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ľĴĺħĪňŗȮ1. ĕƟŀĴŌĸĪńŗĺœĮ 

1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 

1.1 ĶľńĽľĸńĔĽŌĨĶ 
ĶŃħńĭĮĶŇĠĠŅőĪ: 25490103210808 
ĶŃħńĭĮĶŇĠĠŅŏŀĔ: 25490103210807 

1.2 ľĸńĔĽŌĨĶĮĶŇĠĠŅőĪ 
ĳŅļŅœĪĵ: ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĳŅļŅŀńĚĔķļ: Master of Engineering Program in Electrical Engineering 

1.3 ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔ 
ĳŅļŅœĪĵ: ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĳŅļŅŀńĚĔķļ:  Doctor of Philosophy Program in Electrical Engineering 

2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 

2.1 ľĸńĔĽŌĨĶĮĶŇĠĠŅőĪ  
ĝŊŗŀŏĨŖĴȮ&ĳŅļŅœĪĵ':  ĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮ(ĺŇĻĺĔĶĶĴœĲĲƚŅ) 
             (ŀńĚĔķļ): Master of Engineering (Electrical Engineering) 
ĝŊŗŀĵƞŀ &ĳŅļŅœĪĵ': ĺĻ.Ĵ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ) 
   (ŀńĚĔķļ): M.Eng. (Electrical Engineering) 

2.2 ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔ 
ĝŊŗŀŏĨŖĴ &ĳŅļŅœĪĵ': ĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ(ĺŇĻĺĔĶĶĴœĲĲƚŅ) 
             (ŀńĚĔķļ): Doctor of Philosophy (Electrical Engineering) 
ĝŊŗŀĵƞŀ &ĳŅļŅœĪĵ': ĮĶ.ħ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ) 
            (ŀńĚĔķļ): Ph.D. (Electrical Engineering) 
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3. ĺŇĝŅŏŀĔ &ĩƟŅĴň' 

-  
4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 

4.1 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĨĶĴľŅĭńĦĤŇĨ  
- ŐįĬȮĔȮŐĭĭȮĔ1  œĴƞĬƟŀĵĔĺƞŅȮ36 ľĬƞĺĵĔŇĨ 
- ŐįĬȮĔȮŐĭĭȮĔ2  œĴƞĬƟŀĵĔĺƞŅȮ36 ľĬƞĺĵĔŇĨ 

4.2 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ  
- ŐĭĭȮ1.1  œĴƞĬƟŀĵĔĺƞŅȮ48 ľĬƞĺĵĔŇĨ 
- ŐĭĭȮ2.1  œĴƞĬƟŀĵĔĺƞŅȮ48 ľĬƞĺĵĔŇĨ 
- Őĭĭ 2.2  œĴƞĬƟŀĵĔĺƞŅȮ72 ľĬƞĺĵĔŇĨ 

5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 

5.1 ĶŌĮŐĭĭ 
5.1.1 ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪȮľĸńĔĽŌĨĶȮ2 ĮƖ 
5.1.2 ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔȮľĸńĔĽŌĨĶȮ3 ĮƖ ĽŜŅľĶńĭĮĶŇĠĠŅŏŀĔȮŐĭĭȮ1.1 ŐĸŃŐĭĭȮ2.1  ŐĸŃ
ľĸńĔĽŌĨĶȮ4 ĮƖ ĽŜŅľĶńĭĮĶŇĠĠŅŏŀĔȮŐĭĭȮ2.2 

5.2 ĳŅļŅĪňŗŒĝƟ 
ÃȮȮľĸńĔĽŌĨĶěńħĔŅĶĻŉĔļŅŏĮƦĬĳŅļŅœĪĵ 
 Ã  ľĸńĔĽŌĨĶěńħĔŅĶĻŉĔļŅŏĮƦĬĳŅļŅŀńĚĔķļ 
 X  ľĸńĔĽŌĨĶěńħĔŅĶĻŉĔļŅŏĮƦĬĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 

5.3 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅ 

ÃȮȮĶńĭŏĜıŅŃĬńĔĻŉĔļŅœĪĵ 
Ã ȮĶńĭŏĜıŅŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ  
X  ĶńĭĪńŘĚĬńĔĻŉĔļŅœĪĵȮŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ 

5.4 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ 
5.4.1 ĶŃħńĭĮĶŇĠĠŅőĪȮ 
X  ŏĮƦĬľĸńĔĽŌĨĶĕŀĚĽĩŅĭńĬőħĵŏĜıŅŃ  
ÃȮȮŏĮƦĬľĸńĔĽŌĨĶĪňŗœħƟĶńĭėĺŅĴĶƞĺĴĴŊŀĽĬńĭĽĬŋĬěŅĔĽĩŅĭńĬŀŊŗĬ 
XȮȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ  
 ĝŊŗŀĽĩŅĭńĬȮKanazawa University ĮĶŃŏĪĻĠňŗĮŋƙĬ 
ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴĴŊŀ 
Ã ȮĶƞĺĴĴŊŀĔńĬ őħĵĽĩŅĭńĬł ŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ  
Ã ȮĶƞĺĴĴŊŀĔńĬ őħĵĽĩŅĭńĬł ŀŊŗĬ ŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ  
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XȮ ĶƞĺĴĴŊŀĔńĬ őħĵįŌƟĻŉĔļŅŀŅěœħƟĶńĭĮĶŇĠĠŅěŅĔĽŀĚĽĩŅĭńĬ őħĵĴňŏĚŊŗŀĬœĕħńĚĬňŘ 
o ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĪńŘĚĽŀĚĽĩŅĭńĬȮ 
o ĬńĔĻŉĔļŅĨƟŀĚŒĝƟŏĺĸŅĻŉĔļŅĺŇěńĵĪňŗȮKanazawa University ŀĵƞŅĚĬƟŀĵȮ12 ŏħŊŀĬ 
o ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŃĔŀĭħƟĺĵŀŅěŅĶĵƢěŅĔĪńŘĚĽŀĚĽĩŅĭńĬ 
o ĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢěŅĔĔĶĶĴĔŅĶĪňŗĮĶŃĔŀĭħƟĺĵŀŅěŅĶĵƢěŅĔ
ĪńŘĚĽŀĚĽĩŅĭńĬŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔ 

o ĬńĔĻŉĔļŅĨƟŀĚĴňįĸĚŅĬĨňıŇĴıƢĨŅĴŏĔĦĤƢĕŀĚŐĨƞĸŃĽĩŅĭńĬȮőħĵĪňŗįĸĚŅĬĬńĭĞŘŜŅœħƟ 
o ĬńĔĻŉĔļŅĨƟŀĚĽƞĚŏĸƞĴĺŇĪĵŅĬŇıĬīƢŒľƟĪńŘĚĽŀĚĽĩŅĭńĬ 

     5.4.2 ĶŃħńĭĮĶŇĠĠŅŏŀĔ 
X  ŏĮƦĬľĸńĔĽŌĨĶĕŀĚĽĩŅĭńĬőħĵŏĜıŅŃ  
ÃȮȮŏĮƦĬľĸńĔĽŌĨĶĪňŗœħƟĶńĭėĺŅĴĶƞĺĴĴŊŀĽĬńĭĽĬŋĬěŅĔĽĩŅĭńĬŀŊŗĬ 
XȮȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ  
 ĝŊŗŀĽĩŅĭńĬȮUniversiti Putra Malasia &UPM) ĮĶŃŏĪĻĴŅŏĸŏĝňĵ ŐĸŃȮKanazawaȮUniversity 
ĮĶŃŏĪĻĠňŗĮŋƙĬȮ 

 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴĴŊŀ 

Ã ȮĶƞĺĴĴŊŀĔńĬ őħĵĽĩŅĭńĬł ŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ  
Ã ȮĶƞĺĴĴŊŀĔńĬ őħĵĽĩŅĭńĬł ŀŊŗĬ ŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ  
XȮ ĶƞĺĴĴŊŀĔńĬ őħĵįŌƟĻŉĔļŅŀŅěœħƟĶńĭĮĶŇĠĠŅěŅĔĽŀĚĽĩŅĭńĬ őħĵĴňŏĚŊŗŀĬœĕħńĚĬňŘ 

o ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĪńŘĚĽŀĚĽĩŅĭńĬȮ 
o ĬńĔĻŉĔļŅĨƟŀĚŒĝƟŏĺĸŅĻŉĔļŅĺŇěńĵĪňŗȮUPM ľĶŊŀ Kanazawa University ŀĵƞŅĚĬƟŀĵȮ12 
ŏħŊŀĬ 

o ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŃĔŀĭħƟĺĵŀŅěŅĶĵƢěŅĔĪńŘĚĽŀĚĽĩŅĭńĬ 
o ĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢěŅĔĔĶĶĴĔŅĶĪňŗĮĶŃĔŀĭħƟĺĵŀŅěŅĶĵƢěŅĔ
ĪńŘĚĽŀĚĽĩŅĭńĬŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔ 

o ĬńĔĻŉĔļŅĨƟŀĚĴňįĸĚŅĬĨňıŇĴıƢĨŅĴŏĔĦĤƢĕŀĚŐĨƞĸŃĽĩŅĭńĬȮőħĵĪňŗįĸĚŅĬĬńĭĞŘŜŅœħƟ 
o ĬńĔĻŉĔļŅĨƟŀĚĽƞĚŏĸƞĴĺŇĪĵŅĬŇıĬīƢŒľƟĪńŘĚĽŀĚĽĩŅĭńĬ 

5.5 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
5.5.1 ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪ  
XȮȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅŏħňĵĺȮ&ĔĶĦňĪňŗœĴƞœħƟĶƞĺĴŏĶňĵĬĔńĭĽĩŅĭńĬŀŊŗĬ' 
X  ŒľƟĮĶŇĠĠŅĪĺŇĮĶŇĠĠŅ 
őħĵĝŊŗŀĮĶŇĠĠŅěŅĔĪŅĚȮKanazawa University ėŊŀȮM.Eng. (Electrical Engineering and 
Computer Science) 
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5.5.2 ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔ  
XȮȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅŏħňĵĺ &ĔĶĦňĪňŗœĴƞœħƟĶƞĺĴŏĶňĵĬĔńĭĽĩŅĭńĬŀŊŗĬ' 
X  ŒľƟĮĶŇĠĠŅĪĺŇĮĶŇĠĠŅ 
őħĵĝŊŗŀĮĶŇĠĠŅěŅĔĪŅĚȮUPM ėŊŀȮPh.D. (Electrical Power Engineering), 
Ph.D. (Electronic Engineering) ŐĸŃ Ph.D. (Control System Engineering) 

X  ŒľƟĮĶŇĠĠŅĪĺŇĮĶŇĠĠŅ 
őħĵĝŊŗŀĮĶŇĠĠŅěŅĔĪŅĚȮKanazawa University ėŊŀȮPh.D. (Electrical Engineering and 
Computer Science) 

6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 

XȮȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2559 ĔŜŅľĬħŏĮƕħĽŀĬȮ ŏħŊŀĬĴĔĶŅėĴȮı,Ļ,Ȯ2560 
ĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2554ȮŐĸŃȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2554 
œħƟĶńĭŀĬŋĴńĨŇ/ŏľŖĬĝŀĭľĸńĔĽŌĨĶěŅĔĽĳŅĺŇĪĵŅŏĕĨľŅħŒľĠƞȮȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ13(3/2559) 
ŏĴŊŗŀĺńĬĪňŗ 12 ŏħŊŀĬ ĔĶĔġŅėĴ ı.Ļ. 2559 ŐĸŃŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ0/(3/2561) ŏĴŊŗŀĺńĬĪňŗȮ/2ȮĽŇĚľŅėĴȮ
ı,Ļ,034/ 
œħƟĶńĭŀĬŋĴńĨŇ/ŏľŖĬĝŀĭľĸńĔĽŌĨĶěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵłȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ378(8/2559) 
ŏĴŊŗŀĺńĬĪňŗ 17 ŏħŊŀĬȮĔńĬĵŅĵĬ ı.Ļ. 2559 ŐĸŃŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮ2./&7-034/'ȮŏĴŊŗŀĺńĬĪňŗȮ/3Ȯ
ĔńĬĵŅĵĬȮ034/ 

7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 

ľĸńĔĽŌĨĶĴňėĺŅĴıĶƟŀĴŏįĵŐıĶƞėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ
ı,Ļ,0330ȮŒĬĮƖĔŅĶĻŉĔļŅȮ2561 ȮĽŜŅľĶńĭĶŃħńĭĮĶŇĠĠŅőĪȮŐĸŃŒĬĮƖĔŅĶĻŉĔļŅȮ2560 ĽŜŅľĶńĭĶŃħńĭĮĶŇĠĠŅŏŀĔ 

8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚěŅĔĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

- ĬńĔĺŇěńĵ 
- ĬńĔĺŇĝŅĔŅĶľĶŊŀŀŅěŅĶĵƢŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅ 
- ĺŇĻĺĔĶİƙŅĵĺŇěńĵŐĸŃıńĥĬŅȮŒĬľĬƞĺĵĚŅĬĶńģȮĶńģĺŇĽŅľĔŇěȮŐĸŃŏŀĔĝĬȮŏĝƞĬȮĻŌĬĵƢŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢȮ
ŀŋĨĽŅľĔĶĶĴŁŅĶƢħħŇĽĔƢȮŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŀŋĨĽŅľĔĶĶĴŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮŀŋĨĽŅľĔĶĶĴŏėĶŊŗŀĚĴŊŀ
ĺńħȮŀŋĨĽŅľĔĶĶĴĶĩĵĬĨƢȮŀŋĨĽŅľĔĶĶĴĔŅĶĽŊŗŀĽŅĶŐĸŃőĪĶėĴĬŅėĴȮĔŅĶœĲĲƚŅİƙŅĵįĸŇĨȮĔŅĶœĲĲƚŅĽƞĺĬ
ĳŌĴŇĳŅėȮŏĮƦĬĨƟĬȮ 

- ĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ ŏěƟŅĕŀĚĔŇěĔŅĶ
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9. ĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
 

ŏĸĕĮĶŃěŜŅĨńĺ 
ĭńĨĶĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚ 
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ ĺŋĥŇĔŅĶĻŉĔļŅĶŃħńĭĨĶň-őĪ-ŏŀĔȮ&ĽŅĕŅĺŇĝŅ'*Ȯ 
ĽĩŅĭńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ*ȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 ĶĻ, ĬŅĚĦńġģŅȮȮěŇĬħŅŏıŖĝĶƢ ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ.ĽĚĕĸŅĬėĶŇĬĪĶƢȮ, 2536  
M.Eng. (Information Engineering),   
The U. of Tokyo, Japan, 2543 
Ph.D. (Interdisciplinary Course on Advanced Science and Technology), The U. of Tokyo, Japan*Ȯ0325 

 ĶĻ. ĬŅĵĺŇĔĸĴȮȮīňĶĳŅıĕěĶŏħĝ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0313 
K,Cle,Ȯ&Cjcarpga_jȮ_lbȮAmknsrcpȮCleglccpgle'*ȮS,ȮmdȮȮAmjmp_bmȮ_rȮ@msjbcp*ȮS,Q,?.*Ȯ0320 
Nf,B,Ȯ&Rcjcamkkslga_rgmlq'*ȮS,ȮmdȮNgrrq`spef*ȮS,Q,?,, 2547 

 įĻ. ĬŅĚĔŋĽŋĴŅĸĵƢȮȮŏĜĸŇĴĵŅĬĬĪƢ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0317 
K,Q,Ȯ&Cjcarpga_jȮCleglccpgle'*Ȯ 
U. of Colorado at Boulder*ȮS,Q,?,*Ȯ0320 
Nf,B,Ȯ&NmucpȮCjcarpmlgaq'*ȮU. of Colorado at Boulder*ȮS,Q,?.*Ȯ0324 

 ŀŅěŅĶĵƢ ĬŅĵĶńĔĔķĨĺƢȮħĺĚĽĶƟŀĵĪŀĚ ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴœĲĲƚŅ', Ĵ,ŏĝňĵĚŒľĴƞ, 0316 
ĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴœĲĲƚŅ', Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ, 0322 
Ph.D. (Electronic Engineering),  U. of Surrey, U.K., 0334 

 ŀŅěŅĶĵƢ ĬŅĵĔŇĨĨŇėŋĦȮĪŀĚıŌĸ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ,  033/ 
ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ,  0331 
Ph.D. (Electrical Engineering), U. of Kaiserslautern, Germany, 0336 
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10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

 ȮȮȮȮŒĬĽĩŅĬĪňŗĨńŘĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĺŇĪĵŅŏĕĨľŅħŒľĠƞȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
 
11. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 

11.1 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮ 
ĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŃĽŀħėĸƟŀĚĔńĭŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ12 (ı.Ļ. 2560ů

2564) ĪňŗĔĸƞŅĺĩŉĚĔŅĶĬŜŅĳŌĴŇėŋƟĴĔńĬĪňŗĴňŀĵŌƞ ıĶƟŀĴĪńŘĚŏĶƞĚĽĶƟŅĚĳŌĴŇėŋƟĴĔńĬŒĬĮĶŃŏĪĻŒľƟŏĕƟĴŐĕŖĚĕŉŘĬ ŏıŊŗŀŏĨĶňĵĴėĺŅĴ
ıĶƟŀĴėĬȮĽńĚėĴ ŐĸŃĶŃĭĭŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻŒľƟĽŅĴŅĶĩĮĶńĭĨńĺĶŀĚĶńĭįĸĔĶŃĪĭěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴȮőħĵŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶıńĥĬŅėĬ ĶĺĴĪńŘĚĽĶƟŅĚőŀĔŅĽĪŅĚŏĻĶļģĔŇěħƟĺĵģŅĬėĺŅĴĶŌƟȮŏĪėőĬőĸĵňȮ
ĬĺńĨĔĶĶĴ ŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ ĭĬıŊŘĬģŅĬĔŅĶįĸŇĨŐĸŃĔŅĶĭĶŇőĳėĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴ ŒľƟĽŅĴŅĶĩĔƟŅĺ
ĪńĬĨƞŀėĺŅĴĪƟŅĪŅĵĕŀĚŏĪėőĬőĸĵňŒľĴƞŕȮĔĶŃŐĽĔŅĶŏĮƕħŏĻĶļģĔŇěŏĽĶňȮőħĵěŃĨƟŀĚĴňĔŅĶĭĶŇľŅĶěńħĔŅĶŀĚėƢėĺŅĴĶŌƟ
ŀĵƞŅĚŏĮƦĬĶŃĭĭȮȮĶĺĴĪńŘĚĔŅĶıńĥĬŅŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒĬŏĪėőĬőĸĵňħƟŅĬœĲĲƚŅȮıĸńĚĚŅĬœĲĲƚŅĪŅĚŏĸŊŀĔ 
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶĽŊŗŀĽŅĶŐĸŃőĪĶėĴĬŅėĴȮėŀĴıŇĺŏĨŀĶƢŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĨƢŐĺĶƢȮŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ
ŐĸŃĳŅıĪŅĚĔŅĶŐıĪĵƢȮȮȮŏıŊŗŀĬŜŅįĸœĮıńĥĬŅŏĮƦĬįĸŇĨĳńĦĤƢŐĬĺŒľĴƞȮ(emerging products) ŒĬĸńĔļĦŃĕŀĚĔŅĶ
įĽĴįĽŅĬĶŃľĺƞŅĚŀŋĨĽŅľĔĶĶĴŏħŇĴĔńĭŏĪėőĬőĸĵňħƟŅĬœĲĲƚŅ ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶĽŊŗŀĽŅĶŐĸŃőĪĶėĴĬŅėĴȮŏĝƞĬȮ
ĔŅĶĶĺĴĨńĺĔńĬĶŃľĺƞŅĚĔŅĶįĸŇĨĕŀĚŏėĶŊŗŀĚĴŊŀĪŅĚĔŅĶŏĔļĨĶŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢěĬĔĸŅĵŏĮƦĬŀŋĨĽŅľĔĶĶĴ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏıŊŗŀĔŅĶŏĔļĨĶȮĔŅĶĶĺĴĨńĺĔńĬĕŀĚŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĔńĭĔŅĶĲƘƨĬĲŌŐĸŃĔŅĶĔŅĵĳŅıĭŜŅĭńħěĬ
ĔĸŅĵŏĮƦĬŏĪėőĬőĸĵňĔŅĶĲƘƨĬĲŌŐĸŃĔŅĶĔŅĵĳŅıĭŜŅĭńħĪŅĚœĔĸįƞŅĬŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮĔŅĶĶĺĴĨńĺĔńĬĕŀĚĔŅĶįĸŇĨ
ŏėĶŊŗŀĚĴŊŀŐıĪĵƢŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢěĬĔĸŅĵŏĮƦĬŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏıŊŗŀĔŅĶŐıĪĵƢȮĔŅĶĶĺĴĨńĺĔńĬĕŀĚ
ŏĪėőĬőĸĵňŏĞĬŏĞŀĶƢœĶƟĽŅĵĔńĭĔŅĶŏİƚŅĶŃĺńĚĽĳŅıŐĺħĸƟŀĴȮŐĸŃĔŅĶėĺĭėŋĴěĬĔĸŅĵŏĮƦĬŀŋĨĽŅľĔĶĶĴŏėĶŊŀĕƞŅĵ
ŏĞĬŏĞŀĶƢœĶƟĽŅĵŏıŊŗŀĔŅĶŐıĪĵƢȮĔŅĶŏĔļĨĶȮŀŋĨĽŅľĔĶĶĴȮĔŅĶěńħĔŅĶıĸńĚĚŅĬȮĔŅĶŏİƚŅĶŃĺńĚĽŇŗĚŐĺħĸƟŀĴȮȮŏĮƦĬĨƟĬȮ 

11.2 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶěŃėŜŅĬŉĚĩŉĚĔŅĶŏĮĸňŗĵĬŐĮĸĚħƟŅĬĽńĚėĴĪňŗľĸŅĵĮĶŃŏĪĻĔŜŅĸńĚŏĕƟŅĽŌƞĽńĚėĴįŌƟĽŌĚŀŅĵŋȮ

ŐĸŃĔŅĶŏĮƕħŏĻĶļģĔŇěŏĽĶňȮĞŉŗĚŏĮƦĬĪńŘĚőŀĔŅĽŐĸŃĳńĵėŋĔėŅĴĨƞŀĮĶŃŏĪĻœĪĵȮőħĵħƟŅĬľĬŉŗĚĮĶŃŏĪĻœĪĵěŃĴňőŀĔŅĽ
ĴŅĔĕŉŘĬŒĬĔŅĶĕĵŅĵĨĸŅħĽŇĬėƟŅĪŅĚħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪňŗĝƞĺĵĲƘƨĬĲŌŐĸŃŀŜŅĬĺĵėĺŅĴĽŃħĺĔ ėĺĭėŌƞœĮĔńĭĔŅĶ
ŒľƟĭĶŇĔŅĶħƟŅĬĔŅĶŐıĪĵƢŐĸŃĔŅĶıĵŅĭŅĸ ĽĩŅĬĪňŗĪƞŀĚŏĪňŗĵĺŐĸŃĔŅĶıńĔįƞŀĬĶŃĵŃĵŅĺĕŀĚįŌƟĽŌĚŀŅĵŋȮěŉĚĬńĭŏĮƦĬ
őŀĔŅĽŒĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĬĺŒľĴƞȮĞŉŗĚěŃŏĮƦĬĽŇĬĪĶńıĵƢĪŅĚĮƤĠĠŅĪňŗĽĶƟŅĚĴŌĸėƞŅĪŅĚŏĻĶļģĔŇěœħƟ  ĬŀĔěŅĔĬňŘĴň
ĔŅĶŏĨŇĭőĨĕŀĚĽńĚėĴŏĴŊŀĚȮįŌƟėĬěŃĶĺĴĨńĺĔńĬŀĵŌƞŒĬŏĴŊŀĚĴŅĔĕŉŘĬȮĪŜŅŒľƟĨƟŀĚŒĝƟıĸńĚĚŅĬĴŅĔĕŉŘĬ ŐĸŃĔƞŀŒľƟŏĔŇħĴĸıŇļȮ 
ěŜŅŏĮƦĬĨƟŀĚıńĥĬŅıĸńĚĚŅĬĪŅĚŏĸŊŀĔĪňŗœĴƞĔƞŀŒľƟŏĔŇħĴĸıŇļȮľĶŊŀıĸńĚĚŅĬĽŃŀŅħĴŅĔĕŉŘĬȮȮŒĬĕĦŃŏħňĵĺĔńĬĳŅė
ĔŅĶŏĔļĨĶĔŖĕŅħŐėĸĬŐĶĚĚŅĬȮěŉĚěŜŅŏĮƦĬĨƟŀĚŀŅĻńĵŏĪėőĬőĸĵňœĲĲƚŅȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶĽŊŗŀĽŅĶȮėŀĴıŇĺŏĨŀĶƢ
ŁŅĶƢħŐĺĶƢŐĸŃĞŀĲĪƢŐĺĶƢȮŏıŊŗŀĽĶƟŅĚĶŃĭĭŀńĨőĬĴńĨŇĪňŗĝŅĠĜĸŅħȮĪŜŅŒľƟŏĔŇħĴŌĸėƞŅŏıŇŗĴŐĔƞĽŇĬėƟŅĔŅĶŏĔļĨĶȮĪŜŅŒľƟ
ĮĶŃŏĪĻœĪĵĨĶŃľĬńĔĩŉĚėĺŅĴĽŜŅėńĠĕŀĚĭŋėĸŅĔĶĪňŗĴňŀĚėƢėĺŅĴĶŌƟĽŌĚĨƞŀĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻȮ
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ĶĺĴĩŉĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴȮĴŅįĽĴįĽŅĬĶƞĺĴĔńĭěŋħŐĕŖĚŒĬĽńĚėĴœĪĵȮŀŅĪŇȮĽĶƟŅĚėĺŅĴŏĝŊŗŀĴőĵĚ
ŏĪėőĬőĸĵňĔńĭĺńĥĬīĶĶĴŐĸŃĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮŏıŊŗŀĽĶƟŅĚėŋĦėƞŅŏıŇŗĴŒľƟŐĔƞĽŇĬėƟŅŐĸŃĭĶŇĔŅĶȮĴňĔŅĶĭĶŇľŅĶěńħĔŅĶ
ĸŇĕĽŇĪīŇśŐĸŃĽŇĪīŇĭńĨĶȮŐĸŃĔŅĶėŋƟĴėĶŀĚĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚŐĭƞĚĮƤĬįĸĮĶŃőĵĝĬƢĪňŗ
ŏĮƦĬīĶĶĴĔńĭĝŋĴĝĬ  

12. įĸĔĶŃĪĭěŅĔĕƟŀȮ11 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮ 

12.1 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮŐĸŃľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮȮ

ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮœħƟĴňĔŅĶıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒľƟĽŀħėĸƟŀĚĔńĭĽĩŅĬĔŅĶĦƢ
ĳŅĵĬŀĔĪńŘĚĪŅĚħƟŅĬĔŅĶıńĥĬŅŏĻĶļģĔŇěȮȮĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮĴňįĸĚŅĬŏĮƦĬĪňŗĵŀĴĶńĭȮħńĚĔŅĶœħƟĶńĭĔŅĶĮĶŃŏĴŇĬ
ėŋĦĳŅıįĸĚŅĬĺŇěńĵŏĝŇĚĺŇĝŅĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒľƟŏĮƦĬĳŅėĺŇĝŅĪňŗĴňįĸĚŅĬȮŴħňŵȮěŅĔĽŜŅĬńĔĚŅĬ
ĔŀĚĪŋĬĽĬńĭĽĬŋĬĔŅĶĺŇěńĵȮ(ĽĔĺ.) ĨƞŀŏĬŊŗŀĚĴŅĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ2550 Ȯ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŃĴňĔŅĶħŜŅŏĬŇĬĨƞŀœĮŏıŊŗŀ
ĽĶƟŅĚĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚĺŇĝŅĔŅĶĽŌĚȮĽŅĴŅĶĩŐĔƟĮƤĠľŅŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞœħƟŀĵƞŅĚŏĮƦĬ
ĶŃĭĭȮĽŅĴŅĶĩĽĶƟŅĚŏĪėőĬőĸĵňĕŀĚĨĬŏŀĚœħƟȮĸħĔŅĶĬŜŅŏĕƟŅěŅĔĨƞŅĚĮĶŃŏĪĻȮȮȮŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚėĬŒľƟ
ĽŅĴŅĶĩĮĶńĭĨńĺıĶƟŀĴĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬŀĬŅėĨ ĽĶƟŅĚĳŌĴŇėŋƟĴĔńĬŒľƟŐĔƞĪŋĔĳŅėĽƞĺĬĨŅĴľĸńĔĮĶńĝĠŅĕŀĚ
ŏĻĶļģĔŇěıŀŏıňĵĚȮŒľƟıŉŗĚıŅĨĬŏŀĚœħƟŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃŐĕƞĚĕńĬœħƟĔńĭĬŅĬŅŀŅĶĵĮĶŃŏĪĻ  

12.2 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
ıńĬīĔŇěĕŀĚĽĩŅĭńĬȮĽŀħĶńĭĔńĭĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔĪńŘĚĪŅĚħƟŅĬĔŅĶıńĥĬŅŏĻĶļģĔŇěȮȮĽńĚėĴŐĸŃ

ĺńĥĬīĶĶĴ őħĵĴŋƞĚŏĬƟĬıńĥĬŅĴľŅĺŇĪĵŅĸńĵŒľƟŏĮƦĬĽńĚėĴėĺŅĴĶŌƟĭĬıŊŘĬģŅĬıľŋĺńĥĬīĶĶĴŐĸŃľĸńĔŏĻĶļģĔŇě
ıŀŏıňĵĚ őħĵŒľƟįŌƟŒİƙĶŌƟœħƟĴňőŀĔŅĽŏĕƟŅĩŉĚėĺŅĴĶŌƟŒĬľĸŅĔľĸŅĵĶŌĮŐĭĭȮĽĶƟŅĚėĺŅĴŏĮƦĬįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶŒĬĽŅĕŅĪňŗ
ĽŀħėĸƟŀĚĔńĭĻńĔĵĳŅııŊŘĬģŅĬĕŀĚĳŅėŒĨƟȮŐĸŃŏĝŊŗŀĴőĵĚĽŌƞŏėĶŊŀĕƞŅĵĽŅĔĸ įĽĴįĽŅĬŐĸŃĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĭĬ
ıŊŘĬģŅĬĮĶŃĽĭĔŅĶĦƢȮĔŅĶĮĢŇĭńĨŇĽŌƞĔŅĶĽŀĬŏıŊŗŀĽĶƟŅĚĮƤĠĠŅȮėŋĦīĶĶĴȮĽĴĶĶĩĬŃŐĸŃőĸĔĪńĻĬƢĽŅĔĸŒľƟŐĔƞĭńĦĤŇĨ 

13. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬ 

13.1 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 
œĴƞĴň 

13.2 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬ 
œĴƞĴň 

13.3 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 
œĴƞĴň 
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ľĴĺħĪňŗȮ2. ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 
1. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮ 

1.1 ĮĶńĝĠŅ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĴŋƞĚįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ

ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮȮĶŌƟěńĔĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚ
ŏĝňŗĵĺĝŅĠȮȮŏĮƦĬįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĴŅĶĩįĸŇĨĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıŐĸŃĽŅĴŅĶĩĬŜŅœĮŒĝƟĚŅĬœħƟěĶŇĚŏĮƦĬĪňŗĵŀĴĶńĭȮȮȮȮ
ıĶƟŀĴĪńŘĚŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃŏŀŊŘŀŀŅĪĶĨƞŀĽńĚėĴȮ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ ĴňŏĮƚŅľĴŅĵŏıŊŗŀįĸŇĨĬńĔĺŇěńĵĪŅĚħƟŅĬ
ĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠĕńŘĬĽŌĚȮŏĮƦĬįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĴŅĶĩįĸŇĨĚŅĬĺŇěńĵĪňŗ
ĴňėŋĦĳŅıŐĸŃĽŅĴŅĶĩĬŜŅœĮŒĝƟĚŅĬœħƟěĶŇĚȮŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸŐĸŃŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃĴň
ėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢ 

1.2 ėĺŅĴĽŜŅėńĠ 
- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĝŋĴĝĬŒĬħƟŅĬĔŅĶıńĥĬŅŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚ
įĸįĸŇĨĪŅĚħƟŅĬŏĔļĨĶĔĶĶĴȮħƟĺĵĚŅĬĮĶŃĵŋĔĨƢĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮŏĝƞĬȮŏėĶŊŗŀĚŒľƟĬŘŜŅıŊĝ
ŀńěĜĶŇĵŃȮŏėĶŊŗŀĚėńħŐĵĔĴńĚėŋħȮŏėĶŊŗŀĚĺńħėĸŀőĶĲƕĸĸƢȮȮĶŃĭĭŏİƚŅĶŃĺńĚŐĸŃėĺĭėŋĴĪŅĚĔŅĶŏĔļĨĶȮŏĮƦĬ
ĨƟĬȮȮ 

- ľĸńĔĽŌĨĶĬňŘĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅėŋĦĳŅıĝňĺŇĨĕŀĚĮĶŃĝŅĝĬŒĬħƟŅĬĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔȮŏĝƞĬȮ
ĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶĪňŗĽŃħĺĔĕŉŘĬȮȮĔŅĶĴňĶŃĭĭŏİƚŅĶŃĺńĚŐĸŃŏĨŊŀĬĳńĵŀńĨőĬĴńĨŇȮĭƟŅĬŀńěĜĶŇĵŃĽŜŅľĶńĭ
įŌƟĽŌĚŀŅĵŋŐĸŃįŌƟıŇĔŅĶȮŀŋĮĔĶĦƢĪŅĚĔŅĶŐıĪĵƢĽŜŅľĶńĭĲƘƨĬĲŌįŌƟĮƙĺĵȮȮĔŅĶěĶŅěĶŀńěĜĶŇĵŃȮȮĶŃĭĭœĲĲƚŅ
ĽŜŅľĶńĭıĸńĚĚŅĬĪŅĚŏĸŊŀĔȮŏĮƦĬĨƟĬ 

- ľĸńĔĽŌĨĶĬňŘĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅĬńĔĺŇěńĵŐĸŃĚŅĬĺŇěńĵŏıŊŗŀŀŋĨĽŅľĔĶĶĴŒĬĔŅĶŏıŇŗĴĻńĔĵĳŅıŐĸŃ
ĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĸŇĨȮĔŅĶŐĕƞĚĕńĬȮĨĸŀħěĬĔŅĶĽĶƟŅĚĽĶĶėƢȮįĸŇĨĳńĦĤƢŒľĴƞȮŏĝƞĬȮŀŋĨĽľŅĔĶĶĴ
ŁŅĶƢħħŇĽĔƢœħĶƢĲȮŀŋĨĽŅľĔĶĶĴĽĴŀĚĔĸİƤĚĨńĺȮŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢĶĩĵĬĨƢȮŏĮƦĬĨƟĬ 

- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĨŀĭĽĬŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚħƟŅĬĽńĚėĴȮŏĻĶļģĔŇěȮŒĬĔŅĶĽĶƟŅĚĭŋėĸŅĔĶĪňŗĴň
ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚĺŇĝŅĔŅĶĽŌĚȮȮŏıŊŗŀĽĬńĭĽĬŋĬŀŋĨĽŅľĔĶĶĴħƟŅĬĨƞŅĚȮŕȮȮŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻ
ŒľƟŏĪƞŅĪńĬĔńĭĬŅĬŅŀŅĶĵĮĶŃŏĪĻȮȮȮȮ 

- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩŐĔƟĮƤĠľŅėĺŅĴĕŅħŐėĸĬĕŀĚĭŋėĸŅĔĶŒĬĺŇĝŅĝňıĺŇĻĺĔĶĶĴœĲĲƚŅĔŜŅĸńĚȮ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮőĪĶėĴĬŅėĴȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃĺŇĻĺĔĶĶĴĝňĺĔŅĶŐıĪĵƢ 
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1.3 ĺńĨĩŋĮĶŃĽĚėƢȮ 
1) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟ
ħƟĺĵĨĬŏŀĚȮȮĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠȮȮ 

2) ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨŒľƟŏĮƦĬĬńĔĺŇĝŅĔŅĶĕńŘĬĽŌĚĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃĪŅĚĮƤĠĠŅ
ŒĬĔŅĶĪŜŅĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭ 

3) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃĮĶńĝĠŅħŋļġňĭńĦĤŇĨŒľƟŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸŐĸŃŏĮƦĬ
įŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňėĺŅĴŏĽňĵĽĸŃŐĸŃŀŋĪŇĻĨĬŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚĽńĚėĴ 

4) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĨĶŃľĬńĔĩŉĚėĺŅĴĶńĭįŇħĝŀĭĕŀĚ
ĨĬŏŀĚȮĺŅĚĨńĺœħƟŏľĴŅŃĽĴĔńĭĭĪĭŅĪľĬƟŅĪňŗȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĔńĭĭŋėĸ
ĪńŗĺœĮ 

5) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮŐĸŃ
ĴňĺŇěŅĶĠŅĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴ 
 

2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ėŅħĺƞŅěŃħŜŅŏĬŇĬĔŅĶŒľƟŐĸƟĺŏĽĶŖěĳŅĵŒĬȮ3ȮĮƖ 

 

ŐįĬĔŅĶıńĥĬŅ/ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ/ĨńĺĭƞĚĝňŘ 

1. ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢȮȮ
ĴŅĨĶģŅĬĕŀĚȮĽĔŀ. ŐĸŃ
ĴŅĨĶģŅĬėŋĦĺŋĥŇ 

1. ĨŇħĨŅĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚ
ĽĴŗŜŅŏĽĴŀ 

2. ĮĶŃĝŋĴ/ĽńĴĴĬŅįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

3. ĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚŀĚėƢ
ėĺŅĴĶŌƟŒĬĺŇĝŅĝňı 

4. ĨŇħĨŅĴėĺŅĴėŅħľĺńĚĕŀĚĽńĚėĴĨƞŀ
įŌƟĮĶŃĔŀĭĺŇĝŅĝňı 

5. ĨŇħĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĕŀĚ
ĮĶŃŏĪĻœĪĵ 

1. ĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃ
ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 

2. ŏŀĔĽŅĶĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
3. įĸĽĶŋĮŐĸŃįĸĔŅĶĮĶŃŏĴŇĬĔŅĶ
ĮĶŃĝŋĴĽńĴĴĬŅ 

4. ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚ
ĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĺŇĝŅĝňı 

5. ŐĭĭĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚ
ĭńĦĤŇĨŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

2. ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟ
ĽŀħėĸƟŀĚĔńĭĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵň 

1. ıńĥĬŅľĸńĔĽŌĨĶȮőħĵĴňıŊŘĬģŅĬěŅĔ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŋĨĽŅľĔĶĶĴ
ŐĸŃĽńĚėĴĪňŗŏĮĸňŗĵĬŐĮĸĚ 

 

1. ěŜŅĬĺĬőėĶĚĔŅĶĺŇěńĵĪňŗĶƞĺĴĺŇěńĵ
ĔńĭľĬƞĺĵĚŅĬĳŅĵĬŀĔ 

2. ěŜŅĬĺĬĺŇĪĵŅĬŇıĬīƢĪňŗĽŀħėĸƟŀĚ
ĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ŀŋĨĽŅľĔĶĶĴŐĸŃĽńĚėĴ 

3. ěŜŅĬĺĬĶŅĵĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭ
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ŀŋĨĽŅľĔĶĶĴ 
4. ĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ
ĪňŗĴŅěŅĔĳŅėŀŋĨĽŅľĔĶĶĴ 

5. ŐĭĭĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚ
įŌƟŒĝƟĭńĦĤŇĨ 

3. ĔŅĶıńĥĬŅĭŋėĸŅĔĶħƟŅĬĔŅĶ
ŏĶňĵĬȮĔŅĶĽŀĬȮŐĸŃĔŅĶĺŇěńĵ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

1. ĽĬńĭĽĬŋĬĔŅĶıńĥĬŅĽŊŗŀĔŅĶĽŀĬȮ
ĨŜŅĶŅĪňŗĴŅěŅĔįĸĚŅĬĺŇěńĵȮ 

2. ĽĬńĭĽĬŋĬĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŏĕƟŅ
ĶƞĺĴĮĶŃĝŋĴĺŇĝŅĔŅĶ 

3. ĽĬńĭĽĬŋĬĔŅĶħŌĚŅĬȮĔŅĶľŅőěĪĵƢ
ĺŇěńĵěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮĳŅėĶńģȮ
ĶĺĴĩŉĚĝŋĴĝĬȮŏıŊŗŀĔŜŅľĬħľńĺĕƟŀ
ĺŇěńĵŐĸŃĔŅĶıńĥĬŅėŋĦĳŅıĚŅĬĺŇěńĵ 

1. ěŜŅĬĺĬĽŊŗŀĔŅĶĽŀĬȮŐĸŃĨŜŅĶŅ
ĪňŗĴŅěŅĔįĸĚŅĬĺŇěńĵȮ  

2. ěŜŅĬĺĬŀŅěŅĶĵƢĪňŗŏĕƟŅĶƞĺĴĮĶŃĝŋĴ
ĺŇĝŅĔŅĶ 

3. ěŜŅĬĺĬįĸĚŅĬĨňıŇĴıƢŒĬ
ģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĵŀĴĶńĭȮ 

4. ěŜŅĬĺĬėĶńŘĚĨƞŀŀŅěŅĶĵƢŒĬĔŅĶħŌ
ĚŅĬľĶŊŀĮĶŃĝŋĴŏıŊŗŀľŅőěĪĵƢĺŇěńĵ 
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ľĴĺħĪňŗȮ3. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮȮĔŅĶħŜŅŏĬŇĬĔŅĶȮȮŐĸŃőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
 
1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 

1.1 ĶŃĭĭ 
ĔŅĶěńħĔŅĶĻŉĔļŅŏĮƦĬĶŃĭĭĪĺŇĳŅėȮĳŅėĔŅĶĻŉĔļŅĸŃȮ16 ĽńĮħŅľƢȮ 

1.2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
œĴƞĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅėķħŌĶƟŀĬ 

1.3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
œĴƞĴňĔŅĶŏĪňĵĭŏėňĵĚ 

2. ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 

2.1 ĺńĬ-ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮȮĺńĬ-ŏĺĸŅĶŅĝĔŅĶĮĔĨŇ 

2.2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
ĨŅĴŏĔĦĤƢĴŅĨĶģŅĬ ŐĸŃĴňŏĔĦĤƢėŋĦĽĴĭńĨŇŏıŇŗĴŏĨŇĴħńĚĬňŘ 
2.2.1 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ  
ľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔ1 ĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 
- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵȮ3.25 ĕŉŘĬœĮȮľĶŊŀĴňįĸĚŅĬĺŇěńĵĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 

- ėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 
ľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔ1 ĔĶĦňĪĺŇĮĶŇĠĠŅ 
- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵȮ3.25 ĕŉŘĬœĮȮľĶŊŀĴňįĸĚŅĬĺŇěńĵĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 

- ėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 
ľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔ2 ĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ  
- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵȮ2.50 ĕŉŘĬœĮ ľĶŊŀĴňįĸĚŅĬĺŇěńĵĪňŗ
ŏĔňŗĵĺĕƟŀĚ 
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- ėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 
ľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔ2 ĔĶĦňĪĺŇĮĶŇĠĠŅ 
- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĴňĶŃħńĭėŃŐĬĬŏĜĸňŗĵȮ2.50 ĕŉŘĬœĮ ľĶŊŀĴňįĸĚŅĬĺŇěńĵĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

- ėŋĦĽĴĭńĨŇŀŊŗĬȮŕȮŒľƟŀĵŌƞŒĬħŋĸıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 

2.2.2 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ  
ľĸńĔĽŌĨĶŐĭĭȮȮ1.1  ĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 
- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮȮŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵŀĵŌƞŒĬ
ħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶŐĭĭȮȮ1.1  ĔĶĦňĪĺŇĮĶŇĠĠŅ 
- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮȮŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵŀĵŌƞŒĬ
ħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

- ŏĮƦĬįŌƟĽŀĭĳŅļŅŀńĚĔķļœħƟėŃŐĬĬȮTOEFL 550 ľĶŊŀȮIELTS 6.0  ľĶŊŀŏĪňĵĭŏĪƞŅȮ 
- įŌƟĪňŗĴňĳŅļŅŀńĚĔķļĨŗŜŅĔĺƞŅŏĔĦĤƢȮŀŅěěŃœħƟŏĕƟŅĻŉĔļŅȮŐĨƞĨƟŀĚĪħĸŀĚŏĶňĵĬȮŐĸŃĨƟŀĚĽŀĭįƞŅĬȮ

PSU-TEP ĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔ 
ľĸńĔĽŌĨĶŐĭĭȮȮ2.1  ĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 
- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮȮŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵŀĵŌƞŒĬ
ħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪŐĭĭĪňŗĴňĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŀĵƞŅĚŏħňĵĺ 
ľĸńĔĽŌĨĶŐĭĭȮȮ2.1  ĔĶĦňĪĺŇĮĶŇĠĠŅ 
- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮȮŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĺŇĻĺĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ
ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮȮĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵŀĵŌƞŒĬ
ħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪŐĭĭĪňŗĴňĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŀĵƞŅĚŏħňĵĺ 
ľĸńĔĽŌĨĶŐĭĭȮȮ2.2 ĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 
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- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
ĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ őħĵĴňįĸĔŅĶŏĶňĵĬħňĴŅĔȮŐĸŃėŋĦĽĴĭńĨŇ
ŀŊŗĬȮŕȮŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 
ľĸńĔĽŌĨĶŐĭĭȮȮ2.2  ĔĶĦňĪĺŇĮĶŇĠĠŅ 
- ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
ĺŇĻĺĔĶĶĴŏĴėŅĪĶŀĬŇĔĽƢȮľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚ őħĵĴňįĸĔŅĶŏĶňĵĬħňĴŅĔȮŐĸŃėŋĦĽĴĭńĨŇ
ŀŊŗĬȮŕȮŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 

2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
- ĬńĔĻŉĔļŅĪňŗĽĴńėĶŏĕƟŅŏĶňĵĬŒĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮȮĪňŗœĴƞœħƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅĨĶňĽŅĕŅĺŇĻĺĔĶĶĴœĲĲƚŅľĶŊŀŏĪňĵĭŏĪƞŅȮȮŀŅěœĴƞĴňıŊŘĬģŅĬėĺŅĴĶŌƟŀĵƞŅĚŏıňĵĚıŀĪňŗěŃŏĶňĵĬŒĬ
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 

- ĬńĔĻŉĔļŅĪňŗĽĴńėĶŏĕƟŅŏĶňĵĬŒĬľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮȮĪňŗœĴƞœħƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ
ľĶŊŀĮĶŇĠĠŅĨĶňĽŅĕŅĺŇĻĺĔĶĶĴœĲĲƚŅľĶŊŀŏĪňĵĭŏĪƞŅȮȮŀŅěœĴƞĴňıŊŘĬģŅĬėĺŅĴĶŌƟŀĵƞŅĚŏıňĵĚıŀĪňŗěŃŏĶňĵĬ
ŒĬľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ 

- ĬńĔĻŉĔļŅĪňŗĽĴńėĶŏĕƟŅŏĶňĵĬŒĬľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮȮŐĸŃľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮȮ
œĴƞĴňĪńĔļŃĳŅļŅŀńĚĔķļŀĵƞŅĚŏıňĵĚıŀ 

2.4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ/ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬľńĺĕƟŀȮ2.3 
- ěńħĔŅĶĽŀĭĕƟŀŏĕňĵĬĕĦŃĽŀĭŏĕƟŅĻŉĔļŅȮŏıŊŗŀŏĮƦĬĔŅĶĺńħėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅ  
- ĬńĔĻŉĔļŅěŃĨƟŀĚŐĬĭįĸĔŅĶĽŀĭȮPSU-TEP ľĶŊŀŏĪňĵĭŏĪƞŅȮŒĬĔŅĶĽĴńėĶŏĕƟŅŏĶňĵĬŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅ ŏıŊŗŀŒĝƟŒĬĔŅĶıŇěŅĶĦŅĮĶńĭıŊŘĬģŅĬĳŅļŅŀńĚĔķļ 

- ĬńĔĻŉĔļŅĪňŗĴňıŊŘĬģŅĬėĺŅĴĶŌƟœĴƞŏıňĵĚıŀȮěŃĔŜŅľĬħŒľƟŏĶňĵĬĭŅĚĶŅĵĺŇĝŅȮŏıŊŗŀĮĶńĭıŊŘĬģŅĬĪňŗŏľĴŅŃĽĴ
ĨŅĴėĺŅĴŏľŖĬĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőħĵœĴƞĬńĭľĬƞĺĵĔŇĨ 

2.5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ5 ĮƖ 
2.5.1 ěŜŅĬĺĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 

ěŜŅĬĺĬĬńĔĻŉĔļŅ 

ĮƖĔŅĶĻŉĔļŅ 

2559 2560 2561 2562 2563 

Ĕ/ Ĕ0 Ĕ/ Ĕ0 Ĕ/ Ĕ0 Ĕ/ Ĕ0 Ĕ/ Ĕ0 
ĮƖĪňŗȮ1    1 4 5 10 5 10 5 10 5 10 

ĮƖĪňŗȮ2 - - 1 4 5 10 5 10 5 10 

ĶĺĴ 1 4 6 14 10 20 10 20 10 20 
ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ - - - 4 1 4 5 10 5 10 
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2.5.2 ěŜŅĬĺĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 

ěŜŅĬĺĬ
ĬńĔĻŉĔļŅ 

ĮƖĔŅĶĻŉĔļŅ 
0337 034. 034/ 0340 0341 

/,/ 0,/ 0,0 /,/ 0,/ 0,0 /,/ 0,/ 0,0 /,/ 0,/ 0,0 /,/ 0,/ 0,0 

ĮƖĪňŗȮ1 2 - - 3 1 1 3 1 1 3 1 1 3 1 1 

ĮƖĪňŗȮ2 - - - 2 - - 3 1 1 3 1 1 3 1 1 

ĮƖĪňŗȮ3 - - - - - - 2 - - 3 1 1 3 1 1 

ĶĺĴ 2 - - 5 1 1 8 2 2 9 3 3 9 3 3 

ěŜŅĬĺĬĪňŗėŅħĺƞŅěŃ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

      2 - - 2 - - 5 1 1 

 

2.6 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
2.6.1 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ 

2.6.1.1 ĚĭĮĶŃĴŅĦĶŅĵĶńĭ (ľĬƞĺĵĭŅĪ) 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
ĮƖĚĭĮĶŃĴŅĦ 

0337 034. 034/ 0340 0341 

ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 60,000 240,000 360,000 360,000 369,000 
ėƞŅĸĚĪŃŏĭňĵĬ 240,000 960,000 1,440,000 1,440,000 1,476,000 

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ - - - - - 
ĶĺĴĶŅĵĶńĭ 300,000 1,200,000 1,800,000 1,800,000 1,845,000 

 
2.6.1.2 ĚĭĮĶŃĴŅĦĶŅĵěƞŅĵ (ľĬƞĺĵĭŅĪ) 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

0337 034. 034/ 0340 0341 

Ĕ,ȮĚĭħŜŅŏĬŇĬĔŅĶ  
/,ȮėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 1,184,020 2,368,040 3,552,060 4,736,080 4,854,482 
0,ȮėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬȮ&œĴƞĶĺĴȮ1' 1,102,600 2,205,200 3,307,800 4,410,400 4,520,660 

1,ȮĪŋĬĔŅĶĻŉĔļŅ 5,000 20,000 30,000 30,000 30,750 
2,ȮĶŅĵěƞŅĵĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 60,000 240,000 360,000 360,000 369,000 

ĶĺĴȮ&Ĕ' 2,351,620 4,833,240 7,249,860 9,536,480 9,774,892 
ĕ,ȮĚĭĸĚĪŋĬ  

ėƞŅėĶŋĳńĦĤƢ 340,500 357,525 375,401 394,171 413,880 
ĶĺĴȮ&ĕ' 340,500 357,525 375,401 394,171 413,880 

ĶĺĴȮ&Ĕ'Ȯ)Ȯ&ĕ' 2,692,120 5,190,765 7,625,261 9,930,651 10,188,722 
ěŜŅĬĺĬĬńĔĻŉĔļŅ 5 20 30 30 30 
ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅȮ&ėĬ-ĮƖ' 538,424 259,538 254,175 331,022 339,626 
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ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
2.6.2.1 ĚĭĮĶŃĴŅĦĶŅĵĶńĭ (ľĬƞĺĵĭŅĪ) 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
ĮƖĚĭĮĶŃĴŅĦ 

0337 034. 034/ 0340 0341 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 62,000 072,000 504,000 630,000 645,750 

ėƞŅĸĚĪŃŏĭňĵĬ 14,000 126,000 261,000 270,000 276,750 
ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ - - - - - 

ĶĺĴĶŅĵĶńĭ 120,000 420,000 720,000 900,000 922,500 

 
2.6.2.2 ĚĭĮĶŃĴŅĦĶŅĵěƞŅĵ (ľĬƞĺĵĭŅĪ) 

ľĴĺħŏĚŇĬ 
ĮƖĚĭĮĶŃĴŅĦ 

0337 034. 034/ 0340 0341 

Ĕ,ȮĚĭħŜŅŏĬŇĬĔŅĶ  
/,ȮėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 1,184,020 2,368,040 3,552,060 4,736,080 4,854,482 

0,ȮėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬȮ&œĴƞĶĺĴȮ1' 1,102,600 2,205,200 3,307,800 4,410,400 4,520,660 
1,ȮĪŋĬĔŅĶĻŉĔļŅ 2,000 7,000 12,000 15,000 15,375 

2,ȮĶŅĵěƞŅĵĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 84,000 294,000 504,000 630,000 645,750 
ĶĺĴȮ&Ĕ' 2,372,620 4,874,240 7,375,860 9,791,480 10,036,267 

ĕ,ȮĚĭĸĚĪŋĬ  
ėƞŅėĶŋĳńĦĤƢ 340,500 357,525 375,401 394,171 413,880 

ĶĺĴȮ&ĕ' 340,500 357,525 375,401 394,171 413,880 

ĶĺĴȮ&Ĕ'Ȯ)Ȯ&ĕ' 2,713,120 5,231,765 7,751,261 10,185,651 10,450,147 
ěŜŅĬĺĬĬńĔĻŉĔļŅ 2 7 12 15 15 

ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅȮ&ėĬ-ĮƖ' 1,356,560 747,395 645,938 679,043 696,676 
  

2.7 ĶŃĭĭĔŅĶĻŉĔļŅ 
R  ŐĭĭĝńŘĬŏĶňĵĬ 
 

2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅȮŐĸŃĔŅĶĸĚĪŃŏĭňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅ 
ŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ı,Ļ,Ȯ2556 

3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 

3.1 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮȮ 
 ľĸńĔĽŌĨĶĬňŘŏĮƕħĽŀĬŏĜıŅŃŐįĬȮȮĔȮȮŐĭƞĚŏĮƦĬȮ2 ŐĭĭȮėŊŀȮȮŐįĬȮ ĔȮȮŐĭĭȮĔ1 ŐĸŃȮŐįĬȮȮĔȮȮŐĭĭȮĔ2  

ĞŉŗĚŏĮƦĬŐįĬĔŅĶĻŉĔļŅĪňŗŏĬƟĬĔŅĶĺŇěńĵőħĵĴňĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢħńĚĬňŘ 
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3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 

- ŐįĬȮĔȮŐĭĭȮĔ1 ĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ 36 ľĬƞĺĵĔŇĨ 

- ŐįĬȮĔȮŐĭĭȮĔ2 ĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ18 ľĬƞĺĵĔŇĨȮ
ŐĸŃĻŉĔļŅĶŅĵĺŇĝŅŀňĔœĴƞĬƟŀĵĔĺƞŅȮȮ18ȮľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ36 ľĬƞĺĵĔŇĨ 

3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 

ľĴĺħĺŇĝŅ ŐįĬȮĔȮȮŐĭĭȮĔ1 ŐįĬȮȮĔȮȮŐĭĭȮĔ2 
ľĴĺħĺŇĝŅĭńĚėńĭ - 3  ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĸŊŀĔ - 15 ľĬƞĺĵĔŇĨ 
ĺŇĪĵŅĬŇıĬīƢ 36 ľĬƞĺĵĔŇĨ 18 ľĬƞĺĵĔŇĨ 

ĶĺĴœĴƞĬƟŀĵĔĺƞŅ 36 ľĬƞĺĵĔŇĨ 36 ľĬƞĺĵĔŇĨ 

 ľĴŅĵŏľĨŋȮȮȮ 
1) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ
/ȮľĬƞĺĵĔŇĨȮ&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃ
ĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2Ȯ
ľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅ
őħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅ
ĔŜŅľĬħěŃĴňįĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

2) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅ
ĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮ
ŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴňėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮ
ĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

3.2 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮȮ 
ľĸńĔĽŌĨĶĬňŘĴňȮȮ3   Őĭĭ ėŊŀ ȮȮŐĭĭȮ1.1 ŐĭĭȮ2.1 ŐĸŃȮŐĭĭȮ2.2ȮȮȮĞŉŗĚŏĮƦĬŐįĬĔŅĶĻŉĔļŅĪňŗŏĬƟĬĔŅĶĺŇěńĵ

őħĵĴňĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢħńĚĬňŘ 
3.2.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 

- ŐĭĭȮ1.1  ĽŜŅľĶńĭįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮȮĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴ
ĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ 48 ľĬƞĺĵĔŇĨ 

- ŐĭĭȮ2.1  ĽŜŅľĶńĭįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮȮĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴ
ĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ 36 ľĬƞĺĵĔŇĨȮŐĸŃĻŉĔļŅĶŅĵĺŇĝŅŀňĔœĴƞĬƟŀĵĔĺƞŅȮȮ12 ľĬƞĺĵĔŇĨ 
ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ48 ľĬƞĺĵĔŇĨ 
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- Őĭĭ 2.2  ĽŜŅľĶńĭįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴ
ĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮȮ48 ľĬƞĺĵĔŇĨȮŐĸŃĻŉĔļŅĶŅĵĺŇĝŅŀňĔœĴƞĬƟŀĵĔĺƞŅȮȮ24 ľĬƞĺĵĔŇĨ 
ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ72 ľĬƞĺĵĔŇĨ 

3.2.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 

ľĴĺħĺŇĝŅ ŐĭĭȮ1.1 ŐĭĭȮ2.1 ŐĭĭȮ2.2 
ľĴĺħĺŇĝŅĭńĚėńĭ - 3 ľĬƞĺĵĔŇĨ 3  ľĬƞĺĵĔŇĨ 

ľĴĺħĺŇĝŅŏĸŊŀĔ - 9 ľĬƞĺĵĔŇĨ 21ȮľĬƞĺĵĔŇĨ 
ĺŇĪĵŅĬŇıĬīƢ 48ȮľĬƞĺĵĔŇĨ 36 ľĬƞĺĵĔŇĨ 48 ľĬƞĺĵĔŇĨ 

ĶĺĴœĴƞĬƟŀĵĔĺƞŅ 48 ľĬƞĺĵĔŇĨ 48 ľĬƞĺĵĔŇĨ 72 ľĬƞĺĵĔŇĨ 

ľĴŅĵŏľĨŋ 
1) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅ
ĸŃȮ/ȮľĬƞĺĵĔŇĨȮ&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'Ȯ
ŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2Ȯ
ľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢ
ĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴňįĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

2) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃ
ĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚ
ĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴňėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮ
ĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 

3.3 ĶŅĵĺŇĝŅ 
3.3.1 ĶŅĵĺŇĝŅĽńĴĴĬŅȮ 
210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 

Master Seminar  
4(0-4-8) 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 
Ph.D. Seminar  

6(0-6-12) 

 

3.3.2 ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 
ĬńĔĻŉĔļŅŏĸŊŀĔĸĚĪŃŏĭňĵĬĨŅĴĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĮƕħĽŀĬőħĵėĦŃĻŇĸĮĻŅĽĨĶƢľĶŊŀėĦŃŀŊŗĬȮ

ěŜŅĬĺĬȮ6 ľĬƞĺĵĔŇĨȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮħńĚĬňŘ 
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- ĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĬƟĬĪńĔļŃĔŅĶŀƞŅĬȮ3 ľĬƞĺĵĔŇĨȮŐĸŃ 
- ĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĬƟĬĪńĔļŃĔŅĶŏĕňĵĬȮ3 ľĬƞĺĵĔŇĨ 

 

3.3.3 ľĴĺħĺŇĝŅĭńĚėńĭȮĽŜŅľĶńĭľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮŐįĬȮĔȮŐĭĭȮĔ2 ŐĸŃȮ
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮŐĭĭȮ2.1 ŐĸŃȮŐĭĭȮ2.2 

210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ  
Research Methodologies 

3(3-0-6) 

 

3.3.4 ľĴĺħĺŇĝŅŏĸŊŀĔȮĽŜŅľĶńĭľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮŐįĬȮĔȮŐĭĭȮĔ2 ŐĸŃȮ
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮŐĭĭȮ2.1 ŐĸŃȮŐĭĭȮ2.2 ŐĭĭȮ2.1 ŐĸŃȮ2.2 
1)  ĔĸŋƞĴĺŇĝŅœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 

210-510 ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅ  
Analysis of Electric Machinery 

3(3-0-6) 

210-511    ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĪĝŇĚȮ1 
Switching-Mode Converters I 

3(3-0-6) 

210-512 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĪĝŇĚȮ2 
Switching-Mode Converters II 

3(3-0-6) 

210-513    ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬŜŅœĲĲƚŅĔŜŅĸńĚ 
Power Semiconductor Devices 

3(3-0-6) 

210-514 ĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺ 
Adjustable Speed Drive Systems 

3(3-0-6) 

210-515    ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔŜŅĸńĚħƟĺĵĺŇīňĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢ 
Computer Methods in Power System Analysis 

3(3-0-6) 
 

210-516 ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔŜŅĸńĚ  
Power System Protection 

3(3-0-6) 

210-517 ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔŅĶĔĶŃěŅĵ 
Renewable Energy and Distributed Generation 

3(3-0-6) 

210-581 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ1 
Special Topics in Electric Power and Power Electronics I 

3(3-0-6) 

210-582 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ2 
Special Topics in Electric Power and Power Electronics II 

3(3-0-6) 

210-583 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 3 
Special Topics in Electric Power and Power Electronics III 

3(3-0-6) 
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210-610 ŏĪėĬŇėĔŅĶŐĮĸĚĔŜŅĸńĚŐĭĭĽĺŇĪĝŇĚĕńŘĬĽŌĚ 
Advanced Switching Power Conversion Techniques 

3(3-0-6) 

210-611 œħĬŅĴŇėőĴŏħĸŐĸŃĔŅĶėĺĭėŋĴŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅ  
Dynamic Modeling of Electric Machines and Controls 

3(3-0-6) 

210-612 ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬĶŃĭĭěƞŅĵĔŜŅĸńĚœĲĲƚŅ 
Utility Applications of Power Electronics 

3(3-0-6) 

210-781 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ1 
Advanced Topics in Electric Power and Power Electronics I 

3(3-0-6) 

210-782 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ2 
Advanced Topics in Electric Power and Power Electronics II 

3(3-0-6) 

210-783 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 3 
Advanced Topics in Electric Power and Power Electronics III 
 

3(3-0-6) 

2)  ĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 

210-530 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴĞňĴŀĽŐĭĭŐŀĬŃĸŖŀĔ 
Design and Analysis of CMOS Analog Integrated Circuits 

3(3-0-6) 

210-531 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽĽŜŅľĶńĭĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮ
Analog MOS Integrated Circuits for Signal Processing 

3(3-0-6) 

210-532 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵ  
Digital VLSI Circuit Design by HDL 

3(3-0-6) 

210-533 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢȮȮ 
Biomedical Instruments 

3(3-0-6) 

210-534 ŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬȮȮ 
Noise Reduction Techniques  

3(3-0-6) 

210-535 
 

ĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ 
Noise and Interference in Electronics 

3(3-0-6) 

210-536 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢ 
Applied Physiology and Biomechanics 

3(3-0-6) 

210-537 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽŜŅľĶńĭĝňĺĔŅĶŐıĪĵƢ 
Design of Analog Integrated Circuits for Biomedical Applications 

3(3-0-6) 

210-538 ĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴ 
Applied Prosthetic Device and Artificial Organ 

3(3-0-6) 
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210-539
  

ĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽŜŅľĶńĭĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋ 
Radio-Frequency Microelectronics 

3(3-0-6) 

210-540 ŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸ 
Data Storage Technology 

3(3-0-6) 

210-541  ĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ 
Embedded System Design 

3(3-0-6) 

210-542  ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶĪŅĚŐĽĚȮ  
Design of Integrated Circuits for Optical Communications 

3(3-0-6) 

210-543 ŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞ 
 Modern Sensors 

3(3-0-6) 
 

210-544 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀ 
Digital Control System Design with FPGA 

3(3-0-6) 
 

210-584 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 1 
Special Topics in  Electronics and Biomedical Engineering I 

3(3-0-6) 

210-585 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 2 
Special Topics in  Electronics and Biomedical Engineering  II 

3(3-0-6) 

210-586 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 3 
Special Topics in  Electronics and Biomedical Engineering III 

3(3-0-6) 

210-630 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĽĴńĵŒľĴƞ 
Modern Analog Integrated Circuit Design 

3(3-0-6) 

210-631 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸŐĭĭŀŃĞŇĚőėĶĬńĽ  
Asynchronous VLSI System Design 

3(3-0-6) 

210-632 ŏĪėĬŇėĔŅĶĽńĚŏėĶŅŃľƢĺĚěĶĶĺĴħŇěŇĪńĸĶŃħńĭĽŌĚ 
High-Level Synthesis Techniques of Digital VLSI Circuits  

3(3-0-6) 

210-784 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 1 
Advanced Topics in  Electronics and Biomedical Engineering I 

3(3-0-6) 

210-785 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 2 
Advanced Topics in  Electronics and Biomedical Engineering  II 

3(3-0-6) 

210-786 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 3 
Advanced Topics in Electronics and Biomedical Engineering III 
 

3(3-0-6) 
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3)  ĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶ 

210-550 ŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 
Wavelet and Signal Processing 

3(3-0-6) 

210-551 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚȮ 
Real-time Digital Signal Processing  

3(3-0-6) 

210-552 ĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸȮ   
Digital Image Processing              

3(3-0-6) 

210-553 ĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸ 
Digital Sound Processing 

3(3-0-6) 

210-554 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞȮȮȮ 
Modern Wireless Communications 

3(3-0-6) 

210-555 őıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮȮȮ 
Communication Network Protocols 

3(3-0-6) 

210-556 ŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗ 
Mobile Broadband Networks 

3(3-0-6) 

210-557   ĔŅĶėŜŅĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬĺŇĻĺĔĶĶĴ 
Computer Arithmetic and Numerical Methods in Engineering 

3(3-0-6) 

210-558   ĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶĶľńĽĸńĭ 
Information Security and Cryptography 

3(3-0-6) 

210-559 ŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵȮ 
Wireless Ad Hoc and Sensor Networks  

3(3-0-6) 

210-560 ĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢ  
Applied Digital Control System  

3(3-0-6) 

210-561 ĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞ  
Modern Antenna Design 

3(3-0-6) 

210-562 ĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅ 
Electromagnetic Wave Engineering 

3(3-0-6) 

210-563 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬȮȮ 
Linear Control Systems 

3(3-0-6) 

210-564 ĔŅĶĶŌƟěŜŅĶŌĮŐĭĭ 
Pattern Recognition 
 

3(3-0-6) 
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210-565 ĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚ 
Discrete Event Systems 

3(3-0-6) 
 

210-566 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢ 
Applied Optimization 

3(3-0-6) 
 

210-567 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ 
Computer Vision 

3(3-0-6) 

210-587 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮ1 
Special Topics in DSP and Communications I 

3(3-0-6) 

210-588 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮ2 
Special Topics in DSP and Communications II 

3(3-0-6) 

210-589 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮ3 
Special Topics in DSP and Communications III 

3(3-0-6) 

210-650 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĭĭĮĶńĭĨńĺ  
Adaptive Signal Processing 

3(3-0-6) 

210-651 ĔŅĶŀŀĔŐĭĭőėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃĔŅĶėĺĭėŋĴŐĭĭĲƤĞĞňĸŀěŇĔȮ 
Neural Network Design and Fuzzy Logic Control   

3(3-0-6) 

210-652 ĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚĶŃĭĭ 
System Identification  

3(3-0-6) 

210-653 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴ  
Random Signal Analysis  

3(3-0-6) 

210-654 ĪķļġňĽĬŏĪĻȮȮ 
Information Theory 

3(3-0-6) 

210-655 ĔŅĶĽŊŗŀĽŅĶŐĭĭħŇěŇĪńĸĪńĬĽĴńĵ  
Modern Digital Communications 

3(3-0-6) 

210-656 ĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃĽŜŅľĶńĭŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ  
Network Performance and Analysis 

3(3-0-6) 

210-787 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮ1 
Advanced Topics in DSP and Communications I 

3(3-0-6) 

210-788 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮ2 
Advanced Topics in DSP and Communications II 

3(3-0-6) 

210-789 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮ3 
Advanced Topics in DSP and Communications III 

3(3-0-6) 
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4)  ĔĸŋƞĴĺŇĝŅŀŊŗĬŕ 
210-592 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵ  

Research Reading and Writing 
3(3-0-6) 

 
210-790 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃ  

Independent Study 
3(3-0-6) 

 
ľĴŅĵŏľĨŋ  ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŀŊŗĬȮŕȮĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢœħƟȮőħĵėĺŅĴ

ŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 

3.3.5 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮ 
210-800 ĺŇĪĵŅĬŇıĬīƢ   

Thesis  
18(0-54-0) 

210-801 ĺŇĪĵŅĬŇıĬīƢ  
Thesis  

36(0-108-0) 

3.3.6 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ  
210-900 ĺŇĪĵŅĬŇıĬīƢ    

Thesis 
48(0-144-0) 

210-901 ĺŇĪĵŅĬŇıĬīƢ    
Thesis 

36(0-108-0) 

 
3.3.7 ėĺŅĴľĴŅĵĕŀĚĶľńĽĺŇĝŅ 

ĶľńĽĺŇĝŅĮĶŃĔŀĭħƟĺĵĨńĺŏĸĕȮȮ6  ľĸńĔȮĴňėĺŅĴľĴŅĵħńĚĨƞŀœĮĬňŘ 
ĨńĺŏĸĕȮ3 ĨńĺŐĶĔȮľĴŅĵĩŉĚȮĶľńĽĮĶŃěŜŅĳŅėĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ 
ĨńĺŏĸĕȮ3 ĨńĺľĸńĚȮľĴŅĵĩŉĚȮĶľńĽĮĶŃěŜŅĺŇĝŅȮĴňėĺŅĴľĴŅĵħńĚĨƞŀœĮĬňŘȮ 

- ĨńĺŏĸĕľĸńĔĶƟŀĵȮ 
ŏĸĕȮ5 ľĴŅĵĩŉĚ ĺŇĝŅĪňŗŏĮƕħŒľƟŏĶňĵĬŐĔƞĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅ

&ĶŃħńĭĮĶŇĠĠŅőĪ'ȮŐĸŃĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĽŅĴŅĶĩ
ĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟ 

ŏĸĕȮ6-7     ľĴŅĵĩŉĚ ĺŇĝŅĪňŗŏĮƕħŒľƟŏĶňĵĬŐĔƞĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅŏŀĔȮŐĸŃĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĽŅĴŅĶĩ
ĸĚĪŃŏĭňĵĬŏĶňĵĬœħƟ' 

ŏĸĕȮ8 ľĴŅĵĩŉĚ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
ŏĸĕȮ9 ľĴŅĵĩŉĚ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 

- ĨńĺŏĸĕľĸńĔĽŇĭ  ŐĽħĚĩŉĚĶľńĽĮĶŃěŜŅĔĸŋƞĴĺŇĝŅħńĚĬňŘ 
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ŏĸĕ 0 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĽńĴĴĬŅŐĸŃĔĸŋƞĴĺŇĝŅĺŇĪĵŅĬŇıĬīƢ 
ŏĸĕ 1-2 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 
ŏĸĕ 3-4 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
ŏĸĕ 5-6 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶ 

 
ŏĸĕȮ7-8 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĔĸŋƞĴĺŇĝŅľńĺĕƟŀıŇŏĻļȮŐĸŃľńĺĕƟŀĕńŘĬĽŌĚ

ĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅ 
ŏĸĕ 9 ľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅŀŊŗĬŕȮĬŀĔŏľĬŊŀěŅĔȮ0-8 

- ĨńĺŏĸĕľĸńĔľĬƞĺĵ ŐĽħĚĩŉĚĸŜŅħńĭĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴĺŇĝŅȮőħĵěŃŏĶŇŗĴěŅĔȮ0-9 
 

3.3.8 ėĺŅĴľĴŅĵĕŀĚěŜŅĬĺĬľĬƞĺĵĔŇĨ ŏĝƞĬȮȮ3(2-3-4) ĴňėĺŅĴľĴŅĵħńĚĨƞŀœĮĬňŘ 
- ĨńĺŏĸĕĪňŗȮ1 (3) ľĴŅĵĩŉĚ ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴȮȮȮ 
- ĨńĺŏĸĕĪňŗȮ2 (2) ľĴŅĵĩŉĚ ěŜŅĬĺĬĝńŗĺőĴĚĭĶĶĵŅĵĨƞŀĽńĮħŅľƢȮȮȮ 
- ĨńĺŏĸĕĪňŗȮ3 (3) ľĴŅĵĩŉĚ ěŜŅĬĺĬĝńŗĺőĴĚĮĢŇĭńĨŇĔŅĶĨƞŀĽńĮħŅľƢ 
- ĨńĺŏĸĕĪňŗȮ4 (4) ľĴŅĵĩŉĚ ěŜŅĬĺĬĝńŗĺőĴĚĻŉĔļŅħƟĺĵĨĬŏŀĚĨƞŀĽńĮħŅľƢ 

 

 
3.4 ŐįĬĔŅĶĻŉĔļŅ 

3.4.1 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮȮ 
3.4.1.1 ľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔ1 ĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 

ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1  ľĬƞĺĵĔŇĨ* 
890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 
210-801 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 9ȮľĬƞĺĵĔŇĨ 210-801 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 9  ľĬƞĺĵĔŇĨ 

ĶĺĴ 9ȮľĬƞĺĵĔŇĨ ĶĺĴ 9  ľĬƞĺĵĔŇĨ 
 

ĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1  ľĬƞĺĵĔŇĨ* 

210-801 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 9ȮľĬƞĺĵĔŇĨ 210-801 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 9  ľĬƞĺĵĔŇĨ 
ĶĺĴ 9ȮľĬƞĺĵĔŇĨ ĶĺĴ 9  ľĬƞĺĵĔŇĨ 

ľĴŅĵŏľĨŋ  
(*)  ȮȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
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ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

(**) ȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 

3.4.1.2 ľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔ1 ĔĶĦňĪĺŇĮĶŇĠĠŅ ĶƞĺĴĔńĭȮKanazawa University 

ĮƖĪňŗȮ1ȮĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1  ľĬƞĺĵĔŇĨ* 
890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 

210-801 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 9ȮľĬƞĺĵĔŇĨ 210-801 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 9  ľĬƞĺĵĔŇĨ 
ĶĺĴ 9ȮľĬƞĺĵĔŇĨ ĶĺĴ 9  ľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ2 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗȮKanazawa University 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 ĺŇĝŅŏĸŊŀĔ 6ȮľĬƞĺĵĔŇĨ***  ěĶŇĵīĶĶĴĔŅĶĺŇěńĵ 1  ľĬƞĺĵĔŇĨ*** 
    ĺŇĝŅŏĸŊŀĔĭńĦĤŇĨĻŉĔļŅ 2  ľĬƞĺĵĔŇĨ*** 
    ĺŇĝŅŏĸŊŀĔ 8  ľĬƞĺĵĔŇĨ*** 

ĶĺĴ 6ȮľĬƞĺĵĔŇĨ*** ĶĺĴ 11 ľĬƞĺĵĔŇĨ*** 

ĮƖĪňŗȮ3 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1  ľĬƞĺĵĔŇĨ* 
210-801 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 9ȮľĬƞĺĵĔŇĨ 210-801 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 9  ľĬƞĺĵĔŇĨ 

ĶĺĴ 9ȮľĬƞĺĵĔŇĨ ĶĺĴ 9  ľĬƞĺĵĔŇĨ 
ľĴŅĵŏľĨŋ  
(*)  ȮȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 



 26 

(**) ȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

(***) ĬńĔĻŉĔļŅœĮŏĶňĵĬĪňŗ KanazawaȮUniversity ŐĸŃĨƟŀĚĸĚŏĶňĵĬĶŅĵĺŇĝŅĨŅĴŐįĬĮƖĪňŗȮ2 
 

3.4.1.3 ľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔ2 ĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 
ĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 

890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 
210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 3 ľĬƞĺĵĔŇĨ  ĺŇĝŅŏĸŊŀĔ 6 ľĬƞĺĵĔŇĨ 

 ĺŇĝŅŏĸŊŀĔȮ 9ȮľĬƞĺĵĔŇĨ 210-800     ĺŇĪĵŅĬŇıĬīƢ 3 ľĬƞĺĵĔŇĨ 
ĶĺĴ 12ȮľĬƞĺĵĔŇĨ ĶĺĴ 9ȮľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 
210-800 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 9 ľĬƞĺĵĔŇĨ 210-800 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 6 ľĬƞĺĵĔŇĨ 

ĶĺĴ 9 ľĬƞĺĵĔŇĨ ĶĺĴ 6 ľĬƞĺĵĔŇĨ 
ľĴŅĵŏľĨŋ  
(*)  ȮȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

(**) ȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 

3.4.1.4 ľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔ2 ĔĶĦňĪĺŇĮĶŇĠĠŅ ĶƞĺĴĔńĭȮKanazawa University 
ĮƖĪňŗȮ1 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 
890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 
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210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 3 ľĬƞĺĵĔŇĨ  ĺŇĝŅŏĸŊŀĔ 6 ľĬƞĺĵĔŇĨ 

 ĺŇĝŅŏĸŊŀĔȮ 9ȮľĬƞĺĵĔŇĨ 210-800     ĺŇĪĵŅĬŇıĬīƢ 3 ľĬƞĺĵĔŇĨ 
ĶĺĴ 12ȮľĬƞĺĵĔŇĨ ĶĺĴ 9ȮľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ2 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗȮKanazawa University 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 ĺŇĝŅŏĸŊŀĔ 6ȮľĬƞĺĵĔŇĨ***  ěĶŇĵīĶĶĴĔŅĶĺŇěńĵ 1  ľĬƞĺĵĔŇĨ*** 
    ĺŇĝŅŏĸŊŀĔĭńĦĤŇĨĻŉĔļŅ 2  ľĬƞĺĵĔŇĨ*** 
    ĺŇĝŅŏĸŊŀĔ 8  ľĬƞĺĵĔŇĨ*** 

ĶĺĴ 6ȮľĬƞĺĵĔŇĨ*** ĶĺĴ 11 ľĬƞĺĵĔŇĨ*** 

ĮƖĪňŗȮ3 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 1 ľĬƞĺĵĔŇĨ* 

210-800 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 9 ľĬƞĺĵĔŇĨ 210-800 ĺŇĪĵŅĬŇıĬīƢȮȮȮ 6 ľĬƞĺĵĔŇĨ 
ĶĺĴ 9 ľĬƞĺĵĔŇĨ ĶĺĴ 6 ľĬƞĺĵĔŇĨ 

ľĴŅĵŏľĨŋ  
(*)  ȮȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

(**) ȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

(***) ĬńĔĻŉĔļŅœĮŏĶňĵĬĪňŗ KanazawaȮUniversity ŐĸŃĨƟŀĚĸĚŏĶňĵĬĶŅĵĺŇĝŅĨŅĴŐįĬĮƖĪňŗȮ2 
 

3.4.2 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
3.4.2.1 ľĸńĔĽŌĨĶŐĭĭȮ1.1ȮĽŜŅľĶńĭįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮ1  ĔĶĦňĮĶŇĠĠŅ

ĽŅĕŅĺŇĝŅŏħňĵĺ 
ĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8  ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ȮľĬƞĺĵĔŇĨ 

ĶĺĴ 8  ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 
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ĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 
 

ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ľĴŅĵŏľĨŋ   
(*)    ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

(**) ȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 

3.4.2.2 ľĸńĔĽŌĨĶŐĭĭȮ1.1ȮĽŜŅľĶńĭįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĔĶĦňĪĺŇĮĶŇĠĠŅ 
ĶƞĺĴĔńĭȮUPM 

ĮƖĪňŗȮ1 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 

890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8  ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ȮľĬƞĺĵĔŇĨ 

ĶĺĴ 8  ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

 
ĮƖĪňŗȮ2 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗȮUPM ĮĶŃŏĪĻĴŅŏĸŏĞňĵȮőħĵŏĪňĵĭőŀĬĴŅħńĚĬňŘ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 
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ĮƖĪňŗȮ3 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 
ľĴŅĵŏľĨŋ   
(*)    ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

(**)  ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 

3.4.2.3 ľĸńĔĽŌĨĶŐĭĭȮ1.1ȮĽŜŅľĶńĭįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĔĶĦňĪĺŇĮĶŇĠĠŅ 
ĶƞĺĴĔńĭȮKanazawa University 

ĮƖĪňŗȮ1 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8  ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ȮľĬƞĺĵĔŇĨ 

ĶĺĴ 8  ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ2 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗȮKanazawa University 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬŀŇĽĶŃ
ĕŀĚĬńĔĺŇěńĵ 

1ȮľĬƞĺĵĔŇĨ***  ĺŇĝŅŏĸŊŀĔŏĜıŅŃ 2  ľĬƞĺĵĔŇĨ*** 

 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴœĲĲƚŅ
ŐĸŃĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢ 

2  ľĬƞĺĵĔŇĨ***    

 ĽńĴĴĬŅĕńŘĬĽŌĚ 2  ľĬƞĺĵĔŇĨ***    
 ĔŅĶĮĢŇĭńĨŇĕńŘĬĽŌĚ 2  ľĬƞĺĵĔŇĨ***    

 ĺŇĝŅŏĸŊŀĔŏĜıŅŃ 2  ľĬƞĺĵĔŇĨ***    
ĶĺĴ 9ȮľĬƞĺĵĔŇĨ*** ĶĺĴ 2 ľĬƞĺĵĔŇĨ*** 
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ĮƖĪňŗȮ3 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 
 

ĮƖĪňŗȮ4 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ľĴŅĵŏľĨŋ   
(*)    ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

(**)  ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

(***) ĬńĔĻŉĔļŅœĮŏĶňĵĬĪňŗ KanazawaȮUniversity ŐĸŃĨƟŀĚĸĚŏĶňĵĬĶŅĵĺŇĝŅĨŅĴŐįĬĮƖĪňŗȮ2 
 
 

3.4.2.4 ľĸńĔĽŌĨĶŐĭĭȮ2.1ȮĽŜŅľĶńĭįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĔĶĦňĮĶŇĠĠŅ
ĽŅĕŅĺŇĝŅŏħňĵĺ 

ĮƖĪňŗȮ1  

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 

890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 
210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 3ȮľĬƞĺĵĔŇĨ  ĺŇĝŅŏĸŊŀĔ 3 ľĬƞĺĵĔŇĨ 

 ĺŇĝŅŏĸŊŀĔ 6ȮľĬƞĺĵĔŇĨ 210-901 ĺŇĪĵŅĬŇıĬīƢȮȮ 4 ȮľĬƞĺĵĔŇĨ 
ĶĺĴ 9  ľĬƞĺĵĔŇĨ ĶĺĴ 7 ľĬƞĺĵĔŇĨ 
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ĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-901 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-901 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 

210-901 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-901 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 
ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ľĴŅĵŏľĨŋ   
(*)    ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

(**)  ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 

3.4.2.5 ľĸńĔĽŌĨĶŐĭĭȮ2.1ȮĽŜŅľĶńĭįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĔĶĦňĪĺŇĮĶŇĠĠŅȮ
ĶƞĺĴĔńĭȮKanazawa University 

ĮƖĪňŗȮ1 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 

210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 3ȮľĬƞĺĵĔŇĨ  ĺŇĝŅŏĸŊŀĔ 3 ľĬƞĺĵĔŇĨ 
 ĺŇĝŅŏĸŊŀĔ 6ȮľĬƞĺĵĔŇĨ 210-901 ĺŇĪĵŅĬŇıĬīƢȮȮ 4 ȮľĬƞĺĵĔŇĨ 

ĶĺĴ 9  ľĬƞĺĵĔŇĨ ĶĺĴ 7 ľĬƞĺĵĔŇĨ 

 

 

 



 32 

ĮƖĪňŗȮ2 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗȮKanazawa University 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
 ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬŀŇĽĶŃ

ĕŀĚĬńĔĺŇěńĵ 
1ȮľĬƞĺĵĔŇĨ***  ĺŇĝŅŏĸŊŀĔŏĜıŅŃ 2  ľĬƞĺĵĔŇĨ*** 

 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴœĲĲƚŅ
ŐĸŃĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢ 

2  ľĬƞĺĵĔŇĨ***    

 ĽńĴĴĬŅĕńŘĬĽŌĚ 2  ľĬƞĺĵĔŇĨ***    
 ĔŅĶĮĢŇĭńĨŇĕńŘĬĽŌĚ 2  ľĬƞĺĵĔŇĨ***    

 ĺŇĝŅŏĸŊŀĔŏĜıŅŃ 2  ľĬƞĺĵĔŇĨ***    
ĶĺĴ 9ȮľĬƞĺĵĔŇĨ*** ĶĺĴ 2 ľĬƞĺĵĔŇĨ*** 

 

ĮƖĪňŗȮ3 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-901 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-901 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ4 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-901 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-901 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 
ľĴŅĵŏľĨŋ   
(*)    ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

(**)  ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

(***) ĬńĔĻŉĔļŅœĮŏĶňĵĬĪňŗ KanazawaȮUniversity ŐĸŃĨƟŀĚĸĚŏĶňĵĬĶŅĵĺŇĝŅĨŅĴŐįĬĮƖĪňŗȮ2 
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3.4.2.6 ľĸńĔĽŌĨĶŐĭĭȮ2.2ȮȮȮĽŜŅľĶńĭįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ĔĶĦňĮĶŇĠĠŅ
ĽŅĕŅĺŇĝŅŏħňĵĺ 

ĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 2 ľĬƞĺĵĔŇĨ* 210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 2 ľĬƞĺĵĔŇĨ* 
890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 

210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 3 ľĬƞĺĵĔŇĨ  ĺŇĝŅŏĸŊŀĔ 12 ľĬƞĺĵĔŇĨ 
 ĺŇĝŅŏĸŊŀĔ  9 ľĬƞĺĵĔŇĨ ĶĺĴ 12ȮľĬƞĺĵĔŇĨ 

ĶĺĴ 12 ľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ3 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ4 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ľĴŅĵŏľĨŋ   
(*)  ȮȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

(**)  ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
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3.4.2.7 ľĸńĔĽŌĨĶŐĭĭȮ2.2ȮȮȮĽŜŅľĶńĭįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň ĔĶĦňĪĺŇĮĶŇĠĠŅȮ
ĶƞĺĴĔńĭȮKanazawa University 

ĮƖĪňŗȮ1 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 2 ľĬƞĺĵĔŇĨ* 210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 2 ľĬƞĺĵĔŇĨ* 
890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 890-xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 3 ľĬƞĺĵĔŇĨ** 

210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 3 ľĬƞĺĵĔŇĨ  ĺŇĝŅŏĸŊŀĔ 12 ľĬƞĺĵĔŇĨ 
 ĺŇĝŅŏĸŊŀĔ  9 ľĬƞĺĵĔŇĨ ĶĺĴ 12ȮľĬƞĺĵĔŇĨ 

ĶĺĴ 12 ľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ2ȮĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮ&ĪŅĚœĔĸ' 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ2 ĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗȮKanazawa University 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

 ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬŀŇĽĶŃĕŀĚ
ĬńĔĺŇěńĵ 

1ȮľĬƞĺĵĔŇĨ***  ĺŇĝŅŏĸŊŀĔŏĜıŅŃ 2  ľĬƞĺĵĔŇĨ*** 

 ŐĬŃĬŜŅĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃ
ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 

2  ľĬƞĺĵĔŇĨ***    

 ĽńĴĴĬŅĕńŘĬĽŌĚ 2  ľĬƞĺĵĔŇĨ***    
 ĔŅĶĮĢŇĭńĨŇĕńŘĬĽŌĚ 2  ľĬƞĺĵĔŇĨ***    

 ĺŇĝŅŏĸŊŀĔŏĜıŅŃ 2  ľĬƞĺĵĔŇĨ***    
ĶĺĴ 9ȮľĬƞĺĵĔŇĨ*** ĶĺĴ 2 ľĬƞĺĵĔŇĨ*** 

ĮƖĪňŗȮ3ȮĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 

210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 
ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 

ĮƖĪňŗȮ4ȮĸĚĪŃŏĭňĵĬŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 1ȮľĬƞĺĵĔŇĨ* 
210-900 ĺŇĪĵŅĬŇıĬīƢ  8 ľĬƞĺĵĔŇĨ 210-900 ĺŇĪĵŅĬŇıĬīƢȮȮ 8 ľĬƞĺĵĔŇĨ 

ĶĺĴ 8 ľĬƞĺĵĔŇĨ ĶĺĴ 8 ľĬƞĺĵĔŇĨ 
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ľĴŅĵŏľĨŋ   
(*)  ȮȮĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮľĬƞĺĵĔŇĨȮ
&ĬńĔĻŉĔļŅőėĶĚĔŅĶĨĶň-őĪȮ3ȮĮƖȮŒľƟĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮľĬƞĺĵĔŇĨ'ȮŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃėĶĭĨŅĴľĸńĔĽŌĨĶȮ&2ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅőĪȮŐĸŃȮ4ȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĮĶŇĠĠŅ
ŏŀĔ'ȮľŅĔĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅőħĵœĴƞĨƟŀĚĸĚĪŃŏĭňĵĬěĬĔĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮľŅĔĬńĔĻŉĔļŅŏĕƟŅŏĶňĵĬœĴƞėĶĭĨŅĴŏĔĦĤƢĪňŗĳŅėĺŇĝŅĔŜŅľĬħěŃĴň
įĸĨƞŀĔŅĶįƞŅĬŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

(**)  ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĔńĭĔŅĶŀƞŅĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĺŇĝŅĳŅļŅŀńĚĔķļĪňŗ
ŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬȮ1 ĺŇĝŅȮ3 ľĬƞĺĵĔŇĨȮŐĸŃĨƟŀĚœħƟĶŃħńĭėŃŐĬĬȮB ĕŉŘĬœĮĪńŘĚĽŀĚĺŇĝŅȮŐĨƞěŃœĴƞĬńĭľĬƞĺĵĔŇĨ ĬńĔĻŉĔļŅĪňŗĴň
ėŃŐĬĬĳŅļŅŀńĚĔķļįƞŅĬŏĔĦĤƢĪňŗĭńĦĤŇĨĺŇĪĵŅĸńĵĔŜŅľĬħȮĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀĵĔŏĺƟĬĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļœħƟȮőħĵŒľƟŀĵŌƞ
ŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

(***) ĬńĔĻŉĔļŅœĮŏĶňĵĬĪňŗ KanazawaȮUniversity ŐĸŃĨƟŀĚĸĚŏĶňĵĬĶŅĵĺŇĝŅĨŅĴŐįĬĮƖĪňŗȮ2 
 
 

3.4.3 ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
3.4.3.1 ĶŅĵĺŇĝŅĽńĴĴĬŅ 

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 
Master Seminar  

4(0-4-8) 

ĔŅĶėƟĬėĺƟŅěŅĔľƟŀĚĽĴŋħŐĸŃŐľĸƞĚŀŊŗĬŕȮŏıŊŗŀľŅĕƟŀĴŌĸŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŒĬ
ľńĺĕƟŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶŏĕƟŅĶƞĺĴĲƤĚŐĸŃŀĳŇĮĶŅĵŒĬĔŇěĔĶĶĴĽńĴĴĬŅ 

Literature survey in libraries and other sources to follow the progress in 
topics of interest in electrical engineering and related areas; participation in 
presentation and discussion in seminar 

 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 
Ph.D. Seminar 

6(0-6-12) 

ĔŅĶėƟĬėĺƟŅěŅĔľƟŀĚĽĴŋħŐĸŃŐľĸƞĚŀŊŗĬŕȮŏıŊŗŀľŅĕƟŀĴŌĸŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŒĬ
ľńĺĕƟŀĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶŏĕƟŅĶƞĺĴĲƤĚŐĸŃŀĳŇĮĶŅĵŒĬĔŇěĔĶĶĴĽńĴĴĬŅ 

Literature survey in libraries and other sources to follow the progress in 
topics of interest in electrical engineering and related areas; participation in 
presentation and discussion in seminar 

 

3.4.3.2 ľĴĺħĺŇĝŅĭńĚėńĭ 
210-37/ ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 

Research Methodologies 
3(3-0-6) 
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ėĺŅĴľĴŅĵŐĸŃĕŀĭŏĕĨĕŀĚĔŅĶĺŇěńĵȮĔŅĶĔŜŅľĬħĮƤĠľŅȮĔŅĶĻŉĔļŅĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮ
ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵȮĔŅĶŐĮĸėĺŅĴľĴŅĵĕƟŀĴŌĸȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵȮĔŅĶŏĕňĵĬőėĶĚĔŅĶĺŇěńĵȮ
ŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬĺŇěńĵ 

Definition and scope of research; defining problems; literature review; 
research methodologies; data interpretation; research presentation; research proposal 
and report writing 

 

3.4.3.3 ľĴĺħĺŇĝŅŏĸŊŀĔȮȮ 
1)  ĔĸŋƞĴĺŇĝŅœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 

210-310 ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅ 
Analysis of Electric Machinery 

3(3-0-6) 

ŐĭĭěŜŅĸŀĚŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅĕŀĚľĴƟŀŐĮĸĚœĲĲƚŅŐĸŃŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅľĴŋĬȮ
ėŋĦĸńĔļĦŃĪńŘĚŒĬĽĳŅĺŃŀĵŌƞĨńĺŐĸŃœħĬŅĴŇĔĽƢȮĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅȮĪķļġň
ŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅĔĶŃŐĽĨĶĚȮĪķļġňĔĶŀĭŀƟŅĚŀŇĚȮĪķļġňŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅŏľĬňŗĵĺĬŜŅŐĭĭĽĴĴŅĨĶȮ
ĪķļġňŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅĞŇĚőėĶĬńĽȮŐĸŃĪķļġňŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅĔĶŃŐĽĨĶĚŐĭĭœĶƟŐĮĶĚĩƞŅĬ 

Electric machine models of transformers and rotating machines; steady state 
and dynamic characteristics; basic principles for electric machine analysis; theory of  DC 
machines; reference-frame theory; theory of symmetrical induction machines; theory of 
synchronous machines; theory of brushless DC machines 

 
210-311 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĪĝŇĚȮ1  

Switching-Mode Converters I 
3(3-0-6) 

ĔŅĶěńħĔŅĶĔŜŅĸńĚœĲĲƚŅȮĽƞĺĬĮĶŃĔŀĭŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺŀĶƢŏĨŀĶƢŒĬ
ĳŅĺŃŀĵŌƞĨńĺȮĺĚěĶĽĴĴŌĸŒĬĳŅĺŃŀĵŌƞĨńĺȮĔŅĶĺŇŏėĶŅŃľƢĔŜŅĸńĚĽŌĠŏĽňĵŐĸŃĮĶŃĽŇĪīŇĳŅıȮĔŅĶŏĸŊŀĔĽĺŇĪĞƢ ĔŅĶ
ĪŜŅĚŅĬĕŀĚĺĚěĶėŀĬŏĺŀĶƢŏĨŀĶƢŒĬĳŅĺŃĔŅĶĬŜŅĔĶŃŐĽœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶěŜŅĸŀĚĺĚěĶĽĴĴŌĸŐĭĭŏŀĞňȮĲƤĚĔƢĝńĬ
ĩƞŅĵőŀĬĕŀĚĺĚěĶėŀĬŏĺŀĶƢŏĨŀĶƢȮĔŅĶŀŀĔŐĭĭĨńĺėĺĭėŋĴȮĪķļġňŐĴƞŏľĸŖĔŏĭŊŘŀĚĨƟĬȮĔŅĶŀŀĔŐĭĭĨńĺ
ŏľĬňŗĵĺĬŜŅȮĔŅĶŀŀĔŐĭĭľĴƟŀŐĮĸĚ 

Power processing; elements in power electronics; steady-state converter 
analysis; steady-state equivalent circuit, losses and efficiency analysis; switch realization; 
discontinuous conduction mode; AC equivalent circuit modeling; converter transfer 
functions; controller design; basic magnetic theory; inductor design; transformer design 
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210-312 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĪĝŇĚȮ2 
Switching-Mode Converters II 

3(3-0-6) 

ĔŅĶěŜŅĸŀĚĺĚěĶėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭľŅėƞŅŏĜĸňŗĵȮĺĚěĶĽĴĴŌĸĕŀĚĺĚěĶėŀĬŏĺŀĶƢŏĨŀĶƢĪňŗĪŜŅĚŅĬ
ŒĬőľĴħĔĶŃŐĽœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶĺŇŏėĶŅŃľƢĺĚěĶŐĸŃŏĪėĬŇėĔŅĶŀŀĔŐĭĭĺĚěĶȮĺĚěĶıńĸĽƢĺŇħĪƢĴŀħŌŏĸĝńŗĬ
ėŀĬŏĺŀĶƢŏĨŀĶƢĪňŗĴňĔŅĶėĺĭėŋĴħƟĺĵĔĶŃŐĽȮĺĚěĶŏĶňĵĚĔĶŃŐĽŐĭĭĪńĬĽĴńĵȮŁŅĶƢĴŀĬŇĔĕŀĚĶŃĭĭœĲĲƚŅĔŜŅĸńĚ
ŐĸŃŁŅĶƢĴŀĬŇĔĕŀĚĺĚěĶŏĶňĵĚĔĶŃŐĽ 

Averaging model of converter circuit; equivalent circuits of converters in 
discontinuous conduction mode; circuit analysis and design techniques; current 
programmed control of pulse-width modulation converters; modern rectifiers; power 
system harmonics and rectifier harmonics 

 
210-313 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬŜŅœĲĲƚŅĔŜŅĸńĚ 

Power Semiconductor Devices 
3(3-0-6) 

őėĶĚĽĶƟŅĚŐĸŃėŋĦĸńĔļĦŃĕŀĚŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬŜŅĪňŗĽŜŅėńĠĽŜŅľĶńĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ
œħőŀħĔŜŅĸńĚȮœĭőıĸŅĶƢĪĶŅĬĞŇĽŏĨŀĶƢȮœĪĶŇĽŏĨŀĶƢȮĴŀĽŏĲƦĨȮŐĸŃœŀěňĭňĪňȮĔŅĶŏĭĶĔħŅĺĬƢŐĸŃŏĪėĬŇėĔŅĶ
ĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚŏıŊŗŀŏıŇŗĴėĺŅĴėĚĪĬĨƞŀŐĶĚħńĬŏĭĶĔħŅĺĬƢȮėŋĦĸńĔļĦŃĔŅĶĬŜŅœĲĲƚŅŐĸŃėŋĦĸńĔļĦŃ
ĪŅĚœħĬŅĴŇĔĽƢ 

Structure and characteristics of major power semiconductor devices, power 
diodes, bipolar transistors, thyristors, MOSFET and IGBT; breakdown and edge 
termination techniques to improve breakdown capability; conduction characteristics 
and dynamic characteristics 

 
210-314 ĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺ 

Adjustable Speed Drive Systems 
3(3-0-6) 

ŐĬŃĬŜŅĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺȮėŋĦĸńĔļĦŃőľĸħĪŅĚĔĸȮĕƟŀĔŜŅľĬħĕŀĚĶŃĭĭ
ĕńĭŏėĸŊŗŀĬħƟĺĵœĲĲƚŅȮıŊŘĬģŅĬĔŅĶėĺĭėŋĴėĺŅĴŏĶŖĺĕŀĚĴŀŏĨŀĶƢĔĶŃŐĽĨĶĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĪňŗĽĳŅĺŃŀĵŌƞ
ĨńĺȮĺŇīňĔŅĶėĺĭėŋĴėĺŅĴŏĶŖĺȮĲƤĚĔƢĝńĬĩƞŅĵőŀĬĕŀĚĴŀŏĨŀĶƢĔĶŃŐĽĨĶĚŐĭĭĔĶŃĨŋƟĬŐĵĔȮĺĚěĶŏĶňĵĚĔĶŃŐĽ
ėĺĭėŋĴŐĭĭȮ1 ŏĲĽŐĸŃȮ3 ŏĲĽȮŐĸŃĺĚěĶĝŀĮŏĮŀĶƢĽŜŅľĶńĭĶŃĭĭĕńĭŏėĸŊŗŀĬĴŀŏĨŀĶƢĔĶŃŐĽĨĶĚȮĔŅĶ
ėĺĭėŋĴĴŀŏĨŀĶƢĔĶŃŐĽĨĶĚŐĭĭĺĚĶŀĭĮƕħȮ1 ėĺŀħŐħĶĬĪƢȮŐĸŃȮ4 ėĺŀħŐėĶĬĪƢȮĔŅĶĺŇŏėĶŅŃľƢĴŀŏĨŀĶƢ
ŏľĬňŗĵĺĬŜŅĪňŗĽĳŅĺŃŀĵŌƞĨńĺȮĺŇīňĔŅĶėĺĭėŋĴėĺŅĴŏĶŖĺĴŀŏĨŀĶƢŏľĬňŗĵĺĬŜŅŐĭĭĨƞŅĚŕȮĔŅĶėĺĭėŋĴŐĭĭĮĶńĭ
ŐĶĚħńĬȮĔŅĶėĺĭėŋĴŐĭĭĮĶńĭėĺŅĴĩňŗȮĔŅĶėĺĭėŋĴŐĭĭĮĶńĭėĺŅĴĨƟŅĬĪŅĬĕŀĚőĶŏĨŀĶƢȮĔŅĶėĺĭėŋĴőħĵŒĝƟ
ŀŇĬŏĺŀĶƢŏĨŀĶƢȮĔŅĶĺŇŏėĶŅŃľƢĴŀŏĨŀĶƢĞŇĚőėĶĬńĽĪňŗĽĳŅĺŃŀĵŌƞĨńĺȮȮĺŇīňĔŅĶėĺĭėŋĴėĺŅĴŏĶŖĺĴŀŏĨŀĶƢĞŇĚőėĶĬńĽ 

Introduction to variable speed drive systems, characteristics of mechanical 



 38 

loads, requirements of electrical drive systems; basic principles of variable speed 
controls of DC motors and steady state analysis; methods of speed control; transfer 
functions of separately excited DC motors; single-phase and three-phase controlled 
rectifiers and chopper for DC motor drives; closed loop control of DC motors, single 
quadrant and four quadrants; steady-state analysis of induction motors; speed control 
of induction motors, variable terminal voltage control, variable frequency control, rotor 
resistance control; operation with a current source inverter; steady state analysis of 
synchronous motors; synchronous motor control 

 
 

210-515 ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔŜŅĸńĚħƟĺĵĺŇīňĔŅĶĪŅĚėŀĴıŇĺŏĨŀĶƢ 
Computer Methods in Power System Analysis 

3(3-0-6) 

ıňĝėĦŇĨŏĔňŗĵĺĔńĭŏĴĨĶŇĔĞƢŐĸŃŏĴĨĶŇĔĞƢĕƞŅĵĺĚěĶȮŀńĸĔŀĶŇĪŉĴĽŜŅľĶńĭĔŅĶĽĶƟŅĚŏĴĨĶŇĔĞƢĕƞŅĵĺĚěĶȮ
ėŜŅĨŀĭĕŀĚĽĴĔŅĶıňĝėĦŇĨŐĸŃĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢľĸŅĵĨńĺŐĮĶȮĕƟŀıŇěŅĶĦŅŒĬĔŅĶıńĥĬŅőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮ
ĔŅĶĻŉĔļŅĔŅĶœľĸĕŀĚĔŜŅĸńĚœĲĲƚŅȮĔŅĶěńħĽĶĶĔŜŅĸńĚįĸŇĨœĲĲƚŅĨŅĴľĸńĔŏĻĶļģĻŅĽĨĶƢȮĔŅĶĻŉĔļŅĔŅĶŏĔŇħĲŀĸĨƢȮ
ŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭœĲĲƚŅĔŜŅĸńĚ ĮƤĠĠŅĮĶŃħŇļģƢĽŜŅľĶńĭĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔŜŅĸńĚ 

Matrix algebra and network matrices; algorithms for formation of network 
matrices; solutions of simultaneous algebraic and differential equations; programming 
consideration; power flow studies; economic dispatch; fault studies; power system 
stability; artificial intelligence (AI) for power system analysis 

 
210-516 ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔŜŅĸńĚ 

Power System Protection 
3(3-0-6) 

ľĸńĔĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔŜŅĸńĚȮľĸńĔĔŅĶĪŜŅĚŅĬŐĸŃėŋĦĸńĔļĦŃĕŀĚĶňŏĸĵƢĮĶŃŏĳĪĨƞŅĚŕ Ȯ
ľĴƟŀŐĮĸĚŐĭĭĨĶĺěĺńħĽŜŅľĶńĭĶňŏĸĵƢȮĔŅĶĮƚŀĚĔńĬŏėĶŊŗŀĚĔŜŅŏĬŇħœĲĲƚŅȮĴŀŏĨŀĶƢȮľĴƟŀŐĮĸĚȮĭńĽȮŐĸŃĽŅĵĽƞĚ 

Principles of power system protection; operating principles and characteristics of 
different types of relays; instrument transformers for relaying; protection of generators, 
motors, transformer, buses and lines 

 
 

210-517 ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔŅĶĔĶŃěŅĵ 
Renewable Energy and Distributed Generation 

3(3-0-6) 

ŏĪėőĬőĸĵňŏĔňŗĵĺĔńĭıĸńĚĚŅĬĪħŐĪĬĪŅĚħƟŅĬœĲĲƚŅȮŏĪėőĬőĸĵňŐįĚőĞĸƞŅĶƢȮĶŃĭĭĲŅĶƢĴŐįĚőĞ
ĸƞŅĶƢȮĔŅĶŏĝŊŗŀĴĨƞŀĶŃĭĭĲŅĶƢĴŐįĚőĞĸƞŅĶƢŏĕƟŅĽŌƞĶŃĭĭœĲĲƚŅȮŏĪėőĬőĸĵňĔńĚľńĬĸĴȮĔŅĶŏĝŊŗŀĴĨƞŀĲŅĶƢĴĔńĚľńĬĸĴ
ŏĕƟŅĽŌƞĶŃĭĭœĲĲƚŅȮĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔĶŃěŅĵĔŅĶįĸŇĨŐĸŃįĸĔĶŃĪĭĨƞŀėĺŅĴŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭœĲĲƚŅ 
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Renewable energy related technology; solar technology; solar farmȮsystem; 
grid connection for solar farm; grid wind generator technology; grid connection for wind 
farm; distributed generation and its effects on power system stability 

 

210-581 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ1 
Special Topics in Electric Power and Power Electronics I 

3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀıŇŏĻļŒĬħƟŅĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 
Lecture about special topics in electric power and power electronics 

 

210-582 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ2 
Special Topics in Electric Power and Power Electronics II 

3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀıŇŏĻļŒĬħƟŅĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 
Lecture about special topics in electric power and power electronics 

 

210-583 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ3 
Special Topics in Electric Power and Power Electronics III 

3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀıŇŏĻļŒĬħƟŅĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 
Lecture about special topics in electric power and power electronics 

 

210-610 ŏĪėĬŇėĔŅĶŐĮĸĚĔŜŅĸńĚŐĭĭĽĺŇĪĝŇĚĕńŘĬĽŌĚ 
Advanced Switching Power Conversion Techniques 

3(3-0-6) 

ĺĚěĶŏĶőĞŐĬĬĪƢėĺŅĴĩňŗĽŌĚȮĺĚěĶŏĶőĞŐĬĬĪƢŏĽĴŊŀĬȮŐĸŃŏĪėĬŇėĔŅĶŐĮĸĚĔŜŅĸńĚľĸŅĵĕńŘĬĕŀĚ
ĺĚěĶŏĶőĞŐĬĬĪƢȮŏĪėĬŇėĔŅĶĽĺŇĪĞƢĪňŗŐĶĚħńĬŐĸŃĔĶŃŐĽŏĮƦĬĻŌĬĵƢŒĬĺĚěĶıńĸĽƢĺŇĪĴŀĨħŌŏĸĝńŗĬėŀĬŏĺŀĶƢ
ŏĨŀĶƢŐĸŃŀŇĬŏĺŀĶƢŏĨŀĶƢȮĔŅĶĴŀħŌŏĸĝńŗĬėĺŅĴĔĺƟŅĚıńĸĽƢŐĸŃĔŅĶĴŀĨħŌŏĸĝńŗĬėĺŅĴĩňŗȮŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢ
ŐĭĭœĴƞŏĮƦĬŏĝŇĚŏĽƟĬĽŜŅľĶńĭĺĚěĶŏĶőĞŐĬĬĪƢŐĸŃĺĚěĶıńĸĽƢĺŇĪĴŀĨħŌŏĸĝńŗĬėŀĬŏĺŀĶƢŏĨŀĶƢŐĸŃŀŇĬŏĺŀĶƢŏĨŀĶƢ
ŐĭĭĽĺŇĪĞƢĬŋƞĴĬĺĸȮĔŅĶŐĔƟėƞŅĨńĺĮĶŃĔŀĭĔŜŅĸńĚĕŀĚĺĚěĶŏĶňĵĚĔĶŃŐĽŐĸŃĶŃĭĭœĲĲƚŅĔŜŅĸńĚĵƞŀĵ 

High-frequency resonant circuit, quasi-resonant circuit, and multi-resonant 
power conversion techniques; zero-voltage and zero-current switching techniques in 
PWM converters and inverters; pulse-width modulation and frequency modulation; 
non-linear analysis techniques for resonant and soft-switching converters and inverters; 
power factor correction rectifiers and distributed power systems 
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210-611 œħĬŅĴŇėőĴŏħĸŐĸŃĔŅĶėĺĭėŋĴŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅ 
Dynamic Modeling of Electric Machines and Controls 

3(3-0-6) 

ĭĪĬŜŅȮőĴŏħĸĪňŗĽĳŅĺŃŀĵŌƞĨńĺŐĸŃœħĬŅĴŇėȮőĴŏħĸıŊŘĬģŅĬĕŀĚŀŅĶƢŐŀĸĞň ĺĚěĶĽĴĴŌĸĕŀĚĴŀŏĨŀĶƢ
ŏľĬňŗĵĺĬŜŅŐĸŃĞŇĚőėĶĬńĽĴŀŏĨŀĶƢȮŀŇĬŏĺŀĶƢŏĨŀĶƢŐĭĭȮ3 ŏĲĽ ȮŏĪėĬŇĔĔŅĶĴŀħŌŏĸĝńĬŐĭĭĨƞŅĚŕ  ıňħńĭĭŇĺŏŀŖĴȮ
ĽŏĮĽŏĺĔŏĨŀĶƢȮŁŇĽŏĪŀĶƢĶňĞŇĽȮŏħĸĨƟŅȮĔŅĶĴŀħŌŏĸĝńĬőħĵĔĶŃŐĽȮĔŅĶĕńĭŏėĸŊŗŀĬĴŀŏĨŀĶƢŏľĬňŗĵĺĬŜŅȮőĺĸĨƢĨƞŀ
ŏŁŇĶĨĞƢȮœħŏĶŖĔĪŀĶƢĔȮĔŅĶėĺĭėŋĴŏĺŖĔŏĨŀĶƢŐĭĭœĶƟŏĞĬŏĞŀĶƢ 

Introduction; steady-state and dynamic modeling; modeling of basic RLC 
circuits, equivalent circuits of induction machine and synchronous machine; three-phase 
inverters; different modulation techniques, PWM, space-vector modulation; hysteresis; delta 
modulation; current modulation; induction motor drives; volt/hertz strategy, direct torque 
control, sensor-less vector control 

 

210-612 ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬĶŃĭĭěƞŅĵĔŜŅĸńĚœĲĲƚŅ 
Utility Applications of Power Electronics 

3(3-0-6) 

ėŋĦĳŅıĕŀĚĔŜŅĸńĚœĲĲƚŅȮľĸńĔĔŅĶŐĸŃőėĶĚĽĶƟŅĚĪńŗĺœĮĕŀĚĶŃĭĭĽƞĚœĲĲƚŅĔĶŃŐĽĽĸńĭĝĬŇħ
ĵŊħľĵŋƞĬœħƟ  őėĶĚĽĶƟŅĚŐĸŃĔŅĶėĺĭėŋĴĺĚěĶėŀĬŏĺŀĶƢŏĨŀĶƢĔŜŅĸńĚȮ ĨńĺĝħŏĝĵĔŜŅĸńĚĶňŐŀĔĪňĲŐĭĭĽĩŇĨȮĨńĺ
ĝħŏĝĵŐĭĭĶĺĴȮőėĶĚĕƞŅĵĔŅĶŏĝŊŗŀĴĨƞŀŐľĸƞĚěƞŅĵıĸńĚĚŅĬœĲĲƚŅĵƞŀĵȮœĲĲƚŅŐĶĚĽŌĚĔĶŃŐĽĨĶĚ 

Electric power quality; concepts and general structures of flexible alternative 
current transmission system (FACTS); structure and control of power converters; static 
var compensators; combined compensators; distributed energy resources and grid 
interconnection; HVDC 

 

210-781 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ1 
Advanced Topics in Electric Power and Power Electronics I 

3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀĕńŘĬĽŌĚŒĬħƟŅĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 
Lecture about advanced topics in electric power and power electronics 

 

210-782 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ2 
Advanced Topics in Electric Power and Power Electronics II 

3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀĕńŘĬĽŌĚŒĬħƟŅĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 
Lecture about advanced topics in electric power and power electronics 

 

210-783 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ3 
Advanced Topics in Electric Power and Power Electronics III 

3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀĕńŘĬĽŌĚŒĬħƟŅĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 
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Lecture about advanced topics in electric power and power electronics 
 
2) ĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 

210-530 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴĞňĴŀĽŐĭĭŐŀĬŃĸŖŀĔ 
Design and Analysis of CMOS Analog Integrated Circuits 

3(3-0-6) 

ŏĪėőĬőĸĵňŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨĺĚěĶĶĺĴŐĭĭĞňĴŀĽȮŐĭĭěŜŅĸŀĚĴŀĽŏĲĨȮįĸĕŀĚĭŀħňŘȮĔŅĶ
ŒĝƟĴŀĽŏĲĨŏĮƦĬĨńĺĨƟŅĬĪŅĬĮĶńĭėƞŅœħƟȮĺĚěĶĕĵŅĵŐĭĭĞŀĽĶƞĺĴȮŏħĶĬĶƞĺĴȮŐĸŃŏĔĨĶƞĺĴȮĔŅĶĮƚŀĬĔĸńĭĸĭȮ
ĔŅĶĮƚŀĬĔĸńĭĽńĠĠŅĦőľĴħĶƞĺĴȮĔŅĶŀŀĔŐĭĭœĲŏĸňŘĵĚĨŗŜŅȮĔŅĶĪŜŅĚŅĬĕŀĚĴŀĽŏĲĨŒĬĵƞŅĬĨŗŜŅĔĺƞŅŐĶĚħńĬ
ĕňħŏĶŇŗĴȮĺĚěĶĕĵŅĵħŇĲŏĲŀŏĶĬŏĝňĵĸŐĭĭŏĪňĵĴȮĔŅĶĕěńħĽńĠĠŅĦőľĴħĶƞĺĴȮĺĚěĶŀŀĮŐŀĴĮƝŒĬŏĪėőĬőĸĵň
ĞňĴŀĽȮĺĚěĶĕĵŅĵĮĢŇĭńĨŇĔŅĶŐĭĭĪĶŅĬĽƢėŀĬħńėŐĨĬĞƢȮĔŅĶěŜŅĸŀĚŐĸŃĺŇŏėĶŅŃľƢĽńĠĠŅĦĶĭĔĺĬĕŀĚ
ĪĶŅĬĞŇĽŏĨŀĶƢȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏıňŘĵĬĽńĠĠŅĦȮĺĚěĶŀŀĽĞŇĸŏĸŏĨŀĶƢĮĶńĭėĺŅĴĩňŗœħƟħƟĺĵŐĶĚħńĬȮĺĚěĶėŌĦ
ĽńĠĠŅĦȮŀŀĮŐŀĴĮƝŐĭĭĔĶŃŐĽĮƚŀĬĔĸńĭȮĔŅĶŏĸĵƢŏŀŅĪƢĺĚěĶĶĺĴŐŀĬŃĸŖŀĔ 

CMOS integrated circuit technologies/process; MOSFET model, body effects; 
MOSFET as a tunable resistor; common-source, common-drain and common-gate 
amplifiers, negative feedback, common-mode feedback technique; low-voltage circuit 
design: MOSFET operation under a sub-threshold voltage region, pseudo-differential 
amplifier, common-mode rejection techniques; CMOS operational amplifiers, 
operational transcondsar_lacȮ_knjgdgcpq9Ȯrp_lqgqrmpŲqȮlmgqcȮkmbcjjgleȮ_lbȮ_l_jwqgq9Ȯ
distortion analysis; voltage-controlled oscillator; multiplier; current-feedback op-amp; 
analog integrated circuit layout 

 
210-531 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽĽŜŅľĶńĭĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮ 

Analog MOS Integrated Circuits for Signal Processing 
3(3-0-6) 

ĽńĠĠŅĦĕƟŀĴŌĸŏĺĸŅŏĨŖĴľĬƞĺĵ ĴŀĽĪĶŅĬĞŇĽŏĨŀĶƢȮĺĚěĶĽĺŇĪĞƢĨńĺŏĔŖĭĮĶŃěŋȮĺĚěĶĽĺŇĪĞƢ
ĔĶŃŐĽȮȮȮĺĚěĶĽĺŇĪĞƢŀŀĮŐŀĴĮƝȮĺĚěĶŏĮĶňĵĭŏĪňĵĭȮĺĚěĶĔĶŀĚȮĽńĠĠŅĦĶĭĔĺĬĪňŗŏĔŇħěŅĔĔŅĶĽĺŇĪĞƢȮ
ŏĪėĬŇėĔŅĶěŜŅĸŀĚĺĚěĶȮŏĪėĬŇėŒĬĔŅĶŀŀĔŐĭĭĽńĠĠŅĦįĽĴ 

Discrete-time data signal; MOS transistors, switched-capacitor circuits; 
switched-current circuits; switched op-amp circuits; comparators; filters; switching noise; 
simulation techniques; mixed-signal design techniques 

 
210-532 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵ 

Digital VLSI Circuit Design by HDL 
3(3-0-6) 

ĪķļġňŐĸŃĺŇīňĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸĕĬŅħŒľĠƞĴŅĔħƟĺĵĳŅļŅĭĶĶĵŅĵıķĨŇĔĶĶĴĺĚěĶȮ
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ĕńŘĬĨŀĬĔŅĶŀŀĔŐĭĭĺĚěĶħŇěŇĪńĸ ĔŅĶŀŀĔŐĭĭĺĚěĶĶŃħńĭŏĔĨȮĔŅĶŀŀĔŐĭĭĺĚěĶĶŃħńĭőŀĬĩƞŅĵĶňěŇĽŏĨŀĶƢȮ
ĔŅĶŀŀĔŐĭĭĺĚěĶĨĶĶĔŃŏĝŇĚěńħľĴŌƞȮĔŅĶŀŀĔŐĭĭĺĚěĶĨĶĶĔŃŏĝŇĚĸŜŅħńĭȮĔŅĶŀŀĔŐĭĭĺĚěĶėĺĭėŋĴŐĭĭ
ĞŇĚőėĶĬńĽȮĔŅĶŀŀĔŐĭĭĺĚěĶėĺĭėŋĴŐĭĭŀŃĞŇĚőėĶĬńĽȮĔŅĶŀŀĔŐĭĭĺĚěĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸȮ
ĔŅĶŀŀĔŐĭĭœĴőėĶőıĶŏĞĽŏĞŀĶƢȮĔŅĶıńĥĬŅĺĚěĶħŇěŇĪńĸĸĚĭĬŏŀıňěňŏŀȮĔŅĶěŜŅĸŀĚĔŅĶĪŜŅĚŅĬĕŀĚĺĚěĶ 

Theory and methodologies for digital VLSI circuit design by Hardware 
Description Language (HDL); digital circuit design flow; gate-level design; register transfer 
level (RTL) design; combinational circuit design; sequential circuit design; synchronous 
control circuit design; asynchronous control circuit design; digital signal processing 
circuit design; microprocessor design; digital circuit implementation on FPGAs (Field 
Programmable Gate Arrays); circuit simulation 
210-533 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢ   

Biomedical Instruments 
3(3-0-6) 

ĽĶňĶĺŇĪĵŅĪňŗěŜŅŏĮƦĬŏıŊŗŀŒľƟŏĕƟŅŒěĩŉĚľĸńĔĔŅĶȮıŊŘĬģŅĬĕŀĚŏėĶŊŗŀĚĴŊŀĺńħȮȮĔŅĶĺńħĽńĠĠŅĦ
ĝňĺĳŅıȮėĺŅĴĮĸŀħĳńĵĪŅĚœĲĲƚŅŐĸŃĨńĺŀĵƞŅĚŏėĶŊŗŀĚĴŊŀŐıĪĵƢȮ 

Physiology required for understanding of the concepts, instrumentation 
basics, measurement of biomedical signals, electrical safetyȮand selected medical 
devices 

 

210-534 ŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬ   
Noise Reduction Techniques 

3(3-0-6) 

ŐľĸƞĚĔŜŅŏĬŇħĽńĠĠŅĦĶĭĔĺĬȮĔŅĶėńĮĮĸŇĚĽńĠĠŅĦŐĭĭĨƞŅĚŕȮĔŅĶŀŀĔŐĭĭĶŃĭĭĽŜŅľĶńĭ
ėĺŅĴŏĕƟŅĔńĬœħƟŏĝŇĚŐĴƞŏľĸŖĔœĲĲƚŅ ĔŅĶĨƞŀĸĚħŇĬ ĔŅĶĭŅĸŅĬĞƢŐĸŃĲƕĸŏĨŀĶƢȮĔŅĶĝňĸħƢȮĽńĠĠŅĦĶĭĔĺĬĕŀĚ
ŀŋĮĔĶĦƢŐŀėĪňĲȮ ĽńĠĠŅĦĶĭĔĺĬĳŅĵŒĬȮĽńĠĠŅĦĶĭĔĺĬĕŀĚĺĚěĶŏĝŇĚħŇěŇĪńĸ 

Noise sources; coupling; EMC system design; grounding; balancing and 
filtering; shielding; active device noise; intrinsic noise; digital circuit radiation 

 

210-535 ĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ 
Noise and Interference in Electronics 

3(3-0-6) 

ıŊŘĬģŅĬĪńŗĺœĮĪňŗŏĔňŗĵĺĔńĭĽńĠĠŅĦĶĭĔĺĬȮȮĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĶĭĔĺĬŒĬĺĚěĶœĲĲƚŅŏĝŇĚŏĽƟĬȮȮ
ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦĶĭĔĺĬŏĝŇĚėĺŅĴĩňŗȮŐĭĭěŜŅĸŀĚĽńĠĠŅĦĶĭĔĺĬŒĬŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮȮĽńĠĠŅĦ
ĶĭĔĺĬĳŅĵĬŀĔȮĺŇīňĔŅĶĸħȮŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶŐĪĶĔĽŀħȮĔŅĶŀŀĔŐĭĭĺĚěĶĽńĠĠŅĦĶĭĔĺĬĨŗŜŅȮȮĔŅĶ
ĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚĽńĠĠŅĦĶĭĔĺĬȮĽńĠĠŅĦĶĭĔĺĬŒĬĺĚěĶĨĶĺěĺńħŐĸŃĶŃĭĭĽŊŗŀĽŅĶ 

Fundamental conceptsȮof noise; noise analysis in linear circuits; frequency 
domain noise analysis;  noise models of electronic devices; external noise interference 
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reduction methods and protection;  low-noise circuit design; noise performance 
measurement; noise in sensing circuits and  communication systems 

 

210-536 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢ 
Applied Physiology and Biomechanics 

3(3-0-6) 

ĽĶňĶĺŇĪĵŅĕŀĚĶŃĭĭĨƞŅĚŕŒĬĶƞŅĚĔŅĵȮĔĸĻŅĽĨĶƢŏĬŊŘŀŏĵŊŗŀ ĔĸĻŅĽĨĶƢĕŀĚĶŃĭĭœľĸŏĺňĵĬőĸľŇĨ 
ĶŃĭĭľŅĵŒěȮŐĸŃĶŃĭĭĪŅĚŏħŇĬŀŅľŅĶȮĔŅĶěŜŅĸŀĚŐĭĭŒĬĝňĺĔĸĻŅĽĨĶƢ ĔŅĶĮĶŃĵŋĔĨƢĝňĺĔĸĻŅĽĨĶƢŒĬ
ĶŃĭĭĶƞŅĚĔŅĵĴĬŋļĵƢ 

Human physiological system; tissue mechanic; mechanic of circulatory, 
respiratory and alimentary system; modeling in biomechanic; application of 
biomechanic in human system 

 

210-537 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽŜŅľĶńĭĝňĺĔŅĶŐıĪĵƢ 
Design of Analog Integrated Circuits for Biomedical Applications 

3(3-0-6) 

ŏĪėőĬőĸĵňĺĚěĶĶĺĴ őĴŏħĸĕŀĚĪĶŅĬĞŇĽŏĨŀĶƢȮĺĚěĶĞňĴŀĽĪňŗĪŜŅĚŅĬŒĬĝƞĺĚĺňėŀŇĬŏĺŀĶƢĽĝńĬȮ
ŏĪėĬŇėĔŅĶŀŀĔŐĭĭĪňŗŒĝƟŐĶĚħńĬŐĸŃĔŜŅĸńĚĚŅĬĨŗŜŅ ĺĚěĶĔĶŀĚ ĺĚěĶĕĵŅĵ ĺĚěĶŐĮĸĚĕƟŀĴŌĸ ĔŅĶŏĝŊŗŀĴőĵĚ
ĕƟŀĴŌĸ ĔŅĶŏĝŊŗŀĴőĵĚœĶƟĽŅĵŐĭĭĨńĺŏľĬňŗĵĺĬŜŅ ĽĩŅĮƤĨĵĔĶĶĴĕŀĚĶŃĭĭœĶƟĽŅĵ ȮĺĚěĶĽŜŅľĶńĭĨńĺĶńĭŐĸŃĽƞĚ
œĶƟĽŅĵ 

Integrated circuit technologies; transistor modeling, weak-inversion CMOS 
circuits, low-voltage and low-power design techniques; filters; amplifiers; data 
conversion circuits; biotelemetry techniques, wireless inductive link; wireless 
architectures, circuits for wireless transmitter and receiver 

 

210-538 ĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴ 
Applied Prosthetic Device and Artificial Organ 

3(3-0-6) 

ĔŅĵĺŇĳŅėŐĸŃėŋĦĸńĔļĦŃĽĶňĶĺŇĪĵŅĕŀĚĴĬŋļĵƢȮĪķļġňĔŅĶĪŜŅĚŅĬĕŀĚŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĲƘƨĬĲŌ
ŐĸŃĔŅĶĪħŐĪĬŀĺńĵĺŃěĶŇĚ ŀŋĮĔĶĦƢĮĢŇĽńĴıńĬīƢĔńĭĶƞŅĚĔŅĵȮėĺŅĴŏĕƟŅĔńĬœħƟĪŅĚĝňĺĺŇĪĵŅȮľńĺĕƟŀĕńŘĬĽŌĚŐĸŃ
ĔĶĦňĻŉĔļŅŒĬĚŅĬĺŇĻĺĔĶĶĴĲƘƨĬĲŌ 

Human anatomy and characteristic of physiology; theory of rehabilitation for 
prosthetics and artificial organs; human-interfacing device; biocompatibility; advanced 
topics and case studies in rehabilitation engineering 

 

210-539 ĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋ 
Radio-Frequency Microelectronics 

3(3-0-6) 

ľĸńĔĔŅĶıŊŘĬģŅĬĔŅĶŀŀĔŐĭĭĺĚěĶĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋȮĔŅĶĴŀħŌŏĸĝńĬŐĸŃħňŏĪėĝńĬȮŏĪėĬŇėĔŅĶ
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ŏĕƟŅĩŉĚŐĭĭľĸŅĵĪŅĚ ĴŅĨĶģŅĬĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵȮĽĩŅĮƤĨĵĔĶĶĴĕŀĚĨńĺĶńĭ-ĽƞĚȮȮŏĪėőĬőĸĵňĺĚěĶĶĺĴ
ĽĴńĵŒľĴƞȮĺĚěĶĕĵŅĵĽńĠĠŅĦĶĭĔĺĬĨŗŜŅȮȮĺĚěĶĴŇĔŏĞŀĶƢȮȮĺĚěĶŀŀĽĞŇĸŏĸŏĨŀĶƢȮŏĲĽĸŖŀĔĸŌĮȮĺĚěĶ
ĽńĚŏėĶŅŃľƢėĺŅĴĩňŗȮĺĚěĶĕĵŅĵĔŜŅĸńĚȮĔŅĶŏĸĵƢŏŀŅĪƢĺĚěĶėĺŅĴŏĶŖĺĽŌĚ 

Basic concepts in radio frequency design; modulation and detection; 
multiple access techniques, wireless standards; transceiver architectures; modern 
integrated circuit technologies; low-noise amplifiers; mixers; oscillators; phase-locked 
loop, frequency synthesizers; power amplifiers; layout for high-speed circuits 

 

210-540 ŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸ 
Data Storage Technology 

3(3-0-6) 

ĭĪĬŜŅĔŅĶĭńĬĪŉĔŐĭĭŐĴƞŏľĸŖĔȮıŊŘĬģŅĬĕŀĚħŇĽĔƢœħĶƢĲőħĵĶĺĴȮĺńĽħŋŐĴƞŏľĸŖĔȮŏĪėőĬőĸĵňĔŅĶ
ĮĶŃĔŀĭľńĺŀƞŅĬȮŏĪėőĬőĸĵňŒĬĔŅĶįĸŇĨĽŊŗŀŐĴƞŏľĸŖĔȮĔĶŃĭĺĬĔŅĶĽĶƟŅĚŏĺŏĲŀĶƢŐĸŃĽœĸŏħŀĶƢȮĶŃŏĭňĵĭĺŇīňœĲ
œĬĨƢŏŀĸŇŏĴĬĨƢĽŜŅľĶńĭĔŅĶěŜŅĸŀĚŁŅĶƢħħŇĽĔƢȮȮĮƤĠľŅĔŅĶœľĸĕŀĚėĺŅĴĶƟŀĬŐĸŃĔŅĶĽńŗĬĽŃŏĪŊŀĬŒĬ
ŁŅĶƢħħŇĽĔƢȮĔŅĶėĺĭėŋĴľńĺŀƞŅĬŐĸŃľńĺŏĕňĵĬȮĔŅĶėĺĭėŋĴĺŀĵĞƢėŀĵĴŀŏĨŀĶƢȮŐĬĺőĬƟĴĕŀĚŏĪėőĬőĸĵň 
                Introduction to magnetic recording; basic disk drive overview; magnetic 
materials; head gimbal assembly technology; magnetic media manufacturing technology; 
wafer/slider process and fabrication; finite element method for hard disk modeling; heat 
flow and vibration problems in hard disk drives; read/write head control; voice-coil motor 
control; future technology trends 

 

210-541 ĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ 
Embedded System Design 

3(3-0-6) 

ŐĬŃĬŜŅĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮĔŅĶıńĥĬŅĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺħƟĺĵœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮ
ĳŅļŅĞňĽŜŅľĶńĭœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮĭńĽĽŊŗŀĽŅĶĽŜŅľĶńĭĔŅĶŏĝŊŗŀĴĨƞŀŏėĶŊŀĕƞŅĵŀŋĮĔĶĦƢȮȮĔŅĶėĺĭėŋĴŀŋĮĔĶĦƢ
ŐĸŃĔĸœĔĭĶŇĔŅĶĔŅĶĕńħěńĚľĺŃȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĽŜŅľĶńĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮĔŅĶőĴŏħĸőĮĶŐĔĶĴħƟĺĵ
ĵŌŏŀŖĴŐŀĸȮȮĶŃĭĭĮĢŇĭńĨŇĔŅĶĪńĬŏĺĸŅȮĨńĺŀĵƞŅĚĔŅĶŀŀĔŐĭĭȮĔŅĶěŜŅĸŀĚŐĭĭŐĸŃĔŅĶħňĭńĔĶŃĭĭ 

Introduction to embedded systems; embedded system development on 
microcontroller; C language for microcontroller; communication buses for devices 
network; device drivers and interrupt service mechanism; programming for embedded 
systems; UML program modeling; real-time operating system; design examples; 
simulation and debugging 

 

210-542 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶĪŅĚŐĽĚ 
BcqgelȮmdȮGlrcep_rcbȮAgpasgrqȮdmpȮMnrga_jȮAmkkslga_rgmlq 

3(3-0-6) 
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ŏĪėőĬőĸĵňĺĚěĶĶĺĴĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶįƞŅĬŐĽĚȮľĸńĔĔŅĶĔŅĶĽŊŗŀĽŅĶįƞŅĬŐĽĚȮĽńĠĠŅĦ
ĶĭĔĺĬŐĸŃěŇĨŏĨŀĶƢȮŏĸŏĞŀĶƢœħőŀħȮŀŀıĨŇėŀĸœĲŏĭŀĶƢȮőĲőĨœħőŀħȮĺĚěĶĕĵŅĵĪĶŅĬĽƢŀŇĴıŇŐħĬĞƢȮ
ĺĚěĶĕĵŅĵěŜŅĔńħȮĺĚěĶŏŀŅĪƢıŋĪĭńĲŏĲŀĶƢȮĺĚěĶŀŀĽĞŇĸŏĸŏĨŀĶƢȮĺĚěĶŀŀĽĞŇĸŏĸŏĨŀĶƢŐĭĭĨńĺŏľĬňŗĵĺĬŜŅ-Ĩńĺ
ŏĔŖĭĮĶŃěŋȮŏĲĽĸŖŀĔĸŌĮȮĺĚěĶĔŌƟĽńĠĠŅĦĬŅĿŇĔŅŐĸŃĽńĠĠŅĦĕƟŀĴŌĸȮĴńĸĨŇŏıĸŖĔŏĞŀĶƢŐĸŃĺĚěĶĕńĭŏĸŏĞŀĶƢ 

Glrcep_rcbȮagpasgrȮrcaflmjmegcq for optical communications9ȮfundamentalsȮmdȮ
mnrga_jȮamkkslga_rgmlq;ȮnmgqcȮ_lbȮhgrrcp; Ȯj_qcpȮbgmbcq*Ȯmnrga_jȮdg`cpq*Ȯnfmrmbgmbcq9Ȯ
tp_lqgkncb_lacȮ_knjgdgcpq9ȮlgkgrgleȮ_knjgdgcpq*ȮmsrnsrȮ`sddcpq9Ȯoqagjj_rmpq*Ȯilbsarmp-
a_n_agrmpȮmqagjj_rmpq9Ȯpf_qc-jmaicbȮjmmn9ȮcjmaiȮ_lbȮb_r_ȮpcamtcpwȮagpasgrq9ȮmsjrgnjcvcpqȮ
_lbȮj_qcpȮbpgtcpq 

 
210-543 ŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞ 

Modern Sensors 
3(3-0-6) 

ĶŃĭĭĔŅĶĺńħȮȮėŋĦĸńĔļĦŃĕŀĚŏĞĬŏĞŀĶƢȮȮŏĞĬŏĞŀĶƢŏĶőĞŏĬŏĨŀĶƢȮȮŏĞĬŏĞŀĶƢĔŉŗĚĨńĺĬŜŅȮȮ
ŏĞĬŏĞŀĶƢŒĵŐĔƟĺĬŜŅŐĽĚȮȮŏĞĬŏĞŀĶƢŀńěĜĶŇĵŃȮŏėĶŊŀĕƞŅĵŏĞĬŏĞŀĶƢœĶƟĽŅĵȮĶŃĭĭĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃĶŃĭĭ
ĔŅĶĽƞĚ 

Measurement systems; sensor characteristics; resonator sensors; 
semiconductor based sensors; optical fiber sensors; intelligent sensors; wireless sensor 
networks; data acquisition and telemetry systems 

 
210-544 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀ 

Digital Control System Design with FPGA 
3(3-0-6) 

ľĸńĔĔŅĶĔŅĶėĺĭėŋĴŐĭĭħŇěŇĪńĸȮŏĪėĬŇėĔŅĶŐĮĸĚŐĞħ  ĽĴĔŅĶįĸĨƞŅĚȮĶŃĭĭĨńĺŏĸĕȮŏĸĕěŋħ
ĸŀĵĨńĺŐĸŃŏĸĕěŋħĨŅĵĨńĺȮĔŅĶŀŀĔŐĭĭőħĵĨńĺŐĭĭȮĔŅĶĽĶƟŅĚĨńĺėĺĭėŋĴőħĵĨĶĚȮĔŅĶĽĶƟŅĚĨńĺėĺĭėŋĴıňœŀ
ħňȮĔŅĶĽĶƟŅĚĨńĺėĺĭėŋĴĮĶńĭĨńĺœħƟȮĔŅĶŀŀĔŐĭĭĪňŗŏľĴŅŃĽĴĪňŗĽŋħȮĔŅĶőĮĶŐĔĶĴȮFPGA (Field 
Programmable Gate Array) ĔŅĶěŜŅĸŀĚĔŅĶĪŜŅĚŅĬȮĔŅĶĪĺĬĽŀĭőħĵįƞŅĬŁŅĶƢħŐĺĶƢȮĔŅĶĪħĽŀĭ 

Digital control principles; Z-transform techniques; difference equation; 
number systems; floating-point number and fixed-point number; model-based design; 
direct control implementation; PID-control implementation; adaptive control 
implementation; design optimization; FPGA (Field Programmable Gate Array) 
programming; simulation; hardware-in-the-loop verification; testing 

 
210-584 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 1 

Special Topics in Electronics and Biomedical Engineering I 
3(3-0-6) 
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ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀıŇŏĻļŒĬħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
Lecture about special topics in electronics and biomedical engineering 

 
210-585 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 2 

Special Topics in Electronics and Biomedical Engineering II 
3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀıŇŏĻļŒĬħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
Lecture about special topics in electronics and biomedical engineering 

 
210-586 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 3 

Special Topics in Electronics and Biomedical Engineering III 
3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀıŇŏĻļŒĬħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
Lecture about special topics in electronics and biomedical engineering 

 
210-630 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĽĴńĵŒľĴƞ 

Modern Analog Integrated Circuit Design 
3(3-0-6) 

ĺĚěĶőľĴħĔĶŃŐĽȮľĸńĔĔŅĶŐĸŃĺĚěĶĪĶŅĬĽƢĸŇŏĬňĵĶƢȮȮŏĪėĬŇėĔŅĶĔĶŀĚŒĬĸŀĔŅĶŇĪŉĴőħŏĴĬȮ
ĺĚěĶĞňĴŀĽĪŜŅĚŅĬŒĬĝƞĺĚĺňėŀŇĬŏĺŀĶƢĽĝńĬȮĺĚěĶĪňŗŒĝƟĔŜŅĸńĚĚŅĬĶŃħńĭœĴőėĶĺńĨĨƢȮĺĚěĶĔĶŀĚėĺŅĴĩňŗĽŌĚȮĺĚěĶ
ĴŀħŌŏĸĨŐĭĭĞŇĔĴŅŏħĸĨŅȮȮĺĚěĶŐĮĸĚŐŀĬŃĸŖŀĔŏĮƦĬħŇěŇĪńĸŐĸŃĺĚěĶŐĮĸĚħŇěŇĪńĸŏĮƦĬŐŀĬŃĸŖŀĔȮȮĺĚěĶ
ŐŀĬŃĸŖŀĔĪňŗŀŅĻńĵŏĪėĬŇėŏĔĨĸŀĵȮĺĚěĶĽĺŇĪĞƢĔĶŃŐĽȮĔŅĶŏĸĵƢŏŀŅĪƢĽŜŅľĶńĭĺĚěĶėĺŅĴĩňŗĽŌĚ 

Current-mode circuits; translinear principle and circuits; log-domain filtering 
technique; weak-inversion CMOS circuits, micro-power circuits; high-frequency filters; 
sigma-delta modulators; A/DȮand D/A converters, floating-gate analog circuits, switched-
current circuits, layout for high-frequency circuits 

 

210-631 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸŐĭĭŀŃĞŇĚőėĶĬńĽ 
Asynchronous VLSI System Design 

3(3-0-6) 

ĪķļġňŐĸŃĺŇīňĔŅĶŀŀĔŐĭĭĶŃĭĭĺĚěĶĶĺĴħŇěŇĪńĸŐĭĭŀŃĞŇĚőėĶĬńĽȮȮĔŅĶěŜŅĸŀĚŏĺĸŅĮĶŃĺŇĚȮȮ
őıĶőĪėŀĸĽŜŅľĶńĭĔŅĶĨŇħĨƞŀĔńĬĶŃľĺƞŅĚĺĚěĶȮĔŅĶŀīŇĭŅĵıķĨŇĔĶĶĴĕŀĚĺĚěĶŒĬĶŌĮĔĶŅĲȮȮĮĶŃŏĳĪĕŀĚ
ĺĚěĶŀŃĞŇĚőėĶĬńĽ  ĔŅĶĨĶĺěĽŀĭĔŅĶĪŜŅĚŅĬȮĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĳŅı ĞŀĲĨƢŐĺĶƢĝƞĺĵŀŀĔŐĭĭ 

Theory and methodologies for asynchronous VLSI system design; delay 
models; communication protocols; graphical representations; types of asynchronous 
circuits; verification; performance analysis; CAD tools 
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210-632 ŏĪėĬŇėĔŅĶĽńĚŏėĶŅŃľƢĺĚěĶĶĺĴħŇěŇĪńĸĶŃħńĭĽŌĚ 
High-Level Synthesis Techniques of  Digital VLSI Circuits 

3(3-0-6) 

ŏĪėĬŇėŒĬĔŅĶĽńĚŏėĶŅŃľƢĺĚěĶĶĺĴħŇěŇĪńĸŒľƟĴňĮĶŃĽŇĪīŇĳŅıĪňŗħňĪňŗĽŋħȮȮĔŅĶěŜŅĸŀĚŐĭĭĺĚěĶȮ
ĔŅĶĽńĚŏėĶŅŃľƢĺĚěĶĶŃħńĭĽĩŅĮƤĨĵĔĶĶĴȮŀńĸĔŀĶŇĪŉĴĽŜŅľĶńĭĔŅĶěńħĸŜŅħńĭĔŅĶĪŜŅĚŅĬȮĔŅĶŒĝƟĪĶńıĵŅĔĶ
ĶƞĺĴĔńĬŐĸŃĔŅĶĶĺĴĺĚěĶȮ ŏĪėĬŇėĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚĶŃĭĭĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸ  ĔŅĶ
ĮĶŃĴĺĸįĸŐĭĭœĮĮƝœĸĬƢŐĸŃĕĬŅĬȮȮ ŏĪėĬŇėĔŅĶŀŀĔŐĭĭŏıŊŗŀĔŜŅĸńĚœĲĨŗŜŅ 

Optimization techniques for synthesizing digital VLSI circuits; circuit modeling; 
architectural synthesis; scheduling algorithms; resource sharing and binding; 
methodologies for VLSI digital signal processing system design; pipelining and parallel 
processing; low-power design techniques 

 
210-784 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 1 

Advanced Topics in Electronics and Biomedical Engineering I 
3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀĕńŘĬĽŌĚŒĬħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
Lecture about advanced topics in electronics and biomedical engineering 

 
210-785 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 2 

Advanced Topics in Electronics and Biomedical Engineering II 
3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀĕńŘĬĽŌĚŒĬħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
Lecture about advanced topics in electronics and biomedical engineering 

 
210-786 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 3 

Advanced Topics in Electronics and Biomedical Engineering III 
3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀĕńŘĬĽŌĚŒĬħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 
Lecture about advanced topics in electronics and biomedical engineering 

 
3) ĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶ 

210-550 ŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ 
Wavelet and Signal Processing 

3(3-0-6) 

ŐĬĺėŇħĪŅĚėĦŇĨĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬȮŐĬĺėŇħĪŅĚĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŏĭŊŘŀĚĨƟĬȮĔŅĶĺŇŏėĶŅŃľƢ
ĲŌŏĶňĵĶƢȮȮĳŅıĶĺĴŐĬĺėŇħĕŀĚŏĺĲŏĸĨȮĲƕĸŏĨŀĶƢŐĭĚĔƢȮĔŅĶŏĕƟŅĶľńĽĞńĭŐĭĬħƢȮĲƤĚĔƢĝńĬĔŅĶĽŏĔĸĸŇĚȮĔŅĶ
ĺŇŏėĶŅŃľƢŏĺĲŏĸĨĴńĸĨŇĶňőĞĸŌĝńĬȮĔŅĶŏŀŖĔŏĪĬĝńĬĕŀĚĨńĺŐĮĶŐĭĭœĭŀŀĶƢőĪőĔĬńĸŐĸŃľĸŅĵĨńĺŐĮĶȮĔŅĶŏĪĶĽ
őŁĸħƢȮĔŅĶĭňĭŀńħȮĔŅĶħňĬŀĵĽƢ 
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Introductory mathematical ideas; introductory signal processing ideas; Fourier 
analysis; overview of wavelet ideas; filter banks, sub-band coding, scaling functions, 
wavelet multi-resolution analysis; extensions, multi-variable and bi-orthogonal cases; 
thresholding; compression; de-noising 
 
210-551 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚȮ 

Real-time Digital Signal Processing 
3(3-0-6) 

ĶŃĭĭŐĸŃľĸńĔĔŅĶĕŀĚĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚȮĨńĺĮĶŃĴĺĸįĸĽńĠĠŅĦ
ħŇěŇĪńĸȮĺĚěĶĔĶŀĚŐĭĭŏŀĲœŀŀŅĶƢ ĺĚěĶĔĶŀĚŐĭĭœŀœŀŀŅĶƢȮĔŅĶŐĮĸĚĲŌĶŇŏĵĶƢŐĭĭŏĶŖĺȮĺĚěĶĔĶŀĚŐĭĭ
ĮĶńĭĨńĺȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅ 

Systems and principles of real-time digital signal processing (DSP); digital 
signal processors; finite impulse response (FIR) filters; infinite impulse response (IIR) 
filters; fast Fourier transform (FFT); adaptive filters;  real-time DSP applications 

 
210-552 ĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸ 

Digital Image Processing 
3(3-0-6) 

ŐĬŃĬŜŅĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸȮĶŃĭĭĽŀĚĴŇĨŇŐĸŃėĦŇĨĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬȮĔŅĶĶńĭĶŌƟĳŅıȮĔŅĶ
ĝńĔĨńĺŀĵƞŅĚŐĸŃĔŅĶėĺŀĬœĪĞƢĽńĠĠŅĦĳŅıȮĔŅĶŐĮĸĚĳŅıȮĔŅĶŐĪĬĳŅıħƟĺĵĨńĺŐĭĭŏĲƚĬĽŋƞĴŐĸŃĔŅĶ
ĮĶńĭĮĶŋĚĳŅıȮĔŅĶĔĶŀĚĳŅıȮĔŅĶĪŜŅŒľƟĳŅıħňħńĚŏħŇĴȮĔŅĶĺŇŏėĶŅŃľƢĳŅıȮĔŅĶĽĶƟŅĚĳŅıěŅĔĳŅıĜŅĵȮĔŅĶĭňĭ
ŀńħĕƟŀĴŌĸĳŅı ĔĶĦňĻŉĔļŅĪŅĚħƟŅĬĔŅĶĮĶŃĴĺĸįĸĳŅıĪŅĚĔŅĶŐıĪĵƢȮŐĸŃĔŅĶĨĶĺěĽŀĭĳŅıŒĬ
ĔĶŃĭĺĬĔŅĶįĸŇĨŀńĨőĬĴńĨŇ 

Introduction to digital image processing; two  dimensional  systems  and  
mathematical  preliminaries;   image  perception; image  sampling  and  quantization; image  
transform; image  representation  by  stochastic  models; image  enhancement;  image 
filtering; image restoration; image  analysis; image  reconstruction  from  projections; image  
data  compression; case studies in medical imaging and visual inspection in automatic 
production processes 
 
210-553 ĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸ 

Digital Sound Processing 
3(3-0-6) 

ĶŃĭĭĔŅĶĝńĔĨńĺŀĵƞŅĚŐĸŃĔŅĶėĺŀĬœĨĞƢȮĶŃĭĭŏĺĸŅĨƞŀŏĬŊŗŀĚ ĪķļġňĔŅĶĝńĔĨńĺŀĵƞŅĚ ĔŅĶ
ŐĪĬŒĬŏĺĸŅŏĨŖĴľĬƞĺĵ ĶŃĭĭŏĺĸŅŏĨŖĴľĬƞĺĵ ĔŅĶŐĮĸĚĶŃĭĭŏĺĸŅĨƞŀŏĬŊŗŀĚŒľƟŏĮƦĬĶŃĭĭŏĺĸŅŏĨŖĴľĬƞĺĵ 
ĔŅĶėĺŀĬœĨĞƢ ĨńĺĔĶŀĚħŇěŇĪńĸȮĨńĺĔĶŀĚŏŀĲœŀŀŅĶƢ ĨńĺĔĶŀĚœŀœŀŀŅĶƢ ĨńĺĔĶŀĚĮĶŃĔŀĭŐĸŃīĬŅėŅĶĨńĺ
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ĔĶŀĚ ĔŅĶŐĮĶĮĶĺĬĕŀĚėĺŅĴĩňŗ ħňŏĸĵƢŐĸŃŏŀĲŏĲƦĔĽƢȮŏĞŀĶƢėŇĺĸŅĶƢĭńĲŏĲŀĶƢ ħňŏĸĵƢœĸĬƢŐĭĭŐĲĶĔĝńĬĬŀĸ
ŏĸĬěƢ  ĨńĺĔĶŀĚőėĴĭƢŐĭĭĬŀĬĶňŏėŀĶƢĞňĲ ĨńĺĔĶŀĚőėĴĭƢŐĭĭĶňŏėŀĶƢĞňĲ ŏŀĲŏĲĔĽƢŏĽňĵĚĭĬœĸĬƢĕŀĚħňŏĸĵƢ  
ĔŅĶĮĶŃĴĺĸįĸŏĽňĵĚȮĔŅĶĺŇŏėĶŅŃľƢŏĽňĵĚȮĔŅĶŐĮĸĚĲŌŏĶňĵĶƢŏĺĸŅĽńŘĬ ĸŇŏĬňĵĶƢıĶňħŇĔĪňĲőėŖħħŇŘĚ ŐĭĭěŜŅĸŀĚ
ĕŀĚŏĽňĵĚ ŐĭĭěŜŅĸŀĚĽŏĮėĪĶŀĸ ŐĭĭěŜŅĸŀĚőħŏĴĬŏĺĸŅ ŐĭĭěŜŅĸŀĚĬŀĬĸŇŏĬňĵĶƢ ŐĭĭěŜŅĸŀĚĲƕĽŇĔĽƢ  
ĔŅĶĶŌƟěŜŅŏĽňĵĚıŌħ 

Systems, sampling and quantization;  continuous-time systems; sampling 
theorem; discrete-time spectral representations; discrete-time systems; continuous-time 
to discrete-time system conversion; quantization; digital filters, FIR (finite implulse 
response) filters, IIR (infinite impulse response) filters, complementary filters and filter 
banks; frequency warping; delays and effects, circular buffer, fractional-length delay 
lines, non-recursive comb filter, recursive comb filter, sound effects based on delay 
lines; spatial sound processing; sound analysis, short-time Fourier transform, linear 
predictive coding; sound modeling, spectral modeling, time-domain models, nonlinear 
models, physical models; speech recognition 

 
210-554 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞ 

Modern Wireless Communications 
3(3-0-6) 

ĪĭĪĺĬĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬĺŇĪĵŋŐĸŃĔŅĶįĽĴĽńĠĠŅĦȮĪĭĪĺĬĶŃĭĭőĪĶĻńıĪƢŐĸŃĝŋĴĽŅĵȮ
ŏĪėĬŇėĔŅĶŏĕƟŅĩŉĚľĸŅĔľĸŅĵŐĸŃĔŅĶŏĕƟŅĶľńĽĝƞŀĚĽńĠĠŅĦȮĽŏĮĔĨĶńĴŐįƞȮĔŅĶŐĭƞĚėĺŅĴĩňŗħƟĺĵĶľńĽĜŅĔȮ
ŀŇėĺŀœĸŏĞĝńŗĬȮœħŏĺŀĶƢĞŇĨňȮėĺŅĴěŋĝƞŀĚĽńĠĠŅĦȮŐĬĺőĬƟĴŏĪėőĬőĸĵňŒĬŀĬŅėĨ 

Review of radio wave propagation and modulation; review of telephony and 
switching systems; multiple access techniques and channel coding; spread spectrum; 
orthogonal frequency division multiplex; equalization; diversity; channel capacity; future 
technology trend 

 
210-555 őıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ 

Communication Network Protocols 
3(3-0-6) 

őŀŏŀĽœŀőĴŏħĸȮĶŅĵĸŃŏŀňĵħĕŀĚőŀŏŀĽœŀĝńŘĬħŅĨƟŅĸŇĚĔƢȮĝńŘĬŏĬŖĨŏĺŇĶƢĔȮĝńŘĬĪĶŅĬĽĮŀĶƢĨȮĔŅĶ
ĺŇŏėĶŅŃľƢőıĶőĪėŀĸĽŊŗŀĽŅĶ 

OSI model; details of OSI data link layer; network layer; transport layer; 
communication network protocol analysis 
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210-556 ŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗ 
Mobile Broadband Networks 

3(3-0-6) 

ŐĬĺėŇħĔŅĶĽŊŗŀĽŅĶĕŀĚŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŐĸŃŏėĸŊŗŀĬĪňŗȮȮœĺœĲĨĶŃĔŌĸȮœŀĪĶŇıŏıŇĸŀň 
6.0,//  œĺŐĴĔĞƢĨĶŃĔŌĸȮœŀĪĶŇıŏıŇĸŀň 6.0,/4ȮŐĸŃŏėĶŊŀĕƞŅĵŏĞĸĸŌĸŅĶƢĭĶŀħŐĭĬħƢŏėĸŊŗŀĬĪňŗȮȮĶŌĮŐĭĭ
ĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸȮȮĔŅĶŐıĶƞĔĶŃěŅĵĽńĠĠŅĦėĸŊŗĬĺŇĪĵŋȮȮĽĩŅĮƤĨĵĔĶĶĴŏėĶŊŀĕƞŅĵȮȮĮĢŇĭńĨŇĔŅĶĕŀĚ
ŏėĶŊŀĕƞŅĵȮȮĔŅĶěńħĔŅĶĪĶńıĵŅĔĶėĸŊŗĬĺŇĪĵŋȮȮĔŅĶěńħĔŅĶĽĳŅĺŃŏėĶŊŀĕƞŅĵőĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗȮȮŀĳŇĮĶŅĵ
ĮĶŃŏħŖĬĺŇěńĵŒĬĶŃĭĭĽŊŗŀĽŅĶĭĶŀħŐĭĬħƢœĶƟĽŅĵŐĸŃŏėĸŊŗŀĬĪňŗĵŋėľĬƟŅ 

Concepts of wireless and mobile broadband networks: WiFi (IEEE 802.11 
family), WiMAX (IEEE 802.16 family) and mobile broadband cellular networks;  digital 
communications; radio propagation; network architecture; network operations; radio 
resource management; mobility management; discuss research issues addressed in the 
next generations of wireless and mobile broadband communication systems 

 
210-557 ĔŅĶėŜŅĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬĺŇĻĺĔĶĶĴ 

Computer Arithmetic and Numerical Methods in Engineering 
3(3-0-6) 

ĨńĺħŜŅŏĬŇĬĔŅĶŏĝŇĚŏĸĕŐĸŃĨńĺħŜŅŏĬŇĬĔŅĶŏĝŇĚĨĶĶĔŃȮĨńĺħŜŅŏĬŇĬĔŅĶĪĻĬŇĵĴȮĔŅĶĺŇŏėĶŅŃľƢėƞŅ
ėĸŅħŏėĸŊŗŀĬȮĶŅĔĕŀĚĽĴĔŅĶȮĔŅĶĮĶŃĴŅĦėƞŅŐĸŃĶŃŏĭňĵĭĺŇīňŏĺňĵĬĭńĚŏĔŇħȮĶŃĭĭĕŀĚĽĴĔŅĶıňĝėĦŇĨŏĝŇĚ
ŏĽƟĬŐĸŃĽĴĔŅĶıňĝėĦŇĨœĴƞŏĝŇĚŏĽƟĬȮĔŅĶľŅŀĬŋıńĬīƢŐĸŃĮĶŇıńĬīƢŏĝŇĚĨńĺŏĸĕȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮĔŅĶ
ŀŀĔŐĭĭŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħ 

Arithmetic and logic operation;  floating-point  arithmetic; error analysis; 
roots of equations; interpolation and iterative methods; systems of linear algebraic 
equations and nonlinear algebraic equations; numerical differentiation and integration; 
differential equations; design and optimization 

 
210-558 ĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶĶľńĽĸńĭ 

Information Security and Cryptography 
3(3-0-6) 

ĪķļġňĽŅĶĽĬŏĪĻȮıňĝėĦŇĨĬŅĴīĶĶĴȮĪķļġňěŜŅĬĺĬ ĪķļġňĭĪĔŅĶŏĕƟŅĶľńĽŐľĸƞĚĔŜŅŏĬŇħȮ
ĶľńĽĽńĠĸńĔļĦƢȮĶľńĽĨƞŀŏĬŊŗŀĚȮĔŅĶŏĕƟŅĶľńĽŐĭĭĽĴĴŅĨĶŐĸŃŀĽĴĴŅĨĶȮĔŋĠŐěĽŅīŅĶĦŃȮĭŌĶĦĳŅıĕŀĚ
ĕƟŀĴŌĸȮĔŅĶĸĚĬŅĴħŇěŇĪńĸŐĸŃėŜŅĶńĭĶŀĚħŇěŇĪńĸȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽ 

Information theory; abstract algebra; number theory; coding theorem; 
symbol codes; stream codes; symmetric and asymmetric cryptography; public key; data 
integrity; digital signature and digital certificate; applications of cryptography 
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210-559 ŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵ  
Wireless Ad Hoc and Sensor Networks 

3(3-0-6) 

ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵȮĽĩŅĮƤĨĵĔĶĶĴĕŀĚĶŃĭĭŏėĶŊŀĕƞŅĵ
ĽŊŗŀĽŅĶŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵ ĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸŐĸŃĔŅĶŐıĶƞĔĶŃěŅĵĽńĠĠŅĦėĸŊŗĬĺŇĪĵŋȮȮȮőıĶőĪ
ėŀĸĔŅĶěńħĶŃŏĭňĵĭĨńĺŏŀĚȮĔŅĶŏĕƟŅŒĝƟĝƞŀĚĽńĠĠŅĦȮĔŅĶėƟĬľŅŏĽƟĬĪŅĚȮĴŅĨĶģŅĬȮœŀĪĶŇıŏıŇĸŀň 802.15.4 
ŐĸŃĞŇĔĭň 

Application of wireless ad hoc and sensor networks; architecture of wireless 
ad hoc and sensor systems; digital communications and radio propagations; self-
organization protocols; medium access control; routing; IEEE 802.15.4 and ZigBee 
standards 

 

210-560 ĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢ 
Applied Digital Control System 

3(3-0-6) 

ėĺĭėŋĴŏĝŇĚħŇěŇĪńĸȮĽńĠĠŅĦŏĺĸŅŏĨŖĴľĬƞĺĵȮȮŏĪėĬŇėĕŀĚĔŅĶŐĮĸĚŐĞħȮ(z) ĺŇīňĔŅĶĺŇŏėĶŅŃľƢ
ŐĸŃĔŅĶŀŀĔŐĭĭȮŀńĸĔŀĶŇĪŉĴĕŀĚĔŅĶėĺĭėŋĴŏĝŇĚħŇěŇĪńĸȮŀĚėƢĮĶŃĔŀĭŒĬĸŌĮėĺĭėŋĴȮŏĪėĬŇėĕŀĚĮĶŇĳŌĴŇ
ĽŏĨĨȮĔŅĶėĺĭėŋĴĕŀĚĶŃĭĭĽŏĔĸŒľĠƞȮĶŃĭĭėĺĭėŋĴħƟĺĵėŀĴıŇĺŏĨŀĶƢŏĝŇĚıŅĦŇĝĵƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĬ
ŀŋĨĽŅľĔĶĶĴȮĔŅĶėĺĭėŋĴŐĭĭĮĶńĭĨńĺœħƟŐĸŃŐĭĭėĚĪĬ 

Digital control systems; discrete-time signals; Z-transform techniques; 
methods of analysis and design; digital control algorithms; elements in the control 
loop; state-variable techniques; control of large-scale systems; commercially available 
computer control systems and industrial applications; adaptive and robust control 

 

210-561 ĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞ 
Modern Antenna Design 

3(3-0-6) 

ľĸńĔĔŅĶıŊŘĬģŅĬȮĔŅĶĺŇŏėĶŅŃľƢĽŅĵŀŅĔŅĻȮĔŅĶŐıĶƞĔĶŃěŅĵėĸŊŗĬŒĬĶŃĭĭĽŅĵŀŅĔŅĻȮĔŅĶ
ŀŀĔŐĭĭĽŅĵŀŅĔŅĻĵƞŅĬėĺŅĴĩňŗĔĺƟŅĚĵŇŗĚĵĺħȮĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻľĸŅĵėĺŅĴĩňŗȮĽŅĵŀŅĔŅĻĽŜŅľĶńĭ
ĶŃĭĭĶŃĭŋĸńĔļĦŃĪŅĚėĸŊŗĬĺŇĪĵŋ ȮĽŅĵŀŅĔŅĻĽŜŅľĶńĭĶŃĭĭĔŅĶĽŊŗŀĽŅĶĪƟŀĚĩŇŗĬœĶƟĽŅĵȮȮĽŅĵŀŅĔŅĻœħŏĺŀĶƢ
ĞŇĨňŘ  ĽŅĵŀŅĔŅĻĽĺŇĨĝƢĸŜŅėĸŊŗĬȮĽŅĵŀŅĔŅĻŐĭĭĮĶńĭŏĲĽȮȮȮĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĕĬŅħŏĸŖĔȮȮȮŏĪėĬŇė
ĔŅĶĨĶĺěĺńħĽŅĵŀŅĔŅĻ 

Fundamental concepts; antenna analysis; radio wave propagation in antenna 
system; ultra-wideband (UWB) antenna design; multi band antenna design; antennas for 
radio frequency identification (RFID) system; antennas for wireless LAN system; diversity 
antenna; switched-beam antenna; phase array antenna; small antenna design; antenna 
measurement techniques 
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210-562 ĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅ 
Electromagnetic Wave Engineering 

3(3-0-6) 

ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚėĸŊŗĬȮĽŅĵĽƞĚȮĪƞŀĬŜŅėĸŊŗĬŐĸŃŏĶőĞŏĬŏĨŀĶƢȮĪķļġňŐĸŃĬŇĵŅĴĕŀĚĲƤĚĔƢĝńĬ
ĔĶňĬœħŐŀħŇĔȮĽĴĔŅĶŏĝŇĚŀŇĬĪŇĔĶńĸȮĺŇīňőĴŏĴĬĨƢȮŐĸŃĪķļġňĔŅĶŏĸňŘĵĺŏĭĬŏĝŇĚŏĶĕŅėĦŇĨ 

Fundamental concepts of wave; transmission line, waveguide and resonator; 
fundamental theory and definitions of dyadic green function; integral equation; method 
of moments;Ȯgeometrical theory of diffraction 
 
210-563 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬ 

Linear Control Systems 
3(3-0-6) 

ŐĬĺėŇħŏĶŊŗŀĚĶŃĭĭȮŏĺėŏĨŀĶƢĽŏĮĞĞŉŗĚĴňĴŇĨŇŐĬƞĬŀĬȮŏĴĪĶŇĔĞƢŐĸŃőŀŏıŀŏĶŏĨŀĶƢŐĭĭŏĝŇĚŏĽƟĬȮ
ĽŏĨĪĽŏĮĞŐĸŃĽĴĔŅĶĕŀĚĽŏĨĪȮĔŅĶĽĶƟŅĚĽĴĔŅĶŐĸŃĺŇīňŐĔƟȮĶŃĭĭŏĺĸŅŐĭĭħňĽėĶňĪȮĽĴħŋĸŐĸŃ
ŏĽĩňĵĶĳŅıȮȮĪķļġňĕŀĚĸŇŀŅĮŌĬŀĲȮėĺŅĴĽŅĴŅĶĩĪňŗěŃėĺĭėŋĴœħƟŐĸŃėĺŅĴĽŅĴŅĶĩĪňŗěŃĨĶĺěĽŀĭœħƟȮ
ŐĬĺėŇħĕŀĚĔŅĶėĺĭėŋĴŐĭĭŀŀıĨŇĴńĸȮȮľĸńĔĔŅĶĕŀĚėŋĦĽĴĭńĨŇŐĭĭŀŀıĨŇĴńĸȮȮĪķļġňĔŜŅĸńĚĽŀĚĬƟŀĵĽŋħ 

System concepts; finite dimensional; vector spaces; matrices and linear 
operators; state space and state equations; formulation and solution; discrete time 
systems; equilibrium and stability; Lyapunov theory; controllability and observability; 
optimal control concepts; principle of optimality; least square theory 

 

 
210-564 ĔŅĶĶŌƟěŜŅĶŌĮŐĭĭ 

Pattern Recognition 
3(3-0-6) 

ŐĬŃĬŜŅĔŅĶĶŌƟěŜŅĶŌĮŐĭĭȮĔŅĶěńħŏĨĶňĵĴĕƟŀĴŌĸȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪĕƟŀĴŌĸȮĔŅĶěńħĔŅĶĕƟŀĴŌĸ
ľĸńĚĔŅĶĮĶŃĴĺĸįĸȮĨńĺŀĵƞŅĚĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬ 

Introduction to pattern recognition; data preprocessing; pattern classification; 
data postprocessing; pattern recognition applications 

 
210-565 ĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚ 

Discrete Event Systems 
3(3-0-6) 

ŐĭĭěŜŅĸŀĚȮĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĔŅĶėĺĭėŋĴĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœħĬŅĴŇĔŐĭĭœĴƞĨƞŀŏĬŊŗŀĚȮĔŅĶ
ıŇěŅĶĦŅŐĭĭěŜŅĸŀĚŏĝŇĚĸńĔļĦŃĕŀĚŏėĶŊŗŀĚěńĔĶĔĸŏĝŇĚĽĩŅĬŃȮŏıĪĶňŏĬŖĪŐĸŃĔĶŃĭĺĬĔŅĶĔĶŃĪŜŅĞŘŜŅȮĪķļġň
ĔŅĶėĺĭėŋĴħŌŐĸȮŐĬĺėŇħŏĝŇĚĳŅļŅĪňŗĴňĔŅĶėĺĭėŋĴŐĸŃĽńĚŏĔĨȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶėĺĭėŋĴŏıĪĶňŏĬŖĪ 

Modeling, analysis and control of discrete event dynamical systems; 
modeling formalisms considered state machines, Petri nets and recursive processes; 
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supervisory control theory; notions of controllable and observable languages; analysis 
and control of Petri nets 

 
210-566 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢ 

Applied Optimization 
3(3-0-6) 

ŐĬŃĬŜŅĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħȮĨńĺŐĭĭėĦŇĨĻŅĽĨĶƢȮĝĬŇħĕŀĚĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħȮĔŅĶľŅėƞŅ
ŏľĴŅŃĪňŗĽŋħŐĭĭŏĝŇĚŏĽƟĬȮĕńŘĬĨŀĬĺŇīňĞŇĴŏıĸŖĔĞƢȮĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŐĭĭœĴƞŏĝŇĚŏĽƟĬȮŏĚŊŗŀĬœĕĺŇŏėĶŅŃľƢȮ
ŏĪėĬŇėŏĝŇĚĨńĺŏĸĕĽŜŅľĶńĭĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŐĭĭĴňŐĸŃœĴƞĴňŏĚŊŗŀĬœĕȮĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħœĴƞĨƞŀŏĬŊŗŀĚȮ
ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħĕŀĚĪńŘĚľĴħȮĪķļġňŏĔĴȮĔĶĦňĻŉĔļŅ 

Introduction to optimization, mathematical model, types of optimization; 
linear optimization, simplex algorithm; nonlinear optimization, analytical conditions, 
numerical techniques for unconstrained and constrained optimization; discrete 
optimization; global optimization; game theory; case studies 

 
210-567 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ 

Computer Vision 
3(3-0-6) 

ŐĬŃĬŜŅėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĔŅĶěńħŏĨĶňĵĴĕƟŀĴŌĸĽŜŅľĶńĭėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢȮĔŅĶĨĶĺěěńĭĳŅıȮ
ĔŅĶĨŇħĨŅĴĳŅıȮĔŅĶĶŌƟěŜŅĳŅıȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ 

Introduction to computer vision; image preprocessing for computer vision; 
image detection; image tracking; image recognition; computer vision applications 

 
210-587 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ  1 

Special Topics in DSP and Communications  I 
3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀŏĶŊŗŀĚıŇŏĻļŒĬħƟŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ 
Lecture about special topics in DSP and Communications 
 

210-588 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ  2 
Special Topics in DSP and Communications  II 

3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀŏĶŊŗŀĚıŇŏĻļŒĬħƟŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ 
Lecture about special topics in DSP and Communications 

 
210-589 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ  3 

Special Topics in DSP and Communications  III 
3(3-0-6) 
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ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀŏĶŊŗŀĚıŇŏĻļŒĬħƟŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ 
Lecture about special topics in DSP and Communications 

 

210-650 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĭĭĮĶńĭĨńĺ 
Adaptive Signal Processing 

3(3-0-6) 

ĔĶŃĭĺĬĔŅĶŏĲƚĬĽŋƞĴȮĺŇīňĔŅĶĮĶŃĴŅĦŏĝŇĚĽŏĮĔĨĶńĴȮĺĚěĶĔĶŀĚŐĭĭĺňĬŏĬŀĶƢȮĔŅĶĪŜŅĬŅĵŏĝŇĚ
ŏĽƟĬȮĺŇīňĔŅĶĸħĶŃħńĭĪňŗĸŉĔĪňŗĽŋħȮĺĚěĶĔĶŀĚĮĶńĭĨńĺėƞŅĔŜŅĸńĚĽŀĚŏĜĸňŗĵĬƟŀĵĪňŗĽŋħȮĺŇīňėƞŅĔŜŅĸńĚĽŀĚĬƟŀĵĪňŗĽŋħȮ
ĺĚěĶĔĶŀĚĮĶńĭĨńĺėƞŅĔŜŅĸńĚĽŀĚĬƟŀĵĪňŗĽŋħŐĭĭŏĶňĵĔĞŘŜŅȮĺĚěĶĔĶŀĚŐĭĭėŅĸŐĴĬ 

Stochastic processes; methods of spectral estimation; Wiener filters; linear 
prediction; method of steepest descent; least-mean-square adaptive filters; method of 
least squares; recursive least-square adaptive filters; Kalman filters 

 

210-651 ĔŅĶŀŀĔŐĭĭőėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃĔŅĶėĺĭėŋĴŐĭĭĲƤĞĞňĸŀěŇĔ 
Neural Network Design and Fuzzy Logic Control 

3(3-0-6) 

ĔŅĶŀŀĔŐĭĭőėĶĚĕƞŅĵĮĶŃĽŅĪ ĽĩŅĮƤĨĵĔĶĶĴĕŀĚőėĶĚĕƞŅĵĮĶŃĽŅĪȮ ĔġĔŅĶŏĶňĵĬĶŌƟ
ŏĮŀĶƢŏĞĮĨĶŀĬȮĔŅĶŏĶňĵĬĶŌƟĪňŗĴňĔŅĶħŌŐĸĕŀĚŏŁŏĭňĵĬȮĽĴĶĶĩĬŃŐĸŃĽĴĶĶĩĬŃĪňŗħňĪňŗĽŋħȮĔŅĶŏĶňĵĬĶŌƟĕŀĚĺŇőħĶƢ
ŁŀĲ ĔŅĶŏĶňĵĬĶŌƟŐĭĭŐıĶƞĔĸńĭȮĔŅĶėĺĭėŋĴŐĭĭĲƤĞĞňĸŀěŇĔ ĪķļġňĲƤĞĞňŏĞĪȮĔŅĶıńĥĬŅĶŌĮŐĭĭĲƤĞĞňȮ
ĶŃĭĭėĺĭėŋĴŐĭĭĲƤĞĞňȮĔŅĶıńĥĬŅŐĭĭěŜŅĸŀĚĲƤĞĞňȮħňĲƤĞĞŇĲƕŏėĝńĬȮĔŅĶĮĶŃĵŋĔĨƢĪŅĚĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

Neural network design, neural networks architecture, perceptron learning 
rule, supervised Hebbian learning, performance and performance optimization, Widrow-
Hoff learning, back propagation; fuzzy logic control, fuzzy set theory, fuzzy logic control 
system, developing fuzzy models, defuzzification, engineering applications 

 

210-652 ĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚĶŃĭĭ 
System Identification 

3(3-0-6) 

ŐĭĭěŜŅĸŀĚıĸĺńĨőħĵĺŇīňŀŀĲœĸĬƢŐĸŃŀŀĬœĸĬƢȮȮĔŅĶľŅįĸĨŀĭĽĬŀĚėĺŅĴĩňŗŐĭĭœĴƞŒĝƟ
ıŅĶŅĴŇŏĨŀĶƢȮĔŅĶŐĮĸĚĲŌĶŇŏĵĶƢŐĭĭŏĶŖĺȮĔŅĶĺŇŏėĶŅŃĽľĽńĴıńĬīƢȮĔŅĶĮĶŃĴŅĦėƞŅıŅĶŅĴŇŏĨŀĶƢŐĭĭĔŜŅĸńĚĽŀĚ
ĬƟŀĵĪňŗĽŋħȮĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚĔĶŃĭĺĬĔŅĶĪňŗŐĮĶŏĮĸňŗĵĬĨŅĴŏĺĸŅȮĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢŒĬĺĚĮƕħȮĔŅĶ
ĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚĔĶŃĭĺĬĔŅĶŏĺĸŅĨƞŀŏĬŊŗŀĚȮĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚĶŃĭĭŏĝŇĚŏĽƟĬȮĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢ
ĕŀĚĶŃĭĭœĴƞŏĮƦĬŏĝŇĚŏĽƟĬȮĺŇīňŐĭĭěŜŅĸŀĚőıĸŇőĬŏĴňĵĸȮŐĭĭěŜŅĸŀĚőĺĸŏĪŀĶƢĶŅȮŐĭĭěŜŅĸŀĚĺňĬŏĬŀĶƢȮ
ŐĭĭěŜŅĸŀĚĨńĺĔĶŀĚėŅĸĴŅĸȮŐĸŃőėĶĚĕƞŅĵĮĶŃĽŅĪ 

Dynamic models, offline and online methods; determination of the non-
parametric frequency response, fast Fourier transform, correlation analysis, least squares 



 55 

parameter estimation; identification of time-variant processes; identification in closed-
loop; identification of continuous time processes; linear systems identification; 
nonlinear system identification, polynomials model, Volterra model, Wiener model, 
Kalman filter and neural networks 

 
210-653 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴ 

Random Signal Analysis 
3(3-0-6) 

ŐĬŃĬŜŅĔĶĶĴĺŇīňĔŅĶĽŋƞĴȮĸńĔļĦŃĪŅĚĽĩŇĨŇĕŀĚıŅĶŅĴŇŏĨŀĶƢŏĔňŗĵĺĔńĭĽŇŗĚŐĺħĸƟŀĴĪňŗĺńħœħƟȮȮȮȮȮ
ėŀĶƢĶňŏĸĝńĬĕŀĚĽńĠĠŅĦœĲĲƚŅŐĸŃĔŅĶĺŇŏėĶŅŃľƢŐĩĭėĺŅĴĩňŗȮĔŅĶĽŊĭľŅĽńĠĠŅĦĪňŗĮĬŒĬĽńĠĠŅĦĶĭĔĺĬȮ
ĔŅĶĔĶŀĚėĺŅĴĩňŗĪňŗħňĪňŗĽŋħ 

Introduction to random processes; statistical characterization of measured 
environmental parameters; electrical signal correlation and spectral analysis; detection 
of signals in noise; optimum filtering 

 

210-654 ĪķļġňĽĬŏĪĻ 
Information Theory 

3(3-0-6) 

ĪĭĪĺĬėĺŅĴĬƞŅěŃŏĮƦĬȮĔŅĶĺńħĕƟŀĴŌĸĽŜŅľĶńĭŐľĸƞĚĔŜŅŏĬŇħŐĭĭŐĵĔȮĝƞŀĚŐĵĔȮŀńĨĶŅĕƟŀĴŌĸ
ĕŀĚĝƞŀĚŐĸŃėĺŅĴěŋĕŀĚĝƞŀĚ  ĪķļġňĔŅĶŒľƟĶľńĽȮĶŃĭĭĪňŗĴňėĺŅĴěŜŅ  ĝƞŀĚĨƞŀŏĬŊŗŀĚ 

Review of probability; measurement of information for a discrete source; 
discrete channels, information rate of a channel and channel capacity; coding theorem; 
systems with memory; continuous channels 

 
210-655 ĔŅĶĽŊŗŀĽŅĶŐĭĭħŇěŇĪńĸĪńĬĽĴńĵ 

Modern Digital Communications 
3(3-0-6) 

ŏĪėĬŇėĔŅĶĽƞĚĕƟŀĴŌĸŐĭĭħŇěŇĪńĸȮŐĭĭěŜŅĸŀĚĝƞŀĚĽńĠĠŅĦȮĸńĔļĦŃŐĸŃįĸĔĶŃĪĭĕŀĚ
ĽńĠĠŅĦĶĭĔĺĬŐĸŃŏĲħħŇŘĚĨƞŀĽńĠĠŅĦĕƟŀĴŌĸȮĺŇīňĸħįĸĕŀĚĽńĠĠŅĦŏĲħħŇŘĚȮœħŏĺŀĶƢĞŇĨňŘȮŀňėĺŀœĸŏĞĝńŗĬȮ
ĲĶňŏėĺĬĞňŗŁŀĮĮƕƨĚȮœħŏĶŖėĞňŏėĺĬĞƢĽŏĮĶħĽŏĮƦĔĨĶńĴȮĔŅĶŐĔƟĽńĠĠŅĦįŇħıĸŅħħƟĺĵĺŇīňŏĕƟŅĶľńĽȮĔŅĶĺŇŏėĶŅŃľƢ
ĽĴĶĶĩĬŃŐĸŃĺŇīňěŜŅĸŀĚ ľńĺĕƟŀĕńŘĬĽŌĚŀŊŗĬŕȮŏĪŀĶƢőĭőėħħŇŘĚŐĸŃőŀŏŀŖĲħňŏŀŖĴ 

Digital transmission techniques; channel models; characteristics and effects 
of noise and fading; mitigation techniques, diversity, equalization, frequency hopping, 
direct sequence spread spectrum, error correcting codes; performance analysis and 
simulation; other advance topics, turbo coding and OFDM 
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210-656 ĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃĽŜŅľĶńĭŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ 
Network Performance and Analysis 

3(3-0-6) 

ŏĪėĬŇėĽŜŅľĶńĭĔŅĶěŜŅĸŀĚŐĸŃĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃĕŀĚĶŃĭĭŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮĔŅĶĺŇŏėĶŅŃľƢ
ĔŅĶĺńħȮĔŅĶěŜŅĸŀĚŐĭĭħňĽėĶňĨȮĪķļġňĕŀĚėŇĺ 

Techniques for performance modeling and analysis of communication 
network systems; measurement analysis; discrete event simulation; queuing theory 

 
210-787 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ  1 

Advanced Topics in DSP and Communications  I 
3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀĕńŘĬĽŌĚŒĬħƟŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ 
Lecture about advanced topics in DSP and Communications 
 

210-788 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ  2 
Advanced Topics in DSP and Communications  II 

3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀĕńŘĬĽŌĚŒĬħƟŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ 
Lecture about advanced topics in DSP and Communications 

 
210-789 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ  3 

Advanced Topics in DSP and Communications  III 
3(3-0-6) 

ĔŅĶĭĶĶĵŅĵŏĔňŗĵĺĔńĭľńĺĕƟŀĕńŘĬĽŌĚŒĬħƟŅĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶ 
Lecture about advanced topics in DSP and Communications 
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4) ĔĸŋƞĴĺŇĝŅŀŊŗĬŕ 

210-592 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵ 
Research Reading and Writing 

3(3-0-6) 

ĔŅĶŀƞŅĬĭĪėĺŅĴŀĵƞŅĚœħƟįĸȮȮŐĬŃĬŜŅĔŅĶŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶȮ ĽœĨĸƢĔŅĶŏĕňĵĬȮĔŅĶ
ŏĕňĵĬėŜŅěŜŅŏıŅŃĪńŗĺœĮȮĔŅĶĬŇĵŅĴȮĔŅĶĕĵŅĵėŜŅĬŇĵŅĴȮĔŅĶĬŇĵŅĴŏĝŇĚŏĮĶňĵĭĨƞŅĚȮȮĔŅĶĬŇĵŅĴŏĝŇĚŏĮĶňĵĭŏĪňĵĭȮȮ
ĔŅĶĭĶĶĵŅĵĸńĔļĦŃĪńŗĺœĮȮ ĔŅĶĭĶĶĵŅĵĮƤĠľŅŐĸŃőėĶĚĽĶƟŅĚĮƤĠľŅȮĔŅĶĭĶĶĵŅĵĔĶŃĭĺĬĔŅĶŐĸŃ
ĕńŘĬĨŀĬĔŅĶĪŜŅĚŅĬȮȮĔŅĶŏĕňĵĬĭĪĺŇěŅĶĦƢȮĔŅĶěńħĵƞŀľĬƟŅȮĔŅĶĺŇěŅĶĦƢĕƟŀĴŌĸȮĔŅĶŏĕňĵĬĭĪĬŜŅȮĔŅĶŏĕňĵĬ
ĭĪĽĶŋĮȮĔŅĶįŌĔŏĶŊŗŀĚŏĮƦĬĭĪėĺŅĴĺŇěńĵȮĔŅĶĬŜŅŏĽĬŀŒľƟĮĶŃĽĭėĺŅĴĽŜŅŏĶŖě 

How to read effectively; introduction to academic writing; writing styles; 
writing general-specific texts; sentence definitions, extended definitions, contrastive 
definitions, comparative definitions and generalizations; problem structure and 
statements; procedures and processes statements; writing critiques; paragraphing; data 
commentary; writing introductions; writing conclusion; constructing a research paper; 
how to give a successful presentation 

 
210-790 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃ 

Independent Study 
3(3-0-6) 

ėƟĬėĺƟŅŀŇĽĶŃŒĬľńĺĕƟŀĪňŗĽĬŒěŒĬĽŅĕŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ
ıŊŘĬģŅĬŐĸŃĪķļġňĪňŗĽŜŅėńĠȮįŌƟŏĶňĵĬĪŜŅĶŅĵĚŅĬĽĶŋĮįĸĔŅĶĻŉĔļŅŐĸŃĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅ 

Study on topics of interest in electrical engineering under supervision of 
advisors; important basics and theories; study result report and oral examination 

 
3.4.3.4 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

210-800 ĺŇĪĵŅĬŇıĬīƢ 
Thesis 

18(0-54-0) 

ėƟĬėĺƟŅĺŇěńĵŒĬľńĺĕƟŀĪňŗĽĬŒěŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ  ĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃĮĶŉĔļŅĕŀĚ
ŀŅěŅĶĵƢįŌƟėĺĭėŋĴȮȮŏĽĬŀįĸĚŅĬĨƞŀĪňŗĮĶŃĝŋĴȮŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅĪŋĔĳŅėĔŅĶĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬȮȮŐĸŃ
ŏĕňĵĬĺŇĪĵŅĬŇıĬīƢĨŅĴŐĭĭĪňŗŏľĴŅŃĽĴ 

Research on topics of interest in electrical engineering under supervision of 
advisors; presentation and oral examination every registered semester; preparation of 
thesis in proper form 
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210-801 ĺŇĪĵŅĬŇıĬīƢ 
Thesis 

36(0-108-0) 

ėƟĬėĺƟŅĺŇěńĵŒĬľńĺĕƟŀĪňŗĽĬŒěŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ  ĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃĮĶŉĔļŅĕŀĚ
ŀŅěŅĶĵƢįŌƟėĺĭėŋĴȮȮŏĽĬŀįĸĚŅĬĨƞŀĪňŗĮĶŃĝŋĴȮŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅĪŋĔĳŅėĔŅĶĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬȮȮŐĸŃ
ŏĕňĵĬĺŇĪĵŅĬŇıĬīƢĨŅĴŐĭĭĪňŗŏľĴŅŃĽĴ 

Research on topics of interest in electrical engineering under supervision of 
advisors; presentation and oral examination every registered semester; preparation of 
thesis in proper form 

 
 

ȮȮȮȮȮȮȮ1,2,1,3ȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 
210-900 ĺŇĪĵŅĬŇıĬīƢ 

Thesis 
48 (0-144-0) 

ėƟĬėĺƟŅĺŇěńĵŒĬľńĺĕƟŀĪňŗĽĬŒěŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ  ĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃĮĶŉĔļŅĕŀĚ
ŀŅěŅĶĵƢįŌƟėĺĭėŋĴȮȮŏĽĬŀįĸĚŅĬĨƞŀĪňŗĮĶŃĝŋĴȮŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅĪŋĔĳŅėĔŅĶĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬȮȮŐĸŃ
ŏĕňĵĬĺŇĪĵŅĬŇıĬīƢĨŅĴŐĭĭĪňŗŏľĴŅŃĽĴ 

Research on topics of interest in electrical engineering under supervision of 
advisors; presentation and oral examination every registered semester; preparation of 
thesis in proper form 

 
210-901 ĺŇĪĵŅĬŇıĬīƢ 

Thesis 
36 (0-108-0) 

ėƟĬėĺƟŅĺŇěńĵŒĬľńĺĕƟŀĪňŗĽĬŒěŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ  ĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃĮĶŉĔļŅĕŀĚ
ŀŅěŅĶĵƢįŌƟėĺĭėŋĴȮȮŏĽĬŀįĸĚŅĬĨƞŀĪňŗĮĶŃĝŋĴȮŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅĪŋĔĳŅėĔŅĶĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬȮȮŐĸŃ
ŏĕňĵĬĺŇĪĵŅĬŇıĬīƢĨŅĴŐĭĭĪňŗŏľĴŅŃĽĴ 

Research on topics of interest in electrical engineering under supervision of 
advisors; presentation and oral examination every registered semester; preparation of 
thesis in proper form 
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1,3ȮĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĭńĨĶĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
3.5.1 ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔ 

 

ĸŜŅħńĭ ŏĸĕĮĶŃěŜŅĨńĺ 
ĭńĨĶĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚ
ĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ ĺŋĥŇĪŅĚĔŅĶĻŉĔļŅĶŃħńĭ 
ĨĶň-őĪ-ŏŀĔȮ&ĽŅĕŅĺŇĝŅ'*ȮĽĩŅĭńĬĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ*ȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ
ŐĸŃįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶ 

1  
 

 ĶĻ, ĬŅĵėĦħŇĩȮȮŏěļġƢıńĥĬŅĬĬĪƢ ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ.ĽĚĕĸŅĬėĶŇĬĪĶƢ, 
2536 
M.Eng. (Applied Electronics),  Tokyo 
Institute of Technology, Japan , 2542 

ħŌĳŅėįĬĺĔȮĚ 

//5 

2   ĶĻ, ĬŅĚĦńġģŅȮȮěŇĬħŅŏıŖĝĶƢ ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ.ĽĚĕĸŅĬėĶŇĬĪĶƢ, 
2536  
M.Eng. (Information Engineering),   
The U. of Tokyo, Japan, 2543 
Ph.D. (Interdisciplinary Course on 
Advanced Science and Technology), The 
U. of Tokyo, Japan*Ȯ0325 

ħŌĳŅėįĬĺĔȮĚ 
/0. 

3   ĶĻ. ĬŅĵıĶĝńĵ  ıķĔļƢĳńĪĶŅĬĬĨƢ ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ),  Ĵ.ĽĚĕĸŅĬėĶŇĬĪĶƢ, 
2536 
ĺĻ.Ĵ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ.ĽĚĕĸŅĬėĶŇĬĪĶƢ, 
2540 
Ph.D. (Electrical Engineering),  
U. of Minnesota, Twin Cities, U.S.A , 2547 

ħŌĳŅėįĬĺĔȮĚ 
/02 

4   ĶĻ, ĬŅĵĴŇĨĶĝńĵȮěĚŏĝňŗĵĺĝŜŅĬŅĠ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴ', Ľě,ĸŅħĔĶŃĭńĚ 
2535 
M.Sc. (Communication and Signal 
Processing), U. of London, U.K., 2539 
Ph.D. (Electrical Engineering), U. of 
Surrey, U.K., 2545 

ħŌĳŅėįĬĺĔȮĚ 
/06 

5   ĶĻ. ĬŅĵĺŇĔĸĴȮȮīňĶĳŅıĕěĶŏħĝ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ
0313 
K,Cle,Ȯ&Cjcarpga_jȮ_lbȮAmknsrcpȮ
Cleglccpgle'*ȮS,ȮmdȮȮAmjmp_bmȮ_rȮ@msjbcp*Ȯ
S,Q,?Ȯ*Ȯ0320 
Nf,B,Ȯ&Rcjcamkkslga_rgmlq'*ȮS,ȮmdȮ
Ngrrq`spef*ȮS,Q,? , 2547 

ħŌĳŅėįĬĺĔȮĚ 
/10 

6   įĻ. ĬŅĚĔŋĽŋĴŅĸĵƢȮȮŏĜĸŇĴĵŅĬĬĪƢ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ
0317 
K,Q,Ȯ&Cjcarpga_jȮCleglccpgle'*Ȯ 
U. of Colorado at Boulder*ȮS,Q,?,*Ȯ0320 
Nf,B,Ȯ&NmucpȮCjcarpmlgaq'*ȮU. of Colorado 
at Boulder*ȮS,Q,?.*Ȯ0324 

ħŌĳŅėįĬĺĔȮĚ 
/13 



 60 

ĸŜŅħńĭ ŏĸĕĮĶŃěŜŅĨńĺ 
ĭńĨĶĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚ
ĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ ĺŋĥŇĪŅĚĔŅĶĻŉĔļŅĶŃħńĭ 
ĨĶň-őĪ-ŏŀĔȮ&ĽŅĕŅĺŇĝŅ'*ȮĽĩŅĭńĬĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ*ȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ
ŐĸŃįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶ 

7   įĻ, ĬŅĚĽŅĺħŋěħŅĺȮĭŌĶĦŃıŅĦŇĝĵƢ
ĔŇě 

ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*  
2542 
ĺĪ.Ĵ. (ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ), Ľě,ĸŅħĔĶŃĭńĚ*Ȯ
0324 
Ph.D. (Electronic and Electrical 
Engineering) , University College London, 
U.K., 0334 

ħŌĳŅėįĬĺĔȮĚ 
/16 

8   ŀŅěŅĶĵƢ ĬŅĵĔŇĨĨŇėŋĦȮĪŀĚıŌĸ ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*  
2551 
ĺĻ.Ĵ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*  
2553 
Ph.D. (Electrical Engineering), U. of 
Kaiserslautern, Germany, 2558 

ħŌĳŅėįĬĺĔȮĚ 
/23 

9   ŀŅěŅĶĵƢ ĬŅĵĝĸŅĔĶȮėĶŋıĚĻƢĽŇĶŇ B.Ind.Tech &Electronics Engineering', 
South-East Asia University, 2541 
ĺĻ.Ĵ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*  
2549 
M.Eng. (Telecommunications 
Engineering), University of Wollongong, 
NSW, Australia, 2554 
Ph.D. (Electrical and Information 
Engineering), The University of 
Sydney, NSW, Australia, 2559 

ħŌĳŅėįĬĺĔȮĚ 
/25 

10   ŀŅěŅĶĵƢ ĬŅĵœıőĶěĬƢȮĺŋƞĬĝŋĴ ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ.ŏĪėőĬőĸĵňĴľŅĬėĶ* 
2540 
ĺĻ.Ĵ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ),ȮĽě,ĸŅħĔĶŃĭńĚ*Ȯ0325 
ĺĻ.ħ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ľě,ĸŅħĔĶŃĭńĚ* 0331 

ħŌĳŅėįĬĺĔȮĚ 
/27 

11  
 

 ŀŅěŅĶĵƢ ĬŅĵĶńĔĔķĨĺƢȮħĺĚĽĶƟŀĵĪŀĚ ĺĻ,ĭ,&ĺŇĻĺĔĶĶĴœĲĲƚŅ', Ĵ,ŏĝňĵĚŒľĴƞ, 2538 
ĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴœĲĲƚŅ', Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ0322 
Ph.D. (Electronic Engineering),  U. of 
Surrey, U.K., 2556 

ħŌĳŅėįĬĺĔȮĚ 
/30 

12 9  ŀŅěŅĶĵƢ ĬŅĵĺķĪīŇśȮĺŇĝĔŌĸ B.S. (Electrical Engineering), 
Massachusetts Institute of Technology, 
U.S.A., 2544 
M.Eng. (Electrical Engineering), 
Massachusetts Institute of Technology, 
U.S.A., 2544 
Ph.D. (Electrical Engineering), 
Massachusetts Institute of Technology, 
U.S.A., 2554 

ħŌĳŅėįĬĺĔȮĚ 

/33 
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3.5.2 ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪ 
ĸŜŅħńĭ ŏĸĕĮĶŃěŜŅĨńĺ 

ĭńĨĶĮĶŃĝŅĝĬ 
ĨŜŅŐľĬƞĚ
ĪŅĚ
ĺŇĝŅĔŅĶ 

 
ĝŊŗŀ-ĽĔŋĸ 

ĺŋĥŇĪŅĚĔŅĶĻŉĔļŅĶŃħńĭ 
ĨĶň-őĪ-ŏŀĔȮ&ĽŅĕŅĺŇĝŅ'*ȮĽĩŅĭńĬĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ*ȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ
ŐĸŃįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶ 

/  ĶĻ. ĬŅĵėĦħŇĩȮȮŏěļġƢıńĥĬŅĬĬĪƢ ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ.ĽĚĕĸŅĬėĶŇĬĪĶƢ, 
2536 
M.Eng. (Applied Electronics),  Tokyo 
Institute of Technology, Japan , 2542 

ħŌĳŅėįĬĺĔȮĚ 
//5 

0  ĶĻ, ĬŅĚĦńġģŅȮȮěŇĬħŅŏıŖĝĶƢ ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ.ĽĚĕĸŅĬėĶŇĬĪĶƢ, 
2536  
M.Eng. (Information Engineering),   
The U. of Tokyo, Japan, 2543 
Ph.D. (Interdisciplinary Course on 
Advanced Science and Technology), The 
U. of Tokyo, Japan*Ȯ0325 

ħŌĳŅėįĬĺĔȮĚ 
/0. 

1  ĶĻ, ĬŅĵıĶĝńĵ  ıķĔļƢĳńĪĶŅĬĬĨƢ ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ.ĽĚĕĸŅĬėĶŇĬĪĶƢ, 2536 
ĺĻ.Ĵ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ.ĽĚĕĸŅĬėĶŇĬĪĶƢ, 
2540 
Ph.D. (Electrical Engineering),  
U. of Minnesota, Twin Cities, U.S.A , 
2547 

ħŌĳŅėįĬĺĔȮĚ 
/02 

2  ĶĻ, ĬŅĵĴŇĨĶĝńĵȮěĚŏĝňŗĵĺĝŜŅĬŅĠ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĪĶėĴĬŅėĴ', Ľě,ĸŅħĔĶŃĭńĚ 
2535 
M.Sc. (Communication and Signal 
Processing), U. of London, U.K., 2539 
Ph.D. (Electrical Engineering), U. of 
Surrey, U.K., 2545 
 

ħŌĳŅėįĬĺĔȮĚ 
/06 

3  ĶĻ. ĬŅĵĺŇĔĸĴȮȮīňĶĳŅıĕěĶŏħĝ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ
0313 
K,Cle,Ȯ&Cjcarpga_jȮ_lbȮAmknsrcpȮ
Cleglccpgle'*ȮS,ȮmdȮȮAmjmp_bmȮ_rȮ@msjbcp*Ȯ
S,Q,?Ȯ*Ȯ0320 
Nf,B,Ȯ&Rcjcamkkslga_rgmlq'*ȮS,ȮmdȮ
Ngrrq`spef*ȮS,Q,? , 2547 

ħŌĳŅėįĬĺĔȮĚ 
/10 

6  įĻ. ĬŅĚĔŋĽŋĴŅĸĵƢȮȮŏĜĸŇĴĵŅĬĬĪƢ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ'*ȮĴ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*Ȯ
0317 
K,Q,Ȯ&Cjcarpga_jȮCleglccpgle'*Ȯ 
U. of Colorado at Boulder*ȮS,Q,?,*Ȯ0320 
Nf,B,Ȯ&NmucpȮCjcarpmlgaq'*ȮU. of Colorado 

ħŌĳŅėįĬĺĔȮĚ 
/13 
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ĸŜŅħńĭ ŏĸĕĮĶŃěŜŅĨńĺ 
ĭńĨĶĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚ
ĪŅĚ
ĺŇĝŅĔŅĶ 

 
ĝŊŗŀ-ĽĔŋĸ 

ĺŋĥŇĪŅĚĔŅĶĻŉĔļŅĶŃħńĭ 
ĨĶň-őĪ-ŏŀĔȮ&ĽŅĕŅĺŇĝŅ'*ȮĽĩŅĭńĬĪňŗĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ*ȮĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ
ŐĸŃįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶ 

at Boulder*ȮS,Q,?.*Ȯ0324 

7  įĻ, ĬŅĚĽŅĺħŋěħŅĺȮĭŌĶĦŃıŅĦŇĝĵƢ
ĔŇě 

ĺĻ.ĭ. (ĺŇĻĺĔĶĶĴœĲĲƚŅ), Ĵ,ĽĚĕĸŅĬėĶŇĬĪĶƢ*  
2542 
ĺĪ.Ĵ. (ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ), Ľě,ĸŅħĔĶŃĭńĚ*Ȯ
0324 
Ph.D. (Electronic and Electrical 
Engineering) , University College London, 
U.K., 0334 

ħŌĳŅėįĬĺĔȮĚ 
/16 
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4. ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 

ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĴňľńĺĕƟŀĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĕŀĚĨĬŏŀĚ őħĵŏĮƦĬĔŅĶėƟĬėĺƟŅĺŇěńĵŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěŒĬ
ĽŅĕŅĺŇĻĺĔĶĶĴœĲĲƚŅĳŅĵŒĨƟĔŅĶħŌŐĸȮŐĸŃĔŅĶŒľƟėŜŅĮĶŉĔļŅěŅĔŀŅěŅĶĵƢįŌƟėĺĭėŋĴ ĴňĕŀĭŏĕĨĔŅĶĺŇěńĵŐĸŃŐįĬĔŅĶ
ĪŜŅĚŅĬĪňŗĝńħŏěĬ ĴňĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĪŋĔĳŅėĔŅĶĻŉĔļŅ ĴňĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢĨŅĴĶŌĮŐĭĭĪňŗĔŜŅľĬħ ĨƟŀĚ
ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶȮĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔ
ĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮ 

4.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀȮ 
ŏĮƦĬĚŅĬĺŇěńĵŏĝŇĚĸŉĔŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅ ľĶŊŀĔŅĶĬŜŅėĺŅĴĶŌƟĪŅĚħƟŅĬ

ĺŇĻĺĔĶĶĴœĲĲƚŅœĮĮĶŃĵŋĔĨƢȮŒĝƟĺŇěńĵĶƞĺĴĔńĭĽŅĕŅĺŇĝŅĔŅĶħƟŅĬŀŊŗĬȮŕȮȮŀńĬěŃĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢœħƟěĶŇĚȮ 

4.2 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
1) ĽŅĴŅĶĩĽĶƟŅĚĽĶĶėƢįĸĚŅĬħƟĺĵĨĬŏŀĚȮħƟĺĵėĺŅĴĞŊŗŀĽńĨĵƢȮœĴƞĸŀĔŏĸňĵĬįĸĚŅĬĕŀĚįŌƟŀŊŗĬȮĴňėĺŅĴĔĸƟŅ
ľŅĠŒĬĔŅĶĨńħĽŇĬŒěĭĬıŊŘĬģŅĬĕŀĚěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 

2) ĽŅĴŅĶĩĺŅĚŐįĬ ĔŜŅľĬħĔĶŀĭŐĬĺėŇħȮŐĸŃĺŇīňħŜŅŏĬŇĬĚŅĬŒĬĔŅĶĪŜŅĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢȮŀĵƞŅĚŏĮƦĬ
ĶŃĭĭœħƟħƟĺĵĨĬŏŀĚ 

3) ĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶŏĶňĵĬĶŌƟȮĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒľĴƞȮŕ Īňŗ
ŏĔňŗĵĺĕƟŀĚ ĬŜŅŏĪėĬŇėĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢȮŐĮĸėĺŅĴĴľŅĵȮŐĸŃŏĽĬŀ
ŐĬĺĪŅĚŒĬĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ  

4) ĽŅĴŅĶĩħŜŅŏĬŇĬĚŅĬĺŇěńĵŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ őħĵŒĝƟėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġň ĳŅėĮĢŇĭńĨŇ ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵ 
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢ ŏıŊŗŀľŅĕƟŀĽĶŋĮĪňŗĽĴĭŌĶĦƢĪňŗĕĵŅĵŀĚėƢėĺŅĴĶŌƟŏħŇĴȮľĶŊŀŐĬĺĪŅĚĮĢŇĭńĨŇœħƟŀĵƞŅĚĴň
ĬńĵĽŜŅėńĠ 

5) ĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı őħĵŒĝƟĔŅĶĽŊŗŀĽŅĶħƟĺĵĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ĶĺĴĪńŘĚ
ĽŅĴŅĶĩĬŜŅŏĽĬŀĶŅĵĚŅĬŐĭĭŏĮƦĬĪŅĚĔŅĶœħƟħň 
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6) ĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠĽŌĚȮĴňĴĬŋļĵ-
ĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 

7) ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŀĵƞŅĚŏĮƦĬĶŃĭĭ ĨňėĺŅĴ ėŇħŏĝŊŗŀĴőĵĚŐĸŃėŇħĶĺĭĵŀħȮŐĸŃŒĝƟėĺŅĴĶŌƟĪńŘĚ
ĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇ ŏıŊŗŀŐĔƟœĕĮƤĠľŅľĶŊŀěńħĔŅĶĔńĭĭĶŇĭĪŒľĴƞĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬ
ĺŇĻĺĔĶĶĴœĲĲƚŅ 

8) ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃıńĥĬŅŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢěŅĔŀĚėƢ
ėĺŅĴĶŌƟŏħŇĴ 
 

4.3 ĝƞĺĚŏĺĸŅ 
4.3.1 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ  

- ľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔ1  
   ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 1 - ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 2 

- ľĸńĔĽŌĨĶŐįĬȮĔȮŐĭĭȮĔ2  
ĳŅėĔŅĶĻŉĔļŅĪňŗ  2 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 1 - ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 2 

4.3.2 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ  
- ľĸńĔĽŌĨĶŐĭĭȮ1.1   

  ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 1 - ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 3 
- ľĸńĔĽŌĨĶŐĭĭȮ2.1   

  ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 1 - ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 3 
- ľĸńĔĽŌĨĶŐĭĭȮ2.2  

   ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 2 - ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ĕŀĚĮƖĔŅĶĻŉĔļŅĪňŗ 4 
 

4.4 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ 
4.4.1 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ  

- ŐįĬȮĔȮŐĭĭȮĔ1 ĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴĨĸŀħľĸńĔĽŌĨĶ  36 ľĬƞĺĵĔŇĨ 
- ŐįĬȮĔȮŐĭĭȮĔ2  ĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴĨĸŀħľĸńĔĽŌĨĶ 18 ľĬƞĺĵĔŇĨ 

4.4.2 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
- ŐĭĭȮ1.1 ĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ 48 ľĬƞĺĵĔŇĨ 
- ŐĭĭȮ2.1  ĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴĨĸŀħľĸńĔĽŌĨĶ 36 ľĬƞĺĵĔŇĨ  
- Őĭĭ 2.2  ĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ48 ľĬƞĺĵĔŇĨ  
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4.5 ĔŅĶŏĨĶňĵĴĔŅĶ 
1) ľĸńĔĽŌĨĶĴňĔŅĶŐĬŃĬŜŅŐĬĺĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 
2) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĔƞŀĬĔŅĶŏĕƟŅŏĶňĵĬŒĬĳŅėĔŅĶĻŉĔļŅŐĶĔ 
3) ĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅőĪėĺĶĽŀĭįƞŅĬőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮĳŅĵŒĬĮƖĔŅĶĻŉĔļŅŐĶĔȮȮ 
4) ĽŜŅľĶńĭĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔėĺĶĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination)Ȯ
ĳŅĵŒĬĮƖĔŅĶĻŉĔļŅŐĶĔȮŐĸŃėĺĶĽŀĭįƞŅĬőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮĳŅĵŒĬȮ4 ĳŅėĔŅĶĻŉĔļŅĕŀĚĔŅĶ
ŏĶňĵĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

4.6 ĔĶŃĭĺĬĔŅĶĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬįĸ 
1) ĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĴňĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢĳŅėĔŅĶĻŉĔļŅĸŃ 1 ėĶńŘĚ Ĩĸŀħ
ĶŃĵŃŏĺĸŅĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 

2) ĨƟŀĚŏĽĬŀŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶȮĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇ
ĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĕŀĚĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

3) ĨƟŀĚĽƞĚĶŅĵĚŅĬĺŇĪĵŅĬŇıĬīƢĜĭńĭĽĴĭŌĶĦƢĨŅĴĶŌĮŐĭĭĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĔŜŅľĬħ 
4) ĕƟŀĔŜŅľĬħŀŊŗĬŕ ŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅ ı,Ļ,Ȯ0334 
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ľĴĺħĪňŗȮ4.  įĸĔŅĶŏĶňĵĬĶŌƟȮȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

1. ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬĔŅĶŒĝƟȮ
ĳŅļŅŀńĚĔķļ 

 

1. İƗĔĪńĔļŃĔŅĶĬŜŅŏĽĬŀŏĮƦĬĳŅļŅŀńĚĔķļ 
2. İƗĔĪńĔļŃĔŅĶŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļ 
3. ĭńĚėńĭŏĶňĵĬįƞŅĬĺŇĝŅĳŅļŅŀńĚĔķļ 
4. ěńħĔŇěĔĶĶĴĪńŘĚŒĬĝńŘĬŏĶňĵĬȮŐĸŃĬŀĔĝńŘĬŏĶňĵĬĪňŗĽƞĚŏĽĶŇĴĔŅĶŒĝƟĳŅļŅŀńĚĔķļ 
5. ĶƞĺĴĔŇěĔĶĶĴıńĥĬŅĪńĔļŃĳŅļŅŀńĚĔķļĕŀĚėĦŃ/ĴľŅĺŇĪĵŅĸńĵ 
6. ĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅĴňĮĶŃĽĭĔŅĶĦƢħŌĚŅĬľĶŊŀİƗĔĚŅĬŒĬ
ĨƞŅĚĮĶŃŏĪĻ 

2. ĴňėĺŅĴĽŅĴŅĶĩħƟŅĬŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1. ěńħŀĭĶĴŏıŊŗŀıńĥĬŅĪńĔļŃħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
2. ŏĕƟŅĶńĭĔŅĶĪħĽŀĭĪńĔļŃħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĕŀĚĻŌĬĵƢėŀĴıŇĺŏĨŀĶƢ 
3. ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏĝƞĬȮ
ĔŅĶĽŊĭėƟĬěŅĔľƟŀĚĽĴŋħȮěŅĔģŅĬĕƟŀĴŌĸĨƞŅĚŕȮĔŅĶěńħĔŅĶŏĶňĵĬŐĭĭȮ
e-learning 

3. ĴňěŇĨĺŇĠĠŅĦĕŀĚĔŅĶĩŊŀ
ĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬ
ĔŇěĪňŗľĬŉŗĚ 

1. ěńħĔŇěĔĶĶĴĪňŗŏĬƟĬĔŅĶıńĥĬŅĬńĔĻŉĔļŅŒľƟĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŏĽňĵĽĸŃ
ŐĸŃĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

2. ĽĬńĭĽĬŋĬĚĭĮĶŃĴŅĦŒĬĔŅĶĪŜŅőėĶĚĔŅĶĪňŗŏĬƟĬĔŅĶĩŊŀĮĶŃőĵĝĬƢĕŀĚ
ŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

3. ěńħĔŇěĔĶĶĴŒĬĔŅĶĬŜŅŏĽĬŀőėĶĚĔŅĶĪňŗŏĬƟĬĔŅĶĩŊŀĮĶŃőĵĝĬƢĕŀĚ
ŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗľĬŉŗĚ 

4. ĽĬńĭĽĬŋĬĔŅĶĶƞĺĴőėĶĚĔŅĶŒĬĺńĬĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬ
ĔŇěĪňŗľĬŉŗĚĕŀĚėĦŃ/ĴľŅĺŇĪĵŅĸńĵ 

5. ĽŀħŐĪĶĔěŇĨĽŜŅĬŉĔĕŀĚĔŅĶĩŊŀĮĶŃőĵĝĬƢĕŀĚŏıŊŗŀĬĴĬŋļĵƢŏĮƦĬĔŇěĪňŗ
ľĬŉŗĚŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅ 

6. ĽĬńĭĽĬŋĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴŏıŊŗŀĝƞĺĵŏľĸŊŀĽńĚėĴ 
 
2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 

2.1 ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
2.1.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1) ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮœĴƞĸŀĔŏĸňĵĬįĸĚŅĬĕŀĚįŌƟŀŊŗĬȮȮ  
2) ĴňĽńĴĴŅėŅĶĺŃȮŒľƟŏĔňĵĶĨŇȮŐĸŃĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
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3) ŏėŅĶıĔġȮĶŃŏĭňĵĭȮŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮ 
4) ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 
5) ĴňėĺŅĴĔĸƟŅľŅĠŒĬĔŅĶĨńħĽŇĬŒěĭĬıŊŘĬģŅĬĕŀĚěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 
6) (ĴňėĺŅĴŏĽňĵĽĸŃŐĸŃŀŋĪŇĻĨĬŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚĽńĚėĴȮĴŅĔĔĺƞŅįĸĮĶŃőĵĝĬƢĽƞĺĬĨĬ 
ľĴŅĵŏľĨŋȮȮȮȮ(įĸĔŅĶŏĶňĵĬĶŌƟĪňŗĨƟŀĚĴňŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ 

2.1.2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
1) ěńħŒľƟĴňĺŇĝŅĶŃŏĭňĵĭĺŇīňĺŇěńĵĪňŗĴŋƞĚŏĬƟĬȮĔŅĶĽŊĭėƟĬȮĔŅĶŀƟŅĚŀŇĚȮŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵĪňŗĩŌĔĨƟŀĚ
ŏľĴŅŃĽĴȮȮ 

2) ěńħŒľƟĴňĺŇĝŅĽńĴĴĬŅȮŏıŊŗŀİƗĔŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶńĭįŇħĝŀĭȮĴňĺŇĬńĵȮĞŊŗŀĽńĨĵƢȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃŏĽňĵĽĸŃȮ 
3) ĔŜŅľĬħŒľƟĴňĺńĥĬīĶĶĴŀĚėƢĔĶȮŏıŊŗŀĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮőħĵŏĬƟĬĔŅĶŏĕƟŅĝńŘĬ
ŏĶňĵĬĨĶĚŏĺĸŅŐĸŃĔŅĶŐĨƞĚĔŅĵŒľƟŏĮƦĬĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 

4) ĔŜŅľĬħĔĶŀĭŏĺĸŅŒĬĔŅĶĽƞĚĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅȮ5 ĺńĬĪŜŅĔŅĶĔƞŀĬĺńĬĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅ ĶĺĴĪńŘĚŏĕƟŅĲƤĚȮĞńĔĩŅĴȮŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬĨƞŀĚŅĬĕŀĚĬńĔĻŉĔļŅįŌƟŀŊŗĬŀĵƞŅĚ
ŏľĴŅŃĽĴȮ 

5) ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĴňĔŅĶěńħĔŇěĔĶĶĴȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĕŀĚĳŅėĺŇĝŅ 
2.1.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴ ěĶŇĵīĶĶĴ 

1) ĮĶŃŏĴŇĬěŅĔȮėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŐĸŃėĺŅĴĩŌĔĨƟŀĚŒĬĔĶŃĭĺĬĔŅĶĺŇěńĵȮȮŐĸŃĔŅĶŀƟŅĚŀŇĚįĸĚŅĬ
ŀĵƞŅĚŏľĴŅŃĽĴ 

2) ĮĶŃŏĴŇĬěŅĔĔŅĶŀĳŇĮĶŅĵĳŅĵŒĬľƟŀĚĽńĴĴĬŅȮŐĸŃĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢȮ 
3) ĮĶŃŏĴŇĬěŅĔĔŅĶĨĶĚĨƞŀŏĺĸŅȮȮĔŅĶŐĨƞĚĔŅĵȮŐĸŃėĺŅĴıĶƟŀĴŏıĶňĵĚĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅ
ĶƞĺĴĔŇěĔĶĶĴĕŀĚĳŅėĺŇĝŅ 

4) ĮĶŃŏĴŇĬěŅĔĔŅĶĽƞĚĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĨĶĚŏĺĸŅȮŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅȮ 

5) ĮĶŃŏĴŇĬěŅĔĔŇěĔĶĶĴĪňŗĬńĔĻŉĔļŅœħƟěńħĕŉŘĬ 
 

2.2 ėĺŅĴĶŌƟȮ 
2.2.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŒĬŏĬŊŘŀľŅĽŅĶŃľĸńĔȮĪńŘĚıŊŘĬģŅĬŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬ
ĻŅĽĨĶƢĪŅĚĽŅĕŅĺŇĻĺĔĶĶĴœĲĲƚŅ  

2) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺŒľƟĪńĬĨƞŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŒĬĻŅĽĨĶƢĪŅĚĽŅĕŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅ  

3) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŅĚŐįĬȮȮĔŜŅľĬħĔĶŀĭŐĬĺėŇħȮŐĸŃĺŇīňħŜŅŏĬŇĬĔŅĶŒĬĔŅĶĪŜŅĔŅĶĺŇěńĵ
ŀĵƞŅĚŏĮƦĬĶŃĭĭ 
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4) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢȮĮĶŃĵŋĔĨƢȮŒĝƟĻŅĽĨĶƢŐĸŃĭŌĶĦŅĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 
5) (ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽńĚŏėĶŅŃľƢŐĸŃıńĥĬŅŀĚėƢėĺŅĴĶŌƟŒľĴƞœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢěŅĔŀĚėƢėĺŅĴĶŌƟŏħŇĴ 
ľĴŅĵŏľĨŋȮȮȮȮ(įĸĔŅĶŏĶňĵĬĶŌƟĪňŗĨƟŀĚĴňŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ 

2.2.2 ĔĸĵŋĪīƢĔŅĶĽŀĬŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
1) ěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĴňŏĬŊŘŀľŅĽŀħėĸƟŀĚĔńĭĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮ 
2) ěńħŒľƟĴňĔŅĶĽŊĭėƟĬŐĸŃĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒľĴƞŒĬĻŅĽĨĶƢĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅȮŒĬĺŇĝŅĽńĴĴĬŅ 
3) ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŏĬƟĬĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟĮƤĠľŅȮŀĵƞŅĚŏĮƦĬĶŃĭĭȮŒĬĪŋĔĶŅĵĺŇĝŅ 
4) ĪŜŅĺŇĪĵŅĬŇıĬīƢĪňŗĴňĔŅĶĽŊĭėƟĬȮĪħĸŀĚȮĺŇŏėĶŅŃľƢȮŐĸŃĭŌĶĦŅĔŅĶŏıŊŗŀŐĔƟĮƤĠľŅŒĬĚŅĬĺŇěńĵ 
5) *ĪŜŅĺŇĪĵŅĬŇıĬīƢĪňŗĴňĔŅĶĽŊĭėƟĬȮĪħĸŀĚȮĺŇŏėĶŅŃľƢȮŐĸŃĭŌĶĦŅĔŅĶŏıŊŗŀĽńĚŏėĶŅŃľƢŐĸŃıńĥĬŅ
ŀĚėƢėĺŅĴĶŌƟŒľĴƞ 

ľĴŅĵŏľĨŋȮȮȮȮ(ĔĸĵŋĪīƢĪňŗĨƟŀĚĴňŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ 
2.2.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

1) ĮĶŃŏĴŇĬěŅĔĽŀĭĕƟŀŏĕňĵĬ 
2) ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬȮŐĸŃĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴȮȮĔŅĶŏĽĬŀėĺŅĴėŇħŏľŖĬ 
3) ĮĶŃŏĴŇĬěŅĔőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ ŐĸŃėĺŅĴĔƟŅĺľĬƟŅĕŀĚĚŅĬ 
4) ĮĶŃŏĴŇĬěŅĔĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅȮĔŅĶŏĕňĵĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŐĸŃĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ 

5) ĮĶŃŏĴŇĬěŅĔĔŅĶŏĕňĵĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĶŃħńĭĺŅĶĽŅĶĬŅĬŅĝŅĨŇȮ 

2.3 ĪńĔļŃĪŅĚĮƤĠĠŅ 
2.3.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ 

1) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħŏĝŊŗŀĴőĵĚŐĸŃĔŅĶėŇħĶĺĭĵŀħȮ 
2) (ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŅħėŃŏĬŐĸŃĔŅĶĪŜŅĬŅĵŀĬŅėĨȮ 
ľĴŅĵŏľĨŋȮȮȮȮ(įĸĔŅĶŏĶňĵĬĶŌƟĪňŗĨƟŀĚĴňŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ 

2.3.2 ĔĸĵŋĪīƢĔŅĶĽŀĬŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1) ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŏĬƟĬĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟĮƤĠľŅȮŀĵƞŅĚŏĮƦĬĶŃĭĭȮŒĬĪŋĔ
ĶŅĵĺŇĝŅ 

2) ěńħŒľƟĴňĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĪňŗŏĬƟĬĔŅĶėŇħŏĝŊŗŀĴőĵĚȮĔŅĶėŇħĶĺĭĵŀħ ĔŅĶėŅħėŃŏĬŐĬĺőĬƟĴ
ĕŀĚŏĪėőĬőĸĵň 

2.3.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1) ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭŒĬĶŅĵĺŇĝŅ 
2) ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀŒĬĺŇĝŅĽńĴĴĬŅ 
3) ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĕŀĚĺŇĪĵŅĬŇıĬīƢ 
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2.4 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
2.4.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

1) ĨĶŃľĬńĔŒĬľĬƟŅĪňŗĶńĭįŇħĝŀĭĕŀĚĨĬȮŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶĔĶŃĪŜŅĕŀĚĨĬ 
2) ĺŅĚĨńĺœħƟŏľĴŅŃĽĴĔńĭĭĪĭŅĪľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
3) ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĪńŘĚĚŅĬĶŅĵĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴ 
4) ĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠĽŌĚ 
5) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 

2.4.2 ĔĸĵŋĪīƢĔŅĶĽŀĬŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 
1) ĴňĔŅĶĴŀĭľĴŅĵĚŅĬŒĬĶŅĵĺŇĝŅȮŒĬĔŇěĔĶĶĴĕŀĚĳŅėĺŇĝŅȮŐĸŃľĬƟŅĪňŗĶńĭįŇħĝŀĭŒĬĳŅėĺŇĝŅ 
2) ĴňĔŅĶĴŀĭľĴŅĵĚŅĬŏĮƦĬĔĸŋƞĴŐĸŃĚŅĬĪňŗĨƟŀĚĴňĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸ 
3) ĽŀħŐĪĶĔŏĶŊŗŀĚėĺŅĴĶńĭįŇħĝŀĭȮĔŅĶĴňĴĬŋļĵĽńĴıńĬīƢȮĔŅĶŏĕƟŅŒěĺńĥĬīĶĶĴĕŀĚŀĚėƢĔĶȮłĸłȮ 
ŒĬĶŅĵĺŇĝŅĨƞŅĚŕ 

2.4.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 
1) ĽńĚŏĔĨıķĨŇĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĬńĔĻŉĔļŅĕĦŃĪŜŅĔŇěĔĶĶĴĨƞŅĚȮŕ 
2) ĮĶŃŏĴŇĬėĺŅĴĽĴŗŜŅŏĽĴŀĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪňŗěńħĕŉŘĬ 
3) ĮĶŃŏĴŇĬėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
4) ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴŒĬįĸĚŅĬĨňıŇĴıƢȮĪńŘĚĪňŗĨĬŏŀĚŏĮƦĬįŌƟŐĨƞĚľĸńĔŐĸŃįŌƟŐĨƞĚĶƞĺĴ 

2.5 ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
2.5.1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 
1) ĽŅĴŅĶĩĶŃĭŋŐĸŃĬŜŅŏĪėĬŇėĪŅĚĽĩŇĨŇľĶŊŀėĦŇĨĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢȮŐĮĸ
ėĺŅĴľĴŅĵȮŐĸŃŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

2) ĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
3) ĶŌƟěńĔŏĸŊŀĔŐĸŃŒĝƟĶŌĮŐĭĭĕŀĚĔŅĶĬŜŅŏĽĬŀĪňŗŏľĴŅŃĽĴĽŜŅľĶńĭŏĶŊŗŀĚŐĸŃįŌƟĲƤĚĪňŗŐĨĔĨƞŅĚĔńĬœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

4) ĽŅĴŅĶĩŏĕƟŅĩŉĚȮŐĸŃėńħŏĸŊŀĔėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚȮěŅĔŐľĸƞĚĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪńŘĚŒĬĶŃħńĭĝŅĨŇ
ŐĸŃĬŅĬŅĝŅĨŇ 

5) ĴňĺŇěŅĶĦĠŅĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴȮ 
2.5.2 ĔĸĵŋĪīƢĔŅĶĽŀĬŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
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1) ěńħĮĶŃĽĭĔŅĶĦƢĔŅĶŏĶňĵĬĶŌƟĪňŗĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ
ĪňŗľĸŅĔľĸŅĵŐĸŃŏľĴŅŃĽĴ 

2) ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĬƟĬĔŅĶİƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħȮĔŅĶĲƤĚȮĔŅĶŏĕňĵĬȮŒĬĶŃľĺƞŅĚ
įŌƟŏĶňĵĬȮįŌƟĽŀĬȮŐĸŃįŌƟŏĔňŗĵĺĕƟŀĚŀŊŗĬȮŕ 

3) ěńħĮĶŃĽĭĔŅĶĦƢŒľƟįŌƟŏĶňĵĬĬŜŅŏĽĬŀįĸĚŅĬőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇ
ĪňŗŏľĴŅŃĽĴ 

2.5.3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1) ĮĶŃŏĴŇĬěŅĔĪńĔļŃĔŅĶıŌħŒĬĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 
2) ĮĶŃŏĴŇĬěŅĔĪńĔļŃĔŅĶŏĕňĵĬĶŅĵĚŅĬ 
3) ĮĶŃŏĴŇĬěŅĔĪńĔļŃĔŅĶĬŜŅŏĽĬŀőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
4) ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĪńĔļŃĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇȮŏıŊŗŀŀīŇĭŅĵȮŀĳŇĮĶŅĵ
įĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

5) ĮĶŃŏĴŇĬěŅĔŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĔŅĶŐĔƟĮƤĠľŅŏĝŇĚ
Ĩńĺŏĸĕ 
 

3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum 
Mapping) 

1,/ ĶŃħńĭĮĶŇĠĠŅőĪ 

 1,/,/ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

/' ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮœĴƞĸŀĔŏĸňĵĬįĸĚŅĬĕŀĚįŌƟŀŊŗĬ 
0' ĴňĽńĴĴŅėŅĶĺŃȮŒľƟŏĔňĵĶĨŇȮŐĸŃĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
1' ŏėŅĶıĔġȮĶŃŏĭňĵĭȮŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
2' ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 
3' ĴňėĺŅĴĔĸƟŅľŅĠŒĬĔŅĶĨńħĽŇĬŒěĭĬıŊŘĬģŅĬĕŀĚěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 

 1,/,0 ėĺŅĴĶŌƟ 

/' ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŒĬŏĬŊŘŀľŅĽŅĶŃľĸńĔȮĪńŘĚıŊŘĬģŅĬŐĸŃĪķļġňĪňŗĽŜŅėńĠ
ŒĬĻŅĽĨĶƢĪŅĚĽŅĕŅĺŇĻĺĔĶĶĴœĲĲƚŅ  

0' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺŒľƟĪńĬĨƞŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŒĬĻŅĽĨĶƢĪŅĚĽŅĕŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅ  

1' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŅĚŐįĬȮȮĔŜŅľĬħĔĶŀĭŐĬĺėŇħȮŐĸŃĺŇīňħŜŅŏĬŇĬĔŅĶŒĬĔŅĶĪŜŅĔŅĶ
ĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭ 

2' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢȮĮĶŃĵŋĔĨƢȮŒĝƟĻŅĽĨĶƢŐĸŃĭŌĶĦŅĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 



 71 

 1,/,1 ĪńĔļŃĪŅĚĮƤĠĠŅ 

/' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħŏĝŊŗŀĴőĵĚŐĸŃĔŅĶėŇħĶĺĭĵŀħ 
 1,/,2 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

/' ĨĶŃľĬńĔŒĬľĬƟŅĪňŗĶńĭįŇħĝŀĭĕŀĚĨĬȮŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶĔĶŃĪŜŅĕŀĚĨĬ 
0' ĺŅĚĨńĺœħƟŏľĴŅŃĽĴĔńĭĭĪĭŅĪľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
1' ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĪńŘĚĚŅĬĶŅĵĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴ 
2' ĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠĽŌĚ 
3' ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 

 1,/,3 ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮȮȮĔŅĶĽŊŗŀĽŅĶȮȮȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

/' ĽŅĴŅĶĩĶŃĭŋŐĸŃĬŜŅŏĪėĬŇėĪŅĚĽĩŇĨŇȮľĶŊŀėĦŇĨĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢȮ
ŐĮĸėĺŅĴľĴŅĵȮŐĸŃŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

0' ĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
1' ĶŌƟěńĔŏĸŊŀĔŐĸŃŒĝƟĶŌĮŐĭĭĕŀĚĔŅĶĬŜŅŏĽĬŀĪňŗŏľĴŅŃĽĴȮĽŜŅľĶńĭŏĶŊŗŀĚŐĸŃįŌƟĲƤĚĪňŗŐĨĔĨƞŅĚĔńĬ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2' ĽŅĴŅĶĩŏĕƟŅĩŉĚȮŐĸŃėńħŏĸŊŀĔėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚȮěŅĔŐľĸƞĚĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪńŘĚŒĬ
ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

3' ĴňĺŇěŅĶĦĠŅĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴ 
1,0 ĶŃħńĭĮĶŇĠĠŅŏŀĔ 

 1,0,/ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

/' ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮœĴƞĸŀĔŏĸňĵĬįĸĚŅĬĕŀĚįŌƟŀŊŗĬ 
0' ĴňĽńĴĴŅėŅĶĺŃȮŒľƟŏĔňĵĶĨŇȮŐĸŃĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
1' ŏėŅĶıĔġȮĶŃŏĭňĵĭȮŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
2' ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĶĺĴĪńŘĚĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ 
3' ĴňėĺŅĴĔĸƟŅľŅĠŒĬĔŅĶĨńħĽŇĬŒěĭĬıŊŘĬģŅĬĕŀĚěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňı 
6' ĴňėĺŅĴŏĽňĵĽĸŃŐĸŃŀŋĪŇĻĨĬŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚĽńĚėĴȮĴŅĔĔĺƞŅįĸĮĶŃőĵĝĬƢĽƞĺĬĨĬ 

 1,0,0 ėĺŅĴĶŌƟ 

/' ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŒĬŏĬŊŘŀľŅĽŅĶŃľĸńĔȮĪńŘĚıŊŘĬģŅĬŐĸŃĪķļġňĪňŗĽŜŅėńĠ
ŒĬĻŅĽĨĶƢĪŅĚĽŅĕŅĺŇĻĺĔĶĶĴœĲĲƚŅ  

0' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺŒľƟĪńĬĨƞŀėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŒĬĻŅĽĨĶƢĪŅĚĽŅĕŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅ  

1' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŅĚŐįĬȮȮĔŜŅľĬħĔĶŀĭŐĬĺėŇħȮŐĸŃĺŇīňħŜŅŏĬŇĬĔŅĶŒĬĔŅĶĪŜŅĔŅĶ
ĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭ 
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2' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŇŏėĶŅŃľƢȮĮĶŃĵŋĔĨƢȮŒĝƟĻŅĽĨĶƢŐĸŃĭŌĶĦŅĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 
5' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽńĚŏėĶŅŃľƢŐĸŃıńĥĬŅŀĚėƢėĺŅĴĶŌƟŒľĴƞœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢěŅĔŀĚėƢ
ėĺŅĴĶŌƟŏħŇĴ 

 1,0,1 ĪńĔļŃĪŅĚĮƤĠĠŅ 

/' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħŏĝŊŗŀĴőĵĚŐĸŃĔŅĶėŇħĶĺĭĵŀħ 
2' ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŅħėŃŏĬŐĸŃĔŅĶĪŜŅĬŅĵŀĬŅėĨ 

 1,0,2 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

/' ĨĶŃľĬńĔŒĬľĬƟŅĪňŗĶńĭįŇħĝŀĭĕŀĚĨĬȮŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶĔĶŃĪŜŅĕŀĚĨĬ 
0' ĺŅĚĨńĺœħƟŏľĴŅŃĽĴĔńĭĭĪĭŅĪľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
1' ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĪńŘĚĚŅĬĶŅĵĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴ 
2' ĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĪńŘĚŒĬģŅĬŃįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠĽŌĚ 
3' ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĔńĭĭŋėėĸĪńŗĺœĮ 

 1,0,3 ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮȮȮĔŅĶĽŊŗŀĽŅĶȮȮȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

/' ĽŅĴŅĶĩĶŃĭŋŐĸŃĬŜŅŏĪėĬŇėĪŅĚĽĩŇĨŇȮľĶŊŀėĦŇĨĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢȮ
ŐĮĸėĺŅĴľĴŅĵȮŐĸŃŏĽĬŀŐĬĺĪŅĚŒĬĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

0' ĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
1' ĶŌƟěńĔŏĸŊŀĔŐĸŃŒĝƟĶŌĮŐĭĭĕŀĚĔŅĶĬŜŅŏĽĬŀĪňŗŏľĴŅŃĽĴȮĽŜŅľĶńĭŏĶŊŗŀĚŐĸŃįŌƟĲƤĚĪňŗŐĨĔĨƞŅĚĔńĬ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2' ĽŅĴŅĶĩŏĕƟŅĩŉĚȮŐĸŃėńħŏĸŊŀĔėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚȮěŅĔŐľĸƞĚĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪńŘĚŒĬ
ĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 

3' ĴňĺŇěŅĶĦĠŅĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ(Curriculum Mapping)ȮĶŃħńĭĮĶŇĠĠŅőĪ 
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ  ¡ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 

3. 
ĪńĔļŃ 
ĪŅĚ 
ĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 1 2 3 4 5 1 2 3 4 5 

ľĴĺħĺŇĝŅĽńĴĴĬŅ                     

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ľĴĺħĺŇĝŅĭńĚėńĭ                     

210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴĺŇĝŅœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 

                    

210-510  ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-511  ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĪĝŇĚȮ1  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-512  ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĪĝŇĚȮ2  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-513  ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬŜŅœĲĲƚŅĔŜŅĸńĚ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-514 ĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭėĺŅĴŏĶŖĺ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-515 ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅĔŜŅĸńĚħƟĺĵĺŇīňĔŅĶĪŅĚ
ėŀĴıŇĺŏĨŀĶƢ 

 ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-516  ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔŜŅĸńĚ   ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-517 ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨœĲĲƚŅŐĭĭĔŅĶĔĶŃěŅĵ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-581 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ1  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ(Curriculum Mapping)ȮĶŃħńĭĮĶŇĠĠŅőĪ 
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ  ¡ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 

3. 
ĪńĔļŃ 
ĪŅĚ 
ĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 1 2 3 4 5 1 2 3 4 5 

210-582 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ2  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-583 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ3  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 

                    

210-530 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĺĚěĶĶĺĴĞňĴŀĽŐĭĭŐŀĬŃĸŖŀĔ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-531 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĴŀĽĽŜŅľĶńĭĔŅĶ
ĮĶŃĴĺĸįĸĽńĠĠŅĦ 

 ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-532 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸħƟĺĵĳŅļŅĭĶĶĵŅĵ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-533 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĝňĺĔŅĶŐıĪĵƢ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-534 ŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦĶĭĔĺĬ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-535 ĽńĠĠŅĦĶĭĔĺĬŐĸŃĽńĠĠŅĦŐĪĶĔĽŀħĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-536  ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃĝňĺĔĸĻŅĽĨĶƢ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-537 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐŀĬŃĸŖŀĔĽŜŅľĶńĭĝňĺĔŅĶŐıĪĵƢ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-538 ĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃŀĺńĵĺŃŏĪňĵĴ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-539 ĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢĽŜŅľĶńĭĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ(Curriculum Mapping)ȮĶŃħńĭĮĶŇĠĠŅőĪ 
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ  ¡ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 

3. ĪńĔļŃ 
ĪŅĚ 
ĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 1 2 3 4 5 1 2 3 4 5 
210-540ȮŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-541 ĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-542 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĽŜŅľĶńĭĔŅĶĽŊŗŀĽŅĶĪŅĚŐĽĚ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-543 ŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-544 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-584 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĔŅĶŐıĪĵƢ 1 

 ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-585 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĔŅĶŐıĪĵƢ  2 

 ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-586 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĔŅĶŐıĪĵƢ 3 

 ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶ 

                    

210-550 ŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-551 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŏĺĸŅěĶŇĚȮ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-552 ĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-553 ĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-554 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ(Curriculum Mapping)ȮĶŃħńĭĮĶŇĠĠŅőĪ 
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ  ¡ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 

3. 
ĪńĔļŃ 
ĪŅĚ 
ĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

 1 2 3 4 5 1 2 3 4 1 1 2 3 4 5 1 2 3 4 5 

210-555 őıĶőĪėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮȮȮ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-556ȮŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵŏėĸŊŗŀĬĪňŗ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-557 ĔŅĶėŜŅĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚĨńĺŏĸĕŒĬĚŅĬ
ĺŇĻĺĔĶĶĴ 

 ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-558 ĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸŐĸŃĺŇĪĵŅĔŅĶĶľńĽĸńĭ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-559 ŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃŏĞĬŏĞŀĶƢœĶƟĽŅĵ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-560 ĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸĮĶŃĵŋĔĨƢ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-561 ĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻĽĴńĵŒľĴƞ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-562 ĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

212-563 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬȮȮ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-564 ĔŅĶĶŌƟěŜŅĶŌĮŐĭĭ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-565 ĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-566 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚĮĶŃĵŋĔĨƢ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-567 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-587 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮ1 

 ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ(Curriculum Mapping)ȮĶŃħńĭĮĶŇĠĠŅőĪ 
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ  ¡ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 
 
 
 
 
 
 

ĶŅĵĺŇĝŅ 
1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 

3. 
ĪńĔļŃ 
ĪŅĚ
ĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 1 2 3 4 1 1 2 3 4 5 1 2 3 4 5 
210-588 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃ

ĔŅĶĽŊŗŀĽŅĶȮ2 
 ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-589 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮ3 

 ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

ĔĸŋƞĴĺŇĝŅŀŊŗĬŕ                     

210-592 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵ  ̧ ¡  ̧ ¡ ¡  ̧ ¡ ¡ ¡  ̧  ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ                     

210-800 ĺŇĪĵŅĬŇıĬīƢ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

210-801 ĺŇĪĵŅĬŇıĬīƢ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ(Curriculum Mapping)ȮĶŃħńĭĮĶŇĠĠŅŏŀĔ 
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ  ¡ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

 
ľĴŅĵŏľĨŋȮȮȮȮ(įĸĔŅĶŏĶňĵĬĶŌƟĪňŗĨƟŀĚĴňŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ

ĶŅĵĺŇĝŅ 
1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 

3. 
ĪńĔļŃ
ĪŅĚ
ĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 *6 1 2 3 4 *5 1 *2 1 2 3 4 5 1 2 3 4 5 
ľĴĺħĺŇĝŅĽńĴĴĬŅ                        

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ľĴĺħĺŇĝŅĭńĚėńĭ                        

210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴĺŇĝŅœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 

                       

210-610 ŏĪėĬŇėĔŅĶŐĮĸĚĔŜŅĸńĚŐĭĭĽĺŇĪĝŇĚĕńŘĬĽŌĚ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-611 œħĬŅĴŇėőĴŏħĸŐĸŃĔŅĶėĺĭėŋĴȮŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-612 ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬĶŃĭĭěƞŅĵ
ĔŜŅĸńĚœĲĲƚŅ 

 ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-781 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ1  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-782 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ2  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-783 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ3  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 
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 ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ(Curriculum Mapping)ȮĶŃħńĭĮĶŇĠĠŅŏŀĔ 
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ  ¡ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 
1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 

3. 
ĪńĔļŃ
ĪŅĚ
ĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 *6 1 2 3 4 *5 1 *2 1 2 3 4 5 1 2 3 4 5 

ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 

                       

210-630 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŖŀĔĽĴńĵŒľĴƞ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-631 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸŐĭĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮŀŃĞŇĚőėĶĬńĽ  

 ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-632 ŏĪėĬŇėĔŅĶĽńĚŏėĶŅŃľƢĺĚěĶĶĺĴħŇěŇĪńĸĶŃħńĭĽŌĚ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-784 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĔŅĶŐıĪĵƢ 1 

 ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-785 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĔŅĶŐıĪĵƢ  2 

 ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-786 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĔŅĶŐıĪĵƢ 3 

 ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

ľĴĺħĺŇĝŅŏĸŊŀĔ 
ĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃĔŅĶĽŊŗŀĽŅĶ 

                       

210-650 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĭĭĮĶńĭĨńĺ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-651 ĔŅĶŀŀĔŐĭĭőėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃĔŅĶȮėĺĭėŋĴŐĭĭĲƤĞĞňĸŀěŇĔȮ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

ľĴŅĵŏľĨŋȮȮȮȮ(įĸĔŅĶŏĶňĵĬĶŌƟĪňŗĨƟŀĚĴňŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ(Curriculum Mapping)ȮĶŃħńĭĮĶŇĠĠŅŏŀĔ 
 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ  ¡ ėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 
1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 

3. ĪńĔļŃ
ĪŅĚĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸ 
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 5 *6 1 2 3 4 *5 1 *2 1 2 3 4 5 1 2 3 4 5 

210-652 ĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚĶŃĭĭ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-653 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦŐĶĬħŀĴ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-654 ĪķļġňĽĬŏĪĻȮȮ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-655 ĔŅĶĽŊŗŀĽŅĶŐĭĭħŇěŇĪńĸĪńĬĽĴńĵ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-656 ĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃĽŜŅľĶńĭŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-787 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮ1 

 ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-788 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮ2 

 ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

210-789 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮ3 

 ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

ĔĸŋƞĴĺŇĝŅŀŊŗĬŕ                        

210-790 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃ  ̧ ¡  ̧ ¡ ¡   ̧ ¡ ¡ ¡   ̧   ̧  ̧  ̧ ¡ ¡ ¡  ̧ ¡ ¡ ¡ 

ľĴĺħĺŇĝŅĺŇĪĵŅĬŇıĬīƢ                        

210-900 ĺŇĪĵŅĬŇıĬīƢ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

210-901 ĺŇĪĵŅĬŇıĬīƢ  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

ľĴŅĵŏľĨŋȮȮȮȮ(įĸĔŅĶŏĶňĵĬĶŌƟĪňŗĨƟŀĚĴňŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔ 
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ľĴĺħĪňŗȮ5. ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 

1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ(ŏĔĶħ) 

ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2556 &ĳŅėįĬĺĔȮě' 
2. ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 

1) ĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĶňĵĬŐĸŃįĸĔŅĶĪŜŅĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅȮ 
2) ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĬŜŅŏĽĬŀȮĔŅĶĞńĔĩŅĴŐĸŃĔŅĶĨŀĭėŜŅĩŅĴŒĬĝńŘĬŏĶňĵĬ 
3) ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĨňıŇĴıƢȮĪńŘĚħƟŅĬěŜŅĬĺĬŐĸŃėŋĦĳŅıĨƞŀěŜŅĬĺĬĬńĔĻŉĔļŅ 
4) ėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 

3. ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ  

3.1 ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĨĶĴľŅĭńĦĤŇĨ 
3.1.1 ŐįĬȮĔȮŐĭĭȮĔ/ȮĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵ
įŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚ
œħƟȮȮŐĸŃ 

- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮ
ŏĶŊŗŀĚȮȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ1 
ŏĶŊŗŀĚ ŐĸŃĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇœĴƞ
ĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŐĸŃ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě' 

3.1.2 ŐįĬȮĔȮŐĭĭȮĔ/ȮĔĶĦňĪĺŇĮĶŇĠĠŅȮĶƞĺĴĔńĭȮKanazawa University 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĪĶƢȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĨƟŀĚ
ŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗȮKanazawa UniversityȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔ Kanazawa UniversityȮĨƟŀĚŏĮƦĬ
ĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 
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- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮ
ŏĶŊŗŀĚȮȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ1 
ŏĶŊŗŀĚ ŐĸŃĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇœĴƞ
ĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŏıŊŗŀĵŊŗĬĕŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĪĶƢȮŐĸŃ 

- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıȮľĶŊŀĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵ
ĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮȮ&Full  Paper)  œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮȮ&Proceedings)  ħńĚĔĸƞŅĺȮĪňŗœĴƞĞŘŜŅĔńĭįĸĚŅĬĪňŗĵŊŗĬĕŀěĭĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŏıŊŗŀĵŊŗĬ
ĕŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔȮKanazawa University ŐĸŃ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě'ȮŐĸŃȮKanazawa University 
 

3.1.3 ŐįĬȮĔȮŐĭĭȮĔ0 ĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 

- ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŐĸŃĴňėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕŀĚĶŅĵĺŇĝŅĨŅĴ
ľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4.00  ŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵ
įŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚ
œħƟȮȮŐĸŃ 

- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮ
ŏĶŊŗŀĚȮȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮľĶŊŀĬŜŅŏĽĬŀ
ĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮȮ&Full  Paper)  œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬ
ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮȮ&Proceedings)  ħńĚĔĸƞŅĺ ŐĸŃ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě' 

3.1.4 ŐįĬȮĔȮŐĭĭȮĔ0 ĔĶĦňĪĺŇĮĶŇĠĠŅȮĶƞĺĴĔńĭȮKanazawa University 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 

- ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĩƟĺĬĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŐĸŃĴňėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕŀĚĶŅĵĺŇĝŅĨŅĴ
ľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4.00  ŐĸŃ 
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- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĪĶƢȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĨƟŀĚ
ŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗȮKanazawa UniversityȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔ Kanazawa UniversityȮĨƟŀĚŏĮƦĬ
ĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮ
ŏĶŊŗŀĚȮȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮľĶŊŀĬŜŅŏĽĬŀ
ĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮȮ&Full  Paper)  œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬ
ĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮȮ&Proceedings)  ħńĚĔĸƞŅĺȮŏıŊŗŀĵŊŗĬĕŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔĴľŅĺŇĪĵŅĸńĵ
ĽĚĕĸŅĬėĶŇĪĶƢ ŐĸŃ 

- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıȮľĶŊŀĬŜŅŏĽĬŀĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵ
ĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭĽĴĭŌĶĦƢȮȮ&Full  Paper)  œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮȮ&Proceedings)  ħńĚĔĸƞŅĺȮĪňŗœĴƞĞŘŜŅĔńĭįĸĚŅĬĪňŗĵŊŗĬĕŀěĭĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŏıŊŗŀĵŊŗĬ
ĕŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔȮKanazawa University ŐĸŃ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě'ȮŐĸŃȮKanazawa University 

3.2 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
3.2.1 ŐĭĭȮ/,/ȮĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 

- ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination) ŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵ
įŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚ
œħƟȮŐĸŃ 

- ĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇ 
œĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŐĸŃ 

- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮŏĶŊŗŀĚȮȮ
ľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮŀĵƞŅĚĬƟŀĵȮȮ2 ȮŏĶŊŗŀĚ 
ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb of Science (WOS) ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮŐĸŃ 
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- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě' 

3.2.2 ŐĭĭȮ/,/ȮĔĶĦňĪĺŇĮĶŇĠĠŅȮĶƞĺĴĔńĭȮUPM 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 

- ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination) ŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĪĶƢȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĨƟŀĚ
ŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗȮUPMȮőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵ
įŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔ UPMȮĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

- ĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇ 
œĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŐĸŃ 

- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮŏĶŊŗŀĚȮȮ
ľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮŀĵƞŅĚĬƟŀĵȮȮ2 ȮŏĶŊŗŀĚ 
ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb of Science (WOS) ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮħńĚĔĸƞŅĺȮŏıŊŗŀĵŊŗĬĕŀĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅěŅĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĪĶƢ ŐĸŃ 

- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıŀĵƞŅĚĬƟŀĵȮȮ1 ȮŏĶŊŗŀĚ ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb 
of Science (WOS) ĪňŗœĴƞĞŘŜŅĔńĭįĸĚŅĬĪňŗĵŊŗĬĕŀěĭĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŏıŊŗŀĵŊŗĬĕŀĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅěŅĔ UPM ŐĸŃ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě' ŐĸŃȮUPM 

3.2.3 ŐĭĭȮ/,/ȮĔĶĦňĪĺŇĮĶŇĠĠŅȮĶƞĺĴĔńĭȮKanazawa University 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 

- ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination) ŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĪĶƢȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĨƟŀĚ
ŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗȮKanazawa UniversityȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔ Kanazawa UniversityȮĨƟŀĚŏĮƦĬ
ĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 
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- ĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇ 
œĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŐĸŃ 

- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮŏĶŊŗŀĚȮȮ
ľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮŀĵƞŅĚĬƟŀĵȮȮ2 ȮŏĶŊŗŀĚ 
ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb of Science (WOS) ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮŏıŊŗŀĵŊŗĬĕŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĪĶƢ ŐĸŃ 

- ĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıŀĵƞŅĚĬƟŀĵȮȮ1 ȮŏĶŊŗŀĚ ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb 
of Science (WOS) ĪňŗœĴƞĞŘŜŅĔńĭįĸĚŅĬĪňŗĵŊŗĬĕŀěĭĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŏıŊŗŀĵŊŗĬĕŀĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅěŅĔ Kanazawa University ŐĸŃ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě' ŐĸŃȮKanazawa University 
 

3.2.4 ŐĭĭȮ0,/ȮĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 

- ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination) ŐĸŃ 

- ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŐĸŃĴňėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕŀĚĶŅĵĺŇĝŅĨŅĴľĸńĔĽŌĨĶœĴƞ
ĨŗŜŅĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4.00  ŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵ
įŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚ
œħƟȮŐĸŃ 

- ĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇ 
œĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŐĸŃ 

- ĨƟŀĚĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮŏĶŊŗŀĚȮȮ
ľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮŀĵƞŅĚĬƟŀĵȮȮ1ȮȮŏĶŊŗŀĚ 
ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb of Science (WOS) ŐĸŃ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě' 

3.2.5 ŐĭĭȮ0,/ȮĔĶĦňĪĺŇĮĶŇĠĠŅȮĶƞĺĴĔńĭȮKanazawa University 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 
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- ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination) ŐĸŃ 

- ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŐĸŃĴňėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕŀĚĶŅĵĺŇĝŅĨŅĴľĸńĔĽŌĨĶœĴƞ
ĨŗŜŅĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4.00  ŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĪĶƢȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĨƟŀĚ
ŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗȮKanazawa UniversityȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔ Kanazawa UniversityȮĨƟŀĚŏĮƦĬ
ĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

- ĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇ 
œĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŐĸŃ 

- ĨƟŀĚĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮŏĶŊŗŀĚȮȮ
ľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮŀĵƞŅĚĬƟŀĵȮȮ1ȮȮŏĶŊŗŀĚ 
ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb of Science (WOS) ȮŏıŊŗŀĵŊŗĬĕŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅ
ĬėĶŇĪĶƢ ŐĸŃ 

- ĨƟŀĚĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıŀĵƞŅĚĬƟŀĵȮȮ1ȮȮŏĶŊŗŀĚ ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb of 
Science (WOS) ȮĪňŗœĴƞĞŘŜŅĔńĭįĸĚŅĬĪňŗĵŊŗĬĕŀěĭĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŏıŊŗŀĵŊŗĬĕŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅ
ěŅĔ Kanazawa University ŐĸŃ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě'ȮŐĸŃȮKanazawa University 

3.2.6 ŐĭĭȮ0,2ȮĔĶĦňĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 

- ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination) ŐĸŃ 

- ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŐĸŃĴňėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕŀĚĶŅĵĺŇĝŅĨŅĴľĸńĔĽŌĨĶœĴƞ
ĨŗŜŅĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4.00  ŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵ
įŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ĨƟŀĚŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚ
œħƟȮŐĸŃ 

- ĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇ 
œĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŐĸŃ 
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- ĨƟŀĚĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮ
ŏĶŊŗŀĚȮȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮŀĵƞŅĚĬƟŀĵȮȮ2 Ȯ
ŏĶŊŗŀĚ ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb of Science (WOS) ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ ŐĸŃ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě' 
 

3.2.7 ŐĭĭȮ0,0 ĔĶĦňĪĺŇĮĶŇĠĠŅȮĶƞĺĴĔńĭȮKanazawa University 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮȮŐĸŃ 

- ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying Examination) ŐĸŃ 

- ĻŉĔļŅĶŅĵĺŇĝŅėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŐĸŃĴňėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕŀĚĶŅĵĺŇĝŅĨŅĴľĸńĔĽŌĨĶœĴƞ
ĨŗŜŅĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4.00  ŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĪĶƢȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĨƟŀĚ
ŏĮƦĬĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵ ĪňŗȮKanazawa UniversityȮőħĵ
ėĦŃĔĶĶĴĔŅĶĞŉŗĚĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔ Kanazawa UniversityȮĨƟŀĚŏĮƦĬ
ĶŃĭĭŏĮƕħŒľƟįŌƟĽĬŒěŏĕƟŅĶńĭĲƤĚœħƟȮȮŐĸŃ 

- ĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇ 
œĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŐĸŃ 

- ĨƟŀĚĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮ
ŏĶŊŗŀĚȮȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮŀĵƞŅĚĬƟŀĵȮȮ2 Ȯ
ŏĶŊŗŀĚ ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb of Science (WOS) ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ ŏıŊŗŀĵŊŗĬĕŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅ
ěŅĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĪĶƢ ŐĸŃ 

- ĨƟŀĚĴňįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭ
ŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıŀĵƞŅĚĬƟŀĵȮȮ1 ȮŏĶŊŗŀĚ ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
Web of Science (WOS)  ĪňŗœĴƞĞŘŜŅĔńĭįĸĚŅĬĪňŗĵŊŗĬĕŀěĭĪňŗĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮŏıŊŗŀĵŊŗĬĕŀĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅěŅĔ Kanazawa University ŐĸŃ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
2556 &ĳŅėįĬĺĔȮě' ŐĸŃȮKanazawa University 
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ľĴĺħĪňŗȮ6. ĔŅĶıńĥĬŅŀŅěŅĶĵƢ 

1. ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 

   ĔŅĶŏĨĶňĵĴĔŅĶŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵȮ 
1) ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬĨƟŀĚŏĕƟŅĶńĭĔŅĶĮģĴĬŇŏĪĻŀŅěŅĶĵƢŒľĴƞȮ 
2) ŀŅěŅĶĵƢŒľĴƞĪŋĔėĬĨƟŀĚœħƟĶńĭĔŅĶİƗĔŀĭĶĴĨŅĴőėĶĚĔŅĶĽĴĶĶĩĬŃĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

    ĔŅĶŏĨĶňĵĴĔŅĶŒĬĶŃħńĭėĦŃ  
1) ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŒľĴƞĪŋĔėĬœħƟŏĕƟŅĶńĭĔŅĶĮģĴĬŇŏĪĻŀŅěŅĶĵƢŒľĴƞȮ 
2) ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŒľĴƞĪŋĔėĬœħƟĶńĭĔŅĶİƗĔŀĭĶĴĨŅĴőėĶĚĔŅĶĽĴĶĶĩĬŃĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 

2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
ĔŅĶıńĥĬŅĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
1) ěńħŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŒĬľńĺĕƟŀĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏĝƞĬȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅıŊŘĬģŅĬȮĔŅĶĽĶƟŅĚ
ėĶŌĴŊŀŀŅĝňıȮĔŅĶĽŀĬŐĭĭȮactive learning  

2) ĴňőėĶĚĔŅĶıńĥĬŅĽĴĶĶĩĬŃĔŅĶĽŀĬŀŅěŅĶĵƢĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮĞŉŗĚėĶŀĭėĸŋĴĪńĔļŃĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĕńŘĬıŊŘĬģŅĬȮŐĸŃĕńŘĬĽŌĚȮĔŅĶįĸŇĨĽŊŗŀĔŅĶĽŀĬȮĶĺĴĪńŘĚĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
ĔŅĶıńĥĬŅĶŃħńĭėĦŃ 
1) ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĮĶŃĝŋĴŏĝŇĚĮĢŇĭńĨŇĔŅĶŒĬħƟŅĬĨƞŅĚȮŕȮŏĝƞĬ ĔŅĶĽĶƟŅĚėĶŌĴŊŀŀŅĝňı ĔŅĶĽŀĬŐĭĭȮ

active learning  
2) ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴőėĶĚĔŅĶıńĥĬŅĽĴĶĶĩĬŃĔŅĶĽŀĬŀŅěŅĶĵƢĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

2.2 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬȮŕ 
ĔŅĶıńĥĬŅĶŃħńĭĴľŅĺŇĪĵŅĸńĵ 
1) ĴľŅĺŇĪĵŅĸńĵŒľƟĪŋĬĽĬńĭĽĬŋĬĔŅĶœĮŏĕƟŅĶƞĺĴĮĶŃĝŋĴŏıŊŗŀŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĨƞŅĚĮĶŃŏĪĻ 
2) ĴľŅĺŇĪĵŅĸńĵĴňőėĶĚĔŅĶıńĥĬŅįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵĔŅĶŒľƟĪŋĬĽĬńĭĽĬŋĬŏĚŇĬėƞŅŒĝƟěƞŅĵ
ĶŅĵŏħŊŀĬĽŜŅľĶńĭįŌƟŏĕƟŅĶƞĺĴőėĶĚĔŅĶĪňŗĬŜŅŏĽĬŀįĸĚŅĬıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĪŜŅĺŇěńĵ 
ĔŅĶıńĥĬŅĶŃħńĭėĦŃ 
1) ėĦŃŒľƟĪŋĬĽĬńĭĽĬŋĬĔŅĶœĮŏĕƟŅĶƞĺĴĮĶŃĝŋĴŏıŊŗŀŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĨƞŅĚĮĶŃŏĪĻ 
2) ėĦŃĴňőėĶĚĔŅĶıńĥĬŅįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮőħĵĔŅĶŒľƟĪŋĬĽĬńĭĽĬŋĬŏĚŇĬėƞŅŒĝƟěƞŅĵĶŅĵŏħŊŀĬ
ĽŜŅľĶńĭįŌƟŏĕƟŅĶƞĺĴőėĶĚĔŅĶĪňŗĬŜŅŏĽĬŀįĸĚŅĬıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĪŜŅĺŇěńĵ 



 
 

89 

ľĴĺħĪňŗȮ7. ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

1. ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 

ŏĮƚŅľĴŅĵ ĺŇīňĔŅĶħŜŅŏĬŇĬĔŅĶ ĺŇīňĔŅĶĮĶŃŏĴŇĬįĸ 

/, ľĸńĔĽŌĨĶĨƟŀĚįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬ 
ĪŋĔĮƖ 

1. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶłȮĪŜŅľĬƟŅĪňŗŒĬ
ĔŅĶĭĶŇľŅĶȮıńĥĬŅ
ľĸńĔĽŌĨĶŐĸŃĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮĨńŘĚŐĨƞĔŅĶ
ĺŅĚŐįĬȮĔŅĶėĺĭėŋĴ
ėŋĦĳŅıĔŅĶĨŇħĨŅĴ
ĮĶŃŏĴŇĬįĸȮĞŉŗĚľĸńĔĽŌĨĶĴň
ĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅ
ŒľƟĪńĬĽĴńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚ
ŀĵƞŅĚĬƟŀĵĪŋĔŕȮ5 ĮƖ 

1. ĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔĮƖ 

2. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 
ĨƟŀĚŏĮƦĬœĮĨŅĴŏĔĦĤƢ
ĴŅĨĶģŅĬ 
ľ ĸń Ĕ ĽŌ Ĩ ĶĶŃħń ĭ
ĭńĦĤŇĨĻŉĔļŅ 

2. ĨĶĺěĽŀĭėŋĦĽĴĭńĨŇ
ŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴ 
ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅĪńŘĚĬňŘ
ľĸńĔĽŌĨĶěŃĨƟŀĚĴň
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ 
ľĸńĔĽŌĨĶĪňŗĴňėŋĦĽĴĭńĨŇ
ĨŅĴŏĔĦĤƢŀĵŌƞĮĶŃěŜŅ 
ľĸńĔĽŌĨĶĨĸŀħĶŃĵŃŏĺĸŅ
ĪňŗěńħĔŅĶĻŉĔļŅ 

2. ĨĶĺěĽŀĭėŋĦĽĴĭńĨŇŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅĪŋĔĮƖ 
 

3. ŀŅěŅĶĵƢįŌƟĽŀĬȮ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢȮŐĸŃŀŅěŅĶĵƢ
įŌƟĽŀĭĺŇĪĵŅĬŇıĬīƢȮĨƟŀĚ
ŏĮƦĬœĮĨŅĴŏĔĦĤƢ

3. ĨĶĺěĽŀĭėŋĦĽĴĭńĨŇ
ŐĸŃįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
ŀŅěŅĶĵƢįŌƟĽŀĬȮŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ ŐĸŃ
ŀŅěŅĶĵƢįŌƟĽŀĭ

3. ŀŅěŅĶĵƢįŌƟĽŀĬȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮŐĸŃŀŅěŅĶĵƢ
įŌƟĽŀĭĺŇĪĵŅĬŇıĬīƢŒȮľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅĪŋĔĮƖ 
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ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅ 

ĺŇĪĵŅĬŇıĬīƢȮŒľƟŏĮƦĬœĮ
ĨŅĴ ŏĔĦĤƢĴŅĨĶģŅĬ
ľĸńĔĽŌĨĶĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅ 

4. įĸĚŅĬĨňıŇĴıƢĕŀĚ
ĭńĦĤŇĨŒľƟŏĮƦĬœĮĨŅĴ
ŏĔĦ ĤƢ ĴŅĨĶģŅĬ 
ľ ĸń Ĕ ĽŌ Ĩ ĶĶŃħń ĭ
ĭńĦĤŇĨĻŉĔļŅ 

4. ĨĶĺěĽŀĭįĸĚŅĬ
ĨňıŇĴıƢĕŀĚĭńĦĤŇĨŒľƟ
ŏĮƦĬœĮĨŅĴŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅ 

4. ĨĶĺěĽŀĭįĸĚŅĬĨňıŇĴıƢĕŀĚĭńĦĤŇĨŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅĪŋĔĮƖ 

 

 
 
 
 

2. ĭńĦĤŇĨ 

2.1) ėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ 
ĴňĔŅĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇȮŀŅěŅĶĵƢįŌƟĽŀĬȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĭĺŇĪĵŅĬŇıĬīƢȮŒľƟ
ŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

2.2) ĔŅĶœħƟĚŅĬĪŜŅľĶŊŀįĸĚŅĬĺŇěńĵĕŀĚįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
1) ĴňĔŅĶĨĶĺěĽŀĭįĸĚŅĬĨňıŇĴıƢĕŀĚĭńĦĤŇĨŒľƟŀĵŌƞŒĬŏĔĦĤƢĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
2) ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪŋĔĮƖŏıŊŗŀĬŜŅĕƟŀĴŌĸœĮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 

3. ĬńĔĻŉĔļŅ 

3.1ȮĔŅĶĶńĭĬńĔĻŉĔļŅ 
1) ĔŜŅľĬħėŋĦĽĴĭńĨŇįŌƟŏĶňĵĬĨŅĴŏĔĦĤƢĕŀĚľĸńĔĽŌĨĶ 
2) ĴňĔŅĶĽŀĭėńħŏĸŊŀĔĬńĔĻŉĔļŅőħĵĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
3) ĴňĔŅĶĮĶŃĝŅĽńĴıńĬīƢľĸńĔĽŌĨĶȮŐĸŃĶŃĭĭĔŅĶĶńĭĽĴńėĶŀŀĬœĸĬƢ 

3.2ȮĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĬńĔĻŉĔļŅ 
1) ėĦŃłȮŐĸŃĳŅėĺŇĝŅłȮěńħĮģĴĬŇŏĪĻįŌƟŏĶňĵĬőħĵŐĬŃĬŜŅľĸńĔĽŌĨĶĺŇĝŅĪňŗŏĶňĵĬȮĔġĶŃŏĭňĵĭĨƞŅĚŕȮĔŅĶ
ĺŅĚŐįĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 
2) ĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅĶƞĺĴĔŇěĔĶĶĴĪňŗěńħőħĵĳŅėĺŇĝŅłȮėĦŃłȮľĶŊŀĴľŅĺŇĪĵŅĸńĵ 
3) ĽĬńĭĽĬŋĬĔŇěĔĶĶĴıńĥĬŅĬńĔĻŉĔļŅħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴȮĳŅļŅŀńĚĔķļŐĸŃėŀĴıŇĺŏĨŀĶƢ 
4) ŏĮƕħĺŇĝŅȮĔŅĶŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶȮŏıŊŗŀŏıŇŗĴĪńĔļŃŒĬĔŅĶŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŒľƟĔńĭĬńĔĻŉĔļŅ 

3.3ȮįĸĪňŗŏĔŇħĔńĭĬńĔĻŉĔļŅ 
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1) ŏěƟŅľĬƟŅĪňŗľĸńĔĽŌĨĶłȮĴňĔŅĶĨŇħĨŅĴŐĸŃĶŅĵĚŅĬįĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮįĸĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒľƟŐĔƞ
ĮĶŃīŅĬľĸńĔĽŌĨĶłȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮĪŋĔĳŅėĔŅĶĻŉĔļŅ 
2) ŏěƟŅľĬƟŅĪňŗľĸńĔĽŌĨĶłȮĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĨƞŀĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶľĸńĚĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 
3) ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮĴňĔŅĶĮĶŃŏĴŇĬĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔƞŀĬěĭ
ĔŅĶĻŉĔļŅ 
 

4. ėĦŅěŅĶĵƢ 

4.1ȮĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅėĦŅěŅĶĵƢ 
1) ĶŃĭĭĔŅĶĶńĭŐĸŃŐĨƞĚĨńŘĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ őħĵĮĶŃīŅĬľĸńĔĽŌĨĶłȮŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶłȮŏĽĬŀŐĨƞĚĨńŘĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĨƞŀėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮŐĸŃĽĳŅĴľŅĺŇĪĵŅĸńĵ 
2) ĶŃĭĭĔŅĶĭĶŇľŅĶŀŅěŅĶĵƢȮőħĵėĦŃĴňŐįĬŀńĨĶŅĔŜŅĸńĚĶŃĵŃŏĺĸŅȮ4ȮĮƖȮĕŀĚěŜŅĬĺĬŀŅěŅĶĵƢĪňŗėĚŀĵŌƞȮ
ěŜŅĬĺĬŀŅěŅĶĵƢĪňŗŏĔļňĵĦȮěŜŅĬĺĬ ŀŅěŅĶĵƢĪňŗĻŉĔļŅĨƞŀŒĬŐĨƞĸŃĮƖȮŏıŊŗŀŒĝƟĺŅĚŐįĬŒĬħŜŅŏĬŇĬĔŅĶĽĶĶľŅ
ŀńĨĶŅĔŜŅĸńĚĕŀĚŀŅěŅĶĵƢŒĬŐĨƞĸŃĮƖȮŐĸŃĔŜŅľĬħ ěŜŅĬĺĬŀŅěŅĶĵƢĪňŗĸŅŏıŇŗĴıŌĬėĺŅĴĶŌƟ 
3) ĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢ őħĵ 

(1) ėĦŃłȮĔŜŅľĬħŒľƟŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬĪŜŅŐįĬĔŅĶıńĥĬŅĨĬŏŀĚŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅĨƞŀȮĔŅĶĪŜŅĨŜŅŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶĻŉĔļŅħŌĚŅĬĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮŐĸŃĔŅĶĸŅŏıŇŗĴıŌĬėĺŅĴĶŌƟȮŏıŊŗŀĝƞĺĵĨĶĺěĽŀĭŐĸŃ
ĔĶŃĨŋƟĬŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵ 

(2) ėĦŃĽĬńĭĽĬŋĬŏĚŇĬŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵĪńŘĚŒĬŐĸŃ
ĨƞŅĚĮĶŃŏĪĻ 

(3) ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶłȮĶƞĺĴĔńĭėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĚŅĬĭŋėėĸĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬĔŅĶıńĥĬŅ
ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀŅěŅĶĵƢįŌƟĽŀĬ 

4.2ȮėŋĦĳŅıŀŅěŅĶĵƢ 
1) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĨŇħĨŅĴĔŅĶŏįĵŐıĶƞįĸĚŅĬĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŏıŊŗŀŒľƟĴňįĸĚŅĬ
ĪňŗĴňėŋĦĳŅıŐĸŃŏĮƦĬœĮĨŅĴŏĔĦĤƢĕŀĚėŋĦĽĴĭńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ı,Ļ,Ȯ2558 
2) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĨŇħĨŅĴŐĸŃĶŅĵĚŅĬĶƟŀĵĸŃĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪňŗħŜŅĶĚĨŜŅŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶĪŋĔĮƖ 

4.3ȮįĸĪňŗŏĔŇħĔńĭŀŅěŅĶĵƢ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĴňĔŅĶĶŅĵĚŅĬĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĸŃĽŜŅĶĺěėĺŅĴıŉĚ
ıŀŒěĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĨƞŀĔŅĶĭĶŇľŅĶĚŅĬĕŀĚľĸńĔĽŌĨĶĪŋĔĮƖ 
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5. ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 

5.1ȮĽŅĶŃĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
ĶŃĭĭĔĸœĔľĶŊŀŐĬĺĪŅĚĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶŐĸŃĽŅĶŃĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
1) ėĦĭħňŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
2) ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪĭĪĺĬȮĴėŀ,Ȯ2ȮőėĶĚĽĶƟŅĚĶŅĵĺŇĝŅŐĸŃ 
curriculum mapping ĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅȮŀīŇĭŅĵĶŅĵĺŇĝŅŏıŊŗŀĮĶńĭĮĶŋĚŐĔƟœĕ 
3) ŀŅěŅĶĵƢįŌƟĽŀĬȮįŌƟŏĶňĵĬŐĸŃįŌƟŒĝƟĭńĦĤŇĨŐĽħĚėĺŅĴėŇħŏľŖĬĨƞŀľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚ 
4) ėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶłȮıŇěŅĶĦŅĮĶńĭĮĶŋĚŐĔƟœĕľĸńĚĨŅĴėĺŅĴėŇħŏľŖĬ 
5) ĽƞĚĶƞŅĚľĸńĔĽŌĨĶĪňŗĮĶńĭŐĔƟĨŅĴėĺŅĴėŇħŏľŖĬȮŒľƟįŌƟĪĶĚėŋĦĺŋĥŇŒľƟĕƟŀŏĽĬŀŐĬŃ 
6) ĽƞĚĶƞŅĚľĸńĔĽŌĨĶĪňŗĮĶńĭŐĔƟľĸńĚěŅĔįŌƟĪĶĚėŋĦĺŋĥŇŐĬŃĬŜŅŒľƟėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅ
ėĦŃłıŇěŅĶĦŅ 
7) ĽƞĚĶƞŅĚľĸńĔĽŌĨĶěŅĔĪňŗĮĶńĭŐĔƟěŅĔĪňŗėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮŐĬŃĬŜŅĨƞŀ
ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĺŇĪĵŅŏĕĨľŅħŒľĠƞ 
8) ŏĽĬŀľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŐĔƟœĕŏıŊŗŀĕŀėĺŅĴŏľŖĬĝŀĭĨƞŀĽĳŅĺŇĪĵŅŏĕĨľŅħŒľĠƞȮŐĸŃĽŜŅĬńĔĚŅĬ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ 
9) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶőħĵěńħĪŜŅȮĶŅĵĚŅĬĮĶŃĔńĬ
ėŋĦĳŅıĳŅĵŒĬĨŅĴŏĔĦĤƢȮAUN-QA ĳŅĵŒĬȮ60 ĺńĬľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

5.2ȮĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
5.2.1ȮĔŅĶĔŜŅľĬħįŌƟĽŀĬ 

1) ľńĺľĬƟŅĽŅĕŅĺŇĝŅĔŜŅľĬħįŌƟĽŀĬőħĵıŇěŅĶĦŅĩŉĚėĺŅĴĝŜŅĬŅĠŒĬŏĬŊŘŀľŅĪňŗĽŀĬįĸĚŅĬĺŇěńĵľĶŊŀ
ĮĶŃĽĭĔŅĶĦƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĝŅĬńŘĬŕȮŐĸŃĳŅĶŃĚŅĬĕŀĚŀŅěŅĶĵƢ 
2) ŀŅěŅĶĵƢįŌƟĽŀĬĨƟŀĚŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢıŇŏĻļĪňŗĴňėŋĦĽĴĭńĨŇĨŅĴŏĔĦĤƢĪňŗ
ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅĔŜŅľĬħœĺƟ 

5.2.2ȮĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ĔŅĶěńħĪŜŅȮĴėŀ,Ȯ3, 4, 5ȮŐĸŃȮ6 
1) ŀŅěŅĶĵƢįŌƟĽŀĬľĶŊŀįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅȮĞŉŗĚŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮěńħĪŜŅȮĴėŀ,Ȯ3, 4, 5ŐĸŃȮ
6ȮħŜŅŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĨŇħĨŅĴĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅĪňŗĶńĭįŇħĝŀĭŏĮƦĬœĮŀĵƞŅĚĴňėŋĦĳŅı 
2) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶłȮĔŜŅĔńĭĨŇħĨŅĴŐĸŃĨĶĺěĽŀĭĔŅĶĪŜŅȮĴėŀ,Ȯ3, 4, 5ȮŐĸŃȮ6ȮěŅĔĬńŘĬ
ĬŜŅŏĽĬŀŒĬĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶłȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮŏıŊŗŀıŇěŅĶĦŅŐĸŃ
ĶńĭĶŀĚ 
3) ŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅȮĽƞĚȮĴėŀ,Ȯ3ȮŐĸŃȮ4ȮĔƞŀĬĺńĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮŐĸŃĴėŀ,Ȯ
5ȮŐĸŃȮ6ȮĳŅĵŒĬȮ30ȮĺńĬľĸńĚĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
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4) ĔŜŅľĬħŒľƟĴňĔŅĶĝňŘŐěĚŐĬŃĬŜŅįŌƟŏĶňĵĬŏĔňŗĵĺĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŒĬĝƞĺĚĨƟĬĕŀĚĔŅĶŏĶňĵĬ 
5.2.3ȮĔŅĶĽĬńĭĽĬŋĬŐĸŃĔŅĶŒľƟėŜŅŐĬŃĬŜŅĬńĔĻŉĔļŅ 
ĴňĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪňŗĨƞŀŏĬŊŗŀĚĨńŘĚŐĨƞŏĕƟŅĽŅĕŅěĬěĭľĸńĔĽŌĨĶŏıŊŗŀħŌŐĸħƟŅĬĔŅĶŏĶňĵĬȮĔŅĶĪŜŅ
ĔŇěĔĶĶĴĨƞŅĚŕ 

5.2.4ȮĔŅĶŀŋĪīĶĦƢĕŀĚĬńĔĻŉĔļŅ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚŏıŊŗŀĕŀŀŋĪīĶĦƢŒĬĔĶĦňĪňŗĴňĕƟŀĽĚĽńĵŏĔňŗĵĺĔńĭĔŅĶĽŀĭȮįĸėŃŐĬĬŐĸŃĺŇīňĔŅĶ
ĮĶŃŏĴŇĬįĸœħƟĪňŗľĬƞĺĵĪŃŏĭňĵĬėĦŃłȮŏıŊŗŀŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĨĶĺěĽŀĭȮŐĸŃŐěƟĚįĸŒľƟėĦŃĔĶĶĴĔŅĶ
ĺŇĝŅĔŅĶłȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮĶńĭĪĶŅĭ 

5.3ȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
5.3.1ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ 

1) įŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅŐĸŃįŌƟĽŀĬěńħĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗĶŃĭŋœĺƟŒĬȮĴėŀ,
3ȮŐĸŃȮ4ȮıŇěŅĶĦŅŒľƟŏĔĶħȮŐĸŃįƞŅĬĔŅĶıŇěŅĶĦŅĶńĭĶŀĚőħĵėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃłȮěŅĔĬńŘĬ
ěńħĽƞĚŏĔĶħĳŅĵŒĬŏĺĸŅĪňŗĪŃŏĭňĵĬĔĸŅĚĕŀĚĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħ 
2) ĴňĔŅĶĮĶŃŏĴŇĬįĸįŌƟĽŀĬŐĸŃĶŅĵĺŇĝŅőħĵįŌƟŏĶňĵĬŒĬĝƞĺĚĮĸŅĵĳŅėŏĶňĵĬ 
3) ŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟĮĶŃĽŅĬĚŅĬĶŅĵĺŇĝŅěńħĪŜŅȮĴėŀ,Ȯ5ȮŐĸŃȮ6ȮĳŅĵŒĬȮ30ȮĺńĬľĸńĚĽŇŘĬĽŋħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 
4) ĔŜŅľĬħŒľƟĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚįŌƟŏĶňĵĬĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħŒĬȮĴėŀ,Ȯ3 
ŐĸŃȮ4ȮĳŅĵŒĬȮ30ȮĺńĬľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅȮőħĵėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶłȮěńħľŅĔĶĶĴĔŅĶŏıŊŗŀĪĺĬ
ĽŀĭŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25 ĕŀĚěŜŅĬĺĬĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮŐĸŃĶŅĵĚŅĬįĸĨƞŀĪňŗ
ĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶł 

 

6. ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

6.1ȮĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
ėĦŃ-ľĸńĔĽŌĨĶěńħĽĶĶĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃĚĭĮĶŃĴŅĦŏĚŇĬĶŅĵœħƟȮŏıŊŗŀěńħĞŊŘŀĨŜŅĶŅĽŊŗŀĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬ őĽĨĪńĻĬŌĮĔĶĦƢŐĸŃĺńĽħŋėĶŋĳńĦĤƢėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏıňĵĚıŀȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ĝńŘĬŏĶňĵĬŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 

6.2ȮĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
1) ľĬńĚĽŊŀ-ĨŜŅĶŅ 
2) ĺŅĶĽŅĶ 
3) ĽŊŗŀĔŅĶŏĶňĵĬĶŌƟ 
4) ėĶŋĳńĦĤƢ 
5) ģŅĬĕƟŀĴŌĸŀŇŏĸėĪĶŀĬŇĔĽƢ 
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6.3ȮĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
1) ĴňėĦŃĔĶĶĴĔŅĶĺŅĚŐįĬěńħľŅŐĸŃĨŇħĨŅĴĔŅĶŒĝƟĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
2) ŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬŏĽĬŀĶŅĵĝŊŗŀľĬńĚĽŊŀĽŊŗŀŐĸŃĨŜŅĶŅœĮĵńĚėĦŃĔĶĶĴĔŅĶ 
3) ěńħĽĶĶĚĭĮĶŃĴŅĦ 

6.4ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĶŌƟ 
1) ĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀěŅĔįŌƟĽŀĬȮįŌƟŏĶňĵĬŐĸŃĭŋėĸŅĔĶĪňŗŏĔňŗĵĺĕƟŀĚ 
2) ěńħĶŃĭĭĨŇħĨŅĴĔŅĶŒĝƟĪĶńıĵŅĔĶŏıŊŗŀŏĮƦĬĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĮĶŃŏĴŇĬ 
 
 

 

7. ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ(Key Performance Indicators) 
5,/ ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&ĶŃħńĭĮĶŇĠĠŅőĪ' 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 ĮƖĪňŗȮ5 
1)  ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶ 
ŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮȮŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅ
ĸŃȮ0ȮėĶńŘĚȮőħĵĨƟŀĚĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

³ ³ ³ ³ ³ 

2)  ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň' ³ ³ ³ ³ ³ 

3)  ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮȮ
ĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ
ŒľƟėĶĭĪŋĔĺŇĝŅ 

³ ³ ³ ³ ³ 

4)  ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶ
ĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮĴėŀ,4ȮĳŅĵŒĬ1.ȮĺńĬȮ
ľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

³ ³ ³ ³ ³ 

5)  ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴĴľŅĺŇĪĵŅĸńĵ-ĽĳŅĺŇĝŅĝňı
ĔŜŅľĬħȮĳŅĵŒĬȮ4.ȮĺńĬľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ ³ ³ ³ ³ ³ 

6)  ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħ
ŒĬȮĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬ 
ŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

³ ³ ³ ³ ³ 

7)  ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ľĸńĔĽŌĨĶĮƖĪňŗįƞŅĬĴŅ 

³ ³ ³ ³ ³ 

8)  ŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ ³ ³ ³ ³ ³ 

9)  ŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ-ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵ³ ³ ³ ³ ³ 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 ĮƖĪňŗȮ5 

ĮƖĸŃȮ/ȮėĶńŘĚ 
10)  ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.
œħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃȮ/ȮėĶńŘĚ ³ ³ ³ ³ ³ 

11)  ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅı
ľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3/ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

 
 ³ ³ ³ ³ 

12)  ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞŏĜĸňŗĵȮœĴƞĬƟŀĵĔĺƞŅȮ1,3/Ȯ
ěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

  ³ ³ ³ 

įĸĔŅĶħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĪńŘĚľĴħŀĵŌƞŒĬŏĔĦĤƢħňĨƞŀŏĬŊŗŀĚȮ2 ĮƖĔŅĶĻŉĔļŅŏıŊŗŀĨŇħĨŅĴĔŅĶ
ħŜŅŏĬŇĬĔŅĶĨŅĴȮTQF ĨƞŀœĮȮĪńŘĚĬňŘŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįƞŅĬȮėŊŀȮĴňĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĕƟŀȮ1ů5 ŐĸŃŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 
ĕŀĚĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋœĺƟŒĬŐĨƞĸŃĮƖ 

 

5,2 ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&ĶŃħńĭĮĶŇĠĠŅŏŀĔ' 
ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 ĮƖĪňŗȮ5 

1)  ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀ
ĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ ³ ³ ³ ³ ³ 

2)  ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅȮ(ĩƟŅĴň) ³ ³ ³ ³ ³ 

3)  ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ(ĩƟŅĴň)  
ĨŅĴŐĭĭȮĴėŀ.3 ŐĸŃȮĴėŀ.4 ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅ
ŒľƟėĶĭĪŋĔĺŇĝŅ 

³ ³ ³ ³ ³ 

4)  ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶ
ĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ(ĩƟŅĴň) ĨŅĴŐĭĭȮĴėŀ.5 ŐĸŃȮĴėŀ.6 ĳŅĵŒĬȮ30 ĺńĬȮ
ľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

³ ³ ³ ³ ³ 

5)  ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ.7 ĳŅĵŒĬȮ60 ĺńĬ
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ ³ ³ ³ ³ ³ 

6)  ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħ
ŒĬȮĴėŀ.3 ŐĸŃĴėŀ.4 (ĩƟŅĴň) ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25 ĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞ
ĸŃĮƖĔŅĶĻŉĔļŅ 

³ ³ ³ ³ ³ 

7)  ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚȮĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ.7  ĮƖĪňŗŐĸƟĺ ³ ³ ³ ³ ³ 

8)  ŀŅěŅĶĵƢŒľĴƞȮ(ĩƟŅĴň) ĪŋĔėĬœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ ³ ³ ³ ³ ³ 

9)  ŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ/ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵ
ĮƖĸŃȮ1 ėĶńŘĚ ³ ³ ³ ³ ³ 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 ĮƖĪňŗȮ5 

10)  ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ œħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ
ŐĸŃ/ľĶŊŀĺŇĝŅĝňıœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ50 ĨƞŀĮƖ ³ ³ ³ ³ ³ 

11)  ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅı
ľĸńĔĽŌĨĶŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ3.5 ěŅĔėŃŐĬĬŏĨŖĴȮ5.0 

  ³ ³ ³ 

12)  ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ3.5 
ěŅĔėŃŐĬĬŏĨŖĴȮ5.0 

   ³ ³ 

įĸĔŅĶħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĪńŘĚľĴħŀĵŌƞŒĬŏĔĦĤƢħňĨƞŀŏĬŊŗŀĚȮ2 ĮƖĔŅĶĻŉĔļŅŏıŊŗŀĨŇħĨŅĴĔŅĶ
ħŜŅŏĬŇĬĔŅĶĨŅĴȮTQF ĨƞŀœĮȮĪńŘĚĬňŘŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįƞŅĬȮėŊŀȮĴňĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĕƟŀȮ1ů5 ŐĸŃŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 
ĕŀĚĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋœĺƟŒĬŐĨƞĸŃĮƖ 

 
 
 

 

ľĴĺħĪňŗȮ8. ĔŅĶĮĶŃŏĴŇĬȮŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

1. ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

1.1 ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬȮ 
1) ĮĶŃŏĴŇĬĶŅĵĺŇĝŅȮőħĵĬńĔĻŉĔļŅ 
2) ĮĶŃŏĴŇĬőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮľĶŊŀėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĪňŗŐĨƞĚĨńŘĚőħĵĳŅėĺŇĝŅ 
3) ĮĶŃŏĴŇĬěŅĔįĸĔŅĶŏĶňĵĬŐĸŃįĸĔŅĶĪŜŅĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅȮ 
4) ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĬŜŅŏĽĬŀȮĔŅĶĞńĔĩŅĴŐĸŃĔŅĶĨŀĭėŜŅĩŅĴŒĬĝńŘĬŏĶňĵĬ 
5) ĮĶŃŏĴŇĬěŅĔįĸĚŅĬĨňıŇĴıƢȮĪńŘĚħƟŅĬěŜŅĬĺĬŐĸŃėŋĦĳŅıĨƞŀěŜŅĬĺĬĬńĔĻŉĔļŅ 

1.2 ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬȮ 
1) ĬńĔĻŉĔļŅĮĶŃŏĴŇĬŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅ 
2) ĮĶŃŏĴŇĬőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮľĶŊŀėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĪňŗŐĨƞĚĨńŘĚőħĵĳŅėĺŇĝŅ 

2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

1) ĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĮƖĬńŘĬŕ 
2) ĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
3) ĮĶŃŏĴŇĬľĸńĔĽŌĨĶőħĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵĬŀĔ 
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3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ  

    ėĦŃĔĶĶĴĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬȮħŜŅŏĬŇĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĨńĺĭƞĚĝňŘȮ(Key Performance 
Indicators) ŒĬľĴĺħĪňŗȮ7 ĕƟŀȮ7  

4. ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮ 

1) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěńħĪŜŅĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶ 
2) ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮěńħĮĶŃĝŋĴȮĽńĴĴĬŅȮŏıŊŗŀĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŅĚŐįĬĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶȮŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬ 

3) ŏĝŇĠįŌƟĪĶĚėŋĦĺŋĥŇıŇěŅĶĦŅŐĸŃŒľƟĕƟŀŏĽĬŀŐĬŃŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬ 
4) ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬ ĨŅĴįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĕƟŀŐĬŃĬŜŅ 

 
 
 
 
 

ĳŅėįĬĺĔȮĔ 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

 

1. ĔŅĶĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ŒĝƟőėĶĚĽĶƟŅĚŏħŇĴ 

 

2. ĔŅĶŏĮĶňĵĭŏĪňĵĭľĸńĔĔŅĶŐĸŃŏľĨŋįĸȮĮĶńĝĠŅȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

ĮĶńĝĠŅ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮ

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĴŋƞĚįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶ
ĴľŅĭńĦĤŇĨĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĶŌƟěńĔ
ĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠȮŏĮƦĬįŌƟĬŜŅ
ĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĴŅĶĩįĸŇĨĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅı
ŐĸŃĽŅĴŅĶĩĬŜŅœĮŒĝƟĚŅĬœħƟěĶŇĚŏĮƦĬĪňŗĵŀĴĶńĭȮ
ıĶƟŀĴĪńŘĚŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃŏŀŊŘŀ

ĮĶńĝĠŅ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮ

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮĴŋƞĚįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶ
ĴľŅĭńĦĤŇĨĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮĶŌƟěńĔ
ĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠȮŏĮƦĬįŌƟĬŜŅ
ĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĴŅĶĩįĸŇĨĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅı
ŐĸŃĽŅĴŅĶĩĬŜŅœĮŒĝƟĚŅĬœħƟěĶŇĚŏĮƦĬĪňŗĵŀĴĶńĭȮȮȮȮ
ıĶƟŀĴĪńŘĚŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃŏŀŊŘŀ
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ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
ŀŅĪĶĨƞŀĽńĚėĴȮ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅ ĴňŏĮƚŅľĴŅĵŏıŊŗŀįĸŇĨĬńĔĺŇěńĵ
ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠĕńŘĬĽŌĚȮŏĮƦĬįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶĪňŗ
ĽŅĴŅĶĩįĸŇĨĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıŐĸŃĽŅĴŅĶĩ
ĬŜŅœĮŒĝƟĚŅĬœħƟěĶŇĚȮŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸ
ŐĸŃŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃĴňėĺŅĴėŇħ
ĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢ 

ŀŅĪĶĨƞŀĽńĚėĴȮ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ

ĺŇĻĺĔĶĶĴœĲĲƚŅ ĴňŏĮƚŅľĴŅĵŏıŊŗŀįĸŇĨĬńĔĺŇěńĵ
ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠĕńŘĬĽŌĚȮŏĮƦĬįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶĪňŗ
ĽŅĴŅĶĩįĸŇĨĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıŐĸŃĽŅĴŅĶĩ
ĬŜŅœĮŒĝƟĚŅĬœħƟěĶŇĚȮŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸ
ŐĸŃŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃĴňėĺŅĴėŇħ
ĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢ 

 
 
 
 
 
 
 

ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

ėĺŅĴĽŜŅėńĠ 
- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĝŋĴĝĬŒĬħƟŅĬĔŅĶıńĥĬŅŏıŇŗĴĮĶŃĽŇĪīŇĳŅı
ĕŀĚįĸįĸŇĨĪŅĚħƟŅĬŏĔļĨĶĔĶĶĴȮħƟĺĵĚŅĬ
ĮĶŃĵŋĔĨƢĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮŏĝƞĬȮ
ŏėĶŊŗŀĚŒľƟĬŘŜŅıŊĝŀńěĜĶŇĵŃȮŏėĶŊŗŀĚėńħŐĵĔĴńĚėŋħȮ
ŏėĶŊŗŀĚĺńħėĸŀőĶĲƕĸħƢȮȮĶŃĭĭŏİƚŅĶŃĺńĚŐĸŃ
ėĺĭėŋĴĪŅĚĔŅĶŏĔļĨĶȮŏĮƦĬĨƟĬȮȮ 

- ľĸńĔĽŌĨĶĬňŘĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅėŋĦĳŅı
ĝňĺŇĨĕŀĚĮĶŃĝŅĝĬŒĬħƟŅĬĽŇŗĚŀŜŅĬĺĵėĺŅĴ
ĽŃħĺĔȮŏĝƞĬȮĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶĪňŗĽŃħĺĔĕŉŘĬȮȮ
ĔŅĶĴňĶŃĭĭŏİƚŅĶŃĺńĚŐĸŃŏĨŊŀĬĳńĵŀńĨőĬĴńĨŇȮ
ĭƟŅĬŀńěĜĶŇĵŃĽŜŅľĶńĭįŌƟĽŌĚŀŅĵŋŐĸŃįŌƟıŇĔŅĶȮ
ŀŋĮĔĶĦƢĪŅĚĔŅĶŐıĪĵƢĽŜŅľĶńĭĲƘƨĬĲŌįŌƟĮƙĺĵȮȮ
ĔŅĶěĶŅěĶŀńěĜĶŇĵŃȮȮĶŃĭĭœĲĲƚŅĽŜŅľĶńĭ

ėĺŅĴĽŜŅėńĠ 
- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĝŋĴĝĬŒĬħƟŅĬĔŅĶıńĥĬŅŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚ
įĸįĸŇĨĪŅĚħƟŅĬŏĔļĨĶĔĶĶĴȮħƟĺĵĚŅĬĮĶŃĵŋĔĨƢ
ĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮŏĝƞĬȮŏėĶŊŗŀĚŒľƟĬŘŜŅ
ıŊĝŀńěĜĶŇĵŃȮŏėĶŊŗŀĚėńħŐĵĔĴńĚėŋħȮŏėĶŊŗŀĚĺńħ
ėĸŀőĶĲƕĸĸƢȮȮĶŃĭĭŏİƚŅĶŃĺńĚŐĸŃėĺĭėŋĴĪŅĚĔŅĶ
ŏĔļĨĶȮŏĮƦĬĨƟĬȮȮ 

- ľĸńĔĽŌĨĶĬňŘĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅėŋĦĳŅı
ĝňĺŇĨĕŀĚĮĶŃĝŅĝĬŒĬħƟŅĬĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔȮ
ŏĝƞĬȮĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶĪňŗĽŃħĺĔĕŉŘĬȮȮĔŅĶĴňĶŃĭĭ
ŏİƚŅĶŃĺńĚŐĸŃŏĨŊŀĬĳńĵŀńĨőĬĴńĨŇȮĭƟŅĬŀńěĜĶŇĵŃ
ĽŜŅľĶńĭįŌƟĽŌĚŀŅĵŋŐĸŃįŌƟıŇĔŅĶȮŀŋĮĔĶĦƢĪŅĚ
ĔŅĶŐıĪĵƢĽŜŅľĶńĭĲƘƨĬĲŌįŌƟĮƙĺĵȮȮĔŅĶěĶŅěĶŀńěĜĶŇĵŃȮȮ
ĶŃĭĭœĲĲƚŅĽŜŅľĶńĭıĸńĚĚŅĬĪŅĚŏĸŊŀĔȮŏĮƦĬĨƟĬ 
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ıĸńĚĚŅĬĪŅĚŏĸŊŀĔȮŏĮƦĬĨƟĬ 
- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĨŀĭĽĬŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĪŅĚħƟŅĬĽńĚėĴȮŏĻĶļģĔŇěȮŒĬĔŅĶĽĶƟŅĚĭŋėĸŅĔĶ
ĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚĺŇĝŅĔŅĶĽŌĚȮȮŏıŊŗŀ
ĽĬńĭĽĬŋĬŀŋĨĽŅľĔĶĶĴħƟŅĬĨƞŅĚȮŕȮȮŒĬĔŅĶıńĥĬŅ
ĮĶŃŏĪĻŒľƟŏĪƞŅĪńĬĔńĭĬŅĬŅŀŅĶĵĮĶŃŏĪĻȮȮȮȮ 

- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩŐĔƟĮƤĠľŅėĺŅĴĕŅħŐėĸĬ
ĕŀĚĭŋėĸŅĔĶŒĬĺŇĝŅĝňıĺŇĻĺĔĶĶĴœĲĲƚŅĔŜŅĸńĚȮ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮőĪĶėĴĬŅėĴȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃȮ
ĺŇĻĺĔĶĶĴĝňĺĔŅĶŐıĪĵƢ 

- ľĸńĔĽŌĨĶĬňŘĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅĬńĔĺŇěńĵŐĸŃ
ĚŅĬĺŇěńĵŏıŊŗŀŀŋĨĽŅľĔĶĶĴŒĬĔŅĶŏıŇŗĴĻńĔĵĳŅıŐĸŃ
ĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĸŇĨȮĔŅĶŐĕƞĚĕńĬȮĨĸŀħěĬ
ĔŅĶĽĶƟŅĚĽĶĶėƢȮįĸŇĨĳńĦĤƢŒľĴƞȮŏĝƞĬȮŀŋĨĽľŅĔĶĶĴ
ŁŅĶƢħħŇĽĔƢœħĶƢĲȮŀŋĨĽŅľĔĶĶĴĽĴŀĚĔĸİƤĚĨńĺȮ
ŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢĶĩĵĬĨƢȮŏĮƦĬĨƟĬ 

- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĨŀĭĽĬŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĪŅĚħƟŅĬĽńĚėĴȮŏĻĶļģĔŇěȮŒĬĔŅĶĽĶƟŅĚĭŋėĸŅĔĶĪňŗĴň
ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĪŅĚĺŇĝŅĔŅĶĽŌĚȮȮŏıŊŗŀĽĬńĭĽĬŋĬ
ŀŋĨĽŅľĔĶĶĴħƟŅĬĨƞŅĚȮŕȮȮŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻŒľƟŏĪƞŅĪńĬ
ĔńĭĬŅĬŅŀŅĶĵĮĶŃŏĪĻȮȮȮȮ 

- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩŐĔƟĮƤĠľŅėĺŅĴĕŅħŐėĸĬĕŀĚ
ĭŋėĸŅĔĶŒĬĺŇĝŅĝňıĺŇĻĺĔĶĶĴœĲĲƚŅĔŜŅĸńĚȮ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮőĪĶėĴĬŅėĴȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃ
ĺŇĻĺĔĶĶĴĝňĺĔŅĶŐıĪĵƢ 

 

ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

ĺńĨĩŋĮĶŃĽĚėƢȮ 
1) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟ
ħƟĺĵĨĬŏŀĚȮĶŌƟěńĔĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚ
ŏĝňŗĵĺĝŅĠȮȮ 

2) ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨŒľƟŏĮƦĬĬńĔĺŇĝŅĔŅĶĕńŘĬ
ĽŌĚĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃŒĬĔŅĶĪŜŅĺŇěńĵ 

3) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃĮĶńĝĠŅ
ħŋļġňĭńĦĤŇĨŒľƟŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸŐĸŃ
ŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴŐĸŃĴňėĺŅĴėŇħĶŇŏĶŇŗĴ
ĽĶƟŅĚĽĶĶėƢ 

ĺńĨĩŋĮĶŃĽĚėƢȮ 
1) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮȮĔŅĶĺŇŏėĶŅŃľƢȮŐĸŃĮĶŃĵŋĔĨƢ
œħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠȮȮ 

2) ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨŒľƟŏĮƦĬĬńĔĺŇĝŅĔŅĶ
ĕńŘĬĽŌĚĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃĪŅĚ
ĮƤĠĠŅŒĬĔŅĶĪŜŅĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭ 

3) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃ
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨŒľƟŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭ
ĽŅĔĸŐĸŃŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴň
ėĺŅĴŏĽňĵĽĸŃŐĸŃŀŋĪŇĻĨĬŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚ
ĽńĚėĴ 

4) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃ
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĨĶŃľĬńĔĩŉĚėĺŅĴ
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ĶńĭįŇħĝŀĭĕŀĚĨĬŏŀĚȮĺŅĚĨńĺœħƟŏľĴŅŃĽĴĔńĭ
ĭĪĭŅĪľĬƟŅĪňŗȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬ
ŒĬŀĚėƢĔĶȮŐĸŃĔńĭĭŋėĸĪńŗĺœĮ 

5) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃ
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮŐĸŃĴňĺŇěŅĶĠŅĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴ 

 
 
 
 
 
 
 
 
 
 

3. ĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅ 
ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

ĶŅĵĺŇĝŅĽńĴĴĬŅ ĶŅĵĺŇĝŅĽńĴĴĬŅ 
212-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ (4) 

ėĚŏħŇĴ 
212-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ (6) 
ĶŅĵĺŇĝŅĭńĚėńĭ ĶŅĵĺŇĝŅĭńĚėńĭ 
212-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ &3) ėĚŏħŇĴ 
ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 

ŏıŇŗĴĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮ
ěŜŅĬĺĬȮ6 ľĬƞĺĵĔŇĨ 

 xxx-xxx ĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĬƟĬĪńĔļŃ
ĔŅĶŀƞŅĬ 

&3) 

xxx-xxx ĺŇĝŅĳŅļŅŀńĚĔķļĪňŗŏĬƟĬĪńĔļŃ
ĔŅĶŀƞŅĬ 

&3) 

ĶŅĵĺŇĝŅŏĸŊŀĔ 
&/'ȮĔĸŋƞĴĺŇĝŅœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 

ĶŅĵĺŇĝŅŏĸŊŀĔ 
&/'ȮĔĸŋƞĴĺŇĝŅœĲĲƚŅĔŜŅĸńĚŐĸŃŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚ 
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ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
212-510 ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸ

œĲĲƚŅ 
&3) 

ėĚŏħŇĴ 

212-511 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĪĝŇĚȮ1 (3) 
212-512 ėŀĬŏĺŀĶƢŏĨŀĶƢŐĭĭĽĺŇĪĝŇĚȮ2 (3) 
212-513 ŀŋĮĔĶĦƢĽŅĶĔŉŗĚĨńĺĬŜŅœĲĲƚŅ

ĔŜŅĸńĚ 
&3) 

212-514 ĶŃĭĭĕńĭŏėĸŊŗŀĬŐĭĭĮĶńĭ
ėĺŅĴŏĶŖĺ 

&3) 

212-515 ĺŇīňĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĲƚŅ
ĔŜŅĸńĚħƟĺĵĺŇīňĔŅĶĪŅĚ
ėŀĴıŇĺŏĨŀĶƢ 

&3) 

210-610 ŏĪėĬŇėĔŅĶŐĮĸĚĔŜŅĸńĚ
ŐĭĭĽĺŇĪĝŇĚĕńŘĬĽŌĚ 

(3) 

210-611 œħĬŅĴŇėőĴŏħĸŐĸŃĔŅĶėĺĭėŋĴ
ŏėĶŊŗŀĚěńĔĶĔĸœĲĲƚŅ 
 

(3) 

   
210-612 ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚĔńĭĔŅĶ

ĮĶŃĵŋĔĨƢŒĝƟĚŅĬħƟŅĬĶŃĭĭěƞŅĵ
ĔŜŅĸńĚœĲĲƚŅ 

(3) 

 ĮĶńĭĶľńĽĶŅĵĺŇĝŅŒľĴƞȮ4 ĶŅĵĺŇĝŅħńĚĬňŘ 
212-613 ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔŜŅĸńĚ &3) 210-516 ĔŅĶĮƚŀĚĔńĬĶŃĭĭœĲĲƚŅĔŜŅĸńĚ &3) 
210-781 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ1 
(3) 210-581 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ1 
(3) 

210-782 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ2 

(3) 210-582 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ2 

(3) 

210-783 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ3 

(3) 210-583 ľńĺĕƟŀıŇŏĻļŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ3 

(3) 

 ŏıŇŗĴĶŅĵĺŇĝŅŒľĴƞȮ4 ĶŅĵĺŇĝŅħńĚĬňŘ 
 210-517 ıĸńĚĚŅĬĪħŐĪĬŐĸŃĔŅĶįĸŇĨ

œĲĲƚŅŐĭĭĔŅĶĔĶŃěŅĵ 
&3) 
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ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
210-781 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃ

ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ1 
(3) 

210-782 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ2 

(3) 

210-783 ľńĺĕƟŀĕńŘĬĽŌĚŒĬœĲĲƚŅĔŜŅĸńĚŐĸŃ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ3 

(3) 

ĶŅĵĺŇĝŅŏĸŊŀĔ 
&0'ȮȮĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 

ĶŅĵĺŇĝŅŏĸŊŀĔ 
&0'ȮȮĔĸŋƞĴĺŇĝŅŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃĝňĺĔŅĶŐıĪĵƢ 

212-530 ĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢ
ĺĚěĶĶĺĴŐĭĭŐŀĬŃĸŀĔ 

&3)  
ėĚŏħŇĴ 

 
 
 
 
 

 

212-531 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭ
ŐŀĬŃĸŀĔĴŀĽĽŜŅľĶńĭĔŅĶ
ĮĶŃĴĺĸįĸĽńĠĠŅĦ 

&3) 

212-532 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸ
ħƟĺĵĳŅļŅĭĶĶĵŅĵ 

&3) 

212-533 ŏėĶŊŗŀĚĴŊŀĺńħĪŅĚĔŅĶŐıĪĵƢ &3) 
212-534 ŏĪėĬŇėĔŅĶĸħĪŀĬĽńĠĠŅĦ

ĶĭĔĺĬ 
&3) ėĚŏħŇĴ 

212-535 ĽńĠĠŅĦĶĭĔĺĬĪŅĚ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃĽńĠĠŅĦ
ŐĪĶĔĽŀħ 

&3) 

212-536 ĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢŐĸŃ 
ĝňĺĔĸĻŅĽĨĶƢ 

&3) 

212-537 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴ
ŐŀĬŃĸŀĔĽŜŅľĶńĭĝňĺĔŅĶŐıĪĵƢ 

&3) 

212-538 ĔŅĵŀŋĮĔĶĦƢĮĶŃĵŋĔĨƢŐĸŃ
ŀĺńĵĺŃŏĪňĵĴ 

&3) 

212-539 ĺĚěĶœĴőėĶŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ĽŜŅľĶńĭĵƞŅĬėĺŅĴĩňŗĺŇĪĵŋ 

(3) 

212-540 ŏĪėőĬőĸĵňĔŅĶĭńĬĪŉĔĕƟŀĴŌĸ (3) 
212-541 ĔŅĶŀŀĔŐĭĭĶŃĭĭĽĴŀĚĔĸ (3) 
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ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
İƤĚĨńĺ 

212-542 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴĽŜŅľĶńĭ
ĔŅĶĽŊŗŀĽŅĶĪŅĚŐĽĚ 

(3) 

212-543 ŏĞĬŏĞŀĶƢĽĴńĵŒľĴƞ (3) 
212-630 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴŐĭĭ

ŐŀĬŃĸŀĔĽĴńĵŒľĴƞ 
(3) 

212-631 ĔŅĶŀŀĔŐĭĭĺĚěĶĶĺĴħŇěŇĪńĸ
ŐĭĭŀŃĞŇĚőėĶĬńĽ 

(3) 

212-632 ŏĪėĬŇėĔŅĶĽńĚŏėĶŅŃľƢĺĚěĶĶĺĴ
ħŇěŇĪńĸĶŃħńĭĽŌĚ 

(3) 

   ĮĶńĭĶľńĽĶŅĵĺŇĝŅŒľĴƞȮ3 ĶŅĵĺŇĝŅħńĚĬňŘ 
212-784 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ

ŐĸŃĝňĺĔŅĶŐıĪĵƢ 1 
(3) 210-584 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ

ŐĸŃĝňĺĔŅĶŐıĪĵƢȮ1 
 

(3) 

212-785 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ŐĸŃĝňĺĔŅĶŐıĪĵƢ 2 

(3) 210-585 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ŐĸŃĝňĺĔŅĶŐıĪĵƢȮ2 

(3) 

212-786 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ŐĸŃĝňĺĔŅĶŐıĪĵƢ 3 

(3) 210-586 ľńĺĕƟŀıŇŏĻļŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ŐĸŃĝňĺĔŅĶŐıĪĵƢȮ3 

(3) 

 ŏıŇŗĴĶŅĵĺŇĝŅŒľĴƞȮ4 ĶŅĵĺŇĝŅħńĚĬňŘ 
 210-544 ĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴ

ŐĭĭħŇěŇĪńĸħƟĺĵŏŀĲıňěňŏŀ 
(3) 

210-784 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ŐĸŃĝňĺĔŅĶŐıĪĵƢ 1 

(3) 

210-785 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ŐĸŃĝňĺĔŅĶŐıĪĵƢ 2 

(3) 

210-786 ľńĺĕƟŀĕńŘĬĽŌĚŒĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ
ŐĸŃĝňĺĔŅĶŐıĪĵƢ 3 

(3) 
 

(3'Ȯ ĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃ 
ĔŅĶĽŊŗŀĽŅĶ 

(3'Ȯ ĔĸŋƞĴĺŇĝŅĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĸŃ 
ĔŅĶĽŊŗŀĽŅĶ 

212-550 ŏĺĲŏĸĨŐĸŃĔŅĶĮĶŃĴĺĸįĸ
ĽńĠĠŅĦ 

&1' 
ėĚŏħŇĴ 
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ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
212-551 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸ

ŏĺĸŅěĶŇĚȮ 
&1' 

212-552 ĔŅĶĮĶŃĴĺĸĳŅıŏĝŇĚħŇěŇĪńĸ &1' 
212-553 ĔŅĶĮĶŃĴĺĸŏĽňĵĚŏĝŇĚħŇěŇĪńĸ &1' 
212-554 ĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵĽĴńĵŒľĴƞ &1' 

 ĮĶńĭĝŊŗŀĶŅĵĺŇĝŅȮ2 ĶŅĵĺŇĝŅħńĚĬňŘ 
212-555 őĮĶőĨėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ &1' 210-555 őıĶőĨėŀĸŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ &1' 
212-556 ŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶĕƟŀĴŌĸŏėĸŊŗŀĬĪňŗ

ŐĭĭœĶƟĽŅĵ 
&1' 210-556 ŏėĶŊŀĕƞŅĵĭĶŀħŐĭĬħƢœĶƟĽŅĵ

ŏėĸŊŗŀĬĪňŗ 
&1' 

212-557 ĔŅĶėŜŅĬĺĦŐĸŃĶŃŏĭňĵĭĺŇīňŏĝŇĚ
ĨńĺŏĸĕŒĬĚŅĬĺŇĻĺĔĶĶĴ 

&1' 

ėĚŏħŇĴ 

212-558 ĔŅĶĶńĔļŅėĺŅĴĮĸŀħĳńĵĕƟŀĴŌĸ
ŐĸŃĺŇĪĵŅĔŅĶĶľńĽĸńĭ 

&1' 

212-559 ŏėĶŊŀĕƞŅĵŐŀƠħŁŀėŐĸŃ
ŏĞĬŏĞŀĶƢœĶƟĽŅĵ 
 

&1' 

   
212-560 ĶŃĭĭėĺĭėŋĴŏĝŇĚħŇěŇĪńĸ

ĮĶŃĵŋĔĨƢ 
&1' 

212-561 ĔŅĶŀŀĔŐĭĭĽŅĵŀŅĔŅĻ
ĽĴńĵŒľĴƞ 

&1' 

212-562 ĺŇĻĺĔĶĶĴėĸŊŗĬŐĴƞŏľĸŖĔœĲĲƚŅ &1' 
212-650 ĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦŐĭĭ

ĮĶńĭĨńĺ 
&1' 

ėĚŏħŇĴ 

212-651 ĔŅĶŀŀĔŐĭĭőėĶĚĕƞŅĵ
ĮĶŃĽŅĪŐĸŃĔŅĶėĺĭėŋĴŐĭĭ
ĲƤĞĞňĸŀěŇĔȮ 

(3) 

212-652 ĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚĶŃĭĭ &1' 
212-653 ĔŅĶĺŇŏėĶŅŃľƢĽńĠĠŅĦ 

ŐĶĬħŀĴ 
&1' 

212-654 ĪķļġňĽĬŏĪĻ &1' 
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ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
212-655 ĔŅĶĽŊŗŀĽŅĶŐĭĭħŇěŇĪńĸĪńĬĽĴńĵ &1' 
212-656 ĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃĽŜŅľĶńĭ

ŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ 
&1' 

 ĮĶńĭĶľńĽĶŅĵĺŇĝŅŒľĴƞȮ3 ĶŅĵĺŇĝŅħńĚĬňŘ 
212-787 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸ

ĽńĠĠŅĦħŇěŇĪńĸŐĸŃ 
ĔŅĶĽŊŗŀĽŅĶȮ/ 

&1' 210-587 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸ
ĽńĠĠŅĦħŇěŇĪńĸŐĸŃ 
ĔŅĶĽŊŗŀĽŅĶȮ/ 

&1' 

212-788 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸ
ĽńĠĠŅĦħŇěŇĪńĸŐĸŃ 
ĔŅĶĽŊŗŀĽŅĶȮ2 

&1' 210-588 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸ
ĽńĠĠŅĦħŇěŇĪńĸŐĸŃ 
ĔŅĶĽŊŗŀĽŅĶȮ2 

&1' 

212-789 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸ
ĽńĠĠŅĦħŇěŇĪńĸŐĸŃ 
ĔŅĶĽŊŗŀĽŅĶȮ3 

&1' 210-589 ľńĺĕƟŀıŇŏĻļŒĬĔŅĶĮĶŃĴĺĸįĸ
ĽńĠĠŅĦħŇěŇĪńĸŐĸŃ 
ĔŅĶĽŊŗŀĽŅĶȮ3 

&1' 

 ŏıŇŗĴĶŅĵĺŇĝŅŒľĴƞȮ7 ĶŅĵĺŇĝŅħńĚĬňŘ 
 210-563 ĶŃĭĭėĺĭėŋĴŏĝŇĚŏĽƟĬ &1' 

210-564 ĔŅĶĶŌƟěŜŅĶŌĮŐĭĭ &1' 
0/.-343 ĶŃĭĭŏĝŇĚŏľĨŋĔŅĶĦƢœĴƞĨƞŀŏĬŊŗŀĚ &1' 
210-566 ĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŏĝŇĚ

ĮĶŃĵŋĔĨƢ 
&1' 

210-567 ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢ &1' 
210-787 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸ

ĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮ
1 

&1' 

210-788 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸ
ĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮ
2 

&1' 

210-789 ľńĺĕƟŀĕńŘĬĽŌĚŒĬĔŅĶĮĶŃĴĺĸįĸ
ĽńĠĠŅĦħŇěŇĪńĸŐĸŃĔŅĶĽŊŗŀĽŅĶȮ
3 

&1' 

&4'ȮȮĔĸŋƞĴĺŇĝŅŀŊŗĬŕ  
212-592 ĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬĚŅĬĺŇěńĵ (3) ėĚŏħŇĴ 
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ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
   ŏıŇŗĴĶŅĵĺŇĝŅŒľĴƞȮ1 ĶŅĵĺŇĝŅħńĚĬňŘ 
   210-790 ĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃ &1' 

ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
0/2-800 ĺŇĪĵŅĬŇıĬīƢ &18' ėĚŏħŇĴ 
0/2-6./ ĺŇĪĵŅĬŇıĬīƢ &14' 
ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅŏŀĔ 
0/2-900 ĺŇĪĵŅĬŇıĬīƢ &48' ėĚŏħŇĴ 
0/2-9./ ĺŇĪĵŅĬŇıĬīƢ &14' 

 

 

4,ȮȮĔŅĶĮĶńĭĮĶŋĚŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 
ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ     

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮȮŐĸŃ 

- ĻŉĔļŅĶŅĵĚŅĬĺŇĝŅėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮ
ŐĸŃĴňėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕŀĚĶŅĵĺŇĝŅ
ĨŅĴľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4.00  
ŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔ
ŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚ
ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃ
ĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮȮŐĸŃ 

- ĬńĔĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔ1  ĨƟŀĚĴňįĸĚŅĬĺŇěńĵ
œħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĪňŗ
ĴňĴŅĨĶģŅĬŒĬĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ
1 ĜĭńĭȮŐĸŃĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀ
ĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮ
ľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇœĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚ 
 
 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ     

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮȮŐĸŃ 

- ĻŉĔļŅĶŅĵĚŅĬĺŇĝŅėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮ
ŐĸŃĴňėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕŀĚĶŅĵĺŇĝŅ
ĨŅĴľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4.00  
ŐĸŃ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔ
ŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚ
ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃ
ĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢȮȮȮŐĸŃ 

- ĬńĔĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔ1  ĨƟŀĚĴňįĸĚŅĬ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚ
œħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮŏĶŊŗŀĚȮȮľĸńĔŏĔĦĤƢ
ĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶ
ŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
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ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

 
 
 
 

- ĬńĔĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔ2 ĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵ
ŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶ
ĶŃħńĭĝŅĨŇȮľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇœĴƞĬƟŀĵĔĺƞŅȮ1 
ėĶńŘĚȮľĶŊŀįĸĚŅĬœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞŒĬ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĪňŗĴňĴŅĨĶģŅĬŒĬĶŃħńĭĝŅĨŇȮ
ľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇȮ 

 
 
 
 
 
 

- ŏĔĦĤƢŀŊŗĬŕȮŒľƟȮȮŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ŐĸŃĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀ
ĪňŗĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇȮľĶŊŀĶŃħńĭ
ĬŅĬŅĝŅĨŇœĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚ 
 

- ĬńĔĻŉĔļŅŐįĬȮĔȮŐĭĭȮĔ2 ĨƟŀĚĴňįĸĚŅĬ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚ
œħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮŏĶŊŗŀĚȮȮľĸńĔŏĔĦĤƢ
ĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶ
ŏįĵŐıĶƞȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮľĶŊŀĬŜŅŏĽĬŀĨƞŀ
ĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶőħĵĭĪėĺŅĴĪňŗĬŜŅŏĽĬŀĜĭńĭ
ĽĴĭŌĶĦƢȮȮ&Full  Paper)  œħƟĶńĭĔŅĶĨňıŇĴıƢŒĬ
ĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮȮ
&Proceedings)  ħńĚĔĸƞŅĺ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟȮȮŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2556 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮȮŐĸŃ 

- ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying 
Examination) ŐĸŃ 

- ĻŉĔļŅĶŅĵĚŅĬĺŇĝŅėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮ
ŐĸŃĴňėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕŀĚĶŅĵĺŇĝŅ
ĨŅĴľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4.00  
ŐĸŃ 

- ĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭ
ĬŅĬŅĝŅĨŇœĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŐĸŃ 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ         

- ĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮȮŐĸŃ 

- ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ(Qualifying 
Examination) ŐĸŃ 

- ĻŉĔļŅĶŅĵĚŅĬĺŇĝŅėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮ
ŐĸŃĴňėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕŀĚĶŅĵĺŇĝŅ
ĨŅĴľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅȮ3.00 ěŅĔĶŃĭĭȮ4.00  
ŐĸŃ 

- ĨƟŀĚŏĽĬŀįĸĚŅĬĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢĨƞŀĪňŗ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭ
ĬŅĬŅĝŅĨŇœĴƞĬƟŀĵĔĺƞŅȮ1 ėĶńŘĚȮŐĸŃ 
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ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔ
ŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚ
ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃ
ĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ŐĸŃ 

- įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬœħƟĶńĭ
ĔŅĶĨňıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĪňŗĴň
ĴŅĨĶģŅĬŒĬĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňėĦŃĔĶĶĴĔŅĶ
ĪĭĪĺĬŐĸŃŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮĞŉŗĚėĦŃĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃœħƟŒľƟėĺŅĴŏľŖĬĝŀĭœĴƞ
ĬƟŀĵĔĺƞŅȮ1ȮŏĶŊŗŀĚȮŐĸŃ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- ŏĽĬŀĺŇĪĵŅĬŇıĬīƢŐĸŃĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔ
ŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵőħĵėĦŃĔĶĶĴĔŅĶĞŉŗĚ
ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵŒĬŐĸŃ
ĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ ŐĸŃ 

- ĬńĔĻŉĔļŅŐĭĭȮ1.1 ĪńŘĚŐĭĭĮĶŇĠĠŅŏıňĵĚ
ĽŅĕŅĺŇĝŅŏħňĵĺŐĸŃĪĺŇĮĶŇĠĠŅ ĨƟŀĚĴňĽŜŅľĶńĭ
įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢ
œħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀ
ĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮŏĶŊŗŀĚȮȮľĸńĔŏĔĦĤƢ
ĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶ
ŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮŀĵƞŅĚĬƟŀĵȮȮ2 Ȯ
ŏĶŊŗŀĚ ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb of 
Science (WOS) ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

- ĬńĔĻŉĔļŅŐĭĭȮ2.1 ĨƟŀĚĴňĽŜŅľĶńĭįĸĚŅĬ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢ
œħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅȮȮŏĶŊŗŀĚȮȮľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞ
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮŀĵƞŅĚĬƟŀĵȮȮ1ȮȮŏĶŊŗŀĚ ŐĸŃ
ĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb of Science 
(WOS)  

- ĬńĔĻŉĔļŅŐĭĭȮ2.2 ĨƟŀĚĴňĽŜŅľĶńĭįĸĚŅĬ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢ
œħƟĶńĭĔŅĶĨňıŇĴıƢȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀ
ĬŅĬŅĝŅĨŇĪňŗĴňėŋĦĳŅıĨŅĴĮĶŃĔŅĻȮ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮȮŏĶŊŗŀĚȮȮ



 
 

109 

ľĸńĔĽŌĨĶŏħŇĴ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 

 
 
 
 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟȮȮŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ĽŜŅľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮȮŀĵƞŅĚ
ĬƟŀĵȮȮ2 ȮŏĶŊŗŀĚ ŐĸŃĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮWeb 
of Science (WOS) ŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

- ŏĔĦĤƢŀŊŗĬȮŕȮŒľƟȮȮŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢĺƞŅħƟĺĵ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2556 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

ĳŅėįĬĺĔȮĕ 

1. ĨŅĶŅĚĽĶŋĮėĺŅĴĽŜŅėńĠ-ľĸńĔĔŅĶŐĸŃŏľĨŋįĸȮȮĮĶńĝĠŅȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
ėĺŅĴĽŜŅėńĠ-ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ ĮĶńĝĠŅ ĺńĨĩŋĮĶŃĽĚėƢ 

- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĨŀĭĽĬŀĚėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĝŋĴĝĬŒĬħƟŅĬĔŅĶıńĥĬŅŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıĕŀĚįĸįĸŇĨĪŅĚħƟŅĬ
ŏĔļĨĶĔĶĶĴȮħƟĺĵĚŅĬĮĶŃĵŋĔĨƢĚŅĬĺŇěńĵ
ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮŏĝƞĬȮŏėĶŊŗŀĚŒľƟĬŘŜŅ
ıŊĝŀńěĜĶŇĵŃȮŏėĶŊŗŀĚėńħŐĵĔĴńĚėŋħȮŏėĶŊŗŀĚĺńħ
ėĸŀőĶĲƕĸĸƢȮȮĶŃĭĭŏİƚŅĶŃĺńĚŐĸŃėĺĭėŋĴ
ĪŅĚĔŅĶŏĔļĨĶȮŏĮƦĬĨƟĬȮȮ 

- ľĸńĔĽŌĨĶĬňŘĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅ
ėŋĦĳŅıĝňĺŇĨĕŀĚĮĶŃĝŅĝĬŒĬħƟŅĬĽŇŗĚŀŜŅĬĺĵ
ėĺŅĴĽŃħĺĔȮŏĝƞĬȮĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶĪňŗ
ĽŃħĺĔĕŉŘĬȮȮĔŅĶĴňĶŃĭĭŏİƚŅĶŃĺńĚŐĸŃŏĨŊŀĬ
ĳńĵŀńĨőĬĴńĨŇȮĭƟŅĬŀńěĜĶŇĵŃĽŜŅľĶńĭįŌƟĽŌĚŀŅĵŋ
ŐĸŃįŌƟıŇĔŅĶȮŀŋĮĔĶĦƢĪŅĚĔŅĶŐıĪĵƢĽŜŅľĶńĭ
ĲƘƨĬĲŌįŌƟĮƙĺĵȮȮĔŅĶěĶŅěĶŀńěĜĶŇĵŃȮȮĶŃĭĭ

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶ
ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ
ĴŋƞĚįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ
ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮȮ
ĶŌƟěńĔĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚ
ŏĝňŗĵĺĝŅĠȮȮŏĮƦĬįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶĪňŗ
ĽŅĴŅĶĩįĸŇĨĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıŐĸŃ
ĽŅĴŅĶĩĬŜŅœĮŒĝƟĚŅĬœħƟěĶŇĚŏĮƦĬĪňŗ
ĵŀĴĶńĭȮȮȮȮıĶƟŀĴĪńŘĚŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŐĸŃŏŀŊŘŀŀŅĪĶĨƞŀĽńĚėĴȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ

6) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮȮĔŅĶ
ĺŇŏėĶŅŃľƢȮŐĸŃĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠȮȮ 

7) ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨŒľƟŏĮƦĬ
ĬńĔĺŇĝŅĔŅĶĕńŘĬĽŌĚĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃ
ĪńĔļŃĪŅĚĮƤĠĠŅŒĬĔŅĶĪŜŅĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭ 

8) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃ
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨŒľƟŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭ
ĽŅĔĸŐĸŃŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňėĺŅĴ
ŏĽňĵĽĸŃŐĸŃŀŋĪŇĻĨĬŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚĽńĚėĴ 

9) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃ
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĨĶŃľĬńĔĩŉĚėĺŅĴ
ĶńĭįŇħĝŀĭĕŀĚĨĬŏŀĚȮĺŅĚĨńĺœħƟŏľĴŅŃĽĴĔńĭ
ĭĪĭŅĪľĬƟŅĪňŗȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňĔńĭ



 
 

110 

ėĺŅĴĽŜŅėńĠ-ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ ĮĶńĝĠŅ ĺńĨĩŋĮĶŃĽĚėƢ 
œĲĲƚŅĽŜŅľĶńĭıĸńĚĚŅĬĪŅĚŏĸŊŀĔȮŏĮƦĬĨƟĬ 

- ľĸńĔĽŌĨĶĬňŘĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅ
ĬńĔĺŇěńĵŐĸŃĚŅĬĺŇěńĵŏıŊŗŀŀŋĨĽŅľĔĶĶĴŒĬĔŅĶ
ŏıŇŗĴĻńĔĵĳŅıŐĸŃĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
įĸŇĨȮĔŅĶŐĕƞĚĕńĬȮĨĸŀħěĬĔŅĶĽĶƟŅĚĽĶĶėƢȮ
įĸŇĨĳńĦĤƢŒľĴƞȮŏĝƞĬȮŀŋĨĽľŅĔĶĶĴŁŅĶƢħħŇĽĔƢ
œħĶƢĲȮŀŋĨĽŅľĔĶĶĴĽĴŀĚĔĸİƤĚĨńĺȮ
ŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢĶĩĵĬĨƢȮŏĮƦĬĨƟĬ 

- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩĨŀĭĽĬŀĚĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚħƟŅĬĽńĚėĴȮŏĻĶļģĔŇěȮŒĬ
ĔŅĶĽĶƟŅĚĭŋėĸŅĔĶĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ĪŅĚĺŇĝŅĔŅĶĽŌĚȮȮŏıŊŗŀĽĬńĭĽĬŋĬŀŋĨĽŅľĔĶĶĴ
ħƟŅĬĨƞŅĚȮŕȮȮŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻŒľƟŏĪƞŅĪńĬ
ĔńĭĬŅĬŅŀŅĶĵĮĶŃŏĪĻȮȮȮȮ 

- ľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩŐĔƟĮƤĠľŅėĺŅĴĕŅħ
ŐėĸĬĕŀĚĭŋėĸŅĔĶŒĬĺŇĝŅĝňı
ĺŇĻĺĔĶĶĴœĲĲƚŅĔŜŅĸńĚȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢĔŜŅĸńĚȮ
őĪĶėĴĬŅėĴȮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃĺŇĻĺĔĶĶĴ
ĝňĺĔŅĶŐıĪĵƢ 

ĺŇĻĺĔĶĶĴœĲĲƚŅȮĴňŏĮƚŅľĴŅĵŏıŊŗŀįĸŇĨĬńĔĺŇěńĵĪŅĚħƟŅĬ
ĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠĕńŘĬĽŌĚȮŏĮƦĬįŌƟĬŜŅĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĴŅĶĩįĸŇĨ
ĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıŐĸŃĽŅĴŅĶĩĬŜŅœĮŒĝƟĚŅĬœħƟěĶŇĚȮŏĮƦĬ
ĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸŐĸŃŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴȮ
ěĶŇĵīĶĶĴŐĸŃĴňėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢ 

įŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĔńĭĭŋėĸĪńŗĺœĮ 
10) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨŐĸŃ
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĴňĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮŐĸŃĴňĺŇěŅĶĠŅĦŒĬĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴ 
 

 
 
 
 

2. ĨŅĶŅĚŐĽħĚėĺŅĴĽŀħėĸƟŀĚĶŃľĺƞŅĚĺńĨĩŋĮĶŃĽĚėƢĔńĭĶŅĵĺŇĝŅȮ 
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ ĶŅĵĺŇĝŅĪňŗĽŀħėĸƟŀĚ ėŜŅŀīŇĭŅĵŏıŇŗĴŏĨŇĴ 

1) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅĪňŗĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮȮĔŅĶ
ĺŇŏėĶŅŃľƢȮŐĸŃĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚŏĝňŗĵĺĝŅĠȮȮ 

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 
210-800 ĺŇĪĵŅĬŇıĬīƢ 
210-801 ĺŇĪĵŅĬŇıĬīƢ 
210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 
210-xxx ĶŅĵĺŇĝŅŏĸŊŀĔ 

ĶŅĵĺŇĝŅĽńĴĴĬŅĴňěŋħĮĶŃĽĚėƢŏıŊŗŀŒľƟĬńĔĻŉĔļŅĨŇħ 
ĨŅĴĺŇĪĵŅĔŅĶŒľĴƞŕ ľĶŊŀĬŜŅŐĬĺėĺŅĴėŇħŒľĴƞŕ Īňŗ
ĪńĬĽĴńĵŐĸŃĴňĮĶŃőĵĝĬƢŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻĝŅĨŇȮ 
ĶĺĴĪńŘĚĬŜŅŀĚėƢėĺŅĴĶŌƟŒľĴƞĪňŗœħƟěŅĔįĸĔŅĶĺŇěńĵ ĬŜŅĴŅ
ŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĔĸŋƞĴĵƞŀĵŕ ŏıŊŗŀĔĶŃěŅĵėĺŅĴĶŌƟœĮĽŌƞįŌƟ
ĶƞĺĴĮĶŃĝŋĴŒľƟĴňĔŅĶĩĔĮƤĠľŅŐĸŃėĺŅĴėŇħŏľŖĬĶƞĺĴĔńĬȮȮ
ĞŉŗĚěŃŏĮƦĬĔŅĶĔƞŀŒľƟŏĔŇħėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢŐĸŃ
ĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶľĶŊŀĔŅĶĪŜŅĺŇěńĵĶƞĺĴĔńĬĶŃľĺƞŅĚ
ĔĸŋƞĴľĶŊŀĶŃľĺƞŅĚĬńĔĺŇĝŅĔŅĶĪňŗĴňėĺŅĴĽĬŒěĶƞĺĴĔńĬ
ĨƞŀœĮȮȮŐĸŃĶŃľĺƞŅĚĔŅĶĽńĴĴĬŅŀŅěŅĶĵƢįŌƟėĺĭėŋĴħŌŐĸ
ěŃĽŀħŐĪĶĔėŋĦīĶĶĴȮȮȮěĶŇĵīĶĶĴŒľƟĔńĭĬńĔĻŉĔļŅ
ıĶƟŀĴĔńĬœĮħƟĺĵ 
ĶŅĵĺŇĝŅĺŇĪĵŅĬŇıĬīƢĴňěŋħĮĶŃĽĚėƢŏıŊŗŀŒľƟĬńĔĻŉĔļŅ

œħƟėƟĬėĺƟŅĻŉĔļŅĪħĸŀĚŐĸŃĺŇěńĵŏıŊŗŀŒľƟœħƟĴŅĞŉŗĚŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞľĶŊŀŏĪėőĬőĸĵňŒľĴƞŕĪňŗėŅħĺƞŅěŃŏĮƦĬ
ĮĶŃőĵĝĬƢŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻĝŅĨŇŐĸŃĪƟŀĚĩŇŗĬ

2) ŏıŊŗŀįĸŇĨĮĶńĝĠŅħŋļġňĭńĦĤŇĨŒľƟŏĮƦĬ
ĬńĔĺŇĝŅĔŅĶĕńŘĬĽŌĚĪňŗĴňėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŐĸŃĪńĔļŃĪŅĚĮƤĠĠŅŒĬ
ĔŅĶĪŜŅĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭ 

210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 
210-900 ĺŇĪĵŅĬŇıĬīƢ 
210-901 ĺŇĪĵŅĬŇıĬīƢ 
210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 
210-xxx ĶŅĵĺŇĝŅŏĸŊŀĔ 

3) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ
ŐĸŃĮĶńĝĠŅħŋļġňĭńĦĤŇĨŒľƟŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸŐĸŃŏĮƦĬįŌƟĪňŗĴň
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňėĺŅĴŏĽňĵĽĸŃ
ŐĸŃŀŋĪŇĻĨĬŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚĽńĚėĴ 

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 
210-800 ĺŇĪĵŅĬŇıĬīƢ 
210-801 ĺŇĪĵŅĬŇıĬīƢ 
210-900 ĺŇĪĵŅĬŇıĬīƢ 
210-901 ĺŇĪĵŅĬŇıĬīƢ 
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210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ ĳŅėŒĨƟȮȮŐĸŃĬŜŅįĸĚŅĬĺŇěńĵœĮĽŌƞĳŅėŀŋĨĽŅľĔĶĶĴĔŅĶ
įĸŇĨŒĬŏĝŇĚıŅĦŇĝĵƢœħƟ 
ĶŅĵĺŇĝŅĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵĴňěŋħĮĶŃĽĚėƢŒľƟ

įŌƟŏĶňĵĬŏĕƟŅŒěľĸńĔĔŅĶĪŜŅĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃ
ĽŅĴŅĶĩĮĢŇĭńĨŇœħƟȮ 
ĶŅĵĺŇĝŅŏĸŊŀĔĴňěŋħĮĶŃĽĚėƢŏıŊŗŀŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĶŌƟ

ŒĬĻŅĽĨĶƢħƟŅĬĺŇĻĺĔĶĶĴœĲĲƚŅȮĽŅĴŅĶĩĬŜŅœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅőěĪĵƢĺŇěńĵŏıŊŗŀĺŇĪĵŅĬŇıĬīƢ
œħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

4) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ
ŐĸŃĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĨĶŃľĬńĔĩŉĚ
ėĺŅĴĶńĭįŇħĝŀĭĕŀĚĨĬŏŀĚȮĺŅĚĨńĺœħƟ
ŏľĴŅŃĽĴĔńĭĭĪĭŅĪľĬƟŅĪňŗȮĴňĴĬŋļĵĽńĴıńĬīƢ
ĪňŗħňĔńĭįŌƟĶƞĺĴĚŅĬŒĬŀĚėƢĔĶȮŐĸŃĔńĭȮȮĭŋėĸ
ĪńŗĺœĮ 

210-708 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅőĪ 
210-709 ĽńĴĴĬŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 
210-800 ĺŇĪĵŅĬŇıĬīƢ 
210-801 ĺŇĪĵŅĬŇıĬīƢ 
210-900 ĺŇĪĵŅĬŇıĬīƢ 
210-901 ĺŇĪĵŅĬŇıĬīƢ 
210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 

5) ŏıŊŗŀįĸŇĨĺŇĻĺĔĶĶĴĻŅĽĨĶĴľŅĭńĦĤŇĨ
ŐĸŃĮĶńĝĠŅħŋļġňĭńĦĤŇĨĪňŗĴňĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮŐĸŃĴňĺŇěŅĶĠŅĦŒĬ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶ
ĽŊŗŀĽŅĶĪňŗŏľĴŅŃĽĴ 

210-591 ĶŃŏĭňĵĭĺŇīňĺŇĪĵŅĔŅĶĺŇěńĵ 
210-xxx ĶŅĵĺŇĝŅŏĸŊŀĔ 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

ĳŅėįĬĺĔȮė 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇĔńĭĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 

 
ėĺŅĴŏľŖĬĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇ  ėĺŅĴŏľŖĬĔĶĶĴĔŅĶĶƞŅĚľĸńĔĽŌĨĶ 

ėĬĪňŗȮ1  
ĻŅĽĨĶŅěŅĶĵƢȮħĶ.őĔĽŇĬĪĶƢȮȮěŜŅĬĚœĪĵ 
ĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŀŇŏĸŖėĪĶŀĬŇĔĽƢŐĸŃőĪĶėĴĬŅėĴȮ 
ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
 
ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃ  
1. ĳŅıĶĺĴľĸńĔĽŌĨĶ 
ȮȮőħĵĶĺĴŏľŖĬħƟĺĵ 

2. ĮĶńĝĠŅŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

 
 

ŏľŖĬħƟĺĵĔńĭĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇȮ 
ĞŉŗĚŒĬĔŅĶĮĶńĭĮĶŋĚĬňŘľĸńĔĽŌĨĶœħƟĮĶńĭĮĶŋĚĨŅĴŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2558 
ŐĸŃœħƟĮĶńĭŏıŇŗĴĺŇĝŅĪňŗĪńĬĽĴńĵ 
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ŏľŖĬĽĴėĺĶŏıĶŅŃœĴƞŏĬƟĬħƟŅĬŒħħƟŅĬľĬŉŗĚŐĨƞĴň

ľĸńĔĔŅĶŒľƟħŋļġňĭńĦĤŇĨŐĸŃĴľŅĭńĦĤŇĨĴňĔŅĶ
ĺŇŏėĶŅŃľƢȮ ĺŇěńĵŐĸŃĽĶƟŅĚĬĺńĨĔĶĶĴȮ ĞŉŗĚŏĮƦĬıŊŘĬģŅĬ
ŒĝƟœħƟĪŋĔŏĺĸŅ 
3. őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ŏĬƟĬĪŜŅĺŇěńĵȮĞŉŗĚŏĮƦĬěŋħĪňŗħň 

4. ŐįĬĔŅĶĻŉĔļŅ 
ȮȮħňĴŅĔ 

5. ĶŅĵĺŇĝŅ 
ĴňĶŅĵĺŇĝŅŒľƟŏĸŊŀĔľĸŅĔľĸŅĵŐĸŃĪńĬĽĴńĵ 

6. ĕƟŀŏĽĬŀŐĬŃŀŊŗĬȮŕ 
ŏĮƦĬľĸńĔĽŌĨĶĪňŗħňȮĨŅĴĴŅĨĶģŅĬȮŐĸŃĪńĬĽĴńĵ 
 
 
 
 
 

 
ėĬĪňŗȮ2  
ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ.ȮŀĬŋĺńĥĬƢȮȮěŅĚĺĬŇĝŏĸŇĻ 
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴœĲĲƚŅȮ 
ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĽĩŅĭńĬŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅŏěƟŅėŋĦĪľŅĶ 
 
ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃ  
1. ĳŅıĶĺĴľĸńĔĽŌĨĶ 
ȮȮŏľŖĬħƟĺĵ 

2. ĮĶńĝĠŅŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
ȮŏľĴŅŃĽĴ 

3. őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ŏľĴŅŃĽĴ 

4. ŐįĬĔŅĶĻŉĔļŅ 
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ŏľĴŅŃĽĴ 

5. ĶŅĵĺŇĝŅ 
ŏľĴŅŃĽĴ 

6. ĕƟŀŏĽĬŀŐĬŃŀŊŗĬȮŕ 
6.1 ŏĬŊŗŀĚěŅĔĔŅĶȮcurriculum mapping ěŃ
ŏľĴŊŀĬĔńĬĪŋĔĶŅĵĺŇĝŅȮœĴƞŐĬƞŒěĺƞŅěŃ
ĽŅĴŅĶĩĨŀĭĽĬŀĚȮoutcome ĔńĭĶŅĵĺŇĝŅ
ĬńŘĬěĶŇĚȮŐĸŃĽŅĴŅĶĩĮĶŃŏĴŇĬȮľĶŊŀĪĺĬ
ĽŀĭĺŇĝŅĬńŘĬœħƟ 
 

 
6.2 ĔŅĶĪňŗĬńĔĻŉĔļŅěŃĸĚĪŃŏĭňĵĬŏĶňĵĬŏĸŊŀĔ
ŏĶňĵĬĶŅĵĺŇĝŅŏĸŊŀĔœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĬŃĬŜŅŒľƟŏĶňĵĬħƟĺĵ
ľĶŊŀœĴƞȮĩƟŅŒĝƞĬƞŅěŃħňĔĺƞŅĔŅĶĪňŗĬńĔĻŉĔļŅ
ŏĸŊŀĔŏĶňĵĬŏŀĚĪńŘĚľĴħŏıĶŅŃěŃœĴƞȮfocus 
ŏĜıŅŃħƟŅĬĪňŗĬńĔĻŉĔļŅŏĶňĵĬŐĸŃĪŜŅĺŇěńĵ 

6.3 ľĬƟŅȮ21ȮıŇĴıƢįŇħȮŏĝƞĬȮėĦŅěŅĶĵƢ 
6.4 ŏĔĦĤƢŒľĴƞȮı,Ļ,0336ȮœħƟĴňįĸĭńĚėńĭŒĝƟȮ&ĞŉŗĚȮĽĔŀ,Ȯ
ĵŊħŒľƟĩŉĚȮ//Ȯı,ė,Ȯ0337'ȮĩƟŅĽŅĴŅĶĩħŜŅŏĬŇĬœħƟĨŅĴ
ŏĔĦĤƢĔŖĽŅĴŅĶĩĪňŗěŃħŜŅŏĬŇĬĔŅĶĮĶńĭŏĮĸňŗĵĬœħƟŏĸĵȮ
ĞŉŗĚœĴƞěŜŅŏĮƦĬĨƟŀĚĶŀĺĚĶŀĭĔŅĶĮĶńĭŏĮĸňŗĵĬŀňĔėĶńŘĚȮ
ŒĬȮ3ȮĮƖĕƟŅĚľĬƟŅ 

 
 
 
œħƟħŜŅŏĬŇĬĔŅĶĨŅĴĕƟŀŏĽĬŀŐĬŃħńĚĬňŘ 
6.1 ľĸńĔĽŌĨĶœħƟŐĭƞĚĔĸŋƞĴĺŇĝŅŏĮƦĬĔĸŋƞĴĺŇĝŅĭńĚėńĭȮ
ĳŅļŅŀńĚĔķļȮĽńĴĴĬŅȮĶŅĵĺŇĝŅŏĸŊŀĔȮŐĸŃ
ĺŇĪĵŅĬŇıĬīŇśȮőħĵŒľƟŏĬƟĬȮoutcome ĪŋĔħƟŅĬŒĬ
ĶŅĵĺŇĝŅȮȮĭńĚėńĭȮĽńĴĴĬŅȮŐĸŃĺŇĪĵŅĬŇıĬīŇśȮ
ĽƞĺĬĶŅĵĺŇĝŅŏĸŊŀĔĬńŘĬȮŒľƟŏĬƟĬĭŅĚħƟŅĬĪňŗ
ŏľĴŊŀĬĔńĬĪŋĔĺŇĝŅŒĬĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶȮŐĨƞ
ĪńŘĚĬňŘįŌƟĽŀĬĽŅĴŅĶĩĮĶńĭŏıŊŗŀėĺŅĴĵŊħľĵŋƞĬ 

6.2 ĔŅĶĸĚĪŃŏĭňĵĬĕŀĚĬńĔĻŉĔļŅěŃĨƟŀĚœħƟĶńĭĔŅĶ
ŐĬŃĬŜŅěŅĔĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīŇśȮőħĵĶŅĵĺŇĝŅ
ĪňŗŏĮƕħŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅœħƟĶńĭėĺŅĴ
ŏľŖĬĝŀĭěŅĔĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 
 
6.3 œħƟŐĔƟœĕŐĸƟĺ 
6.4 œħƟĮĶńĭĨŅĴŏĔĦĤƢŒľĴƞȮı,Ļ,0336ȮŐĸƟĺȮŏĝƞĬȮ
ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěȮŏĮƦĬĨƟĬ 

ėĬĪňŗȮ3  
įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ.ȮĽĴĻńĔħŇśȮĔŇĨĨŇĮƕĵĔŋĸ 
ĽĩŅĭńĬŏĪėőĬőĸĵňĬŅĬŅĝŅĨŇĽŇĶŇĬīĶȮ
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ 
 
ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃ  
1. ĳŅıĶĺĴľĸńĔĽŌĨĶ 
ȮŏľŖĬħƟĺĵ 

2. ĮĶńĝĠŅŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
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ŏľŖĬħƟĺĵ 

3. őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ŏľŖĬħƟĺĵ 

4. ŐįĬĔŅĶĻŉĔļŅ 
ŏľŖĬħƟĺĵ 

5. ĶŅĵĺŇĝŅ 
ŏľŖĬħƟĺĵ 

6. ĕƟŀŏĽĬŀŐĬŃŀŊŗĬȮŕ 
6.1 ŒĬľĴŅĵŏľĨŋľĬƟŅȮ17 ĪňŗĺƞŅȮŴĬńĔĻŉĔļŅĪŋĔ
ėĬĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĺŇĝŅĽńĴĴĬŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮŐĭĭȮAudit (A) ĳŅėĔŅĶĻŉĔļŅ
ĸŃȮ1 ľĬƞĺĵĔŇĨȮěĬĔĺƞŅěŃěĭĔŅĶĻŉĔļŅ
ŐĸŃĨƟŀĚįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔĶĶĴĔŅĶ
ĽŀĭŵȮėĺĶĴňľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬŐĸŃ
ĶŃĭŋįĸĔĶŃĪĭŀŃœĶĭƟŅĚĩƟŅœĴƞįƞŅĬ 

6.2 ĩƟŅľŅĔĴňȮĬĻ,ȮĮ,ĨĶňȮĪňŗŏĕƟŅĴŅŐĭĭȮ2.2 &Į,
őĪėĺĭŏŀĔ'ȮŐĨƞŏĴŊŗŀŏĶňĵĬœĮŐĸƟĺȮŏĔŇħıĭĺƞŅ
ĨńĺŏŀĚěŃŏĶňĵĬȮĮ,ŏŀĔȮœĴƞœľĺŐĸŃŀĵŅĔ
ľĵŋħŐėƞĪňŗȮĮ,őĪȮěŃĽŅĴŅĶĩĪŜŅœħƟľĶŊŀœĴƞȮ
ŀĵƞŅĚœĶȮĬƞŅěŃĶŃĭŋŏŀŅœĺƟȮ 

6.3 ŏĮƦĬĽŇŗĚĪňŗħňĪňŗĺŇĝŅŏĸŊŀĔĬƞŅĽĬŒěĴňĴŅĔĴŅĵ
ľĸŅĔľĸŅĵȮŐĨƞŒĬĪŅĚĮĢŇĭńĨŇȮĴňŏĔĦĤƢŒĬ
ĔŅĶŏĮƕħĺŇĝŅŏĸŊŀĔŀĵƞŅĚœĶȮĪńŘĚĬňŘŏĕƟŅŒěĺƞŅĔŅĶ
ěŃŏĮƕħĺŇĝŅŒħŕȮěŃĴňĔŅĶėŜŅĬŉĚĩŉĚěŜŅĬĺĬ
ĬńĔŏĶňĵĬȮįŌƟĽŀĬŐĸŃĚĭĮĶŃĴŅĦȮĬńĔĻŉĔļŅ
ěŃŐĬƞŒěœħƟœľĴĺƞŅĺŇĝŅĪňŗĨĬĽĬŒěěŃŏĮƕħȮ
ŀĵƞŅĚĬƟŀĵĺŇĝŅĪňŗŏĮƦĬıŊŘĬģŅĬŒĬŐĨƞĸŃĔĸŋƞĴ
ĺŇĝŅȮėĺĶěŃĴňĔŅĶŏĮƕħŏĮƦĬĮĶŃěŜŅĪŋĔĮƖ 
ĩŉĚŐĴƟŒĬĭŅĚĮƖěŃĴňĬńĔĻŉĔļŅĬƟŀĵȮĽƞĺĬĺŇĝŅ
ĪňŗȮAdvanced ĕŉŘĬĔŖŀŅěěŃĨƟŀĚĴňĔŅĶŏĮƕħĮƖ
ŏĺƟĬĮƖȮőħĵĨŅĶŅĚĔŅĶŏĮƕħėĺĶěŃĴňĔŅĶ
ĺŅĚŐįĬŐĸŃŐěƟĚœĺƟĸƞĺĚľĬƟŅŏıŊŗŀŒľƟ

 
 
 
 
 
 
 
œħƟħŜŅŏĬŇĬĔŅĶĨŅĴĕƟŀŏĽĬŀŐĬŃħńĚĬňŘ 
6.1 ľĸńĔĽŌĨĶěńħŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŋĔĪƞŅĬŏĕƟŅ
ĺŇĝŅĽńĴĴĬŅŐĸŃĪŜŅľĬƟŅĪňŗĮĶŃŏĴŇĬȮőħĵĔŅĶ
ĮĶŃŏĴŇĬěŃŒľƟŏĔĶħȮS ėŊŀȮŏĮƦĬĪňŗıŀŒěȮȮȮŐĸŃȮ
U ėŊŀœĴƞŏĮƦĬĪňŗıŀŒěȮĬńĔĻŉĔļŅěŃĨƟŀĚœħƟȮS 
ŏĮƦĬěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮľŅĔ
œĴƞėĶĭěŃœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 

6.2 ĶŃĭŋœĺƟŐĸƟĺŒĬľĬƟŅȮ11 
 
 
 
 
6.3 ľĸńĔĽŌĨĶłœħƟĺŅĚŐįĬĔŅĶŏĮƕħĶŅĵĺŇĝŅĶŀĭ
ĽŀĚĮƖȮĴňĔŅĶĮĶŃĔŅĻŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĺŅĚ
ŐįĬĔŅĶĸĚĪŃŏĭňĵĬœħƟȮĞŉŗĚĽŅĴŅĶĩ
ĮĶńĭŏĮĸňŗĵĬœħƟĨŅĴėĺŅĴŏľĴŅŃĽĴȮĔŅĶĪňŗ
ľĸńĔĽŌĨĶłĴňĺŇĝŅŏĸŊŀĔĪňŗľĸŅĔľĸŅĵĔŖŏıŊŗŀ
ėĺŅĴĽŃħĺĔŒĬĔŅĶŏĮƕħĶŅĵĺŇĝŅœħƟĪńĬĪňĞŉŗĚĪŜŅ
ŒľƟĶŀĚĶńĭőěĪĵƢĺŇěńĵĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĨŅĴ
ĽĩŅĬĔŅĶĦƢŏĻĶļģĔŇěŐĸŃĽńĚėĴȮ 
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ĬńĔĻŉĔļŅěŃĺŅĚŐįĬœħƟȮěŜŅĬĺĬĺŇĝŅŏĸŊŀĔěŃ
ĸħĸĚĔŖœħƟŐĨƞĕŀŒľƟĽŅĴŅĶĩŏĮƕħŒľƟŐĔƞ
ĬńĔĻŉĔļŅĪňŗĽĬŒěȮĔŅĶŒĽƞĺŇĝŅœĺƟŒĬľĸńĔĽŌĨĶ
ŐĨƞŏĮƕħěĶŇĚœĴƞœħƟŀŅěěŃħŌŏĮƦĬĔŅĶľĸŀĔ
ĬńĔĻŉĔļŅœħƟ 

6.4 ĶŌĮŐĭĭĕŀĚĔŅĶŏĶňĵĬĺŇĝŅŏĸŊŀĔŏĮƦĬŀĵƞŅĚœĶȮ
ŏĶňĵĬŒĬľƟŀĚĭĶĶĵŅĵȮĪŜŅőĮĶŏěŖėȮľĶŊŀŏĶňĵĬ
ŐĭĭŀƞŅĬŏŀĚŏĮƦĬȮindependent study 
ĩƟŅŏĮƦĬŐĭĭȮindependent studyȮĔŖěŃ
ŏĮƕħĺŇĝŅœħƟĚƞŅĵȮ ŐĨƞĔŅĶĪňŗĬńĔĻŉĔļŅěŃœħƟ
ėŜŅŐĬŃĬŜŅěŅĔįŌƟŏĝňŗĵĺĝŅĠŒĬĺŇĝŅĬńŘĬȮ ŕȮ ĔŖ
ŀŅěěŃĬƟŀĵ 

6.5 ŒĬĔŅĶŏĨĶňĵĴĔŅĶŒĬľĬƟŅȮ26 ĪňŗĺƞŅȮ
ŴĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢĔƞŀĬĔŅĶŏĕƟŅŏĶňĵĬŒĬĳŅė
ĔŅĶĻŉĔļŅŐĶĔŵȮ ŏĕƟŅŒěĺƞŅŏıŊŗŀŏĮƦĬĔŅĶ
ĽŃħĺĔŐĸŃĬńĔĻŉĔļŅĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ŏĶŊŗŀĚĔŅĶŏĶňĵĬĨńŘĚŐĨƞĨƟĬȮĬńĔĻŉĔļŅĽŅĴŅĶĩĪňŗ
ěŃŏĮĸňŗĵĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢœħƟ
ĩƟŅĨƟŀĚĔŅĶ 

6.6 ŏĶŊŗŀĚĔŅĶĽŀĭȮqualification exam Ĵň
ľĸńĔŏĔĦĤƢĮĶŃŏĴŇĬŐĸŃĶŌĮŐĭĭŒĬĔŅĶĽŀĭ
ŀĵƞŅĚœĶȮėĺŅĴėŅħľĺńĚěŅĔľĸńĔĽŌĨĶėŊŀ
ŀŃœĶ 
 
 
 
 

6.7 ŒĬľĬƟŅȮ04ȮŴĬńĔĻŉĔļŅĪŋĔėĬĨƟŀĚĴňĔŅĶ
ĬŜŅŏĽĬŀĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢ
ĳŅėĔŅĶĻŉĔļŅĸŃȮ2 ėĶńŘĚȮĨĸŀħĝƞĺĚĔŅĶĪŜŅ
ĺŇĪĵŅĬŇıĬīƢŒľƟŐĔƞėĦŃĔĶĶĴĔŅĶĽŀĭ

 
 
 
 
 
6.4 ĽƞĺĬŒľĠƞȮĶŌĮŐĭĭĔŅĶŏĶňĵĬŏĮƦĬĔŅĶŏĶňĵĬŒĬ
ľƟŀĚĭĶĶĵŅĵŐĸŃĴňĔŅĶĴŀĭľĴŅĵĚŅĬŒľƟĪŜŅ
ĶŅĵĭŋėėĸȮĽƞĺĬĺŇĝŅŏĶňĵĬŐĭĭŀƞŅĬŏŀĚŏĮƦĬȮ
independent study ĬńŘĬľĸńĔĽŌĨĶœħƟĴňĔŅĶ
ĮĶńĭĮĶŋĚŏıŇŗĴŏĕƟŅĴŅŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĻŉĔļŅ
ĨŅĴėŜŅŐĬŃĬŜŅĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢ 

6.5 ľĸńĔĽŌĨĶłȮěńħĔŅĶŒľƟĬńĔĻŉĔļŅĴňŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢĔƞŀĬĔŅĶŏĕƟŅŏĶňĵĬŒĬĳŅė
ĔŅĶĻŉĔļŅŐĶĔȮŏıŊŗŀŒľƟĽŅĴŅĶĩŏĶŇŗĴĚŅĬœħƟŏĶŖĺ
ĪňŗĽŋħȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴĬńĔĻŉĔļŅĽŅĴŅĶĩĪňŗěŃ
ŏĮĸňŗĵĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢœħƟĩƟŅ
ĨƟŀĚĔŅĶ 

 
 

6.6 ŒĬĔŅĶĽŀĭȮqualification examȮľĸńĔĽŌĨĶ
ėŅħľĺńĚŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟıĶƟŀĴĪňŗěŃĪŜŅ
ĺŇĪĵŅĬŇıĬīƢĨƞŀœħƟȮěŃĨƟŀĚįƞŅĬŏĔĦĤƢĔŅĶ
ĪħĽŀĭėĺŅĴĶŌƟőħĵĨƟŀĚœħƟėŃŐĬĬĴŅĔĔĺƞŅ
ĶƟŀĵĸŃ 70 ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĔŜŅľĬħŒľƟ
ĬńĔĻŉĔļŅĽŀĭĕƟŀŏĕňĵĬľĶŊŀĽŀĭĬŜŅŏĽĬŀĔŅĶ
ĪĭĪĺĬĺĶĶĦĔĶĶĴŐĭĭĮŅĔŏĮĸƞŅ 

6.7 ĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢőħĵ
ėĦŃĔĶĶĴĔŅĶĽŀĭȮĳŅėĔŅĶĻŉĔļŅĸŃȮ2 ėĶńŘĚȮ
ŏĮƦĬĔŅĶĝƞĺĵŒľƟĬńĔĻŉĔļŅœħƟĪŜŅĚŅĬŏĨŖĴĔŜŅĸńĚ
ŐĸŃĽŅĴŅĶĩěĭœħƟŏĶŖĺȮȮĬńĔĻŉĔļŅěŃœħƟĶńĭ
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ėĺŅĴŏľŖĬĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇ  ėĺŅĴŏľŖĬĔĶĶĴĔŅĶĶƞŅĚľĸńĔĽŌĨĶ 
ĺŇĪĵŅĬŇıĬīƢȮĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĪŜŅ
ĺŇĪĵŅĬŇıĬīƢŵȮěŃĭƞŀĵŏĔŇĬœĮľĶŊŀœĴƞȮĳŅė
ĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚőħĵėĦŃĔĶĶĴĔŅĶ
ĽŀĭĺŇĪĵŅĬŇıĬīƢĬƞŅěŃŏıňĵĚıŀȮŐĸŃœĴƞ
ĽĶƟŅĚĳŅĶŃĚŅĬŒľƟŐĔƞĔĶĶĴĔŅĶŏĔŇĬœĮȮőħĵ
ĮĔĨŇĔŅĶĨŇħĨŅĴŏĶƞĚėŅĴĔƟŅĺľĬƟŅ
ĺŇĪĵŅĬŇıĬīƢěŃĪŜŅőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŀĵŌƞ
ŐĸƟĺ 
 

ėŜŅŐĬŃĬŜŅĪňŗŏĮƦĬĮĶŃőĵĝƢěŅĔėĦŃĔĶĶĴĔŅĶ
ĽŀĭŏıŊŗŀœĮĮĶńĭĮĶŋĚŐĔƟœĕĚŅĬœħƟĔƞŀĬĪňŗěŃĶŀ
ĨńħĽŇĬĨŀĬěĭĳŅėĔŅĶĻŉĔļŅ 

 
 
 

ėĬĪňŗȮ4 (ħĶ,ȮĔķļĦƢȮěĚĽķļħŇś) 
ĔĶĶĴĔŅĶįŌƟěńħĔŅĶȮĭĶŇļńĪȮőĴĭŇĸŇĽȮŀŀőĨĴŅĨƟŅȮěŜŅĔńħ 
 
ėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃ  
1. ĳŅıĶĺĴľĸńĔĽŌĨĶ 
ȮŏľŖĬħƟĺĵ 

2. ĮĶńĝĠŅŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
ŏľŖĬħƟĺĵ 

3. őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ŏľŖĬħƟĺĵ 

4. ŐįĬĔŅĶĻŉĔļŅ 
ŏľŖĬħƟĺĵ 

5. ĶŅĵĺŇĝŅ 
ŏľŖĬħƟĺĵ 

6. ĕƟŀŏĽĬŀŐĬŃŀŊŗĬȮŕ 
- 
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ĳŅėįĬĺĔȮĚ 
ĳŅĶŃĚŅĬĽŀĬŐĸŃįĸĚŅĬĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

 

/,ȮĶĻ,ȮėĦħŇĩȮŏěļġƢıńĥĬŅĬĬĪƢ  
1.1 ĳŅĶŃĚŅĬĽŀĬ 

 1.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 

212-202 Basic Electrical Engineering Laboratory I     1 

212-301 Electrical Engineering Laboratory I 2 
212-302 Electrical Engineering Laboratory II 2 
0/0-2./ Electrical Engineering Laboratory III 1 
212-402 Electrical Engineering Laboratory IV 3 
212-407 Project I 2 
212-408 Project II 4 
212-437 Industrial Control Electronics 3 
211-231 Basic Electronic Circuits  3 
211-232 Sensor and Signal Conditioning  3 
211-331 Industrial Electronics  3 

 

ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
212-708 Master Seminar 1 
212-709 Ph.D. Seminar 1 
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212-800 Thesis 18 
212-900 Thesis 48 

        

 1.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
210-535 Noise and Interference in Electronics 3 
210-543 Modern Sensors 3 
210-708 Master Seminar 4 
210-709 Ph.D. Seminar 6 
210-800 Thesis 18 
210-900 Thesis 48 

 
 

1.2 įĸĚŅĬĺŇĝŅĔŅĶ 
1.2.1 ĭĪėĺŅĴĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ5 ĮƖ 

1. K. Chetpattananondh, T. Tapoanmg*ȮN,ȮNfsin_rr_p_lmlr*Ȯ_lbȮL,ȮHglb_ncraf*ȮŴ?Ȯqcjd-calibration 
u_rcpȮjctcjȮkc_qspckclrȮsqgleȮ_lȮglrcpbgegr_jȮa_n_agrgtcȮqclqmp*ŵȮQclqmpqȮ_lbȮ?ars_rmpq*Ȯ?8Ȯ
Physical, vol. 209, pp. 175ů182, 2014. 

2. W. Thongruang, B. Nooklay, P. Bunnaul, R. J. Spontak, P. Smithmaitrie, and K. 
Chetpattananondh, Characteristics of NR/CB composites: Preparation methods and correlations 
of electrical and mechanical properties, vol. 844, pp.309-313, 2014. 

3. N,Afcrn_rr_l_lmlbf*ȮI,RfmlensjjȮ_lbȮI,ȮAfcrn_rr_l_lmlbf*ŵȮGlrcpbgegr_jȮA_n_agr_nce Sensing 
mdȮKmgqrspcȮAmlrclrȮglȮPs``cpȮUmmbŵ*ȮAmknsrcpqȮ_lbȮCjcarpmlgaqȮglȮ?epgasjrure, Volume 142, 
Part B, 2017, pp. 545-551. 

1,0,2ȮĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 
1. īŇĨŇĬńĬĪƢȮȮĨŃŏĳŅĬƟŀĵ  ŏĔňĵĶĨŇĻńĔħŇś ĺĚļƢőĽıĬŅĔŋĸȮŐĸŃȮėĦħŇĩ  ŏěļġƢıńĥĬŅĬĬĪƢȮ*ŵįĸĨŀĭĽĬŀĚıĸĺńĨĕŀĚŏĞĬŏĞŀĶƢ
ĺńħĶŃħńĭĬŘŜŅŐĭĭŀŇĬŏĨŀĶƢħŇěŇĨŀĸŀŇŏĸŖĔőĨĶħŵ*ȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĪŅĚĺŇĻĺĔĶĶĴœĲĲƚŅėĶńŘĚĪňŗȮ36, 11-13 ī.ė. 2556, 
ĔŅĠěĬĭŋĶň, ľĬƟŅ 232-236 

2. Psleps_le`_gwmi*Ȯ Q,*Ȯ Bs_leqmgrfmle*Ȯ P,*Ȯ Afcrn_rr_l_lmlbf*Ȯ I,*ŵȮ Clqck`jcȮ RfpcqfmjbȮ
Qcekclr_rgmlȮdmpȮf_lbȮbcrcargmlŵȮ*ȮCARG-CON 2015 - 2015 12th International conference on 
Electrical Engineering/Electronics, Computer, Telecommunications and Information Technology, 
pp. 1-5, 2015. 
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3. ?,ȮWsrfmle*ȮI,ȮAfcrn_rr_l_lmlbf*Ȯ_lbȮP,ȮBs_leqmgrfmle*ȮŴJslg Volume Monitoring Using Flow-
MpgclrcbȮGlaclrgtcȮQngpmkcrcpȮugrfȮTgbcmȮNpmacqqgleŵ*ȮCARG-CON 2017, 27-30 June 2017, pp. 537-
540, 2017 

1,3ȮĮĶŃŏĳĪĽŇĪīŇĭńĨĶŐĸŃŀĬŋĽŇĪīŇĭńĨĶ 
1. ŀĬŋĽŇĪīŇĭńĨĶŏĶŊŗŀĚ ŴŏėĶŊŗŀĚĺńħĔŅĶĽńŗĬĽŃŏĪŊŀĬĕŀĚŏıĸŅŐĭĭœĴƞĽńĴįńĽŵȮŏĸĕĪňŗėŜŅĕŀȮ0703000744 ĸĚĺńĬĪňŗȮ6 Ĕ.ė. 

2550 

2. ŀĬŋĽŇĪīŇĭńĨĶŏĶŊŗŀĚȮŴȮĺńĽħŋĨńĺĨĶĺěĶŌƟĪŜŅěŅĔĵŅĚįĽĴĬŜŅœĲĲƚŅĽŜŅľĶńĭĺńħŐĶĚŐĸŃėĺŅĴħńĬŵȮŏĸĕĪňŗėŜŅĕŀȮ
0801005070 (ŀĵŌƞĕńŘĬĨŀĬĔŅĶěħĪŃŏĭňĵĬŀĬŋĽŇĪīŇĭńĨĶŒĬĝƞĺĚĔńĬĵŅĵĬȮ2551) 

3. ŀĬŋĽŇĪīŇĭńĨĶȮŏĶŊŗŀĚȮŴȮŏėĶŊŗŀĚĴŊŀĺńħėĺŅĴŏĶŖĺĕŀĚĕŀĚŏľĸĺħƟĺĵĔŅĶĺńħŀńĨĶŅĔŅĶĸħĸĚĕŀĚȮĽĬŅĴœĲĲƚŅȮŴȮ, ŏĸĕĪňŗŀĬŋ
ĽŇĪīŇĭńĨĶȮ8484ȮĸĚĺńĬĪňŗȮ15Ȯı,ĵ,Ȯ2556 

4. ŏĸĕĪňŗėŜŅĕŀĽŇĪīŇĭńĨĶȮŏĶŊŗŀĚȮŴĔĶŃĭĺĬĔŅĶĨŇħĨŅĴįĸĔŅĶĲƘƨĬĲŌĕŀĚĔŅĶĪŜŅĔŅĵĳŅıĭŜŅĭńħĮŀħħƟĺĵĶŃĭĭ
ĮĶŃĴĺĸįĸĳŅıħŇěŇĨŀĸŵ, ŏĸĕĪňŗėŜŅĕŀȮ1703000495ȮĸĚĺńĬĪňŗȮ23ȮĴňĬŅėĴȮ2560 

5. ŏĸĕĪňŗėŜŅĕŀĽŇĪīŇĭńĨĶȮŏĶŊŗŀĚȮŴŏėĶŊŗŀĚĺńħėĺŅĴĝŊŘĬœĴƟĵŅĚıŅĶŅěŅĔėĺŅĴěŋœĲĲƚŅĕŀĚŐįƞĬĺĚěĶıŇĴıƢŵ, ŏĸĕĪňŗėŜŅĕŀȮ
1703002142ȮĸĚĺńĬĪňŗȮ27ȮĨŋĸŅėĴȮ2560 

 
 

1,4ȮőėĶĚĔŅĶĺŇěńĵ 
őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 

1. ĔŅĶıńĥĬŅĶŃĭĭĨƟĬŐĭĭŏİƚŅĨĶĺěĺńħĶŃħńĭĬŘŜŅŒĬėĸŀĚŏĮƕħŐĭĭ
ĮĶŃĴĺĸįĸŏĺĸŅěĶŇĚįƞŅĬŏĺŖĭőħĵŒĝƟŏėĶŊŀĕƞŅĵŏĞĬŏĞŀĶƢœĶƟĽŅĵ 

ĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĺŇěńĵŐľƞĚĝŅĨŇ 
(ĺĝ,'ȮȮĚĭĮĶŃĴŅĦŐįƞĬħŇĬ 

2. ĶŃĭĭĨŇħĨŅĴŐĸŃŀŋĮĔĶĦƢĝƞĺĵŏľĸŊŀįŌƟıŇĔŅĶŐĸŃįŌƟĮƙĺĵŒĬĔŅĶĪŜŅ
ĔŅĵĳŅıĭŜŅĭńħįƞŅĬŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ 

ĔŀĚĪŋĬĺŇěńĵŐĸŃıńĥĬŅĔŇěĔŅĶĔĶŃěŅĵ
ŏĽňĵĚȮĔŇěĔŅĶőĪĶĪńĻĬƢȮŐĸŃĔŇěĔŅĶ
őĪĶėĴĬŅėĴŏıŊŗŀĮĶŃőĵĝĬƢĽŅīŅĶĦŃȮ
&ĔĪĮĽ,' 
 

3. įĸĕŀĚėĺŅĴĽĴŗŜŅŏĽĴŀĕŀĚĶŌĮĪĶĚĨƞŀĔŅĶĽńŗĬĽŃŏĪŊŀĬĕŀĚĸƟŀĶĩ
ŐĭĭĵŅĚĨńĬ 

ĽŜŅĬńĔĚŅĬĔŀĚĪŋĬĽĬńĭĽĬŋĬĔŅĶĺŇěńĵȮİƙŅĵ
ŀŋĨĽŅľĔĶĶĴ 

4. ĺńĽħŋįĽĴĽŅĴŀĚėƢĮĶŃĔŀĭĪŜŅěŅĔĵŅĚīĶĶĴĝŅĨŇŐĸŃĨńĺŏĨŇĴĬŅőĬ
ŏĮƦĬĨńĺĨĶĺěĶŌƟĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 

ĪŋĬĻŌĬĵƢĬŅőĬł 

5. ıńĥĬŅĴŅĨĶģŅĬĔŅĶĪħĽŀĭŐĸŃĕƟŀĔŜŅľĬħėĺŅĴĪĬĪŅĬĕŀĚ
ĸƟŀĵŅĚĨńĬ 

ĽŜŅĬńĔĚŅĬĔŀĚĪŋĬĽĬńĭĽĬŋĬĔŅĶĺŇěńĵȮİƙŅĵ
ŀŋĨĽŅľĔĶĶĴ 

6. ĨńĺĨĶĺěĶŌƟĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪŜŅěŅĔĵŅĚīĶĶĴĝŅĨŇįĽĴĨńĺŏĨŇĴ ĪŋĬĻŌĬĵƢĬŅőĬł 
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őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 
ĬŅőĬ 
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0,ȮĶĻ,ȮħĶ,ȮĦńġģŅȮěŇĬħŅŏıŖĝĶƢ 

2.1 ĳŅĶŃĚŅĬĽŀĬ 

2.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-391 Microprocessor Principles and Applications 3 
212-305 Microprocessor Laboratory 1 
212-401 Electrical Engineering Laboratory III 1 
212-407 Project I 2 
212-408 Project  II 4 

 

ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-532 Digital VLSI Circuit Design by HDL 3 
212-632 High-Level Synthesis Techniques of Digital VLSI Circuits 3 
212-708 Master Seminar 1 
212-709 Ph.D. Seminar 1 
212-800 Thesis 18  
212-900 Thesis   48 

 

2.1.2. ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
210-532 Digital VLSI Circuit Design by HDL 3 
210-544  Digital Control System Design with FPGA 3 
210-631 Asynchronous VLSI System Design 3 
210-632 High-Level Synthesis Techniques of Digital VLSI Circuits 3 
210-708 Master Seminar 4 
210-709 Ph.D. Seminar 6 
210-800 Thesis 18  
210-900 Thesis   48 
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2.2 įĸĚŅĬĺŇĝŅĔŅĶ 

2.2.1 ĭĪėĺŅĴĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ3ȮĮƖ 
 

1. A. Booranawong, N. Jindapetch and H. Saito, "A System for Detection and Tracking of Human 
Movements Using RSSI Signals," in IEEE Sensors Journal, vol. 18, no. 6, pp. 2531-2544, 2018. 

2. S. Plong-Ngooluam, N. Jindapetch, P. Wouncfmsk*Ȯ_lbȮB,ȮQmknmleqc*ȮŴ?ȮNpmmd-Of-Concept 
Study Demonstrating a Multi-Nj_rcȮGmlȮ@_j_lacȮ?l_jwxcpŵ*ȮH,ȮQclqmpqȮ_lbȮ?ars_rmpqȮ?8ȮNfwqga_j*Ȯ
vol. 257, pp. 118ů124, 2017.  

3. S. Plong-Lemmjs_k*ȮL,ȮHglb_ncraf*ȮN,ȮUmslafmsk*Ȯ_lbȮB,ȮQmknmleqc*ȮŴ?ȮDglgrcȮCjckclrȮ
AnajwqgqȮmdȮKsjrgnjcȮGmlȮPcacgtgleȮNj_rcqȮdmpȮGmlgxcpȮ@_j_lacȮKmlgrmpgleŵ*ȮH,ȮCjcarpmqr_rgaq*Ȯtmj,Ȯ
86, pp. 50-58, 2017.  

4. S. Plong-Lemmjs_k*ȮL,ȮHglb_ncraf*ȮN,ȮUmslafmsk*Ȯ_lbȮB,ȮQmknmleqc*ȮŴ?ȮDc_qg`gjgrwȮQrsbwȮmdȮ
GmlȮ@_j_lacȮKc_qspckclrȮ`wȮN_prg_jȮQspd_acŵ*ȮNpmcedia Computer Science, vol. 86, pp.164-167, 
2016.  

5. C. Lersviriyanantakul, A. Booranawong, P. Phukpattaranont, B. Wongkittisuksa and N. Jindapetch, 
ŴGknjckclr_rgmlȮmdȮ_ȮPc_j-Time Automatic Onset Time Detection for Surface 
Electromyography Measurement SystekqȮSqgleȮLGȮkwPGMŵ*ȮRfck_jȮqagclac*Ȯtmj,Ȯ0.*ȮQsnnj,Ȯ0*Ȯ
pp. S591-S602, 2016. 

6. S. Plong-Lemmjs_k*ȮL,ȮHglb_ncraf*ȮN,ȮUmslafmsk*Ȯ_lbȮB,ȮQmknmleqc*ȮŴ1-D Computational 
Simulations of Electrostatic Potential in Partial Surfaces towards the Precision of Ion Balance 
?l_jwqgqŵ*Ȯ?nnjgcbȮKcaf_lgaqȮ_lbȮK_rcpg_jq*Ȯtmj,Ȯ56/*Ȯnn,1.6-311, 2015. 

7. I,ȮAfcrn_rr_l_lmlbf*ȮR,ȮR_nm_lmg*ȮN,ȮNfsin_rr_p_lmlr*Ȯ_lbȮL,ȮHglb_ncraf*ȮŴ?Ȯqcjd-calibration 
u_rcpȮjctcjȮkc_qspckclrȮsqgleȮ_lȮglrcpbgegr_jȮa_n_agrgtcȮqclqmp*ŵȮQclqmpqȮ_lbȮ?ars_rmpq*Ȯ?: 
Physical, vol. 209, pp. 175ů182, 2014. 

8. I,ȮRfmlensjj*ȮL,ȮHglb_ncraf*Ȯ_lbȮU,ȮRccp_n_`i_hmplbcr*ȮŴUgpcjcqqȮCQBȮctclrȮjma_rmpȮqwqrckqȮglȮ
f_pbȮbgqiȮbpgtcȮk_lsd_arspgleȮcltgpmlkclrq*ŵȮGCCCȮRp_lq_argmlqȮmlȮGlbsqrpg_jȮCjcarpmlgaq*Ȯtmj,Ȯ
60, no. 11, pp. 5252ů5259, 2013. 
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2.2.2 ĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 

1. W. J. Jing, N. Jindapetch, K. Qcleafs_g*ȮŴ?b_nrgtcȮMl-line Tracking of Power System Harmonics 
SqgleȮ ?B?JGLCŵ*Ȯ rfcȮ /0Ȯ Glrcpl_rgml_jȮ AmldcpclacȮ mlȮ Cjcarpga_jȮ Cleglccpgle-Cjcarpmlgaq, 
Computer, Telecommunication, and Information Technology (ECTI-CON 2015), pp. 1171/1-6, 
June 24-27, 2015.  

2. B. Rattanalert, W. Jindamaneepon, K. Sengchuai, A. Booranawong and N. Hglb_ncraf*ȮŴNpm`jckȮ
Investigation of Min-max Method for RSSI Based Indoor Loc_jgx_rgmlŵ*ȮrfcȮ/0ȮGlrcpl_rgml_jȮ
Conference on Electrical Engineering/Electronics, Computer, Telecommunication, and 
Information Technology (ECTI-CON 2015), pp.1217 /1-5, June 24-27, 2015.  

3. C. Lersviriyanantakul, A. Booranawong, P. Phukpattaranont and N. Jilb_ncraf*ȮŴ?srmk_rgaȮMlqcrȮ
RgkcȮBcrcargmlȮdmpȮ_lȮQCKEȮKc_qspckclrȮQwqrckŵ*ȮrfcȮ5rfȮGlrcpl_rgml_jȮAmldcpclacȮmlȮ
Engineering and Technology (ICET-2015), pp. 72-75, June 19-20, 2015.  

4. W. Jindamaneepon, B. Rattanalert, K. Sengchuai, A. Booranawong, H. Saito, and N. Jindapetch, "A 
Novel FPGA-based Multi-Channel Multi-Interface Wireless Node: Implementation and Preliminary 
Test", the 2nd International Conference on Communication and Computer Engineering (ICOCOE 
2015), pp.1-10, June 9-11, 2015.  

5. S. Plong-Ngooluam, L,ȮHglb_ncraf*ȮN,ȮUmslafmsk*Ȯ_lbȮB,ȮQmknmleqc*ȮŴ1-D Computational 
Simulations of Electrostatic Potential in Partial Surfaces towards the Precision of Ion Balance 
?l_jwqgqŵ*ȮrfcȮ0./3ȮGlrcpl_rgml_jȮCjcarpga_jȮCleglccpgleȮAmlepcqqȮ&gCCAMLȮ0./3'*ȮK_pafȮ/6-20, 
pp.308-311, 2015. 

6. P. Wiriyasermkul, K. Sengchaui, T. Likitjarernkul, W. Wichakool, and N. Hglb_ncraf*ȮŴ?prgdgag_jȮ
Neural Network Based Classification of Shorted-Turn Phases in Stator Windings of Induction 
Kmrmpqŵ*ȮrfcȮ07rfȮGlrcpl_rgml_jȮRcaflga_jȮAmldcpclce on Circuit/Systems Computers and 
Communications (ITC-CSCC), Phuket, Thailand, pp. 924-927, July 1-4, 2014.  

7. P. Wiriyasermkul, K. Sengchaui, T. Likitjarernkul, W. Wichakool, and N. Hglb_ncraf*ȮŴBURȮ@_qcbȮ
Detection of Stator-Winding Shorted-Turn in InductgmlȮKmrmpqŵ*ȮrfcȮ07rfȮGlrcpl_rgml_jȮRcaflga_jȮ
Conference on Circuit/Systems Computers and Communications (ITC-CSCC), Phuket, Thailand, 
pp. 920-923, July 1-4, 2014.  
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8. T. Sittiruk, A. Booranawong and N. Hglb_ncraf*ȮŴNpcjgkgl_pwȮQrsbwȮmdȮJKQȮ`_qcbȮPQQGȮA_jg`p_tion 
dmpȮGlbmmpȮJma_jgx_rgmlŵ*ȮrfcȮ07rfȮGlrcpl_rgml_jȮRcaflga_jȮAmldcpclacȮmlȮAgpasgr-QwqrckqȮ
Computers and Communications (ITC-CSCC), Phuket, Thailand, pp. 916-919, July 1-4, 2014.  

2.3 őėĶĚĔŅĶĺŇěńĵȮ 

őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 
1. ĔŅĶĽńĚŏėĶŅŃľƢĺĚěĶėĺĭėŋĴȮFSM ĽŜŅľĶńĭĶŃĭĭĺĚěĶ
ĶĺĴėĺŅĴŏĶŖĺĽŌĚ   

ĽŜŅĬńĔĚŅĬıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ&ĽĺĪĝ' 

2. ĔŅĶıńĥĬŅĶŃĭĭĨĶĺěľŅěŋħĪňŗŏĔŇħŏľĨŋĔŅĶĦƢĔŅĶėŅĵ
ĮĶŃěŋœĲĲƚŅĽĩŇĨŐĭĭœĶƟĽŅĵĽŜŅľĶńĭĽŅĵĚŅĬĔŅĶįĸŇĨ
ŁŅĶƢħħŇĽĔƢ 

ĪŋĬĻŌĬĵƢĺŇěńĵŏĜıŅŃĪŅĚħƟŅĬĽƞĺĬĮĶŃĔŀĭŁŅĶƢħħŇĽĔƢ
œħĶƢĲ I/UCRC (KKU)ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

3. ĔŅĶŀŀĔŐĭĭľĬƞĺĵĮĶŃĴĺĸįĸŏĸĕĪĻĬŇĵĴėĺŅĴŏĶŖĺ
ĽŌĚĽŜŅľĶńĭĶŃĭĭĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸėĺŅĴ
ĸŃŏŀňĵħĽŌĚĭĬ FPGAs 

ĽĔĺ,ȮŐĸŃȮĽĔŀ, 

4. A Development of a Low-Voltage Decay 
Time Analyzer for Monitoring Ionizer 
Balance 

ĪŋĬĻŌĬĵƢĺŇěńĵŏĜıŅŃĪŅĚħƟŅĬĽƞĺĬĮĶŃĔŀĭŁŅĶƢħħŇĽĔƢ
œħĶƢĲ I/UCRC (KKU)ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

5. An Optimal Fly-Height Control Algorithm for 
SER Reduction during Read-Write Process 

ĪŋĬĻŌĬĵƢĺŇěńĵŏĜıŅŃĪŅĚħƟŅĬĽƞĺĬĮĶŃĔŀĭŁŅĶƢħħŇĽĔƢ
œħĶƢĲ I/UCRC (KKU)ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

6. őĴħŌĸĽŀĚĔĸİƤĚĨńĺĽŜŅľĶńĭĪŜŅĬŅĵėĺŅĴĭĔıĶƞŀĚ
ĸƞĺĚľĬƟŅĕŀĚĴŀŏĨŀĶƢŏľĬňŗĵĺĬŜŅ 

ĚĭĮĶŃĴŅĦŐįƞĬħŇĬ 

7. ĔŅĶĨŇħĨŅĴŐĸŃĝħŏĝĵĔŅĶĽńŗĬĽŃŏĪŊŀĬĪňŗŏĔŇħĕŉŘĬŒĬ
ĶŃĭĭŏĞŀĶƢőĺĕŀĚŁŅĶƢħħŇĽĔƢœħĶƢĲȮőħĵŒĝƟĨńĺĔĶŃĨŋƟĬȮ
PZT ŐĭĭĶńĭĶŌƟħƟĺĵĨńĺŏŀĚ 

őėĶĚĔŅĶĔŅĶıńĥĬŅĬńĔĺŇěńĵŐĸŃĚŅĬĺŇěńĵŏıŊŗŀŀŋĨĽľĔĶ
ĶĴȮ&ıĺŀ,'ȮĶƞĺĴĔńĭȮĭĶŇļńĪȮŏĺĽŏĪŇĶƢĬȮħŇěŇĪńĸȮ&ĮĶŃŏĪĻ
œĪĵ'ȮěŜŅĔńħ 

0,2ȮĽŇĪīŇĭńĨĶ 

1. ĦńġģŅȮěŇĬħŅŏıŖĝĶƢȮŐĸŃĔŇĨĨŇėŋĦȮĪŀĚıŌĸ*ȮŀĬŋĽŇĪīŇĭńĨĶȮŏĶŊŗŀĚȮĶŃĭĭĔŅĶĨĶĺěľŅěŋħĪňŗŏĔŇħŏľĨŋĔŅĶĦƢĔŅĶėŅĵĮĶŃěŋ
œĲĲƚŅĽĩŇĨŐĭĭœĶƟĽŅĵ ŏĸĕĪňŗȮ7158 

 

 

 

http://electric2.ee.psu.ac.th/~nattha/slides/ESD_detect.ppt
http://electric2.ee.psu.ac.th/~nattha/slides/ESD_detect.ppt
http://electric2.ee.psu.ac.th/~nattha/slides/ESD_detect.ppt
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1,ȮĶĻ,ħĶ,ȮıĶĝńĵȮȮıķĔļƢĳńĪĶŅĬĬĨƢ 
3./ȮĳŅĶŃĚŅĬĽŀĬ 

3,/,/ȮĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
210-301 Electrical Engineering Laboratory I  2 

210-302 Electrical Engineering Laboratory II 2 

210-401 Electrical Engineering Laboratory III 1 

210-407 Project I 2 

210-408 Project II 4 

213-302 Biomedical Engineering Lab II 1 
        

ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
212-550 Wavelet Signal Processing 3 

212-650 Adaptive Signal Processing  3 

212-708 Master Seminar 1 
212-709 Ph.D. Seminar 1 
212-800 Thesis 18 
212-900 Thesis 48 
212-801 Thesis 36 
212-901 Thesis 36 

 
 3,/,0ȮĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
210-550 Wavelet Signal Processing   3 

210-650 Adaptive Signal Processing     3 

210-708 Master Seminar 4 
210-709 Ph.D. Seminar 6 
210-800 Thesis 18 
210-801 Thesis 36 
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210-900 Thesis 48 
210-901 Thesis 36 

   
3,0ȮįĸĚŅĬĺŇĝŅĔŅĶ 

 3,0,/ȮĭĪėĺŅĴĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ5 ĮƖ 
1. S. Thongpanja, A. Phinyomark, F. Quaine, Y. Laurillau, C. Limsakul, and P. 
Nfsin_rr_p_lmlr*ȮŴNpm`_`gjgrwȮbclqgrwȮdslargmlqȮmdȮqr_rgml_pwȮqspd_acȮCKEȮqgel_jqȮgn 
lmgqwȮcltgpmlkclrq*ŵȮIEEE Transactions on Instrumentation and Measurement, vol. 65, 
no. 7, pp. 1547-1557, July, 2016. 

2. S. Jitaree, T. Windeatt, P. Boonyaphiphat, and P. Nfsin_rr_p_lmlr*ȮŴAj_qqgdga_rgmlȮmdȮacjjȮ
types in breast cancer microscopic images using area based texture analysis of color 
qn_ac*ŵȮAnalytical and Quantitative Cytopathology and Histopathology, vol. 38, no. 4, 
pp. 237-248, Aug., 2016. 

3. N,ȮNfsin_rr_p_lmlr*ȮŴOPQȮbcrcargmlȮ_jempgrfkȮ`_qcbȮmlȮrfcȮos_bp_rgaȮdgjrcp*ŵȮExpert 
Systems with Applications (ESA), vol. 42, no. 11, pp. 4867-4877, Jul., 2015, DOI No: 
10.1016/j.eswa.2015.02.012. 

4. Q,ȮHgr_pcc*Ȯ?,ȮNfglwmk_pi*ȮN,Ȯ@mmlw_nfgnf_r*Ȯ_lbȮN,ȮNfsin_rr_p_lmlr*ȮŴAcjjȮrwncȮ
classifiers for breast cancer microscopic images based on fractal dimension texture 
_l_jwqgqȮmdȮgk_ecȮamjmpȮj_wcpq*ŵȮScanning, vol. 37, no. 2, pp. 145-151, Mar.-Apr., 2015, 
DOI No: 10.1002/sca.21191. 

5. Q,ȮRfmlen_lh_*Ȯ?,ȮNfglwmk_pi*ȮF,ȮFs*ȮA,ȮJgkq_isj*Ȯ_lbȮN,ȮNfsin_rr_p_lmlr*ȮŴRfcȮcddcarqȮ
of the force of contraction and elbow joint angle on mean and median frequency 
_l_jwqgqȮdmpȮksqajcȮd_rgescȮct_js_rgml*ŵȮScienceAsia, vol. 41, pp. 263-272, 2015. 

6. A. Nfglwmk_pi*ȮN,ȮNfsin_rr_p_lmlr*ȮA,ȮJgkq_isj*ȮŴ?nnjga_rgmlqȮmdȮt_pg_lacȮdp_ar_jȮ
bgkclqgml8Ȯ?Ȯqsptcw*ŵȮFractals, vol. 22, no. 1-2, pp. 175-182, Mar.-Jun., 2014. 

7. W,ȮQspsrȮ_lbȮN,ȮNfsin_rr_p_lmlr*ȮŴMtcpj_nngleȮlsajcgȮqcekclr_rgmlȮsqgleȮbgpcargml-
`_qcbȮdjmuȮrp_aigleŵ*ȮIEEJ Transactions on Electrical and Electronic Engineering, vol. 8, 
no. 4, pp. 387-394, Jul., 2013. 

8. S. Thongpanja, A. Phinyomark, P. Phukpattaranont, C. Limsakul, "Mean and median 
frequency of EMG signal to determine muscle force based on time-dependent power 
spectrum," Electronics and Electrical Engineering (EEE), vol. 19, no. 3, pp. 51-56, Mar., 
2013. 
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 3,0,0ȮĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 
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Spring, TENCONSpring 2013 - Conference Proceedings, 2013, pp. 430ů434.  
 

4.3 őėĶĚĔŅĶĺŇěńĵ 

őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 
1. ĔŅĶıŇĽŌěĬƢŏĪėőĬőĸĵňĶŃĭĭėńħŐĵĔėŋĦĳŅıĪŃĸŅĵĮŅĸƢĴ ĴȮĽĚĕĸŅĬėĶŇĬĪĶƢ 

2,2ȮĽŇĪīŇĭńĨĶ 

1. ĭŋĶĺŇĝĠƢȮĳĴĶĬŅėȮĴŇĨĶĝńĵȮěĚŏĝňŗĵĺĝŜŅĬŅĠȮĽĴĝńĵȮľĸŇĴĻŇőĶĶńĨĬƢȮĽŅĔĸ ěŋĸĶńĨĬƢȮŴŏėĶŊŗŀĚĺńħĮĶŇĴŅĦĬŘŜŅĴńĬŒĬĪŃĸŅĵ
ĮŅĸƢĴŵ*ȮŏĸĕĪňŗėŜŅĕŀȮ1401101813, 2557. 
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2. ĭŋĶĺŇĝĠƢȮĳĴĶĬŅėȮĴŇĨĶĝńĵȮěĚŏĝňŗĵĺĝŜŅĬŅĠȮĽĴĝńĵȮľĸŇĴĻŇőĶĶńĨĬƢȮĽŅĔĸ ěŋĸĶńĨĬƢȮīŏĬĻȮŏėŅĶııŅıĚĻƢ*ȮŴŀŋĮĔĶĦƢĺńħ
ĮĶŇĴŅĦĬŘŜŅĴńĬŒĬįĸĮŅĸƢĴŵ*ȮŏĸĕĪňŗėŜŅĕŀ 1301001466, 2556. 

3. ĴŇĨĶĝńĵȮ ěĚŏĝňŗĵĺĝŜŅĬŅĠ, ĽŅĔĸȮ ěŋĸĶńĨĬƢȮŴĺĚěĶœŁĭĶŇħĽŀĚėĺŅĴĩňŗŐĭĭŏĸŊŀĔėĺŅĴĩňŗœħƟŵ*ȮŏĸĕĪňŗėŜŅĕŀȮ
1101001707, 2555. 
 

4.5 ĶŅĚĺńĸ 

1. ITEX 0./3ȮGold Medal, Gold award from Automatic Dry Rubber Measurement System 
Inventions and Technology Exhibition Fair 0./3, Malaysian Invention Committee. 

2. Gold Medal, Leading Innovation Award, Special Award, Kaohsiung International Invention & 
Design Expo (KIDE), Taiwan 
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3,ȮĶĻ,ȮħĶ,ȮĺŇĔĸĴȮȮīňĶĳŅıĕěĶŏħĝ 

5.1 ĳŅĶŃĚŅĬĽŀĬ 

5.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-304 Seminar I 1 
212-406 Seminar II 1 
212-407 Project I    2 
212-408 Project  II   4 
212-463 Telecommunication Engineering 3 

 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-554 Modern Wireless Communications 3 
212-555 Communication Network Protocols 3 
212-556 Mobile Data Communication Networks 3 
212-559 Wireless Ad Hoc and Sensor Networks  3 
212-655 Modern Digital Communications 3 
212-656 Network Performance and Analysis 3 
212-708 Master Seminar 1 
212-709 Ph.D. Seminar  1 
212-800 Thesis 18 
212-900 Thesis 48 

 
5.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
210-554 Modern Wireless Communications 3 
210-555 Communication Network Protocols 3 
210-556 Mobile Broadband Networks 3 
210-559 Wireless Ad Hoc and Sensor Networks  3 
210-566 Applied Optimization 3 
210-655 Modern Digital Communications 3 
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210-656 Network Performance and Analysis 3 
210-708 Master Seminar 4 
210-709 Ph.D. Seminar  6 
210-800 Thesis 18 
210-900 Thesis 48 

5.2 įĸĚŅĬĺŇĝŅĔŅĶ 

5.2.1 ĭĪėĺŅĴĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ3ȮĮƖ 
1. ?,Ȯ@mmp_l_umle*ȮU,ȮRccp_n_`i_hmplbcr*Ȯ_lbȮA,ȮJgkq_isj*ȮŴClcpewȮamlqsknrgmlȮ_lbȮamlrpmjȮ

response evaluations of AODV routing in WSANs for building-rckncp_rspcȮamlrpmj*ŵȮQclqmpqȮ
(Switzerland), vol. 13, no. 7, pp. 8303ů8330, 2013. 

2. I,ȮRfmlensjj*ȮL,ȮHglb_ncraf*Ȯ_lbȮU,ȮRccp_n_`i_hmplbcr*ȮŴUgpcjcqqȮCQBȮctclrȮjma_rmpȮqwqrckqȮglȮ
f_pbȮbgqiȮbpgtcȮk_lsd_arspgleȮcltgpmlkclrq*ŵȮGCCCȮRp_lq_argmlqȮmlȮGlbsqrpg_jȮCjcarpmlgaq*Ȯtmj,Ȯ
60, no. 11, pp. 5252ů5259, 2013. 

3. S. Songkhao and W. Teerapabkajorndet, "Network Bandwidth Enhancement on Multi-Hop 
Communications for Multiple Flows of Video over Multi-Channel IEEE 802.15.4 Networks," 
Journal of Convergence Information Technology, vol. 8, no. 11, pp. 238-247, June 2013. 

5.2.2 ĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 
1. W. Teerapabkajorndet and S. Songkhao, "Experimental Studies on Multi-Channel and Multi-Path 

Communication for Reliability Enhancement in XBee-Based WSNs," in The 29th International 
Technical Conference on Circuits/ Systems,Computers and Communication (ITC-CSCC), pp. 912-
915 Phuket, Thailand, July 2014. 

2. S. Songkhao and W. Teerapabkajorndet, "Network Bandwidth Enhancement on Multi-Hop 
Communications for Multiple Flows of Video over Multi-Channel IEEE 802.15.4 Networks," 
Journal of Convergence Information Technology, vol. 8, no. 11, pp. 238-247, June 2013.   

3. T. Wattananavin and W. Teerpabkajorndet, "VoIP and MPEG-4 Video Transmissions over 
PriorityRating IEEE 802.15.4 Networks," in the 36th Electrical Engineering Conference (EECON), 
pp. 523-526, Kanchanaburi, Thailand, Dec 2013.  

4. Y. Chaichana and W. Teeraparbkajorndet, "Performance Analysis of Multi-Channel Multi-
Interface AODV in IEEE-802.15.4 WSANs," 12th International Conference on Electrical 
Engineering/Electronics, Computer, Telecommunications and Information Technology (ECTI-
CON), p.p. 1-6, Hua Hin, Thailand, June 24-27, 2015. 
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5.3 őėĶĚĔŅĶĺŇěńĵ 

őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 
1. Inter-Tech Radio Resource Management for Hybrid Multi-

rate Mobile Data Networks: CDMA-Ad Hoc ůWLAN 
ĽŜŅĬńĔĚŅĬĔŀĚĪŋĬĽĬńĭĽĬŋĬĔŅĶĺŇěńĵȮ
&ĽĔĺ,' 

2. Industrial Wireless Ad Hoc Sensor Networks ĚĭĮĶŃĴŅĦŐįƞĬħŇĬȮȮ 
3. Pilot Testing of Wireless Sensor Networks for Microclimate 

Monitoring in Plant Genetic Protection Area of RSPG, 
Rajjaprabha Dam 

ĚĭĮĶŃĴŅĦŐįƞĬħŇĬȮȮ 

4. Radio Resource Management for Wireless Ad Hoc Sensor 
and Actuator Networks 

ĽĩŅĭńĬĺŇěńĵĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĺĪ,'ȮȮ 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://electric2.ee.psu.ac.th/~wiklom/Overview%20of%20RSPG%20project.pdf
http://electric2.ee.psu.ac.th/~wiklom/Overview%20of%20RSPG%20project.pdf
http://electric2.ee.psu.ac.th/~wiklom/Overview%20of%20RSPG%20project.pdf
http://electric2.ee.psu.ac.th/~wiklom/Overview%20of%20RSPG%20project.pdf
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4,ȮįĻ,ȮħĶ,ȮĔŋĽŋĴŅĸĵƢȮŏĜĸŇĴĵŅĬĬĪƢ 

6.1 ĳŅĶŃĚŅĬĽŀĬ 

6.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
 ĶŃħńĭĮĶŇĠĠŅĨĶňȮ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-301 Electrical Engineering Lab I 0 
212-302   Electrical Engineering ȮLab II 0 
212-433 Power Electronics 1 
212-401 Electrical Engineering laboratory III / 
212-402 Electrical Engineering Laboratory IV / 
212-407 Project I  2 
212-408 Project  II 4 

      
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-511 Switching-Mode Converters I 3 
212-591 Research Methodologies    3 
212-800 Thesis   18 
212-900 Thesis   48 

 
6.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅȮȮ ľĬƞĺĵĔŇĨ 
210-511 Switching-Mode Converters I 3 
210-512 Switching-Mode Converters II 3 
210-591 Research Methodologies    3 
210-708 Master Seminar 4 
210-709 Ph.D. Seminar 6 
210-800 Thesis   18 
210-900 Thesis   48 
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6.2 įĸĚŅĬĺŇĝŅĔŅĶ 

6.2.1 ĭĪėĺŅĴĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ3ȮĮƖ 
1. N,Ȯ@sllmml*ȮI,ȮAf_jcpkw_lmlr*Ȯ_lbȮA,ȮJgkq_isj*ȮŴKsjrg-substation control central load area 

forecasting by using HP-filter and double neural networks (HP-BLLq'*ŵȮGlrcpl_rgml_jȮHmspl_jȮmdȮ
Electrical Power and Energy Systems, vol. 44, no. 1, pp. 561ů570, 2013. 

2. T. Likitjarernkul, K. Sengchuai, R. Duangsoithong, K. Chalermyanont, and A. Praseprqgr*ȮŴNA?Ȯ
based feature extraction for classification of stator-uglbgleȮd_sjrqȮglȮglbsargmlȮkmrmpqŵ*Ȯ
Pertanika Journal of Science and Technology, vol. 25, pp. 197-204, 2017. 

3. N,ȮIcrq_kcc*ȮI,ȮAf_jcpkw_lmlr*Ȯ_lbȮ?,ȮNp_qcprqgr*ȮŴ?l_jwqgqȮmdȮQsgr_`jcȮGlrcpamlnection Points 
mdȮMddqfmpcȮUglbȮD_pkqȮglȮrfcȮEsjdȮmdȮRf_gj_lb*ŵȮClcpewȮNpmacbg_*Ȯtmj,Ȯ57*Ȯnn,Ȯ237ů464, 2015. 
. 
4,0,0ȮĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 

1. T. Likitjarernkul, K. Sengchaui, R. Duangsoithong, K. Chalermyanont, and A. Prasertsit, 
ŴAmppcj_rgmlȮdc_rspcȮqcjcargmlȮ_l_jwqgqȮdmpȮd_sjrȮbg_elmqgqȮmdȮglbsargmlȮkmrmpqŵ*Ȯ?bt_lacbȮ
Computer and Communication Engineering Technology., Lecture Notes in Electrical Engineering, 
vol. 362, pp. 1219-1228, 2016. 

2. T. Khruatiew, K. Chalermyanolr*Ȯ?,ȮNp_qcprqgrȮ_lbȮU,ȮUgaf_immj*ȮŴ?lȮGlrcep_rcbȮKsjrgnjc-Input 
Multiple-MsrnsrȮAmltcprcpȮugrfȮ@_rrcpwȮAf_pecpȮdmpȮJmuȮNmucpȮ?nnjga_rgmlq*ŵȮGlȮRfcȮ4rfȮNQS-
UNS International Conference on Engineering and Technology, 12 (1.4) pp. 1-5.  (2013, May).    

3. ěŇĶĺńĥĬƢȮĜŅĵŐĽĚŏěĶŇĠ, ĔŋĽŋĴŅĸĵƢȮŏĜĸŇĴĵŅĬĬĪƢȮŐĸŃȮŀĬŋĺńĨĶȮĮĶŃŏĽĶŇģĽŇĪīŇś*ȮŴĔŅĶĮĶŃĴŅĦėƞŅĽĩŅĬŃĮĶŃěŋĕŀĚ
ŐĭĨŏĨŀĶňŗĸŇŏīňĵĴœŀŀŀĬĽŜŅľĶńĭŏĞĬŏĞŀĶƢőľĬħŒĬĶŃĭĭŏėĶŊŀĕƞŅĵŏĞĬŏĞŀĶƢœĶƟĽŅĵ*ŵȮĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĪŅĚ
ĺŇĻĺĔĶĶĴœĲĲƚŅȮėĶńŘĚĪňŗȮ14Ȯ(EECON-36), ŏĸƞĴȮ/, ĺńĬĪňŗȮ//-/1ȮīńĬĺŅėĴȮ0334,  
ľĬƟŅȮ245-25. 

   

4,1ȮőėĶĚĔŅĶĺŇěńĵ 

őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 
1. The Preliminary Study of Technologies and Potential 

in Thai Universities on Wireless Sensor Networks 
NECTEC 

2. Magnetics Designs for Improving Cross-Regulation in 
Closed-Loop Regulation of a Main Output of 
Multiple-Output Flyback Converter 

Faculty of Engineering, Prince of 
Songkla University 

3. Design and Development of Electric Postural Prince of Songkla University 
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őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 
Drainage Table using Computerized Control 

4. 3..ȮVA uninterruptible power supply   Prince of Songkla University 
5. Development of Electrical Power Source in Wireless 

Sensor Network  for Water Level Monitoring 
Prince of Songkla University 

6. An integrated multiple-input renewable energy 
power supply for flood warning system 

ĚĭĮĶŃĴŅĦŐįƞĬħŇĬ 
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7,ȮįĻ,ȮħĶ,ȮħŋěħŅĺȮ ĭŌĶĦŃıŅĦŇĝĵƢĔŇě 
7.1 ĳŅĶŃĚŅĬĽŀĬ 

7.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
212-301 Electrical Engineering Laboratory I 2 

212-302 Electrical Engineering Laboratory II 2 

212-392  B_r_ȮAmkkslga_rgmlqȮ_lbȮAmknsrcpȮLcrumpigle 3 

0/0-2.0 Electrical Engineering Laboratory IV / 

212-407 Project I 2 

212-408   Project II 4 

 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-552 
212-591 

Digital Image Processing  
Research Methodologies 

3 
3 

212-708 Master Seminar 1 
212-709 Ph.D. Seminar 1 
212-800 Thesis 18 

 
7.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
210-541 
210-552 

Embedded System Design 

Digital Image Processing 

3 
3 

210-591 Research Methodologies 3 
210-708 Master Seminar 4 
210-709 Ph.D. Seminar 6 
210-800 Thesis 18 
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7.2 įĸĚŅĬĺŇĝŅĔŅĶ 
7,0,/ȮĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ3ȮĮƖ 

1. B,Ȯ@sp_l_n_lgafigr*ȮL,ȮBcjgeg_llgq*Ȯ_lbȮW,Ȯ?lbpcmnmsjmq*ȮŴAmltcpeclacȮmdȮbcqwlafpmlgx_rgmlȮ
npgkgrgtcqȮglȮugpcjcqqȮqclqmpȮlcrumpiq8Ȯ?Ȯqrmaf_qrgaȮkmbcjgleȮ_nnpm_af*ŵȮGCCCȮRpansactions on 
Signal Processing, vol. 63, no. 1, pp. 221ů233, 2015. 

2. W,ȮAfcl*ȮD,ȮOgl*ȮW,ȮVgle*Ȯ_lbȮB,Ȯ@sp_l_n_lgafigr*ȮŴApmqq-layer optimization scheme using 
ammncp_rgtcȮbgtcpqgrwȮdmpȮpcjg_`jcȮb_r_Ȯrp_lqdcpȮglȮugpcjcqqȮqclqmpȮlcrumpiq*ŵȮGlrcpl_rgml_jȮ
Journal of Distributed Sensor Networks, vol. 2014, pp. 1ů16, 2014. 

3. ?,ȮPcbmlbg*ȮB,Ȯ@sp_l_n_lgafigr*ȮK,ȮAcq_l_*ȮK,ȮR_ejg_q_aafg*Ȯ_lbȮW,Ȯ?lbpcmnmsjmq*ȮŴClcpewȮ
amlqsknrgmlȮmdȮtgqs_jȮqclqmpȮlcrumpiq8ȮGkn_arȮmdȮqn_rgmmp_jȮamtcp_ec*ŵȮGCCCȮRp_lq_argmlqȮmlȮ
Circuits and Systems for Video Technology, vol. 24, no. 12, pp. 2117ů2131, 2014. 

4. H,Ȯ@cq`cq*ȮE,ȮQk_pr*ȮB,Ȯ@sp_l_n_lgafigr*ȮA,ȮIjmsigl_q*Ȯ_lbȮW,Ȯ?lbpcmnmsjmq*ȮŴ?l_jwrgaȮamlbgrgmlqȮ
for energy neutrality in Uniformly-DmpkcbȮugpcjcqqȮqclqmpȮlcrumpiq*ŵȮGCCCȮRp_lq_argmlqȮmlȮ
Wireless Communications, vol. 12, no. 10, pp. 4916ů4931, 2013. 

 
7,0,2ȮĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 

1. L,Ȯ Nmplaf_jcpknmle*Ȯ B,Ȯ @sp_l_n_lgafigrȮ _lbȮ I,Ȯ Rfmlelmm*Ȯ ŴKm`jgcȮ LcrumpiȮ QcjcargmlȮ
Algorithm based on Max-Min Fairness for Dyl_kgaȮUcgefrq*ŵȮrfcȮ/2rfȮGlrcpl_rgml_jȮAmldcpclacȮ
on ECTI 2017, IEEE ECTI-CON 2017, pp. 549-552, 2017. 

2. B,Ȯ@sp_l_n_lgafigr*ȮŴQrsbwȮmdȮCvncarcbȮBcj_wȮmdȮKsjrg-hop Desynchronization for Wireless 
QclqmpȮLcrumpiq*ŵȮGlrcpl_rgml_jȮRcaflga_jȮAmldcpclacȮmlȮRCLAMLȮ0016, IEEE Region 10 
Conference 2016, pp.1334-1337, 2016. 

3. B,Ȯ@sp_l_n_lgafigrȮ_lbȮW,Ȯ?lbpcmnmsjmq*ȮŴBgqrpg`srcbȮRgkcȮBgtgqgmlȮKsjrgnjcȮ?aacqqȮNpmrmamjȮ
for Multi-fmnȮUgpcjcqqȮQclqmpȮLcrumpiq*ŵȮGlrcpl_rgml_jȮRcaflga_jȮAmldcpclacȮmlȮRCLAMLȮ0./3*Ȯ
IEEE Region 10 Conference 2015, pp. 1-4, 2015. 

4. B,Ȯ@sp_l_n_lgafigr*ȮŴGlapc_qgleȮNcpdmpk_lacȮdmpȮKsjrgaf_llcjȮBgqrpg`srcbȮAmmpbgl_rgmlȮglȮ
UgpcjcqqȮQclqmpȮLcrumpiq*ŵȮrfcȮ/.rfȮGlrcpl_rgml_jȮAmldcpclacȮmlȮUgpcjcqqȮAmkkslga_rgmlq*Ȯ
Networking and Mobile Computing (WICOM), pp. 441 ů 444, 2014. 

5. B,Ȯ@sp_l_n_lgafigr*ȮL,ȮBcjgeg_llgqȮ_lbȮW,Ȯ?lbpcmnmsjmq*ȮŴMlȮrfcȮQrmaf_qrgaȮKmbcjgleȮmdȮ
Bcqwlafpmlgx_rgmlȮAmltcpeclacȮglȮUgpcjcqqȮQclqmpȮLcrumpiq*ŵȮrfcȮ/2rfȮGCCCȮGlrcpl_rgml_jȮ
Conference on Acoustic, Speech and Signal Processing (ICASSP),  
pp. 5045-5049, 2014. 
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6. A. Redondi, D. Buranapanichkit, M. Cesana, M. Tagliasacchi, and Y. Andreopoulos, Energy 
consumption of visual sensor networks: Impact of spatio-temporal coverage based on single-
hop topologies, vol. 8354 LNCS, pp. 150-165, 2014. 

7. D. Bural_n_lgafigr*ȮL,ȮBcjgeg_llgq*Ȯ_lbȮW,Ȯ?lbpcmnmsjmq*ȮŴMlȮrfcȮqrmaf_qrgaȮkmbcjgleȮmdȮ
bcqwlafpmlgx_rgmlȮamltcpeclacȮglȮugpcjcqqȮqclqmpȮlcrumpiq*ŵȮnpcqclrcbȮ_rȮrfcȮGA?QQN*ȮGCCCȮ
International Conference on Acoustics, Speech and Signal Processing - Proceedings, pp. 5045ů
5049, 2014. 

 

7.3 őėĶĚĔŅĶĺŇěńĵȮ 
őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 

1. ĔŅĶĻŉĔļŅėĺŅĴĸƞŅĝƟŅĕŀĚĔŅĶŏĕƟŅĽŌƞĽĳŅĺŃıĶƟŀĴĪŜŅĚŅĬĕŀĚĔŅĶ
ŏĕƟŅĩŉĚĕƟŀĴŌĸľĸŅĵĪŅĚŐĭĭĔĶŃěŅĵŒĬŏĝŇĚĕŀĚŏĺĸŅŐĸŃıŊŘĬĪňŗ
ĽŜŅľĶńĭŏėĶŊŀĕƞŅĵŏĞŖĬŏĞŀĶƢœĶƟĽŅĵ 

2. ĶŃĭĭĨŇħĨŅĴŐĸŃŀŋĮĔĶĦƢĝƞĺĵŏľĸŊŀįŌƟıŇĔŅĶŐĸŃįŌƟĮƙĺĵŒĬĔŅĶĪŜŅ
ĔŅĵĳŅıĭŜŅĭńħįƞŅĬŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ 
 
 

3. ĶŃĭĭĨŇħĨŅĴŏĝŇĚőĨƟĨŀĭĽŜŅľĶńĭĔŅĶĪŜŅĔŅĵĳŅıĭŜŅĭńħĪŅĚœĔĸ
ĭĬŐŀĮıĸŇŏėĝńĬĴŊŀĩŊŀȮŐĸŃĔŅĶıńĥĬŅĶŃĭĭĪňŗĶŀĚĶńĭĔŅĶ
ĺŇŏėĶŅŃľƢħƟŅĬĽŋĕĳŅıħƟĺĵĔŅĶŒĝƟȮBig data ĽŜŅľĶńĭįŌƟĮƙĺĵŏĕƞŅ
ŏĽŊŗŀĴ 

ĽŜŅĬńĔĚŅĬıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňŐľƞĚĝŅĨŇȮ&ĽĺĪĝ,' 
 
ĔŀĚĪŋĬĺŇěńĵŐĸŃıńĥĬŅĔŇěĔŅĶĔĶŃěŅĵ
ŏĽňĵĚȮĔŇěĔŅĶőĪĶĪńĻĬƢȮŐĸŃĔŇěĔŅĶ
őĪĶėĴĬŅėĴŏıŊŗŀĮĶŃőĵĝĬƢĽŅīŅĶĦŃȮ
&ĔĪĮĽ,' 
ĽŜŅĬńĔĚŅĬĔŀĚĪŋĬĽĬńĭĽĬŋĬĔŅĶĺŇěńĵȮ
&ĽĔĺ,'ȮİƙŅĵŀŋĨĽŅľĔĶĶĴȮĶƞĺĴĔńĭĭĶŇļńĪȮ
œĪĵėĴȮěŜŅĔńħȮ&ĴľŅĝĬ' 
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8. įĻ,ȮĽŅĺŇĨĶƢ  ĨńĦĤĬŋĝ 
8.1 ĳŅĶŃĚŅĬĽŀĬ 

  8.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
212-202 Basic Electrical Engineering Laboratory 1 
212-204 Electrical Measurement and Instrumentation  1 
212-301 Electrical Engineering Laboratory I 2 
212-302 Electrical Engineering Laboratory II 2 
212-352 Transmission Lines  3 
0/0-2./ Electrical Engineering Laboratory III 1 
212-402 Electrical Engineering Laboratory IV 3 
212-407 Project I 2 
212-408 Project II 4 
0/0-240 Communication Systems 3 
0/0-130 Wave Propagation Ȯand Transmission Line 1 
213-311 Seminar in Biomedical Engineering I 3 
213-481 Biomedical Instrument Design 3 

  
 ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 ĶŅĵĺŇĝŅ         ȮȮȮȮȮȮ    ľĬƞĺĵĔŇĨ 

212-536 Applied Physiology and Biomechanics 3 
212-538 Applied Prosthetic Device and Artificial Organ 3 
212-557 Computer Arithmetic and Numerical Methods in Engineering 3 
212-558 Information Security and Cryptography 3 

 
8.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
210-536 Applied Physiology and Biomechanics 3 
210-538 Applied Prosthetic Device and Artificial Organ 3 
210-557 Computer Arithmetic and Numerical Methods in 

Engineering 
3 

210-558 Information Security and Cryptography 3 
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8.2 įĸĚŅĬĺŇĝŅĔŅĶ 
 8.2.1 ĭĪėĺŅĴĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ5 ĮƖ 
   - 
 

8.2.2 ĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 
1. N. Meengoen, B. Wongkirrgqsiq_*ȮQ,ȮR_lrf_lsaf*ȮŴKc_qspckclrȮqrsbwȮmdȮfsk_lȮ`jmmbȮnfȮ`_qcbȮ
mlȮmnrga_jȮrcaflgoscȮ`wȮ`_aiȮnpmn_e_rgmlȮ_prgdgag_jȮlcsp_jȮlcrumpi*ŵȮ0./5 International 
Electrical Engineering Congress, iEECON 0./5, art. no. 6.5365/, pp1-4, 0./5, 

2. T. Bandisak, S. Tanthansafr*Ȯ @,Ȯ Umleigrrgqsiq_*Ȯ ŴQr_rcȮ qn_acȮ kmbcjȮ mnrgkgx_rgmlȮ dmpȮ
fwncp`gjgps`glckg_Ȯk_l_eckclrȮsqgleȮrpsla_rcbȮ`_j_lacȮpc_jgx_rgml*ŵȮU_j_gj_iȮHmspl_jȮmdȮ
Science and Technology, /1Ȯ&2', pp. 07/-1.., 0./4, 

3. P. Parinyanut, T. Bandisak, P. Chiengkriwate, S. Tanthansaf*ȮQ,ȮQ_leif_rf_r*ȮŴBgegr_jȮa_kcp_Ȯ
gk_ecȮ_l_jwqgqȮmdȮd_cacqȮglȮbcrcargmlȮmdȮafmjcqr_rgaȮh_slbgacȮglȮgld_lrq*ŵȮ?dpga_lȮHmspl_jȮmdȮ
Paediatric Surgery, /1Ȯ&1', pp. /1/-/13, 0./4, 

8.3 ĶŅĚĺńĸ 
1. ĶŅĚĺńĸĝĴŏĝĵħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŏĪėőĬőĸĵňŐĸŃŀŋĨĽŅľĔĶĶĴȮĶŅĚĺńĸĚŅĬĮĶŃħŇļģƢėŇħėƟĬĮĶŃěŜŅĮƖȮ0326ȮȮȮĽĳŅĺŇěńĵ
ŐľƞĚĝŅĨŇȮŒĬįĸĚŅĬȮŴŏėĶŊŗŀĚĺńħĔŅĶœľĸĕŀĚĬŘŜŅŒĬĨƟĬıŊĝŐĭĭıńĸĽƢėĺŅĴĶƟŀĬĶŋƞĬȮPSU-NRCŵ őħĵȮĶĻ,ħĶ,ȮĽŅĵńĦľƢȮ
ĽħŋħňȮįĻ,ħĶ,ĝŌĻńĔħŇśȮĸŇŗĴĽĔŋĸȮŐĸŃȮįĻ,ĽŅĺŇĨĶƢȮĨńĦĤĬŋĝ, 
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7,ȮįĻ,ȮŀĬŋĺńĨĶȮȮĮĶŃŏĽĶŇģĽŇĪīƢ 
9.1 ĳŅĶŃĚŅĬĽŀĬ 

9.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-202 Basic Electrical Engineering Laboratory 1 
212-211 Electric Circuits  3 
212-301 Electrical Engineering Laboratory I 2 
0/0-1.0 Electrical Engineering Laboratory II 2 
212-342 Continuous-Time Control System   3 
0/0-2./ Electrical Engineering Laboratory III 1 
0/0-2.0 Electrical Engineering Laboratory IV 1 
212-406 Seminar II 1 
212-407 Project I 2 
212-408 Project II 4 
211-221 Fundamental of  Electric Machines 3 
213-322 Control System in Biomedical Engineering 3 

       

9.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
210-513 Power Semiconductor Devices 3 
210-612 Utility Applications of  Power Electronics 3 
210-560 Applied Digital Control System  3 
210-611 Dynamic Modeling of Electric Machines and Controls 3 

 

9.2 įĸĚŅĬĺŇĝŅĔŅĶ 
9.2.1 ĭĪėĺŅĴĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ3ȮĮƖ 

1. NfgafcrȮ Icrq_kcc*Ȯ Isqsk_jȮ Af_jcpkw_lmlr*Ȯ ?lsu_rȮ Np_qcprqgr*Ȯ Ŵ?l_jwqgqȮ mdȮ Qsgr_`jcȮ
GlrcpamllcargmlȮNmglrqȮmdȮMddqfmpcȮUglbȮD_pkqȮglȮrfcȮEsjdȮmdȮRf_gj_lb*ŵȮClcpewȮNpmacbg_*ȮTol. 79, 
November 2015, pp. 459ů464. 
2. T. Likitjarernkul, K. Sengchuai, R. Duangsoithong, K. Chalermyanont, and A. Prasertsit, ŴPCA based 
feature extraction for classification of stator-winbgleȮd_sjrqȮglȮglbsargmlȮkmrmpq*ŵ Pertanika Journal 
of Science and Technology 25, pp.197-204, 2017 
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7,0,0ȮĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 
1. T. Likitjarernkul, K. Sengchaui, R. Duangsoithong, K. Chalermyanont, and A. Prasertsit, 
ŴAmppcj_rgmlȮdc_rspcȮqcjcargmlȮ_l_jwqgqȮdmpȮd_sjrȮbg_elmqgqȮmdȮglbsargmlȮkmrmpqŵ*Ȯ?bt_lacbȮ
Computer and Communication Engineering Technology, Lecture Notes in Electrical Engineering, 
vol. 362, pp. 1219-1228, 2016. 

9.3 őėĶĚĔŅĶĺŇěńĵ 
őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 

1. ĶŃĭĭŏİƚŅĨŇħĨŅĴĨĶĺěĽŀĭĽĳŅıĴŀŏĨŀĶƢŏľĬňŗĵĺĬŜŅŒĬŀŋĨĽŅľĔĶĶĴ ĚĭĮĶŃĴŅĦŐįƞĬħŇĬ 
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10,ȮħĶ,ȮĔŇĨĨŇėŋĦȮĪŀĚıŌĸ 
 10.1 ĳŅĶŃĚŅĬĽŀĬ 

10.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-231 Principles of Electronics 3 
212-232 Sensor and Signal Conditioning 3 
212-305 Microprocessor Laboratory 1 

 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-708 Master Seminar 1 
212-709 Ph.D. Seminar 1 

 
 10.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 

ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
210-708 Master Seminar 4 
210-709 Ph.D. Seminar 6 
210-800 Thesis 18 
210-900 Thesis 48 
210-541 Embedded System Design 3 
210-543 Modern Sensors 3 
210-653 Random Signal Analysis  3 

 
10.2 įĸĚŅĬĺŇĝŅĔŅĶ 
/.,0,/ȮĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ3ȮĮƖ 

1. Afcrn_rr_l_lmlbf*Ȯ I,Ȯ Rfmlensjj*Ȯ _lbȮ I,Ȯ Afcrn_rr_l_lmlbf*Ȯ ŴGlrcpbgegr_jȮ a_n_agr_lacȮ
sensing of moisture content in rubber ummbŵ*ȮAmknsrcpqȮ_lbȮCjcarpmlgaqȮglȮ?epgasjrspc*Ȯtmj,Ȯ
142, pp. 545-551, 2017. 

2. I,ȮRfmlensjjȮ_lbȮ?,ȮIölge*ȮŴ?bt_lacȮ_lbȮa_qcȮqrsbgcqȮmdȮrfcȮB?GAMVȮdp_kcumpiȮdmpȮ
automated design of multi-qclqmpȮglrcjjgeclrȮkc_qspckclrȮqwqrckqŵ*ȮRcaflgqafcqȮKcqqcl*Ȯ
83 (4), pp. 234-243, 2016. 
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3. ?,ȮIölgeȮ_lbȮI,ȮRfmlensjj*ȮŴKsjrg-spectral hand-held devices for edible oil and general 
dmmbȮglqncargmlŵ*ȮGlrcpl_rgml_jȮLcuqȮmlȮD_rq*ȮMgjqȮ_lbȮPcj_rcbȮK_rcpg_jq*Ȯ05Ȯ&2'*Ȯnn,Ȯ04-29, 
2016. 

4. N. Jindapetch, K. Thongpull, S. Plong-Ngooluam, and N,ȮP_inmleqgpg*ȮŴCjcarpmqr_rgaȮBgqaf_pecȮ
GlqncargmlȮRcaflmjmegcqŵ*ȮTgqs_jȮGlqncargmlȮRcaflmjmewȮglȮrfcȮF_pbȮBgqaȮBpgtcȮGlbsqrpw*Ȯnn,Ȯ
199-223, 2015. 

5. I,ȮRfmlensjj*ȮB,ȮEpm`cl*Ȯ_lbȮ?,ȮIölge*ȮŴ?ȮbcqgelȮ_srmk_rgmlȮ_nnpm_afȮdmpȮr_qi-specific 
intelligent multi-sensory systems - Lab-on-qnmmlȮ glȮ dmmbȮ _nnjga_rgmlqŵ*Ȯ RcaflgqafcqȮ
Messen, 82 (4), pp. 196-208, 2015. 

6. I,ȮRfmlensjj*ȮL,ȮHglb_ncraf*Ȯ_lbȮU,ȮRccp_n_`i_hmplbcr*ȮŴUgpcjcqqȮCQBȮctclrȮjma_rmpȮ
qwqrckqȮglȮf_pbȮbgqiȮbpgtcȮk_lsd_arspgleȮcltgpmlkclrqŵ*ȮGCCCȮRp_lq_argmlqȮmn Industrial 
Electronics, 60 (11), pp. 5252-5259, 2013. 

 
/.,0,0ȮĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 

1. T. Lueangamornsiri, K. Thongpull, K. Af_jcpkw_lmlr*Ȯ_lbȮU,ȮUgaf_immj*ȮŴBcqgelȮ_lbȮ
development of a stand-alone solar energy harvesting system by MPPT and quick battery 
af_pegleŵ*Ȯ 0./4Ȯ /1rfȮ Glrcpl_rgml_jȮ AmldcpclacȮ mlȮ Cjcarpga_jȮ Cleglccpgle-Cjcarpmlgaq*Ȯ
Computer, Telecommunications and Information Technology, ECTI-CON 2016, pp.1-5, 2016. 

 
10.3 őėĶĚĔŅĶĺŇěńĵȮ 

őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 
/,ȮȮőėĶĚĔŅĶĺŇěńĵȮŴĶŃĭĭĴŊŀľŋƞĬĵĬĨƢĪňŗėĺĭėŋĴħƟĺĵĽńĠĠŅĦ
ėĸŊŗĬœĲĲƚŅĔĸƟŅĴŏĬŊŘŀŵȮ(ĬńĔĺŇěńĵ) 
 
2 őėĶĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅŐĕĬľŋƞĬĵĬĨƢŏĔŖĭĔŌƟĺńĨĩŋĶŃŏĭŇħȮ&EOD 
Manipulator) ĕĬŅħŏĸŖĔŐĭĭėĺĭėŋĴŀńĨőĬĴńĨŇȮ(ľńĺľĬƟŅ
őėĶĚĔŅĶ) 

 
 

ĴľŅĺŇĪĵŅĸńĵĺŇěńĵŐľƞĚĝŅĨŇȮ&NRU) ĮĶŃěŜŅĮƖ
ĚĭĮĶŃĴŅĦȮ0337 
 
ĽĩŅĭńĬŏĪėőĬőĸĵňĮƚŀĚĔńĬĮĶŃŏĪĻ 
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//,ȮħĶ,ȮĝĸŅĔĶȮėĶŋıĚĻƢĽŇĶŇ 
11.1 ĳŅĶŃĚŅĬĽŀĬ 

11.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
211-211 Fundamentals of Electrical Engineering 3 
212-001 Co-Curricular Activities   1 
212-463 Telecommunication Engineering 3 
212-407 Project I 2 
212-408 Project II 4 

 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-708 Master Seminar 1 
212-709 Ph.D. Seminar 1 

 
11.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
210-708 Master Seminar 1 
210-709 Ph.D. Seminar 1 
210-800 Thesis 18 
210-900 Thesis 48 

 
11.2 įĸĚŅĬĺŇĝŅĔŅĶ 

11,0,/ȮĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ3ȮĮƖ 
- 
11,0,2ȮĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 

1. I_psnmleqgpg*ȮA,ȮŴLce_rgtcȮgkn_arȮmdȮAQK?-ABȮmlȮUJ?LȮGCCCȮ6.0,//ŵ*ȮGCCCȮPcegmlȮ/.Ȯ
Annual International Conference, Proceedings/TENCON, pp. 857-862, 2017.   

2. Af_j_implȮ I_psnmleqgpgȮ _lbȮ QciqslȮ Qsu_lkclccȮ ŴNcpdmpk_lacȮ Ct_js_rgmlȮ mdȮ UJ?LȮ
6.0,0//vȮ_lbȮJRCȮLcrumpiȮdmpȮ3EȮF_lbmtcpŵ*ȮCARG-CON 2018, pp.659-662, 2018.  
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3. Af_j_implȮ I_psnmleqgpgȮ Ŵ?Ȯ Fw`pgbȮ P_lbmkȮ ?ccess Mechanism for Smart Meter 
Amkkslga_rgmlȮugrfȮBwl_kgaȮJm_bȮmlȮJRCȮLcrumpiqŵ*ȮNC?AMLȮ$ȮGLLMT?RGMLȮ0./5*Ȯ
pp.556-560, 13-14 December 2017. 

 
 

11.3 őėĶĚĔŅĶĺŇěńĵȮ 
őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 

1. ĔŅĶıńĥĬŅĶŃĭĭŏĕƟŅĩŉĚŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢœĶƟĽŅĵŐĭĭȮ
Preamble signature 

ĚĭĮĶŃĴŅĦŐįƞĬħŇĬ 
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/0,ȮħĶ,ȮœıőĶěĬƢȮ ĺŋƞĬĝŋĴ 

12.1 ĳŅĶŃĚŅĬĽŀĬ 
12.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-251 Electromagnetic Field Theory 3 

212-301 Electrical Engineering Laboratory I 2 

212-302 Electrical Engineering Laboratory II 2 

212-465 Optical Communications 3 

212-466 Radio Wave Propagation 3 

212-467 Antenna Engineering 3 

0/0-2.0 Electrical Engineering Laboratory IV / 

212-407 Project I 2 

212-408 Project II 4 

 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
212-591 Research Methodologies 3 
212-561 Modern Antenna Design 3 

212-562 Electromagnetic Wave Engineering 3 

212-708 Master Seminar 1 
212-709 Ph.D. Seminar 1 
212-800 Thesis 18 

 
12.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ ľĬƞĺĵĔŇĨ 
210-561 Modern Antenna Design 3 
210-562 Electromagnetic Wave Engineering 3 

210-591 Research Methodologies 3 

210-800 Thesis 18 
210-900 Thesis 48 
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12.2 įĸĚŅĬĺŇĝŅĔŅĶ 
12,0,/ȮĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ3ȮĮƖ 

1. S. Plong-lemmjs_k*ȮL,ȮHglb_ncraf*ȮN,ȮUmslafmsk*ȮB,ȮQmknmleqc*ȮŴ?ȮdglgrcȮcjckclr analysis of 
ksjrgnjcȮgmlȮpcacgtgleȮnj_rcqȮdmpȮgmlgxcpȮ`_j_lacȮkmlgrmpgle*ŵȮHmspl_jȮmdȮCjcarpmqr_rgaq*Ȯ64*Ȯnn,Ȯ
50-58, 2017. 

2. S. Plong-lemmjs_k*ȮL,ȮHglb_ncraf*ȮN,ȮUmslafmsk*ȮB,ȮQmknmleqc*ȮŴN_prg_jȮkc_qspckclrȮmdȮ
nj_l_pȮqspd_acȮgmlȮ`_j_lacȮ_l_jwqgq*ŵȮNcpr_lgia Journal of Science and Technology, 25 (S), pp. 
95-102, 2017. 

3. S. Plong-Lemmjs_k*ȮL,ȮHglb_ncraf*ȮN,ȮUmslafmsk*Ȯ_lbȮB,ȮQmknmleqc*ȮŴ1-D Computational 
Simulations of Electrostatic Potential in Partial Surfaces towards the Precision of Ion Balance 
?l_jwqgqŵ*Ȯ?pplied Mechanics and Materials, vol. 781, pp.308-311, 2015. 

4. Q,ȮLgj`mpumpl*ȮN,ȮUmslafmsk*ȮU,ȮUgaf_immj*Ȯ_lbȮU,ȮRfmleps_le*ȮŴCjcarpga_jȮNpmncprgcqȮ
Af_p_arcpgx_rgmlȮ_lbȮLskcpga_jȮKmbcjqȮmdȮPs``cpȮAmknmqgrcȮ_rȮFgefȮDpcosclawŵ*Ȯ?bt_lacbȮ
Materials Research, vol. 844, pp. 429-432, 2014. 
 

12,0,2ȮĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 
1. Q,ȮQmkumle*ȮN,ȮUmslafmsk*ȮK,ȮAfmleafc_uaf_kl_l*ȮŴAmlr_kgl_rgmlȮbcrcargmlȮglȮdpcqfȮ

natural rubber latex by a dry rubber content measurement system using microwave 
pcdjcarmkcrcp*ŵȮ@gmqwqrckqȮCleglccpgle*Ȯ/42*Ȯnn,Ȯ/6/-188, 2017. 

2. S. Plong-lemmjs_k*ȮL,ȮHglb_ncraf*ȮN,ȮUmslafmsk*ȮB,ȮQmknmleqc*ȮŴ?Ȯnpmmd-of-concept study 
demonstrating a multi-nj_rcȮgmlȮ`_j_lacȮ_l_jwxcp*ŵȮQclqmpqȮ_lbȮ?ars_rmpq*Ȯ?8ȮNfwqga_j*Ȯ035*Ȯnn,Ȯ
118-124, 2017. 

3. S. Plong-lemmjs_k*ȮL,ȮHglb_ncraf*ȮN,ȮUmslafmsk*ȮB,ȮQmknmleqc*ȮŴ?ȮDc_qg`gjgrwȮQrsbwȮmdȮGmlȮ
@_j_lacȮKc_qspckclrȮ`wȮN_prg_jȮQspd_acq*ŵȮNpmacbg_ȮAmknsrcpȮQagclac*Ȯ64*Ȯnn,Ȯ/42-167, 2016. 

4. S. Plong-Ngooluam, N. Jindapetch, P. Wounchoum, and D. Sompongse*ȮŴ1-D Computational 
Simulations of Electrostatic Potential in Partial Surfaces towards the Precision of Ion Balance 
?l_jwqgq*ŵȮ?nnjgcbȮKcaf_lgaqȮ_lbȮK_rcpg_jq*Ȯtmj,Ȯ56/*Ȯnn,Ȯ1.6-311, 2015. 

5. Q,ȮLgj`mpumpl*ȮN,ȮUmslafmsk*ȮU,ȮUgaf_immj*Ȯ_lbȮU,ȮRfmleps_le*ȮŴCjcctrical Properties 
Af_p_arcpgx_rgmlȮ_lbȮLskcpga_jȮKmbcjqȮmdȮPs``cpȮAmknmqgrcȮ_rȮFgefȮDpcosclaw*ŵȮ?bt_lacbȮ
Materials Research, vol. 844, pp. 429-432, 2014. 

6. Q,ȮQmkumle*ȮN,ȮUmslafmsk*Ȯ_lbȮK,ȮAfmleafc_uaf_kl_l*ȮŴCddcarqȮmdȮAmlr_kgl_rgmlqȮglȮ
Rubber Latex on Relative Permittivity at 0.5-0,.ȮEFx*ŵȮglȮNpma,ȮGlrcpl_rgml_jȮAmldcpclacȮmlȮ
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Electrical Engineering/Electronics, Computer, Telecommunications and Information Technology 
(ECTI-CON), Petchaburi, pp.1-4, June 2015. 

7. ĺňĶŃĵĻȮėĬħň, œıőĶěĬƢȮĺŋƞĬĝŋĴ, ŐĸŃȮĴŇĨĶĝńĵȮěĚŏĝňŗĵĺĝŜŅĬŅĠ*ȮŴĔŅĶĻŉĔļŅĕŀĭŏĕĨĔŅĶŐįƞĔĶŃěŅĵĔŜŅĸńĚėĸŊŗĬĕŀĚőı
ĶĭĮĸŅĵŏĮƕħĽŜŅľĶńĭĔŅĶĺńħėŋĦĽĴĭńĨŇœħŀŇŏĸŖĔĨĶŇĔĕŀĚĬŘŜŅĔĸńŗĬŒĬĳŅĝĬŃŐĔƟĺ*ŵȮPEC-11, pp.Ȯ176-179, ı,Ļ,Ȯ
2558. 
 
12.3 őėĶĚĔŅĶĺŇěńĵȮ 

őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 
2. ĽŅĵŀŅĔŅĻĨŀĭĽĬŀĚĵƞŅĬėĺŅĴĩňŗėŌƞȮĽŜŅľĶńĭŒĝƟĮĶŃĵŋĔĨƢŒĬĔŅĶ
ĪŜŅĬŅĵŏĮŀĶƢŏĞŖĬĨƢŏĬŊŘŀĵŅĚŐľƟĚŒĬĬŘŜŅĵŅĚĽħ 

ĪŋĬĶŅĵœħƟĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

3. ĔŅĶĺŇŏėĶŅŃľƢėŋĦĽĴĭńĨŇĪŅĚœĲĲƚŅĕŀĚĵŅĚĬŜŅœĲĲƚŅĽŜŅľĶńĭ
ĮĶŃĵŋĔĨƢŒĝƟŏĮƦĬŏĞŖĬŏĞŀĶƢĶńĭŐĶĚĔħŐĭĭĵŊħľĵŋƞĬœħƟ 

ĪŋĬĶŅĵœħƟėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 
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13,ȮħĶ,ȮĶńĔĔķĨĺƢ ȮħĺĚĽĶƟŀĵĪŀĚ 
13.1 ĳŅĶŃĚŅĬĽŀĬ 

13.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
212-241 Signals and Systems 3 

212-301 Electrical Engineering Laboratory I 2 

212-302 Electrical Engineering Laboratory II 2 

212-431 Digital Signal Processing 3 

0/0-2.0 Electrical Engineering Laboratory IV / 

212-407 Project I 2 

212-408 Project II 4 

 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
212-591 Research Methodologies 3 
212-787 Special Topics in DSP and Communications I (Pattern 

Recognition) 
3 

212-708 Master Seminar 1 
212-709 Ph.D. Seminar 1 
210-800 Thesis 18  

 
13.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
210-564 Pattern Recognition 3 
210-567 Computer Vision 3 
210-591 Research Methodologies 3 
210-708 Master Seminar 4 
210-709 Ph.D. Seminar 6 
210-800 Thesis 18 
210-900 Thesis 48 

 



 
 

154 

13.2 įĸĚŅĬĺŇĝŅĔŅĶ 
13,0,/ȮĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ3ȮĮƖ 

1 R,ȮJgigrh_pcplisj*ȮI,ȮQcleafs_g*ȮP,ȮBs_leqmgrfmle*ȮI,ȮAf_jcpkw_lmlr*Ȯ_lbȮ?,ȮNp_qcprqgr*ȮŴNA?Ȯ
based feature extraction for classification of stator-uglbgleȮd_sjrqȮglȮglbsargmlȮkmrmpqŵ*Ȯ
Pertanika Journal of Science and Technology, vol. 25, pp. 197-204, 2017. 

13,0,2ȮĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 
1 A. Yuthong, R. Duangsoithong and K. Chetpattananondh, " Lung Volume Monitoring Using Flow-

Oriented Incentive Spirometer with Video Processing," 2017 14th International Conference on 
Electrical Engineering/Electronics, Computer, Telecommunications and Information Technology 
(ECTI-CON), Phuket, pp. 537-540, 2017. 

2 K. Srijongkon, R. Duangsoithong, N. Jindapetch, M. Ikura and S. Chumpol, "SDSoC based 
development of vehicle counting system using adaptive background method," 2017 IEEE 
Regional Symposium on Micro and Nanoelectronics (RSM), Batu Ferringhi, Penang, pp. 235-238, 
2017. 

3 T. Likitjarernkul, K. Sengchuai, R. Duangsoithong, K. Chalermyanont, and A. Prasertsit, 
ŴAmppcj_rgmlȮdc_rspcȮqcjcargmlȮ_l_jwqgqȮdmpȮd_sjrȮbg_elmqgqȮmdȮglbsargmlȮkmrmpqŵ*Ȯ?bt_lacbȮ
Computer and Communication Engineering Technology, Lecture Notes in Electrical Engineering, 
vol. 362, pp. 1219-1228, 2016. 

4 A. Limshuebchuey, R. Duangsoithong and T. Windeatt, "Redundant feature identification and 
redundancy analysis for causal feature selection," 2015 8th Biomedical Engineering International 
Conference (BMEiCON), Pattaya, pp. 1-5, 2015. 

5 S. Rungruangbaiyok, R. Duangsoithong and K. Chetpattananondh, "Ensemble Threshold 
Segmentation for hand detection," 2015 12th International Conference on Electrical 
Engineering/Electronics, Computer, Telecommunications and Information Technology (ECTI-
CON), Hua Hin, pp. 1-5, 2015. 

6 R. Duangsoithong, P. Phukpattaranont and T. Windeatt, "Bootstrap Causal Feature Selection for 
irrelevant feature elimination," The 6th 2013 Biomedical Engineering International Conference, 
Amphur Muang, pp. 1-5, 2013. 
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13.3 őėĶĚĔŅĶĺŇěńĵȮ 
őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 

1. ĶŃĭĭĨŇħĨŅĴŏĝŇĚőĨƟĨŀĭĽŜŅľĶńĭĔŅĶĪŜŅĔŅĵĳŅıĭŜŅĭńħĪŅĚœĔĸ
ĭĬŐŀĮıĸŇŏėĝńĬĴŊŀĩŊŀŐĸŃĔŅĶıńĥĬŅĶŃĭĭĪňŗĶŀĚĶńĭĔŅĶ
ĺŇŏėĶŅŃľƢħƟŅĬĽŋĕĳŅıħƟĺĵĔŅĶŒĝƟȮBig data ĽŜŅľĶńĭįŌƟĮƙĺĵŏĕƞŅ
ŏĽŊŗŀĴ 

2. ĶŃĭĭĨŇħĨŅĴŐĸŃŀŋĮĔĶĦƢĝƞĺĵŏľĸŊŀįŌƟıŇĔŅĶŐĸŃįŌƟĮƙĺĵŒĬĔŅĶĪŜŅ
ĔŅĵĳŅıĭŜŅĭńħįƞŅĬŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶ 

ĽŜŅĬńĔĚŅĬĔŀĚĪŋĬĽĬńĭĽĬŋĬĔŅĶĺŇěńĵȮ
&ĽĔĺ,'ȮİƙŅĵŀŋĨĽŅľĔĶĶĴȮĶƞĺĴĔńĭĭĶŇļńĪȮ
œĪĵėĴȮěŜŅĔńħȮ&ĴľŅĝĬ' 
ĔŀĚĪŋĬĺŇěńĵŐĸŃıńĥĬŅĔŇěĔŅĶĔĶŃěŅĵ
ŏĽňĵĚȮĔŇěĔŅĶőĪĶĪńĻĬƢȮŐĸŃĔŇěĔŅĶ
őĪĶėĴĬŅėĴŏıŊŗŀĮĶŃőĵĝĬƢĽŅīŅĶĦŃȮ
&ĔĪĮĽ,' 

3. ĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮBootstrap causal feature selectionȮ ĪŋĬĶŅĵœħƟĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 
4. Body and Object Tracking for RehabilitationȮSystem Newton Fund 
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14.ȮħĶ,ȮĺķĪīŇśȮ ĺŇĝĔŌĸ 
14.1 ĳŅĶŃĚŅĬĽŀĬ 

14.1.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŃħńĭĮĶŇĠĠŅĨĶň 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
212-202 Basic Electrical Engineering Laboratory 1 

212-203 Electrical Instruments and Measurements Laboratory 1 

212-231 Principles of Electronics 3 

212-301 Electrical Engineering Laboratory I 2 

212-302 Electrical Engineering Laboratory II 2 

212-390 Microprocessor Laboratory 2 

0/0-2.0 Electrical Engineering Laboratory IV / 

212-407 Project I 2 

212-408   Project II 4 

 
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
212-708 Master Seminar 1 
212-709 Ph.D. Seminar 1 
212-800 Thesis 18 
212-801 Thesis 36 
212-900 Thesis 48 

 
14.1.2 ĳŅĶŃĚŅĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅ   ľĬƞĺĵĔŇĨ 
210-517 Renewable Energy and Distributed Generation 3 

210-591 Research Methodologies 3 

210-592 Research Reading and Writing 3 

210-652 System Identification 3 
210-708 Master Seminar 4 
210-709 Ph.D. Seminar 6 
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210-800 Thesis 18 
210-801 Thesis 36 
210-900 Thesis 48 

 

14.2 įĸĚŅĬĺŇĝŅĔŅĶ 
14,0,/ȮĭĪėĺŅĴĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŀĭȮ3ȮĮƖ 

1. P,ȮNfmrmmlȮ_lbȮU,ȮUgaf_immj*ȮŴQwqrckȮKmbcjjgleȮ_lbȮAmlrpmjjcpȮbcqgelcbȮdmpȮRfcpkmcjcarpgaȮ
Eclcp_rmpȮsqgleȮ_ȮDgpqrȮMpbcpȮNjsqȮBc_bȮRgkc*ŵȮECTI Trans. on Computer and Information 
Technology, vol. 10, no. 1, 2016, pp. 77-79. 

2. U,ȮUgaf_immj*ȮX,ȮPckqapgk*ȮS,Ȯ?,ȮMphg*Ȯ_lbȮQ,Ȯ@,ȮJcc`*ȮŴQk_prȮkcrcpgleȮmdȮt_pg_`jcȮnmucpȮ
jm_bq*ŵȮGCCCȮRp_lq_argmlqȮmlȮQk_prȮEpgb*Ȯtmj,Ȯ4*Ȯlm,Ȯ/*Ȯnn,Ȯ/67ů198, 2015. 

3. S. Nilbaworn, P. Wounchoum, W. Thonggruang, W,Ȯ Ugaf_immjŴCjcarpga_jȮ NpmncprgcqȮ
Characterization _lbȮLskcpga_jȮKmbcjqȮmdȮPs``cpȮAmknmqgrcȮ_rȮFgefȮDpcosclaw*ŵȮȮȮHmspl_jȮmdȮ
Advanced Materials Research, vol. 844, pp. 429-432, 2014. 
 

14,0,2ȮĭĪėĺŅĴĺŇěńĵŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶŐĸŃĴňĔŅĶıŇĴıƢĶĺĴŏĸƞĴŒĬĶŀĭȮ3ȮĮƖ 
1. T,ȮJsc_le_kmplqgpg*ȮU,ȮUgaf_immjȮ_lbȮI,ȮAf_jcpkw_lmlr*ȮŴQmj_pȮ@_rrcpwȮAf_pecpȮSqgleȮ_ȮKsjrg-
Qr_ecȮAmltcprcp*ŵȮin Proc. IEEE Regional Symposium on Micro and Nanoelectronics (RSM), 23-25 
August, 2017, Penang Malaysia, pp. 139-142. 

2. T. Lueangamornsiri, K. Thongpull, K. Chalermyanont and W. Wichakool*Ȯ ŴBcqgelȮ _lbȮ
Development of A Stand-Alone Solar Energy Harvesting System by MPPT and Quick Battery 
Af_pegle*ŵȮ13th International Conference on Electrical Engineering/Electronics, Computer, 
Telecommunications and Information Technology (ECTI-CON) 2016, 28 Jun ů 1 Jul, Chiang 
Mai, Thailand, pp. 1-5, 2016. 

3. P. Wiriyasermkul, K. Sengchaui, T. Likitjarernkul, W. Wichakool, and N. Hglb_ncraf*ȮŴBURȮ@_qcbȮ
Detection of Stator-Winding Shorted-RsplȮ glȮ GlbsargmlȮ Kmrmpqŵ*Ȯ rfcȮ 07rfȮInternational 
Technical Conference on Circuit/Systems Computers and Communications (ITC-CSCC), Phuket, 
Thailand, July 1-4, 2014, pp. 920-923. 

4. P. Wiriyasermkul, K. Sengchaui, T. Likitjarernkul, W. Wichakool, and N. Hglb_ncraf*ȮŴ?prgdgag_jȮ
Neural Network Based Classification of Shorted-Turn Phases in Stator Windings of Induction 
Kmrmpqŵ*ȮrfcȮ07rfȮGlrcpl_rgml_jȮRcaflga_jȮAmldcpclacȮmlȮAgpasgr-QwqrckqȮAmknsrcpqȮ_lbȮ
Communications (ITC-CSCC), Phuket, Thailand, July 1-4, 2014. pp. 924-927, 
 



 
 

158 

14.3 őėĶĚĔŅĶĺŇěńĵȮ 
őėĶĚĔŅĶĺŇěńĵ ŐľĸƞĚĪŋĬ 

1. őėĶĚĔŅĶıńĥĬŅŏėĶŊŗŀĚĨƟĬŐĭĭĽŜŅľĶńĭįĸŇĨĔĶŃŐĽœĲĲƚŅ
ĔĶŃŐĽĨĶĚĽŜŅľĶńĭĔŅĶĸƟŅĚįńĔ 
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