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ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮ(4 ĮƖ'Ȯ 
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,ĻȮ0342' 

 
ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅȮ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĺŇĪĵŅŏĕĨ-ėĦŃ-ĳŅėĺŇĝŅȮ ėĦŃėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴȮȮĳŅėĺŇĝŅėŀĴıŇĺŏĨŀĶƢĻŉĔļŅ 
 

ľĴĺħĪňŗȮ1 ĕƟŀĴŌĸĪńŗĺœĮ 
 

/, ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ȮȮĳŅļŅœĪĵȮȮȮȮȮȮȮ8ȮľĸńĔĽŌĨĶėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮ&2ĮƖ' 
ȮȮĳŅļŅŀńĚĔķļȮȮȮ8ȮBachelor of Science in Technical Education Program in Computer  
 ȮȮȮȮȮTechnology 
 
0, ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
ȮȮĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ' 8ȮėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴĭńĦĤŇĨȮ&ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ' 
ȮȮĝŊŗŀĵƞŀ Ȯ&ĳŅļŅœĪĵ' 8Ȯė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ' 
ȮȮĝŊŗŀŏĨŖĴȮ&ĳŅļŅŀńĚĔķļ' 8ȮBachelor of Science in Technical Education &Computer Technology' 
ȮȮĝŊŗŀĵƞŀ Ȯ&ĳŅļŅŀńĚĔķļ' 8ȮB,S,Tech,Ed,Ȯ&Computer Technology' 
 
1, ĺŇĝŅŏŀĔ 
ȮȮœĴƞĴň 

 
2, ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 
      142  ľĬƞĺĵĔŇĨ 
 
3, ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
3,/ ĶŌĮŐĭĭ 

ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮľĸńĔĽŌĨĶȮ2ȮĮƖȮĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŌĮŐĭĭŏĽĶŇĴĪńĔļŃ
ĳŅļŅŀńĚĔķļŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ0.ȮĕŀĚľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 
3,0 ĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪŅĚĺŇĝŅĝňı 
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3,1 ĳŅļŅĪňŗŒĝƟ 
 ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĽŜŅľĶńĭŏŀĔĽŅĶŐĸŃĨŜŅĶŅĪňŗŒĝƟĮĶŃĔŀĭĔŅĶŏĶňĵĬ

ĔŅĶĽŀĬŒĬĶŅĵĺŇĝŅĕŀĚľĸńĔĽŌĨĶĴňĪńŘĚĪňŗŏĮƦĬĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 
3,2 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅ 

ĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĽŅĴŅĶĩŒĝƟĳŅļŅœĪĵœħƟ 
3,3 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ 

œĴƞĴň 
3,4 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
 

4, ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
-ȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ ı,Ļ,Ȯ0342 
-ȮĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮ&3ĮƖ'ȮĜĭńĭĮƖȮ
 ı,Ļ,Ȯ0337Ȯ 

   -ȮœħƟıŇěŅĶĦŅĔĸńŗĬĔĶŀĚőħĵėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĽƞĺĬĚŅĬĺŇĝŅĔŅĶȮėĦŃėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴȮ 
  ȮȮ ȮȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ6-0341ȮŏĴŊŗŀĺńĬĪňŗȮȮ/7ȮȮŏħŊŀĬȮĽŇĚľŅėĴȮı,Ļ,Ȯ0341 
   -ȮœħƟıŇěŅĶĦŅĔĸńŗĬĔĶŀĚőħĵėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨȮŒĬĔŅĶĮĶŃĝŋĴȮ 
  ȮȮȮȮėĶńŘĚĪňŗȮ5-0341ȮŏĴŊŗŀĺńĬĪňŗȮ/6ȮŏħŊŀĬȮĔńĬĵŅĵĬȮı,Ļ,Ȯ0341 
   -ȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĺŇĝŅĔŅĶȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
  ȮȮȮȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ7-0341ȮŏĴŊŗŀĺńĬĪňŗȮ/7ȮŏħŊŀĬȮĨŋĸŅėĴȮı,Ļ,Ȯ0341ȮŐĸŃėĶńŘĚĪňŗȮ1-0342ȮŏĴŊŗŀĺńĬĪňŗȮ/3Ȯ
   ȮȮŏħŊŀĬȮĴňĬŅėĴȮı,Ļ,Ȯ0342 

-ȮœħƟĶńĭŀĬŋĴńĨŇľĸńĔĽŌĨĶěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮ 
ȮȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ9/2563ȮŏĴŊŗŀĺńĬĪňŗȮ0/ȮŏħŊŀĬȮĨŋĸŅėĴȮı,Ļ,Ȯ0341ȮŐĸŃėĶńŘĚĪňŗȮ1-0342ȮŏĴŊŗŀĺńĬĪňŗȮ02 
ȮȮŏħŊŀĬȮĴňĬŅėĴȮı,Ļ,Ȯ0342 
 

5, ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
 ĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮ
ĽŅĕŅėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴȮ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,Ȯ0340ȮȮŒĬĮƖĔŅĶĻŉĔļŅȮ0344 

 
6, ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

1. ĭŋėĸŅĔĶĪŅĚĔŅĶĻŉĔļŅȮŒĬĽĩŅĬĻŉĔļŅ 
2. ĺŇĪĵŅĔĶİƗĔŀĭĶĴŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
3. ėĶŌİƗĔŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 



Ĵėŀ,0 

8 
 

4. ĬńĔıńĥĬŅľĸńĔĽŌĨĶħƟŅĬėŀĴıŇĺŏĨŀĶƢ 
5. ĬńĔĺŇĝŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
6. ĬńĔĺŇěńĵ-įŌƟĝƞĺĵĺŇěńĵħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ 
7. ĬńĔŀŀĔŐĭĭŐĸŃıńĥĬŅĽŊŗŀĔŅĶĽŀĬ 
8. ĬńĔĮĶŃħŇļģƢĬĺńĨĔĶĶĴħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ 
9. ĬńĔıńĥĬŅőĮĶŐĔĶĴ 
10. ĬńĔĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭ 
11. įŌƟħŌŐĸĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
12. įŌƟĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃħƟŅĬėŀĴıŇĺŏĨŀĶƢ 
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7,ȮĝŊŗŀ-ĬŅĴĽĔŋĸȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢȮįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 
ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 

ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ėŋĦĺŋĥŇ&ĽŅĕŅĺŇĝŅ' 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ 

 

ĽĩŅĭńĬ-ĮĶŃŏĪĻ ĮƖȮı,Ļ, 

/ ĬŅĵĔķĝȮȮȮȮĽŇĬīĬŃĔŋĸ( 
10..0..310202 
 

įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ė,ŀ,ħ,Ȯ&ĺŇěńĵŐĸŃıńĥĬŅľĸńĔĽŌĨĶ' ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 0333 

ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ' 
ȮȮȮȮȮȮȮȮ&ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ' 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 2546 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ'ȮȮ ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 2536 
0 ĬŅĚĽŅĺīńĠĠĶńĨĬƢȮȮȮĬƟŀĴıĸĔĶńĚ 

11.0...5.0.2/ 
įŌƟĝƞĺĵ

ĻŅĽĨĶŅěŅĶĵƢ 
ĮĶ,ħ,Ȯ&ėŀĴıŇĺŏĨŀĶƢĻŉĔļŅ' ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 2557 

ė,ŀ,Ĵ,Ȯ&ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ'ȮȮ ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 2548 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ'ȮȮ ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 2542 
1 ĬŅĵĺĶĶĦĝńĵȮȮȮĺĶĶĦĽĺńĽħŇś 

15/77../5/6./ 
įŌƟĝƞĺĵ

ĻŅĽĨĶŅěŅĶĵƢ 
ė,ŀ,ħ,Ȯ&ĺŇěńĵŐĸŃıńĥĬŅľĸńĔĽŌĨĶ' ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 0333 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ'ȮȮ ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 2548 
ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ'ȮȮ ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 2536 

2 ĬŅĵŏĪĺŅȮȮȮȮȮȮėŜŅĮŅŏĝŊŘŀ 
135./..1.1454 

įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĮĶ,ħ,Ȯ&ėŀĴıŇĺŏĨŀĶƢĻŉĔļŅ' 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ'Ȯ 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 

256/ 
2548 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ'ȮȮ ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 2539 

3 ĬŅĵĺŇĪĺńĽȮȮȮȮĪŇıĵƢĽŋĺĶĶĦ 
1/..0.//4072. 

ŀŅěŅĶĵƢ ĭī,ħ,Ȯ&ĔŅĶıńĥĬŅīŋĶĔŇěŀŋĨĽŅľĔĶĶĴ
ŐĸŃĪĶńıĵŅĔĶĴĬŋļĵƢ' 
ė,ŀ,Ĵ,Ȯ&œĲĲƚŅ'ȮȮ 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  
 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

2561 
 

2545 
ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ'ȮȮ ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 2537 

ľĴŅĵŏľĨŋȮ(ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĪŜŅľĬƟŅĪňŗĮĶŃīŅĬľĸńĔĽŌĨĶ 



Ĵėŀ,0 
 

10 
 

/., ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

//, ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
//,/ȮȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮ 

 ěŅĔŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮ0.ȮĮƖȮ&ı,Ļ,034/ȮůȮ036.'ȮȮœħƟĔĸƞŅĺĩŉĚėĺŅĴ
ŏĮĸňŗĵĬŐĮĸĚěŅĔőĸĔŅĳŇĺńĨĬƢŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĪňŗœħƟĶńĭĔŅĶıńĥĬŅŀĵƞŅĚĔƟŅĺ
ĔĶŃőħħěŃĔƞŀŒľƟŏĔŇħĬĺńĨĔĶĶĴŀĵƞŅĚıĸŇĔįńĬȮŀŅĪŇȮŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢŀŇĬŏĪŀĶƢŏĬŖĨŒĬĪŋĔĽŇŗĚȮĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸĕĬŅħŒľĠƞȮľŋƞĬĵĬĨƢŐĸŃőħĶĬȮŏĪėőĬőĸĵňıńĬīŋĔĶĶĴĽĴńĵŒľĴƞȮŐĸŃŏĪėőĬőĸĵňĪŅĚĔŅĶŏĚŇĬȮĞŉŗĚĨńĺŀĵƞŅĚŐĬĺőĬƟĴ
ĔŅĶıńĥĬŅŏĪėőĬőĸĵňŀĵƞŅĚĔƟŅĺĔĶŃőħħŏľĸƞŅĬňŘȮėŅħĺƞŅěŃŏĮƦĬĮƤěěńĵĽĬńĭĽĬŋĬľĸńĔĪňŗĝƞĺĵĪŜŅŒľƟŏĻĶļģĔŇěőĸĔŐĸŃ
ŏĻĶļģĔŇěœĪĵĴňŐĬĺőĬƟĴĪňŗěŃĔĸńĭĴŅĕĵŅĵĨńĺœħƟŏĕƟĴŐĕŖĚĕŉŘĬȮŐĬĺőĬƟĴĽŜŅėńĠĪňŗěŜŅŏĮƦĬĨƟŀĚĴňĔŅĶĨŇħĨŅĴŀĵƞŅĚŒĔĸƟĝŇħȮ
ŀŅĪŇȮĔŅĶĶĺĴĔĸŋƞĴĪŅĚĔŅĶėƟŅŐĸŃĔŅĶĸĚĪŋĬĪňŗěŃĴňėĺŅĴľĸŅĔľĸŅĵŏıŇŗĴĴŅĔĕŉŘĬȮĔŅĶŐĕƞĚĕńĬĪňŗėŅħĺƞŅěŃĶŋĬŐĶĚĕŉŘĬ
ŒĬĔŅĶŏıŇŗĴįĸŇĨĳŅıŐĸŃĽĶƟŅĚėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŇĬėƟŅŐĸŃĭĶŇĔŅĶĪňŗĨŀĭőěĪĵƢĶŌĮŐĭĭĝňĺŇĨŒľĴƞȮŕȮ
&ėĦŃĔĶĶĴĔŅĶĵŋĪīĻŅĽĨĶƢĝŅĨŇ*034/' ĔŅĶıńĥĬŅħƟŅĬħŇěŇĪńĸěŉĚŏĮƦĬŏĶŊŗŀĚĽŜŅėńĠȮ 
 ěŅĔĬőĵĭŅĵŐĸŃŐįĬĶŃħńĭĝŅĨŇĺƞŅħƟĺĵĔŅĶıńĥĬŅħŇěŇĪńĸŏıŊŗŀŏĻĶļģĔŇěŐĸŃĽńĚėĴ&ı,Ļ,Ȯ034/ȮůȮ036.'Ȯ
ŏıŊŗŀŒľƟĮĶŃŏĪĻĝŅĨŇŏĮƦĬħŇěŇĪńĸœĪĵŐĸĬħƢȮ&Digital Thailand) ľĴŅĵĩŉĚȮĮĶŃŏĪĻœĪĵĪňŗĽŅĴŅĶĩĽĶƟŅĚĽĶĶėƢȮŐĸŃŒĝƟ
ĮĶŃőĵĝĬƢěŅĔŏĪėőĬőĸĵňħŇěŇĪńĸŀĵƞŅĚŏĨŖĴĻńĔĵĳŅıŒĬĔŅĶıńĥĬŅőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮĬĺńĨĔĶĶĴȮĕƟŀĴŌĸȮĪŋĬĴĬŋļĵƢȮ
ŐĸŃĪĶńıĵŅĔĶŀŊŗĬŒħŏıŊŗŀĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴĕŀĚĮĶŃŏĪĻœĮĽŌƞėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚȮŐĸŃĵńŗĚĵŊĬȮ
őħĵŐįĬıńĥĬŅħŇěŇĪńĸŏıŊŗŀŏĻĶļģĔŇěŐĸŃĽńĚėĴȮěŃĴňŏĮƚŅľĴŅĵŒĬĳŅıĶĺĴȮ4ȮĮĶŃĔŅĶȮħńĚĨƞŀœĮĬňŘȮ/'ŏıŇŗĴĕňħ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĪŅĚŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻħƟĺĵĔŅĶŒĝƟĬĺńĨĔĶĶĴĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŏĮƦĬŏėĶŊŗŀĚĴŊŀľĸńĔ
ŒĬĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴĔŅĶįĸŇĨȮĔŅĶĭĶŇĔŅĶȮ0'ĽĶƟŅĚőŀĔŅĽĪŅĚĽńĚėĴŀĵƞŅĚŏĪƞŅŏĪňĵĴħƟĺĵĕƟŀĴŌĸĕƞŅĺĽŅĶŐĸŃ
ĭĶŇĔŅĶĨƞŅĚŕįƞŅĬĽŊŗŀħŇěŇĪńĸŏıŊŗŀĵĔĶŃħńĭėŋĦĳŅıĝňĺŇĨĕŀĚĮĶŃĝŅĝĬȮ1'ŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĭŋėĸŅĔĶĪŋĔĔĸŋƞĴĴň
ėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŒĬĵŋėħŇěŇĪńĸȮŐĸŃ2'ĮĢŇĶŌĮĔĶŃĭĺĬĪńĻĬƢ
ĔŅĶĪŜŅĚŅĬŐĸŃĔŅĶŒľƟĭĶŇĔŅĶĕŀĚĳŅėĶńģȮħƟĺĵŏĪėőĬőĸĵňħŇěŇĪńĸŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĕƟŀĴŌĸȮŏıŊŗŀŒľƟĔŅĶ
ĮĢŇĭńĨŇĚŅĬŏĔŇħėĺŅĴőĮĶƞĚŒĽȮĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĮĶŃĽŇĪīŇįĸ &ėĦŃĔĶĶĴĔŅĶħŇěŇĪńĸŏıŊŗŀŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇ*0340' 
 ĳŅėĺŇĝŅėŀĴıŇĺŏĨŀĶƢěŉĚĴňŏĮƚŅľĴŅĵĔŅĶıńĥĬŅľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭŐįĬĔŅĶıńĥĬŅħŇěŇĪńĸŏıŊŗŀ
ŏĻĶļģĔŇěŐĸŃĽńĚėĴĕŀĚĮĶŃŏĪĻȮőħĵĴŋƞĚŏĬƟĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĭŋėĸŅĔĶĪŋĔĔĸŋƞĴĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗ
ŏľĴŅŃĽĴĨƞŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŒĬĵŋėħŇěŇĪńĸȮőħĵıńĥĬŅėĬŒĬĪŋĔĴŇĨŇŒľƟŏĮƦĬėĬħňȮŏĔƞĚȮŐĸŃĴň
ėŋĦĳŅıȮĴŋƞĚŏĬƟĬıńĥĬŅėĬŒľƟĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňħŇěŇĪńĸȮŏĮƦĬįŌƟĩƞŅĵĪŀħŏĪėőĬőĸĵňŐĸŃĔŅĶĽĶƟŅĚ
ĬĺńĨĔĶĶĴħŇěŇĪńĸħƟĺĵŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒľƟĔńĭĽńĚėĴĨƞŀœĮȮ 
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//,0ȮȮĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ĽńĚėĴœĪĵĨƟŀĚĔŅĶėĶŌĪňŗĴňěŇĨĺŇĠĠŅĦĕŀĚėĺŅĴŏĮƦĬėĶŌȮĴňĪńĔļŃėĺŅĴıĶƟŀĴŒĬĔŅĶĪŜŅĚŅĬȮĴňėĺŅĴĶŌƟ

ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĴňėĺŅĴĮĶŃıķĨŇĪňŗħňȮĺŅĚĨńĺŏľĴŅŃĽĴȮœĴƞĔĶŃĪŜŅĨĬįŇħěĶĶĵŅĭĶĶĦȮ
ĮƤěěŋĭńĬœħƟěŉĚĴňĔŅĶĮĶŃĔŅĻĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴ&ľĸńĔĽŌĨĶĽňŗĮƖ'Ȯı,Ļ,Ȯ
2562 ĪňŗĺƞŅħƟĺĵĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŐĸŃıńĥĬŅėĶŌŐĸŃĭŋėĸŅĔĶĪŅĚĔŅĶĻŉĔļŅĔƞŀĬĮĶŃěŜŅĔŅĶŒĬĽĩŅĬĻŉĔļŅŐĸŃ
ľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶŐĸŃĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅėĶŌĮĶŃěŜŅĔŅĶŐĸŃĬŀĔĮĶŃěŜŅĔŅĶŒľƟĴňėĺŅĴĶŌƟŐĸŃĴňĽĴĶĶĩĬŃĪŅĚ
ĺŇĝŅĝňıȮŏĮƦĬįŌƟĵŉħĴńŗĬŒĬėƞŅĬŇĵĴȮŀŋħĴĔŅĶĦƢȮĴňěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮŐĸŃĽĴĶĶĩĬŃĪŅĚĺŇĝŅĝňıėĶŌȮĮĶŃĔŀĭĔńĭ
ĶńģœħƟĔŜŅľĬħĵŋĪīĻŅĽĨĶƢĝŅĨŇĶŃĵŃȮ0.ȮĮƖȮőħĵŏĬƟĬŏĮƚŅľĴŅĵĔŅĶĽĶƟŅĚĔŜŅĸńĚėĬĪňŗĴňėŋĦĳŅıȮŏĮƦĬėĬŏĔƞĚŐĸŃėĬħňȮĴň
ĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴ 

ŐĬĺėŇħĕŀĚĔŅĶěńħĪŜŅľĸńĔĽŌĨĶĺŇĝŅĝňıėĶŌŏĮƦĬľĸńĔĽŌĨĶĭŌĶĦŅĔŅĶȮŐĸŃŏĮƦĬľĸńĔĽŌĨĶŀŇĚĽĴĶĶĩĬŃĴŅĔȮ
ĔĺƞŅľĸńĔĽŌĨĶŀŇĚŏĬŊŘŀľŅȮŏĬƟĬĽĴĶĶĩĬŃĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĽĴĶĶĩĬŃĺŇĝŅĝňıĕŀĚĽŅĕŅĺŇĝŅȮŐĸŃĔŅĶĺŇěńĵŏıŊŗŀ
ıńĥĬŅĬĺńĨĔĶĶĴĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŒĝƟĽŊŗŀȮŏĪėőĬőĸĵňĞŉŗĚĽŀħėĸƟŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟŒĬőĸĔ
ħŇěŇĪńĸȮĔŅĶĽƞĚŏĽĶŇĴĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĔŅĶ
ĮĢŇĭńĨŇĔŅĶĽŀĬĪňŗĪŜŅŒľƟįŌƟŏĶňĵĬĴňĽĴĶĶĩĬŃĪŅĚĺŇĝŅĝňıėĶŌŐĸŃĺŇĝŅĝňıŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟĮĶńĭĨńĺŏĕƟŅ
ĔńĭĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮŀňĔĪńŘĚĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴŏĮƦĬėĶŌŀňĔħƟĺĵ  

 
/0, įĸĔĶŃĪĭěŅĔȮĕƟŀȮ//,/ȮŐĸŃȮ//,0ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 
/0,/ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

  ěŅĔįĸĔĶŃĪĭěŅĔŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĪňŗĨƟŀĚŐĕƞĚĕńĬĔńĭŏĻĶļģĔŇěőĸĔȮĶĺĴĩŉĚ
ĔŅĶıńĥĬŅĪŅĚħƟŅĬĽńĚėĴŐĸŃĺńĥĬīĶĶĴŒľƟœħƟėĶŌĪňŗŏĔƞĚŐĸŃħňȮěŉĚĴňėĺŅĴěŜŅŏĮƦĬĪňŗĨƟŀĚıńĥĬŅľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚ
ĔńĭĽĳŅıėĺŅĴŏĮƦĬěĶŇĚŏıŊŗŀĶŀĚĶńĭĔŅĶıńĥĬŅħńĚĔĸƞŅĺȮőħĵĔŅĶįĸŇĨĭŋėĸŅĔĶĪŅĚŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĪňŗĴňĕňħ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĩƞŅĵĪŀħŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴ  ŀňĔĪńŘĚĴňěŇĨĺŇĠĠŅĦŐĸŃŀŋħĴĔŅĶĦƢėĺŅĴ
ŏĮƦĬėĶŌȮĨĶĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĺƞŅȮįĸŇĨĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĺŇěńĵŐĸŃıńĥĬŅȮĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴȮ
ĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴ 
/0,0 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵ 

  ȮȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶĪŅĚħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮĽŀħėĸƟŀĚĔńĭıńĬīĔŇěĕŀĚėĦŃ 
ėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮŒĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıȮĴň
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮĪńŘĚŒĬĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨħƟŅĬėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĽńĚėĴŏıŊŗŀ
ıńĥĬŅĔŅĶĻŉĔļŅŐĸŃŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮħŜŅŏĬŇĬĔŅĶĺŇěńĵıńĥĬŅŀĚėƢėĺŅĴĶŌƟŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŀŅĝňĺŃŐĸŃ
ŏĪėĬŇėĻŉĔļŅȮŐĸŃŀŋĨĽŅľĔĶĶĴȮŒľƟĭĶŇĔŅĶĺŇĝŅĔŅĶŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮĪňŗŏľĴŅŃĽĴĔńĭĳŅėĶńģŐĸŃŏŀĔĝĬȮĽƞĚŏĽĶŇĴ
ŐĸŃĽĬńĭĽĬŋĬĔŇěĔĶĶĴŏıŊŗŀĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮĺńĥĬīĶĶĴĕŀĚĝŅĨŇ 
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/1, ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
13,1 ĔĸŋƞĴĺŇĝŅ-ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬőħĵėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬ 
ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŏĮƦĬľĸńĔĽŌĨĶĪňŗĨƟŀĚŀŅĻńĵ

ľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚėĦŇĨĻŅĽĨĶƢȮľĸńĔĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕȮŐĸŃľĸńĔĔŅĶıŊŘĬģŅĬĪŅĚħƟŅĬĔŅĶĻŉĔļŅȮěŉĚĨƟŀĚĴň
ėĺŅĴĽńĴıńĬīƢĔńĭĽŅĕŅŀŊŗĬȮŕȮĪńŘĚŒĬėĦŃŐĸŃĨƞŅĚėĦŃȮœħƟŐĔƞȮėĦŃĺŇĪĵŅĻŅĽĨĶƢĪňŗĽĬńĭĽĬŋĬĔŅĶĽŀĬĺŇĝŅıŊŘĬģŅĬĪŅĚ
ėĦŇĨĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĻŇĸĮĻŅĽĨĶƢĮĶŃĵŋĔĨƢĽĬńĭĽĬŋĬĔŅĶĽŀĬĺŇĝŅĪŅĚĳŅļŅȮĴĬŋļĵĻŅĽĨĶƢŐĸŃ
ĽńĚėĴĻŅĽĨĶƢȮĶĺĴĪńŘĚėĦŃėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴĪňŗĴňĔŅĶĽŀĬĺŇĝŅıŊŘĬģŅĬĪŅĚħƟŅĬĔŅĶĻŉĔļŅ 

13.2 ĔĸŋƞĴĺŇĝŅ-ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬ 
œĴƞĴň 

13,1 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃĽŅĬĚŅĬĔńĭŀŅěŅĶĵƢěŅĔĳŅėĺŇĝŅŀŊŗĬŒĬĔĶĦňĺŇĝŅŒĬľĴĺħĻŉĔļŅĪńŗĺœĮȮ

ĪńŘĚŒĬħƟŅĬĔŅĶěńħĨŅĶŅĚŏĶňĵĬŐĸŃĔŅĶĽŀĭȮĪńŘĚĬňŘĔĶĦňĪňŗĴňŀŅěŅĶĵƢıŇŏĻļĽŀĬŒĬĭŅĚĺŇĝŅȮěŃŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮőħĵĔŅĶėŇħĳŅĶŃĚŅĬŒľƟŐĔƞľĸńĔĽŌĨĶŒĝƟľĸńĔŏĔĦĤƢĨŅĴ
ĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝƞĬĔńĬ 

 
ľĴĺħĪňŗȮ2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

 

/, ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
1,1  ĮĶńĝĠŅ 

  ıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňŀĚėƢėĺŅĴĶŌƟĪńĔļŃŒĬĔŅĶĽŀĬȮĔŅĶĽŊŗŀĽŅĶȮħƟŅĬĔŅĶŒĝƟŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮŒľƟŏĮƦĬ
įŌƟĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭȮĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĽńĚėĴ 
/,0ȮȮėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶ 

  ŏĮƦĬľĸńĔĽŌĨĶĽĶƟŅĚėĶŌĝƞŅĚĪňŗĴňėĺŅĴĶŌƟħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ 
1,3  ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

  1,3,1ȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĔŅĶĽŀĬȮĔŅĶİƗĔŀĭĶĴȮĔŅĶŀŀĔŐĭĭȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıħƟŅĬĔŅĶĽŀĬȮĔŅĶİƗĔŀĭĶĴŐĸŃĔŅĶěńħĔŅĶŒľƟŐĔƞ
ĽĩŅĬĻŉĔļŅȮīŋĶĔŇěŀŋĨĽŅľĔĶĶĴȮĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬ 
  1,3,2ȮŏıŊŗŀįĸŇĨĭńĦĤŇĨŒľƟĴňĻńĔĵĳŅıŒĬĔŅĶıńĥĬŅĺŇĝŅĔŅĶħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮĪňŗěŃ
ĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĽĩŅĬĻŉĔļŅŐĸŃīŋĶĔŇěŀŋĨĽŅľĔĶĶĴĕŀĚĮĶŃŏĪĻ 
  1,3,3 ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴĨƞŀĺŇĝŅĝňı 

1,2  ěŋħŏħƞĬŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
  ŏĮƦĬľĸńĔĽŌĨĶĪňŗĴŋƞĚŏĬƟĬŒľƟįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĴňĽĴĶĶĩĬŃĪńŘĚħƟŅĬĻŅĽĨĶƢĪŅĚħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ
ŐĸŃĻŅĽĨĶƢĪŅĚħƟŅĬĔŅĶĽŀĬȮĔŅĶİƗĔŀĭĶĴȮĨŅĴŏĔĦĤƢȮĴėŀ,/ȮėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴȮ2ȮĮƖȮŐĸŃĨŅĴŏĔĦĤƢ
ĕŀĚėŋĶŋĽĳŅȮĽŅĴŅĶĩĪŜŅĚŅĬħƟŅĬėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŀĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 



Ĵėŀ,0 
 

13 
 

1,3  ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
  ľĸńĔĽŌĨĶėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴȮĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮĴňėĺŅĴėŅħľĺńĚįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚ
įŌƟŏĶňĵĬŐĨƞĸŃĮƖħńĚĬňŘ 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĔŅĶŏĶňĵĬĶŌƟ 
/ ĽŊŗŀĽŅĶħƟĺĵĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮĪŜŅĚŅĬŏĮƦĬĪňĴĶƞĺĴĔńĭįŌƟŀŊŗĬȮĴňĪńĔļŃŒĬĔŅĶĨƞŀĺĚěĶ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢıŊŘĬģŅĬȮŐĔƟĮƤĠľŅĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėŀĴıŇĺŏĨŀĶƢȮŏĕƟŅŒěĔŅĶĪŜŅĚŅĬĕŀĚ
ĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮŏĕƟŅŒěıŊŘĬģŅĬħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴĕŀĚėĶŌ 

0 ŀŀĔŐĭĭŐĸŃıńĥĬŅŀŋĮĔĶĦƢĪŅĚħƟŅĬȮIoT ĴňėĺŅĴŏĕƟŅŒěŒĬĔŅĶĪŜŅĚŅĬŐĸŃĔŅĶĮĢŇĭńĨŇĔŅĶŏĝŊŗŀĴĨƞŀ
ĕŀĚĶŃĭĭŏėĶŊŀĕƞŅĵȮĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸȮĶŃĭĭĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢȮĪňĪńĔļŃıŊŘĬģŅĬħƟŅĬĔŅĶĽŀĬȮ
ĔŅĶıńĥĬŅĽŊŗŀĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶĽŀĬĮĶŃŏħŖĬĪňŗĔŜŅľĬħŒľƟĨŅĴĕńŘĬĨŀĬŏĶňĵĬĶŌƟȮMIAP 

1 ĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭȮıńĥĬŅĶŃĭĭĽŅĶĽĬŏĪĻĭĬŏĺŖĭŐĸŃĭĬŀŋĮĔĶĦƢŏėĸŊŗŀĬĪňŗĨŅĴĽĩŅĬĔŅĶĦƢĪňŗ
ĔŜŅľĬħȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵŒĝƟĻŅĽĨĶƢĪŅĚħƟŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮŀŀĔŐĭĭŐĸŃıńĥĬŅĽŊŗŀĔŅĶĽŀĬĪňŗ
ĽŅĴŅĶĩĬŜŅĴŅŒĝƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňĪńĔļŃŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶ-ŐįĬĔŅĶĽŀĬģŅĬ
ĽĴĶĶĩĬŃȮĴňĪńĔļŃŒĬĔŅĶĽŀĬŐĸŃİƗĔŀĭĶĴŒĬľńĺĕƟŀĪňŗĪńĬĽĴńĵőħĵŒĝƟĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢĪňŗŏľĴŅŃĽĴȮ 

2 ĽŅĴŅĶĩĽŀĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĻŉĔļŅȮİƗĔŀĭĶĴŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮħƟĺĵėĺŅĴ
ĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŒĬľƟŀĚŏĶňĵĬŐĸŃľƟŀĚŀĭĶĴĪňŗıĭȮ
ĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶľƟŀĚŏĶňĵĬŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĪŜŅĚŅĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĪňŗĬŀĔŏľĬŊŀěŅĔĔŅĶĽŀĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŏĝƞĬȮĔŅĶħŌŐĸ
ĶŃĭĭŏėĶŊŀĕƞŅĵȮĔŅĶħŌŐĸĻŌĬĵƢĕƟŀĴŌĸȮĔŅĶĪŜŅĚŅĬĮĶŃĝŅĽńĴıńĬīƢȮŏĮƦĬĨƟĬ 

 

0,ȮȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
- ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏĪėőĬőĸĵňȮȮ 
ȮȮȮėŀĴıŇĺŏĨŀĶƢŒľƟĴňĴŅĨĶģŅĬ 
ȮȮȮŏĪňĵĭŏėňĵĚĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇ 
ȮȮȮĺŇĝŅĝňı&TQF'ȮħƟŅĬĺŇĪĵŅĔŅĶ 
ȮȮėŀĴıŇĺŏĨŀĶƢ 

- ıńĥĬŅľĸńĔĽŌĨĶőħĵĴňıŊŘĬģŅĬȮ 
ȮȮȮěŅĔľĸńĔĽŌĨĶĶŃħńĭĽŅĔĸȮ 
ȮȮȮ&IEEE-ACM' 
- ȮĨŇħĨŅĴĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔȮŕȮ 
ȮȮȮȮ3ȮȮĮƖĔŅĶĻŉĔļŅ 

-ȮȮŏŀĔĽŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
-ȮȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 

- ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭ 
ȮȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃ 
ȮȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 
ȮȮėŀĴıŇĺŏĨŀĶƢ 

-ȮĨŇħĨŅĴėĺŅĴŏĮĸňŗĵĬŐĮĸĚŒĬ 
ȮȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĮĶŃĔŀĭĔŅĶ 
ȮȮħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ 

-ȮȮĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴ 
ȮȮȮȮıŉĚıŀŒěŒĬĔŅĶŒĝƟĭńĦĤŇĨĕŀĚ 
ȮȮȮįŌƟĮĶŃĔŀĭĔŅĶ 
-ȮȮįŌƟŒĝƟĭńĦĤŇĨĴňėĺŅĴıŉĚıŀŒěŒĬ 
ȮȮȮħƟŅĬĪńĔļŃȮėĺŅĴĶŌƟȮėĺŅĴȮȮȮ 
ȮȮȮĽŅĴŅĶĩŒĬĔŅĶĪŜŅĚŅĬȮőħĵ 
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ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ȮȮȮŏĜĸňŗĵŒĬĶŃħńĭĴŅĔ 

-ȮıńĥĬŅĭŋėĸŅĔĶħƟŅĬĔŅĶŏĶňĵĬ 
ȮȮĔŅĶĽŀĬŐĸŃĭĶŇĔŅĶĺŇĝŅĔŅĶȮ 
ȮȮŒľƟĴňĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĬŜŅ 
ȮȮėĺŅĴĶŌƟĪŅĚŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮ 
ȮȮœĮĮġŇĭńĨŇĚŅĬěĶŇĚ 

-ȮȮĔŅĶĽŀĬŒľƟĪŜŅĚŅĬĭĶŇĔŅĶ 
ȮȮȮĺŇĝŅĔŅĶŐĔƞŀĚėƢĔĶĳŅĵĬŀĔ 
 

-ȮĮĶŇĴŅĦĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶ 
ȮȮĨƞŀŀŅěŅĶĵƢŒĬľĸńĔĽŌĨĶ 
 

 
ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 

 

/, ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
/,/ȮĶŃĭĭ 

 1,1,1 ĶŃĭĭĔŅĶĻŉĔļŅŒĝƟĶŃĭĭŐĭĭĪĺŇĳŅėȮőħĵȮ1 ĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ2 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ
ŐĸŃȮ1 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ15 ĽńĮħŅľƢȮ 
 1,1,2 ĔŅĶėŇħľĬƞĺĵĔŇĨȮėŇħĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2558 ȮĽŜŅľĶńĭ
ĶŃŏĭňĵĭŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

1,2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
 ĴňĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮěŜŅĬĺĬȮ/ȮĳŅėȮĳŅėĸŃȮ4ȮĽńĮħŅľƢȮőħĵĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮ
ĔŜŅľĬħŒľƟĴňĶŃĵŃŏĺĸŅŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨŏĪňĵĭŏėňĵĚĔńĬœħƟĔńĭĔŅĶĻŉĔļŅĳŅėĮĔĨŇȮĪńŘĚĬňŘŒľƟĕŉŘĬŀĵŌƞĔńĭĔŅĶ
ıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅľĸńĔĽŌĨĶȮőħĵŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀ 

1,3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
 œĴƞĴň 
0, ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
0,/ȮĺńĬ-ȮŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮȮȮȮȮȮȮȮŏħŊŀĬĴŇĩŋĬŅĵĬȮůȮŏħŊŀĬĔńĬĵŅĵĬ   
 ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮȮȮȮ ŏħŊŀĬıķĻěŇĔŅĵĬȮůȮŏħŊŀĬĔŋĴĳŅıńĬīƢ  
ȮȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬȮȮȮȮŏħŊŀĬŏĴļŅĵĬȮůȮŏħŊŀĬıķļĳŅėĴ   
0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 

 /,ȮȮįŌƟĪňŗœħƟĶńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮ&Įĺĝ,'ȮĽŅĕŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮĽŅĕŅŏĪėĬŇėėŀĴıŇĺŏĨŀĶƢȮĽŅĕŅ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮĽŅĕŅėŀĴıŇĺŏĨŀĶƢīŋĶĔŇěȮŐĸŃĽŅĕŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢľĶŊŀŏĪňĵĭŏĪƞŅȮőħĵėĺŅĴŏľŖĬĝŀĭ
ěŅĔĳŅėĺŇĝŅȮ 
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 0,ȮȮįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮ&Įĺĝ,'ȮőĶĚŏĶňĵĬŏĨĶňĵĴĺŇĻĺĔĶĶĴĻŅĽĨĶƢĽŅĕŅœĲĲƚŅȮȮ
ŐĸŃĽŅĕŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢľĶŊŀŏĪňĵĭŏĪƞŅȮőħĵėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅ 
 1,ȮȮįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅȮȮĪňŗįƞŅĬĔŅĶŏĶňĵĬ
ĶŅĵĺŇĝŅĪŅĚėĦŇĨĻŅĽĨĶƢ-ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĶĺĴĔńĬœĴƞĬƟŀĵĔĺƞŅȮ30 ľĬƞĺĵĔŇĨ 
 4,ȮȮįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıĝńŘĬĽŌĚȮ&ĮĺĽ,'ȮĽŅĕŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮ
ĽŅĕŅŏĪėĬŇėėŀĴıŇĺŏĨŀĶƢȮĽŅĕŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮĽŅĕŅėŀĴıŇĺŏĨŀĶƢīŋĶĔŇěȮŐĸŃĽŅĕŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ľĶŊŀŏĪňĵĭŏĪƞŅȮĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮőħĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĶŅĵĺŇĝŅ 
 5,ȮȮįŌƟĪňŗĴňėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŏĮƦĬœĮĨŅĴŏĔĦĤƢĕŀĚĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŐĸŃĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
 įŌƟŏĕƟŅĻŉĔļŅȮŴĨƟŀĚĴňėƞŅŏěĨėĨŇĪňŗħňŐĸŃĴňėŋĦĸńĔļĦŃĪňŗŏľĴŅŃĽĴĔńĭĺŇĝŅĝňıėĶŌȮĽŀĭįƞŅĬĔŅĶĺńħ
ėŋĦĸńĔļĦŃėĺŅĴŏĮƦĬėĶŌȮŐĸŃ-ľĶŊŀŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕƟŀĭńĚėńĭĔŅĶėńħŏĸŊŀĔĞŉŗĚĽĩŅĭńĬĔŅĶĻŉĔļŅŏĮƦĬįŌƟ
ĔŜŅľĬħŵ 

 ĔŅĶėńħŏĸŊŀĔįŌƟŏĕƟŅĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
0,1 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮȮȮ 

 ěŅĔĔŅĶĶĺĭĶĺĴĶŅĵĺŇĝŅıŊŘĬģŅĬĪŅĚėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃıŊŘĬģŅĬĚŅĬĝƞŅĚĕŀĚįŌƟĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵŐĸŃĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮȮıĭĺƞŅįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭ
ĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵĴňėĺŅĴĽŅĴŅĶĩĪŅĚıŊŘĬģŅĬĺŇĝŅėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢĴŅĔĔĺƞŅįŌƟĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮŐĸŃįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵĴňėĺŅĴĶŌƟ
ıŊŘĬģŅĬĪŅĚĝƞŅĚľĶŊŀĔŅĶĪŜŅőėĶĚĚŅĬőħĵŒĝƟıŊŘĬģŅĬħƟŅĬĝƞŅĚĬƟŀĵĔĺƞŅįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭ
ĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮȮȮȮ 
0,2 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 

 1,ȮěńħőėĶĚĔŅĶĽŀĬĮĶńĭıŊŘĬģŅĬėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĮĶńĭıŊŘĬģŅĬ
ĺĚěĶœĲĲƚŅȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮ&Įĺĝ,' 
 2,ȮěńħőėĶĚĔŅĶĽŀĬĮĶńĭıŊŘĬģŅĬĪŅĚħƟŅĬœĲĲƚŅŐĸŃŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŒľƟĔńĭĬńĔĻŉĔļŅĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮ&Ĵ,4'ȮŐĸŃĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮĽŅĕŅėŀĴıŇĺŏĨŀĶƢīŋĶĔŇěȮ
ŏıŊŗŀŏıŇŗĴėĺŅĴĶŌƟĪńĔļŃĪŅĚħƟŅĬĝƞŅĚŀŋĨĽŅľĔĶĶĴ 
 3,ȮěńħőėĶĚĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŏıŊŗŀĝňŘŐěĚŐĬĺĪŅĚĔŅĶĮĢŇĭńĨŇĨĬĨĸŀħĶŃĵŃŏĺĸŅ
ĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶȮĶĺĴĪńŘĚŏĮƦĬĔŅĶŐĬŃĬŜŅĔŅĶĺŅĚŐįĬĔŅĶŏĶňĵĬȮŏĮƚŅľĴŅĵĔŅĶĻŉĔļŅȮŐĸŃĔŅĶĮĶńĭĨńĺŏĕƟŅ
ĔńĭĽĳŅıŐĺħĸƟŀĴ 
 4,ȮěńħĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴĚŅĬĺŇĝŅĔŅĶŒľƟĴňėĺŅĴŏĕƟĴŐĕŖĚĴŅĔĕŉŘĬȮŐĸŃěńħĔŇěĔĶĶĴŀńĬěŃĬŜŅœĮĽŌƞĔŅĶ
ĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĪňŗħňĶŃľĺƞŅĚėĦŅěŅĶĵƢĔńĭĬńĔĻŉĔļŅȮľĶŊŀĶŃľĺƞŅĚĬńĔĻŉĔļŅŏŀĚ 
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0,3 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖ 
 ĶŃħńĭĝńŘĬĮƖ 

ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ&ėĬ'  
0342 0365 0366 0367 0368 

ĶŃħńĭĮĶŇĠĠŅĨĶňȮȮȮȮ       
ȮĝńŘĬĮƖĪňŗȮ/  90 90 90 90 90 
ȮĝńŘĬĮƖĪňŗȮ0  - 90 90 90 90 
ȮĝńŘĬĮƖĪňŗȮ1  - - 90 90 90 
ȮĝńŘĬĮƖĪňŗȮ2  - - - 90 90 
ĶĺĴ 7. /6. 05. 14. 360 

 ěŜŅĬĺĬĭńĦĤŇĨĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - - - 7. 90  
 
0,4 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
0,4,/, ĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵȮ8ȮĭŅĪ' 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
ĮƖĚĭĮĶŃĴŅĦ 

0342 0365 0366 0367 0368 

ėƞŅĸĚĪŃŏĭňĵĬ 1,674,000 3,528,000 5,634,000 6,174,000 6,174,000 

ėƞŅŀŋħľĬŋĬĔŅĶĻŉĔļŅ 2,826,000 5,472,000 7,866,000 11,826,000 11,826,000 

ĶĺĴĶŅĵĶńĭ 4,500,000 9,000,000 13,500,000 18,000,000 18,000,000 
 

0,4,0, ĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵȮ8ȮĭŅĪ' 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

0342 0365 0366 0367 0368 

Ĕ,ȮĚĭħŜŅŏĬŇĬĔŅĶ      
ŏĚŇĬŏħŊŀĬ 9,994,752.32 10,603,432.73 11,249,181.79 11,934,256.96 12,661,053.21 
ėƞŅĨŀĭŐĪĬ 1,008,000.00 1,008,000.00 1,008,000.00 1,008,000.00 1,008,000.00 
ėƞŅŒĝƟĽŀĵ 200,000.00 200,000.00 200,000.00 200,000.00 200,000.00 
ėƞŅĺńĽħŋ 300,000.00 400,000.00 400,000.00 400,000.00 400,000.00 
ŏĚŇĬŀŋħľĬŋĬĔŅĶĺŇěńĵ 135,000.00 270,000.00 405,000.00 540,000.00 540,000.00 

ĶŅĵěƞŅĵŀŊŗĬȮŕ - - - - - 
ĶĺĴȮ&Ĕ' 11,637,752.32 12,481,432.73 13,262,181.79 14,082,256.96 14,809,053.21 

ĕ,ȮĚĭĸĚĪŋĬ      
ėƞŅėĶŋĳńĦĤƢ 1,000,000.00 100,000.00 100,000.00 100,000.00 100,000.00 
ėƞŅĪňŗħŇĬ - - - - - 
ėƞŅĽŇŗĚĔƞŀĽĶƟŅĚ - 200,000.00 - - 200,000.00 
ĶĺĴȮ&ĕ' 1,000,000.00 300,000.00 100,000.00 100,000.00 300,000.00 
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ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

0342 0365 0366 0367 0368 
ĶĺĴȮ&Ĕ'Ȯ)Ȯ&ĕ' 12,637,752.32 12,781,432.73 13,362,181.79 14,182,256.96 15,109,053.21 
ěŜŅĬĺĬĬńĔĻŉĔļŅ 90 180 270 360 360 

ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅ 140,419.47 71,007.96 49,489.56 39,395.16 41,969.59 
&ėƞŅŒĝƟěƞŅĵŏĜĸňŗĵĨƞŀľńĺĬńĔĻŉĔļŅěŜŅĬĺĬ 57,03.,.. ĭŅĪĨƞŀĮƖĔŅĶĻŉĔļŅ' 

 
0,5 ĶŃĭĭĔŅĶĻŉĔļŅ 

  ĶŃĭĭĔŅĶĻŉĔļŅŏĮƦĬŐĭĭĝńŘĬŏĶňĵĬŐĸŃŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨȮ 
0,6 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 

  ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅ 
ĶŃħńĭĮĶŇĠĠŅĭńĦĤŇĨȮ 
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1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
 1,/ȮľĸńĔĽŌĨĶ 
 1,/,/ȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ /20 ľĬƞĺĵĔŇĨ 

 1,/,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ   

 /'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 30 ľĬƞĺĵĔŇĨ 
  Ĕ,ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢŐĸŃĴĬŋļĵĻŅĽĨĶƢ 4 ľĬƞĺĵĔŇĨ 
  ĕ,ȮĔĸŋƞĴĺŇĝŅĳŅļŅ 12 ľĬƞĺĵĔŇĨ 
   -ĺŇĝŅĭńĚėńĭ  4 ľĬƞĺĵĔŇĨ 
   -ĺŇĝŅŏĸŊŀĔ   4 ľĬƞĺĵĔŇĨ 
  ė,ȮĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 5 ľĬƞĺĵĔŇĨ 
  Ě,ȮĔĸŋƞĴĺŇĝŅĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶ 2 ľĬƞĺĵĔŇĨ 
  ě,ȮĔĸŋƞĴĺŇĝŅĭŌĶĦŅĔŅĶ 1 ľĬƞĺĵĔŇĨ 
 0'ȮľĴĺħĺŇĝŅŏĜıŅŃ /.4 ľĬƞĺĵĔŇĨ 
 Ĕ,ȮȮĔĸŋƞĴĺŇĝŅŐĔĬ 5. ľĬƞĺĵĔŇĨ 
 -ȮĺŇĝŅĔŅĶĻŉĔļŅ 20 ľĬƞĺĵĔŇĨ 
 -ȮĺŇĝŅıŊŘĬģŅĬĪŅĚŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ 06 ľĬƞĺĵĔŇĨ 
 ĕ,ȮȮĔĸŋƞĴĺŇĝŅĝňı 14 ľĬƞĺĵĔŇĨ 
  -ȮĺŇĝŅĭńĚėńĭ 14 ľĬƞĺĵĔŇĨ 
 ȮȮȮȮ-ȮĺŇĝŅİƗĔĚŅĬȮ&ȮS/U ŏĮƦĬĺŇĝŅœĴƞĬńĭľĬƞĺĵĔŇĨ' ȮȮ1&06. ĝńŗĺőĴĚ' 
 1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 4 ľĬƞĺĵĔŇĨ 
    
 1,/,1ȮĶŅĵĺŇĝŅŒĬŐĨƞĸŃľĴĺħĺŇĝŅŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨ   

 /'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ ȮȮȮ1. ľĬƞĺĵĔŇĨ 
 Ĕ,ȮĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢŐĸŃĴĬŋļĵĻŅĽĨĶƢȮȮ 4 ľĬƞĺĵĔŇĨ 
 ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ȮĻŉĔļŅħƟĺĵĨńĺŏŀĚ' 
.6.0.17.5 īŋĶĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 1&1-.-4' 
 (Business for Everyday Life)  
080303606 ĔŅĶėŇħŏĝŇĚĶŃĭĭŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 1&1-.-4' 

 Ȯ&Systematic and Creative Thinking' 
ľĶŊŀŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅěŅĔĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢŐĸŃĴĬŋļĵĻŅĽĨĶƢŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀŏĮƕħĽŀĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
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 ĕ,ȮȮĔĸŋƞĴĺŇĝŅĳŅļŅ /0 ľĬƞĺĵĔŇĨ 
 - ĺŇĝŅĭńĚėńĭȮ 4ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ȮĻŉĔļŅħƟĺĵĨńĺŏŀĚ' 
080103001 ĳŅļŅŀńĚĔķļȮȮ1 3&3-0-6' 

 &English I'  
080103002 ĳŅļŅŀńĚĔķļȮȮ2 3&3-0-6' 

 &English II'  
      - ĺŇĝŅŏĸŊŀĔȮȮȮȮ 4ȮȮȮ ľĬƞĺĵĔŇĨ 
ŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 
.6./.1./6 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĪŜŅĚŅĬ 1&1-.-4' 
 &English for Work)  
.6./.1.12 ĔŅĶĽĬĪĬŅĳŅļŅŀńĚĔķļȮ 1&1-.-4' 
 &English Conversation)  
**.6./.1.4/ ĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮ/ 1&1-.-4' 
 &Practical English I)  
**.6./.1.40 ĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮ0 1&1-.-4' 
 &Practical English II)  

ľĶŊŀŏĸŊŀĔŏĶňĵĬěŅĔĔĸŋƞĴĺŇĝŅĳŅļŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮȮȮ
ŏĮƕħĽŀĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ľĴŅĵŏľĨŋ   ** ĶŅĵĺŇĝŅĽŜŅľĶńĭľĸńĔĽŌĨĶŏĪňĵĭőŀĬ 
 

 ė,ȮĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢȮȮ 7 ľĬƞĺĵĔŇĨ 
 - ĺŇĝŅĭńĚėńĭ  2ȮȮȮľĬƞĺĵĔŇĨ 

 ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ȮĻŉĔļŅħƟĺĵĨńĺŏŀĚ' 
.0...1/./ ėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĻŉĔļŅŏĭŊŘŀĚĨƟĬ 1&1-1-2' 

 Ȯ&Basic Computer for Education' 
.0...1/.1( ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶőĮĶŐĔĶĴ 1&0-0-3' 
 &Computer and Programming'  

 - ĺŇĝŅŏĸŊŀĔ  1ȮȮȮľĬƞĺĵĔŇĨ 
040203100 ėĦŇĨĻŅĽĨĶƢĪńŗĺœĮ 1&1-.-4' 
 &General Mathematics'  
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ľĶŊŀŏĸŊŀĔŏĶňĵĬěŅĔĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮȮȮŏĮƕħĽŀĬőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 Ě,ȮĔĸŋƞĴĺŇĝŅĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶȮ 2 ľĬƞĺĵĔŇĨ 
 ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ȮĻŉĔļŅħƟĺĵĨńĺŏŀĚ' 
080303503 ŐĭħĴŇĬĨńĬ 1&0-2-1' 
 &Badminton'  
080303504 ĸňĸŅĻ 1&0-2-1' 
 &Dancing'  
ľĶŊŀŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅěŅĔĔĸŋƞĴĺŇĝŅĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĪňŗĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňȮ
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀŏĮƕħĽŀĬȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ě,ȮĔĸŋƞĴĺŇĝŅĭŌĶĦŅĔŅĶȮ 1 ľĬƞĺĵĔŇĨ 
 ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ȮĻŉĔļŅħƟĺĵĨńĺŏŀĚ' 
02...1..2 ĔĶŃĭĺĬĔŅĶėŇħŏĝŇĚŀŀĔŐĭĭ 1&1-.-4' 
 &Design Thinking'  
 0'ȮľĴĺħĺŇĝŅŏĜıŅŃ /.4 ľĬƞĺĵĔŇĨ 
 Ĕ,ȮȮĔĸŋƞĴĺŇĝŅŐĔĬȮȮ 5. ľĬƞĺĵĔŇĨ 
 ȮȮȮȮ-ȮĺŇĝŅĔŅĶĻŉĔļŅ 42 ľĬƞĺĵĔŇĨ 
 ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ȮĻŉĔļŅħƟĺĵĨńĺŏŀĚ' 
.0../100/ ľĸńĔĔŅĶĻŉĔļŅŏıŊŗŀıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬ 1&0-0-3' 
 &Principles of Education for Sustainability Development)  
020013222 ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ  1&1-.-4' 
 &Education Psychology for Teacher' 
.0../1001( ĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬ 1&2-0-3' 
 &Instructional Science and Classroom Management'  
.0../1002 ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 1&0-0-3' 
 &Innovation and Information Technology for Learning Management' 
.0../1003 ĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅ 1&0-0-3' 
 &Educational Measurement and Evaluation' 
020013226( ĔŅĶıńĥĬŅľĸńĔĽŌĨĶŀŅĝňĺĻŉĔļŅ 3(2-2-5) 
 &Vocational Curriculum Development'  
020013227 ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Research and Development in Innovation and Learning' 
ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 
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020013228 ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ  3(2-2-5) 
 &Thai Language for Teacher Communication' 
020013230 İƗĔĮĢŇĭńĨŇĔŅĶĽŀĬȮ1 3(1-4-4) 
 &Teaching Practice I' 
020013231 İƗĔĮĢŇĭńĨŇĔŅĶĽŀĬȮ2         3(0-6-3) 
 &Teaching Practice II'  
.0.2/1010 ĮĢŇĭńĨŇĔŅĶĽŀĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĻŉĔļŅȮ/ 6(540 ĝńŗĺőĴĚ) 
 &Teaching Practice in Computer Technology in Educational Institute I' 
020413233 ĮĢŇĭńĨŇĔŅĶĽŀĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĻŉĔļŅȮ0 6(540ȮĝńŗĺőĴĚ) 
 &Teaching Practice in Computer Technology in Educational Institute II' 
 -ȮĺŇĝŅıŊŘĬģŅĬĪŅĚŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮȮ 28 ľĬƞĺĵĔŇĨ 
 ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ȮĻŉĔļŅħƟĺĵĨńĺŏŀĚ' 
020413/.0 ĺĚěĶħŇěŇĪńĸ 1&3-0-6' 
 &Digital Circuits'  
020413/.1 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ 1&3-0-6' 
 &Discrete Mathematics'  
020413/.3( ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋ 1&2-2-5' 
 Ȯ&Object-oriented Programming' 
020413/.4 őėĶĚĽĶƟŅĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 1&3-0-6' 
 &Computer System Organization' 
020413/.5( ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 1&2-2-5' 
 &Operating System'  
020413108 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴ 1&2-2-5' 
 &Data Structure and Algorithm' 
020413109( ĽńĴĴĬŅ 1&0-2-1' 
 &Seminar'  
020413110( őėĶĚĚŅĬıŇŏĻļ 1&0-6-3' 
 &Special Project'  
020413111( ĶŃĭĭģŅĬĕƟŀĴŌĸ 1&3-0-6' 
 &Database Systems'  
020413114 ŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 1&2-2-5' 
 &Electronic Device and Instrument' 
ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ  



Ĵėŀ,0 
 

22 
 

 ĕ,ȮȮĔĸŋƞĴĺŇĝŅĝňıȮ 
ȮȮȮȮ-ȮĺŇĝŅĭńĚėńĭ 

14 ľĬƞĺĵĔŇĨ 

 ľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ȮĻŉĔļŅħƟĺĵĨńĺŏŀĚ' 
020413201 ŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 1&3-0-6' 
 &Data Communications and Computer Networks Technology' 
020413203 ĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶ 1&3-0-6' 
 Ȯ&Management Information System' 
020413206( ŏĪėőĬőĸĵňŏĺŖĭ 1&2-2-5' 

 &Web Technology'  
020413207 ėŀĴıŇĺŏĨŀĶƢĔĶŅĲƕĔĽƢ 1&2-2-5' 
 &Computer Graphics'  
020413208 ŏľĴŊŀĚĕƟŀĴŌĸ 1&3-0-6' 
 &Data Mining'  
020413211 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 1&3-0-6' 
 &Software Engineering'  
020413214 ĶŃĭĭİƤĚĨńĺŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 1&0-0-3' 
 &Embedded Systems and Internet of Things'Ȯ 
020413215 ĮƤĠĠŅĮĶŃħŇļģƢ 1&3-0-6' 
 &Artificial Intelligence'  
020413216 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭœĴőėĶőĮĶŏĞĽŏĞŀĶƢŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 1&0-0-3' 
 &Microprocessor and Microcontroller System for Application' 
020413222( ĔŅĶıńĥĬŅőĮĶŐĔĶĴĭĬŀŋĮĔĶĦƢŏėĸŊŗŀĬĪňŗ 1&2-2-5' 
 &Mobile Application Development' 
 020413223 ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢ ȮȮȮȮ1&3-0-6' 
 &Cybersecurity'  
020413313 ėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĻŉĔļŅ 1&0-0-3' 
 &Computer for Education'    
 -ȮĺŇĝŅİƗĔĚŅĬȮ&S/UȮŏĮƦĬĺŇĝŅœĴƞĬńĭľĬƞĺĵĔŇĨ)   
020413113 
 

ĔŅĶİƗĔĚŅĬ 
&Internship) 

ȮȮȮȮȮȮȮ1&06. ĝńŗĺőĴĚ'  

ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 
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 1,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 4 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňȮĪňŗĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ 
ıĶŃĬėĶŏľĬŊŀŏĮƕħĽŀĬȮľĶŊŀŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĕŀĚĳŅėĺŇĝŅȮ&ĳŅėįĬĺĔȮė' 
 1,/,2ȮȮŐįĬĔŅĶĻŉĔļŅ   

ĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

.0...1/.1* ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶőĮĶŐĔĶĴȮ 
&Computer and Programming' 

3&0-0-3' 

020013228 ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ 
&Thai Language for Teacher Communication) 

1&0-0-3' 

020413106 őėĶĚĽĶƟŅĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
&Computer System Organization' 

3&3-0-6' 

020413114 ŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 
&Electronic Device and Instrument' 

1&2-2-5' 

040003004 ĔĶŃĭĺĬĔŅĶėŇħŏĝŇĚŀŀĔŐĭĭ 
&Design Thinking' 

3&3-0-6' 

04xxxxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
&Science and Mathematics Elective Course' 

3&3-0-6' 

080103001 ĳŅļŅŀńĚĔķļȮ/Ȯ 
&English I' 

3&3-0-6' 

08xxxxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶ 
&Sport and Recreation Elective Course' 

/&.-0-/' 

 ĶĺĴ 02&18-8-40' 
ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 
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ĮƖĪňŗȮ1ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.0...1/./ ėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĻŉĔļŅŏĭŊŘŀĚĨƟĬ 

&Basic Computer for Education' 
/&/-/-0' 

.0../100/ ľĸńĔĔŅĶĻŉĔļŅŏıŊŗŀıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬ 1&0-0-3' 
 &Principles of Education for Sustainability Development)  
.0../1002 ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 1&0-0-3' 
 &Innovation and Information Technology for Learning Management' 
020413102 ĺĚěĶħŇěŇĪńĸ 

&Digital Circuits' 
3&3-0-6' 

020413103 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ 
&Discrete Mathematics' 

3&3-0-6' 

020413105( ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋ 
&Object-oriented Programming' 

1&0-0-5' 

080103002 ĳŅļŅŀńĚĔķļȮ0Ȯ 
Ȯ&English II' 

3&3-0-6' 

08xxxxxxx ĺŇĝŅŏĸŊŀĔŒĬĺŇĝŅĽńĚėĴĻŅĽĨĶƢŐĸŃĴĬŋļĵĻŅĽĨĶƢ 
&Social ScienceȮand Humanities  Elective Course' 

3&3-0-6' 

 ĶĺĴ 02&/7-5-2/' 
ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 
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ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.0../1001( ĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬ 

&Instructional Science and Classroom Management' 
1&2-0-3' 

020013222 ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌ  
&Education Psychology for Teacher' 

1&1-.-4' 

020413107( ĶŃĭĭĮĢŇĭńĨŇĔŅĶȮ 
&Operating System' 

1&0-0-5' 

020413108  őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴ 
&Data Structure and Algorithm' 

3&2-2-5' 

020413216  ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭœĴőėĶőĮĶŏĞĽŏĞŀĶƢŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮ 
(Microprocessor and Microcontroller System for Application' 

3&0-0-3' 

020413201 ŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮ 
&Data Communications and Computer Networks Technology' 

3&1-.-4' 

08xxxxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĳŅļŅȮ1 
&Language Elective Course I' 

3&3-0-6' 

08xxxxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĔňĿŅŐĸŃĬńĬĪĬŅĔŅĶ 
&Sport and Recreation Elective Course' 

/&.-0-/' 

 ĶĺĴ 22&17-/.-39' 
ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 
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ĮƖĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.0../1003 ĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅ 1&0-0-3' 
 &Educational Measurement and Evaluation' 
020013226( ĔŅĶıńĥĬŅľĸńĔĽŌĨĶŀŅĝňĺĻŉĔļŅ 3(2-2-5) 
 &Vocational Curriculum Development'  
020013230 İƗĔĮĢŇĭńĨŇĔŅĶĽŀĬȮ1 3(1-4-4) 
 &Teaching Practice I' 
020413111( ĶŃĭĭģŅĬĕƟŀĴŌĸ 

&Database Systems' 
3&3-0-6' 

020413203 ĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶ 
&Management Information System' 

3&3-0-6' 

020413206(
  

ŏĪėőĬőĸĵňŏĺŖĭ 
&Web Technology' 

3&2-2-5' 

020413214 ĶŃĭĭİƤĚĨńĺŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚȮ 
&Embedded Systems and Internet of Things' 

3&0-0-3' 

       ĶĺĴ 21&15-/0-14' 
ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 

 

     ĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ȮȮľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

020413113 ĔŅĶİƗĔĚŅĬȮ&S/U ŏĮƦĬĺŇĝŅœĴƞĬńĭľĬƞĺĵĔŇĨ'                            ȮȮȮȮȮȮȮȮȮ1&260ȮĝńŗĺőĴĚ'  
&Internship' 
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ĮƖĪňŗȮ3ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
020013227 ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 1&2-2-5' 
 &Research and Development in Innovation and Learning' 
020003231 İƗĔĮĢŇĭńĨŇĔŅĶĽŀĬȮ2 

&Teaching Practice II' 
3&0-6-3' 

020413208 ŏľĴŊŀĚĕƟŀĴŌĸ 1&3-0-6' 
 &Data Mining'  
020413207 ėŀĴıŇĺŏĨŀĶƢĔĶŅĲƕĔĽƢ 1&2-2-5' 
 &Computer Graphics'  
020413313 ėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĻŉĔļŅ 1&2-2-5' 
 &Computer for Education'  
020413222( ĔŅĶıńĥĬŅőĮĶŐĔĶĴĭĬŀŋĮĔĶĦƢŏėĸŊŗŀĬĪňŗȮ  

&Mobile Application Development' 
3&0-0-3' 

020413109( ĽńĴĴĬŅ 1&0-2-1' 
 &Seminar'  
08xxxxxxx ĺŇĝŅŏĸŊŀĔŒĬĺŇĝŅĽńĚėĴĻŅĽĨĶƢŐĸŃĴĬŋļĵĻŅĽĨĶƢ 

&Social Science and Humanities  Elective Course' 
3&3-0-6' 

 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮ 22&14-/6-36' 
ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



Ĵėŀ,0 
 

28 
 

 

ĮƖĪňŗȮ3ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

020413211 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ ȮȮ1&3-0-6' 
 &Software Engineering'  
020413215 ĮƤĠĠŅĮĶŃħŇļģƢ ȮȮ1&3-0-6' 
 &Artificial Intelligence'  
020413223 ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢ ȮȮ1&3-0-6' 
 &Cybersecurity'  
020413110* őėĶĚĚŅĬıŇŏĻļ 

&Special Project' 
3&0-6-3' 

08xxxxxxx ĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴĺŇĝŅĳŅļŅȮ0 3&3-0-6' 
 &Language Elective Course II'  
xxxxxxxxx ĺŇĝŅŏĸŊŀĔŏĽĶňȮȮ 

&Free Elective Course'    
3&x-x-x' 

xxxxxxxxx ĺŇĝŅŏĸŊŀĔŏĽĶňȮ 
&Free Elective Course' 

3&x-x-x' 

 ĶĺĴ 21&x-x-x' 
ľĴŅĵŏľĨŋȮ(ȮľĴŅĵĩŉĚĶŅĵĺŇĝŅĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļ 

       
 

ĮƖĪňŗȮ4ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
.0.2/1010 ĮĢŇĭńĨŇĔŅĶĽŀĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĻŉĔļŅȮ/ 6(320 ĝńŗĺőĴĚ) 
 &Teaching Practice in Computer Technology in Educational Institute I' 
 ĶĺĴ 4&32.ȮĝńŗĺőĴĚ' 

 

ĮƖĪňŗȮ4ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ&ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

020413233 ĮĢŇĭńĨŇĔŅĶĽŀĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĻŉĔļŅȮ0 6(320 ĝńŗĺőĴĚ) 
 &Teaching Practice in Computer Technology in Educational Institute II' 
 
 

ĶĺĴ 4&32.ȮĝńŗĺőĴĚ' 
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 1,/,3ȮȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ   
 

020003101 ėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĻŉĔļŅŏĭŊŘŀĚĨƟĬ 1&1-1-2' 
  &Basic Computer for Education' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ŀĚėƢĮĶŃĔŀĭŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚėŀĴıŇĺŏĨŀĶƢȮĔŅĶĨŇħĨńŘĚŐĸŃĔŅĶŒĝƟĚŅĬĶŃĭĭĮĢŇĭńĨŇĔŅĶȮ
ĔŅĶŒĝƟĚŅĬőĮĶŐĔĶĴĮĶŃĵŋĔĨƢŏıŊŗŀĔŅĶĻŉĔļŅŏĭŊŘŀĚĨƟĬȮĔŅĶěńħĪŜŅŏŀĔĽŅĶĶŅĵĚŅĬȮĔŅĶėŜŅĬĺĦȮĔŅĶĬŜŅŏĽĬŀ
ĚŅĬȮŐĸŃĔŅĶĮĶńĭŐĨƞĚĳŅıȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭŀŇĬŏĪŀĶƢŏĬŖĨȮŐĸŃĔŅĶĽŊĭėƟĬŏıŊŗŀĮĶŃĔŀĭĔŅĶĻŉĔļŅȮ
ěĶŇĵīĶĶĴŒĬĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻ 
 Computer components and its operation, installing operating systems, 
application program for education, word processing, computation, presentation and 
digital photo editing program; Introduction to the Internet and search for education, 
ethics in using computers and information systems. 

 
020003103 ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶőĮĶŐĔĶĴ 3&2-2-5' 

 &Computer and Programming'  
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None  
őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽƞĺĬĮĶŃĔŀĭĨƞŅĚŕȮĕŀĚėŀĴıŇĺŏĨŀĶƢȮĔŅĶĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚ

ŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢȮĸńĔļĦŃĕŀĚĨńĺŐĮĸĳŅļŅȮĔŅĶŐĔƟĮƤĠľŅħƟĺĵőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮĕńŘĬĨŀĬĔŅĶ
ŀŀĔŐĭĭŐĸŃıńĥĬŅőĮĶŐĔĶĴħƟĺĵĳŅļŅĶŃħńĭĽŌĚȮĔŅĶĽĶƟŅĚŐĸŃĔŅĶŏĶňĵĔŒĝƟĲƤĚĔƢĝńĬȮĔŅĶĮĶŃĴĺĸįĸ
ŐĲƚĴĕƟŀĴŌĸȮĔŅĶĪħĽŀĭŐĸŃĔŅĶŐĔƟœĕĕƟŀįŇħıĸŅħŒĬőĮĶŐĔĶĴ 

Computer structure and components, hardware and software interaction; 
programming compiler and translator, problems solving by computer programming; 
process of designing and developing applications with high-level language programming;  
creating and calling functions;data processing; testing and correcting error in program. 
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020013221   ľĸńĔĔŅĶĻŉĔļŅŏıŊŗŀıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬ 3&0-0-3' 
  &Principles of Education for Sustainability Development) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ȮĮĶńĝĠŅȮėĺŅĴľĴŅĵȮěŋħĴŋƞĚľĴŅĵȮŐĸŃŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅȮĮĶŃĺńĨŇĻŅĽĨĶƢĔŅĶěńħ
ĔŅĶĻŉĔļŅĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮėĺŅĴĶŀĭĶŌƟĭĶŇĭĪĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔ
ĮĶŃŏĪĻĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶĻŉĔļŅȮŐĬĺėŇħĕŀĚĮĶńĝĠŅŏĻĶļĔŇěıŀŏıňĵĚȮėĺŅĴĽŜŅėńĠĕŀĚĺŇĝŅĝňıėĶŌȮ
ėŋĦĸńĔļĦŃĕŀĚėĶŌĪňŗħňȮĴŅĨĶģŅĬĺŇĝŅĝňıėĶŌȮėƞŅĬŇĵĴȮŀŋħĴĔŅĶĦƢȮěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮľĸńĔīĶĶĴŅĳŇĭŅĸȮ
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴĕŀĚĺŇĝŅĝňıėĶŌȮěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňıėĶŌȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĶŌŐĸŃĺŇĝŅĝňıėĶŌȮ
ĔŅĶĺŇŏėĶŅŃľƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĭĶŇĭĪĽńĚėĴŐĸŃőĸĔĪňŗĴňįĸĨƞŀĔŅĶěńħĔŅĶĻŉĔļŅŒĬĻĨĺĶĶļĪňŗȮ0/ȮĔŅĶ
ěńħĔŅĶĻŉĔļŅŏıŊŗŀıńĥĬŅıĸŏĴŊŀĚŐĸŃĝŋĴĝĬŀĵƞŅĚĵńŗĚĵŊĬĨŅĴŐĬĺėŇħĕŀĚĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŐĬĺėŇħĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚȮĪķļġňȮŐĸŃľĸńĔĔŅĶȮŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟĔńĭįŌƟŏĶňĵĬŏıŊŗŀ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅȮĔŅĶěńħĔŅĶėŋĦĳŅıȮıńĥĬŅȮŐĸŃĮĶŃŏĴŇĬ
ėŋĦĳŅıĔŅĶěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟȮěńħĪŜŅŐįĬĚŅĬŐĸŃőėĶĚĔŅĶıńĥĬŅĽĩŅĬĻŉĔļŅŐĸŃĝŋĴĝĬȮ 

Educational philosophy, definition, goals, and concept; Thai and oversea 
history of educational management; Knowledge of social and world context in both Thai 
and oversea affecting to education; concept of sufficiency economy philosophy; 
importance of teaching profession; good teacher characteristic; standard of teaching 
profession; Values, ideology,Ȯteacher spirit; Good governance, honorable, moral, and 
ethics of teaching profession; laws related to teacher and teaching profession; analysis of 
changing in social and world context affecting educational management in the 21st 
century; educational management for citizen and community development following 
sufficiency economy philosophy; applying concept of sufficiency economy philosophy, 
theories and principles of learning management for learning development of learner; 
educational assurance, quality management, development, and quality evaluation of 
learning activity; creation of plan and project for school and community development. 
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020013222 ěŇĨĺŇĪĵŅĽŜŅľĶńĭėĶŌȮ 3&3-0-6' 
  &Education Psychology for Teacher) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
ěŇĨĺŇĪĵŅıŊŘĬģŅĬŐĸŃěŇĨĺŇĪĵŅıńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢȮėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸȮȮȮȮȮȮȮȮȮȮ

ĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıȮěŇĨĺŇĪĵŅĔŅĶŏĶňĵĬĶŌƟŐĸŃěŇĨĺŇĪĵŅĔŅĶĻŉĔļŅȮěŇĨĺŇĪĵŅıńĥĬŅĔŅĶĶŌĮŐĭĭıŊŘĬģŅĬȮȮȮ
ĕŀĚĔŅĶŏĶňĵĬĶŌƟȮľĸńĔĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĩƞŅĵőŀĬėĺŅĴĶŌƟȮĺńĥĬīĶĶĴŀĚėƢĔĶĔńĭĔŅĶŏĶňĵĬĶŌƟȮĳŌĴŇĮƤĠĠŅĔńĭĔŅĶ
ŏĶňĵĬĶŌƟȮėĺŅĴŏĕƟŅŒěīĶĶĴĝŅĨŇĕŀĚįŌƟŏĶňĵĬȮĔŅĶĮĶŃĵŋĔĨƢŐĬĺėŇħħƟŅĬěŇĨĺŇĪĵŅŏıŊŗŀĺŅĚŐįĬŐĸŃŀŀĔŐĭĭĔŅĶ
ŏĶňĵĬĶŌƟȮěŇĨĺŇĪĵŅĔŅĶŐĬŃŐĬĺŐĸŃěŇĨĺŇĪĵŅŒľƟėŜŅĮĶŉĔļŅȮĔŅĶŒľƟėŜŅŐĬŃĬŜŅĝƞĺĵŏľĸŊŀȮŐĔƟĮƤĠľŅįŌƟŏĶňĵĬȮȮȮȮȮȮȮ
ŒľƟĴňėŋĦĳŅıĝňĺŇĨĪňŗħňĕŉŘĬȮĔŅĶŒĝƟěŇĨĺŇĪĵŅŏıŊŗŀėĺŅĴŏĕƟŅŒěȮĝƞĺĵŏľĸŊŀȮŏŀŅŒěŒĽƞŐĸŃĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚ
įŌƟŏĶňĵĬŒľƟŏĨŖĴĨŅĴĻńĔĵĳŅıĨŅĴėĺŅĴŐĨĔĨƞŅĚĕŀĚŐĨƞĸŃĭŋėėĸȮőħĵŒĝƟĔĶĦňĻŉĔļŅĔŅĶŒľƟėŜŅĮĶŉĔļŅȮŐĸŃ
ľĸńĔĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĔńĭįŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬ 

Fundamental psychology and human developmental psychology; 
individualization, personal development, learning psychology, and educational 
psychology; developmental psychology of basic learning model, principles of learning, 
knowledge transfer, organization culture and learning, wisdom and learning; 
understanding nature of learner, application of psychological concept for planning and 
learning design; guidance and counsel psychology, recommendation, problem-solving for 
improving quality of life; psychology for understanding, helping, minding, and supporting 
learner; Case studies in recmkkclb_rgmlqȮ_lbȮnpglagnjcqȮmdȮamppm`mp_rgmlȮugrfȮjc_plcpŲqȮ
parent and community. 

 
.0../1001 ĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬ 1&0-0-3' 
  &Instructional Science and Classroom Management' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĪķļġňĔŅĶŏĶňĵĬĶŌƟŐĸŃľĸńĔĔŅĶĽŀĬȮĔŅĶĽŀĬĺŇĝŅĪķļġňŐĸŃĮĢŇĭńĨŇȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĕńŘĬĨŀĬĔŅĶĽŀĬȮĔŅĶĬŜŅŏĕƟŅĽŌƞĭĪŏĶňĵĬȮĔŅĶŒľƟŏĬŊŘŀľŅȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶŏĶňĵĬĶŌƟȮĻŅĽĨĶƢĔŅĶĽŀĬĶŌĮŐĭĭĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/Ȯ
ŏıŊŗŀŒľƟįŌƟŏĶňĵĬĶŌƟěńĔėŇħĺŇŏėĶŅŃľƢȮėŇħĽĶƟŅĚĽĶĶėƢŐĸŃŐĔƟĮƤĠľŅœħƟȮĔŅĶĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĭĶŇľŅĶ
ěńħĔŅĶĝńŘĬŏĶňĵĬŒľƟįŌƟŏĶňĵĬŏĔŇħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶıńĥĬŅĻŌĬĵƢĔŅĶŏĶňĵĬŒĬĽĩŅĬĻŉĔļŅȮėĺŅĴĶŀĭĶŌƟŒĬŏĬŊŘŀľŅĺŇĝŅŏŀĔĪňŗ
ĽŀĬŐĸŃĔŅĶĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟŒĬĺŇĝŅŏŀĔĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟŒĬŏĬŊŘŀľŅ
ĺŇĝŅŏŀĔȮŐĸŃĬŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟœĮĽŌƞĔŅĶĮĢŇĭńĨŇŒľƟŏĔŇħįĸěĶŇĚœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭįŌƟŏĶňĵĬŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŒľƟĴň
ĮƤĠĠŅĶŌƟėŇħŐĸŃĴňėĺŅĴŏĮƦĬĬĺńĨĔĶ 
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 Learning theory and teaching principles; teaching in theory and practice; learning 
management and environment for learning;Ȯlearning process and teaching sequence, 
motivation, information, application, and progress evaluation of learning achievement;Ȯteaching 
science of learning models in the 01st century for analytical and creative thinking including 
problem-solving ability;Ȯcreation of a learning environment; classroom management for learning 
achievement; learning center development in school; competence in the major subject and 
integration of knowledge in the major subject for teaching and learning;Ȯlesson plan in major 
subject and usage of lesson plan in practice with learner for development of learners having 
intelligence and being innovator. 
 
.0../1002 ĬĺńĨĔĶĶĴŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮ 1&0-0-3' 
  &Innovation and Information Technology for Learning Management) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĪķļġňĔŅĶĽŊŗŀĽŅĶȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠȮľĸńĔĔŅĶȮŐĬĺėŇħȮĔŅĶŀŀĔŐĭĭȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮ
ŐĸŃĔŅĶĮĶŃŏĴŇĬĽŊŗŀ ĬĺńĨĔĶĶĴȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĔŅĶŐĽĺĚľŅŐľĸƞĚŏĶňĵĬĶŌƟĪňŗľĸŅĔľĸŅĵŒľƟŐĔƞįŌƟŏĶňĵĬȮĔŅĶıńĥĬŅŐĸŃĮĶŃĵŋĔĨƢŒĝƟ
ĽŊŗŀȮĬĺńĨĔĶĶĴȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŏıŊŗŀĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪŅĚħƟŅĬŀŅĝňĺŃŐĸŃŏĪėĬŇė
ĻŉĔļŅĕŀĚįŌƟŏĶňĵĬŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĭĶŇĭĪőĸĔĪňŗĴňįĸĨƞŀĔŅĶıńĥĬŅįŌƟŏĶňĵĬŒĬĻĨĺĶĶļĪňŗȮ0/ 

 Communication theory; definition, importance, principle, concept, designing, 
applying, and evaluating of instructional media, innovation, information technology, and 
digital technology for learning; usage of information technology for communication; 
seeking various learning resource for learner; development and application of instruction 
media, innovation, information technology, and digital technology for learning 
management in vocational and technical education with changing worldŲs context 
affecting learner in the 21st century development. 
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.0../1003 ĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅȮ  1&0-0-3' 
  &Educational Measurement and Evaluation' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
ėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅȮľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃŐĬĺĮĢŇĭńĨŇŒĬĔŅĶ

ĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇĕŀĚįŌƟŏĶňĵĬȮĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮĔŅĶ
ĮĶŃŏĴŇĬŏĝŇĚĭŌĶĦŅĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢĺńĨĩŋĮĶŃĽĚėƢĔŅĶĽŀĬŏıŊŗŀĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĪŅĚĔŅĶĻŉĔļŅȮĔŅĶ
ĽĶƟŅĚŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĔŅĶĭĶŇľŅĶĔŅĶĽŀĭȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ
ĪŅĚĔŅĶĻŉĔļŅȮĮĢŇĭńĨŇĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĔŅĶĽŃĪƟŀĬįĸŐĸŃĔŅĶĬŜŅįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟŒĬĔŅĶ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŏıŊŗŀĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

Importance of educational measurement and evaluation, principle, 
concept and practical guideline for learning measurement and evaluation in both theory 
and practice of learner; actual conditional evaluation; integrated evaluation; objective 
analysis for educational measurement and evaluation; creating tool for measurement and 
evaluation; examination management; basic statistic for measurement and evaluation in 
education; measurement and evaluation practice, reflection and usage of evaluation 
result for learner improvementȮand lesson planning for learning management. 
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020013226 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶŀŅĝňĺĻŉĔļŅȮ  3(2-2-5) 
  (Vocational Curriculum Development) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
ȮȮŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮĔĸĺŇīňĔŅĶěńħĔŅĶĻŉĔļŅŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ

ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀıńĥĬŅĽĩŅĬĻŉĔļŅȮĔŅĶĺŇŏėĶŅŃľƢŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮȮ
ľĸńĔĔŅĶȮȮŐĬĺėŇħȮŐĸŃĶŌĮŐĭĭŒĬĔŅĶěńħĪŜŅľĸńĔĽŌĨĶŀŅĝňĺĻŉĔļŅȮȮȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶěńħĪŜŅľĸńĔĽŌĨĶȮ
ĔŅĶıńĥĬŅľĸńĔĽŌĨĶģŅĬĽĴĶĶĩĬŃȮȮĔŅĶıńĥĬŅĽŌĨĶİƗĔŀĭĶĴȮĔŅĶıńĥĬŅľĸńĔĽŌĨĶĽĩŅĬĻŉĔļŅȮĔŅĶĬŜŅ
ľĸńĔĽŌĨĶœĮŒĝƟȮĔŅĶĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬœĮŒĝƟŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮȮĔŅĶĬŜŅŏĽĬŀ
ĬĺńĨĔĶĶĴĪŅĚľĸńĔĽŌĨĶŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴľĸŅĔľĸŅĵĕŀĚįŌƟŏĶňĵĬŒĬĻĨĺĶĶļĪňŗȮ0/ 

Concept of curriculum development; education management strategy for 
sustainable development and its application for educational institution; educational 
analysis  principle for sustainable development;  principle, concept and model of 
vocational curriculum preparation; curriculum analysis and preparation; competency base 
curriculum development; training course development; institution curriculum 
development; curriculum implementation; curriculum evaluation and its usage for 
curriculum improvement; presentation of curriculum innovation for diversity of learner in 
the 21st century. 
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020013227 ĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĔŅĶŏĶňĵĬĶŌƟ 1&2-2-5' 
  (Research and Development in Innovation and Learning) 

  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
Prerequisite : None 

 ĔŅĶĺŇŏėĶŅŃľƢĽĳŅıĮƤĠľŅŐĸŃėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶıńĥĬŅĕŀĚįŌƟŏĶňĵĬŒĬĝńŘĬŏĶňĵĬȮ
ŀŀĔŐĭĭĔŅĶĺŇěńĵőħĵĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňĪŅĚĔŅĶĺŇěńĵȮěĶĶĵŅĭĶĶĦĕŀĚĬńĔĺŇěńĵȮĔŅĶĽĶƟŅĚ
ŐĸŃľŅėŋĦĳŅıŏėĶŊŗŀĚĴŊŀĺŇěńĵȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴȮĔŅĶĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅ
ŐĸŃıńĥĬŅįŌƟŏĶňĵĬŐĸŃĽĶƟŅĚĬĺńĨĔĶĶĴĪňŗĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĕŀĚĝŋĴĝĬȮĔŅĶŏĸŊŀĔįĸĔŅĶĺŇěńĵœĮŒĝƟŒĬĔŅĶ
ıńĥĬŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃȮıńĥĬŅįŌƟŏĶňĵĬȮŐĸŃŒĝƟĔŅĶĽŃĪƟŀĬėŇħœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶ
ŏĮƦĬėĶŌĪňŗħňȮĴňėĺŅĴĶŀĭĶŌƟȮŐĸŃĪńĬĽĴńĵĨƞŀėĺŅĴŏĮĸňŗĵĬŐĮĸĚȮĪŜŅĺŇěńĵŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃıńĥĬŅ
įŌƟŏĶňĵĬȮĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬĪňŗĽŀħėĸƟŀĚĔńĭīĶĶĴĝŅĨŇĕŀĚĽŅĕŅĺŇĝŅŏŀĔȮĭĶŇĭĪ
ėĺŅĴŐĨĔĨƞŅĚľĸŅĔľĸŅĵĕŀĚįŌƟŏĶňĵĬŏıŊŗŀĬŜŅœĮĺŅĚŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

Analyzing of problem and need for in class learner development; research 
design by applying principle, concept, theory of research; researcher ethics; creating and 
finding quality of research tool; applying of digital technology for innovation creation; 
research for problem solving and learner development and create innovations consistent 
with community context; selection of research result for learning and learner 
development, and thinking reflection applying for good teacher self-development, well-
known, and up to date; research practice for teaching and learning, and learner 
development; creating the innovation for learning development according to nature of 
major field and diversity of learners context; In order to plan lesson for learning 
management. 
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.0../1006ȮȮ ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĽŜŅľĶńĭėĶŌ 1&0-0-3' 
  &Thai Language for Teacher Communication) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
ĔŅĶŒĝƟĳŅļŅœĪĵŒľƟĩŌĔĨƟŀĚĨŅĴĴŅĨĶģŅĬĕŀĚľĸńĔĳŅļŅœĪĵħƟĺĵĴŅĶĵŅĪĪňŗħňŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ

őħĵĔŅĶĭŌĶĦŅĔŅĶĪńĔļŃȮĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĨňėĺŅĴŒĬĕƟŀĴŌĸĕƞŅĺĽŅĶȮ
ĭĪėĺŅĴȮŐĸŃĽŊŗŀĮĶŃŏĳĪĨƞŅĚŕȮŀĵƞŅĚĴňŏľĨŋįĸȮŐĸŃŏĬƟĬĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĔńĭĭŋėėĸŀŊŗĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮȮĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮȮĔŅĶŒĝƟĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮŐĸŃĔŅĶŏĕňĵĬ
ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀėĺŅĴľĴŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬľĶŊŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĝňıėĶŌȮ
ĽŀħėĸƟŀĚĔńĭĭĶŇĭĪŐĸŃėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸĕŀĚįŌƟŏĶňĵĬȮįŌƟŏĶňĵĬĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮőħĵ
ĔŅĶĺŇŏėĶŅŃľƢŐĬĺėŇħȮĪķļġňȮĺŅĪĺŇĪĵŅĽŜŅľĶńĭėĶŌȮȮĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŏıŊŗŀĔŅĶĻŉĔļŅȮİƗĔĔŅĶŒĝƟĳŅļŅ
ŐĸŃĺńĥĬīĶĶĴĪňŗŐĨĔĨƞŅĚľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĽńĬĨŇ 

Using of correctly Thai language according to Thai grammar rules standard 
with good manner for communication by Integration of listening, speaking, reading and 
writing skill; analyzing and interpreting of information, article, and media with reasonable 
and effective communication skill;  using of Thai for communication; using of listening, 
speaking, reading and writing skill of Thai for correctly communication in teaching and 
learning or teacher profession related to context and individualize difference of student, 
student needing special need by analyzing concept, theory, and rhetoric for teacher; 
Using of digital technology for education; practice of using different language and culture 
for peaceful coexistence. 
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020013230 İƗĔĮĢŇĭńĨŇĔŅĶĽŀĬȮ1 3(1-4-4) 
  (Teaching Practice I) 

ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ.0../1001ȮĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶěńħĔŅĶĝńŘĬŏĶňĵĬȮȮ 
Prerequisite : .0../1001 Instructional Science and Classroom Management 
ĔŅĶěńħĪŜŅŐįĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀěŋħĮĶŃĽĚėƢĔŅĶĽŀĬĪňŗľĸŅĔľĸŅĵȮĔŅĶŀŀĔŐĭĭ   Œĭ

ŏĬŊŘŀľŅŐĭĭİƗĔľńħȮȮŐĭĭĪħĽŀĭȮȮĕƟŀĽŀĭȮȮȮĔŅĶŀŀĔŐĭĭȮŐĸŃįĸŇĨĽŊŗŀĔŅĶĽŀĬȮĔŅĶĽńĚŏĔĨĔŅĶĽŀĬ   ŒĬ
ĝńŘĬŏĶňĵĬȮĔŅĶİƗĔĪńĔļŃȮȮĔŅĶĩƞŅĵĪŀħıŊŘĬģŅĬȮŐĸŃŏĪėĬŇėĔŅĶĩƞŅĵĪŀħŏĬŊŘŀľŅĺŇĝŅȮŐĸŃĔŅĶĺŅĚŐįĬĔŅĶ
ěńħĔŅĶŏĶňĵĬĶŌƟĔŅĶİƗĔĔŅĶĽŀĬŐĭĭěŋĸĳŅėȮ&Micro Teaching) ĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚ
ĳŅĵŒĨƟĔŅĶŒľƟėŜŅĮĶŉĔļŅŐĬŃĬŜŅȮŐĸŃĨĶĺěĮĶńĭěŅĔŀŅěŅĶĵƢĬŇŏĪĻĮĶŃěŜŅĔĸŋƞĴȮŐĸŃİƗĔĔŅĶŒľƟėŜŅĮĶŉĔļŅȮŐĸŃ
ľĸńĔĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĔńĭįŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬőħĵŒĝƟĔĶĦňĻŉĔļŅ 

Lesson plan preparation for a variety of teaching purpose; design of 
information sheet, exercise, test and examination; teaching media design and production; 
class teaching observation, skill training basic transfer and content transfer technique; 
lesson planning for learning management; simulation of micro-teaching practice under 
supervision and adjustment from group advisor; Practice in recommendations and 
amppm`mp_rgmlȮugrfȮjc_plcpŲqȮn_pclrȮ_lbȮamkkslgrwȮ`wȮsqgleȮa_qcȮqrsbgcq 
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.0../101/ İƗĔĮĢŇĭńĨŇĔŅĶĽŀĬȮ0ȮȮȮȮȮȮȮȮ 1&.-4-1' 
 &Teaching Practice II) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮȮ8Ȯ020013230ȮȮȮİƗĔĮĢŇĭńĨŇĔŅĶĽŀĬȮ1 

Prerequisite ȮȮ: .0../101.ȮȮTeaching Practice I 
ȮȮȮȮȮȮȮȮȮ ĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶĽŀĬĶŅĵĺŇĝŅĮĢŇĭńĨŇŒĬĽŅĕŅĺŇĝŅŀŅĝňĺŃŐĸŃŏĪėĬŇėĻŉĔļŅȮȮȮĔŅĶěńħĪŜŅŐįĬ
ĭĪŏĶňĵĬŒľƟįŌƟŏĶňĵĬĽĶƟŅĚėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮȮȮĔŅĶŀŀĔŐĭĭŒĭŏĬŊŘŀľŅȮŐĭĭİƗĔľńħȮŐĭĭĪħĽŀĭȮĕƟŀĽŀĭȮŐĸŃ
ĽŊŗŀĔŅĶĽŀĬȮȮȮĔŅĶĺŅĚŐįĬĔŅĶĽŀĬĺŇīňĔŅĶĪňŗľĸŅĔľĸŅĵĽŜŅľĶńĭĶŌĮŐĭĭĪňŗŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚȮȮŏĪėĬŇė
ĔŅĶĽŀĬȮŐĸŃĔŅĶŐĔƟĮƤĠľŅĕĦŃĪŜŅĔŅĶĽŀĬȮȮĔŅĶĪħĸŀĚĽŀĬĺŇĝŅĪķļġňŐĸŃĮĢŇĭńĨŇŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚȮ
ĔŅĶİƗĔĽŀĬŐĸŃİƗĔŀĭĶĴŒĬĽĩŅĬĔŅĶĦƢěĶŇĚȮȮĔŅĶĽŀĭĳŅėĮĢŇĭńĨŇȮĔŅĶĨĶĺěĕƟŀĽŀĭȮĔŅĶŒľƟėŃŐĬĬȮŐĸŃ
ĔŅĶĨńħĽŇĬįĸĔŅĶŏĶňĵĬȮȮȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬȮĔŅĶŏĕňĵĬĶŅĵĚŅĬįĸĔŅĶĽŀĬŐĸŃĔŅĶ
İƗĔŀĭĶĴ 
 Theoretical teaching practice in vocational and technical education; lesson 
plan preparation for self-learning; design of information sheet, exercise, test, examination 
and teaching media; lesson planning using several teaching technique for student center 
model, teaching technique and problem solving while teaching; simulation of theoretical 
teaching practice and practical teaching practice; real situation teaching practice and 
training practice; practical examination, examination checking, scoring, grading and 
learning evaluation; analysis and teaching evaluation; writing up teaching and training 
report. 
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020413102 ĺĚěĶħŇěŇĪńĸ 3&3-0-6' 
  &Digital Circuits' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ020413114ȮȮȮŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ 

Prerequisite  : 020413114   Electronics Device and Instrument 
ĶŃĭĭŏĸĕģŅĬĨƞŅĚȮŕȮĸŀěŇĔŏĔĨȮőėĶĚĽĶƟŅĚĕŀĚĺĚěĶĶĺĴĮĶŃŏĳĪĪňĪňŐŀĸȮŐĸŃȮCMOS 

ıňĝėĦŇĨȮĪķļġňĨĶĶĔĻŅĽĨĶƢĕŀĚȮDe Morgan  ĔŅĶĺŇŏėĶŅŃľƢĺĚěĶėŀĴĭŇŏĬĝńĬȮĔŅĶĸħĨńĺŐĮĶŒĬĲƤĚĔƢĝńĬȮ
ĺĚěĶėŀĴĭŇŏĬĝńĬȮĺĚěĶĴńĸĨŇŏıĸŖĔĞƢȮħňĴńĸĨŇŏıĸŖĔĞƢȮħňőėƟħŏħŀĶƢȮŏŀŖĬőėƟħŏħŀĶƢȮėŀĴıŅĶŅŏĨŀĶƢȮĺĚěĶőĴőĬĽŏĨ
ŏĭŇŘĸŐĸŃĽńĠĠŅĦĬŅĿŇĔŅȮĲĸŇĮĲĸŀĮȮĺĚěĶĬńĭȮŐĸŃĝŇĲĶňěŇĽŏĨŀĶƢȮĺĚěĶıŊŘĬģŅĬȮĺĚěĶŐĮĸĚĽńĠĠŅĦ
ŀĬŅĸŖŀĔŏĮƦĬĽńĠĠŅĦħŇěŇĪńĸȮȮőėĶĚĽĶƟŅĚľĬƞĺĵėĺŅĴěŜŅŐĸŃĔŅĶŒĝƟĚŅĬľĬƞĺĵėĺŅĴěŜŅȮĔŅĶŒĝƟőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢěŜŅĸŀĚĔŅĶĪŜŅĚŅĬ 

Number base system; logic gate, structure of TTL and CMOS integrated 
circuits; De Morgan's logic theory, combination circuits analysis; variable reduction in 
function, combination circuits, multiplexing circuit, decoder and encoder circuits, 
comparator circuit; monostable circuit and clock; flip flop; counter circuit; shift-register; 
fundamental circuits; analog-to-digital converters; memory structure and usage; 
computer simulator application. 

 
020413103 ėĦŇĨĻŅĽĨĶƢħŇĽėĶňĨ 1&1-.-4' 
  &Discrete Mathematics' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ȮȮĨĶĶĔŐĸŃĔŅĶıŇĽŌěĬƢĪŅĚĨĶĶĔŐĭĭĨƞŅĚȮŕȮȮĲƤĚĔƢĝńĬĨĶĶĔȮıňĝėĦŇĨĕŀĚĭŌĸňĬȮĺĚěĶĨĶĶĔȮ
ıňĝėĦŇĨĕŀĚŏĞĨȮėĺŅĴĽńĴıńĬīƢȮȮėĺŅĴĽńĴıńĬīƢĽĴĴŌĸȮĲƤĚĔƢĝńĬŒĬĶŌĮėĺŅĴĽńĴıńĬīƢȮĲƤĚĔƢĝńĬŏĺňĵĬŏĔŇħȮĔĶŋƠĮ
ŐĸŃĔĶŋƠĮĵƞŀĵŐĭĭĝĬŇħĕƟŀĴŌĸĪňŗŏĮƦĬőėĶĚĽĶƟŅĚıňĝėĦŇĨĪķļġňĔĶŅĲȮĪķļġňĔĶŅĲȮĪĶňĔĶŅĲŐĭĭĴňĪŇĻĪŅĚȮ
ĔŅĶėƟĬľŅĳŅĵŒĬĔĶŅĲ 
 Logic and logical proofs; boolean algebra; Logic circuit; algebra of set; 
relation; equivalence relation; relational function; recursive function; counting and 
probability; boolean algebra; logic circuit;  graph theory; tree graph; graph traversal. 
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020413105 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋ 1&0-0-3' 
  &Object-oriented Programming' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ľĸńĔĔŅĶĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅĞŀĲĨƢŐĺĶƢŏĝŇĚĺńĨĩŋȮ őėĶĚĽĶƟŅĚőĮĶŐĔĶĴŒĬĳŅļŅŏĝŇĚĺńĨĩŋȮ
ėĺŅĴľĴŅĵŐĸŃĔĸŋƞĴĕŀĚĺńĨĩŋȮėŋĦĸńĔļĦŃŐĸŃıķĨŇĔĶĶĴĕŀĚĺńĨĩŋȮėĸŅĽŐĸŃľĸńĔĔŅĶĽŜŅėńĠĕŀĚėĸŅĽȮĔŅĶ
ľƞŀľŋƟĴȮȮĔŅĶĽŊĭĪŀħȮĔŅĶıƟŀĚĶŌĮȮĔŅĶĬŜŅŏŀŅĽƞĺĬĮĶŃĔŀĭĕŀĚĞŀĲĨƢŐĺĶƢĔĸńĭĴŅŒĝƟȮĽƞĺĬĨŇħĨƞŀįŌƟŒĝƟŐĭĭ
ĔĶŅĲƕĔĽƢȮĔŅĶĽĶƟŅĚŐĸŃěńħĔŅĶőėĶĚĽĶƟŅĚĕƟŀĴŌĸıĸĺńĨȮĔĶĦňĻŉĔļŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋ 
 Principles of object-oriented software design and development; structure of 
object-oriented program; object definition; property and function of object, class and 
principles of class; encapsulation, inheritance; polymorphism; reuse of software 
component; graphical user interface; dynamic data structure creation and management; 
case study of Object-Oriented Programming. 
 
020413106 őėĶĚĽĶƟŅĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 1&1-.-4' 
  &Computer System Organization' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ŀĚėƢĮĶŃĔŀĭŐĸŃőėĶĚĽĶƟŅĚĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĭĭĨƞŅĚȮŕȮĶŃĭĭĨńĺŏĸĕŐĸŃĔŅĶėŜŅĬĺĦȮ
ĔŅĶĔŜŅľĬħĶľńĽȮĺĚěĶĨĶĶĔȮėŜŅĽńŗĚĪňŗŒĝƟŒĬŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮĔŅĶěńħĔŅĶĪŜŅĚŅĬĨƞŅĚȮŕȮĕŀĚĽƞĺĬĮĶŃĔŀĭ
ĳŅĵŒĬŏėĶŊŗŀĚȮĔŅĶĪŜŅĚŅĬĕŀĚőĮĶŐĔĶĴėĺĭėŋĴĶŃĭĭȮĔŅĶĨƞŀŀŋĮĔĶĦƢĳŅĵĬŀĔŏĕƟŅĔńĭŏėĶŊŗŀĚȮĔŅĶĽŊŗŀĽŅĶ
ĕƟŀĴŌĸŐĭĭŀĬŋĔĶĴŐĸŃŐĭĭĕĬŅĬ ĶŃĭĭœĴőėĶėŀĴıŇĺŏĨŀĶƢ ĶŃĭĭėŀĴıŇĺŏĨŀĶƢĕĬŅħŏĸŖĔ
 Component and structure of computer systems; numeric system and 
calculation; code specification, logical circuit; computer instruction; task management of 
computer components; process of operating system; computer peripheral interfaces; 
serial and parallel communications; microcomputer system; minicomputer system. 
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020413107 ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 1&0-0-3' 
  &Operating System' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ020413106 őėĶĚĽĶƟŅĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 

Prerequisite  : 020413106 Computer System Organization 
ȮȮȮȮȮ ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĕŀĚĶŃĭĭĮĢŇĭńĨŇĔŅĶȮıńĥĬŅĔŅĶĕŀĚĶŃĭĭĮĢŇĭńĨŇĔŅĶȮĽĩŅĬŃĔŅĶĪŜŅĚŅĬ
ŐĸŃĔŅĶėĺĭėŋĴőıĶŏĞĽȮȮĔŅĶőĮĶŐĔĶĴŐĭĭĽŅĵĚŅĬŏĶňĵĚĶƟŀĵȮĔŅĶěńħĨŅĶŅĚĚŅĬĕŀĚőıĶŏĞĽȮĔŅĶ
ĮĶŃĽŅĬĚŅĬĕŀĚőıĶŏĞĽȮĳŅĺŃĝŃĚńĔĚńĬȮĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěŜŅŐĸŃľĬƞĺĵėĺŅĴěŜŅŏĽĴŊŀĬȮĔŅĶ
ěńħĔŅĶľĬƞĺĵĶńĭŐĸŃŐĽħĚįĸĕƟŀĴŌĸȮĔŅĶĮƚŀĚĔńĬŐĸŃĶńĔļŅėĺŅĴĮĸŀħĳńĵĕŀĚĕƟŀĴŌĸŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶ 
 Basic principle of operating systems, evolution of operating systems, Process 
state and process control, Threading and multi-thread programming, Process scheduling, 
Process synchronization, Deadlock and starvation, Memory management and virtual 
memory, Input and output device management, Data security and protection in 
operating systems. 

 
020413108 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃŀńĸĔŀĶŇĪŉĴ 1&0-0-3' 
  &Data Structure and Algorithm' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĭĭȮŀŅŏĶĵƢȮĽŐĨėȮėŇĺȮĸŇĽĨƢȮĪĶňȮœĭĬŅĶňĪĶňȮĭňĪĶňȮĔĶŅĲ ĔŅĶŏĶňĵĚĸŜŅħńĭ
ĕƟŀĴŌĸŐĸŃĔŅĶėƟĬľŅĕƟŀĴŌĸŐĸŃĔŅĶŐĪĶĔĕƟŀĴŌĸŐĭĭĴňĮĶŃĽŇĪīŇĳŅıĽŌĚȮĔŅĶěńħľĬƞĺĵėĺŅĴěŜŅȮĔŅĶĺŇŏėĶŅŃľƢ
ėĺŅĴĞńĭĞƟŀĬĕŀĚŀńĸĔŀĶŇĪŉĴȮĔŅĶŀŀĔŐĭĭȮŀńĸĔŀĶŇĪŉĴĽŜŅľĶńĭĔŅĶŐĔƟĮƤĠľŅŐĭĭŐĭƞĚŐĵĔŏıŊŗŀŏŀŅĝĬŃȮŐĭĭőĸĳȮ
ŐĭĭĵƟŀĬĶŀĵȮŐĭĭĔŜŅľĬħıĸĺńĨȮŐĭĭŐĵĔŐĸƟĺĔńŘĬȮĮƤĠľŅĪŅĚĪķļġňĕŀĚĔŅĶěńħĮĶŃŏĳĪĕŀĚŀńĸĔŀĶŇĪŉĴȮȮȮ
ĮĢŇĭńĨŇĔŅĶŏĕňĵĬŐĸŃĪħĽŀĭŐĔƟœĕĝŋħėŜŅĽńŗĚőħĵŒĝƟĳŅļŅėŀĴıŇĺŏĨŀĶƢ 
 Array; Stack, Queue, Tree, Binary tree, B-tree, graph; high performance 
sorting and qc_pafgleȮ_lbȮb_r_Ȯglqcprgml*ȮkckmpwȮk_l_eckclr*Ȯ_jempgrfkŲqȮrgkcȮ
complexity; algorithm design including divide-and-conquer; greedy algorithm, 
backtracking, recurrence, dynamic programming, theoretical problem of algorithm 
classification; computer programming and debugging. 
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020413109 ĽńĴĴĬŅ /&.-2-/' 
  &Seminar' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĻŉĔļŅŐĸŃĬŜŅŏĽĬŀőėĶĚĚŅĬĪňŗĽĬŒěĪŅĚħƟŅĬŏĪėōőĬőĸĵňėŀĴıŇĺŏĨŀĶƢħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵ
ŐĸŃőėĶĚĚŅĬŏĮƦĬģŅĬȮĮĶŃĔŀĭħƟĺĵȮĔŅĶŏĕňĵĬőėĶĚĚŅĬȮĔŅĶŀĳŇĮĶŅĵĮĶŃŏħŖĬĮƤĠľŅȮŐĬĺĪŅĚĔŅĶıńĥĬŅ
őėĶĚĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶŏıŊŗŀıŇěŅĶĦŅŀĬŋĴńĨŇĔŅĶıńĥĬŅőėĶĚĚŅĬ 
 Study and present interesting project in computer technology with research 
methodology and project-based learning including project proposal writing, problems 
discussion, and development method to committee in order to approve the proposed 
project. 
 

020413//. őėĶĚĚŅĬıŇŏĻļ 1&.-6-1' 
  &Special Project' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ020413/.7ȮĽńĴĴĬŅ 

Prerequisite : 020413109 Seminar 
 ıńĥĬŅőėĶĚĚŅĬĪňŗįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĶŅĵĺŇĝŅĽńĴĴĬŅȮĨŅĴĔĶŃĭĺĬĔŅĶĺŇěńĵŐĸŃőėĶĚĚŅĬŏĮƦĬģŅĬ
ŐĸŃěńħĪŜŅĮĶŇĠĠŅĬŇıĬīƢ 
 Develop processes of senior projects using research development process and 
project-based learning , which have been evaluated from the Seminar class . 
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020413/// ĶŃĭĭģŅĬĕƟŀĴŌĸ 1&1-.-6' 
  &Database Systems' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĶŃĭĭģŅĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬȮĽĳŅĺŃŐĺħĸƟŀĴĕŀĚĶŃĭĭģŅĬĕƟŀĴŌĸȮŐĭĭěŜŅĸŀĚĶŃĭĭ
ģŅĬĕƟŀĴŌĸȮėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭģŅĬĕƟŀĴŌĸȮĳŅļŅĪňŗŒĝƟŒĬĔŅĶĔŜŅľĬħĶŌĮŐĭĭŐĸŃěńħĔŅĶ
ģŅĬĕƟŀĴŌĸȮĪķļġňŐĸŃĔŅĶŒĝƟĚŅĬȮĶŃĭĭěńħĔŅĶģŅĬĕƟŀĴŌĸȮŏĪėĬŇėŐĸŃĺŇīňĔŅĶĺŇŏėĶŅŃľƢŀŀĔŐĭĭĶŃĭĭ
ģŅĬĕƟŀĴŌĸȮĔĶŃĭĺĬĔŅĶıńĥĬŅĶŃĭĭģŅĬĕƟŀĴŌĸȮŐĸŃŐĬĺőĬƟĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭģŅĬĕƟŀĴŌĸŒĬŀĬŅėĨ 
 Principles of database, database environment, database system models, 
mathematics of database; data definition language and data manipulation language, 
theory and application in database; database management systems; techniques and 
methods in database analysis and design; database development processes; trend in 
database technology. 

 
020413//3 ĔŅĶİƗĔĚŅĬȮ&S/UȮœĴƞĬńĭľĬƞĺĵĔŇĨ) /&1&260 ĝńŗĺőĴĚ' 
  &Internship'Ȯ 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮȮĔŅĶěńħĪŜŅĶŅĵĚŅĬĔŅĶİƗĔĚŅĬ 
 Practice in the workplace computer technology, prepare an internship report. 
 
020413114 ŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃŏėĶŊŗŀĚĴŊŀĺńħ  3&0-0-3' 
  &Electronic Device and Instrument' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
ŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĨńĺĨƟŅĬĪŅĬȮĨńĺŏĔŖĭĮĶŃěŋȮœħőŀħȮĪĶŅĬĞňĽŏĨŀĶƢȮœŀĞňȮȮŏĪėőĬőĸĵň

ėŀĴıŇĺŏĨŀĶƢȮľĸńĔĔŅĶĪŜŅĚŅĬĕŀĚŀŋĮĔĶĦƢėŀĴıŇĺŏĨŀĶƢȮĔŅĶĮĶŃĔŀĭŐĸŃĨĶĺěŐĔƟœĕėŀĴıŇĺŏĨŀĶƢŏĪėĬŇė
ĔŅĶĭńħĔĶňȮĔŅĶŒĝƟĴńĸĨŇĴŇŏĨŀĶƢȮŀŀĽĞŇĸőĸĽőėĮȮŏėĶŊŗŀĚĔŜŅŏĬŇħĽńĠĠŅĦȮĔŅĶĮĶŃĔŀĭĺĚěĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ 
 Electronic device, resistor, capacitor, diode, transistor, integrated circuit, 
computer technology, principles of computer device; computer assembly and 
maintenance, soldering technique; using oscilloscope, signal oscillator; Electronic circuit 
assembly. 
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020413201 ŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 1&1-.-4' 
  &Data Communication and Computer Networks Technology' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ020413106 őėĶĚĽĶƟŅĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 

Prerequisite : 020413106 Computer System Organization 
 ĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŗĺœĮȮĨńĺĔĸŅĚŐĸŃŀŋĮĔĶĦƢĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĭĭȮ
ŀĬŅĸŀĔȮĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĭĭħŇěŇĪńĸȮĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĶŃľĺƞŅĚėŀĴıŇĺŏĨŀĶƢĶŃĵŃŒĔĸƟŐĸŃĶŃĵŃœĔĸȮĔŅĶ
ĽƞĚĕƟŀĴŌĸĕŀĚĶŃĭĭŏėĶŊŀĕƞŅĵŐĭĭĨƞŅĚȮŕȮĶŃĭĭŏėĶŊŀĕƞŅĵĪƟŀĚĩŇŗĬȮĔŅĶėĺĭėŋĴŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭ
ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮĮĢŇĭńĨŇĚŅĬŏĔňŗĵĺĔńĭĔŅĶĽŜŅĶĺěŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸĶŃĭĭŏėĶŊŀĕƞŅĵȮŀŀĔŐĭĭĶŃĭĭ
ŏėĶŊŀĕƞŅĵȮĨĶĺěĽŀĭĽŅĵĽńĠĠŅĦŒĬĶŃĭĭŏėĶŊŀĕƞŅĵȮŏĕƟŅľńĺĽŅĵĽńĠĠŅĦŒĬĶŃĭĭŏėĶŊŀĕƞŅĵȮĨĶĺěĽŀĭĔŅĶ
ĪŜŅĚŅĬĕŀĚŀŋĮĔĶĦƢŒĬĝńŘĬħŅĨƟŅĸŇĚėƢ 
 General information communication; intermediaries and equipment for 
communication; analog data communication, digital data communication, 
communication between remote and remote computers; data transmission of various 
types of network systems; local area network; control and design of computer 
networking; operation regarding network survey and data collection; network design; 
cable testing; cable connection;  data link layer operation testing. 
 

0204130.1 ĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶěńħĔŅĶ 3&3-0-6' 
  &Management Information System' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĔŅĶěńħĔŅĶȮŐĬĺėŇħŏĔňŗĵĺĔńĭĽŅĶĽĬŏĪĻȮĔŅĶĮĶŃĴĺĸįĸĽŅĶĽĬŏĪĻȮ
ĶŃĭĭŏŀŖĴœŀŏŀĽȮħňŏŀĽŏŀĽȮŏėħńĭŏĭŇĸĵŌŏŀĽȮŀňŏŀĽŏŀĽȮĶŃĭĭĽŅĶĽĬŏĪĻŐĸŃŀĚėƢĔĶȮŐĸŃĔŅĶěńħĔŅĶȮ
őėĶĚĽĶƟŅĚĕŀĚĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĔŅĶěńħĔŅĶȮĔŅĶĮĶŃŏĴŇĬįĸĶŃĭĭĽŅĶĽĬŏĪĻȮĽĳŅĺŃĔŅĶĦƢĮƤěěŋĭńĬĕŀĚ
ĶŃĭĭĽŅĶĽĬŏĪĻȮĕƟŀěŜŅĔńħĪŅĚĽńĚėĴȮĔŅĶıńĥĬŅĶŃĭĭĽŅĶĽĬŏĪĻŒĬŀĬŅėĨ 
 Management information systems; information concept; information 
processing, magement information system : MIS, Decision Support system :DSS, 
knowledge work system : KWS, expert supporting system : ESS, information system and 
organization, organization of management information system; information system 
evaluation; present situation of information system; social limitation; future development 
of information system. 
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020413206 ŏĪėőĬőĸĵňŏĺŖĭ 3&0-0-3' 
  &Web Technology' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅĕŀĚŏĺŖĭȮŀĚėƢĮĶŃĔŀĭĕŀĚŏĺŖĭȮȮĽĩŅĮƤĨĵĔĶĶĴŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚŏĺŖĭȮ
ĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚĸŌĔĕƞŅĵŏĺŖĭŐĸŃŐĴƞĕƞŅĵŏĺŖĭįƞŅĬŏŀĝĪňĪňıňȮŏĪėőĬőĸĵňĪňŗŒĝƟŒĬĔŅĶıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢ
ĪňŗĮĶŃĴĺĸįĸŒĬħƟŅĬĸŌĔĕƞŅĵŐĸŃŐĴƞĕƞŅĵȮıŊŘĬģŅĬŏĪėőĬőĸĵňĪňŗŒĝƟŒĬĔŅĶıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĪňŗ
ĮĶŃĴĺĸįĸŒĬħƟŅĬŐĴƞĕƞŅĵŏĺŖĭȮıŊŘĬģŅĬŐĸŃĮĶŃőĵĝĬƢĕŀĚĳŅļŅŏŀŖĔĞƢŏŀŖĴŐŀĸŐĸŃŏěĽńĬȮĔŅĶıńĥĬŅĶŃĭĭ
ŏĺŖĭĭĶŇĔŅĶ 
 Web history; web components; web architecture and functions; client-server 
communication via HTTP; development technology of client-side and server-side 
application; basic concept and benefit of xml and JSON; web service development. 
 
020413207 ėŀĴıŇĺŏĨŀĶƢĔĶŅĲƕĔĽƢ 1&0-0-3' 
  &Computer Graphics' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ ĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅĕŀĚėŀĴıŇĺŏĨŀĶƢĔĶŅĲƕĔĽƢȮȮľĸńĔĔŅĶŏĔŇħĳŅıŏėĸŊŗŀĬœľĺȮĔĶŃĭĺĬĔŅĶ
įĸŇĨĽŊŗŀŏŀĬŇŏĴĝńŗĬȮĔġȮ/0ȮĕƟŀĕŀĚĽŊŗŀŏŀĬŇŏĴĝńŗĬȮĽŊŗŀŏŀĬŇŏĴĝńŗĬĽŀĚĴŇĨŇŐĸŃĽŅĴĴŇĨŇȮĳŅıĜŅĵĽŀĚĴŇĨŇŐĸŃ
ĴŋĴĴŀĚĽŅĴĴŇĨŇȮĕńŘĬĨŀĬĔŅĶĽĶƟŅĚĽŊŗŀĽŅĴĴŇĨŇȮĔŅĶĕŉŘĬĶŌĮőĴŏħĸĽŅĴĴŇĨŇőıĸňĔŀĬȮĔŅĶŀŀĔŐĭĭĭŋėĸŇĔĕŀĚĨńĺ
ĸŃėĶȮĔŅĶĕŉŘĬĶŌĮőĴŏħĸěŅĔĳŅıĜŅĵȮįŇĺŐĸŃĔŅĶŒĽƞįŇĺȮĝĬŇħĕŀĚŐĽĚŐĸŃŏĚŅŐĸŃĔŅĶěńħŐĽĚȮĔŅĶĔŜŅľĬħėňĵƢ
ŏĲĶĴȮĔŅĶĽĶƟŅĚĔŅĶŏėĸŊŗŀĬœľĺőħĵŒĝƟŏĽƟĬȮĔŅĶĽĶƟŅĚĔŅĶŏėĸŊŗŀĬœľĺěŅĔĨńĺĕńĭĨńĺĨŅĴȮőėĶĚĽĶƟŅĚĔŅĶ
ŏėĸŊŗŀĬœľĺŐĭĭėŜŅĬĺĦœĮĕƟŅĚľĬƟŅŐĸŃŐĭĭĵƟŀĬĔĸńĭȮȮĔŅĶŒĽƞőėĶĚĔĶŃħŌĔȮĔŅĶŏĶĬŏħŀĶƢȮĔŅĶĞƟŀĬĳŅıŏŀĬŇ
ŏĴĝńŗĬĔńĭĺŇħňőŀȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĽŊŗŀėĺŅĴěĶŇĚŏĽĴŊŀĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪŜŅĽŊŗŀĽŅĴĴŇĨŇħƟĺĵŏėĶŊŗŀĚıŇĴıƢĽŅĴĴŇĨŇȮ
ŏıŊŗŀŒĝƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĬĔŅĶĻŉĔļŅ 
 History of computer graphics, principle of animation; 12 rules of animation; 
2d animation and 3d animation; orthographic view and perspective view; basic 3d 
modeling with polygon; character design; 3d modeling from 2d image; surface and 
texturing and mapping; light and light setting; key frame animation; path animation; driver 
driven animation; forward kinematic and inverse kinematic; rigging; rendering; camera 
mapping; application in virtual reality and 3d printing for education. 
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020413208 ŏľĴŊŀĚĕƟŀĴŌĸ 3&3-0-6' 
  &Data Mining' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮĮĶŃŏĳĪĕŀĚĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮėĸńĚĕƟŀĴŌĸȮĽĩŅĮƤĨĵĔĶĶĴȮ
ĕŀĚĶŃĭĭĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸȮȮĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮĔŅĶĭĶĶĵŅĵĸńĔļĦŃĕŀĚĕƟŀĴŌĸȮĔŅĶėƟĬľŅĔġĕŀĚ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸȮŐĸŃĔŅĶĪŜŅĬŅĵȮĔŅĶěńħĔĸŋƞĴĕƟŀĴŌĸȮĔŅĶĪŜŅŏľĴŊŀĚ
ĕƟŀĴŌĸĪňŗĴňėĺŅĴĞńĭĞƟŀĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏľĴŊŀĚĕƟŀĴŌĸȮŐĬĺőĬƟĴĕŀĚĔŅĶĪŜŅŏľĴŊŀĚĕƟŀĴŌĸ 
 Data mining; data types in data mining; data warehouse; architecture of 
data mining system; data preparation; data exploration; data association analysis; data 
classification and prediction; data clustering; mining of complicated data; data mining 
applications; data mining trends. 
 

020413211 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 1&1-.-4' 
  &Software Engineering' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ľĸńĔĔŅĶĺŇĻĺĔĶĶĴĞŀĲŐĺĶƢȮĪķļġňŐĭĭěŜŅĸŀĚĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮőėĶĚĔŅĶŐĸŃĔŅĶ
ĭĶŇľŅĶőėĶĚĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢȮĔŅĶĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭŐĸŃĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢőħĵŒĝƟŏĪėĬŇėŏĝŇĚ
őėĶĚĽĶƟŅĚȮĔŅĶĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭŐĸŃĔŅĶıńĥĬŅőħĵŒĝƟŏĪėĬŇėŏĝŇĚĺńĨĩŋȮŏėĶŊŗŀĚĴŊŀĪŅĚħƟŅĬĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢȮĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢȮėŋĦĳŅıĕŀĚĞŀĲĨƢŐĺĶƢŐĸŃĔŅĶıńĥĬŅȮĽĳŅĺŃŐĺħĸƟŀĴĕŀĚĔŅĶıńĥĬŅ
ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 
 Principle of software engineering; theory of computer engineering models; 
software development project and management; software analysis; design and 
development using structural techniques and object-oriented techniques; software 
engineering case tools; software testing; software quality and development; software 
engineering development environment. 
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020413214 ĶŃĭĭİƤĚĨńĺŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 1&2-2-5' 
  &Embedded Systems and Internet of Things' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ020413216ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭœĴőėĶőĮĶŏĞĽŏĞŀĶƢŐĸŃ

œĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 
Prerequisite : 020413216  Microprocessor and Microcontroller System for Application 

 ĮĶŃŏĳĪĕŀĚĶŃĭĭİƤĚĨńĺȮĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭİƤĚĨńĺĨƞŅĚȮŕȮĔŅĶėĺĭėŋĴėŀĴıŇĺŏĨŀĶƢœĮ
ŏĝŊŗŀĴĨƞŀŀŋĮĔĶĦƢĳŅĵĬŀĔőħĵŒĝƟĝƞŀĚŏĝŊŗŀĴĨƞŀŐĭĭŀĬŋĔĶĴŐĸŃŐĭĭĕĬŅĬěŅĔėŀĴıŇĺŏĨŀĶƢȮĔŅĶŏĝŊŗŀĴőĵĚ
ėŀĴıŇĺŏĨŀĶƢŏĕƟŅĔńĭĺĚěĶĳŅĵĬŀĔŏıŊŗŀŐĮĸĚĽńĠĠŅĦœĮŒĝƟĔńĭĺĚěĶœĲĲƚŅŒĬĔŅĶėĺĭėŋĴŏėĶŊŗŀĚěńĔĶĨƞŅĚȮŕȮ
ėĺŅĴľĴŅĵĕŀĚŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚȮŐĬĺőĬƟĴĪŅĚŏĪėőĬőĸĵňĪňŗĽĬńĭĽĬŋĬŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚȮ
įĸĔĶŃĪĭěŅĔŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚĪňŗĴňĨƞŀĽńĚėĴȮĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚĞŀĲĨƢŐĺĶƢŐĸŃŁŅĶƢħŐĺĶƢĕŀĚ
ŀŋĮĔĶĦƢŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚȮĶŃĭĭŏėĶŊŀĕƞŅĵĽŜŅľĶńĭŀŋĮĔĶĦƢŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 
 Types of embedded systems; functions of embedded system; computer 
interface control via serial and parallel ports; computer interface to control machinerie; 
definition of internet of things; state the technological trends which have led to IotT; 
impact of IoT on society; interaction between software and hardware in an IoT device; 
structure of the network for IoT. 
   
020413215 ĮƤĠĠŅĮĶŃħŇļģƢ 1&1-.-6' 
  &Artificial Intelligence' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĺŇīňĔŅĶėƟĬľŅĕƟŀĴŌĸȮĔŅĶŐĔƟœĕĮƤĠľŅȮĔŅĶŒľƟŏľĨŋįĸŐĸŃĔŅĶŀĬŋĴŅĬȮĔŅĶŐĪĬŀĚėƢėĺŅĴĶŌƟȮȮ
ėĺŅĴœĴƞŐĬƞĬŀĬȮĶŃĭĭįŌƟŏĝňŗĵĺĝŅĠȮĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚěńĔĶȮőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴȮȮȮĔŅĶĮĶŃĴĺĸįĸ
ĳŅļŅīĶĶĴĝŅĨŇȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĮƤĠĠŅĮĶŃħŇļģƢ 
 Search algorithm; problem solving; reasoning and inference; knowledge 
representation; uncertainty; expert system, machine learning; artificial neural network; 
genetic algorithm; natural language processing; artificial intelligence application. 
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0204130/4 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭœĴőėĶőĮĶŏĞĽŏĞŀĶƢŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 1&0-0-3' 
  &Microprocessor and Microcontroller System for Application' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ020413102  ĺĚěĶħŇěŇĪńĸ 

Prerequisite  : 020413102 Digital Circuits 
 ĽĩŅĮƤĨĵĔĶĶĴĕŀĚœĴőėĶėŀĴıŇĺŏĨŀĶƢȮĽĩŅĮƤĨĵĔĶĶĴĕŀĚœĴőėĶőĮĶŏĞĽŏĞŀĶƢȮ
ĽĩŅĮƤĨĵĔĶĶĴĕŀĚœĴőėĶėŀĬőĪĶĸŏĸŀĶƢĔŅĶŏĝŊŗŀĴĨƞŀĔńĭľĬƞĺĵėĺŅĴěŜŅȮĔŅĶŏĝŊŗŀĴĨƞŀĔńĭŀŋĮĔĶĦƢŀŇĬıŋĪ-
ŏŀŅĪƢıŋĪȮĝŋħėŜŅĽńŗĚȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĳŅļŅŐŀĽŏĞĴĭĸňȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĳŅļŅĞňȮĨńĺĬńĭĨńĺěńĭŏĺĸŅȮĔŅĶ
ŀŇĬŏĨŀĶƢĶńıȮȮĔŅĶŐĮĸĚĽńĠĠŅĦŐŀĬŃĸŀĔŏĮƦĬħŇěŇĪńĸŐĸŃĔŅĶŐĮĸĚĽńĠĠŅĦħŇěŇĪńĸŏĮƦĬŐŀĬŃĸŀĔȮĶŃĭĭ
œĴőėĶėŀĴıŇĺŏĨŀĶƢĪńŗĺȮŕȮœĮȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 
 Microcomputer architecture; microprocessor architecture; microcontroller 
architecture; memory connection interface; peripheral devices interface; instruction set; 
assembly language programming; c language programming; counter; timer and interrupts; 
analog to digital conversion and digital to analog conversion; general microcomputer 
system; application of microprocessor. 
 
020413222 ĔŅĶıńĥĬŅőĮĶŐĔĶĴĭĬŀŋĮĔĶĦƢŏėĸŊŗŀĬĪňŗ 1&0-0-3' 
  &Mobile Application Development' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ020413105ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋ 

Prerequisite  : 020413105 Object oriented Programming 
 ľĸńĔĔŅĶĕŀĚőĮĶŐĔĶĴĭĬŀŋĮĔĶĦƢŏėĸŊŗŀĬĪňŗȮėŀĴőıŏĬĬĪƢŐĸŃĔŅĶĽĶƟŅĚĽƞĺĬĨŇħĨƞŀįŌƟŒĝƟȮĔŅĶ
ıŇĽŌěĬƢĨńĺĨĬŐĸŃěŜŅĔńħĽŇĪīŇśȮĔŅĶŒĝƟĚŅĬģŅĬĕƟŀĴŌĸŐĭĭŏĶňĵĸœĪĴƢȮĔŅĶŐĽħĚįĸĕƟŀĴŌĸȮĔŅĶĨŇħĨƞŀĔńĭ        
ŏĺŖĭŏŀıňœŀȮȮĔŅĶěŜŅĸŀĚŏıŊŗŀĪħĽŀĭŐĸŃŐĔƟœĕĭĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮĕƟŀėŜŅĬŉĚĩŉĚħƟŅĬėĺŅĴĴńŗĬėĚȮĔŅĶİƗĔ
ĮĢŇĭńĨŇȮĽĶƟŅĚőĮĶŐĔĶĴĮĶŃĵŋĔĨƢħƟĺĵĳŅļŅőĮĶŐĔĶĴȮĔŅĶĪħĽŀĭĔŅĶĪŜŅĚŅĬŐĸŃŐĔƟœĕőĮĶŐĔĶĴ 
 Concepts of program on mobile devices; components and graphical user 
interface creation; authentication and authorization; use of realtime database; data 
representation; web api; simulation on computer for testing and debugging; security 
consideration; application programming pratice; testing and debugging. 
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020413223 ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵœĞŏĭŀĶƢ 3&3-0-6' 
  &Cybersecurity'Ȯ 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĳŅıĶĺĴĕŀĚĮƤĠľŅėĺŅĴĮĸŀħĳńĵŒĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮĳńĵŀńĬĨĶŅĵĪňŗĴňįĸĨƞŀėĺŅĴ
ĮĸŀħĳńĵȮŀŅĝĠŅĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮĔŅĶĺńħĶŃħńĭėĺŅĴĮĸŀħĳńĵȮĔŅĶĮƚŀĚĔńĬľŅĵĬŃĪňŗŏĔŇħěŅĔĳńĵ
īĶĶĴĝŅĨŇȮĔŅĶėĺĭėŋĴĔŅĶŏĕƟŅĩŉĚȮĔŅĶŀŀĔŐĭĭĶŃĭĭėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĕŀĚĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅ
ħƟŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĕŀĚĕƟŀĴŌĸȮĔŅĶĺŅĚŐįĬĔĶĦňĜŋĔŏĜŇĬŐĸŃĔŅĶĔŌƟėĺŅĴŏĽňĵľŅĵȮĔŅĶėĺĭėŋĴŐĸŃ
ĶńĔļŅėĺŅĴĮĸŀħĳńĵĕŀĚĶŃĭĭėĺŅĴĮĸŀħĳńĵĕŀĚŁŅĶƢħŐĺĶƢȮėĺŅĴĮĸŀħĳńĵĕŀĚĞŀĲĨƢŐĺĶƢȮŐĸŃŏĪėĬŇė
ĔŅĶŏĕƟŅĶľńĽŐĸŃĩŀħĶľńĽȮĔŅĶŒľƟėŜŅĮĶŉĔļŅ-ŐĬŃĬŜŅŏĔňŗĵĺĔńĭėĺŅĴĮĸŀħĳńĵĕŀĚĕƟŀĴŌĸŒĬŀĚėƢĔĶȮĮĢŇĭńĨŇĚŅĬ
ŏĔňŗĵĺĔńĭĔŅĶĨńŘĚėƞŅėĺŅĴĮĸŀħĳńĵŒĬŀŋĮĔĶĦƢŏėĶŊŀĕƞŅĵȮŀŀĔŐĭĭŐĸŃĨŇħĨńŘĚĶŃĭĭėĺŅĴĮĸŀħĳńĵȮĔŅĶ
ėĺĭėŋĴŐĸŃĶńĔļŅėĺŅĴĮĸŀħĳńĵĕŀĚĶŃĭĭĽŅĶĽĬŏĪĻȮĨĶĺěĽŀĭėĺŅĴĮĸŀħĳńĵĕŀĚĶŃĭĭœĞŏĭŀĶƢ 
 Overview of security problems on computer system; threats of computer 
security; computer crimes; computer security evaluation; prevention of natural disaster; 
access control; designing information security system; analysis of information security 
problems; planning for emergency and damage recovery; security control of hardware 
and software; encryption and decryption techniques. Consultation and advice on data 
security in organizations. Perform operations related to security configuration on network 
devices. Design and installation of security systems; control and security of cyber security 
system audit. 
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020413232Ȯ ĮĢŇĭńĨŇĔŅĶĽŀĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĻŉĔļŅȮ1  6(320ȮĝńŗĺőĴĚ) 
  (Teaching Practice in Computer Technology in Educational Institute I) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
  Prerequisite : Permitted from Department 
 ĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌŒĬĽŅĕŅĺŇĝŅőħĵĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴň
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮĴňěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌĨŅĴĕƟŀĭńĚėńĭĕŀĚėŋĶŋĽĳŅȮĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬħƟĺĵěŇĨ
ĺŇĠĠŅĦŐľƞĚėĺŅĴŏĮƦĬėĶŌȮȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬȮŏŀŅŒěŒĽƞŐĸŃĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚįŌƟŏĶňĵĬŐĨƞĸŃĭŋėėĸȮ
ĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒľƟįŌƟŏĶňĵĬŏĮƦĬįŌƟŏĶňĵĬĶŌƟŐĸŃįŌƟĽĶƟŅĚĬĺńĨĔĶĶĴȮıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĮĶŃıķĨŇĨĬ
ŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňȮĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮŐĸŃŏĮƦĬıĸŏĴŊŀĚħňȮĔŅĶěńħĪŜŅŐįĬĔŅĶĽŀĬŐĸŃěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĪňŗŏĬƟĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬĨŅĴėĺŅĴĩĬńħȮŐĸŃėĺŅĴĽĬŒěȮŒľƟĴňĮƤĠĠŅĶŌƟėŇħȮĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮŐĸŃĴň
ėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮěńħĪŜŅĽŊŗŀĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃ
ĻŅĽĨĶƢĔŅĶĽŀĬŏıŊŗŀŀŀĔŐĭĭěńħŐĸŃĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟŒľƟŏľĴŅŃĽĴĔńĭĽŅĕŅĺŇĝŅŏŀĔȮĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬ
ĴňėĺŅĴĽŋĕȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬŏĔŇħĔĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚőħĵĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵň
ħŇěŇĪńĸľĶŊŀĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮĔŅĶĮĢŇĭńĨŇĚŅĬĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢ
ŐĸŃėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬŒĬĔŅĶĺŅĚŐįĬŐĸŃŐĔƟĮƤĠľŅįŌƟŏĶňĵĬŒľƟĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢȮȮ
ĽĶƟŅĚŏėĶŊŀĕƞŅĵėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĔėĶŀĚŐĸŃĝŋĴĝĬŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗėŋĦĳŅıĕŀĚįŌƟŏĶňĵĬȮĔŅĶĺŇěńĵ
ŒĬĝńŘĬŏĶňĵĬȮĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚ
œħƟŀĵƞŅĚĝńħŏěĬȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢȮĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬ
ĽŃĪƟŀĬĔĸńĭ (AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ
&PLC) ŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĪńĬĽĴńĵŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶ
ŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŐĸŃĔŅĶŐĭƞĚĮƤĬėĺŅĴĶŌƟįƞŅĬĔŅĶĽńĴĴĬŅĔŅĶĻŉĔļŅĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸȮŐĬŃĬŜŅŀĵƞŅĚ
ŒĔĸƟĝŇħěŅĔŀŅěŅĶĵƢĬŇŏĪĻ 

Performing of teacher duty in major field in institution; behaving as a role 
model, morality and ethics; having professional ethics for teacher under rule of teachers 
council of Thailand; determination for learner development with teacher spirit; 
promoting learning, paying attention to and accepting differences of each learner;  
inspiring learner to be a curious person and innovators; self-improvement to be 
knowledgeable, behaving as a role model behavior, having morality and ethics and being 
a good citizen; creation of teaching plan, teaching and learning management focusing on 
learner development according to their aptitude and interest enhancing intelligence, 
thinking, innovation and happiness in learning; creating teaching media; learning 
measurement and evaluation; creating learning atmosphere suitable for major subject;  
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ncpdmpkgleȮȮmrfcpȮ_qqgelcbȮbsrw9Ȯamppm`mp_rgmlȮugrfȮjc_plcpŲqȮn_pclrȮ_lbȮamkkslgrwȮdmpȮ
planning and problem solving; learner development research; innovation creation and 
digital technology application;Ȯresearch creation in classroom according to research 
method, clearly feedback of self-improvement; participating in career development 
activity; cultural and local wisdom conserving program, reflecting institution learning 
result using After Action Review (AAR) for individual and Personal Learning Community 
(PLC) form;Ȯself-development for knowledgeable, modern and up to date;  knowledge 
exchange and sharing through educational seminar under close supervision by advisor. 
   
020413233 ĮĢŇĭńĨŇĔŅĶĽŀĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĻŉĔļŅȮ0  ȮȮȮȮȮ6(320ĝńŗĺőĴĚ) 
 (Teaching Practice in Computer Technology in Educational Institute II) 
 ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ020413232ȮĮĢŇĭńĨŇĔŅĶĽŀĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĻŉĔļŅȮ/ 

Prerequisite  : 020413232 Teaching Practice in Technology Computer in  
        Educational Institute I 

  ĮĢŇĭńĨŇľĬƟŅĪňŗėĶŌŒĬĽŅĕŅĺŇĝŅőħĵĔŅĶĽŀĬŒĬĽĩŅĬĻŉĔļŅȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňĴň
ėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮĴňěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌĨŅĴĕƟŀĭńĚėńĭĕŀĚėŋĶŋĽĳŅȮĴŋƞĚĴńŗĬıńĥĬŅįŌƟŏĶňĵĬħƟĺĵěŇĨ
ĺŇĠĠŅĦŐľƞĚėĺŅĴŏĮƦĬėĶŌȮȮĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬȮŏŀŅŒěŒĽƞŐĸŃĵŀĴĶńĭėĺŅĴŐĨĔĨƞŅĚĕŀĚįŌƟŏĶňĵĬŐĨƞĸŃĭŋėėĸȮ
ĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒľƟįŌƟŏĶňĵĬŏĮƦĬįŌƟŏĶňĵĬĶŌƟŐĸŃįŌƟĽĶƟŅĚĬĺńĨĔĶĶĴȮıńĥĬŅĨĬŏŀĚŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĮĶŃıķĨŇĨĬ
ŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňȮĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮŐĸŃŏĮƦĬıĸŏĴŊŀĚħňȮĔŅĶěńħĪŜŅŐįĬĔŅĶĽŀĬŐĸŃěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬĪňŗŏĬƟĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬĨŅĴėĺŅĴĩĬńħȮŐĸŃėĺŅĴĽĬŒěȮŒľƟĴňĮƤĠĠŅĶŌƟėŇħȮĴňėĺŅĴŏĮƦĬĬĺńĨĔĶȮŐĸŃĴň
ėĺŅĴĽŋĕŒĬĔŅĶŏĶňĵĬȮěńħĪŜŅĽŊŗŀĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĻŅĽĨĶƢ
ĔŅĶĽŀĬŏıŊŗŀŀŀĔŐĭĭŐĸŃěńħĔŇěĔĶĶĴŏıŊŗŀĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟŒľƟŏľĴŅŃĽĴĔńĭĽŅĕŅĺŇĝŅŏŀĔȮĽƞĚŏĽĶŇĴ
ŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĽŋĕěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬŏĔŇħĔĶŃĭĺĬĔŅĶėŇħĕńŘĬĽŌĚőħĵĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňħŇěŇĪńĸľĶŊŀĬĺńĨĔĶĶĴĪŅĚĔŅĶĻŉĔļŅĪňŗĪńĬĽĴńĵȮĔŅĶĮĢŇĭńĨŇĚŅĬĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĪŜŅĚŅĬŏĮƦĬ
ĪňĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃĶƞĺĴĔŇěĔĶĶĴıńĥĬŅĺŇĝŅĝňıȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶıńĥĬŅŐĸŃĽƞĚŏĽĶŇĴľĸńĔĽŌĨĶŒĬ
ĽĩŅĬĻŉĔļŅȮĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶŏĶňĵĬĶŌƟȮĺŇěńĵȮĽĶƟŅĚĬĺńĨĔĶĶĴȮŐĸŃĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňħŇěŇĪńĸŏıŊŗŀĔŅĶĭĶŇľŅĶěńħĔŅĶŒľƟŏĔŇħĮĶŃőĵĝĬƢĨƞŀĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮħŌŐĸȮĝƞĺĵŏľĸŊŀȮıńĥĬŅȮ
ŐĸŃĶŅĵĚŅĬįĸĔŅĶıńĥĬŅįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸŀĵƞŅĚŏĮƦĬĶŃĭĭȮěńħĪŜŅĺŇěńĵŒĬĝńŘĬŏĶňĵĬŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮ
ħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĽŃĪƟŀĬįĸĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĔńĭĨĬŏŀĚœħƟŀĵƞŅĚ
ĝńħŏěĬěŅĔĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĝňıȮőėĶĚĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚȮĔńĭĔŅĶ
ĽƞĚŏĽĶŇĴȮŀĬŋĶńĔļƢĺńĥĬīĶĶĴȮŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬŐĸŃĬŜŅįĸěŅĔĔŅĶŏĶňĵĬĶŌƟŒĬĽĩŅĬĻŉĔļŅœĮĮĶŃŏĴŇĬȮ
ĽŃĪƟŀĬĔĸńĭȮ&AAR) ŏĮƦĬĶŅĵĭŋėėĸŐĸŃĶƞĺĴŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟĶƞĺĴĔńĬŒĬĶŌĮŐĭĭĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&PLC) 
ŏıŊŗŀŏĕƟŅĩŉĚĭĶŇĭĪĕŀĚĝŋĴĝĬŐĸŃĽŅĴŅĶĩŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴŐĨĔĨƞŅĚĪŅĚĺńĥĬīĶĶĴȮěńħĪŜŅŐĲƚĴ
ĽŃĽĴĚŅĬȮĔŅĶŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟȮŐĸŃŐĭƞĚĮƤĬėĺŅĴĶŌƟŒĬĔŅĶĽńĴĴĬŅĔŅĶĻŉĔļŅȮĔŅĶĽĶŋĮįĸĮĢŇĭńĨŇĔŅĶĽŀĬȮ
ŏıŊŗŀıńĥĬŅėĺŅĴŏĮƦĬėĶŌĴŊŀŀŅĝňıȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸȮŐĬŃĬŜŅŀĵƞŅĚŒĔĸƟĝŇħěŅĔŀŅěŅĶĵƢĬŇŏĪĻȮȮ 
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Performing of teacher duty in major fieldȮin institution; behaving as a role 
model, morality and ethics; having professional ethics for teacher under rule of teachers 
council of Thailand; determination for learner development with teacher spirit; promoting 
learning, paying attention to and accepting differences of each learner;   Inspiring learners 
to be a curious person and innovators; self-improvement to be knowledgeable, behaving 
as a role model, having morality and ethics and being a good citizen; creation of teaching 
plan, teaching and learning management focusing on learner development according to 
their aptitude and interest enhancing intelligence, thinking, innovation and happiness in 
learning; creating teaching media; learning measurement and evaluation; creating learning 
atmosphere suitable for major subject;  performing  other assigned duty; corroboration 
ugrfȮ jc_plcpŲqȮ n_pclrȮ _lbȮ amkkslgrwȮ dmpȮ nj_llgleȮ _lbȮ npm`jckȮ qmjtgle9Ȯ jc_plcpȮ
development research; innovation creation and digital technology application; research 
creation in classroom according to research method, clearly feedback of self-
improvement; participating in career development activity; cultural and local wisdom 
conserving program, reflecting institution learning result using After Action Review (AAR) 
for individual and Personal Learning Community (PLC) form;Ȯself-development for 
knowledgeable, modern and up to date;  knowledge exchange and sharing through 
educational seminar under close supervision by advisor. 
 

020413313 ėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĻŉĔļŅ 1&0-0-3' 
  &Computer for Education' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟėŀĴıŇĺŏĨŀĶƢĝƞĺĵŒĬĔŅĶěńħĔŅĶĻŉĔļŅŒĬħƟŅĬĨƞŅĚȮŕȮȮĶŌĮŐĭĭĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬħƟĺĵėŀĴıŇĺŏĨŀĶƢȮĔŅĶĺŇŏėĶŅŃľƢŏĬŊŘŀľŅȮĔŅĶŀŀĔŐĭĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶŏĨĶňĵĴĺńĽħŋĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮĔŅĶěńħĪŜŅŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸįƞŅĬĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮĔŅĶŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĝƞĺĵŒĬ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶĶŅĵĚŅĬįĸħƟĺĵĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
 Application of computer for education management; teaching and learning 
model by computer; content analysis; instructional design;  teaching and learning 
material preparation; information creation and presentation on computer system; 
teaching and learning evaluation using computer program; data analysis and report on 
computer system. 
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040003004 ĔĶŃĭĺĬĔŅĶėŇħŏĝŇĚŀŀĔŐĭĭ 1&1-.-4' 
  &Design Thinking' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8ȮœĴƞĴň 

Prerequisite : None 
 ĔĶŃĭĺĬĔŅĶėŇħŏĝŇĚŀŀĔŐĭĭĕŀĚĬńĔŀŀĔŐĭĭĪňŗŒĝƟŒĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢȮĭĶŇĔŅĶŐĸŃĔĸ
ĵŋĪīƢŒľƟŏĮƦĬĬĺńĨĔĶĶĴȮĔŅĶŀŀĔŐĭĭĪňŗĴňĴĬŋļĵƢŏĮƦĬĻŌĬĵƢĔĸŅĚįƞŅĬĔĶŃĭĺĬĔŅĶĨƞŅĚȮŕȮœħƟŐĔƞȮĔŅĶŏĕƟŅŒěŀĵƞŅĚ
ĸŉĔĞŉŘĚȮĔŅĶĬŇĵŅĴŐĸŃĨňĔĶŀĭĮƤĠľŅȮĔŅĶĶŃħĴėĺŅĴėŇħȮĔŅĶĽĶƟŅĚĨƟĬŐĭĭŐĸŃĔŅĶĪħĽŀĭȮĔŅĶĪŜŅĚŅĬŏĮƦĬ
ĪňĴŐĸŃĽĳŅıŐĺħĸƟŀĴŒĬĔŅĶĪŜŅĚŅĬĪňŗĽĬńĭĽĬŋĬėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢŐĸŃŐĬĺėĺŅĴėŇħ 
 Design thinking for Designerto develop products, services and strategies to 
innovations, Human-centered design via following process: Empathy, Define, Ideate, 
Prototype, and Test. Team-working and working environment to support creativity and 
ideas. 
 
040203100 ėĦŇĨĻŅĽĨĶƢĪńŗĺœĮ 1&1-.-4' 
  &General Mathematics' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8ȮœĴƞĴň 

Prerequisite : None 
 őėĶĚĽĶƟŅĚŏĝŇĚėĦŇĨĻŅĽĨĶƢȮȮŏľĨŋįĸŏĝŇĚŀŋĮĬńĵŐĸŃĬŇĶĬńĵȮȮĔŅĶŀƟŅĚŏľĨŋįĸȮȮŐĸŃėĺŅĴ
ĽĴŏľĨŋĽĴįĸȮĶŃĭĭıŇĔńħĜŅĔŐĸŃĶŃĭĭıŇĔńħŏĝŇĚĕńŘĺȮĲƤĚĔƢĝńĬĴŌĸģŅĬȮŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃŀĬŋıńĬīƢȮȮ
ĸŜŅħńĭŐĸŃŀĬŋĔĶĴȮȮĪķļġňĔĶŅĲŏĭŊŘŀĚĨƟĬȮȮėĦŇĨĻŅĽĨĶƢħƟŅĬĔŅĶŏĚŇĬȮĔŅĶĮĶŃĵŋĔĨƢĪňŗŏĸŊŀĔŒľƟĽŀħėĸƟŀĚ 
ĔńĭŏĬŊŘŀľŅĕƟŅĚĨƟĬ 
 Mathematical structure, inductive and deductive reasoning, 
arguments and their validity, rectangular and polar coordinate systems, elementary 
functions, rates of change and derivatives, sequences and series, introduction to 
graph theory, mathematics of finance, applications of selected topics, 
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080103001 ĳŅļŅŀńĚĔķļȮ1 3&3-0-6' 
  &English I' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮŐĸŃĔŅĶŏĕňĵĬȮĔŅĶĽŊŗŀĽŅĶŒĬĚŅĬŐĸŃĔŇěĺńĨĶĮĶŃěŜŅĺńĬŐĭĭ
ĚƞŅĵĔŅĶŀƞŅĬĵƞŀľĬƟŅŐĭĭĽńŘĬȮĔŅĶŏĕňĵĬĮĶŃőĵėȮŐĸŃĔŅĶİƗĔĳŅļŅĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨŏıŇŗĴŏĨŇĴ 
 Listening, speaking, reading and writing skills; communicating in simple and 
routinetasks; reading short passages; writing sentences; and additional online practice. 

 
080103002 ĳŅļŅŀńĚĔķļȮ2 3&3-0-6' 
  &English II' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ080103001 ĳŅļŅŀńĚĔķļȮ1ȮľĶŊŀȮįĸĽŀĭȮPlacement Test ĨńŘĚŐĨƞȮȮȮ

 ĶƟŀĵĸŃȮ6.ȮĕŉŘĬœĮ 
Prerequisite  : 080103001 English IȮor Placement Test score of 6.#Ȯor 
 higher 

 ĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬȮŐĸŃĔŅĶŏĕňĵĬȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŐĽħĚėĺŅĴėŇħŏľŖĬȮȮȮȮȮ
ŒĬľƟĺĕƟŀĪňŗėŋƟĬŏėĵȮĔŅĶŀƞŅĬĭĪėĺŅĴĪňŗĵŅĺĕŉŘĬȮĔŅĶŏĕňĵĬĮĶŃőĵėėĺŅĴĞƟŀĬȮŐĸŃĵƞŀľĬƟŅŀĵƞŅĚĚƞŅĵȮŐĸŃĔŅĶ
İƗĔĳŅļŅĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨŏıŇŗĴŏĨŇĴ 

Listening, speaking, reading and writing skills; communicating and giving 
opinionson familiar topics; reading long passages; writing complex sentences and simple 
paragraphs; andȮadditional online practice. 

 
080103018 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĪŜŅĚŅĬ 3&3-0-6' 
  &English for Work) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8Ȯ.6./.1..0ȮĳŅļŅŀńĚĔķļȮ0ȮľĶŊŀȮ.6./.1.40ȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮ0 

Prerequisite: .6./.1..0ȮEnglish II or .6./.1.40ȮPractical English II 
 ĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĪŜŅĚŅĬȮĔŅĶĽĴńėĶĚŅĬȮĔŅĶĽńĴĳŅļĦƢĚŅĬȮĔŅĶĨƟŀĬĶńĭįŌƟŏĵňŗĵĴĝĴȮ
ĔŅĶĽĬĪĬŅĪŅĚőĪĶĻńıĪƢȮĔŅĶĬńħľĴŅĵȮĔŅĶŀīŇĭŅĵĽŇĬėƟŅŐĸŃĭĶŇĔŅĶĕŀĚĭĶŇļńĪȮĔŅĶħŅŏĬŇĬĔŅĶĮĶŃĝŋĴȮ
ĔŅĶŏěĶěŅĨƞŀĶŀĚȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĮĢŇĭńĨŇĚŅĬȮĔŅĶŏħŇĬĪŅĚŏıŊŗŀīŋĶĔŇě 
 Language skills for work, job applications, job interviews; welcoming visitors,Ȯ
telephoning, making appointments, describing company products and services, running 
meetings,Ȯnegotiations, performance reviews, business travel. 
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080103012   ĔŅĶĽĬĪĬŅĳŅļŅŀńĚĔķļ 3&3-0-6' 
  (English Conversation) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8Ȯ080103002ȮĳŅļŅŀńĚĔķļȮ2ȮľĶŊŀȮ080103062ȮĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮ2 

Prerequisite: 080103002 English II or 080103062 Practical English II 
 ĪńĔļŃĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļ őħĵŏĬƟĬĔŅĶıŌħ ĔŅĶĲƤĚ ŐĸŃĔŅĶŀŀĔŏĽňĵĚ ĔŅĶĽĬĪĬŅ 
ĳŅļŅŀńĚĔķļŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚŕ ŒĬĝňĺŇĨĮĶŃěŅĺńĬ 
 English communication skills with an emphasis on speaking, listening, and 
pronunciation; functional languages in daily conversation. 
 

080103061 ĔŅĶŒĝƟĳŅļŅŀńĚĔķļ 1 3&3-0-6' 
  &Practical English I' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
ĔŅĶĭŌĶĦŅĔŅĶĪńĔļŃȮĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬȮĮĶŃĔŀĭħƟĺĵőėĶĚĽĶƟŅĚȮĶŌĮ

ĮĶŃőĵėıŊŘĬģŅĬȮėŜŅĻńıĪƢŐĸŃĔŅĶŀƞŅĬĭĪėĺŅĴĽńŘĬŕȮȮĪńĔļŃĔŅĶĽŊŗŀĽŅĶıŊŘĬģŅĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Integrated skills of listening, speaking, reading and writing with basic 

sentence structures, vocabulary and short passages, basic communication skills for 
everyday life. 
 
080103062   ĔŅĶŒĝƟĳŅļŅŀńĚĔķļ 2 3&3-0-6' 
  &Practical English II' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8Ȯ080103061  ĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮ/ȮľĶŊŀ įĸĽŀĭ Placement Test  ȮȮȮ

 ĨńŘĚŐĨƞĶƟŀĵĸŃ 80 ĕŉŘĬœĮ 
Prerequisite  : 080103061 Practical English IȮor Placement Test score of 
 6.#Ȯor higher 

 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶŀƞŅĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĭŌĶĦŅĔŅĶ
œĺĵŅĔĶĦƢȮėŜŅĻńıĪƢȮŐĸŃĔŅĶŒĝƟĳŅļŅŒĬĽĩŅĬĔŅĶĦƢĪňŗľĸŅĔľĸŅĵȮĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶ 
 Integrated skills of listening, speaking, writing and reading for daily life, 
integrating grammar, vocabulary, and functions in varieties of situations, developing 
competence in English communication. 
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080203907 īŋĶĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
  &Business for Everyday Life) 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ėĺŅĴĽŜŅėńĠĕŀĚīŋĶĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĽĳŅıŐĺħĸƟŀĴĪŅĚīŋĶĔŇěȮĶŌĮŐĭĭĕŀĚĔŅĶĮĶŃĔŀĭ
īŋĶĔŇěȮĭĪĭŅĪŐĸŃľĬƟŅĪňŗĪŅĚīŋĶĔŇěȮĔŅĶěńħĔŅĶĕƟŀĴŌĸŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪŅĚīŋĶĔŇěȮěĶŇĵīĶĶĴĪŅĚīŋĶĔŇě
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 
 Importance of business in everyday life, business environment, forms of 
business,Ȯusiness roles, business information technology management, business ethics 
and socialȮresponsibility. 

 
080303503 ŐĭħĴŇĬĨńĬ 1&0-2-1' 
  &Badminton' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĮĶŃĺńĨŇĕŀĚĔňĿŅŐĭħĴŇĬĨńĬȮŏĪėĬŇėĔŅĶŏĸƞĬȮĔġȮĔĨŇĔŅȮĔŅĶŏĸŊŀĔŒĝƟŀŋĮĔĶĦƢĪňŗŏľĴŅŃĽĴȮȮĔŅĶ
İƗĔĪńĔļŃŏĭŊŘŀĚĨƟĬŐĸŃĽŅĴŅĶĩĬŜŅĪńĔļŃœĮŒĝƟŒĬĔŅĶŏĸƞĬŐĭħĴŇĬĨńĬȮĔŅĶŏĮƦĬįŌƟŏĸƞĬŐĸŃįŌƟĝĴĪňŗħň 
 History of badminton, techniques, rules, regulations, usage of proper 
equipment, practice in basic skills and applying skills to play games, good 
sportsmanship and spectator. 
 
080303504 ĸňĸŅĻ 1&0-2-1' 
  &Dancing' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĮĶŃĺńĨŇĕŀĚĔŅĶĸňĸŅĻȮĪńĔļŃŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĸňĸŅĻȮĴŅĶĵŅĪĕŀĚĔŅĶĸňĸŅĻȮĔŅĶĮĸŌĔİƤĚ
ėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěȮŐĸŃŏěĨėĨŇĪňŗħňȮĔŅĶŏĨƟĬĶƟŅŐĭĭĸŃĨŇĬȮŐĸŃŐĭĭĭŀĸĶŌĴ 
 History of dancing; basic dancing skills; dancing etiquette for developing 
knowledge;Ȯunderstanding and positive attitudes; Latin dancing and ballroom dancing. 
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080303606 ĔŅĶėŇħŏĝŇĚĶŃĭĭŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 3&3-0-6' 
  &Systematic and Creative Thinking' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 

Prerequisite : None 
 ĶŃĭĭıŊŘĬģŅĬĔŅĶĪŜŅĚŅĬĕŀĚĽĴŀĚȮȮĔĶŃĭĺĬĔŅĶĪŅĚěŇĨĺŇĪĵŅŒĬĔŅĶŏĕƟŅŒěėĺŅĴėŇħĕŀĚ
ĴĬŋļĵƢȮĔŅĶėŇħŏĝŇĚĶŃĭĭȮĔŅĶėŇħŏĝŇĚĺŇŏėĶŅŃľƢȮĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢȮĔŅĶėŇħŏĝŇĚĔĸĵŋĪīƢȮĔŅĶėŇħŏĝŇĚĽńĚŏėĶŅŃľƢȮȮ
ėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮȮĔŅĶėŇħŏĝŇĚĭŌĶĦŅĔŅĶȮȮŐĸŃĺŇīňıńĥĬŅĔŅĶėŇħȮ 
 System, neurological system, psychological process to understand 
fsk_lŲqȮrfmsefr8Ȯqwqrck_rgaȮrfgligle*Ȯ_l_jwrga_jȮrfgligle*Ȯqrp_rcegaȮrfgligle*Ȯqwlrfcqgq 
thinking, creative thinking, integrative thinking, techniques for developing thinking. 
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1,0ȮĝŊŗŀ-ĬŅĴĽĔŋĸȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ      

 1,0,/ȮȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ      

ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇȮĽŅĕŅĺŇĝŅŏŀĔ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĨŜŅŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ĳŅĶŃĔŅĶĽŀĬȮ&ĝĴ,-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ-ĮĶŃŏĪĻ 
ĮƖȮ
ı,Ļ, 

&ĔŅĶėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶŐĨƞĚ
ĨŜŅĶŅ' 

ĪňŗĴňŀĵŌƞŐĸƟĺ 
ĪňŗěŃĴňŒĬ 
ľĸńĔĽŌĨĶĪňŗ
ĮĶńĭĮĶŋĚ 

/ ĬŅĵĔķĝȮȮȮȮȮȮĽŇĬīĬŃĔŋĸ* 
10..0..310202 
 

ė,ŀ,ħ,Ȯ&ĺŇěńĵŐĸŃıńĥĬŅ
ľĸńĔĽŌĨĶ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0333 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĨŅĴŏŀĔĽŅĶľĬƟŅȮ152 4 7 

ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ'Ȯ&ľĸńĔĽŌĨĶ
ĬŅĬŅĝŅĨŇ' 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀ 

0326 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ'ȮȮ 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀ 

0316 
 

0 ĬŅĚĽŅĺīńĠĠĶńĨĬƢȮĬƟŀĴıĸĔĶńĚ 
11.0...5.0.2/ 

ĮĶ,ħ,Ȯ&ėŀĴıŇĺŏĨŀĶƢ
ĻŉĔļŅ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

2557 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĨŅĴŏŀĔĽŅĶľĬƟŅȮ152 
 
 
 
 
 
 
 

4 6 

ė,ŀ,Ĵ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ'ȮȮ 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀ 

2548 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ'ȮȮ 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀ 

2542 

ȮȮľĴŅĵŏľĨŋȮ* ĪŜŅľĬƟŅĪňŗĮĶŃīŅĬľĸńĔĽŌĨĶ 
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ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇȮĽŅĕŅĺŇĝŅŏŀĔ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĨŜŅŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ĳŅĶŃĔŅĶĽŀĬȮ&ĝĴ,-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ-ĮĶŃŏĪĻ 
ĮƖȮ
ı,Ļ, 

&ĔŅĶėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶŐĨƞĚ
ĨŜŅĶŅ' 

ĪňŗĴňŀĵŌƞŐĸƟĺ 
ĪňŗěŃĴňŒĬ 
ľĸńĔĽŌĨĶĪňŗ
ĮĶńĭĮĶŋĚ 

1 ĬŅĵĺĶĶĦĝńĵȮȮȮĺĶĶĦĽĺńĽħŇś 
15/77../5/6./ 
 
 
 
 

ė,ŀ,ħ,Ȯ&ĺŇěńĵŐĸŃıńĥĬŅ
ľĸńĔĽŌĨĶ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

2555 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĨŅĴŏŀĔĽŅĶľĬƟŅȮ133 4 7 

ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢ' 

ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 2548 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ' 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀ 

2536 

2 ĬŅĵŏĪĺŅȮȮȮȮȮȮėŜŅĮŅŏĝŊŘŀ 
135./..1.1454 

ĮĶ,ħ,Ȯ&ėŀĴıŇĺŏĨŀĶƢ
ĻŉĔļŅ' 
ĺĻ,Ĵ, 
&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢȮ 

034/ 
 

2548 

įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĨŅĴŏŀĔĽŅĶľĬƟŅȮ133 4 7 
 
 
 
 
 

 
 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ' 
 

ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀ 

2539 
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ė
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ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 

ėŋĦĺŋĥŇȮĽŅĕŅĺŇĝŅŏŀĔ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ĳŅĶŃĔŅĶĽŀĬȮ&ĝĴ,-ĽńĮħŅľƢ' 

 ĽĩŅĭńĬ-ĮĶŃŏĪĻ ĮƖȮı,Ļ, &ĔŅĶėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶŐĨƞĚĨŜŅĶŅ' ĪňŗĴňŀĵŌƞŐĸƟĺ 
ĪňŗěŃĴňŒĬ 
ľĸńĔĽŌĨĶĪňŗ
ĮĶńĭĮĶŋĚ 

3 ĬŅĵĺŇĪĺńĽȮȮȮȮĪŇıĵƢĽŋĺĶĶĦ 
1/..0.//4072. 

ĭī,ħ,Ȯ&ĔŅĶıńĥĬŅīŋĶĔŇě
ŀŋĨĽŅľĔĶĶĴŐĸŃ
ĪĶńıĵŅĔĶĴĬŋļĵƢ' 
ė,ŀ,Ĵ,Ȯ&œĲĲƚŅ' 
 
ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
ıĶŃĬėĶŏľĬŊŀ 

2561 
 
 

2545 
 

2537 

ŀŅěŅĶĵƢ ĨŅĴŏŀĔĽŅĶľĬƟŅȮ134 4 6 
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 1,0,0ȮȮŀŅěŅĶĵƢįŌƟĽŀĬ     

ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇȮĽŅĕŅĺŇĝŅŏŀĔ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ĳŅĶŃĔŅĶĽŀĬȮ&ĝĴ,-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ-ĮĶŃŏĪĻ ĮƖȮı,Ļ, 
&ĔŅĶėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶŐĨƞĚ

ĨŜŅĶŅ' 
ĪňŗĴňŀĵŌƞŐĸƟĺ 

ĪňŗěŃĴňŒĬ 
ľĸńĔĽŌĨĶĪňŗ
ĮĶńĭĮĶŋĚ 

/ ĬŅĵěĶńĠȮ ŐĽĬĶŅĝ 
144./..422005 

Ph,D,Ȯ&Computer 
Education' 

INPL, France, 2544 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĨŅĴŏŀĔĽŅĶľĬƟŅȮ134 4 7 

Mastere Specialise  
&TAS Option 
Avionique' 

ENSAE, France, 
 

2536 
 

ė,ŀ,Ĵ,Ȯ&œĲĲƚŅ' ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0335 

ė,ŀ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ' ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0329 
 

0, ĬŅĵěŇĶıńĬīŋƢȮȮĻĶňĽĴıńĬīŋƢ 
150./..517463 
 
 
 
 
 
 

ĮĶ,ħ, 
&ėŀĴıŇĺŏĨŀĶƢĻŉĔļŅ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0350 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĨŅĴŏŀĔĽŅĶľĬƟŅȮ135 4 7 

ĺĪ,Ĵ, 
&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ' 

ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ  0321 

ė,ŀ,ĭ, 
&ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ' 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  

2537 
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ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇȮĽŅĕŅĺŇĝŅŏŀĔ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ĳŅĶŃĔŅĶĽŀĬȮ&ĝĴ,-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ-ĮĶŃŏĪĻ ĮƖȮı,Ļ, 
&ĔŅĶėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶŐĨƞĚ

ĨŜŅĶŅ' 
ĪňŗĴňŀĵŌƞŐĸƟĺ 

ĪňŗěŃĴňŒĬ 
ľĸńĔĽŌĨĶĪňŗ
ĮĶńĭĮĶŋĚ 

1, ĬŅĵĽĴėŇħȮȮŐĞƞľĸň 
17./...32/30/ 
 

ĮĶ,ħ,Ȯ 
&ėŀĴıŇĺŏĨŀĶƢĻŉĔļŅ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  

2550 ŀŅěŅĶĵƢ ĨŅĴŏŀĔĽŅĶľĬƟŅȮ135 4 12 

ĺĪ,Ĵ, 
&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ' 

ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 2543 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ' 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  

2537 

2, ĬŅĚĽŅĺħĺĚĔĴĸȮőıīŇśĬŅė 
1/.0/.//57132 

ė,ŀ,ħ,Ȯ&ĺŇěńĵŐĸŃıńĥĬŅ
ľĸńĔĽŌĨĶ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ,  

2554 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĨŅĴŏŀĔĽŅĶľĬƟŅȮ156 
 
 
 
 
 
 
 
 
 
 
 

 

4 7 

ĔĻ,Ĵ,Ȯ&ĔŅĶĺŇěńĵŐĸŃĽĩŇĨŇ
ĪŅĚĔŅĶĻŉĔļŅ' 

ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶ 
ĺŇőĶěĬƢĮĶŃĽŅĬĴŇĨĶ  

0343 

ĺĪ,ĭ,Ȯ&ĽĩŇĨŇ' ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶ 
ĺŇőĶěĬƢĮĶŃĽŅĬĴŇĨĶ 

0334 
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ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇȮĽŅĕŅĺŇĝŅŏŀĔ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ĳŅĶŃĔŅĶĽŀĬȮ&ĝĴ,-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ-ĮĶŃŏĪĻ ĮƖȮı,Ļ, 
&ĔŅĶėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶŐĨƞĚ

ĨŜŅĶŅ' 
ĪňŗĴňŀĵŌƞŐĸƟĺ 

ĪňŗěŃĴňŒĬ 
ľĸńĔĽŌĨĶĪňŗ
ĮĶńĭĮĶŋĚ 

3, ĬŅĵĽĶŏħĝȮȮȮėĶŋĤěƟŀĬ 
10..7..3.2457 

Ph,D,Ȯ&Electrical 
Engineering' 

Vanderbilt University, 
USA 

033. įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĨŅĴŏŀĔĽŅĶľĬƟŅȮ156 4 6 

M,S,Ȯ&Computer 
Science' 

Vanderbilt University, 
USA 

2544 

MS,Ȯ&Electrical 
Engineering' 

Vanderbilt University, 
USA 

2543 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ' 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  

0317 

4, ĬŅĚĽŅĺĽŋīŇħŅȮĝńĵĝĴĝŊŗĬ 
1/.0..//64641 
 
 
 
 
 
 
 
 
 

ĮĶ,ħ,Ȯ&ėŀĴıŇĺŏĨŀĶƢ
ĻŉĔļŅ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  

0333 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĨŅĴŏŀĔĽŅĶľĬƟŅȮ157 4 7 

ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ'Ȯ&ľĸńĔĽŌĨĶ
ĬŅĬŅĝŅĨŇ' 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  

0324 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ' 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  

0317 
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ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇȮĽŅĕŅĺŇĝŅŏŀĔ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ĳŅĶŃĔŅĶĽŀĬȮ&ĝĴ,-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ-ĮĶŃŏĪĻ ĮƖȮı,Ļ, 
&ĔŅĶėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶŐĨƞĚ

ĨŜŅĶŅ' 
ĪňŗĴňŀĵŌƞŐĸƟĺ 

ĪňŗěŃĴňŒĬ 
ľĸńĔĽŌĨĶĪňŗ
ĮĶńĭĮĶŋĚ 

5, ĬŅĚīńĬĺƢĶńĝĨƢȮȮĽŇĬīĬŃĔŋĸ 
1/.././.32060 

ĮĶ,ħ, 
&ėŀĴıŇĺŏĨŀĶƢĻŉĔļŅ' 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

2557 

 

ŀŅěŅĶĵƢ ĨŅĴŏŀĔĽŅĶľĬƟŅȮ157 4 6 

ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ'Ȯ&ľĸńĔĽŌĨĶ
ĬŅĬŅĝŅĨŇ' 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0324 

ĺĻ,ĭ,Ȯ&ŀŇŏĸŖĔĪĶŀĬŇĔĽƢ' 
 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ
ĸŅħĔĶŃĭńĚ 

0313 

6, ĬŅĚĺŅĪŇĬňȮȮĬŋƟĵŏıňĵĶ 
1/7.1..0./624 
 
 
 
 
 
 
 
 

ĮĶ,ħ,Ȯ&ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ' ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  

0332 įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĨŅĴŏŀĔĽŅĶľĬƟŅȮ158 4 4 

ė,ŀ,Ĵ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ' 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  

0323 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ' 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ  

032. 
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ĸŜŅħńĭĪňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇȮĽŅĕŅĺŇĝŅŏŀĔ 

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ĳŅĶŃĔŅĶĽŀĬȮ&ĝĴ,-ĽńĮħŅľƢ' 

ĽĩŅĭńĬ-ĮĶŃŏĪĻ ĮƖȮı,Ļ, 
&ĔŅĶėƟĬėĺƟŅĺŇěńĵľĶŊŀĔŅĶŐĨƞĚ

ĨŜŅĶŅ' 
ĪňŗĴňŀĵŌƞŐĸƟĺ 

ĪňŗěŃĴňŒĬ 
ľĸńĔĽŌĨĶĪňŗ
ĮĶńĭĮĶŋĚ 

7 
 
 

ĬŅĵīňĶŅĪĶȮȮĞĬňŏĵŖĚ
172/.../2021/ 
 
 

ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ'Ȯ&ľĸńĔĽŌĨĶ
ĬŅĬŅĝŅĨŇ' 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0324 ŀŅěŅĶĵƢ ĨŅĴŏŀĔĽŅĶľĬƟŅȮ158 4 6 

ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ' 

ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0317 

10. ĬŅĚĽŅĺıŋĪīŇħŅȮĽĔŋĸĺŇĶŇĵĔŇěĔŋĸ ĮĶ,ħ,Ȯ&ėŀĴıŇĺŏĨŀĶƢ
ĻŉĔļŅ) 
ė,ŀ,Ĵ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ'ȮȮ 
ė,ŀ,ĭ,Ȯ&ŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢ'ȮȮ 

ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 
ĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ 

0340 
 

0336 
 

0330 

ŀŅěŅĶĵƢ ĨŅĴŏŀĔĽŅĶľĬƟŅȮ158 6 6 

 



Ĵėŀ,0 
 

66 
 

2,ȮŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
 
 
 

ĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴĪŜŅŒľƟĬńĔĻŉĔļŅœħƟĶŌƟěńĔĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪňŗœħƟŏĶňĵĬĴŅȮȮȮȮȮȮ
œĮŐĔƟœĕĮƤĠľŅĨƞŅĚȮŕȮĪňŗĮĶŃĽĭĔńĭĽĳŅıĔŅĶĪŜŅĚŅĬěĶŇĚȮŏıŊŗŀŏĮƦĬĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĪŋĔȮŕȮħƟŅĬȮ
ĔƞŀĬŀŀĔœĮĪŜŅĚŅĬěĶŇĚȮĽŜŅľĶńĭľĸńĔĽŌĨĶŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢœħƟěńħŒľƟĴňĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴŀĵŌƞȮ0ȮĽƞĺĬœħƟŐĔƞȮ&/'ȮĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒĬĚŅĬħƟŅĬėŀĴıŇĺŏĨŀĶƢȮŐĸŃȮȮ&0'ȮĔŅĶ
İƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĬŀĔěŅĔĬňŘŐĸƟĺľĸńĔĽŌĨĶĵńĚĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĨƟŀĚĪŜŅ
őėĶĚĚŅĬŀňĔħƟĺĵȮőħĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴĕŀĚĬńĔĻŉĔļŅĽŅĴŅĶĩŀīŇĭŅĵœħƟ
ħńĚĬňŘ 
Ź ĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒĬĚŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ 
ŒľƟĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚįƞŅĬĔŅĶĸĚĪŃŏĭňĵĬŒĬĶŅĵĺŇĝŅȮĺŇĝŅİƗĔĚŅĬȮěŜŅĬĺĬȮ1ȮľĬƞĺĵĔŇĨȮŒĬ

ĶŃħńĭĝńŘĬĮƖĪňŗȮ2ȮĳŅėķħŌĶƟŀĬ őħĵĮĶŃŏĴŇĬįĸŏĮƦĬȮS/U œĴƞĬńĭľĬƞĺĵĔŇĨ 
Ź ĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒĬĚŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ŒľƟĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚįƞŅĬĔŅĶĸĚĪŃŏĭňĵĬŒĬĶŅĵĺŇĝŅĮĢŇĭńĨŇĔŅĶĽŀĬħƟŅĬŏĪėőĬőĸĵň

ėŀĴıŇĺŏĨŀĶƢŒĬĽĩŅĬĻŉĔļŅȮ/ȮŐĸŃȮ0ȮěŜŅĬĺĬĪńŘĚľĴħȮ/0ȮľĬƞĺĵĔŇĨȮŒĬĶŃħńĭĝńŘĬĮƖĪňŗȮ4ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ
/ȮŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨŅĴĸŜŅħńĭȮĞŉŗĚĬńĔĻŉĔļŅěŃĮĢŇĭńĨŇĔŅĶĽŀĬŀĵŌƞŒĬĽĩŅĬĻŉĔļŅĪňŗĴňĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬĶŃħńĭŀŅĝňĺĻŉĔļŅȮĴńīĵĴĻŉĔļŅȮľĶŊŀŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňľĬƞĺĵĚŅĬŒĬħƟŅĬĔŅĶİƗĔŀĭĶĴ
ıńĥĬŅĭŋėĸŅĔĶ 

 2,/ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
(1) ĪńĔļŃŒĬĔŅĶĮĢŇĭńĨŇĚŅĬěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮȮĨĸŀħěĬĴňėĺŅĴŏĕƟŅŒěŒĬľĸńĔĔŅĶȮȮȮ
ėĺŅĴěŜŅŏĮƦĬŒĬĔŅĶŏĶňĵĬĶŌƟĪķļġňĴŅĔĵŇŗĚĕŉŘĬ 

(2) ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅŏıŊŗŀĬŜŅœĮŐĔƟĮƤĠľŅĪŅĚħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢœħƟ 
(3) œħƟĶńĭĮĶŃĽĭĔŅĶĦƢĨĶĚěŅĔİƗĔĽŀĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŀńĬěŃĬŜŅœĮĽŌƞĔŅĶıńĥĬŅĨĬŏŀĚ
ŏıŊŗŀŒľƟĴňĪńĔļŃŒĬĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟœħƟŏıŇŗĴĴŅĔĕŉŘĬ 

(4) ĴňĴĬŋļĵĽńĴıńĬīƢŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟħň 
(5) ĴňĶŃŏĭňĵĭĺŇĬńĵȮĨĶĚŏĺĸŅȮŐĸŃŏĕƟŅŒěĺńĥĬīĶĶĴĕŀĚŀĚėƢĔĶȮĨĸŀħěĬĽŅĴŅĶĩĮĶńĭĨńĺŒľƟŏĕƟŅ
ĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ 

(6) ĴňėĺŅĴŏĝŊŗŀĴńŗĬŒĬĨĬŏŀĚŏıŇŗĴĕŉŘĬȮĔĸƟŅŐĽħĚŀŀĔėĺŅĴėŇħŏľŖĬȮŐĸŃĽŅĴŅĶĩĬŜŅėĺŅĴėŇħ
ĽĶƟŅĚĽĶĶėƢœĮŒĝƟĮĶŃőĵĝĬƢŒĬĚŅĬœħƟ 

(7) ĴňĪńĔļŃĔŅĶĽŊŗŀĽŅĶħƟŅĬĔŅĶıŌħȮŏĕňĵĬȮėŇħĺŇŏėĶŅŃľƢĮĶŃĴĺĸįĸ 
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 2,0ȮĝƞĺĚŏĺĸŅ 
(1) ĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒĬĚŅĬħƟŅĬėŀĴıŇĺŏĨŀĶƢȮŒĝƟŏĺĸŅŒĬĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ
ĕŀĚĝńŘĬĮƖĪňŗȮ0Ȯ 

(2) ĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒĬĚŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŒĝƟŏĺĸŅŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/Ȯ
ŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ2 

 2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬ 
ĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃőėĶĚĚŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢěńħ

ŏĨŖĴŏĺĸŅŒĬȮ/ȮĮƖĔŅĶĻŉĔļŅȮĽŜŅľĶńĭĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴŒĬĚŅĬėŀĴıŇĺŏĨŀĶƢȮěńħŒĬĝƞĺĚĳŅė
ĔŅĶĻŉĔļŅķħŌĶƟŀĬ 

  
3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
 ĕƟŀĔŜŅľĬħŒĬĔŅĶĪŜŅőėĶĚĚŅĬȮĨƟŀĚŏĮƦĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬ
ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢȮŀŀĔŐĭĭȮŐĸŃėĺĭėŋĴĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňěŜŅĬĺĬįŌƟĶƞĺĴőėĶĚĚŅĬȮ0-1ȮėĬȮŐĸŃĴňĶŅĵĚŅĬĪňŗĨƟŀĚĬŜŅĽƞĚ
ĨŅĴĶŌĮŐĭĭŐĸŃĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŀĵƞŅĚŏėĶƞĚėĶńħȮŀīŇĭŅĵœħƟħńĚĬňŘȮ 

¶ őėĶĚĚŅĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĻŉĔļŅ 

ĺŇĝŅőėĶĚĚŅĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒĬľĸńĔĽŌĨĶŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĮĶŃĔŀĭħƟĺĵȮȮȮȮȮ
0ȮĽƞĺĬœħƟŐĔƞȮĽńĴĴĬŅȮĴňěŜŅĬĺĬȮ/ȮľĬƞĺĵĔŇĨȮŐĸŃőėĶĚĚŅĬıŇŏĻļȮĴňěŜŅĬĺĬȮ1ȮľĬƞĺĵĔŇĨȮőħĵĬńĔĻŉĔļŅ
ĽŅĴŅĶĩŏĸŊŀĔĪŜŅőėĶĚĚŅĬŒĬľĴĺħĺŇĝŅĪňŗĴňėĺŅĴĽĬŒěŐĸŃĴňėĺŅĴĩĬńħȮœħƟŐĔƞȮħƟŅĬŏĪėőĬőĸĵň
ėŀĴıŇĺŏĨŀĶƢȮħƟŅĬėŀĴıŇĺŏĨŀĶƢĽŅĶĽĬŏĪĻȮħƟŅĬĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮŐĸŃįĽĴįĽŅĬĔńĭėĺŅĴĶŌƟ
ĪŅĚħƟŅĬĔŅĶĻŉĔļŅ 

 3,/ȮėŜŅŀīŇĭŅĵőħĵĵƞŀ 
ľńĺĕƟŀĺŇĝŅőėĶĚĚŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢěŃŏĮƦĬľńĺĕƟŀĪňŗĬńĔĻŉĔļŅĽĬŒěȮőħĵĬńĔĻŉĔļŅěŃœħƟĶńĭ

ĔŅĶİƗĔėƟĬėĺƟŅľŅĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢĚŅĬȮĨĸŀħěĬĔŅĶĭĶŇľŅĶőėĶĚĚŅĬŒľƟŏĮƦĬœĮĨŅĴĺńĨĩŋĮĶŃĽĚėƢĪňŗ
ĔŜŅľĬħȮĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŏĬƟĬŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟľĶŊŀĪķļġňĪňŗ
œħƟŏĶňĵĬĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗĻŉĔļŅȮŏıŊŗŀĮĶŃőĵĝĬƢŒĬĚŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŐĸŃ
ĔŅĶĻŉĔļŅĨƞŀœĮ 

 3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴȮȮĽŅĴŅĶĩĮĶńĭĨńĺĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮȮĴňėĺŅĴĽŅĴŅĶĩŒĬ

ĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏıŊŗŀŐĔƟœĕĮƤĠľŅĪňŗĻŉĔļŅœħƟȮȮȮȮĽŅĴŅĶĩėĺĭėŋĴĭĶŇľŅĶőėĶĚĚŅĬŒľƟŀĵŌƞŒĬĕŀĭŏĕĨ
ĪňŗĔŜŅľĬħȮŐĸŃĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶœħƟŏĽĶŖěĪńĬŏĺĸŅȮőħĵőėĶĚĚŅĬĽŅĴŅĶĩŏĮƦĬĨƟĬŐĭĭŒĬĔŅĶıńĥĬŅĨƞŀœħƟ 
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 3,1ȮĝƞĺĚŏĺĸŅ 
ĶŅĵĺŇĝŅȮ.0.2/1/.7ȮĽńĴĴĬŅȮŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅĪňŗȮ1 
ĶŅĵĺŇĝŅȮ.0.2/1//.ȮőėĶĚĚŅĬıŇŏĻļȮŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĮƖĔŅĶĻŉĔļŅĪňŗȮ1 

 3,2ȮěŜŅĬĺĬľĬƞĺĵĔŇĨ 
ĶŅĵĺŇĝŅȮ.0.2/1/.7ȮĽńĴĴĬŅȮěŜŅĬĺĬȮ/ȮľĬƞĺĵĔŇĨ 
ĶŅĵĺŇĝŅȮ.0.2/1//.ȮőėĶĚĚŅĬıŇŏĻļȮěŜŅĬĺĬȮ1ȮľĬƞĺĵĔŇĨ 

 3,3ȮĔŅĶŏĨĶňĵĴĔŅĶ 
ĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚĔŅĶŒľƟėŜŅĮĶŉĔļŅȮěńħĪŜŅĭńĬĪŉĔĔŅĶŒľƟėŜŅĮĶŉĔļŅȮŒľƟĕƟŀĴŌĸĕƞŅĺĽŅĶŏĔňŗĵĺĔńĭ

őėĶĚĚŅĬĪŅĚŏĺŖĭœĞĨƢȮŐĸŃĮĶńĭĮĶŋĚŒľƟĪńĬĽĴńĵŏĽĴŀȮŒľƟĬńĔĻŉĔļŅĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĮƤĠľŅŀŋĮĽĶĶė
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚĨĸŀħĳŅėĔŅĶĻŉĔļŅȮŀňĔĪńŘĚĴňĨńĺŀĵƞŅĚőėĶĚĚŅĬŒľƟĻŉĔļŅ 

 3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
ĮĶŃŏĴŇĬįĸěŅĔĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅőėĶĚĚŅĬȮĽĴŋħĭńĬĪŉĔĔŅĶŒľƟėŜŅĮĶŉĔļŅȮőħĵ

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃĮĶŃŏĴŇĬįĸěŅĔįĸĽŜŅŏĶŖěĕŀĚőėĶĚĚŅĬȮőħĵĬńĔĻŉĔļŅěŃĨƟŀĚįƞŅĬĔŅĶĬŜŅŏĽĬŀįĸ
ĔŅĶĻŉĔļŅȮŐĸŃěńħĪŜŅĶŅĵĚŅĬĜĭńĭĽĴĭŌĶĦƢŒľƟŏĽĶŖěĪńĬĝƞĺĚĮĸŅĵĳŅėĔŅĶĻŉĔļŅȮĪńŘĚĬňŘěŃĨƟŀĚĴň
ėĦŃĔĶĶĴĔŅĶĽŀĭőėĶĚĚŅĬœĴƞĨŗŜŅĔĺƞŅȮ1ȮėĬ 
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ľĴĺħĪňŗȮ2ȮįĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

/,ȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
ȮȮȮȮȮĳŅėĺŇĝŅĴňŐĬĺĪŅĚĽƞĚŏĽĶŇĴėŋĦĸńĔļĦŃıŇŏĻļĨŅĴŐĬĺĪŅĚĕŀĚĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅıĶŃĬėĶŏľĬŊŀȮħńĚĬňŘ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
/,ȮĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĺŇĝŅĝňıȮ
ŐĸŃĴňĪńĔļŃħƟŅĬėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 
&Professional and Thinking Skills) 

-ȮőėĶĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭőėĶĚĚŅĬŏĮƦĬģŅĬȮȮ 
-ȮőėĶĚĔŅĶĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŅĶĽŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĺŇĝŅĝňıȮŒĬĽŅĕŅĚŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔƞŀĬěĭĔŅĶĻŉĔļŅȮŏıŊŗŀ
ĽŅĴŅĶĩĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩĽĴĶĶĩĬŃĺŇĝŅĝňı 
-ȮőėĶĚĔŅĶȮCode Their DreamsȮėĺŅĴĶƞĺĴĴŊŀĔńĭĭĶŇļńĪȮCDG 
ŐĸŃĭĶŇļńĪĮƕőĨĶŏĸňĵĴœĪĵėŀĶƢĮŀŏĶĝńŗĬěŜŅĔńħȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĬŜŅ
įĸĚŅĬěŅĔőėĶĚĚŅĬœĮŒĝƟěĶŇĚ 
-ȮěńħŒľƟĴňĔŅĶİƗĔĽŀĬĶƞĺĴĔńĭőĶĚŏĶňĵĬŐĸŃĺŇĪĵŅĸńĵĕŀĚ
ŀŅĝňĺĻŉĔļŅŏĮƦĬĶŃĵŃŏĺĸŅȮ/ȮĮƖȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĬŜŅŀĚėƢėĺŅĴĶŌƟ
ĪňŗœħƟŏĶňĵĬĴŅœĮıńĥĬŅĽńĚėĴȮŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
-ȮőėĶĚĔŅĶıńĥĬŅĪńĔļŃħƟŅĬěŇĨĺŇĪĵŅĔŅĶĽŀĬŐĸŃĔŅĶŒľƟĮĶŉĔļŅ
ĽŜŅľĶńĭėĶŌĝƞŅĚȮ 
-ȮőėĶĚĔŅĶıńĥĬŅěĶĶĵŅĭĶĶĦŐĸŃĔĢľĴŅĵėĺŅĴŏĮƦĬėĶŌ 

0,ȮĞŊŗŀĽńĨĵƢȮĶńĭįŇħĝŀĭȮĴňėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴȮĪŜŅĮĶŃőĵĝĬƢŏıŊŗŀĽńĚėĴ
ŐĸŃŏĮƦĬĪňŗıŉŗĚĪŅĚĺŇĝŅĔŅĶ 
&Social Responsibility' 

-ȮőėĶĚĔŅĶİƗĔŀĭĶĴĪŅĚŏĪėőĬőĸĵňħŇěŇĪńĸŒľƟŐĔƞĽńĚėĴȮ 
-ȮőėĶĚĔŅĶěńħėƞŅĵěŇĨŀŅĽŅıńĥĬŅőĶĚŏĶňĵĬŒĬŏĕĨĝŋĴĝĬȮ 

1,ȮĴňģŅĬėŇħŐĸŃėĺŅĴŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶħƟŅĬĬĺńĨĔĶĶĴŐĸŃ
ŏĪėőĬőĸĵňȮ&Innovative and 
Technopreneur Mindset) 

-ȮőėĶĚĔŅĶŏĝŇĠĻŇļĵƢŏĔƞŅĪňŗŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĴŅĭĶĶĵŅĵŐĬĺ
ĪŅĚĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮ 
-ȮĽƞĚŏĽĶŇĴŒľƟĶŅĵĺŇĝŅěńħĔŇěĔĶĶĴĔńĭĶƞĺĴĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶ 

2,ȮĽŅĴŅĶĩŐĕƞĚĕńĬœħƟŒĬĶŃħńĭĝŅĨŇŐĸŃ
ĬŅĬŅĝŅĨŇȮ&Global Competence) 

-ȮĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŅĶŐĕƞĚĕńĬĔŅĶĽŀĬŐĸŃĔŅĶŐĕƞĚĕńĬ
ĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĚŅĬĺŇěńĵŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 
-ȮőėĶĚĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļȮœĴƞĬƟŀĵĔĺƞŅ 
ĶƟŀĵĸŃȮ0.ȮĕŀĚĶŅĵĺŇĝŅĪńŘĚľĴħ 
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0,ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
 ĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴȮľĸńĔĽŌĨĶȮ2ȮĮƖȮ0340ȮŐĸŃĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĕŅėŀĴıŇĺŏĨŀĶƢȮı,Ļ,Ȯ0330ȮœħƟĔŜŅľĬħĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚœĺƟ
őħĵŒĬľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮœħƟĔŜŅľĬħŒľƟľĸńĔĽŌĨĶĨƟŀĚħŜŅŏĬŇĬĔŅĶĨŅĴĕƟŀĔŜŅľĬħŒĬ
ĴŅĨĶģŅĬĪńŘĚĽŀĚħńĚĬňŘȮ 

 0,/ ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 ȮȮȮȮ0,/,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
  &/' ŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĔŐĸŃĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌŐĸŃěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮ
   ŐĸŃĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌ 
  &0' ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ 
  &1' ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚ
   ŐĸŃȮĸŜŅħńĭėĺŅĴĽŜŅėńĠ 
  &2' ĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀĚŅĬ
   ĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
   ĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮŐĸŃ 
   ŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 
  &3' ȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
  &4' ȮĴňėƞŅĬŇĵĴŐĸŃėŋĦĸńĔļĦŃŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮėŊŀȮĔŅĶŏėŅĶıĽŇĪīŇȮŐĸŃŒľƟŏĔňĵĶĨŇėĬŀŊŗĬȮ
   ĴňėĺŅĴĽŅĴńėėňŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮŐĸŃŒĝƟŏľĨŋįĸŐĸŃĮƤĠĠŅ
   ŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĨńħĽŇĬŒě 
  &5' ĴňėĺŅĴĔĸƟŅľŅĠŐĸŃŐĽħĚŀŀĔĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĺŇĬŇěĜńĵȮěńħĔŅĶŐĸŃȮ
   ėŇħŐĔƟĮƤĠľŅĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴħƟĺĵėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭĽńĚėĴȮĔŅĶĪŜŅĚŅĬ
   ŐĸŃĽĳŅıŐĺħĸƟŀĴȮőħĵŀŅĻńĵľĸńĔĔŅĶŏľĨŋįĸŐĸŃŒĝƟħŋĸĵıŇĬŇěĪŅĚėƞŅĬŇĵĴȮĭĶĶĪńħģŅĬ
   ĪŅĚĽńĚėĴȮėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬŐĸŃĮĶŃőĵĝĬƢĕŀĚĽńĚėĴĽƞĺĬĶĺĴĴňěŇĨĽŜŅĬŉĔŒĬĔŅĶīŜŅĶĚ
   ėĺŅĴőĮĶƞĚŒĽĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨėŀĶńĮĝńŗĬŐĸŃėĺŅĴœĴƞ
   ĩŌĔĨƟŀĚœĴƞŒĝƟĕƟŀĴŌĸĭŇħŏĭŊŀĬȮľĶŊŀĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 
 ĬŀĔěŅĔĬńŘĬȮľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĵńĚĴňĺŇĝŅŏĔňŗĵĺĔńĭȮěĶŇĵīĶĶĴŐĸŃĔĢľĴŅĵ
ėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĺŇĝŅĭńĚėńĭȮŀŅěŅĶĵƢĪňŗĽŀĬĨƟŀĚěńħŒľƟĴňĔŅĶĺńħĴŅĨĶģŅĬŒĬħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪŋĔ
ĳŅėĔŅĶĻŉĔļŅȮĞŉŗĚœĴƞěŜŅŏĮƦĬĨƟŀĚŏĮƦĬĕƟŀĽŀĭȮŀŅěŒĝƟĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴĶŃľĺƞŅĚĪŜŅĔŇěĔĶĶĴĪňŗĔŜŅľĬħȮĴň
ĔŅĶĔŜŅľĬħėŃŐĬĬŒĬŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒľƟŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚėŃŐĬĬėĺŅĴĮĶŃıķĨŇĕŀĬńĔĻŉĔļŅȮ
ĬńĔĻŉĔļŅĪňŗėŃŐĬĬėĺŅĴĮĶŃıķĨŇȮœĴƞįƞŅĬŏĔĦĤƢȮŀŅěĨƟŀĚĪŜŅĔŇěĔĶĶĴŏıŊŗŀĽńĚėĴŏıŇŗĴĔƞŀĬěĭĔŅĶĻŉĔļŅ 
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 0,/,0ȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 ĔŜŅľĬħŒľƟĴňĺńĥĬīĶĶĴŀĚėƢĔĶȮŏıŊŗŀŏĮƦĬĔŅĶĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮȮőħĵŏĬƟĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬŒľƟ
ĨĶĚŏĺĸŅȮĨĸŀħěĬĔŅĶŐĨƞĚĔŅĵĪňŗŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĶńĭįŇħĝŀĭȮőħĵŒĬ
ĔŅĶĪŜŅĚŅĬĔĸŋƞĴĬńŘĬĨƟŀĚİƗĔŒľƟĶŌƟľĬƟŅĪňŗĕŀĚĔŅĶŏĮƦĬįŌƟĬŜŅĔĸŋƞĴŐĸŃĔŅĶŏĮƦĬĽĴŅĝŇĔĔĸŋƞĴȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮőħĵĨƟŀĚœĴƞ
ĔĶŃĪŜŅĔŅĶĪŋěĶŇĨŒĬĔŅĶĽŀĭľĶŊŀĸŀĔĔŅĶĭƟŅĬĕŀĚįŌƟŀŊŗĬȮŏĮƦĬĨƟĬȮĬŀĔěŅĔĬňŘŀŅěŅĶĵƢįŌƟĽŀĬĪŋĔėĬĨƟŀĚĽŀħŐĪĶĔ
ŏĶŊŗŀĚėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮĶĺĴĪńŘĚĴňĔŅĶěńħĔŇěĔĶĶĴĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĝƞĬȮĔŅĶ
ĵĔĵƞŀĚĬńĔĻŉĔļŅĪňŗĪŜŅħňȮĪŜŅĮĶŃőĵĝĬƢŐĔƞĽƞĺĬĶĺĴȮŏĽňĵĽĸŃ 
 0,/,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 &/' ĮĶŃŏĴŇĬěŅĔėĺŅĴĨĶĚŏĺĸŅĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬ ĔŅĶĽƞĚĚŅĬĨŅĴĔŜŅľĬħ 
  ĶŃĵŃŏĺĸŅĪňŗĴŀĭľĴŅĵȮŐĸŃĔŅĶĶƞĺĴĔŇěĔĶĶĴ 
 &0' ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵŐĸŃıĶƟŀĴŏıĶňĵĚĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏĽĶŇĴ 
  ľĸńĔĽŌĨĶĮĶŃŏĴŇĬ 
 &1' ěŅĔĮĶŇĴŅĦĔŅĶĔĶŃĪŜŅĪŋěĶŇĨŒĬĔŅĶĽŀĭ 

   &2' ĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
 0,0 ėĺŅĴĶŌƟ 
  0,0,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
ĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃėĺŅĴĶŌƟŏĔňŗĵĺĔńĭ

ĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĬńŘĬĨƟŀĚŏĮƦĬĽŇŗĚĪňŗĬńĔĻŉĔļŅĨƟŀĚĶŌƟŏıŊŗŀŒĝƟĮĶŃĔŀĭŀŅĝňıŐĸŃĝƞĺĵıńĥĬŅĽńĚėĴȮħńĚĬńŘĬĴŅĨĶģŅĬ
ėĺŅĴĶŌƟĨƟŀĚėĶŀĭėĸŋĴĽŇŗĚĨƞŀœĮĬňŘ 
  &/' ĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮėƞŅĬŇĵĴ 
   ĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌ 
   ĔŅĶĽŀĬŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚ ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮĔĶŃĭĺĬĔŅĶĪŅĚ  
   ĺŇĻĺĔĶĶĴȮŐĸŃėĦŇĨĻŅĽĨĶƢ&Science Technology Engineering and Mathematics 
   Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&Professional Learning  
   Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
  &0' ĴňėĺŅĴĶŌƟŐĸŃŏĬŊŘŀľŅŒĬĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢȮħƟŅĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňŐĸŃĪńĔļŃĔŅĶĮĢŇĭńĨŇȮȮȮ
   ŀĵƞŅĚĸŉĔĞŉŘĚĩƞŀĚŐĪƟȮĶĺĴĪńŘĚĭĶŇĭĪĕŀĚŀŋĨĽŅľĔĶĶĴȮĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴŐĸŃ-ľĶŊŀ 
   ĴŅĨĶģŅĬŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚŒĬĽŅĕŅĺŇĝŅŏĜıŅŃĨƞŅĚŕȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮ 
   ĔŅĶĞƞŀĴŐĞĴȮĔŅĶĭŅĶŋĚĶńĔļŅȮĔŅĶĽĶƟŅĚȮĔŅĶıńĥĬŅĔĶŃĭĺĬĔŅĶĕńŘĬĨŀĬŒĬĔŅĶĪŜŅĚŅĬȮ 
   őħĵėŜŅĬŉĚĩŉĚįĸħňŐĸŃįĸŏĽňĵȮėĺŅĴĮĸŀħĳńĵĕŀĚŀŋĮĔĶĦƢȮįĸŇĨĳńĦĤƢŐĸŃĝňĺŇĨŐĸŃ 
   ĪĶńıĵƢĽŇĬĕŀĚįŌƟĮĢŇĭńĨŇĚŅĬŐĸŃįŌƟĭĶŇőĳėȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĪĵŅĔŅĶ 
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   ĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅįŌƟŏĶňĵĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮőħĵĴňįĸĸńıīƢ 
   ĔŅĶŏĶňĵĬĶŌƟŐĸŃŏĬŊŘŀľŅĽŅĶŃħƟŅĬĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟĕŀĚŐĨƞĸŃĽŅĕŅĺŇĝŅ 
  &3' ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮŏĕƟŅŒěŐĸŃŀīŇĭŅĵėĺŅĴĨƟŀĚĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚ 
   ŀŀĔŐĭĭȮĨŇħĨńŘĚȮĮĶńĭĮĶŋĚŐĸŃ-ľĶŊŀĮĶŃŏĴŇĬĶŃĭĭŀĚėƢĮĶŃĔŀĭĨƞŅĚȮŕȮĕŀĚĶŃĭĭ 
   ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢŒľƟĨĶĚĨŅĴĕƟŀĔŜŅľĬħ 
  (2) ıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĝŜŅĬŅĠĪŅĚėŀĴıŇĺŏĨŀĶƢ ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚ 
   ĕŀĚĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňȮȮĴňĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶıńĥĬŅŐĸŃ-ľĶŊŀĔŅĶĮĶŃĵŋĔĨƢĞŀĲĨƢŐĺĶƢ 
   ĪňŗŒĝƟĚŅĬœħƟěĶŇĚ 
  &3' ŏĕƟŅŒěĝŋĴĝĬȮŏĕƟŅŒěĝňĺŇĨȮĴňėĺŅĴĶŌƟȮĭĶŇĭĪŀŋĨĽŅľĔĶĶĴȮĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏĕƟŅŒěőĸĔ 
   ŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬĭĬıŊŘĬģŅĬėĺŅĴŐĨĔĨƞŅĚĪŅĚĺńĥīĶĶĴȮĽŅĴŅĶĩŏįĝŇĠŐĸŃŏĪƞŅĪńĬ 
   ĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮȮŐĸŃĽŅĴŅĶĩĬŜŅŐĬĺėŇħĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ 
   œĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃıńĥĬŅĨĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅįŌƟŏĶňĵĬ 
  &4' ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮ 
   ĪňŗŏĔňŗĵĺĕƟŀĚĔŅĶĪħĽŀĭĴŅĨĶģŅĬĬňŘȮĽŅĴŅĶĩĪŜŅœħƟőħĵĔŅĶĪħĽŀĭěŅĔĕƟŀĽŀĭĕŀĚŐĨƞĸŃ 
   ĺŇĝŅŒĬĝńŘĬŏĶňĵĬȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĬńĔĻŉĔļŅŀĵŌƞŒĬľĸńĔĽŌĨĶ 
  &5' ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĨŅĴĴŅĨĶģŅĬ 
  &6' ĨĶŃľĬńĔĶŌƟȮŏľŖĬėŋĦėƞŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĻŅĽĨĶƢıĶŃĶŅĝŅŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŐĸŃ 
   ĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶıńĥĬŅĨĬȮıńĥĬŅįŌƟŏĶňĵĬȮıńĥĬŅĚŅĬŐĸŃıńĥĬŅĝŋĴĝĬ 
 0,0,0  ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
  ŒĝƟĔŅĶĽŀĬĪňŗŏĬƟĬľĸńĔĔŅĶĪŅĚĪķļġňȮȮȮĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĪŅĚĮĢŇĭńĨŇœħƟěĶŇĚȮĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňȮőħĵŏĮƦĬœĮĨŅĴĸńĔļĦŃĕŀĚĶŅĵĺŇĝŅĨĸŀħěĬŏĬŊŘŀľŅĽŅĶŃĕŀĚĶŅĵĺŇĝŅĬńŘĬȮŕȮŐĸŃ
ŏĽĶŇĴĽĶƟŅĚĔŅĶŏĶňĵĬĶŌƟěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚőħĵĔŅĶĻŉĔļŅħŌĚŅĬȮľĶŊŀŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠĪňŗĴňĮĶŃĽĭĔŅĶĦƢĨĶĚĴŅŏĮƦĬ
ĺŇĪĵŅĔĶıŇŏĻļŏĜıŅŃŏĶŊŗŀĚȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟŏĕƟŅŒěıŊŘĬģŅĬėĺŅĴĶŌƟĪňŗĽŜŅėńĠĨƞŀĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚȮȮȮĬŀĔěŅĔĬňŘ
ŐĸƟĺȮȮȮĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶěŃĨƟŀĚįƞŅĬĔĶŃĭĺĬĔŅĶİƗĔĚŅĬȮĞŉŗĚŏĮƦĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪňŗœħƟĶńĭŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 
 0,0,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
  ȮȮ&/' ĔŅĶĪħĽŀĭĵƞŀĵ 
  ȮȮ&0' ĔŅĶĽŀĭĔĸŅĚĳŅėŏĶňĵĬŐĸŃĮĸŅĵĳŅėŏĶňĵĬ 
  Ȯ &1' ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬĪňŗĬńĔĻŉĔļŅěńħĪŜŅ 
  ȮȮ&2' ĮĶŃŏĴŇĬěŅĔőėĶĚĔŅĶĪňŗĬŜŅŏĽĬŀ 
  ȮȮ&3' ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬŒĬĝńŘĬŏĶňĵĬ 
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 0,1 ĪńĔļŃĪŅĚĮƤĠĠŅ 
  0,1,/ įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

 ĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŐĸŃĮĶŃĔŀĭĺŇĝŅĝňıœħƟőħĵıŉŗĚĨĬŏŀĚœħƟŏĴŊŗŀěĭĔŅĶĻŉĔļŅŐĸƟĺȮħńĚĬńŘĬ
ĬńĔĻŉĔļŅěŜŅŏĮƦĬĨƟŀĚœħƟĶńĭĔŅĶıńĥĬŅĪńĔļŃĪŅĚĮƤĠĠŅœĮıĶƟŀĴĔńĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃėĺŅĴĶŌƟŏĔňŗĵĺĔńĭ
ĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕĦŃĪňŗĽŀĬĬńĔĻŉĔļŅȮőħĵěŃŏĬƟĬŒľƟĬńĔĻŉĔļŅėŇħľŅŏľĨŋįĸȮŏĕƟŅŒěĪňŗĴŅŐĸŃĽŅŏľĨŋĕŀĚ
ĮƤĠľŅȮĺŇīňĔŅĶŐĔƟĮƤĠľŅĶĺĴĪńŘĚŐĬĺėŇħħƟĺĵĨĬŏŀĚȮœĴƞĽŀĬŒĬĸńĔļĦŃĪƞŀĚěŜŅȮĬńĔĻŉĔļŅĨƟŀĚĴňėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮ
ěŅĔĔŅĶĽŀĬŏıŊŗŀŒľƟŏĔŇħĪńĔļŃĪŅĚĮƤĠĠŅħńĚĬňŘ 

&/' ĽŅĴŅĶĩėŇħȮėƟĬľŅȮĺŇŏėĶŅŃľƢĕƟŀŏĪŖěěĶŇĚȮŐĸŃĮĶŃŏĴŇĬĕƟŀĴŌĸȮĽŊŗŀȮĽŅĶĽĬŏĪĻěŅĔ
ŐľĸƞĚĕƟŀĴŌĸĪňŗľĸŅĔľĸŅĵŀĵƞŅĚĶŌƟŏĪƞŅĪńĬȮŏĮƦĬıĸŏĴŊŀĚĨŊŗĬĶŌƟȮĴňĽŜŅĬŉĔĽŅĔĸȮĽŅĴŅĶĩŏįĝŇĠ
ŐĸŃĔƟŅĺĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬőĸĔĵŋėħŇěŇĪńĸȮŏĪėőĬőĸĵňĕƟŅĴŐıĸĪĲŀĶƢĴŐĸŃőĸĔ
ŀĬŅėĨȮĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮŐĸŃĺŇĬŇěĜńĵŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĚŅĬœħƟ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟȮľĸńĔĔŅĶĪŅĚĪķļġňȮĮĶŃĽĭĔŅĶĦƢĳŅėĮĢŇĭńĨŇȮ
ėƞŅĬŇĵĴȮŐĬĺėŇħĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮĭĶĶĪńħģŅĬĪŅĚĽńĚėĴŐĸŃįĸĔĶŃĪĭĪňŗ
ŀŅěŏĔŇħĕŉŘĬ 

&0' ĽŅĴŅĶĩėŇħĶŇŏĶŇŗĴŐĸŃıńĥĬŅĚŅĬŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃĴňĺŇěŅĶĦĠŅĦ 
&1' ĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĔŅĶĪŜŅĺŇěńĵŐĸŃĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚȮįĸŇĨĳŅıȮľĶŊŀ
įĸŇĨĳńĦĤƢľĶŊŀĬĺńĨĔĶĶĴȮŏıŊŗŀıńĥĬŅĨĬŏŀĚȮıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŐĸŃıńĥĬŅ
įŌƟŏĶňĵĬŒľƟŏĮƦĬįŌƟĽĶƟŅĚľĶŊŀĶƞĺĴĽĶƟŅĚĬĺńĨĔĶĶĴȮĶĺĴĪńŘĚĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟŐĔƞĝŋĴĝĬȮ
ĽĩŅĬĮĶŃĔŀĭĔŅĶŐĸŃĽńĚėĴ 

&2' ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴŒĬ
ĔŅĶıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĨƞŀĵŀħŀĚėƢėĺŅĴĶŌƟěŅĔŏħŇĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

&3' ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃėƟĬėĺƟŅľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟħƟĺĵĨĬŏŀĚȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħ
ĝňĺŇĨŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞȮŕ 

0,1,0 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
&/' ĔĶĦňĻŉĔļŅĪŅĚĺŇŏėĶŅŃľƢĚŅĬħƟŅĬŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ 
&0' ĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴ 
&1' ŒľƟĬńĔĻŉĔļŅĴňőŀĔŅĽĮĢŇĭńĨŇěĶŇĚ 

  0,1,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  &/' ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅĬňŘȮȮĽŅĴŅĶĩĪŜŅœħƟőħĵĔŅĶŀŀĔ
ĕƟŀĽŀĭĪňŗŒľƟĬńĔĻŉĔļŅŐĔƟĮƤĠľŅȮŀīŇĭŅĵŐĬĺėŇħĕŀĚĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĺŇīňĔŅĶŐĔƟĮƤĠľŅőħĵĔŅĶĮĶŃĵŋĔĨƢ
ėĺŅĴĶŌƟĪňŗŏĶňĵĬĴŅȮľĸňĔŏĸňŗĵĚĕƟŀĽŀĭĪňŗŏĮƦĬĔŅĶŏĸŊŀĔėŜŅĨŀĭĪňŗĩŌĔĴŅėŜŅĨŀĭŏħňĵĺěŅĔĔĸŋƞĴėŜŅĨŀĭĪňŗŒľƟĴŅȮœĴƞ
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ėĺĶĴňėŜŅĩŅĴŏĔňŗĵĺĔńĭĬŇĵŅĴĨƞŅĚȮŕ 
  &0' ĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚěŅĔįĸĚŅĬȮŐĸŃĔŅĶĮĢŇĭńĨŇĕŀĚĬńĔĻŉĔļŅȮŏĝƞĬȮĮĶŃŏĴŇĬěŅĔĔŅĶ
ĬŜŅŏĽĬŀĶŅĵĚŅĬŒĬĝńŘĬŏĶňĵĬȮĔŅĶĪħĽŀĭőħĵŒĝƟŐĭĭĪħĽŀĭľĶŊŀĽńĴĳŅļĦƢȮŏĮƦĬĨƟĬ 
 0,2 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
  0,2,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
 ĬńĔĻŉĔļŅĨƟŀĚŀŀĔœĮĮĶŃĔŀĭŀŅĝňıĞŉŗĚĽƞĺĬŒľĠƞĨƟŀĚŏĔňŗĵĺĕƟŀĚĔńĭėĬĪňŗœĴƞĶŌƟěńĔĴŅĔƞŀĬȮėĬĪňŗĴŅěŅĔ
ĽĩŅĭńĬŀŊŗĬȮŕȮŐĸŃėĬĪňŗěŃĴŅŏĮƦĬįŌƟĭńĚėńĭĭńĠĝŅȮľĶŊŀėĬĪňŗěŃĴŅŀĵŌƞŒĨƟĭńĚėńĭĭńĠĝŅȮėĺŅĴĽŅĴŅĶĩĪňŗěŃ
ĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĔĸŋƞĴėĬĨƞŅĚȮŕȮŏĮƦĬŏĶŊŗŀĚěŜŅŏĮƦĬŀĵƞŅĚĵŇŗĚȮħńĚĬńŘĬŀŅěŅĶĵƢĨƟŀĚĽŀħŐĪĶĔĺŇīňĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮĨƞŀœĮĬňŘȮŒľƟĬńĔĻŉĔļŅĶŃľĺƞŅĚĪňŗĽŀĬĺŇĝŅȮľĶŊŀŀŅěŒľƟĬńĔĻŉĔļŅœĮŏĶňĵĬĺŇĝŅĪŅĚħƟŅĬ
ĽńĚėĴĻŅĽĨĶƢĪňŗŏĔňŗĵĺĔńĭėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮħńĚĬňŘ 
  &/' ĶńĭĶŌƟėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮŏĕƟŅŒěįŌƟŀŊŗĬȮĴňėĺŅĴėŇħŏĝŇĚĭĺĔȮĴňĺŋĥŇĳŅĺŃĪŅĚŀŅĶĴĦƢŐĸŃĪŅĚ
   ĽńĚėĴ 
  &0' ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪŜŅĚŅĬŏĮƦĬĪňĴȮŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĽńĴıńĬīĳŅıĪňŗħňĔńĭįŌƟŏĶňĵĬ
   įŌƟĶƞĺĴĚŅĬȮįŌƟĮĔėĶŀĚȮėĬŒĬĝŋĴĝĬȮŐĸŃįŌƟĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĴňĽŜŅĬŉĔ
   ĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĽŅĴŅĶĩıńĥĬŅįŌƟŏĶňĵĬ
   ŒľƟŏĔŇħėĺŅĴĳŅėĳŌĴŇŒěŐĸŃŏľŖĬėŋĦėƞŅŒĬĨĬŏŀĚȮŒĬĺŇĝŅĝňıȮŏėŅĶıŒĬŏĔňĵĶĨŇŐĸŃĻńĔħŇśĻĶň
   ĕŀĚįŌƟŀŊŗĬȮŐĸŃėĺŅĴŏĮƦĬĴĬŋļĵƢ 
  &1' ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĨƞŀĨĬŏŀĚȮĨƞŀįŌƟŏĶňĵĬȮĨƞŀįŌƟĶƞĺĴĚŅĬȮŐĸŃĨƞŀĽƞĺĬĶĺĴȮ
   ĽŅĴŅĶĩĝƞĺĵŏľĸŊŀŐĸŃŐĔƟĮƤĠľŅĨĬŏŀĚȮĔĸŋƞĴŐĸŃĶŃľĺƞŅĚĔĸŋƞĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
  &2' ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 
  &3' ĴňĳŅĺŃįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĔĸƟŅľŅĠĪŅĚěĶŇĵīĶĶĴȮ
   ĽŅĴŅĶĩĝňŘĬŜŅŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĔƞįŌƟŏĶňĵĬȮĽĩŅĬĻŉĔļŅȮĝŋĴĝĬŐĸŃĽńĚėĴŀĵƞŅĚ 
   ĽĶƟŅĚĽĶĶėƢ 
  0,2,0 ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 
 ŒĝƟĔŅĶĽŀĬĪňŗĴňĔŅĶĔŜŅľĬħĔŇěĔĶĶĴŒľƟĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĔŅĶĪŜŅĚŅĬĪňŗĨƟŀĚĮĶŃĽŅĬĚŅĬĔńĭįŌƟŀŊŗĬĕƟŅĴ
ľĸńĔĽŌĨĶȮľĶŊŀĨƟŀĚėƟĬėĺƟŅľŅĕƟŀĴŌĸěŅĔĔŅĶĽńĴĳŅļĦƢĭŋėėĸŀŊŗĬȮľĶŊŀįŌƟĴňĮĶŃĽĭĔŅĶĦƢȮȮőħĵĴňėĺŅĴėŅħľĺńĚŒĬ
įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩȮȮŒĬĔŅĶĶńĭįŇħĝŀĭȮŀňĔĵńĚĴňĶŅĵĺŇĝŅ
İƗĔĚŅĬŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬěĶŇĚ 
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 0,2,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

 ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĔĸŋƞĴŒĬĝńŘĬŏĶňĵĬȮ
ŐĸŃĽńĚŏĔĨěŅĔıķĨŇĔĶĶĴĪňŗŐĽħĚŀŀĔŒĬĔŅĶĶƞĺĴĔŇěĔĶĶĴĨƞŅĚȮŕȮŐĸŃėĺŅĴėĶĭĩƟĺĬĝńħŏěĬĨĶĚĮĶŃŏħŖĬ
ĕŀĚĕƟŀĴŌĸĪňŗœħƟ 
 0,2 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
  0,2,/ȮįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
 ĬńĔĻŉĔļŅĨƟŀĚŀŀĔœĮĮĶŃĔŀĭŀŅĝňıĞŉŗĚĽƞĺĬŒľĠƞĨƟŀĚŏĔňŗĵĺĕƟŀĚĔńĭėĬĪňŗœĴƞĶŌƟěńĔĴŅĔƞŀĬȮėĬĪňŗĴŅěŅĔ
ĽĩŅĭńĬŀŊŗĬȮŕȮŐĸŃėĬĪňŗěŃĴŅŏĮƦĬįŌƟĭńĚėńĭĭńĠĝŅȮľĶŊŀėĬĪňŗěŃĴŅŀĵŌƞŒĨƟĭńĚėńĭĭńĠĝŅȮėĺŅĴĽŅĴŅĶĩĪňŗěŃ
ĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĔĸŋƞĴėĬĨƞŅĚȮŕȮŏĮƦĬŏĶŊŗŀĚěŜŅŏĮƦĬŀĵƞŅĚĵŇŗĚȮħńĚĬńŘĬŀŅěŅĶĵƢĨƟŀĚĽŀħŐĪĶĔĺŇīňĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮĨƞŀœĮĬňŘȮŒľƟĬńĔĻŉĔļŅĶŃľĺƞŅĚĪňŗĽŀĬĺŇĝŅȮľĶŊŀŀŅěŒľƟĬńĔĻŉĔļŅœĮŏĶňĵĬĺŇĝŅĪŅĚħƟŅĬ
ĽńĚėĴĻŅĽĨĶƢĪňŗŏĔňŗĵĺĔńĭėŋĦĽĴĭńĨŇĨƞŅĚȮŕȮħńĚĬňŘ 
  &/' ĶńĭĶŌƟėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬȮŏĕƟŅŒěįŌƟŀŊŗĬȮĴňėĺŅĴėŇħŏĝŇĚĭĺĔȮĴňĺŋĥŇĳŅĺŃĪŅĚŀŅĶĴĦƢŐĸŃĪŅĚ
   ĽńĚėĴ 
  &0' ĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪŜŅĚŅĬŏĮƦĬĪňĴȮŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĽńĴıńĬīĳŅıĪňŗħňĔńĭįŌƟŏĶňĵĬ
   įŌƟĶƞĺĴĚŅĬȮįŌƟĮĔėĶŀĚȮėĬŒĬĝŋĴĝĬȮŐĸŃįŌƟĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĴňĽŜŅĬŉĔ
   ĶńĭįŇħĝŀĭĨƞŀĽƞĺĬĶĺĴĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĽŅĴŅĶĩıńĥĬŅįŌƟŏĶňĵĬ
   ŒľƟŏĔŇħėĺŅĴĳŅėĳŌĴŇŒěŐĸŃŏľŖĬėŋĦėƞŅŒĬĨĬŏŀĚȮŒĬĺŇĝŅĝňıȮŏėŅĶıŒĬŏĔňĵĶĨŇŐĸŃĻńĔħŇśĻĶň
   ĕŀĚįŌƟŀŊŗĬȮŐĸŃėĺŅĴŏĮƦĬĴĬŋļĵƢ 
  &1' ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĨƞŀĨĬŏŀĚȮĨƞŀįŌƟŏĶňĵĬȮĨƞŀįŌƟĶƞĺĴĚŅĬȮŐĸŃĨƞŀĽƞĺĬĶĺĴȮ
   ĽŅĴŅĶĩĝƞĺĵŏľĸŊŀŐĸŃŐĔƟĮƤĠľŅĨĬŏŀĚȮĔĸŋƞĴŐĸŃĶŃľĺƞŅĚĔĸŋƞĴœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
  &2' ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 
  &3' ĴňĳŅĺŃįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĴňėĺŅĴŏĕƟĴŐĕŖĚŐĸŃĔĸƟŅľŅĠĪŅĚěĶŇĵīĶĶĴȮ
   ĽŅĴŅĶĩĝňŘĬŜŅŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĔƞįŌƟŏĶňĵĬȮĽĩŅĬĻŉĔļŅȮĝŋĴĝĬŐĸŃĽńĚėĴŀĵƞŅĚ 
   ĽĶƟŅĚĽĶĶėƢ 
 0,2,0   ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴ
    ĶńĭįŇħĝŀĭ 
 ŒĝƟĔŅĶĽŀĬĪňŗĴňĔŅĶĔŜŅľĬħĔŇěĔĶĶĴŒľƟĴňĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮĔŅĶĪŜŅĚŅĬĪňŗĨƟŀĚĮĶŃĽŅĬĚŅĬĔńĭįŌƟŀŊŗĬĕƟŅĴ
ľĸńĔĽŌĨĶȮľĶŊŀĨƟŀĚėƟĬėĺƟŅľŅĕƟŀĴŌĸěŅĔĔŅĶĽńĴĳŅļĦƢĭŋėėĸŀŊŗĬȮľĶŊŀįŌƟĴňĮĶŃĽĭĔŅĶĦƢȮȮőħĵĴňėĺŅĴėŅħľĺńĚŒĬ
įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺĭŋėėĸŐĸŃėĺŅĴĽŅĴŅĶĩȮȮŒĬĔŅĶĶńĭįŇħĝŀĭȮŀňĔĵńĚĴňĶŅĵĺŇĝŅ
İƗĔĚŅĬŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬěĶŇĚ 
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  0,2,1ȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸ  
    ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
 ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬĔĸŋƞĴŒĬĝńŘĬŏĶňĵĬȮŐĸŃ
ĽńĚŏĔĨěŅĔıķĨŇĔĶĶĴĪňŗŐĽħĚŀŀĔŒĬĔŅĶĶƞĺĴĔŇěĔĶĶĴĨƞŅĚȮŕȮŐĸŃėĺŅĴėĶĭĩƟĺĬĝńħŏěĬĨĶĚĮĶŃŏħŖĬĕŀĚĕƟŀĴŌĸ
ĪňŗœħƟ 
  0,3 ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

  &/' ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĽŜŅľĶńĭĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮĪńŘĚĪňŗŏĮƦĬĨńĺŏĸĕŏĝŇĚĽĩŇĨŇȮľĶŊŀ 
   ėĦŇĨĻŅĽĨĶƢŏıŊŗŀŏĕƟŅŒěŀĚėƢėĺŅĴĶŌƟȮľĶŊŀĮĶŃŏħŖĬĮƤĠľŅœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĩŌĔĨƟŀĚ 

  &0' ĽŊŗŀĽŅĶĔńĭįŌƟŏĶňĵĬȮĭŋėėĸŐĸŃĔĸŋƞĴĨƞŅĚŕȮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵĺŇīňĔŅĶľĸŅĔľĸŅĵȮȮȮ
   ĪńŘĚĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶĬŜŅŏĽĬŀħƟĺĵĶŌĮŐĭĭĨƞŅĚŕȮőħĵŒĝƟŏĪėőĬőĸĵňŐĸŃ 
   ĬĺńĨĔĶĶĴĪňŗŏľĴŅŃĽĴ 
  &1' ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĞŀĲĨƢŐĺĶƢľĶŊŀőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮľĶŊŀŐŀĮıĸŇŏėĝńĬľĶŊŀ
   ŐıĸĨĲŀĶƢĴĶĺĴĪńŘĚŀŋĮĔĶĦƢĽĬńĭĽĬŋĬĪňŗĪńĬĽĴńĵȮěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶ
   ĺŇěńĵȮĔŅĶĪŜŅĚŅĬȮŐĸŃĔŅĶĮĶŃĝŋĴȮĶĺĴĪńŘĚĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅȮĔŅĶěńħĔŅĶ
   ŐĸŃĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮĶńĭŐĸŃĽƞĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻőħĵŒĝƟħŋĸĵıŇĬŇěĪňŗħň
   ŒĬĔŅĶĨĶĺěĽŀĭėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĕƟŀĴŌĸŐĸŃĽŅĶĽĬŏĪĻȮŀňĔĪńŘĚĨĶŃľĬńĔĩŉĚĔŅĶ
   ĸŃŏĴŇħĸŇĕĽŇĪīŇśŐĸŃĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 
  &2' ĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĔŅĶėŜŅĬĺĦŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢ ŏıŊŗŀĮĶŃĔŀĭ
   ĺŇĝŅĝňıŒĬĽŅĕŅŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 
  &3' ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗĪńĬĽĴńĵȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ
   ŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 
  0,3,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  &/' ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĽŊŗŀĽŅĶ
ĬňŘŀŅěĪŜŅœħƟŒĬĶŃľĺƞŅĚĔŅĶĽŀĬȮőħĵŀŅěŒľƟĬńĔĻŉĔļŅŐĔƟĮƤĠľŅȮĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıĕŀĚĺŇīňŐĔƟĮƤĠľŅȮ
ŐĸŃŒľƟĬŜŅŏĽĬŀŐĬĺėŇħĕŀĚĔŅĶŐĔƟĮƤĠľŅȮįĸĔŅĶĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıȮĨƞŀĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮȮŀŅěĴň
ĔŅĶĺŇěŅĶĦƢŒĬŏĝŇĚĺŇĝŅĔŅĶĶŃľĺƞŅĚŀŅěŅĶĵƢŐĸŃĔĸŋƞĴĬńĔĻŉĔļŅ 
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  &0' ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅĨƞŅĚȮŕȮŒľƟĬńĔĻŉĔļŅœħƟĺŇŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢěŜŅĸŀĚȮŐĸŃ
ĽĩŅĬĔŅĶĦƢŏĽĴŊŀĬěĶŇĚȮŐĸŃĬŜŅŏĽĬŀĔŅĶŐĔƟĮƤĠľŅĪňŗŏľĴŅŃĽĴȮŏĶňĵĬĶŌƟŏĪėĬŇėĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬėŀĴıŇĺŏĨŀĶƢ
ŒĬľĸŅĔľĸŅĵĽĩŅĬĔŅĶĦƢ 
  0,3,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
   &/' ĮĶŃŏĴŇĬěŅĔŏĪėĬŇėĔŅĶĬŜŅŏĽĬŀőħĵŒĝƟĪķļġňȮĔŅĶŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮľĶŊŀėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇȮĪňŗŏĔňŗĵĺĕƟŀĚȮ 
   &0' ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀīŇĭŅĵȮĩŉĚĕƟŀěŜŅĔńħȮŏľĨŋįĸŒĬĔŅĶŏĸŊŀĔŒĝƟȮŏėĶŊŗŀĚĴŊŀ
ĨƞŅĚȮŕȮĔŅĶŀĳŇĮĶŅĵȮĔĶĦňĻŉĔļŅĨƞŅĚȮŕȮĪňŗĴňĔŅĶĬŜŅŏĽĬŀĨƞŀĝńŘĬŏĶňĵĬ 
 0,4 ħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 

  &/' ĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĽŀĬĚŅĬȮħƟĺĵĶŌĮŐĭĭȮĺŇīňĔŅĶĪňŗľĸŅĔľĸŅĵ
   őħĵŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĻŌĬĵƢĔĸŅĚȮĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃĽĶƟŅĚľĸńĔĽŌĨĶĶŅĵĺŇĝŅŒĬĝńŘĬŏĶňĵĬȮ
   ľĶŊŀľĸńĔĽŌĨĶİƗĔŀĭĶĴĺŅĚŐįĬŐĸŃŀŀĔŐĭĭŏĬŊŘŀľŅĽŅĶŃŐĸŃĔŇěĔĶĶĴĔŅĶěńħĔŅĶ
   ŏĶňĵĬĶŌƟȮĭĶŇľŅĶěńħĔŅĶĝńŘĬŏĶňĵĬȮŐĸŃ-ľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶȮŒĝƟĽŊŗŀŐĸŃŏĪėőĬőĸĵňȮĺńħ
   ŐĸŃĮĶŃŏĴŇĬįĸŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĽĶƟŅĚĽĶĶėƢ 
  &0' ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢįŌƟŏĶňĵĬŏĮƦĬĶŅĵĭŋėėĸŐĸŃěńħĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮȮȮȮȮ
   ľĶŊŀĽŀĬĚŅĬœħƟŀĵƞŅĚľĸŅĔľĸŅĵŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬĨŅĴėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸȮȮȮ
   ĪńŘĚįŌƟŏĶňĵĬĮĔĨŇľĶŊŀĪňŗĴňėĺŅĴĨƟŀĚĔŅĶěŜŅŏĮƦĬıŇŏĻļȮľĶŊŀĨƞŅĚĺńĥĬīĶĶĴ 
  &1' ěńħĔŇěĔĶĶĴŐĸŃŀŀĔŐĭĭĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŒľƟįŌƟŏĶňĵĬœħƟŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢȮ
   ŏĶňĵĬĶŌƟįƞŅĬĔŅĶĸĚĴŊŀĮĢŇĭńĨŇŐĸŃĔŅĶĪŜŅĚŅĬŒĬĽĩŅĬĔŅĶĦƢěĶŇĚĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬ
   ıńĥĬŅĔŅĶėŇħȮĔŅĶĪŜŅĚŅĬȮĔŅĶěńħĔŅĶĔŅĶŏįĝŇĠĽĩŅĬĔŅĶĦƢȮİƗĔĔŅĶĮĢŇĭńĨŇŒľƟĪŜŅœħƟȮȮȮ
   ėŇħŏĮƦĬȮĪŜŅŏĮƦĬȮőħĵĭŌĶĦŅĔŅĶĔŅĶĪŅĚŅĬĔńĭĔŅĶŏĶňĵĬĶŌƟŐĸŃėŋĦīĶĶĴěĶŇĵīĶĶĴ 
   ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĴŅŒĝƟŏıŊŗŀĮƚŀĚĔńĬȮŐĔƟœĕĮƤĠľŅȮŐĸŃıńĥĬŅ 
  &2' ĽĶƟŅĚĭĶĶĵŅĔŅĻȮŐĸŃěńħĽĳŅıŐĺħĸƟŀĴȮĽŊŗŀĔŅĶŏĶňĵĬȮŐľĸƞĚĺŇĪĵŅĔŅĶȮŏĪėőĬőĸĵňȮ
   ĺńĥĬīĶĶĴŐĸŃĳŌĴŇĮƤĠĠŅĪńŘĚŒĬŐĸŃĬŀĔĽĩŅĬĻŉĔļŅŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟȮĴňėĺŅĴĽŅĴŅĶĩŒĬ
   ĔŅĶĮĶŃĽŅĬĚŅĬŐĸŃĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭĭŇħŅĴŅĶħŅȮįŌƟĮĔėĶŀĚȮŐĸŃĭŋėėĸŒĬĝŋĴĝĬ
   ĪŋĔİƙŅĵȮŏıŊŗŀŀŜŅĬĺĵėĺŅĴĽŃħĺĔŐĸŃĶƞĺĴĴŊŀĔńĬıńĥĬŅįŌƟŏĶňĵĬŒľƟĴňėĺŅĴĶŀĭĶŌƟȮĴňĮƤĠĠŅ
   ĶŌƟėŇħŐĸŃŏĔŇħĔŅĶŒİƙĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒľƟŏĨŖĴĨŅĴĻńĔĵĳŅı 
  &3' ĽŅĴŅĶĩěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĬńĔŏĶňĵĬĴňĪńĔļŃĻĨĺĶĶļĪňŗȮšŠȮŐĸŃŏĪėőĬőĸĵňȮĴŅŒĝƟ
   ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬŐĸŃıńĥĬŅĨĬŏŀĚȮŏĝƞĬȮĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ 
   &Learning Skills) ĪńĔļŃĔŅĶĶŌƟŏĶŊŗŀĚ&Literacy Skills) ŐĸŃĪńĔļŃĝňĺŇĨȮ&Life Skills) 
   ĪńĔļŃĔŅĶȮĪŜŅĚŅĬŐĭĭĶƞĺĴĴŊŀȮŐĸŃħŜŅŏĬŇĬĝňĺŇĨĨŅĴľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚ 
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  0,3,0ȮȮĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
   &/' ěńħĔŇěĔĶĶĴŒľƟįŌƟŏĶňĵĬŏĶňĵĬĶŌƟĳŅėĪķļġňŐĸŃİƗĔĮĢŇĭńĨŇĔńĭĽĩŅĬĔŅĶĦƢěŜŅĸŀĚŐĸŃ
ĽĩŅĬĔŅĶĦƢěĶŇĚőħĵŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠȮőħĵŏĝŊŗŀĴőĵĚĔńĭĽĴĶĶĩĬŃŒĬĶŅĵĺŇĝŅŐĸŃĨĶĚĔńĭįĸ
ĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶ 
   &0' ěńħĔŇěĔĶĶĴŒľƟįŌƟŏĶňĵĬĽŀĬŒĬĽĩŅĬĔŅĶĦƢěŜŅĸŀĚŐĸŃĽĩŅĬĔŅĶĦƢěĶŇĚŒĬľƟŀĚŏĶňĵĬŐĸŃ
ĽĩŅĬĻŉĔļŅȮőħĵĴňĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪńŘĚĶŌĮŐĭĭĔŅĶĽŀĬĪňŗĪńĬĽĴńĵȮĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĕŀĚĽĩŅĬĪňŗȮĴňėĺŅĴĶƞĺĴĴŊŀ
ĔńĭĝŋĴĝĬȮ 
  0,3,1ȮȮĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĺŇīňĺŇĪĵŅĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
   &/' ĮĶŃŏĴŇĬěŅĔĔŅĶĪŜŅĔŇěĔĶĶĴĨƞŅĚȮŕȮħƟĺĵŐĭĭĮĶŃŏĴŇĬŐĸŃŐĭĭĪħĽŀĭĪňŗĴňėŋĦĳŅıȮ
ĽŀħėĸƟŀĚĔńĭĔŇěĔĶĶĴĨŅĴĽĴĶĶĩĬŃĪňŗŏĔŇħĕŉŘĬȮ 
   &0' ĮĶŃŏĴŇĬőħĵĔŅĶĬŇŏĪĻĔŅĶĽŀĬĨŅĴĺŇīňĔŅĶĪňŗĳŅėĺŇĝŅĔŜŅľĬħĕŉŘĬȮĞŉŗĚĽŀħėĸƟŀĚĔńĭ
ľĸńĔŏĔĦĤƢĕŀĚėŋĶŋĽĳŅŐĸŃȮĴėŀ,/ȮėĶŋĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ĵėŀ,0 
 

79 
 

1, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮȮ 
 &Curriculum  Mapping) 
 1,/ įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĕŀĚĶŅĵĺŇĝŅľĴĺħĻŉĔļŅĪńŗĺœĮȮĴňėĺŅĴľĴŅĵħńĚĬňŘ 
  1,/,/ ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

  1,ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮőħĵĴňěŇĨĽŜŅĬŉĔŐĸŃěŇĨĽŅīŅĶĦŃ 
  2,ȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĽŋěĶŇĨȮŏĽňĵĽĸŃȮĕĵńĬŐĸŃŀħĪĬ 
  3,ȮĴňĳŅĺŃįŌƟĬŜŅȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ 
  4,ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮȮ 
  5,ȮŏėŅĶıĔġȮĶŃŏĭňĵĭȮŐĸŃĕƟŀĭńĚėńĭĕŀĚŀĚėƢĔĶ 

  1,/,0 ħƟŅĬėĺŅĴĶŌƟ 
  1,ȮĶŌƟľĸńĔĔŅĶȮŐĬĺėŇħȮŐĸŃĪķļġňıŊŘĬģŅĬ 
  2,ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĔŅĶėŇħĺŇŏėĶŅŃľƢœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ 
  3,ȮĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňĪňŗĪńĬĽĴńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
  4,ȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟȮľĸńĔĔŅĶȮŐĸŃĪķļġňœĮĮĶŃĵŋĔĨƢŒĝƟœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
  5,ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĔńĭĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

  3,/,1 ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
  1,ȮĴňĔĶŃĭĺĬĔŅĶėŇħȮŐĸŃĔĸńŗĬĔĶŀĚĕƟŀĴŌĸŀĵƞŅĚŏĮƦĬĶŃĭĭ 
  2,ȮĽŅĴŅĶĩĽĶŋĮĮĶŃŏħŖĬȮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢĕƟŀĴŌĸĕƞŅĺĽŅĶœħƟȮ 
  3,ȮĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮŐĸŃĽŅĴŅĶĩĮĶńĭŒĝƟŀĚėƢėĺŅĴĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
  4,ȮĽŅĴŅĶĩıńĥĬŅĔŅĶėŇħĺŇŏėĶŅŃľƢŏıŊŗŀĔŜŅľĬħĺŇīňĔŅĶŐĸŃŏĽĬŀŐĬŃŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅĪňŗ 

   ȮȮȮŏľĴŅŃĽĴœħƟ 
  5,ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸƟĺĬŜŅœĮĮĢŇĭńĨŇŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟĨŅĴėĺŅĴŏľĴŅŃĽĴ 

  1,/,4 ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
  1,ȮĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĚŅĬŐĸŃľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
  2,ȮĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 
  3,ȮŏĕƟŅŒěŐĸŃĵŀĴĶńĭĩŉĚėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸȮŐĸŃėĺŅĴŐĨĔĨƞŅĚĪŅĚĺńĥĬīĶĶĴȮ 
  4,ȮĶńĔļŅĝŊŗŀŏĽňĵĚĕŀĚĨĬŏŀĚȮėĶŀĭėĶńĺȮŐĸŃŀĚėƢĔĶȮ 
  5,ȮŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚĮĶŃľĵńħȮŐĸŃĮĢŇĭńĨŇĨŅĴľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 

  1,/,5 ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  1,ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏĪėĬŇėĪŅĚĔŅĶėŇħėŜŅĬĺĦȮŐĸŃĬŜŅœĮŒĝƟŀĵƞŅĚĽĴŏľĨŋĽĴįĸ 
  2,ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
  3,ȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
  4,ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
  5,ȮĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħȮĲƤĚȮŀƞŅĬȮŐĸŃŏĕňĵĬȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĶŅĵĺŇĝŅȮ&Curriculum Mapping' 

¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮ¹ȮȮȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 
 
ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ 
 

ĶŅĵĺŇĝŅ 
/,ėŋĦīĶĶĴ 
ěĶŇĵīĶĶĴ 

0,ėĺŅĴĶŌƟ 1,ĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

3,ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

/ 0 1 2 3 / 0 1 2 3 / 0 1 2 5 1 2 3 4 5 / 0 1 4 5 

.6.0.17.5 īŋĶĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
 &Business for Everyday Life' 

 ̧  ̧  ¹   ̧  ¹  ¹    ̧   ̧  ̧  ̧   ¹ ¹  ̧   ¹ 

080303606  ĔŅĶėŇħŏĝŇĚĶŃĭĭŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 3&3-0-6' 
 Ȯ&Systematic and Creative Thinking' 

  ¹ ¹   ̧  ̧  ¹ ¹  ̧  ̧  ̧  ̧ ¹  ̧ ¹ ¹     ̧ ¹  ¹ 

080103001 ĳŅļŅŀńĚĔķļȮ1 3&3-0-6'
 &English I' 

   ¹   ̧          ̧ ¹          ̧

080103002 ĳŅļŅŀńĚĔķļȮ2 3&3-0-6' 
 &English II' 

   ¹   ̧   ¹       ̧ ¹       ¹   ̧

080103018 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĪŜŅĚŅĬ 3&3-0-6' 
 &English for Work' 

   ¹   ̧    ̧    ¹   ¹ ¹         ̧

080103034 ĔŅĶĽĬĪĬŅĳŅļŅŀńĚĔķļ 3&3-0-6' 
 &English Conversation I' 

   ¹   ̧    ̧    ¹  ¹ ¹ ¹      ¹   ̧
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ĶŅĵĺŇĝŅ 
/,ėŋĦīĶĶĴ 
ěĶŇĵīĶĶĴ 

0,ėĺŅĴĶŌƟ 1,ĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

3,ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

/ 0 1 2 3 / 0 1 2 3 / 0 1 2 5 1 2 3 4 5 / 0 1 4 5 

080103061 ĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮ/ 3&3-0-6' 
 &Practical English I' 

    ¹  ̧          ̧ ¹          ̧

080103062 ĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮ0 3&3-0-6' 
 &Practical English II' 

    ¹  ̧   ¹       ̧ ¹       ¹   ̧

.0...1/./ ėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĻŉĔļŅŏĭŊŘŀĚĨƟĬ    1&1-1-2' 
 &Basic Computer for Education' 

    ̧ ¹    ̧  ¹      ̧  ̧ ¹       ̧  ¹ 

020003103 ėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶőĮĶŐĔĶĴ 1&0-0-3' 
 &Computer and Programming' 

¹ ¹ ¹ ¹   ̧  ̧   ̧  ̧  ̧  ̧  ̧   ̧  ¹ ¹    ̧  ̧  ̧   ̧

04...1..2 ĔĶŃĭĺĬĔŅĶėŇħŏĝŇĚŀŀĔŐĭĭ 3&3-0-6' 
 &Design Thinking' 

 ̧    ̧ ¹  ̧ ¹   ̧  ¹   ̧  ̧ ¹  ̧  ̧   ¹ ¹  ̧ ¹ ¹ ¹ 

040203100 ėĦŇĨĻŅĽĨĶƢĪńŗĺœĮ 3&3-0-6' 
 &General Mathematics' 

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

.6.1.13.1 ŐĭėĴŇĬĨńĬ 3&3-0-6' 
 &Badminton' 

¹ ¹   ¹    ¹       ̧  ̧ ¹        ¹ 

080303606  ĸňĸŅĻ 3&3-0-6' 
 &Dancing' 

¹ ¹   ¹    ¹       ̧  ̧ ¹        ¹ 

Ȯ
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 1,0 įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅľĴĺħĺŇĝŅŏĜıŅŃŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
  1,0,/ ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
   &/' ŐĽħĚŀŀĔĞŉŗĚėĺŅĴĶńĔŐĸŃĻĶńĪīŅŐĸŃĳŌĴŇŒěŒĬĺŇĝŅĝňıėĶŌŐĸŃěŇĨĺŇĠĠŅĦėĺŅĴŏĮƦĬėĶŌȮ
    ŐĸŃĮĢŇĭńĨŇĨĬĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĝňıėĶŌ 
   &0' ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ 
   &1' ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚ
    ŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ 
   &2' ĴňěŇĨŀŅĽŅȮěŇĨĽŅīŅĶĦŃȮŀħĪĬŀħĔĸńŘĬȮĴňėĺŅĴŏĽňĵĽĸŃȮĶńĭįŇħĝŀĭŐĸŃĞŊŗŀĽńĨĵƢĨƞŀ 
    ĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚŀĵƞŅĚ 
    ĨƞŀŏĬŊŗŀĚȮĮĶŃıķĨŇĨĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňŐĔƞĻŇļĵƢȮėĶŀĭėĶńĺȮĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮ
    ŐĸŃŏĽĶŇĴĽĶƟŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 
   &3' ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
   &4' ȮĴňėƞŅĬŇĵĴŐĸŃėŋĦĸńĔļĦŃŏĮƦĬĮĶŃĝŅīŇĮœĨĵȮėŊŀȮĔŅĶŏėŅĶıĽŇĪīŇȮŐĸŃŒľƟŏĔňĵĶĨŇėĬŀŊŗĬȮ
    ĴňėĺŅĴĽŅĴńėėňŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮŐĸŃŒĝƟŏľĨŋįĸŐĸŃĮƤĠĠŅ
    ŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶĨńħĽŇĬŒě 
   &5' ĴňėĺŅĴĔĸƟŅľŅĠŐĸŃŐĽħĚŀŀĔĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮĽŅĴŅĶĩĺŇĬŇěĜńĵȮěńħĔŅĶŐĸŃȮ
    ėŇħŐĔƟĮƤĠľŅĪŅĚėŋĦīĶĶĴěĶŇĵīĶĶĴħƟĺĵėĺŅĴĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭĽńĚėĴȮĔŅĶĪŜŅĚŅĬ
    ŐĸŃĽĳŅıŐĺħĸƟŀĴȮőħĵŀŅĻńĵľĸńĔĔŅĶŏľĨŋįĸŐĸŃŒĝƟħŋĸĵıŇĬŇěĪŅĚėƞŅĬŇĵĴȮĭĶĶĪńħģŅĬ
    ĪŅĚĽńĚėĴȮėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬŐĸŃĮĶŃőĵĝĬƢĕŀĚĽńĚėĴĽƞĺĬĶĺĴĴňěŇĨĽŜŅĬŉĔŒĬĔŅĶīŜŅĶĚ
    ėĺŅĴőĮĶƞĚŒĽĕŀĚĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮĨƞŀĨƟŅĬĔŅĶĪŋěĶŇĨėŀĶńĮĝńŗĬŐĸŃėĺŅĴœĴƞ 
    ĩŌĔĨƟŀĚœĴƞŒĝƟĕƟŀĴŌĸĭŇħŏĭŊŀĬȮľĶŊŀĔŅĶĸŀĔŏĸňĵĬįĸĚŅĬ 
  1,0,0 ħƟŅĬėĺŅĴĶŌƟ 
   &/' ĴňėĺŅĴĶŀĭĶŌƟŒĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňȮŏĬŊŘŀľŅĽŅĶŃħƟŅĬĺŇĝŅĝňıĕŀĚėĶŌȮŀŅĪŇȮėƞŅĬŇĵĴ
    ĕŀĚėĶŌȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦȮěŇĨĺŇĠĠŅĦėĶŌȮĮĶńĝĠŅėĺŅĴŏĮƦĬėĶŌȮĔŅĶ
    ĽŀĬŐĭĭĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮĔĶŃĭĺĬĔŅĶĪŅĚ ĺŇĻĺĔĶĶĴȮ
    ŐĸŃėĦŇĨĻŅĽĨĶƢ&Science Technology Engineering and Mathematics 
    Education: STEM Education) ĝŋĴĝĬŐľƞĚĔŅĶŏĶňĵĬĶŌƟȮ&Professional Learning 
    Community: PLC) ŐĸŃĴňėĺŅĴĶŌƟŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
   &0' ĴňėĺŅĴĶŌƟŐĸŃŏĬŊŘŀľŅŒĬĺŇĝŅĝňıėŀĴıŇĺŏĨŀĶƢȮħƟŅĬľĸńĔĔŅĶȮŐĬĺėŇħȮĪķļġňŐĸŃĪńĔļŃ
    ĔŅĶĮĢŇĭńĨŇŀĵƞŅĚĸŉĔĞŉŘĚĩƞŀĚŐĪƟȮĶĺĴĪńŘĚĭĶŇĭĪĕŀĚŀŋĨĽŅľĔĶĶĴȮĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴ
    ŐĸŃ-ľĶŊŀĴŅĨĶģŅĬŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚŒĬĽŅĕŅĺŇĝŅŏĜıŅŃĨƞŅĚŕȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟ
    ŏėĶŊŗŀĚĴŊŀĔŅĶĞƞŀĴŐĞĴȮĔŅĶĭŅĶŋĚĶńĔļŅȮĔŅĶĽĶƟŅĚȮĔŅĶıńĥĬŅĔĶŃĭĺĬĔŅĶĕńŘĬĨŀĬŒĬ


































































































































































































































































