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ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ȮȮȮ- 1 - ȮȮȮȮ 

ĽŅĶĭńĠ 
ŏĶŊŗŀĚ ľĬƟŅ 
ľĴĺħĪňŗȮ1ȮĕƟŀĴŌĸĪńŗĺœĮ  
1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 1 
2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 1 
3. ĺŇĝŅŏŀĔ/ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃľĸńĔĽŌĨĶ 1 
4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 1 
5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 1 
6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 2 
7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 2 
8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 2 
9. ĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

3 

10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 5 
11. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 5 
12. įĸĔĶŃĪĭěŅĔȮĕƟŀȮ11.1ȮŐĸŃĕƟŀȮ11.2ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚ
ĽĩŅĭńĬ 

5 

13. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬ 6 
ľľĴĺħĪňŗȮ2ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ  

1. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 10 
2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 11 
ľĴĺħĪňŗȮ3ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ  
1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 12 
2. ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 12 
3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 14 
4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬ' 35 
5. ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 57 
ľĴĺħĪňŗȮ4ȮįĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ  
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 59 
2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ &ľĴĺħĺŇĝŅŏĜıŅŃ' 60 
3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ
&Curriculum Mapping) 
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 ĽŅĶĭńĠȮ&Ĩƞŀ'  

ŏĶŊŗŀĚ ľĬƟŅ 
ľĴĺħĪňŗȮ5ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ  
1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 74 
2. ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 74 
3. ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 74 
ȮľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ  

1. ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 75 
2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 75 
ľĴĺħĪňŗȮ7ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ  

1. ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 76 
2. ĭńĦĤŇĨ 76 
3. ĬńĔĻŉĔļŅ 77 
4. ŀŅěŅĶĵƢ 77 
5. ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 78 
6. ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 80 
7. ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators) 80 
ľĴĺħĪňŗȮ8ȮĔŅĶĮĶŃŏĴŇĬȮŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ  
1. ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 82 
2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 82 
3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 82 
4. ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 82 
ĳŅėįĬĺĔ  
Ĕ ŏŀĔĽŅĶŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ-ĶŅĵĺŇĝŅĔńĭŏĔĦĤƢĕŀĚĽĳŅĺŇĝŅĝňı 84 
ĕ ŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗĽŃĪƟŀĬȮ 

Active Learning 
85 

ė ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĔńĭŀĚėƢėĺŅĴĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮ 
ĽŅĕŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢ ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 

87 

Ě ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶň 90 
ě ĶŃŏĭňĵĭėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĺƞŅħƟĺĵĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 104 
Ĝ ĽŜŅŏĬŅĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ĺƞŅħƟĺĵŏĶŊŗŀĚĔŅĶŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļıŊŘĬģŅĬĽŜŅľĶńĭ
ĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅ 2551 ŏĮƦĬĨƟĬœĮ 

105 
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ĽŅĶĭńĠȮ&Ĩƞŀ' 
ŏĶŊŗŀĚ ľĬƟŅ 
ĳŅėįĬĺĔ  
ĝ ŏŀĔĽŅĶŏĮĶňĵĭŏĪňĵĭľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ 106 
Ğ ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 117 
ğ ĕƟŀĴŌĸŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢıŇŏĻļ 126 
Ġ ĕƟŀŏĽĬŀŐĬŃĕŀĚĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 145 
ġ ŐĬĺĪŅĚĔŅĶĭĶŇľŅĶŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅ 148 
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ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮȮȮȮȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ,,,,,,,,,, 
 

 
ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ ȮȮȮȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĺŇĪĵŅŏĕĨ-ėĦŃ-ĳŅėĺŇĝŅȮȮȮȮĺŇĪĵŅŏĕĨľŅħŒľĠƞȮȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮ 

 

ľĴĺħĪňŗȮ/ ĕƟŀĴŌĸĪńŗĺœĮ 

1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ   
ĳŅļŅœĪĵ8Ȯ ȮȮľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ  
ĳŅļŅŀńĚĔķļ8Ȯ ȮȮBachelor of Engineering Program in Materials Engineering  
  
 

2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅȮȮ 

ĳŅļŅœĪĵȮȮȮȮȮȮȮ ĝŊŗŀŏĨŖĴȮ&œĪĵ'8 ĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ &ĺŇĻĺĔĶĶĴĺńĽħŋ' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĝŊŗŀĵƞŀȮ&œĪĵ'8 ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴĺńĽħŋ)  

ĳŅļŅŀńĚĔķļȮȮȮ ĝŊŗŀŏĨŖĴȮ&ŀńĚĔķļ'8ȮȮȮȮBachelor of Engineering (Materials Engineering)   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĝŊŗŀĵƞŀȮ&ŀńĚĔķļ'8ȮȮȮȮȮB.Eng. (Materials Engineering)  

 

3. ĺŇĝŅŏŀĔ   
œĴƞĴň 
 

4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
147 ȮľĬƞĺĵĔŇĨ 

 

5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
5.1 ĶŌĮŐĭĭȮ 
ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĔŅĶȮľĸńĔĽŌĨĶȮ4ȮĮƖȮ 

5.2 ĳŅļŅĪňŗŒĝƟ 
ŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 

5.3 ĔŅĶĶńĭĬńĔĻŉĔļŅ 
ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶň  
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10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 
ȮȮȮȮȮȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮĺŇĪĵŅŏĕĨľŅħŒľĠƞȮ 
 

11. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
11.1 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 
ĔŅĶıńĥĬŅŏĪėőĬőĸĵňĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺŏĬŊŗŀĚěŅĔĴňĔŅĶėƟĬıĭȮĽńĚŏėĶŅŃľƢŐĸŃĮĶŃħŇļģƢĽŇŗĚŒľĴƞŕȮ

ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮœħƟŐĔƞȮĔŅĶėƟĬıĭĺƞŅŏĴŊŗŀĪŜŅŒľƟőėĶĚĽĶƟŅĚĕŀĚĺńĽħŋŏĸŖĔĸĚœĮĩŉĚĶŃħńĭĬŅőĬŏĴĨĶȮĺńĽħŋěŃĴňıķĨŇĔĶĶĴ
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ıĸńĚĚŅĬĪħŐĪĬĪňŗĵńŗĚĵŊĬŐĸŃŏĪėőĬőĸĵňĽŃŀŅħĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĪŋĔĕńŘĬĨŀĬĕŀĚĔŅĶįĸŇĨȮĔŅĶŒĝƟĚŅĬȮŐĸŃĔŅĶĬŜŅ
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ĵńĚĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬĔŅĶĪŜŅĚŅĬȮĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĴňŐĬĺėŇħŏıŊŗŀœĴƞŒľƟŏĔŇħĮƤĠľŅĨƞŀĽŇŗĚŐĺħĸƟŀĴȮ
ŏĕƟŅŒěĩŉĚĴŅĨĶģŅĬĨƞŅĚŕȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟėŀĴıŇĺŏĨŀĶƢĔńĭĚŅĬŒĬŀŅĝňıœħƟŏĮƦĬŀĵƞŅĚħňȮĶĺĴĪńŘĚŏĮƦĬįŌƟĪňŗĴň
ĔŅĶĽŊŗŀĽŅĶħňȮŒİƙĶŌƟȮȮĴňěĶŇĵīĶĶĴȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚȮıńĥĬŅŀĚėƢĔĶȮŐĸŃıńĥĬŅĮĶŃŏĪĻœħƟ 

 
12. įĸĔĶŃĪĭěŅĔȮĕƟŀȮ//.1 ŐĸŃĕƟŀȮ//,0ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 

12.1 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ  
įĸĔĶŃĪĭěŅĔĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔĪńŘĚŒĬŏĝŇĚŏĻĶļģĔŇěŐĸŃĽńĚėĴȮěŜŅŏĮƦĬĨƟŀĚıńĥĬŅľĸńĔĽŌĨĶŒĬŏĝŇĚĶŋĔĪňŗĴň

ĻńĔĵĳŅıŐĸŃĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬœħƟĨŅĴĺŇĺńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňȮőħĵĔŅĶįĸŇĨĭŋėĸŅĔĶĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮĪňŗĴň
ėĺŅĴőħħŏħƞĬŐĸŃıĶƟŀĴĪňŗěŃıńĥĬŅŀŋĨĽŅľĔĶĶĴȮħƟĺĵŏĪėőĬőĸĵňŐĸŃĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŏĝŇĚĺŇĻĺĔĶĶĴȮ 
ȮȮȮȮȮȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮěŉĚœħƟħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĔŅĶĻŉĔļŅŒľƟĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚ
ĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňȮŏĮƦĬœĮĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅŐĸŃĮĶŃŏĪĻȮĶĺĴœĮĩŉĚĳŌĴŇĳŅėȮŒĬ
ĶŌĮŐĭĭĕŀĚȮAECȮĪňŗĔŜŅĸńĚĴňĔŅĶĕĵŅĵĨńĺĪŅĚŀŋĨĽŅľĔĶĶĴȮĶĺĴĪńŘĚŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅŐĸŃĶŃŏĭňĵĭĽĳŅĺŇĻĺĔĶĺƞŅħƟĺĵĶŅĵĺŇĝŅŐĸŃŏĬŊŘŀľŅĺŇĝŅĪňŗ
ĽĳŅĺŇĻĺĔĶȮěŃŒľƟĔŅĶĶńĭĶŀĚĮĶŇĠĠŅŐĸŃĔŅĶĕŀŒĭĮĶŃĔŀĭĺŇĝŅĝňıĪŅĚĺŇĻĺĔĶĶĴȮőħĵŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮœħƟ
ĭĶĶěŋĶŅĵĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴŐĸŃĺŇĝŅĝňıȮĪňŗįŌƟŏĶňĵĬĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬŒĬĽŅĕŅĪňŗĨĬŏŀĚĽĬŒěȮĨĸŀħĩŉĚœħƟ
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ĮĶńĭĮĶŋĚĺŇĝŅĪňŗĴňĮĢŇĭńĨŇĔŅĶȮĔŅĶİƗĔĚŅĬȮĶĺĴĪńŘĚĔŅĶŏĶňĵĬĶŌƟŐĭĭȮWork-Integrated Learning ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴň
őŀĔŅĽŒĬĔŅĶĪŜŅĮĢŇĭńĨŇĔŅĶĴŅĔĕŉŘĬȮŏĽĶŇĴėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅĪŅĚĪķļġňȮŀňĔĪńŘĚĴňėĺŅĴŏĕƟŅŒěŒĬįĸĔĶŃĪĭĪŅĚ
ĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĺŇĝŅĝňıȮȮěŉĚœħƟĭĶĶěŋĺŇĝŅĪňŗĴňĔŅĶĽƞĚŏĽĶŇĴĔŇěĔĶĶĴħƟŅĬěĶŇĵīĶĶĴŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅœħƟĨĶŃľĬńĔĩŉĚľĸńĔŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŒĬĽńĚėĴĨŅĴľĸńĔěĶĶĵŅĴŅĔĕŉŘĬ 
 

12.2 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ  
ĔŅĶıńĥĬŅľĸńĔĽŌĨĶœħƟĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗŏĬƟĬĔŅĶŏĮƦĬĴľŅĺŇĪĵŅĸńĵĺŇěńĵȮŏıŊŗŀĔŅĶĽĶƟŅĚ

ėĺŅĴŏĮƦĬŏĸŇĻŒĬĔŅĶĮĶŃĵŋĔĨƢŏĪėőĬőĸĵňȮĶĺĴœĮĩŉĚıńĥĬŅĬĺńĨĔĶĶĴȮŀňĔĪńŘĚĵńĚŏĮƦĬĳŅĶŃľĬŉŗĚĕŀĚıńĬīĔŇěħƟŅĬĔŅĶ
įĸŇĨĭńĦĤŇĨĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶĬňŘœħƟĶńĭėĺŅĴĶƞĺĴĴŊŀěŅĔėĦŃ
ĨƞŅĚŕŒĬĽĩŅĭńĬŏĝƞĬȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇĪĵŅĔŅĶěńħĔŅĶȮĻŇĸĮĻŅĽĨĶƢȮŐĸŃįŌƟŏĶňĵĬŒĬĽŅĕŅŀŊŗĬĽŅĴŅĶĩŏĶňĵĬĶƞĺĴĭŅĚĺŇĝŅ
ŒĬľĸńĔĽŌĨĶœħƟ 

 

13. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ 
13.1 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ  
ěŜŅĬĺĬȮ35ȮĶŅĵĺŇĝŅȮœħƟŐĔƞ 
/'ȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮěŜŅĬĺĬȮ/.ȮĶŅĵĺŇĝŅȮėŊŀ 

332-103 ĲƕĽŇĔĽƢĪńŗĺœĮȮ1 3(3-0-6) 
 General Physics I  

332-113 ĮĢŇĭńĨŇĲƕĽŇĔĽƢĪńŗĺœĮ 1 1(0-2-/) 
 General Physics Laboratory I  

332-104 ĲƕĽŇĔĽƢĪńŗĺœĮȮ2 3(3-0-6) 
 General Physics II  

332-114 ĮĢŇĭńĨŇĲƕĽŇĔĽƢĪńŗĺœĮȮ2 1(0-2-/) 
 General Physics Laboratory II  

324-103 ŏėĴňĪńŗĺœĮ 3(3-0-6) 
 General Chemistry  

325-103 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ 1(0-3-0) 
 General Chemistry Laboratory  

322-171 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢȮĔŅĵĳŅıȮ/ 3(3-0-6) 
 Physical Science Mathematics I  

322-172 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢȮĔŅĵĳŅıȮ2 3(3-0-6) 
 Physical Science Mathematics II  

322-271 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢȮĔŅĵĳŅıȮ3 3(3-0-6) 
 Physical Science Mathematics III  
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315-201 ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĽńĚėĴ 3(3-0-6) 
 Science, Technology, and Society  

2) ėĦŃĻŇĸĮĻŅĽĨĶƢȮěŜŅĬĺĬȮ10ȮĶŅĵĺŇĝŅȮėŊŀ 
(67.-/.. ĳŅļŅŀńĚĔķļŏĨĶňĵĴėĺŅĴıĶƟŀĴ 1&/-2-2' 

 Preparatory Foundation English  
890-101 ĔŅĶĲƤĚŐĸŃıŌħĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 3(2-2-5) 

 Fundamental English Listening and Speaking  
890-102 ĔŅĶŀƞŅĬŐĸŃŏĕňĵĬĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 3(3-0-6) 

 Fundamental English Reading and Writing  
895-135 ĽŋĬĪĶňĵĻŅĽĨĶƢŐľƞĚĝňĺŇĨ 1&0-0-3' 

 Life Aesthetics   
895-171 ĳŌĴŇĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨ 3(2-2-5) 

 Wisdom of Living  
xxx-xxx ıĸĻŉĔļŅ 1 1(x-y-z) 
xxx-xxx ıĸĻŉĔļŅ 2 1(x-y-z) 
xxx-xxx ĺŇĝŅŏĸŊŀĔĳŅļŅŀńĚĔķļ 3(x-y-z) 
xxx-xxx ĺŇĝŅŏĸŊŀĔĳŅļŅŀŊŗĬŕ 3(x-y-z) 
xxx-xxx ĺŇĝŅŏĸŊŀĔĔĸŋƞĴĴĬŋļĵĻŅĽĨĶƢľĶŊŀĽńĚėĴĻŅĽĨĶƢ 3(x-y-z) 

(ȮľĴŅĵŏľĨŋȮĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļŏĨĶňĵĴėĺŅĴıĶƟŀĴŐĸŃĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮĔĸŋƞĴĺŇĝŅĳŅļŅȮ
&ĭńĚėńĭ'ȮŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

3) ĻŌĬĵƢĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĔŅĶŏĶňĵĬĶŌƟȮěŜŅĬĺĬȮ/ȮĶŅĵĺŇĝŅȮ 
001-/./ ŀŅŏĞňĵĬĻŉĔļŅ 3(2-2-5) 

 ASEAN Studies  
4) ėĦŃıĵŅĭŅĸĻŅĽĨĶƢȮěŜŅĬĺĬȮ1ȮĶŅĵĺŇĝŅȮėŊŀ 

001-131 ĽŋĕĳŅĺŃĔŅĵŐĸŃěŇĨ 3(2-2-5) 
 Healthy Body and Mind  

5) ėĦŃŏĻĶļģĻŅĽĨĶƢȮěŜŅĬĺĬȮ1ȮĶŅĵĺŇĝŅȮėŊŀ 
654-/.0 ľĸńĔŏĻĶļģĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 3(3-0-6) 

 Principles of Economics and Application  
6) ėĦŃĬŇĨŇĻŅĽĨĶƢȮěŜŅĬĺĬȮ/ȮĶŅĵĺŇĝŅȮėŊŀ 

874-194 ĔġľĴŅĵŏıŊŗŀĔŅĶĮĶŃĔŀĭŀŅĝňıŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮ 3(3-0-6) 
 Law Relating to Occupations & Everyday life 
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7) ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮěŜŅĬĺĬȮ2ȮĶŅĵĺŇĝŅȮėŊŀ 
210-202 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴœĲĲƚŅŏĭŊŘŀĚĨƟĬ 1(0-3-0) 

 Basic Electrical Engineering Laboratory  
211-211 ľĸńĔĴŌĸĺŇĻĺĔĶĶĴœĲĲƚŅ 3(3-0-6) 

 Fundamentals of Electrical Engineering  
8) ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮěŜŅĬĺĬȮ1ȮĶŅĵĺŇĝŅȮėŊŀ 

216-111 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮ1 3(2-3-4) 
 Engineering Drawing I  

9) ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴőĵīŅȮěŜŅĬĺĬ 1ȮĶŅĵĺŇĝŅȮėŊŀ 
221-101 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ1 3(3-0-6) 

 Engineering Mechanics I  
10) ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮěŜŅĬĺĬȮ2ȮĶŅĵĺŇĝŅȮėŊŀ 

240-101 ŐĬŃĬŜŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ 3(2-2-5) 
 Introduction to Computer Programming  

11) ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶȮěŜŅĬĺĬȮ4ȮĶŅĵĺŇĝŅȮėŊŀ 
ȮȮ225-251 ĽĩŇĨŇĺŇĻĺĔĶĶĴȮ1 1&1-.-4' 

 Engineering Statistics I  
ȮȮ225-331 ĔŅĶėĺĭėŋĴėŋĦĳŅı 3(3-0-6) 

 Quality Control  
  225-346 ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬ  3(3-0-6) 
 Production and Operations Management  
  226-215 ĔĶŃĭĺĬĔŅĶįĸŇĨĕńŘĬıŊŘĬģŅĬ 2(1-3-2) 
 Basic Manufacturing Processes  

12) ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮěŜŅĬĺĬȮ/ȮĶŅĵĺŇĝŅ 
0..-/./ ŐĬŃĬŜŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 1(1-0-2) 

 Introduction to Engineering  
13) ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮěŜŅĬĺĬȮ1ȮĶŅĵĺŇĝŅȮėŊŀ 

  236-200 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 2(2-0-4) 
 Introduction to Mining and Materials Engineering  
 
 

  

13.2 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 
œĴƞĴň 
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13.3ȮĔĸŋƞĴĺŇĝŅ-ĶŅĵĺŇĝŅŏıŊŗŀĭĶŇĔŅĶŒľƟĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚŏĶňĵĬ 
ěŜŅĬĺĬȮ4ȮĶŅĵĺŇĝŅȮœħƟŐĔƞ 

  238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 3(3-0-6) 
 Engineering Materials  
238-2.1 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 3(3-0-6) 

 Thermodynamics of Materials  
238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 3(3-0-6) 

 Chemistry for Mining and Materials Engineers  
018-10/ őĸľĔĶĶĴŏėĴň 3(3-0-6) 

 Chemical Metallurgy  
   

13.4 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 
ħŜŅŏĬŇĬĔŅĶőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮŐĸŃ/ľĶŊŀȮľńĺľĬƟŅĳŅėĺŇĝŅ-ĶŀĚľńĺľĬƟŅĳŅėĺŇĝŅĪňŗĶńĭįŇħĝŀĭȮ

őħĵĪŜŅĚŅĬĮĶŃĽŅĬĔńĭŀŅěŅĶĵƢįŌƟĽŀĬȮŀŅěŅĶĵƢįŌƟĮĶŃĽŅĬĚŅĬŒĬĶŅĵĺŇĝŅĪňŗĴňįŌƟĽŀĬľĸŅĵėĬȮŐĸŃİƙŅĵĺŇĝŅĔŅĶȮėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ ŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬŀĵŌƞĳŅĵŒĨƟĔġŏĔĦĤƢĕŀĚİƙŅĵĺŇĝŅĔŅĶŐĸŃĔŅĶĻŉĔļŅȮ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
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ľĴĺħĪňŗ 0 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

1. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ  
1.1 ĮĶńĝĠŅ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĻĺĔĶĶĴĺńĽħŋȮĴŋƞĚŏĬƟĬįĸŇĨĭńĦĤŇĨŒľƟĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮĪńŘĚĳŅė

ĪķļĢňŐĸŃĮĢŇĭńĨŇȮĴŋƞĚŏĬƟĬŏĪėőĬőĸĵňŒľĴƞĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĺńĽħŋȮĪńŘĚŒĬŏĝŇĚĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢ
ĔŅĶŒĝƟĚŅĬĺńĽħŋŏĝŇĚĺŇĻĺĔĶĶĴȮĶĺĴĪńŘĚĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮœħƟĶńĭĔŅĶıńĥĬŅĨĬȮŏıŇŗĴıŌĬėĺŅĴĶŌƟěŅĔĔŅĶĺŇěńĵŐĸŃěŅĔ
ŀŋĨĽŅľĔĶĶĴěĶŇĚȮĴňėĺŅĴıĶƟŀĴŒĬĔŅĶĪŜŅĚŅĬȮŐĔƟĮƤĠľŅœħƟĚƞŅĵȮĨĶĚěŋħȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩĴŅŒĝƟ
ŒĬĔŅĶıńĥĬŅŀĚėƢĔĶȮŐĸŃĮĶŃŏĪĻȮĶĺĴĪńŘĚĳŌĴŇĳŅėȮASEAN ŒĬĶŌĮŐĭĭĕŀĚĮĶŃĝŅėĴŏĻĶļģĔŇěŀŅŏĞňĵĬȮľĶŊŀȮAEC 
ŒľƟĽŀħėĸƟŀĚĔńĭĽĳŅıŏĻĶļģĔŇěŐĸŃŏĪėőĬőĸĵňĪňŗŏĮĸňŗĵĬŐĮĸĚœĮ 

1.2 ėĺŅĴĽŜŅėńĠ 
ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĨŀĭĽĬŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚħƟŅĬĽńĚėĴŐĸŃŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵȮĔĸŋƞĴĮĶŃŏĪĻ

ŀŅŏĞňŗĵĬȮŐĸŃĮĶŃŏĪĻĨƞŅĚŕȮĶĺĴĪńŘĚĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅĔŅĶĕŅħŐėĸĬĕŀĚĭŋėĸŅĔĶŒĬŀŋĨĽŅľĔĶĶĴ 

1.3 ĺńĨĩŋĮĶŃĽĚėƢȮ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨ ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋȮȮĞŉŗĚŏĮƦĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0339ȮĴň

ĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀįĸŇĨĭńĦĤŇĨŒľƟĴňėŋĦĽĴĭńĨŇħńĚĨƞŀœĮĬňŘȮȮ 
/,ȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňĽńĴĴŅėŅĶĺŃȮĶŌƟěńĔĔŅĸŏĪĻŃȮŐĸŃĪŜŅľĬƟŅĪňŗŏĮƦĬıĸŏĴŊŀĚħňȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮ

ĺŇĝŅĝňıȮŐĸŃĨƞŀĽńĚėĴŐĸŃĮĢŇĭńĨŇĨĬĳŅĵŒĨƟěĶĶĵŅĭĶĶĦĺŇĝŅĝňıħƟĺĵėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮŐĸŃŏĽňĵĽĸŃȮ 
0, ĴňėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĺŇĻĺĔĶĶĴĺńĽħŋȮĪńŘĚĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĻŅĽĨĶƢħńĚĔĸƞŅĺœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴŏıŊŗŀĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıĕŀĚĨĬȮŐĸŃĔŅĶĻŉĔļŅĨƞŀŒĬĶŃħńĭĽŌĚĕŉŘĬœĮœħƟȮ 
1,ȮĴňėĺŅĴŒİƙĶŌƟŒĬŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĽŅĴŅĶĩıńĥĬŅŀĚėƢ

ėĺŅĴĶŌƟĪňŗĨĬĴňŀĵŌƞŒľƟĽŌĚĕŉŘĬœĮȮŏıŊŗŀıńĥĬŅĨĬŏŀĚȮıńĥĬŅĚŅĬȮıńĥĬŅĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮ 
2,ȮėŇħŏĮƦĬȮĪŜŅŏĮƦĬȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮŐĸŃĽŅĴŅĶĩŏĸŊŀĔĺŇīňŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 
3,ȮĴňĴĬŋļĵĽńĴıńĬīƢŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňĪńĔļŃŒĬħƟŅĬĔŅĶĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃȮ

ĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĴňĪńĻĬėĨŇĪňŗħňŒĬĔŅĶĪŜŅĚŅĬȮ 
 4,ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶȮŐĸŃŒĝƟĳŅļŅœĪĵȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮŐĸŃĻńıĪƢĪŅĚŏĪėĬŇėȮŒĬĔŅĶ

ĨŇħĨƞŀĽŊŗŀĽŅĶȮĶĺĴĩŉĚĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŏĮƦĬŀĵƞŅĚħň 
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2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ  

ȮȮ ȮėŅħĺƞŅěŃħŜŅŏĬŇĬĔŅĶŐĸƟĺŏĽĶŖěĳŅĵŒĬĶŀĭĔŅĶĻŉĔļŅȮ5 ĮƖ 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
1. ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢ
ĴŅĨĶģŅĬĕŀĚȮĽĔŀ,ȮŐĸŃĴŅĨĶģŅĬ
ĺŇĝŅĝňı 

1. ĨŇħĨŅĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚ
ĽĴŗŜŅŏĽĴŀ 
2. ĮĶŃĝŋĴ-ĽńĴĴĬŅįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
3. ĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚŀĚėƢėĺŅĴĶŌƟŒĬ
ĺŇĝŅĝňı 

1. ĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 
2. ľĸńĔĽŌĨĶĪňŗĴňĔŅĶĮĶńĭĮĶŋĚĨŅĴŏĔĦĤƢȮ
ĽĔŀ,ȮŐĸŃŀĚėƢĔĶĺŇĝŅĝňı 
3. ŏŀĔĽŅĶĔŅĶĮĶŃĝŋĴ 
4. ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚĺŇĝŅĝňı 
5. ĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒě
ŒĬĔŅĶŒĝƟĭńĦĤŇĨĕŀĚįŌƟĮĶŃĔŀĭĔŅĶ 
6. ĔŅĶĨĶĺěĶńĭĶŀĚľĸńĔĽŌĨĶěŅĔĽĳŅ
ĺŇĻĺĔĶ 

2. ĽƞĚŏĽĶŇĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟ
ŏĮƦĬĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĮĢŇĭńĨŇěĶŇĚ 
(Active Learning) ŐĸŃĽƞĚŏĽĶŇĴĔŅĶ
ŏĶňĵĬĶŌƟĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚ 
 
 

1. ěńħŒľƟĶŅĵĺŇĝŅıŊŘĬģŅĬĕŀĚĽŅĕŅĴňĶŅĵĺŇĝŅ
ĮĢŇĭńĨŇ ŐĸŃĔŜŅľĬħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟħƟĺĵ
ĨĬŏŀĚȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĪňŗŏĬƟĬıńĥĬŅĔŅĶ
ĕŀĚįŌƟŏĶňĵĬŒĬŐįĬĔŅĶěńħĪŜŅĶŅĵĸŃŏŀňĵħĕŀĚ
ĶŅĵĺŇĝŅ 
2. ĨŇħĨŅĴĽĩŅĬŃėĺŅĴıĶƟŀĴĕŀĚėĶŋĳńĦĤƢħƟŅĬ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĪŜŅŐįĬěńħĞŊŘŀĪŋĔȮ3ȮĮƖ 
3. ĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠ 
  

1. ěŜŅĬĺĬĶŅĵĺŇĝŅıŊŘĬģŅĬĪňŗĴňĮĢŇĭńĨŇėĺĭėŌƞ  
2. ŐįĬěńħĞŊŘŀėĶŋĳńĦĤƢĨŅĴėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĽŅĕŅ 
3. įĸĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚėĺŅĴ
ıŉĚıŀŒěĕŀĚįŌƟŏĶňĵĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚ 

3. ĮĶńĭĮĶŋĚĺŇīňĔŅĶĺńħŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸ 

1. ĔŜŅľĬħŒľƟĴňėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭ
ŒĬĪŋĔĶŅĵĺŇĝŅ 
2. ĔŜŅľĬħŏĔĦĤƢŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬŐĨƞĸŃ
ĶŅĵĺŇĝŅ 

1. ĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭ 
2. ėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŏĶňĵĬĨƞŀĶŃĭĭĔŅĶ
ĺńħŐĸŃĮĶŃŏĴŇĬįĸ 

4. ĽƞĚŏĽĶŇĴĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
ŏıŊŗŀŒľƟĭĶĶĸŋĴŅĨĶģŅĬįĸĔŅĶ 
ŏĶňĵĬĶŌƟĪŋĔħƟŅĬ 

1. ıńĥĬŅĪńĔļŃŀŅěŅĶĵƢŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ
ŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮħƟŅĬėĺŅĴĶŌƟȮħƟŅĬĪńĔļŃȮĪŅĚĮƤĠĠŅȮ
ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭȮĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮĶĺĴĪńŘĚĪńĔļŃĔŅĶĮĢŇĭńĨŇĪŅĚ
ĺŇĝŅĝňı 
2. ĨŇħĨŅĴĮĶŃŏĴŇĬĪńĔļŃŀŅěŅĶĵƢŒĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ
ĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶ 
ŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 

/,ȮįĸĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅı 
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĨŅĴĴŅĨĶģŅĬ 
įĸĔŅĶŏĶňĵĬĶŌƟŐĨƞĸŃħƟŅĬ 
0,ȮėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŏĶňĵĬĨƞŀ 
ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŀŅěŅĶĵƢ 
3. įĸĔŅĶĮĶŃŏĴŇĬĬńĔĻŉĔļŅŒĬŐĨƞ 
ĸŃĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
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ľĴĺħĪňŗȮ1 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
1.1 ĶŃĭĭ Ȯ 
ěńħĔŅĶĻŉĔļŅĶŃĭĭĪĺŇĳŅėȮĕƟŀĔŜŅľĬħĨƞŅĚŕȮŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵ

ĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶň (ĳŅėįĬĺĔȮĚ' 
1.2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
ĴňĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮĪńŘĚĬňŘŏĮƦĬœĮĨŅĴŐĬĺĮĢŇĭńĨŇŒĬĔŅĶŏĮƕħĶŅĵĺŇĝŅȮŐĸŃĔŅĶěńħĔŅĶĻŉĔļŅĳŅė

ķħŌĶƟŀĬĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
1.3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė Ȯ 
œĴƞĴň 
 

0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
2.1 ĺńĬ-ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮ 

ȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ  ŏħŊŀĬĽŇĚľŅėĴȮů īńĬĺŅėĴ 
ȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0Ȯ  ŏħŊŀĬĴĔĶŅėĴȮů ıķļĳŅėĴ 
ȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬȮ ŏħŊŀĬıķļĳŅėĴȮů ĔĶĔġŅėĴ 

2.2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
/'ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵŒĬŐįĬĔŅĶŏĶňĵĬĺŇĪĵŅĻŅĽĨĶƢ - ėĦŇĨĻŅĽĨĶƢȮĨŅĴ
ľĸńĔĽŌĨĶĕŀĚĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶľĶŊŀŏĪňĵĭŏĪƞŅ  
0'ȮįƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢľĶŊŀŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕƟŀĭńĚėńĭĕŀĚĔŅĶėńħŏĸŊŀĔĕŀĚľŅĺŇĪĵŅĸńĵĽĚĕĸŅ
ĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶň 

2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
1) ėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬħƟŅĬĳŅļŅŀńĚĔķļėƞŀĬĕƟŅĚĨŗŜŅ 
2) ėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬėĦŇĨĻŅĽĨĶƢœĴƞŏıňĵĚıŀĪňŗŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĝňı 
3) ėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀĪňŗŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĝňı 
4) ĮƤĠľŅĔŅĶĮĶńĭĨńĺěŅĔĔŅĶŏĶňĵĬŒĬĶŃħńĭĴńīĵĴĻŉĔļŅȮĴŅŏĮƦĬĔŅĶŏĶňĵĬĪňŗĴňĶŌĮŐĭĭŐĨĔĨƞŅĚœĮěŅĔ 
ŏħŇĴĪňŗėŋƟĬŏėĵȮĴňĽńĚėĴĔĺƟŅĚĕŉŘĬȮĨƟŀĚħŌŐĸĨĬŏŀĚĴŅĔĕŉŘĬȮĴňĔŇěĔĶĶĴĪńŘĚĔŅĶŏĶňĵĬŒĬľƟŀĚŐĸŃĔŇěĔĶĶĴŏĽĶŇĴ
ľĸńĔĽŌĨĶĪňŗĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩěńħŐĭƞĚŏĺĸŅŒľƟŏľĴŅŃĽĴ 

2.4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
1) ĬńĔĻŉĔļŅĪňŗĴňįĸĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļĨŗŜŅĔĺƞŅŏĔĦĤƢĪňŗĔŜŅľĬħȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ
ŏĨĶňĵĴėĺŅĴıĶƟŀĴȮŐĸŃĴľŅĺŇĪĵŅĸńĵěńħĔŅĶĽŀĭĳŅļŅŀńĚĔķļĔƞŀĬěĭĔŅĶĻŉĔļŅ 

2) ěńħĔŇěĔĶĶĴŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟŐĔƞĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĪĵŅĻŅĽĨĶƢĨŗŜŅ 
3) ěńħĔŅĶĽŀĬŏĽĶŇĴŒľƟŐĔƞĬńĔĻŉĔļŅĪňŗĴňĮƤĠľŅŒĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļȮėĦŇĨĻŅĽĨĶƢȮŐĸŃĺŇĪĵŅĻŅĽĨĶƢ 
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4) ěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬĽĩŅĭńĬłȮŐĸŃĔŅĶŐĭƞĚ
ŏĺĸŅ 
3) ĔŜŅľĬħŒľƟĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮŒľƟėŜŅŐĬŃĬŜŅŐĔƞĬńĔĻŉĔļŅȮȮĶĺĴĪńŘĚĴň
ĬńĔĻŉĔļŅĶŋƞĬıňŗėŀĵŒľƟėŜŅŐĬŃĬŜŅŒĬŏĶŊŗŀĚĔŅĶŒĝƟĝňĺŇĨŒĬĴľŅĺŇĪĵŅĸńĵ 

6) ěńħĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĕŀĚĬńĔĻŉĔļŅȮŏĝƞĬȮĔŇěĔĶĶĴĔňĿŅȮĔŇěĔĶĶĴėƞŅĵėŋĦīĶĶĴ-
ěĶŇĵīĶĶĴȮŏĮƦĬĨƟĬ 
 

2.5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮȮ 
 

ěŜŅĬĺĬĬńĔĻŉĔļŅ 
ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

0359 0360 0361 0362 0363 
ĝńŘĬĮƖĪňŗȮ/ 45 45 45 45 45 
ĝńŘĬĮƖĪňŗȮ0 ů 45 45 45 45 
ĝńŘĬĮƖĪňŗȮ1 ů ů 45 45 45 
ĝńŘĬĮƖĪňŗȮ2 ů ů ů 45 45 
ĶĺĴ 45 90 135 180 180 

ėŅħĺƞŅěŃěĭĔŅĶĻŉĔļŅ ů ů ů 45 45 
 
 

2.6 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
2.6.1 ĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵĭŅĪ' 

 

 
 
 
 
 
 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ ĮƖĚĭĮĶŃĴŅĦ 

0359 0360 0361 0362 0363 

ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 537,300 1,074,600 1,611,900 2,149,200 2,202,930 

ėƞŅĸĚĪŃŏĭňĵĬ 1,082,700 2,165,400 3,248,100 4,330,800 4,439,070 

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ ů ů ů ů ů 

ĶĺĴĶŅĵĶńĭ 1,620,000 3,240,000 4,860,000 6,480,000 6,642,000 
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2.6.2 ĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵĭŅĪ' 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

2559 2560 2561 2562 2563 
Ĕ, ĚĭħŜŅŏĬŇĬĔŅĶ 

 1. ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 466,368 932,736 1,399,104 1,865,472 1,912,109 
2. ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬȮ&œĴƞĶĺĴȮ3) 666,949 1,333,898 2,000,847 2,667,796 2,734,491 
3. ĪŋĬĔŅĶĻŉĔļŅ 45,000 90,000 135,000 180,000 184,500 
4. ĶŅĵěƞŅĵĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 537,300 1,074,600 1,611,900 2,149,200 2,202,930 

ĶĺĴȮ&Ĕ' 1,715,617 3,431,234 5,146,851 6,862,468 7,034,030 

ĕ,ĚĭĸĚĪŋĬ   
ėƞŅėĶŋĳńĦĤƢ 637,200 669,060 702,513 37,639 774,521 

ĶĺĴȮ&ĕ' 637,200 669,060 702,513 737,639 774,521 
ĶĺĴȮ&Ĕ'Ȯ)Ȯ&ĕ' 2,352,817 4,100,294 5,849,364 7,600,107 7,808,550 
ěŜŅĬĺĬĬńĔĻŉĔļŅ 45 90 135 180 180 
ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅ 52,285 45,559 43,329 42,223 43,381 

 
 
 

2.7 ĶŃĭĭĔŅĶĻŉĔļŅ 
ĶŃĭĭĔŅĶĻŉĔļŅŏĮƦĬŐĭĭĝńŘĬŏĶňĵĬȮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅ

ĨĶňȮ&ĳŅėįĬĺĔȮĚ' 
2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅ 
ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶň ĶĺĴĩŉĚĨƟŀĚŏĮƦĬœĮĨŅĴ

ĕƟŀĔŜŅľĬħĕŀĚĽĳŅĺŇĻĺĔĶ 
2.9 ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪňŗŏĬƟĬĔŇěĔĶĶĴȮActive Learning œĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ70 ĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮŐĸŃĴň

ĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭȮWIL: Work Integrated Learning őħĵŏĬƟĬĔŅĶŏĶňĵĬĶŌƟĪńŘĚŒĬľƟŀĚŏĶňĵĬŐĸŃŒĬŀŋĨĽŅľĔĶĶĴ
ěĶŇĚȮĶĺĴĪńŘĚĴňĔŅĶĬŜŅĮƤĠľŅȮľĶŊŀľńĺĕƟŀĪňŗĬƞŅĽĬŒěȮĴŅŏĮƦĬȮCase Study ŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ ŏĝƞĬȮĔŅĶŏĶňĵĬĶŌƟĚŅĬ
ľĸƞŀőĸľŃȮľĶŊŀĚŅĬŏĝŊŗŀĴőĸľŃȮŒĬŀŋĨĽŅľĔĶĶĴ ŏĮƦĬĨƟĬ 

 

 

1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ   
3.1 ľĸńĔĽŌĨĶ 

3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ ĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ147 ľĬƞĺĵĔŇĨ 
3.1.2 ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 

Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ     30 ȮľĬƞĺĵĔŇĨ 
/'ȮĔĸŋƞĴĺŇĝŅĳŅļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   /0ȮȮľĬƞĺĵĔŇĨ 
0'ȮĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢ   10ȮȮľĬƞĺĵĔŇĨ 
1'ȮĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪńŗĺœĮ  Ȯ4ȮȮľĬƞĺĵĔŇĨ 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĕ. ľĴĺħĺŇĝŅŏĜıŅŃ     111 ľĬƞĺĵĔŇĨ 
/'ȮĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ   0/ȮȮľĬƞĺĵĔŇĨ 
2'ȮĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴıŊŘĬģŅĬȮȮȮȮȮȮȮȮȮȮȮ   16ȮȮľĬƞĺĵĔŇĨ 
 
3'ȮĔĸŋƞĴĺŇĝŅĝňıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    74ȮȮľĬƞĺĵĔŇĨ 

ĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮ     68ȮȮľĬƞĺĵĔŇĨ 
ĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮ     Ȯ4ȮȮľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮė. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň      6  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ě. ľĴĺħĺŇĝŅĔŅĶİƗĔĚŅĬ    œĴƞĬƟŀĵĔĺƞŅȮ320 ĝńŗĺőĴĚ 
 

3.1.3 ĶŅĵĺŇĝŅ 
 Ĕ. ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ     30  ľĬƞĺĵĔŇĨ 

         1)  ĔĸŋƞĴĺŇĝŅĳŅļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /0  ľĬƞĺĵĔŇĨȮȮ 
      -ȮĺŇĝŅĭńĚėńĭ 

67.-/./Ȯ ĔŅĶĲƤĚŐĸŃıŌħĳŅļŅŀńĚĔķļıŊŘĬģŅĬ  1&2-2-5' 
Fundamental English Listening and Speaking 

67.-/.0ȮȮ ĔŅĶŀƞŅĬŐĸŃŏĕňĵĬĳŅļŅŀńĚĔķļıŊŘĬģŅĬ  1&1-0-6' 
Fundamental English Reading and Writing 

 -ȮĺŇĝŅŏĸŊŀĔ 

ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļŀŊŗĬŕȮœĴƞĬƟŀĵĔĺƞŅȮ1ȮľĬƞĺĵĔŇĨȮŐĸŃŒľƟŏĸŊŀħŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅ
ŒħŕȮŀňĔěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ1ȮľĬƞĺĵĔŇĨȮȮ 

 2)  ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮ  12  ľĬƞĺĵĔŇĨ 
    ĭńĚėńĭ ěŜŅĬĺĬȮ8 ľĬƞĺĵĔŇĨ 

    -ȮĺŇĝŅĭńĚėńĭ ěŜŅĬĺĬȮ5 ľĬƞĺĵĔŇĨȮ      
  ȮȮȮȮȮ238-001 ĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶ    /&.-.-1' 

Co-curricular Activities 
876-102ȮȮ ľĸńĔŏĻĶļģĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮȮȮȮȮ  1&1-.-6' 

Principles of Economics and Application 
        xxx-xxx ĔŇěĔĶĶĴıĸĻŉĔļŅ    1(x-y-z) 

 

 -ȮĺŇĝŅĭńĚėńĭŏĸŊŀĔȮ ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅħńĚĨƞŀœĮĬňŘȮěŜŅĬĺĬȮȮ3ȮľĬƞĺĵĔŇĨ 

001-101 ŀŅŏĞňĵĬĻŉĔļŅ     3(2-2-5) 
ASEAN Studies 
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001-131Ȯ ĽŋĕĳŅĺŃĔŅĵŐĸŃěŇĨ    1&0-0-3' 
Healthy Body and Mind 

673-/5/Ȯ ĳŌĴŇĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮ   1&0-0-3' 
Wisdom of Living 

  ȮȮȮȮȮ895-135  ĽŋĬĪĶňĵĻŅĽĨĶƢŐľƞĚĝňĺŇĨ    3(2-2-5) 
    Life Aesthetics 

ȮȮȮȮȮ874-194 ĔġľĴŅĵŏıŊŗŀĔŅĶĮĶŃĔŀĭŀŅĝňıŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮ3(3-0-6) 
    Law Relating to Occupations & Everyday life 
    ŏĸŊŀĔȮȮȮěŜŅĬĺĬȮ4 ľĬƞĺĵĔŇĨ 

ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅıĸĻŉĔļŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ1ȮľĬƞĺĵĔŇĨ ŐĸŃĺŇĝŅ
ŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢȮěŜŅĬĺĬȮ3 ľĬƞĺĵĔŇĨ 
 

 1)  ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4  ľĬƞĺĵĔŇĨȮȮȮȮ 
-ȮĺŇĝŅĭńĚėńĭ ěŜŅĬĺĬȮȮ3ȮľĬƞĺĵĔŇĨ 

020-/./ȮȮ ȮŐĬŃĬŜŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮ 1&0-0-5'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
GlrpmbsargmlȮrmȮAmknsrcpȮNpmep_kkgle 

-ȮĺŇĝŅĭńĚėńĭŏĸŊŀĔȮ ŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅħńĚĨƞŀœĮĬňŘȮěŜŅĬĺĬȮȮ3ȮľĬƞĺĵĔŇĨ 
315-201  ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĽńĚėĴȮ  1&1-.-6' 

   Science, Technology and Society 
      345-101 ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   3(2-2-5) 
   Computer and Applications 
      345-102    ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶőĮĶŐĔĶĴ   3(2-2-5) 
   Computer and Programming 
ȮȮȮȮȮȮȮȮȮȮ1/3-/.1ȮȮ ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ  3(2-0-4) 
   Introduction to Intellectual Property 

ȮȮ ĕ. ľĴĺħĺŇĝŅŏĜıŅŃ                                             112   ľĬƞĺĵĔŇĨ 
  1)  ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ              21  ľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

100-/5/ ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ/  1&1-.-4' 
  Physical Science Mathematics I  
100-/50 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ0  1&1-.-4' 
  Physical Science Mathematics II  
100-05/ ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ1  1&1-.-4' 
  Physical Science Mathematics III  
102-/.1ȮȮ ŏėĴňĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮ   3&3-.-6' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮEclcp_jȮAfckgqrpw 



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ        ȮȮ17 ȮȮȮȮ 

103-/.1ȮȮ ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮȮȮȮȮȮȮ ȮȮȮȮȮȮ   /&.-1-.' 
Eclcp_jȮAfckgqrpwȮJ_`mp_rmpw 

110-/.1ȮȮ ĲƕĽŇĔĽƢĪńŗĺœĮȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1&1-.-6' 
Eclcp_jȮNfwqgaqȮG 

110-/.2ȮȮ ĲƕĽŇĔĽƢĪńŗĺœĮȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   1&1-.-6' 
Eclcp_jȮNfwqgaqȮGG 

110-//1ȮȮ ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ/ȮȮȮȮȮȮȮȮȮȮȮ   /&.-0-/' 
Eclcp_jȮNfwqgaqȮJ_`mp_rmpw I 

110-//2ȮȮ ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ0ȮȮȮȮȮȮȮȮȮȮȮ   /&.-0-/' 
Eclcp_jȮNfwqgaqȮJ_`mp_rmpw II 
 

 2) ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴıŊŘĬģŅĬȮȮ     16 ľĬƞĺĵĔŇĨ 
2..-/./   ŐĬŃĬŜŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢ    /&/-.-2) 

Introduction to Engineering 
211-211 ľĸńĔĴŌĸĺŇĻĺĔĶĶĴœĲĲƚŅ    3(3-0-6) 

Fundamentals of Electrical Engineering 
0/0-0.0 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴœĲĲƚŅŏĭŊŘŀĚĨƟĬ   /&.-1-0' 

@_qgaȮCjcarpga_jȮCleglccpgleȮJ_`mp_rmpw 
0/4-///ȮȮ ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3&2-1-4' 

CleglccpgleȮBp_ugleȮGȮȮ 
00/-/./ȮȮȮ ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3&1-.-6'Ȯ 

CleglccpgleȮKcaf_lgaqȮGȮȮȮ 
226-215 ĔĶŃĭĺĬĔŅĶįĸŇĨĕńŘĬıŊŘĬģŅĬ   2(1-3-2) 

Basic Manufacturing Processes  
238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ     3(3-0-6) 

Engineering Materials 
             3) ĔĸŋƞĴĺŇĝŅĝňı       74ȮȮľĬƞĺĵĔŇĨ  

      -ȮĺŇĝŅĭńĚėńĭ 
225-251 ĽĩŇĨŇĺŇĻĺĔĶĶĴȮ1     3(3-0-6) 

   Engineering Statistics 1  
225-331 ĔŅĶėĺĭėŋĴėŋĦĳŅı    3(3-0-6) 

   Quality Control  
225-346 ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬ  3(3-0-6) 

   Production and Operations Management  
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236-200 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ  2(2-0-4) 
   Introduction to Mining and Materials Engineering  

238-201 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĺńĽħŋȮ    1(0-3-0) 
   Materials Engineering Laboratory   

238-202 ĔĸĻŅĽĨĶƢĺńĽħŋ     3(3-0-6) 
   Mechanics of Materials  

238-203 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ    3(3-0-6) 
   Thermodynamics of Materials  

238-204 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬĔĶŃĭĺĬĔŅĶĺńĽħŋ 3(3-0-6) 
   Transport Phenomena in Materials Processes  

238-220 őĸľĔĶĶĴĔŅĵĳŅıȮ1    3(3-0-6) 
   Physical  Metallurgy I  

238-221 őĸľĔĶĶĴĔŅĵĳŅıȮ2    1(1-0-2) 
   Physical  Metallurgy II  

238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ   3(2-3-4) 
   Ferrous Metal and Forming  

238-302 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ   3(2-3-4) 
   Non-Ferrous Metal and Forming  

238-303 ĔŅĶĨĶĺěĸńĔļĦŃĺńĽħŋȮ    3(2-3-4) 
   Materials  Characterization  

238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ    3(3-0-6) 
   Mechanical Behaviours of Materials  

238-321 őĸľĔĶĶĴŏėĴň     3(3-0-6) 
   Chemical Metallurgy  

238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ  3(3-0-6) 
   Chemistry for Mining and Materials Engineers  

238-341 ĺŇĻĺĔĶĶĴŏĞĶŅĴŇĔ    3(2-3-4) 
   Ceramic Engineering  

238-350 ĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢ    3(2-3-4) 
   Polymer Engineering  

238-380 ĔŅĶĮĶŃĵŋĔĨƢėŀĴıŇĺŏĨŀĶƢŒĬĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋ 3(2-3-4) 
   Computer Applications in Materials Engineering  

238-405 ĔŅĶŏĸŊŀĔĺńĽħŋŐĸŃĔĶŃĭĺĬĔŅĶ   3(3-0-6) 
   Materials and Processes Selection  
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238-407 ĔĸĻŅĽĨĶƢėĺŅĴıŇĭńĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ  3(3-0-6) 
   Failure Mechanics and Analysis  

238-460 ĺŇĻĺĔĶĶĴĺńĽħŋįĽĴ    3(3-0-6) 
   Composite Materials Engineering 

238-470 ĽńĴĴĬŅĺŇĻĺĔĶĶĴĺńĽħŋ    /(0-0-/) 
   Materials Engineering Seminar  

     238-471 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋ    3(0-9-0) 
   Materials Engineering Project  

238-480 ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋ    3(2-3-4) 
   Degradation of Materials 
  

      -ȮĺŇĝŅŏĸŊŀĔ 
ŒľƟŏĸŊŀĔŏĶňĵĬŀĵƞŅĚĬƟŀĵȮ4ȮľĬƞĺĵĔŇĨȮěŅĔĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔȮħńĚĨƞŀœĮĬňŘ 

225-441 ĔŅĶěńħĔŅĶīŋĶĔŇěĽŜŅľĶńĭĺŇĻĺĔĶŐĸŃ   3(3-0-6) 
ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ   

  Business Management for Engineer and Entrepreneurship  
236-480 ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺĭėŋĴĴĸĳŅĺŃ  3(3-0-6) 

ŒĬŀŋĨĽŅľĔĶĶĴŐĶƞŐĸŃĺńĽħŋ  
  Environmental Management and Pollution Control  

in Minerals and Materials Industries  
238-342 ŏĪėőĬőĸĵňŐĔƟĺȮ     3(3-0-6) 
  Glass Technology  
238-403 ĔŅĶŀŀĔŐĭĭŐĴƞıŇĴıƢ    3(2-2-5) 
  Mold and Die Design  
238-404 ĺńĽħŋĪĬœĲ     3(3-0-6) 
  Refractories  
238-406 ĺŇĻĺĔĶĶĴıŊŘĬįŇĺ     3(3-0-6) 
  Surface Engineering  
238-421 őĸľĺŇĪĵŅĕŀĚĔŅĶŏĝŊŗŀĴĨƞŀőĸľŃ   3(3-0-6) 
  Metallurgy of Metal Joining  
238-423 őĸľĔĶĶĴĔŅĶĸŃĸŅĵ    3(3-0-6) 
  Hydrometallurgy  
238-424 ĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅ   3(3-0-6) 
  Iron and Steel Making Processes  
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238-430 ŏĪėőĬőĸĵňĺńĽħŋŀĬŋĳŅė    3(3-0-6) 
  Particulate Materials Technology  
238-443 ĺńĽħŋĝňĺĔŅĶŐıĪĵƢ     3(3-0-6) 
  Biomedical Materials  
238-481 ĺńĽħŋĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴ 3(3-0-6) 
  Materials for Energy and Environmental Technology  
238-482 ĔŅĶĬŜŅĕŀĚŏĽňĵĔĸńĭĴŅŒĝƟŒľĴƞ   3(3-0-6) 
  Waste Recycling ȮȮȮȮȮȮ 
238-491-5 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ1-5   1-3(x-y-z) 

    Special Topics in Materials Engineering I-V  
 
 

ȮŏıŊŗŀŒľƟĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏĮƦĬœĮœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ ŐĸŃĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňȮ
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋŀŅěĔŜŅľĬħĶŅĵĺŇĝŅŀŊŗĬŕȮ ĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ ĞŉŗĚœħƟ
ıŇěŅĶĦŅŐĸƟĺŏľŖĬĺƞŅĴňĮĶŃőĵĝĬƢĨƞŀĺŇĝŅĝňıĺŇĻĺĔĶĶĴĺńĽħŋȮŒľƟŏĮƦĬĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅĝňıŏĸŊŀĔœħƟĨŅĴėĺŅĴŏľĴŅŃĽĴ 
  
 ė. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň                                  6  ľĬƞĺĵĔŇĨ 
 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħŕȮ ĪňŗĽĬŒěĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ ľĶŊŀ
ĴľŅĺŇĪĵŅĸńĵŀŊŗĬŕȮĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻŏĮƕħĽŀĬȮ 
 
 Ě.  ľĴĺħĺŇĝŅĔŅĶİƗĔĚŅĬ       

018-35.Ȯ ĔŅĶİƗĔĚŅĬ  œĴƞĬƟŀĵĔĺƞŅȮ32.ȮĝńŗĺőĴĚ 
  Practical Training 

 ŒĬĔĶĦňĪňŗĴňŏľĨŋěŜŅŏĮƦĬȮȮŐĸŃŏĴŊŗŀœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢĔƞŀĬŐĸƟĺŏĮƦĬĔŅĶĸƞĺĚľĬƟŅȮȮ
ĬńĔĻŉĔļŅŀŅěĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮȮľĶŊŀĶŅĵĺŇĝŅĪňŗŏĪňĵĭŏĪƞŅĔńĭĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮĞŉŗĚŏĮƕħĽŀĬőħĵ
ėĦŃ-ĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬȮőħĵŒľƟĽŅĴŅĶĩĬńĭľĬƞĺĵĔŇĨĶŅĵĺŇĝŅħńĚĔĸƞŅĺŏĮƦĬľĬƞĺĵĔŇĨĨŅĴľĸńĔĽŌĨĶœħƟ 



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ        ȮȮ21 ȮȮȮȮ 

3.1.4  ŐĽħĚŐįĬĔŅĶĻŉĔļŅ 
ĮƖĪňŗȮ1Ȯ&ĬńĔĻŉĔļŅĔĸŋƞĴĪňŗȮ1) 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
200-101 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 1(1-0-2) 
240-101 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ 3(2-2-5) 
322-171 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢȮĔŅĵĳŅıȮ/ 3(3-0-6) 
332-103 ĲƕĽŇĔĽƢĪńŗĺœĮ 1 3(3-0-6) 
332-113 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 1 1(0-2-/) 
*890-101 ĔŅĶĲƤĚŐĸŃıŌħĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 3(2-2-5) 
xxx-xxx ĺŇĝŅŏĸŊŀĔĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢ 3(x-y-z) 

  ĶĺĴ 17(x-y-z) 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
221-101 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 1 3(3-0-6) 
216-111 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ 1 3(2-3-4) 
322-172 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ2 3(3-0-6) 
324-103 ŏėĴňĪńŗĺœĮ 3(3-0-6) 
325-103 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ 1(0-3-0) 
332-104 ĲƕĽŇĔĽƢĪńŗĺœĮ 2 3(3-0-6) 
332-114 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 2 1(0-2-/) 
xxx-xxx ĺŇĝŅŏĸŊŀĔĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 1&x-y-z) 

 ĶĺĴ 0.(x-y-z) 
 
 
ľĴŅĵŏľĨŋȮȮ(ĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 
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ĮƖĪňŗȮ/Ȯ&ĬńĔĻŉĔļŅĔĸŋƞĴĪňŗȮ0' 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
216-111 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ 1 3(2-3-4) 
322-171 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ/ 3(3-0-6) 
324-103 ŏėĴňĪńŗĺœĮ 3(3-0-6) 
332-103 ĲƕĽŇĔĽƢĪńŗĺœĮ 1 3(3-0-6) 
332-113 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 1 1(0-2-/) 
(890-101 ĔŅĶĲƤĚŐĸŃıŌħĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 3(2-2-5) 
xxx-xxx ĺŇĝŅŏĸŊŀĔĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 3(x-y-z) 

  ĶĺĴ 19(x-y-z) 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
200-101 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 1(1-0-2) 
221-101 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 1 3(3-0-6) 
240-101 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ 3(2-2-5) 
322-172 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ2 3(3-0-6) 
325-103 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ 1(0-3-0) 
332-104 ĲƕĽŇĔĽƢĪńŗĺœĮ 2 3(3-0-6) 
332-114 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 2 1(0-2-/) 
xxx-xxx ĺŇĝŅŏĸŊŀĔĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢ 3(x-y-z) 

  ĶĺĴ /6(x-y-z) 
 
ľĴŅĵŏľĨŋȮ(ĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 
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ĮƖĪňŗȮ2 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
226-215 ĔĶŃĭĺĬĔŅĶįĸŇĨĕńŘĬıŊŘĬģŅĬ 2(1-3-2) 
236-200 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 2(2-0-4) 
238-001 ĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶ 1(0-0-3) 
238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 3(3-0-6) 
238-201 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĺńĽħŋ  1(0-3-0) 
238-203 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 3(3-0-6) 
238-204 ĮĶŅĔġĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬĔĶŃĭĺĬĔŅĶĺńĽħŋ 3(3-0-6) 
238-220 őĸľĔĶĶĴĔŅĵĳŅı 1 3(3-0-6) 
322-271 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ3 3(3-0-6) 

 ĶĺĴ 21&18-6-39' 
 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
210-202 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴœĲĲƚŅŏĭŊŘŀĚĨƟĬ 1(0-3-0) 
211-211 ľĸńĔĴŌĸĺŇĻĺĔĶĶĴœĲĲƚŅ 3(3-0-6) 
238-202 ĔĸĻŅĽĨĶƢĺńĽħŋ  3(3-0-6) 
238-221 őĸľĔĶĶĴĔŅĵĳŅıȮ2 1(1-0-2) 
890-102 ĔŅĶŀƞŅĬŐĸŃŏĕňĵĬĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 3(3-0-6) 
876-102 ľĸńĔŏĻĶļģĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ      3(3-0-6) 
xxx-xxx ĺŇĝŅŏĸŊŀĔĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢ 3(x-y-z) 

 ĶĺĴ /7&x-y-z) 
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ĮƖĪňŗȮ3 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
225-251 ĽĩŇĨŇĺŇĻĺĔĶĶĴ 1 3(3-0-6) 
225-346 ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬ  3(3-0-6) 
238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 3(3-0-6) 
238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 3(2-3-4) 
238-350 ĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢ 3(2-3-4) 
238-380 ĔŅĶĮĶŃĵŋĔĨƢėŀĴıŇĺŏĨŀĶƢŒĬĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋ 3(2-3-4) 
xxx-xxx ıĸĻŉĔļŅ  1(x-y-z) 

  ĶĺĴ 19(x-y-z) 
 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
225-331 ĔŅĶėĺĭėŋĴėŋĦĳŅı 3(3-0-6) 
238-303 ĔŅĶĨĶĺěėŋĦĸńĔļĦŃĺńĽħŋ 3(2-3-4) 
238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 3(3-0-6) 
238-321 őĸľĔĶĶĴŏėĴň 3(3-0-6) 
238-302 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 3(2-3-4) 
238-341 ĺŇĻĺĔĶĶĴŏĞĶŅĴŇĔ 3(2-3-4) 

  ĶĺĴ 18(15-9-30) 
 
 
ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ 

   
238-370 ĔŅĶİƗĔĚŅĬ œĴƞĬƟŀĵĔĺƞŅȮ10.ȮĝńŗĺőĴĚ  
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ĮƖĪňŗȮ4 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
238-405 ĔŅĶŏĸŊŀĔĺńĽħŋŐĸŃĔĶŃĭĺĬĔŅĶ 3(3-0-6) 
238-407 ĔĸĻŅĽĨĶƢėĺŅĴıŇĭńĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 3(3-0-6) 
238-460 ĺŇĻĺĔĶĶĴĺńĽħŋįĽĴ  3(3-0-6) 
238-480 ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋ 3(2-2-5' 
238-470 ĽńĴĴĬŅĺŇĻĺĔĶĶĴĺńĽħŋ 1(0-2-1) 
xxx-xxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĝňı 1&x-y-z) 
xxx-xxx ĺŇĝŅŏĸŊŀĔŏĽĶň 1&x-y-z) 

  ĶĺĴ 19(x-y-z) 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
238-471 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋ 3(0-9-0) 
xxx-xxx ĺŇĝŅŏĸŊŀĔĳŅļŅŀńĚĔķļ ȮȮȮȮ1&x-y-z) 
xxx-xxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĝňı 3(x-y-z) 
xxx-xxx ĺŇĝŅŏĸŊŀĔĳŅļŅ 1&x-y-z) 
xxx-xxx ĺŇĝŅŏĸŊŀĔŏĽĶň 1&x-y-z) 
xxx-xxx ıĸĻŉĔļŅ  1(x-y-z) 

 ĶĺĴ 16(x-y-z) 
ȮȮ 
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3.1.5 ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

/,1 ėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĮĶŃěŜŅĶŅĵĺŇĝŅȮ 
 ŏĸĕĶľńĽĮĶŃěŜŅĶŅĵĺŇĝŅĪňŗŒĝƟŒĬľĸńĔĽŌĨĶȮĮĶŃĔŀĭħƟĺĵŏĸĕȮ6ȮľĸńĔȮŏĝƞĬȮ236-304ȮĞŉŗĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
 ŏĸĕĶľńĽȮ3ȮĨńĺŐĶĔȮ ľĴŅĵĩŉĚȮȮȮȮĶľńĽĳŅėĺŇĝŅȮ-ĽŅĕŅĺŇĝŅ 
 ŏĸĕĶľńĽȮĨńĺĪňŗȮ4   ľĴŅĵĩŉĚȮȮȮȮĝńŘĬĮƖ 
 ŏĸĕĶľńĽȮĨńĺĪňŗȮ5   ľĴŅĵĩŉĚȮȮȮȮĔĸŋƞĴĺŇĝŅ 
 ŏĸĕĶľńĽȮĨńĺĪňŗȮ6   ľĴŅĵĩŉĚȮȮȮȮĸŜŅħńĭĺŇĝŅ 
ĽŜŅľĶńĭĶľńĽĮĶŃěŜŅľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋȮėŊŀȮ236ȮĽƞĺĬŏĸĕĶľńĽĨńĺĪňŗȮ5ȮľĴŅĵĩŉĚĔĸŋƞĴĺŇĝŅħńĚĬňŘ 
   ŏĸĕĨńĺĪňŗľƟŅ           ĔĸŋƞĴĺŇĝŅ 
  0-1   ıŊŘĬģŅĬĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 
  2-3   ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬőĸľŃĺŇĪĵŅ 
  4    ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬŏĞĶŅĴŇĔ 
  5    ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬıŀĸŇŏĴŀĶƢȮ 
  6    ĔĸŋƞĴĺŇĝŅĪŅĚħƟŅĬĺńĽħŋįĽĴ 
  7    ĽńĴĴĬŅȮőėĶĚĚŅĬŐĸŃĔŅĶİƗĔĚŅĬ 
  8    ĔĸŋƞĴĺŇĝŅĪŅĚĽŇŗĚŐĺħĸƟŀĴŐĸŃıĸńĚĚŅĬŐĸŃėŀĴıŇĺŏĨŀĶƢĮĶŃĵŋĔĨƢ 
  9    ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋ    
 /,0 ėĺŅĴľĴŅĵĕŀĚěŜŅĬĺĬľĬƞĺĵĔŇĨȮĮĶŃĔŀĭħƟĺĵĨńĺŏĸĕĽňŗĝŋħȮĞŉŗĚŐĽħĚěŜŅĬĺĬľĬƞĺĵĔŇĨŐĸŃĮĶŇĴŅĦ

ĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĶŅĵĺŇĝŅĬńŘĬŕȮŏĝƞĬȮ3(2-3-4) őħĵĴňėĺŅĴľĴŅĵħńĚĬňŘ 

    ŏĸĕĝŋħĪňŗȮ1ȮȮȮĞŉŗĚŏĮƦĬĨńĺŏĸĕĪňŗŀĵŌƞĬŀĔŏėĶŊŗŀĚľĴŅĵĺĚŏĸŖĭȮľĴŅĵĩŉĚěŜŅĬĺĬľĬƞĺĵĔŇĨ 
   ŏĸĕĝŋħĪňŗȮ2  ȮĞŉŗĚŏĮƦĬĨńĺŏĸĕĝŋħŐĶĔĪňŗŀĵŌƞŒĬĺĚŏĸŖĭȮľĴŅĵĩŉĚěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵĨƞŀĽńĮħŅľƢ 
   ŏĸĕĝŋħĪňŗȮ3ȮȮȮĞŉŗĚŏĮƦĬĨńĺŏĸĕĝŋħĪňŗĽŀĚĪňŗŀĵŌƞŒĬĺĚŏĸŖĭȮľĴŅĵĩŉĚěŜŅĬĺĬĝńŗĺőĴĚĮĢŇĭńĨŇĔŅĶĨƞŀĽńĮħŅľƢ 
   ŏĸĕĝŋħĪňŗȮ4ȮȮȮĞŉŗĚŏĮƦĬĨńĺŏĸĕĝŋħĪňŗĽŅĴĪňŗŀĵŌƞŒĬĺĚŏĸŖĭȮľĴŅĵĩŉĚěŜŅĬĺĬĝńŗĺőĴĚĻŉĔļŅħƟĺĵĨĬŏŀĚĨƞŀĽńĮħŅľƢ 

  ĨŅĴĨńĺŀĵƞŅĚĕƟŅĚĨƟĬȮĨńĺŏĸĕȮ3(2-3-4) ľĴŅĵĩŉĚĶŅĵĺŇĝŅĬňŘĴňėƞŅȮ3ȮľĬƞĺĵĔŇĨȮŐĸŃŒĬŐĨƞĸŃĽńĮħŅľƢĴňĝńŗĺőĴĚ
ĭĶĶĵŅĵȮȮ2ȮĝńŗĺőĴĚȮĝńŗĺőĴĚĮĢŇĭńĨŇĔŅĶȮ3ȮĝńŗĺőĴĚȮŐĸŃĔŅĶĻŉĔļŅħƟĺĵĨĬŏŀĚĨŅĴőĮĶŐĔĶĴȮ4ȮĝńŗĺőĴĚȮĨŅĴĸŜŅħńĭ
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 ŒĬėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅŀŅěĴňėŜŅĨƞŅĚŕȮĮĶŅĔĢŀĵŌƞŒĨƟĝŊŗŀĕŀĚĶŅĵĺŇĝŅȮĞŉŗĚĴňėĺŅĴľĴŅĵŏĜıŅŃĪňŗėĺĶĪĶŅĭȮħńĚĬňŘ 
1. ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬȮ(Prerequisite) 

1.1 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬ 
ľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĞŉŗĚįŌƟĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅľĬŉŗĚȮŕȮěŃĨƟŀĚŏėĵĸĚĪŃŏĭňĵĬŐĸŃįƞŅĬĔŅĶ

ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĴŅŐĸƟĺȮĔƞŀĬľĬƟŅĪňŗěŃĴŅĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĬńŘĬȮŐĸŃŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńŘĬȮěŃœħƟĶŃħńĭ
ĕńŘĬŒħȮŕȮĔŖœħƟ 

1.2 ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ 
ľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĞŉŗĚįŌƟĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅľĬŉŗĚȮŕȮěŃĨƟŀĚŏėĵĸĚĪŃŏĭňĵĬŐĸŃįƞŅĬĔŅĶ

ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĴŅŐĸƟĺȮĔƞŀĬľĬƟŅĪňŗěŃĴŅĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĬńŘĬȮŐĸŃŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńŘĬȮěŃĨƟŀĚœħƟĶńĭ
ĶŃħńĭĕńŘĬœĴƞĨŗŜŅĔĺƞŅȮD ľĶŊŀȮœħƟĽńĠĸńĔļĦƢȮG ľĶŊŀȮP ľĶŊŀȮS 

2. ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĶƞĺĴȮ(Corequisite) 
ľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĪňŗįŌƟĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅľĬŉŗĚȮŕȮěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĬœĮȮľĶŊŀŏėĵ

ĸĚĪŃŏĭňĵĬŏĶňĵĬŐĸŃįƞŅĬĔŅĶĮĶŃŏĴŇĬįĸĴŅĔƞŀĬŐĸƟĺĔŖœħƟȮŐĸŃŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńŘĬěŃœħƟĶŃħńĭĕńŘĬŒħȮŕȮĔŖœħƟȮŀĬŉŗĚ
ĔŅĶĪňŗĶŅĵĺŇĝŅȮB ŏĮƦĬĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĶƞĺĴĕŀĚĶŅĵĺŇĝŅȮA ĴŇœħƟľĴŅĵėĺŅĴĺƞŅĶŅĵĺŇĝŅȮA ěŃĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅ
ĭńĚėńĭŏĶňĵĬĶƞĺĴĕŀĚĶŅĵĺŇĝŅȮB ħƟĺĵ 

3. ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬėĺĭĔńĬȮ(Concurrent) 
ľĴŅĵĩŉĚȮĶŅĵĺŇĝŅĞŉŗĚįŌƟĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅľĬŉŗĚȮŕȮěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĬœĮŒĬĔŅĶ           

ĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅĬńŘĬŏĮƦĬėĶńŘĚŐĶĔȮőħĵĨƟŀĚœħƟĶńĭĔŅĶĮĶŃŏĴŇĬįĸħƟĺĵȮĔŅĶĪňŗĶŅĵĺŇĝŅȮB ŏĮƦĬĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬ
ėĺĭĔńĬĕŀĚĶŅĵĺŇĝŅȮA ěŃĴňįĸŒľƟĶŅĵĺŇĝŅȮA ŏĮƦĬĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬėĺĭĔńĬĕŀĚĶŅĵĺŇĝŅȮB őħĵŀńĨőĬĴńĨŇȮŐĸŃŒĬ
ėŜŅŀīŇĭŅĵ    ĶŅĵĺŇĝŅĮĶŅĔĢĝŊŗŀĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬėĺĭĔńĬŒĬĪńŘĚĽŀĚŐľƞĚőħĵĽĸńĭĝŊŗŀĔńĬ 

 

2.   ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
 
236-200 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮȮ              2(2-0-4) 
            Introduction to Mining and Materials Engineering 
 ĭĪĭŅĪĕŀĚĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮȮĽĳŅĺŇĻĺĔĶȮŐĸŃȮěĶĶĵŅĭĶĶĦȮȮĳŅıĶĺĴŐĸŃĔĶĦňĪňŗĬƞŅĽĬŒě
ŏĔňŗĵĺĔńĭŀŋĨĽŅľĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮȮĔĶŀĭŐĬĺėŇħħƟŅĬĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŒĬĚŅĬĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃ
ĺńĽħŋ 
 Roles of mining and materials engineers; Engineering Council and ethics; overview and 
interesting cases concerning mining and materials industry; concept of environmental 
management in mining and materials engineering works 
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236-480 ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃėĺĭėŋĴĴĸĳŅĺŃŒĬŀŋĨĽŅľĔĶĶĴŐĶƞŐĸŃĺńĽħŋ          3(3-0-6) 
Environmental Management and Pollution Control in the Minerals and Materials 
Industries   

ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ236-200 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
ĔŅĶĻŉĔļŅŐĸŃŏĶňĵĬĶŌƟŒĬŏĶŊŗŀĚĕŀĚĴĸıŇļĪňŗŏĔŇħěŅĔŀŋĨĽŅľĔĶĶĴŐĶƞȮĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴěŅĔĔŅĶĪŜŅŏľĴŊŀĚŐĶƞȮ

ĔġľĴŅĵĕƟŀĔŜŅľĬħȮȮĔŅĶĺŇŏėĶŅŃľƢįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮĺŇīňĔŅĶėĺĭėŋĴŐĸŃěńħĔŅĶŏıŊŗŀėĺĭėŋĴĴĸĳŅĺŃȮ
ŏĝƞĬȮĔŅĶĭŜŅĭńħĬŘŜŅŏĽňĵȮĔŅĶěńħĔŅĶĕŀĚŏĽňĵȮĔŅĶėĺĭėŋĴĴĸıŇļĪŅĚŀŅĔŅĻȮĔŅĶėĺĭėŋĴŏĽňĵĚȮėĸŊŗĬŀńħŀŅĔŅĻŐĸŃ
ėĺŅĴĽńŗĬĽŃŏĪŊŀĬěŅĔĔŅĶĶŃŏĭŇħȮĔŅĶĲƘƨĬĲŌıŊŘĬĪňŗŏľĴŊŀĚŐĶƞĳŅĵľĸńĚĔŅĶĪŜŅŏľĴŊŀĚȮĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚĮĶŃĝŅĽńĚėĴ 
 Pollution from mining industries; environmental problem from mining;  environmental 
law and environmental impact assessment; environmental method to control and manage the 
problems; wastewater treatment; waste management; air pollution control; noise pollution 
control; ground vibration and air blast from blasting control; mining reclamation; corporate 
social responsibilities 
 
238-001 ĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶ                1(0-0-3) 
   Co-Curricular Activities 
 ĔŅĶĪŜŅĔŇěĔĶĶĴŏĝŇĚĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟȮŏĬƟĬĮĶŃőĵĝĬƢĽńĚėĴŐĸŃĮĶŃőĵĝĬƢŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚȮ
ĮĸŌĔİƤĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴȮĪńŘĚŒĬĽŅĕŅĺŇĝŅŐĸŃľĶŊŀĶŃľĺƞŅĚĽŅĕŅĺŇĝŅȮ
ĳŅĵŒĨƟėŜŅŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
 Activities integrating body of knowledge emphasizing those activities for the benefits of 
society and mankind as first priority; cultivating morals, ethics and public mind; teamworking 
within and/or across disciplines under the supervision of advisors 
 
238-201 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĺńĽħŋȮ               1(0-3-0) 
   Materials Engineering Laboratory  
 ŏĪėĬŇėĕńŘĬıŊŘĬģŅĬŒĬĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚĺńĽħŋȮĔŅĶĪħĽŀĭŐĸŃĺŇŏėĶŅŃľƢĺńĽħŋȮŏĝƞĬȮĔŅĶŏĨĶňĵĴĝŇŘĬĚŅĬŏıŊŗŀ
ĔŅĶĨĶĺěĽŀĭőėĶĚĽĶƟŅĚěŋĸĳŅėĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢŐĭĭŒĝƟŐĽĚȮŏĪėĬŇėĪńĬĽĴńĵĪŅĚħƟŅĬőĸľĻŅĽĨĶƢȮŏĝƞĬȮĔŅĶŒĝƟ
ĶŃĭĭħŅĶƢėĲƖĸħƢȮœĭĶĪƢĲƕĸħƢŐĸŃŐĽĚőıĸŅœĶĞƢȮĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚěŋĸĳŅėĕŀĚĺńĽħŋȮȮĔŅĶĺŇŏėĶŅŃľƢĕĬŅħĕŀĚ
ŏĔĶĬȮȮĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸĨƞŅĚŕȮĔŅĶĺŇŏėĶŅŃľƢĕĬŅħŀĬŋĳŅėȮĔŅĶĨĶĺěĽŀĭĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬȮȮȮĔŅĶ
ĪħĽŀĭŐĭĭœĴƞĪŜŅĸŅĵȮŏĮƦĬĨƟĬ 
           Preparation techniques of materials for analysis and characterization; materials 
identification in macro and micro scales by microscopy;  advanced metallography techniques 
for example dark field, bright field and polarized light,   microstructure and grain size analysis 
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and measurement,  mechanical testing for materials, particles size measurement, thermal 
properties of materials, non-destructive testing etc. 
 
238-202 ĔĸĻŅĽĨĶƢĺńĽħŋ                 3(3-0-6) 
   Mechanics of Materials 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ221-101ȮĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ1    

ėĺŅĴŏėƟĬŐĸŃėĺŅĴŏėĶňĵħȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėĺŅĴŏėƟĬŐĸŃėĺŅĴŏėĶňĵħȮĽĴĭńĨŇĪŅĚĔĸĕŀĚĺńĽħŋȮĔŅĶ
ĺŇŏėĶŅŃľƢėĺŅĴŏėƟĬŒĬėŅĬĝĬŇħĨƞŅĚȮŕȮŐĶĚŏĜŊŀĬŐĸŃőĴŏĴĬĨƢħńħȮĔŅĶőĔƞĚĕŀĚėŅĬȮĔŅĶĭŇħ 

Stress and strain; stress-strain relationship; mechanical properties of materials; analysis 
of stress in various types of beam; shear stress; bending moment; deflection and torsion 
 
238-203 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ             ȮȮȮȮȮȮȮȮȮ  3(3-0-6) 
   Thermodynamics of Materials 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ324-103ȮŏėĴňĪńŗĺœĮ    
 ĔġĕƟŀĪňŗȮ1ȮŐĸŃĔġĕƟŀĪňŗȮ2ȮĕŀĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮȮŏĔĦĤƢĽŜŅľĶńĭĽĴħŋĸŒĬĔĶŃĭĺĬĔŅĶĪňŗėĺŅĴħńĬėĚĨńĺȮȮ
ıĸńĚĚŅĬŀŇĽĶŃĪňŗŏĮƦĬĲƤĚĔƢĝńĬĕŀĚŀŋĦľĳŌĴŇȮėĺŅĴħńĬȮŐĸŃĻńĔĵƢĪŅĚŏėĴňȮȮĔŅĶėŜŅĬĺĦıĸńĚĚŅĬŀŇĽĶŃŏĝŇĚĨńĺŏĸĕěŅĔ
ĕƟŀĴŌĸĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮȮĽĴħŋĸŒĬĔƠŅĞįĽĴȮȮĽĴħŋĸĶŃľĺƞŅĚŏĲĽėĺĭŐĬƞĬŐĸŃŏĲĽĔƠŅĞȮȮŐįĬįńĚıĸńĚĚŅĬŀŇĽĶŃȮȮ
ıķĨŇĔĶĶĴĕŀĚĽŅĶĸŃĸŅĵ 
 First and second laws of thermodynamics; criteria for equilibria in constant pressure 
processes; free energy as a function of temperature, pressure and chemical potential; 
equilibrium in gas mixtures; equilibrium between condensed phases and gas phases; free 
energy diagram; solution behavior 
 
 
238-204 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬĔĶŃĭĺĬĔŅĶĺńĽħŋȮ            3(3-0-6) 
  Transport Phenomena in Materials Processes 
 ĔŅĶœľĸŐĭĭĸŅĴŇĬŅĶƢȮĔŅĶœľĸŐĭĭĮƤƧĬĮƙĺĬȮĔġėĺŅĴľĬŊħĕŀĚĬŇĺĨńĬȮĽĴĔŅĶħŋĸĴĺĸȮĽĴĔŅĶħŋĸőĴŏĴĬĨńĴȮ
ėĺŅĴėĸƟŅĵėĸŉĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĴŇĨŇȮĔŅĶœľĸŒĬĪƞŀȮĔŅĶĬŜŅėĺŅĴĶƟŀĬȮĔŅĶıŅėĺŅĴĶƟŀĬŐĸŃĔŅĶŐįƞĶńĚĽňȮĽĴĔŅĶ
ħŋĸıĸńĚĚŅĬȮĔŅĶŐıĶƞŐĸŃĔŅĶıŅȮȮĔġĔŅĶŐıĶƞĕŀĚĲƕĔĽƢ 
 Laminar flow; turbsjclrȮ djmu9Ȯ lcurmlŲqȮ tgqamqgrwȮ j_u9Ȯ k_qq-balance equation; 
momentum-balance equation; similitude and dimensional analysis; flow in pipe; conduction, 
convection and radiation energy-̀ _j_lacȮcos_rgml9ȮbgddsqgmlȮ_lbȮamltcargml9ȮdgaiŲqȮj_uȮmdȮ
diffusion 
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238-220 őĸľĔĶĶĴĔŅĵĳŅıȮ1                3(3-0-6) 
   Physical Metallurgy I 
 őėĶĚĽĶƟŅĚįĸŉĔȮėĺŅĴĭĔıĶƞŀĚĕŀĚįĸŉĔȮŀŇĬŏĨŀĶƢŏĲĽŐĸŃőėĶĚĽĶƟŅĚěŋĸĳŅėĕŀĚįĸŉĔȮĽŅĶĸŃĸŅĵĕŀĚŐĕŖĚ
ŐĸŃĽŅĶĮĶŃĔŀĭȮŐįĬĳŅıĽĴħŋĸĳŅėȮĔŅĶŐĮĸĚĶŌĮŐĭĭıĸŅĽĨŇĔŒĬįĸŉĔȮĔŅĶŐıĶƞ Ȯ 
 Crystal structure; crystal defects; crystal interfaces and microstructure; solid solution and 
compound; phase equilibrium diagrams; plastic deformation in crystalline solid; diffusion 
 
238-221 őĸľĔĶĶĴĔŅĵĳŅıȮ2                3(3-0-6) 
   Physical Metallurgy II 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-220 őĸľĔĶĶĴĔŅĵĳŅıȮ1 
 ĔŅĶŐĕŖĚĨńĺȮĶňėŀĲŏĺŀĶňȮĶňėĶŇĽĨńĸœĸŏĞĝńĬȮŐĸŃĔŅĶŏĨŇĭőĨĕŀĚŏĔĶĬȮĔŅĶŏĮĸňŗĵĬŏĲĽŒĬĽĩŅĬŃĕŀĚŐĕŖĚȮ
ĔĸœĔĔŅĶėĺŅĴŐĕŖĚŐĶĚŐĸŃĔŅĶėĺĭėŋĴőėĶĚĽĶƟŅĚěŋĸĳŅė 
 Solidification; recovery, recrystallization and grain growth; solid-state phase 
transformation; strengthening mechanism and microstructural control  
 
238-230ȮĺńĽħŋĺŇĻĺĔĶĶĴȮȮ        ȮȮȮȮȮȮȮȮ3(3-0-6) 
Ȯ ȮȮȮEngineering Materials 
 ĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚőėĶĚĽĶƟŅĚȮĽĴĭńĨŇȮĔĶŃĭĺĬĔŅĶįĸŇĨȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺńĽħŋĺŇĻĺĔĶĶĴȮœħƟŐĔƞȮ
őĸľŃȮıŀĸŇŏĴŀĶƢȮŏĞĶŅĴŇĔȮȮĺńĽħŋįĽĴȮĺńĽħŋŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮėŀĬĔĶňĨŐĸŃœĴƟȮŐįĬĳŅıĽĴħŋĸŏĲĽŐĸŃĔŅĶĬŜŅœĮŒĝƟ
ĮĶŃőĵĝĬƢȮĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĺńĽħŋȮĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋ 
 Study of relationship between structures, properties, production processes and 
applications of engineering materials i.e. metals, polymers, ceramics, composites, electronic 
materials, concrete and wood; phase equilibrium diagrams and their interpretation; mechanical 
properties and materials degradation 
 
238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ               3(2-3-4) 
 Ferrous Metal and Forming 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 

ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔĶŃĭĺĬĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮĔŅĶŐĭƞĚĝĬŇħŐĸŃĴŅĨĶģŅĬĕŀĚŏľĸŖĔľĸƞŀŐĸŃ
ŏľĸŖĔĔĸƟŅȮĔŅĶĺŇŏėĶŅŃľƢŏĲĽœħŀŃŐĔĶĴŐĸŃőėĶĚĽĶƟŅĚěŋĸĳŅėȮĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸȮľĸńĔĔŅĶĕŀĚĔĶŃĭĺĬĔŅĶ
ĕŉŘĬĶŌĮȮŏĝƞĬȮĔĶŃĭĺĬĔŅĶľĸƞŀȮĔŅĶĨňĕŉŘĬĶŌĮȮĔŅĶħŉĚĸĺħŐĸŃĪƞŀȮĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬȮŐĸŃĔĶŃĭĺĬĔŅĶŀŊŗĬŕȮĔŅĶ
ĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮȮĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚŏľĸŖĔ
ŐĸŃŏľĸŖĔĔĸƟŅȮ 
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Basic principle of iron and steel making; classification and standard of cast iron and 
steel; Phase diagram and microstructure characterization; property modifications; principle of 
forming process for cast iron and steel i.e. casting, forging, wire and tube drawing, sheet metal 
forming and other process; ferrous metal applications; laboratory related to metal forming, 
mechanical properties testing and microstructure analysis of ferrous metals   
 
238-302 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ              3(2-3-4) 
    Non-Ferrous Metal and Forming 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 

ĔŅĶŐĭƞĚĝĬŇħŐĸŃĴŅĨĶģŅĬȮŏĲĽœħŀŃŐĔĶĴȮőėĶĚĽĶƟŅĚěŋĸĳŅėȮŐĸŃĔŅĶĮĶńĭĮĶŋĚĽĴĭńĨŇŏĝŇĚĔĸĕŀĚőĸľŃ
ĬŀĔĔĸŋƞĴŏľĸŖĔȮœħƟŐĔƞȮőĸľŃŀŃĸŌĴŇŏĬňĵĴŐĸŃŀĸŌĴŇŏĬňĵĴįĽĴȮőĸľŃĪŀĚŐħĚŐĸŃĪŀĚŐħĚįĽĴȮőĸľŃĽńĚĔŃĽňŐĸŃ
ĽńĚĔŃĽňįĽĴȮȮőĸľŃŐĴĔĬňŏĞňĵĴŐĸŃŐĴĔĬňŏĞňĵĴįĽĴȮőĸľŃħňĭŋĔŐĸŃħňĭŋĔįĽĴȮőĸľŃĬŇĔŏĔŇĸŐĸŃĬŇĔŏĔŇĸĴįĽĴȮőĸľŃ
œĪŏĪŏĬňĵĴŐĸŃœĪŏĪŏĬňĵĴĴįĽĴȮőĸľŃĜĸŅħľĶŊŀěŜŅĶŌĮȮőĸľŃįĽĴĕńŘĬĽŌĚȮľĸńĔĔŅĶĕŀĚĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮȮŏĝƞĬȮĔŅĶ
ŀńħĶňħĕŉŘĬĶŌĮȮĔŅĶĶňħĕŉŘĬĶŌĮȮĔŅĶĕŉŘĬĶŌĮőĸľŃįĚȮŐĸŃĔĶŃĭĺĬĔŅĶŀŊŗĬŕȮĔŅĶĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬȮĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭ
ĔĶŃĭĺĬĔŅĶĕŉŘĬĶŌĮȮĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸȮŐĸŃĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĕŀĚőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔȮ 

classification and standard; phase diagram; microstructure; property modifications of 
non-ferrous metals including aluminum and alloys, zinc and alloys, magnesium and alloys, tin 
and alloys, nickel and alloys, titanium and alloys, smart metal alloys,  advanced metal alloys; 
principle of forming process for non-ferrous i.e. extrusion, rolling, powder metallurgy and other 
process; nonferrous metal applications; laboratory related to metal forming, mechanical 
properties testing and microstructure analysis of non-ferrous metals   
 
238-303 ĔŅĶĨĶĺěĸńĔļĦŃĺńĽħŋȮ                        3(2-3-4) 
   Materials Characterization 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-220 őĸľĔĶĶĴĔŅĶĳŅıȮ1 ŐĸŃ 
     ȮȮȮ238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
 ĔŅĶĨĶĺěĽŀĭĺńĽħŋħƟĺĵĺŇīňĪŅĚŏėĴňȮŐĸŃĔŅĶŒĝƟŏĪėĬŇėĽŏĮĔőĨĶŏĴĪĶňȮĶĺĴĪńŘĚȮħŇĲŐĲĶėőĨĴŇŏĨŀĶƢȮŏŀŖĔĞŏĶĵƢ
ĲĸŌŀŀŏĶĽŏĞĬĨƢȮŏŀŖĔĞŏĶĵƢőĲőĨŀŇŏĸŖĔĨĶŀĬĽŏĮĔőĨĶĽőėĮƖȮĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮĔĸƟŀĚ
ěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚįƞŅĬȮőŀŏěŀŇŏĸŖĔĨĶŀĬĽŏĮĔőĨĶĽőėĮƖȮŐĸŃŏĪėĬŇėŀŊŗĬŕ 
 Study of materials analysis by chemical methods and spectrometric techniques 
including X-Ray diffractometer (XRD); X-Ray fluorescent (XRF); X-Ray photoelectron 
spectroscopy (XPS); scanning electron microscopy (SEM); transmission electron microscopy 
(TEM); auger electron spectroscopy (AES) and other techniques 
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238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ               3(3-0-6) 
   Mechanical Behavior of Materials 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ221-101ȮĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ1 ľĶŊŀ 

ȮȮ   ȮȮȮ238-202ȮĔĸĻŅĽĨĶƢĺńĽħŋ 
 ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬŏĶŊŗŀĚėĺŅĴŏėƟĬȮėĺŅĴŏėĶňĵħȮȮĪķļġňĺƞŅħƟĺĵĔŅĶĵŊħľĵŋƞĬĕŀĚĺńĽħŋȮȮĪķļġňĺƞŅħƟĺĵıĸŅĽĨŇĔ
ĞŇĨňŘȮȮħŇĽőĸŏėĝńĬȮȮėĺŅĴŏĔňŗĵĺıńĬīƢĔńĭěŋħĭĔıĶƞŀĚĝĬŇħŀŊŗĬŕȮĽŏĨĶĬŁŅĶƢŏħĬĬŇĚŐĸŃĔŅĶŀĭŀƞŀĬȮȮŐĬŃĬŜŅĪķļġňĔŅĶ
ŐĨĔľńĔȮȮĔŅĶĸƟŅȮȮĔŅĶėŊĭȮȮĞŋĮŏĮŀĶƢıĸŅĽĨŇĔĞŇĨňŘȮȮĔŅĶĪħĽŀĭĽĴĭńĨŇŏĝŇĚĔĸĕŀĚĺńĽħŋŐĭĭĨƞŅĚŕ 
 Basic principles of stress, strain; theory of elasticity of materials; theory of plasticity; 
dislocations, relation with other defects; strain hardening and annealing; introduction to fracture 
mechanics, fatigue, creep, superplasticity; mechanical property tests of materials 
  
238-321 őĸľĔĶĶĴŏėĴň                 3(3-0-6) 
  Chemical Metallurgy 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8Ȯ238-203ȮŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋȮľĶŊŀ 

ȮȮȮ ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ   
 ľĸńĔĔŅĶĕŀĚőĸľĔĶĶĴĔŅĶĸŃĸŅĵȮȮĮĶŃĔŀĭħƟĺĵıĸĻŅĽĨĶƢėĺŅĴĶƟŀĬĕŀĚĽŅĶĸŃĸŅĵȮěĸĬĻŅĽĨĶƢĕŀĚĔŅĶ
ĝŃĸŃĸŅĵŐĸŃĔŅĶĨĔĨŃĔŀĬȮĔŅĶĽĔńħħƟĺĵĨńĺĪŜŅĸŃĸŅĵŐĸŃĔŅĶŐĸĔŏĮĸňŗĵĬœŀŀŀĬȮȮœĲĲƚŅŏėĴňĕŀĚĽŅĶĸŃĸŅĵȮȮ
ĮĶŃĽŇĪīŇĳŅıĕŀĚĔĶŃŐĽœĲĲƚŅŐĸŃıĸńĚĚŅĬȮȮľĸńĔĔŅĶĕŀĚőĸľĔĶĶĴėĺŅĴĶƟŀĬȮȮĮĶŃĔŀĭħƟĺĵĔŅĶėŜŅĬĺĦĪŅĚ
ıĸĻŅĽĨĶƢėĺŅĴĶƟŀĬȮȮĔŅĶėńĸœĞŏĬĝńĬȮȮĔŅĶĵƞŅĚȮȮĔŅĶĶňħńĔĝńĬȮȮĔŅĶĽĔńħőĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃőĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔ 
 Principles of hydrometallurgy including thermodynamics of aqueous solutions, kinetics 
of leaching and precipitation, solvent extraction and ion exchange; electrochemistry of aqueous 
solution; current and energy efficiency; principles of hydrometallurgy including thermodynamic 
applications, calcinations, roasting and metal reduction; extraction of ferrous and nonferrous 
metals 
 
238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ              3(3-0-6) 
   Chemistry for Mining & Materials Engineers 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ324-103 ŏėĴňĪńŗĺœĮȮŐĸŃ 
     Ȯ Ȯ236-200 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĸŃŐĸŃĺńĽħŋ 
 ŏėĴňĕŀĚĽŅĶĸŃĸŅĵȮĽĴħŋĸĔŅĶĸŃĸŅĵȮĽĴħŋĸĶŃľĺƞŅĚŏĲĽȮŀŋĦľŏėĴňȮȮŏėĴňœĲĲƚŅŐĸŃĔŅĶĽŉĔĔĶƞŀĬȮ
ėŀĸĸŀĵħƢȮŐĸŃȮŏėĴňıŊŘĬįŇĺȮ 
 Solution chemistry; solubility equilibrium; phase equilibria; thermochemistry; 
electrochemistry and corrosion; colloid and surface chemistry 
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238-341 ĺŇĻĺĔĶĶĴŏĞĶŅĴŇĔ                   3(2-3-4) 
  Ceramic Engineering 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
 ĔŅĶěŜŅŐĬĔĺńĽħŋŏĞĶŅĴŇĔȮőėĶĚĽĶƟŅĚěŋĸĳŅėȮőėĶĚĽĶƟŅĚįĸŉĔĕŀĚŏĞĶŅĴŇĔ ĕƟŀĭĔıĶƞŀĚĪňŗŏĔŇħŒĬĺńĽħŋŏĞĶŅĴŇĔȮȮ
ėĺŅĴŐĕŖĚŐĶĚŐĸŃėĺŅĴŏľĬňĵĺĕŀĚŏĞĶŅĴŇĔľĸńĔĔŅĶĕŀĚĔĶŃĭĺĬĔŅĶįĸŇĨĺńĽħŋŏĞĶŅĴŇĔȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĔĶŃĭĺĬĔŅĶĔńĭőėĶĚĽĶƟŅĚěŋĸĳŅėŐĸŃĽĴĭńĨŇȮĺńĨĩŋħŇĭŐĸŃĔŅĶŏĨĶňĵĴĺńĨĩŋħŇĭȮĔŅĶĕŉŘĬĶŌĮȮĔŅĶŀĭŐľƟĚŐĸŃĔŅĶŀĭ
įĬŉĔȮĔŅĶĽńĚŏėĶŅŃľƢĲƕĸƢĴŏĞĶŅĴŇĔȮĔŅĶĪħĽŀĭĽĴĭńĨŇȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĞĶŅĴŇĔħńŘĚŏħŇĴŐĸŃŏĞĶŅĴŇĔĕńŘĬĽŌĚȮĮĢŇĭńĨŇĔŅĶ
ŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨŏĞĶŅĴŇĔ 
 Ceramic material classification; ceramic microstructure; principles of ceramic processing; 
relation among processes, microstructures and properties; ceramic crustal structure, defects in 
ceramics; Strength and toughness in ceramics raw materials and preparations; fabrications, 
drying and sintering processes; synthesis of  ceramic thin films; properties test; applications of 
classical and advanced ceramics; laboratory related to ceramic processing 
 
238-342 ŏĪėőĬőĸĵňŐĔƟĺ                3(3-0-6) 
    Glass Technology 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
 ĔŅĶěŜŅŐĬĔĝĬŇħĕŀĚŐĔƟĺȮėĺŅĴĽŜŅėńĠŐĸŃĔŅĶěŜŅŐĬĔĝĬŇħĕŀĚŐĔƟĺĞŇĸŇĔŅȮĺńĨĩŋħŇĭĽŜŅľĶńĭŐĔƟĺĞŇĸŇĔŅȮĔŅĶ
įĸŇĨŐĔƟĺȮėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃŏėĴňĕŀĚŐĔƟĺȮőėĶĚĽĶƟŅĚěŋĸĳŅėĕŀĚŐĔƟĺȮŏėĴňĕŀĚĔŅĶįĸŇĨŐĔƟĺȮĺńĨĩŋħŇĭȮ
ĔĶĶĴĺŇīňįĸŇĨŐĔƟĺŐĸŃĔĶŃěĔȮĽĴĭńĨŇŐĸŃĔŅĶĪħĽŀĭȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
 Glass classification; Significance and Classification of Silica Glass; Raw materials for Silica 
Glass; Raw materials for Silica Glass Manufacture; Physical and Chemical Properties of Silica 
Glass microstructure of glass; chemistry of glass production; raw materials; glass processes; 
properties and tests; applications 
 
238-350 ĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢ                3(2-3-4) 
   Polymer Engineering 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭıŀĸŇŏĴŀĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢȮĝĬŇħȮőėĶĚĽĶƟŅĚȮĽĴĭńĨŇ
ĨƞŅĚŕŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶĕŉŘĬĶŌĮįĸŇĨĳńĦĤƢıŀĸŇŏĴŀĶƢȮĺńĽħŋįĽĴıŀĸŇŏĴŀĶƢȮĺŇĻĺĔĶĶĴŐĸŃŏĪėőĬőĸĵňĵŅĚȮȮĔŅĶŏĸŊŀĔ
ıŀĸŇŏĴŀĶƢŐĸŃĔŅĶŀŀĔŐĭĭȮįĸĔĶŃĪĭĪŅĚĽŇŗĚŐĺħĸƟŀĴ 
 Overview of polymer and application; polymerization, type, structure, property and 
characterization of polymers; processing of polymer products; polymer composite; rubber 
technology and engineering; selection, design and environmental aspect 



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ        ȮȮ34 ȮȮȮȮ 

238-370 ĔŅĶİƗĔĚŅĬ  
   Practical Training 
ŏĚŊŗŀĬœĕȮ8ȮĴňĽĩŅĬĳŅıŏĮƦĬĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ3ȮĕŉŘĬœĮȮŐĸŃŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃ
ĺńĽħŋ 
Condition:  for third year student and above with consent of the department 
 ĔŅĶİƗĔĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋȮȮȮŏĮƦĬĶŃĵŃŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ320ȮĝńŗĺőĴĚȮľĶŊŀȮ8Ȯ
ĽńĮħŅľƢȮȮȮőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅĔƞŀĬȮŐĸŃĮĶŃŏĴŇĬįĸőħĵĭĶŇļńĪľĶŊŀĽĩŅĭńĬĪňŗİƗĔĚŅĬŐĸŃĳŅėĺŇĝŅȮ 
 Training in materials engineering in organization approved by the department for a 
period not less than 8 weeks or 320 hours; submission of a written report is required at the end 
of the training; evaluation by training company or institute and the department 
 
238-380 ĔŅĶĮĶŃĵŋĔĨƢėŀĴıŇĺŏĨŀĶƢŒĬĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋ             3(2-3-4) 
   Computer Applications in Materials Engineering 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ226-215 ĔĶŃĭĺĬĔŅĶįĸŇĨĕńŘĬıŊŘĬģŅĬ ŐĸŃ 

ȮȮ 238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
 ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭėŀĴıŇĺŏĨŀĶƢȮŀŇĬŏĨŀĶƢŏĬŖĨȮĔŅĶŒĝƟőĮĶŐĔĶĴŐįƞĬĚŅĬĽŜŅŏĶŖěĶŌĮȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ŏıŊŗŀŐĔƟĮƤĠľŅėĦŇĨĻŅĽĨĶƢȮĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŒĬĔŅĶėŜŅĬĺĦĪŅĚŏėĴňŐĸŃŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮĔŅĶŒĝƟ
ėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶŀŀĔŐĭĭȮŐĬŃĬŜŅĺŇīňĔŅĶĪŅĚœĲœĬĨƢŀŇĸŇŏĴĬĨƢ 
 Basic knowledge about microcomputer; internet; spreadsheet calculation; programming 
basic; various modern computer programs applications for materials engineering such as 
chemistry and thermodynamics calculation, computer aided design and introduction to finite 
element analysis  
 
238-403 ĔŅĶŀŀĔŐĭĭŐĴƞıŇĴıƢ                3(2-2-5) 
   Mold and Die Design 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ226-215 ĔĶŃĭĺĬĔŅĶįĸŇĨĕńŘĬıŊŘĬģŅĬ ŐĸŃ 

ȮȮ 238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
 ŐĴƞıŇĴıƢĽŜŅľĶńĭĔŅĶľĸƞŀȮĔŅĶĕŉŘĬĶŌĮȮĔŅĶĨńħȮĔŅĶŏěŅŃŐĸŃĔŅĶĨńħŐĨƞĚőĸľŃȮĔŅĶĕŉŘĬĶŌĮőĸľŃįĚŐĸŃĕŉŘĬĶŌĮȮȮ
ıŀĸŇŏĴŀĶƢȮőėĶĚĽĶƟŅĚĕŀĚŐĴƞıŇĴıƢŐĸŃĔŅĶŀŀĔŐĭĭȮĺńĽħŋŐĴƞıŇĴıƢȮĔŅĶŒĝƟŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅŐĴƞıŇĴıƢ 
 Molds and die for metal casting, forming, cutting, drilling and shaping processes, metallic 
powders and polymer fabrications; mold and die structures and designs; mold and die 
materials; uses and maintenance of mold and die 
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238-405 ĔŅĶŏĸŊŀĔĺńĽħŋŐĸŃĔĶŃĭĺĬĔŅĶ               3(3-0-6) 
   Materials and Process Selection 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬ (Prerequisite)8ȮȮ238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮȮľĶŊŀ 

ȮȮȮȮȮȮ Ȯ238-302 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 
 ĔŅĶŏĸŊŀĔŒĝƟĺńĽħŋĨŅĴĽĴĭńĨŇŏĜıŅŃĪňŗıŉĚĮĶŃĽĚėƢȮȮĔŅĶŀŀĔŐĭĭĝŇŘĬĽƞĺĬŐĸŃįĸŇĨĳńĦĤƢȮȮŐĸŃĔŅĶıŇěŅĶĦŅ
ŏĝŇĚŏĻĶļģĻŅĽĨĶƢȮĔŅĶŏĸŊŀĔĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĕŉŘĬĶŌĮĺńĽħŋŏĮƦĬįĸŇĨĳńĦĤƢȮȮŐĬŃĬŜŅĺŇĻĺĔĶĶĴĵƟŀĬĶŀĵȮȮĔĶĦňĻŉĔļŅ
ĽŜŅľĶńĭĔŅĶŏĸŊŀĔĺńĽħŋŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨ 
 Materials selection based on the required properties; design of component and 
products and economic consideration; selection of manufacturing process and materials 
forming; introduction to reverse engineering; case study for materials and process selection 
 
238-406 ĺŇĻĺĔĶĶĴıŊŘĬįŇĺ               3(3-0-6) 
   Surface Engineering  
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬȮ8ȮȮ238-203ȮŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 
 ŏĪėĬŇėĔŅĶŏėĸŊŀĭįŇĺħƟĺĵĺŇīňĨƞŅĚŕȮȮĔŅĶĝŋĭįŇĺŐĕŖĚȮȮĔŅĶıƞĬŏėĸŊŀĭħƟĺĵŏĮĸĺėĺŅĴĶƟŀĬȮȮȮĔŅĶĝŋĭŏėĸŊŀĭ
ħƟĺĵĔĶŃŐĽœĲĲƚŅŐĸŃœĴƞŒĝƟĔĶŃŐĽœĲĲƚŅȮȮĔĶŃĭĺĬĔŅĶŏėĸŊŀĭįŇĺħƟĺĵŏĲĽœŀȮȮŐĬŃĬŜŅœĨĶőĭőĸĵň 
 Surface coating techniques; surface hardening; thermal spraying; electrolytic and 
electroless plating; vapour deposition; introduction to tribology 
 
238-407 ĔĸĻŅĽĨĶƢėĺŅĴıŇĭńĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ                      3(3-0-6) 
   Failure Mechanics and Analysis 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-202 ĔĸĻŅĽĨĶƢĺńĽħŋȮŐĸŃ 
     ȮȮ 238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 
 ĪĭĪĺĬĪķļġňĽĳŅıĵŊħľĵŋƞĬȮėĺŅĴŏėƟĬĶŃĬŅĭȮŐĸŃėĺŅĴŏėĶňĵħĶŃĬŅĭȮȮĪķļġňıŊŘĬģŅĬĔŅĶıŇĭńĨŇŐĭĭ
ėĶŅĔȮŐĭĭŐĨĔľńĔȮŐĸŃŐĭĭĸƟŅȮĔĸĻŅĽĨĶƢŐĨĔľńĔĵŊħľĵŋƞĬŏĝŇĚŏĽƟĬȮȮľĸńĔĔŅĶėĺŅĴŏĕƟĴėĺŅĴŏėƟĬĺŇĔķĨȮȮĔŅĶŏĨŇĭőĨ
ĕŀĚĶŀĵŐĨĔŐĸŃĔŅĶıŇĭńĨŇĕŀĚĺńĽħŋȮȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴıŇĭńĨŇŒĬĶŃħńĭĴľĳŅėŐĸŃěŋĸĳŅėŏĬŊŗŀĚěŅĔĔŅĶėŊĭȮȮĔŅĶĸƟŅȮ
ĔŅĶĔńħĔĶƞŀĬȮȮŐĸŃĔŅĶĔńħĔĶƞŀĬěŅĔėĺŅĴŏėƟĬȮȮĔŅĶŏĽŊŗŀĴĸĚĕŀĚĶŀĵŏĝŊŗŀĴȮȮĕƟŀĭĔıĶƞŀĚěŅĔĔŅĶĔĶŃĪŜŅĪŅĚėĺŅĴ
ĶƟŀĬȮȮĔĶĦňĻŉĔļŅȮȮŐĬŃĬŜŅĺŇīňĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴıŇĭńĨŇ 
 Review on theory of elasticity, plane stress and plane strain; basic failure theories by 
yielding, fracture and fatigue; linear elastic fracture mechanics, principle of critical stress 
intensity; crack growth and failure of materials; macro and micro analysis of failures due to 
creep, fatigue, corrosion and stress corrosion; degradation of weldment; defects from heat 
treatment; case study; introduction to methods and tools for failure analysis 
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238-421 őĸľŃĺŇĪĵŅĕŀĚĔŅĶŏĝŊŗŀĴĨƞŀőĸľŃ              3(3-0-6) 
   Metallurgy of Metal Joining 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬ (Prerequisite)8ȮȮ226-215 ĔĶŃĭĺĬĔŅĶįĸŇĨĕńŘĬıŊŘĬģŅĬ 
 ĔŅĶŏĝŊŗŀĴĨƞŀőĸľŃŏĭŊŘŀĚĨƟĬŐĸŃŐľĸƞĚıĸńĚĚŅĬĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴȮĲƕĽŇĔĽƢĕŀĚĔŅĶŀŅĶƢėȮĔĶĶĴĺŇīňĔŅĶŏĝŊŗŀĴ
ŀŅĶƢėŐĭĭĨƞŅĚŕȮĔŅĶĭńħĔĶňŀƞŀĬȮĭńħĔĶňŐĕŖĚȮĽĴĭńĨŇĕŀĚőĸľŃĭńħĔĶňŀƞŀĬŐĸŃĭńħĔĶňŐĕŖĚȮĔŅĶŏĝŊŗŀĴĨƞŀŒĬĽĩŅĬŃ
ĕŀĚŏľĸĺŐĸŃĕŀĚŐĕŖĚŐĸŃĔŅĶŏĝŊŗŀĴĨƞŀŐĭĭŀŊŗĬŕȮőĸľŃĺŇĪĵŅĕŀĚĔŅĶŐįƞĕŀĚĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴĨƞŀĶĺĴĩŉĚėĺŅĴĶƟŀĬ
ŏĕƟŅȮ&Heat input)  ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĝŊŗŀĴĕŀĚőĸľŃŐĸŃőĸľŃįĽĴĝĬŇħĨƞŅĚŕȮȮŏĪėĬŇėŒĬĔŅĶŏĝŊŗŀĴőĸľŃĝĬŇħ
ĨƞŅĚŕȮȮĔŅĶŏĸŊŀĔĸĺħŏĝŊŗŀĴĪňŗŏľĴŅŃĽĴŐĸŃĩŌĔĨƟŀĚȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅŏĬŊŗŀĚěŅĔĮĶŅĔĢĔŅĶĦƢĪŅĚőĸľŃĺŇĪĵŅȮȮ
őėĶĚĽĶƟŅĚěŋĸĳŅėĕŀĚŏĬŊŘŀŏĝŊŗŀĴŐĸŃĭĶŇŏĺĦĪňŗĴňįĸĔĶŃĪĭŀńĬŏĬŊŗŀĚĴŅěŅĔėĺŅĴĶƟŀĬȮĔŅĶŏĵŖĬĨńĺĕŀĚŐĬĺŏĝŊŗŀĴȮĔŅĶ
ŒľƟėĺŅĴĶƟŀĬľĸńĚěŅĔĔŅĶŏĝŊŗŀĴȮĕƟŀėĺĶėŜŅĬŉĚŒĬĔŅĶŀŀĔŐĭĭĚŅĬŏĝŊŗŀĴȮėĺŅĴŐĕŖĚŐĶĚĕŀĚĶŀĵŏĝŊŗŀĴĶĺĴĩŉĚĽĴĭńĨŇ
ĪŅĚĔĸŀŊŗĬŕȮĕŀĚĶŀĵŏĝŊŗŀĴȮȮĔŅĶĮƚŀĚĔńĬŐĸŃĔŅĶŐĔƟœĕėĺŅĴŏėƟĬĨĔėƟŅĚŐĸŃĔŅĶĭŇħŏĽňĵĶŌĮĔƞŀĬŐĸŃľĸńĚĔŅĶĔĶŃĪŜŅ
ĪŅĚėĺŅĴĶƟŀĬȮȮĔŅĶĮĶŃĵŋĔĨƢĚŅĬŏĝŊŗŀĴŒĬŀŋĨĽŅľĔĶĶĴȮĶŃĭĭėĺĭėŋĴėŋĦĳŅıŒĬĚŅĬŏĝŊŗŀĴȮĝĬŇħĕŀĚĕƟŀĭĔıĶƞŀĚ
ĨƞŅĚŕȮŒĬŐĬĺŏĝŊŗŀĴŐĸŃĺŇīňĔŅĶĮƚŀĚĔńĬȮĔŅĶĪħĽŀĭŐĭĭĪŜŅĸŅĵŐĸŃœĴƞĪŜŅĸŅĵĕŀĚĶŀĵŏĝŊŗŀĴȮ 
             Principle of Joining and power source; physics of arc and various welding processes 
such as fusion welding, solid state joining, soldering and brazing; heat in welding and heat input;  
weldability as well as welding metallurgy of metals and its alloys; macro and microstructure of 
weld metal, heat affected zone (HAZ) and base metal;  preheat and post weld heat treatment; 
basic weld design, residual stress and distortion; application of welding for industries quality 
control in welding; weld defects and prevention; finally destructive and non-destructive test in 
welding 
 
238-423 őĸľĔĶĶĴĔŅĶĸŃĸŅĵ                3(3-0-6) 
   Hydrometallurgy 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
 ĪķļġňıŊŘĬģŅĬŐĸŃĔŅĶėŜŅĬĺĦŏĔňŗĵĺĔńĭĔŅĶĽĔńħőĸľŃěŅĔŐĶƞħƟĺĵĔĶŃĭĺĬĔŅĶőĸľĔĶĶĴȮĔŅĶĸŃĸŅĵŐĶƞĭŅĚ
ĝĬŇħȮȮĔĶŃĭĺĬĔŅĶĸŃĸŅĵĽŜŅľĶńĭŐĶƞĪňŗĽŜŅėńĠȮȮĔĶĦňĻŉĔļŅ 
 Basic theory and calculation in hydrometallurgical extraction process of metal from ore; 
hydrometallurgical process of some important minerals; case studies 
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238-424 ĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅ               3(3-0-6) 
   Iron and Steel Making Processes 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬȮ8Ȯ238-321ȮőĸľĔĶĶĴŏėĴň 
 ŏėĴňĕŀĚĔĶĶĴĺŇīňįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮĽŇĬŐĶƞŏľĸŖĔŐĸŃĺńĨĩŋħŇĭȮŏĨŅĩĸŋĚŐĭĭıƞĬĸĴŐĸŃŏĨŅĝĬŇħŀŊŗĬȮŕȮ
ŀŇģĪĬœĲȮĔŅĶėŜŅĬĺĦĽĴħŋĸĴĺĸŐĸŃėĺŅĴĶƟŀĬȮěĸĻŅĽĨĶƢŐĸŃĔŅĶĩƞŅĵőŀĬĴĺĸŐĸŃėĺŅĴĶƟŀĬŒĬĔĶĶĴĺŇīňįĸŇĨŏľĸŖĔ
ŐĸŃŏľĸŖĔĔĸƟŅ 
 Chemistry of iron and steel making processes; iron ores and raw materials;  blast furnace 
and other types of furnace; refractory bricks; mass and heat balances calculation; kinetics and 
transport phenomena of mass and heat in iron and steel making processes 
 
238-430 ŏĪėőĬőĸĵňĺńĽħŋŀĬŋĳŅė                3(3-0-6) 
   Particulate Materials Technology 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
 ĔŅĶěŜŅŐĬĔĺńĽħŋŀĬŋĳŅėȮĔŅĶĨĶĺěėŋĦĸńĔļĦŃȮĔŅĶįĸŇĨȮĽĴĭńĨŇĕŀĚĺńĽħŋŀĬŋĳŅėȮĔŅĶĕŉŘĬĶŌĮȮĔĶŃĭĺĬĔŅĶ
ŀĭįĬŉĔŐĸŃĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶŀĭįĬŉĔȮĽĴĭńĨŇĕŀĚįĸŇĨĳńĦĤƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
 Particulate materials classification; characterizations; production; properties of 
particulate materials; fabrications; sintering and post-sintering processes; physical property of 
product; applications 
 
238-443 ĺńĽħŋĝňĺĔŅĶŐıĪĵƢ                3(3-0-6) 
   Biomedical Materials 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
 ĺńĽħŋĪńĬĨĔĶĶĴŐĸŃĝňĺĔŅĶŐıĪĵƢȮĺńĽħŋŀĺńĵĺŃŏĪňĵĴȮėĺŅĴŏĕƟŅĔńĬœħƟĕŀĚĺńĽħŋŐĸŃŏĬŊŘŀŏĵŊŗŀĴĬŋļĵƢȮĔŅĶĮĸŌĔ-
İƤĚĺńĽħŋĜĸŅħŒĬĶƞŅĚĔŅĵĴĬŋļĵƢ 
 Dental and biomedical materials; artificial organ materials; compatibility of materials on 
human tissues; implantation of smart materials in human body 
 
238-460 ĺŇĻĺĔĶĶĴĺńĽħŋįĽĴ                3(3-0-6) 
   Composite Materials Engineering 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
 ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺńĽħŋŏĝŇĚĮĶŃĔŀĭȮȮĺńĽħŋŏĝŇĚĮĶŃĔŀĭĪňŗĴňŏĴĪĶŇĔĞƢĪŜŅěŅĔȮıŀĸŇŏĴŀĶƢȮ
őĸľŃȮŐĸŃŏĞĶŅĴŇĔȮĨƞŅĚŕȮȮĽĴĭńĨŇŏĝŇĚĔĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮĔĶŃĭĺĬĔŅĶįĸŇĨĺńĽħŋŏĝŇĚĮĶŃĔŀĭȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃ
ŀŀĔŐĭĭŐįƞĬŀńħĮĶŃĔĭȮĽĴĭńĨŇŏĝŇĚĔĸĕŀĚŐįƞĬŀńħĮĶŃĔĭ 
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 Fundamental and applied aspects of composite materials; polymer matrix composite 
(PMCs), metal matrix composite (MMCs) and ceramic matrix composite (CMCs); basic mechanics 
and analysis; manufacturing techniques; laminate analysis and design; mechanical properties of 
laminate 
  
238-470 ĽńĴĴĬŅĺŇĻĺĔĶĶĴĺńĽħŋ                1(0-2-1) 
   Materials Engineering Seminar 
ŏĚŊŗŀĬœĕ8ȮĴňĽĩŅĬĳŅıŏĮƦĬĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ4ȮĕŉŘĬœĮŐĸŃȮŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
Condition: for fourth year student and above with consent of the department 
 ĔŅĶŏĸŊŀĔľńĺĕƟŀĺŇěńĵȮĔŅĶėƟĬėĺƟŅŏŀĔĽŅĶȮŏŀĔĽŅĶŀƟŅĚŀŇĚȮĔŅĶĺŅĚŐįĬĔŅĶĺŇěńĵȮĺŇīňĺŇěńĵȮĔŅĶŏĕňĵĬ
őėĶĚĔŅĶĺŇěńĵŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬȮĔŅĶĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵľńĺĕƟŀĪňŗĬƞŅĽĬŒěȮȮľĶŊŀľńĺĕƟŀĪňŗěŃĪŜŅőėĶĚĚŅĬĺŇěńĵȮ 
-Condition: for fourth year (or above) students with consent of the department 

study of a project of interest; assigned by the department or proposed by students; on 
problems in various fields of materials engineering under supervision of the instructor; review of 
literatures and research methodology relevant to the project; submission of a written report 
including an outline of the project work schedule and detailed proposal for the project 
 
238-471 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋ Ȯ               3(0-9-0) 
   Materials Engineering Project 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-470 ĽńĴĴĬŅĺŇĻĺĔĶĶĴĺńĽħŋ 
 ĬńĔĻŉĔļŅŐĨƞĸŃėĬĨƟŀĚĪŜŅőėĶĚĚŅĬĺŇěńĵȮŒĬľńĺĕƟŀĪňŗœħƟĪŜŅĔŅĶĻŉĔļŅĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬœĺƟŐĸƟĺŒĬȮĺŇĝŅȮ237-470Ȯ
ĽńĴĴĬŅĺŇĻĺĔĶĶĴĺńĽħŋȮĬŜŅŏĽĬŀįĸĔŅĶĻŉĔļŅĺŇěńĵȮŐĸŃĽƞĚĶŅĵĚŅĬĪňŗěńħıŇĴıƢŏĮƦĬĶŌĮŏĸƞĴĨŅĴĶŃŏĭňĵĭĕŀĚėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
 Completion of the project work proposed on module 238-470,under supervision of the 
instructor; presentation of the findings and submission of a written report are required at the 
end of the 2nd semester 
 
238-480 ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋ               3(2-3-4) 
     Degradation of Materials 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴȮŐĸŃ 
    ȮȮȮȮȮȮȮȮ238-330ȮŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
 ľĸńĔĔŅĶĕŀĚĔŅĶĔńħĔĶƞŀĬȮȮĶŌĮŐĭĭĨƞŅĚŕĕŀĚĔŅĶĔńħĔĶƞŀĬȮȮĔŅĶĮƚŀĚĔńĬĔŅĶĔńħĔĶƞŀĬȮĔŅĶėĺĭėŋĴŐĸŃĔŅĶ
ŏĸŊŀĔĺńĽħŋȮȮĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋĪŅĚĺŇĻĺĔĶĶĴȮȮĔŅĶĪħĽŀĭĔŅĶĔńħĔĶƞŀĬ 
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 Principles of corrosion; forms of corrosion; corrosion prevention, controls and materials 
selection; degradation of engineering materials; corrosion testing 
 
238-481 ĺńĽħŋĽŜŅľĶńĭŏĪėőĬőĸĵňıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         3(3-0-6) 
    Materials for Energy and Environmental Technologies 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
 ĭĪĭŅĪĕŀĚĺńĽħŋĺŇĻĺĔĶĶĴĨƞŀĔŅĶįĸŇĨœĲĲƚŅŐĸŃĔŅĶŒĝƟĚŅĬȮıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮıĸńĚĚŅĬĸĴȮıĸńĚĚŅĬ
ĬŇĺŏėĸňĵĶƢŐĸŃıĸńĚĚŅĬĬŘŜŅȮŏĞĸĸƢŏĝŊŘŀŏıĸŇĚȮıĸńĚĚŅĬĪħŐĪĬȮĺńĽħŋĔńĔŏĔŖĭœŁőħĶŏěĬŐĸŃıĸńĚĚŅĬȮŐĭĨŏĨŀĶňŗȮĺńĽħŋ
ĮĶŃľĵńħıĸńĚĚŅĬȮĺńĽħŋĽŜŅľĶńĭĚŅĬħƟŅĬĽŇŗĚŐĺħĸƟŀĴ 
 The role of engineering materials on electric generation and uses; solar, wind, nuclear 
and water energies; fuel cells; renewable energy; hydrogen and energy storage materials; 
batteries; energy saving materials; materials for environmental approaches 
 
238-482 ĔŅĶĬŜŅĕŀĚŏĽňĵĔĸńĭĴŅŒĝƟŒľĴƞ               3(3-0-6) 
  Waste Recycling 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
 ŏĻĶļģĻŅĽĨĶƢŐĸŃĬőĵĭŅĵĕŀĚĔŅĶĬŜŅĕŀĚŏĽňĵĔĸńĭĴŅŒĝƟŒľĴƞőħĵıŇěŅĶĦŅĩŉĚȮĔĶĶĴĺŇīňįĸŇĨȮĔŅĶŒĝƟĺńĽħŋȮ
ĔŅĶŒĝƟıĸńĚĚŅĬȮĕŀĚŏĽňĵěŅĔőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŐĸŃŏĔļĨĶĔĶĶĴȮŐĸŃĔŅĶėĺĭėŋĴĔŅĶĮĬŏĮƘƨŀĬĕŀĚĽŇŗĚŐĺħĸƟŀĴȮ
ŏĪėőĬőĸĵňĔŅĶŐĵĔĺńĽħŋȮŏĪėőĬőĸĵňĔŅĶĬŜŅĕŀĚŏĽňĵŒĬŀŋĨĽŅľĔĶĶĴĨƞŅĚȮŕȮŏĝƞĬȮŀŋĨĽŅľĔĶĶĴŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮ
ŏĞĶŅĴŇĔȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮıĸŅĽĨŇĔŐĸŃŏĽƟĬŒĵȮĔĶŃħŅļȮĽŅĶŏėĴňȮĔŅĶŏĔļĨĶŐĸŃĝŋĴĝĬĔĸńĭĴŅŒĝƟŒľĴƞ 
 Economics and policy of materials recycling in terms of process, materials utilization, 
energy consumption, industrial and agricultural wastes and controls of environmental 
contamination; materials separation technology; recycling technologies in various industries 
such as irons and steels, ceramics, electronics, plastics and fibers, papers, chemical industries; 
recycle of agricultural and public wastes 
 
238-491-5 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ1-5                     1-3(x-y-z) 

     Special Topics in Materials Engineering I ů V  
ŏĚŊŗŀĬœĕ8ȮĨŅĴĪňŗĳŅėĺŇĝŅĔŜŅľĬħŐĸŃĨƟŀĚįƞŅĬĔŅĶŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
 ĶŅĵĺŇĝŅȮ238-491ȮĩŉĚȮ238-495ȮěŃŏĮƦĬĶŅĵĺŇĝŅĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮľĶŊŀŏĮƦĬıńĥĬŅĔŅĶŒľĴƞŒĬħƟŅĬĨƞŅĚŕȮ
ĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮľĶŊŀħƟŅĬŀŊŗĬŕȮĪňŗěŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıĺŇĻĺĔĶĶĴĺńĽħŋȮőħĵŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅ
ħńĚĔĸƞŅĺĪňŗěŃŏĮƕħĽŀĬĬńŘĬȮĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃĔƞŀĬ 
 Courses 238-491 to 238-495 deal with topics of current interest, or advanced topics, or 
new developments in various fields of materials engineering approved by faculty committee 
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 ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬőħĵĳŅėĺŇĝŅ/ėĦŃŀŊŗĬ 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
ĔĸŋƞĴĺŇĝŅĳŅļŅ 
890 -100Ȯ ĳŅļŅŀńĚĔķļŏĨĶňĵĴėĺŅĴıĶƟŀĴ              3(/-2-4) 

    Preparatory Foundation English 
őėĶĚĽĶƟŅĚĪŅĚœĺĵŅĔĶĦƢŐĸŃėŜŅĻńıĪƢĳŅļŅŀńĚĔķļĶŃħńĭıŊŘĬģŅĬȮĪńĔļŃĔŅĶĲƤĚȮŀƞŅĬȮŐĸŃŏĕňĵĬȮ

ĶŃħńĭıŊŘĬģŅĬĪňŗıŀŏıňĵĚŐĔƞĔŅĶŏĶňĵĬĶŌƟĺŇĝŅĭńĚėńĭĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 
Basic English grammatical structures and vocabulary; basic listening; reading and writing 

skills for learning the compulsory English courses. 
 
67.-/./ ĔŅĶĲƤĚŐĸŃıŌħĳŅļŅŀńĚĔķļıŊŘĬģŅĬ              1&0-0-3' 
 Fundamental English Listening and Speaking 
 ĪńĔļŃĔŅĶĲƤĚŐĸŃıŌħŒĬľńĺĕƟŀĪňŗŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĲƤĚŏıŊŗŀěńĭŒěėĺŅĴĽŜŅėńĠŐĸŃĶŅĵĸŃŏŀňĵħȮ
œĺĵŅĔĶĦƢŐĸŃĽŜŅĬĺĬĳŅļŅĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶ 
 Developing listening and speaking skills based on topics in everyday life; listening for 
gist and details; grammar and language functions necessary for communicative purposes 
 
890-102  ĔŅĶŀƞŅĬŐĸŃŏĕňĵĬĳŅļŅŀńĚĔķļıŊŘĬģŅĬ              3(3-0-6) 

 Fundamental English Reading and Writing 
ĪńĔļŃĔŅĶŀƞŅĬŏıŊŗŀŏıŇŗĴıŌĬĺĚĻńıĪƢȮŏĶňĵĬĶŌƟĳŅļŅŐĸŃĺńĥĬīĶĶĴěŅĔĭĶŇĭĪĪňŗľĸŅĔľĸŅĵıńĥĬŅĪńĔļŃĔŅĶ

ŏĕňĵĬĕƟŀėĺŅĴĽńŘĬȮŕ 
 Developing reading skills; building vocabulary; learning language and culture through 
a variety of text types; developing short paragraph writing skills   
 
ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢ 
../-/./Ȯ ŀŅŏĞňĵĬĻŉĔļŅ                 1&0-0-3'ȮȮ 
    ASEAN Studies 
 ĮĶŃĺńĨŇŐĸŃıńĥĬŅĔŅĶĕŀĚĮĶŃĝŅėĴŀŅŏĞňĵĬȮėĺŅĴľĸŅĔľĸŅĵŐĸŃŏŀĔĸńĔļĦƢĕŀĚĮĶŃŏĪĻĽĴŅĝŇĔ
ŀŅŏĞňĵĬȮĔġĭńĨĶŀŅŏĞňĵĬȮĽŅĴŏĽŅľĸńĔĕŀĚĮĶŃĝŅėĴŀŅŏĞňĵĬȮŀŅŏĞňĵĬŒĬĭĶŇĭĪőĸĔȮĔŅĶĮĶńĭŐĸŃŏĨĶňĵĴĨńĺŏıŊŗŀŏĕƟŅ
ĽŌƞĮĶŃĝŅėĴŀŅŏĞňĵĬ 
 History and development of ASEAN, diversity and identity of member countries, ASEAN 
charters, three pillars of ASEAN community, ASEAN in global context, adaptation and 
preparation towards the joining of ASEAN    
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../-/1/ȮȮĽŋĕĳŅĺŃĔŅĵŐĸŃěŇĨ                1&0-0-3' 
    Healthy  Body  and  Mind 
 ĽŋĕĳŅĺŃŐĭĭŀĚėƢĶĺĴȮȮĔŅĶħŌŐĸĽŋĕĳŅıĔŅĵŐĸŃěŇĨȮȮĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıȮȮĔŅĶŏĽĶŇĴĽĶƟŅĚĺŋĥŇĳŅĺŃĪŅĚ
ŀŅĶĴĦƢȮŐĸŃĽŋĬĪĶňĵŅĶĴĦƢ 
 Holistic health; physical and mental health care; personalitydevelopment, emotional 
quotient and aesthetics 
 

874-194  ĔġľĴŅĵŏıŊŗŀĔŅĶĮĶŃĔŀĭŀŅĝňıŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨĮĶŃěŜŅĺńĬ           3(3-0-6) 
    Law Relating to Occupations and Everyday Life 
 ľĸńĔĽŜŅėńĠĕŀĚĔġľĴŅĵȮĔŅĶĭńĚėńĭŒĝƟŐĸŃĔŅĶĮĢŇĭńĨŇĨŅĴĔġľĴŅĵȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶħŜŅŏĬŇĬ
ĝňĺŇĨŒĬģŅĬŃıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŏĝƞĬȮĔġľĴŅĵĴľŅĝĬĔġľĴŅĵĽŇĪīŇĴĬŋļĵĝĬȮĔġľĴŅĵŀŅĠŅȮĔġľĴŅĵŐıƞĚŐĸŃ
ıŅĦŇĝĵƢȮĶĺĴĪńŘĚėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶĵŋĨŇīĶĶĴȮĔġľĴŅĵĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶĮĶŃĔŀĭŀŅĝňıȮŏĝƞĬȮ
ĔġľĴŅĵŐĶĚĚŅĬȮĔġľĴŅĵŏĔňŗĵĺĔńĭĔŅĶĮĶŃĔŀĭīŋĶĔŇěȮĔġľĴŅĵŏĔňŗĵĺĔńĭĽŅīŅĶĦĽŋĕŐĸŃėĺŅĴĶńĭįŇħĪŅĚĔŅĶ
ŐıĪĵƢȮĔġľĴŅĵŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňŐĸŃĽŅĶĽĬŏĪĻȮĔġľĴŅĵĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĔġľĴŅĵĽŇŗĚŐĺħĸƟŀĴȮĶĺĴĪńŘĚ
ĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĮĶŃĝŅėĴŀŅŏĞňĵĬ 
 Principles of law; enforcemenrȮ_lbamknjg_lacȮugrfȮrfcȮj_u9ȮJ_uqȮpcj_rgleȮrmȮagrgxclŲqȮ
lifesuch as, public law, human rights law, criminal law,civil and commercial law; Including an 
introduction tothe judiciary process; Laws essential to pursue a careeras labor law and business 
law; Law on public health andmedical liability; Information and Technology law;Intellectual 
property law; environmental law; Includinglaws relating to ASEAN 
 
654-/.0 : ȮľĸńĔŏĻĶļģĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ    1&1-.-4' 
   Principles of Economics and Application 
   ŐĬĺėŇħıŊŘĬģŅĬĪŅĚŏĻĶļģĻŅĽĨĶƢěŋĸĳŅėȮȮȮŀŋĮĽĚėƢŐĸŃŀŋĮĪŅĬȮȮėĺŅĴĵŊħľĵŋƞĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮȮȮ
ŏĻĶļģĻŅĽĨĶƢĽŅīŅĶĦŃȮȮȮĨƟĬĪŋĬĔŅĶįĸŇĨȮȮȮŐĸŃőėĶĚĽĶƟŅĚĨĸŅħȮȮŐĬĺėŇħıŊŘĬģŅĬħƟŅĬŏĻĶļģĻŅĽĨĶƢĴľĳŅėȮȮȮĨńĺŐĮĶ
ĪŅĚŏĻĶļģĻŅĽĨĶƢĴľĳŅėȮȮȮŏĻĶļģĔŇěŒĬĶŃĵŃĵŅĺȮȮĔŅĶŏĚŇĬĔŅĶīĬŅėŅĶȮȮĬőĵĭŅĵĔŅĶėĸńĚŐĸŃĔŅĶŏĚŇĬȮȮȮȮŐĸŃŏĻĶļģĔŇě
ŒĬĶŃĵŃĽńŘĬȮȮȮĔŅĶėƟŅŐĸŃĔŅĶŏĚŇĬĶŃľĺƞŅĚĮĶŃŏĪĻ 
 Principles of microeconomics: market forces of supply and demand, elasticity and its application, 
economics of the public sector, costs of production, and market structure; principles of 
macroeconomics: macroeconomic variables,  real economy in the long run, money and the banking 
system, monetary and fiscal policies, and output in the short run; international trade and monetary 
system 
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673-/13ȮȮĽŋĬĪĶňĵĻŅĽĨĶƢŐľƞĚĝňĺŇĨ               1&0-0-3' 
    Life Aesthetics 
 ĽŋĬĪĶňĵĻŅĽĨĶƢĕŀĚĔŅĶħŜŅĶĚĝňĺŇĨĪňŗĴňėĺŅĴĽŋĕȮĔŅĶěńħĔŅĶėĺŅĴŏėĶňĵħȮĔŅĶĽĶƟŅĚĔŜŅĸńĚŒěȮŏĽĶŇĴĽĶƟŅĚĺŋĥŇ
ĳŅĺŃĪŅĚŀŅĶĴĦƢȮĽŋĬĪĶňĵĻŅĽĨĶƢĪŅĚĳŅļŅȮĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıŐĸŃĔŅĶŐĽħĚŀŀĔȮĔŅĶħŌŐĸĽŋĕĳŅıĔŅĵŐĸŃěŇĨȮ
ėŋĦėƞŅĕŀĚĪńĻĬĻŇĸĮƝȮėĺŅĴĞŅĭĞŉŘĚŒĬħĬĨĶňŐĸŃĬŅĢĻŇĸĮƝȮėĺŅĴŏĕƟŅŒěĺńĥĬīĶĶĴĮĶŃŏıĦňȮŐĸŃĴŅĶĵŅĪĽńĚėĴĪńŘĚ
ĕŀĚœĪĵŐĸŃĽŅĔĸ 
 Aesthetics of living happily; stress management; willpower creation; promoting 
emotional maturity; aesthetics of language; developing personality and self expression; 
nurturing physical and mental health; value of visual art; appreciation of music and performing 
art; understanding Thai and international cultures, traditions, and social etiquettes 
 
673-/5/  ĳŌĴŇĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨ               1&0-0-3' 
    Wisdom of Living 
 ĔŅĶėŇħȮĔŅĶĭĶŇľŅĶȮŐĸŃĔŅĶěńħĔŅĶĝňĺŇĨŀĵƞŅĚĶŌƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴœĪĵȮŐĸŃĔĶŃŐĽĽńĚėĴ
őĸĔȮĔŅĶįĽĴįĽŅĬĺŇĩňœĪĵĔńĭıľŋĺńĥĬīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨȮĔŅĶĴňěŇĨĽŅīŅĶĦŃȮŐĸŃĶńĔļƢĽŇŗĚŐĺħĸƟŀĴȮĔŅĶŀĵŌƞ
ĶƞĺĴĔńĬŒĬĽńĚėĴŀĵƞŅĚĴňėĺŅĴĽŋĕĭĬıŊŘĬģŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃľĸńĔŏĻĶļģĔŇěıŀŏıňĵĚ 
 Thinking; life administration and management in accordance to changes in Thai and 
global  society; blending Thai way of life with multicultural way of life; public mind and 
environmental conservation; living in the society happily based on morality; ethics and 
sufficiency economy, 
 
 
xxx-xxx  ĔŇěĔĶĶĴıĸĻŉĔļŅ               ȮȮȮȮȮȮȮȮȮȮ/&x-y-z' 
   Physical  Education Course 
 
ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
240-101   ŐĬŃĬŜŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ          3(2-2-5) 
     Introduction to Computer Programming 
 ľĸńĔĔŅĶŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚėŀĴıŇĺŏĨŀĶƢ ĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬĕŀĚŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢľĸńĔĔŅĶ
ĔĶŃĭĺĬĔŅĶĕŀĚĕƟŀĴŌĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢ ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶőĮĶŐĔĶĴŐĭĭŏľĨŋĔŅĶĦƢĕńĭ ľĸńĔĔŅĶĕŀĚĳŅļŅ
ĝńŘĬĽŌĚ ĺŇīňĔŅĶŐĸŃľĸńĔĔŅĶĕŀĚĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅŏıŊŗŀĬŜŅĴŅĽŌƞĔŅĶŏĕňĵĬőĮĶŐĔĶĴȮĝĬŇħĕƟŀĴŌĸıŊŘĬģŅĬ Ĩńĺ
ŐĮĶ ėƞŅėĚĪňŗ ĨńĺħŜŅŏĬŇĬĔŅĶŐĸŃĬŇıěĬƢȮȮĮĶŃőĵėėŜŅĽńŗĚŐĸŃĮĶŃőĵėėŜŅĽńŗĚŏĝŇĚĮĶŃĔŀĭȮȮĔŅĶĪŜŅĚŅĬĨŅĴĸŜŅħńĭȮĔŅĶ
ĪŜŅĚŅĬŐĭĭĪŅĚŏĸŊŀĔŐĸŃĔŅĶĪŜŅĚŅĬŐĭĭĺĬĞŘŜŅȮȮőĮĶŐĔĶĴĵƞŀĵŐĸŃĔĶŃĭĺĬĔŅĶĽƞĚıŅĶŅĴŇŏĨŀĶƢȮĕŀĭŏĕĨĔŅĶŒĝƟ
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ĚŅĬĕŀĚĨńĺŐĮĶŐĸŃőĮĶŐĔĶĴĵƞŀĵȮȮĕƟŀĴŌĸŐĭĭŀŅĶƢŏĶĵƢȮĕƟŀĴŌĸŐĭĭőėĶĚĽĶƟŅĚ ĳŅļŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴĮƤěěŋĭńĬȮ
ĔŅĶİƗĔŏĕňĵĬőĮĶŐĔĶĴ 
 Computer concepts, computer components; hardware and software interaction; 
electronic data processing concepts;  event-driven programming concepts; high-level language 
programming concepts; program design and development methodology; data types; constant; 
operations and expression; statement and compound statement, flow controls, sequence, 
alteration and iteration; subprograms and parameter passing process, scope of variable and 
subprogram, arrays and data structures; current programming language; programming practices 
 
1/3-/.1Ȯ ėĺŅĴĶŌƟĪńŗĺœĮĪŅĚħƟŅĬĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ             1&1-.-4' 
    Introduction to Intellectual Property 
 ėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠȮŐĸŃĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅĕŀĚĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĮĶŃŏĳĪĕŀĚĪĶńıĵƢĽŇĬĪŅĚ
ĮƤĠĠŅȮľĬƞĺĵĚŅĬĪňŗĶńĭįŇħĝŀĭŏĔňŗĵĺĔńĭĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮĔŅĶĽŊĭėƟĬȮĔŅĶĶƞŅĚ
ĽŇĪīŇĭńĨĶȮĸŇĕĽŇĪīŇśȮŏėĶŊŗŀĚľĴŅĵĪŅĚĔŅĶėƟŅȮėĺŅĴĸńĭĪŅĚĔŅĶėƟŅȮĽŇŗĚĭƞĚĝňŘĪŅĚĳŌĴŇĻŅĽĨĶƢȮıńĬīŋƢıŊĝȮĔĶŃĭĺĬĔŅĶ
ĽĶƟŅĚĽĶĶėƢȮėŋƟĴėĶŀĚȮŐĸŃŒĝƟĮĶŃőĵĝĬƢĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĭĪĭŅĪĕŀĚĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĨƞŀĔŅĶıńĥĬŅ
ŏĻĶļģĔŇěȮĽńĚėĴŐĸŃŀŋĨĽŅľĔĶĶĴȮŐĸŃĔŅĶĬŜŅŏĽĬŀőėĶĚĔŅĶ 
 Definition, importance and history of intellectual property; type of intellectual property; 
organizations responsible for intellectual property in the country and overseas; patent 
searching, drafting and filing; copyright; trademark; trade secret; geographical indication; plant 
varieties; creation, protection and utilization of intellectual property; role for intellectual 
property in economics, socio and industrial developments; mini project 
 
1/3-0./Ȯ ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃĽńĚėĴ              1&1-.-4' 
     Science, Technology and Society 
 ėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴȮȮĶŃĭĭĬŇŏĺĻŐĸŃĽŇŗĚŐĺħĸƟŀĴȮȮ
įĸĔĶŃĪĭĕŀĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĨƞŀĽŋĕĳŅıȮȮĽŇŗĚŐĺħĸƟŀĴŐĸŃĽńĚėĴȮȮĔŅĶŒĝƟĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ĨƞŀĔŅĶıńĥĬŅĽńĚėĴȮȮĔŅĶĮƚŀĚĔńĬŐĔƟœĕĮƤĠľŅĽńĚėĴĪňŗŏĔŇħěŅĔįĸĔĶŃĪĭĕŀĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮ 
 Progress in science and technology; social dynamics; ecosystems and environment; 
impacts of science and technology on health, environment and society; science and 
technology in social development; preventing and solving social problems arisen from science 
and technology impact 
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123-/./Ȯ ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ               1&0-0-3' 
    Computer and Applications 
 ėĺŅĴŏĮƦĬĴŅĕŀĚŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮȮĮĶŃŏĳĪĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮŀĚėƢĮĶŃĔŀĭĕŀĚĶŃĭĭ
ėŀĴıŇĺŏĨŀĶƢŐĸŃľĸńĔĔŅĶĪŜŅĚŅĬĪńŗĺœĮȮŀŋĮĔĶĦƢŐĸŃĽŊŗŀĭńĬĪŉĔĕƟŀĴŌĸȮĔŅĶŐĪĬĕƟŀĴŌĸȮĶŃĭĭĽŅĶĽĬŏĪĻȮȮȮ 
ĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶŐĸŃĶŃĭĭŏėĶŊŀĕƞŅĵȮěĶŇĵīĶĶĴŐĸŃėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĚŅĬėŀĴıŇĺŏĨŀĶƢȮœĴőėĶėŀĴıŇĺŏĨŀĶƢ
ĔńĭĔŅĶŒĝƟĚŅĬŒĬĮƤěěŋĭńĬȮĻŉĔļŅĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĽŜŅľĶńĭĮĶŃĵŋĔĨƢŒĝƟĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĕŀĚ
ĬńĔĻŉĔļŅȮȮȮȮ 
 Historical development of computer technology; computer system types; computer 
organization and functions; secondary storage devices and media; data representation; 
information systems; communications and networks; computer security and ethics; current 
microcomputer usages; studies of application development programs that are relevant to 
students major 
 
123-/.0Ȯ ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶőĮĶŐĔĶĴ               1&0-0-3' 
    Computer and  Programming 
 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭėŀĴıŇĺŏĨŀĶƢȮŀŋĮĔĶĦƢŐĸŃĽŊŗŀĭńĬĪŉĔĕƟŀĴŌĸȮĞŀĲĨƢŐĺĶƢėŀĴıŇĺŏĨŀĶƢȮ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶȮŀŇĬŏĪŀĶƢŏĬŖĨȮőėĶĚĽĶƟŅĚŐĸŃĸńĔļĦŃĕŀĚĳŅļŅĔŅĶőĮĶŐĔĶĴȮȮĔŅĶĮĶŃĔŅĻŐĸŃĔŅĶĔŜŅľĬħėƞŅĨńĺ
ŐĮĶȮĬŇıěĬƢȮőėĶĚĽĶƟŅĚĔŅĶėĺĭėŋĴȮĨńĺŀĵƞŅĚĚŅĬĮĶŃĵŋĔĨƢħƟĺĵĳŅļŅėŀĴıŇĺŏĨŀĶƢĪňŗŏĸŊŀĔŒĝƟ 
 Introduction to computer; computer hardware; computer software; operating system; 
internet; structure and features of programming language;  declarations and assignments 
expressions; control structure; examples of application software with selected computer 
language, 
 
ľĴĺħĺŇĝŅŏĜıŅŃ 
ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
322-171 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ/      ȮȮȮȮȮȮȮȮ1&1-.-4' 
 Mathematics Physical Science I 
 ŀŋĮĬńĵŏĝŇĚėĦŇĨĻŅĽĨĶƢȮĲƤĚĔƢĝńĬŐĸŃĔĶŅĲȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬȮĔŅĶĮĶŃĵŋĔĨƢĕŀĚ
ŀĬŋıńĬīƢȮĮĶŇıńĬīƢĕŀĚĲƤĚĔƢĝńĬȮĮĶŇıńĬīƢœĴƞĨĶĚŐĭĭȮĔŅĶĮĶŃĵŋĔĨƢĕŀĚĮĶŇıńĬīƢ  
 Mathematical induction; functions and graphs; limit and continuity; derivatives of 
functions; applications of derivatives; integration of functions; improper integrals; application of 
integrals 
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322-172ȮȮėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ0      ȮȮȮȮȮȮȮȮ1&1-.-4' 
 ȮȮȮMathematics Physical Science II 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬ (Prerequisite)8ȮȮ 322-171ȮėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ/ 
 ĸŜŅħńĭŐĸŃŀĬŋĔĶĴĕŀĚěŜŅĬĺĬěĶŇĚȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠŀńĬħńĭĪňŗľĬŉŗĚ
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠŏĝŇĚŏĽƟĬŀńĬħńĭĪňŗĽŀĚĪňŗĴňĽńĴĮĶŃĽŇĪīŇśŏĮƦĬėƞŅėĚĨńĺŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮįĸ
ĔŅĶŐĮĸĚĸŅĮĸŅĞŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĶŃĭĭıŇĔńħŏĝŇĚĕńŘĺ 
 Sequences and series of real numbers; derivatives of functions of several variables; 
ordinary differential equations of first order and first degree; second order ordinary differential 
equations with constant coefficients; Laplace transforms andapplications; polar coordinate 
system 
 
100-05/ȮȮėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ1     ȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ1&1-.-4' 
 ȮȮȮMathematics Physical Science III 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĔƞŀĬ (Prerequisite)8ȮȮ 322-172ȮėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ2 
 ĮĶŇıńĬīƢľĸŅĵĝńŘĬȮŏĺĔŏĨŀĶƢŐėĸėŌĸńĽȮĮĶŇıńĬīƢĨŅĴŏĽƟĬŐĸŃĮĶŇıńĬīƢĨŅĴįŇĺȮĽĴĔŅĶŏĝŇĚȮŀĬŋıńĬīƢĽŅĴńĠŏĝŇĚŏĽƟĬ
ĪňŗĴňĽńĴĮĶŃĽŇĪīŇśŏĮƦĬĨńĺŐĮĶȮŀĬŋĔĶĴĲŌŏĶňĵĶƢȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
 Multiple integrals; vector calculus; line integrals and surface integrals; linear ordinary 
differential equations with variable coefficients; Fourier series; partial differential equations 
 
102-/.1  ŏėĴňĪńŗĺœĮ                 1&1-.-4' 
    General  Chemistry 
 ĮĶŇĴŅĦĽńĴıńĬīƢȮĪķļġňŀŃĨŀĴȮőėĶĚĽĶƟŅĚȮŀŇŏĸŖĔĨĶŀĬĕŀĚŀŃĨŀĴȮĽĴĭńĨŇĕŀĚīŅĨŋĨŅĴĨŅĶŅĚīŅĨŋȮīŅĨŏĶ
ĲıĶňŏĞĬŏĨĪňıȮŀőĸľŃȮŐĸŃīŅĨŋĪĶŅĬĞŇĝńĬȮıńĬīŃŏėĴňȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮĕŀĚŏľĸĺŐĸŃĽŅĶĸŃĸŅĵȮĕŀĚŐĕŖĚȮŐĔƠĽȮȮ
ěĸĬıĸĻŅĽĨĶƢŏėĴňȮĽĴħŋĸȮŏėĴňȮĽĴħŋĸœŀŀŀĬŒĬĬŘŜŅ 
 Stoichiometry, basis of atomic theory, electronic structures of atoms, periodic 
properties, representative elements, nonmetal and transition metals, chemical bonding, 
thermodynamics, liquid and solution, solid, gas, chemical kinetic, chemical equilibrium, ionic 
equilibrium 
 
325-103 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ                         /&.-1-.' 
   General Chemistry Laboratory 
 ėĺŅĴœĴƞŐĬƞĬŀĬŒĬĔŅĶĝńŗĚŐĸŃĨĺĚȮĔŅĶľŅėƞŅėĺŅĴŏĮƦĬĔĶħ-ŏĭĽĕŀĚĽŅĶĸŃĸŅĵŐĸŃĔŅĶľŅĮĶŇĴŅĦħƟĺĵ
ĔŅĶœĪŏĪĶĨȮŏĪŀĶƢőĴŏėĴňȮĽĴĭńĨŇėŀĸĸŇŏĔĪňĲĕŀĚĽŅĶĸŃĸŅĵŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴňȮĔŅĶĺŇŏėĶŅŃľƢŐŀĬœŀŀŀĬ
ŐĸŃŐėĨœŀŀŀĬľĴŌƞľĬŉŗĚŐĭĭĔŉŗĚěŋĸĳŅė 
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 Uncertainty of measurement; pH measurements and quantitative analysis by titration; 
thermochemistry; colligative properties of solutions; rate of reactions; semimicro-qualitative 
analysis of anions and group I cations 
 
332-103  ĲƕĽŇĔĽƢĪńŗĺœĮȮ/                     1&1-.-4' 
    General Physics I 
 ľĬƞĺĵĮĶŇĴŅĦĪŅĚĲƕĽŇĔĽƢȮŐĸŃŏĺĔŏĨŀĶƢȮŐĶĚŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗȮĚŅĬıĸńĚĚŅĬŐĸŃőĴŏĴĬĨńĴȮĶŃĭĭŀĬŋĳŅėȮ
ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĺńĨĩŋŐĕŖĚȮŏĔĶŖĚȮĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭŀŀĽĞŇŏĸĨȮĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭėĸŊŗĬȮȮŀńĬĨĶĔŇĶŇĵŅőĬƟĴĩƞĺĚȮ
ĔĸĻŅĽĨĶƢĕŀĚœľĸȮėĺŅĴĶƟŀĬŐĸŃŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ 
 Units, physical quantities, and vectors; forces and motions; work; energy, and 
momentum; system of particles; motion of rigid bodies; oscillatory motion; wave motions; 
gravitational Interaction; fluid mechanics; heat and thermodynamics 
 
332-104  ĲƕĽŇĔĽƢĪńŗĺœĮȮ0                 1&1-.-4' 
    General Physics II 
 œĲĲƚŅĽĩŇĨȮŐĴƞŏľĸŖĔȮĽĬŅĴŐĴƞŏľĸŖĔȮœĲĲƚŅĪňŗŏĮĸňŗĵĬĨŅĴŏĺĸŅȮĔĶŃŐĽœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮėĸŊŗĬ
ŐĴƞŏľĸŖĔœĲĲƚŅȮĪńĻĬĻŅĽĨĶƢȮĪķļňĽńĴıńĬīĳŅııŇŏĻļȮĔĸĻŅĽĨĶƢȮėĺŀĬĨńĴŏĭŊŘŀĚĨƟĬȮőėĶĚĽĶƟŅĚŀŃĨŀĴĬŇĺŏėĸňĵĽŐĸŃ
ŀĬŋĳŅėĴŌĸģŅĬ 
 Electrostatics; magnetism; time varying electromagnetic field; electric currents and 
electronics; electromagnetic waves; optics; special relativity; introduction to quantum 
mechanics; atomic structure; nucleus and particle physics 
 
332-113  ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ1               /&.-0-/' 
    General Physics Laboratory I 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬėĺĭĔńĬ (Concurrent) :  332-103  ĲƕĽŇĔĽƢĪńŗĺœĮȮ/ 
 ĔŅĶŒĝƟŏĺŀĶƢŏĬňĵėŅĸŇŏĮŀĶƢŐĸŃœĴőėĶĴŇŏĨŀĶƢȮĔŅĶĺńħŐĸŃėĺŅĴįŇħıĸŅħȮĔĶŅĲŐĸŃĽĴĔŅĶȮĔŅĶŏėĸŊŗŀĬĪňŗŏĮƦĬ
ĺĚĔĸĴȮĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭőĮĶŏěĔœĪĸƢȮĔŅĶĝĬȮĽĴħŋĸŐĶĚȮĽĮĶŇĚŐĸŃĔŅĶĽńŗĬȮőĴŏĴĬĨƢȮėĺŅĴŏĜŊŗŀĵȮĽĴħŋĸĽĩŇĨĕŀĚ
ĺńĨĩŋŐĕŖĚŏĔĶŖĚ 
 Vernier caliper & micrometer; measurement and uncertainty; graph and equation; 
circular motion; projectile motion; collision; force equilibrium; spring & oscillation; moment of 
inertia; static equilibrium of rigid bodies 
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110-//2  ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ0               /&.-0-/' 
    General Physics Laboratory II 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬėĺĭĔńĬ (Concurrent) :  332-104  ĲƕĽŇĔĽƢĪńŗĺœĮȮ2 
 ĔŅĶŒĝƟŀŋĮĔĶĦƢŐĸŃĴŅĨĶĺńħœĲĲƚŅȮĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚȮĽĬŅĴœĲĲƚŅȮĔŅĶŏľĬňŗĵĺĬŜŅŐĴƞŏľĸŖĔœĲĲƚŅȮĨńĺŏĔŖĭ
ĮĶŃěŋœĲĲƚŅȮĔŅĶŒĝƟŀŀĽĞŇĸőĸĽőėĮȮĺĚěĶœĲĲƚŅĔĶŃŐĽĽĸńĭȮıķĨŇĔĶĶĴȮĔŅĶĔŜŅĪŀĬĕŀĚĺĚěĶŀĬŋĔĶĴȮRLC 
 Electronics devices and multimeter; dc circuit; electric field; electromagnetic induction; 
capacitor; oscilloscope; ac  circuits; resonance in RLC circuits 
 
ĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 
200-101 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢ                 1(1-0-2) 

  Introduction to Engineering 
 ĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅĕŀĚĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ ŐĸŃıńĥĬŅĔŅĶĕŀĚĺŇĻĺĔĶĶĴĻŅĽĨĶƢĽŅĕŅĨƞŅĚŕȮ ĽŇŗĚĮĶŃħŇļģƢĪňŗ
ĽŜŅėńĠĪŅĚĺŇĻĺĔĶĶĴĻŅĽĨĶƢŒĬĵŋėĽĴńĵĨƞŅĚŕȮȮŀĚėƢĔĶĺŇĝŅĝňıĪňŗŏĔňŗĵĺĕƟŀĚȮěĶĶĵŅĭĶĶĦĺŇĻĺĔĶȮŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢ
ŐĸŃĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭȮŏĪėĬŇėĔŅĶĬŜŅŏĽĬŀ 
 History of engineering and evolution of various fields of engineering; major engineering 
achievements in each historical ages;  some related engineering professional organizations; 
engineering ethics; systematic problem analysis and solving; presentation techniques 
 
210-202 ȮĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴœĲĲƚŅŏĭŊŘŀĚĨƟĬȮ          1(0-3-0) 
  ȮȮ ȮBasic Electrical Engineering Laboratory 
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĶƞĺĴ (Corequisite)8Ȯ 21.-211 ĺĚěĶœĲĲƚŅȮ/ȮľĶŊŀȮ 

ȮȮȮȮȮȮ211-21/ȮľĸńĔĴŌĸĺŇĻĺĔĶĶĴœĲĲƚŅ 
 ĔŅĶĪħĸŀĚĮĶŃĴŅĦȮ10 ľńĺĕƟŀȮ ŏĔňŗĵĺĔńĭĺĚěĶœĲĲƚŅŏĭŊŘŀĚĨƟĬȮ ŏėĶŊŗŀĚŒĝƟœĲĲƚŅȮ ĨĸŀħěĬŀŋĮĔĶĦƢŐĸŃ
ŏėĶŊŗŀĚĴŊŀĺńħŀĵƞŅĚĚƞŅĵ 
 Approximately 10 laboratory experiments in basic electrical circuits, instruments, 
appliances, and measuring instruments 
 
0//-0//ȮľĸńĔĴŌĸĺŇĻĺĔĶĶĴœĲĲƚŅȮȮ       ȮȮȮȮȮȮȮȮ1&1-.-4' 
 ȮȮFundamentals of Electrical Engineering 
 ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅĔĶŃŐĽĨĶĚȮȮŐĶĚħńĬœĲĲƚŅȮĔĶŃŐĽœĲĲƚŅȮŐĸŃĔŜŅĸńĚœĲĲƚŅȮȮĔġĕŀĚőŀľƢĴŐĸŃĔġ
ĕŀĚŏėŀĶƢĝŀĲĲƝȮȮȮĔŅĶĺŇŏėĶŅŃľƢĺĚěĶœĲĲƚŅĔĶŃŐĽĽĸńĭȮȮȮĔŜŅĸńĚœĲĲƚŅěĶŇĚŐĸŃĔŜŅĸńĚœĲĲƚŅĶňŐŀĔĪňĲȮȮĨńĺĮĶŃĔŀĭ
ĔŜŅĸńĚȮ Ȯ ĔŅĶĮĶńĭĮĶŋĚėƞŅĨńĺĮĶŃĔŀĭĔŜŅĸńĚȮ Ȯ Ȯ ĶŃĭĭœĲĲƚŅĽŅĴŏĲĽȮ ĔŅĶĽƞĚěƞŅĵĔŜŅĸńĚœĲĲƚŅȮ ľĴƟŀŐĮĸĚœĲĲƚŅȮ
ŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅŏĭŊŘŀĚĨƟĬȮŏėĶŊŗŀĚĔŜŅŏĬŇħœĲĲƚŅŐĸŃĴŀŏĨŀĶƢœĲĲƚŅȮŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅŏĭŊŘŀĚĨƟĬȮ 
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 BAȮagpasgrȮ_l_jwqgq9ȮȮtmjr_ecȮ*ȮasppclrȮ_lbȮnmucp9ȮMfkŲqȮj_uȮ_lbȮIgpaffmddŲqȮj_u9Ȯ?AȮ
circuit analysis; real and reactive power; power factor; power factor correction;  three-phase 
systems; methods of  power transmission; transformers; introduction to electric machinery; 
generators and motors; basic electrical instruments 
 
216-111 ȮŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮ1     ȮȮȮȮȮ1(0-3-4)  
   ȮEngineering Drawing I 
 ėĺŅĴĽŜŅėńĠĕŀĚĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢŐĸŃĺŇīňŒĝƟȮĔŅĶŏĕňĵĬĨńĺŏĸĕŐĸŃĨńĺŀńĔļĶĝĬŇħ
ĕŀĚŏĽƟĬŐĸŃĴŅĨĶģŅĬĽŜŅľĶńĭĚŅĬŏĕňĵĬŐĭĭŏĶĕŅėĦŇĨȮĮĶŃĵŋĔĨƢĔŅĶŏĕňĵĬĳŅıĽŅĴĴŇĨŇȮĳŅıĜŅĵŀŀőīĔĶŅĲĲƕĔŐĸŃ
ĔŅĶŏĕňĵĬĳŅıĜŅĵŀŀőīĔĶŅĲĲƕĔȮĔŅĶŏĕňĵĬĳŅıĽŏĔŖĨȮĔŅĶŏĕňĵĬĳŅıĨńħȮĔŅĶŏĕňĵĬĳŅıŐĵĔĽƞĺĬŐĸŃĳŅıĮĶŃĔŀĭȮ
ĔŅĶĔŜŅľĬħĕĬŅħŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬȮŐĸŃĶŅĵĸŃŏŀňĵħŀŊŗĬŕȮıŊŘĬģŅĬĔŅĶŏĕňĵĬŐĭĭħƟĺĵėŀĴıŇĺŏĨŀĶƢ 
 The importance of engineering drawing; drawing instruments and their uses; lettering; 
line types and standards; applied geometry; pictorial drawings, orthographic projection, 
orthographic drawing; freehand sketches; section drawing; detail and assembly drawing; 
dimensioning and tolerancing descriptions; basic computer aided drawings 
 
221-101  ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 1              ȮȮȮȮȮȮȮ3(3-0-6) 

ȮȮȮEngineering Mechanics I  
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬĶƞĺĴ (Corequisite)8ȮȮ100-/5/ȮȮėĦŇĨĻŅĽĨĶƢ ĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅıȮ/Ȯ 
 ŐĬĺėŇħŐĸŃľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĽĩŇĨĵĻŅĽĨĶƢȮĶŃĭĭŐĶĚĽŀĚĴŇĨŇŐĸŃĽŅĴĴŇĨŇȮĔŅĶĶĺĴŐĸŃĔŅĶŐĵĔŐĶĚȮ
őĴŏĴĬĨƢȮŐĶĚėŌƞėĺĭȮŐĸŃĶŃĭĭŐĶĚĽĴĴŌĸȮĽĴħŋĸĕŀĚŀĬŋĳŅėŐĸŃĺńĨĩŋŏĔĶŖĚȮŐįĬĳŅıĺńĨĩŋŀŇĽĶŃȮĔŅĶĺŇŏėĶŅŃľƢőėĶĚ
ĕƟŀľĴŋĬȮŏĲĶĴŐĸŃŏėĶŊŗŀĚěńĔĶĔĸȮŐĶĚŏĽňĵħĪŅĬȮĻŌĬĵƢĩƞĺĚȮŏĞĬĪĶŀĵħƢȮőĴŏĴĬĨƢėĺŅĴŏĜŊŗŀĵĕŀĚıŊŘĬĪňŗȮĺĚĔĸĴőĴŏĴĬĨƢ
ėĺŅĴŏĜŊŗŀĵĕŀĚőĴľƢȮľĸńĔĔŅĶĚŅĬŏĽĴŊŀĬȮŏĽĩňĵĶĳŅıĕŀĚĺńĨĩŋȮŐĬŃĬŜŅıĸĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬȮȮ 
 Fundamental concepts and principles of statics; two and three dimensional force 
systems;  composition and resolution of forces; moments, couples and equivalent force 
system; equilibrium of particles and rigid bodies; free body diagrams; analysis of trusses, frames 
and machines;  friction; centres of gravity, centroids; moments of inertia of plane areas; Mohr's 
circle of moment of inertia; method of virtual work; stability; introduction to dynamics 
 
225-346  ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬ              3(3-0-6) 

   Production and Operations Management 
ĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬȮĮĶŃĔŀĭħƟĺĵȮĔŅĶěńħĔŅĶĔŅĶħŜŅŏĬŇĬĚŅĬȮĔĸĵŋĪīƢĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶıĵŅĔĶĦƢȮȮĔŅĶ

ŏĸŊŀĔĪŜŅŏĸĪňŗĨńŘĚȮȮĔŅĶĺŅĚįńĚőĶĚĚŅĬȮĔŅĶĻŉĔļŅĔŅĶĪŜŅĚŅĬȮĔŅĶĭĶŇľŅĶőėĶĚĔŅĶȮĔŅĶĺŅĚŐįĬĔŜŅĸńĚįĸŇĨȮĔŅĶĺŅĚŐįĬ
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ĶĺĴȮĔŅĶĺŅĚŐįĬėĺŅĴĨƟŀĚĔŅĶĺńĽħŋȮĔŅĶěńħĔŅĶıńĽħŋėĚėĸńĚȮĔŅĶěńħĔŅĶľƞĺĚőĞƞŀŋĮĪŅĬȮȮĔŅĶĭĶŇľŅĶĶŃĭĭėŋĦĳŅıȮ
ŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıȮ 
        Operations system; operations management; operations strategy; forecasting; location 
planning; facility layout; work study; project management; capacity planning; aggregate 
planning; material requirements planning; inventory management; supply chain management; 
quality management and quality control 
 
225-251 ĽĩŇĨŇĺŇĻĺĔĶĶĴȮ1                3(3-0-6) 
   Engineering Statistics I  
 ĺŇīňĔŅĶĪŅĚĽĩŇĨŇȮĸńĔļĦŃĽĴĭńĨŇĕŀĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢȮėĺŅĴĬƞŅěŃŏĮƦĬȮĨńĺŐĮĶĽŋƞĴȮĔŅĶŐěĔŐěĚėĺŅĴ
ĬƞŅěŃŏĮƦĬŐĭĭĝƞĺĚȮĔŅĶŐěĔŐěĚėĺŅĴĬƞŅěŃŏĮƦĬŐĭĭĨƞŀŏĬŊŗŀĚȮĔŅĶŐěĔŐěĚĕŀĚĽŇŗĚĨńĺŀĵƞŅĚȮĪķļġňĔŅĶĮĶŃĴŅĦėƞŅȮ
ĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŏĝŇĚŏĽƟĬĨĶĚȮȮĽľĽńĴıńĬīƢ 
 Statistical methods; properties of data and analysis; probability; random variable; 
discrete probability distribution function; continuous probability distribution function; sampling 
distribution; estimation theory; test of hypothesis; analysis of variance; linear regression analysis, 
correlation 
 
225-346 ĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬȮ              3(3-0-6) 
   Production and Operations Management  
ȮȮȮȮȮ ĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬȮĮĶŃĔŀĭħƟĺĵȮĔŅĶěńħĔŅĶĔŅĶħŜŅŏĬŇĬĚŅĬȮĔĸĵŋĪīƢĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶıĵŅĔĶĦƢȮȮĔŅĶ
ŏĸŊŀĔĪŜŅŏĸĪňŗĨńŘĚȮȮĔŅĶĺŅĚįńĚőĶĚĚŅĬȮĔŅĶĻŉĔļŅĔŅĶĪŜŅĚŅĬȮĔŅĶĭĶŇľŅĶőėĶĚĔŅĶȮĔŅĶĺŅĚŐįĬĔŜŅĸńĚįĸŇĨȮĔŅĶĺŅĚŐįĬ
ĶĺĴȮĔŅĶĺŅĚŐįĬėĺŅĴĨƟŀĚĔŅĶĺńĽħŋȮĔŅĶěńħĔŅĶıńĽħŋėĚėĸńĚȮĔŅĶěńħĔŅĶľƞĺĚőĞƞŀŋĮĪŅĬȮȮĔŅĶĭĶŇľŅĶĶŃĭĭėŋĦĳŅıȮ
ŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıȮ 
        Operations system; operations management; operations strategy; forecasting; location 
planning; facility layout; work study; project management; capacity planning; aggregate 
planning; material requirements planning; inventory management; supply chain management; 
quality management and quality control 
 
225-331 ĔŅĶėĺĭėŋĴėŋĦĳŅı                3(3-0-6) 
   Quality Control  
ĶŅĵĺŇĝŅĭńĚėńĭŏĶňĵĬįƞŅĬĔƞŀĬ (Prerequisite)8ȮȮ225-251 ĽĩŇĨŇĺŇĻĺĔĶĶĴȮ1 
 ȮȮȮȮĽĩŇĨŇĪňŗŒĝƟŒĬĚŅĬėĺĭėŋĴėŋĦĳŅıȮŐįĬĳŌĴŇėĺĭėŋĴĽŜŅľĶńĭĕƟŀĴŌĸįńĬŐĮĶȮŐįĬĳŌĴŇėĺĭėŋĴŏĝŇĚĸńĔļĦŃȮ
ŐįĬĳŌĴŇėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨĝĬŇħŀŊŗĬȮŕȮŐįĬĔŅĶĝńĔĽŇŗĚĨńĺŀĵƞŅĚȮŏĽƟĬőėƟĚőŀĞňȮŐįĬĔŅĶĝńĔĽŇŗĚĨńĺŀĵƞŅĚŏĝŇĚŏħňŗĵĺȮ
ŐįĬĔŅĶĝńĔĽŇŗĚĨńĺŀĵƞŅĚŏĝŇĚŏħňŗĵĺŐĭĭĴňĔŅĶĔĶŀĚȮŐįĬĔŅĶĝńĔĽŇŗĚĨńĺŀĵƞŅĚŏĝŇĚėŌƞȮŐįĬĔŅĶĝńĔĽŇŗĚĨńĺŀĵƞŅĚŏĝŇĚėŌƞŐĭĭĴňĔŅĶ
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ĔĶŀĚȮŐįĬĔŅĶĝńĔĽŇŗĚĨńĺŀĵƞŅĚŐĭĭĨƞŀŏĬŊŗŀĚȮŐįĬĔŅĶĝńĔĽŇŗĚĨńĺŀĵƞŅĚŏĝŇĚĞƟŀĬȮŐįĬĔŅĶĝńĔĽŇŗĚĨńĺŀĵƞŅĚȮȮMIL-STD-
105E ŐįĬĔŅĶĝńĔĽŇŗĚĨńĺŀĵƞŅĚĽŜŅľĶńĭĕƟŀĴŌĸįńĬŐĮĶȮĨƟĬĪŋĬėŋĦĳŅıȮĪķļġňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀȮĔŅĶĭĶŇľŅĶėŋĦĳŅıĪńŗĺ
ĪńŘĚŀĚėƢĔĶȮĶŃĭĭĭĶŇľŅĶėŋĦĳŅıȮȮISO 9000:2008ȮĶŅĚĺńĸėŋĦĳŅıŐľƞĚĝŅĨŇ 
       Statistics for quality control, control charts for variables, control charts for attributes, 
other types of control charts; acceptance sampling, OC  curve, single sampling plan, rectified 
single sampling plan, double sampling plan, rectified double sampling plan, continuous 
sampling plan, multiple sampling plan; military standard  MIL-STD-105E (ANSI / ASQC Z 1.4); 
sampling plan for variables; quality cost analysis, reliability theory; total quality management 
(TQM); quality management system, ISO 9000:2008, national quality award 
 
225-441 ĔŅĶěńħĔŅĶīŋĶĔŇěĽŜŅľĶńĭĺŇĻĺĔĶŐĸŃĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶ           3(3-0-6)  
   Business Management for Engineer and Entrepreneurship  
 ĮĶŃŏĳĪĕŀĚŀĚėƢĔŅĶīŋĶĔŇěȮĔĶŃĭĺĬĔŅĶěńħĔŅĶȮĔŅĶĺŅĚŐįĬȮȮĔŅĶěńħŀĚėƢĔĶȮȮĔŅĶĭĶŇľŅĶĭŋėėĸȮȮĔŅĶĽńŗĚ
ĔŅĶȮŐĸŃĔŅĶėĺĭėŋĴȮȮľĸńĔĔŅĶĕŀĚĔŅĶĨĸŅħȮĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŒľĴƞȮȮĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶȮĔŅĶĮĶŃŏĴŇĬőŀĔŅĽĪŅĚīŋĶĔŇěȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟĕŀĚőėĶĚĔŅĶȮŐįĬīŋĶĔŇěŐĸŃĔŅĶěńħĪŜŅ
ŐįĬīŋĶĔŇěȮĔŅĶĺŇŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢŏĮƚŅľĴŅĵȮĔŅĶĽŜŅĶĺěŐĸŃĔŅĶĺŇěńĵĨĸŅħȮĔĸĵŋĪīƢĔŅĶĨĸŅħĽŜŅľĶńĭīŋĶĔŇěŒľĴƞȮ
ĔŅĶıĵŅĔĶĦƢėĺŅĴĨƟŀĚĔŅĶĪŅĚĔŅĶĨĸŅħȮŏĪėĬŇėĔŅĶĕŅĵȮĔŅĶĺŅĚŐįĬĔŅĶĨĸŅħȮĔŅĶĭĶŇľŅĶĔŅĶįĸŇĨȮĔŅĶĺŅĚŐįĬ
ĔŅĶįĸŇĨ-ĭĶŇĔŅĶȮĔŅĶĺŅĚŐįĬĔŅĶĭĶŇľŅĶŀĚėƢĔĶŐĸŃĪĶńıĵŅĔĶĴĬŋļĵƢȮĶŃĭĭĭńĠĝňįŌƟĮĶŃĔŀĭĔŅĶȮĺŇŏėĶŅŃľƢĚĭ
ĔŅĶŏĚŇĬȮĔŅĶěńħĪŜŅŐįĬĔŅĶŏĚŇĬȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚŐĸŃėĺŅĴœĺŒĬĔŅĶĮĶŃĔŀĭĔŅĶīŋĶĔŇěȮȮĔŅĶěńħĔŅĶ
ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŒĬĔŅĶĮĶŃĔŀĭĔŅĶīŋĶĔŇěȮȮŐľĸƞĚŏĚŇĬĪŋĬȮĶŃĭĭĳŅļňŀŅĔĶŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚȮŏėĶŊŀĕƞŅĵ
īŋĶĔŇěȮȮĔŅĶĭĶŇĔŅĶĕŀĚĳŅėĶńģŏıŊŗŀįŌƟĮĶŃĔŀĭĔŅĶěĶŇĵīĶĶĴŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇě  
 Type of business; management process, planning, organizing, staffing, directing, 
controlling; marketing concept, introduction to new entrepreneur creation; entrepreneurship 
appraisal; business  opportunity  analysis; project feasibility study; business plan;  SWOT 
analysis; market survey and research; marketing strategy for new business; business marketing; 
marketing planning;  production management; production and service planning; organization 
_lbȮfsk_lȮpcqmspacȮk_l_eckclr9ȮȮ_aamslrgle9Ȯdgl_lag_jȮ_l_jwqgq9Ȯdgl_lag_jȮnj_llgle9Ȯ`sqglcqqŲqȮ
risk analysis; intellectual property management; investment funding sources; tax and business 
j_uqȮ_lbȮpcesj_rgmlq9Ȯ`sqglcqqȮlcrumpigle9Ȯns`jgaȮqcarmpŲqȮqcptgacqȮ_lbȮd_agjgrgcq9Ȯ`sqglcqqȮcrfgaq 
 
226-215  ĔĶŃĭĺĬĔŅĶįĸŇĨĕńŘĬıŊŘĬģŅĬ          2(1-3-2) 
       Basic Manufacturing Processes 
 ĶŃĭĭĔŅĶįĸŇĨȮĔŅĶŏĸŊŀĔĔĶŃĭĺĬĔŅĶįĸŇĨȮŏėĶŊŗŀĚěńĔĶĔĸőĶĚĚŅĬŐĭĭĨƞŅĚŕȮŏėĶŊŗŀĚĔĸŉĚȮŒĭĴňħŐĸŃĔŅĶěńĭ
ĵŉħĝŇŘĬĚŅĬȮĔŅĶĔĸŉĚőĸľŃȮĔŅĶėŜŅĬĺĦŏĺĸŅĪňŗŒĝƟȮŒĬĔŅĶĔĸŉĚȮĮĢŇĭńĨŇĔŅĶĔĸŉĚőĸľŃħƟĺĵŏėĶŊŗŀĚĔĸŉĚīĶĶĴħŅȮĝĬŇħŐĸŃ
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ĸńĔļĦŃĽĴĭńĨŇĕŀĚőĸľŃŐįƞĬȮĔĶŃĭĺĬĔŅĶįĸŇĨĝŇŘĬĚŅĬőĸľŃŐįƞĬħƟĺĵŏėĶŊŗŀĚěńĔĶĔĸŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮ
ŏėĶŊŗŀĚěńĔĶĔĸĞňŏŀŖĬĞňĽŜŅľĶńĭĚŅĬőĸľŃŐįƞĬȮĔŅĶŏĕňĵĬŐįƞĬėĸňŗȮĔŅĶĵŉħőĸľŃŐįƞĬȮĮĢŇĭńĨŇĔŅĶőĸľŃŐįƞĬȮľĸńĔĔŅĶ
ŏĝŊŗŀĴőĸľŃȮŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĔŅĶŏĝŊŗŀĴȮėĺŅĴĮĸŀħĳńĵŒĬĚŅĬŏĝŊŗŀĴȮĔĶŃĭĺĬĔŅĶŏĝŊŗŀĴőĸľŃŐĭĭĨƞŅĚŕȮĪƞŅ
ŏĝŊŗŀĴȮŐĬĺŏĝŊŗŀĴŐĸŃĔŅĶĨĶĺěĽŀĭȮĮĢŇĭńĨŇĔŅĶŏĝŊŗŀĴħƟĺĵĔƠŅĞŀŀĔĞňŀŃŏĞĪŇĸňĬȮŐĸŃĔŅĶŏĝŊŗŀĴŀŅĶƢė 
 Manufacturing systems; manufacturing processes selection; machines, tools, and fixtures; 
metal turning, turning time calculation, typical metal turning practices, types and characteristics 
of sheet metals, sheet metal forming processes, CNC machines for sheet metal forming, sheet 
metal pattern development, sheet metal fastening, sheet metal operation practices; principles 
of metal welding, machines and equipment for welding, welding safety, welding processes, 
welding posture, weld, and inspection, oxy acetylene welding, and arc welding practices 
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3.2 ĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
3.2.1 ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

ĸŜŅħńĭ
Īňŗ 

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ 
 

ėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔ
ėŋĦĺŋĥŇĽŌĚĽŋħĩŉĚ
ĶŃħńĭĮĶŇĠĠŅĨĶň) 

ĽŅĕŅĺŇĝŅ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĳŅĶŃĔŅĶĽŀĬĝ,Ĵ,-ĮƖĔŅĶĻŉĔļŅ 

ĽĩŅĭńĬ ĮƖ ı.Ļ. 2559 2560 2561 2562 

1 1-6../-./327-.5-0 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĮĶŃĳŅĻ 
ŏĴŊŀĚěńĬĪĶƢĭŋĶň 

Ph.D. 
 

M.Eng  
 
ĺĻ,ĭ, 

Materials Science and 
Engineering 
Mechanical Engineering 
 
ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ 

U.  of  Liverpool, U.K. 
 
Nagaoka   U. of 
Technology, Japan  
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

0326 
 
032. 

 
0311 

15. 15. 15. 15. 

2 3-9098-00880-09-3 ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ĔńĸĵŅĦňȮȮȮȮėŋĮĨŅĬĬĪƢ D.E.A. 
ĺĪ,Ĵ, 
ĺĪ,ĭ, 

Organometallic Chem. 
ŀĬŇĬĪĶňĵƢŏėĴň 
ŏėĴň 

Paul Sabatier U., France  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0307 
030/ 
03/7 

030 030 030 030 

3 1-6177-../66-14-0 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

īĺńĝĝńĵȮȮȮĮĸŌĔįĸ Ph.D. 
 

M.Sc. 
 

M.Eng  
 
ĺĻ,ĭ, 

Metallurgical  
Engineering 
Metallurgical  
Engineering 
Geotechnical 
Engineering 
ŏľĴŊŀĚŐĶƞŐĸŃőĸľŃĺŇĪĵŅ 

U. of Wisconsin-Madison, 
U.S.A., 
U. of Wisconsin-Madison, 
U.S.A.,  
AIT 
 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

0322 
 
0317 

 
031. 

 
0302 

163 163 163 163 

4 3-9206-00272-70-9 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĺŇļĦŋȮĶŅĝŏıŖĝĶ Ph.D. 

 

DEA 
 

ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴ' 

 

Materials Science and 
EngineeringȮ 

Materials Science and 
Engineering  

ŏľĴŊŀĚŐĶƞŐĸŃőĸľŃĺŇĪĵŅ 

 

Institut National Polytechnique 
de Lorraine Nancy, France 

Institut National Polytechnique 
de Lorraine, Nancy, France 

Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ 

 

032. 

 

0324 
 

2550 

410 410 410 410 
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ĸŜŅħńĭ
Īňŗ 

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ 
 

ėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔ
ėŋĦĺŋĥŇĽŌĚĽŋħĩŉĚ
ĶŃħńĭĮĶŇĠĠŅĨĶň) 

ĽŅĕŅĺŇĝŅ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĳŅĶŃĔŅĶĽŀĬĝ,Ĵ,-ĮƖĔŅĶĻŉĔļŅ 

ĽĩŅĭńĬ ĮƖ ı.Ļ. 2559 2560 2561 2562 

5 3-9001-00898-60-9 ŀŅěŅĶĵƢ ĴńĪĬŅȮȮȮȮȮęńĚėŃĴőĦ Ph.D. 
 
ĺĻ,ĭ, 

Engineering (Ceramics) 
 
ĺńĽħŋ 
 

The University of Exeter, 
U.K. 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
 

0336 
 

2548 

370 370 370 370 

 
 

3.2.2 ŀŅěŅĶĵƢĮĶŃěŜŅ 

ĸŜŅħńĭ
Īňŗ 

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ 
 

ėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔ
ėŋĦĺŋĥŇĽŌĚĽŋħĩŉĚ
ĶŃħńĭĮĶŇĠĠŅĨĶň) 

ĽŅĕŅĺŇĝŅ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĳŅĶŃĔŅĶĽŀĬĝ,Ĵ,-ĮƖĔŅĶĻŉĔļŅ 

ĽĩŅĭńĬ ĮƖ ı.Ļ. 2559 2560 2561 2562 

/ 1-7.76-..656-0.-. ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ıŇļĦŋȮĭŋĠĬĺĸ Ph.D. 
 

CERT. 
M.E. 
ĺĻ,ĭ, 

Mineral ProcessingȮ 
 
Coal Mining Technology 
Mining Engineering  
ŏľĴŊŀĚŐĶƞ  
 
 
 

The Pennsylvania State 
U., U.S.A. 
USSR. 
UNSW, Australia 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ 
 

2536 
 

2527 
2524 
0318 

 

/0. /0. /0. /0. 

2 1-/./0-.0715-16-3 ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ħĬŋıĸȮĨńĬĬőĵĳŅĽ Dr.  
DESS 
ĺĪ,Ĵ, 
ĺĪ,ĭ, 

 

AppliedȮGeology 
Remote Sensing 
īĶĦňĺŇĪĵŅ 
īĶĦňŏĪėĬŇė 
 
 
 
 

U. Bordeaux I, France 
U. Paris VI 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ  
Ĵ,ĕŀĬŐĔƞĬ,  
 

0313 
031/ 
0306 
0301 

 

163 163 163 163 
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ĸŜŅħńĭ
Īňŗ 

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ 
 

ėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔ
ėŋĦĺŋĥŇĽŌĚĽŋħĩŉĚ
ĶŃħńĭĮĶŇĠĠŅĨĶň) 

ĽŅĕŅĺŇĝŅ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĳŅĶŃĔŅĶĽŀĬĝ,Ĵ,-ĮƖĔŅĶĻŉĔļŅ 

ĽĩŅĭńĬ ĮƖ ı.Ļ. 2559 2560 2561 2562 

3 1-7.76-..660-1/-0 ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

ŏĸŖĔȮĽňėĚ D. Eng. 
 

Cert.  
 

Cert. 
 

ĺĻ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴ' 
 

 

Mineral Processing and 
Metallurgy 
High Technology 
Material Application 
Mineral Processing and 
Metallurgy 
ŏľĴŊŀĚŐĶƞŐĸŃőĸľŃĺŇĪĵŅ 
&Fine Ceramics, Composites, 
Metals) 
 

Tohoku U., Japan 
 
JFCC, Japan 
 
Tohoku U., Japan,  
  
Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ,  
 
 

0310 
 
0317 

 
0306 

 
0302 

 
 

2/. 2/. 2/. 2/. 

 1-7../-..026-34-4 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĴĬŌĠȮȮȮȮȮȮȮĴŅĻĬŇĵĴ Ph.D. 
 
ĺĪ,Ĵ, 

 
ĺĻ,ĭ, 

Mining Engineering 
 
ŏĪėőĬőĸĵňĽŇŗĚŐĺħĸƟŀĴ 
 
ŏľĴŊŀĚŐĶƞŐĸŃőĸľŃĺŇĪĵŅ 
 

TU Bergakademie 
Friberg, Germany 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
 

2552 
 

2542 
 
0315 

315 315 315 315 

 3-8099-00302-31-9 
 

ŀŅěŅĶĵƢ ıĚĻƢıńĥĬƢȮȮĽĬĪŃĴŇőĬ Dr.Ing 
 
ĺĪ,Ĵ, 
ĺĻ,ĭ, 

 

Mining EngineeringȮ 
 
ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴ 
ŏľĴŊŀĚŐĶƞŐĸŃőĸľŃĺŇĪĵŅ 
 

TU Bergakademie Friberg, 
Germany 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
 

0336 
 

2547 
2544 

 

21/ 21/ 21/ 21/ 

 /-7.76-...76-40-1 ŀŅěŅĶĵƢ ĺŇęŏĬĻĺƢȮȮȮħŜŅėĚ ĺĻ,Ĵ, 
ĺĻ,ĭ, 

ŏľĴŊŀĚŐĶƞ 
ŏľĴŊŀĚŐĶƞ 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

0332 
0350 

 

063 063 063 063 

 /-7.77-...05-3/-3 ŀŅěŅĶĵƢ ıĚĻƢĻŇĶŇȮȮȮěŋĸıĚĻƢ ĺĻ,Ĵ, 
ĺĻ,ĭ, 

 

ŏľĴŊŀĚŐĶƞ 
ŏľĴŊŀĚŐĶƞ 
 

ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

0332 
033. 

 

073 073 073 073 
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ĸŜŅħńĭ
Īňŗ 

ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ 
 

ėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅȮ
(ŏĶňĵĚĸŜŅħńĭěŅĔ
ėŋĦĺŋĥŇĽŌĚĽŋħĩŉĚ
ĶŃħńĭĮĶŇĠĠŅĨĶň) 

ĽŅĕŅĺŇĝŅ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĳŅĶŃĔŅĶĽŀĬĝ,Ĵ,-ĮƖĔŅĶĻŉĔļŅ 

ĽĩŅĭńĬ ĮƖ ı.Ļ. 2559 2560 2561 2562 

5 3-3099-01264-44-0 ŀŅěŅĶĵƢ ľĪńĵĝĬĔȮȮȮĺńĥĬĻńĔħŇś 
 

ĺĻ,Ĵ. 
ĺĪ,ĭ, 

 

ŏĪėőĬőĸĵňīĶĦň 
ŏĪėőĬőĸĵňīĶĦň 
 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňĽŋĶĬŅĶň 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
 

2550 
2542 

 

03. 03. 03. 03. 

9 /-6.75-...//-5/-1 ŀŅěŅĶĵƢ ĽĴŒěȮěńĬĪĶƢŀŋħĴ ĺĻ.ħ. 
ĺĻ,ĭ, 

ĺŇĻĺĔĶĶĴĺńĽħŋ  
ĺŇĻĺĔĶĶĴĺńĽħŋ 

Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ 
Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ 

2555 
2550 

 

410 410 410 410 

10 3-8602-00368-96-3 ŀŅěŅĶĵƢ ĝĬŇĬĪĶƢȮħŜŅĶńĽĔŅĶ ĺĻ,ĭ, 
 

ĺŇĻĺĔĶĶĴĺńĽħŋ  
 

Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ 
 

2544 
 

120 120 120 120 

 
3.2.3 ŀŅěŅĶĵƢıŇŏĻļ 
ŀĵŌƞŒĬĳŅėįĬĺĔȮğ
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4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬ' 
ěŅĔįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěěŅĔįŌƟŒĝƟĭńĦĤŇĨıĭĺƞŅĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĭńĦĤŇĨĪňŗĴňĮĶŃĽĭĔŅĶĦƢŒĬĺŇĝŅĝňıȮ

ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňőŀĔŅĽŏĶňĵĬĶŌƟŐĸŃœħƟĶńĭĮĶŃĽĭĔŅĶĦƢĝňĺŇĨĔŅĶĪŜŅĚŅĬĪňŗŐĪƟěĶŇĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŀňĔĪńŘĚŏĮƦĬ
ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬĪňŗĬńĔĻŉĔļŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃŀŀĔœĮĪŜŅĚŅĬĮĶŃĔŀĭŀŅĝňıœħƟȮľĸńĔĽŌĨĶěŉĚ
ĔŜŅľĬħŒľƟĴňĶŅĵĺŇĝŅĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

4.1 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  
1) ĴňĶŃŏĭňĵĭĺŇĬńĵȮĨĶĚŏĺĸŅȮŐĸŃĴňėĺŅĴĞŊŗŀĽńĨĵƢŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ 
2) ĴňėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞȮĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮġŇĭńĨŇȮŀĵƞŅĔĺƟŅĚĕĺŅĚȮŏĮƦĬĶŃĭĭȮŏĮƦĬ
ĽŅĔĸȮŐĸŃĪńĬĽĴńĵĨƞŀĽĩŅĬĔŅĶĦƢőĸĔ 

3) ĴňėĺŅĴĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĳŅėĪķļġňȮĳŅėĮġŇĭńĨŇȮœĮĽŌƞĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮŐĸŃĔŅĶ
ĮġŇĭńĨŇĚŅĬěĶŇĚȮĨŅĴĽĩŅĦĔŅĶĦƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

4) ĨĶŃľĬńĔŒĬľĬƟŅĪňŗĶńĭįŇħĝŀĭĕŀĚĨĬȮŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶĔĶŃĪŜŅĕŀĚĨĬ 
5) ĴňĴĬŋļĵĽńĴıńĬīƢŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟħňȮĶĺĴĪńŘĚĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭįŌƟĶƞĺĴĚŅĬ-ĽĩŅĬ
ĮĶŃĔŀĭĔŅĶœħƟ 

6) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĮƦĬįŌƟĬŜŅȮŐĸŃįŌƟĨŅĴȮĶĺĴĪńŘĚŐĔƟĮƤĠľŅĪňŗŏĔŇħĕŉŘĬŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
7) ĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

4.2 ĝƞĺĚŏĺĸŅȮ 
ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬȮĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ1Ȯ 

4.3 ĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬ 
ŏĮƦĬœĮĨŅĴĪňŗľĬƞĺĵĚŅĬĪňŗĬńĔĻŉĔļŅŏĕƟŅİƗĔĚŅĬěŃĔŜŅľĬħȮ őħĵĔŅĶİƗĔĚŅĬěŃĨƟŀĚĮĢŇĭńĨŇĚŅĬœĴƞĬƟŀĵĔĺƞŅȮ 10.Ȯ

ĝńŗĺőĴĚȮ 
 
5. ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 

5.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀ 
ĶŅĵĺŇĝŅőėĶĚĚŅĬŏĮƦĬĔŅĶĬŜŅŏŀŅŀĚėƢėĺŅĴĶŌƟĪńŘĚľĴħĪňŗœħƟĻŉĔļŅĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĔƟőěĪĵƢĪńŘĚħƟŅĬ

ĪķļġňŐĸŃĮĢŇĭńĨŇőħĵŀŅěĴňėĺŅĴĶƞĺĴĴŊŀĔńĭĭĶŇļńĪȮĳŅėŀŋĨĽŅľĔĶĶĴȮŐĸŃĴňĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬŐĔƞėĦŃĔĶĶĴĔŅĶ
ėŋĴĽŀĭŏıŊŗŀıŇěŅĶĦŅįĸĚŅĬ 

5.2 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
/'ȮȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃĞŊŗŀĽńĨĵƢȮĽŋěĶŇĨ 
0'ȮȮĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶĪňŗĽŜŅėńĠȮĪńŘĚŒĬŏĝŇĚĪķļġňŐĸŃĮĢŇĭńĨŇȮŒĬŏĬŊŘŀľŅĕŀĚĽŅĕŅĺŇĝŅ
ŏĜıŅŃĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞ 

3) ŐĽĺĚľŅėĺŅĴĶŌƟěŅĔĚĚŅĬĺŇěńĵȮŐĸŃŐľĸƞĚŏĶňĵĬĶŌƟŀŊŗĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
2'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĴĺĸȮŐĸŃĻŉĔļŅĕƟŀĴŌĸȮŏıŊŗŀĺŇŏėĶŅŃľƢĽŅŏľĨŋĕŀĚĮƤĠľŅŐĸŃĕƟŀőĨƟŐĵƟĚȮĶĺĴĪńŘĚ
ľŅŐĬĺĪŅĚĮƚŀĚĔńĬȮŐĸŃŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴĪńŘĚŏĝŇĚĔĺƟŅĚŐĸŃŏĝŇĚĸŉĔ 

5) ĨĶŃľĬńĔŒĬľĬƟŅĪňŗĶńĭįŇħĝŀĭĕŀĚĨĬȮŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶĔĶŃĪŜŅĕŀĚĨĬ 



Ĵėŀ,0 

 
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ     58 ȮȮȮȮ 

4'ȮĽŅĴŅĶĩĶŃĭŋŐĸŃĬŜŅŏĪėĬŇėĪŅĚĽĩŇĨŇȮȮľĶŊŀėĦŇĨĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢŐĮĸ
ėĺŅĴľĴŅĵȮŐĸŃŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 
5.3 ĝƞĺĚŏĺĸŅȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗȮ4Ȯ 

5.4 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮȮ3ȮľĬƞĺĵĔŇĨ 
5.5 ĔŅĶŏĨĶňĵĴĔŅĶ 

 /'ȮȮĔŜŅľĬħĔŅĶŏĕƟŅıĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĕŀĚĬńĔĻŉĔļŅŏıŊŗŀĨĔĸĚľńĺĕƟŀőėĶĚĚŅĬ 
 0'ȮȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėŜŅĮĶŉĔļŅŒĬĔŅĶŏĸŊŀĔľńĺĕƟŀőėĶĚĚŅĬȮŐĸŃȮŒĬĶŃľĺƞŅĚĔŅĶĪŜŅőėĶĚĚŅĬŀĵƞŅĚ 
  ȮĽĴŗŜŅŏĽĴŀȮ 
1'ȮȮěńħĽĶĶĚĭĮĶŃĴŅĦĽĬńĭĽĬŋĬĔŅĶĺŇěńĵȮěńħĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔȮŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶĺŇěńĵ 
2'ȮȮěńħŒľƟĬńĔĻŉĔļŅĬŜŅŏĽĬŀįĸĔŅĶĻŉĔļŅĮŅĔŏĮĸƞŅĨƞŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŃěŜŅĺŇĝŅ 
3'ȮȮěńħĔŇěĔĶĶĴŏıŊŗŀŒľƟĬńĔĻŉĔļŅĬŜŅŏĽĬŀįĸĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶ 
4'ȮȮĽƞĚŏĽĶŇĴȮĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅĪŜŅőėĶĚĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃ 20 

5.6 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
1) ĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅőėĶĚĚŅĬȮ 
2) ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮŐĸŃěŅĔĔŅĶŏĕňĵĬĶŅĵĚŅĬ 
3) ĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĕŀĚįŌƟŏĶňĵĬŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 
4) įŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĕŀĚįŌƟŏĶňĵĬĨŅĴŏĔĦĤƢĪňŗĔŜŅľĬħěŅĔĴĨŇĕŀĚėĦŃĔĶĶĴĔŅĶ 

 
 



Ĵėŀ,0 

 
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ     59 ȮȮȮȮ 

ľĴĺħĪňŗȮ2 įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

/,ȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

ħƟŅĬěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňı 

/,ȮĴňĔŅĶŒľƟėĺŅĴĶŌƟĩŉĚįĸĔĶŃĪĭĨƞŀĽńĚėĴȮĽŀħŐĪĶĔėŋĦīĶĶĴ
ěĶŇĵīĶĶĴŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĕƟŀĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚȮ
ĶĺĴĪńŘĚěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĕŀĚĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋ 

ħƟŅĬĭŋėĸŇĔĳŅı /,ȮĴňĔŅĶĽŀħŐĪĶĔŏĶŊŗŀĚĔŅĶŐĨƞĚĔŅĵȮŏĪėĬŇėĔŅĶŏěĶěŅĽŊŗŀĽŅĶȮĔŅĶĴň
ĴĬŋļĵĽńĴıńĬīƢĪňħňȮŐĸŃĔŅĶĺŅĚĨńĺŒĬĔŅĶĪŜŅĚŅĬŒĬĭŅĚĶŅĵĺŇĝŅĪňŗ
ŏĔňŗĵĺĕƟŀĚȮ 

ħƟŅĬĳŅĺŃįŌƟĬŜŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭ
ĨĸŀħěĬĴňĺŇĬńĵŒĬĨĬŏŀĚ 

1. ĔŜŅľĬħŒľƟŒĬĶŅĵĺŇĝŅĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮŐĸŃĪŋĔėĬĴňĽƞĺĬĶƞĺĴ
ŒĬĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬȮŏıŊŗŀŏĮƦĬĔŅĶİƗĔŒľƟĬńĔĻŉĔļŅœħƟĽĶƟŅĚĳŅĺŃ
įŌƟĬŜŅȮėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŐĸŃĔŅĶŏĮƦĬ
ĽĴŅĝŇĔĔĸŋƞĴĪňŗħň 

2. ĔŜŅľĬħĔĨŇĔŅŒĬĔŅĶĽĶƟŅĚĺŇĬńĵĕŀĚĬńĔĻŉĔļŅħƟĺĵĔŅĶŏĕƟŅŏĶňĵĬĨĶĚ
ŏĺĸŅȮŐĸŃĽĴŗŜŅŏĽĴŀȮĔŅĶĴňĽƞĺĬĶƞĺĴŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃ
ŀĳŇĮĶŅĵŒĬĝńŘĬŏĶňĵĬ 

ħƟŅĬĪńĔļŃĪŅĚĳŅļŅŀńĚĔķļ /,ȮĽĬńĭĽĬŋĬŒľƟĶŅĵĺŇĝŅĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļȮ
ŏĝƞĬȮĴňĔŅĶŒĝƟŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļȮŐĸŃȮ
ĨŜŅĶŅŏĶňĵĬĳŅļŅŀńĚĔķļȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ0.ȮĕŀĚĶŅĵĺŇĝŅ
ĪńŘĚľĴħŒĬľĸńĔĽŌĨĶ 
0,ȮĽĬńĭĽĬŋĬŐĸŃěńħľŅĔŇěĔĶĶĴĳŅļŅŀńĚĔķļŏıŇŗĴŏĨŇĴȮŏĝƞĬȮĔŇěĔĶĶĴ
ĔĸŋƞĴŏĶňĵĬĶŌƟĳŅļŅȮľĶŊŀĭŀĶƢħĮĶŃĝŅĽńĴıńĬīƢȮŏıŊŗŀĔĶŃĨŋƟĬŒľƟ
ĬńĔĻŉĔļŅŏľŖĬėĺŅĴĽŜŅėńĠȮ 

ħƟŅĬĔŅĶĽƞĚŏĽĶŇĴěŇĨĺŇĠĠŅĦĕŀĚĔŅĶ
ħŜŅŏĬŇĬĔŅĶŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬ
ĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

1. ěńħĔŇěĔĶĶĴȮŐĸŃĽĬńĭĽĬŋĬĚĭĮĶŃĴŅĦŒĬĶŅĵĺŇĝŅĔŇěĔĶĶĴŏĽĶŇĴ
ľĸńĔĽŌĨĶĪňŗŏĬƟĬĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

2. ĽĬńĭĽĬŋĬĔŅĶĶƞĺĴőėĶĚĔŅĶŒĬĺńĬĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬ
ĔŇěĪňŗľĬŉŗĚĕŀĚėĦŃ-ĴľŅĺŇĪĵŅĸńĵ 

3. ĽŀħŐĪĶĔěŇĨĽŜŅĬŉĔĕŀĚĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬ
ĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĪŜŅĔŇěĔĶĶĴ
ĕŀĚĬńĔĻŉĔļŅ 
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ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ     60 ȮȮȮȮ 

0. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮ 
2.1 ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

2.1.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
1) ĨĶŃľĬńĔĩŉĚėĺŅĴĽŜŅėńĠŒĬĔŅĶŒĝƟĝňĺŇĨĳŅĵŒĨƟĔĶŀĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĺńĥĬīĶĶĴŒĬĽńĚėĴœĪĵ
ħŜŅŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ ĴňėĺŅĴŏĽňĵĽĸŃŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 

2) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĴňěŇĨĽŅīŅĶĦŃĪňŗĩŌĔĨƟŀĚħňĚŅĴȮȮŐĸŃĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗ
ľĬŉŗĚ 

3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃȮĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚĨŅĴĸŜŅħńĭ
ėĺŅĴĽŜŅėńĠȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚ
ėĺŅĴŏĮƦĬĴĬŋļĵƢȮŐĸŃėŜŅĬŉĚĩŉĚįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĨƞŀįŌƟŀŊŗĬ 

4) ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮȮ
ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮȮ 

5) ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬģŅĬŃįŌƟĮĶŃĔŀĭĺŇĝŅĝňıĶĺĴĩŉĚ
ŏĕƟŅŒěĩŉĚĭĶŇĭĪĪŅĚĽńĚėĴĕŀĚĺŇĝŅĝňıĺŇĻĺĔĶĶĴŒĬŐĨƞĸŃĽŅĕŅĨńŘĚŐĨƞŀħňĨěĬĩŉĚĮƤěěŋĭńĬȮ 

2.1.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
1) ŏĬƟĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬĨĶĚŏĺĸŅŐĸŃĔŅĶŐĨƞĚĔŅĵŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 
2)  ĴŀĭľĴŅĵŒľƟĬńĔĻŉĔļŅĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮİƗĔĔŅĶŏĮƦĬįŌƟĬŜŅȮĽĴŅĝŇĔĔĸŋƞĴȮİƗĔėĺŅĴĶńĭįŇħĝŀĭ 
3)  ŀŅěŅĶĵƢįŌƟĽŀĬĽŀħŐĪĶĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶĽŀĬ 
4)  ĔŅĶŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĕŀĚŀŅěŅĶĵƢ 
5)  ěńħĔŇěĔĶĶĴĵĔĵƞŀĚĬńĔĻŉĔļŅĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪŜŅĮĶŃőĵĝĬƢĨƞŀĽńĚėĴ 

2.1.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
1) ĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĚĨƞŀŏĺĸŅĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅŏĶňĵĬȮĔŅĶĽƞĚĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĔŅĶŏĕƟŅ
ĶƞĺĴĔŇěĔĶĶĴ 

2)  ėĺŅĴĴňĺŇĬńĵŐĸŃėĺŅĴıĶƟŀĴŏıĶňĵĚĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶ 
3)  ĔŅĶĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
4)  ıķĨŇĔĶĶĴĔŅĶŏĶňĵĬŐĸŃĔŅĶĽŀĭ 

 
2.2 ėĺŅĴĶŌƟ   

2.2.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
1) ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĻĺĔĶĶĴıŊŘĬģŅĬȮŐĸŃ
ŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĔŅĶĽĶƟŅĚ
ĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵňȮŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶħŜŅĶĚĝňĺŇĨ 

2) ĨĶŃľĬńĔŒĬīĶĶĴŏĬňĵĴĮĢŇĭńĨŇȮĔġȮĶŃŏĭňĵĭĕƟŀĔŜŅľĬħĪŅĚĺŇĝŅĔŅĶȮĶĺĴĩŉĚĔŅĶĮĶńĭŏĮĸňŗĵĬĨŅĴ
ĔŅĸŏĺĸŅŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĽĩŅĬĔŅĶĦƢĪňŗŏĮĸňŗĵĬŐĮĸĚœĮ 



Ĵėŀ,0 

 
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ     61 ȮȮȮȮ 

3)  ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅȮħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗ
ŏľĴŅŃĽĴ ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĝŅŒĬĔŅĶĮĶŃĵŋĔĨƢŐĔƟœĕĮƤĠľŅŒĬĚŅĬěĶŇĚœħƟ 

4)  ĴňėĺŅĴĶŌƟĪňŗŏĔŇħěŅĔĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
5) ŏĕƟŅŒěėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶħŜŅĶĚĝňĺŇĨ 
6) ŐĽĺĚľŅėĺŅĴĶŌƟěŅĔĚŅĬĺŇěńĵŐĸŃŐľĸƞĚŏĶňĵĬĶŌƟŀŊŗĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

2.2.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
1) ŏĬƟĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĶňĵĬĶŌƟěŅĔĔŅĶĮĢŇĭńĨŇěĶŇĚ 
2)  ĴňĶŅĵĺŇĝŅőėĶĚĚŅĬŐĸŃĔŅĶİƗĔĚŅĬ-ŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 

2.2.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
1) ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶŏĶňĵĬĶŅĵĺŇĝŅ 
2) ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨńĺŏŀĚ 
3) ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

2.3 ĪńĔļŃĪŅĚĮƤĠĠŅ 
2.3.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ 

1) ĴňĪńĔļŃŒĬĔŅĶĮĶŃĴĺĸėĺŅĴėŇħŀĵƞŅĚŏĮƦĬĶŃĭĭ ŐĸŃĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħň 
2) ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶȮıĶƟŀĴŏĽĬŀŐĬĺ
ĪŅĚĔŅĶŐĔƟœĕœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĪŅĚĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚȮĮĶŃĽĭĔŅĶĦƢŒĬ
ĳŅėĮĢŇĭńĨŇȮŐĸŃįĸĔĶŃĪĭĪňŗĨŅĴĴŅěŅĔĔŅĶĨńħĽŇĬŒěĬńŘĬ 

3) ĽŅĴŅĶĩėŇħȮȮĺŇŏėĶŅŃľƢȮȮŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĴňĶŃĭĭȮȮĶĺĴĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸ
ĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴĪńŘĚŏĝŇĚĔĺƟŅĚŐĸŃŏĝŇĚĸŉĔ 

4) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴȮŒĬĔŅĶıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĨƞŀĵŀħ
ŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ  

5) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃĪńĬ
ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞŕ 

6) ĽŅĴŅĶĩĽŊĭėƟĬŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸěŅĔŐľĸƞĚŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵ 
7) ĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮŏĝŊŗŀĴőĵĚĔńĭĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŏıŊŗŀĪŜŅėĺŅĴŏĕƟŅŒěŐĸŃĽĶƟŅĚĽĶĶėƢĽńĚėĴ 

2.3.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1) ĔŅĶĽŀĬőħĵŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠ 
2) ĔŅĶŒľƟĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮĔŅĶĽńĴĴĬŅȮĔŅĶĪŜŅőėĶĚĚŅĬ 
3) ĴŀĭľĴŅĵĚŅĬĪňŗĽƞĚŏĽĶŇĴĔŅĶėŇħĺŇŏėĶŅŃľƢȮŐĸŃĽńĚŏėĶŅŃľƢ 
4) ĴŀĭľĴŅĵĚŅĬőėĶĚĚŅĬőħĵŒĝƟľĸńĔĔŅĶĺŇěńĵ 

 
 



Ĵėŀ,0 

 
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ     62 ȮȮȮȮ 

2.3.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1) ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶŏĶňĵĬĶŅĵĺŇĝŅ 
2)  ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚ 
3)  ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 
4)  ĮĶŃŏĴŇĬěŅĔĔŅĶĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĔŅĶŐĔƟĮƤĠľŅ 

 
2.4 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

2.4.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
1) ĶŌƟěńĔĭĪĭŅĪȮľĬƟŅĪňŗȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĨŅĴĪňŗĴŀĭľĴŅĵȮĪńŘĚĚŅĬĭŋėėĸŐĸŃĚŅĬ
ĔĸŋƞĴ 

2)  ĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ĽŅĴŅĶĩĺŅĚĨńĺœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭėĺŅĴĶńĭįŇħĝŀĭ 

3)  ĴňěŇĨĽŜŅĬŉĔėĺŅĴĶńĭįŇħĝŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪŜŅĚŅĬȮŐĸŃĔŅĶĶńĔļŅĽĳŅıŐĺħĸƟŀĴĨƞŀ
ĽńĚėĴ 

4)  ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĝňıĴŅĽŊŗŀĽŅĶĨƞŀĽńĚėĴœħƟ
ŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮĪńŘĚĳŅļŅœĪĵŐĸŃȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

5)  ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚȮŐĸŃĽŀħėĸƟŀĚĔńĭĪŅĚ
ĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

6)  ĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢŏĝŇĚĽĶƟŅĚĽĶĶėƢĪńŘĚĽƞĺĬĨńĺȮŐĸŃĽƞĺĬĶĺĴȮ
ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴȮĶĺĴĪńŘĚŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃ
ŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŐĔƟœĕĮƤĠľŅĽĩŅĬĔŅĶĦƢĨƞŅĚŕ  

7)  ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŐĸŃĭŋėėĸĪńŗĺœĮ 
2.4.2 ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 
1) ĔŅĶěńħŒľƟĴňĶŅĵĺŇĝŅİƗĔĚŅĬȮĔŅĶĪŜŅőėĶĚĚŅĬȮĔŅĶĽńĴĴĬŅȮľĶŊŀȮĽľĔŇěĻŉĔļŅ 
2) ĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮĨŅĴľĸńĔĽŌĨĶőħĵŏĬƟĬĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴ 

2.4.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
1) ĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅİƗĔĚŅĬȮőėĶĚĚŅĬȮľĶŊŀȮĽľĔŇěĻŉĔļŅ 
2)  ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŏĮƦĬĔĸŋƞĴȮŐĸŃėĺŅĴĽĴŗŜŅŏĽĴŀŒĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĔĸŋƞĴ 
3)  ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 

 
 
 
 



Ĵėŀ,0 

 
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ     63 ȮȮȮȮ 

2.5 ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
2.5.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1) ĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇĮĶŃĵŋĔĨƢĨƞŀĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 

2) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵőħĵŒĝƟ
ĽńĠĸńĔļĦƢȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

3)  ĴňĪńĔļŃŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢȮĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĝňıœħƟŏĮƦĬŀĵƞŅĚħňȮȮĽŅĴŅĶĩ
ŏĕƟŅĩŉĚȮŐĸŃėńħŏĸŊŀĔėĺŅĴĶŌƟěŅĔŐľĸƞĚĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

4)  ĴňĺŇěŅĶĦĠŅĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴ 
5)  ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴȮŏıŊŗŀĮĶŃĔŀĭĺŇĝŅĝňıŒĬĽŅĕŅ
ĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

2.5.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1) ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħȮĔŅĶĲƤĚȮĔŅĶŏĕňĵĬȮŒĬĶŃľĺƞŅĚ
įŌƟŏĶňĵĬȮįŌƟĽŀĬȮŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚŀŊŗĬŕ 

2)  ěńħĮĶŃĽĭĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮĪňŗ
ľĸŅĔľĸŅĵŐĸŃŏľĴŅŃĽĴ 

3)  ěńħĮĶŃĽĭĔŅĶĦƢŒľƟįŌƟŏĶňĵĬĬŜŅŏĽĬŀįĸĚŅĬőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ
ĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇ 

2.5.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1) ĪńĔļŃĔŅĶıŌħŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 
2)  ĪńĔļŃĔŅĶŏĕňĵĬĶŅĵĚŅĬ 
3)  ĪńĔļŃĔŅĶĬŜŅŏĽĬŀőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
4)  ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĪńĔļŃĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀŀīŇĭŅĵȮŀĳŇĮĶŅĵįĸĚŅĬœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

5)  ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĔŅĶŐĔƟĮƤĠľŅŏĝŇĚĨńĺŏĸĕ 
 
 
 
 
 

 



Ĵėŀ,0 

 
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ     64 ȮȮȮȮ 

1,ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮȮ&Curriculum 
Mapping)   
3.1 įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1) ĨĶŃľĬńĔĩŉĚėĺŅĴĽŜŅėńĠŒĬĔŅĶŒĝƟĝňĺŇĨĳŅĵŒĨƟĔĶŀĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĺńĥĬīĶĶĴŒĬĽńĚėĴœĪĵ
ħŜŅŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ ĴňėĺŅĴŏĽňĵĽĸŃŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 

2) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĴňěŇĨĽŅīŅĶĦŃĪňŗĩŌĔĨƟŀĚħňĚŅĴȮȮŐĸŃĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗ
ľĬŉŗĚ 

3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬľĴŌƞėĦŃȮĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚĨŅĴĸŜŅħńĭ
ėĺŅĴĽŜŅėńĠȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚ
ėĺŅĴŏĮƦĬĴĬŋļĵƢȮŐĸŃėŜŅĬŉĚĩŉĚįĸĔĶŃĪĭěŅĔĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴĨƞŀįŌƟŀŊŗĬ 

4) ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮȮ
ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮȮ 

5) ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬģŅĬŃįŌƟĮĶŃĔŀĭĺŇĝŅĝňıĶĺĴĩŉĚ
ŏĕƟŅŒěĩŉĚĭĶŇĭĪĪŅĚĽńĚėĴĕŀĚĺŇĝŅĝňıĺŇĻĺĔĶĶĴŒĬŐĨƞĸŃĽŅĕŅĨńŘĚŐĨƞŀħňĨěĬĩŉĚĮƤěěŋĭńĬȮ 

 

ėĺŅĴĶŌƟ 
1) ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮĺŇĻĺĔĶĶĴıŊŘĬģŅĬȮŐĸŃ
ŏĻĶļģĻŅĽĨĶƢŏıŊŗŀĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔńĭĚŅĬĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĔŅĶĽĶƟŅĚ
ĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵňȮŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶħŜŅĶĚĝňĺŇĨ 

2) ĨĶŃľĬńĔŒĬīĶĶĴŏĬňĵĴĮĢŇĭńĨŇȮĔġȮĶŃŏĭňĵĭĕƟŀĔŜŅľĬħĪŅĚĺŇĝŅĔŅĶȮĶĺĴĩŉĚĔŅĶĮĶńĭŏĮĸňŗĵĬĨŅĴ
ĔŅĸŏĺĸŅŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĽĩŅĬĔŅĶĦƢĪňŗŏĮĸňŗĵĬŐĮĸĚœĮ 

3) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅȮħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗ
ŏľĴŅŃĽĴ ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĝŅŒĬĔŅĶĮĶŃĵŋĔĨƢŐĔƟœĕĮƤĠľŅŒĬĚŅĬěĶŇĚœħƟ 

4) ĴňėĺŅĴĶŌƟĪňŗŏĔŇħěŅĔĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
5) ŏĕƟŅŒěėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶħŜŅĶĚĝňĺŇĨ 
6) ŐĽĺĚľŅėĺŅĴĶŌƟěŅĔĚŅĬĺŇěńĵŐĸŃŐľĸƞĚŏĶňĵĬĶŌƟŀŊŗĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
/'ȮĴňĪńĔļŃŒĬĔŅĶĮĶŃĴĺĸėĺŅĴėŇħŀĵƞŅĚŏĮƦĬĶŃĭĭ ŐĸŃĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħň 
0'ȮĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶȮıĶƟŀĴŏĽĬŀŐĬĺ
ĪŅĚĔŅĶŐĔƟœĕœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĪŅĚĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚȮĮĶŃĽĭĔŅĶĦƢŒĬ
ĳŅėĮĢŇĭńĨŇȮŐĸŃįĸĔĶŃĪĭĪňŗĨŅĴĴŅěŅĔĔŅĶĨńħĽŇĬŒěĬńŘĬ 



Ĵėŀ,0 

 
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ     65 ȮȮȮȮ 

1'ȮĽŅĴŅĶĩėŇħȮȮĺŇŏėĶŅŃľƢȮȮŐĸŃŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĻĺĔĶĶĴœħƟŀĵƞŅĚĴňĶŃĭĭȮȮĶĺĴĩŉĚĔŅĶŒĝƟĕƟŀĴŌĸ
ĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴĪńŘĚŏĝŇĚĔĺƟŅĚŐĸŃŏĝŇĚĸŉĔ 
2'ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴȮŒĬĔŅĶıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĨƞŀĵŀħ
ŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ  
3'ȮĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃĪńĬ
ĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞŕ 
4'ȮĽŅĴŅĶĩĽŊĭėƟĬŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸěŅĔŐľĸƞĚŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵ 
5'ȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮŏĝŊŗŀĴőĵĚĔńĭĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŏıŊŗŀĪŜŅėĺŅĴŏĕƟŅŒěŐĸŃĽĶƟŅĚĽĶĶėƢĽńĚėĴ 

 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
/'ȮĶŌƟěńĔĭĪĭŅĪȮľĬƟŅĪňŗȮĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĨŅĴĪňŗĴŀĭľĴŅĵȮĪńŘĚĚŅĬĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴ 
0'ȮĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩ
ĺŅĚĨńĺœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭėĺŅĴĶńĭįŇħĝŀĭ 
1'ȮĴňěŇĨĽŜŅĬŉĔėĺŅĴĶńĭįŇħĝŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪŜŅĚŅĬȮĔŅĶĶńĔļŅĽĳŅıŐĺħĸƟŀĴĨƞŀĽńĚėĴ 
2'ȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĝňıĴŅĽŊŗŀĽŅĶĨƞŀĽńĚėĴœħƟ
ŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮĪńŘĚĳŅļŅœĪĵŐĸŃȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
3'ȮĽŅĴŅĶĩĺŅĚŐįĬŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚȮŐĸŃĽŀħėĸƟŀĚĔńĭĪŅĚ
ĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
4'ȮĽŅĴŅĶĩŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢŏĝŇĚĽĶƟŅĚĽĶĶėƢĪńŘĚĽƞĺĬĨńĺȮŐĸŃĽƞĺĬĶĺĴȮ
ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴȮĶĺĴĪńŘĚŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŐĸŃ
ŀŜŅĬĺĵėĺŅĴĽŃħĺĔŒĬĔŅĶŐĔƟœĕĮƤĠľŅĽĩŅĬĔŅĶĦƢĨƞŅĚŕ  
5'ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŐĸŃĭŋėėĸĪńŗĺœĮ 

 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
/'ȮĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇĮĶŃĵŋĔĨƢĨƞŀĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ 
0'ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵőħĵŒĝƟ
ĽńĠĸńĔļĦƢȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
1'ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢȮĽŜŅľĶńĭĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĝňıœħƟŏĮƦĬŀĵƞŅĚħňȮȮĽŅĴŅĶĩ
ŏĕƟŅĩŉĚȮŐĸŃėńħŏĸŊŀĔėĺŅĴĶŌƟěŅĔŐľĸƞĚĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 
2'ȮĴňĺŇěŅĶĦĠŅĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴ 
3'ȮĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴȮŏıŊŗŀĮĶŃĔŀĭĺŇĝŅĝňıŒĬĽŅĕŅ
ĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ        Ȯ      ȮȮȮȮȮȮȮȮ66
 Ȯ 

 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ0337 
¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ ¡ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 
/,ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ħƟŅĬėĺŅĴĶŌƟ 1,ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3,ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 0 1 2 3 1 2 1 2 3 4 1 2 3 4 3 4 5 1 2 3 4 3 4 7 1 2 3 2 3 
ĔĸŋƞĴĺŇĝŅĳŅļŅ 

67.-/./ȮĔŅĶĲƤĚŐĸŃıŌħĳŅļŅŀńĚĔķļ
ıŊŘĬģŅĬ  ̧ ¡ ¡  ¡    ¡  ̧ ¡   ̧   ¡  ̧ ¡  ̧    ̧  ¡ ¡ ¡  ̧    ̧

67.-/.0ȮĔŅĶŀƞŅĬŐĸŃŏĕňĵĬ
ĳŅļŅŀńĚĔķļıŊŘĬģŅĬ  ̧ ¡ ¡  ¡    ¡  ̧ ¡   ̧   ¡  ̧ ¡  ̧    ̧  ¡ ¡ ¡  ̧    ̧

ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢŐĸŃĽńĚėĴĻŅĽĨĶƢ 

../-/./ȮŀŅŏĞňĵĬĻŉĔļŅ  ̧  ̧  ̧  ¡     ̧ ¡ ¡  ¡    ̧ ¡   ̧   ¡  ¡ ¡   ̧   ¡ 

../-/1/ȮĽŋĕĳŅĺŃĔŅĵŐĸŃěŇĨ  ̧  ̧  ̧  ¡     ̧  ̧ ¡  ¡    ̧  ̧ ¡ ¡   ¡  ¡  ̧ ¡  ̧    ̧
238-001ȮȮĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶ ¡  ̧  ̧   ̧    ¡ ¡  ̧  ¡    ̧  ̧ ¡  ̧    ̧   ̧  ̧   ̧   ¡ 
874-194 ĔġľĴŅĵŏıŊŗŀĔŅĶĮĶŃĔŀĭ

ŀŅĝňıŐĸŃĔŅĶħŜŅŏĬŇĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬ 

  ̧  ̧      ¡  ̧ ¡  ¡    ̧ ¡  ¡   ¡    ¡     

876-102 ľĸńĔŏĻĶļģĻŅĽĨĶƢıŊŘĬģŅĬŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟ  ̧  ̧ ¡   ̧    ̧      ̧   ̧  ̧    ¡  ¡      ̧  ¡   

673-/13ȮĽŋĬĪĶňĵĻŅĽĨĶƢŐľƞĚĝňĺŇĨ   ̧  ̧        ̧         ̧  ̧        ¡   ¡ 
673-/5/ȮĳŌĴŇĮƤĠĠŅŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨ  ̧  ̧  ̧   ̧     ̧  ̧  ̧  ¡    ̧    ̧    ̧   ¡  ¡    
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ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ        Ȯ      ȮȮȮȮȮȮȮȮ67
 Ȯ 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ0337 
¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ ¡ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 

ĶŅĵĺŇĝŅ 
/,ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ħƟŅĬėĺŅĴĶŌƟ 1,ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3,ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 0 1 2 3 1 2 1 2 3 4 1 2 3 4 3 4 5 1 2 3 4 3 4 7 1 2 3 2 3 
ĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 

240-101 ŐĬŃĬŜŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢ ¡  ̧  ̧ ¡ ¡ ¡   ̧  ̧   ̧  ̧   ̧ ¡ ¡  ¡  ¡ ¡  ̧ ¡ ¡     ̧

 
  ̧  

1/3-/.1ȮėĺŅĴĶŌƟĪńŗĺœĮĪŅĚħƟŅĬ
ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ  ̧  ̧  ̧  ¡     ̧  ̧  ̧   ̧    ̧  ̧  ̧ ¡   ¡   ¡  ¡    ̧

1/3-0./ȮĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňŐĸŃ
ĽńĚėĴ  ̧  ̧  ̧  ¡     ̧ ¡  ̧   ̧    ̧  ̧  ̧  ̧    ̧  ¡ ¡ ¡  ̧    ̧

123-/./ȮėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 

  ̧  ̧      ¡  ̧  ̧   ̧   ¡  ̧   ̧    ̧  ¡ ¡   ̧   ¡ 

123-/.0ȮėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶ
őĮĶŐĔĶĴ   ̧  ̧      ¡  ̧  ̧   ̧   ¡  ̧   ̧    ̧  ¡ ¡   ̧   ¡ 
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 Ȯ 
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¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ ¡ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 

ĶŅĵĺŇĝŅ 
/,ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ħƟŅĬėĺŅĴĶŌƟ 1,ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3,ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 0 1 2 3 1 2 1 2 3 4 1 2 3 4 3 4 5 1 2 3 4 3 4 7 1 2 3 2 3 
ĔĸŋƞĴĺŇĝŅŏĜıŅŃıŊŘĬģŅĬ 
ĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 

100-/5/ȮėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢȮ
ĔŅĵĳŅıȮ/ 

 
 ̧

   
 ̧

     
 ̧

      
 ̧

      
 ̧

    

100-/5/ȮėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢȮ
ĔŅĵĳŅıȮ2 

 
 ̧

   
 ̧

     
 ̧

      
 ̧

      
 ̧

    

100-25/ ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢȮ
ĔŅĵĳŅıȮ3 

 
 ̧

   
 ̧

     
 ̧

    
¡   ̧  ̧

     
 ̧  ̧

   

102-/.1ȮŏėĴňĪńŗĺœĮ  ¡ ¡  ¡  ̧   ¡ ¡  ¡ ¡      ¡  ¡ ¡ ¡ ¡  ¡ ¡ ¡ ¡ ¡ 
103-/.1ȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ   ̧ ¡  ¡  ̧   ¡  ̧   ̧ ¡      ¡  ¡ ¡ ¡ ¡   ̧ ¡ ¡ ¡ ¡ 
110-/.1ȮĲƕĽŇĔĽƢĪńŗĺœĮȮ/   ̧  ¡   ̧    ̧   ¡     ¡  ¡  ¡      ̧ ¡    

110-/.2ȮĲƕĽŇĔĽƢĪńŗĺœĮȮ0   ̧  ¡   ̧    ̧   ¡     ¡  ¡  ¡      ̧ ¡    

110-//1ȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ/   ̧   ̧   ̧  ̧       ̧   ̧  ¡  ¡   ̧   ¡   ̧ ¡    

110-//2ȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ0   ̧   ̧   ̧  ̧       ̧   ̧  ¡  ¡   ̧   ¡   ̧ ¡    
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¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ ¡ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 

ĶŅĵĺŇĝŅ 
/,ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ħƟŅĬėĺŅĴĶŌƟ 1,ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3,ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 0 1 2 3 1 2 1 2 3 4 1 2 3 4 3 4 5 1 2 3 4 3 4 7 1 2 3 2 3 
ĺŇĝŅĺŇĻĺĔĶĶĴıŊŘĬģŅĬ 
0..-/./ȮŐĬŃĬŜŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢ ¡  ̧ ¡  ̧ ¡   ̧   ¡  ̧  ̧ ¡     ̧   ̧ ¡  ̧  ̧¡  ̧  ̧   ̧   ̧  ̧
210-202 ĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴœĲĲƚŅ

ŏĭŊŘŀĚĨƟĬ 
  ̧ ¡ ¡  ¡ ¡  ̧    ¡ ¡ ¡  ̧    ¡   ̧ ¡  ¡   ̧  ̧    

211-211ȮľĸńĔĴŌĸĺŇĻĺĔĶĶĴœĲĲƚŅ   ̧  ¡  ¡   ̧   ¡  ̧ ¡  ̧   ¡  ¡   ̧     ¡  ̧    
216-111ȮŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴȮ/   ̧ ¡ ¡  ¡ ¡  ̧ ¡    ̧ ¡  ¡  ¡ ¡  ̧ ¡  ̧   ¡ ¡  ̧ ¡   ¡ 
00/-/./ȮĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ/    ¡   ̧  ¡     ̧  ̧ ¡        ̧ ¡      ̧ ¡   
004-0/3ȮĔĶŃĭĺĬĔŅĶįĸŇĨĕńŘĬıŊŘĬģŅĬ  ̧        ̧        ̧    ¹   ̧       ̧    
018-230ȮĺńĽħŋĺŇĻĺĔĶĶĴ   ̧ ¡ ¡   ̧   ̧   ¡  ̧     ¡   ̧  ¡          ̧
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ0337 
¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ ¡ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 

ĶŅĵĺŇĝŅ 
/,ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ħƟŅĬėĺŅĴĶŌƟ 1,ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3,ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 0 1 2 3 1 2 1 2 3 4 1 2 3 4 3 4 5 1 2 3 4 3 4 7 1 2 3 2 3 

ĔĸŋƞĴĺŇĝŅĝňıȮĺŇĝŅĭńĚėńĭ 
225-251 ĽĩŇĨŇĺŇĻĺĔĶĶĴȮ1   ̧       ̧      ̧       ̧        ̧     
225-331 ĔŅĶėĺĭėŋĴėŋĦĳŅı   ̧     ̧         ̧         ̧        ̧  
005-146ȮĔŅĶěńħĔŅĶĔŅĶįĸŇĨŐĸŃĔŅĶ

ħŜŅŏĬŇĬĚŅĬ 
  ̧  ¹      ̧  ¹   ̧ ¹     ¹   ̧       ̧    

236-200 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞ
ŐĸŃĺńĽħŋ   ̧  ¡   ̧   ̧     ̧     ¡   ̧  ¡       ̧   ¡ 

238-201ȮĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĺńĽħŋ   ̧  ¡   ̧   ̧ ¹  ¹  ̧ ¹  ¡  ¹   ̧  ¡       ̧   ¡ 

038-002 ĔĸĻŅĽĨĶƢĺńĽħŋ   ̧  ¡   ̧   ̧ ¹    ̧     ¹   ̧  ¡       ̧   ¡ 

018-0.1 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ   ̧  ¡   ̧   ̧ ¹    ̧     ¹   ̧  ¡       ̧   ¡ 
018-0.2 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬ

ĔĶŃĭĺĬĔŅĶĺńĽħŋ   ̧  ¡   ̧   ̧ ¹    ̧     ¹   ̧  ¡       ̧   ¡ 

018-00. őĸľĔĶĶĴĔŅĵĳŅıȮ/    ̧  ¡   ̧   ̧ ¹    ̧     ¹   ̧  ¡       ̧   ¡ 

018-00/ őĸľĔĶĶĴĔŅĵĳŅıȮ0   ̧  ¡   ̧   ̧ ¹    ̧     ¹   ̧  ¡       ̧   ¡ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ0337 
¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ ¡ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 

ĶŅĵĺŇĝŅ 
/,ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ħƟŅĬėĺŅĴĶŌƟ 1,ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3,ħƟŅĬĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1 0 1 2 3 1 2 1 2 3 4 1 2 3 4 3 4 5 1 2 3 4 3 4 7 1 2 3 2 3 
238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬ

ĶŌĮ 
  ̧  ¡   ̧   ̧ ¹  ¹  ̧ ¹    ¹   ̧  ¡       ̧   ¡ 

018-1.0 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶ
ĕŉŘĬĶŌĮ 

  ̧  ¡   ̧   ̧ ¹  ¹  ̧ ¹    ¹   ̧  ¡       ̧   ¡ 

016-1.1 ĔŅĶĨĶĺěĸńĔļĦŃĺńĽħŋȮ   ̧  ¡   ̧   ̧ ¹    ̧ ¹    ¹   ̧  ¡       ̧   ¡ 

016-10. ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ   ̧  ¡   ̧   ̧ ¹    ̧ ¹    ¹   ̧  ¡       ̧   ¡ 

016-10/ őĸľĔĶĶĴŏėĴň   ̧  ¡   ̧   ̧ ¹    ̧     ¹   ̧  ¡       ̧   ¡ 
238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞ

ŐĸŃĺńĽħŋ 
  ̧  ¡   ̧   ̧ ¹    ̧ ¹    ¹   ̧  ¡       ̧   ¡ 

238-341 ĺŇĻĺĔĶĶĴŏĞĶŅĴŇĔ   ̧  ¡   ̧   ̧ ¹  ¹  ̧ ¹    ¹   ̧  ¡       ̧   ¡ 

016-13. ĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢ   ̧  ¡   ̧   ̧ ¹  ¹  ̧     ¹   ̧  ¡       ̧   ¡ 
016-16. ĔŅĶĮĶŃĵŋĔĨƢėŀĴıŇĺŏĨŀĶƢŒĬ

ĺŇĻĺĔĶĶĴĺńĽħŋ 
  ̧  ¡   ̧   ̧ ¹  ¹  ̧ ¹  ¡  ¹   ̧  ¡       ̧   ¡ 

016-2.3 ĔŅĶŏĸŊŀĔĺńĽħŋŐĸŃ
ĔĶŃĭĺĬĔŅĶ 

  ̧  ¡   ̧   ̧ ¹  ¹  ̧ ¹    ¹   ̧  ¡       ̧   ¡ 

016-2.5 ĔĸĻŅĽĨĶƢėĺŅĴıŇĭńĨŇŐĸŃ
ĔŅĶĺŇŏėĶŅŃľƢ   ̧  ¡   ̧   ̧ ¹    ̧     ¹   ̧  ¡       ̧   ¡ 
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¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ ¡ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 

ĶŅĵĺŇĝŅ 
/,ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ħƟŅĬėĺŅĴĶŌƟ 1,ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3,ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 0 1 2 3 1 2 1 2 3 4 1 2 3 4 3 4 5 1 2 3 4 3 4 7 1 2 3 2 3 
016-24. ĺŇĻĺĔĶĶĴĺńĽħŋįĽĴ   ̧  ¡   ̧   ̧ ¹    ̧     ¹   ̧  ¡       ̧   ¡ 

016-45. ĽńĴĴĬŅĺŇĻĺĔĶĶĴĺńĽħŋ   ̧  ¡  ¡ ¡  ̧ ¡   ̧  ̧     ¡   ̧  ¡   ¡   ̧ ¡ ¡  ¡ 

016-45/ őėĶĚĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋ   ̧  ¡  ¡ ¡  ̧ ¡   ̧  ̧  ¡   ¡   ̧  ¡   ¡   ̧ ¡ ¡  ¡ 

016-26. ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋ   ̧  ¡   ̧   ̧ ¡    ̧     ¹   ̧  ¡       ̧   ¡ 

ĔĸŋƞĴĺŇĝŅĝňıĺŇĝŅŏĸŊŀĔ 
003-22/ ĔŅĶěńħĔŅĶīŋĶĔŇěĽŜŅľĶńĭ

ĺŇĻĺĔĶŐĸŃ ĔŅĶŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶ 

  ̧  ¹    ̧
 

   
 

  ̧  
 

 ¹     ̧  
  

 ̧     

238-342 ŏĪėőĬőĸĵňŐĔƟĺȮ   ̧  ¡   ̧   ̧ ¡  ¹  ̧     ¹   ̧  ¡       ̧   ¡ 

238-403 ĔŅĶŀŀĔŐĭĭŐĴƞıŇĴıƢ   ̧  ¡   ̧   ̧ ¡  ¹  ̧ ¹    ¹   ̧  ¡       ̧   ¡ 

238-404 ĺńĽħŋĪĬœĲ   ̧  ¡   ̧   ̧ ¡    ̧ ¹    ¹   ̧  ¡       ̧   ¡ 

238-406 ĺŇĻĺĔĶĶĴıŊŘĬįŇĺ   ̧  ¡   ̧   ̧ ¡  ¹  ̧     ¹   ̧  ¡       ̧   ¡ 
016-20/ őĸľĺŇĪĵŅĕŀĚĔŅĶŏĝŊŗŀĴĨƞŀ

őĸľŃ 
  ̧  ¡   ̧   ̧ ¡  ¹  ̧ ¹    ¹   ̧  ¡       ̧   ¡ 

016-201 őĸľĔĶĶĴĔŅĶĸŃĸŅĵ   ̧  ¡   ̧   ̧ ¡    ̧     ¹   ̧  ¡       ̧   ¡ 

016-202 ĔŅĶįĸŇĨŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅ   ̧  ¡   ̧   ̧ ¡    ̧     ¹   ̧  ¡       ̧   ¡ 
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 Ȯ 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮ0337 
¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ ¡ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 

ĶŅĵĺŇĝŅ 
/,ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 0,ħƟŅĬėĺŅĴĶŌƟ 1,ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

3,ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 0 1 2 3 1 2 1 2 3 4 1 2 3 4 3 4 5 1 2 3 4 3 4 7 1 2 3 2 3 
016-21.ȮŏĪėőĬőĸĵňĺńĽħŋŀĬŋĳŅė   ̧  ¡   ̧   ̧ ¡    ̧     ¡   ̧  ¡   ¡    ̧   ¡ 

016-221ȮĺńĽħŋĝňĺĔŅĶŐıĪĵƢ   ̧  ¡   ̧   ̧ ¡  ¹  ̧     ¡   ̧  ¡   ¡    ̧   ¡ 

016-27/-5 ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴ
ĺńĽħŋȮ1-5   ̧  ¡   ̧   ̧ ¡  ¹  ̧ ¹  ¡  ¡   ̧  ¡   ¡    ̧   ¡ 

016-26/ ĺńĽħŋĽŜŅľĶńĭŏĪėőĬőĸĵň
ıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴ   ̧  ¡   ̧   ̧ ¡  ¹  ̧     ¡   ̧  ¡   ¡    ̧   ¡ 

016-260 ĔŅĶĬŜŅĕŀĚŏĽňĵĔĸńĭĴŅŒĝƟŒľĴƞ   ̧  ¡   ̧   ̧ ¡  ¹  ̧     ¡   ̧  ¡   ¡    ̧   ¡ 

236-480 ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴŐĸŃ
ėĺĭėŋĴĴĸĳŅĺŃŒĬ
ŀŋĨĽŅľĔĶĶĴŐĶƞŐĸŃĺńĽħŋ 

  ̧  ¡   ̧   ̧ ¡    ̧   ¡  ¡   ̧  ¡   ¡    ̧   ¡ 

ĺŇĝŅĔŅĶİƗĔĚŅĬ 
016-35.ȮĔŅĶİƗĔĚŅĬ   ̧  ¡   ̧  ¡ ¡  

¡ ¡  ¡ ¡ ¡  ̧   ̧  ¡  ̧  ¡ ¡   ̧   ¡ 
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ľĴĺħĪňŗȮ3 ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 

/. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ(ŏĔĶħ)  
ĔŅĶĺńħįĸŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ ĺƞŅħƟĺĵĔŅĶĻŉĔļŅ

ĶŃħńĭĮĶŇĠĠŅĨĶň ĜĭńĭĮĶńĭĮĶŋĚŐĔƟœĕĸƞŅĽŋħ 

 
0.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ  
ȮĔŜŅľĬħĶŃĭĭĔŅĶĪĺĬĽŀĭħńĚĬňŘ 

2.1 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĕĦŃĪňŗĔŜŅĸńĚĻŉĔļŅ 
2.1.1 ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĶŅĵĺŇĝŅȮĴňĔŅĶĮĶŃŏĴŇĬĪńŘĚŒĬĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇȮŐĸŃĴňėĦŃĔĶĶĴĔŅĶȮȮ
įŌƟĪĶĚėŋĦĺŋĥŇȮıŇěŅĶĦŅĕƟŀĽŀĭŒĬĔŅĶĺńħįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĪňŗĔŜŅľĬħœĺƟŒľƟŏĮƦĬœĮĨŅĴŐįĬĔŅĶĽŀĬ 

2.1.2 ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬȮŏıŊŗŀŒĝƟŒĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮ 

2.1.3 ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚįŌƟĽŀĬőħĵĬńĔĻŉĔļŅȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮ 
ȮȮȮ0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
ȮȮȮȮȮȮȮȮĔŅĶĔŜŅľĬħĔĸĺŇīňĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ ŏıŊŗŀĬŜŅĴŅŒĝƟ
ĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃľĸńĔĽŌĨĶȮĶĺĴĪńŘĚĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶŒĝƟĔŅĶĮĶŃŏĴŇĬěŅĔȮ 

2.2.1 ĳŅĺĔŅĶĦƢœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮőħĵĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŒĬħƟŅĬĕŀĚ
ĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶ
ĮĶŃĔŀĭĔŅĶĚŅĬŀŅĝňıȮ 

2.2.2 ĔŅĶĪĺĬĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŒĬĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬ
ĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬȮŕ 

2.2.3 ȮĔŅĶĮĶŃŏĴŇĬěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬȮĩŉĚĶŃħńĭėĺŅĴıŉĚıŀŒěŒĬħƟŅĬėĺŅĴĶŌƟȮėĺŅĴıĶƟŀĴȮŐĸŃėŋĦĽĴĭńĨŇ
ħƟŅĬŀŊŗĬȮŕȮĕŀĚĭńĦĤŇĨĪňŗŏĕƟŅĻŉĔļŅĨƞŀŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅŒĬĽĩŅĬĻŉĔļŅĬńŘĬŕȮ 

2.2.4 ĔŅĶĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŒĬĽƞĺĬĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬ
ĨŅĴľĸńĔĽŌĨĶȮŏıŊŗŀĬŜŅĴŅŒĝƟŒĬĔŅĶĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬȮ 

2.2.5 ĴňĔŅĶŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮŐĸŃįŌƟĮĶŃĔŀĭĔŅĶȮĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶȮľĶŊŀȮŏĮƦĬŀŅěŅĶĵƢıŇŏĻļȮŏıŊŗŀ
ŏıŇŗĴĮĶŃĽĭĔŅĶĦƢȮŏĶňĵĬĶŌƟȮŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚȮĬńĔĻŉĔļŅ 

 

3. ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢŐĸŃĶŃŏĭňĵĭĕŀĚėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ ĺƞŅħƟĺĵĔŅĶĻŉĔļŅ
ĕńŘĬĮĶŇĠĠŅĨĶň ĜĭńĭĮĶńĭĮĶŋĚŐĔƟœĕĸƞŅĽŋħ 
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ľĴĺħĪňŗȮ4ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

/,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅȮėĦŃȮŐĸŃ
ľĸńĔĽŌĨĶĪňŗĽŀĬȮ ĶĺĴĪńŘĚŀĭĶĴĺŇīňĔŅĶĽŀĬŐĭĭĨƞŅĚȮ ŕȮ ĨĸŀħěĬĔŅĶŒĝƟŐĸŃįĸŇĨĽŊŗŀĔŅĶĽŀĬȮ ŏıŊŗŀŏĮƦĬĔŅĶ
ıńĥĬŅĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢ 
 
0,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
ȮȮȮ0,/ȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
ȮȮȮȮȮ0,/,/ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶ

ĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃŒľƟĔŅĶĽĬńĭĽĬŋĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻȮľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

ȮȮȮȮȮ0,/,0ȮĴňĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵȮ 
     0,/,1ȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴȮ 
ȮȮȮ0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕ 
ȮȮȮȮȮ0,0,/ȮĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢěńħĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶĽŌĚĕŉŘĬȮ 
ȮȮȮȮȮ0,0,0ȮĴňĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ȮȮȮȮȮȮȮ76 Ȯ 

ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

 
ŒĬĔŅĶėĺĭėŋĴĴŅĨĶģŅĬľĸńĔĽŌĨĶȮŒĝƟŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2558 ŐĸŃȮŐĬĺ

ĪŅĚĔŅĶĭĶŇľŅĶŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ2558 ĞŉŗĚĮĶŃĔŅĻŒĬĶŅĝĔŇěěŅĬŋŏĭĔļŅȮŏĴŊŗŀĺńĬĪňŗ 
13 ıķĻěŇĔŅĵĬȮı,Ļ,Ȯ2558 (ĳŅėįĬĺĔȮĠ'ȮőħĵĔŜŅľĬħĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶȮĨŅĴŀĚėƢĮĶŃĔŀĭŒĬ
ĔŅĶĮĶŃĔńĬėŋĦĳŅı 6 ħƟŅĬȮėŊŀȮ&1'ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮ&2'ȮĭńĦĤŇĨȮ&3'ȮĬńĔĻŉĔļŅȮ&4'ȮėĦŅěŅĶĵƢȮ&5'ȮľĸńĔĽŌĨĶȮ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ&6'ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

 
1,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 

1.1. ĴňėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮĔŜŅĔńĭ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶň 

1.2. ĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮěŜŅĬĺĬ 5 ėĬȮĪŜŅľĬƟŅĪňŗĮĶŃīŅĬľĸńĔĽŌĨĶ 1 ėĬȮŐĸŃĔĶĶĴĔŅĶ
ľĸńĔĽŌĨĶ 4 ėĬȮĞŉŗĚĨƟŀĚœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮŐĸŃĬŜŅŏĽĬŀĶńĭĶŀĚěŅĔ
ĴľŅĺŇĪĵŅĸńĵȮŐĸŃĴňėŋĦĺŋĥŇĨŅĴŏĔĦĤƢĕŀĚĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅŐĸŃĽĳŅĺŇĻĺĔĶ 

1.3. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĪŜŅľĬƟŅĪňŗŒĬĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ
ĨńŘĚŐĨƞĔŅĶĺŅĚŐįĬȮĔŅĶėĺĭėŋĴėŋĦĳŅıȮĔŅĶĨŇħĨŅĴĮĶŃŏĴŇĬįĸȮŐĸŃĬŜŅįĸĴŅıńĥĬŅŐĸŃĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŀĵƞŅĚĬƟŀĵĪŋĔŕ 5 ĮƖȮĪńŘĚĬňŘľĸńĔĽŌĨĶěŃĨƟŀĚĴňĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪňŗĴňėŋĦĽĴĭńĨŇĨŅĴŏĔĦĤƢȮŀĵŌƞĮĶŃěŜŅľĸńĔĽŌĨĶĨĸŀħĶŃĵŃŏĺĸŅĪňŗěńħĔŅĶĻŉĔļŅ 

1.4. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮŏĽĬŀŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬȮĔŅĶėĺĭėŋĴŐĸŃĔŅĶĨŇħĨŅĴįĸħŜŅŏĬŇĬĚŅĬ
ĨƞŀĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮĪŋĔĳŅėĔŅĶĻŉĔļŅŏıŊŗŀĝƞĺĵ
ĔŜŅĔńĭŒľƟĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬ 

1.5. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮıŇěŅĶĦŅŏĽĬŀŐĨƞĚĨńŘĚŀŅěŅĶĵƢıňŗŏĸňŘĵĚȮŀŅěŅĶĵƢıŇŏĻļȮĞŉŗĚĨƟŀĚĔŜŅĔńĭŒľƟ
ŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬĕŀĚȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŐĸŃȮĽĳŅĺŇĻĺĔĶ 

 
2,ȮĭńĦĤŇĨ 

2,1 įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĶƟŀĵĸŃȮ70ȮĽŅĴŅĶĩěĭĔŅĶĻŉĔļŅĳŅĵŒĬĔŜŅľĬħŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħŐĸŃ
ĽŅĴŅĶĩĴňĚŅĬĪŜŅĳŅĵŒĬ 1 ĮƖ 

2,2 įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĶƟŀĵĸŃ 100 ĽŅĴŅĶĩĽŀĭįƞŅĬŒĭĮĶŃĔŀĭĺŇĝŅĝňıĳŅĵŒĬȮ2ȮĮƖ 
2,2 ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪŋĔĮƖŏıŊŗŀĬŜŅĕƟŀĴŌĸœĮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 
 
 
 



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ȮȮȮȮȮȮȮ77 Ȯ 

3,ȮĬńĔĻŉĔļŅ 
3,1 ĔŅĶĶńĭĬńĔĻŉĔļŅ 
3,1,1 ĔŜŅľĬħėŋĦĽĴĭńĨŇįŌƟŏĶňĵĬĨŅĴŏĔĦĤƢĕŀĚľĸńĔĽŌĨĶȮőħĵĴňĔŅĶĶńĭľĸŅĵĝƞŀĚĪŅĚȮĪńŘĚőħĵėĦŃ
ħŜŅŏĬŇĬĔŅĶŏŀĚȮŐĸŃőħĵĴľŅĺŇĪĵŅĸńĵ 

3,1,2 ĴňĔĶĶĴĔŅĶėńħŏĸŊŀĔĬńĔĻŉĔļŅĞŉŗĚŐĨƞĚĨńŘĚěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃĝŅĽńĴıńĬīƢĶńĭĬńĔĻŉĔļŅŐĸŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

3,2 ĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĬńĔĻŉĔļŅ 
3,2,1 ėĦŃłȮěńħőėĶĚĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴįŌƟŏĶňĵĬĔƞŀĬŏĶŇŗĴŏĕƟŅŏĶňĵĬĮƖȮ1 őħĵŐĬŃĬŜŅľĸńĔĽŌĨĶȮĺŇĝŅĪňŗ
ŏĶňĵĬȮĔġĶŃŏĭňĵĭĨƞŅĚȮŐĸŃȮĺŇīňĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵȮŐĸŃȮĮģĴĬŇŏĪĻįŌƟŏĶňĵĬŐĸŃ
įŌƟĮĔėĶŀĚȮŏıŊŗŀŒľƟŏĕƟŅŒěĺŇīňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃȮĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔĪňŗėĦŃłȮěńħŒľƟȮ
ŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚįŌƟŏĶňĵĬŏĴŊŗŀœħƟĶńĭĔŅĶěńħĽĶĶŏĕƟŅŐĨƞĸŃ
ĽŅĕŅŒĬĝńŘĬĮƖĪňŗȮ2 őħĵĔŅĶĮģĴĬŇŏĪĻȮŐĬŃŐĬĺĺŇĝŅĪňŗŏĶňĵĬȮŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶĽŀĭ
ŒĭĮĶŃĔŀĭĺŇĝŅĝňı 

3,2,2ȮĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅĶƞĺĴĔŇěĔĶĶĴĪňŗĔŜŅľĬħœĺƟŒĬĶŃĭĭĔŅĶĪŅĔŇěĔĶĶĴĕŀĚĴľŅĺŇĪĵŅĸńĵŏĮƦĬ
ěŜŅĬĺĬ 100 ĝńŗĺőĴĚ 

3,2,4 ĽĬńĭĽĬŋĬĔŇěĔĶĶĴıńĥĬŅĬńĔĻŉĔļŅħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮħƟŅĬĳŅļŅŀńĚĔķļȮŐĸŃħƟŅĬ
ėŀĴıŇĺŏĨŀĶƢ 

3,2,6 ĔŜŅľĬħŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅıĭĬńĔĻŉĔļŅĪŋĔĝńŘĬĮƖȮŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃ 1 ėĶńŘĚ 
3,3 įĸĪňŗŏĔŇħĔńĭĬńĔĻŉĔļŅ 
3,3,1 ľĬƞĺĵĪŃŏĭňĵĬėĦŃłȮŐĸŃŏěƟŅľĬƟŅĪňŗľĸńĔĽŌĨĶłȮĴňĔŅĶĨŇħĨŅĴŐĸŃĶŅĵĚŅĬįĸĔŅĶėĚŀĵŌƞĕŀĚ
ĬńĔĻŉĔļŅȮįĸĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŒľƟŐĔƞĮĶŃīŅĬľĸńĔĽŌĨĶłȮĔĶĶĴĔŅĶĺŇĝŅĔŅĶłȮŐĸŃȮ
ėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮĪŋĔĳŅėĔŅĶĻŉĔļŅ 

3,3,2 ľĬƞĺĵıńĥĬŅĬńĔĻŉĔļŅėĦŃłȮŐĸŃŏěƟŅľĬƟŅĪňŗľĸńĔĽŌĨĶłȮĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅ
ĨƞŀĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

3,3,3 ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮĴňĔŅĶĮĶŃŏĴŇĬĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔƞŀĬ
ěĭĔŅĶĻŉĔļŅ 

 
4,ȮėĦŅěŅĶĵƢ 

4,1 ĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅėĦŅěŅĶĵƢ 
4,1,1 ĶŃĭĭĔŅĶĶńĭŐĸŃŐĨƞĚĨńŘĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
ĮĶŃīŅĬľĸńĔĽŌĨĶłȮŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮŏĽĬŀŐĨƞĚĨńŘĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮĨƞŀ
ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶłȮėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮŐĸŃȮĽĳŅĴľŅĺŇĪĵŅĸńĵȮ 

4,1,2 ĶŃĭĭĔŅĶĭĶŇľŅĶŀŅěŅĶĵƢ 
ėĦŃĴňŐįĬŀńĨĶŅĔŜŅĸńĚĶŃĵŃŏĺĸŅ 4 ĮƖȮĕŀĚěŜŅĬĺĬŀŅěŅĶĵƢĪňŗėĚŀĵŌƞȮěŜŅĬĺĬŀŅěŅĶĵƢĪňŗŏĔļňĵĦȮ



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ȮȮȮȮȮȮȮ78 Ȯ 

ěŜŅĬĺĬŀŅěŅĶĵƢȮĪňŗĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖȮŏıŊŗŀŒĝƟĺŅĚŐįĬŒĬħŜŅŏĬŇĬĔŅĶĽĶĶľŅŀńĨĶŅĔŅĸńĚĕŀĚŀŅěŅĶĵƢ
ŒĬŐĨƞĸŃĮƖȮŐĸŃĔŜŅľĬħěŜŅĬĺĬŀŅěŅĶĵƢĪňŗĸŅŏıŇŗĴıŌĬėĺŅĴĶŌƟ 

4,1,3 ĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢ 
&1'ȮėĦŃĔŜŅľĬħŒľƟŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬĪŜŅŐįĬĔŅĶıńĥĬŅĨĬŏŀĚŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅĨƞŀȮĔŅĶĪŜŅ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮĔŅĶĻŉĔļŅħŌĚŅĬĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮŐĸŃĔŅĶĸŅŏıŇŗĴıŌĬėĺŅĴĶŌƟȮŏıŊŗŀ
ĝƞĺĵĨĶĺěĽŀĭŐĸŃĔĶŃĨŋƟĬŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 
&2'ȮėĦŃĽĬńĭĽĬŋĬŏĚŇĬŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĪńŘĚ
ŒĬŐĸŃĨŜŅŐľĬƞĚĮĶŃŏĪĻ 
&3'ȮėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶłȮĶƞĺĴĔńĭėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĚŅĬĭŋėėĸȮĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬĔŅĶ
ıńĥĬŅŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŀŅěŅĶĵƢįŌƟĽŀĬ 

4,2 ėŋĦĳŅıŀŅěŅĶĵƢ 
4,2,1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĨŇħĨŅĴĔŅĶŏįĵŐıĶƞįĸĚŅĬĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŏıŊŗŀŒľƟĴň
įĸĚŅĬĪňŗĴňėŋĦĳŅıŐĸŃŏĮƦĬœĮĨŅĴŏĔĦĤƢĕŀĚėŋĦĽĴĭńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,2558 

4,2,2 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĨŇħĨŅĴŐĸŃĶŅĵĚŅĬĶƟŀĵĸŃĕŀĚŀŅěŅĶĵƢĮĶŃěŅľĸńĔĽŌĨĶȮĪňŗħŜŅĶĚ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶĪŋĔĮƖ 

4,3 įĸĪňŗŏĔŇħĔńĭŀŅěŅĶĵƢ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĴňĔŅĶĶŅĵĚŅĬĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŐĸŃĽŜŅĶĺě
ėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢĮĶŃěŅľĸńĔĽŌĨĶĨƞŀĔŅĶĭĶŇľŅĶĚŅĬĕŀĚľĸńĔĽŌĨĶĪŋĔĮƖ 

 
5,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 

5,1 ĽŅĶŃĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
ĶŃĭĭȮĔĸœĔȮľĶŊŀŐĬĺĪŅĚĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮŐĸŃĽŅĶŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
&1'ȮėĦĭħňŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
&2'ȮėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪĭĪĺĬȮĴėŀ,Ȯ2 őėĶĚĽĶƟŅĚĶŅĵĺŇĝŅȮ

ŐĸŃȮcurriculum mapping ĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅȮŏıŊŗŀĮĶńĭĮĶŋĚŐĔƟœĕ 
&3'ȮŀŅěŅĶĵƢįŌƟĽŀĬȮįŌƟŏĶňĵĬȮįŌƟŒĝƟĭńĦĤŇĨȮŐĽħĚėĺŅĴėŇħŏľŖĬĨƞŀľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚ 
&4'ȮėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶłȮıŇěŅĶĦŅĮĶńĭĮĶŋĚŐĔƟœĕľĸńĚĨŅĴėĺŅĴėŇħŏľŖĬ 
&5'ȮĽƞĚĶƞŅĚľĸńĔĽŌĨĶĪňŗĮĶńĭŐĔƟĨŅĴėĺŅĴėŇħŏľŖĬȮŒľƟįŌƟĪĶĚėŋĦĺŋĥŇŒľƟĕƟŀŏĽĬŀŐĬŃ 
&6'ȮĽƞĚĶƞŅĚľĸńĔĽŌĨĶĪňŗĮĶńĭŐĔƟľĸńĚěŅĔįŌƟĪĶĚėŋĦĺŋĥŇŐĬŃĬŜŅŒľƟėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮŐĸŃėĦŃĔĶĶĴĔŅĶ

ĮĶŃěŜŅėĦŃłȮıŇěŅĶĦŅ 
&7'ȮĽƞĚĶƞŅĚľĸńĔĽŌĨĶěŅĔĪňŗĮĶńĭŐĔƟěŅĔĪňŗėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮŐĬŃĬŜŅ

ĨƞŀėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮĺŇĪĵŅŏĕĨľŅħŒľĠƞ 
&8'ȮŏĽĬŀľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŐĔƟœĕŏıŊŗŀĕŀėĺŅĴŏľŖĬĝŀĭĨƞŀĽĳŅĺŇĝŅĔŅĶȮĽĳŅĴľŅĺŇĪĵŅĸńĵȮĽĳŅĺŇĻĺĔĶȮ



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ȮȮȮȮȮȮȮ79 Ȯ 

ŐĸŃĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ 
&9'ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶőħĵěńħĪŜŅȮĶŅĵĚŅĬĮĶŃĔńĬ

ėŋĦĳŅıĳŅĵŒĬĨŅĴŏĔĦĤƢȮAUN-QA ĳŅĵŒĬ 60 ĺńĬľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 
 
5,2 ĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

5,2,1 ĔŅĶĔŜŅľĬħįŌƟĽŀĬ 
&1'ȮľńĺľĬƟŅĽŅĕŅĺŇĝŅĔŜŅľĬħįŌƟĽŀĬȮőħĵıŇěŅĶĦŅĩŉĚėĺŅĴĝŜŅĬŅĠŒĬŏĬŊŘŀľŅĪňŗĽŀĬȮįĸĚŅĬĺŇěńĵȮľĶŊŀ

ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĬńŘĬŕȮŐĸŃĳŅĶŃĚŅĬĕŀĚŀŅěŅĶĵƢ 
&2'ȮŀŅěŅĶĵƢįŌƟĽŀĬĨƟŀĚŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢıŇŏĻļȮĪňŗĴňėŋĦĽĴĭńĨŇĨŅĴŏĔĦĤƢĪňŗĽŅ

ĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅĔŜŅľĬħœĺƟ 
5,2,2 ĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ĔŅĶěńħĪŜŅȮĴėŀ 3, 4, 5, 6 
&1'ȮŀŅěŅĶĵƢįŌƟĽŀĬȮľĶŊŀįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅĞŉŗĚŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶěńħĪŜŅȮĴėŀ,Ȯ3,4,5,6 

ħŜŅŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĨŇħĨŅĴĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅĪňŗĶńĭįŇħĝŀĭŏĮƦĬœĮŀĵƞŅĚĴňėŋĦĳŅı 
&2'ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶĪŜŅȮĴėŀȮ3,4,5,6 ěŅĔĬńŘĬĬŜŅŏĽĬŀ

ŒĬĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶłȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮŏıŊŗŀıŇěŅĶĦŅŐĸŃĶńĭĶŀĚ 
&3'ȮŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅȮĽƞĚȮĴėŀ,Ȯ3*4 ĔƞŀĬĺńĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮĴėŀ 5*6Ȯ

ĳŅĵŒĬ 30 ĺńĬľĸńĚĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
&4'ȮĔŜŅľĬħŒľƟĴňĔŅĶĝňŘŐěĚȮŐĬŃĬŜŅįŌƟŏĶňĵĬŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬĝƞĺĚĨƟĬĕŀĚĔŅĶ

ŏĶňĵĬ 
5,2,3 ĔŅĶĽĬńĭĽĬŋĬŐĸŃĔŅĶŒľƟėŜŅŐĬŃĬŜŅĬńĔĻŉĔļŅ 
ȮȮȮȮĴňĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪňŗĨƞŀŏĬŊŗŀĚĨńŘĚŐĨƞŏĕƟŅĽŅĕŅěĬěĭľĸńĔĽŌĨĶȮŏıŊŗŀħŌŐĸħƟŅĬĔŅĶŏĶňĵĬȮĔŅĶĪŜŅ

ĔŇěĔĶĶĴĨƞŅĚȮŕ 
5,2,4 ĔŅĶŀŋĪīĶĦƢĕŀĚĬńĔĻŉĔļŅ 
ȮȮȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚŏıŊŗŀĕŀŀŋĪīĶĦƢŒĬĔĶĦňĪňŗĴňĕƟŀĽĚĽńĵŏĔňŗĵĺĔńĭĔŅĶĽŀĭįĸėŃŐĬĬŐĸŃĺŇīňĔŅĶ

ĮĶŃŏĴŇĬįĸȮœħƟĪňŗľĬƞĺĵĪŃŏĭňĵĬėĦŃłȮŏıŊŗŀŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĨĶĺěĽŀĭȮŐĸŃŐěƟĚįĸŒľƟėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶłȮ
ŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮĶńĭĪĶŅĭ 

5,3 ĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
5,3,1 ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ 
&1'ȮįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅŐĸŃįŌƟĽŀĬěńħĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗĶŃĭŋœĺƟŒĬȮĴėŀ 3 

ŐĸŃȮ4 ŐĸŃıŇěŅĶĦŅŒľƟŏĔĶħȮŐĸŃįƞŅĬĔŅĶıŇěŅĶĦŅĶńĭĶŀĚőħĵėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃȮěŅĔĬńŘĬěńħĽƞĚŏĔĶħ
ĳŅĵŒĬŏĺĸŅĪňŗĪŃŏĭňĵĬĔĸŅĚĕŀĚĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 

&2'ȮĴňĔŅĶĮĶŃŏĴŇĬįĸįŌƟĽŀĬȮŐĸŃĶŅĵĺŇĝŅőħĵįŌƟŏĶňĵĬȮŒĬĝƞĺĚĮĸŅĵĳŅėŏĶňĵĬ 
&3'ȮŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅěńħĪŜŅȮĴėŀ,Ȯ5 ŐĸŃ 6 ĳŅĵŒĬ 30 ĺńĬȮľĸńĚĽŇŘĬĽŋħĔŅĶŏĶňĵĬ



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ȮȮȮȮȮȮȮ80 Ȯ 

ĔŅĶĽŀĬ 
&4'ȮĔŜŅľĬħŒľƟĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚįŌƟŏĶňĵĬĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħŒĬȮĴėŀ 3 ŐĸŃ 

4 ĳŅĵŒĬ 30 ĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅȮőħĵėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶłȮěńħľŅĔĶĶĴĔŅĶŏıŊŗŀĪĺĬĽŀĭŀĵƞŅĚĬƟŀĵ
ĶƟŀĵĸŃ 25 ĕŀĚěŜŅĬĺĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮŐĸŃĶŅĵĚŅĬįĸĨƞŀĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶ
ĺŇĝŅĔŅĶł 

 
6,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
6,1 ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
ȮȮȮȮȮȮȮȮȮȮėĦŃ-ľĸńĔĽŌĨĶěńħĽĶĶĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟŏıŊŗŀěńħĞŊŘŀĨŅĶŅȮĽŊŗŀĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮőĽĨĪńĻĬŌĮĔĶĦƢȮŐĸŃĺńĽħŋėĶŋĳńĦĤƢėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏıňĵĚıŀŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŒĬĝńŘĬŏĶňĵĬ
ŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 
6,2 ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 

1) ľĬńĚĽŊŀ-ĨŜŅĶŅ 
2) ĺŅĶĽŅĶ 
3) ĽŊŗŀĔŅĶŏĶňĵĬĶŌƟ 
4) ėĶŋĳńĦĤƢ 
5) ģŅĬĕƟŀĴŌĸŀŇŏĸėĪĶŀĬŇĔĽƢ 

6,3 ĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
&1'ȮĴňėĦŃĔĶĶĴĔŅĶĺŅĚŐįĬȮěńħľŅȮŐĸŃĨŇħĨŅĴĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
&2'ȮŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬŏĽĬŀĶŅĵĝŊŗŀľĬńĚĽŊŀȮĽŊŗŀȮŐĸŃĨŅĶŅȮœĮĵńĚėĦŃĔĶĶĴĔŅĶ 
&3'ȮěńħĽĶĶĚĭĮĶŃĴŅĦ 

6,4 ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĶŌƟ 
&1'ȮĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀěŅĔįŌƟĽŀĬȮįŌƟŏĶňĵĬȮŐĸŃĭŋėĸŅĔĶĪňŗŏĔňŗĵĺĕƟŀĚ 

ȮȮȮȮȮȮȮȮȮȮ&2'ȮěńħĶŃĭĭĨŇħĨŅĴĔŅĶŒĝƟĪĶńıĵŅĔĶȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĮĶŃŏĴŇĬ 
 
5,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators) 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 
&/'ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀ
ĺŅĚŐįĬĨŇħĨŅĴŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

- - - - - 

&0'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅ 

- - - - - 

&1'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮȮĨŅĴ
ŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟ
ėĶĭĪŋĔĶŅĵĺŇĝŅ  
 
 

- - - - - 



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ȮȮȮȮȮȮȮ81 Ȯ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 
&2'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶ
ĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮȮĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮĴėŀ,4ȮĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚ
ĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

- - - - - 

&3'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴĴľŅĺŇĪĵŅĸńĵ-ĽĳŅĺŇĝŅĝňı
ĔŜŅľĬħȮĳŅĵŒĬȮ4.ȮĺńĬľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

- - - - - 

Ȯ&4'ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħ
ŒĬȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖ
ĔŅĶĻŉĔļŅ 

- - - - - 

&5'ȮĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ľĸńĔĽŌĨĶĮƖĪňŗįƞŅĬĴŅ 

- - - - - 

&6'ȮŀŅěŅĶĵƢŒľĴƞĪŋĔėĬœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 

- - - - - 

&7'ȮŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ-ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚ
ĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ 

- - - - - 

&/.'ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.Ȯ
œħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ 

- - - - - 

&//'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗħňĨƞŀėŋĦĳŅı
ľĸńĔĽŌĨĶŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

   - - 

&/0'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞŏĜĸňŗĵȮȮœĴƞĬƟŀĵĔĺƞŅȮ
1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ3.0 

    - 

įĸĔŅĶħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĪńŘĚľĴħŀĵŌƞŒĬŏĔĦĤƢħňĨƞŀŏĬŊŗŀĚȮ0ȮĮƖĔŅĶĻŉĔļŅŏıŊŗŀĨŇħĨŅĴĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴȮTQF ĨƞŀœĮȮĪńŘĚĬňŘŏĔĦĤƢĔŅĶ
ĮĶŃŏĴŇĬįƞŅĬȮėŊŀȮĴňĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĕƟŀȮ/ů3ȮŐĸŃŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĕŀĚĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋœĺƟŒĬŐĨƞĸŃĮƖ 

 

 

 

 

 

 

 

 



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ȮȮȮȮȮȮȮ82 Ȯ 

ľĴĺħĪňŗ 8 ĔŅĶĮĶŃŏĴŇĬȮŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 

/,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
ȮȮȮ/,/ȮĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮ/'ȮĮĶŃŏĴŇĬĶŅĵĺŇĝŅȮőħĵĬńĔĻŉĔļŅ 
ȮȮȮȮȮȮȮȮ0'ȮĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬőħĵĪňĴįŌƟĽŀĬľĶŊŀĶŃħńĭĳŅėĺŇĝŅ 
ȮȮȮȮȮȮȮȮ1'ȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮ 
ȮȮȮȮȮȮȮȮ2'ȮĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŀĳŇĮĶŅĵȮĔŅĶĞńĔĩŅĴŐĸŃĔŅĶĨŀĭėŜŅĩŅĴŒĬĝńŘĬŏĶňĵĬ 
ȮȮȮȮȮȮȮȮ3'ȮħŜŅŏĬŇĬĔŅĶĺŇěńĵŏıŊŗŀĔŅĶıńĥĬŅĔĸĵŋĪīƢĔŅĶĽŀĬ 
ȮȮȮ/,0ȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮ/'ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅŒĬŐĨƞĸŃĶŅĵĺŇĝŅ 
ȮȮȮȮȮȮȮȮ0'ȮĽńĚŏĔĨĔŅĶĦƢȮőħĵįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ĮĶŃīŅĬľĸńĔĽŌĨĶ-ĪňĴįŌƟĽŀĬ 
ȮȮȮȮȮȮȮȮ1'ȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬĪńĔļŃŀŅěŅĶĵƢŒľƟŐĔƞŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏıŊŗŀŒĝƟŒĬĔŅĶ

ĮĶńĭĮĶŋĚĔĸĵŋĪīƢĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢĨƞŀœĮ 
ȮȮȮȮȮȮȮȮ2'ȮėĦŃĶĺĭĶĺĴįĸĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅ-ĮĶńĭĮĶŋĚĪńĔļŃȮȮȮȮȮȮȮȮ

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
 
0,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
ȮȮȮȮȮȮȮȮ/'ȮįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶľĸńĚĽŇŘĬĽŋħĔŅĶĽŀĬŐĨƞĸŃĮƖőħĵĬńĔĻŉĔļŅŒĬĝńŘĬĮƖĬńŘĬŕ 
ȮȮȮȮȮȮȮȮ0'ȮėĦŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵĬńĔĻŉĔļŅĝńŘĬĮƖĽŋħĪƟŅĵ 
ȮȮȮȮȮȮȮȮ1'ȮĴľŅĺŇĪĵŅĸńĵĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵĭńĦĤŇĨŒľĴƞ 
ȮȮȮȮȮȮȮȮ2'ȮĴľŅĺŇĪĵŅĸńĵĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵįŌƟŒĝƟĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮ3'ȮėĦŃĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵĬŀĔ 
 
1,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮėĦŃĔĶĶĴĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬȮħŜŅŏĬŇĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĨńĺĭƞĚĝňŘȮ&Key 
Performance Indicators) ŒĬľĴĺħĪňŗȮ5ȮĕƟŀȮ5  
 
2,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮ/'ȮįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěńħĪŜŅĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮ0'ȮįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃįŌƟĽŀĬȮěńħĮĶŃĝŋĴȮĽńĴĴĬŅȮŏıŊŗŀĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŅĚŐįĬĮĶńĭĮĶŋĚ

ľĸńĔĽŌĨĶȮŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮ1'ȮŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇıŇěŅĶĦŅŐĸŃŒľƟĕƟŀŏĽĬŀŐĬŃŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬ 
        4) ěńħŒľƟĴňĔŅĶĮĶŃŏĴŇĬŐĸŃıńĥĬŅľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔȮ3ȮĮƖ 
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ĳŅėįĬĺĔ 
 
Ĕ ŏŀĔĽŅĶŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ-ĶŅĵĺŇĝŅĔńĭŏĔĦĤƢĕŀĚĽĳŅĺŇĝŅĝňı 
ĕ ŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗĽŃĪƟŀĬȮ 

Active Learning 
ė ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĔńĭŀĚėƢėĺŅĴĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 

Ě ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĕńŘĬĮĶŇĠĠŅĨĶň 
ě ĶŃŏĭňĵĭėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĺƞŅħƟĺĵĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅł 
Ĝ ĽŜŅŏĬŅĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺƞŅħƟĺĵĔŅĶŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļıŊŘĬģŅĬĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗŏĕƟŅ
ĻŉĔļŅĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅȮ2551 ŏĮƦĬĨƟĬœĮ 

ĝ ŏŀĔĽŅĶŏĮĶňĵĭŏĪňĵĭľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞ 
Ğ ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĭńĦĤŇĨĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 
ğ ĕƟŀĴŌĸŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮŀŅěŅĶĵƢĮĶŃěŜŅȮŐĸŃŀŅěŅĶĵƢıŇŏĻļ 
Ġ ĕƟŀŏĽĬŀŐĬŃĕŀĚĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
ġ ŐĬĺĪŅĚĔŅĶĭĶŇľŅĶŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅ 
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ĳŅėįĬĺĔȮĔȮŏŀĔĽŅĶŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ-ĶŅĵĺŇĝŅĔńĭŏĔĦĤƢĕŀĚĽĳŅĺŇĻĺĔĶ 
ľĴĺħ/ĔĸŋƞĴĺŇĝŅĪňŗĽĳŅĺŇĻĺĔĶĔŜŅľĬħ ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶł 

ľĴĺħĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

ĺŇĝŅıŊŘĬģŅĬĪŅĚėĦŇĨĻŅĽĨĶƢ 

322-171 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅı 1 
322-172 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅı 2 
322-271 ėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢĔŅĵĳŅı 3 

ĺŇĝŅıŊŘĬģŅĬĪŅĚĲƕĽŇĔĽƢ 

332-103 ĲƕĽŇĔĽƢĪńŗĺœĮ 1 
332-104 ĲƕĽŇĔĽƢĪńŗĺœĮ 2 
332-113 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 1 
332-114 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ 2 

ĺŇĝŅıŊŘĬģŅĬĪŅĚŏėĴň 
324-103 ŏėĴňĪńŗĺœĮ 
325-103 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮ 

ľĴĺħĺŇĝŅıŊŘĬģŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

Engineering Drawing  216-111 ŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ 1 
Engineering Mechanics  221-101 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 1 
Engineering Materials  238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
Computer Programming  240-101 ŐĬŃĬŜŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢ 
ThermodynamicsȮof Materials 238-203 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 
Mechanics of Materials / Strength of Materials 238-202 ĔĸĻŅĽĨĶƢĺńĽħŋ 
Transport Phenomena 238-204 ĮĶŅĔġĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬĔĶŃĭĺĬĔŅĶĺńĽħŋ 
Fundamental of Electrical Engineering 211-211 ľĸńĔĴŌĸĺŇĻĺĔĶĶĴœĲĲƚŅ 

ĺŇĝŅŏĜıŅŃĪŅĚĺŇĻĺĔĶĶĴ 

Chemical Metallurgy 238-321 őĸľĔĶĶĴŏėĴň 

Physical Metallurgy 
238-220 őĸľĔĶĶĴĔŅĵĳŅıȮ1 
238-221 őĸľĔĶĶĴĔŅĵĳŅıȮ2 

Mechanical Behaviour of Materials 238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 
Materials Characterization 238-303 ĔŅĶĨĶĺěėŋĦĸńĔļĦŃĕŀĚĺńĽħŋ 

Metal Forming 
238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 
238-302 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 

Corrosion of Metals 238-480 ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋ 
Failure Analysis 238-407 ĔĸĻŅĽĨĶƢėĺŅĴıŇĭńĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 
Metallurgy of Metal Joining / Materials 
Selection / Materials Selection and 
Design 

238-405 ĔŅĶŏĸŊŀĔĺńĽħŋŐĸŃĔĶŃĭĺĬĔŅĶ 
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ĳŅėįĬĺĔȮĕȮŐĭĭĲŀĶƢĴŐĽħĚĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗĽŃĪƟŀĬȮActive Learning 

ĶľńĽĶŅĵĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ/ľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĭĶĶĵŅĵȮŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬȮActive Learning 

ĶƟŀĵĸŃĕŀĚĔŅĶĽŀĬŐĭĭ
ĭĶĶĵŅĵĕŀĚěŜŅĬĺĬĝńŗĺőĴĚ
ĨŅĴľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĨƞŅĚȮŕ  
 
 

ĶĺĴĶƟŀĵĸŃ 
/.. 

ŒĝƟĽŊŗŀ-ĺŇħňőŀĽńŘĬŕȮ
ĮĶŃĔŀĭĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟȮ
ĔŅĶŀĳŇĮĶŅĵ 
ėƟĬėĺƟŅŒĬĝńŘĬ
ŏĶňĵĬ 

Őĭĭ
őėĶĚĚŅĬ 

 
 

ŐĭĭŒĝƟĮƤĠľŅ 
ŏĮƦĬģŅĬ 

 

ŐĭĭŏĬƟĬĪńĔļŃ
ĔĶŃĭĺĬĔŅĶ
ėŇħ 
 

ŐĭĭŀŊŗĬŕ 
 

ĶŃĭŋěŜŅĬĺĬ 
ĝńŗĺőĴĚ
ĭĶĶĵŅĵ 

ĶŃĭŋ 
ĶƟŀĵĸŃ 

ĶŃĭŋ 
ĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟ 

ĶŃĭŋ 
ĶƟŀĵĸŃ 

238-201ȮĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĺńĽħŋ - - - - - - ĮĢŇĭńĨŇĔŅĶ 100 100 

038-002 ĔĸĻŅĽĨĶƢĺńĽħŋ 3(3-0-6) 45 50 15 10 15 10 - - 100 

018-0.1 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 3(3-0-6) 45 50 15 10 15 10 - - 100 

018-0.2 ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬĔĶŃĭĺĬĔŅĶĺńĽħŋ  
3(3-0-6) 

45 50 15 10 15 10 - - 100 

018-00. őĸľĔĶĶĴĔŅĵĳŅıȮ/ 3(3-0-6)  45 50 15 10 15 10 - - 100 

018-00/ őĸľĔĶĶĴĔŅĵĳŅıȮ0 1(1-0-2) 15 50 15 10 15 10 - - 100 

238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 3(2-3-4) 30 50 15 10 10 5 ĪńĻĬĻŉĔļŅ-ħŌĚŅĬ 10 100 

018-1.0 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 3(2-3-4) 30 50 10 15 15 10 - - 100 

016-1.1 ĔŅĶĨĶĺěĸńĔļĦŃĺńĽħŋȮ 3(2-3-4) 30 50 10 10 15 5 ĪńĻĬĻŉĔļŅ-ħŌĚŅĬ 10 100 

016-10. ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 3(3-0-6) 45 50 10 15 15 10 - - 100 

016-10/ őĸľĔĶĶĴŏėĴň 3(3-0-6) 45 50 15 5 10 10 ĪńĻĬĻŉĔļŅ-ħŌĚŅĬ 10 100 

238-303 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮ1&1-.-4' 15 50 15 10 15 10 - - /.. 
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ĶľńĽĶŅĵĺŇĝŅ-ĝŊŗŀĶŅĵĺŇĝŅ/ľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĭĶĶĵŅĵȮŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬȮActive Learning 

ĶƟŀĵĸŃĕŀĚĔŅĶĽŀĬŐĭĭ
ĭĶĶĵŅĵĕŀĚěŜŅĬĺĬĝńŗĺőĴĚ
ĨŅĴľĬƞĺĵĔŇĨ 

ĶƟŀĵĸŃĕŀĚĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĭĭĨƞŅĚȮŕ  
 
 

ĶĺĴĶƟŀĵĸŃ 
/.. 

ŒĝƟĽŊŗŀ-ĺŇħňőŀĽńŘĬŕȮ
ĮĶŃĔŀĭĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟȮ
ĔŅĶŀĳŇĮĶŅĵ 
ėƟĬėĺƟŅŒĬĝńŘĬ
ŏĶňĵĬ 

Őĭĭ
őėĶĚĚŅĬ 

 
 

ŐĭĭŒĝƟĮƤĠľŅ 
ŏĮƦĬģŅĬ 

 

ŐĭĭŏĬƟĬĪńĔļŃ
ĔĶŃĭĺĬĔŅĶ
ėŇħ 
 

ŐĭĭŀŊŗĬŕ 
 

ĶŃĭŋěŜŅĬĺĬ 
ĝńŗĺőĴĚ
ĭĶĶĵŅĵ 

ĶŃĭŋ
ĶƟŀĵĸŃ 

ĶŃĭŋ 
ĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟ 

ĶŃĭŋ 
ĶƟŀĵĸŃ 

238-341 ĺŇĻĺĔĶĶĴŏĞĶŅĴŇĔ 3(2-3-4) 30 50 10 5 10 10 ĪńĻĬĻŉĔļŅ-ħŌĚŅĬ 15 100 

016-120 ŏĪėőĬőĸĵňŐĔƟĺȮ3(2-3-4) 30 50 15 15 10 10 - - 100 

016-13. ĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢ 3(2-3-4) 30 50 15 10 15 10 - - 100 

016-16. ĔŅĶĮĶŃĵŋĔĨƢėŀĴıŇĺŏĨŀĶƢŒĬĺŇĻĺĔĶĶĴĺńĽħŋ  
3(2-3-4) 

30 50 15 10 15 10 - - 100 

238-403 ĔŅĶŀŀĔŐĭĭŐĴƞıŇĴıƢ 3(2-2-5) 30 50 10 15 5 5 ĪńĻĬĻŉĔļŅ-ħŌĚŅĬ 15 100 

016-2.2 ĺńĽħŋĪĬœĲȮ3(3-0-6) 30 50 15 15 10 10 - - 100 

016-2.3 ĔŅĶŏĸŊŀĔĺńĽħŋŐĸŃĔĶŃĭĺĬĔŅĶ 3(3-0-6) 45 50 10 15 15 10 - - 100 

238-406 ĺŇĻĺĔĶĶĴıŊŘĬįŇĺ 3(3-0-6) 45 50 10 15 15 10 - - 100 

016-2.5 ĔĸĻŅĽĨĶƢėĺŅĴıŇĭńĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ  
3(3-0-6) 

45 50 10 15 15 10 - - 100 

016-20/ őĸľĺŇĪĵŅĕŀĚĔŅĶŏĝŊŗŀĴĨƞŀőĸľŃ 3(3-0-6) 45 50 10 15 5 5 ĪńĻĬĻŉĔļŅ-ħŌĚŅĬ 15 100 

016-21. ŏĪėőĬőĸĵňĺńĽħŋŀĬŋĳŅė 3(1-.-4) 30 50 15 15 10 10 - - 100 

016-24. ĺŇĻĺĔĶĶĴĺńĽħŋįĽĴ 3(3-0-6) 45 50 15 10 15 10 - - 100 

016-26. ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋ 3(2-3-4) 30 50 15 15 10 10 - - 100 
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ĳŅėįĬĺĔȮėȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĔńĭŀĚėƢėĺŅĴĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮ
ĽŅĕŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĺńĽħŋ 

 
ŀĚėƢėĺŅĴĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
1. ŀĚėƢėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮėŀĴıŇĺŏĨŀĶƢȮŐĸŃĔŅĶěŜŅĸŀĚȮ&Applied Mathematics, Computer 

and Simulations) 
2. ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚŒĬħƟŅĬĔĸĻŅĽĨĶƢȮ&Mechanics) 
3. ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭŀŋĦľĻŅĽĨĶƢŐĸŃĔĸĻŅĽĨĶƢĕŀĚœľĸȮ&Thermal Sciences and Fluid Mechanics) 
4. ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĪŅĚŏėĴňŐĸŃĺńĽħŋȮ&Chemistry and Materials) 
5. ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĪŅĚıĸńĚĚŅĬȮ&Energy) 
6. ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭœĲĲƚŅŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&Electricity and Electronics) 
7. ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĭĶŇľŅĶěńħĔŅĶĶŃĭĭȮ&System Management) 
8. ŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺŏĬŊŗŀĚĪŅĚĝňĺĺŇĪĵŅȮĽŋĕĳŅıȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ&Biology Health and Environment) 
 
 

ŏĬŊŘŀľŅėĺŅĴĶŌƟ ŀĚėƢėĺŅĴĶŌƟ ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
1 2 3 4 5 6 7 8 

(1) ĔĸŋƞĴėĺŅĴĶŌƟħƟŅĬīĶĶĴĝŅĨŇĕŀĚĺńĽħŋȮ&Nature of Materials) 
ĺńĽħŋĺŇĻĺĔĶĶĴȮ&Engineering Materials) 

 X  X     

238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 
238-302 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 
238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
238-341 ĺŇĻĺĔĶĶĴŏĞĶŅĴŇĔ 
238-350 ĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢ 
238-460 ĺŇĻĺĔĶĶĴĺńĽħŋįĽĴ 

ĽĴĭńĨŇŐĸŃıķĨŇĔĶĶĴĕŀĚĺńĽħŋȮ&Properties and 
Behaviors of Materials) 

X X X X  X   

221-101 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ1 
238-202 ĔĸĻŅĽĨĶƢĺńĽħŋ 
238-203 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 
238-204 ĮĶŅĔġĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬ

ĔĶŃĭĺĬĔŅĶĺńĽħŋ 
238-220 őĸľĔĶĶĴĔŅĵĳŅıȮ1 
238-221 őĸľĔĶĶĴĔŅĵĳŅıȮ2 
238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 
238-405 ĔŅĶŏĸŊŀĔĺńĽħŋŐĸŃĔĶŃĭĺĬĔŅĶ 
238-407 ĔĸĻŅĽĨĶƢėĺŅĴıŇĭńĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 

ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋȮ&Deterioration of 
Materials) X X X X    X 

238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 
238-407 ĔĸĻŅĽĨĶƢėĺŅĴıŇĭńĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 
238-480 ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋ 
 



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮȮȮȮȮ 88 Ȯ 

ŏĬŊŘŀľŅėĺŅĴĶŌƟ ŀĚėƢėĺŅĴĶŌƟ ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
1 2 3 4 5 6 7 8 

&2) ĔĸŋƞĴĔĶŃĭĺĬĔŅĶįĸŇĨĺńĽħŋȮ&Materials Processing) 

ĔĶĶĴĺŇīňĔŅĶįĸŇĨĕŀĚĺńĽħŋȮ&Manufacturing Processes 
of Materials) 

 X X X X  X X 

221-101 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ1 
238-202 ĔĸĻŅĽĨĶƢĺńĽħŋ 
238-203 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 
238-204 ĮĶŅĔġĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬ

ĔĶŃĭĺĬĔŅĶĺńĽħŋ 
238-220 őĸľĔĶĶĴĔŅĵĳŅıȮ1 
238-221 őĸľĔĶĶĴĔŅĵĳŅıȮ2 
238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 
238-302 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 
238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 
238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
238-341 ĺŇĻĺĔĶĶĴŏĞĶŅĴŇĔ 
238-350 ĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢ 
238-460 ĺŇĻĺĔĶĶĴĺńĽħŋįĽĴ 

ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋȮ&Thermodynamics of 
Materials) 

X  X X X    

238-203 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 
238-204 ĮĶŅĔġĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬ

ĔĶŃĭĺĬĔŅĶĺńĽħŋ 
238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 

ěĸĬıĸĻŅĽĨĶƢĕŀĚĺńĽħŋȮ&Kinetics of Materials) X  X X X    

238-202 ĔĸĻŅĽĨĶƢĺńĽħŋ 
238-203 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 
238-204 ĮĶŅĔġĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬ

ĔĶŃĭĺĬĔŅĶĺńĽħŋ 
238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 

&3) ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢŐĸŃĨĶĺěĽŀĭĺńĽħŋȮ&Material Analysis and Testing) 

ĔŅĶěŜŅŐĬĔĸńĔļĦŃĕŀĚĺńĽħŋȮ&Materials 
Characterization) 

X X X X  X   

238-230 ĺńĽħŋĺŇĻĺĔĶĶĴ 
238-303 ĔŅĶĨĶĺěĸńĔļĦŃĺńĽħŋȮ 
238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 
238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
238-341 ĺŇĻĺĔĶĶĴŏĞĶŅĴŇĔ 
238-350 ĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢ 
238-460 ĺŇĻĺĔĶĶĴĺńĽħŋįĽĴ 

ĔŅĶĪħĽŀĭĽĴĭńĨŇĕŀĚĺńĽħŋȮ&Materials Properties 
Testing) 

X X X X  X   
238-303 ĔŅĶĨĶĺěĸńĔļĦŃĺńĽħŋȮ 
238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 
238-407 ĔĸĻŅĽĨĶƢėĺŅĴıŇĭńĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 

ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵĕŀĚĺńĽħŋȮ&Failure Analysis 
of Materials) 

X X  X     

238-303 ĔŅĶĨĶĺěĸńĔļĦŃĺńĽħŋȮ 
238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 
238-407 ĔĸĻŅĽĨĶƢėĺŅĴıŇĭńĨŇŐĸŃĔŅĶĺŇŏėĶŅŃľƢ 
 
 
 
 



Ĵėŀ,0 

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮȮȮȮȮ 89 Ȯ 

ŏĬŊŘŀľŅėĺŅĴĶŌƟ ŀĚėƢėĺŅĴĶŌƟ ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
1 2 3 4 5 6 7 8 

&4' ĔĸŋƞĴĔŅĶĭŌĶĦŅĔŅĶĺŇīňĔŅĶĪŅĚĺŇĻĺĔĶĶĴĺńĽħŋȮ&Integration of Materials Engineering Techniques) 

ĔŅĶŀŀĔŐĭĭŐĸŃŏĸŊŀĔŒĝƟĺńĽħŋȮ&Material Selection 
and Design) 

X X X X X X X X 

221-101 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ1 
238-202 ĔĸĻŅĽĨĶƢĺńĽħŋ 
238-203 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 
238-204 ĮĶŅĔġĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬ

ĔĶŃĭĺĬĔŅĶĺńĽħŋ 
238-220 őĸľĔĶĶĴĔŅĵĳŅıȮ1 
238-221 őĸľĔĶĶĴĔŅĵĳŅıȮ2 
238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 
238-302 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 
238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 
238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
238-341 ĺŇĻĺĔĶĶĴŏĞĶŅĴŇĔ 
238-350 ĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢ 
235-380 ĔŅĶĮĶŃĵŋĔĨƢėŀĴıŇĺŏĨŀĶƢŒĬĚŅĬ

ĺŇĻĺĔĶĶĴĺńĽħŋ 
238-460 ĺŇĻĺĔĶĶĴĺńĽħŋįĽĴ 

őėĶĚĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋȮ&Materials Engineering 
Project) 

X X X X X X X X 

221-101 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ1 
238-202 ĔĸĻŅĽĨĶƢĺńĽħŋ 
238-203 ŀŋĦľıĸĻŅĽĨĶƢĕŀĚĺńĽħŋ 
238-204 ĮĶŅĔġĔŅĶĦƢĔŅĶĩƞŅĵőŀĬŒĬ

ĔĶŃĭĺĬĔŅĶĺńĽħŋ 
238-220 őĸľĔĶĶĴĔŅĵĳŅıȮ1 
238-221 őĸľĔĶĶĴĔŅĵĳŅıȮ2 
238-301 őĸľŃĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 
238-302 őĸľŃĬŀĔĔĸŋƞĴŏľĸŖĔŐĸŃĔŅĶĕŉŘĬĶŌĮ 
238-320 ıķĨŇĔĶĶĴŏĝŇĚĔĸĕŀĚĺńĽħŋ 
238-330 ŏėĴňĽŜŅľĶńĭĺŇĻĺĔĶŏľĴŊŀĚŐĶƞŐĸŃĺńĽħŋ 
238-341 ĺŇĻĺĔĶĶĴŏĞĶŅĴŇĔ 
238-350 ĺŇĻĺĔĶĶĴıŀĸŇŏĴŀĶƢ 
235-380 ĔŅĶĮĶŃĵŋĔĨƢėŀĴıŇĺŏĨŀĶƢŒĬĚŅĬ

ĺŇĻĺĔĶĶĴĺńĽħŋ 
238-460 ĺŇĻĺĔĶĶĴĺńĽħŋįĽĴ 
238-470 ĽńĴĴĬŅĺŇĻĺĔĶĶĴĺńĽħŋ 
238-471 őėĶĚĚŅĬĺŇĻĺĔĶĶĴĺńĽħŋ 
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