝŇĚĶŋĔ 

&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ 
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem+
based 

learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase+based, team+based, 

scenario+based 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

241-252 ĝŋħĺŇĝŅŏėĶŊŗŀĚěńĔĶĺŇĪńĻĬƢŀńěĜĶŇĵŃ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
241-253 ıŊŘĬģŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 4((3)-2-7) 30 10 case based, team based 10 10 40 100  
241-351 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĽŊŗŀĽńĚėĴŀŀĬœĸĬƢ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
241-352 ĝŋħĺŇĝŅĶŃĭĭŀńĨőĬĴńĨŇĪŅĚŀŋĨĽŅľĔĶĶĴŀńěĜĶŇĵŃ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
02/+131 ĝŋħĺŇĝŅĶŃĭĭĬŇŏĺĻĮƤĠĠŅĮĶŃħŇļģƢ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
241-354 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĭĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ   6((4)-4-10) 30 10 case based, team based 20 10 30 100  

02/+133 
ĝŋħĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇŐĸŃ
őĴŏħĸĳŅļŅĕĬŅħŒľĠƞ 

2((3)-2-7) 30 10 case based, team based 20 10 30 100 
 
 
 

02/+134      
ĝŋħĺŇĝŅĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶ
ŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ 

6((4)-4-10) 30 10 case based, team based 20 10 30 100  

02/+135 
ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭėĺŅĴĴńŗĬėĚ 
ĮĸŀħĳńĵœĞŏĭŀĶƢ 

6((4)-4-10) 30 10 case based, team based 20 10 30 100  

02/+136 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢėĺŀĬĨńĴ 6((4)-4-10) 30 10 case based, team based 20 10 30 100  
241-491 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 1 3((3)-0-6) + 1. case based, team based 20 + 50 100  
241-492 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 2 3((3)-0-6) + 1. case based, team based 20 + 50 100  
241-493 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 3 3((3)-0-6) + 1. case based, team based 20 + 50 100  
241-494 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 4 3((2)-2-5) + 1. case based, team based 20 + 50 100  
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning' 

ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĪķļġň œĴƞœħƟěńħ 

ĔŅĶŏĶňĵĬĶŌƟŐĭĭ

ŏĝŇĚĶŋĔ 

&ĶŃĭŋŏľĨŋįĸ' 

ĶƟŀĵĸŃĕŀĚĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔ ĶŃĭŋĶƟŀĵĸŃ 
ĕŀĚ 
ĔŅĶěńħĔŅĶ 
ŏĶňĵĬĶŌƟ 
ŐĭĭĪķļġň 

ĶĺĴ 
ĶƟŀĵĸŃȮ
/.. 

project 
based 

learning 

problem+
based 

learning 

ŐĭĭŏĬƟĬĪńĔļŃĔĶŃĭĺĬĔŅĶėŇħ 
ŏĝƞĬȮȮcase+based, team+based, 

scenario+based 
social 

engagement 
&ĶŃĭŋĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ' ĶƟŀĵĸŃ 

241-495 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 5 3((2)-2-5) + 1. case based, team based 20 + 50 100  
241-496 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 6 3((2)-2-5) + 1. case based, team based 20 + 50 100  
241-497 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 7 4((3)-2-7) 30 10 case based, team based 10 10 40 100  
241-498 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 8 4((3)-2-7) 30 10 case based, team based 10 10 40 100  

 

ľĴŅĵŏľĨŋ ĴľŅĺŇĪĵŅĸńĵĔņľĬħŒľƟĶŅĵĺŇĝŅĨƟŀĚěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ&active learning'ȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĕŀĚěņĬĺĬĝńŗĺőĴĚĨŅĴľĬƞĺĵĔŇĨĪķļġňŐĸŃľĸńĔĽŌĨĶĨƟŀĚěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Active Learning'ȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ5.ȮȮĕŀĚĶŅĵĺŇĝŅĪńŘĚľĴħŒĬľĸńĔĽŌĨĶ 
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ĳŅėįĬĺĔȮȮě, 
ĕƟŀĴŌĸĶŅĵĺŇĝŅĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work Integrated Learning 8ȮWIL'Ȯ 

 ĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅŏĜıŅŃĕŀĚĪńŘĚľĸńĔĽŌĨĶ 96ȮľĬƞĺĵĔŇĨ 

 ĶŅĵĺŇĝŅŏĜıŅŃĪňŗěńħĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&WIL' 84 ľĬƞĺĵĔŇĨ 

 ėŇħŏĮƦĬĶƟŀĵĸŃȮȮȮ,,,,65,,,,,,ȮȮĕŀĚěņĬĺĬľĬƞĺĵĔŇĨŒĬľĴĺħĺŇĝŅŏĜıŅŃ 
 

ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶ
ĦƢĔƞŀĬ
ĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭ
ĔŅĶ
ĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇ 
ĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

240-125 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭ 
 ŏĺŖĭ  6((4)-4-10) 

   
P    P 

 

240-126 ĝŋħĺŇĝŅőėĶĚĽĶƟŅĚĕƟŀĴŌĸ ĕńŘĬĨŀĬ  
 ĺŇīňŐĸŃőĮĶŐĔĶĴ  6((4)-4-10) 

   
    P 

 

240-223 ĝŋħĺŇĝŅįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ  
  6((4)-4-10) 

   
P    P 

 

240-224 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸ 
 ŐĸŃĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ  Ȯ4((3)-2-7) 

   
P    P 

 

240-231 ĝŋħĺŇĝŅĺŇĻĺĔĶĶŃĭĭėĸŅĺħƢ ȮȮȮ4((3)-2-7)        P  
240-314 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚ 
 œĞŏĭŀĶƢ  4((3)-2-7) 

   
    P 

 

240-315 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ  
  6((4)-4-10) 

   
    P 

 

240-334 ĝŋħĺŇĝŅĬńĔıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢ 
 ĭĬőĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗ  6((4)-4-10) 

       
P 
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ĶľńĽĶŅĵĺŇĝŅȮ-ȮĝŊŗŀĶŅĵĺŇĝŅȮ-ȮľĬƞĺĵĔŇĨ 

ĔŅĶĔņľĬħ 
ĮĶŃĽĭĔŅĶ
ĦƢĔƞŀĬ
ĔŅĶĻŉĔļŅ 

ĔŅĶŏĶňĵĬ 
ĽĸńĭĔńĭ
ĔŅĶ
ĪņĚŅĬ 

ĽľĔŇě 
ĻŉĔļŅ 

ĔŅĶİƗĔĚŅĬĪňŗŏĬƟĬ 
ĔŅĶŏĶňĵĬĶŌƟľĶŊŀ 
ĔŅĶĨŇħĨŅĴ 
ıķĨŇĔĶĶĴ 
ĔŅĶĪņĚŅĬ 

ľĸńĔĽŌĨĶĶƞĺĴ 
ĴľŅĺŇĪĵŅĸńĵ 
ŐĸŃ 

ŀŋĨĽŅľĔĶĶĴ 

ıĬńĔĚŅĬ 
İƗĔľńħŒľĴƞ 
ľĶŊŀ 
ıĬńĔĚŅĬ 
İƗĔĚŅĬ 

ĔŅĶĭĶĶěŋŒľƟ 
ĪņĚŅĬľĶŊŀ 
ĔŅĶİƗĔŏĜıŅŃ 
ĨņŐľĬƞĚ 

ĮĢŇĭńĨŇ 
ĚŅĬ 
ĳŅėĽĬŅĴ 

ĔŅĶİƗĔĮĢŇĭńĨŇ 
ĚŅĬěĶŇĚĳŅĵ 
ľĸńĚĽņŏĶŖě 
ĔŅĶŏĶňĵĬĪķļġň 

240-335 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĔĴ  
 6((4)-4-10) 

   
P 

   
P 

 

240-355 ĝŋħĺŇĝŅĺŇĻĺĔĶĮĶŃĴĺĸįĸ 
 ĽĴĶĶĩĬŃĽŌĚ  6((4)-4-10) 

   
P 

   
P 

 

240-374 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭœŀőŀĪň  
  6((4)-4-10) 

   
 

   
P 

 

240-375 ĝŋħĺŇĝŅĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸĶŃĭĭ 
 œŀőŀĪň 6((4)-4-10) 

       
P 

 

240-376 ĝŋħĺŇĝŅĬńĔıńĥĬŅŀŋĮĔĶĦƢœŀőŀĪň 
 ŐĭĭŒĝƟıĸńĚĚŅĬĨŜŗŅŐĸŃŐĭĭŒĝƟ 
 ĽņľĶńĭĽĺĴŒĽƞ  6((4)-4-10) 

 
 

 

      
P 

 

240-397 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗ  
  6((4)-4-10) 

       
P 

 

02.+2.2 ĽľĔŇěĻŉĔļŅ 6(0-30-0)   P       

 
ľĴŅĵŏľĨŋ ĴľŅĺŇĪĵŅĸńĵĔņľĬħŒľƟĪŋĔľĸńĔĽŌĨĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭȮWIL œĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ 50ȮĕŀĚěņĬĺĬľĬƞĺĵĔŇĨŒĬľĴĺħĺŇĝŅŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
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ĳŅėįĬĺĔȮĜ 
ĕƟŀĴŌĸĔĸŋƞĴĝŋħĺŇĝŅȮ&Module) ŒĬľĸńĔĽŌĨĶ 

 
ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

240-125ȮĝŋħĺŇĝŅĬńĔıńĥĬŅ

ŐĸŃŀŀĔŐĭĭŏĺŖĭ 

&Module: Web Designer 

and Developer' 

6((4)-4-10) 

ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽņľĶńĭŏĺŖĭȮĔŅĶŀŀĔŐĭĭŐĸŃěńħĔŅĶ

ģŅĬĕƟŀĴŌĸȮľĸńĔĔŅĶıńĥĬŅŏĺŖĭŐŀĮıĸŇŏėĝńĬȮĔŅĶıńĥĬŅŐĭŖĔ

ŏŀĬħƢŐĸŃĽĶƟŅĚȮAPI ĔŅĶıńĥĬŅĽƞĺĬĨŇħĨƞŀįŌƟŒĝƟŐĭĭőĨƟĨŀĭȮĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢŒĬĔĶŃĭĺĬĔŅĶıńĥĬŅȮĔŅĶ

ėŇħŏĝŇĚŀŀĔŐĭĭȮľĸńĔĔŅĶŀŀĔŐĭĭĮĶŃĽĭĔŅĶĦƢŐĸŃĽƞĺĬĨƞŀ

ĮĶŃĽŅĬįŌƟŒĝƟȮľĸńĔĔŅĶįŌƟĮĶŃĔŀĭĔŅĶħŇěŇĪńĸȮĔŅĶıńĥĬŅőėĶĚĚŅĬ

ĔĸŋƞĴȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĕŀĚŏĺŖĭŐŀĮıĸŇŏėĝńĬȮĔŅĶĬņĶŃĭĭĕŉŘĬ

ŒĝƟĚŅĬěĶŇĚŐĸŃĔŅĶĭņĶŋĚĶńĔļŅȮĔĶĦňĻŉĔļŅěĶŇĚěŅĔĳŅėīŋĶĔŇěĪŅĚ

ĔŅĶŐıĪĵƢľĶŊŀŀŋĨĽŅľĔĶĶĴ 

Programming for web; database design and 

management; web application development principles; 

backend development and API creation; interactive 

user interface development; application of AI tools in 

development process; design thinking; user experience 

and interface design principles; digital entrepreneurship; 

group project development; web application security; 

deployment and maintenance; real case studies from 

medical or industrial business sectors. 

1. ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶıńĥĬŅŏĺŖĭ

ŐŀĮıĸŇŏėĝńĬȮŐĸŃŏĪėőĬőĸĵňĪňŗŏĔňŗĵĺĕƟŀĚĪńŘĚİƤƧĚ

œėĸŏŀĬĨƢŐĸŃŏĞŇĶƢĲŏĺŀĶƢœħƟ 

2. ŀŀĔŐĭĭŐĸŃıńĥĬŅĽƞĺĬŐĭŖĔŏŀĬħƢĕŀĚŏĺŖĭ

ŐŀĮıĸŇŏėĝńĬȮĶĺĴĩŉĚĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸŐĸŃ

ĔŅĶĽĶƟŅĚȮAPI ĪňŗŏľĴŅŃĽĴœħƟ 

3. ŀŀĔŐĭĭŐĸŃıńĥĬŅĽƞĺĬĲĶŀĬĨƢŏŀĬħƢĕŀĚ

ŏĺŖĭŐŀĮıĸŇŏėĝńĬĪňŗĴňĔŅĶĨŀĭĽĬŀĚĨƞŀįŌƟŒĝƟŐĸŃ

ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭŐĭŖĔŏŀĬħƢœħƟŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇĳŅı 

4. ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶŀŀĔŐĭĭĮĶŃĽĭĔŅĶĦƢ

įŌƟŒĝƟŐĸŃĽƞĺĬĨƞŀĮĶŃĽŅĬįŌƟŒĝƟŒĬĔŅĶıńĥĬŅŏĺŖĭ

ŐŀĮıĸŇŏėĝńĬœħƟ 

5. ĺŅĚŐįĬŐĸŃıńĥĬŅŏĺŖĭŐŀĮıĸŇŏėĝńĬŐĭĭ

ėĶĭĺĚěĶȮĨńŘĚŐĨƞĔŅĶŀŀĔŐĭĭœĮěĬĩŉĚĔŅĶĬņĕŉŘĬ

ŒĝƟĚŅĬěĶŇĚœħƟȮĶĺĴĩŉĚĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭŐĸŃĽŅīŇĨȮ 
2. ĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶŏĕňĵĬőėƟħȮŏıŊŗŀ
ŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴĪńŘĚ
İƤƧĚȮFrontend ŐĸŃȮBackend 
3. őėĶĚĚŅĬĔĸŋƞĴĵƞŀĵ 
4. ĔŅĶĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅ
ĨńĺŀĵƞŅĚĔŅĶıńĥĬŅŏĺŖĭŐŀĮıĸŇŏėĝńĬěĶŇĚȮ
őħĵŏĜıŅŃěŅĔĳŅėīŋĶĔŇěĪŅĚĔŅĶŐıĪĵƢ
ľĶŊŀŀŋĨĽŅľĔĶĶĴ 
5. ĔŇěĔĶĶĴĔŅĶŀŀĔŐĭĭȮUX/UI 
ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶėŇħŏĝŇĚŀŀĔŐĭĭŐĸŃ
ľĸńĔĔŅĶŀŀĔŐĭĭĮĶŃĽĭĔŅĶĦƢŐĸŃĽƞĺĬ
ĨƞŀĮĶŃĽŅĬįŌƟŒĝƟ 
6. ĔŅĶŏĶňĵĬĶŌƟįƞŅĬĮƤĠľŅȮ(Problem-
Based Learning ů PBL) ĔĶŃĨŋƟĬĔŅĶ
ėŇħĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅŏĺŖĭ 
7. ĔŅĶĬņŏĽĬŀŐĸŃĺŇěŅĶĦƢįĸĚŅĬȮ 
ĔŅĶŏĽĺĬŅľĶŊŀĭĶĶĵŅĵıŇŏĻļěŅĔ
įŌƟŏĝňŗĵĺĝŅĠȮŏĝŇĠĬńĔıńĥĬŅŏĺŖĭȮ
įŌƟĮĶŃĔŀĭĔŅĶħŇěŇĪńĸȮľĶŊŀįŌƟŏĝňŗĵĺĝŅĠ
ħƟŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮĴŅŐĭƞĚĮƤĬ
ĮĶŃĽĭĔŅĶĦƢŐĸŃŐĬĺőĬƟĴŒĬ
ŀŋĨĽŅľĔĶĶĴ 
8. ĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶĬņĶŃĭĭĕŉŘĬŒĝƟĚŅĬ
ěĶŇĚŐĸŃĔŅĶĭņĶŋĚĶńĔļŅ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭ 

2. ĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬ 

3. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

4. ĔŅĶĪħĽŀĭĮŅĔŏĮĸƞŅ 

5. ĮĶŃŏĴŇĬėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨĔŅĶĪņĚŅĬ

ŏĮƦĬĔĸŋƞĴĕŀĚĬńĔĻŉĔļŅ 

7. ĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬŏıŊŗŀĬ

ĶƞĺĴĚŅĬ 

8. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

 6. ĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢŏıŊŗŀŏıŇŗĴ

ĮĶŃĽŇĪīŇĳŅıŒĬĔĶŃĭĺĬĔŅĶıńĥĬŅŏĺŖĭŐŀĮ

ıĸŇŏėĝńĬœħƟȮ 

7. ĶŃĭŋŐĸŃěńħĔŅĶĮĶŃŏħŖĬħƟŅĬėĺŅĴĴńŗĬėĚ

ĮĸŀħĳńĵĕŀĚŏĺŖĭŐŀĮıĸŇŏėĝńĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

Learning outcomes: Students are able to 

1. explain the fundamental principles of 

web application development and the 

related client-side and server-side 

technologies 

2. design and develop the backend of 

web applications, including database 

management and appropriate API 

creation 

3. design and develop the frontend of 

web applications with responsive user 

interfaces that efficiently communicate 

with the backend 

4. apply user experience (UX) and user 

interface (UI) design principles in web 

application development 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

5. plan and develop full-stack web 

applications from design to deployment, 

including teamwork and collaboration 

6. apply artificial intelligence tools to 

enhance the efficiency of the web 

application development process 

7. identify and address web application 

security issues appropriately 

240-126 ĝŋħĺŇĝŅ 

őėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĕńŘĬĨŀĬĺŇīňȮ

ŐĸŃőĮĶŐĔĶĴ 

&Module : Data Structure, 

Algorithm andȮ

Programming' 

6((4)-4-10) 

őėĶĚĽĶƟŅĚĕƟŀĴŌĸıŊŘĬģŅĬȮĸŇŘĚĔƢĸŇĽĪƢȮėŇĺȮĽŐĨŖĔȮœĭĬŅĶňĪĶňȮĭňĪĶňȮŁňıȮ

ĨŅĶŅĚŐŁĝȮĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴŐĸŃėĺŅĴĞńĭĞƟŀĬĕŀĚ

ŀńĸĔŀĶŇĪŉĴȮŀńĸĔŀĶŇĪŉĴĔŅĶėņĬĺĦŐĸŃĔŅĶŐĔƟĮƤĠľŅȮŀńĸĔŀĶŇĪŉĴ

ĔŅĶėƟĬľŅŐĸŃĔŅĶěńħŏĶňĵĚȮĔĸĵŋĪīƢŀńĸĔŀĶŇĪŉĴ: ĔŅĶŐĭƞĚŐĵĔŐĸŃ

ŏŀŅĝĬŃȮŀńĸĔŀĶŇĪŉĴŏĝŇĚĸŃőĴĭȮĔņľĬħĔŅĶıĸĺńĨȮĔŅĶėƟĬĮĶŇĳŌĴŇ

ĽĩŅĬŃȮȮŐĬŃĬņĔĶŃĭĺĬĪńĻĬƢĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮĔŅĶŏĶňĵĔĞŘņȮ

ĔŅĶőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚŏľĨŋĔŅĶĦƢŐĸŃ

ıĶƟŀĴĔńĬ 

Basic data structures, linked list, queues, stacks, binary 

tree, B-tree, heap; hash table ; algorithm analysis and 

algorithmic complexity; computing algorithms and 

problem-solving; searching, sorting algorithms; 

algorithmic strategies: divide-and-conquer, greedy 

1. ŀīŇĭŅĵľĸńĔĔŅĶĕŀĚőėĶĚĽĶƟŅĚĕƟŀĴŌĸıŊŘĬģŅĬȮ

ŐĸŃŏĕňĵĬőĮĶŐĔĶĴĮĶŃĵŋĔĨƢŒĝƟĚŅĬœħƟ 

2. ŀīŇĭŅĵľĸńĔĔŅĶĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴľĶŊŀ

ĕńŘĬĨŀĬĺŇīňȮŐĸŃȮĬņĴŅĺŇŏėĶŅŃľƢŀńĸĔŀĶŇĪŉĴœħƟȮ

ŐĸŃěńħĔĸŋƞĴŀńĸĔŀĶŇĪŉĴĨŅĴėĺŅĴĞńĭĞƟŀĬŏĝŇĚĔŅĶ

ėņĬĺĦœħƟ 

3. ĴňĪńĔļŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴħƟĺĵĳŅļŅ

őĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĶŃħńĭĽŌĚȮ(ĳŅļŅœıīŀĬ) 

ŐĸŃĽŅĴŅĶĩŏĶňĵĔŒĝƟŏėĶŊŗŀĚĴŊŀȮ(ŏĝƞĬȮĔŅĶĪħĽŀĭ

őĮĶŐĔĶĴȮĨĶĺěľŅŐĔƟœĕėĺŅĴįŇħıĸŅħĕŀĚ

őĮĶŐĔĶĴ) ŐĸŃėĸńĚĲƤĚĔƢĝńĬŀĵƞŅĚŏľĴŅŃĽĴȮŐĸŃ

ĮĶŃĵŋĔĨƢŀńĸĔŀĶŇĪŉĴŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀ

ŐĔƟĮƤĠľŅœħƟ   

1. ĔŅĶĭĶĶĵŅĵıĶƟŀĴĵĔĨńĺŀĵƞŅĚŐĸŃĔŅĶ

ĽŅīŇĨőėƟħ 

2. ĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭ

ĴňőěĪĵƢ 

3. ĔŅĶĭƟŅĬŐĸŃŐĭĭİƗĔľńħĪĭĪĺĬ 

ĔŅĶĪņŐĸŖĭŐĸŃőėĶĚĚŅĬĵƞŀĵ 

4. ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĞńĭĞƟŀĬĕŀĚ

ŀńĸĔŀĶŇĪŉĴŐĭĭĔĸŋƞĴ 

5. ĔŅĶŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĕŀĚ

ŀńĸĔŀĶŇĪŉĴ 

6. ĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶŐĔƟĮƤĠľŅ 

7. ĔŅĶŐĬŃĬņŐĸŃİƗĔŒĝƟŏėĶŊŗŀĚĴŊŀıńĥĬŅ

őĮĶŐĔĶĴȮ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭ 

2. ĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬ 

3. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

4. ĔŅĶĪħĽŀĭĮŅĔŏĮĸƞŅ 

5. ĮĶŃŏĴŇĬėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĪňŗŒľƟėƟĬėĺƟŅŐĸŃ

ĔŅĶİƗĔĮĢŇĭńĨŇ 

7. ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ

ĔŇěĔĶĶĴ 

8. ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨĔŅĶĪņĚŅĬ

ŏĮƦĬĔĸŋƞĴĕŀĚĬńĔĻŉĔļŅ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

algorithm, dynamic programming, state-space search ; 

introduction to programming paradigms; recursion; 

object-oriented programming; event-driven and 

concurrent programming 

4. ŀīŇĭŅĵĔĸĵŋĪīƢıŊŘĬģŅĬŒĬĔŅĶŀŀĔŐĭĭ

ŀńĸĔŀĶŇĪŉĴȮŐĸŃȮĬņĴŅĮĶŃĵŋĔĨƢŒĝƟŐĔƟĮƤĠľŅœħƟ 

5. ĶŌƟěńĔĔĶŃĭĺĬĪńĻĬƢĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮŐĸŃ

ĔŅĶěńħŐĭƞĚĔĶŃĭĺĬĪńĻĬƢĔŅĶŏĕňĵĬőĮĶŐĔĶĴ

ŐĭĭĨƞŅĚȮŕ 

6. įŌƟŏĶňĵĬĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĕŀĚ

ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĶŌĮŐĭĭĨƞŅĚȮŕȮŏĝƞĬȮőĮĶŐĔĶĴ

ŏĝŇĚĺńĨĩŋȮĔŅĶőĮĶŐĔĶĴŐĭĭȮevent-driven ĔŅĶ

őĮĶŐĔĶĴŐĭĭĪņĚŅĬıĶƟŀĴĔńĬȮŐĸŃĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟĚŅĬœħƟ 

Learning outcomes: Students are able to 

1. explain the principles of basic data 

structures and write programs that apply 

them effectively 

2. explain the principles of algorithm 

analysis, perform algorithm analysis, and 

categorize algorithms based on 

computational complexity 

3. demonstrate programming skills using 

a high-level programming language 

(Python), appropriately utilize tools (e.g., 

8. ĔŅĶĻŉĔļŅŐĸŃĬņŏĽĬŀĔĶŃĭĺĬĪńĻĬƢ

ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ 

ĔŅĶŀĳŇĮĶŅĵŐĸŃĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

program testing, debugging), and use 

libraries and functions effectively to 

apply algorithms for problem-solving 

4. explain basic algorithm design 

strategies and apply them to solve 

problems. 

5. understand programming paradigms 

and classify different types of 

programming paradigms 

6. explain the basic principles of various 

programming approaches, such as object-

oriented programming, event-driven 

programming, and concurrent 

programming, and apply them in practice 

240-223 ĝŋħĺŇĝŅįŌƟħŌŐĸ 

ĶŃĭĭŏėĶŊŀĕƞŅĵ 

&Module: Network  

Administrator' 

6((4)-4-10) 

ĽĩŅĮƤĨĵĔĶĶĴŏėĶŊŀĕƞŅĵŐĸŃĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸȮőĮĶőĨėŀĸ

ŏėĶŊŀĕƞŅĵŐĸŃĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸȮŏėĶŊŀĕƞŅĵĪƟŀĚĩŇŗĬŐĸŃŏėĶŊŀĕƞŅĵ

ĶŃĵŃœĔĸȮĔŅĶĮĶŃĴĺįĸœėĸŏŀŖĬĨƢŏĞŇĶƢĲŏĺŀĶƢȮėĺŅĴĴńŗĬėĚŐĸŃ

ĭŌĶĦĳŅıĕŀĚĕƟŀĴŌĸȮĔŅĶĽŊŗŀĽŅĶĭĬŀŋĮĔĶĦƢıĔıŅȮĔŅĶĮĶŃŏĴŇĬ

ĮĶŃĽŇĪīŇĳŅıȮĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸȮĔŅĶěńħĔŅĶŏėĶŊŀĕƞŅĵȮĔŅĶĭňĭŀńħ

ŐĸŃĔŅĶėĸŅĵĔŅĶĭňĭŀńħȮįŌƟħŌŐĸĶŃĭĭȮĔŅĶĭĶŇĔŅĶěńħĔŅĶŏėĶŊŗŀĚ

1. ŏĕƟŅŒěıŊŘĬģŅĬĕŀĚőėĶĚĽĶƟŅĚŏėĶŊŀĕƞŅĵ

ėŀĴıŇĺŏĨŀĶƢȮ 

2. ĬņėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ

ĶŃĭĭŏėĶŊŀĕƞŅĵȮ 

3. ĬņėĺŅĴĶŌƟĪňŗœħƟœĮĺŇŏėĶŅŃľƢȮěńħĔŅĶȮŐĔƟĮƤĠľŅ

ĔńĭĶŃĭĭŏėĶŊŀĕƞŅĵ 

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭŐĸŃĔŅĶĽŅīŇĨȮ 

2. ĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶėŀĬĲƕĔŀŋĮĔĶĦƢ

ŏėĶŊŀĕƞŅĵȮ(Network Device 

Configuration Lab) 

3. İƗĔĔŅĶěņĸŀĚŏėĶŊŀĕƞŅĵȮ(Network 

Simulation): ŒĝƟőĮĶŐĔĶĴěņĸŀĚ

ŏėĶŊŀĕƞŅĵ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭ 

2. ĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬ 

3. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

4. ĔŅĶĪħĽŀĭĮŅĔŏĮĸƞŅ 

5. ĮĶŃŏĴŇĬėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨĔŅĶĪņĚŅĬ

ŏĮƦĬĔĸŋƞĴĕŀĚĬńĔĻŉĔļŅ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

ŏĽĴŊŀĬȮĔŅĶĭĶŇľŅĶěńħĔŅĶėŀĬŏĪĬŏĬŀĶƢ/ħŖŀĔŏĔŀĶƢȮĔĶĦňĻŉĔļŅ

ěĶŇĚěŅĔĳŅėīŋĶĔŇěĪŅĚĔŅĶŐıĪĵƢľĶŊŀŀŋĨĽŅľĔĶĶĴ 

Communications network architecture; 

communications network protocols; local and wide 

area networks; client-server computing; data security 

and integrity; wireless and mobile computing; 

performance evaluation; data communications; 

network management; compression and 

decompression; system administrator, virtual machine 

management, container/Docker management, real case 

studies from medical or industrial business sectors 

4. ĪņĚŅĬŏĮƦĬĪňĴěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŐĸŃȮ

ĴňĔŅĶĺŅĚŐįĬĬņŏĽĬŀĚŅĬŏĮƦĬĕńŘĬĨŀĬŀĵƞŅĚȮŏĮƦĬ

ĶŃĭĭȮ 

5. ŒĝƟėĺŅĴĶŌƟŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢȮŐĔƟĮƤĠľŅĚŅĬĪňŗ

ŏĔňŗĵĺĔńĭĶŃĭĭŏėĶŊŀĕƞŅĵ 

Learning outcomes: Students are able to 

1. understand the fundamentals of 

computer network structures 

2. apply knowledge to tasks related to 

network systems 

3. analyze, manage, and solve problems 

in network systems using acquired 

knowledge 

4. work collaboratively on assigned tasks 

and present their work in a well-

organized and systematic manner 

5. use their knowledge to analyze and 

solve network-related issues effectively 

4. ĔŅĶŐĔƟœĕĮƤĠľŅŏėĶŊŀĕƞŅĵȮ5. őėĶĚĚŅĬ

ĔĸŋƞĴħƟŅĬĔŅĶěńħĔŅĶŏėĶŊŀĕƞŅĵȮ(Group 

Network Management Project) 

5. ĔŅĶĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅȮ

(Case Study Analysis) 

6. ĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶěńħĔŅĶŏėĶŊŗŀĚŏĽĴŊŀĬ

ŐĸŃėŀĬŏĪĬŏĬŀĶƢȮ 

7. ĔŅĶĬņŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵ 

7. ĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬŏıŊŗŀĬ

ĶƞĺĴĚŅĬ 

8. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬ 

240-224 ĝŋħĺŇĝŅĬńĔıńĥĬŅ 

ĶŃĭĭģŅĬĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴ 

ĞŀĲĨƢŐĺĶƢ 

ľĸńĔĔŅĶĕŀĚĶŃĭĭģŅĬĕƟŀĴŌĸȮĔŅĶŀŀĔŐĭĭģŅĬĕƟŀĴŌĸŏĝŇĚĽńĴıńĬīƢȮ

ŐĭĭěņĸŀĚėĺŅĴĽńĴıńĬīƢĕŀĚŏŀĬĪŇĨňŘȮĳŅļŅĽŀĭĩŅĴŏĝŇĚ

őėĶĚĽĶƟŅĚȮĶŃĭĭěńħĔŅĶģŅĬĕƟŀĴŌĸȮĔŅĶėĺĭėŋĴĔŅĶĪņĚŅĬıĶƟŀĴ

1. ŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĶŃĭĭģŅĬĕƟŀĴŌĸĮĶŃŏĳĪ

ĨƞŅĚȮŕȮŐĸŃŀŀĔŐĭĭģŅĬĕƟŀĴŌĸĨŅĴľĸńĔĔŅĶ

ĮĔĨŇĺŇĽńĵœħƟ 

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭŐĸŃŏĺŇĶƢĔĝŖŀĮ

ŒĬĔŅĶŀŀĔŐĭĭģŅĬĕƟŀĴŌĸ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭ 

2. ĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬ 

3. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

&Module : Database and 

Software Engineering' 

4((3)-2-7) 

ĔńĬȮėĺŅĴĴńŗĬėĚĕŀĚģŅĬĕƟŀĴŌĸȮģŅĬĕƟŀĴŌĸĮĶŃŏĳĪĨƞŅĚȮŕȮĶĺĴĩŉĚ

ŐĭĭŏŀĔĽŅĶȮŀĬŋĔĶĴŏĺĸŅȮĔĶŅĲȮŐĸŃőĬŏŀĽėŇĺŐŀĸȮ

ĔĶŃĭĺĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢȮĺŇĻĺĔĶĶĴėĺŅĴĨƟŀĚĔŅĶȮĔŅĶ

ŀŀĔŐĭĭȮĽĩŅĮƤĨĵĔĶĶĴȮĔŅĶĪħĽŀĭȮŐĸŃĔŅĶĭņĶŋĚĶńĔļŅ

ĞŀĲĨƢŐĺĶƢȮĴŅĨĶģŅĬȮISO03./.ȮĶŃĭĭėĺĭėŋĴŏĺŀĶƢĝńĬȮĔŅĶ

ěńħĔŅĶőėĶĚĔŅĶȮĔŅĶĭŌĶĦŅĔŅĶģŅĬĕƟŀĴŌĸĔńĭŐŀııĸŇŏėĝńĬȮĔŅĶ

ıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭŏĮƦĬĪňĴ 

Database system principles; relational database design; 

entity-relationship modeling; structured query 

language; database management systems; concurrency 

control; database security; various database types 

including document-oriented, time-series, graph, and 

NoSQL; software development lifecycle; requirements 

engineering; software design; architecture; testing and 

maintenance; ISO25010; version control systems; 

project management; database integration with 

applications; team-based software development. 

2. ıńĥĬŅŐĸŃěńħĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸȮĶĺĴĩŉĚ

ĔŅĶŒĝƟĳŅļŅȮSQL ŐĸŃĔŅĶěńħĔŅĶėĺŅĴĴńŗĬėĚ

ĕŀĚģŅĬĕƟŀĴŌĸœħƟ 

3. ŏĸŊŀĔŒĝƟĮĶŃŏĳĪĕŀĚģŅĬĕƟŀĴŌĸĪňŗŏľĴŅŃĽĴĔńĭ

ėĺŅĴĨƟŀĚĔŅĶĕŀĚĶŃĭĭœħƟȮŏĝƞĬȮģŅĬĕƟŀĴŌĸŏĝŇĚ

ĽńĴıńĬīƢȮģŅĬĕƟŀĴŌĸŐĭĭŏŀĔĽŅĶȮľĶŊŀȮģŅĬĕƟŀĴŌĸ

ŀĬŋĔĶĴŏĺĸŅ 

4. ŀīŇĭŅĵŐĸŃĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶıńĥĬŅ

ĞŀĲĨƢŐĺĶƢĨŅĴĺĚěĶĝňĺŇĨĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢœħƟȮ 

5. ĺŇŏėĶŅŃľƢŐĸŃĶŃĭŋėĺŅĴĨƟŀĚĔŅĶĕŀĚĶŃĭĭ

ĞŀĲĨƢŐĺĶƢȮŐĸŃŀŀĔŐĭĭĽĩŅĮƤĨĵĔĶĶĴ

ĞŀĲĨƢŐĺĶƢĪňŗŏľĴŅŃĽĴœħƟȮ 

6. ĪħĽŀĭĞŀĲĨƢŐĺĶƢħƟĺĵŏĪėĬŇėĪňŗŏľĴŅŃĽĴȮ

ŐĸŃěńħĔŅĶĔĶŃĭĺĬĔŅĶėĺĭėŋĴėŋĦĳŅı

ĞŀĲĨƢŐĺĶƢœħƟȮ 

7. ĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴŒĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢ

ĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĔńĭĶŃĭĭģŅĬĕƟŀĴŌĸœħƟŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇĳŅıȮ 

8. ŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔŅĶěńħĔŅĶőėĶĚĔŅĶĞŀĲĨƢŐĺĶƢ

ŐĸŃĶŃĭĭėĺĭėŋĴŏĺŀĶƢĝńĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

Learning outcomes: Students are able to 

2. ĸĚĮĢŇĭńĨŇĔŅĶĳŅļŅȮSQLŐĸŃĔŅĶ

ěńħĔŅĶģŅĬĕƟŀĴŌĸ 

3. ĔŅĶĻŉĔļŅŐĸŃŏĮĶňĵĭŏĪňĵĭģŅĬĕƟŀĴŌĸ

ĮĶŃŏĳĪĨƞŅĚȮŕȮŏĝƞĬȮNoSQL 

(Document, Time-Series, Graph) 

őħĵŏĮĶňĵĭŏĪňĵĭĕƟŀħňȮĕƟŀŏĽňĵȮŐĸŃĔĶĦň

ĔŅĶŒĝƟĚŅĬĪňŗŏľĴŅŃĽĴ 

4. ĔŅĶěņĸŀĚĺĚěĶĝňĺŇĨĔŅĶıńĥĬŅ

ĞŀĲĨƢŐĺĶƢȮ(SDLC Simulation) 

ĔŇěĔĶĶĴĺŇĻĺĔĶĶĴėĺŅĴĨƟŀĚĔŅĶŐĸŃĔŅĶ

ŀŀĔŐĭĭĽĩŅĮƤĨĵĔĶĶĴ 

5. ĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢ 

6. őėĶĚĚŅĬĔĸŋƞĴĭŌĶĦŅĔŅĶģŅĬĕƟŀĴŌĸĔńĭ

ŐŀĮıĸŇŏėĝńĬ 

7. ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀěńħĔŅĶőėĶĚĔŅĶŐĸŃ

ėĺĭėŋĴŏĺŀĶƢĝńĬ 

 

4. ĔŅĶĪħĽŀĭĮŅĔŏĮĸƞŅ 

5. ĮĶŃŏĴŇĬėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨĔŅĶĪņĚŅĬ

ŏĮƦĬĔĸŋƞĴĕŀĚĬńĔĻŉĔļŅ 

7. ĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬŏıŊŗŀĬ

ĶƞĺĴĚŅĬ 

8. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

1. explain the principles of various types 

of database systems and design 

databases according to normalization 

principles 

2. develop and manage database 

systems, including using SQL and 

handling database security 

3. select appropriate types of databases 

based on system requirements, such as 

relational databases, document 

databases, or time-series databases 

4. explain and apply the software 

development process according to the 

software development life cycle (SDLC) 

5. analyze and identify software system 

requirements and design appropriate 

software architecture 

6. test software using suitable techniques 

and manage software quality control 

processes 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

7. collaborate effectively as a team in 

developing software integrated with 

database systems 

8. use project management tools and 

version control systems appropriately 

240-227 ĝŋħĺŇĝŅ 

ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ

ŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 

&Module : Computer  

Architecture and 

Operating System' 

4((3)-2-7) 

ĬŅĴīĶĶĴŐĸŃŏĪėőĬőĸĵňĕŀĚėŀĴıŇĺŏĨŀĶƢȮĝŋħėņĽńŗĚȮŏĸĕėĦŇĨĕŀĚ

ėŀĴıŇĺŏĨŀĶƢȮĔŅĶěńħŀĚėƢĮĶŃĔŀĭŐĸŃĽĩŅĮƤĨĵĔĶĶĴĕŀĚ

ľĬƞĺĵėĺŅĴěņȮĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃĔŅĶĽŊŗŀĽŅĶȮĶŃĭĭĵƞŀĵĕŀĚ

ŀŋĮĔĶĦƢȮĔŅĶŀŀĔŐĭĭĶŃĭĭĮĶŃĴĺĸįĸȮŀĚėƢĮĶŃĔŀĭĕŀĚĞňıňĵŌȮ

ĮĶŃĽŇĪīŇĳŅıȮĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıȮŏėĶŊŗŀĚŏĽĴŊŀĬȮĨńĺ

ĮĶŃĴĺĸįĸŐĭĭĕĬŅĬĨńŘĚŐĨƞœėĸŏŀĬĨƢěĬĩŉĚėĸŅĺħƢȮěňıňĵŌȮĪňıňĵŌȮ

ĽĩŅĮƤĨĵĔĶĶĴĶŇĽėƢ+œĲĺƢȮŐĬĺėŇħĕŀĚĶŃĭĭĮĢŇĭńĨŇĔŅĶȮľĸńĔĔŅĶ

ŀŀĔŐĭĭȮĳŅĺŃıĶƟŀĴĔńĬȮĔŅĶěńħĔņľĬħĔŅĶŐĸŃĔŅĶěńħĽƞĚȮĔŅĶ

ěńħĔŅĶľĬƞĺĵėĺŅĴěņȮľĬƞĺĵėĺŅĴěņŏĽĴŊŀĬȮĔŅĶěńħĔŅĶŀŋĮĔĶĦƢȮ

ėĺŅĴĴńŗĬėĚŐĸŃĔŅĶĮƚŀĚĔńĬȮĶŃĭĭœĲĸƢȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅı

ĕŀĚĶŃĭĭȮėĺŅĴĨƟŀĚĔŅĶŐĸŃĕƟŀĔņľĬħĕŀĚĶŃĭĭȮĔŅĶŀŀĔŐĭĭ

ĶŃĭĭȮĶŃĭĭĭŌĶĦŅĔŅĶȮĔŅĶĪħĽŀĭŐĸŃĮĶŃŏĴŇĬįĸĶŃĭĭȮ

ĶŃĭĭĮĢŇĭńĨŇĔŅĶŒĬĶŃĭĭİƤĚĨńĺĵŅĬĵĬĨƢŐĸŃŀŅĔŅĻĵŅĬ 

Computer abstraction and technology; instruction set; 

computer arithmetic; memory system organization and 

architecture; interfacing and communication; device 

1. ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬŐĸŃŐĬĺėŇħĬŅĴīĶĶĴ

ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃ

ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 

2. ŀīŇĭŅĵŀĚėƢĮĶŃĔŀĭȮőėĶĚĽĶƟŅĚȮŐĸŃĔŅĶ

ĪņĚŅĬĕŀĚľĬƞĺĵĮĶŃĴĺĸįĸĔĸŅĚȮ(CPU) 

ľĬƞĺĵėĺŅĴěņȮĶŃĭĭŀŇĬıŋĨ/ŏŀŅĨƢıŋĨȮŐĸŃ

ŀŋĮĔĶĦƢěńħŏĔŖĭĕƟŀĴŌĸ 

3. ŏĮĶňĵĭŏĪňĵĭŐĸŃĺŇŏėĶŅŃľƢĽĩŅĮƤĨĵĔĶĶĴ

ėŀĴıŇĺŏĨŀĶƢŐĭĭĨƞŅĚȮŕȮĶĺĴĩŉĚĽĩŅĮƤĨĵĔĶĶĴȮ

RISC-V ŐĸŃĽĩŅĮƤĨĵĔĶĶĴĽņľĶńĭĮĶŃĴĺĸįĸ

ŐĭĭĕĬŅĬȮŏĝƞĬȮGPU ŐĸŃȮTPU 

4. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬŐĸŃĔĸœĔĔŅĶěńħĔŅĶ

ĪĶńıĵŅĔĶĕŀĚĶŃĭĭĮĢŇĭńĨŇĔŅĶȮŏĝƞĬȮĔŅĶěńħĔŅĶ

ĔĶŃĭĺĬĔŅĶȮĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěņȮĔŅĶ

ěńħĔŅĶŀŋĮĔĶĦƢȮŐĸŃĶŃĭĭœĲĸƢ 

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭıĶƟŀĴ

ĳŅıĮĶŃĔŀĭŐĸŃŐŀĬŇŏĴĝńĬ 

2. ĔŅĶěņĸŀĚĔŅĶĪņĚŅĬĕŀĚȮCPU ŐĸŃ

ľĬƞĺĵėĺŅĴěņ 

3. ĔŅĶĻŉĔļŅŏĮĶňĵĭŏĪňĵĭĽĩŅĮƤĨĵĔĶĶĴ

ėŀĴıŇĺŏĨŀĶƢ 

4. ĔŅĶĪħĸŀĚĮĢŇĭńĨŇĔŅĶ

ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 

5. ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĪňŗŏĬƟĬ

ĮĶŃĽŇĪīŇĳŅıŐĸŃĔŅĶěńħĔŅĶĪĶńıĵŅĔĶ 

6. ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıĶŃĭĭ 

7. ĔŅĶĻŉĔļŅŐĬĺėŇħĕŀĚŏėĶŊŗŀĚŏĽĴŊŀĬȮ 

8. ĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴŏĔňŗĵĺĔńĭľńĺĕƟŀĪňŗ

ĬƞŅĽĬŒě 

9. ĔŅĶĭƟŅĬŐĸŃŐĭĭİƗĔľńħĪĭĪĺĬ 

1. ĔŅĶĽŀĭĕƟŀŏĕňĵĬĔĸŅĚĳŅėŐĸŃĮĸŅĵ

ĳŅė 

2. ĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĔŅĶĮĶŃŏĴŇĬěŅĔőėĶĚĚŅĬĵƞŀĵ 

4. ĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĭƟŅĬŐĸŃ

ŐĭĭİƗĔľńħ 

5. ĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬ

ŏĶňĵĬŐĸŃĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴȮ 

6. ĮĶŃŏĴŇĬĔŅĶĬņŏĽĬŀįĸĔŅĶĻŉĔļŅ

ľĶŊŀĔŅĶĺŇŏėĶŅŃľƢ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

subsystems; processor systems design; organization of 

the CPU; performance; performance enhancements; 

virtual machines; parallel processor from client to 

cloud, GPU, TPU; RISC-V architecture; Operating system 

concept; design principles; concurrency; scheduling and 

dispatch; memory management; virtual memory; 

device management; security and protection; file 

systems; system performance evaluation; System 

requirements and specifications; system design; system 

integration; system testing and evaluation; Operating 

Systems in Embedded System, Automotive and Aircraft. 

5. ĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭ

ėŀĴıŇĺŏĨŀĶƢ 

6. ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĽĩŅĮƤĨĵĔĶĶĴ

ėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶŒĬŏĕňĵĬ

őĮĶŐĔĶĴŒľƟĴňĮĶŃĽŇĪīŇĳŅıȮĪńŘĚĪŅĚħƟŅĬėĺŅĴŏĶŖĺȮ

ŐĸŃĔŅĶŒĝƟĪĶńıĵŅĔĶĪňŗėŋƟĴėƞŅ 

Learning outcomes: Students are able to 

1. explain the fundamental principles 

and abstract concepts related to 

computer architecture and operating 

systems 

2. describe the components, structure, 

and functions of the central processing 

unit (CPU), memory, input/output 

systems, and storage devices 

3. compare and analyze various types of 

computer architectures, including RISC-V 

architecture and architectures designed 

for parallel processing such as GPUs and 

TPUs 

10. őėĶĚĚŅĬĵƞŀĵŏĔňŗĵĺĔńĭĔŅĶĮĶŃŏĴŇĬ

ĮĶŃĽŇĪīŇĳŅıľĶŊŀĔŅĶěńħĔŅĶĪĶńıĵŅĔĶ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

4. explain the principles and mechanisms 

of resource management in operating 

systems, such as process management, 

memory management, device 

management, and file systems 

5. analyze and evaluate the performance 

of computer systems 

6. apply knowledge and understanding of 

computer architecture and operating 

systems to write efficient programs in 

terms of speed and resource utilization 

240-231 ĝŋħĺŇĝŅĺŇĻĺĔĶ 

ĶŃĭĭėĸŅĺħƢ 

&Module: CloudȮEngineer' 

4((3)-2-7) 

ŐĬĺėŇħĔŅĶěņĸŀĚŏĽĴŊŀĬěĶŇĚĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮŐĬĺėŇħĔŅĶ

ĮĶŃĴĺĸįĸŐĭĭėĸŅĺħƢȮŏĪėőĬőĸĵňĪňŗĶŀĚĶńĭȮŏĪėőĬőĸĵňĔŅĶ

ěņĸŀĚŏĽĴŊŀĬěĶŇĚȮĔŅĶěņĸŀĚŏĽĴŊŀĬěĶŇĚĕŀĚĶŃĭĭěńħŏĔŖĭĕƟŀĴŌĸȮ

ıŊŘĬģŅĬŏėĶŊŀĕƞŅĵĽņľĶńĭĔŅĶĮĶŃĴĺĸįĸŐĭĭėĸŅĺħƢȮĮƤĠľŅħƟŅĬ

ėĺŅĴĮĸŀħĳńĵȮėŋĦĸńĔļĦŃĔŅĶěņĸŀĚŏĽĴŊŀĬěĶŇĚȮĔŅĶŀŀĔŐĭĭ

ŐıĸĨĲŀĶƢĴĔŅĶĮĶŃĴĺĸįĸŐĭĭėĸŅĺħƢȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ

ĮĶńĭĕĬŅħȮŐĬĺőĬƟĴĔŅĶĮĶŃĴĺĸįĸŐĭĭėĸŅĺħƢȮŏėĶŊŗŀĚĴŊŀŐĸŃ

ĮĢŇĭńĨŇĔŅĶĭĬėĸŅĺħƢ 

Virtualization Concepts of Computer Systems; Cloud 

Computing Concepts; Enabling Technologies; 

1. ŀīŇĭŅĵŐĸŃŐĵĔŐĵŃĮĶŃŏĳĪĕŀĚ

ĽĩŅĮƤĨĵĔĶĶĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮŒĬĔŅĶ

ĮĶŃĴĺĸįĸŐĭĭėĸŅĺħƢȮŐĸŃŏĪėőĬőĸĵňȮ

Virtualization ĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟ 

2. ĺŇŏėĶŅŃľƢŐĸŃĺŇěŅĶĦƢĽĩŅĮƤĨĵĔĶĶĴĶŃĭĭ

ėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶĮĶŃĴĺĸįĸŐĭĭėĸŅĺħƢȮŐĸŃ

ŏĪėőĬőĸĵňȮVirtualization ĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟ 

3. ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃıńĥĬŅŐŀĮıĸŇŏėĝńĬĭĬ

ĶŃĭĭėĸŅĺħƢŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮœħƟ 

Learning outcomes: Students are able to 

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭŐĸŃĔŅĶĽŅīŇĨ

ŏĪėőĬőĸĵňėĸŅĺħƢ 

2. ĮĢŇĭńĨŇĔŅĶĽĶƟŅĚŐĸŃěńħĔŅĶȮVM ĭĬ

ėĸŅĺħƢ 

3. ĔŅĶĻŉĔļŅŐĸŃŏĮĶňĵĭŏĪňĵĭȮCloud 

Service Providers 

Workshop  

4. ĔŅĶŒĝƟĚŅĬȮContainerization 

5. ĔŅĶŀŀĔŐĭĭĽĩŅĮƤĨĵĔĶĶĴėĸŅĺħƢ

ĽņľĶńĭȮUse Case 

1. ĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĔŅĶĮĶŃŏĴŇĬőėĶĚĚŅĬĔĸŋƞĴ 

4. ĔŅĶĮĶŃŏĴŇĬĶŅĵĚŅĬĔŅĶĻŉĔļŅŐĸŃ

ŏĮĶňĵĭŏĪňĵĭ 

5. ĔŅĶĮĶŃŏĴŇĬįĸĚŅĬȮWorkshop 

6. ĮĶŃŏĴŇĬĬņŏĽĬŀįĸĚŅĬ 

7. ĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶŐĔƟœĕĮƤĠľŅ 

8. ĮĶŃŏĴŇĬĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬ

ŐĸŃĔŅĶŀĳŇĮĶŅĵ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

Virtualization Technology; Storage Virtualization; 

Network Basics for Cloud Computing; Security Issues; 

Virtualization Features; Design of Cloud Computing 

Platforms; Scalability; Cloud Computing Trends; Cloud-

based Tools and Laboratories 

1. explain and distinguish between types 

of computer system architectures used in 

cloud computing and various 

virtualization technologies 

2. analyze and critique computer system 

architectures for cloud computing and 

different types of virtualization 

technologies 

3. select appropriate tools and develop 

applications on various cloud computing 

platforms 

6. ĔŅĶŐĔƟœĕĮƤĠľŅŐĸŃėĺŅĴĮĸŀħĳńĵ

ĭĬėĸŅĺħƢ 

7. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅľĶŊŀȮDeploy 

ŐŀĮıĸŇŏėĝńĬĭĬėĸŅĺħƢ 

8. ĔŅĶŏĽĺĬŅľĶŊŀĭĶĶĵŅĵıŇŏĻļěŅĔ

įŌƟŏĝňŗĵĺĝŅĠħƟŅĬėĸŅĺħƢ 

240-314 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗ 

ėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ 

&Module : CyberȮSecurity'  

OfficerȮȮ4((3)-2-7) 

ıŊŘĬģŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮĔŅĶĮĶŃŏĴŇĬŐĸŃěńħĔŅĶ

ėĺŅĴŏĽňŗĵĚėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮĳńĵėŋĔėŅĴŐĸŃĔŅĶ

ĮƚŀĚĔńĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵ

ĕŀĚĶŃĭĭėĺĭėŋĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĽņėńĠȮĔŅĶŀŀĔŐĭĭŐĸŃ

ĔŅĶĶńĔļŅėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĶŃĭĭœĞŏĭŀĶƢĪŅĚĔŅĵĳŅıȮ

ĔŅĶŐŁŖĔĕƟŀĴŌĸŀĵƞŅĚĴňěĶŇĵīĶĶĴȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮƚŀĚĔńĬ

ĞŀĲĨƢŐĺĶƢĪňŗŏĮƦĬŀńĬĨĶŅĵȮĔŅĶěńħĔŅĶŀŋĭńĨŇĔŅĶĦƢȮĴŅĨĶģŅĬėĺŅĴ

ĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮėĺŅĴŏĮƦĬĽƞĺĬĨńĺȮĔŅĶŏĕƟŅĶľńĽȮėĺŅĴ

ĴńŗĬėĚĮĸŀħĳńĵŏėĶŊŀĕƞŅĵȮĔĶĦňĻŉĔļŅěŅĔĳŅėīŋĶĔŇěĪŅĚĔŅĶŐıĪĵƢ

ľĶŊŀŀŋĨĽŅľĔĶĶĴ 

1. ĺŇŏėĶŅŃľƢŐĸŃĶŃĭŋĳńĵėŋĔėŅĴŐĸŃĝƞŀĚőľĺƞħƟŅĬ

ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢĕŀĚŀĚėƢĔĶœħƟ 

2. ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃŏĪėĬŇėŒĬĔŅĶĨŀĭĽĬŀĚ

ĨƞŀĳńĵėŋĔėŅĴĪŅĚœĞŏĭŀĶƢœħƟ 

3. ŀŀĔŐĭĭŐĸŃŒĝƟĔŅĶėĺĭėŋĴėĺŅĴĴńŗĬėĚ

ĮĸŀħĳńĵħƟŅĬœĞŏĭŀĶƢıŊŘĬģŅĬŏıŊŗŀĮƚŀĚĔńĬĳńĵ

ėŋĔėŅĴĨŅĴĪňŗĔġľĴŅĵĔņľĬħœħƟ 

4. ĪņĚŅĬŏĮƦĬĪňĴĪńŘĚŒĬģŅĬŃįŌƟĬņŐĸŃįŌƟĨŅĴ

ŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĚŅĬœħƟ 

1. ěńħĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭŐĸŃĔĶĦňĻŉĔļŅ 

2. ĻŉĔļŅĴŅĨĶģŅĬŐĸŃĔġľĴŅĵėĺŅĴ

ĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢȮ 

3. ĸĚĮĢŇĭńĨŇĔŅĶȮEthical Hacking 

4. ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶ

ěńħĔŅĶėĺŅĴŏĽňŗĵĚħƟŅĬėĺŅĴĴńŗĬėĚ

ĮĸŀħĳńĵœĞŏĭŀĶƢ 

5. ŐĬŃĬņŏėĶŊŗŀĚĴŊŀŐĸŃŏĪėĬŇėıŊŘĬģŅĬ

ŒĬĔŅĶĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĕŀĚĞŀĲĨƢŐĺĶƢ

ĪňŗŏĮƦĬŀńĬĨĶŅĵ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭ 

2. ĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬ 

3. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

4. ĔŅĶĪħĽŀĭĮŅĔŏĮĸƞŅ 

5. ĮĶŃŏĴŇĬėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĪňŗŒľƟėƟĬėĺƟŅŐĸŃ

ĔŅĶİƗĔĮĢŇĭńĨŇ 

7. ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ

ĔŇěĔĶĶĴ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

Cybersecurity fundamental; cybersecurity risk 

assessment and management; cybersecurity threats 

and defense; critical infrastructure control systems 

security; designing and securing cyber-physical systems; 

ethical hacking; malicious software analysis and 

defense; incident handling; cybersecurity standards; 

privacy; cryptography; network security; case studies 

from medical or industrial business sectors 

5. ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚŒľƟŐĔƞįŌƟĴň

ĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬŀĚėƢĔĶœħƟĩŌĔĨƟŀĚ 

6. ŒĝƟŏėĶŊŗŀĚĴŊŀĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĪňŗ

ŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢŏıŊŗŀ

ĔŅĶŏĶňĵĬĶŌƟŐĸŃĮĶŃĵŋĔĨƢŒĝƟĚŅĬœħƟ 

Learning outcomes: Students are able to 

1. analyze and identify cybersecurity 

threats and vulnerabilities within an 

organization 

2. select appropriate tools and 

techniques to respond to cyber threats 

3. design and implement basic 

cybersecurity controls to prevent threats 

in compliance with legal requirements 

4. Work effectively as both a leader and 

a team member to achieve project goals 

5. communicate and present relevant 

information accurately to organizational 

stakeholders 

6. ěņĸŀĚĽĩŅĬĔŅĶĦƢĔŅĶŏĔŇħŏľĨŋĔŅĶĦƢ

ħƟŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢȮŐĸŃŒľƟ

ĬńĔŏĶňĵĬİƗĔĮĢŇĭńĨŇĔŅĶĨŅĴĕńŘĬĨŀĬĔŅĶ

ěńħĔŅĶŀŋĭńĨŇĔŅĶĦƢ 

7. ĴŀĭľĴŅĵŒľƟĬńĔŏĶňĵĬŀŀĔŐĭĭĶŃĭĭ

ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŏĭŊŘŀĚĨƟĬĽņľĶńĭ

ŀĚėƢĔĶľĶŊŀĶŃĭĭĪňŗĔņľĬħ 

8. ĔŅĶĪņĚŅĬĔĸŋƞĴŐĸŃĔŅĶĬņŏĽĬŀȮ 

ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĽŊĭėƟĬĕƟŀĴŌĸėĺŅĴĴńŗĬėĚ

Įĸŀħĳńĵ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

6. utilize information tools to research 

cybersecurity-related data for learning 

and practical application 

240-315 ĝŋħĺŇĝŅĬńĔıńĥĬŅ 

ĶŃĭĭİƤĚĨńĺ 

&Module : Embedded 

System Developer' 

6((4)-4-10) 

ŏĪėőĬőĸĵňĶŃĭĭİƤĚĨńĺȮŁŅĶƢħŐĺĶƢĶŃĭĭİƤĚĨńĺȮĞŀĲĨƢŐĺĶƢĶŃĭĭİƤĚ

ĨńĺȮœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĪňŗŒĝƟĚŅĬŒĬĶŃĭĭİƤĚĨńĺȮőĮĶŐĔĶĴİƤĚĨńĺȮ

ĔŅĶĮĶŃĴĺĸįĸŐĭĭıĸńĚĚŅĬĨŗņȮĳŅĺŃľĸńĭȮĔŅĶŀŀĔŐĭĭĶŃĭĭ

ŏĝŊŗŀĩŊŀœħƟȮĶŃŏĭňĵĭĺŇīňĔŅĶŐĸŃĔŅĶŀŀĔŐĭĭȮŏėĶŊŀĕƞŅĵĶŃĭĭİƤĚĨńĺȮ

ĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃĶŃĭĭĽńĠĠŅĦŐĭĭįĽĴȮĔŅĶĮĶŃĴĺĸįĸ

ĮƤĠĠŅĮĶŃħŇļģƢĪňŗĕŀĭŏėĶŊŀĕƞŅĵȮĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĶŃĭĭ

ŏĺĸŅěĶŇĚŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮĔŅĶĽŊŗŀĽŅĶĕŀĚĶŃĭĭėĺĭėŋĴŒĬ

ĵŅĬĵĬĨƢŐĸŃŀŅĔŅĻĵŅĬȮĴŅĨĶģŅĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢĶŃĭĭ

İƤĚĨńĺȮISO04040ȮŐĸŃȮAUTOSAR őěĪĵƢŐĸŃĮƤĠľŅěĶŇĚŒĬĔĸŋƞĴ

ŏĔļĨĶȮĔĸŋƞĴŀŅľŅĶŐĸŃĽŋĕĳŅıȮŐĸŃŏĴŊŀĚŀńěĜĶŇĵŃ 

Embedded systems technology; embedded system 

hardware; embedded system software; embedded 

microcontrollers; embedded programs; low-power 

computing; sleep modes; reliable system design; design 

and methodologies; network embedded systems; 

interfacing and mixed-signal systems; entrepreneurship; 

real-time system and programming; automotive and 

aircraft control system communication; embedded 

1. ŀŀĔŐĭĭĶŃĭĭİƤĚĨńĺŒľƟĪņĚŅĬĪňŗĴňĶŃħńĭėĺŅĴ

ĬƞŅŏĝŊŗŀĩŊŀĽŌĚ 

2. ŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮıńĥĬŅȮĶŃĭĭĽĴŀĚĔĸİƤĚ

ĨńĺĨŅĴŐĬĺĪŅĚĴŅĨĶģŅĬȮMISRA œħƟ 

3. ĮĶŃĵŋĔĨƢŒĬĔŅĶŒĝƟĚŅĬĭĶŇĔŅĶėĸŅĺħƢȮıĶƟŀĴ

ĮĶńĭŐĨƞĚĽƞĺĬĨŇħĨƞŀĔńĭįŌƟŒĝƟŒľƟĨĶĚĨŅĴėĺŅĴ

ĨƟŀĚĔŅĶĕŀĚľĬƞĺĵĚŅĬĪňŗĶƞĺĴĪņĚŅĬ 

4. ěņŐĬĔŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔŇħěŅĔĔŅĶĬņĶŃĭĭ

İƤĚĨńĺȮœĮŒĝƟŒĬĽĳŅĺŃŐĺħĸƟŀĴĪňŗŐĨĔĨƞŅĚœĮěŅĔ

ľƟŀĚıńĥĬŅȮŐĸŃŒĝƟŏĺĸŅŀńĬĽńŘĬŒĬĔŅĶŐĔƟĮƤĠľŅ

ħńĚĔĸƞŅĺ 

5. ŐĵĔŐĵŃĕƟŀŏħƞĬĕƟŀħƟŀĵĕŀĚĨńĺĮĶŃĴĺĸįĸĶŋƞĬ

ŒľĴƞȮŕȮĪňŗĴňĔŅĶĮĶńĭŏĮĸňŗĵĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ

ĨĸŀħěĬŏĸŊŀĔĨńĺĮĶŃĴĺĸįĸĪňŗŏľĴŅŃĽĴĪňŗěŃ

ĬņœĮĮĶŃĵŋĔĨƢŒĬĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚ

ĨńĺŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚőěĪĵƢĪňŗ

œħƟĶńĭěŅĔľĬƞĺĵĚŅĬėŌƞėĺŅĴĶƞĺĴĴŊŀ 

Learning outcomes: Students are able to 

1. ěńħĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭŐĸŃĔŅĶĽŅīŇĨ

ŁŅĶƢħŐĺĶƢ/ĞŀĲĨƢŐĺĶƢİƤĚĨńĺ 

2. ĮĢŇĭńĨŇĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽņľĶńĭ

œĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 

3. ĪņȮWorkshop ĔŅĶŀŀĔŐĭĭŐĸŃ

ĽĶƟŅĚĨƟĬŐĭĭĶŃĭĭİƤĚĨńĺ 

4. ĔŅĶĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅȮ 

5. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅĶŃĭĭİƤĚĨńĺ 

6. ĔŅĶŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭĔŅĶĮĶŃĴĺĸįĸ

ıĸńĚĚŅĬĨŗņŐĸŃĳŅĺŃľĸńĭ 

7. ĔŅĶĬņŏĽĬŀŐĸŃĔŅĶŀĳŇĮĶŅĵįĸĚŅĬ 

1. ĔŅĶĽŀĭĕƟŀŏĕňĵĬĔĸŅĚĳŅėȮŐĸŃ

ĮĸŅĵĳŅė 

2. ĔŅĶĽŀĭĵƞŀĵ 

3. ĔŅĶĮĶŃŏĴŇĬįĸĮĢŇĭńĨŇĔŅĶ 

4. ĔŅĶĮĶŃŏĴŇĬįĸőėĶĚĚŅĬĔĸŋƞĴ 

5. ĔŅĶĮĶŃŏĴŇĬĶŅĵĚŅĬĔĶĦňĻŉĔļŅ 

6. ĔŅĶĽńĚŏĔĨĔŅĶĦƢŐĸŃĮĶŃŏĴŇĬ7. ĔŅĶ

ĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬ 

8. ĔŅĶĽŀĭĮĢŇĭńĨŇ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

software development standards ISO 26262 and 

AUTOSAR; AI edge computing; real case studies from 

agriculture, food and healthcare, and smart city sectors 

1. design embedded systems to operate 

with high reliability 

2. design, improve, and develop 

embedded systems in accordance with 

the MISRA standard 

3. apply cloud services and customize 

user interfaces to meet the specific 

requirements of collaborating 

organizations 

4. identify and resolve issues arising from 

deploying embedded systems in 

environments different from 

development labs and address such 

problems within a short time frame 

5. differentiate the strengths and 

weaknesses of emerging processors, 

which are constantly evolving, and 

select appropriate processors for 

embedded system design in accordance 

with the needs specified by partner 

organizations 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

240-334 ĝŋħĺŇĝŅĬńĔıńĥĬŅ 

őĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬ 

őĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗ 

&Module: MobileȮ

ApplicationȮDeveloper' 

6((4)-4-10) 

ľĸńĔĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĴŊŀĩŊŀȮĔŅĶıńĥĬŅĽƞĺĬĨŇħĨƞŀįŌƟŒĝƟ

ŐĸŃĽƞĺĬĮĶŃĴĺĸįĸľĸńĚĭƟŅĬȮĔĶŃĭĺĬĔŅĶȮDevOps 

ŀĚėƢĮĶŃĔŀĭĔŅĶŐĽħĚįĸȮĔŅĶěńħŏĸĵƢŏŀŅĨƢŐĭĭĨŀĭĽĬŀĚȮĔŅĶ

ěńħĔŅĶĽĩŅĬŃȮĔŅĶĬņĪŅĚŒĬŐŀĮıĸŇŏėĝńĬȮĔŅĶĭŌĶĦŅĔŅĶĔńĭȮ

REST API ĔŅĶěńħŏĔŖĭĕƟŀĴŌĸȮĭĶŇĔŅĶėĸŅĺħƢȮĔŅĶıńĥĬŅȮAPI ĔŅĶ

ĨĶĺěĽŀĭĽŇĪīŇśȮĔŅĶĪħĽŀĭȮĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸŏĝŇĚĺńĨĩŋȮĔŅĶ

ĮĶńĭŒĝƟĚŅĬħƟĺĵėŀĬŏĪĬŏĬŀĶƢȮĽĩŅĮƤĨĵĔĶĶĴœĴőėĶŏĞŀĶƢĺŇĽȮĔŅĶ

ĪħĽŀĭŀńĨőĬĴńĨŇȮĔŅĶĭŌĶĦŅĔŅĶŐĸŃĽƞĚĴŀĭŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶ

ıńĥĬŅőėĶĚĚŅĬĮĶŃĵŋĔĨƢȮĔĶĦňĻŉĔļŅ 

Mobile application development principles; frontend 

and backend development; DevOps processes; UI 

components; responsive layouts; state management; 

navigation, REST API integration; data storage; cloud 

services; API development; authentication; testing; 

object-relational mapping; containerized deployment; 

microservice architecture; automated testing; 

continuous integration and delivery; applied project 

development; case studies. 

1. ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶıńĥĬŅŐŀĮ

ıĸŇŏėĝńĬĴŊŀĩŊŀȮĽƞĺĬĨŇħĨƞŀįŌƟŒĝƟȮĽƞĺĬĮĶŃĴĺĸįĸ

ľĸńĚĭƟŅĬȮŐĸŃĔĶŃĭĺĬĔŅĶȮDevOps ŒĬĔŅĶ

ıńĥĬŅŐŀĮıĸŇŏėĝńĬĴŊŀĩŊŀȮ 

2. ŀŀĔŐĭĭŐĸŃıńĥĬŅŐŀĮıĸŇŏėĝńĬĴŊŀĩŊŀĕƟŅĴ

ŐıĸĨĲŀĶƢĴȮőħĵŒĝƟŀĚėƢĮĶŃĔŀĭĔŅĶŐĽħĚįĸȮ

ĔŅĶěńħĔŅĶĽĩŅĬŃȮŐĸŃĔŅĶĭŌĶĦŅĔŅĶĔńĭȮREST 

API ŀĵƞŅĚŏľĴŅŃĽĴ 

3. ĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĔŅĶĪħĽŀĭŀńĨőĬĴńĨŇȮĔŅĶ

ĮĶńĭŒĝƟĚŅĬħƟĺĵėŀĬŏĪĬŏĬŀĶƢȮŐĸŃĔĶŃĭĺĬĔŅĶȮ

CI/CD ŏıŊŗŀıńĥĬŅŐĸŃĮĶńĭĮĶŋĚėŋĦĳŅıĕŀĚŐŀĮ

ıĸŇŏėĝńĬĴŊŀĩŊŀ 

4. ıńĥĬŅŐĸŃĭŌĶĦŅĔŅĶĽƞĺĬĮĶŃĴĺĸįĸľĸńĚ

ĭƟŅĬĔńĭŐŀĮıĸŇŏėĝńĬĴŊŀĩŊŀȮȮĔŅĶěńħĔŅĶ

ģŅĬĕƟŀĴŌĸȮŐĸŃĔŅĶĨĶĺěĽŀĭĽŇĪīŇśŀĵƞŅĚ

ŏľĴŅŃĽĴ 

5. ĪņĚŅĬĶƞĺĴĔńĭĪňĴȮŏıŊŗŀŀŀĔŐĭĭŐĸŃıńĥĬŅ

őėĶĚĚŅĬŐŀĮıĸŇŏėĝńĬĴŊŀĩŊŀĪňŗĨŀĭĽĬŀĚėĺŅĴ

ĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟȮĳŅĵŒĨƟĔĶŀĭěĶĶĵŅĭĶĶĦ

ĺŇĝŅĝňıħƟŅĬėŀĴıŇĺŏĨŀĶƢ 

Learning outcomes: Students are able to 

1. ĽŀĬőħĵĔŅĶĭĶĶĵŅĵ 

2. ĸĚĴŊŀĮĢŇĭńĨŇĔŅĶĽĶƟŅĚȮUI ŐĸŃěńħĔŅĶȮ

Layout 

3. Workshop ĔŅĶěńħĔŅĶȮState ŐĸŃȮ

Navigation 

4. ĔŅĶĭŌĶĦŅĔŅĶĔńĭȮREST API 

Practice 

5. ĔŅĶıńĥĬŅȮBackend ŏĭŊŘŀĚĨƟĬŐĸŃ

ĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸ 

6. Workshop ĔŅĶĨĶĺěĽŀĭĽŇĪīŇś

įŌƟŒĝƟĚŅĬ 

7. ĔŅĶŏĶňĵĬĶŌƟŐĸŃĮĢŇĭńĨŇĔŅĶĪħĽŀĭ

ŀńĨőĬĴńĨŇ 

8. ĔŅĶŏĶňĵĬĶŌƟŐĸŃĮĢŇĭńĨŇĔŅĶȮCI/CD ŐĸŃȮ

Containerization 

9. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅŐŀĮıĸŇŏėĝńĬĴŊŀ

ĩŊŀ 

10. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃĔĶĦňĻŉĔļŅ 

1. ĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĔŅĶĮĶŃŏĴŇĬįĸĮĢŇĭńĨŇĔŅĶĽĶƟŅĚȮUI 

ŐĸŃȮLayout 

3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĭŌĶĦŅĔŅĶȮREST 

API 

4. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶıńĥĬŅȮBackend 

ŐĸŃěńħĔŅĶģŅĬĕƟŀĴŌĸ 

5. ĮĶŃŏĴŇĬįĸĔŅĶĪħĽŀĭŀńĨőĬĴńĨŇ 

6. ĮĶŃŏĴŇĬįĸőėĶĚĚŅĬĔĸŋƞĴ 

7. ĮĶŃŏĴŇĬĔŅĶĬņŏĽĬŀőėĶĚĚŅĬ 

8. ĮĶŃŏĴŇĬĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬ

ŐĸŃĔŅĶŀĳŇĮĶŅĵ 

9. ĮĶŃŏĴŇĬėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŒĬĔŅĶ

ŏĶňĵĬĶŌƟŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ

ŀĳŇĮĶŅĵ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

1. explain the fundamental principles of 

mobile application development, 

including user interfaces, backend 

processing, and DevOps processes for 

mobile apps 

2. design and develop cross-platform 

mobile applications using appropriate UI 

components, state management, and 

integration with REST APIs 

3. apply automated testing techniques, 

container-based deployment, and CI/CD 

processes to enhance the development 

and quality of mobile applications 

4. develop and integrate backend 

services with mobile applications, 

including database management and 

authentication 

5. collaborate with a team to design and 

develop mobile application projects that 

meet user needs, while adhering to 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 106 

 

ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

professional ethics in the field of 

computing 

240-335 ĝŋħĺŇĝŅĬńĔıńĥĬŅ 

ŐĸŃŀŀĔŐĭĭŏĔĴ 

&Module: GameȮDesign 

and Developer' 

6((4)-4-10) 

ŀĚėƢĮĶŃĔŀĭŏĔĴȮŐıĸĨĲŀĶƢĴȮőľĴħįŌƟŏĸƞĬȮŏĮƚŅľĴŅĵȮĮĶŃŏĳĪȮ

ŀĚėƢĮĶŃĔŀĭįŌƟŏĸƞĬȮĳŅļŅőĮĶŐĔĶĴŏĔĴȮĽĩŅĮƤĨĵĔĶĶĴŏĔĴȮ

ŐĬĺėŇħĪŅĚėĦŇĨĻŅĽĨĶƢȮĔŅĶĨĶĺěěńĭĔŅĶĝĬĔńĬȮŐŀĬŇŏĴĝńĬȮ

ĮƤĠĠŅĮĶŃħŇļģƢȮĔŅĶŀŀĔŐĭĭŏĔĴȮĔŅĶıńĥĬŅŏĔĴȮĔŅĶĨĸŅħŐĸŃ

ĔŅĶĭņĶŋĚĶńĔļŅȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮĶŃĭĭģŅĬĕƟŀĴŌĸȮĔĶĦňĻŉĔļŅ

ĪňŗĪńĬĽĴńĵȮĔĶĦňĻŉĔļŅěĶŇĚěŅĔĳŅėīŋĶĔŇěĪŅĚĔŅĶŐıĪĵƢľĶŊŀ

ŀŋĨĽŅľĔĶĶĴ 

Game elements; platforms; player modes; goals; 

genres; player elements; game programming languages; 

game architecture; mathematical concepts; collision 

detection; animation; artificial intelligence; game 

design; game development; marketing and 

maintenance; software engineering; database system; 

various cutting-edge case studies; real case studies from 

medical or industrial business sectors 

1. ŀīŇĭŅĵȮŀĚėƢĮĶŃĔŀĭĨƞŅĚȮŕȮĕŀĚŏĔĴȮŏĝƞĬȮ

ŐıĸĨĲŀĶƢĴȮőľĴħįŌƟŏĸƞĬȮŏĮƚŅľĴŅĵȮĮĶŃŏĳĪȮ

ŐĸŃĽƞĺĬĮĶŃĔŀĭĕŀĚįŌƟŏĸƞĬȮıĶƟŀĴĪńŘĚŏĕƟŅŒě

ľĸńĔĔŅĶıŊŘĬģŅĬŒĬĔŅĶŀŀĔŐĭĭŏĔĴ. 

2. ŀŀĔŐĭĭȮŐĸŃıńĥĬŅȮŏĔĴȮħƟĺĵĽĩŅĮƤĨĵĔĶĶĴ

ĕŀĚŏĔĴȮŐĸŃĶŃĭĭĮƤĠĠŅĮĶŃħŇļģƢĪňŗŏľĴŅŃĽĴ

ĔńĭĔŅĶĪņĚŅĬĶƞĺĴĔńĬŒĬĪňĴıńĥĬŅ 

3. ĬņŏĽĬŀȮŐĬĺėŇħĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅŏĔĴȮ

ıĶƟŀĴĪńŘĚĺŇīňĔŅĶĽŊŗŀĽŅĶįĸĸńıīƢĕŀĚőėĶĚĔŅĶ

ŀŀĔŐĭĭŏĔĴŒĬĶŌĮŐĭĭĪňŗĩŌĔĨƟŀĚŐĸŃĝńħŏěĬ 

4. ĪņĚŅĬĶƞĺĴĔńĭĪňĴȮŏıŊŗŀŀŀĔŐĭĭŐĸŃıńĥĬŅ

ŏĔĴȮŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĚŅĬĪňŗœħƟĶńĭ

ĴŀĭľĴŅĵ 

Learning outcomes: Students are able to 

1. explain various components of games 

such as platforms, player modes, goals, 

types, and player elements, as well as 

understand the fundamental principles 

of game design 

1. ĽŀĬőħĵĔŅĶĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭ 

2. ĸĚĮĢŇĭńĨŇĔŅĶĽĶƟŅĚŏĔĴŏĭŊŘŀĚĨƟĬħƟĺĵȮ

Game Engine 

3. Workshop ĔŅĶŀŀĔŐĭĭŏĔĴ 

4. ĔŅĶŏĶňĵĬĶŌƟŐĸŃĮĶŃĵŋĔĨƢŒĝƟ 

5. ŐĬĺėŇħĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢŒĬ

ŏĔĴ 

6. ĔŅĶıńĥĬŅȮAI ĽņľĶńĭŏĔĴ 

7. ĔŅĶĬņŏĽĬŀŐĬĺėŇħĔŅĶŀŀĔŐĭĭŏĔĴ 

8. ĔŅĶĪņĚŅĬĔĸŋƞĴıńĥĬŅŏĔĴ 

9. ĔŅĶĪħĽŀĭŏĔĴŐĸŃŒľƟĕƟŀŏĽĬŀŐĬŃ 

10. ĔŅĶĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅ

ŏĔĴ 

1. ĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬįĸĮĢŇĭńĨŇĔŅĶĽĶƟŅĚŏĔĴ

ŏĭŊŘŀĚĨƟĬ 

3. ĔŅĶĮĶŃŏĴŇĬįĸĚŅĬĔŅĶŀŀĔŐĭĭŏĔĴ 

4. ĮĶŃŏĴŇĬįĸĔŅĶĮĶŃĵŋĔĨƢŒĝƟ

ėĦŇĨĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢŒĬŏĔĴ 

5. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶıńĥĬŅȮAI ŒĬŏĔĴ 

6. ĔŅĶĮĶŃŏĴŇĬįĸőėĶĚĚŅĬĔĸŋƞĴıńĥĬŅ

ŏĔĴ 

7. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĬņŏĽĬŀŐĬĺėŇħ

ĔŅĶŀŀĔŐĭĭŏĔĴ 

8. ĮĶŃŏĴŇĬĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĝńŘĬŏĶňĵĬ

ŐĸŃĔŅĶŀĳŇĮĶŅĵ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

2 design and develop games using 

appropriate game architectures and 

artificial intelligence systems suitable for 

team-based development 

3. present game design and development 

concepts and effectively communicate 

project outcomes in a clear and 

appropriate format 

4. collaborate with a team to design and 

develop games in order to achieve 

assigned project goals 

240-354 ĝŋħĺŇĝŅĺŇĻĺĔĶ 

őėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŀĕƞŅĵ 

&Module: Network  

InfrastructureȮEngineer' 

6((4)-4-10) 

ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĶŃĭĭŏėĶŊŀĕƞŅĵȮĔŅĶ

ŏĝŊŗŀĴĨƞŀŏėĶŊŀĕƞŅĵœŀıňĪńŘĚȮIPv4 ŐĸŃȮIPv6 ĭĶŇĔŅĶœŀıňŐĭĭĨƞŅĚ ŕȮ

ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭėĺŅĴĮĸŀħĳńĵȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀ

ĭĶŇľŅĶěńħĔŅĶĶŃĭĭŏėĶŊŀĕƞŅĵŐĭĭŀńĨőĬĴńĨŇȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶȮ

ĔŅĶİƗĔĨŇħĨńŘĚŏėĶŊŀĕƞŅĵŐĭĭĴňĽŅĵŐĸŃŏėĶŊŀĕƞŅĵœĶƟĽŅĵŒĬ

ĽĩŅĬĔŅĶĦƢěņĸŀĚ 

Network infrastructure fundamentals, IP connectivity, 

IPv4, IPv6, IP services, security fundamentals, 

automation, and programmability. Hands on labs and 

1. ĺŅĚŐįĬĔŅĶĪņĚŅĬȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗ

œħƟěŅĔĝńŘĬŏĶňĵĬȮŏıŊŗŀŐĔƟĮƤĠľŅĨŅĴőěĪĵƢĪňŗœħƟĶńĭ

ĴŀĭľĴŅĵœħƟ 

2. ŀŀĔŐĭĭĶŃĭĭĚŅĬȮĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚ

įŌƟŒĝƟĭĶŇĔŅĶœħƟ 

3. ĴňĪńĔļŃŒĬĔŅĶĨŇħĨńŘĚĶŃĭĭŏėĶŊŀĕƞŅĵȮĨŅĴ

ĶŌĮŐĭĭĪňŗœħƟŀŀĔŐĭĭŐĸŃĺŅĚŐįĬœĺƟ 

4. ĴňĪńĔļŃŒĬĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĴňĪńĔļŃŒĬĔŅĶ

ĬņŏĽĬŀįĸĚŅĬ 

1. ĽŀĬőħĵĔŅĶĭĶĶĵŅĵŐĸŃĽŅīŇĨ 

2. ĮĢŇĭńĨŇĔŅĶėŀĬĲƕĔŀŋĮĔĶĦƢŏėĶŊŀĕƞŅĵ 

3. Workshop ĔŅĶŀŀĔŐĭĭŏėĶŊŀĕƞŅĵ 

4. ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĭĶŇľŅĶěńħĔŅĶ

ŏėĶŊŀĕƞŅĵŐĭĭŀńĨőĬĴńĨŇ 

5. ĔŅĶĨŇħĨńŘĚŏėĶŊŀĕƞŅĵŐĭĭĴňĽŅĵŐĸŃœĶƟ

ĽŅĵ 

6. ĔŅĶŐĔƟœĕĮƤĠľŅŏėĶŊŀĕƞŅĵ 

7. őėĶĚĚŅĬĔĸŋƞĴŀŀĔŐĭĭŐĸŃĨŇħĨńŘĚ

ŏėĶŊŀĕƞŅĵ 

1. ĔŅĶĽŀĭĕƟŀŏĕňĵĬĔĸŅĚĳŅėŐĸŃĮĸŅĵ

ĳŅė 

2. ĔŅĶĽŀĭĵƞŀĵŏĔŖĭėŃŐĬĬ 

3. ĔŅĶĮĶŃŏĴŇĬįĸĮĢŇĭńĨŇĔŅĶėŀĬĲƕĔ

ŏėĶŊŀĕƞŅĵ 

4. ĔŅĶĮĶŃŏĴŇĬįĸĚŅĬĔŅĶŀŀĔŐĭĭ

ŏėĶŊŀĕƞŅĵ 

5. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĕňĵĬőĮĶŐĔĶĴ

ĭĶŇľŅĶěńħĔŅĶŏėĶŊŀĕƞŅĵ 

6. ĔŅĶĮĶŃŏĴŇĬįĸőėĶĚĚŅĬĔĸŋƞĴ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

practical exercises to build real-world networking skills, 

both wired and wireless networks. 

5. ŒĝƟĪńĔļŃėĺŅĴĶŌƟĪňŗœħƟĶńĭěŅĔĝńŘĬŏĶňĵĬŒĬĔŅĶ

ŐĔƟĮƤĠľŅĪňŗœħƟĶńĭŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

Learning outcomes: Students are able to 

1. plan their work and apply the 

knowledge gained in class to solve 

problems based on assigned tasks 

2. design systems according to user 

requirements 

3. demonstrate skills in installing network 

systems based on the planned and 

designed layout 

4. work effectively as a team and present 

their work clearly 

5. use classroom knowledge and skills to 

creatively solve assigned problems 

8. ĔŅĶĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅ 7. ĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶŐĔƟœĕĮƤĠľŅ

ŏėĶŊŀĕƞŅĵ 

240-355 ĝŋħĺŇĝŅĺŇĻĺĔĶ 

ĮĶŃĴĺĸįĸĽĴĶĶĩĬŃĽŌĚ 

&Module : HighȮ

PerformanceȮComputing 

Engineer'ȮȮ6((4)-4-10) 

ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵŏľĨŋĔŅĶĦƢŐĸŃŏĔŇħĕŉŘĬıĶƟŀĴ

ĔńĬȮŀńĸĔŀĶŇĪŉĴŐĭĭĔĶŃěŅĵȮŐĭĭěņĸŀĚĶŃĭĭĔĶŃěŅĵȮėĺŅĴ

ĞńĭĞƟŀĬĕŀĚŀńĸĔŀĶŇĪŉĴȮĳŅĺŃıĶƟŀĴĔńĬȮĔŅĶěńħĔņľĬħĔŅĶŐĸŃ

ĔŅĶĽƞĚȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭȮĶŃĭĭœĲĸƢȮŏėĶŊŗŀĚĴŊŀ

ĺńħĮĶŃĽŇĪīŇĳŅıȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬŐĭĭĔĶŃěŅĵȮĔŅĶĺŇŏėĶŅŃľƢ

ŀŀĔŐĭĭĪħĽŀĭŐĸŃĮĶŃŏĴŇĬįĸĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮőĴŏħĸĔŅĶ

1. ŀīŇĭŅĵĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭ

ĔŅĶĮĶŃĴĺĸįĸĮĶŃĽŇĪīŇĳŅıĽŌĚ 

2. ŏĕňĵĬőĮĶŐĔĶĴŐĭĭĕĬŅĬŏıŊŗŀŒĝƟĮĶŃőĵĝĬƢ

ŁŅĶƢŐĺĨƢĪňŗĴňľĸŅĵľĬƞĺĵĮĶŃĴĺĸįĸœħƟŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇĳŅı 

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭ 

2. ĮĢŇĭńĨŇĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĕĬŅĬ 

3. Workshop ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĺńħ

ĮĶŃĽŇĪīŇĳŅı 

4. ĔŅĶĻŉĔļŅŐĸŃŏĮĶňĵĭŏĪňĵĭ

ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢĽĴĶĶĩĬŃĽŌĚ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

ŏĕňĵĬőĮĶŐĔĶĴŐĭĭĕĬŅĬȮĽĩŅĮƤĨĵĔĶĶĴŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴ

ŐĭĭĕĬŅĬŐĸŃŐĭĭĔĶŃěŅĵȮĔŅĶőĮĶŐĔĶĴŏīĶħȮŏīĶħőıĽŇĔĞƢŐĸŃ

őŀŏıĬŏŀŖĴıňȮŀŅĶƢıňĞňȮŀŅĶƢŏŀŖĴœŀȮŐĸŃŏŀŖĴıňœŀȮőĴŏħĸĔŅĶŏĕňĵĬ

őĮĶŐĔĶĴŐĴŖĭĶňħŇĺĞƢŐĸŃĶŃĭĭœĲĸƢŐĭĭĔĶŃěŅĵȮĔŅĶěńħĔŅĶėŇĺ

ĕƟŀėĺŅĴȮĔŅĶěńħĔņľĬħĔŅĶŐĸŃĔŅĶĪņőľĸħĭŅĸŅĬĞƢȮŀńĸĔŀĶŇĪŉĴ

ĔŅĶĔĶŃěŅĵĕńŘĬĽŌĚȮĔŅĶėņĬĺĦŀŏĬĔĮĶŃĽĚėƢŒĬľĬƞĺĵĮĶŃĴĺĸįĸ

ĔĶŅĲƕĔȮěňıňěňıňĵŌȮĔŅĶĮĶŃĴĺĸįĸŏĺĔŏĨŀĶƢŐĸŃĔŅĶőĮĶŐĔĶĴŏŀĽ

œŀŏŀŖĴħňȮĔŅĶŀŀĔŐĭĭĽĩŅĮƤĨĵĔĶĶĴĪňŗĮĶńĭĕĵŅĵœħƟĕĬŅħŒľĠƞȮ

ĔŅĶėņĬĺĦėĸńĽŏĨŀĶƢȮĶŃĭĭėŀĴıŇĺŏĨŀĶƢĪňŗĶŀĚĶńĭėĺŅĴįŇħĮĔĨŇ 

Event-driven and concurrent programming; distributed 

algorithms; distributed system models; algorithmic 

complexity; concurrency; scheduling and dispatch; 

system performance evaluation; file systems; 

performance measurement tools; distributed 

infrastructure; analyze, design, test, and evaluate 

computer-based system; parallel programming models; 

parallel and distributed architecture and programming; 

threads programming : POSIX thread and OpenMP; 

RPC/RMI and MPI; map-reduce programming model and 

distributed file system; message queue; scheduling and 

load balancing; advanced distributed algorithms; 

3. ĺńħėĺŅĴŏĶŖĺŐĸŃĺŇŏėĶŅŃľƢőĮĶŐĔĶĴŐĭĭ

ĕĬŅĬĪňŗĪņĚŅĬœħƟĭĬľĸŅĵľĬƞĺĵĮĶŃĴĺĸįĸ 

Learning outcomes: Students are able to 

1. explain computer architecture for high-

performance computing 

2. write parallel programs to efficiently 

utilize hardware with multiple processing 

units 

3. measure performance and analyze 

parallel programs running on multiple 

processors 

5. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅőĮĶŐĔĶĴŐĭĭ

ĕĬŅĬ 

6. ŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭȮMapReduce ŐĸŃȮ

Distributed File Systems 

7. ŒľƟĪņĔŅĶĬņŏĽĬŀįĸĚŅĬŐĸŃĔŅĶ

ĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅı 

 

 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

general-purpose computing on graphics processing 

units : GPGPU; vector processing and SIMD 

programming; large scalable architecture design; cluster 

computing; fault tolerance computer system. 

240-374 ĝŋħĺŇĝŅĬńĔıńĥĬŅ 

ĶŃĭĭœŀőŀĪň 

&Module: IoTȮSystem  

Developer'ȮȮ6((4)-4-10) 

ŏĪėőĬőĸĵňĶŃĭĭœŀőŀĪňȮŁŅĶƢħŐĺĶƢœŀőŀĪňȮĞŀĲĨƢŐĺĶƢœŀőŀĪňȮ

ĮĶŃĽŇĪīŇĳŅıħƟŅĬıĸńĚĚŅĬȮĔŅĶŀŀĔŐĭĭĺĚěĶħŇěŇĪńĸœĴőėĶ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮőěĪĵƢŐĸŃĮƤĠľŅěĶŇĚŒĬ

ĔĸŋƞĴŏĔļĨĶȮĔĸŋƞĴŀŅľŅĶŐĸŃĽŋĕĳŅıȮŐĸŃŏĴŊŀĚŀńěĜĶŇĵŃ 

IoT technology; IoT hardware; IoT software; energy 

efficiency; digital microelectronic circuit design; 

entrepreneurship; real case studies from agriculture, 

food and healthcare, and smart city sectors 

1. ŀŀĔŐĭĭĶŃĭĭœŀőŀĪňŒľƟĽŅĴŅĶĩĪņĚŅĬĪňŗĴň

ĶŃħńĭėĺŅĴĬƞŅŏĝŊŗŀĩŊŀ 

2. ŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮıńĥĬŅȮĶŃĭĭœŀőŀĪňŒľƟĴň

ĮĶŃĽŇĪīŇĳŅıŐĨƞĵńĚėĚĔŇĬıĸńĚĚŅĬĨŗņĨŅĴ

ĕƟŀĔņľĬħĪňŗœħƟĶńĭěŅĔľĬƞĺĵĚŅĬėŌƞėĺŅĴĶƞĺĴĴŊŀ 

3. ŏĕƟŅŒěĔŅĶĪņĚŅĬĕŀĚŐıĸĨĲŀĶƢĴœŀőŀĪňȮ

ĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔĶŃĭĭœŀőŀĪňȮŐĸŃĮĶńĭŐĨƞĚ

ĽƞĺĬĨŇħĨƞŀĔńĭįŌƟŒĝƟŒľƟĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚ

ľĬƞĺĵĚŅĬėŌƞėĺŅĴĶƞĺĴĴŊŀ 

4. ěņŐĬĔŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔŇħěŅĔĔŅĶĬņĶŃĭĭ

œŀőŀĪňȮœĮŒĝƟŒĬĽĳŅĺŃŐĺħĸƟŀĴĪňŗŐĨĔĨƞŅĚœĮěŅĔ

ľƟŀĚıńĥĬŅŐĸŃŒĝƟŏĺĸŅŀńĬĽńŘĬŒĬĔŅĶŐĔƟĮƤĠľŅ

ħńĚĔĸƞŅĺ 

5. ŐĵĔŐĵŃĕƟŀŏħƞĬĕƟŀħƟŀĵĕŀĚŐıĸĨĲŀĶƢĴœŀőŀ

ĪňĨƞŅĚȮŕȮĪňŗĴňĔŅĶĮĶńĭŏĮĸňŗĵĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚ

ĨĸŀħěĬŏĸŊŀĔŐıĸĨĲŀĶƢĴĪňŗŏľĴŅŃĽĴĪňŗěŃĬņœĮ

ĮĶŃĵŋĔĨƢŒĬĔŅĶŀŀĔŐĭĭĶŃĭĭœŀőŀĪňŒľƟ

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭŐĸŃĽŅīŇĨ

ŏĪėőĬőĸĵňȮIoT 

2. ĮĢŇĭńĨŇĔŅĶŒĝƟĚŅĬŁŅĶƢħŐĺĶƢȮIoT 

ŏĝŊŗŀĴĨƞŀŏĞŖĬŏĞŀĶƢŐĸŃŀŋĮĔĶĦƢ 

ĨƞŅĚȮŕ 

3. Workshop ĔŅĶŏĕňĵĬőĮĶŐĔĶĴ

ĽņľĶńĭŀŋĮĔĶĦƢȮIoT 

4. ĔŅĶŏĶňĵĬĶŌƟŐĸŃŒĝƟĚŅĬŐıĸĨĲŀĶƢĴ

ėĸŅĺħƢœŀőŀĪň 

5. ĔŅĶŀŀĔŐĭĭĶŃĭĭȮIoT ĽņľĶńĭőěĪĵƢ

ĮƤĠľŅ 

6. ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıħƟŅĬ

ıĸńĚĚŅĬĕŀĚĶŃĭĭȮIoT 

7. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅĶŃĭĭȮIoT 

ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚőěĪĵƢĪňŗœħƟĶńĭěŅĔ

ľĬƞĺĵĚŅĬėŌƞėĺŅĴĶƞĺĴĴŊŀ 

Learning outcomes: Students are able to 

1. design IoT systems to operate with a 

high level of reliability 

2. design, improve, and develop efficient 

IoT systems that maintain low power 

consumption, based on the 

requirements provided by partner 

organizations 

3. understand the functionality of IoT 

platforms, analyze data from IoT 

systems, and customize user interfaces 

to meet the specific needs of partner 

organizations 

4. identify and resolve problems that 

arise when deploying IoT systems in 

environments different from the 

development setting, and do so within a 

short timeframe 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

5. evaluate the strengths and 

weaknesses of various continuously 

evolving IoT platforms, and select the 

most appropriate platform to be applied 

in designing IoT systems that align with 

the requirements from partner 

organizations 

240-375 ĝŋħĺŇĝŅ 

ĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸĶŃĭĭ 

œŀőŀĪň 

&Module: IoT Data 

Analyst'  

6((4)-4-10) 

ĔŅĶĭĶŇľŅĶěńħĔŅĶĕƟŀĴŌĸĪňŗĶĺĭĶĺĴœħƟěŅĔŀŋĮĔĶĦƢœŀőŀĪňȮĪķļġň

ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŐıĸĨĲŀĶƢĴĽņľĶńĭĔŅĶ

ěńħŏĔŖĭŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮőěĪĵƢŐĸŃ

ĮƤĠľŅěĶŇĚŒĬĔĸŋƞĴŏĔļĨĶȮĔĸŋƞĴŀŅľŅĶŐĸŃĽŋĕĳŅıȮŐĸŃŏĴŊŀĚ

ŀńěĜĶŇĵŃ 

IoT data collection management; data analysis theory; 

data storing and analyzing platform usage; 

entrepreneurship; real case studies from agriculture, 

food and healthcare, and smart city sectors 

1. ŏĕƟŅŒěĩŉĚľĸńĔĔŅĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶ

ĭĶŇľŅĶĔŅĶěńħŏĔŖĭĕƟŀĴŌĸĪňŗĶĺĭĶĺĴěŅĔŀŋĮĔĶĦƢȮȮȮȮȮȮȮȮȮȮȮȮ

œŀőŀĪň 

2. ĺŇŏėĶŅŃľƢĕƟŀĴŌĸěņĬĺĬĴŅĔĞŉŗĚĶĺĭĶĺĴěŅĔ

ŀŋĮĔĶĦƢœŀőŀĪňȮŐĸŃĽĔńħĕƟŀĴŌĸĶŃħńĭĽŌĚŀŀĔĴŅ

œħƟĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĸŌĔėƟŅŐĸŃ

ľĬƞĺĵĚŅĬėŌƞėĺŅĴĶƞĺĴĴŊŀ 

3. ĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮData analytics platform 

ıĶƟŀĴĔńĭĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀȮData 

visualization tools ŐĸŃĮĶńĭŐĨƞĚĽƞĺĬĨŇħĨƞŀ

ĔńĭįŌƟŒĝƟŒľƟĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚľĬƞĺĵĚŅĬ

ėŌƞėĺŅĴĶƞĺĴĴŊŀ 

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭŐĸŃŐĬŃĬņ

ĳŅıĶĺĴĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸœŀőŀĪň 

2. ĮĢŇĭńĨŇĔŅĶŒĝƟĚŅĬŐıĸĨĲŀĶƢĴěńħŏĔŖĭ

ĕƟŀĴŌĸœŀőŀĪň 

3. Workshop ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ

ŏĭŊŘŀĚĨƟĬħƟĺĵȮPython 

4. ĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮData Visualization 

Tools 

5. ĔŅĶĻŉĔļŅŐĸŃĮĶŃĵŋĔĨƢŒĝƟȮData 

Analytics Platform 

6. ŒľƟőěĪĵƢĮƤĠľŅĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ

IoT 

7. őėĶĚĚŅĬĔĸŋƞĴĺŇŏėĶŅŃľƢĕƟŀĴŌĸœŀőŀĪň 

8. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭ 

2. ĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬ 

3. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

4. ĔŅĶĪħĽŀĭĮŅĔŏĮĸƞŅ 

5. ĮĶŃŏĴŇĬėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĪňŗŒľƟėƟĬėĺƟŅŐĸŃ

ĔŅĶİƗĔĮĢŇĭńĨŇ 

7. ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ

ĔŇěĔĶĶĴ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

4. ĮĶŃĵŋĔĨƢŐĸŃŏĸŊŀĔŒĝƟŐıĸĨĲŀĶƢĴœŀőŀĪňœħƟ

ĽŀħėĸƟŀĚŐĸŃĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚőěĪĵƢĪňŗ

œħƟĶńĭěŅĔľĬƞĺĵĚŅĬėŌƞėĺŅĴĶƞĺĴĴŊŀ 

Learning outcomes: Students are able to 

1. understand effective principles for 

managing data storage collected from IoT 

devices 

2. analyze large volumes of data 

gathered from IoT devices and extract 

high-level information that aligns with the 

requirements of clients and partner 

organizations 

3. apply data analytics platforms along 

with data visualization tools and 

customize user interfaces to meet the 

needs of partner organizations 

4. apply and select appropriate IoT 

platforms that align with the specific 

requirements of problems provided by 

partner organizations 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

240-376 ĝŋħĺŇĝŅĬńĔıńĥĬŅ 

ŀŋĮĔĶĦƢœŀőŀĪňŐĭĭŒĝƟıĸńĚĚŅĬ

ĨŜŗŅŐĸŃŐĭĭŒĝƟĽņľĶńĭĽĺĴŒĽƞ 

&Module: Wearable and  

Low PowerȮIoT Device  

Developer'Ȯ6((4)-4-10) 

ŀŋĮĔĶĦƢœŀőŀĪňȮĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚŀŋĮĔĶĦƢȮĔŅĶěńħŏĔŖĭĕƟŀĴŌĸĕŀĚ

ŀŋĮĔĶĦƢȮĔŅĶĽĶƟŅĚĨƟĬŐĭĭŀŋĮĔĶĦƢȮŐĬĺėŇħĔŅĶıńĥĬŅŀŋĮĔĶĦƢȮ

ĔŅĶĪħĽŀĭŀŋĮĔĶĦƢȮĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮőěĪĵƢŐĸŃĮƤĠľŅěĶŇĚ

ŒĬĔĸŋƞĴŏĔļĨĶȮĔĸŋƞĴŀŅľŅĶŐĸŃĽŋĕĳŅıȮŐĸŃŏĴŊŀĚŀńěĜĶŇĵŃ 

IoT device; device power usage; device data storing 

process; device prototype development; device 

development concept; device testing; 

entrepreneurship; real case studies from agriculture, 

food and healthcare, and smart city sectors 

1. ĽĶƟŅĚĨƟĬŐĭĭȮIoT ŒĬĔŅĶĪņȮProof of 

Concept ŒľƟĽŅĴŅĶĩĪņĚŅĬœħƟĪňŗĴňėĺŅĴ

ĬƞŅŏĝŊŗŀĩŊŀŒĬĶŃħńĭĽŌĚ 

2. ŏĸŊŀĔŒĝƟĴŅĨĶģŅĬĔŅĶĽŊŗŀĽŅĶŐĭĭœĶƟĽŅĵĪńŘĚŒĬ

ĮƤěěŋĭńĬŐĸŃŀĬŅėĨȮĶŃľĺƞŅĚŀŋĮĔĶĦƢŐĸŃ

ŀŇĬŏĨŀĶƢŏĬŖĨŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĶŃħńĭĽŌĚ 

3. ĨĶĺěĽŀĭĕƟŀįŇħıĸŅħĪŅĚŏĪėĬŇėŒĬ

ĔĶŃĭĺĬĔŅĶȮProof of Concept (POC) ŒĬ

ĽĳŅıŐĺħĸƟŀĴěĶŇĚĪňŗŒĝƟĚŅĬěŅĔĽĩŅĬ

ĮĶŃĔŀĭĔŅĶ 

4. ėņĬĺĦĮĶŇĴŅĦıĸńĚĚŅĬĪňŗŒĝƟěĶŇĚĕŀĚŀŋĮĔĶĦƢ

ĨƟĬŐĭĭȮIoT ŒĬĔŅĶĪņȮPOC ŐĸŃȮŀŋĮĔĶĦƢĪňŗěŃ

įĸŇĨŒĝƟĚŅĬěĶŇĚȮŐĸŃĪņĬŅĵĶŃĵŃŏĺĸŅĪňŗŏľĸŊŀŒĬ

ĔŅĶŒĝƟĚŅĬĕŀĚŀŋĮĔĶĦƢėņĬĺĦĶŃĵŃŏĺĸŅŒĬĔŅĶ

ŏĮĸňŗĵĬŐĭĨŏĨŀĶňŗȮ(end of life) ĽņľĶńĭŀŋĮĔĶĦƢ

ĪňŗŒĝƟŐľĸƞĚıĸńĚĚŅĬěŅĔŐĭĨŏĨŀĶňŗȮőħĵĴňėĺŅĴ

ŏĕƟŅŒěȮState of Charge ŐĸŃĔŅĶŏĸŊŀĔŒĝƟĝĬŇħ

ĕŀĚȮBattery œħƟŀĵƞŅĚĩŌĔĨƟŀĚŒĬĶŃħńĭĽŌĚ 

5. ŐĵĔŐĵŃĕƟŀŏħƞĬĕƟŀħƟŀĵĕŀĚĨńĺĮĶŃĴĺĸįĸĶŋƞĬ

ŒľĴƞȮŕȮĪňŗĴňĔŅĶĮĶńĭŏĮĸňŗĵĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ

ĨĸŀħěĬŏĸŊŀĔĨńĺĮĶŃĴĺĸįĸĪňŗŏľĴŅŃĽĴĪňŗěŃ

1. ĽŀĬħƟĺĵĔŅĶĭĶĶĵŅĵĪķļġň 

2. ĸĚĮĢŇĭńĨŇĔŅĶĽĶƟŅĚĨƟĬŐĭĭĶŃĭĭȮIoT 

ŀĵƞŅĚĚƞŅĵ 

3. Workshop ĔŅĶĮĶŃŏĴŇĬŐĸŃěńħ

ĔŅĶıĸńĚĚŅĬĕŀĚŀŋĮĔĶĦƢ 

4. ĴŅĨĶģŅĬĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽņľĶńĭȮ

IoT 

5. ĔŅĶĽĶƟŅĚĨƟĬŐĭĭŀŋĮĔĶĦƢȮIoT 

ıĸńĚĚŅĬĨŗņ 

6. ĔŅĶĪħĽŀĭŐĸŃŐĔƟœĕĕƟŀįŇħıĸŅħĕŀĚ

ĨƟĬŐĭĭ 

7. ĔŅĶėņĬĺĦŐĸŃĺŇŏėĶŅŃľƢĔŅĶŒĝƟ

ıĸńĚĚŅĬŐĸŃŀŅĵŋĔŅĶŒĝƟĚŅĬŐĭĨŏĨŀĶňŗ 

8. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅŀŋĮĔĶĦƢȮIoT 

ıĸńĚĚŅĬĨŗņľĶŊŀĽĺĴŒĽƞœħƟ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

ĬņœĮĮĶŃĵŋĔĨƢŒĬĔŅĶŀŀĔŀŋĮĔĶĦƢȮIoT ŒľƟ

ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚőěĪĵƢĪňŗœħƟĶńĭěŅĔ

ľĬƞĺĵĚŅĬėŌƞėĺŅĴĶƞĺĴĴŊŀ 

Learning outcomes: Students are able to 

1. develop IoT prototypes for Proof of 

Concept (PoC) with a high level of 

reliability 

2. effectively select and utilize current 

and emerging wireless communication 

standards between devices and the 

internet with high efficiency 

3. identify and troubleshoot technical 

errors during the Proof of Concept (POC) 

process in real-world environments used 

by businesses 

4. calculate the actual energy 

consumption of IoT prototype devices 

used in the POC and of production 

devices, and predict the remaining 

operational time and battery 

replacement period (end of life) for 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

battery-powered devices, with a strong 

understanding of State of Charge and 

appropriate battery selection 

5. distinguish the strengths and 

limitations of continuously evolving 

processors and select appropriate 

processors for designing IoT devices that 

align with the requirements provided by 

partner organizations 

240-397 ĝŋħĺŇĝŅĬńĔıńĥĬŅ 

ľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗ 

&Module : Mobile Robot  

Developer'ȮȮ6((4)-4-10) 

ľĸńĔĔŅĶĪņĚŅĬŐĸŃĔŅĶŀŀĔŐĭĭľŋƞĬĵĬĨƢőĴĭŅĵȮĝĬŇħľŋƞĬĵĬĨƢőĴ

ĭŅĵȮĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺĽņľĶńĭľŋƞĬĵĬĨƢȮĶŃĭĭĮĢŇĭńĨŇĔŅĶ

ĽņľĶńĭľŋƞĬĵĬĨƢȮŐŀėĝŌŏŀŏĨŀĶƢȮŏĞŖĬŏĞŀĶƢȮĔŅĶėĺĭėŋĴľŋƞĬĵĬĨƢȮĔŅĶ

ĽĶƟŅĚŐįĬĪňŗȮĔŅĶĺŅĚŐįĬĔŅĶŏėĸŊŗŀĬĪňŗȮĔŅĶľĸĭľĸňĔĽŇŗĚĔňħĕĺŅĚȮ

ĔŅĶŏĶňĵĬĶŌƟĕŀĚľŋƞĬĵĬĨƢȮĔŅĶěņĸŀĚĔŅĶĪņĚŅĬĕŀĚľŋƞĬĵĬĨƢȮĔŅĶ

ĽŊŗŀĽŅĶĶŃľĺƞŅĚľŋƞĬĵĬĨƢĔńĭľŋƞĬĵĬĨƢȮĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚľŋƞĬĵĬĨƢ

ĔńĭĽĩŅĬňģŅĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬľŋƞĬĵĬĨƢőĴĭŅĵȮľĸńĔĔŅĶĪņĚŅĬ

ĕŀĚőħĶĬȮľŋƞĬĵĬĨƢĔŌƟĳńĵȮľŋƞĬĵĬĨƢŏĨŃĲŋĨĭŀĸȮľŋƞĬĵĬĨƢĝƞĺĵĚŅĬ

ĴĬŋļĵƢȮŐĸŃľŋƞĬĵĬĨƢĝƞĺĵĚŅĬŒĬŀŋĨĽŅľĔĶĶĴȮĔĶĦňĻŉĔļŅěĶŇĚěŅĔ

ĳŅėīŋĶĔŇěĪŅĚĔŅĶŐıĪĵƢľĶŊŀŀŋĨĽŅľĔĶĶĴ 

Mobile robot design principles; types of mobile robots; 

embedded systems for robots; robot operating system;  

1. ŀŀĔŐĭĭĔŅĶŏĝŊŗŀĴĨƞŀŏĞĬŏĞŀĶƢĔńĭĶŃĭĭ

ėŀĴıŇĺŏĨŀĶƢŐĭĭİƤĚĨńĺȮĨŅĴĕƟŀěņĔńħĨƞŅĚȮŕȮ

ŒľƟĔńĭľŋƞĬĵĬĨƢŐĭĭŏėĸŊŗŀĬĪňŗœħƟȮ 

2. ŒĝƟĚŅĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĭĭİƤĚĨńĺĽņľĶńĭ

ľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗȮ 

3. ıńĥĬŅĞŀĲĨƢŐĺĶƢŒľƟĔńĭľŋƞĬĵĬĨƢŐĭĭŏėĸŊŗŀĬĪňŗ

ŏıŊŗŀŐĔƟĮƤĠľŅĨńĺŀĵƞŅĚĪňŗĔņľĬħ 

Learning outcomes: Students are able to 

1. design sensor integration with 

embedded computer systems for mobile 

robots under given constraints 

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭ 

2. ĸĚĮĢŇĭńĨŇĔŅĶŒĝƟĚŅĬĶŃĭĭĽĴŀĚĔĸİƤĚ

ĨńĺĽņľĶńĭľŋƞĬĵĬĨƢ 

3. Workshop ĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃŒĝƟĚŅĬ

ŏĞŖĬŏĞŀĶƢŐĸŃŐŀėĝŌŏŀŏĨŀĶƢ 

4. ĪķļġňĔŅĶŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭĔŅĶėĺĭėŋĴ

ľŋƞĬĵĬĨƢ 

5. ĔŅĶĽĶƟŅĚŐįĬĪňŗŐĸŃĔŅĶĺŅĚŐįĬĔŅĶ

ŏėĸŊŗŀĬĪňŗȮ 

6. ĔŅĶěņĸŀĚĔŅĶĪņĚŅĬĕŀĚľŋƞĬĵĬĨƢ 

7. ĪņőėĶĚĚŅĬĔĸŋƞĴıńĥĬŅĞŀĲĨƢŐĺĶƢ

ĽņľĶńĭľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭ 

2. ĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬ 

3. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

4. ĔŅĶĪħĽŀĭĮŅĔŏĮĸƞŅ 

5. ĮĶŃŏĴŇĬėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĪňŗŒľƟėƟĬėĺƟŅŐĸŃ

ĔŅĶİƗĔĮĢŇĭńĨŇ 

7. ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ

ĔŇěĔĶĶĴ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

actuators; sensors; robot controls; map creation; path 

planning; obstacle avoidance; robot learning; robot 

simulation; robot to robot communication; robot to 

base station communication; mobile robot 

applications; principles of drones, rescue robots, soccer 

robots, service robots and industrial robots; case 

studies from medical or industrial sectors 

2. operate embedded computer systems 

for mobile robots 

3. develop software for mobile robots to 

solve assigned example problems 

8. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃĔŅĶĽŅīŇĨ 

9. ĔŅĶĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅ

ľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗ 

240-398 ĝŋħĺŇĝŅĬńĔıńĥĬŅ 

ľŋƞĬĵĬĨƢĞŊŘŀĕŅĵľŋƟĬ 

&Module : StockȮTrading 

RobotȮȮDeveloper' 

6((4)-4-10) 

ľĸńĔĔŅĶĸĚĪŋĬŒĬĨĸŅħľŋƟĬȮľĸńĔĔŅĶĸĚĪŋĬŒĬĨĸŅħŐĸĔŏĮĸňŗĵĬ

ŏĚŇĬĨĶŅĨƞŅĚĮĶŃŏĪĻȮľĸńĔĔŅĶĸĚĪŋĬŒĬĨĸŅħĪŀĚėņȮľĸńĔĔŅĶ

ĸĚĪŋĬŒĬĽŇĬĪĶńıĵƢħŇěŇĪńĸȮĔĸĵŋĪīƢĔŅĶĸĚĪŋĬŐĸŃĔŅĶĞŊŘŀĕŅĵȮȮ

ľĸńĔĔŅĶĞŊŘŀĕŅĵħƟĺĵľŋƞĬĵĬĨƢȮĔŅĶŒĝƟĳŅļŅŏŀŖĴėŇĺŐŀĸĽņľĶńĭ

ıńĥĬŅľŋƞĬĵĬĨƢĞŊŘŀĕŅĵȮĔŅĶħŉĚĕƟŀĴŌĸĨĸŅħľŋƟĬȮĔŅĶıńĥĬŅĶŃĭĭ

ĔŅĶŏĶňĵĬĶŌƟŏėĶŊŗŀĚĽņľĶńĭĪņĬŅĵĕƟŀĴŌĸȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅ

ľŋƞĬĵĬĨƢĞŊŘŀĕŅĵĽņľĶńĭĨĸŅħĪŋĬĨƞŅĚȮŕȮĔĶĦňĻŉĔļŅěŅĔĔŅĶĞŊŘŀĕŅĵ

ěĶŇĚ 

Stock market investment principles; foreign exchange 

market investment principles; gold market investment 

principles; digital assets investment principles; 

investment and trading strategies; principles for robot 

trading;  MQL for trading robot development; stock 

market data retrieval; development of machine 

1. ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĸĚĪŋĬȮľĸńĔĔŅĶ

ĸĚĪŋĬȮŐĸŃĔĸĵŋĪīƢĔŅĶĸĚĪŋĬȮĽņľĶńĭĔŅĶĸĚĪŋĬ

ŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

2. ĶŃĭŋŐĸŃŏĮĶňĵĭŏĪňĵĭĕƟŀħňĕƟŀŏĽňĵȮŐĸŃ

ĕƟŀěņĔńħĕŀĚĔŅĶĸĚĪŋĬŐĭĭĨƞŅĚȮŕȮœħƟ 

3. ŀŀĔŐĭĭŐĸŃĽĶƟŅĚľŋƞĬĵĬĨƢĞŊŘŀĕŅĵȮĽņľĶńĭ

ĔŅĶĸĚĪŋĬĪňŗĨƟŀĚĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

Learning outcomes: Students are able to 

1. accurately explain the fundamental 

principles of investing, investment 

strategies, and various types of 

investment approaches 

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭŐĸŃĔĶĦňĻŉĔļŅ

ĔŅĶĸĚĪŋĬ 

2. Workshop ĔŅĶŒĝƟĳŅļŅȮMQL 

ĽņľĶńĭıńĥĬŅľŋƞĬĵĬĨƢĞŊŘŀĕŅĵ 

3. İƗĔĮĢŇĭńĨŇĔŅĶħŉĚĕƟŀĴŌĸĨĸŅħľŋƟĬ 

4. İƗĔĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮMachine 

Learning ĽņľĶńĭĔŅĶĪņĬŅĵĶŅėŅ 

5. ĪņȮWorkshop ĔŅĶŀŀĔŐĭĭŐĸŃ

ıńĥĬŅľŋƞĬĵĬĨƢĞŊŘŀĕŅĵȮ 

6. ĪņőėĶĚĚŅĬĔĸŋƞĴıńĥĬŅľŋƞĬĵĬĨƢĞŊŘŀĕŅĵ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

learning algorithms for data prediction; stock market 

and design and development of robot trading; case 

studies from real investment. 

2. identify and compare the advantages, 

disadvantages, and limitations of 

different types of investments 

3. design and develop trading robots 

appropriately for the intended 

investment purposes 
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ĮƤĠĠŅĮĶŃħŇļģƢŏıŊŗŀĔŅĶ

ėĺĭėŋĴľŋƞĬĵĬĨƢ 

&Module : Artificial  

Intelligence for Robot  

Controlling'Ȯ6((4)-4-10) 

ıŊŘĬģŅĬĮƤĠĠŅĮĶŃħŇļģƢȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔȮľŋƞĬĵĬĨƢőĴĭŅĵĸƢȮ

ŏĞŖĬŏĞŀĶƢŒĬľŋƞĬĵĬĨƢȮėŀĬőĪĶĸŏĸŀĶƢȮȮıňħňȮıňœŀȮıňœŀħňȮőėĶĚĽĶƟŅĚ

ĕŀĚőĮĶŐĔĶĴėĺĭėŋĴľŋƞĬĵĬĨƢȮŐĬĺėŇħĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮ

ŏėĶŊŀĕƞŅĵœĶƟĽŅĵȮĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃĔŅĶĽŊŗŀĽŅĶȮŀńĸĔŀĶŇĪŉĴŐĸŃĔŅĶ

ŐĔƟĮƤĠľŅȮĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴŏĮƦĬ

ĽƞĺĬĨńĺȮĔŅĶĮĶŃĴĺĸįĸĳŅıȮŏĪėĬŇėĔŅĶŏěĶěŅĨƞŀĶŀĚȮŏĞŖĬŏĞŀĶƢȮ

ŏĪėĬŇėĔŅĶĬņŏĽĬŀȮĴŀŏĨŀĶƢŐĸŃĔŅĶėĺĭėŋĴŏĭŊŘŀĚĨƟĬȮőėĶĚĚŅĬ

ĵƞŀĵĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 

Artificial Intelligence fundamental; deep learning; 

mobile robot; sensors in robot; controller PD PI PID; 

structure of robot control program; entrepreneurship 

concept; wireless networking; interfacing and 

communication; algorithms and problem-solving; signal 

processing; security and privacy; image processing; 

negotiation technique; sensors; presentation 

1. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬĕŀĚľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗ

ŐĭĭĨƞŅĚȮŕ 

2. ŀīŇĭŅĵľĸńĔĔŅĶĶŃĭĭėĺĭėŋĴȮŐĸŃ

ĮƤĠĠŅĮĶŃħŇļģƢŏıŊŗŀľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗ 

3. ĺŇŏėĶŅŃľƢĶŌĮŐĭĭĔŅĶĶńĭĶŌƟĕƟŀĴŌĸŐĭĭĨƞŅĚȮŕȮœħƟ 

4. ŀŀĔŐĭĭŐĸŃıńĥĬŅőĮĶŐĔĶĴ

ĮƤĠĠŅĮĶŃħŇļģƢŏıŊŗŀėĺĭėŋĴľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗœħƟ 

Learning outcomes: Students are able to 

1. explain the operating principles of 

various types of mobile robots 

2. describe the principles of control 

systems and artificial intelligence for 

mobile robots 

3. analyze different types of perception 

models 

1. ĽŀĬőħĵĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭ 

2. ĮĢŇĭńĨŇĔŅĶŒĝƟĚŅĬŏĞŖĬŏĞŀĶƢŐĸŃĶŃĭĭ

ėĺĭėŋĴıŊŘĬģŅĬ 

3. ĪņWorkshop ĔŅĶĮĶŃĴĺĸįĸĳŅı

ĽņľĶńĭľŋƞĬĵĬĨƢ 

4. ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔŒĬ

ĔŅĶėĺĭėŋĴľŋƞĬĵĬĨƢ 

5. ĔŅĶěņĸŀĚĔŅĶĪņĚŅĬĕŀĚľŋƞĬĵĬĨƢħƟĺĵȮ

AI 

6. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅȮAI ŏıŊŗŀėĺĭėŋĴ

ľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗ 

7. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃĔŅĶĽŅīŇĨ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭ 

2. ĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬ 

3. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

4. ĔŅĶĪħĽŀĭĮŅĔŏĮĸƞŅ 

5. ĮĶŃŏĴŇĬėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĪňŗŒľƟėƟĬėĺƟŅŐĸŃ

ĔŅĶİƗĔĮĢŇĭńĨŇ 

7. ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ

ĔŇěĔĶĶĴ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

techniques; motor and basic control; Artificial 

Intelligence small project 

4. design and develop AI programs to 

control mobile robots 
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ŏėĶŊŗŀĚěńĔĶĺŇĪńĻĬƢŀńěĜĶŇĵŃ 

&Module: Intelligent  

Machine Vision' 

6((4)-4-10) 

ıŊŘĬģŅĬĕŀĚĔŅĶĴŀĚŏľŖĬėŀĴıŇĺŏĨŀĶƢ: īĶĶĴĝŅĨŇĕŀĚĳŅı, ĔŅĶ

ŏĮĸňŗĵĬŐĮĸĚĪňŗŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬ,ĔŅĶœħƟĴŅĕŀĚĳŅı, ĔŅĶĽĶƟŅĚĳŅı

ĪŅĚŏĶĕŅėĦŇĨȮŐĸŃŀŀĮĨŇėŀĸ, ĔŅĶĜŅĵĳŅıĴŋĴĴŀĚ, ŏĪėőĬőĸĵňȮ

ĔĸƟŀĚŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭĔŅĶĴŀĚŏľŖĬıŊŘĬģŅĬĕŀĚĔŅĶ

ĮĶŃĴĺĸįĸĳŅı: ĔŅĶĔĶŀĚ, ĔŅĶĨĶĺěěńĭĕŀĭ, ĔŅĶĨĶĺěěńĭ

ėŋĦĽĴĭńĨŇ, ĶŌĮĪĶĚ, ĔŅĶŐĭƞĚĽƞĺĬ, ĨńĺħņŏĬŇĬĔŅĶĪŅĚĽńĦģŅĬ

ĺŇĪĵŅȮĔŅĶĽŀĭŏĪňĵĭ: ĶŋƞĬĕŀĚĔĸƟŀĚ,ıŅĶŅĴŇŏĨŀĶƢĔĸƟŀĚĳŅĵŒĬŐĸŃ

ĳŅĵĬŀĔ, ĔŅĶĮĶńĭȮŏĪňĵĭĔĸƟŀĚȮĔŅĶŏėĸŊŗŀĬœľĺ: ĨĶĺěěńĭȮĔŅĶ

ŏėĸŊŗŀĬœľĺœľĸȮŀŀĮĨŇėŀĸĔŅĶĨŇħĨŅĴĺńĨĩŋěńĭĔŅĶŏėĸŊŗŀĬœľĺȮ

ĔŅĶĩƞŅĵĳŅıĽŅĴĴŇĨŇ: ŏĶĕŅėĦŇĨŐĭĭȮEpipolar, ĔŅĶĴŀĚŏľŖĬ

ŐĭĭĽŅĴĴŇĨŇ, ĔŅĶĩƞŅĵĳŅıĝƞĺĚŐŀėĪňĲ, ŐĽĚŐĭĭĴňőėĶĚĽĶƟŅĚȮ

ĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚŐĸŃĔŅĶĸĚĪŃŏĭňĵĬ: ŏĪėĬŇėĔŅĶĽĶƟŅĚ

ŐĭĭěņĸŀĚĽņľĶńĭĶŃĭĭŀńĨőĬĴńĨŇ, ĲƕĺĝńĬĕƟŀĴŌĸ, ĔŅĶĪņŐįĬĪňŗ

ėĺŅĴœĴƞŐĬƞĬŀĬ, ĔŅĶĸĚĪŃŏĭňĵĬ, ĔŅĶĮĶŃĴŅĦŐĭĭȮPose ŐŀĮ

ıĸŇŏėĝńĬ: ĔŅĶėĺĭėŋĴėŋĦĳŅı, ĕƟŀŏĽĬŀŐĬŃĳŅı, ĔŅĶĪņŐįĬĪňŗ

ŐĸŃėņŐĬŃĬņľŋƞĬĵĬĨƢ, ĔŅĶĨĶĺěĽŀĭĔŇěĔĶĶĴ, ĔŅĶĮĶŃĴŅĦ

ĔŅĶŏėĸŊŗŀĬœľĺ, ĶŃĭĭŀńĨőĬĴńĨŇ, ŀŋĮĔĶĦƢĩƞŅĵĳŅıĝňĺĔŅĶŐıĪĵƢȮ

őėĶĚĚŅĬĵƞŀĵĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 

1. ĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃĺŅĚŐįĬŏĝŇĚĶŃĭĭȮŏıŊŗŀ

ĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıŐĸŃŏıŇŗĴįĸŇĨĳŅı

ĔĶŃĭĺĬĔŅĶįĸŇĨŒĬŀŋĨĽŅľĔĶĶĴħƟĺĵŏĪėőĬőĸĵň

ŐĴĝĝňĬĺŇĝńĬœħƟ 

2. ĺŅĚŐįĬěńħĔŅĶȮħņŏĬŇĬĔŅĶȮĔŅĶĬņŏĪėőĬőĸĵň

ŐĴĝĝňĬĺŇĝńĬœĮŒĝƟŒĬĔŅĶĔŅĶĮĶńĭĮĶŋĚ

ĮĶŃĽŇĪīŇĳŅıŐĸŃŏıŇŗĴįĸŇĨĳŅıĔĶŃĭĺĬĔŅĶįĸŇĨ

ŒĬŀŋĨĽŅľĔĶĶĴœħƟ 

3. ŀŀĔŐĭĭıńĥĬŅŐĸŃĨŇħĨńŘĚŏĪėőĬőĸĵňŐĴĝĝňĬ

ĺŇĝńĬĪňŗŏľĴŅŃĽĴĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨœħƟ 

4. ĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĪħĽŀĭ

ŏĪėőĬőĸĵňŐĴĝĝňĬĺŇĝńĬœħƟ 

5. ĪņĚŅĬĪņĶƞĺĴĔńĭįŌƟŏĝňŗĵĺĝŅĠħƟŅĬĨƞŅĚȮŕȮŏĝƞĬȮ

ĺŇĻĺĔĶħƟŅĬĔŅĶįĸŇĨŒĬŀŋĨĽŅľĔĶĶĴȮ

ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃĺŇĻĺĔĶĶĴėĺĭėŋĴœħƟ 

Learning outcomes: Students are able to 

1. present systematic thinking, analysis, 

and planning methods for improving 

efficiency and increasing productivity in 

1. ĔŅĶĭĶĶĵŅĵĽƞĺĬĕŀĚĪķļġň 

2. ĸĚĮĢŇĭńĨŇĔŅĶĮĶŃĴĺĸįĸĳŅıŏĭŊŘŀĚĨƟĬ

ħƟĺĵȮPython ŐĸŃȮOpenCV 

3. Workshop ĔŅĶĮĶńĭŏĪňĵĭĔĸƟŀĚȮ

(Camera Calibration) 

4. ĔŅĶĻŉĔļŅŏĪėĬŇėĔŅĶĨĶĺěěńĭŐĸŃ

ĨŇħĨŅĴĺńĨĩŋ 

5. ĮĢŇĭńĨŇĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĽŅĴĴŇĨŇ

ěŅĔĳŅı 

6. ĔŅĶŀŀĔŐĭĭĶŃĭĭȮMachine Vision 

ĽņľĶńĭĚŅĬŀŋĨĽŅľĔĶĶĴ 

7. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅŐĸŃĮĶŃĵŋĔĨƢŒĝƟȮ

Machine Vision 

8. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃĺŇŏėĶŅŃľƢ

ĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

Basics of computer vision: Nature of images, 

Homogeneous transformations, Image acquisition, 

geometrical and optical image formation, perspective 

projection, camera technologies and vision systems 

design. basics of Image processing: filtering, edge 

detection, features detection, contours, segmentation, 

morphological operators. calibration: camera model, 

Intrinsic and extrinsic camera parameters, camera 

calibration. motion: motion detection, optical flow, 

object tracking, motion capture. three-dimensional 

imaging: epipolar geometry, stereoscopic vision, active 

range imaging, structured lighting. modeling and 

registration: modeling techniques for autonomous 

systems, data fusion, uncertainty mapping, registration, 

pose estimation. applications: quality control, visual 

feedback, mapping and robot guidance, activity 

monitoring, motion estimation, autonomous systems, 

biomedical imaging devices; artificial Intelligence small 

project 

industrial manufacturing processes using 

machine vision technology 

2. plan, manage, and implement the use 

of machine vision technology to improve 

efficiency and increase productivity in 

industrial manufacturing processes 

3. design, develop, and install machine 

vision technology appropriate for the 

manufacturing process 

4. collect data and analyze machine 

vision technology test results 

5. collaborate with experts from various 

fields, such as industrial manufacturing 

engineers, electrical engineers, and 

control engineers 

241-351 ĝŋħĺŇĝŅ ŐĬŃĬņĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĽŊŗŀĽńĚėĴŀŀĬœĸĬƢȮįĸĸńıīƢŐĸŃ

įĸĔĶŃĪĭĕŀĚĮƤĠĠŅĮĶŃħŇļģƢĪňŗĴňĨƞŀĽŊŗŀĽńĚėĴŀŀĬœĸĬƢȮŐĝĪĭŖŀĨ

1. ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸȮĔŅĶ

ĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇȮŐĸŃĮƤĠĠŅĮĶŃħŇļģƢ

1. ĔŅĶĭĶĶĵŅĵŏĝŇĚőĨƟĨŀĭŐĸŃ

ĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

ĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĽŊŗŀ

ĽńĚėĴŀŀĬœĸĬƢ 

&Module : Artificial  

Intelligence for Social 

Media' 

6((4)-4-10) 

ŐĸŃĨńĺĝƞĺĵŏĽĴŊŀĬĨƞŅĚȮŕȮĔŅĶĮĶńĭŏĬŊŘŀľŅĕŀĚŐľĸƞĚĽŊŗŀĽńĚėĴ

ŀŀĬœĸĬƢŒľƟŏľĴŅŃĽĴĔńĭįŌƟŒĝƟȮĔŅĶĪņĬŅĵĔŅĶŏĨŇĭőĨŒĬħƟŅĬĨƞŅĚȮŕȮ

ĔŅĶŏıŇŗĴėŋĦėƞŅĕŀĚĔĸĵŋĪīŒĬĔŅĶĝňŘĬņĕŀĚĬńĔĔŅĶĨĸŅħȮėĺŅĴıŉĚ

ıŀŒěŒĬĔŅĶŒľƟĭĶŇĔŅĶĕŀĚĸŌĔėƟŅȮĔŅĶĮĶńĭĮĶŋĚĮĶŃĽĭĔŅĶĦƢĕŀĚ

įŌƟŒĝƟŒĬŐıĸĨĲŀĶƢĴĽŊŗŀĽńĚėĴŀŀĬœĸĬƢȮĨƞŅĚȮŕȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶ

ŏĨŇĭőĨĕŀĚėŌƞŐĕƞĚȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĶŌƟĽŉĔľĶŊŀĪńĻĬėĨŇĕŀĚĽńĚėĴ

ŀŀĬœĸĬƢȮőėĶĚĚŅĬĵƞŀĵĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 

Introduction to AI for social media; The effect and 

impact of artificial intelligence on social media; 

chatbots and virtual assistants; optimizing content for 

social sites; predicting the outgrowth; enrichment of 

influencer strategies used by marketers; satisfactory 

customer service; Improving user experience in social 

media platforms; Improvement in the social listening 

process; growth of competitor analysis; social 

sentiment analysis; artificial intelligence small project 

ĪňŗŏľĴŅŃĽĴȮŏıŊŗŀĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĕŀĚįŌƟŒĝƟŐĸŃ

ĶŌĮŐĭĭĕƟŀĴŌĸěŅĔĽŊŗŀĽńĚėĴŀŀĬœĸĬƢ 

2. ŀŀĔŐĭĭȮŐĝĪĭŖŀĨĮƤĠĠŅĮĶŃħŇļģƢȮħƟĺĵ

ŏĪėĬŇėĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶĮĶŃĴĺĸįĸ

ĳŅļŅīĶĶĴĝŅĨŇ 

3. ĽĶƟŅĚȮŐĝĪĭŖŀĨĮƤĠĠŅĮĶŃħŇļģƢŒĬőėĶĚĚŅĬ

ĵƞŀĵȮĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟĚŅĬŒĬĽŊŗŀĽńĚėĴ

ŀŀĬœĸĬƢőħĵŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃŀńĸĔŀĶŇĪŉĴĪňŗ

ĪńĬĽĴńĵ 

4. ĬņŏĽĬŀȮįĸĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶŀŀĔŐĭĭĶŃĭĭȮ

ŐĸŃįĸĸńıīƢĕŀĚőėĶĚĚŅĬĵƞŀĵŀĵƞŅĚĝńħŏěĬŐĸŃ

ĩŌĔĨƟŀĚįƞŅĬĔŅĶĬņŏĽĬŀħƟĺĵĺŅěŅŐĸŃĶŅĵĚŅĬ

ĪŅĚĺŇĝŅĔŅĶ 

Learning outcomes: Students are able to 

1. select appropriate tools for data 

processing, natural language processing, 

and artificial intelligence to analyze user 

behavior and data patterns from social 

media platforms 

2. ĸĚĮĢŇĭńĨŇĔŅĶŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

3. ĪņWorkshop ĔŅĶĮĶŃĴĺĸįĸ

ĳŅļŅīĶĶĴĝŅĨŇ 

4. ĔŅĶĽĶƟŅĚŐĝĪĭŀĪŏĭŊŘŀĚĨƟĬ 

5. ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŊŗŀĽńĚėĴŀŀĬœĸĬƢ 

6. Workshop ĔŅĶĮĶńĭŏĬŊŘŀľŅŒľƟ

ŏľĴŅŃĽĴĔńĭįŌƟŒĝƟ 

7. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅŐŀĮıĸŇŏėĝńĬȮAI 

ĽņľĶńĭĽŊŗŀĽńĚėĴŀŀĬœĸĬƢ 

8. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃĔŅĶ

ŀĳŇĮĶŅĵ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

2. design AI-powered chatbots using 

artificial intelligence and natural language 

processing techniques. 

3. develop AI-powered chatbots in mini-

projects tailored for use on social media 

platforms, utilizing modern tools and 

algorithms 

4. present the results of data analysis, 

system design, and project outcomes 

clearly and accurately through oral 

presentations and academic reports 

241-352 ĝŋħĺŇĝŅĶŃĭĭ 

ŀńĨőĬĴńĨŇĪŅĚŀŋĨĽŅľĔĶĶĴ 

ŀńěĜĶŇĵŃ 

&Module: Intelligent  

Industrial Automation' 

6((4)-4-10) 

ĔŅĶėĺĭėŋĴĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴȮĔŅĶĺńħĔĶŃĭĺĬĔŅĶ

ŀŋĨĽŅľĔĶĶĴȮĶŃĭĭėĺĭėŋĴŀŋĨĽŅľĔĶĶĴȮĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃ

ŏėĶŊŀĕƞŅĵȮĔŅĶėĺĭėŋĴĔŅĶŏėĸŊŗŀĬœľĺŐĸŃĶŃĭĭĕńĭŏėĸŊŗŀĬȮ

ŀŇĬŏĪŀĶƢŏĲĽŏėĶŊŗŀĚĴĬŋļĵƢȮ(ŏŀĝŏŀŖĴœŀ) ŀŋĨĽŅľĔĶĶĴŀŇĬŏĪŀĶƢŏĬŖĨ

ĕŀĚĽĶĶıĽŇŗĚȮŐıĸĨĲŀĶƢĴŐĸŃėĺŅĴĵŊħľĵŋƞĬȮĶŃĭĭĨĶĺěĽŀĭ

ŏėĶŊŗŀĚěńĔĶȮĶŃĭĭģŅĬĕƟŀĴŌĸȮőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĴŊŀĩŊŀȮőĮĶŐĔĶĴ

ĮĶŃĵŋĔĨƢŏĺŖĭȮőėĶĚĚŅĬĵƞŀĵĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢ 

Industrial process control; industrial process 

measurement; industrial control system; data 

communication and network; motion control and drive 

1. ėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃĺŅĚŐįĬŏĝŇĚĶŃĭĭȮŏıŊŗŀĔŅĶ

ĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıŐĸŃŏıŇŗĴįĸŇĨĳŅı

ĔĶŃĭĺĬĔŅĶįĸŇĨŒĬŀŋĨĽŅľĔĶĶĴħƟĺĵŏĪėőĬőĸĵň

ĶŃĭĭŀńĨőĬĴńĨŇœħƟ 

2. ĺŅĚŐįĬěńħĔŅĶȮħņŏĬŇĬĔŅĶȮĔŅĶĬņŏĪėőĬőĸĵň

ĶŃĭĭŀńĨőĬĴńĨŇœĮŒĝƟŒĬĔŅĶĔŅĶĮĶńĭĮĶŋĚ

ĮĶŃĽŇĪīŇĳŅıŐĸŃŏıŇŗĴįĸŇĨĳŅıĔĶŃĭĺĬĔŅĶįĸŇĨ

ŒĬŀŋĨĽŅľĔĶĶĴœħƟ 

3. ŀŀĔŐĭĭıńĥĬŅŐĸŃĨŇħĨńŘĚĶŃĭĭŀńĨőĬĴńĨŇĪňŗ

ŏľĴŅŃĽĴĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨœħƟ 

1. ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĭĭĔĶĦňĻŉĔļŅ 

2. ĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟįƞŅĬőėĶĚĚŅĬĵƞŀĵ 

3. ĸĚŐĸŖĭĮĢŇĭńĨŇĔŅĶ 

4. ĔŇěĔĶĶĴĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴ 

5. ĔŇěĔĶĶĴȮHackathon /Workshop 

ĶƞĺĴĔńĭŀŋĨĽŅľĔĶĶĴ 

 

 

1. ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĔŅĶĺŇŏėĶŅŃľƢ

ĔĶĦňĻŉĔļŅ 

2. ĮĶŃŏĴŇĬěŅĔįĸĚŅĬőėĶĚĚŅĬĵƞŀĵȮ

(Mini Project) 

3. ĮĶŃŏĴŇĬįĸěŅĔŐĸŖĭĮĢŇĭńĨŇĔŅĶ 

4. ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭĔĸŅĚĳŅė/

ĮĸŅĵĳŅė 

5. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀŐĸŃ

ŀĳŇĮĶŅĵĔĸŋƞĴ 

6. ĮĶŃŏĴŇĬěŅĔĭńĬĪŉĔŒĬȮLog  Book 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

system; human machine interface (HMI); industrial 

Internet-of-Things; platforms and scalability; machine 

monitoring system; database systems; mobile 

applications; web applications; artificial intelligence 

small project 

4. ĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃĺŇŏėĶŅŃľƢįĸĔŅĶĪħĽŀĭ

ĶŃĭĭŀńĨőĬĴńĨŇœħƟ 

5. ĪņĚŅĬĪņĶƞĺĴĔńĭįŌƟŏĝňŗĵĺĝŅĠħƟŅĬĨƞŅĚȮŕȮŏĝƞĬȮ

ĺŇĻĺĔĶħƟŅĬĔŅĶįĸŇĨŒĬŀŋĨĽŅľĔĶĶĴ

ĺŇĻĺĔĶĶĴœĲĲƚŅȮŐĸŃĺŇĻĺĔĶĶĴėĺĭėŋĴœħƟ 

Learning outcomes: Students are able to 

1. demonstrate systematic thinking, 

analysis and planning methods to 

improve efficiency and increase 

productivity in industrial production 

processes using automation technology 

2. plan, manage and implement the 

automation technology in order to 

improve and increase the efficiency of 

production process in the industry 

3. design, develop and install the 

automation technology suitable for the 

production process 

4. collect data and analyze test results of 

automation systems 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

5. collaborate with various experts such 

as production engineers, electrical 

engineers and control engineers 

241-353 ĝŋħĺŇĝŅĶŃĭĭĬŇŏĺĻ 

ĮƤĠĠŅĮĶŃħŇļģƢ 

&Module: Artificial  

Intelligence Ecosystem' 

6((4)-4-10) 

ĶŃĭĭĬŇŏĺĻĮƤĠĠŅĮĶŃħŇļģƢȮĕƟŀĴŌĸȮĔŅĶěńħĔŅĶĕƟŀĴŌĸȮŏĞĬŏĞŀĶƢȮœŀ

őŀĪňȮĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĕƟŀĴŌĸĕĬŅħŒľĠƞȮ

ģŅĬĕƟŀĴŌĸĽņľĶńĭĕƟŀĴŌĸĕĬŅħŒľĠƞȮĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸĕĬŅħ

ŒľĠƞȮėŀĬŏĪĬŏĬŀĶƢȮŏėĶŊŗŀĚĴŊŀŐĸŃœĸĭĶŅĶňĮƤĠĠŅĮĶŃħŇļģƢȮĔŅĶŃ

ĮĶŃĵŋĔĨƢŒĝƟĚŅĬĶŃĭĭĮƤĠĠŅĮĶŃħŇļģƢȮŐıĸĨĲŀĶƢĴ

ĮƤĠĠŅĮĶŃħŇļģƢȮĶŃĭĭĕĬŅĬŐĸŃĔĶŃěŅĵȮĔŅĶĽƞĚįƞŅĬĕƟŀėĺŅĴȮ

ĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęȮěŇĬĨĪńĻĬƢĕƟŀĴŌĸȮőėĶĚĚŅĬĵƞŀĵ 

Introduction to artificial intelligence; data; data 

management; sensor; IoT; data engineering; data 

science; big data; big data database; big data processing; 

container; artificial intelligence tools and libraries; 

artificial intelligence applications; artificial intelligence 

platform; parallel and distributed systems; message 

passing; cloud computing; data visualization; small 

project 

1. ŀīŇĭŅĵĽƞĺĬĮĶŃĔŀĭĨƞŅĚȮŕȮŒĬĶŃĭĭĬŇŏĺĻ

ĮƤĠĠŅĮĶŃħŇļģƢ 

2. ĬņŏĽĬŀĺŇīňĔŅĶěńħĔŅĶĕƟŀĴŌĸĽņľĶńĭĔŅĶĪņ

ĺŇĻĺĔĶĶĴĕƟŀĴŌĸŀĵƞŅĚŏľĴŅŃĽĴ 

3. ŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀĭŌĶĦŅĔŅĶĕƟŀĴŌĸĶƞĺĴĔńĭ

ĔŅĶŒĝƟĚŅĬœĸĭĶŅĶňĮƤĠĠŅĮĶŃħŇļģƢ 

4. ĬņŏĽĬŀěŇĬĨĪńĻĬƢĕƟŀĴŌĸŀĵƞŅĚŏľĴŅŃĽĴ 

Learning outcomes: Students are able to 

1. describe the components within the 

artificial intelligence ecosystem 

2. present appropriate data management 

methods for data engineering 

3. write programs to integrate data with 

the use of artificial intelligence libraries 

4. present data visualizations 

appropriately 

1. ĔŅĶĭĶĶĵŅĵĪķļġň 

2. ĸĚĮĢŇĭńĨŇĔŅĶŒĬľƟŀĚŐĸŖĭ 

3. ĪņWorkshop ĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃ

ĔŅĶĪņĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 

4. ĮĢŇĭńĨŇĔŅĶŒĝƟĚŅĬģŅĬĕƟŀĴŌĸĽņľĶńĭ

ĕƟŀĴŌĸĕĬŅħŒľĠƞ 

5. Workshop ĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸ

ĕĬŅħŒľĠƞ 

6. ĔŅĶĭŌĶĦŅĔŅĶĕƟŀĴŌĸŐĸŃĔŅĶŒĝƟĚŅĬ

œĸĭĶŅĶňȮAI 

7. Workshop ĔŅĶĽĶƟŅĚěŇĬĨĪńĻĬƢĕƟŀĴŌĸ 

8. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅĶŃĭĭȮAI ĕĬŅħ

ŏĸŖĔ 

9. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃŀĳŇĮĶŅĵ 

ĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

 

241-354 ĝŋħĺŇĝŅ 

ĮƤĠĠŅĮĶŃħŇļģƢĭĬĶŃĭĭ 

ıŊŘĬģŅĬĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮȮőėĶĚĽĶƟŅĚŐĸŃ

ĔŅĶıńĥĬŅĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮȮŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭ

1. ŀīŇĭŅĵőėĶĚĽĶƟŅĚŐĸŃĔĶŃĭĺĬĔŅĶıńĥĬŅĕŀĚ

ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ 

1. ĽŀĬĪķļġňőħĵĔŅĶĭĶĶĵŅĵ 1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

ĽĴŀĚĔĸİƤĚĨńĺ 

&Module : Artificial  

Intelligence in Embedded  

System'ȮȮ6((4)-4-10) 

ĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮȮĔŅĶŏĔŖĭŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸěŅĔŏĞŖĬŏĞŀĶƢȮȮ

ĔŅĶŒĝƟĕƟŀĴŌĸěŅĔŀŋĮĔĶĦƢĳŅĵĬŀĔȮȮĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚĭĬ

ĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔĭĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮȮ

ĔŅĶĮĶńĭĮĶŋĚŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŐĭĭěņĸŀĚĮƤĠĠŅĮĶŃħŇļģƢȮȮ

ĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃėĺĭėŋĴŀŋĮĔĶĦƢĳŅĵĬŀĔȮȮĔŅĶıńĥĬŅŐŀĮıĸŇŏė

ĝńĬȮĮƤĠĠŅĮĶŃħŇļģƢĭĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬ

ĶŃľĺƞŅĚĮƤĠĠŅĮĶŃħŇļģƢȮIoT ŐĸŃėĸŅĺħƢ 

Fundamentals of AI and embedded systems;  

architecture and development of embedded systems;  

AI tools for embedded systems;  data acquisition and 

processing from sensors;  utilization of data from 

external devices; machine learning and  deep learning 

on embedded systems; optimization and performance 

enhancement of AI models;  interfacing and control of 

external devices;  development of AI applications on 

embedded systems;  integration of AI, IoT, and cloud 

computing 

2. ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃŏĲĶĴŏĺŇĶƢĔĕŀĚ

ĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĔŅĶıńĥĬŅĶŃĭĭĽĴŀĚ

ĔĸİƤĚĨńĺœħƟĨĶĚėĺŅĴĨƟŀĚĔŅĶ 

3. ĬņŏĽĬŀĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĮĶŃĴĺĸįĸ

ĕƟŀĴŌĸĽņľĶńĭıńĥĬŅŐĭĭěņĸŀĚĮƤĠĠŅĮĶŃħŇļģƢ

ĭĬĽĴŀĚĔĸİƤĚĨńĺœħƟ 

4. ŐĽħĚĺŇīňĔŅĶĮĶńĭĮĶŋĚŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅı

ĕŀĚŐĭĭěņĸŀĚĮƤĠĠŅĮŃħŇļģƢŏıŊŗŀėĺŅĴ

ŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟĚŅĬĭĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ

œħƟ 

5. ĬņŏĽĬŀŐĔƟĮƤĠľŅőħĵĔŅĶıńĥĬŅőėĶĚĔŅĶĪňŗŒĝƟ

ĮƤĠĠŅĮĶŃħŇļģƢĭĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺœħƟŀĵƞŅĚ

ĩŌĔĨƟŀĚ 

Learning outcomes: Students are able to 

1. explain the structure and 

development process of artificial 

intelligence and embedded systems 

2. select appropriate tools and 

frameworks of artificial intelligence for 

the development of embedded systems 

based on specific requirements 

2. ĸĚĮĢŇĭńĨŇĔŅĶŒĝƟĚŅĬĭŀĶƢħĽĴŀĚĔĸİƤĚ

Ĩńĺ 

3. ĸĚĮĢŇĭńĨŇĔŅĶĪħĸŀĚĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃ

ėĺĭėŋĴŀŋĮĔĶĦƢĳŅĵĬŀĔ 

4. Workshop ĔŅĶŏĔŖĭŐĸŃĮĶŃĴĺĸįĸ

ĕƟŀĴŌĸěŅĔŏĞŖĬŏĞŀĶƢ 

5. ĸĚĮĢŇĭńĨŇĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮMachine 

Learning ĭĬĶŃĭĭİƤĚĨńĺ 

6. Workshop ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔĭĬ

ĶŃĭĭİƤĚĨńĺ 

7. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅŐŀĮıĸŇŏėĝńĬȮAI 

ĭĬĶŃĭĭİƤĚĨńĺ 

8. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃĔŅĶĽŅīŇĨ

įĸĚŅĬ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

3. present the process of data collection 

and processing for developing AI models 

on embedded systems 

4. demonstrate methods for improving 

and optimizing AI models for suitability in 

embedded system applications 

5. propose solutions by correctly 

developing projects that utilize AI on 

embedded systems 

02/+133ȮĝŋħĺŇĝŅĔŅĶ 

ĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇ

ŐĸŃőĴŏħĸĳŅļŅĕĬŅħŒľĠƞ 

&Module : Natural 

Language  Processing and 

Large Language Model' 

2((3)-2-7) 

ĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇȮĔŅĶŐĪĬėĺŅĴľĴŅĵĕŀĚĳŅļŅȮ

ĔŅĶĽĶƟŅĚŏĺĔŏĨŀĶƢŐĪĬėĺŅĴľĴŅĵėņȮĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚ

œĺĵŅĔĶĦƢȮĔŅĶŏĶňĵĬĶŌƟĸņħńĭĕƟŀĴŌĸȮĔŅĶĽĶŋĮŐĸŃĽĔńħĕƟŀĴŌĸŏĝŇĚ

ėĺŅĴĶŌƟȮĔŅĶĮĶŃĴĺĸįĸŏĝŇĚĭĶŇĭĪȮĔŅĶĽĶƟŅĚĕƟŀėĺŅĴŀńĨőĬĴńĨŇŐĸŃ

ĔŅĶŐĮĸĳŅļŅŀńĨőĬĴńĨŇȮĔŅĶėƟĬľŅĕƟŀĴŌĸŏĝŇĚėĺŅĴľĴŅĵȮ

ģŅĬĕƟŀĴŌĸĽņľĶńĭĔŅĶěńħŏĔŖĭĕƟŀĴŌĸŏĺĔŏĨŀĶƢȮĔŅĶıńĥĬŅŐĸŃ

ĮĶńĭŐĨƞĚőĴŏħĸĳŅļŅĕĬŅħŒľĠƞȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬőĴŏħĸĳŅļŅ

ŒĬħƟŅĬĔŅĶĽĶŋĮȮĔŅĶĽĶƟŅĚĕƟŀĴŌĸĽńĚŏėĶŅŃľƢȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢ

ĕƟŀĴŌĸŏĜıŅŃĪŅĚȮĔŅĶĮĶŃŏĴŇĬěĶŇĵīĶĶĴŐĸŃėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚ

őĴŏħĸĳŅļŅȮőėĶĚĚŅĬĵƞŀĵ 

Natural language processing; language representation; 

word embedding creation; syntactic analysis; sequence 

/,ȮŏĸŊŀĔŒĝƟőĴŏħĸĳŅļŅĕĬŅħŒľĠƞŏıŊŗŀĽĶƟŅĚ

ĕƟŀĴŌĸŒľĴƞěŅĔŏĬŊŘŀľŅĪňŗĴňŀĵŌƞȮŏĝƞĬȮĔŅĶĽĶŋĮ

ĭĪėĺŅĴľĶŊŀĔŅĶŐĮĸĳŅļŅ 

0,ȮĽĔńħĕƟŀĴŌĸŏĝŇĚĸŉĔěŅĔŐľĸƞĚĕƟŀĴŌĸĕĬŅħŒľĠƞ

ŏıŊŗŀĝƞĺĵŒĬĔŅĶėƟĬľŅėĺŅĴĶŌƟĪňŗĽņėńĠ 

1,ȮĮĶńĭŐĨƞĚőĴŏħĸĳŅļŅĕĬŅħŒľĠƞŒľƟŏľĴŅŃĽĴ

ĔńĭĔŅĶĽĶƟŅĚŏĬŊŘŀľŅĪňŗĴňėŋĦĳŅıĽŌĚȮŏĝƞĬȮĔŅĶŏĕňĵĬ

ĭĪėĺŅĴľĶŊŀĕƟŀėĺŅĴŀńĨőĬĴńĨŇ 

2,ȮĮĶŃĵŋĔĨƢŒĝƟőĴŏħĸĳŅļŅĕĬŅħŒľĠƞŒĬĶŃĭĭ

ŀńĨőĬĴńĨŇȮŏĝƞĬȮĔŅĶĨŀĭėņĩŅĴľĶŊŀĔŅĶ

ĽńĚŏėĶŅŃľƢĕƟŀĴŌĸěŅĔŐľĸƞĚĨƞŅĚŕ 

Learning outcomes: Students are able to 

1. ĔŅĶĭĶĶĵŅĵĪķļġň 

2. ĸĚĮĢŇĭńĨŇĔŅĶŒĬľƟŀĚŐĸŖĭ 

1. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅĶŃĭĭȮAI ĕĬŅħ

ŏĸŖĔ 

2. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃŀĳŇĮĶŅĵ 

ĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

learning; summarization and knowledge extraction; 

contextual processing; automatic text generation and 

machine translation; semantic information retrieval; 

vector database for information storage; large language 

model development and fine-tuning; applications of 

language models in summarization, synthetic data 

generation, and domain-specific analysis; ethical and 

reliability evaluation of language models; small project. 

1. select and apply large language 

models to generate new data from 

existing content, such as summarizing 

articles or translating text 

2. extract valuable insights from large 

datasets to aid in knowledge discovery 

and information retrieval 

3. fine-tune large language models for 

high-quality content creation, such as 

writing articles or generating automated 

text 

4. apply large language models in 

automation systems, such as question 

answering or synthesizing information 

from multiple sources 

02/+134 ĝŋħĺŇĝŅĔŅĶŀŀĔŐĭĭ 

ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĶňĵĬĶŌƟ

ŏĝŇĚĸŉĔ   

&Module: Deep Learning, 

Design and Application' 

6((4)-4-10) 

őėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŏĝŇĚĸŉĔȮőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŏĝŇĚĸŉĔ

ŐĭĭėŀĬőĺĸŌĝńĬȮőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĔĬľĸńĔȮĔĸœĔĔŅĶŒľƟ

ėĺŅĴĽĬŒěȮĔŅĶİƗĔİĬŐĭĭŏŀĬħƢĪŌŏŀĬħƢĽņľĶńĭőėĶĚĕƞŅĵĮĶŃĽŅĪ

ŏĪňĵĴȮőėĶĚĽĶƟŅĚŐĭĭľĸŅĵľńĺȮĔŅĶĪņĮƚŅĵĔņĔńĭĝŋħĕƟŀĴŌĸȮ

ĲƤĚĔƢĝńĬĔĶŃĨŋƟĬŐĸŃĔŅĶĪņŒľƟĕƟŀĴŌĸŏĮƦĬĮĔĨŇȮőėĶĚĽĶƟŅĚŐĸŃ

ĽĩŅĮƤĨĵĔĶĶĴĕŀĚőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴȮĔŅĶĮĶńĭŐĨƞĚĸŃŏŀňĵħ

/,ȮŀīŇĭŅĵľĸńĔĔŅĶŀŀĔŐĭĭőėĶĚĕƞŅĵĮĶŃĽŅĪ

ŏĪňĵĴŏĝŇĚĸŉĔ 

0,ȮĬņŏĽĬŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟőėĶĚĕƞŅĵĮĶŃĽŅĪ

ŏĪňĵĴĪňŗŏľĴŅŃĽĴĨŅĴĔĶĦňĻŉĔļŅ 

1. ĔŅĶĭĶĶĵŅĵĪķļġň 

2. ĸĚĮĢŇĭńĨŇĔŅĶŒĬľƟŀĚŐĸŖĭ 

1. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅĶŃĭĭȮAI ĕĬŅħ

ŏĸŖĔ 

2. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃŀĳŇĮĶŅĵ 

ĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

ŐĸŃĔŅĶĨńħŐĨƞĚőėĶĚĕƞŅĵȮȮŏĪėĬŇėĔŅĶİƗĔİĬőėĶĚĕƞŅĵȮĔŅĶ

ĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĕŀĚőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴȮŏĲĶĴŏĺŇĶƢĔ

ĽņľĶńĭőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴ 

Deep Neural network; Convolutional Neural Network; 

Backbone Pretrained Network; Attention Mechanism; 

End-to-end Training; Multi-head Structure; Dataset 

annotation; Activation Functions and Data 

Normalization, Neural network structure and 

architecture. Fine-Turning and Pruning, Network Training 

Techniques, Neural network performance 

enhancement. Neural Network Frameworks. 

1,ȮĺńħĮĶŃĽŇĪīŇĳŅıőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴĨŅĴ

ľĸńĔĺŇĻĺĔĶĶĴŏıŊŗŀĮĶńĭĮĶŋĚĨńĺŐĭĭŒľƟĴňėĺŅĴ

ŐĴƞĬĵņ 

Learning outcomes: Students are able to 

1. explain the design principles of deep 

neural networks 

2. present appropriate applications of 

neural networks based on case studies 

3. measure the performance of neural 

networks based on engineering principles 

to improve model accuracy 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 

 

02/+135Ȯ ĝŋħĺŇĝŅĮƤĠĠŅ 

ĮĶŃħŇļģƢĽņľĶńĭėĺŅĴĴńŗĬėĚ 

ĮĸŀħĳńĵœĞŏĭŀĶƢȮ 

&Module: Artificial 

Intelligence forȮ

Cybersecurity' 

6((4)-4-10) 

ŐĬŃĬņĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮŐĔƞĬėĺŅĴ

ĴńŗĬėĚœĞŏĭŀĶƢŐĸŃĕƟŀĴŌĸĽņľĶńĭĮƤĠĠŅĮĶŃħŇļģƢȮĮƤĠĠŅĮĶŃħŇļģƢ

ĽņľĶńĭĔŅĶĨĶĺěěńĭĳńĵėŋĔėŅĴŐĸŃėĺŅĴįŇħĮĶĔĨŇȮ

ĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢĴńĸŐĺĶƢȮĮƤĠĠŅĮĶŃħŇļģƢŒĬ

ėĺŅĴĴńŗĬėĚĕŀĚŏėĶŊŀĕƞŅĵȮĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĔŅĶĨĶĺěěńĭ

ĔŅĶľĸŀĔĸĺĚŐĸŃĔŅĶőěĴĨňĪŅĚĺŇĻĺĔĶĶĴĽńĚėĴȮŐĸŃĔŅĶ

ĮĢŇĭńĨŇĔŅĶħƟŅĬėĺŅĴĮĸŀħĳńĵȮľńĺĕƟŀĕńŘĬĽŌĚŐĸŃĕƟŀıŇěŅĶĦŅħƟŅĬ

ěĶŇĵīĶĶĴȮŐĬĺőĬƟĴŒĬŀĬŅėĨĕŀĚĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĔŅĶĺŇěńĵ

ŐĸŃĮĶŃĵŋĔĨƢŒĝƟħƟŅĬėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢ 

/,ȮŀīŇĭŅĵŐĬĺėŇħıŊŘĬģŅĬȮľĸńĔĔŅĶĪņĚŅĬȮŐĸŃ

ĮĶŃŏĳĪĨƞŅĚŕȮĕŀĚĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶ

ŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĴńŗĬėĚĪŅĚ

œĞŏĭŀĶƢ 

0,ȮĮĶŃĵŋĔĨƢŒĝƟŀńĸĔŀĶŇĪŉĴĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ

ŏıŊŗŀĨĶĺěěńĭĳńĵėŋĔėŅĴĪŅĚœĞŏĭŀĶƢŐĸŃĶŃĭŋ

ėĺŅĴįŇħĮĔĨŇŒĬĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵ 

1,ȮŀīŇĭŅĵĺŇīňĔŅĶŒĝƟĮƤĠĠŅĮĶŃħŇļģƢŒĬĔŅĶ

ĨĶĺěěńĭĔŅĶőěĴĨňŐĭĭĲƕĝĝŇŗĚȮĔŅĶľĸŀĔĸĺĚĪŅĚ

1. ĔŅĶĭĶĶĵŅĵĪķļġň 

2. ĸĚĮĢŇĭńĨŇĔŅĶŒĬľƟŀĚŐĸŖĭ 

1. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅĶŃĭĭȮAI ĕĬŅħ

ŏĸŖĔ 

2. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃŀĳŇĮĶŅĵ 

ĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

Introduction to AI and Machine Learning Fundamentals; 

Cybersecurity Essentials and Data for AI; AI for Threat 

Detection and Anomaly Detection; AI for Malware 

Analysis; AI in Network Security; AI for Phishing and 

Social Engineering Detection & Security Operations; 

Advanced Topics and Ethical Considerations; Future 

Trends in AI for Cybersecurity Research and 

Applications; small projects 

ĺŇĻĺĔĶĶĴĽńĚėĴȮŐĸŃĽĬńĭĽĬŋĬĔŅĶĮĢŇĭńĨŇĔŅĶ

ħƟŅĬėĺŅĴĮĸŀħĳńĵőħĵĶĺĴ 

2,ȮĶŃĭŋŐĸŃŀīŇĭŅĵŐĬĺőĬƟĴĸƞŅĽŋħŐĸŃĪŇĻ

ĪŅĚĔŅĶĺŇěńĵŒĬŀĬŅėĨĕŀĚĔŅĶŒĝƟ

ĮƤĠĠŅĮĶŃħŇļģƢŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĴńŗĬėĚĪŅĚœĞ

ŏĭŀĶƢ 

Learning outcomes: Students are able to 

1. describe the fundamental concepts, 

working principles, and types of AI and 

machine learning as they relate to 

cybersecurity 

2. apply machine learning algorithms to 

detect cyber threats and identify 

anomalies in systems and networks 

3. describe how AI can be used to detect 

phishing attacks, social engineering 

scams, and support overall security 

operations 

4. identify and describe recent trends 

and future research directions in the use 

of AI to enhance cybersecurity 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

02/+136Ȯ ĝŋħĺŇĝŅ 

ĮƤĠĠŅĮĶŃħŇļģƢėĺŀĬĨńĴ 

&Module: Quantum 

ArtificialȮȮIntelligence' 

6((4)-4-10) 

ıŊŘĬģŅĬĕŀĚėĺŀĬĨńĴėŀĴıŇĺŏĨŀĶƢȮŀńĸĔŀĶŇĪŉĴėĺŀĬĨńĴľĸńĔȮ

ıŊŘĬģŅĬĕŀĚĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚŐĭĭėĸŅĽĽŇĔȮĔŅĶŏĕƟŅĶľńĽĕƟŀĴŌĸ

ŐĭĭėĺŀĬĨńĴȮŐįĬĪňŗĸńĔļĦŃŏħƞĬŐĸŃĲƤĚĔƢĝńĬŐĔĬľĸńĔŐĭĭ

ėĺŀĬĨńĴȮŏĺĔŏĨŀĶƢĽĬńĭĽĬŋĬŐĭĭėĺŀĬĨńĴőėĶĚĕƞŅĵĮĶŃĽŅĪ

ŏĪňĵĴŐĭĭėĺŀĬĨńĴȮŀńĸĔŀĶŇĪŉĴėĺŀĬĨńĴŐĮĶįńĬĽņľĶńĭĔŅĶ

ŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮŀńĸĔŀĶŇĪŉĴėĺŀĬĨńĴĽņľĶńĭĔŅĶľŅėƞŅŏľĴŅŃĽĴ

ĪňŗĽŋħĽņľĶńĭĮƤĠĠŅĮĶŃħŇļģƢȮŐĬĺőĬƟĴĔŅĶĺŇěńĵĮƤěěŋĭńĬŒĬ

ĮƤĠĠŅĮĶŃħŇļģƢŏĝŇĚėĺŀĬĨńĴȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪňŗĴňĻńĔĵĳŅıĕŀĚ

ĮƤĠĠŅĮĶŃħŇļģƢŏĝŇĚėĺŀĬĨńĴŒĬĽŅĕŅŀŊŗĬȮőėĶĚĚŅĬĵƞŀĵ 

Foundations of Quantum Computing; Core Quantum 

Algorithms; Foundations of Classical Machine Learning; 

Quantum Data Encoding; Quantum Feature Maps and 

Kernels; Quantum Support Vector Machines; Quantum 

Neural Networks; Variational Quantum Algorithms for 

Machine Learning; Quantum Optimization Algorithms 

for AI; Current Research Trends in Quantum AI; Potential 

Applications of Quantum AI in Various Domains; small 

project 

/,ȮŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚėĺŀĬĨńĴ

ėŀĴıŇĺŏĨŀĶƢ 

0,ȮŀīŇĭŅĵĺŇīňĔŅĶŏĕƟŅĶľńĽĕƟŀĴŌĸŐĭĭėĸŅĽĽŇĔŒĬ

ĽĩŅĬŃėĺŀĬĨńĴŏıŊŗŀŒĝƟŒĬĔŅĶėņĬĺĦŏĝŇĚ

ėĺŀĬĨńĴ 

1,ȮŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬŏĭŊŘŀĚĨƟĬĕŀĚŏėĶŊŗŀĚ

ŏĺĔŏĨŀĶƢĽĬńĭĽĬŋĬŐĭĭėĺŀĬĨńĴȮŐĸŃĻńĔĵĳŅı

ŒĬĔŅĶěņŐĬĔĕƟŀĴŌĸ 

2,ȮĬņŏĽĬŀŐĬĺėŇħıŊŘĬģŅĬĕŀĚőėĶĚĕƞŅĵĮĶŃĽŅĪ

ŏĪňĵĴŐĭĭėĺŀĬĨńĴȮŐĸŃėĺŅĴŐĨĔĨƞŅĚěŅĔ

őėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭėĸŅĽĽŇĔ 

Learning outcomes: Students are able to 

1. explains the fundamentals of 

quantum computing 

2. describes how classical data can be 

encoded into a quantum state for use in 

quantum computation 

3. describes the basic working principles 

of quantum support vector machines 

and their potential for classifying data 

1. ĔŅĶĭĶĶĵŅĵĪķļġň 

2. ĸĚĮĢŇĭńĨŇĔŅĶŒĬľƟŀĚŐĸŖĭ 

1. őėĶĚĚŅĬĔĸŋƞĴıńĥĬŅĶŃĭĭȮAI ĕĬŅħ

ŏĸŖĔ 

2. ĔŅĶĬņŏĽĬŀőėĶĚĚŅĬŐĸŃŀĳŇĮĶŅĵ 

ĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅ 

1. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĕƟŀŏĕňĵĬ 

2. ĮĶŃŏĴŇĬħƟĺĵĔŅĶĽŀĭĮĢŇĭńĨŇ 

3. ĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĔŅĶ 

4. ĽńĚŏĔĨĔŅĶĦƢŀĳŇĮĶŅĵ 

5. įŌƟŏĶňĵĬĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃĮĶŃŏĴŇĬ

ŏıŊŗŀĬĶƞĺĴĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬȮŐĸŃ

ėĺŅĴĽĴĭŌĶĦƢĕŀĚįĸĚŅĬ 
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ĶľńĽȮ- ĝŋħĺŇĝŅȮ

(Module) 
ėņŀīŇĭŅĵĝŋħĺŇĝŅȮ(Module) 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

ĕŀĚĝŋħĺŇĝŅȮ(Module) 

ĔŇěĔĶĶĴ 

ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

ĺŇīňĔŅĶĺńħŐĸŃ 

ĮĶŃŏĴŇĬįĸ 

4. presents the basic concepts of 

quantum neural networks and their 

differences from classical neural 

networks 
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ĳŅėįĬĺĔȮĝ 
ėņŀīŇĭŅĵĶŅĵĺŇĝŅĨŅĴŐĬĺĪŅĚȮOBE 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
GE1Ȯ ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 4 ľĬƞĺĵĔŇĨ   
      &Language and Communication' 

ŐĬĺėŇħĔŅĶĽŊŗŀĽŅĶȮĔŅĶĮĶŃĵŋĔĨƢľĸńĔĳŅļŅŀńĚĔķļȮľĶŊŀĳŅļŅŀŊŗĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪȮ
Communication concepts; applying English or other languages principles to communicate 

in accordance with relevant contexts 
 
GE2Ȯ ĔŅĶıńĥĬŅėĺŅĴėŇħ  4 ľĬƞĺĵĔŇĨ 
    &Development of Thought' 
GE2A  ĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ 
 &Logical and Numerical Reasoning' 
 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏıŊŗŀĽĬńĭĽĬŋĬőěĪĵƢĮƤĠľŅȮĔŅĶĶŃĭŋĮƤĠľŅŐĸŃĺŅĚŐįĬŏıŊŗŀěńħĔŅĶĮƤĠľŅĭĬŏľĨŋįĸŏĝŇĚ
ĮĶŃěńĔļƢȮ 
 Formulating problems through data analysis; problem identification and evidence-based 
problem solving 
 

200-108G2B őĴĭŅŐĸŃĔŅĶıńĥĬŅĔĸĵŋĪīƢ  2((2)-0-4) 
  &MOBA and Strategy Development' 
  ŐĬŃĬņőĴĭŅȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮŀĚėƢĮĶŃĔŀĭĕŀĚőĴĭŅȮĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚįŌƟŏĸƞĬȮ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŀĚėƢĮĶŃĔŀĭĨƞŅĚȮŕȮŐįĬįńĚėĺŅĴėŇħȮĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĔŅĶıńĥĬŅĔĸĵŋĪīƢȮĴŅĶĵŅĪŐĸŃĬŘņŒě
ĬńĔĔňĿŅȮŀŅĝňıĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭőĴĭŅȮĔŅĶėŇħŏĝŇĚĶŃĭĭŒĬĝňĺŇĨĮĶŃěņĺńĬ 
   Introduction to MOBA, systems thinking, elements of MOBA, player roles and 
function of players, MOBA elements relationship, mind map, teamwork, strategy development, 
manners and sportsmanship, career related to MOBA, system thinking in daily life 
 

GE3Ȯ ĔŅĶėŇħŐĭĭįŌƟĮĶŃĔŀĭĔŅĶȮ 2 ľĬƞĺĵĔŇĨ   
 &Entrepreneurial Mindset' 
 ĺŇŏėĶŅŃľƢĽĳŅıŐĺħĸƟŀĴŏıŊŗŀŐĽĺĚľŅőŀĔŅĽȮŐĬĺėŇħŒĬĔŅĶĺŅĚŐįĬŏıŊŗŀŒľƟĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶ
ĺŅĚŐįĬĔŅĶŏĚŇĬĽƞĺĬĭŋėėĸœħƟȮ 
 Environmental analysis to identify opportunities; ideas for change management to keep up 
with current situations; personal financial planning 
 
0..+/.2G2 ĶŌƟŏĪƞŅĪńĬĮƤĠĠŅĮĶŃħŇļģƢ  0&&0'+.+2' 
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  &Artificial Intelligence Literacy' 
  ĮƤĠĠŅĮĶŃħŇļģƢȮėĺŅĴĽŅĴŅĶĩĕŀĚĮƤĠĠŅĮĶŃħŇļģƢȮĔŅĶŒĝƟĚŅĬĮƤĠĠŅĮĶŃħŇļģƢŒĬľĬƞĺĵĚŅĬȮĺŇīňĔŅĶ 
ĽĶƟŅĚĶŃĭĭĮƤĠĠŅĮĶŃħŇļģƢȮěĶŇĵīĶĶĴŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮĪŇĻĪŅĚĮƤĠĠŅĮĶŃħŇļģƢőĸĔȮĔĶĦňĻŉĔļŅ 
  Artificial Intelligence; artificial Intelligence capabilities; artificial Intelligence usages in 
agencies; artificial intelligence system creation; ethics and artificial intelligence; global artificial 
intelligence trend; case study 
 

200-107G4ȮȮĔŅĶŏĝŊŗŀĴĨƞŀĽĶĶıĽŇŗĚŏıŊŗŀĝňĺŇĨĵŋėħŇěŇĪńĸ  2((2)-0-4) 
 ȮȮȮȮȮȮȮ&Internet of Thing for Digital Life' 
 ȮȮȮȮȮȮȮŐĬŃĬņŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĵŋėŒľĴƞȮŐĬŃĬņŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĵŋėŒľĴƞȮĔŅĶŒĝƟĚŅĬŀŇĬŏĨŀĶƢŏĬŖĨ
ŀĵƞŅĚĝŅĠĜĸŅħȮľĸńĔĔŅĶĕŀĚĔŅĶŏĝŊŗŀĴĨƞŀĽĶĶıĽŇŗĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮŐĬŃĬņőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĪňŗěņŏĮƦĬ
ĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĻĨĺĶĶļĪňŗȮ21  
 ȮȮȮȮȮȮȮIntroduction to modern computer technology; introduction to modern 
communication technology; smart internet usage; introduction to internet of things; introduction 
to program applications for 21st century skills 
 
GE5Ȯ ĽŋĕĳŅĺŃŀĚėƢĶĺĴȮ 2 ľĬƞĺĵĔŇĨ 
 &Holistic Well-being' 
 ĔŅĶħŌŐĸĽŋĕĳŅĺŃŀĚėƢĶĺĴȮėĶŀĭėĸŋĴȮĔŅĵȮěŇĨȮĽńĚėĴȮĔŅĶĮĶńĭĨńĺŏĕƟŅĔńĭĔŅĶŏĮĸňŗĵĬįƞŅĬĕŀĚĽńĚėĴŏıŊŗŀĔŅĶ
ŀĵŌƞĶƞĺĴĔńĬĪƞŅĴĔĸŅĚėĺŅĴŐĨĔĨƞŅĚľĸŅĔľĸŅĵȮ 
 Maintaining holistic well-being, covering physical, mental, and social wellness; adapting to 
social changes to live together in pluricultural societies 
 
EC4Ȯ ěŇĨĽŅīŅĶĦŃŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 0ȮľĬƞĺĵĔŇĨ 
 &Ns`jgaȮKglbȮ_lbȮQsqr_gl_`jcȮBctcjmnkclr' 

 ŐĬĺėŇħĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮĔŅĶŐĔƟĮƤĠľŅœħƟĨŅĴĽĩŅĬĔŅĶĦƢȮŐĬĺėŇħĔŅĶĪņĮĶŃőĵĝĬƢŒľƟĔńĭĽńĚėĴȮ
Qsqr_gl_`jcȮbctcjmnkclrȮamlacnrq9ȮqmjtgleȮnpm`jckqȮ`wȮk_vgkgxgleȮ`clcƱrqȮrmȮqmagcrw 

 

200-103G7ȮȮȮĝňĺŇĨĵŋėŒľĴƞľńĺŒěĽňŏĕňĵĺ  2((2)-0-4) 
 ȮȮȮȮȮȮȮȮ&Modern Life for Green Love' 
 ȮȮȮȮȮȮȮȮĽĩŅĬĔŅĶĦƢĽŇŗĚŐĺħĸƟŀĴőĸĔŒĬĮƤěěŋĭńĬȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŒĬĔŅĶħņĶĚĝňĺŇĨȮĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴŒĬ
ĮƤěěŋĭńĬȮįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴěŅĔĝňĺŇĨĮĶŃěņĺńĬȮĽĳŅĺŃőĸĔĶƟŀĬȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅĺŃĳŌĴŇŀŅĔŅĻȮĺŇīňĔŅĶěńħĔŅĶ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĴĸıŇļȮĺŇĩňĝňĺŇĨŒĬĵŋėĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽŇŗĚŐĺħĸƟŀĴȮŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 
 ȮȮȮȮȮȮȮCurrent situation of world environment, Natural resources for living, Current 
environmental problems, Environmental impacts from daily life, Global warming, Climate change, 
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Natural resources and pollution management, Way of life in an age of environmental change, 
Sustainable development goals 
 
ľĴĺħĺŇĝŅŏĜıŅŃ 
0..+/.0 ĽŌƞőĸĔĺŇĻĺĔĶĶĴ /&&/'+.+0' 
 &Into Engineering World' 
 ıńĥĬŅĔŅĶĕŀĚĺŇĻĺĔĶĶĴĻŅĽĨĶƢĽŅĕŅĨƞŅĚȮŕȮŀĚėƢĔĶĺŇĝŅĝňıĺŇĻĺĔĶĶĴȮŏĽƟĬĪŅĚŀŅĝňıĺŇĻĺĔĶ
ěĶĶĵŅĭĶĶĦĺŇĻĺĔĶȮĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴȮŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬ
ŏĮƦĬĪňĴȮŏĪėĬŇėĔŅĶĬņŏĽĬŀ 
 Evolution of engineering disciplines; engineering professional organizations; engineering 
career path; engineering ethics; engineering problems; systematic problem analysis and solving; 
teamwork; presentation techniques 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĽņŏĶŖěĳŅĵŒĬŏĺĸŅĪňŗĔņľĬħ 
 2. ŀīŇĭŅĵĸńĔļĦŃĚŅĬĺŇĻĺĔĶĶĴŒĬĽŅĕŅĨƞŅĚȮŕȮœħƟ 
 3. ŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴħƟĺĵėĺŅĴĶŌƟħƟĺĵėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢœħƟ 
 4. ĬņŏĽĬŀĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟȮĩŌĔĨƟŀĚ 
 5. ĪņĚŅĬŏĮƦĬĪňĴŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴŒĬŏĺĸŅĪňŗĔņľĬħœħƟ 

 Learning outcomes: Students are able to 
 1. complete assigned tasks within the specified timeframe 
 2. describe the characteristics of engineering work across various disciplines 
 3. solve engineering problems using fundamental knowledge of science and 
mathematics 
 4. accurately present information relevant to engineering problem-solving 
 5. work effectively as a team to solve engineering problems within the given timeframe 

0..+//0 ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1&&1'+.+4' 
 &Fundamental Mathematics for Engineer' 
 ėĦŇĨĻŅĽĨĶƢŒĬĚŅĬĺŇĻĺĔĶĶĴȮŀŋĮĬńĵŏĝŇĚėĦŇĨĻŅĽĨĶƢȮĲƤĚĔƢĝńĬŐĸŃĔĶŅĲȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚȮŀĬŋıńĬīƢ
ĕŀĚĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĬĚŅĬĺŇĻĺĔĶĶĴȮĮĶŇıńĬīƢĕŀĚĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĬĚŅĬĺŇĻĺĔĶĶĴȮ 
 Mathematics in engineering; mathematical induction; functions and graphs; limit and 
continuity; derivatives of functions and applications in engineering; integration of functions and 
applications in engineering 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŏĸŊŀĔŏĪėĬŇėĪňŗŏľĴŅŃĽĴĽņľĶńĭŐĔƟőěĪĵƢĮƤĠľŅĭĶŇıńĬīƢŐĭĭĨƞŅĚȮŕȮœħƟ 
 2. ŏĕƟŅŒěĔŅĶĬņŀĬŋıńĬīƢȮŐĸŃĮĶŇıńĬīƢœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 
 3. ľŅėņĨŀĭĕŀĚĸŇĴŇĨȮŀĬŋıńĬīƢȮŐĸŃĮĶŇıńĬīƢȮœħƟ 
 4.  ŏĕƟŅŒěĬŇĵŅĴȮŐĸŃĪňŗĴŅĕŀĚĸŇĴŇĨȮŀĬŋıńĬīƢȮŐĸŃĮĶŇıńĬīƢ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 135 

 

 Learning outcomes: Students are able to 
 1.  select appropriate techniques to solve various types of differential and integral 
problems 
 2.  demonstrate understanding of the applications of derivatives and integrals 
 3.  compute the solutions of limits, derivatives, and integrals 
 4.  understand the definitions and fundamental concepts of limits, derivatives, and 
integrals 
 
0..+//1 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1&&1'+.+4' 
 &Fundamental Physics for Engineer' 
 ĲƕĽŇĔĽƢŒĬĚŅĬĺŇĻĺĔĶĶĴȮľĬƞĺĵĮĶŇĴŅĦĪŅĚĲƕĽŇĔĽƢŐĸŃŏĺĔŏĨŀĶƢȮĶŃĭĭŐĶĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗȮĚŅĬŐĸŃ
őĴŏĴĬĨƢȮŀĬŋĳŅėŐĸŃĺńĨĩŋŏĔĶŖĚȮıĸńĚĚŅĬŐĸŃőĴŏĴĬĨńĴ 
 Physics in engineering; units, physical quantities, and vectors; force system and motions; 
work and moment; particles and rigid bodies; energy and momentum 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĽņŏĶŖěĳŅĵŒĬŏĺĸŅĪňŗĔņľĬħ 
 2. ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĲƕĽŇĔĽƢıŊŘĬģŅĬŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟ 
 3. ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬŐĸŃŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚœħƟ 
 4. ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴőħĵŒĝƟėĺŅĴĶŌƟĲƕĽŇĔĽƢıŊŘĬģŅĬœħƟ 

 Learning outcomes: Students are able to 
 1. complete assigned tasks within the specified timeframe 
 2. apply fundamental knowledge of physics to solve engineering problems 
 3. use information technology to search for information and engage in self-directed learning 
 4. collaborate effectively in a team to solve engineering problems using fundamental 
physics knowledge 
 
0..+//2 ŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 1&&1'+.+4' 
 &Fundamental Chemistry for Engineer' 
 ĽŅĶŏėĴňŒĬĝňĺŇĨĮĶŃěņĺńĬŐĸŃėĺŅĴĮĸŀħĳńĵȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıĕŀĚĕŀĚŐĕŖĚȮĕŀĚœľĸȮŐĸŃĔƠŅĞȮȮĔġ
ĕŀĚŐĔƠĽȮĔġĪĶĚĴĺĸŐĸŃĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮĮĢŇĔŇĶŇĵŅŏėĴňŐĸŃĽĴħħŋĸȮĔĶħ+ŏĭĽȮȮĮĢŇĔŇĶŇĵŅœĲĲƚŅŏėĴňȮŏĪŀĶƢőĴ
œħĬŅĴŇĔĽƢ 
 Chemical in daily life and safety; physical properties of solid, fluid and gas; gas law; law 
of mass and stoichiometry; reaction and equilibrium; acid-base; electrochemistry; thermodynamics 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĽŅĴŅĶĩŀīŇĭŅĵŐĸŃėņĬĺĦŏėĴňıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬħƟŅĬĺŇĻĺĔĶĶĴœħƟ 
 2. ĽŅĴŅĶĩėņĬĺĦőħĵŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬĔġĪĶĚĴĺĸŐĸŃĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢœħƟ 
 3. ĽŅĴŅĶĩĭŀĔĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃĽŅĴŅĶĩėņĬĺĦĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽĩŅĬŃĕŀĚĕŀĚŐĕŖĚȮĕŀĚŏľĸĺȮ
ŐĸŃĔƠŅĞ 
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 4. ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃėņĬĺĦĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĮĢŇĔŇĶŇĵŅŏėĴňŐĸŃĽĴħŋĸœħƟ 
 5. ŀīŇĭŅĵĪķļġňĔĶħ+ŏĭĽŐĸŃėņĬĺĦĨŅĴĔġıŊŘĬģŅĬĕŀĚĔĶħ+ŏĭĽœħƟ 
 6. ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃėņĬĺĦĪŅĚħƟŅĬœĲĲƚŅŏėĴňœħƟ 
 7. ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃėņĬĺĦőħĵŒĝƟıŊŘĬģŅĬĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢœħƟ 
 8. ĽŅĴŅĶĩěņŐĬĔĮĶŃŏĳĪĕŀĚĽŅĶŏėĴňŐĸŃĶŌƟĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŏėĴňœħƟ 
 9. ĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 10. ĽŅĴŅĶĩĬņŏĽĬŀőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴ 
 11. ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴœħƟ 
 12. ĴňĺŇĬńĵȮĮĢŇĭńĨŇĨŅĴĕƟŀĨĔĸĚȮĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŐĸŃĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 

 Learning outcomes: Students are able to 
 1. explain and perform basic chemical calculations relevant to engineering applications 
 2. apply fundamental knowledge of the law of conservation of mass and stoichiometry 
to solve chemical problems 
 3. identify physical properties and perform calculations related to the states of matter: 
solids, liquids, and gases 
 4. explain principles and perform calculations related to chemical reactions and 
chemical equilibrium 
 5. describe acid-base theories and perform calculations based on fundamental acid-
base principles 
 6. explain the principles of electrochemistry and carry out related calculations 
 7. explain and apply thermodynamic principles to perform relevant calculations 
 8. classify types of chemicals and understand chemical safety standards 
 9. appropriately use information technology to search for scientific and technical 
information 
 10. deliver presentations using suitable tools and technologies 
 11. work effectively as a member of a team 
 12. demonstrate discipline, comply with agreements, take responsibility for assigned 
tasks, and uphold academic integrity 

0..+//4 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶȮȮ 1&&0'+0+3' 
 &Basic Engineering Programming' 
 ľĸńĔĔŅĶŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚėŀĴıŇĺŏĨŀĶƢȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬĕŀĚŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢȮľĸńĔĔŅĶ
ĔĶŃĭĺĬĔŅĶĕŀĚĕƟŀĴŌĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮľĸńĔĔŅĶĕŀĚĳŅļŅĝńŘĬĽŌĚȮĺŇīňĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅőĮĶŐĔĶĴȮĝĬŇħĕƟŀĴŌĸ
ıŊŘĬģŅĬĨńĺŐĮĶėƞŅėĚĪňŗĨńĺħņŏĬŇĬĔŅĶŐĸŃĬŇıěĬƢȮȮĮĶŃőĵėėņĽńŗĚŐĸŃĮĶŃőĵėėņĽńŗĚŏĝŇĚĮĶŃĔŀĭȮȮĔŅĶĪņĚŅĬĨŅĴĸņħńĭȮ
ĔŅĶĪņĚŅĬŐĭĭĪŅĚŏĸŊŀĔŐĸŃĔŅĶĪņĚŅĬŐĭĭĺĬĞŘņȮĔŅĶĨĶĺěŐĔƟěŋħĭĔıĶƞŀĚȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅőĮĶŐĔĶĴőħĵ
ŒĝƟĳŅļŅĶŃħńĭĽŌĚŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟĔńĭĮƤĠľŅĪŅĚħƟŅĬĺŇĻĺĔĶĶĴȮĔŅĶİƗĔŏĕňĵĬőĮĶŐĔĶĴ 
 Computer concepts; computer components; hardware and software interaction; 
electronic data processing concepts; high-level language programming concepts; program design 
and development methodology; data types; constant; operations and expression; statement and 
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compound statement; flow controls; sequence; alteration and iteration; debugging; program design 
and development with applications to engineering problems using a high level programming 
language; programming practices 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
 2. ŀīŇĭŅĵĔŅĶŐĔƟĮƤĠľŅŐĸŃŀŀĔŐĭĭŀńĸĔŀĶŇĪňĴĪňŗŒĝƟŐĔƟĮƤĠľŅȮőħĵĽŅĴŅĶĩŏĕňĵĬŏĮƦĬįńĚĚŅĬȮľĶŊŀĶľńĽ
ŏĪňĵĴœħƟȮ 
 3. ĴňĪńĔļŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬħƟĺĵĳŅļŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĶŃħńĭĽŌĚȮ&ĳŅļŅœı
īŀĬ'ȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀŐĔƟĮƤĠľŅœħƟ 
 4. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
 5. ŀīŇĭŅĵĔŅĶŐĔƟĮƤĠľŅŐĸŃŀŀĔŐĭĭŀńĸĔŀĶŇĪňĴĪňŗŒĝƟŐĔƟĮƤĠľŅȮőħĵĽŅĴŅĶĩŏĕňĵĬŏĮƦĬįńĚĚŅĬȮľĶŊŀĶľńĽ
ŏĪňĵĴœħƟ 
 6. ĴňĪńĔļŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬħƟĺĵĳŅļŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĶŃħńĭĽŌĚȮ&ĳŅļŅœı
īŀĬ'ȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀŐĔƟĮƤĠľŅœħƟ 
 7. ŀīŇĭŅĵĔŅĶŐĔƟĮƤĠľŅŐĸŃŀŀĔŐĭĭŀńĸĔŀĶŇĪňĴĪňŗŒĝƟŐĔƟĮƤĠľŅȮőħĵĽŅĴŅĶĩŏĕňĵĬŏĮƦĬįńĚĚŅĬȮľĶŊŀĶľńĽ
ŏĪňĵĴœħƟ 
 8. ĴňĪńĔļŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬħƟĺĵĳŅļŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĶŃħńĭĽŌĚȮ&ĳŅļŅœı
īŀĬ'ȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀŐĔƟĮƤĠľŅœħƟ 
 9. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
 10. ŀīŇĭŅĵĔŅĶŐĔƟĮƤĠľŅŐĸŃŀŀĔŐĭĭŀńĸĔŀĶŇĪňĴĪňŗŒĝƟŐĔƟĮƤĠľŅȮőħĵĽŅĴŅĶĩŏĕňĵĬŏĮƦĬįńĚĚŅĬȮľĶŊŀĶľńĽ
ŏĪňĵĴœħƟ 
 11. ĴňĪńĔļŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴıŊŘĬģŅĬħƟĺĵĳŅļŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĶŃħńĭĽŌĚȮ&ĳŅļŅœı
īŀĬ'ȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀŐĔƟĮƤĠľŅœħƟ 

 Learning outcomes: Students are able to 
 1. describe basic concept of a computer system and identify its essential  
 2. describe problem solving and design algorithms with flowchart and/or psuedocode 
to solve problems  
 3. acquire basic skills in programming with high-level language (Python) and apply to 
solve problems  
 4. describe basic concept of a computer system and identify its essential components  
 5. describe problem solving and design algorithms with flowchart and/or psuedocode 
to solve problems  
 6. acquire basic skills in programming with high-level language (Python) and apply to 
solve problems  
 7. describe problem solving and design algorithms with flowchart and/or psuedocode 
to solve problems  
 8. acquire basic skills in programming with high-level language (Python) and apply to 
solve problems  
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 9. describe basic concept of a computer system and identify its essential components  
 10. describe problem solving and design algorithms with flowchart and/or psuedocode 
to solve problems  
 11. acquire basic skills in programming with high-level language (Python) and apply to 
solve problems 
 
 

0..+//5 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 0&&/'+0+1' 
 &Basic Engineering Drawing' 
 ėĺŅĴĽņėńĠĕŀĚĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢŐĸŃĺŇīňŒĝƟȮĔŅĶŏĕňĵĬĨńĺŏĸĕŐĸŃĨńĺŀńĔļĶȮ
ĝĬŇħĕŀĚŏĽƟĬŐĸŃĴŅĨĶģŅĬĽņľĶńĭĚŅĬŏĕňĵĬŐĭĭȮŏĶĕŅėĦŇĨĮĶŃĵŋĔĨƢȮĔŅĶŏĕňĵĬĳŅıĽŅĴĴŇĨŇȮĔŅĶŏĕňĵĬĳŅıŀŀĭĸŇĔȮ
ĔŅĶŏĕňĵĬĳŅıœŀőĞŏĴĨĶŇĔȮĔŅĶŏĕňĵĬĳŅıĜŅĵŀŀőīĔĶŅĲĲƕĔȮĔŅĶĽŏĔŖĨĳŅıȮĔŅĶŏĕňĵĬĳŅıĨńħȮĔŅĶĔņľĬħĕĬŅħŐĸŃ
ĶŅĵĸŃŏŀňĵħŀŊŗĬȮŕȮŒĬŐĭĭĚŅĬŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮŐĬŃĬņĔŅĶŏĕňĵĬŐĭĭħƟĺĵőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ 
 The importance of engineering drawing; drawing instruments and their uses; lettering; 
line types and standards; applied geometry; pictorial drawing, oblique drawing, isometric drawings, 
orthographic drawing; freehand sketches; section drawing; dimensioning; and descriptions in 
engineering drawing; introduction to computer aided drawing 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŏėŅĶıĔĨŇĔŅĕŀĚĽńĚėĴȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶŏĶňĵĬĶŌƟ 
 2. ŏĕƟŅŒěĴŅĨĶģŅĬŒĬĚŅĬŏĕňĵĬŐĭĭȮľĸńĔĔŅĶŏĕňĵĬĳŅıĜŅĵŐĭĭŀŀőīĔĶŅĲĲƕĔȮŐĸŃľĸńĔĔŅĶŏĕňĵĬĳŅıȮ
1ȮĴŇĨŇȮŐĸŃĔŅĶŏĕňĵĬĳŅıĨńħŐĭĭĨƞŅĚȮŕ 
 3. ĽŅĴŅĶĩŏĕňĵĬŐĸŃŀƞŅĬŐĭĭĝŇŘĬĚŅĬĪŅĚĺŇĻĺĔĶĶĴĕńŘĬıŊŘĬģŅĬœħƟ 
 4. ĽŅĴŅĶĩŒĝƟőĮĶŐĔĶĴŏĕňĵĬŐĭĭȮ0ȮĴŇĨŇŏĭŊŘŀĚĨƟĬœħƟ 
 5. ĽŅĴŅĶĩŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚěŅĔĽŊŗŀŀŀĬœĸĬƢĪňŗŏĨĶňĵĴœĺƟŒľƟœħƟȮŐĸŃĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ
ĽŊĭėƟĬĕƟŀĴŌĸŏıŇŗĴŏĨŇĴœħƟ 
 6. ĴňĺŇĬńĵŐĸŃĶńĭįŇħĝŀĭĨƞŀĚŅĬĔĸŋƞĴĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

 Learning outcomes: Students are able to 
 1. respect the rules of society, be honest, and have a sense of responsibility in learning 
 2. understand the standards of drafting, principles of orthographic projection drawing, 
principles of 3D drawing and various sections drawing 
 3. able to draw and read basic engineering work pieces 
 4. able to use basic 2D drafting programs 
 5. able to learn by oneself from online media provided and able to use information 
technology to search for additional information 
 6. be disciplined and responsible for assigned group tasks 
 
0..+//6 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶ 2 1&&1'+.+4' 
 &Fundamental Physics for Engineer II' 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 139 

 

 œĲĲƚŅĽĩŇĨĵƢȮĔĶŃŐĽœĲĲƚŅȮĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚȮĨńĺŏĔŖĭĮĶŃěŋȮĺĚěĶœĲĲƚŅĔĶŃŐĽĽĸńĭȮŐĴƞŏľĸŖĔȮ
ŐĴƞŏľĸŖĔœĲĲƚŅȮĔŅĶŏľĬňŗĵĺĬņœĲĲƚŅȮĨńĺŏľĬňŗĵĺĬņȮėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅȮĪńĻĬĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 
 Electrostatics; electric current; direct current circuit; capacitor; alternating current circuit; 
magnetism; electromagnetism; electric induction; inductor; electromagnetic wave; introduction to optics 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĽņŏĶŖěĳŅĵŒĬŏĺĸŅĪňŗĔņľĬħ 
 2. ŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĔńĭœĲĲƚŅŐĴƞŏľĸŖĔıŊŘĬģŅĬœħƟ 
 3. ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬŐĸŃŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚœħƟ 

 Learning outcomes: Students are able to 
 1. complete assigned tasks within the specified timeframe 
 2. solve problems related to electromagnetic 
 3. use information technology to search for information and engage in self-directed learning 
 

0..+//7 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ0 /&.+0+/' 
 &Physics Laboratory for Engineer II' 
 ĔŅĶĪħĸŀĚŏĶŊŗŀĚĽĬŅĴœĲĲƚŅȮĔŅĶĺńħėƞŅĪŅĚœĲĲƚŅȮŐĸŃŀŋĮĔĶĦƢĔŅĶĺńħœĲĲƚŅȮĽĬŅĴŐĴƞŏľĸŖĔȮĔŅĶŏĬňŗĵĺĬņ
ŐĴƞŏľĸŖĔœĲĲƚŅȮȮĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚȮĺĚěĶœĲĲƚŅĔĶŃŐĽĽĸńĭȮŐĸŃȮŐĽĚ 
 Laboratory experiments in electric field; electrical measurement and electrical 
instruments; magnetic field; induction; electromagnet; direct current circuit; alternating current 
circuit and light 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĽņŏĶŖěĳŅĵŒĬŏĺĸŅĪňŗĔņľĬħ 
 2. ĪņĔŅĶĪħĸŀĚŒĬľńĺĕƟŀœĲĲƚŅŐĴƞŏľĸŖĔȮőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĺńħȮŏıŊŗŀŏĔŖĭĕƟŀĴŌĸŐĸŃŏĕňĵĬĽĶŋĮįĸĔŅĶ
ĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
 3. ĪņĚŅĬŏĮƦĬĔĸŋƞĴŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵ 

 Learning outcomes: Students are able to 
 1. complete assigned tasks within the specified timeframe 
 2. conduct experiment on electromagnetic topics using instruments to collect data, 
and write a summary report correctly 
 3. work as a team to achieve a goal 
 

240-111 ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3((3)-0-6) 
 &Mathematics for Computer Engineering'  
 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬ:ȮȮ0..+//0ȮėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ 
 Prerequisite: 200-112ȮFundamental Mathematics for Engineer  

 ĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮĲƤĚĔƢĝńĬėƞŅěĶŇĚŐĸŃĲƤĚĔƢĝńĬėƞŅŏĺĔŏĨŀĶƢȮĲƤĚĔƢĝńĬŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮ
ŏĔĶŏħňĵĬȮĶŃĭĭıŇĔńħŏĝŇĚĕńŘĺȮĶŃĬŅĭŏĝŇĚĞƟŀĬȮĶŌĮĪĶĚŏĶĕŅėĦŇĨȮŏĺĔŏĨŀĶƢȮĮĶŇĳŌĴŇŏĺĔŏĨŀĶƢȮĬŀĶƢĴȮŏĺĔŏĨŀĶƢőĮĶħńĔȮ



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 140 

 

ŏĺĔŏĨŀĶƢŏĜıŅŃȮĔŅĶŐĮĸĚŏĝŇĚŏĽƟĬȮĔŅĶħņŏĬŇĬĔŅĶĪŅĚŏĴĪĶŇĔĞƢȮŀńĬħńĭŐĸŃħňŏĪŀĶƢĴŇŐĬĬĨƢȮĔŅĶėņĬĺĦŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĮĶŃĴŅĦėĺŅĴŏĪňŗĵĚȮėĺŅĴįŇħıĸŅħěŅĔĔŅĶĨńħĮĸŅĵŐĸŃĔŅĶĮƤħŏĻļȮĶŃĭĭĽĴĔŅĶıňĝėĦŇĨŏĝŇĚŏĽƟĬȮĔŅĶĮĶŃĴŅĦėƞŅ
ŒĬĝƞĺĚȮĔŅĶĮĶŃĴŅĦėƞŅĬŀĔĝƞĺĚȮĔŅĶĮĶńĭŏĽƟĬőėƟĚŐĸŃĔŅĶĮĶŃĴŅĦĲƤĚĔƢĝńĬ 
 Function of several variables; Real-valued function and vector-valued functions; 
multivariable calculus and gradients; polar coordinate and complex plane; geometric shapes; 
vector and vector spaces; norm; vector products;, eigenvalues and eigenvectors; linear 
combination; matrix operations; rank; determinant; Numerical calculations; accuracy estimation; 
truncation and rounding errors; linear algebraic equations; interpolation; extrapolation; curve fitting 
and function approximation  

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŀīŇĭŅĵŐĬĺėŇħıŊŘĬģŅĬĕŀĚĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮĶŃĭĭıŇĔńħŏĝŇĚĕńŘĺȮŏĺĔŏĨŀĶƢȮŐĸŃŏĴĪĶŇĔĞƢȮĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
 2. ėņĬĺĦŐĸŃĮĶŃĵŋĔĨƢŒĝƟĲƤĚĔƢĝńĬėƞŅěĶŇĚȮĲƤĚĔƢĝńĬėƞŅŏĺĔŏĨŀĶƢȮŏĔĶŏħňĵĬĨƢȮŀĬŋıńĬīƢĵƞŀĵȮŏĺĔŏĨŀĶƢőĮĶ
ħńĔĨƢȮĔŅĶħņŏĬŇĬĔŅĶĪŅĚŏĴĪĶŇĔĞƢȮŐĸŃĔŅĶŐĮĸĚŏĝŇĚŏĽƟĬȮŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴ 
 3. ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀŐĬĺėŇħĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĔŅĶėņĬĺĦŒĬĭĶŇĭĪĕŀĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚ 

 Learning outcomes: Students are able to 
 1. explain the fundamental concepts of multivariable functions, polar coordinate 
systems, vectors, and matrices related to computer engineering 
 2. calculate and apply real-valued functions, vector-valued functions, gradients, 
partial derivatives, vector products, matrix operations, and linear transformations to solve 
mathematical and engineering problems 
 3. communicate and present mathematical concepts and computations accurately in 
the context of computer engineering 
 
240-122 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ 1(0-2-1)
 &Basic Software Laboratory' 
 ŏėĶŊŗŀĚĴŊŀıŊŘĬģŅĬħƟŅĬĞŀĲĨƢŐĺĶƢȮĔŅĶŒĝƟĚŅĬĶŃĭĭėĺĭėŋĴĶŋƞĬĕŀĚĞŀĲĨƢŐĺĶƢȮĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀĪňŗĝƞĺĵ
ŒĬĔŅĶıńĥĬŅőĮĶŐĔĶĴĽņľĶńĭėŀĴıŇĺŏĨŀĶƢŐĸŃŀŋĮĔĶĦƢĽŊŗŀĽŅĶŏėĸŊŗŀĬĪňŗȮŏĪėĬŇėŒĬĔŅĶıńĥĬŅőĮĶŐĔĶĴȮŏĪėĬŇėŒĬ
ĔŅĶĨŇħĨńŘĚȮĔŅĶĨńŘĚėƞŅȮŐĸŃŒĝƟĚŅĬŏĲĶĴŏĺŇĶƢĔ 
            Software basic equipment; revision control usage; integrated development 
environment usage for computer program and mobile device applications; program development 
techniques; framework installation configuration and usages  

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮĔŅĶİƗĔĮĢŇĭńĨŇȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĔŅĶŐĔƟœĕĮƤĠľŅőěĪĵƢȮĨŅĴ
ľńĺĕƟŀĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟȮ 
 2. ŒĝƟėĺŅĴĶŌƟŒĬŐĨƞĸŃľńĺĕƟŀĮĢŇĭńĨŇĔŅĶŒĬĔŅĶŐĔƟœĕĮƤĠľŅőěĪĵƢĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮőħĵĔŅĶėŇħ
ĺŇŏėĶŅŃľƢĮƤĠľŅȮĔŅĶĺŅĚŐįĬŐĔƟĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĽĶƟŅĚĽĶĶėƢ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 141 

 

 Learning outcomes: Students are able to 
 1. demonstrate learning skills, practical skills, and the ability to apply fundamental 
knowledge to solve problems based on topics in computer engineering laboratories 
 2. apply knowledge from each laboratory topic to solve computer engineering 
problems through analytical thinking, systematic and creative problem-solving planning 
 
240-212 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬ 2((2)-0-4) 
 &Basic Electronics'  
 ıŊŘĬģŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮėŋĦĽĴĭńĨŇĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚĺńĽħŋȮœħőŀħŐĸŃĺĚěĶœħőŀħȮĪĶŅĬĞŇĽŏĨŀĶƢ
ŐĭĭĴŀĽŐĸŃĔŅĶœĭŐŀĽȮĨĶĶĔŃĨĶŃĔŌĸĴŀĽȮĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭœĭőıĸŅĶƢƢŐĸŃĨĶŃĔŌĸĨĶĶĔŃĺĚěĶĕĵŅĵŏĝŇĚ
ħņŏĬŇĬĔŅĶȮŐĭĭěņĸŀĚĺĚěĶŐĸŃĔŅĶěņĸŀĚĔŅĶĪņĚŅĬȮĺĚěĶŐĮĸĚĽńĠĠŅĦȮŐľĸƞĚěƞŅĵŐĶĚħńĬŐĸŃŐľĸƞĚěƞŅĵ
ĔĶŃŐĽœĲĲƚŅŐĭĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
ȮȮȮȮȮȮȮȮȮȮȮ Basic electronics, electronic properties of materials; diodes and diode circuits; MOS 
transistors and biasing, MOS logic families; bipolar transistors and logic families; operational 
amplifiers; circuit modeling and simulation; data conversion circuits; electronic voltage and current sources 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŏĕƟŅŒěľĸńĔĔŅĶĪŅĚœĲĲƚŅĪňŗŒĝƟĔńĭĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
 0, ŏĕƟŅŒěĺŇīňĔŅĶĺŇŏėĶŅŃľƢĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ 
 1, ŀŀĔŐĭĭĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢŒľƟĽŅĴŅĶĩĪņĚŅĬœħƟĨŅĴŏĚŊŀĬœĕĪňŗĔņľĬħ 

 Learning outcomes: Students are able to 
 1. understand electrical principles used in electronic circuits 
 2. understand methods for analyzing electronic circuits 
 3. design electronic circuits that function according to specified requirements 
 
240-213 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ 2((2)-0-4)
 &Discrete Mathematics'  
 ŏĞĨȮėĺŅĴĽńĴıńĬīƢȮĲƤĚĔƢĝńĬȮĺŇīňĔŅĶıŇĽŌěĬƢȮėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħȮĨĶĶĔŃıŊŘĬģŅĬȮĨĶĶĔŃĮĶŃıěĬƢȮ
ĨĶĶĔŃĳŅėĕĵŅĵȮĲƤĚĔƢĝńĬŏĶňĵĔĞŘņȮŀŀőĨĴŅĨŅŐĸŃĬŇıěĬƢĮĔĨŇȮ 
 Sets, relations, functions, theorem and proof; combinatorics; basic logic, propositional 
logic, predicate logic; recursive functions; automata and regular expressions 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŏĕƟŅŒěėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨŒĬģŅĬŃĪňŗŏĮƦĬĶŅĔģŅĬĽņľĶńĭėĺŅĴŏĕƟŅŒěĪňŗĸŉĔĞŉŘĚĵŇŗĚĕŉŘĬŒĬĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢ 
 0, ŐĽħĚŒľƟŏľŖĬĺƞŅŐĬĺėŇħĪŅĚėĦŇĨĻŅĽĨĶƢŏĮƦĬŀĚėƢĮĶŃĔŀĭıŊŘĬģŅĬĕŀĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃ
ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
 3. ĝƞĺĵĔńĬĶŃħĴĽĴŀĚŏıŊŗŀŐĔƟŀĳŇĮĶŅĵŐĸŃŐĔƟĮƤĠľŅőěĪĵƢĪŅĚėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ 

 Learning outcomes: Students are able to 
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 1. understand discrete mathematics as a foundation for deeper insights into computer 
engineering 
 2. demonstrate that mathematical concepts form the fundamental building blocks of 
computer engineering and computer science 
 3. collaborate in brainstorming to discuss and solve problems in discrete mathematics 
 
240-214 ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵȮ 3((3)-0-6) 
 &Data Communications and Networking'  
 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐŀĮıĸŇŏėĝńĬŏėĶŊŀĕƞŅĵȮőħĵ
ėĶŀĭėĸŋĴĩŉĚŐĬĺėŇħľĸńĔȮľĸńĔĔŅĶıŊŘĬģŅĬȮŐĸŃĔŅĶĪņĚŅĬĶŃħńĭĽŌĚĕŀĚőĮĶőĨėŀĸĪňŗĽņėńĠŒĬŐĨƞĸŃĝńŘĬĕŀĚ
őĮĶőĨėŀĸŀŇĬŏĪŀĶƢŏĬŖĨȮŏĺŖĭŐĸŃŏĺŖĭŐŀĮıĸŇŏėĝńĬȮĭĶŇĔŅĶȮDNS ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĞŖŀĔŏĔŖĨȮőĮĶőĨėŀĸĪňŗŏĝŊŗŀĩŊŀœħƟȮ
őĮĶőĨėŀĸĝńŘĬĔŅĶĕĬĽƞĚŐĸŃŏėĶŊŀĕƞŅĵȮĔŅĶĽŊŗŀĽŅĶĪňŗĮĸŀħĳńĵȮŏėĶŊŀĕƞŅĵĪƟŀĚĩŇŗĬŐĸŃĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸȮ 
 Broad introduction to computer networks and network application programming. It 
covers the main concepts, the fundamental principles, and the high-level workings of important 
protocols in each of the Internet protocol layers. Topics include the Web and Web applications, 
DNS services, socket programming, reliable protocols, transport and network layer protocols, 
secure communication, LAN, and data communication 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŏĕƟŅŒěľĸńĔĔŅĶĕŀĚĴŅĨĶģŅĬŏėĶŊŀĕƞŅĵŐĭĭŏĮƕħȮ&OSI model) ŐĸŃĶŃħńĭĝńŘĬĨƞŅĚȮŕȮœħƟ 
 2. ĶŃĭŋĸńĔļĦŃĕŀĚőĪőıőĸĵňŏėĶŊŀĕƞŅĵŐĸŃŏĸŊŀĔőĪőıőĸĵňĪňŗŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĶŌĮŐĭĭĔŅĶŒĝƟĚŅĬœħƟ 
 3. ŏĕƟŅŒěľĸńĔĔŅĶĪņĚŅĬĕŀĚŐŀıĸŇŏėĝńĬĨƞŅĚŕĪňŗŒĝƟĚŅĬĔńĬŒĬŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨœħƟ 
 2, ŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀĶńĭ+ĽƞĚĕƟŀĴŌĸįƞŅĬŏėĶŊŀĕƞŅĵœħƟ 
 3, ĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĽņľĶńĭĔŅĶĨĶĺěĽŀĭĔŅĶĪņĚŅĬĕŀĚŏėĶŊŀĕƞŅĵŏıŊŗŀĬņŏĽĬŀœħƟ 

 Learning outcomes: Students are able to 
 1. understand the principles of the Open Systems Interconnection (OSI) model and its 
various layers 
 2. identify network topology characteristics and select appropriate topologies based 
on specific situations and usage scenarios 
 3. understand how various applications operate over the Internet 
 4. write programs to send and receive data over a network 
 5. work effectively as a team and utilize network monitoring tools for presentations 
 

240-217 ĽĩŇĨŇŐĸŃĔŅĶőĮĶŐĔĶĴ 3((2)-2-5) 
 &Statistic and Programming'  
 ŏľĨŋĔŅĶĦƢŐĸŃėĺŅĴĬƞŅěŃŏĮƦĬȮėƞŅĔĸŅĚȮėĺŅĴŐĮĶĮĶĺĬȮĔŅĶĬņŏĽĬŀĕƟŀĴŌĸȮĔĶŅĲĶŌĮĔĸƞŀĚȮŁŇĽőĨŐĔĶĴȮ
ėĺŀœĪĸƢŐĸŃŀŇĬŏĨŀĶƢėĺŀœĪĸƢȮėƞŅĽľĽńĴıńĬīƢȮĨńĺŐĮĶĽŋƞĴȮŐĸŃĔŅĶŐěĔŐěĚŐĭĭĨƞŅĚȮŕȮĔŅĶŐěĔŐěĚĔŅĶĽŋƞĴȮĪķļġňėƞŅ
ĔĸŅĚěņĔńħȮĔŅĶŀĬŋĴŅĬŐĭĭŏĭĵƢȮĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬĪŅĚĽĩŇĨŇȮĔŅĶĩħĩŀĵŏĝŇĚŏĽƟĬ 
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 Event and Probability; Central value; Variance; Data Visualization: Box, Histogram, 
Quartile and Interquartile; Correlation; Random Variable and Distribution; Sampling Distribution; 
Central Limit Theorem; Bayes' Theorem; Statistical Hypothesis Test; Linear regression 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ėņĬĺĦėƞŅėĺŅĴĬƞŅěŃŏĮƦĬȮŐĸŃȮėƞŅĪŅĚĽĩŇĨŇıŊŘĬģŅĬ 
 2. ŒĝƟŏėĶŊŗŀĚĴŊŀȮľĶŊŀȮŏĕňĵĬőĮĶŐĔĶĴėņĬĺĦėƞŅĪŅĚĽĩŇĨŇ 
 3. ŏĕƟŅŒěĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮėƞŅŏĜĸňŗĵȮėĺŅĴŐĮĶĮĶĺĬȮĪķļġňĭĪĕŀĚŏĭĵƢȮĔŅĶŀĬŋĴŅĬŐĭĭŏĭĵƢȮĔŅĶŐěĔ
ŐěĚĕŀĚėƞŅėĺŅĴĬƞŅěŃŏĮƦĬĶŌĮŐĭĭĨƞŅĚȮŕȮŐĸŃĪņĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬĪŅĚĽĩŇĨŇĔńĭĚŅĬĺŇĻĺĔĶĶĴœħƟ 

 Learning outcomes: Students are able to 
 1. calculate probabilities and basic statistical values 
 2. use tools or write programs to compute statistical values 
 3. understand the application of mean, variance, Bayes' theorem, Bayesian inference, 
various probability distributions, and perform statistical hypothesis testing in engineering contexts 
 

240-221 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŁŅĶƢħŐĺĶƢ 1(0-2-1)
 &Basic Hardware Laboratory'  
 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŏėĶŊŗŀĚĴŊŀıŊŘĬģŅĬħƟŅĬŁŅĶƢħŐĺĶƢȮĽƞĺĬĮĶŃĔŀĭĕŀĚ
ėŀĴıŇĺŏĨŀĶƢŐĸŃŀŋĮĔĶĦƢĽŊŗŀĽŅĶŏėĸŊŗŀĬĪňŗȮĔŅĶĨŇħĨńŘĚŐĸŃħŌŐĸėŀĴıŇĺŏĨŀĶƢŐĸŃŀŋĮĔĶĦƢĽŊŗŀĽŅĶŏėĸŊŗŀĬĪňŗȮ 
 Electrical and electronic measuring instruments; Hardware basic equipment; computer 
and mobile device components; computer and mobile device installation and maintenance 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĪħĽŀĭŐĸŃěņĸŀĚĔŅĶĪņĚŅĬĕŀĚĺĚěĶœĲĲƚŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬ 
 2. ĽĶƟŅĚŐĸŃĨƞŀĺĚěĶȮĨĸŀħěĬȮĺŇŏėĶŅŃľƢĔŅĶĪņĚŅĬĕŀĚĺĚěĶœĲĲƚŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
 1, ŒĝƟŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŒĬĔŅĶĺńħėƞŅėƞŅĔĶŃŐĽȮŐĶĚħńĬȮĶŌĮĶƞŅĚĕŀĚĽńĠĠŅĦȮėĺŅĴ
ĨƞŀŏĬŊŗŀĚĕŀĚĺĚěĶ 
 4. ĶŌƟěńĔŐĸŃĽŅĴŅĶĩŐĵĔŐĵŃĽƞĺĬĮĶŃĔŀĭĕŀĚĶŃĭĭŁŅĶƢħŐĺĶƢėŀĴıŇĺŏĨŀĶƢ 

 Learning outcomes: Students are able to 
 1. test and simulate the operation of basic electronic circuits 
 2. construct and connect circuits, as well as analyze the operation of electronic circuits 
 3. use electronic measuring instruments to measure current, voltage, signal waveform, 
and circuit continuity 
 4. identify the components of a computer hardware system 
 

240-222 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴħƟĺĵŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢ 1(0-2-1) 
 &AI-Assisted Programming'  
 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮĨńĺŐĮĶŐĸŃĝĬŇħĕƟŀĴŌĸȮĔŅĶĶńĭŐĸŃŐĽħĚįĸĕƟŀĴŌĸȮĔŅĶėĺĭėŋĴĔŅĶœľĸĕŀĚ
őĮĶŐĔĶĴȮĔŅĶĺĬĞŘņȮĲƤĚĔƢĝńĬȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĔŅĶĪņĚŅĬĔńĭœĲĸƢȮĔŅĶħňĭńĔŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
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ŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢȮĔŅĶŀŀĔŐĭĭŐĸŃĮĶńĭĮĶŋĚőėƟħȮĔŅĶĪħĽŀĭŐĸŃĔŅĶĭņĶŋĚĶńĔļŅőėƟħȮěĶŇĵīĶĶĴŐĸŃėĺŅĴ
ĮĸŀħĳńĵŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴȮŐĬĺőĬƟĴŐĸŃĬĺńĨĔĶĶĴŒĬŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢ 
            Programming Fundamentals; Variables and Data Types; Input and Output; Control Flow; 
Loops; Functions; Data Structures; File Handling; Debugging and Problem Solving; AI Tools 
Integration; Code Design and Refactoring; Testing and Maintenance; Ethics and Security in 
Programming; Team Collaboration; AI Trends and Innovations 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŏĕƟŅŒěŐĸŃŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮĶĺĴĩŉĚőėĶĚĽĶƟŅĚŐĸŃĕńŘĬĨŀĬĔŅĶĪņĚŅĬȮ
ĕŀĚőĮĶŐĔĶĴ 
 0, ŒĝƟȮAI Tools ŒĬĔŅĶŏĕňĵĬőėƟħŐĸŃŐĔƟœĕĮƤĠľŅŏĝŇĚŏĪėĬŇėŏıŊŗŀŏĶƞĚĔŅĶıńĥĬŅŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇȮĳŅı
ŒĬĔŅĶĪņĚŅĬ 
 3. ĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭőėĶĚĽĶƟŅĚőĮĶŐĔĶĴőħĵėņĬŉĚĩŉĚėĺŅĴĩŌĔĨƟŀĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĕĵŅĵĨƞŀœħƟ 
 4. ĔŅĶŏĶňĵĬĶŌƟŐĸŃĮĶńĭĨńĺĨƞŀŏĪėőĬőĸĵňȮAI ŒľĴƞȮŕȮĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴ 
 3, ŐĽħĚŀŀĔĩŉĚėĺŅĴĶńĭįŇħĝŀĭĨƞŀįĸĔĶŃĪĭĪŅĚěĶŇĵīĶĶĴŐĸŃėĺŅĴĮĸŀħĳńĵȮŒĬĔŅĶĬņȮAI ĴŅŒĝƟŒĬȮ
ĚŅĬıńĥĬŅőĮĶŐĔĶĴŐĸŃőėĶĚĽĶƟŅĚĶŃĭĭ 

 Learning outcomes: Students are able to 
 1. understand and explain the fundamental principles of programming, including 
program structure and workflow 
 2. use AI tools for coding and solving technical problems to accelerate development 
and enhance work efficiency 
 3. analyze and design program structures with a focus on correctness, efficiency, and 
scalability 
 4. continuously learn and adapt to new AI technologies that can be applied in 
programming 
 5. demonstrate responsibility regarding ethical and security implications when 
applying AI in program and system development 
 
240-228 ħŇěŇĪńĸȮĨĶĶĔŃȮŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 3((3)-0-6) 
 &Digital Logic and Microcontroller'  
 ĪķļġňĽĺŇĨĝŇŗĚȮĺĚěĶĸŀěŇĔŏĝŇĚįĽĴȮĔŅĶŀŀĔŐĭĭŐĭĭŐĵĔĽƞĺĬĕŀĚĺĚěĶŏĝŇĚįĽĴȮŀĚėƢĮĶŃĔŀĭ
ľĬƞĺĵėĺŅĴěņȮĺĚěĶĸŀěŇĔŏĝŇĚĨƞŀŏĬŊŗŀĚȮĔŅĶŀŀĔŐĭĭĶŃĭĭħŇěŇĪńĸȮĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚŐĸŃĔŅĶěņĸŀĚȮĔŅĶ
ĨĶĺěĽŀĭŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶȮŐĭĭěņĸŀĚėĺŅĴįŇħıĸŅħŐĸŃĔŅĶĪħĽŀĭȮĔŅĶŀŀĔŐĭĭĽņľĶńĭĔŅĶĪħĽŀĭœħƟȮĔŅĶ
ŏĝŊŗŀĴőĸěŇĔĨĶŃĔŌĸŐĸŃĭńĽĴŅĨĶģŅĬȮĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃĔŅĶĽŊŗŀĽŅĶȮĳŅļŅĭĶĶĵŅĵŁŅĶƢħŐĺĶƢȮĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĺĚěĶȮ
ŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŀŀĔŐĭĭȮőĲĸĺƢŏėĶŊŗŀĚĴŊŀŐĸŃŐıĸĨĲŀĶƢĴĸŀěŇĔŐĭĭőĮĶŐĔĶĴœħƟĽņľĶńĭĔŅĶĽĶƟŅĚĶŃĭĭėŀĴıŇĺĨŇĚȮ
ŐĬŃĬņĽĩŅĮƤĨĵĔĶĶĴœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮĝŋħėņĽńŗĚŐĸŃĳŅļŅŐŀĽŏĞĴĭĸňȮĔŅĶŏĝŊŗŀĴĨƞŀŀŋĮĔĶĦƢĶŀĭĕƟŅĚȮŀŇĬıŋĨŐĸŃ
ŏŀŅĪƢıŋĨŐĭĭŐĴĮľĬƞĺĵėĺŅĴěņȮĔŅĶľĵńŗĚĽńĠĠŅĦȮĔŅĶĕńħěńĚľĺŃ 
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            Switching theory; combinational logic circuits; modular design of combinational circuits; 
memory elements; sequential logic circuits; digital systems design; modeling and simulation; formal 
verification; fault models and testing; design for testability; interfacing logic families and standard 
buses; interfacing and communication; hardware description language; circuit modeling; design 
tools, tool flow and programmable logic platforms for implementing computing systems; 
Introduction to microcontroller architecture, introduction to instruction set and assembly language, 
peripheral interfacing, memory mapped I/O, polling, interrupt 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŏĕƟŅŒěĔŅĶĪņĚŅĬĕŀĚĺĚěĶĨĶĶĔŃħŇěŇĪńĸıŊŘĬģŅĬ 
 2. ŏĕƟŅŒěőėĶĚĽĶƟŅĚŐĸŃĔŅĶĪņĚŅĬıŊŘĬģŅĬĕŀĚœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮ 
 1, ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃěņĸŀĚĔŅĶĪņĚŅĬĶŃĭĭħŇěŇĪńĸ 
 2, ŏĕƟŅŒěĔŅĶŀŀĔŐĭĭĺĚěĶħŇěŇĪńĸĪňŗĽŅĴŅĶĩĪħĽŀĭœħƟ 
 3, ŏĕňĵĬőĮĶŐĔĶĴėĺĭėŋĴœĴőėĶėŀĬőĪĶĸŏĸŀĶƢœħƟ 
 4, ĮĶŃĵŋĔĨƢŒĝƟĚŅĬœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĽņľĶńĭĚŅĬėĺĭėŋĴŁŅĶƢħŐĺĶƢıŊŘĬģŅĬœħƟ 

 Learning outcomes: Students are able to 
 1. understand the operation of basic digital logic circuits 
 2. understand the structure and fundamental operation of microcontrollers 
 3. design and simulate digital systems 
 4. understand the design of testable digital circuits 
 5. write programs to control microcontrollers 
 6. apply microcontrollers for basic hardware control tasks 
 
240-300 ĔŅĶİƗĔĚŅĬ œĴƞĬƟŀĵĔĺƞŅȮ320ȮĝńŗĺőĴĚ 
 &Practical Training'  
 İƗĔĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮŀĚėƢĔĶȮĽĩŅĬĮĶŃĔŀĭĔŅĶȮľĶŊŀ
ĽĩŅĭńĬĔŅĶĻŉĔļŅȮĞŉŗĚĬńĔĻŉĔļŅěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬįƞŅĬĴŅŐĸƟĺœĴƞĬƟŀĵĔĺƞŅȮ5ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŐĸŃĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ľĬƞĺĵĔŇĨŏĶňĵĬįƞŅĬŒĬľĴĺħĺŇĝŅŏĜıŅŃœĴƞĨŗņĔĺƞŅȮ5.ȮľĬƞĺĵĔŇĨȮőħĵĴňĶŃĵŃŏĺĸŅŒĬĔŅĶİƗĔĚŅĬœĴƞĬƟŀĵĔĺƞŅȮ320ȮĝńŗĺőĴĚ 
            Computer Engineering internship in an industrial factory, organization, establishment, or 
educational institution, for which students must have completed at least 5 regular semesters and 
passed no less than 70 credits in specialized courses; the internship duration must be no less than 
320 hours 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ĬņėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬħƟŅĬ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
 2. ıńĥĬŅľĶŊŀĽĶƟŅĚĨńĺŐĭĭŒĬĚŅĬħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗĨŀĭőěĪĵƢĳŅėŀŋĨĽŅľĔĶĶĴȮľĶŊŀȮ
ŏĔļĨĶĔĶĶĴȮľĶŊŀȮĔŅĶŐıĪĵƢȮľĶŊŀĽńĚėĴŒĬĭĶŇĭĪĕŀĚıŊŘĬĪňŗĳŅėŒĨƟľĶŊŀĮĶŃŏĪĻœħƟ 
 3. ĺŇŏėĶŅŃľƢŐĸŃŏĽĬŀŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 
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 4. ĪņĚŅĬŏĮƦĬĪňĴȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
 5. ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĕƟŀĴŌĸœħƟĨĶĚĮĶŃŏħŖĬȮŐĸŃŏĸŊŀĔŒĝƟĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚ 
 6. ŐĽħĚŀŀĔĩŉĚĔŅĶĮĢŇĭńĨŇĨĬŀĵŌƞŒĬĶŃŏĭňĵĭĺŇĬńĵȮĵŉħĩŊŀėŋĦīĶĶĴȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěŇĨĽŅīŅĶĦŃ
ŐĸŃĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

 Learning outcomes: Students are able to 
 1. apply fundamental knowledge in science, technology, and engineering to computer 
engineering tasks 
 2. develop or create models in computer engineering that address the needs of 
industry, agriculture, healthcare, or society within the context of the southern region or the country 
 3. analyze and propose accurate and effective solutions to computer engineering 
problems 
 4. work collaboratively as a team and listen to others' opinions 
 5. communicate and present information clearly and concisely, and appropriately 
utilize relevant information technologies 
 6. demonstrate discipline, uphold moral principles, act with honesty and integrity, 
contribute to the public good, and prioritize the well-being of others 
 
240-303 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 1(0-1-0) 
 &Computer Engineering Project and Cooperative Education Preparation'  
 ĔŅĶĻŉĔļŅĮƤĠľŅĪňŗěŃĬņĴŅŒĝƟĪņőėĶĚĚŅĬŒĬĶŅĵĺŇĝŅőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮľĶŊŀĔŅĶŏĨĶňĵĴ
ėĺŅĴıĶƟŀĴĔƞŀĬĔŅĶİƗĔĚŅĬĽľĔŇěĻŉĔļŅȮĔŅĶĻŉĔļŅŐĸŃėƟĬėĺƟŅŏŀĔĽŅĶŒĬŏĶŊŗŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶȮİƗĔĚŅĬȮĔŅĶıńĥĬŅ
őėĶĚĶƞŅĚĔŅĶĻŉĔļŅĺŇěńĵĽņľĶńĭĽľĔŇěĻŉĔļŅȮĔŅĶĺŅĚŐįĬĚŅĬĺŇěńĵŐĸŃĽńĴĴĬŅȮĔŅĶĬņŏĽĬŀĶŅĵĚŅĬľĬƟŅĝńŘĬ 
            Study of problems to be used as a project in computer engineering project course or 
preparing for a cooperative education internship, researching information and conducting some 
preliminary experiments for the senior project, writing a project proposal including motivation, 
objectives, scope, related works, methodologies, expected results, and others related information; 
giving two oral presentations on the project proposal 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ĬņėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬħƟŅĬ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
 2. ıńĥĬŅľĶŊŀĽĶƟŅĚĨńĺŐĭĭŒĬĚŅĬħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗĨŀĭőěĪĵƢĳŅėŀŋĨĽŅľĔĶĶĴȮľĶŊŀȮ
ŏĔļĨĶĔĶĶĴȮľĶŊŀȮĔŅĶŐıĪĵƢȮľĶŊŀĽńĚėĴŒĬĭĶŇĭĪĕŀĚıŊŘĬĪňŗĳŅėŒĨƟľĶŊŀĮĶŃŏĪĻœħƟ 
 3. ĺŇŏėĶŅŃľƢŐĸŃŏĽĬŀŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 
 4. ĪņĚŅĬŏĮƦĬĪňĴȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
 5. ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĕƟŀĴŌĸœħƟĨĶĚĮĶŃŏħŖĬȮŐĸŃŏĸŊŀĔŒĝƟĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚ 
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 6. ŐĽħĚŀŀĔĩŉĚĔŅĶĮĢŇĭńĨŇĨĬŀĵŌƞŒĬĶŃŏĭňĵĭĺŇĬńĵȮĵŉħĩŊŀėŋĦīĶĶĴȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěŇĨĽŅīŅĶĦŃ
ŐĸŃĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

 Learning outcomes: Students are able to 
 1. apply fundamental knowledge in science, technology, and engineering to computer 
engineering tasks 
 2. develop or create models in computer engineering that address the needs of 
industry, agriculture, healthcare, or society within the context of the southern region or the country 
 3. analyze and propose accurate and effective solutions to computer engineering 
problems 
 4. work collaboratively as a team and listen to others' opinions 
 5. communicate and present information clearly and concisely, and appropriately 
utilize relevant information technologies 
 6. demonstrate discipline, uphold moral principles, act with honesty and integrity, 
contribute to the public good, and prioritize the well-being of others 
 
240-306 ŏėĶŊŀĕƞŅĵœĶƟĽŅĵŐĸŃŏėĸŊŗŀĬĪňŗȮ 3((3)-0-6) 
 &Wireless and Mobile Networks'  
 ŐĬŃĬņĔŅĶĽƞĚĕƟŀĴŌĸŐĭĭœĶƟĽŅĵȮĴŅĨĶģŅĬĔŅĶĽŊŗŀĽŅĶŐĭĭœĶƟĽŅĵȮĔŅĶĽŊŗŀĽŅĶėĸŊŗĬĺŇĪĵŋȮŏėĶŊŀĕƞŅĵĽƞĺĬ
ĭŋėėĸœĶƟĽŅĵȮŏėĶŊŀĕƞŅĵĪƟŀĚĩŇŗĬœĶƟĽŅĵȮŏėĶŊŀĕƞŅĵĶŃħńĭŏĴŊŀĚœĶƟĽŅĵȮŏėĶŊŀĕƞŅĵĭĶŇŏĺĦĔĺƟŅĚœĶƟĽŅĵȮŏėĶŊŀĕƞŅĵ
őĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗĔŅĶĽƞĚĽńĠĠŅĦħŅĺŏĪňĵĴȮŐĬŃĬņŏĪėőĬőĸĵňœĶƟĽŅĵŏĔŇħŒľĴƞȮĔŅĶĮĶŃĴĺĸįĸœĶƟĽŅĵŐĸŃŏėĸŊŗŀĬĪňŗ 
 Introduction to wireless data transmission, wireless standards, radio frequency 
communications, wireless personal area networks, wireless local area networks, wireless 
metropolitan area networks, wireless wide area networks, cellular telephony networks, satellite 
transmissions, introduction to emerging wireless technologies wireless: and mobile computing 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶĽƞĚĕƟŀĴŌĸŐĭĭœĶƟĽŅĵȮĴŅĨĶģŅĬĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵȮĮĶŃŏĳĪĕŀĚ
ŏėĶŊŀĕƞŅĵœĶƟĽŅĵĶŃħńĭĨƞŅĚȮŕȮŐĸŃŀĚėƢĮĶŃĔŀĭľĸńĔĕŀĚŏėĶŊŀĕƞŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
 2. ĶŃĭŋŐĸŃŏĮĶňĵĭŏĪňĵĭĕƟŀħňȮĕƟŀěņĔńħȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚŏėĶŊŀĕƞŅĵœĶƟĽŅĵĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟ 
 3. ŏĸŊŀĔŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňŏėĶŊŀĕƞŅĵœĶƟĽŅĵŐĸŃĔŅĶĮĶŃĴĺĸįĸŐĭĭŏėĸŊŗŀĬĪňŗŀĵƞŅĚŏľĴŅŃĽĴ 

 Learning outcomes: Students are able to 
 1. accurately explain the fundamental principles of wireless communication, wireless 
communication standards, types of wireless networks at different levels, and the key components 
of a network 
 2. identify and compare the advantages, limitations, and applications of various types 
of wireless networks 
 3. select and appropriately apply wireless network technologies and mobile 
computing 
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02.+1.7Ȯ œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃĔŅĶŏĝŊŗŀĴĨƞŀ 1&&1'+.+4' 
 &Microcontroller and Interfacing' 
 ŐĬŃĬņĽĩŅĮƤĨĵĔĶĶĴœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮŐĬŃĬņĝŋħėņĽńŗĚŐĸŃĳŅļŅŐŀĽŏĞĴĭĸňňňŘȮĔŅĶŏĝŊŗŀĴĨƞŀ
ŀŋĮĔĶĦƢĶŀĭĕƟŅĚȮĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴȮœŀĽŐėĺĞňȮĵŌŀŅĶƢĪȮŐĸŃŏŀĽıňœŀȮŏĪėĬŇėĔŅĶŏĕňĵĬőĮĶŐĔĶĴĳŅļŅȮC ŒĬ
ĶŃħńĭĸƞŅĚȮĔŅĶŏĶňĵĔŒĝƟŀŇĬıŋĨŐĸŃŏŀŅĪƢıŋĨŐĭĭľĬƞĺĵėĺŅĴěņȮıŌĸĸŇŗĚŐĸŃŀŇĬŏĪŀĶƢĶńıĪƢȮĔŅĶŏĕƟŅĩŉĚľĬƞĺĵȮėĺŅĴěņ
őħĵĨĶĚȮĺĚěĶĨńŘĚŏĺĸŅȮĔŅĶĨŇħĨƞŀŀŋĮĔĶĦƢĳŅĵĬŀĔȮœħƟŐĔƞȮĨńĺŐĮĸĚĽńĠĠŅĦĶŃľĺƞŅĚŐŀĬŃĸŖŀĔȮŐĸŃħŇěŇĪńĸȮ
ľĬƞĺĵėĺŅĴěņŐĭĭŐĲĸĝŐĸŃĔŅĶŐĽħĚįĸȮĨĶŃĔŌĸĨĶĶĔŃŏıŊŗŀĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃĴŅĨĶģŅĬĭńĽȮŐĸŃĚŅĬĮĶŃĵŋĔĨƢ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 
 Introduction to microcontroller architecture, introduction to instruction set and 
assembly language, peripheral interfacing, serial communication, I0C, UART, SPI, low-level C 
programming technique, memory mapped I/O, polling, interrupt, DMA, timer, external interfacing 
ADC, DAC, flash memory and display, interfacing logic families and standard bus, and 
microcontroller applications 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵĽĩŅĮƤĨĵĔĶĶĴıŊŘĬģŅĬĕŀĚœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮĝŋħėņĽńŗĚȮŐĸŃľĸńĔĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ĳŅļŅŐŀĽŏĞĴĭĸňŘŏĭŊŘŀĚĨƟĬœħƟ 
 0, ŏĝŊŗŀĴĨƞŀŐĸŃŒĝƟĚŅĬŀŋĮĔĶĦƢĶŀĭĕƟŅĚıŊŘĬģŅĬĔńĭœĴőėĶėŀĬőĪĶĸŏĸŀĶƢœħƟ 
 1, ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĮĶŃĵŋĔĨƢŒĝƟĔŅĶĽŊŗŀĽŅĶŐĭĭŀĬŋĔĶĴĴŅĨĶģŅĬĨƞŅĚȮŕȮœħƟ 
ȮȮȮȮ 2, ĽŅĴŅĶĩŏĕňĵĬőĮĶŐĔĶĴĳŅļŅŐŀĽŏĞĴĭĸňŐĸŃĳŅļŅĞňȮC ĶŃħńĭĸƞŅĚŏıŊŗŀėĺĭėŋĴŁŅĶƢħŐĺĶƢ
œĴőėĶėŀĬőĪĶĸŏĸŀĶƢœħƟȮ 
 3, ŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀĔŅĶěńħĔŅĶĺĚěĶŀŇĬıŋĨ-ŏŀŅĨƢıŋĨȮľĬƞĺĵėĺŅĴěņȮĔŅĶĕńħěńĚľĺŃȮŐĸŃĺĚěĶĨńŘĚŏĺĸŅœħƟ 
 4, ĮĶŃĵŋĔĨƢŒĝƟœĴőėĶėŀĬőĪĶĸŏĸŀĶƢŒĬĔŅĶĨŇħĨƞŀĔńĭŀŋĮĔĶĦƢĳŅĵĬŀĔĨƞŅĚȮŕȮŏĝƞĬȮĨńĺŐĮĸĚĽńĠĠŅĦ
ŐŀĬŃĸŖŀĔŏĮƦĬħŇěŇĪńĸȮħŇěŇĪńĸŏĮƦĬŐŀĬŃĸŖŀĔȮľĬƞĺĵėĺŅĴěņŐĲĸĝȮŐĸŃŀŋĮĔĶĦƢŐĽħĚįĸœħƟ 

 Learning outcomes: Students are able to 
 1. describe the basic architecture of microcontrollers, instruction sets, and the 
fundamentals of assembly language programming 
 2. interface and operate basic peripheral devices with a microcontroller 
 3. explain the principles of and apply various standard serial communication protocols 
 4. write low-level programs in Assembly and C languages to control microcontroller 
hardware 
 5. develop programs to manage input/output circuits, memory, interrupts, and timers 
 6. apply microcontrollers to interface with various external devices, such as analog-
to-digital converters (ADC), digital-to-analog converters (DAC), flash memory, and display devices 
 
02.+1/. ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīňȮȮ 1&&1'+.+4' 
 &Algorithms: Design and Analysis' 
 ŐĬŃĬņėĺŅĴŏĮƦĬĴŅŐĸŃĳŅıĶĺĴĕŀĚĕńŘĬĨŀĬĺŇīň ľĸńĔĔŅĶĔŅĶĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīňȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏĽƟĬ
ĔņĔńĭ&ĶĺĴĩŉĚȮĭŇřĔőŀ'ȮĕŀĭĭĬȮĕŀĭĸƞŅĚȮĕŀĭĔĶŃĝńĭȮĔĸĵŋĪīƢĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňȮĕńŘĬĨŀĬĺŇīňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
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őėĶĚĽĶƟŅĚĕƟŀĴŌĸȮŁňıȮĭň+ĪĶňȮĔŅĶŏĶňĵĚȮĔŅĶėƟĬľŅȮĨŅĶŅĚŐŁĝȮĔĶŅĲȮĔŅĶľŅŏĽƟĬĪŅĚĪňŗĽńŘĬĪňŗĽŋħȮĕńŘĬĨŀĬŐĭĭĪŊŗŀȮĕńŘĬĨŀĬ
ĺŇīňŏĝŇĚĸŃőĴĭȮľĸńĔĔŅĶŐĭƞĚŐĵĔŏıŊŗŀŏŀŅĝĬŃȮĔņľĬħĔŅĶıĸĺńĨȮĔŅĶėƟĬĮĶŇĳŌĴŇĽĩŅĬŃȮĔŅĶėƟĬŐĬĺĸŉĔȮĔŅĶėƟĬŐĬĺ
ĔĺƟŅĚȮĔŅĶĵƟŀĬĶŀĵ ŀńĸĔŀĶŇĪŉĴŐĭĭĔĶŃěŅĵȮŀńĸĔŀĶŇĪŉĴĪŅĚĔŅĶėņĬĺĦȮŐĬŃĬņėĺŅĴĞńĭĞƟŀĬĕŀĚĕńŘĬĨŀĬĺŇīňȮĮƤĠľŅ
ŐĪĶŖĔŏĪŏĭŇĸȮŐĸŃĮƤĠľŅŀŇĬŐĪĶŖĔŏĪŏĭŇĸȮėĸŅĽŐĭĭıňȮŏŀŖĬıňȮŐĸŃŏŀŖĬıňĽĴĭŌĶĦƢȮĮƤĠľŅĴŅĨĶģŅĬŐĭĭŏŀŖĬıňĽĴĭŌĶĦƢ 
 Overview of algorithms; algorithmic analysis principles, asymptotic analysis (including 
big-O), upper bound, lower bound, tight bound; algorithmic strategies: data structure-related 
algorithms, heap, b-tree, sorting, searching, hash table, graph, shortest-path algorithms; brute-force 
algorithm, greedy algorithm, divide-and-conquer, dynamic programming, state space search, depth-
first search, breadth-first search, backtracking; distributed algorithms; computing algorithms; 
introduction to algorithmic complexity; tractable and intractable problems; class P, class NP, NP-
completeness; standard NP-complete problems 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĶŌƟěńĔŐĸŃŏĕƟŅŒěĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīňȮőħĵŏĬƟĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚėĦŇĨĻŅĽĨĶƢȮĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚŏĽƟĬĔņĔńĭȮŐĸŃȮbig-O   
 2. ĶŌƟěńĔŐĸŃŏĕƟŅŒěľĸńĔĔŅĶŀŀĔŐĭĭŀńĸĔŀĶŇĪŉĴĪňŗĽņėńĠȮœħƟŐĔƞȮĔŅĶŏĶňĵĚĸņħńĭȮ&sorting), hashing, 
backtracking, ĔŅĶŐĭƞĚŐĵĔŐĸŃŏŀŅĝĬŃȮ&divide-and-conquer) ŐĸŃĔņľĬħĔŅĶıĸĺńĨȮȮ 
 3. ĶŌƟěńĔőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĭĭĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮŐĸŃŀńĸĔŀĶŇĪŉĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŅĲȮœħƟŐĔƞȮ
ĔŅĶėƟĬŒĬĔĶŅĲŐĭĭȮbreadth-first search (BFS), depth-first search (DFS), ŀńĸĔŀĶŇĪŉĴĔŅĶľŅȮshortest path, 
ĶĺĴĩŉĚȮbinary heaps ŐĸŃȮpriority queue   

 Learning outcomes: Students are able to 
 1. recognize and understand algorithm design and analysis, with an emphasis on 
mathematical tools, asymptotic analysis, and big-O notation 
 2. understand key algorithm design principles including sorting, hashing, backtracking, 
divide-and-conquer, and dynamic programming 
 3. understand graph data structures and their applications, along with related 
algorithms such as breadth-first search (BFS), depth-first search (DFS), shortest path algorithms, 
binary heaps, and priority queues 
 

02.+1// ėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃěŅĵŐĸŃŏĪėőĬőĸĵňŏĺŖĭ 1&&1'+.+4' 
 &Distributed Computing and Web Technologies' 
 ŐĬŃĬņĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃěŅĵȮŏĝƞĬȮŐĭĭŐĴƞĕƞŅĵ-ĸŌĔĕƞŅĵȮŐĸŃŐĭĭŏıňĵĶƢĪŌŏıňĵĶƢȮŏĮƦĬ
ĨƟĬȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĞŖŀĔŏĔŖĨȮĔŅĶĔĶŃěŅĵĳŅĶŃĚŅĬȮĔŅĶŏĶňĵĔŒĝƟĔĶŃĭĺĬĚŅĬĶŃĵŃœĔĸȮĴŇħŏħŇĸŐĺĶƢȮŏĪėőĬőĸĵň
ŏĺŖĭȮĔŅĶőĮĶŐĔĶĴİƤƧĚŐĴƞĕƞŅĵŐĸŃİƤƧĚĸŌĔĕƞŅĵȮĔŅĶĵŊĬĵńĬĨńĺĨĬįŌƟŒĝƟĚŅĬĭĬŏĺŖĭȮŐĸŃĔŅĶŒľƟĽŇĪīŇśȮŏėĶŊŗŀĚĴŊŀĽĬńĭĽĬŋĬŒĬ
ĔŅĶĽĶƟŅĚŐĸŃěńħĔŅĶŏĺŖĭ 
 Introduction to distributed computing, such as client/server and peer-to-peer 
computing; socket programming; workload distribution; remote procedure call; middleware; web 
technologies, server-side and client-side programming; web authentication and authorization; 
support tools for web creation and management  
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 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃěŅĵĶŌĮŐĭĭĨƞŅĚȮŕȮŏĝƞĬȮœėĸŏŀĬĨƢ-ŏĞŇĶƢĲŏĺŀĶƢȮ
ŐĸŃŏıňĵĶƢĪŌŏıňĵĶƢœħƟ 
 2. ĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĔŅĶĔĶŃěŅĵĳŅĶŃĚŅĬŒĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃěŅĵœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 3. ıńĥĬŅőĮĶŐĔĶĴİƤƧĚœėĸŏŀĬĨƢŐĸŃİƤƧĚŏĞŇĶƢĲŏĺŀĶƢĽņľĶńĭŏĪėőĬőĸĵňŏĺŖĭœħƟ 
 2, ŒĝƟŏėĶŊŗŀĚĴŊŀĽĬńĭĽĬŋĬĔŅĶĽĶƟŅĚŐĸŃĔŅĶěńħĔŅĶŏĺŖĭœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 3, ĪņĚŅĬŏĮƦĬĪňĴŒĬĔŅĶıńĥĬŅőėĶĚĚŅĬĶŃĭĭĔĶŃěŅĵŐĸŃŏĪėőĬőĸĵňŏĺŖĭœħƟ 

 Learning outcomes : Students are able to 
 1. explain the principles of various types of distributed computer systems, such as 
client/server and peer-to-peer architectures 
 2. analyze and design appropriate workload distribution in distributed computer 
systems 
 3. develop both client-side and server-side programs for web technologies 
 4. effectively use tools that support the creation and management of web 
applications 
 5. collaborate as a team in the development of distributed system projects and web 
technologies 
 
240-313 ĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃĽńĚėĴĕŀĚĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢȮ 1(0-2-1) 
 &Ethical, Legal and Social Issues in Computer Profession'  
 ŐĬŃĬņĮĶŃŏħŖĬĽņėńĠĨƞŅĚȮŕȮĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃĽńĚėĴĕŀĚĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢȮĬőĵĭŅĵ
ĽŅīŅĶĦŃȮįĸĔĶŃĪĭĕŀĚėŀĴıŇĺŏĨŀĶƢĪňŗĴňĨƞŀĚŅĬŐĸŃĽńĚėĴȮŐĬĺėŇħȮĺňīňĔŅĶȮŐĸŃŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĺŇŏėĶŅŃľƢĭĪĭŅĪȮ
ľĬƟŅĪňŗȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĪŅĚĺŇĝŅĝňıŐĸŃĽńĚėĴėĺŅĴŏĽňŗĵĚŐĸŃėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĶŃĭĭȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ
ėĺŅĴŏĮƦĬĽƞĺĬĨńĺȮĽŇĪīŇŐĸŃŏĽĶňĳŅıȮŀŅĝĠŅĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮĮĶŃŏħŖĬĪŅĚŏĻĶļģĻŅĽĨĶƢȮĔĶĦňĻŉĔļŅĽņėńĠȮŀĚėƢĔĶ
ŐĸŃĭŋėėĸĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃŏĽĬŀŐĬĺĪŅĚŐĔƟœĕ 
ȮȮȮȮȮȮȮȮȮȮȮ Introduction to important ethical, legal and social issues on computer; public policy; 
impact of computers towards works and societies; concept, methods and tools of analysis; 
professional and ethical responsibilities; system risks and reliability; intellectual property; privacy 
and civil; computer crimes; economic issues; case studies; stakeholders; problem analysis and 
solutions 
 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŀīŇĭŅĵŐĸŃŐĵĔŐĵŃĮĶŃŏħŖĬĽņėńĠĨƞŅĚȮŕȮĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃĽńĚėĴĕŀĚĺŇĝŅĝňı
ėŀĴıŇĺŏĨŀĶƢȮœħƟȮőħĵėņĬŉĚĩŉĚȮįĸĔĶŃĪĭĕŀĚėŀĴıŇĺŏĨŀĶƢȮĬőĵĭŅĵĽŅīŅĶĦŃȮĭĪĭŅĪȮľĬƟŅĪňŗȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ
ĪŅĚĺŇĝŅĝňı 
 2. ĺŇŏėĶŅŃľƢŐĸŃĺŇěŅĶĦƢĮĶŃŏħŖĬĽņėńĠĨƞŅĚȮŕȮĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃĽńĚėĴĕŀĚĺŇĝŅĝňı
ėŀĴıŇĺŏĨŀĶƢįƞŅĬĔĶĦňĻŉĔļŅĨƞŅĚȮŕȮœħƟȮ 
 3. ŏĸŊŀĔĨńħĽŇĬŒĬĮĶŃŏħŖĬĽņėńĠĨƞŅĚȮŕȮĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃĽńĚėĴĕŀĚĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢœħƟ 

 Learning outcomes: Students are able to 
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 1. explain and distinguish key ethical, legal, and social issues in the computer 
profession, considering the impact of computers, public policy, professional roles, duties, and 
responsibilities 
 2. analyze and critique key ethical, legal, and social issues in the computer profession 
through various case studies 
 3. make informed decisions regarding ethical, legal, and social issues in the computer 
profession 
 
240-318 ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3((3)-0-6) 
 &Artificial Intelligence and Machine Learning'  
 ĬŇĵŅĴĮƤĠĠŅĮĶŃħŇļģƢȮĔŅĶŐĔƟĮƤĠľŅőħĵĔŅĶėƟĬȮĔŅĶŐĪĬėĺŅĴĶŌƟȮĔŅĶĮĶŃĴĺĸįĸȮĳŅļŅīĶĶĴĝŅĨŇȮĔŅĶ
őĮĶŐĔĶĴȮĔŅĶėŅĬĺĦŏĝŇĚĺŇĺńĥĬƢŏĭŊŘŀĚĨƟĬȮĔŅĶŏĶňĵĬĶŌƟħƟĺĵŏėĶŊŗŀĚěńĔĶȮŏėĶŊŀĕƞŅĵĮĶŃĽŅĪȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ 
 Definition of Artificial Intelligence; problem solving by search; knowledge 
representation; natural language processing; introduction to evolutionary computation; machine 
learning; neural networks; deep learning 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵŐĬĺėŇħıŊŘĬģŅĬĕŀĚĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚœħƟ 
 0, ĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĔŅĶŐĔƟĮƤĠľŅőħĵĔŅĶėƟĬŐĸŃĔŅĶŐĪĬėĺŅĴĶŌƟœħƟ 
 3. ŏĕňĵĬőĮĶŐĔĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇŐĸŃŏėĶŊŀĕƞŅĵĮĶŃĽŅĪŏĪňĵĴȮȮȮȮȮȮȮȮȮȮ
ĕńŘĬıŊŘĬģŅĬœħƟ 
 4. ĮĶŃĵŋĔĨƢŒĝƟŐĬĺėŇħĕŀĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔŐĸŃĔŅĶėņĬĺĦŏĝŇĚĺŇĺńĥĬƢŒĬĭĶŇĭĪĪňŗŏľĴŅŃĽĴœħƟ 

 Learning outcomes: Students are able to 
 1. explain the fundamental concepts of artificial intelligence and machine learning 
 2. analyze and apply problem-solving techniques using search strategies and 
knowledge representation 
 3. develop programs related to natural language processing and basic neural networks 
 4. apply concepts of deep learning and evolutionary computation in appropriate contexts 
 
240-323 ŀĚėƢĮĶŃĔŀĭĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭĨƞŀŏĬŊŗŀĚȮ 3((3)-0-6) 
 &Elements of Continuous Software Development' 
 ŐĬŃĬņĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭĨƞŀŏĬŊŗŀĚȮŐĬŃĬņĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢȮŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħňĪňŗĽŋħŒĬĔŅĶ
ŏĕňĵĬőėƟħȮŏėĶŊŗŀĚĴŊŀŐĸŃĕńŘĬĨŀĬĔŅĶĪņĚŅĬŐĭĭŀńĨőĬĴńĨŇȮĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢŐĭĭŀńĨőĬĴńĨŇȮĔŅĶĭŌĶĦŅĔŅĶőėƟħ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮȮĔŅĶĽƞĚĴŀĭĞŀĲĨƢŐĺĶƢŐĭĭĨƞŀŏĬŊŗŀĚȮĬŇĵŅĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟĺĵőėƟħȮĔĶĦňĻŉĔļŅ 
 Introduction to continuous software development; introduction to software testing; 
best practices in coding; automatic workflow and tools; automated software testing; continuous 
integration; continuous delivery; infrastructure as a code; case study 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵŀĚėƢĮĶŃĔŀĭıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭĨƞŀŏĬŊŗŀĚȮ 
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 0, ŀŀĔŐĭĭĔĶĦňĪħĽŀĭŀĵƞŅĚŏľĴŅŃĽĴĨƞŀĔŅĶĪņĚŅĬŐĭĭŀńĨőĬĴńĨŇ 
 1, ĬņŏĽĬŀĔŅĶĬŇĵŅĴőėĶĚĽĶƟŅĚıŊŘĬģŅĬħƟĺĵőėƟħŏıŊŗŀĔŅĶĽƞĚĴŀĭĞŀĲĨƢŐĺĶƢŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

 Learning outcomes: Students are able to 
 /, describe the components of continuous software development 
 2. design appropriate test cases for automated operations 
 3. present infrastructure-as-code definitions for continuous software delivery 
 
240-340 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭĞňĴŀĽ 3((3)-0-6) 
 &CMOS VLSI Design'  
 ŐĬŃĬņĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭĞňĴŀĽȮĪķļġňĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭĴŀĽȮŏĪėőĬőĸĵňĔĶŃĭĺĬĔŅĶįĸŇĨ
ĞňĴŀĽȮėƞŅľĬƞĺĚŏĺĸŅȮĸŀěŇėŀĸŏŀĲĲŀĶƢĪȮĔŅĶĸħėƞŅľĬƞĺĚŏĺĸŅȮĔņĸńĚĚŅĬœĲĲƚŅȮĔŅĶŏĝŊŗŀĴĨƞŀȮėĺŅĴŏĽĩňĵĶĕŀĚĺĚěĶȮ
ĔŅĶěņĸŀĚĔŅĶĪņĚŅĬĕŀĚĺĚěĶȮĔŅĶŀŀĔŐĭĭĺĚěĶėŀĴœĭŏĬĝńĬȮĔŅĶŀŀĔŐĭĭĺĚěĶĞňŏėĺĬŏĞňĵĸȮĕńŘĬĨŀĬĔŅĶ
ŀŀĔŐĭĭŐĸŃŏėĶŊŗŀĚĴŊŀȮĔŅĶĪħĽŀĭ 
            Introduction to CMOS VLSI design; MOS Transistor theory; CMOS processing technology; 
delay; logical effort; delay optimization; power; interconnect; robustness; circuit simulation; 
combination circuit design; sequential circuit design; design methodology and tools; testing 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬŐĸŃĪķļġňĔŅĶĪņĚŅĬĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢŐĭĭĴŀĽŐĸŃŏĪėőĬőĸĵň
ĔĶŃĭĺĬĔŅĶįĸŇĨĺĚěĶĶĺĴŐĭĭĞňĴŀĽœħƟ 
 0, ĺŇŏėĶŅŃľƢŐĸŃėņĬĺĦėƞŅľĬƞĺĚŏĺĸŅȮĸŀěŇėŀĸŏŀĲĲŀĶƢĪȮ&logical effort) ŐĸŃĔņĸńĚĚŅĬœĲĲƚŅȮŒĬ
ĺĚěĶĞňĴŀĽŏĭŊŘŀĚĨƟĬœħƟȮĶĺĴĩŉĚĽŅĴŅĶĩŏĽĬŀŐĬĺĪŅĚĔŅĶĸħėƞŅľĬƞĺĚŏĺĸŅœħƟ 
 1, ŀŀĔŐĭĭŐĸŃěņĸŀĚĔŅĶĪņĚŅĬĕŀĚĺĚěĶħŇěŇĪńĸŐĭĭėŀĴœĭŏĬĝńĬ ŐĸŃĺĚěĶħŇěŇĪńĸŐĭĭĞňŏėĺĬŏĝňĵĸ
őħĵŒĝƟŏėĶŊŗŀĚĴŊŀŀŀĔŐĭĭŏĭŊŘŀĚĨƟĬœħƟ 
 2, ŀīŇĭŅĵĕńŘĬĨŀĬĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭĞňĴŀĽőħĵĶĺĴȮŐĸŃŏĕƟŅŒěľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶ
ĪħĽŀĭĺĚěĶœħƟ 

 Learning outcomes: Students are able to 
 1. explain the fundamental principles and operational theory of MOS transistors and 
CMOS integrated circuit fabrication technology 
 2. analyze and calculate delay, logical effort, and power consumption in basic CMOS 
circuits, including proposing methods for delay reduction 
 3. design and simulate the operation of combinational and sequential digital circuits 
using basic design tools 
 4. describe the overall CMOS integrated circuit design process and understand the 
fundamental principles of circuit testing 
 
240-341  ĔŅĶŀŀĔŐĭĭĶŃĭĭİƤĚĨńĺȮ 3((3)-0-6) 
 &Embedded System Design'  
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 ĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃĳŅıĶĺĴĕŀĚĶŃĭĭİƤĚĨńĺȮœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĪňŗŒĝƟĚŅĬŒĬĶŃĭĭİƤĚĨńĺȮőĮĶŐĔĶĴİƤĚ
ĨńĺȮĔŅĶĮĶŃĴĺĸįĸŐĭĭıĸńĚĚŅĬĨŗņȮĔŅĶŀŀĔŐĭĭĶŃĭĭŏĝŊŗŀĩŊŀœħƟȮĶŃŏĭňĵĭĺŇīňĔŅĶŐĸŃĔŅĶŀŀĔŐĭĭȮŏėĶŊŀĕƞŅĵĶŃĭĭ
İƤĚĨńĺȮĔŅĶŏĝŊŗŀĴĨƞŀŐĸŃĶŃĭĭĽńĠĠŅĦŐĭĭįĽĴ 
 History and overview of embedded systems; embedded microcontrollers; embedded 
programs; low-power computing; reliable system design; design and methodologies; network 
embedded systems; interfacing and mixed-signal systems  

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵĔŅĶĪņĚŅĬĶŃĭĭİƤĚĨńĺȮĶĺĴĩŉĚĶŃĭŋŐĸŃŏĮĶňĵĭŏĪňĵĭœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĪňŗĬŇĵĴŒĝƟŒĬĚŅĬ
ĶŃĭĭİƤĚĨńĺœħƟ 
 0, ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽņľĶńĭĶŃĭĭİƤĚĨńĺĪňŗĴňĔŅĶĮĶŃľĵńħıĸńĚĚŅĬŐĸŃĔŅĶĪņĚŅĬĪňŗ
ŏĝŊŗŀĩŊŀœħƟ 
 3. ŀīŇĭŅĵľĸńĔĔŅĶĪņĚŅĬĕŀĚŏėĶŊŀĕƞŅĵĶŃĭĭİƤĚĨńĺȮĔŅĶŏĝŊŗŀĴĨƞŀŀŋĮĔĶĦƢĳŅĵĬŀĔȮŐĸŃĶŃĭĭ
ĽńĠĠŅĦŐĭĭįĽĴĪňŗŒĝƟŒĬĶŃĭĭİƤĚĨńĺœħƟ 

 Learning outcomes: Students are able to 
 1. explain the operation of embedded systems and identify and compare commonly 
used microcontrollers in embedded system applications 
 2. apply programming principles for embedded systems that emphasize energy 
efficiency and reliable operation 
 3. explain the principles of embedded system networking, external device interfacing, 
and mixed-signal systems used in embedded applications 
 
240-361 őıĶőĨėŀĸŏėĶŊŀĕƞŅĵȮ 3((3)-0-6) 
 &Network Protocols'  
 ľĸńĔĔŅĶıŊŘĬģŅĬĕńŘĬĽŌĚĕŀĚŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŏĪėĬŇėĽņľĶńĭŏėĶŊŀĕƞŅĵȮľĸńĔĽĩŅĮƤĨĵĔĶĶĴŐĸŃ
ĔŅĶŀŀĔŐĭĭŏėĶŊŀĕƞŅĵĕńŘĬĽŌĚȮĔĸœĔĕŀĚőĮĶőĨėŀĸȮľĸńĔĔŅĶĬņœĮŒĝƟĚŅĬŐĸŃŐĬĺĪŅĚĮĢŇĭńĨŇĪŅĚĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ
ŀńĸĔŀĶŇĪŉĴŏėĶŊŀĕƞŅĵȮŏĪėĬŇėŐĸŃŏėĶŊŗŀĚĴŊŀěņĸŀĚŏėĶŊŀĕƞŅĵȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıȮŐĸŃŏĪėĬŇėĔŅĶ
ĶŃĭŋ-ĵŊĬĵńĬőĮĶőĨėŀĸ 
 Advanced fundamental principles of computer networks and techniques for 
networking, architecture and design principles, protocol mechanisms, implementation principles 
and software engineering practices, network algorithmic, network simulation techniques and tools, 
performance analysis and measurement, and protocol specification/verification techniques. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŏĕƟŅŒěľĸńĔĔŅĶĪņĚŅĬŐĸŃĽĩŅĮƤĨĵĔĶĶĴŏėĶŊŀĕƞŅĵĕńŘĬĽŌĚ 
 2. ŏĕƟŅŒěľĸńĔĔŅĶĪņĚŅĬĕŀĚőıĶőĨėŀĸĨƞŅĚȮŕȮĪňŗŒĝƟĚŅĬĔńĬŒĬŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨœħƟ 
 3. ĽŅĴŅĶĩĽĶƟŅĚŐĭĭěņĸŀĚŏıŊŗŀĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıĔŅĶĪņĚŅĬĕŀĚŏėĶŊŀĕƞŅĵŏıŊŗŀĬņŏĽĬŀœħƟ 
 4. ĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĽņľĶńĭĔŅĶĨĶĺěĽŀĭĔŅĶĪņĚŅĬĕŀĚŏėĶŊŀĕƞŅĵŏıŊŗŀĬņŏĽĬŀœħƟ 

 Learning outcomes: Students are able to 
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 1. understand the principles and architecture of advanced networking 
 2. understand the operation of various protocols used in Internet networks 
 3. create models to analyze and present network performance 
 4. work as a team and utilize tools for monitoring network operations to support their 
presentations 
 
240-362 ĔŅĶŏĕƟŅĶľńĽŐĸŃĭĸŖŀĔŏĝĬȮ 3((3)-0-6) 
 &Cryptography and Blockchain'  
 ľĸńĔıŊŘĬģŅĬĕŀĚĔŅĶŏĕƟŅĶľńĽȮĲƤĚĔƢĝńĬŐŁĝȮĸŅĵŏĞŖĬħŇěŇĪńĸȮĔŅĶŏĕƟŅĶľńĽȮĔŅĶıŇĽŌěĬƢėĺŅĴĶŌƟŏĮƦĬĻŌĬĵƢȮĔŅĶ
ŏĕƟŅĶľńĽŐĭĭőŁőĴĴŀĶƢĲƕĔȮıŊŘĬģŅĬĕŀĚĭĸŖŀėŏĝĬȮĔĸœĔĜńĬĪŅĴĨŇȮĽńĠĠŅŀńěĜĶŇĵŃȮĽĔŋĸŏĚŇĬħŇěŇĪńĸȮĔŅĶŒĝƟĚŅĬĕŀĚ
ĭĸŖŀėŏĝĬȮĮƤĠľŅĪŅĚĔġľĴŅĵŐĸŃěĶŇĵīĶĶĴȮėĺŅĴĮĸŀħĳńĵĕŀĚĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĶŃěŅĵȮőĮĶőĨėŀĸĪňŗ
ĮĸŀħĳńĵȮĔĶĦňĻŉĔļŅ 
 Cryptography Fundamental, hash functions, digital signatures, encryption, zero-
knowledge proofs, homomorphic encryption, blockchain basic, consensus mechanisms, smart 
contracts, cryptocurrencies, applications of blockchain, legal and ethical issues, distributed 
computing security, secure protocols, case studies 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĔŅĶŏĕƟŅĶľńĽŐĸŃĔŅĶĪņĚŅĬĕŀĚĭĸŖŀėŏĝĬœħƟ 
 2. ĺŇŏėĶŅŃľƢŐĸŃĶŃĭŋěŋħŐĕŖĚŐĸŃěŋħŀƞŀĬĕŀĚŏĪėĬŇėĔŅĶŏĕƟŅĶľńĽĪňŗŒĝƟŒĬŐŀĮıĸŇŏėĝńĬľĶŊŀĶŃĭĭĕŀĚ
ŀĚėƢĔĶœħƟ 
 3. ĮĶŃŏĴŇĬĝƞŀĚőľĺƞŐĸŃŏĽĬŀŐĬŃĔĸĵŋĪīƢĔŅĶĸħėĺŅĴŏĽňŗĵĚŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĔŅĶŏĕƟŅĶľńĽŐĸŃĭĸŖŀėŏĝĬœħƟ 
 4. ĮĶŃŏĴŇĬĮĶŃŏħŖĬĮƤĠľŅĪŅĚĔġľĴŅĵŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĕƟŅĶľńĽŐĸŃĭĸŖŀėŏĝĬœħƟ 
 5. ĽŊŗŀĽŅĶŐĸŃĪņĚŅĬŏĮƦĬĪňĴŏıŊŗŀŒľƟĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬœħƟ 

 Learning outcomes: Students are able to 
 1. explain the fundamental principles of encryption and the operation of blockchain 
 2. analyze and identify the strengths and weaknesses of encryption techniques used 
in applications or organizational systems 
 3. assess vulnerabilities and propose risk mitigation strategies for the use of encryption 
and blockchain technologies 
 4. evaluate legal and ethical issues related to the application of encryption and 
blockchain 
 5. communicate and work effectively as a team to achieve project objectives 
 
240-380 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĳŅıȮ 3((3)-0-6) 
 &Signals and Image Processing'  
 ĪķļġňŐĸŃľĸńĔĔŅĶĕŀĚĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸĽńĠĠŅĦŐĸŃĳŅıŐĭĭħŇěŇĪńĸȮĔŅĶœħƟĴŅĕŀĚĕƟŀĴŌĸ
ĽńĠĠŅĦŐĸŃĳŅıȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚŐĸŃėĺŀĬœĪŏĞĝńĬȮĔŅĶėŀĬőĺĸŌĝńĬȮŀĬŋĔĶĴĲŌŏĶňňĵĶƢȮĔŅĶŐĮĸĚĲŌŏĶňĵĶƢŐĭĭĨƞŀŏĬŊŗŀĚ
ŐĸŃœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶĔĶŀĚĽńĠĠŅĦŐĸŃĳŅıŏĝŇĚĨņŐľĬƞĚȮĔŅĶĔĶŀĚĽńĠĠŅĦŐĸŃĳŅıŏĝŇĚėĺŅĴĩňŗȮĔŅĶĺŇŏėĶŅŃľƢĳŅı



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 155 

 

ŏĝŇĚĽńĦģŅĬĺŇĪĵŅȮȮĔŅĶŐĵĔĕƟŀĴŌĸĳŅıȮĔŅĶĮĶŃĴĺĸįĸĳŅıĔńĭĶŌĮĶƞŅĚŐĸŃőėĶĚĽĶƟŅĚĕŀĚĳŅıȮĔŅĶĶŌƟěņĳŅıȮĔŅĶĭňĭ
ŀńħĕƟŀĴŌĸĳŅı 
 Theories and principle of digital signal and image processing; acquisition; sampling and 
quantization; convolution; Fourier series; continuous and discrete Fourier transform; spatial filters; 
frequency filters; morphological image processing; image segmentation; shape representation and 
description; image recognition; image compression 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵĪķļġňŐĸŃľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĳŅıŐĭĭħŇěŇĪńĸȮĶĺĴĩŉĚ
ĔĶŃĭĺĬĔŅĶœħƟĴŅĕŀĚĕƟŀĴŌĸȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮŐĸŃėĺŀĬœĪŏĞĝńĬœħƟ 
 0, ĮĶŃĵŋĔĨƢŒĝƟĔŅĶħņŏĬŇĬĔŅĶėŀĬőĺĸŌĝńĬȮŀĬŋĔĶĴĲŌŏĶňĵĶƢȮŐĸŃĔŅĶŐĮĸĚĲŌŏĶňĵĶƢĪńŘĚŐĭĭĨƞŀŏĬŊŗŀĚŐĸŃœĴƞ
ĨƞŀŏĬŊŗŀĚŒĬĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĸŃĳŅıœħƟ 
 1, ŀŀĔŐĭĭŐĸŃĮĶŃĵŋĔĨƢŒĝƟĨńĺĔĶŀĚĽńĠĠŅĦŐĸŃĳŅıĪńŘĚŒĬőħŏĴĬŏĝŇĚĨņŐľĬƞĚŐĸŃőħŏĴĬŏĝŇĚėĺŅĴĩňŗȮ
ŏıŊŗŀĮĶńĭĮĶŋĚėŋĦĳŅıľĶŊŀħŉĚėŋĦĽĴĭńĨŇĪňŗĨƟŀĚĔŅĶŀŀĔěŅĔĽńĠĠŅĦŐĸŃĳŅıœħƟ 
 2, ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶıŊŘĬģŅĬŒĬĔŅĶĺŇŏėĶŅŃľƢĳŅıŏĝŇĚĽńĦģŅĬĺŇĪĵŅȮĔŅĶŐĵĔĕƟŀĴŌĸĳŅıȮĔŅĶ
ĮĶŃĴĺĸįĸĳŅıĔńĭĶŌĮĶƞŅĚŐĸŃőėĶĚĽĶƟŅĚĕŀĚĳŅıȮĔŅĶĶŌƟěņĳŅıȮŐĸŃĔŅĶĭňĭŀńħĕƟŀĴŌĸĳŅıœħƟ 

 Learning outcomes: Students are able to 
 /, explain the fundamental theories and principles of digital signal and image 
processing, including data acquisition, sampling, and quantization 
 2. apply convolution operations, Fourier series, and both continuous and discrete 
Fourier transforms in the analysis of signals and images 
 3. design and apply spatial and frequency domain filters to enhance the quality or 
extract desired features from signals and images 
 4. describe the basic principles and methods in morphological image processing, 
image segmentation, shape representation and description, image recognition, and image 
compression 
 
240-381 ĶŃĭĭėĺĭėŋĴħƟĺĵėŀĴıŇĺŏĨŀĶƢȮ 3((3)-0-6) 
 &Computer Control Systems' 
 ĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢȮįĸĨŀĭĽĬŀĚŒĬőħŏĴĬŏĺĸŅȮėĺŅĴŏĽĩňĵĶŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬȮ
ĪŅĚŏħŇĬĕŀĚĶŅĔȮįĸĨŀĭĽĬŀĚŒĬőħŏĴĬėĺŅĴĩňŗȮĔŅĶŀŀĔŐĭĭĨńĺėĺĭėŋĴŐĭĭıňħň ıňœŀħň ĔŅĶŐĮĸĚĞňȮŏĺĸŅĔŅĶĽŋƞĴ
ĕƟŀĴŌĸȮĽĴĔŅĶįĸĨƞŅĚȮĔŅĶŐĮĸĚĶŃĭĭŏĺĸŅĨƞŀŏĬŊŗŀĚŏĮƦĬĶŃĭĭŏĺĸŅŏĨŖĴľĬƞĺĵŐĸŃĶŃĭĭŏĺĸŅŏĨŖĴľĬƞĺĵȮȮĔŅĶŒĝƟĚŅĬ
őĮĶŐĔĶĴĝƞĺĵĺŇŏėĶŅŃľƢĪŅĚėĦŇĨĻŅĽĨĶƢȮĔŅĶŀŀĔŐĭĭŐĸŃŏĕňĵĬőĮĶŐĔĶĴėĺĭėŋĴĭĬœĴőėĶėŀĬőĪĶŏĸŀĶƢȮ 
 Mathematic modeling, time response, stability and steady state error, roots locus 
frequency response, design of PD, PID controller, Z-transform, data sampling time, difference 
equation, conversion of continuous time system to digital system, mathematic program usage, 
microcontroller programming and design of controller 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 156 

 

 1. ĽĶƟŅĚŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĕŀĚĶŃĭĭıĸĺńĨȮŐĸŃĺŇŏėĶŅŃľƢįĸĨŀĭĽĬŀĚĕŀĚĶŃĭĭŒĬőħŏĴĬ
ŏĺĸŅœħƟ 
 2. ĮĶŃŏĴŇĬėĺŅĴŏĽĩňĵĶŐĸŃľŅėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬėĚĨńĺĕŀĚĶŃĭĭėĺĭėŋĴȮĶĺĴĩŉĚŒĝƟŏĪėĬŇėĪŅĚŏħŇĬ
ĕŀĚĶŅĔŐĸŃĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭĽĬŀĚŒĬőħŏĴĬėĺŅĴĩňŗŒĬĔŅĶŀŀĔŐĭĭĶŃĭĭœħƟ 
 1, ŀŀĔŐĭĭĨńĺėĺĭėŋĴŐĭĭȮPD ŐĸŃȮPID ĽņľĶńĭĶŃĭĭėĺĭėŋĴŐĭĭĨƞŀŏĬŊŗŀĚœħƟ 
 4. ĮĶŃĵŋĔĨƢŒĝƟĔŅĶŐĮĸĚȮZ ŏıŊŗŀĺŇŏėĶŅŃľƢĶŃĭĭėĺĭėŋĴŐĭĭŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚȮŏĕƟŅŒěĔĶŃĭĺĬĔŅĶĽŋƞĴ
ĕƟŀĴŌĸŐĸŃĽĶƟŅĚĽĴĔŅĶįĸĨƞŅĚĕŀĚĶŃĭĭœħƟ 
 3, ŐĮĸĚĶŃĭĭėĺĭėŋĴŐĭĭŏĺĸŅĨƞŀŏĬŊŗŀĚŒľƟŏĮƦĬĶŃĭĭėĺĭėŋĴŐĭĭŏĺĸŅœĴƞĨƞŀŏĬŊŗŀĚȮŐĸŃŀŀĔŐĭĭȮ
ŏĕňĵĬőĮĶŐĔĶĴėĺĭėŋĴĭĬœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮőħĵŒĝƟőĮĶŐĔĶĴĝƞĺĵĺŇŏėĶŅŃľƢĪŅĚėĦŇĨĻŅĽĨĶƢœħƟ  

 Learning outcomes: Students are able to 
 1. develop mathematical models of dynamic systems and analyze their time-domain 
responses 
 2. evaluate the stability and steady-state error of control systems and utilize root 
locus and frequency response techniques for system design 
 3. design PD and PID controllers for continuous-time control systems 
 4. apply the Z-transform to analyze discrete-time control systems, understand the 
data sampling process, and formulate system difference equations 
 5. convert continuous-time control systems to discrete-time control systems, and 
design and program controllers on microcontrollers using mathematical analysis software 
 
240-401 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 3(0-9-0) 
 &Computer Engineering Project I'  
 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8ȮȮ02.+1.1ȮŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 
 Prerequisite: 240-303 Computer Engineering Project and Cooperative Education 
Preparation 
 ĬńĔĻŉĔļŅŐĨƞĸŃėĬěŃĨƟŀĚĪņőėĶĚĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢľĬŉŗĚőėĶĚĚŅĬĞŉŗĚėĸŋĴĽŀĚŏĪŀĴȮ
őħĵŏĬƟĬĚŅĬħƟŅĬĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚȮľĶŊŀĔŅĶĻŉĔļŅėƟĬėĺƟŅěŅĔĔŅĶĪħĸŀĚȮĬńĔĻŉĔļŅěŃĨƟŀĚĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬħƟĺĵĔŅĶıŌħŒĬĪňŗĽńĴĴĬŅŏĮƦĬĶŃĵŃȮŕȮŐĴƟĺƞŅĬńĔĻŉĔļŅěŃœħƟĶńĭĔŅĶŐĬŃĬņĮĶŉĔļŅěŅĔŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅŀĵƞŅĚĬƟŀĵľĬŉŗĚėĬȮĬńĔĻŉĔļŅěŃĨƟŀĚŐĽħĚėĺŅĴėŇħĶŇŏĶŇŗĴŐĸŃŏĮƦĬįŌƟħņŏĬŇĬĔŅĶŐĔƟĮƤĠľŅĨƞŅĚȮŕȮŏŀĚŏĮƦĬĽƞĺĬŒľĠƞ 
 Each student will perform a project in the fields of computer engineering spanning two 
semesters; the project should focus on design, development or research and experimentation; 
students must give an oral presentation on his/her progress periodically; although students are 
supervised by at least one supervisor, most of the time they should initiate project ideas and solve 
the problem by themselves 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ĬņėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬħƟŅĬ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 157 

 

 2. ıńĥĬŅľĶŊŀĽĶƟŅĚĨńĺŐĭĭŒĬĚŅĬħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗĨŀĭőěĪĵƢĳŅėŀŋĨĽŅľĔĶĶĴȮľĶŊŀȮ
ŏĔļĨĶĔĶĶĴȮľĶŊŀȮĔŅĶŐıĪĵƢȮľĶŊŀĽńĚėĴŒĬĭĶŇĭĪĕŀĚıŊŘĬĪňŗĳŅėŒĨƟľĶŊŀĮĶŃŏĪĻœħƟ 
 3. ĺŇŏėĶŅŃľƢŐĸŃŏĽĬŀŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 
 4. ĪņĚŅĬŏĮƦĬĪňĴȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
 5. ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĕƟŀĴŌĸœħƟĨĶĚĮĶŃŏħŖĬȮŐĸŃŏĸŊŀĔŒĝƟĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚ 
 6. ŐĽħĚŀŀĔĩŉĚĔŅĶĮĢŇĭńĨŇĨĬŀĵŌƞŒĬĶŃŏĭňĵĭĺŇĬńĵȮĵŉħĩŊŀėŋĦīĶĶĴȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěŇĨĽŅīŅĶĦŃ
ŐĸŃĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

 Learning outcomes: Students are able to 
 1. apply fundamental knowledge in science, technology, and engineering to computer 
engineering tasks 
 2. develop or create models in computer engineering that address the needs of 
industry, agriculture, healthcare, or society within the context of the southern region or the country 
 3. analyze and propose accurate and effective solutions to computer engineering problems 
 4. work collaboratively as a team and listen to others' opinions 
 5. communicate and present information clearly and concisely, and appropriately 
utilize relevant information technologies 
 6. demonstrate discipline, uphold moral principles, act with honesty and integrity, 
contribute to the public good, and prioritize the well-being of others 
 
240-402 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ2 3(0-9-0) 
 &Computer Engineering Project II'  
 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8ȮȮ02.+2./ őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 
 Prerequisite: 240-401 Computer Engineering Project I 

 ŏĮƦĬĺŇĝŅĨƞŀŏĬŊŗŀĚěŅĔĺŇĝŅȮ02.+2./ȮőħĵŏĮƦĬĔŅĶħņŏĬŇĬĚŅĬĨƞŀŏĬŊŗŀĚœĮěĬĔĶŃĪńŗĚŏĽĶŖěőėĶĚĚŅĬȮĬņŏĽĬŀ
įĸĚŅĬħƟĺĵĺŇīňĔŅĶĮŅĔŏĮĸƞŅȮŐĸŃĬņŏĽĬŀĝŇŘĬĚŅĬȮĶĺĴĪńŘĚŏĕňĵĬĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢħƟĺĵ 
 Continuing of 02.+2./ for developing the project until finish; an oral presentation and 
demonstration of the project must be given; a final written report must be submitted 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ĬņėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬħƟŅĬ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
 2. ıńĥĬŅľĶŊŀĽĶƟŅĚĨńĺŐĭĭŒĬĚŅĬħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗĨŀĭőěĪĵƢĳŅėŀŋĨĽŅľĔĶĶĴȮľĶŊŀȮ
ŏĔļĨĶĔĶĶĴȮľĶŊŀȮĔŅĶŐıĪĵƢȮľĶŊŀĽńĚėĴŒĬĭĶŇĭĪĕŀĚıŊŘĬĪňŗĳŅėŒĨƟľĶŊŀĮĶŃŏĪĻœħƟ 
 3. ĺŇŏėĶŅŃľƢŐĸŃŏĽĬŀŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 
 4. ĪņĚŅĬŏĮƦĬĪňĴȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
 5. ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĕƟŀĴŌĸœħƟĨĶĚĮĶŃŏħŖĬȮŐĸŃŏĸŊŀĔŒĝƟĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 158 

 

 6. ŐĽħĚŀŀĔĩŉĚĔŅĶĮĢŇĭńĨŇĨĬŀĵŌƞŒĬĶŃŏĭňĵĭĺŇĬńĵȮĵŉħĩŊŀėŋĦīĶĶĴȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěŇĨĽŅīŅĶĦŃ
ŐĸŃĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

 Learning outcomes: Students are able to 
 1. apply fundamental knowledge in science, technology, and engineering to computer 
engineering tasks 
 2. develop or create models in computer engineering that address the needs of 
industry, agriculture, healthcare, or society within the context of the southern region or the country 
 3. analyze and propose accurate and effective solutions to computer engineering 
problems 
 4. work collaboratively as a team and listen to others' opinions 
 5. communicate and present information clearly and concisely, and appropriately 
utilize relevant information technologies 
 6. demonstrate discipline, uphold moral principles, act with honesty and integrity, 
contribute to the public good, and prioritize the well-being of others 
 

240-404 ĽľĔŇěĻŉĔļŅ 6(0-30-0) 
 &Cooperative Education' 
 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬȮ8ȮȮ02.+1.1ȮŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅȮ 
 Prerequisite: 240-303 Computer Engineering Project and Cooperative Education 
Preparation 

 İƗĔĮĢŇĭńĨŇĚŅĬěĶŇĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŏľŖĬĝŀĭȮĬńĔĻŉĔļŅěŃĨƟŀĚĴň
ĝńŗĺőĴĚĔŅĶĪņĚŅĬŏĨŖĴŏĺĸŅĶĺĴŐĸƟĺœĴƞĬƟŀĵĔĺƞŅȮ16ȮĽńĮħŅľƢȮľĶŊŀȮ640ȮĝńŗĺőĴĚȮȮŏĴŊŗŀĽŇŘĬĽŋħĔŅĶĮĢŇĭńĨŇĚŅĬȮĬńĔĻŉĔļŅ
ĨƟŀĚĬņŏĽĬŀŐĸŃěńħĪņĶŅĵĚŅĬŒľƟĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶȮ 
 On the job training as a full-time staff of an approved workplace for a period not less 
than 16 weeks or 640 hours including oral presentation and final report submission to the 
entrepreneur 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ĬņėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬħƟŅĬ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
 2. ıńĥĬŅľĶŊŀĽĶƟŅĚĨńĺŐĭĭŒĬĚŅĬħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗĨŀĭőěĪĵƢĳŅėŀŋĨĽŅľĔĶĶĴȮľĶŊŀȮ
ŏĔļĨĶĔĶĶĴȮľĶŊŀȮĔŅĶŐıĪĵƢȮľĶŊŀĽńĚėĴŒĬĭĶŇĭĪĕŀĚıŊŘĬĪňŗĳŅėŒĨƟľĶŊŀĮĶŃŏĪĻœħƟ 
 3. ĺŇŏėĶŅŃľƢŐĸŃŏĽĬŀŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 
 4. ĪņĚŅĬŏĮƦĬĪňĴȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
 5. ĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĕƟŀĴŌĸœħƟĨĶĚĮĶŃŏħŖĬȮŐĸŃŏĸŊŀĔŒĝƟĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 
 6. ŐĽħĚŀŀĔĩŉĚĔŅĶĮĢŇĭńĨŇĨĬŀĵŌƞŒĬĶŃŏĭňĵĭĺŇĬńĵȮĵŉħĩŊŀėŋĦīĶĶĴȮĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěŇĨĽŅīŅĶĦŃ
ŐĸŃĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 159 

 

 Learning outcomes: Students are able to 
 1. apply fundamental knowledge in science, technology, and engineering to computer 
engineering tasks 
 2. develop or create models in computer engineering that address the needs of 
industry, agriculture, healthcare, or society within the context of the southern region or the country 
 3. analyze and propose accurate and effective solutions to computer engineering 
problems 
 4. work collaboratively as a team and listen to others' opinions 
 5. communicate and present information clearly and concisely, and appropriately 
utilize relevant information technologies 
 6. demonstrate discipline, uphold moral principles, act with honesty and integrity, 
contribute to the public good, and prioritize the well-being of others 
 
240-425 ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮ 3((3)-0-6) 
 &Data Mining and Applications'  
 ŐĬŃĬņŏľĴŊŀĚĕƟŀĴŌĸȮėŋĦĽĴĭńĨŇĕŀĚĕƟŀĴŌĸȮĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮĺŇīňĸħĕŀĭŏĕĨĕŀĚĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸȮĨƟĬœĴƟĽņľĶńĭĔŅĶĨńħĽŇĬŒěȮĔġĕŀĚėĺŅĴŏĝŊŗŀĴőĵĚȮĔŅĶŐĭƞĚĮĶŃŏĳĪĕŀĚĕƟŀĴŌĸȮĔŅĶěńħĔĸŋƞĴĕŀĚĕƟŀĴŌĸȮĔŅĶ
ėƟĬıĭėĺŅĴĶŌƟŒĬģŅĬĕƟŀĴŌĸȮŏĪėĬŇėŒĬĔŅĶĮĶŃŏĴŇĬįĸȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŏľĴŊŀĚĕƟŀĴŌĸ 
 Introduction to data mining; data property; data preprocessing; data dimension 
reduction methods; data analysis; decision trees; association rules; data classification; data 
clustering; knowledge discovery in database; evaluation techniques; applications of data mining 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ŀīŇĭŅĵėŋĦĽĴĭńĨŇĕŀĚĕƟŀĴŌĸŐĸŃĺŇīňĔŅĶĪņŏľĴŊŀĚĕƟŀĴŌĸœħƟĨŅĴľĸńĔĔŅĶȮ 
 2. ŀīŇĭŅĵŏĪėĬŇėĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏıŊŗŀĔŅĶĪņŏľĴŊŀĚĕƟŀĴŌĸœħƟ 
 3. ŀīŇĭŅĵĺŇīňĔŅĶĮĶŃŏĴŇĬįĸĕŀĚĔŅĶŒĝƟĚŅĬŏľĴŊŀĚĕƟŀĴŌĸœħƟ 

 Learning outcomes: Students are able to 
 1. explain the characteristics of data and the principles of data mining methods 
 2. describe techniques for data analysis used in data mining 
 3. explain methods for evaluating the outcomes of data mining applications 
 
240-440 ľĸńĔĔŅĶĶŃĭĭĔŅĶĪņĚŅĬŐĭĭŏĺĸŅěĶŇĚȮ 3((3)-0-6) 
 &Principles of Real Time Systems'  
 ıŊŘĬģŅĬĔŅĶŀŀĔŐĭĭĶŃĭĭĪńŘĚŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢȮĔŅĶĪņĚŅĬĨŅĴŏĺĸŅěĶŇĚȮĬőĵĭŅĵėĺŅĴ
ĮĸŀħĳńĵĽŌĚĽŋħȮȮĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺĪňŗĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŐĸŃĪĬĪŅĬĨƞŀĽŇŗĚŐĺħĸƟŀĴȮıŊŘĬģŅĬĔŅĶĶĺĴĶŃĭĭĕŀĚ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶŐĭĭŏĺĸŅěĶŇĚȮĔĶŃĭĺĬĔŅĶĪņĚŅĬŐĭĭĕńħěńĚľĺŃȮĔŅĶĪņĚŅĬľĸŅĵĚŅĬıĶƟŀĴĔńĬȮŐĸŃŐĬĺėŇħĔŅĶ
ěńħĸņħńĭĚŅĬȮ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 160 

 

 Principles of hardware and software design, hard real-time, critical safety policy; 
reliability and robustness embedded system; integrating principles of RTOS, interrupt service 
routine, multitasking, and scheduler algorithm  
 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶŀŀĔŐĭĭĶŃĭĭŏĺĸŅěĶŇĚȮĪńŘĚŒĬĽƞĺĬĕŀĚŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢȮ
ĶĺĴĩŉĚŐĬĺėŇħŏĶŊŗŀĚėĺŅĴĮĸŀħĳńĵĽŌĚĽŋħȮėĺŅĴĬƞŅŏĝŊŗŀĩŊŀȮŐĸŃėĺŅĴĪĬĪŅĬ 
 0, ŀīŇĭŅĵŐĸŃŏĮĶňĵĭŏĪňĵĭľĸńĔĔŅĶĪņĚŅĬĕŀĚĶŃĭĭĮĢŇĭńĨŇĔŅĶŐĭĭŏĺĸŅěĶŇĚȮĔĶŃĭĺĬĔŅĶĪņĚŅĬ
ŐĭĭĕńħěńĚľĺŃȮ&interrupt service routine) ŐĸŃĔŅĶĪņĚŅĬľĸŅĵĚŅĬıĶƟŀĴĔńĬȮ&multitasking) 
 1, ĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟŐĬĺėŇħŐĸŃĺŇīňĔŅĶěńħĸņħńĭĚŅĬȮ&scheduler algorithm) ĪňŗŏľĴŅŃĽĴĔńĭ
ĕƟŀĔņľĬħĕŀĚĶŃĭĭŏĺĸŅěĶŇĚŐĨƞĸŃĮĶŃŏĳĪ 
 2, ĬņėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶĨƞŅĚŕȮĕŀĚĶŃĭĭŏĺĸŅěĶŇĚœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŀŀĔŐĭĭŐĸŃ
ıńĥĬŅĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺĪňŗĴňėŋĦĽĴĭńĨŇĨŅĴĪňŗĔņľĬħœħƟ 

 Learning outcomes: Students are able to 
 1. explain the fundamental principles of real-time system design, including both 
hardware and software aspects, as well as key concepts such as safety, reliability, and robustness 
 2. describe and compare the operating principles of real-time operating systems, 
interrupt service routines, and multitasking operations 
 3. analyze and apply appropriate scheduling algorithms based on the specific 
requirements of different types of real-time systems 
 4. apply the acquired knowledge and understanding of real-time system principles to 
the design and development of embedded systems that meet specified requirements 
 
 

240-441 ĽĩŅĮƤĨĵĔĶĶĴŐĭĭĴńĸĨŇėŀĶƢŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮ 3((3)-0-6) 
 &Multi-Core Programming and Architecture'  
 ŐĬŃĬņĽĩŅĮƤĨĵĔĶĶĴĴńĸĨŇėŀĶƢȮŐĬĺėŇħĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĕĬŅĬȮĔŅĶĪņĕĬŅĬŒĬĶŃħńĭŏīĶħȮȮ
ĶŌĮŐĭĭĪňŗŒĝƟŒĬĔŅĶŀŀĔŐĭĭőĮĶŐĔĶĴŐĭĭĕĬŅĬȮĔŅĶħňĭńĔőĮĶŐĔĶĴŐĭĭĕĬŅĬȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶńĭĮĶŋĚ
ĮĶŃĽŇĪīŇĳŅıȮŏėĶŊŗŀĚĴŊŀŒĬĔŅĶıńĥĬŅőĮĶŐĔĶĴŐĭĭĕĬŅĬȮȮ 
 Introduction to multi-core architecture; concept of parallel programming; thread-level 
parallelism; design patterns for parallel programming; debugging parallel programs; performance 
analysis and optimization; development tool for parallel programming 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵĽĩŅĮƤĨĵĔĶĶĴĕŀĚľĬƞĺĵĮĶŃĴĺĸįĸŐĭĭĴńĸĨŇėŀĶƢȮŐĸŃŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴŐĭĭĕĬŅĬœħƟ 
 0, ĮĶŃĵŋĔĨƢŒĝƟŐĬĺėŇħĔŅĶĪņĕĬŅĬŒĬĶŃħńĭŏīĶħȮ&thread-level parallelism) ŒĬĔŅĶŀŀĔŐĭĭŐĸŃ
ıńĥĬŅőĮĶŐĔĶĴ 
 1, ĶŃĭŋŐĸŃĮĶŃĵŋĔĨƢŒĝƟĶŌĮŐĭĭȮ&patterns) ĪňŗŒĝƟŒĬĔŅĶŀŀĔŐĭĭőĮĶŐĔĶĴŐĭĭĕĬŅĬȮŏıŊŗŀŐĔƟœĕ
ĮƤĠľŅĪňŗŐĨĔĨƞŅĚĔńĬœħƟ 
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 4. ŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔŅĶıńĥĬŅőĮĶŐĔĶĴŐĭĭĕĬŅĬȮĪņĔŅĶħňĭńĔȮĺŇŏėĶŅŃľƢȮŐĸŃĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅı
ĕŀĚőĮĶŐĔĶĴĪňŗıńĥĬŅœħƟ 

 Learning outcomes: Students are able to 
 1. explain the architecture of multi-core processors and the fundamental concepts of 
parallel programming 
 2. apply the concept of thread-level parallelism in designing and developing programs 
 3. identify and apply design patterns for parallel programming to solve different problems 
 4. be able to use parallel programming development tools to debug, analyze, and 
optimize the performance of developed programs 
 
240-447 œĴőėĶőıĶŏĞĽŏĞŀĶƢĽĴĶĶĩĬŃĽŌĚȮ 3((3)-0-6) 
 &High Performance Microprocessors'  
 ĪŇĻĪŅĚĕŀĚŏĪėőĬőĸĵňȮőıĶŏĞĽŏĞŀĶƢŐĭĭœĮĮƝĸŅĵĬƢȮőıĶŏĞĽŏĞŀĶƢŐĭĭŏĺĔŏĨŀĶƢȮȮőėĶĚĽĶƟŅĚĞŋĮŏĮŀĶƢĽŏĔ
ĸŅĶƢȮĔŅĶĮĶŃĴĺĸįĸŐĭĭœĴƞŏĶňĵĚĸņħńĭȮĔŅĶėņĬĺĦŐĭĭĪņĬŅĵȮȮėņĽńŗĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢĪňŗĶŃĭŋĔŅĶĪņĚŅĬŐĭĭ
ĕĬŅĬŒĬĶŃħńĭėņĽńŗĚŀĵƞŅĚĝńħŐěƟĚȮȮĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĸņħńĭĝńŘĬĕŀĚľĬƞĺĵėĺŅĴěņȮȮŏĪėĬŇėĔŅĶėĺĭėŋĴĔŅĶœľĸ
ĕŀĚĕƟŀĴŌĸĶŃľĺƞŅĚĶňěŇĽŏĨŀĶƢĕńŘĬĽŌĚȮĔŅĶěńħŀĚėƢĔĶľĬƞĺĵėĺŅĴěņŐėĝȮĔŅĶĪņĬŅĵĔŅĶĭĶŅĬĝƢŐĭĭėĚĪňŗŐĸŃŐĭĭıĸĺńĨȮȮ
ĔŅĶĭĶŅĬĝƢŐĭĭĞňőĶœĞŏėŇĸȮĔŅĶĪņĴńĸĨŇŏīĶħŐĸŃŐĸŃĴńĸĨŇőıĶŏĞĽŏĞŀĶƢĶŃħńĭĝŇĮ 
 Trends in technology; pipelined processor, vector processors; superscalar organization; 
out-of-order execution; speculative execution; explicitly parallel instruction computing; memory 
hierarchy design; advanced register dataflow techniques; cache organization; static and dynamic 
branch prediction; zero-cycle branching; multithreading and chip multiprocessors 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵŐĸŃŏĮĶňĵĭŏĪňĵĭŏĪėĬŇėĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĪņĚŅĬĕŀĚľĬƞĺĵĮĶŃĴĺĸįĸ 
 0, ŀīŇĭŅĵľĸńĔĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĸņħńĭĝńŘĬĕŀĚľĬƞĺĵėĺŅĴěņȮŏĪėĬŇėĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěņ
ŐėĝȮŐĸŃŏĪėĬŇėĔŅĶėĺĭėŋĴĔŅĶœľĸĕŀĚĕƟŀĴŌĸĶŃľĺƞŅĚŏĶěŇĽŏĨŀĶƢĕńŘĬĽŌĚ 
 1, ŀīŇĭŅĵŐĬĺėŇħŐĸŃŏĪėĬŇėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĪņĚŅĬŒĬĶŃħńĭĽŌĚĕŉŘĬ 
 2, ŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀŒĝƟĚŅĬĲƖŏěŀĶƢĶŃħńĭĽŌĚŒĬĨńĺĮĶŃĴĺĸįĸĽĴńĵŒľĴƞȮŏıŊŗŀŏıŇŗĴėĺŅĴŏĶŖĺŒĬĔŅĶ
ĪņĚŅĬĕŀĚőĮĶŐĔĶĴ 

 Learning outcomes: Students are able to 
 1. explain and compare techniques for enhancing processor performance 
 2. describe the principles of hierarchical memory architecture design, cache memory 
management techniques, and advanced data flow control techniques between registers 
 3. explain concepts and techniques related to high-level performance optimization 
 4. write programs that utilize advanced features of modern processors to improve 
program execution speed 
 
240-480 ľĸńĔĔŅĶľŋƞĬĵĬĨƢȮ 3((3)-0-6) 
 &Principle of Robotics'  
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 ĺŇĺńĥĬŅĔŅĶĕŀĚľŋƞĬĵĬĨƢȮįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňľŋƞĬĵĬĨƢĨƞŀĽńĚėĴȮľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚľŋƞĬĵĬĨƢȮ
őėĶĚĽĶƟŅĚĕŀĚľŋƞĬĵĬĨƢȮĨƟĬŐĭĭĪŅĚėĦŇĨĻŅĽĨĶƢĽņľĶńĭľŋƞĬĵĬĨƢȮĔŅĶĴŀĚŏľŖĬȮĔŅĶĺŅĚŐįĬĔŅĶŏėĸŊŗŀĬĪňŗȮĔĸĻŅĽĨĶƢ
ĔŅĶŏėĸŊŗŀĬœľĺȮĔĸĻŅĽĨĶƢĔŅĶŏėĸŊŗŀĬœľĺįĔįńĬȮĕńŘĬĨŀĬĺŇīňŐĸŃĺŇīňĔŅĶŐĔƟĮƤĠľŅȮĔŅĶėĺĭėŋĴȮĔŅĶěńħĔŅĶĕƟŀĴŌĸȮĨńĺ
ĨĶĺěěńĭȮĔŅĶŀŀĔŐĭĭĔŅĶĺŅĚŐįĬĔŅĶĪņĚŅĬȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŒĬĔŅĶėĺĭėŋĴľŋƞĬĵĬĨƢȮĔĶĦňĻŉĔļŅȮĽĶƟŅĚĝŋħ
ĕńĭŏėĸŊŗŀĬľŋƞĬĵĬĨƢħƟĺĵœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 
 Robotic evolution; social impact of technology robotic; principle of robotics; 
mechanical structure of robotics; mathematical model of robotics, vision, motion planning, mobile 
mechanisms; kinematics, inverse kinematics, algorithm and solutions, controls, data management; 
sensors; task planning; robot control programming techniques; case studies, construct robots 
driven by a microcontroller 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵĺŇĺńĥĬŅĔŅĶȮľĸńĔĔŅĶıŊŘĬģŅĬȮőėĶĚĽĶƟŅĚȮŐĸŃįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňľŋƞĬĵĬĨƢĨƞŀĽńĚėĴ 
 0, ĽĶƟŅĚŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĽņľĶńĭľŋƞĬĵĬĨƢȮĺŇŏėĶŅŃľƢĔĸœĔĔŅĶŏėĸŊŗŀĬĪňŗȮĔĸĻŅĽĨĶƢĔŅĶ
ŏėĸŊŗŀĬœľĺȮŐĸŃĔĸĻŅĽĨĶƢĔŅĶŏėĸŊŗŀĬœľĺįĔįńĬ 
 1, ĮĶŃĵŋĔĨƢŒĝƟĺŇīňĔŅĶĴŀĚŏľŖĬȮĔŅĶĺŅĚŐįĬĔŅĶŏėĸŊŗŀĬĪňŗȮĔŅĶėĺĭėŋĴȮŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĔŅĶĪņĚŅĬĕŀĚľŋƞĬĵĬĨƢ 
 2, ŀŀĔŐĭĭĔŅĶĺŅĚŐįĬĔŅĶĪņĚŅĬȮŏĕňĵĬőĮĶŐĔĶĴėĺĭėŋĴľŋƞĬĵĬĨƢȮŐĸŃĽĶƟŅĚĝŋħĕńĭŏėĸŊŗŀĬľŋƞĬĵĬĨƢ
ħƟĺĵœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮĶĺĴĩŉĚĺŇŏėĶŅŃľƢĔĶĦňĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚ 

 Learning outcomes: Students are able to 
 1. explain the evolution, fundamental principles, structure, and social impact of 
robotics technology 
 2. develop mathematical models for robots, analyze mobile mechanisms, kinematics, 
and inverse kinematics 
 3. apply methods of robot vision, motion planning, control, and data management 
relevant to robot operations 
 4. design task plans, write robot control programs, and construct robot actuators 
driven by a microcontroller, as well as analyze relevant case studies 
  
240-486 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĪķļġňŐĸŃĮĢŇĭńĨŇȮ 3((3)-0-6) 
 &Computer Vision Theory and Practice'  
 ŐĬĺėŇħľĸńĔĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĔŅĶĽĶƟŅĚĳŅıȮŐĭĭěņĸŀĚĔĸƟŀĚŐĸŃĔŅĶĮĶńĭŏĪňĵĭĴŅĨĶģŅĬ
ĔŅĶĽĔńħėŋĦĸńĔļĦŃĽņėńĠěŅĔĳŅıȮĔŅĶĨĶĺěěńĭĔŅĶŏėĸŊŗŀĬœľĺȮŏĪėĬŇėĔŅĶĸĭıŊŘĬľĸńĚŐĸŃŏĪėĬŇėŀŀıĨŇėŀĸőĲĸĺƢȮȮ
ĔŅĶĨŇħĨŅĴĺńĨĩŋėŅĸŐĴĬŐĸŃȮĔŅĶĔĶŀĚŏĔŅŃĔĸŋƞĴŐĬƞĬĔŅĶěńħŐĵĔŐĸŃěħěņĺńĨĩŋȮŏė+ĴňĬȮĺŇīňĔŅĶĕŀĚŁŅĶƢœĸĔƢȮĶŃĭĭ
ĽŏĨŀĶŇőŀĺŇĝńĬȮŏĶĕŅėĦŇĨŐĭĭŀŇĮƕőıĸŅĶƢȮĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĽŅĴĴŇĨŇěŅĔĳŅıľĸŅĵĴŋĴĴŀĚȮŏĪėĬŇėĪŅĚıňĝėĦŇĨŐĸŃ
ŏĪėĬŇėĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħĪňŗŏĔňŗĵĺĕƟŀĚȮėƞŅœŀŏĔĬȮŏĺĔŏĨŀĶƢĸńĔļĦŃŏĜıŅŃȮĔŅĶŐĵĔėƞŅŏŀĔģŅĬȮĔŅĶľŅėƞŅŏľĴŅŃ
ĪňŗĽŋħħƟĺĵĔņĸńĚĽŀĚĬƟŀĵĪňŗĽŋħŐĸŃĺŇīňŏĔĶŏħňĵĬĨƢħňŏĞĬĪƢȮ 
 Concepts of computer vision; image creation, camera model and calibration; feature 
extraction and correspondence; motion detection; background subtraction, optical flow; tracking, 
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Kalman filter, condensation filter; object recognition and classification, k-mean, Haar-like method; 
stereo vision, epipolar geometry, fundamental matrix; 1D reconstruction from multiple views; linear 
algebra, matrices, rank, products, eigen values and eigen vectors, singular value decomposition; 
optimization, least square method, gradient descent method 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵŐĬĺėŇħľĸńĔıŊŘĬģŅĬŒĬħƟŅĬėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĶĺĴĩŉĚĔĶŃĭĺĬĔŅĶĽĶƟŅĚĳŅıȮŐĭĭěņĸŀĚ
ĔĸƟŀĚȮŐĸŃĔŅĶĮĶńĭŏĪňĵĭĴŅĨĶģŅĬĔĸƟŀĚ 
 0, ŏĕňĵĬőĮĶŐĔĶĴĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĔŅĶĽĔńħėŋĦĸńĔļĦŃĽņėńĠěŅĔĳŅıȮĔŅĶĨĶĺěěńĭĔŅĶŏėĸŊŗŀĬœľĺȮ
ĔŅĶĸĭıŊŘĬľĸńĚȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŀŀıĨŇėŀĸőĲĸĺƢ 
 1, ŏĕňĵĬőĮĶŐĔĶĴŏıŊŗŀĨŇħĨŅĴĺńĨĩŋȮĶĺĴĩŉĚŐĵĔŐĸŃěħěņĺńĨĩŋœħƟ 
 2, ŀīŇĭŅĵľĸńĔĔŅĶĕŀĚĶŃĭĭĽŏĨŀĶŇőŀĺŇĝńĬȮŏĶĕŅėĦŇĨŐĭĭŀŇĮƕőıĸŅĶƢœħƟ 
 3, ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚıňĝėĦŇĨŏĝŇĚŏĽƟĬŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħŒĬĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĽŅĴĴŇĨŇ
ěŅĔĳŅıľĸŅĵĴŋĴĴŀĚ 

 Learning outcomes: Students are able to 
 1. explain the fundamental concepts of computer vision, including image formation, 
camera modeling, and camera calibration 
 2. develop programs that apply techniques for feature extraction from images, motion 
detection, background subtraction, and optical flow analysis 
 3. implement object tracking using filters, as well as perform object segmentation and 
recognition 
 4. explain the principles of stereo vision and epipolar geometry 
 5. apply knowledge of linear algebra and optimization techniques to create 3D models 
from multi-view images 
 
240-487 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸıĶƟŀĴĮƤĠĠŅĮĶŃħŇļģƢ 3((3)-0-6) 
 &Data Analytics with Artificial Intelligence Companion'  
 ŐĬŃĬŜŅŐĬĺėŇħŐĸŃĪķļġňıŊŘĬģŅĬŒĬĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĭĭőėĶĚĽĶƟŅĚȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃěńħĔŅĶĕƟŀĴŌĸ 
ĔŅĶŐĽħĚĳŅıĕƟŀĴŌĸȮŏėĶŊŗŀĚĴŊŀŏŀœŀ ĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĕƟŀĴŌĸŏĝŇĚĸŉĔ 
 Introduction to fundamental concepts and theories to process structural data sets; data 
preparation; data analysis and manipulation; data visualization; AI tools for data analysis and data insight 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵŐĬĺėŇħŐĸŃĪķļġňıŊŘĬģŅĬŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃěńħĔŅĶĕƟŀĴŌĸœħƟĨŅĴľĸńĔĔŅĶȮ 
 2. ŀīŇĭŅĵĺŇīňĔŅĶĔŅĶŐĽħĚĳŅıĕƟŀĴŌĸœħƟ 
 1, ŀīŇĭŅĵĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀAI ĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĬŇĵĴœħƟ 

 Learning outcomes: Students are able to 
 1. explain the fundamental concepts and theories related to data analysis and 
management based on established principles 
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 2. describe methods for data visualization 
 3. explain the use of popular AI tools for data analysis 
 
240-488 ĺŇĻĺĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĽŌƞĔŅĶŏĮƦĬĺŇĻĺĔĶįŌƟĮĶŃĔŀĭĔŅĶȮ 3((3)-0-6) 
 &Learning Engineering to Entrepreneurial Engineers'  
 ŐĬŃĬņĺŇĻĺĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮĪńĔļŃıŊŘĬģŅĬĪňŗĽņėńĠȮĔĶŀĭėĺŅĴĽŅĴŅĶĩŏĝŇĚĺŇĝŅĝňıȮŐĶĚĭńĬħŅĸŒěŐĸŃ
ėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚȮĽĨŇŐĸŃėĺŅĴĮĸŀħĳńĵ ĔŅĶĨńħĽŇĬŒěĪŅĚěĶŇĵīĶĶĴȮĔĶŃĭĺĬĔŅĶĕŀĚĔŅĶŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶ ŀĚėƢĮĶŃĔŀĭĕŀĚėĺŅĴėŇħĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮĔŅĶıńĥĬŅĔĸĵŋĪīƢĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ 
 Introduction to learning engineering; key skills fundamental; professional capability 
framework; motivation and creativity; self-assessment, mindfulness and safety; ethical decision 
making; the process of entrepreneurship; components of an entrepreneurial mindset; developing 
the entrepreneurial strategy 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵĔĶŃĭĺĬĔŅĶĕŀĚĺŇĻĺĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬĪňŗĽņėńĠœħƟĨŅĴľĸńĔĔŅĶȮ 
 2. ŀīŇĭŅĵĺŇīňĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚœħƟĨŅĴľĸńĔĔŅĶȮ 
 3. ŀīŇĭŅĵĺŇīňĔŅĶĕŀĚĔĸĵŋĪīƢĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶœħƟĨŅĴŏĮƚŅľĴŅĵĪňŗĺŅĚœĺƟ 

 Learning outcomes: Students are able to 
 1. explain the learning engineering process and essential foundational skills based on 
core principles 
 2. describe self-assessment methods in accordance with established principles 
 3. explain entrepreneurial strategies in alignment with defined goals 
 
240-491 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 3((3)-0-6) 
 &Special Topic in Computer Engineering I'  
 ľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĮƦĬĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĵńĚœĴƞĴňĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 
 Special topics in computer engineering that are currently of interest and not yet 
included in the existing curriculum 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĽƞĚĚŅĬĪňŗĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅĪňŗĔŅľĬħ 
 2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
 3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļĪňŗĶŃĭŋœħƟ 
 4. ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭľŅĕƟŀĴŌĸ 
 

 Learning outcomes: Students are able to 
 1. submit assigned tasks on time as specified 
 2. provide a detailed explanation of the study of special topics in computer 
engineering 
 3. explain design techniques related to the specified special topic 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 165 

 

 4. use information technology to search for relevant information 
 
240-492 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ2 3((3)-0-6) 
 &Special Topic in Computer Engineering II'  
 ľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĮƦĬĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĵńĚœĴƞĴňĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 
 Special topics in computer engineering that are currently of interest and not yet 
included in the existing curriculum 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĽƞĚĚŅĬĪňŗĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅĪňŗĔŅľĬħ 
 2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
 3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļĪňŗĶŃĭŋœħƟ 
 4. ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭľŅĕƟŀĴŌĸ 

 Learning outcomes: Students are able to 
 1. submit assigned tasks on time as specified 
 2. provide a detailed explanation of the study of special topics in computer 
engineering 
 3. explain design techniques related to the specified special topic 
 4. use information technology to search for relevant information 
 
240-493 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ3 3((3)-0-6) 
 &Special Topic in Computer Engineering III'  
 ľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĮƦĬĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĵńĚœĴƞĴňĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 
 Special topics in computer engineering that are currently of interest and not yet 
included in the existing curriculum 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĽƞĚĚŅĬĪňŗĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅĪňŗĔŅľĬħ 
 2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
 3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļĪňŗĶŃĭŋœħƟ 
 4. ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭľŅĕƟŀĴŌĸ 

 Learning outcomes: Students are able to 
 1. submit assigned tasks on time as specified 
 2. provide a detailed explanation of the study of special topics in computer 
engineering 
 3. explain design techniques related to the specified special topic 
 4. use information technology to search for relevant information 
 
240-494 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ4 3((2)-2-5) 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 166 

 

 &Special Topic in Computer Engineering IV'  
 ľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĮƦĬĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĵńĚœĴƞĴňĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 
 Special topics in computer engineering that are currently of interest and not yet 
included in the existing curriculum 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĽƞĚĚŅĬĪňŗĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅĪňŗĔŅľĬħ 
 2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
 3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļĪňŗĶŃĭŋœħƟ 
 4. ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭľŅĕƟŀĴŌĸ 

 Learning outcomes: Students are able to 
 1. submit assigned tasks on time as specified 
 2. provide a detailed explanation of the study of special topics in computer 
engineering 
 3. explain design techniques related to the specified special topic 
 4. use information technology to search for relevant information 
 
240-495 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ5 3((2)-2-5) 
 &Special Topic in Computer Engineering V'  
 ľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĮƦĬĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĵńĚœĴƞĴňĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 
 Special topics in computer engineering that are currently of interest and not yet 
included in the existing curriculum. 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĽƞĚĚŅĬĪňŗĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅĪňŗĔŅľĬħ 
 2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
 3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļĪňŗĶŃĭŋœħƟ 
 4. ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭľŅĕƟŀĴŌĸ 

 Learning outcomes: Students are able to 
 1. submit assigned tasks on time as specified 
 2. provide a detailed explanation of the study of special topics in computer engineering 
 3. explain design techniques related to the specified special topic 
 4. use information technology to search for relevant information 
 
240-496 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ6 3((2)-2-5) 
 Special Topic in Computer Engineering VI  
 ľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĮƦĬĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĵńĚœĴƞĴňĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 
 Special topics in computer engineering that are currently of interest and not yet 
included in the existing curriculum 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 167 

 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĽƞĚĚŅĬĪňŗĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅĪňŗĔŅľĬħ 
 2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
 3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļĪňŗĶŃĭŋœħƟ 
 4. ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭľŅĕƟŀĴŌĸ 

 Learning outcomes: Students are able to 
 1. submit assigned tasks on time as specified 
 2. provide a detailed explanation of the study of special topics in computer engineering 
 3. explain design techniques related to the specified special topic 
 4. use information technology to search for relevant information 
 

240-497 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ7 4((3)-2-7) 
 &Special Topic in Computer Engineering VII'  
 ľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĮƦĬĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĵńĚœĴƞĴňĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 
 Special topics in computer engineering that are currently of interest and not yet 
included in the existing curriculum 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĽƞĚĚŅĬĪňŗĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅĪňŗĔŅľĬħ 
 2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
 3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļĪňŗĶŃĭŋœħƟ 
 4. ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭľŅĕƟŀĴŌĸ 

 Learning outcomes: Students are able to 
 1. submit assigned tasks on time as specified 
 2. provide a detailed explanation of the study of special topics in computer 
engineering 
 3. explain design techniques related to the specified special topic 
 4. use information technology to search for relevant information 
 

240-498 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ8 4((3)-2-7) 
 &Special Topic in Computer Engineering VIII'  
 ľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĪňŗŏĮƦĬĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĵńĚœĴƞĴňĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 
 Special topics in computer engineering that are currently of interest and not yet 
included in the existing curriculum 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 1. ĽƞĚĚŅĬĪňŗĶńĭĴŀĭľĴŅĵĨĶĚŏĺĸŅĪňŗĔŅľĬħ 
 2. ŀīŇĭŅĵőħĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅľńĺĕƟŀıŇŏĻļħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
 3. ŀīŇĭŅĵŏĪėĬŇėĔŅĶŀŀĔŐĭĭŒĬľńĺĕƟŀıŇŏĻļĪňŗĶŃĭŋœħƟ 
 4. ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĽŊĭľŅĕƟŀĴŌĸ 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 168 

 

 Learning outcomes: Students are able to 
 1. submit assigned tasks on time as specified 
 2. provide a detailed explanation of the study of special topics in computer engineering 
 3. explain design techniques related to the specified special topic 
 4. use information technology to search for relevant information 
 

241-253 ıŊŘĬģŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 4((3)-2-7) 
 &Fundamentals of Data Science and Data Engineering' 
 ŐĬŃĬņĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĮĶŃŏĳĪĕŀĚĕƟŀĴŌĸȮĔŅĶĪņėĺŅĴĽŃŀŅħĕƟŀĴŌĸȮĔŅĶŐĮĸĚŐĸŃĮĶńĭĶŌĮŐĭĭ
ĕƟŀĴŌĸȮĔŅĶĽĶƟŅĚĳŅıĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽņĶĺěȮŐĬŃĬņĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮŐĬŃĬņĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮ
ģŅĬĕƟŀĴŌĸŏĝŇĚĽńĴıńĬīƢȮőĬŏŀĽėŇĺŐŀĸȮģŅĬĕƟŀĴŌĸŐĭĭŏĺĔŏĨŀĶƢȮĔŅĶİƤĚėŋĦĽĴĭńĨŇ ŐĬĺėŇħŏĔňŗĵĺĔńĭėĸńĚĕƟŀĴŌĸȮ
ĔĶŃĭĺĬĔŅĶħŉĚȮŐĮĸĚȮŐĸŃőľĸħĕƟŀĴŌĸȮ&ŀňĪňŐŀĸ'ȮĔŅĶıńĥĬŅőėĶĚĚŅĬȮĔĶĦňĻŉĔļŅ 
 Introduction to Data Science, Data Types, Data Cleansing, Data Wrangling, Data 
Visualization, Exploratory Data Analysis (EDA), Introduction to Machine Learning, Introduction to 
Data Engineering, Relational Database, NoSQL; Vector Database; Feature Embedding; Data 
Warehouse Concept, ETL Process, Project Development, Case Studies 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵŐĬĺėŇħıŊŘĬģŅĬĕŀĚĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮıĶƟŀĴĶŃĭŋėĺŅĴŐĨĔĨƞŅĚœħƟȮ  

2. ĪņėĺŅĴĽŃŀŅħĕƟŀĴŌĸȮŐĮĸĚŐĸŃĮĶńĭĶŌĮŐĭĭĕƟŀĴŌĸȮĽĶƟŅĚĳŅıĕƟŀĴŌĸȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽņĶĺěȮ
ıńĥĬŅőĴŏħĸĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮŐĸŃĽĶƟŅĚĔĶŃĭĺĬĔŅĶŀňĪňŐŀĸœħƟ 

 3. ŀŀĔŐĭĭŐĸŃıńĥĬŅőėĶĚĚŅĬĪňŗĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴ 
 4. ĬņŏĽĬŀįĸĚŅĬŐĸŃĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴ 
 

 Learning outcomes: Students are able to 
 1. explain the fundamental concepts of data science and data engineering, and 
identify their differences 
 2. clean, transform, and format data; create data visualizations; perform exploratory 
data analysis; develop machine learning models; and build ETL (Extract, Transform, Load) 
processes 
 3. design and develop projects that appropriately apply data science and data 
engineering processes 
 4. present their work and collaborate effectively as a team 
 
ėņŀīŇĭŅĵĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒľƟĽŅĕŅĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬ 
240-207 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĸŃőėĶĚĽĶƟŅĚĕƟŀĴŌĸ 2((1)-2-3) 
 &Programming and Data Structures' 
 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬ8Ȯ200-116ȮıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĽņľĶńĭĺŇĻĺĔĶ 
 Prerequisite: 200-116 Basic Engineering Programming 
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 ĔĶŃĭĺĬĪńĻĬƢĕŀĚĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮĨńĺŐĮĶĝĬŇħĕƟŀĴŌĸĬŇıěĬƢȮőėĶĚĽĶƟŅĚėĺĭėŋĴȮĔĸĵŋĪīŒĬĔŅĶŐĔƟ
őěĪĵƢĮƤĠľŅŀŅĶƢŏĶĵƢȮĕƟŀėĺŅĴȮĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěņŐĭĭŏĜıŅŃŒĝƟĚŅĬȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĭĭŏĝŊŗŀĴĨƞŀȮŐĩĺėŀĵȮ
ĔŀĚŏĶňĵĚĪńĭĞƟŀĬȮĨŅĶŅĚŐŁĝȮĔĶŅĲĨƟĬœĴƟĔŅĶĵƟŀĬĶŀĵ 
 Programming paradigms; programming constructs, variables, types, expressions, control 
structures; program-solving strategies; array; string; runtime storage management; linked structures, 
queues, stack, hash tables, graphs, trees; recursion 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵŐĸŃĮĶŃĵŋĔĨƢŒĝƟȮĔĶŃĭĺĬĪńĻĬƢĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮőėĶĚĽĶƟŅĚėĺĭėŋĴȮŐĸŃĝĬŇħĕƟŀĴŌĸ
ıŊŘĬģŅĬŒĬĔŅĶıńĥĬŅőĮĶŐĔĶĴŏıŊŗŀŐĔƟœĕĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
 0, ŏĸŊŀĔŒĝƟŐĸŃŀŀĔŐĭĭőėĶĚĽĶƟŅĚĕƟŀĴŌĸıŊŘĬģŅĬȮŏıŊŗŀěńħĔŅĶĕƟŀĴŌĸŒĬőĮĶŐĔĶĴœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭ
ĸńĔļĦŃĚŅĬ 
 3. ĺŇŏėĶŅŃľƢŐĸŃŏĸŊŀĔŒĝƟȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸĝĬŇħĔĶŅĲŐĸŃĨƟĬœĴƟȮŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗĴňėĺŅĴĞńĭĞƟŀĬœħƟ 
 Learning outcomes: Students are able to 
 1. explain and apply programming paradigms, control structures, and basic data types 
to efficiently develop programs for solving engineering problems 
 2. select and design appropriate basic data structures to manage data in programs 
according to the nature of the tasks 
 3. analyze and select graph and tree data structures to solve complex problems 
 
240-211 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 2((2)-0-4) 
 &Software Engineering' 
 ŐĬŃĬņĔĶŃĭĺĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢȮĺĚěĶĝňĺŇĨĕŀĚĞŀĲĨƢŐĺĶƢȮėĺŅĴĨƟŀĚĔŅĶŐĸŃĕƟŀĔņľĬħĕŀĚ
ĞŀĲĨƢŐĺĶƢȮĺŇĻĺĔĶĶĴĔŅĶėƟĬľŅėĺŅĴĨƟŀĚĔŅĶĕŀĚĶŃĭĭĞŀĲĨƢŐĺĶƢȮľĸńĔĔŅĶŀŀĔŐĭĭĞŀĲĨƢŐĺĶƢȮĔŅĶĪħĽŀĭŐĸŃ
ĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĕŀĚĞŀĲĨƢŐĺĶƢȮĴőĬĪńĻĬƢĕŀĚĔŅĶŐĮĸĳŅļŅȮĴőĬĪńĻĬƢĕŀĚĔŅĶĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶıńĥĬŅ
ĞŀĲĨƢŐĺĶƢȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚĞŀĲĨƢŐĺĶƢȮĔŅĶėĚĪĬĨƞŀėĺŅĴįŇħıĸŅħĕŀĚĞŀĲĨƢŐĺĶƢȮĺŇĺńĥĬŅĔŅĶĕŀĚĞŀĲĨƢŐĺĶƢȮ
ĔŅĶĭņĶŋĚĶńĔļŅĞŀĲĨƢŐĺĶƢľĸńĚĔŅĶıńĥĬŅȮŐĬŃĬņŏėĶŊŗŀĚĴŊŀŐĸŃĽŇŗĚŐĺħĸƟŀĴŒĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢ 
 Introduction to software development process; software life cycle; software 
requirement and specifications; software requirement engineering; software design; software testing 
and validation; concept of language translation; the concept of project management; software 
quality assurance; fault tolerance; software evolution; software support maintenance; introduction 
to software tools and environments 
 

 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ : įŌƟŏĶňĵĬĽŅĴŅĶĩ 
 /, ŀīŇĭŅĵȮĔĶŃĭĺĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĸŃĺĚěĶĝňĺŇĨĕŀĚĞŀĲĨƢŐĺĶƢŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮıĶƟŀĴĪńŘĚĶŃĭŋ
ėĺŅĴĽņėńĠĕŀĚŐĨƞĸŃĕńŘĬĨŀĬ 
 2. ħņŏĬŇĬĔŅĶėƟĬľŅėĺŅĴĨƟŀĚĔŅĶĕŀĚĶŃĭĭĞŀĲĨƢŐĺĶƢŐĸŃĶŃĭŋŐĸŃĕƟŀĔņľĬħĕŀĚĞŀĲĨƢŐĺĶƢœħƟŀĵƞŅĚ
ĝńħŏěĬŐĸŃŏľĴŅŃĽĴĔńĭĸńĔļĦŃĕŀĚĚŅĬ 
 1, ĮĶŃĵŋĔĨƢŒĝƟȮľĸńĔĔŅĶŀŀĔŐĭĭĞŀĲĨƢŐĺĶƢŒĬĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĕŀĚĶŃĭĭȮŐĸŃŀīŇĭŅĵ
ĔĶŃĭĺĬĔŅĶĪħĽŀĭŐĸŃĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĕŀĚĞŀĲĨƢŐĺĶƢŒĬĶŃħńĭĨƞŅĚȮŕ 
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 2, ŀīŇĭŅĵȮĴőĬĪńĻĬƢıŊŘĬģŅĬĕŀĚĔŅĶŐĮĸĳŅļŅȮĴőĬĪńĻĬƢĕŀĚĔŅĶĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶıńĥĬŅ
ĞŀĲĨƢŐĺĶƢȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĞŀĲĨƢŐĺĶƢȮĔŅĶėĚĪĬĨƞŀėĺŅĴįŇħıĸŅħȮŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚĞŀĲĨƢŐĺĶƢ 
 3, ĨĶŃľĬńĔĩŉĚȮėĺŅĴĽņėńĠĕŀĚĔŅĶĭņĶŋĚĶńĔļŅĞŀĲĨƢŐĺĶƢľĸńĚĔŅĶıńĥĬŅȮŐĸŃĽŅĴŅĶĩĶŃĭŋŏėĶŊŗŀĚĴŊŀ
ŐĸŃĽŇŗĚŐĺħĸƟŀĴĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŏĭŊŘŀĚĨƟĬœħƟ 
 

 Learning outcomes: Students are able to 
 1. explain the software development process and various software life cycle models, 
and identify the importance of each phase 
 2. conduct software system requirement analysis and clearly and appropriately define 
software specifications according to the nature of the tasks 
 3. apply software design principles to create system models, and explain the 
processes for software testing and performance evaluation at different levels 
 4. explain the basic concepts of language translation, software project management, 
software quality assurance, fault tolerance, and software evolution 
 5. recognize the importance of software maintenance after development, and identify 
basic tools and environments used in software development 
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ĳŅėįĬĺĔȮĞ, 

ĕƟŀŏĽĬŀŐĬŃĕŀĚĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

/,ȮįĻ,ȮĔĶĔĨȮĽŋĺĶĶĦĶńĨĬƢ 
ĮĶńĝĠŅŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
+ȮŏĬŊŘŀľŅĮĶńĝĠŅĔŅĶĻŉĔļŅĴňėĺŅĴŏľĴŅŃĽĴȮėĶŀĭėĸŋƞĴȮŐĨƞĴň
ėĺŅĴĵŅĺĴŅĔŏĔŇĬœĮŀŅěĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶĽŊŗŀĽŅĶœĮĵńĚįŌƟĴň
ĽƞĺĬœħƟĽƞĺĬŏĽňĵ 

ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
ŏľĴŅŃĽĴ 

ěņĬĺĬľĬƞĺĵĔŇĨ 
+ȮľĴĺħĻŉĔļŅĪńŗĺœĮȮěņĬĺĬľĬƞĺĵĔŇĨȮŏľĴŅŃĽĴȮŏĮƦĬœĮŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0343ȮȮ 
- ľĴĺħĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŀŅěĬƟŀĵŏĔŇĬœĮȮ
&Basic Mathematics and Sciences Requirement ĕŀĚȮ
ABET ĔņľĬħĪňŗȮ1.ȮľĬƞĺĵĔŇĨȮŐĸŃŀŅěœĴƞėĶŀĭėĸŋĴĨŅĴȮ
ACM/IEEE Curricular) 
- ĺŇĝŅĝňıĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮĴňėĺŅĴŏľĴŅŃĽĴȮŐĸŃĴňĔŅĶ
ŀŀĔŐĭĭŒľƟĽŌĨĶŐĭĭőĴħŌĸȮŒĬĺŇĝŅĭńĚėńĭŐĸŃĺŇĝŅŏĸŊŀĔȮ 
- ĺŇĝŅŏĸŊŀĔŏĽĶňȮěņĬĺĬľĬƞĺĵĔŇĨȮŏľĴŅŃĽĴȮŏĮƦĬœĮŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0343 
+ȮľĴĺħĺŇĝŅİƗĔĚŅĬȮőėĶĚĚŅĬŐĸŃĽľĔŇěĻŉĔļŅȮěņĬĺĬľĬƞĺĵ
ĔŇĨŏľĴŅŃĽĴȮ 

ėĺŅĴŏľĴŅŃĽĴ-ĪńĬĽĴńĵĨƞŀŏĪėőĬőĸĵňĕŀĚĶŅĵĺŇĝŅŒĬŐĨƞĸŃľĴĺħ
ĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
ŏľĴŅŃĽĴ 

ėĺŅĴŏľĴŅŃĽĴ-ĪńĬĽĴńĵĨƞŀŏĪėőĬőĸĵňĕŀĚĶŅĵĺŇĝŅŒĬŐĨƞĸŃľĴĺħ
ĺŇĝŅıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

- Discrete Mathematics, Statistic, ŀŅěĶĺĴĩŉĚȮ
Mathematics for Computer Engineering ĭŅĚĽƞĺĬȮėĺĶ
ŀĵŌƞŒĬĺŇĝŅıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŀŅěĮĶńĭ
ŏĮƦĬȮĺŇĝŅıŊŘĬģŅĬėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
 
 
 

ĔĸŋƞĴĺŇĝŅĝňıĭńĚėńĭĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ-ĺŇĝŅĭńĚėńĭ 
ŏľĴŅŃĽĴȮ 

ĔĸŋƞĴĺŇĝŅĝňıĭńĚėńĭĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ-ĺŇĝŅĴŀħŌĸĭńĚėńĭȮ 
ŏľĴŅŃĽĴȮĔŅĶěńħĔĸŋƞĴĺŇĝŅĭńĚėńĭȮĴŅŏĶňĵĬŏĮƦĬȮModule ĪņŒľƟ
įŌƟŏĶňĵĬĭŌĶĦŅĔŅĶĶŅĵĺŇĝŅœħƟŏĮƦĬŀĵƞŅĚħň 
 

ĔĸŋƞĴĺŇĝŅŏĸŊŀĔȮĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
ŏľĴŅŃĽĴȮĴňėĺŅĴľĸŅĔľĸŅĵȮŏĮƦĬĪŅĚŏĸŊŀĔŒľƟĔńĭįŌƟŏĶňĵĬ 

 
 
+ȮĮĶńĭŒľƟĽńŘĬĸĚŐĸŃĔĶŃĝńĭĕŉŘĬĨŅĴėĺŅĴŏľŖĬĕŀĚȮįŌƟĪĶĚȮłȮ
ŐĸƟĺ 
 
 
 
 
+ȮľĸńĔĽŌĨĶĩŌĔŀŀĔŐĭĭĕŉŘĬĴŅőħĵĴŇœħƟĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀ
ĕŀŏĕƟŅĶńĭĔŅĶĶńĭĶŀĚěŅĔȮABET  
- ĨĶĺěĽŀĭŐĸƟĺȮACM Curricular ĴŇœħƟĔņľĬħěņĬĺĬ
ľĬƞĺĵĔŇĨĕńŘĬĨŗņĕŀĚľĴĺħĺŇĝŅıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢŏŀŅœĺƟŐĨƞŀĵƞŅĚŒħ 
 
 
 
 
 
 
 
 
 
 
 
 
- ĮĶńĭĺŇĝŅȮ240-213ȮėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨȮŒľƟŀĵŌƞŒĬľĴĺħ
ĺŇĝŅıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢĨŅĴ
ėņŐĬŃĬņĕŀĚįŌƟĪĶĚȮłȮŐĸƟĺ 
- ĺŇĝŅȮ02.+0/5ȮĽĩŇĨŇŐĸŃĔŅĶőĮĶŐĔĶĴȮŐĸŃȮĺŇĝŅȮȮȮȮȮȮȮȮȮ
02.+///ȮėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ ĴňŏĬŊŘŀľŅ
ŏĔňŗĵĺĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬŒĬĭĶŇĭĪĕŀĚĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢŏĮƦĬěņĬĺĬĴŅĔȮěŉĚěńħŒľƟŀĵŌƞŒĬľĴĺħĺŇĝŅĝňı
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢħńĚŏħŇĴ 
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ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 

ľĴĺħĺŇĝŅİƗĔĚŅĬȮőėĶĚĚŅĬȮŐĸŃĽľĔŇěĻŉĔļŅ 
ŏľĴŅŃĽĴ 

ŐįĬĔŅĶĻŉĔļŅ-ěņĬĺĬľĬƞĺĵĔŇĨŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 
ěņĬĺĬľĬƞĺĵĔŇĨŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŏľĴŅŃĽĴ 

ėĺŅĴŏľĴŅŃĽĴŐĸŃėĺŅĴĪńĬĽĴńĵĕŀĚĶŅĵĸŃŏŀňĵħŏĬŊŘŀľŅĺŇĝŅ 
ĴňėĺŅĴŏľĴŅŃĽĴŐĸŃĪńĬĽĴńĵ 

ĸņħńĭŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
ŐįĬĔŅĶĻŉĔļŅĴňĔŅĶěńħĸņħńĭĕńŘĬĔŅĶŏĶňĵĬĶŌƟȮĶŅĵĺŇĝŅĭńĚėńĭ
ĔƞŀĬœħƟħň 

ĕƟŀŏĽĬŀŐĬŃ 
-ŐĴƟľĸńĔĽŌĨĶěŃœĴƞœħƟŀŀĔŐĭĭŏıŊŗŀĶŀĚĶńĭĔŅĶĶńĭĶŀĚĕŀĚȮ
ABET ĮĶŃŏĳĪȮEAC ŐĨƞĽŅĴŅĶĩŀŀĔŐĭĭľĸńĔĽŌĨĶŒľƟ
ŒĔĸƟŏėňĵĚŏıŊŗŀėĺŅĴŏĮƦĬĴŅĨĶģŅĬĽŅĔĸ 
- ėĺĶıŇěŅĶĦŅĔŅĶĶŃĭŋĶŃħńĭĔŅĶŏĶňĵĬĶŌƟȮ&Learning 
Taxonomy) ĕŀĚĶŅĵĺŇĝŅȮȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶŀŀĔŐĭĭ
ľĸńĔĽŌĨĶŐĭĭȮOutcome Base Education (ěŃĪņŒľƟŏľŖĬ
ĶŃħńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅœĸƞŏĮƦĬĸņħńĭěŅĔĶŃħńĭĨŗņœĮĽŌĚȮ
ŏĶňĵĚĨŅĴĶŅĵĝńŘĬĮƖȮŐĸŃĶŅĵĺŇĝŅĪňŗĽĬńĭĽĬŋĬȮPLO) 

ĕƟŀėŇħŏľŖĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
- ėĺĶŀŀĔŐĭĭĔŅĶĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŅĵĺŇĝŅȮĪňŗ
ĬņœĮĽŌƞĔŅĶŃĮĶŃŏĴŇĬȮPLO ĪňŗĴńŗĬŒěœħƟĺƞŅĬńĔĻŉĔļŅĽŅĴŅĶĩĨŅĴȮ
PLO 

 
 
 
 
 
 
 
 
 
 
 
 
 
+ȮœħƟĴňĔŅĶĶŃĭŋĶŃħńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅœĺƟŐĸƟĺ
ŒĬľĴĺħĪňŗȮ2ȮľńĺĕƟŀĪňŗȮ3Ȯ: ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴ
ĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs) ĽŌƞ
ĶŅĵĺŇĝŅȮ&Curriculum Mapping) 
 
 
+ŒĝƟĺŇīňĔŅĶĮĶŃŏĴŇĬőħĵŀƟŀĴőħĵĮĶŃŏĴŇĬěŅĔȮ0ȮĺŇīňȮœħƟŐĔƞȮ
ĺŇīňĪňŗȮ/ȮŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶĭĶĶĸŋȮPLO ĕŀĚĨĬŏŀĚȮ
ŐĸŃȮĺŇīňĪňŗȮ0ȮȮŒľƟľĬƞĺĵĚŅĬĪňŗĶńĭĬńĔĻŉĔļŅŏĕƟŅĮĢŇĭńĨŇĽľĔŇě
ĻŉĔļŅŐĸŃİƗĔĚŅĬŏĮƦĬįŌƟĮĶŃŏĴŇĬĬńĔĻŉĔļŅȮ 

0,ȮįĻ,ħĶ,ĪĶĚıĸȮĨňĶŃĔĬĔ 
ĮĶńĝĠŅŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

PLO/ȮœĴƞėĺĶěņĔńħıŊŘĬĪňŗŏĜıŅŃĳŅėŒĨƟȮĞŉŗĚĪńĔļŃĪŅĚ
ĺŇĻĺĔĶĶĴŏĮƦĬĪńĔļŃĽŅĔĸŀĵŌƞŐĸƟĺȮĔŅĶěņĔńħ-ŏěŅŃěĚĽĩŅĬĪňŗ
ĪňŗĬņœĮŒĝƟĚŅĬœħƟěŉĚœĴƞŒĝƞĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴĬńĔȮėĺĶĮĶńĭ
ĕƟŀėĺŅĴŒĬȮPLO1ȮőħĵĨńħĔŅĶŀƟŅĚŀŇĚŏĜıŅŃȮŴıŊŘĬĪňŗĳŅėŒĨƟŵȮ
ŀŀĔȮŏıŊŗŀŒľƟĴňĸńĔļĦŃŏĮƦĬĪńĔļŃĽŅĔĸĪňŗĽŅĴŅĶĩĬņœĮŒĝƟœħƟ
ľĸŅĔľĸŅĵĭĶŇĭĪ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
PLO1 ĴňėĺŅĴĮĶŃĽĚėƢŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟ
ėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬ
ŏĔļĨĶĔĶĶĴ-ŀŋĨĽŅľĔĶĶĴ-ĔŅĶŐıĪĵƢŐĸŃĽŅīŅĶĦĽŋĕ
ĕŀĚĮĶŃŏĪĻœĪĵœħƟȮőħĵĬņőěĪĵƢĮƤĠľŅŒĬıŊŘĬĪňŗĳŅėŒĨƟĞŉŗĚ
ŏĮƦĬĮƤĠľŅŒĬıŊŘĬĪňŗŐĸŃŀĵŌƞŒĔĸƟĨńĺĴŅŏĮƦĬĔĶĦňĻŉĔļŅŒľƟĔńĭ
ĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶİƗĔĚŅĬŐĸŃĔŅĶ
ĮĢŇĭńĨŇĽľĔŇěĻŉĔļŅȮĞŉŗĚĩŊŀŏĮƦĬėĺŅĴőħħŏħƞĬĕŀĚľĸńĔĽŌĨĶ
ĪňŗĺƞŅĬńĔĻŉĔļŅĪňŗěĭľĸńĔĽŌĨĶĬňŘœħƟĶńĭĔŅĶİƗĔİĬŏĶňĵĬĶŌƟŐĸŃ
ŏěŀőěĪĵƢĮƤĠľŅěĶŇĚŒĬıŊŘĬĪňŗĳŅėŒĨƟĕŀĚĮĶŃŏĪĻœĪĵ
ĴŅŐĸƟĺȮŐĸŃĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟĔńĭıŊŘĬĪňŗŀŊŗĬȮŕȮœħƟ 
 
ŀĵƞŅĚœĶĔŖħňȮĪŅĚľĸńĔĽŌĨĶĴŇœħƟěņĔńħĔŅĶŏĶňĵĬĔŅĶ

ĽŀĬĺƞŅěŃĨƟŀĚŒĝƟőěĪĵƢĪňŗŀĵŌƞŒĬŏĜıŅŃıŊŘĬĪňŗĳŅėŒĨƟŏĪƞŅĬńŘĬȮ
ľŅĔŏĮƦĬőěĪĵƢŒĬıŊŘĬĪňŗŀŊŗĬĔŖĽŅĴŅĶĩĬņĴŅŒĝƟœħƟŏĬŊŗŀĚěŅĔ
ĪńĔļŃėŀĴıŇĺŏĨŀĶƢŏĮƦĬĪńĔļŃĽŅĔĸĪňŗĬņœĮŒĝƟœħƟĪŋĔĪňŗŀĵŌƞ
ŐĸƟĺȮĬŀĔěŅĔĬňŘȮĔŅĶİƗĔĚŅĬŐĸŃĔŅĶœĮĮĢŇĭńĨŇĽľĔŇěĻŉĔļŅ
ĪŅĚľĸńĔĽŌĨĶĔŖŀĬŋĠŅĨŒľƟĬńĔĻŉĔļŅŏĸŊŀĔıŊŘĬĪňŗŀŊŗĬœħƟȮőħĵ
ĴŇœħƟěņĔńħĺƞŅěŃĨƟŀĚŀĵŌƞŒĬıŊŘĬĪňŗĳŅėŒĨƟŏıňĵĚŀĵƞŅĚŏħňĵĺ 
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ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 
ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
ŏľĴŅŃĽĴ 

ŐįĬĔŅĶĻŉĔļŅŐĸŃěņĬĺĬľĬƞĺĵĔŇĨŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 
ŏľĴŅŃĽĴ 

ėĺŅĴŏľĴŅŃĽĴ-ĪńĬĽĴńĵĨƞŀŏĪėőĬőĸĵňĕŀĚĶŅĵĺŇĝŅ 
ľĴĺħĻŉĔļŅĪńŗĺœĮȮĶŅĵĺŇĝŅȮAI ŒĬȮGE4 ĴňėĺŅĴĬƞŅĽĬŒěŐĨƞ
ĞŘņĞƟŀĬĔńĬěĬŏĔŇĬœĮ ėĺĶıŇěŅĶĦŅėńħŏĸŊŀĔŒľƟĝńħŏěĬŐĸŃœĴƞ
ĞŜŘŅĔńĬ 

ŐįĬĔŅĶĻŉĔļŅŐĸŃěņĬĺĬľĬƞĺĵĔŇĨŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 
ŏľĴŅŃĽĴ 

ėĺŅĴŏľĴŅŃĽĴŐĸŃėĺŅĴĪńĬĽĴńĵĕŀĚĶŅĵĸŃŏŀňĵħŏĬŊŘŀľŅĺŇĝŅ 
ĶŅĵĺŇĝŅĴňėĺŅĴĪńĬĽĴńĵȮĴňĔŅĶĬņȮAI, Cybersecurity ŐĸŃ
ŀŊŗĬŕŏĕƟŅĴŅĶĺĴŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚĨŀĭĽĬŀĚėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻ 

ĸņħńĭŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
ŒĬŐįĬĔŅĶĻŉĔļŅȮĴňĔŅĶĬņ Physics /ȮŐĸŃȮ0ȮĴŅŀĵŌƞŒĬĳŅė
ŏĶňĵĬŏħňĵĺĔńĬ, ĨƟŀĚıŇěŅĶĦŅĺƞŅȮ/ȮŐĸŃȮ0ȮĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĬ
ľĶŊŀœĴƞȮľŅĔĬņĴŅŏĶňĵĬıĶƟŀĴĔńĬĪńŘĚĪňŗȮĬĻ,ȮĨƟŀĚĴňėĺŅĴĶŌƟȮ/ȮĴŅ
ĔƞŀĬȮ0ȮěŃĪņŒľƟœĴƞĽŅĴŅĶĩĪņėĺŅĴŏĕƟŅŒěĭĪŏĶňĵĬœħƟŀĵƞŅĚĪňŗ
ėĺĶĶŅĵĺŇĝŅȮ02.+005Ȯ&OS) ĩŌĔŒĽƞœĺƟŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ
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Space, Cache, File System, ŐĸŃȮI/O ĔƞŀĬȮěŉĚěŃĽŅĴŅĶĩ
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œĴƞėĺĶŀĵŌƞŒĬĳŅėŏĶňĵĬŏħňĵĺĔńĬȮŐĸŃĺŇĝŅȮOS ėĺĶěńħŒľƟŏĶňĵĬ
ĔƞŀĬȮmodule ĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭŏėĶŊŀĕƞŅĵŐĸŃģŅĬĕƟŀĴŌĸȮ
ŏıŊŗŀŒľƟĴňıŊŘĬģŅĬĪňŗěņŏĮƦĬĔƞŀĬ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
+ȮĮĶńĭĨŅĴėņŐĬŃĬņĕŀĚįŌƟĪĶĚȮłȮŐĸƟĺ őħĵĴňĔŅĶŏĸŊŀĔ
ĶŅĵĺŇĝŅŒĬŐįĬĔŅĶŏĶňĵĬŀĵƞŅĚĝńħŏěĬŐĸŃœĴƞĞŘņĞƟŀĬĔńĬ 
 
 
 
 
 
 
 
 
+ȮĺŇĝŅĲƕĽŇĔĽƢĪńŘĚĽŀĚĨńĺȮŏĮƦĬĺŇĝŅĔĸŅĚĞŉŗĚŏĮƕħĽŀĬŒľƟŒľƟĔńĭ
ĪŋĔľĸńĔĽŌĨĶŒĬėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮőħĵȮPhysics 1 Ĵň
ŏĬŊŘŀľŅŏĔňŗĵĺĔńĭĔĸĻŅĽĨĶƢȮĽƞĺĬȮPhysics 2 ŏĮƦĬŏĬŊŘŀľŅ
ĕŀĚĲƕĽŇĔĽƢŏĝŇĚœĲĲƚŅȮĞŉŗĚěŃŏľŖĬĺƞŅĴňŏĬŊŘŀľŅĪňŗœĴƞŏĔňŗĵĺŏĬŊŗŀĚ
ĔńĬŐĨƞŀĵƞŅĚŒħȮěŉĚĽŅĴŅĶĩŏĶňĵĬŒĬĳŅėĔŅĶĻŉĔļŅŏħňĵĺĔńĬ
œħƟ 
+ȮŐĴƟĺƞŅĶŅĵĺŇĝŅĴŀħŌĸŐĨƞĸŃĨńĺȮĩŌĔŀŀĔŐĭĭŒľƟĴňėĺŅĴ
ĽĴĭŌĶĦƢŒĬĨńĺŏŀĚ ľŅĔŏĬŊŘŀľŅĭŅĚĽƞĺĬĪňŗěŃĨƟŀĚŏĶňĵĬĶŌƟŒĬ
ĴŀħŌĸĬńŘĬȮŕȮĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĔńĭŏĬŊŘŀľŅĴŀħŌĸŀŊŗĬĪňŗĵńĚ
ĴŇœħƟŏĶňĵĬȮįŌƟĽŀĬĔŖěŃĴňĔŅĶĽŀĬĮŌıŊŘĬģŅĬŏĜıŅŃħƟŅĬĬńŘĬȮŕȮ
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅŒěŒĬŏĬŊŘŀľŅĕŀĚĴŀħŌĸ
ĮƤěěŋĭńĬĪňŗĔņĸńĚŏĶňĵĬœħƟȮŐĨƞĪńŘĚĬňŘĸņħńĭĔŅĶěńħĶŅĵĺŇĝŅ
ěŃĨƟŀĚľĸňĔŏĸňŗĵĚĴŇŒľƟĸņħńĭŏĬŊŘŀľŅĕŀĚĔŅĶŏĶňĵĬĶŌƟĴňėĺŅĴ
ĸńĔĸńŗĬĔńĬěĬŏĔŇĬėĺŅĴıŀħňŀňĔħƟĺĵȮıŇěŅĶĦŅŐĸƟĺŏľŖĬĺƞŅ
ŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅĴŀħŌĸȮNetwork Administrator ŐĴƟ
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ĴŀħŌĸȮNetwork Administrator ŏĕƟŅŒěœħƟȮŏĴŊŗŀŏĪňĵĭĔńĭ
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Administrator ėƞŀĬĕƟŅĚĴŅĔȮħńĚĬńŘĬĔŅĶĵƟŅĵĺŇĝŅȮ
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ħƟŅĬŁŅĶƢħŐĺĶƢȮĽƞĺĬĮĶŃĔŀĭĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃŀŋĮĔĶĦƢ
ĽŊŗŀĽŅĶŏėĸŊŗŀĬĪňŗȮĔŅĶĨŇħĨńŘĚŐĸŃħŌŐĸėŀĴıŇĺŏĨŀĶƢŐĸŃŀŋĮĔĶĦƢ
ĽŊŗŀĽŅĶŏėĸŊŗŀĬĪňŗ ȮŀĵŅĔĪĶŅĭĺƞŅĴňĔŅĶŐĬŃĬņŒľƟįŌƟŏĶňĵĬĶŌƟěńĔ
ŀŋĮĔĶĦƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚŒĬĶŃĭĭėĺĭėŋĴŀŅĔŅĻĵŅĬȮ
ŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮĵŅĬĵĬĨƢȮłȮőėĶĚĕƞŅĵĶŃĭĭėĺĭėŋĴŁŅĶƢħŐĺĶƢ
ĪňŗŒĝƟŒĬĔŅĶĽŊŗŀĽŅĶĕŀĚĶŃĭĭėĺĭėŋĴŒĬŀŅĔŅĻĵŅĬȮĵŅĬĵĬĨƢȮ
ĶĺĴœĮĩŉĚĴŅĨĶģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŒĬ
ĽƞĺĬĽĩŅĮƤĨĵĔĶĶĴĞŀĲĨƢŐĺĶƢȮėĺŅĴĮĸŀħĳńĵĔĶŃĭĺĬĔŅĶ
ľĶŊŀœĴƞȮ&ĔŅĶĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ' 

ľĴĺħĺŇĝŅĪńŗĺœĮȮ: GE5 ĽŋĕĳŅĺŃŀĚėƢĶĺĴ 
+ȮĔŅĶŏıŇŗĴĺŇĝŅĳŅėĮĢŇĭńĨŇŒĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĪņėĺŅĴŏĕƟŅŒě
ĨĬŏŀĚȮŏıŊŗŀŏĮƦĬıŊŘĬģŅĬŒĬĔŅĶĺŇŏėĶŅŃľƢĽŅĵŀŅĝňıȮŐĸŃĚŅĬĪňŗ
ŏľĴŅŃĽĴŒĬŀĬŅėĨȮ 
+ȮĔŅĶŏĕƟŅŒěĮƤĠĠŅŒĬĶƞŅĚĔŅĵĪňŗĽƞĚįĸĨƞŀĽĳŅĺŃěŇĨŒěȮŐĸŃĔŅĶ
ĨńħĽŇĬŒěȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĶńĭĶŌƟĨŅĴėĺŅĴěĶŇĚȮ&reality 
testing) ŏĮƦĬĨƟĬȮ 
+ȮĔŅĶŏıŇŗĴĔŇěĔĶĶĴĶŃľĺƞŅĚĽŅĕŅĺŇĝŅĔńĭĬńĔĻŉĔļŅŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚĝƞĺĵĸħĕƟŀěņĔńħěņĬĺĬľĬƞĺĵĔŇĨĕŀĚĺŇĝŅĬňŘĞŉŗĚĴňŏıňĵĚȮ
0ȮľĬƞĺĵĔŇĨ 

02.+005ȮĝŋħĺŇĝŅĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 
ĴňĔŅĶŐĬŃĬņőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴĞŀĲĨƢŐĺĶƢȮŐĸŃ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶĪňŗŒĝƟŒĬĵŅĬĵĬĨƢȮŀŅĔŅĻĵŅĬȮĶĩœĲĲƚŅȮŐĸŃ
ĶŃĭĭĶŅĚĽĴńĵŒľĴƞŒĬĔŅĶėĴĬŅėĴȮŏıŊŗŀĶŀĚĶńĭĵŋĪīĻŅĽĨĶƢĔŅĶ
ıńĥĬŅĶŃĭĭėĴĬŅėĴĕŀĚĮĶŃŏĪĻȮĞŉŗĚĨƟŀĚĔŅĶĭŋėėĸŅĔĶŒĬ
ĔŅĶıńĥĬŅŐĸŃĞƞŀĴĭņĶŋĚěņĬĺĬĴŅĔľĶŊŀœĴƞ? (ėĺĶŐĬŃĬņŒľƟ
įŌƟŏĶňĵĬĪĶŅĭĴŅĨĶģŅĬĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀĽĩŅĮƤĨĵĔĶĶĴ
ĞŀĲĨƢŐĺĶƢȮŐĸŃĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢĪňŗŒĝƟŒĬĳŅėŀŋĨĽŅľĔĶĶĴ
ŒľƟŏĔŇħėŋĦĳŅıȮŐĸŃėĺŅĴĮĸŀħĳńĵȮŏĝƞĬȮAUTOSAR, 
ISO03./., ISO04040ȮŏĮƦĬĨƟĬ 

 
 
 
 
 
 
 

œĮİƗĔĚŅĬĴňĸņħńĭėĺŅĴėŅħľĺńĚĕŀĚĔŅĶŏĶňĵĬĶŌƟŒĬĶŃħńĭĪňŗ
ěĭĮƖĔŅĶĻŉĔļŅĪňŗȮ1ȮœĮŐĸƟĺȮĬŀĔěŅĔĬňŘȮĔŅĶœĮĮĢŇĭńĨŇȮĽľ
ĔŇěĻŉĔļŅȮěŃĪņŒĬĳŅėŏĶňĵĬĪňŗȮ0ȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĞŉŗĚ
ŏĮƦĬĝƞĺĚŏĺĸŅĪňŗĬńĔĻŉĔļŅœħƟŏĔŖĭĶŅĵĺŇĝŅŏĶňĵĬėĶĭĩƟĺĬľĴħ
ŏĶňĵĭĶƟŀĵŐĸƟĺȮěŉĚĴŇœħƟŏĔŇħĮƤĠľŅŐĨƞŀĵƞŅĚŒħ 
 
+ȮŒĬĶŅĵĺŇĝŅȮ02.+00/-02.+005ȮĴŇœħƟĔĸƞŅĺĩŉĚŏėĶŊŗŀĚĴŊŀ
ŒĬĶŃĭĭėĺĭėŋĴŀŅĔŅĻĵŅĬȮŏėĶŊŗŀĚĴŊŀŐıĪĵƢŐĸŃĵŅĬ
ĵĬĨƢȮőėĶĚĕƞŅĵĶŃĭĭėĺĭėŋĴŁŅĶƢħŐĺĶƢĪňŗŒĝƟŒĬĔŅĶĽŊŗŀĽŅĶ
ĕŀĚĶŃĭĭėĺĭėŋĴŒĬŀŅĔŅĻĵŅĬȮĵŅĬĵĬĨƢŐĨƞŀĵƞŅĚŒħ 
+ȮŀĵƞŅĚœĶĔŖħňȮŒĬĽƞĺĬĕŀĚŏĬŊŘŀľŅħƟŅĬȮĶŃĭĭėĺĭėŋĴ
ŁŅĶƢħŐĺĶƢĪňŗŒĝƟŒĬĔŅĶĽŊŗŀĽŅĶĕŀĚĶŃĭĭėĺĭėŋĴŒĬŀŅĔŅĻ
ĵŅĬȮĵŅĬĵĬĨƢȮĶĺĴĩŉĚĴŅĨĶģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅ
ĞŀĲĨƢŐĺĶƢȮėĺŅĴĮĸŀħĳńĵĔĶŃĭĺĬĔŅĶĬńŘĬȮĴňĭĶĶěŋŀĵŌƞŒĬ
ĶŅĵĺŇĝŅȮ240-315 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺȮĞŉŗĚŏĮƦĬ
ĶŅĵĺŇĝŅĴŀħŌĸĭńĚėńĭĕŀĚľĸńĔĽŌĨĶ 
 
 
 
 
 
 
 
 
 
 
 
+ȮœħƟĮĶńĭŏıŇŗĴŏĬŊŘŀľŅȮőėĶĚĕƞŅĵėĺĭėŋĴŁŅĶƢħŐĺĶƢĪňŗŒĝƟŒĬ
ĔŅĶĽŊŗŀĽŅĶĕŀĚĶŃĭĭėĺĭėŋĴŀŅĔŅĻĵŅĬŐĸŃĵŅĬĵĬĨƢȮ
ĶĺĴĩŉĚĴŅĨĶģŅĬŒĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŒĬľĸńĔĽŌĨĶŐĸƟĺ
ĨŅĴėņŐĬŃĬņĕŀĚįŌƟĪĶĚȮłȮőħĵŒĽƞŏŀŅœĺƟŒĬėņŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 240-315 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ 
+ȮĮĶńĭŏıŇŗĴľńĺĕƟŀŏĔňŗĵĺĔńĭĽĩŅĮƤĨĵĔĶĶĴĞŀĲĨƢŐĺĶƢ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶĪňŗŒĝƟŒĬĵŅĬĵĬĨƢȮŀŅĔŅĻĵŅĬȮŐĸŃ
ĶĩœĲĲƚŅœĺƟŒĬĶŅĵĺŇĝŅȮ02.+005ȮŐĸƟĺĨŅĴėņŐĬŃĬņĕŀĚȮ
įŌƟĪĶĚȮłȮŐĸƟĺ 
+ȮĮĶńĭŏıŇŗĴĴŅĨĶģŅĬȮISO25010 ĨŅĴėņŐĬŃĬņĕŀĚįŌƟĪĶĚ
ŐĸƟĺȮőħĵŒĽƞœĺƟŒĬĶŅĵĺŇĝŅȮ02.+002ĝŋħĺŇĝŅĬńĔıńĥĬŅ
ĶŃĭĭģŅĬĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 
+ȮĮĶńĭŏıŇŗĴĴŅĨĶģŅĬȮISO26262 ŐĸŃȮAUTOSAR ĨŅĴ
ėņŐĬŃĬņĕŀĚįŌƟĪĶĚŐĸƟĺȮőħĵŒĽƞœĺƟŒĬĶŅĵĺŇĝŅȮ02.+1/3
ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ 
 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 176 

 

ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 
02.+///ȮėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ  
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĮƤěěŋĭńĬŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔŅĶěņĸŀĚȮŐĸŃ
ŐĽħĚįĸĔŅĶėņĬĺĦŏĝŇĚėĦŇĨĻŅĽĨĶƢŀŀĔĴŅŏĮƦĬĔĶŅĲĲƕĔ
ľĶŊŀœĴƞȮŏıŊŗŀįŌƟŏĶňĵĬœħƟŏľŖĬĳŅıįĸĔŅĶėņĬĺĦȮ&ŏėĶŊŗŀĚĴŊŀĪňŗ
ĽŅĴŅĶĩŒĝƟœħƟȮŏĝƞĬȮMATLAB/Simulink ŏĮƦĬĨƟĬ 

02.+0/1ȮėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ 
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĮƤěěŋĭńĬŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔŅĶěņĸŀĚȮŐĸŃ
ŐĽħĚįĸĔŅĶėņĬĺĦŏĝŇĚėĦŇĨĻŅĽĨĶƢŀŀĔĴŅŏĮƦĬĔĶŅĲĲƕĔ
ľĶŊŀœĴƞ ŏıŊŗŀįŌƟŏĶňĵĬœħƟŏľŖĬĳŅıįĸĔŅĶėņĬĺĦȮ&ŏėĶŊŗŀĚĴŊŀĪňŗ
ĽŅĴŅĶĩŒĝƟœħƟȮŏĝƞĬȮMATLAB/Simulink ŏĮƦĬĨƟĬ 

PLO1 
+ȮĔŅĶĔņľĬħıŊŘĬĪňŗȮ ŒĬıŊŘĬĪňŗĳŅėŒĨƟĕŀĚĮĶŃŏĪĻœĪĵ ȮĽŅĴŅĶĩ
ŒĝƟėņĬŇĵŅĴįĸĸńıīƢĪňŗĔĺƟŅĚĕŉŘĬœħƟȮŏĝƞĬȮĨŅĴĵŋĪīĻŅĽĨĶƢĕŀĚ
ĮĶŃŏĪĻœĪĵȮľĶŊŀȮĨŅĴľĸńĔĔŅĶĽŅīŅĶĽŋĕĪňŗŏĮƦĬĽŅĔĸ 

 
 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬȮPLO3 

1. ĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀįĸĚŅĬ 
2. ĴňȮRubrics ĽņľĶńĭĺńħĔŅĶĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅőėĶĚĚŅĬ-
ŏĨĶňĵĴőėĶĚĚŅĬ 
3. ĔŅĶĬŇŏĪĻĔƢĬńĔĻŉĔļŅĴŅĔĕŉŘĬȮŐĸŃĨƞŀŏĬŊŗŀĚĶŃľĺƞŅĚĔŅĶ
İƗĔĚŅĬȮŏıŊŗŀĪĶŅĭěŋħĪňŗĽŅĴŅĶĩıńĥĬŅœħƟĪńĬĪňȮŐĸŃĨƞŀŏĬŊŗŀĚŒĬ
ĶŃľĺƞŅĚİƗĔĚŅĬȮŐĸŃľĸńĚěŅĔĔĸńĭœĮĵńĚĽĩŅĬĻŉĔļŅ 
4. ĔŅĶĬņľńĺĕƟŀİƗĔĚŅĬȮľĶŊŀŐĬĺėŇħȮĮƤĠľŅĨƞŅĚȮŕȮěŅĔĽĩŅĬ
ĮĶŃĔŀĭĔŅĶĪňŗœħƟĶńĭĪĶŅĭĶŃľĺƞŅĚİƗĔĚŅĬĴŅĪņŏĮƦĬľńĺĕƟŀ
ĮĶŇĠĠŅĬŇıĬīƢȮľĶŊŀľńĺĕƟŀĽľĔŇěĻŉĔļŅĨƞŀŏĬŊŗŀĚěĬĬńĔĻŉĔļŅ
ěĭĔŅĶĻŉĔļŅĝńŘĬĮƖĪňŗȮ4 

ĔĸĵŋĪīƢ-ĺŇīňĔŅĶĽŀĬȮPLO4 
- ĔŅĶĪņŒľƟŏĔŇħėĺŅĴŏĕƟŅŒěĺńĨĩŋĮĶŃĽĚėƢĶƞĺĴĔńĬĕŀĚĪŋĔİƙŅĵ
ħƟŅĬȮĭĪĭŅĪȮľĬƟŅĪňŗȮěĶŇĵīĶĶĴ 
- ĔŅĶĽĶƟŅĚėĺŅĴŏĕƟŅŒěĭĪĭŅĪėŋĦīĶĶĴěĶŇĵīĶĶĴěŅĔĔŅĶ
ěņĸŀĚĭĪĭŅĪȮŐĸŃĽĸńĭĭĪĭŅĪĶŃľĺƞŅĚĔńĬȮőħĵĴňįŌƟĶƞĺĴ
ĔŇěĔĶĶĴŏĮƦĬȮĬńĔĻŉĔļŅȮŀŅěŅĶĵƢȮŐĸŃĭŋėėĸěŅĔ
ĳŅėŀŋĨĽŅľĔĶĶĴȮŏıŊŗŀŐĸĔŏĮĸňŗĵĬȮŐĸŃŏĕƟŅŒěĴŋĴĴŀĚĕŀĚĔńĬ
ŐĸŃĔńĬȮŏĴŊŗŀŀĵŌƞŒĬĽĩŅĬĔŅĶĦƢȮľĶŊŀĭĪĭŅĪĕŀĚŀňĔİƙŅĵȮ
&ŐĬŃĬņŒľƟĸŀĚĻŉĔļŅŏĶŊŗŀĚȮfamily constellation ŏĮƦĬ
ĨƟĬŐĭĭŐĸƟĺĬņĴŅŒĝƟŒĬŏĶŊŗŀĚĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢŒĬ
ľƟŀĚŏĶňĵĬȮĽĩŅĬĮĶŃĔŀĭĔŅĶȮȮŏĮƦĬĨƟĬ 
 

ėņŐĬŃĬņ 
+ȮŏĬŊŗŀĚěŅĔĽŅĕŅĺŇĝŅȮĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĪňŗĨƟŀĚĔŅĶ
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ĸņħńĭŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
ŏľĴŅŃĽĴ 

ĕƟŀŏĽĬŀŐĬŃ 
/,ȮĶŃĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĮĶŃĔŀĭħƟĺĵȮ2ȮĽƞĺĬ 
 /,/ȮįŌƟŏĶňĵĬ 
 /,0ȮįŌƟĽŀĬ 
 /,1ȮŏėĶŊŗŀĚĴŊŀ&Technology) 
 /,2ȮįŌƟŒĝƟĚŅĬȮŏĝƞĬȮőĶĚıĵŅĭŅĸ ŏĔļĨĶĔĶ&Customer) 
0,ĽŀĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀěĶŇĚȮőħĵĴňŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮ0Ȯ
ŏėĶŊŗŀĚĴŊŀ 
1,ĽŀĬĕńŘĬĨŀĬĔŅĶĪņĚŅĬŀĵƞŅĚŏĮƦĬĴŅĨĶģŅĬĽŅĔĸ 
2,ĮĶńĭĮĶŋĚĶŅĵĸŃŏŀňĵħŏĬŊŘŀľŅĶŅĵĺŇĝŅŒĬĶŀĭȮ1ȮĮƖ 
3,ĴŋƞĚįĸŇĨĬńĔĬĺńĨĔĶĶĴȮ&Innovator) ĔŅĶĪņĚŅĬĨƟŀĚ
ĮĶŃĔŀĭħƟĺĵȮ3ȮŀĚėƢĮĶŃĔŀĭ 
 3,/ȮĪņŏıŊŗŀŒėĶ 
 3,0ȮĪņŀŃœĶ 
 3,1ȮŒĝƟŏĪėőĬőĸĵňŀŃœĶ 
 3,2ȮĪņĔńĭŒėĶ 
 3,3ȮĪņŀĵƞŅĚœĶ 

ĕƟŀėŇħŏľŖĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĬƟĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇěĶŇĚ 
/,ȮĶŅĵĺŇĝŅħƟŅĬŏĪėőĬőĸĵňĴňĔŇěĔĶĶĴĶƞĺĴĔńĭŏěƟŅĕŀĚįĸŇĨĳńĦĤƢ 
0,ȮĽŀĬĕńŘĬĨŀĬĔŅĶĪņĚŅĬŀĵƞŅĚŏĮƦĬĴŅĨĶģŅĬĽŅĔĸ 
1,ȮĽĶƟŅĚľƟŀĚȮLab ĪňŗĽŅĴŅĶĩŏĶňĵĬĶŌƟȮĪņĺŇěńĵȮŐĸŃĪņĚŅĬ
ĶƞĺĴĔńĬœħƟ 
2,ȮĽĶƟŅĚĔŇěĔĶĶĴħƟŅĬĬĺńĨĔĶĶĴȮ(Innovation) ĔńĭľĬƞĺĵĚŅĬ
ĳŅĵĬŀĔ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- ŐĴƟĺƞŅľĸńĔĽŌĨĶĴňĔŅĶĮĶńĭĪŋĔĶŀĭȮ3ȮĮƖȮŐĨƞŏĬŊŗŀĚěŅĔĺŇĝŅ
ħƟŅĬėŀĴıŇĺŏĨŀĶƢĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗĶĺħŏĶŖĺȮěŉĚœħƟĴňĔŅĶ
ĔņľĬħĶŅĵĺŇĝŅȮ02.+27x ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢȮŐĸŃȮ02/+27x ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴ
ĮƤĠĠŅĮĶŃħŇļģƢȮĪňŗĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬŏĬŊŘŀľŅœħƟŀĵƞŅĚ
ĪńĬĪƞĺĚĪňĨŅĴŐĬĺőĬƟĴĕŀĚŏĪėőĬőĸĵň 
 
 
 
 
 
 
 
 
 
 

3,ȮĬŅĵĺĪńĠƣŌȮŏľĸŖĭľĬŌ 
ĮĶńĝĠŅŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
ĮĶńĝĠŅŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃ

 
 
+ȮĮĶńĭŏıŇŗĴŐĬĺĪŅĚŏĝŇĚĽŅĔĸĨŅĴėņŐĬŃĬņĕŀĚįŌƟĪĶĚȮłȮ
ŐĸƟĺ 
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ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĽŅīŅĶĦĽŋĕȮőħĵŏĜıŅŃĔŅĶŏĬƟĬȮWork-Integrated Learning 
ŐĸŃȮLifelong Learning ĩŊŀŏĮƦĬěŋħŐĕŖĚĪňŗĨŀĭőěĪĵƢĪńĔļŃĵŋė
ŒľĴƞȮĪńŘĚĬňŘȮĔŅĶĶŃĭŋĭĶŇĭĪĕŀĚȮŴĳŅėŒĨƟĕŀĚĮĶŃŏĪĻœĪĵŵȮĝƞĺĵ
ĽĶƟŅĚěŋħŏĬƟĬĪŅĚĳŌĴŇĻŅĽĨĶƢȮŐĨƞėĺĶŏıŇŗĴŏĨŇĴŐĬĺĪŅĚŏĝŇĚĽŅĔĸ
ŏıŊŗŀĽƞĚŏĽĶŇĴőŀĔŅĽĶŃħńĭĬŅĬŅĝŅĨŇŒľƟĝńħŏěĬĕŉŘĬ 

ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
ėŋĦĽĴĭńĨŇŏĭŊŘŀĚĨƟĬŏľĴŅŃĽĴĔńĭľĸńĔĽŌĨĶĶŃħńĭĺŇĻĺĔĶĶĴȮĪńŘĚ
ĵńĚĴňĔŅĶŏĨĶňĵĴŐĬĺĪŅĚĶŀĚĶńĭĬńĔĻŉĔļŅĪňŗĴňĮƤĠľŅŒĬĔŅĶ
ĮĶńĭĨńĺȮŏĝƞĬȮĶŅĵĺŇĝŅŏĽĶŇĴĪńĔļŃĳŅļŅŀńĚĔķļȮŀĵƞŅĚœĶĔŖĨŅĴȮ
ŀŅěıŇěŅĶĦŅŏıŇŗĴŏĨŇĴŏĔĦĤƢŏĔňŗĵĺĔńĭĪńĔļŃȮSoft Skills ľĶŊŀ
ŐĬĺőĬƟĴėĺŅĴĽĬŒěħƟŅĬȮAI/Programming įƞŅĬĔŅĶ
ĽńĴĳŅļĦƢľĶŊŀŐĲƚĴĽŃĽĴįĸĚŅĬȮ&portfolio) ŏıŊŗŀėńħŏĸŊŀĔ
įŌƟŏĶňĵĬĪňŗĴňĻńĔĵĳŅıĽŌĚŒĬĶŃĵŃĵŅĺ 

ěņĬĺĬľĬƞĺĵĔŇĨ 
+ȮěņĬĺĬĩŊŀĺƞŅŀĵŌƞŒĬŏĔĦĤƢŏľĴŅŃĽĴĽņľĶńĭľĸńĔĽŌĨĶ
ĺŇĻĺĔĶĶĴȮ2ȮĮƖȮŐĸŃŀĵŌƞŒĬĶŃħńĭĪňŗĽŅĴŅĶĩıńĥĬŅŒľƟŏĔŇħėĺŅĴ
ĸŉĔŐĸŃľĸŅĔľĸŅĵĕŀĚŏĬŊŘŀľŅœħƟŀĵƞŅĚėĶŀĭėĸŋĴȮĪńŘĚħƟŅĬ
ĪķļġňŐĸŃĮĢŇĭńĨŇȮőħĵŏĜıŅŃĔŅĶěńħŒľƟĴňĺŇĝŅŏĜıŅŃĪŅĚĪňŗ
ĵŊħľĵŋƞĬĨŅĴėĺŅĴĩĬńħĕŀĚįŌƟŏĶňĵĬ 
+ȮěŅĔĮĶŃĽĭĔŅĶĦƢĕŀĚįŌƟŒľƟėĺŅĴŏľŖĬĪňŗœħƟĪņĚŅĬħƟŅĬĔŅĶ
ħŌŐĸĕƟŀĴŌĸĶŃĭĭĽŅīŅĶĦĽŋĕĞŉŗĚŏĮƦĬĕƟŀĴŌĸĪňŗĴňėĺŅĴ
ĸŃŏŀňĵħŀƞŀĬȮıĭĺƞŅįŌƟĮĢŇĭńĨŇĚŅĬěņĬĺĬĴŅĔĵńĚĕŅħĪńĔļŃħƟŅĬȮ
cyber security ŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭĨƞŅĚȮŕȮŒľƟĴňėĺŅĴ
ĮĸŀħĳńĵĨƞŀĔŅĶĩŌĔőěĴĨňĶĺĴĩŉĚĮƚŀĚĔńĬĔŅĶĸŃŏĴŇħĽŇĪīŇŒĬĔŅĶ
ŏĕƟŅĩŉĚĕƟŀĴŌĸȮěŉĚŏľŖĬėĺĶŏĬƟĬŒĬľĴĺħĺŇĝŅħƟŅĬėĺŅĴĮĸŀħĳńĵ
ĪŅĚœĞŏĭŀĶƢŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭħƟĺĵėĺŅĴĶńĭįŇħĝŀĭŐĸŃ
ĴňěĶĶĵŅĭĶĶĦħƟŅĬĺŇĝŅĝňıȮŒľƟŀĵŌƞŒĬľĴĺħĺŇĝŅĭńĚėńĭľĶŊŀĔŉŗĚ
ĭńĚėńĭĨŅĴĽĴėĺĶ 

ėĺŅĴŏľĴŅŃĽĴ-ĪńĬĽĴńĵĨƞŀŏĪėőĬőĸĵň 
ľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵĝńħŏěĬȮőħĵŏĜıŅŃĔŅĶŏıŇŗĴĺŇĝŅĪňŗ
ŏĔňŗĵĺĔńĭȮCloud, AI, Cybersecurity, IoT, NLP, Deep 
Learning ŐĸŃȮQuantum AI ĞŉŗĚŏĮƦĬŏĪėőĬőĸĵňŐĬĺľĬƟŅȮŀňĔ
ĪńŘĚĵńĚėĶŀĭėĸŋĴėĺŅĴĶŌƟĪńŘĚȮSoftware ŐĸŃȮEmbedded 
Systems ŀĵƞŅĚĽĴħŋĸȮěŉĚŏľĴŅŃĽĴĔńĭĔŅĶĪņĚŅĬŒĬ
ŀŋĨĽŅľĔĶĶĴȮĽŋĕĳŅıȮŐĸŃĔŅĶŏĔļĨĶŀńěĜĶŇĵŃ 

ŐįĬĔŅĶĻŉĔļŅŐĸŃěņĬĺĬľĬƞĺĵĔŇĨŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ 
ŐįĬĔŅĶĻŉĔļŅŏĶňĵĚĸņħńĭħňȮėĶŀĭėĸŋĴıŊŘĬģŅĬŒĬĮƖŐĶĔȮŐĸŃ
ıńĥĬŅœĮĽŌƞėĺŅĴĝņĬŅĠŒĬĮƖĪƟŅĵȮőħĵĔŅĶěńħĺŅĚĳŅĶŃĚŅĬ
ĮĶŃĴŅĦȮ/6ů00ȮľĬƞĺĵĔŇĨĨƞŀĳŅėŏĶňĵĬĩŊŀĺƞŅŏľĴŅŃĽĴȮ
ŀĵƞŅĚœĶĔŖĨŅĴȮėĺĶĶŃĺńĚĔŅĶĔĶŃěŋĔĕŀĚĺŇĝŅľĬńĔŒĬĭŅĚĳŅė
ŏĶňĵĬȮŐĸŃıŇěŅĶĦŅėĺŅĴŏĮƦĬœĮœħƟĕŀĚĔŅĶŏĶňĵĬĺŇĝŅȮAI ľĶŊŀȮ
Data Science ĨńŘĚŐĨƞĮƖȮ0ȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴňŏĺĸŅĨƞŀĵŀħœħƟĸŉĔ
ĕŉŘĬŒĬĝƞĺĚĮƖȮ1ů2 

ėĺŅĴŏľĴŅŃĽĴŐĸŃėĺŅĴĪńĬĽĴńĵĕŀĚĶŅĵĸŃŏŀňĵħŏĬŊŘŀľŅĺŇĝŅ 

 
 
 
 
 
 
+ȮĪŅĚľĸńĔĽŌĨĶĴňĔŅĶĶńĭĬńĔĻŉĔļŅŒĬĶŀĭĔŅĶıŇěŅĶĦŅ
ŐĲƚĴĽŃĽĴįĸĚŅĬȮĞŉŗĚĴňŏĔĦĤƢŏĔňŗĵĺĔńĭėĺŅĴĽĬŒěħƟŅĬȮ
AI/Programming ŀĵŌƞŐĸƟĺ 
 
 
 
 
 
+ȮœħƟĮĶńĭĺŇĝŅȮCybersecurity ěŅĔĺŇĝŅĴŀħŌĸŏĸŊŀĔŒĬ
ľĸńĔĽŌĨĶŏħŇĴȮĴŅŏĮƦĬĶŅĵĺŇĝŅĴŀħŌĸĭńĚėńĭĞŉŗĚĬńĔĻŉĔļŅĪŋĔ
ėĬŒĬľĸńĔĽŌĨĶŒľĴƞĨƟŀĚįƞŅĬĶŅĵĺŇĝŅĬňŘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
+ȮľĸńĔĽŌĨĶĴňĶŅĵĺŇĝŅȮAI ŐĸŃȮData Science ŒľƟĬńĔĻŉĔļŅ
ŏĶňĵĬĨńŘĚŐĨƞĝńŘĬĮƖĪňŗȮ0ȮœħƟŐĔƞȮĺŇĝŅȮ02.+000ȮĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴħƟĺĵŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢȮŏĶňĵĬŒĬĳŅė
ĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ0ȮŐĸŃȮĺŇĝŅȮ02/+031ȮıŊŘĬģŅĬ
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮŏĶňĵĬŒĬĳŅė
ĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ0 
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ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ ėņĝňŘŐěĚĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ŏĬŊŘŀľŅĶŅĵĺŇĝŅœħƟĶńĭĔŅĶĮĶńĭĮĶŋĚŒľƟĽŀħėĸƟŀĚĔńĭŏĪėőĬőĸĵň
ĮƤěěŋĭńĬŐĸŃŐĬĺőĬƟĴŀĬŅėĨȮŏĝƞĬȮĔŅĶŒĝƟȮAI Tools ŒĬĔŅĶ
ŏĕňĵĬőĮĶŐĔĶĴȮĔŅĶįĬĺĔŐĬĺėŇħȮDevOps ŒĬĝŋħȮ
Continuous Software Development ŐĸŃĔŅĶŀŀĔŐĭĭȮ
Embedded Systems ĪňŗĶŀĚĶńĭȮIoT ŐĸŃȮAI œħƟȮĩŊŀŏĮƦĬĔŅĶ
įĽŅĬĪķļġňĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟœħƟŀĵƞŅĚħňŏĵňŗĵĴ 

ĸņħńĭŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
ĸņħńĭĶŅĵĺŇĝŅĴňėĺŅĴĨƞŀŏĬŊŗŀĚŒĬŏĝŇĚĸŀěŇĔħňȮŏĶŇŗĴěŅĔıŊŘĬģŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĕňĵĬőĮĶŐĔĶĴȮ+> ĺŇĝŅĝňıĭńĚėńĭȮ+> ĺŇĝŅ
ŏĜıŅŃĪŅĚȮŐĸŃȮProject/Co-op ŒĬĝƞĺĚĪƟŅĵȮĕƟŀħňĪňŗŏħƞĬĝńħ
ėŊŀĔŅĶİƗĔĮĢŇĭńĨŇŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&Lab, Module) ĪňŗĝƞĺĵıńĥĬŅ
ŒľƟĴňėĺŅĴŏĮƦĬĴŊŀŀŅĝňıŏĝŇĚĮĢŇĭńĨŇĔŅĶ 

ĕƟŀŏĽĬŀŐĬŃ 
+ȮĽĬńĭĽĬŋĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀěĶŇĚ8ȮŏĝƞĬȮGit, Docker, 
Kubernetes, Jupyter, PyTorch, TensorFlow ėĺĶ
ĽƞĚŏĽĶŇĴĔŅĶŒĝƟŒĬĭĪĮĢŇĭńĨŇĔŅĶľĶŊŀőėĶĚĚŅĬ 
+ȮėĺŅĴĶƞĺĴĴŊŀĔńĭĳŅėĽŅīŅĶĦĽŋĕ8ȮŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĴň
ŏĮƚŅľĴŅĵĨƞŀĔŅĶŐıĪĵƢŐĸŃĽŅīŅĶĦĽŋĕȮŀŅěĽĶƟŅĚėĺŅĴ
ĶƞĺĴĴŊŀĔńĭőĶĚıĵŅĭŅĸȮ&ŏĝƞĬȮĔŅĶĺŇŏėĶŅŃľƢĳŅıŐıĪĵƢħƟĺĵȮAI 
ľĶŊŀĶŃĭĭȮIoMT) œħƟĝńħŏěĬĵŇŗĚĕŉŘĬ 
+ȮėĺŅĴĵŊħľĵŋƞĬĨƞŀŀĬŅėĨ8ȮŀŅěěŃŒľƟĴňĺŇĝŅȮ ľńĺĕƟŀıŇŏĻļ ȮĪňŗ
ĽŅĴŅĶĩŏĮĸňŗĵĬŐĮĸĚĶŅĵĮƖĨŅĴŐĬĺőĬƟĴŏĪėőĬőĸĵňȮŏıŊŗŀėĚ
ėĺŅĴĽħŒľĴƞĕŀĚľĸńĔĽŌĨĶ 
 
+ȮŒĬĶŅĵĺŇĝŅŏĔňŗĵĺĔńĭĔŅĶĮĢŇĭńĨŇĔŅĶħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮIoT 
Embedded system ėĺĶĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅœħƟĪħĸŀĚ
ĶŃĭĭŒĬĽĳŅĺŃŐĺħĸƟŀĴěĶŇĚĞŉŗĚőħĵĪńŗĺœĮěŃĴňėĺŅĴŐĨĔĨƞŅĚ
ěŅĔľƟŀĚĮĢŇĭńĨŇĔŅĶŏĝƞĬȮĴňĽńĠĠŅĬĶĭĔĺĬȮĽĳŅĺŃŀŅĔŅĻĪňŗ
ŏĮĸňŗĵĬŐĮĸĚȮłĸł 

ĕƟŀėŇħŏľŖĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ŐĬŃĬņŒľƟĴňĔŅĶĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬȮĽĴĶĶĩĬŃħƟŅĬȮSoft 
Skills ŏĝƞĬȮĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĔŅĶĽŊŗŀĽŅĶȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮ
ŐĸŃĳŅĺŃįŌƟĬņȮėĺĭėŌƞĔńĭĔŅĶĮĶŃŏĴŇĬĪńĔļŃŏĝŇĚŏĪėĬŇė
ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 

 
 
 
 
 
 
 
 
+ȮĴňĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀěĶŇĚŏľĸƞŅĬňŘŀĵŌƞŒĬĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ
ėĶĭĩƟĺĬŐĸƟĺ 
 
+ȮľĸńĔĽŌĨĶĴňŐįĬĪňŗěŃŏıŇŗĴėĺŅĴĶƞĺĴĴŊŀĔńĭľĬƞĺĵĚŅĬľĶŊŀ
ĭŋėĸŅĔĶĪŅĚĽŅīŅĶĦĽŋĕŒľƟĴŅĔĕŉŘĬ 
 
 
+ȮľĸńĔĽŌĨĶȮĴňĺŇĝŅȮ02.+27x ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢȮŐĸŃȮ02/+27x ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴ
ĮƤĠĠŅĮĶŃħŇļģƢȮĪňŗĽŅĴŅĶĩŏĮĸňŗĵĬŐĮĸĚĶŅĵĮƖœħƟĨŅĴ
ŐĬĺőĬƟĴĕŀĚŏĪėőĬőĸĵň 
+ȮĴňĔŅĶĶŃĭŋĮĶŃŏħŖĬĬňŘœĺƟŐĸƟĺŒĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ĶŅĵĺŇĝŅȮ02.+1/3 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ 
 
 
 
 
+ȮľĸńĔĽŌĨĶĴňĔŅĶŒĝƟȮRubrics ŒĬĔŅĶĮĶŃŏĴŇĬĽĴĶĶĩĬŃ
ħƟŅĬȮSoftȮskill ŏıŊŗŀŒľƟœħƟįĸĔŅĶĮĶŃŏĴŇĬĪňŗœħƟĴŅĨĶģŅĬ 
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ĳŅėįĬĺĔȮȮğ, 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,ĻȮ2564' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ 2569 
1,ȮěņĬĺĬľĬƞĺĵĔŇĨĕŀĚĝŋħĺŇĝŅȮ&Module) ĪňŗŒĝƟŒĬĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĴŅĔěĬŏĔŇĬœĮȮĪņŒľƟĬńĔĻŉĔļŅŏĶňĵĬľĬńĔ
ŏĔŇĬėĺŅĴěņŏĮƦĬŒĬŐĨƞĸŃĳŅėĪňŗĴňĔŅĶŏĶňĵĬĝŋħĺŇĝŅȮŏĔŇħ
ėĺŅĴĵŋƞĚĵŅĔŒĬĔŅĶěńħĨŅĶŅĚŏĶňĵĬȮŐĸŃĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶȮŐĸŃĔŅĶěńħĳŅĶŃĚŅĬĕŀĚįŌƟĽŀĬȮ 

1,ȮĸħěņĬĺĬľĬƞĺĵĔŇĨĕŀĚĝŋħĺŇĝŅȮěŅĔŏħŇĴȮ7ȮľĬƞĺĵĔŇĨȮ
ĸĚĴŅŏľĸŊŀȮ4ȮľĬƞĺĵĔŇĨȮĝƞĺĵŒľƟĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ
œħƟĚƞŅĵĵŇŗĚĕŉŘĬȮŐĸŃĽŅĴŅĶĩŏıŇŗĴĶŅĵĺŇĝŅŒľĴƞŏĕƟŅĴŅŒĬ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴŏĮĸňŗĵĬŐĮĸĚĪŅĚ
ŏĪėőĬőĸĵňȮ 

2,ȮįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŏĶňĵĬȮĭńĦĤŇĨȮ
įŌƟŒĝƟĭńĦĤŇĨȮĻŇļĵƢŏĔƞŅȮĩŌĔĬņĴŅĮĶńĭĮĶŋĚŒĬĔŅĶĭĶŇľŅĶ
ěńħĔŅĶľĸńĔĽŌĨĶȮŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 

2,ȮľĸńĔĽŌĨĶœħƟĴňĔŅĶĽņĶĺěĔŅĶıŉĚıŀŒěĕŀĚįŌƟŏĶňĵĬȮ
ĭńĦĤŇĨȮįŌƟŒĝƟĭńĦĤŇĨȮĻŇļĵƢŏĔƞŅȮĭŋėėĸľĶŊŀľĬƞĺĵĚŅĬ
ĳŅĵĬŀĔȮŐĸŃĭŋėėĸĳŅĵŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅĪŋĔĮƖȮŏıŊŗŀ
ŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮı,Ļ,2569Ȯ 

3,ȮįĸĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĳŅĵŒĬĶŃħńĭľĸńĔĽŌĨĶŀĵŌƞŒĬ
ĶŃħńĭħňȮŐĸŃľĸńĔĽŌĨĶĬņĕƟŀŏĽĬŀŐĬŃȮĴŅĮĶńĭĮĶŋĚŐĔƟœĕ
ŀĵŌƞŏĮƦĬĶŃĵŃ 

3,ȮľĸńĔĽŌĨĶĴňŐįĬĪňŗěŃĬņįĸĔŅĶĮĶŃŏĴŇĬĪňŗœħƟĶńĭŒĬŐĨƞ
ĸŃĮƖĴŅĮĶńĭĮĶŋĚįĸħņŏĬŇĬĔŅĶĕŀĚĪŅĚľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟ
ĔŅĶħņŏĬŇĬĚŅĬĴňĮĶŃĽŇĪīŇĳŅıȮėĶŀĭėĸŋĴĪŋĔŕȮħƟŅĬȮ
ŐĸŃĴňĔŅĶĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬŒĬĪŋĔȮŕȮĮƖȮŏıŊŗŀŐĔƟœĕ-
ĮĶńĭĮĶŋĚ 

4,ȮěņĬĺĬĬńĔĻŉĔļŅŏħŇĴĶńĭŀĵŌƞĪňŗȮ4.ȮėĬĨƞŀĮƖ œĴƞ
ŏľĴŅŃĽĴĔńĭěņĬĺĬŀŅěŅĶĵƢȮŐĸŃĕƟŀĔņľĬħĳŅĶŃĚŅĬ
ĪňŗŏĮĸňŗĵĬœĮŒĬĮƤěěŋĭńĬ 

4,ȮĮĶńĭŏĮƦĬĶńĭĬńĔĻŉĔļŅȮ5.ȮėĬĨƞŀĮƖȮŏıŊŗŀŒľƟŏľĴŅŃĽĴ
ĽņľĶńĭěņĬĺĬŀŅěŅĶĵƢĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬȮŐĸŃŏľĴŅŃĽĴ
ĔńĭĕƟŀĔņľĬħĳŅĶŃĚŅĬŒľĴƞĪňŗĴľŅĺŇĪĵŅĸńĵ-ėĦŃȮ
ĔņľĬħ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,ĻȮ0342' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,ĻȮ0347 
ĝŊŗŀľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮ 

ĝŊŗŀľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮ 

ĝŊŗŀĽŅĕŅĺŇĝŅ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
Computer Engineering 

ĝŊŗŀĽŅĕŅĺŇĝŅ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
Computer Engineering 

ĝŊŗŀĮĶŇĠĠŅ 
ĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ' 
ĝŊŗŀĵƞŀ8Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ' 
ĝŊŗŀŏĨŖĴ8 @_afcjmpȮmdȮCleglccpgleȮ&AmknsrcpȮ
 Cleglccpgle'Ȯ 
ĝŊŗŀĵƞŀ8ȮȮȮ @,Cle,Ȯ&AmknsrcpȮCleglccpgle' 

ĝŊŗŀĮĶŇĠĠŅ 
ĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ' 
ĝŊŗŀĵƞŀ8Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ' 
ĝŊŗŀŏĨŖĴ8 @_afcjmpȮmdȮCleglccpgleȮ&AmknsrcpȮ
 Cleglccpgle'Ȯ 
ĝŊŗŀĵƞŀ8ȮȮȮ @,Cle,Ȯ&AmknsrcpȮCleglccpgle' 

ėĦŃ 
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

ėĦŃ 
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

ĮĶńĝĠŅ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬľĸńĔĽŌĨĶĴŋƞĚŏĬƟĬįĸŇĨĭńĦĤŇĨĽŅĕŅ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮŒľƟĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮĪńŘĚ
ĳŅėĪķļĢňŐĸŃĳŅėĮĢŇĭńĨŇȮŏĝňŗĵĺĝŅĠŒĬĔŅĶĺŇŏėĶŅŃľƢȮ
ĽńĚŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮŐĸŃĮĶŃĵŋĔĨƢĔńĭĚŅĬħƟŅĬ
ŀŋĨĽŅľĔĶĶĴȮĔŅĶŐıĪĵƢȮŐĸŃĽŅīŅĶĦĽŋĕŒĬıŊŘĬĪňŗ
ĳŅėŒĨƟĕŀĚĮĶŃŏĪĻœĪĵȮįƞŅĬĔĶŃĭĺĬĔŅĶĻŉĔļŅŏĝŇĚ
ĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĶŌƟĔńĭĔŅĶĪņĚŅĬȮĶĺĴĪńŘĚĴňėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮĴňĽĴĶĶĩĬŃĪňŗěņŏĮƦĬĨƞŀĔŅĶħņĶĚĝňĺŇĨŀĵƞŅĚ
ĴňėŋĦėƞŅȮĵŉħĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚȮ
őħĵěńħĔŅĶĻŉĔļŅĨŅĴŐĬĺĪŅĚıńĥĬŅĔŅĶĬŇĵĴȮ
&Npmepcqqgtgqk'ȮŒľƟįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚĕŀĚĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃıńĥĬŅěŅĔėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŏĶňĵĬȮįƞŅĬ
ĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅŐĸŃėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮ&Qcjd+
bgpcarcbȮJc_plgle'ȮĔĶŃĭĺĬĔŅĶĪňŗĨƟŀĚĸĚĴŊŀĮĢŇĭńĨŇ
ĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬȮĞŉŗĚěŃĬņœĮĽŌƞĔŅĶŏĶňĵĬĶŌƟĪňŗ

ĮĶńĝĠŅ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢȮĴŋƞĚįĸŇĨĺŇĻĺĔĶėŀĴıŇĺŏĨŀĶƢĪňŗĴňėĺŅĴĶŌƟ
ŐĸŃĪńĔļŃĶŀĭħƟŅĬȮĪńŘĚŒĬħƟŅĬĪķļġňŐĸŃĔŅĶĮĢŇĭńĨŇ
ěĶŇĚȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴȮĔŅĶŐıĪĵƢȮŐĸŃĽŅīŅĶĦĽŋĕȮ
őħĵŏĜıŅŃŒĬĭĶŇĭĪĕŀĚĳŌĴŇĳŅėĳŅėŒĨƟŐĸŃőěĪĵƢŒĬ
ĶŃħńĭĮĶŃŏĪĻŏıŊŗŀŒľƟıĶƟŀĴĽņľĶńĭĔŅĶĪņĚŅĬŒĬĶŃħńĭ
ĽŅĔĸȮĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺĕŀĚ
ŏĪėőĬőĸĵňŐĸŃĽńĚėĴĵŋėħŇěŇĪńĸȮľĸńĔĽŌĨĶŏĬƟĬĔŅĶ
ŏĶňĵĬĶŌƟŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮ&Work-
Integrated Learning) įĽŅĬĔŅĶıńĥĬŅĪńĔļŃ
ĺŇĝŅĝňıĔńĭĔŅĶĮĸŌĔİƤĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃ
ěŇĨĽņĬŉĔŏıŊŗŀĽƞĺĬĶĺĴȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩħņĶĚĝňĺŇĨ
ŀĵƞŅĚĴňėŋĦėƞŅŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴĳŅĵŒĨƟ
ŐĬĺėŇħĔŅĶĻŉĔļŅĨŅĴıńĥĬŅĔŅĶĬŇĵĴȮ
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,ĻȮ0342' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,ĻȮ0347 
ĵńŗĚĵŊĬȮŐĸŃěŅĔŐĬĺėŇħĪňŗĺƞŅĔŅĶıńĥĬŅėŊŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚȮĔŅĶŏĶňĵĬĶŌƟěŉĚœĴƞœħƟľĵŋħŀĵŌƞŏıňĵĚĳŅĵŒĬ
ĴľŅĺŇĪĵŅĸńĵŐĨƞěŃħņŏĬŇĬœĮĨĸŀħĝňĺŇĨȮĔŅĶěńħĔŅĶ
ĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵěŉĚĴŋƞĚŏĬƟĬĩŉĚĔŅĶŏĶňĵĬĶŌƟĨĸŀħ
ĝňĺŇĨȮőħĵŏĬƟĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔȮ&?argtcȮ
Jc_plgle'ȮȮĔŅĶŒĝƟĮƤĠľŅŏĮƦĬģŅĬŒĬĔŅĶŏĶňĵĬĶŌƟȮ
&Npm`jck+̀_qcbȮJc_plgle'ȮĔŅĶŒĝƟőėĶĚĚŅĬŏĮƦĬ
ģŅĬȮ&Npmhcar+̀ _qcbȮJc_plgle'ȮȮĽĶƟŅĚŏĽĶŇĴĔŅĶ
ŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&AmlrglsmsqȮ
Npmdcqqgml_jȮBctcjmnkclr'ȮŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬ 

&Progressivism) ľĸńĔĽŌĨĶĵŉħįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚȮ
ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇěĶŇĚȮĔŅĶ
ŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮ&Self-directed Learning) ĔŅĶėŇħ
ŏĝŇĚĺŇıŅĔļƢȮŐĸŃĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĽƞĚŏĽĶŇĴĔŅĶ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ&Lifelong Learning) įƞŅĬĔŅĶ
ŏĶňĵĬĶŌƟŏĝŇĚĶŋĔȮ&Active Learning) ĔŅĶŒĝƟĮƤĠľŅŏĮƦĬ
ģŅĬȮ&Problem-based Learning) ĔŅĶŒĝƟőėĶĚĚŅĬ
ŏĮƦĬģŅĬȮ&Project-based Learning) ŐĸŃĔŅĶıńĥĬŅ
ĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĮĶńĭĨńĺ
ŐĸŃŏĨŇĭőĨŒĬőĸĔĪňŗœĴƞľĵŋħĬŇŗĚŒĬĮƤěěŋĭńĬ 

ĺńĨĩŋĮĶŃĽĚėƢ 
ŏıŊŗŀįĸŇĨĭńĦĤŇĨŒľƟĴňėŋĦĽĴĭńĨŇħńĚĨƞŀœĮĬňŘ 
/,ȮĴňėĺŅĴĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢȮ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ
ŏıŊŗŀĔŅĶŐĔƟĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶ
ĮĶŃĔŀĭĺŇĝŅĝňıĕŀĚĨĬŏŀĚȮ 
0,ȮĴňĪńĔļŃŒĬĔŅĶĺŅĚŐįĬȮŀŀĔŐĭĭȮĭĶŇľŅĶěńħĔŅĶȮ
ĺŇŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮĔŅĶħņŏĬŇĬĔŅĶĕŀĚĶŃĭĭĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĻŅĽĨĶƢĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ
ŐĸŃĻŉĔļŅĨƞŀŒĬĶŃħńĭĽŌĚĕŉŘĬœħƟȮ 
1,ȮĴňĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĮĶŃĽŅĬĚŅĬŐĸŃĽŊŗŀĽŅĶ
ĔńĭįŌƟĪňŗŏĔňŗĵĺĕƟŀĚěŅĔľĸŅĔľĸŅĵĽŅĕŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 
2,ȮĴňėĺŅĴėŇħŏĝŇĚĺŇŏėĶŅŃľƢȮĺŅĚŐįĬŏĝŇĚĶŃĭĭȮĴň
ėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮȮŏıŊŗŀŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃĽŀħėĸƟŀĚĔńĭĽĳŅıŐĺħĸƟŀĴŒĬĔŅĶ
ĪņĚŅĬőħĵŒĝƟėĺŅĴĶŌƟĻŅĽĨĶƢĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢ 
3,ȮĴňĪńĔļŃĔŅĶĽŊĭėƟĬȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŐľĸƞĚĕƟŀĴŌĸȮ
ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĪńĔļŃĔŅĶĮĶńĭĨńĺĨŅĴ

ĺńĨĩŋĮĶŃĽĚėƢ 
ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴŏĕƟŅŒěȮ
ŐĸŃĪńĔļŃĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮőħĵĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚĪŅĚĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇĪňŗ
ŏĬƟĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĝŇĚĶŋĔȮĴňĔŅĶĽŀħŐĪĶĔ
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦĺŇĝŅĝňıȮŐĸŃĽƞĚŏĽĶŇĴ
ĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŒľƟĔńĭįŌƟŏĶňĵĬȮŏĽĶŇĴĽĶƟŅĚ
ĮĶŃĽĭĔŅĶĦƢįƞŅĬĔŅĶİƗĔĮĢŇĭńĨŇěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 
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ľĸńĔĽŌĨĶŏħŇĴȮ&ı,ĻȮ0342' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,ĻȮ0347 
ĽĩŅĬĔŅĶĦƢȮŐĸŃĪńĔļŃĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŏıŊŗŀıńĥĬŅ
ĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
4,ȮĴňěĶĶĵŅĭĶĶĦŒĬĔŅĶĪņĚŅĬȮĴňĪńĻĬėĨŇĪňŗħňŒĬĔŅĶ
ĪņĚŅĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀįĸĕŀĚĔŅĶĔĶŃĪņĕŀĚ
ĨĬŏŀĚĨƞŀĽńĚėĴȮĴňěŇĨĽŅīŅĶĦŃŐĸŃĩŊŀĮĶŃőĵĝĬƢŏıŊŗŀĬ
ĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 
/,ȮĴňėĺŅĴĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢȮ
ĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ
ŏıŊŗŀĔŅĶŐĔƟĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶ
ĮĶŃĔŀĭĺŇĝŅĝňıĕŀĚĨĬŏŀĚȮ 
0,ȮĴňĪńĔļŃŒĬĔŅĶĺŅĚŐįĬȮŀŀĔŐĭĭȮĭĶŇľŅĶěńħĔŅĶȮ
ĺŇŏėĶŅŃľƢȮŐĔƟĮƤĠľŅȮĔŅĶħņŏĬŇĬĔŅĶĕŀĚĶŃĭĭĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĻŅĽĨĶƢĪŅĚħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ
ŐĸŃĻŉĔļŅĨƞŀŒĬĶŃħńĭĽŌĚĕŉŘĬœħƟȮ 
1,ȮĴňĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĮĶŃĽŅĬĚŅĬŐĸŃĽŊŗŀĽŅĶ
ĔńĭįŌƟĪňŗŏĔňŗĵĺĕƟŀĚěŅĔľĸŅĔľĸŅĵĽŅĕŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮ 
2,ȮĴňėĺŅĴėŇħŏĝŇĚĺŇŏėĶŅŃľƢȮĺŅĚŐįĬŏĝŇĚĶŃĭĭȮĴň
ėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮȮŏıŊŗŀŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃĽŀħėĸƟŀĚĔńĭĽĳŅıŐĺħĸƟŀĴŒĬĔŅĶ
ĪņĚŅĬőħĵŒĝƟėĺŅĴĶŌƟĻŅĽĨĶƢĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢ 
3,ȮĴňĪńĔļŃĔŅĶĽŊĭėƟĬȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŐľĸƞĚĕƟŀĴŌĸȮ
ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĪńĔļŃĔŅĶĮĶńĭĨńĺĨŅĴ
ĽĩŅĬĔŅĶĦƢȮŐĸŃĪńĔļŃĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŏıŊŗŀıńĥĬŅ
ĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
4,ȮĴňěĶĶĵŅĭĶĶĦŒĬĔŅĶĪņĚŅĬȮĴňĪńĻĬėĨŇĪňŗħňŒĬĔŅĶ
ĪņĚŅĬȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀįĸĕŀĚĔŅĶĔĶŃĪņĕŀĚ
ĨĬŏŀĚĨƞŀĽńĚėĴȮĴňěŇĨĽŅīŅĶĦŃŐĸŃĩŊŀĮĶŃőĵĝĬƢŏıŊŗŀĬ
ĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ 
/,ȮŐĔƟœĕĮƤĠľŅħƟŅĬŏĔļĨĶĔĶĶĴ-ŀŋĨĽŅľĔĶĶĴ-
ĔŅĶŐıĪĵƢȮŐĸŃȮĽŅīŅĶĦĽŋĕŒĬıŊŘĬĪňŗĳŅėŒĨƟĕŀĚ
ĮĶŃŏĪĻœĪĵȮőħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚ
ėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
0,ȮŀŀĔŐĭĭȮıńĥĬŅȮŐĸŃħŌŐĸĞŀĲĨƢŐĺĶƢȮŁŅĶƢħŐĺĶƢȮ
ĶŃĭĭĽŅĶĽĬŏĪĻȮŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵȮĨŅĴ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĸŌĔėƟŅŐĸŃľĬƞĺĵĚŅĬȮĳŅĵŒĨƟĔĶŀĭ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıħƟŅĬėŀĴıŇĺŏĨŀĶƢȮ&ACM code 
of ethics) œħƟȮ 
1,ȮĽŊŗŀĽŅĶŐĸŃĬņŏĽĬŀĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢœħƟĩŌĔĨƟŀĚȮĨĶĚĮĶŃŏħŖĬ 
2,ȮŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĔŅĶĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮ
ėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĔŅĶĴňěŇĨĽŅīŅĶĦŃ 
3,ȮĪņĚŅĬŏĮƦĬĪňĴȮŒĬģŅĬŃĕŀĚįŌƟĬņȮľĶŊŀįŌƟĨŅĴȮŏıŊŗŀŒľƟ
ĭĶĶĸŋŏĮƚŅľĴŅĵĕŀĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
4,ȮŀŀĔŐĭĭĔĶŃĭĺĬĔŅĶŐĸŃĕńŘĬĨŀĬĺŇīňħņŏĬŇĬĔŅĶ
ĪħĸŀĚȮĺŇŏėĶŅŃľƢȮŐĸŃȮĽĶŋĮįĸȮŏıŊŗŀľŅŐĬĺĪŅĚŒĬĔŅĶ
ŐĔƟĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟ 
5,ȮĽŊĭėƟĬėĺŅĴĶŌƟĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢȮĞŀĲĨƢŐĺĶƢȮ
ŁŅĶƢħŐĺĶƢȮĶŃĭĭĽŅĶĽĬŏĪĻŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵĪňŗ
ĪńĬĽĴńĵěƞŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗĬƞŅŏĝŊŗŀĩŊŀœħƟȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ
ħƟĺĵĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
6,ȮĮĢŇĭńĨŇĚŅĬħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶœħƟĽņŏĶŖěĸŋĸƞĺĚĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ
&ŐįĬĽľĔŇěĻŉĔļŅ' 



 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 185 

 

ľĸńĔĽŌĨĶŏħŇĴȮ&ı,ĻȮ0342' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,ĻȮ0347 
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ěņĬĺĬľĬƞĺĵĔŇĨȮ/21ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ 1.ȮľĬƞĺĵĔŇĨ 
ĽŅĶŃĪňŗȮ/ ĻŅĽĨĶƢıĶŃĶŅĝŅŐĸŃĮĶŃőĵĝĬƢŏıŊŗŀĬĴĬŋļĵƢȮ
  2ȮľĬƞĺĵĔŇĨ 
ĽŅĶŃĪňŗȮ0 ėĺŅĴŏĮƦĬıĸŏĴŊŀĚŐĸŃĝňĺŇĨĪňŗĽńĬĨŇȮ 
  3ȮľĬƞĺĵĔŇĨ 
ĽŅĶŃĪňŗȮ1 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮ /ȮľĬƞĺĵĔŇĨ 
ĽŅĶŃĪňŗȮ2 ĔŅĶŀĵŌƞŀĵƞŅĚĶŌƟŏĪƞŅĪńĬŐĸŃĔŅĶĶŌƟħŇěŇĪńĸȮ 
  2ȮľĬƞĺĵĔŇĨ 
ĽŅĶŃĪňŗȮ3 ĔŅĶėŇħŏĝŇĚĶŃĭĭȮĔŅĶėŇħŏĝŇĚĨĶĶĔŃ 
 ŐĸŃĨńĺŏĸĕȮ 2ȮľĬƞĺĵĔŇĨ 
ĽŅĶŃĪňŗȮ4 ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ 2ȮľĬƞĺĵĔŇĨ 
ĽŅĶŃĪňŗȮ5 ĽŋĬĪĶňĵĻŅĽĨĶƢŐĸŃĔňĿŅȮ 0ȮľĬƞĺĵĔŇĨ 
 ĶŅĵĺŇĝŅŏĸŊŀĔȮ 4ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĜıŅŃ 77ȮľĬƞĺĵĔŇĨ 
/'ȮĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
  /6ȮľĬƞĺĵĔŇĨ 
0'ȮĔĸŋƞĴĺŇĝŅĝňıĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 54ȮľĬƞĺĵĔŇĨ 
 +ȮȮĭńĚėńĭ 0/ȮľĬƞĺĵĔŇĨ 
 +ȮȮĭńĚėńĭȮ&Kmbsjc' 20ȮľĬƞĺĵĔŇĨ 
 +ȮȮŏĸŊŀĔ /6ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 4ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅİƗĔĚŅĬȮőėĶĚĚŅĬŐĸŃĽľĔŇěĻŉĔļŅ 
  6ȮľĬƞĺĵĔŇĨ 
 

őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ěņĬĺĬľĬƞĺĵĔŇĨȮ/10ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ 02ȮľĬƞĺĵĔŇĨ 
GE 1 ĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶȮ 2ȮľĬƞĺĵĔŇĨ 
GE 2 ıńĥĬŅėĺŅĴėŇħ 4ȮľĬƞĺĵĔŇĨ 
GE 3 ĔŅĶėŇħŐĭĭįŌƟĮĶŃĔŀĭĔŅĶȮ 2 ľĬƞĺĵĔŇĨ 
GE 4 ĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸȮ 2ȮľĬƞĺĵĔŇĨ 
GE 5 ĽŋĕĳŅĺŃŐĭĭŀĚėƢĶĺĴȮ 2ȮľĬƞĺĵĔŇĨ 
GE 6 ěŇĨĽŅīŅĶĦŃŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ  
  2 ľĬƞĺĵĔŇĨ 
GE 7 ĔŅĶĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭıĸĺńĨĶĕŀĚőĸĔ 
  2 ľĬƞĺĵĔŇĨ 
GE8 ĶŅĵĺŇĝŅŏĸŊŀĔȮ 6ȮľĬƞĺĵĔŇĨ 
 
 

ľĴĺħĺŇĝŅŏĜıŅŃ 73ȮľĬƞĺĵĔŇĨ 
/'ȮĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢ  
ŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 0/ȮľĬƞĺĵĔŇĨ 
0'ȮĔĸŋƞĴĺŇĝŅĝňıĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 52ȮľĬƞĺĵĔŇĨ 
 +ȮȮĭńĚėńĭ 00ȮľĬƞĺĵĔŇĨ 
 +ȮȮĭńĚėńĭȮ&Kmbsjc' 2.ȮľĬƞĺĵĔŇĨ 
 +ȮȮŏĸŊŀĔ /0ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 4ȮľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅİƗĔĚŅĬȮőėĶĚĚŅĬŐĸŃĽľĔŇěĻŉĔļŅ 
  5ȮľĬƞĺĵĔŇĨ 
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ĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0347 
/,ȮľĴĺħĻŉĔļŅĪńŗĺœĮ (30)
   
ĽŅĶŃĪňŗȮ/ȮĻŅĽĨĶƢıĶŃĶŅĝŅŐĸŃĮĶŃőĵĝĬƢŏıŊŗŀĬĴĬŋļĵƢȮ (4) 
ĽŅĶŃĪňŗȮ0ȮėĺŅĴŏĮƦĬıĸŏĴŊŀĚŐĸŃĝňĺŇĨĪňŗĽńĬ (5) 
ĽŅĶŃĪňŗȮ1ȮĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ (1) 
ĽŅĶŃĪňŗȮ2ȮĔŅĶŀĵŌƞŀĵƞŅĚĶŌƟŏĪƞŅĪńĬŐĸŃĔŅĶĶŌƟħŇěŇĪńĸ (4)
  
ĽŅĶŃĪňŗȮ3ȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕȮ (4) 
ĽŅĶŃĪňŗȮ4ȮĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ (4) 
ĽŅĶŃĪňŗȮ5ȮĽŋĬĪĶňĵĻŅĽĨĶƢŐĸŃĔňĿŅȮ0ȮľĬƞĺĵĔŇĨ (2) 
ĶŅĵĺŇĝŅŏĸŊŀĔ  (6) 

/,ȮľĴĺħĻŉĔļŅĪńŗĺœĮ (24)
   
GE /ȮĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶ (4) 
GE 0ȮĔŅĶıńĥĬŅėĺŅĴėŇħ 
  ĔŅĶėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńĺŏĸĕ &2)
  ĔŅĶėŇħŏĝŇĚĶŃĭĭ &2) 
GE 1ȮĔŅĶėŇħŐĭĭįŌƟĮĶŃĔŀĭĔŅĶ &2) 
GE 2ȮĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸ &2) 
GE 3ȮĽŋĕĳŅĺŃŐĭĭŀĚėƢĶĺĴ &2) 
GE 4ȮěŇĨĽŅīŅĶĦŃŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ &2) 
GE 5ȮĔŅĶĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭıĸĺńĨĶĕŀĚőĸĔ &2) 
GE 6ȮĶŅĵĺŇĝŅŏĸŊŀĔ &6) 

 
0,ȮľĴĺħĺŇĝŅŏĜıŅŃ 99 
0,/ȮĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
 0..+//0 ėĦŇĨĻŅĽĨĶƢĽņľĶńĭĺŇĻĺĔĶ (3) 
             Fundamental Mathematics for Engineer   
 0..+//1 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ (3) 
  Fundamental Physics for Engineer 
 0..+//2 ŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ (2) 
             Fundamental Chemistry for Engineer 
 0..+/// ĽŌƞőĸĔĺŇĻĺĔĶĶĴ (2) 
             Into Engineering World 
 0..+//3 ıŊŘĬģŅĬœĲĲƚŅĽņľĶńĭĚŅĬĺŇĻĺĔĶĶĴ (3) 
             Basic Electrical Engineering 
 0..+//4 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ 
  ĽņľĶńĭĺŇĻĺĔĶ (3) 
             Basic Engineering Programming 
 0..+//5 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıŊŘĬģŅĬ (2) 
             Basic Engineering Drawing 

0,ȮľĴĺħĺŇĝŅŏĜıŅŃ 93 
0,/ȮĔĸŋƞĴĺŇĝŅıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
 0..+102 ĽŌƞőĸĔĺŇĻĺĔĶĶĴ (1) 
             Into Engineering World 
 0..+//0 ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ (3) 
  Fundamental Mathematics for Engineer 
 0..+//1 ĲƕĽŇĔĽƢıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ (3) 
  Fundamental Physics for Engineer 
 0..+114 ŏėĴňıŊŘĬģŅĬĽņľĶńĭĺŇĻĺĔĶ (3) 
  Fundamental Chemistry for Engineer 
 0..+//4 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ 
  ĽņľĶńĭĺŇĻĺĔĶ (3) 
             Basic Engineering Programming 
 0..+//5 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴıŊŘĬģŅĬ (0) 
             Basic Engineering Drawing 
 0..+//6 ĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ0 (3) 
  Fundamental Physics for Engineer II 
 0..+//7 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĽņľĶńĭĺŇĻĺĔĶȮ0 (1)
  Physics Laboratory for Engineer II 
 240-213 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ (2) 
  Discrete Mathematics 

0,0ȮĔĸŋƞĴĺŇĝŅĝňıĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
0,0,/ȮĔĸŋƞĴĺŇĝŅĝňıĭńĚėńĭ (21) 
 02.+/0/ ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŁŅĶƢħŐĺĶƢ &/' 
  Basic Hardware Laboratory 
 02.+/00 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ &/' 
  Basic Software Laboratory 
 02.+0/1 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ (2) 
  Discrete Mathematics 
 240-216 ĽņĶĺěŏĪėőĬőĸĵňĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĸŃĶŃĭĭ 
  ģŅĬĕƟŀĴŌĸ (1) 
  Exploring software development and  
  Database Technologies 
 240-218 ĺĚěĶœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬ (4) 
  Circuit and Basic Electronic 
 240-226 ŏĪėőĬőĸĵňĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĸŃĶŃĭĭģŅĬĕƟŀĴŌĸȮ  
  ĕńŘĬĽŌĚ (1) 
  Advance software development and  
  Database Technologies 

0,0ȮĔĸŋƞĴĺŇĝŅĝňıĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
0,0,/ȮĔĸŋƞĴĺŇĝŅĝňıĭńĚėńĭ (20) 
02.+/// ėĦŇĨĻŅĽĨĶƢĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ (3) 
  Mathematics for Computer Engineering 
02.+/00 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ &/' 
  Basic Software Laboratory 
02.+0/5 ĽĩŇĨŇŐĸŃĔŅĶőĮĶŐĔĶĴ (3) 
  Statistic and Programming 
240-221 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŁŅĶƢħŐĺĶƢ &/' 
  Basic Hardware Laboratory 
240-222 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴħƟĺĵŏėĶŊŗŀĚĴŊŀĮƤĠĠŅĮĶŃħŇļģƢ (1) 
  AI-assisted programming 
240-212 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬ (2) 
  Basic Electronics 
240-228 ħŇěŇĪńĸȮĨĶĶĔŃȮŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ (3) 
  Digital Logic and Microcontroller 
240-313 ĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮ (1) 
  ŐĸŃĽńĚėĴĕŀĚĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢ 
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ĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0347 
 240-228 ħŇěŇĪńĸȮĨĶĶĔŃȮŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ (3) 
  Digital Logic and Microcontroller 
 240-316 ĮĶŃĽĭĔŅĶĦƢŏĪėőĬőĸĵňĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴ 
  ėŀĴıŇĺŏĨŀĶƢ (1) 
  Experiencing Advance Technologies in 
  Computer Engineering 
 240-318 ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ (3) 
  Artificial Intelligence and Machine learning 
 240-327 ĽĩŇĨŇĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵŒĝƟŀŅĶƢ (2) 
  Statistic for Data Analysis using R 
 240-328 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĺŇĪĵŅĻŅĽĨĶƢĕƟŀĴŌĸ (2) 
  Data Analytic and Data Science 
 
2.2.2 ĔĸŋƞĴĺŇĝŅĝňıĭńĚėńĭȮ&Module) (42) 
 240-123 ĝŋħĺŇĝŅőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĕńŘĬĨŀĬĺŇīňȮŐĸŃőĮĶŐĔĶĴ (6) 
  Module : Data Structure, Algorithm and  
  Programming 
 240-124 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĺŖĭ (9) 
  Module : Web Designer and Developer 
 240-219 ĝŋħĺŇĝŅįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ (9) 
  Module : Network Administrator 
 240-229 ĝŋħĺŇĝŅĺŇĻĺĔĶĽĩŅĮƤĨĵĔĶĶĴĪňŗĔņľĬħőħĵĞŀĲĨƢŐĺĶƢ (9) 
  Module : Software Defined Architecture Engineer 
 240-319 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ (9) 
  Module : Embedded System Developer 
 
 
 
 
 
 
 
 
 
 
 
2.3.3ȮĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔ &/6' 
ĬńĔĻŉĔļŅŏĸŊŀĔĸĚĪŃŏĭňĵĬŏĶňĵĬĔĸŋƞĴĺŇĝŅŒħĺŇĝŅľĬŉŗĚȮěŅĔȮ4ȮĔĸŋƞĴĺŇĝŅȮőħĵ
ŐĨƞĸŃĔĸŋƞĴĺŇĝŅěŃĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅĭńĚėńĭȮ1ȮĝŋħĺŇĝŅȮ9ȮľĬƞĺĵĔŇĨȮŐĸŃŏĸŊŀĔ
ŏĶňĵĬŀňĔȮ1ȮĝŋħĺŇĝŅȮľĶŊŀȮŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĨŅĴĪňŗľĸńĔĽŌĨĶĔņľĬħȮěņĬĺĬȮ
9ȮľĬƞĺĵĔŇĨ 
 
ŏĸŊŀĔŏĶňĵĬȮ1ȮĝŋħĶŅĵĺŇĝŅȮěŅĔȮ4ȮĔĸŋƞĴĺŇĝŅĨƞŀœĮĬňŘ 
1) ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĞŀĲĨƢŐĺĶƢŐĸŃĬńĔıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢ Ȯ 
 &Application developer and Software Engineer) 
 240-331 ĝŋħĺŇĝŅĬńĔıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬ  
  őĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗ &7' 
  Module : Mobile Applications Developer 
2) ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵȮ&Network and System 
Engineer) 
 240-351 ĝŋħĺŇĝŅĺŇĻĺĔĶőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŀĕƞŅĵ &7' 
  Module : Network Infrastructure Engineer 

  Ethical, Legal and Social Issues in  
  Computer Profession 
240-318 ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ (3) 
  Artificial Intelligence and Machine learning 
02/+031 ıŊŘĬģŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸŐĸŃĺŇĻĺĔĶĶĴĕƟŀĴŌĸ (4) 
  Fundamentals of Data Science and Data  
  Engineering 
 
 
 
 
 
 
2.2.2 ĔĸŋƞĴĺŇĝŅĝňıĭńĚėńĭȮ&Module) (40) 
02.+/03 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĺŖĭ (6) 
  Module : Web Designer and Developer 
02.+/04 ĝŋħĺŇĝŅőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĕńŘĬĨŀĬĺŇīňȮŐĸŃőĮĶŐĔĶĴ (6) 
  Module : Data Structure, Algorithm and  
  Programming  
240-223 ĝŋħĺŇĝŅįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ (6) 
  Module : Network Administrator 
240-224 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸ (4) 
  ŐĸŃĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 
  Module : Database and Software Engineering 
240-227 ĝŋħĺŇĝŅĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ (4) 
  ŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 
  Module : Computer Architecture and Operating  
  System   
240-231 ĝŋħĺŇĝŅĺŇĻĺĔĶĶŃĭĭėĸŅĺħƢ (4) 
  Module : Cloud Engineer 
240-314 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ (4) 
  Module : Cybersecurity Officer  
240-315 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ (6) 
  Module : Embedded System Developer 
 
 
2.3.3ȮĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔ &/0' 
ĬńĔĻŉĔļŅŏĸŊŀĔĸĚĪŃŏĭňĵĬŏĶňĵĬŀĵƞŅĚĬƟŀĵȮ0ȮĝŋħĺŇĝŅȮěŅĔĝŋħĺŇĝŅĨƞŀœĮĬňŘ 
őħĵěŃĨƟŀĚĴňěņĬĺĬľĬƞĺĵĔŇĨĶĺĴœĴƞĨŗņĔĺƞŅȮ/0ȮľĬƞĺĵ  
 240-334 ĝŋħĺŇĝŅĬńĔıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬ  
  őĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗ &4' 
  Module : Mobile Applications Developer 
 240-335 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĔĴ &6) 
  Module : Game Designer and Developer  
 240-354 ĝŋħĺŇĝŅĺŇĻĺĔĶőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŀĕƞŅĵ &4' 
  Module : Network Infrastructure Engineer 
 240-355 ĝŋħĺŇĝŅĺŇĻĺĔĶĮĶŃĴĺĸįĸĽĴĶĶĩĬŃĽŌĚ &6) 
  Module : High-performance Computing Engineer 
 240-374 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭœŀőŀĪň &4' 
  Module : IoT System Developer 
 240-375 ĝŋħĺŇĝŅĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸĶŃĭĭœŀőŀĪň &6) 
  Module : IoT Data Analyst 
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ĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0347 

3) ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚȮ&Internet of Things 
Engineer) 
 240-371 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭœŀőŀĪň &7' 
  Module : IoT System Developer 

4) ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶľŋƞĬĵĬĨƢŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮ&Artificial Intelligence 
and Robotic Engineer) 
 240-391 ĝŋħĺŇĝŅĺŇĻĺĔĶėĺĭėŋĴľŋƞĬĵĬĨƢŐĸŃĮƤĠĠŅĮĶŃħŇļģƢ &7' 
  Module : Artificial Intelligence and Robotic Control  
  Engineer 
 
ŐĸŃŏĸŊŀĔŏĶňĵĬȮ1ȮĝŋħĺŇĝŅȮěŅĔĝŋħĺŇĝŅŒĬȮ4ȮĔĸŋƞĴĺŇĝŅĨƞŀœĮĬňŘ 
1) ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĞŀĲĨƢŐĺĶƢŐĸŃĬńĔıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢ 
(Application developer and Software Engineer) 
 240-332 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĔĴ &9) 
  Module : Game Designer and Developer  
 240-333 ĝŋħĺŇĝŅĬńĔıńĥĬŅŏĺŖĭŐĭĭőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĕƟŅĴ  
  ŐıĸĨĲŀĶƢĴ &9)  
  Module : Cross-Platform Web and Application  
  Developer 
 240-352 ĝŋħĺŇĝŅĺŇĻĺĔĶĮĶŃĴĺĸįĸĽĴĶĶĩĬŃĽŌĚ &9) 
  Module : High-performance Computing Engineer 
 240-353 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ &9) 
  Module : Cybersecurity Officer 

2) ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵȮ&Network and System 
Engineer) 
 240-331 ĝŋħĺŇĝŅĬńĔıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĭĬ 
  őĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗȮ &9) 
  Module : Mobile Applications Developer 
 240-352 ĝŋħĺŇĝŅĺŇĻĺĔĶĮĶŃĴĺĸįĸĽĴĶĶĩĬŃĽŌĚ &9) 
  Module : High-performance Computing Engineer 
 240-353 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ &9) 
  Module : Cybersecurity Officer 
 240-392 ĝŋħĺŇĝŅĺŇĻĺĔĶĶŃĭĭŀńĨőĬĴńĨŇĪŅĚŀŋĨĽŅľĔĶĶĴ 
  ĪňŗĪńĬĽĴńĵ &9) 
  Module : Modern Industrial Automation Engineer 
  
3) ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚȮ&Internet of Things 
Engineer) 
 240-372 ĝŋħĺŇĝŅĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸĶŃĭĭœŀőŀĪň &9) 
  Module : IoT Data Analyst 
 240-373 ĝŋħĺŇĝŅĬńĔıńĥĬŅŀŋĮĔĶĦƢœŀőŀĪňŐĭĭŒĝƟıĸńĚĚŅĬĨŜŗŅ 
  ŐĸŃŐĭĭŒĝƟĽņľĶńĭĽĺĴŒĽƞ &9) 
  Module : Wearable and Low Power IOT device   
  developer 

4) ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶľŋƞĬĵĬĨƢŐĸŃĮƤĠĠŅĮĶŃħŇļģƢȮ&Artificial Intelligence 
and RoboticȮEngineer) 
 240-332 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĔĴȮ &9) 
  Module : Game Designer and Developer 

 240-376 ĝŋħĺŇĝŅĬńĔıńĥĬŅŀŋĮĔĶĦƢœŀőŀĪňŐĭĭŒĝƟıĸńĚĚŅĬĨŜŗŅ 
  ŐĸŃŐĭĭŒĝƟĽņľĶńĭĽĺĴŒĽƞ &6) 
  Module : Wearable and Low Power IOT device   
  developer 
 241-251 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢŏıŊŗŀĔŅĶėĺĭėŋĴľŋƞĬĵĬĨƢ &4' 
  Module : Artificial Intelligence for Robot  
  Controlling  Ȯ 
 241-252 ĝŋħĺŇĝŅŏėĶŊŗŀĚěńĔĶĺŇĪńĻĬƢŀńěĜĶŇĵŃ    &4' 
  Module : Intelligent Machine Vision 
 241-351 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭĽŊŗŀĽńĚėĴŀŀĬœĸĬƢ &4' 
  Module : Artificial Intelligence for Social Media 
 241-352 ĝŋħĺŇĝŅĶŃĭĭŀńĨőĬĴńĨŇĪŅĚŀŋĨĽŅľĔĶĶĴŀńěĜĶŇĵŃ &4' 
  Module : Intelligent Industrial Automation  
 241-353 ĝŋħĺŇĝŅĶŃĭĭĬŇŏĺĻĮƤĠĠŅĮĶŃħŇļģƢ &4' 
  Module : Artificial Intelligence Ecosystem 
 241-354 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĭĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ (6) 
  Module : Artificial intelligence in Embedded  
  Systems  
 241-355 ĝŋħĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇŐĸŃ 
  őĴŏħĸĳŅļŅĕĬŅħŒľĠƞ (4) 
  Module : Natural Language Processing and Large  
  Language Model 
 241-356 ĝŋħĺŇĝŅĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
  ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ (6) 
  Module : Deep learning, design and applications 
 241-357  ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭėĺŅĴĴńŗĬėĚ 
  ĮĸŀħĳńĵœĞŏĭŀĶƢ (6) 
  Module : Artificial Intelligence for Cybersecurity 
 241-358 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢėĺŀĬĨńĴ (6) 
  Module : Quantum Artificial Intelligence 
 240-397 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗȮ &6) 
  Module : Mobile Robot Developer 
 240-398 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢĞŊŘŀĕŅĵľŋƟĬȮ &6) 
  Module : Stock Trading Robot Developer 
 
ľĶŊŀŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĔŅĶŒĬľńĺĕƟŀȮ0,1,1ȮŐĸŃŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮ
őħĵĴňľĬƞĺĵĔŇĨĶĺĴĔńĬŐĸƟĺœĴƞĨŗņĔĺƞŅȮ/0ȮľĬƞĺĵĔŇĨ 
 240-214Ȯ ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵȮ &1) 
  Data Communications and Networking 
 240-306 ŏėĶŊŀĕƞŅĵœĶƟĽŅĵŐĸŃŏėĸŊŗŀĬĪňŗȮ &1) 
  Wireless and Mobile Networks 
 240-309 œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃĔŅĶŏĝŊŗŀĴĨƞŀ &1) 
  Microcontroller and Interfacing 
 240-310 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīňȮ &1) 
  Algorithms: Design and Analysis 
 240-311 ėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃěŅĵŐĸŃŏĪėőĬőĸĵňŏĺŖĭȮ &1) 
  Distributed Computing and Web Technologies 
 240-323 ŀĚėƢĮĶŃĔŀĭĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭĨƞŀŏĬŊŗŀĚȮ &1) 
  Elements of Continuous Software   
  Development 
 240-340 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭĞňĴŀĽ &1) 
  CMOS VLSI Design 
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ĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0347 
 240-392 ĝŋħĺŇĝŅĺŇĻĺĔĶĶŃĭĭŀńĨőĬĴńĨŇĪŅĚŀŋĨĽŅľĔĶĶĴ 
  ĪňŗĪńĬĽĴńĵȮ &9) 
  Module : Modern Industrial Automation Engineer 
  
 240-393 ĝŋħĺŇĝŅĺŇĻĺĔĶŏėĶŊŗŀĚěńĔĶĺŇĪńĻĬƢħƟŅĬŀŋĨĽŅľĔĶĶĴ &9) 
  Module : Industrial Machine Vision Engineer 
 240-394 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢŏėĸŊŗŀĬĪňŗȮ &9) 
  Module : Mobile Robot Developer 
 240-395 ĝŋħĺŇĝŅĬńĔıńĥĬŅľŋƞĬĵĬĨƢĞŊŘŀĕŅĵľŋƟĬȮ &9) 
  Module : Stock Trading Robot Developer 
 
ľĶŊŀŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮěņĬĺĬȮ9ȮľĬƞĺĵĔŇĨ 
 240-214Ȯ ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵȮ &1) 
  Data Communications and Networking 
 240-306 ŏėĶŊŀĕƞŅĵœĶƟĽŅĵŐĸŃŏėĸŊŗŀĬĪňŗȮ &1) 
  Wireless and Mobile Networks 
 240-309 œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃĔŅĶŏĝŊŗŀĴĨƞŀ &1) 
  Microcontroller and Interfacing 
 240-310 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīňȮ &1) 
  Algorithms: Design and Analysis 
 240-311 ėŀĴıŇĺŏĨŀĶƢŐĭĭĔĶŃěŅĵŐĸŃŏĪėőĬőĸĵňŏĺŖĭȮ &1) 
  Distributed Computing and Web Technologies 
 240-312ȮėĺŅĴĴńŗĬėĚėŀĴıŇĺŏĨŀĶƢ &1) 
  Computer Security 
 240-322 ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ &1) 
  Data Engineer 
 240-323 ŀĚėƢĮĶŃĔŀĭĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭĨƞŀŏĬŊŗŀĚȮ &1) 
  Elements of Continuous Software   
  Development 
 240-340 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭĞňĴŀĽ &1) 
  CMOS VLSI Design 
 240-341Ȯ ĔŅĶŀŀĔŐĭĭĶŃĭĭİƤĚĨńĺȮ &1) 
  Embedded System Design 
 240-360 ŐĭĭěņĸŀĚŏėĶŊŀĕƞŅĵŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 
  ĮĶŃĽŇĪīŇĳŅıȮ &1) 
  Network Modeling and Performance Analysis 
 240-361 őıĶőĨėŀĸŏėĶŊŀĕƞŅĵȮ &1) 
  Network Protocols 
 240-362 ĔŅĶŏĕƟŅĶľńĽŐĸŃĭĸŖŀĔŏĝĬȮ &1) 
  Cryptography and Blockchain 
 240-380 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĳŅıȮ &1) 
  Signals and Image Processing 
 240-381 ĶŃĭĭėĺĭėŋĴħƟĺĵėŀĴıŇĺŏĨŀĶƢȮ &1) 
  Computer Control Systems 
 240-382 Signals and Systems  &1) 
  ĽńĠĠŅĦŐĸŃĶŃĭĭ 
 240-425 ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮ &1) 
  Data Mining and Applications 
 240-426 ĕńŘĬĨŀĬĺŇīňĕńŘĬĽŌĚȮ &1) 
  Advanced Algorithms 
 240-440 ľĸńĔĔŅĶĶŃĭĭĔŅĶĪņĚŅĬŐĭĭŏĺĸŅěĶŇĚȮ &1) 
  Principles of Real Time Systems 

 240-341Ȯ ĔŅĶŀŀĔŐĭĭĶŃĭĭİƤĚĨńĺȮ &1) 
  Embedded System Design 
 240-361 őıĶőĨėŀĸŏėĶŊŀĕƞŅĵȮ &1) 
  Network Protocols 
 240-362 ĔŅĶŏĕƟŅĶľńĽŐĸŃĭĸŖŀĔŏĝĬȮ &1) 
  Cryptography and Blockchain 
 240-380 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĳŅıȮ &1) 
  Signals and Image Processing 
 240-381 ĶŃĭĭėĺĭėŋĴħƟĺĵėŀĴıŇĺŏĨŀĶƢȮ &1) 
  Computer Control Systems 
 240-425 ŏľĴŊŀĚĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮ &1) 
  Data Mining and Applications 
 240-440 ľĸńĔĔŅĶĶŃĭĭĔŅĶĪņĚŅĬŐĭĭŏĺĸŅěĶŇĚȮ &1) 
  Principles of Real Time Systems 
 240-441 ĽĩŅĮƤĨĵĔĶĶĴŐĭĭĴńĸĨŇėŀĶƢŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮ &1) 
  Multi-Core Programming and Architecture 
 240-447 œĴőėĶőıĶŏĞĽŏĞŀĶƢĽĴĶĶĩĬŃĽŌĚȮ &1) 
  High Performance Microprocessors 
 240-480 ľĸńĔĔŅĶľŋƞĬĵĬĨƢȮ &1) 
  Principle of Robotics 
 240-486 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĪķļġňŐĸŃĮĢŇĭńĨŇȮ &1) 
  Computer Vision Theory and Practice 
 240-487 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸıĶƟŀĴĮƤĠĠŅĮĶŃħŇļģƢ (3) 
  Data analytics with Artificial Intelligence   
  companion  
 240-488 ĺŇĻĺĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĽŌƞĔŅĶŏĮƦĬĺŇĻĺĔĶįŌƟĮĶŃĔŀĭĔŅĶȮ (3) 
  Learning Engineering to  
  Entrepreneurial Engineers  
 02.+291 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ/ &1' 
  Special Topic in Computer Engineering I 
 02.+292 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ0 &1' 
  Special Topic in Computer Engineering II 
 02.+293 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 &1' 
  Special Topic in Computer Engineering III 
 02.+294 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ2 &1' 
  Special Topic in Computer Engineering IV 
 02.+295 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ3 &1' 
  Special Topic in Computer Engineering V 
 02.+296 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ4 &1' 
  Special Topic in Computer Engineering VI 
 02.+297 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ5 &2' 
  Special Topic in Computer Engineering VII 
 02.+298 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ6 &2' 
  Special Topic in Computer Engineering VIII 
 02/+27/ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ/ &1' 
  Special Topic in Artificial Intelligence  
  Engineering I 
 02/+270 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ0 &1' 
  Special Topic in Artificial Intelligence  
  Engineering II 
 02/+271 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ1 &1' 
  Special Topic in Artificial Intelligence  
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ĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0347 
 240-441 ĽĩŅĮƤĨĵĔĶĶĴŐĭĭĴńĸĨŇėŀĶƢŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮ &1) 
  Multi-Core Programming and Architecture 
 240-447 œĴőėĶőıĶŏĞĽŏĞŀĶƢĽĴĶĶĩĬŃĽŌĚȮ &1) 
  High Performance Microprocessors 
 240-460 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŀŇĬŏĪŀĶƢŏĬŖĨȮ &1) 
  Internet Programming 
 240-480 ľĸńĔĔŅĶľŋƞĬĵĬĨƢȮ &1) 
  Principle of Robotics 
 240-486 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĪķļġňŐĸŃĮĢŇĭńĨŇȮ &1) 
  Computer Vision Theory and Practice 

  Engineering III 
 02/+272 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ2 &1' 
  Special Topic in Artificial Intelligence  
  Engineering IV 
 02/+273 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ3 &1' 
  Special Topic in Artificial Intelligence  
  Engineering V 
 02/+274 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ4 &1' 
  Special Topic in Artificial Intelligence  
  Engineering VI 
 02/+275 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ5 &2' 
  Special Topic in Artificial Intelligence  
  Engineering VII 
 02/+276 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĮƤĠĠŅĮĶŃħŇļģƢȮ6 &2' 
  Special Topic in Artificial Intelligence  
  Engineering VIII 
 

1,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮȮľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗĽĬŒěĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵȮ
ĽĚĕĸŅĬėĶŇĬĪĶƢȮľĶŊŀĴľŅĺŇĪĵŅĸńĵŀŊŗĬȮȮĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮőħĵ
ėĺŅĴŏľŖĬĝŀĭĕŀĚľĸńĔĽŌĨĶ-ĽŅĕŅĺŇĝŅěņĬĺĬœĴƞĬƟŀĵĺƞŅȮ4ȮľĬƞĺĵĔŇĨ 

1,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮȮľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĪňŗĽĬŒěĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵȮ
ĽĚĕĸŅĬėĶŇĬĪĶƢȮľĶŊŀĴľŅĺŇĪĵŅĸńĵŀŊŗĬȮȮĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮőħĵ
ėĺŅĴŏľŖĬĝŀĭĕŀĚľĸńĔĽŌĨĶ-ĽŅĕŅĺŇĝŅěņĬĺĬœĴƞĬƟŀĵĺƞŅȮ4ȮľĬƞĺĵĔŇĨ 

2,ȮľĴĺħĺŇĝŅİƗĔĚŅĬȮőėĶĚĚŅĬŐĸŃĽľĔŇěĻŉĔļŅ 6ȮľĬƞĺĵĔŇĨ 
őħĵĬńĔĻŉĔļŅěŃĨƟŀĚŏĸŊŀĔĶŌĮŐĭĭĔŅĶĻŉĔļŅľĬŉŗĚŒĬĽŀĚĪŅĚŏĸŊŀĔĨƞŀœĮĬňŘ 
/,ȮőėĶĚĚŅĬ  
  
 02.+1.. ĔŅĶİƗĔĚŅĬȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ10.ȮĝńŗĺőĴĚ 
              Practical Training 
 02.+1.6 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ &0' 
  Computer Engineering Project Preparation 
 02.+2./ őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ/ &1' 
  Computer Engineering Project I 
 02.+2.0 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ0 &1' 
  Computer Engineering Project II 
0,ȮĽľĔŇěĻŉĔļŅȮȮ 
 02.+2.1Ȯ ŏĨĶňĵĴĽľĔŇěĻŉĔļŅ &/' 
  Pre-cooperative Education  
 02.+2.2Ȯ ĽľĔŇěĻŉĔļŅ &5' 
  Cooperative Education 

2,ȮľĴĺħĺŇĝŅİƗĔĚŅĬȮőėĶĚĚŅĬŐĸŃĽľĔŇěĻŉĔļŅ 5ȮľĬƞĺĵĔŇĨ 
őħĵĬńĔĻŉĔļŅěŃĨƟŀĚŏĸŊŀĔĶŌĮŐĭĭĔŅĶĻŉĔļŅľĬŉŗĚŒĬĽŀĚĪŅĚŏĸŊŀĔĨƞŀœĮĬňŘ 
/,ȮőėĶĚĚŅĬ  
 02.+1.. ĔŅĶİƗĔĚŅĬȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ10.ȮĝńŗĺőĴĚ 
              Practical Training 
 02.+1.1 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
  ŐĸŃĽľĔŇěĻŉĔļŅ &/' 
  Computer Engineering Project  
  and Cooperative education Preparation 
 02.+2./ őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ/ &1' 
  Computer Engineering Project I 
 02.+2.0 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ0 &1' 
  Computer Engineering Project II 
0,ȮĽľĔŇěĻŉĔļŅȮȮ 
 02.+1.1 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 
  ŐĸŃĽľĔŇěĻŉĔļŅ &/' 
  Computer Engineering Project  
  and Cooperative education Preparation 
 02.+2.2Ȯ ĽľĔŇěĻŉĔļŅ &4' 
  Cooperative Education 
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ĳŅėįĬĺĔȮĠ.  

ĳŅĶŃĚŅĬĽŀĬŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶĪŋĔėĬ 
1. ĶĻ.ħĶ. ĮƤĠĠĵĻȮœĝĵĔŅĿ 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮ  ĮĶ.ħ. (ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ) ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

 1.1 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
  240-221 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚŁŅĶƢħŐĺĶƢ 1(0-2-1) 
  240-212 ĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬ 2((2)-0-4) 
  240-228 ħŇěŇĪńĸȮĨĶĶĔŃȮŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 3((3)-0-6) 
  240-227 ĝŋħĺŇĝŅĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ  4((3)-2-7) 
  240-315 ĝŋħĺŇĝŅĬńĔıńĥĬŅĶŃĭĭİƤĚĨńĺ 6((4)-4-10) 
  240-309 œĴőėĶėŀĬőĪĶĸŏĸŀĶƢŐĸŃĔŅĶŏĝŊŗŀĴĨƞŀ 3((3)-0-6) 
  240-441 ĽĩŅĮƤĨĵĔĶĶĴŐĭĭĴńĸĨŇėŀĶƢŐĸŃĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮ 3((3)-0-6) 
  240-447 œĴőėĶőıĶŏĞĽŏĞŀĶƢĽĴĶĶĩĬŃĽŌĚȮ 3((3)-0-6) 
  241-354 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĭĬĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ 4&&2'+2+/.' 
  240-303 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 1(0-1-0) 
  240-401 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 3(0-9-0) 
  240-402 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ2 3(0-9-0) 
  240-404 ĽľĔŇěĻŉĔļŅ 6(0-30-0) 

 1.2 įĸĚŅĬĺŇěńĵŐĸŃ/ľĶŊŀȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
  įĸĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
  [1] Oo, N. Z. and Chaikan, P., " Power Efficient Strassen's Algorithm using AVX512 and 
OpenMP in a Multi-core Architecture," ECTI Transactions on Computer and Information Technology, 
Vol. 17, No. 1, January, 2023, pp.46-59. 
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2. ĶĻ,ħĶ,ŐĽĚĽŋĶňĵƢȮĺĽŋıĚĻƢŀńĵĵŃ 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮ  Ph.D. (Computer Science), Portland State University, U.S.A. 

 2.1 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
  240-122 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ 1(0-2-1) 
  02.+1/2 ĝŋħĺŇĝŅŏěƟŅľĬƟŅĪňŗėĺŅĴĴńŗĬėĚœĞŏĭŀĶƢ 4((3)-2-7) 
  02.+140 ĔŅĶŏĕƟŅĶľńĽŐĸŃĭĸŖŀĔŏĝĬȮ 1&&1'+.+4' 
  02.+001 ĝŋħĺŇĝŅįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ 4&&2'+2+/.' 
  02.+132 ĝŋħĺŇĝŅĺŇĻĺĔĶőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŀĕƞŅĵ 4&&2'+2+/.' 
  02.+/03 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĺŖĭ 4&&2'+2+/.' 
  02/+135 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢ 4&&2'+2+/.' 
  240-303 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 1(0-1-0) 
  240-401 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 3(0-9-0) 
  240-402 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ2 3(0-9-0) 
  240-404 ĽľĔŇěĻŉĔļŅ 6(0-30-0) 

 2.2 įĸĚŅĬĺŇěńĵŐĸŃ/ľĶŊŀȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
  įĸĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
  [1] Choosang, P., Vasupongayya, S., Chochiang, K., ŴSecure Fingerprint Identification for 
Unconscious Personal Health Record Users During an Emergency Situation,ŵ Journal of Computer 
Science, Volume 20, Issue 9, 2024, pp. 964 - 971. 
  [2] Tawaranurak, K., Kamolphiwong, S., Sae-wong, S., Vasupongayya, S., Kamolphiwong, 
T., Bumrungsena, C., and Chaiyarukjirakun, V., ŴValidity of a New Prediction Model to Identify  
Patients at Risk for Obstructive Sleep Apnea Hypopnea Syndrome,ŵ Ear Nose Throat Journal (Open 
Access), Volume 102, Issue 1, January 2023, pp. 52 ů 57. 
  [3] Thongkaew, K., Vasupongayya, S., Phongsooknirun, J., Loywirat, T., ŴData Analytics 
for Admission Process: Bachelor of Engineering Program,ŵ Advances in Transdisciplinary Engineering, 
2023, 41, pp. 671ů680. 
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3. įĻ,ħĶ,ĬŇėĴȮĽŋĺĶĶĦĺĶ 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħ  Ph.D. (Physics), Universite Paris-Sud 11, İĶńŗĚŏĻĽ 

 3.1  ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
  200-116 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮĽņľĶńĭĺŇĻĺĔĶ 3((2)-2-5) 
  240-122 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ 1(0-2-1) 
  241-252 ĝŋħĺŇĝŅŏėĶŊŗŀĚěńĔĶĺŇĪńĻĬƢŀńěĜĶŇĵŃ 6((4)-4-10) 
  241-352 ĝŋħĺŇĝŅĶŃĭĭŀńĨőĬĴńĨŇĪŅĚŀŋĨĽŅľĔĶĶĴŀńěĜĶŇĵŃ 6((4)-4-10) 
  240-380 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĳŅıȮ 3((3)-0-6) 
  240-486 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĪķļġňŐĸŃĮĢŇĭńĨŇȮ 3((3)-0-6) 
  02/+133 ĝŋħĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇŐĸŃőĴŏħĸĳŅļŅĕĬŅħŒľĠƞ 2&&1'+0+5' 
  02/+134 ĝŋħĺŇĝŅĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ 4&&2'+2+/.' 
  241-358 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢėĺŀĬĨńĴ 6((4)-4-10) 
  240-303 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 1(0-1-0) 
  240-401 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 3(0-9-0) 
  240-402 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ2 3(0-9-0) 
  240-404 ĽľĔŇěĻŉĔļŅ 6(0-30-0) 

 3.2 įĸĚŅĬĺŇěńĵŐĸŃ/ľĶŊŀȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
  įĸĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
  [1] Thu, M. and Suvonvorn, N., ŴRALLȮ?pafgrcarspcȮdmpȮN_prg_jȮMaajsqgmlȮF_lbjgleȮglȮ
Pedestrian Classification,ŵȮGlrcpl_rgml_jȮHmspl_jȮmdȮN_rrcplȮPcamelgrgmlȮ_lbȮ?prgdgag_jȮGlrcjjgeclac*Ȯ
Volume 37, Issue 101, August 2023, Article number 2350025,Ȯpp.1-23. 
  [2] Thu, M., Suvonvorn, N., and Kittiphattanabawon, L,*ȮŴPedestrian classification on 
transfer learning based deep convolutional neural network for partial occlusion handling*ŵ 
International Journal of Electrical and Computer Engineering (IJECE), Vol. 13, No. 3, June 2023, pp. 
2812-2826. 
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4. įĻ,ȮīńĝĝńĵȮŏŀƟĚĜƟĺĬ 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮ M.Sc. (Computer Science), National University of Singapore, Singapore. 

 4.1  ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
  240-122 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ 1(0-2-1) 
  240-214 ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵȮ 3((3)-0-6) 
  240-223 ĝŋħĺŇĝŅįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵ 6((4)-4-10) 
  240-354 ĝŋħĺŇĝŅĺŇĻĺĔĶőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏėĶŊŀĕƞŅĵ 6((4)-4-10) 
  240-361 őıĶőĨėŀĸŏėĶŊŀĕƞŅĵȮ 3((3)-0-6) 
  02/+135 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢ 4&&2'+2+/.' 
  240-303 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 1(0-1-0) 
  240-401 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 3(0-9-0) 
  240-402 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ2 3(0-9-0) 
  240-404 ĽľĔŇěĻŉĔļŅ 6(0-30-0) 

 4.2 įĸĚŅĬĺŇěńĵŐĸŃ/ľĶŊŀȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
  įĸĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
  Rattanavipanon, N., Ponnoprat, D., Ochiai, H., Tantayakul, K., and Angchuan, T., 
ŴBetecting Anomalous LAN Activities under Differential Privacy," Security and Communication 
Networks, 2022, Article number 1403200, pp. 1-15. 
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5. ŀ,ȮŏĽĔĽĶĶėƢȮĽŋĺĶĶĦĴĦň 
 ĺŋĥŇĔŅĶĻŉĔļŅĽŌĚĽŋħȮ  D,E,A, &Gldmpk_rgosc'*ȮSlgtcpqgréȮJwmlȮG*ȮDp_lac, 

 5.1  ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ 
  200-116 ıŊŘĬģŅĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮĽņľĶńĭĺŇĻĺĔĶ 3((2)-2-5) 
  02.+/03 ĝŋħĺŇĝŅĬńĔıńĥĬŅŐĸŃŀŀĔŐĭĭŏĺŖĭ 4&&2'+2+/.' 
  02.+/04 ĝŋħĺŇĝŅőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĕńŘĬĨŀĬĺŇīňȮŐĸŃőĮĶŐĔĶĴ 4&&2'+2+/.' 
  240-310 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīňȮ 3((3)-0-6) 
  240-122 ĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚĞŀĲĨƢŐĺĶƢ 1(0-2-1) 
  02/+135 ĝŋħĺŇĝŅĮƤĠĠŅĮĶŃħŇļģƢĽņľĶńĭėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢ 4&&2'+2+/.' 
  240-303 ŏĨĶňĵĴĔŅĶőėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĽľĔŇěĻŉĔļŅ 1(0-1-0) 
  240-401 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ1 3(0-9-0) 
  240-402 őėĶĚĚŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ2 3(0-9-0) 
  240-404 ĽľĔŇěĻŉĔļŅ 6(0-30-0) 

 5.2 įĸĚŅĬĺŇěńĵŐĸŃ/ľĶŊŀȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5 ĮƖȮ 
  įĸĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
  [1] ĮĶŃĦňĨȮĽƞĚĺńĥĬŅ, ĬŅĶňĶńĨĬƢȮıŋĪīĔŌĸ, ŏĵŅĺĦňĵƢȮĝŌĕņ, ĶŋĞĨŅȮĽŅŐĸŃ, ŏĵŅĺħňȮıĸńĭĝƞĺĵ, ĔķļġŅȮ
ıĶľĴĴŋĦň, ŏıŖĝĶĶńĨĬƢȮĽŋĶŇĵŃœĝĵ, ŏĽĔĽĶĶėƢȮĽŋĺĶĶĦĴĦň*ȮŴĔŅĶıńĥĬŅĬĺńĨĔĶĶĴȮEMSPlus ĭĬŐıĸĨĲŀĶƢĴŀŀĬœĸĬƢ
ĽņľĶńĭŐěƟĚĶŅĵĸŃŏŀňĵħĕŀĚįŌƟĮƙĺĵĜŋĔŏĜŇĬĸƞĺĚľĬƟŅŒľƟĔńĭľƟŀĚĜŋĔŏĜŇĬ8ȮĔŅĶĻŉĔļŅĬņĶƞŀĚŵ*ȮĺŅĶĽŅĶĴľŅĺŇĪĵŅĸńĵ
ĬĶŅīŇĺŅĽĶŅĝĬėĶŇĬĪĶƢ, ĮƖĪňŗȮ15, ĜĭńĭĪňŗ3, ĔńĬĵŅĵĬȮůīńĬĺŅėĴ 2566, 42-63. 
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ĳŅėįĬĺĔȮȮġ 

ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĝńŘĬĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0348 
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