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ȮȮȮȮȮȮȮ3,3Ȯ ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ 
 R ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬłȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
ÄȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 

 ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ĮĶŃŏĪĻȮźźźźźź 
 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 

 Ä ĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 
 Ȯ3,4ȮȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
R ŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
ÄȮŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 

 +ȮėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 +ȮėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 
ȮÄȮľĸńĔĽŌĨĶĮĶŇĠĠŅėŌƞȮ&Double Degree' 
ȮÄȮľĸńĔĽŌĨĶĮĶŇĠĠŅĶƞĺĴȮ&Joint Degree'ȮȮȮȮ 
 +Ȯ ĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵ-ĽĩŅĭńĬȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
  ĝŊŗŀĮĶŇĠĠŅȮ&ĝŊŗŀŏĨŖĴ'Ȯ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ ĽŅĕŅĺŇĝŅȮ&ĩƟŅĴň'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
Á ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0344ȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/'Ȯ 

- ŏĶŇŗĴŒĝƟľĸńĔĽŌĨĶĨńŘĚŐĨƞȮĮƖȮı,Ļ,Ȯ0316 

- ĴňįĸĭńĚėńĭŒĝƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ0344 
Á ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ10/2565ȮŏĴŊŗŀĺńĬĪňŗ 21 ŏħŊŀĬ ĔńĬĵŅĵĬȮ
ı,Ļ,Ȯ0343 

Á ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ/.-0343ȮŏĴŊŗŀĺńĬĪňŗȮ07ȮŏħŊŀĬȮĨŋĸŅėĴȮı,Ļ,Ȯ
0343 

 
7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 

ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ2552 ŒĬĮƖĔŅĶĻŉĔļŅȮ2567 

 
8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅȮȮ 
Á ŀŅěŅĶĵƢȮȮĬńĔĺŇĝŅĔŅĶȮĬńĔĺŇěńĵŐĸŃıńĥĬŅȮ 
Á ĺŇĻĺĔĶĞŀĲĨƢŐĺĶƢȮĬńĔĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭȮĬńĔıńĥĬŅĶŃĭĭĞŀĲĨƢŐĺĶƢȮĬńĔĪħĽŀĭŐĸŃĶńĭĶŀĚ
ėŋĦĳŅıĞŀĲĨƢŐĺĶƢ 

Á ĺŇĻĺĔĶŏėĶŊŀĕƞŅĵȮįŌƟħŌŐĸĶŃĭĭģŅĬĕƟŀĴŌĸȮȮȮįŌƟħŌŐĸĶŃĭĭŏėĶŊŀĕƞŅĵȮ 
Á ĬńĔĺŇŏėĶŅŃľƢėĺŅĴĴńŗĬėĚĶŃĭĭĽŅĶĽĬŏĪĻ 
Á ĺŇĻĺĔĶĕƟŀĴŌĸȮĬńĔĺŇĪĵŅĻŅĽĨĶƢĕƟŀĴŌĸȮĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮȮĺŇĻĺĔĶĮƤĠĠŅĮĶŃħŇļģƢ 
Á įŌƟĮĶŃĔŀĭĔŅĶīŋĶĔŇěħƟŅĬėŀĴıŇĺŏĨŀĶƢ 
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9. ĝŊŗŀȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
7,/ȮȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

ĝŊŗŀ+ĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ&ĽŅĕŅ', 

ĽĩŅĭńĬĪňŗĽņŏĶŖě*ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
įĻ,ħĶ,ħŋļġňȮĮĶŃŏĽĶŇģīŇĨŇıĚļƢ 
 

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

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

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 
įĻ,ħĶ,ĮĳńĚĔĶȮȮŀŇŗĬŐĔƟĺ 
 

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

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

įĻ,ħĶ,ĻŋĳĔŇěȮŀŅĺŇıńĬīŋƢ 
&13.77./106631' 

- D,Eng &Computer Science and Engineering', Waseda 
University, Japan, 2013 

- M,Eng &Computer Science and Engineering', Waseda 
University, Japan, 2009 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', 
ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭľĬŉŗĚ,  ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 

 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮŒĬĽĩŅĬĪňŗĨńŘĚȮ 
ÃȮĬŀĔĽĩŅĬĪňŗĨńŘĚ 
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11. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346ȮŏĮƦĬĔŅĶ

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨŅĴĶŀĭĶŃĵŃŏĺĸŅĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0336ȮĪňŗĔņľĬħŒľƟĪŋĔ
ľĸńĔĽŌĨĶĴňĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪŋĔ 5 ĮƖȮȮőħĵĔŅĶĮĶńĭŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŐĸŃĺńħįĸőħĵŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes8ȮPLOs'ȮĨŅĴ
ŐĬĺĪŅĚĔŅĶĻŉĔļŅĴŋƞĚŏĬƟĬįĸĸńıīƢĕŀĚįŌƟŏĶňĵĬȮ&Outcome+Based Education8ȮOBE' 

 ŏĬŊŗŀĚěŅĔĮƤěěńĵĽņėńĠľĬŉŗĚŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏĔŇħěŅĔįĸĔĶŃĪĭěŅĔĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔȮħńĚĬńŘĬ
ĔŅĶħņŏĬŇĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶěŉĚěņŏĮƦĬŀĵƞŅĚĵŇŗĚĪňŗĨƟŀĚħņŏĬŇĬĔŅĶŒĬŏĝŇĚĶŋĔȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňĻńĔĵĳŅı
ŐĸŃĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬœħƟĨŅĴĺŇĺńĥĬŅĔŅĶĕŀĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŐĸŃĶŀĚĶńĭĔŅĶŐĕƞĚĕńĬĪŅĚīŋĶĔŇěħŇěŇĪńĸĪńŘĚ
ŒĬĮĶŃŏĪĻœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻȮőħĵĔŅĶįĸŇĨĭŋėĸŅĔĶĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢěņŏĮƦĬĨƟŀĚĴňėĺŅĴıĶƟŀĴĪňŗěŃ
ĮĢŇĭńĨŇĚŅĬœħƟĪńĬĪňȮŐĸŃĴňĻńĔĵĳŅıĽŌĚŒĬĔŅĶıńĥĬŅĨĬŏŀĚŒľƟŏĕƟŅĔńĭĸńĔļĦŃĚŅĬĪńŘĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ 

 ȮȮȮȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2566  Ĵň
ŐĬĺėŇħľĸńĔŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėŋĦĽĴĭńĨŇŐĸŃĪńĔļŃĪňŗĨĶĚ
ĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬħƟŅĬħŇěŇĪńĸĪňŗĴňĻńĔĵĳŅıĽŌĚŏıŊŗŀĶŀĚĶńĭĔŅĶŐĕƞĚĕńĬĪŅĚīŋĶĔŇěħŇěŇĪńĸĪńŘĚŒĬ
ĮĶŃŏĪĻœĪĵŐĸŃĨƞŅĚĮĶŃŏĪĻȮőħĵĴŋƞĚŏĬƟĬĔŅĶįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėŋĦĽĴĭńĨŇŐĸŃĪńĔļŃĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĨĸŅħŐĶĚĚŅĬħƟŅĬħŇěŇĪńĸĪňŗĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĝņĬŅĠŒĬħƟŅĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĔńĭŏĬŊŘŀľŅĪŅĚħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮőħĵĽŅĴŅĶĩĬņœĮĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ėĦŇĨĻŅĽĨĶƢȮŐĸŃĽĩŇĨŇȮĶĺĴĩŉĚĻŅĽĨĶƢĽŅĕŅŀŊŗĬŕȮŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀĬņŏĽĬŀŐĬĺĪŅĚŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴȮĶĺĴĪńŘĚŏĮƦĬįŌƟĴňħƟŅĬěĶŇĵīĶĶĴȮěĶĶĵŅĭĶĶĦŐĸŃĴňėĺŅĴŏĮƦĬĴŊŀŀŅĝňıȮŏıŊŗŀĨŀĭĽĬŀĚ
ĨƞŀĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮȮŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚȮSDGsȮĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ
ŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮħńĚĬňŘ 

 

 //,/ȮĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ 
 ěŅĔĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ0.ȮĮƖȮ&ı,Ļ,Ȯ034/+036.'ȮĪňŗœħƟĔņľĬħĺŇĽńĵĪńĻĬƢŏĔňŗĵĺĔńĭĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻ

ŒľƟĔƟŅĺœĮĽŌƞĮĶŃŏĪĻĪňŗıńĥĬŅŐĸƟĺȮėŊŀȮŴĮĶŃŏĪĻĴňėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚȮĵńŗĚĵŊĬȮŏĮƦĬĮĶŃŏĪĻıńĥĬŅŐĸƟĺȮħƟĺĵĔŅĶ
ıńĥĬŅĨŅĴĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚŵȮĬņœĮĽŌƞĔŅĶıńĥĬŅŒľƟėĬœĪĵĴňėĺŅĴĽŋĕŐĸŃĨŀĭĽĬŀĚĨƞŀĔŅĶĭĶĶĸŋ
ĞŉŗĚįĸĮĶŃőĵĝĬƢŐľƞĚĝŅĨŇȮŒĬĔŅĶĪňŗěŃıńĥĬŅȮėŋĦĳŅıĝňĺŇĨȮĽĶƟŅĚĶŅĵœħƟĶŃħńĭĽŌĚȮŏĮƦĬĮĶŃŏĪĻıńĥĬŅŐĸƟĺȮŐĸŃ
ĽĶƟŅĚėĺŅĴĽŋĕĕŀĚėĬœĪĵȮĽńĚėĴĴňėĺŅĴĴńŗĬėĚȮŏĽĴŀĳŅėŐĸŃŏĮƦĬīĶĶĴȮĮĶŃŏĪĻĽŅĴŅĶĩŐĕƞĚĕńĬœħƟŒĬĶŃĭĭ
ŏĻĶļģĔŇěȮȮ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŏĮƦĬĽƞĺĬľĬŉŗĚŒĬĔŅĶıńĥĬŅĔņĸńĚėĬ
ŏıŊŗŀĝƞĺĵĕńĭŏėĸŊŗŀĬŐĸŃıĸŇĔőĜĴŒľƟĮĶŃŏĪĻœĮĽŌƞŏĮƚŅľĴŅĵĨŅĴĺŇĽńĵĪńĻĬƢħńĚĔĸƞŅĺőħĵœħƟĺŅĚŐĬĺĪŅĚĕŀĚĔŅĶ
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ıńĥĬŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,0344ȮŒľƟ
ĨŀĭĽĬŀĚĵŋĪīĻŅĽĨĶƢĝŅĨŇħńĚĔĸƞŅĺ 

 ĔŅĶĨŀĭĽĬŀĚĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮħƟĺĵĴŋƞĚŏĬƟĬŏıŇŗĴĻńĔĵĳŅı
ŐĸŃėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶŐĕƞĚĕńĬĕŀĚœĪĵȮőħĵĺŅĚŏĮƚŅľĴŅĵĽĶƟŅĚľĶŊŀıńĥĬŅĔņĸńĚėĬĴňĽĴĶĶĩĬŃĽŌĚĨŀĭőěĪĵƢ
ĔŅĶıńĥĬŅŐľƞĚŀĬŅėĨĞŉŗĚŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩĬņŀĚėƢėĺŅĴĶŌƟœĮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀ
ĬĺńĨĔĶĶĴœħƟħƟĺĵĨĬŏŀĚȮŏĮƦĬįŌƟĴňĻńĔĵĳŅıŒĬĔŅĶĽĶƟŅĚĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıȮŏıŊŗŀĨŀĭőěĪĵƢĮƤĠľŅĕŀĚĽńĚėĴľĶŊŀ
ŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸœħƟŒĬŀĬŅėĨĪňŗĽĬńĭĽĬŋĬőėĶĚĽĶƟŅĚĽņľĶńĭŀŋĨĽŅľĔĶĶĴȮĔŅĶŏĔļĨĶȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏĝŊŗŀĴ
œĪĵŏĝŊŗŀĴőĸĔȮėĺŅĴľĸŅĔľĸŅĵħƟŅĬĔŅĶĪƞŀĚŏĪňŗĵĺȮŐĸŃıńĥĬŅŏĻĶļģĔŇěĭĬıŊŘĬģŅĬĕŀĚįŌƟĮĶŃĔŀĭĔŅĶĵŋėŒľĴƞȮȮ
ĶĺĴĪńŘĚŏĮƦĬįŌƟĴňĻńĔĵĳŅıŒĬĔŅĶĽĶƟŅĚĚŅĬĺŇěńĵĪňŗĴňėŋĦĳŅıȮĽŅĴŅĶĩŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

 ĬŀĔěŅĔĬňŘĵńĚĴŋƞĚĨŀĭĽĬŀĚĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬħƟŅĬĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĪĶńıĵŅĔĶ
ĴĬŋļĵƢȮĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅŒľƟĴľŅĭńĦĤŇĨĪňŗĴňėĺŅĴĽŅĴŅĶĩȮŏĮƦĬėĬħňȮŏĔƞĚĴňėŋĦĳŅıȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴ
ŐĸŃįŌƟŀŊŗĬȮŐĸŃĽƞĚŏĽĶŇĴįƞŅĬĔŅĶŏĶňĵĬĶŌƟŒľƟĬńĔĻŉĔļŅĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ21  őħĵŒľƟėĺŅĴĶŌƟĪńŘĚŒĬŏĝŇĚĸŉĔ
ĪňŗŏĮƦĬĪķļġňŐĸŃĮĢŇĭńĨŇħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮŐĸŃĔŅĶŏĶňĵĬĶŌƟėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃ
ĬńĔĻŉĔļŅŒľƟėĺŅĴĽĬŒěȮȮĽŅĴŅĶĩŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĪńŘĚĵńĚĮĸŌĔİƤĚėĺŅĴĶŌƟħƟŅĬ
ěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮŐĸŃĺŇĝŅĔŅĶȮŏıŊŗŀŒľƟĴľŅĭńĦĤŇĨŏĮƦĬįŌƟĪňŗĴňĺŋĥŇĳŅĺŃĨĸŀħěĬĻńĔĵĳŅıŒĬĔŅĶĪņĚŅĬȮȮ
ĽŅĴŅĶĩŏĮƦĬĪňŗıŉŗĚıŅŒľƟĪŋĔĽƞĺĬĕŀĚĽńĚėĴ 

 ĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĵńĚĨŀĭĽĬŀĚĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĔŅĶĽĶƟŅĚőŀĔŅĽŐĸŃėĺŅĴŏĽĴŀĳŅėĪŅĚĽńĚėĴȮ
ħƟĺĵĴŋƞĚŏĬƟĬĔŅĶȮUpskill+Reskill ĕŀĚįŌƟŏĶňĵĬŏıŊŗŀĝƞĺĵıńĥĬŅĔņĸńĚŐĶĚĚŅĬĪňŗĴňėŋĦĳŅıŒĬĔŅĶĔĶŃěŅĵĻŌĬĵƢĔĸŅĚ
ėĺŅĴŏěĶŇĠĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃŏĪėőĬőĸĵňȮŏıŇŗĴőŀĔŅĽŒĬĪŋĔĳŅėĽƞĺĬŏĕƟŅĴŅŏĮƦĬĔņĸńĚĕŀĚĔŅĶıńĥĬŅ
ĮĶŃŏĪĻŒĬĪŋĔĶŃħńĭȮŐĸŃĵńĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶıńĥĬŅŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĽŊŗŀĽĶƟŅĚĽĶĶėƢŏıŊŗŀĶŀĚĶńĭ
ĽńĚėĴĵŋėħŇěŇĪńĸŏĮƦĬĔŅĶŏĽĶŇĴĽĶƟŅĚıĸńĚĪŅĚĽńĚėĴ 

 

ȮȮȮȮ//,0ȮĔŅĶĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬ 17 ĕƟŀĕŀĚ SDGs 
ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&Sustainable Development Goals 8ȮSDGs'ȮėŊŀȮŏĮƚŅľĴŅĵĔŅĶıńĥĬŅ

ĪňŗĵńŗĚĵŊĬĪňŗŀĚėƢĔŅĶĽľĮĶŃĝŅĝŅĨŇĔņľĬħĪňŗĴŋƞĚěŃĕěńħėĺŅĴĵŅĔěĬȮĮĔĮƚŀĚĽŇŗĚŐĺħĸƟŀĴȮĽńĬĨŇĳŅıĕŀĚĴĬŋļĵƢȮŐĸŃ
ėĺŅĴŏěĶŇĠŒĬĪŋĔıŊŘĬĪňŗȮĴňĪńŘĚľĴħȮ/5ȮŏĮƚŅľĴŅĵŐĭƞĚŀŀĔŏĮƦĬȮ3ȮĴŇĨŇȮœħƟŐĔƞȮĴŇĨŇĽńĚėĴȮĴŇĨŇŏĻĶļģĔŇěȮĴŇĨŇĽŇŗĚŐĺħĸƟŀĴȮ
ĴŇĨŇĽńĬĨŇĳŅıŐĸŃĽĩŅĭńĬȮŐĸŃĴŇĨŇľŋƟĬĽƞĺĬĔŅĶıńĥĬŅȮ 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĴŋƞĚĨŀĭĽĬŀĚŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗ
ĵńŗĚĵŊĬħƟĺĵĔŅĶĺŅĚŐĬĺĪŅĚĔŅĶěńħĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬħƟĺĵĺŇīňĪňŗĪńĬĽĴńĵȮĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĚŅĬĺŇěńĵ
ŏĝŇĚĮĶŃĵŋĔĨƢľĶŊŀĬĺńĨĔĶĶĴĪňŗĨŀĭőěĪĵƢĽĳŅĺŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔŅĳŇĺńĥĬƢȮȮŏıŊŗŀĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅȮȮ
SDG7Ȯ8ȮIndustry, Innovation and Infrastructure  &ŀŋĨĽŅľĔĶĶĴȮĬĺńĨĔĶĶĴȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬ'ȮŒĬĔŅĶ
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ĽĶƟŅĚĭŋėĸŅĔĶĪňŗŏĮƦĬĔĸœĔŒĬĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅŀŋĨĽŅľĔĶĶĴŐĸŃĬĺńĨĔĶĶĴħƟŅĬħŇěŇĪńĸĪňŗėĶŀĭėĸŋĴŐĸŃĵńŗĚĵŊĬȮ
ĬŀĔěŅĔĬňŘĵńĚĴŋƞĚľĺńĚŒĬĔŅĶĽĶƟŅĚĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴňėĺŅĴ
ŏĮƦĬıĸŏĴŊŀĚőĸĔȮĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬĽŅĔĸȮŏıŊŗŀĨŀĭŏĮƚŅľĴŅĵȮSDG6Ȯ8ȮDecent Work 
and Economic Growth &ĔŅĶěƟŅĚĚŅĬĪňŗĴňėŋĦėƞŅŐĸŃĔŅĶŏĨŇĭőĨĪŅĚŏĻĶļģĔŇě'ȮȮőħĵĴŋƞĚŒľƟėĺŅĴĽņėńĠŒĬĔŅĶ
ıńĥĬŅĪńĔļŃħƟŅĬĔŅĶĺŇěńĵŒľƟįŌƟŏĶňĵĬȮĶĺĴĪńŘĚĴŋƞĚŏĬƟĬĔŅĶİƗĔİĬĔŅĶėŇħŐĔƟĮƤĠľŅȮĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĞŉŗĚĪņŒľƟ
ŏĔŇħėĺŅĴŏĝňŗĵĺĝŅĠħƟŅĬŏĪėőĬőĸĵňŒĬŀĬŅėĨȮĶĺĴĪńŘĚĝƞĺĵĽƞĚŏĽĶŇĴĻńĔĵĳŅıŒľƟĴľŅĭńĦĤŇĨŏĮƦĬĪňŗĵŀĴĶńĭŐĸŃ
ĽŅĴŅĶĩœĮĪņĚŅĬŒĬĨƞŅĚĮĶŃŏĪĻľĶŊŀĪņĚŅĬŒĬŀĚėƢĔĶĪňŗĴňĔŅĶĪņĚŅĬĶŃħńĭĽŅĔĸŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĨƞŀœĮ 

ĬŀĔěŅĔĬňŘŏĮƦĬľĸńĔĽŌĨĶĪňŗĴŋƞĚŏĬƟĬĔŅĶěńħĔŅĶĻŉĔļŅŏıŊŗŀĨŀĭŏĮƚŅľĴŅĵȮSDG2Ȯ8ȮEnsure inclusive and 
equitable quality education and promote lifelong learning opportunities for all &ĽĶƟŅĚľĸńĔĮĶŃĔńĬ
ĺƞŅĪŋĔėĬĴňĔŅĶĻŉĔļŅĪňŗĴňėŋĦĳŅıŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴȮŐĸŃĽĬńĭĽĬŋĬőŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ'ȮȮ
őħĵŏĮƕħőŀĔŅĽŒľƟįŌƟŏĶňĵĬœħƟĽŅĴŅĶĩȮReskill ŐĸŃȮUpskill őħĵĔņľĬħėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĶňĵĬŏıŊŗŀŏıŇŗĴőŀĔŅĽŒľƟįŌƟĪňŗ
œĴƞœħƟěĭŒĬĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮľĶŊŀĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢĴŅőħĵĨĶĚȮŐĨƞŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĪŅĚ
ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢœħƟĴňőŀĔŅĽȮȮUpskill ĕŀĚĨĬŒĬŏĬŊŘŀľŅŐĸŃĚŅĬĺŇěńĵŏĝŇĚĸŉĔĕŀĚ
ĽŅĕŅĺŇĝŅȮŐĸŃŏıŇŗĴőŀĔŅĽŒľƟįŌƟĪňŗŏĶňĵĬěĭŒĬĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮľĶŊŀĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟĴňőŀĔŅĽȮ
Reskill ĕŀĚĨĬȮĕŉŘĬĨŅĴŐĬĺĪŅĚĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚŏĬƟĬĩŉĚĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮȮȮ 

 
 

ȮȮȮȮ//,1ȮĔŅĶĨŀĭĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
ĴľŅĺŇĪĵŅĸńĵœħħŜŅŏĬŇĬĔŅĶĪĭĪĺĬŐįĬıńĥĬŅĔŅĶĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴȮĶŃĵŃĪňŗȮ12 ŒĬĝĺĚ

ĔĸŅĚĮĚĭĮĶŃĴŅĦȮı,Ļ,2563 ĞŉŗĚœħĔŜŅľĬħĺŇĽńĵĪńĻĬĕŀĚĴľŅĺŇĪĵŅĸńĵŒľĴėŊŀȮŴĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴŏĮĬĴľŅ
ĺŇĪĵŅĸńĵĝńŘĬĬŜŅĪňŗĶńĭįŇħĝŀĭĨŀĽńĚėĴŐĸŃĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŵȮȮĬŜŅŐĬĺĪŅĚŏĔĦĤėŋĦĳŅıĔŅĶĻŉĔļŅŏıŊŗŀĔŅĶ
ħŜŅŏĬŇĬĔŅĶĪňŗŏĮĬŏĸŇĻȮ&EdPEx) ŏĮĬŐĬĺĪŅĚĔŅĶĭĶŇľŅĶĚŅĬŒľŏĔŇħėŋĦĳŅıȮőħĵĴňŏĮŅľĴŅĵĺŇĽńĵĪńĻĬĕŀĚŐįĬŒĬȮ
3 ŏĮŅľĴŅĵėŊŀȮ1) œħĶńĭĔŅĶěńħŀńĬħńĭȮTime Higher Education University Impact Ranking (THE UIR) ŒĬȮ
100 ŀńĬħńĭŐĶĔĕŀĚőĸĔȮ&2) įĸĔĶŃĪĭĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸŀĴȮ16,500 ĸŅĬĭŅĪȮ&3) įĸĔŅĶ
ĮĶŃŏĴŇĬĨŅĴŏĔĦĤėŋĦĳŅıĔŅĶĻŉĔļŅŏıŊŗŀĔŅĶħŜŅŏĬŇĬĔŅĶĪňŗŏĮĬŏĸŇĻȮ&EdPEx) 350 ėŃŐĬĬȮľĶŊŀȮœħĶńĭĶŅĚĺńĸĔŅĶ
ĭĶŇľŅĶĽŌėĺŅĴŏĮĬŏĸŇĻȮ&Thailand Quality Class : TQC) ŐĸŃĴŋĚŏĬĬĔŅĶħŜŅŏĬŇĬĚŅĬĳŅĵŒĨĺńĨĩŋĮĶŃĽĚėŏĝŇĚĔĸ
ĵŋĪīȮ&SO) 6 ħŅĬėŊŀȮ1) ĽĶŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħŅĬıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸŀĴȮ&2) ĽĶŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħŅĬ
ŀŅľŅĶŐĸŃĽŋĕĳŅıȮŐĸŃĔŅĶħŌŐĸįŌĽŌĚŀŅĵŋȮ&3) ĽĶŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħŅĬĸŅĬĬŅĽĶŅĚĽĶĶėȮ&4) ĽĶŅĚĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬħŅĬĔŅĶěńħĔŅĶĻŉĔļŅȮ&5) ĽĶŅĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬħŅĬĔŅĶěńħĔŅĶĬĺńĨĔĶĶĴȮ&6) ĭĶŇľŅĶěńħĔŅĶ
ŀĚėĔĶŏıŊŗŀĴŋĚĽŌėĺŅĴŏĮĬŏĸŇĻȮ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344ȮĬňŘŏĔňŗĵĺĕƟŀĚ

őħĵĨĶĚĔńĭıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĪňŗĴŋƞĚŏĬƟĬėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶŐĸŃėŋĦĳŅıĨŅĴ
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ĴŅĨĶģŅĬĽŅĔĸȮĔŅĶŒľƟĭĶŇĔŅĶĺŇĝŅĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐĔƞĽńĚėĴȮŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻŐĸŃĪƟŀĚĩŇŗĬĪŅĚĳŅėŏľĬŊŀȮŐĸŃĔŅĶĪņĬŋĭņĶŋĚĻŇĸĮĺńĥĬīĶĶĴȮŀňĔĪńŘĚŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟĴňĔŅĶ
ıńĥĬŅĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴĕŀĚĨĬŏŀĚȮĽŅĴŅĶĩĽĶƟŅĚŀŅĝňıĪňŗĴńŗĬėĚħƟĺĵĨĬŏŀĚȮĶńĔļŅėĺŅĴŏĮƦĬŏŀĔĸńĔļĦƢ
ĪƟŀĚĩŇŗĬȮŐĸŃŀĬŋĶńĔļƢĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮȮĞŉŗĚĽŀħėĸƟŀĚŏĝŊŗŀĴőĵĚĔńĭŐįĬıńĥĬŅĔŅĶĻŉĔļŅ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĶŃĵŃĪňŗȮ/1Ȯ&ı,Ļ,Ȯ0344ȮůȮ035.'ȮȮSO3 Research and InnovationȮĪňŗĴŋƞĚĽĶŅĚĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬħŅĬĔŅĶěńħĔŅĶĬĺńĨĔĶĶĴȮȮőħĵľĸńĔĽŌĨĶěŉĚĴŋƞĚľĴŅĵĪňŗěŃŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗĴňėŋĦĽĴĭńĨŇŐĸŃ
ĪńĔļŃĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬħƟŅĬħŇěŇĪńĸŒĬĮĶŃŏĪĻĪňŗĴňėĺŅĴĶŌƟŐĸŃėĺŅĴĝņĬŅĠŒĬħƟŅĬŀĚėƢ
ėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĔńĭŏĬŊŘŀľŅĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĴňėĺŅĴŏĮƦĬĴŊŀŀŅĝňıȮŀňĔĪńŘĚĴŋƞĚŏĬƟĬŒĬĔŅĶěńħĔŇěĔĶĶĴ
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮİƗĔĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŀńĬěŃĽƞĚŏĽĶŇĴŒľƟĽŅĴŅĶĩŏıŇŗĴ
ĭŋėĸŅĔĶħƟŅĬŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸĪňŗĴňėŋĦĳŅıŐĸŃĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮŐĸŃĽŅĴŅĶĩĨƞŀĵŀħėĺŅĴĶŌƟĪňŗ
ŏĶňĵĬŏıŊŗŀįĸŇĨĺŇěńĵŐĸŃĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢœħƟȮŏıŊŗŀŏĮƦĬĽƞĺĬľĬŉŗĚŒĬĔŅĶįĸńĔħńĬŒľƟĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŏĮƦĬ
ĴľŅĺŇĪĵŅĸńĵŐľƞĚĬĺńĨĔĶĶĴĨƟĬŐĭĭŏıŊŗŀĝŋĴĝĬȮŐĸŃĶƞĺĴıńĥĬŅĽńĚėĴŀĵƞŅĚĵńŗĚĵŊĬ 

 
ȮȮȮȮȮȮ//,2ȮĔŅĶĨŀĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
ĳŅėĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮœħƟĪņĔŅĶĽņĶĺěėĺŅĴėŇħŏľŖĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ

ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮěŅĔĴľŅĭńĦĤŇĨŐĸŃįŌƟŒĝƟĭńĦĤŇĨőħĵŒĝƟŐĭĭĽŀĭĩŅĴȮĽĶŋĮįĸœħƟ
ħńĚĬňŘ 

1. ěŅĔĔŅĶĽņĶĺěėĺŅĴėŇħŏľŖĬĕŀĚĭńĦĤŇĨȮŏĔňŗĵĺĔńĭĕƟŀĴŌĸħƟŅĬľĸńĔĽŌĨĶĔŅĶĻŉĔļŅȮħƟŅĬĶŃĭĭŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅŐĸŃħƟŅĬĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮıĭĺƞŅħƟŅĬĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬ
ĶŌƟŀĵŌƞŒĬŏĔĦĤƢħňĴŅĔȮĽƞĺĬħƟŅĬľĸńĔĽŌĨĶĔŅĶĻŉĔļŅıĭĺƞŅėĺŅĴĪńĬĽĴńĵŐĸŃėĺŅĴľĸŅĔľĸŅĵĕŀĚ
ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶŀĵŌƞŒĬŏĔĦĤƢĮŅĬĔĸŅĚĩŉĚėƞŀĬĕƟŅĚĴŅĔȮőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĽƞĺĬŒľĠƞœħƟ
ĚŅĬĪňŗĨĶĚĔńĭĽŅĕŅĪňŗŏĶňĵĬȮŐĸŃĽŅĴŅĶĩĬņėĺŅĴĶŌƟěŅĔĽŅĕŅĪňŗŏĶňĵĬĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭľĬƟŅĪňŗĔŅĶĚŅĬĪňŗ
ĪņŀĵŌƞȮŐĨƞĪńŘĚĬňŘŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬ
ĕƟŀĴŌĸœĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃŒľƟĔńĭĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ 

ħńĚĬńŘĬȮŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĮĶńĭĔĸŋƞĴĺŇĝŅŏĸŊŀĔĭńĚėńĭěŅĔĔĸŋƞĴĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĮƦĬ
ĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĶĺĴĪńŘĚŏıŇŗĴĔĸŋƞĴĺŇĝŅŏĸŊŀĔħƟŅĬėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢŏıŊŗŀ
ĨŀĭĽĬŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĸŃŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸŒĬĮƤěěŋĭńĬȮ 

2. įĸĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮěŅĔįŌƟŒĝƟĭńĦĤŇĨıĭĺƞŅȮĭńĦĤŇĨĪňŗěĭľĸńĔĽŌĨĶ
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ĬńŘĬȮĴňĻńĔĵĳŅıŒĬĔŅĶĪņĚŅĬȮĴňėĺŅĴĶŌƟŐĸŃĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮȮĴň
ėĺŅĴĽŅĴŅĶĩĨĶĚĔńĭĚŅĬĪňŗĶńĭįŇħĝŀĭŒĬĶŃħńĭħňĴŅĔȮĽŅĴŅĶĩŏĶňĵĬĶŌƟĚŅĬœħƟħňĴŅĔȮĶĺĴĪńŘĚĴňĪńĔļŃħƟŅĬ
ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶŒĬĶŃħńĭħňĩŉĚħňĴŅĔȮĽņľĶńĭėĺŅĴĽŅĴŅĶĩŒĬ
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ĔŅĶŒĝƟĳŅļŅĨƞŅĚĮĶŃŏĪĻĵńĚŀĵŌƞŒĬĶŃħńĭĮŅĬĔĸŅĚȮĞŉŗĚŒĬľĸńĔĽŌĨĶœħƟĭĶĶěŋĺŇĝŅĳŅļŅŀńĚĔķļœĺƟĨŅĴ
ŐĬĺĪŅĚĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮŐĸŃŏıŊŗŀĝƞĺĵŒľƟŏĬƟĬŐĬĺĪŅĚĔŅĶıńĥĬŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟ
ĳŅļŅĨƞŅĚĮĶŃŏĪĻŀĵƞŅĚĝńħŏěĬĵŇŗĚĕŉŘĬȮĽŇŗĚĪňŗįŌƟŒĝƟĭńĦĤŇĨėŅħľĺńĚěŅĔĭńĦĤŇĨėŊŀȮĔŅĶĻŉĔļŅŏĶňĵĬĶŌƟħƟĺĵ
ĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏĬŊŗŀĚěŅĔĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŏĨŇĭőĨŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĨƟŀĚĔŅĶ
ėĺŅĴĶŌƟėĶŀĭėĸŋĴŒĬľĸŅĵŕȮħƟŅĬȮĪńŘĚħƟŅĬŏĪėőĬőĸĵňŐĸŃĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŏıŊŗŀĔŅĶŒĝƟĺŇŏėĶŅŃľƢ
ŐĸŃĮĶŃĴĺĸįĸĕƟŀĴŌĸĨƞŅĚŕȮĶĺĴĪńŘĚĽŅĴŅĶĩĮĢŇĭńĨŇœħƟěĶŇĚȮ 
ħńĚĬńŘĬȮŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚěŉĚĺŅĚŐĬĺĪŅĚȮŒľƟĪŋĔĔĶŃĭĺĬĺŇĝŅěńħĔŅĶŏĶňĵĬĶŌƟŏıŊŗŀĝƞĺĵıńĥĬŅ

ŒľƟįŌƟŏĶňĵĬœħƟİƗĔĪńĔļŃĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮĔŅĶĻŉĔļŅħƟĺĵĨĬŏŀĚȮĶĺĴĪńŘĚŏĕňĵĬĶŅĵĚŅĬĽĶŋĮěŅĔĮĶŃŏħŖĬĪňŗ
ĻŉĔļŅȮȮĶĺĴĪńŘĚŏıŇŗĴĔŅĶİƗĔĮĢŇĭńĨŇŏĽĶŇĴŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴŅĔĕŉŘĬőħĵĴňĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟħƟĺĵ
ĔŅĶĴŀĭľĴŅĵŒľƟįŌƟŏĶňĵĬĽĶƟŅĚőėĶĚĚŅĬĕĬŅħŏĸŖĔĞŉŗĚŏĮƦĬŐĬĺĪŅĚŒľƟĬņœĮĨƞŀĵŀħŏıŊŗŀĽĶƟŅĚĬĺńĨĔĶĶĴ
ĨƞŀœĮȮȮĞŉŗĚĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟħńĚĔĸƞŅĺěŃĝƞĺĵıńĥĬŅĻńĔĵĳŅıħƟŅĬĔŅĶĻŉĔļŅŒľƟĔńĭįŌƟŏĶňĵĬŒľƟŏĮƦĬįŌƟĪňŗĴň
ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ȮŐĸŃŏĮƦĬįŌƟĴňėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŒĬ
ĔŅĶĨŇħĨŅĴŏĪėőĬőĸĵňĪňŗėĺŅĴĔƟŅĺľĬƟŅœĮŀĵƞŅĚĶĺħŏĶŖĺȮȮ 

 

12,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ-ľĸńĔĽŌĨĶŀŊŗĬȮ ĕŀĚĽĩŅĭńĬȮȮ 

/0,/ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬȮȮ 

ľĴĺħĺŇĝŅ ĔĶŃĭĺĬĺŇĝŅ 
 

ŏĮƦĬĔĶŃĭĺĬĺŇĝŅĕŀĚ
ľĸńĔĽŌĨĶőħĵĨĶĚȮ 

ĳŅėĺŇĝŅȮȮŐĸŃėĦŃ 
ĪňŗŏĮƕħĽŀĬĔĶŃĭĺĬĺŇĝŅĬňŘ 

ȮľĴŅĵŏľĨŋ 

ĺŇĝŅĭńĚėńĭ +œĴƞĴň+  
 

  

ĺŇĝŅŏĸŊŀĔŒĬ 
ĽŅĕŅĺŇĝŅŏĜıŅŃ 

+œĴƞĴň+    

ĺŇĝŅŏĸŊŀĔĬŀĔ
ĽŅĕŅĺŇĝŅŏĜıŅŃȮ
&ĩƟŅĴň' 

ŏĸŊŀĔěŅĔĽŅĕŅĺŇĝŅĪňŗĴňėĺŅĴĽńĴıńĬīƢȮŏĝƞĬȮĽŅĕŅĺŇĝŅŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮėĦŃĭĶŇľŅĶīŋĶĔŇěȮėĦŃŏĻĶļģĻŅĽĨĶƢȮėĦŃĽńĚėĴĻŅĽĨĶƢȮőħĵœħƟĶńĭėĺŅĴ
ŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
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/0,0Ȯ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗŒľƟľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬħƟĺĵ 
    

ľĴĺħĺŇĝŅ ĔĶŃĭĺĬĺŇĝŅ 
&ĶŃĭŋĶľńĽĔĶŃĭĺĬĺŇĝŅ' 

Ȯ 
ĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬňŘ 

Ȯ 
Ȯ 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ +œĴƞĴň+  
ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬ
ĽŅĕŅĺŇĝŅŏĜıŅŃ 

/,Ȯ2047/1 ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶėņĬĺĦĕńŘĬĽŌĚ
ŐĸŃŀŀĔŐĭĭȮ 

0,Ȯ204721 ĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

1,Ȯ204725 ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶėņĬĺĦĕńŘĬĽŌĚ
ŐĸŃŀŀĔŐĭĭȮŐĸŃĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶ
ĕƟŀĴŌĸȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

2,Ȯ204708 ĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

3,Ȯ204764 ĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ 

ŀŊŗĬȮŕȮ +œĴƞĴň+  

 

/0,1Ȯ ĔŅĶĭĶŇľŅĶěńħĔŅĶȮȮ 

ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĸĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĪņĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃȮŒĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĪńŘĚĬňŘŒĬĔŅĶıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶłȮěŃŀŅĻńĵ
ĕƟŀĴŌĸĮĶŃĔŀĭŏĔňŗĵĺĔńĭĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗĪņĔŅĶŏĮƕħĽŀĬȮĶĺĴĩŉĚėĺŅĴ
ĵŇĬĵŀĴĕŀĚįŌƟĽŀĬŒĬĔĶŃĭĺĬĺŇĝŅħńĚĔĸƞŅĺ    



 

14 

ľĴĺħĪňŗ 2,ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 
1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
 

/,/ ĮĶńĝĠŅȮ 
ĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĻŅĽĨĶƢĪňŗĨƟŀĚŀŅĻńĵėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬĽŅĶŃĽņėńĠĪŅĚ

ėŀĴıŇĺŏĨŀĶƢȮĪňŗŐĴƞĬĵņȮĩŌĔĨƟŀĚȮŒĬĔŅĶŐĔƟĮƤĠľŅŀĵƞŅĚŏĮƦĬĶŃĭĭœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĴňėĺŅĴŏĕƟŅŒěŒĬ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĕƟŀĴŌĸĽŅĶĽĬŏĪĻŏĮƦĬıŊŘĬģŅĬȮħńĚĬńŘĬįŌƟĪňŗĻŉĔļŅħƟŅĬĬňŘěŃĨƟŀĚŏĮƦĬįŌƟĪňŗĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ
ŐĸŃĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ȮŐĸŃŏĮƦĬįŌƟĴňėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŒĬĔŅĶĨŇħĨŅĴŏĪėőĬőĸĵňĪňŗėĺŅĴĔƟŅĺľĬƟŅ
œĮŀĵƞŅĚĶĺħŏĶŖĺȮȮĽŅĴŅĶĩĬņŀĚėƢėĺŅĴĶŌƟœĮĺŇŏėĶŅŃľƢȮĽńĚŏėĶŅŃľƢȮŐĸŃŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĬĺńĨĔĶĶĴœħƟħƟĺĵ
ĨĬŏŀĚŏıŊŗŀĨŀĭőěĪĵƢĮƤĠľŅĕŀĚĽńĚėĴľĶŊŀŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸœħƟŒĬŀĬŅėĨȮĴňĻńĔĵĳŅıŒĬĔŅĶĽĶƟŅĚĚŅĬĺŇěńĵĪňŗĴň
ėŋĦĳŅıȮĽŅĴŅĶĩŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĴňĺŋĥŇĳŅĺŃĨĸŀħěĬĻńĔĵĳŅıŒĬĔŅĶĪņĚŅĬȮȮ
ĽŅĴŅĶĩŏĮƦĬĪňŗıŉŗĚıŅŒľƟĪŋĔĽƞĺĬĕŀĚĽńĚėĴ 
 

/,0ȮĺńĨĩŋĮĶŃĽĚėƢȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗȮ8ȮȮ 
1.2.1 ĴňėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶ
ĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃĻŅĽĨĶƢĽŅĕŅŀŊŗĬŕȮŏıŊŗŀŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃ
ŏľĴŅŃĽĴ 

1.2.2 ĽŅĴŅĶĩĽĶƟŅĚĚŅĬĺŇěńĵıŊŘĬģŅĬŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĚŅĬĺŇěńĵŏĝŇĚĮĶŃĵŋĔĨƢľĶŊŀ
ĬĺńĨĔĶĶĴħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵěŅĔĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢœħƟ 

1.2.3 ĽŅĴŅĶĩĩƞŅĵĪŀħėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĪňŗĪńĬĽĴńĵŐĸŃĽŅĴŅĶĩĝňŘĬņĽńĚėĴĩŉĚ
įĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňĪňŗŀŅěŏĔŇħĕŉŘĬŒĬŀĚėƢĔĶľĶŊŀĽńĚėĴ 

1.2.4 ĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ȮĶĺĴĪńŘĚĽŅĴŅĶĩĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅħƟŅĬĺŇĝŅĔŅĶŐĸŃŏĪėőĬőĸĵňĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮ
ĽĶŋĮĮĶŃŏħŖĬœħƟħƟĺĵĨĬŏŀĚ 

1.2.5 ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıȮŐĸŃĺŇĝŅĔŅĶȮ 
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1,1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes8ȮPLOs' 
 

PLO /Ȯ8Ȯ 
 

ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮőħĵĬņœĮ
ĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃĻŅĽĨĶƢĽŅĕŅŀŊŗĬŕȮŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀĬņŏĽĬŀ
ŐĬĺĪŅĚŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĝňŘĬņĽńĚėĴőħĵŐĽħĚěŋħĵŊĬŀĵƞŅĚŏľĴŅŃĽĴ 

PLO 2Ȯ8Ȯ ĽŅĴŅĶĩĽĶƟŅĚĚŅĬĺŇěńĵıŊŘĬģŅĬŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĚŅĬĺŇěńĵŏĝŇĚĮĶŃĵŋĔĨƢľĶŊŀĬĺńĨĔĶĶĴ
ħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢěŅĔĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĴňĺŇěŅĶĦĠŅĦ 

PLO 1Ȯ8Ȯ ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅŐĸŃĴňĪńĔļŃĔŅĶŏĕňĵĬĭĪėĺŅĴȮȮĶĺĴĪńŘĚĽŅĴŅĶĩĩƞŅĵĪŀħ
ėŋĦėƞŅĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

PLO 2Ȯ8Ȯ ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚĔŅĶŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩŏĶňĵĬĶŌƟ
œħƟħƟĺĵĨĬŏŀĚĨĸŀħĝňĺŇĨȮȮ 

PLO 3Ȯ8Ȯ ŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĕŀĚ
ŏĪėőĬőĸĵňĪňŗŀŅěĽƞĚįĸĨƞŀŀĚėƢĔĶľĶŊŀĽńĚėĴȮĶĺĴĪńŘĚŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĕŀĚįŌƟĴňěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ 

 
 

0,ȮėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 

 ľĸńĔĽŌĨĶȮŐĭĭ 1 &ŐįĬȮĔȮŐĭĭȮĔ1' 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs' 
1 - ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŏıŊŗŀĔņľĬħĮƤĠľŅĺŇěńĵȮĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬįŌƟŀŊŗĬȮĽŅĴŅĶĩĪņĚŅĬ

ŏĮƦĬĪňĴȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĶŌƟěńĔĭĪĭŅĪľĬƟŅĪňŗĕŀĚĨńĺŏŀĚŒĬģŅĬŃįŌƟĬņŐĸŃįŌƟĨŅĴȮ
&PLO3'ȮȮ 

- ĴňėĺŅĴŒİƙĶŌƟŒĬŏĝŇĚĺŇĝŅĔŅĶȮĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚőħĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮėĺŅĴ
ŏĕƟŅŒěŏĔňŗĵĺĔńĭŏĪėĬŇėȮĺŇīňŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ&PLO2'ȮȮ 

- ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮőħĵĬņœĮ
ĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃĻŅĽĨĶƢĽŅĕŅŀŊŗĬŕȮŏıŊŗŀĬņĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮ
&PLO/'Ȯ 

- ĽŅĴŅĶĩĺŅĚŐįĬȮȮŀŀĔŐĭĭȮŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬ
ĶŃĭĭȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞěŅĔĚŅĬĺŇěńĵıŊŘĬģŅĬľĶŊŀĚŅĬĺŇěńĵŏĝŇĚĮĶŃĵŋĔĨƢȮ&PLO0' 

- ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅȮĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀĽņľĶńĭĔŅĶĬņŏĽĬŀœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴįƞŅĬĔŇěĔĶĶĴĽńĴĴĬŅȮ&PLO1' 

- ĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃĺŇĬńĵŒĬĔŅĶĪņĺŇěńĵȮ&PLO3'Ȯ 
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ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs' 
2 - ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĪňŗŏľĴŅŃĽĴ

ĶƞĺĴĔńĭĔńĭĔŅĶŐĔƟœĕĮƤĠľŅĪňŗĴňėĺŅĴĞńĭĞƟŀĬȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞěŅĔĚŅĬĺŇěńĵıŊŘĬģŅĬľĶŊŀ
ĚŅĬĺŇěńĵŏĝŇĚĮĶŃĵŋĔĨƢȮ&PLO0' 

- ĽŅĴŅĶĩĪħĽŀĭŐĸŃĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚĚŅĬħƟŅĬėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚĽŅĴŅĶĩŐĮĸįĸȮ
ĺŇŏėĶŅŃľƢįĸȮŐĸŃĽĶŋĮįĸĔŅĶĮĶŃŏĴŇĬħƟĺĵĔŅĶĮĶŃĵŋĔĨƢľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚėŀĴıŇĺŏĨŀĶƢȮ
ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇœħƟŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮ&PLO0' 

- ĽŅĴŅĶĩŀīŇĭŅĵŐĬĺĪŅĚĔŅĶĽĶƟŅĚľĶŊŀıńĥĬŅŏıŊŗŀĨƞŀĵŀħĚŅĬĺŇěńĵĽŌƞĬĺńĨĔĶĶĴĕńŘĬĽŌĚȮĶĺĴĪńŘĚ
ŏĽĬŀŐĬŃŐĬĺĪŅĚĔŅĶŏıŇŗĴėŋĦėƞŅĕŀĚĬĺńĨĔĶĶĴħƟĺĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢĔńĭėĺŅĴĔƟŅĺľĬƟŅŏĪėőĬőĸĵňœħƟŀĵƞŅĚĽĴŏľĨŋĽĴįĸȮ&PLO0' 

- ĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶŐĸŃĬņŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŐĸŃĽŅĴŅĶĩĩƞŅĵĪŀħėŋĦėƞŅĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ&PLO1' 

- ĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶŏıŊŗŀĔŅĶĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ
ľĶŊŀĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĵŀĴĶńĭȮŐĸŃĽŅĴŅĶĩĩƞŅĵĪŀħėŋĦėƞŅĕŀĚ
įĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ&PLO1' 

- ŐĽħĚŀŀĔĩŉĚĔŅĶŏĮƦĬįŌƟĴňėĺŅĴŒİƙĶŌƟȮĴňėĺŅĴĽĬŒěȮȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO2'Ȯ 

- ŐĽħĚıķĨŇĔĶĶĴĕŀĚįŌƟĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ&PLO3Ȯ'ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬ
ĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŐĸŃŐĽħĚěŋħĵŊĬŀĵƞŅĚŏľĴŅŃĽĴȮ&PLO/'ȮįƞŅĬĔŅĶ
ŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶŐĸŃĺŇĪĵŅĬŇıĬīƢȮ 

 ľĸńĔĽŌĨĶȮŐĭĭ 2 &ŐįĬȮĔȮŐĭĭȮĔ2' 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs' 
1 - ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚĪńĔļŃĪňŗœħƟĶńĭ

ĔŅĶıńĥĬŅŒĬĶŃľĺƞŅĚŏĶňĵĬȮœĮĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃĻŅĽĨĶƢĽŅĕŅŀŊŗĬŕȮ
ŏıŊŗŀĬņĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮ&PLO/'Ȯ 

- ĴňėĺŅĴĶŌƟŏĶŊŗŀĚĔĶŃĭĺĬĔŅĶĺŇěńĵħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮŐĸŃĽŅĴŅĶĩĺŅĚŐįĬȮȮŀŀĔŐĭĭȮ
ŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮȮŏıŊŗŀĽĶƟŅĚŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞěŅĔĚŅĬĺŇěńĵıŊŘĬģŅĬľĶŊŀĚŅĬĺŇěńĵŏĝŇĚĮĶŃĵŋĔĨƢȮ&PLO0' 

- ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅȮĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀĽņľĶńĭĔŅĶĬņŏĽĬŀœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴįƞŅĬĔŇěĔĶĶĴĽńĴĴĬŅȮ&PLO1' 

- ĴňėĺŅĴŒİƙĶŌƟŒĬŏĝŇĚĺŇĝŅĔŅĶȮĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚőħĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮėĺŅĴ
ŏĕƟŅŒěŏĔňŗĵĺĔńĭŏĪėĬŇėȮĺŇīňŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ&PLO2'ȮȮ 
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ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs' 

- ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬįŌƟŀŊŗĬȮĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴȮĴňĳŅĺŃėĺŅĴ
ŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĶŌƟěńĔĭĪĭŅĪľĬƟŅĪňŗĕŀĚĨńĺŏŀĚŒĬģŅĬŃįŌƟĬņŐĸŃįŌƟĨŅĴȮĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃ
ĺŇĬńĵŒĬĔŅĶĪņĺŇěńĵȮ&PLO3'ȮȮ 

2 - ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĪňŗŏľĴŅŃĽĴ
ĶƞĺĴĔńĭĔńĭĔŅĶŐĔƟœĕĮƤĠľŅĪňŗĴňėĺŅĴĞńĭĞƟŀĬȮ&PLO0' 

- ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŏıŊŗŀĔņľĬħĮƤĠľŅĺŇěńĵȮĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬįŌƟŀŊŗĬȮĴňėĺŅĴ
ĶńĭįŇħĝŀĭŐĸŃĺŇĬńĵŒĬĔŅĶĪņĺŇěńĵȮ&PLO3'ȮȮ 

- ĽŅĴŅĶĩĺŅĚŐįĬȮȮŀŀĔŐĭĭȮŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚ
ŏĮƦĬĶŃĭĭȮȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞěŅĔĚŅĬĺŇěńĵıŊŘĬģŅĬľĶŊŀĚŅĬĺŇěńĵŏĝŇĚĮĶŃĵŋĔĨƢȮ&PLO0' 

- ĽŅĴŅĶĩĪħĽŀĭŐĸŃĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚĚŅĬħƟŅĬėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚĽŅĴŅĶĩŐĮĸįĸȮ
ĺŇŏėĶŅŃľƢįĸȮŐĸŃĽĶŋĮįĸĔŅĶĮĶŃŏĴŇĬħƟĺĵĔŅĶĮĶŃĵŋĔĨƢľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚėŀĴıŇĺŏĨŀĶƢȮ
ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇœħƟŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮ&PLO0' 

- ĽŅĴŅĶĩŀīŇĭŅĵŐĬĺĪŅĚĔŅĶĽĶƟŅĚľĶŊŀıńĥĬŅŏıŊŗŀĨƞŀĵŀħĚŅĬĺŇěńĵĽŌƞĬĺńĨĔĶĶĴĕńŘĬĽŌĚȮĶĺĴĪńŘĚ
ŏĽĬŀŐĬŃŐĬĺĪŅĚĔŅĶŏıŇŗĴėŋĦėƞŅĕŀĚĬĺńĨĔĶĶĴħƟĺĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢĔńĭėĺŅĴĔƟŅĺľĬƟŅħƟŅĬŏĪėőĬőĸĵňœħƟŀĵƞŅĚĽĴŏľĨŋĽĴįĸȮ&PLO0' 

- ĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶŐĸŃĬņŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇľĶŊŀŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶŏıŊŗŀĔŅĶĨňıŇĴıƢįĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮľĶŊŀĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĵŀĴĶńĭȮŐĸŃĽŅĴŅĶĩĩƞŅĵĪŀħėŋĦėƞŅ
ĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ&PLO1' 

- ŐĽħĚŀŀĔĩŉĚĔŅĶŏĮƦĬįŌƟĴňėĺŅĴŒİƙĶŌƟȮĴňėĺŅĴĽĬŒěȮȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO2'Ȯ 

- ŐĽħĚıķĨŇĔĶĶĴĕŀĚįŌƟĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ&PLO3Ȯ'ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬ
ĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĴŅĝňŘĬņĽńĚėĴŐĸŃŐĽħĚěŋħĵŊĬŀĵƞŅĚŏľĴŅŃĽĴȮ&PLO/'ȮįƞŅĬĔŅĶŏĕňĵĬĭĪėĺŅĴ
ĺŇĝŅĔŅĶŐĸŃĺŇĪĵŅĬŇıĬīƢȮ 
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ľĸńĔĽŌĨĶȮŐĭĭ 3 &ŐįĬȮĕ' 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs' 
1 - ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚ

ĪńĔļŃĪňŗœħƟĶńĭĔŅĶıńĥĬŅŒĬĶŃľĺƞŅĚŏĶňĵĬȮœĮĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃ
ĻŅĽĨĶƢĽŅĕŅŀŊŗĬŕȮŏıŊŗŀĬņĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮ&PLO/'Ȯ 

- ĴňėĺŅĴĶŌƟŏĶŊŗŀĚĔĶŃĭĺĬĔŅĶĺŇěńĵħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮŐĸŃĽŅĴŅĶĩĺŅĚŐįĬȮȮŀŀĔŐĭĭȮ
ŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮȮĶĺĴĩŉĚĽŅĴŅĶĩ
ĔņľĬħĮƤĠľŅŐĸŃĮĶŃŏħŖĬĔŅĶĺŇěńĵŏıŊŗŀĽĶƟŅĚĚŅĬĺŇěńĵŏĝŇĚĮĶŃĵŋĔĨƢľĶŊŀĬĺńĨĔĶĶĴȮ&PLO0' 

- ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅȮĶĺĴĪńŘĚĽŅĴŅĶĩŏĸŊŀĔŒĝƟĽŊŗŀĽņľĶńĭĔŅĶĬņŏĽĬŀœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴįƞŅĬĔŇěĔĶĶĴĽńĴĴĬŅȮ&PLO1' 

- ĴňėĺŅĴŒİƙĶŌƟŒĬŏĝŇĚĺŇĝŅĔŅĶȮĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚőħĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮėĺŅĴ
ŏĕƟŅŒěŏĔňŗĵĺĔńĭŏĪėĬŇėȮĺŇīňŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ&PLO2'ȮȮ 

- ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬįŌƟŀŊŗĬȮĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴȮĴňĳŅĺŃėĺŅĴ
ŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĶŌƟěńĔĭĪĭŅĪľĬƟŅĪňŗĕŀĚĨńĺŏŀĚŒĬģŅĬŃįŌƟĬņŐĸŃįŌƟĨŅĴȮĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃ
ĺŇĬńĵŒĬĔŅĶĪņĺŇěńĵȮ&PLO3'ȮȮ 

2 - ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĪňŗŏľĴŅŃĽĴ
ĶƞĺĴĔńĭĔńĭĔŅĶŐĔƟœĕĮƤĠľŅĪňŗĴňėĺŅĴĞńĭĞƟŀĬȮ&PLO0' 

- ĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŏıŊŗŀĔņľĬħĮƤĠľŅĺŇěńĵȮĵŀĴĶńĭĲƤĚėĺŅĴėŇħŏľŖĬįŌƟŀŊŗĬȮĴňėĺŅĴ
ĶńĭįŇħĝŀĭŐĸŃĺŇĬńĵŒĬĔŅĶĪņĺŇěńĵȮ&PLO3'ȮȮ 

- ĽŅĴŅĶĩĺŅĚŐįĬȮȮŀŀĔŐĭĭȮŐĸŃħņŏĬŇĬĔŅĶĺŇěńĵħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚ
ŏĮƦĬĶŃĭĭȮŏıŊŗŀĽĶƟŅĚĚŅĬĺŇěńĵŏĝŇĚĮĶŃĵŋĔĨƢľĶŊŀĬĺńĨĔĶĶĴȮ&PLO0' 

- ĽŅĴŅĶĩĪħĽŀĭŐĸŃĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚĚŅĬħƟŅĬėŀĴıŇĺŏĨŀĶƢȮĶĺĴĪńŘĚĽŅĴŅĶĩŐĮĸįĸȮ
ĺŇŏėĶŅŃľƢįĸȮŐĸŃĽĶŋĮįĸĔŅĶĮĶŃŏĴŇĬħƟĺĵĔŅĶĮĶŃĵŋĔĨƢľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚėŀĴıŇĺŏĨŀĶƢȮ
ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇœħƟŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮ&PLO0' 

- ĽŅĴŅĶĩŀīŇĭŅĵŐĬĺĪŅĚĔŅĶĽĶƟŅĚľĶŊŀıńĥĬŅŏıŊŗŀĨƞŀĵŀħĚŅĬĺŇěńĵĽŌƞĬĺńĨĔĶĶĴĕńŘĬĽŌĚȮĶĺĴĪńŘĚ
ŏĽĬŀŐĬŃŐĬĺĪŅĚĔŅĶŏıŇŗĴėŋĦėƞŅĕŀĚĬĺńĨĔĶĶĴħƟĺĵĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢĔńĭėĺŅĴĔƟŅĺľĬƟŅħƟŅĬŏĪėőĬőĸĵňœħƟŀĵƞŅĚĽĴŏľĨŋĽĴįĸȮ&PLO0' 

- ĽŅĴŅĶĩĩƞŅĵĪŀħėŋĦėƞŅĕŀĚįĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ&PLO1' 

- ŐĽħĚŀŀĔĩŉĚĔŅĶŏĮƦĬįŌƟĴňėĺŅĴŒİƙĶŌƟȮĴňėĺŅĴĽĬŒěȮȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO2'Ȯ 
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ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs' 

- ŐĽħĚıķĨŇĔĶĶĴĕŀĚįŌƟĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ&PLO3Ȯ'ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬ
ĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĴŅĝňŘĬņĽńĚėĴŐĸŃŐĽħĚěŋħĵŊĬŀĵƞŅĚŏľĴŅŃĽĴȮ&PLO/'ȮįƞŅĬĔŅĶŏĕňĵĬĭĪėĺŅĴ
ĺŇĝŅĔŅĶŐĸŃĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

 

 

1,ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮ

QA ĕŀĚľĸńĔĽŌĨĶĶĺĴĳŅĵŒĬ 
5 ĮƖȮŒĬħƟŅĬėĺŅĴıŉĚıŀŒěȮŐĸŃ
ĳŅĺŃĔŅĶœħƟĚŅĬĕŀĚĭńĦĤŇĨ 

Á ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅőĪ 
ĪňŗœħƟĚŅĬĪņŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ
ĳŅĵŒĬ 1 ĮƖ 

Á ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

Á įĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŏįĵŐıĶƞ 
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ľĴĺħĪňŗȮ3,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 
/,Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
/,/Ȯ ĶŃĭĭ 
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
RȮȮĶŃĭĭĪĺŇĳŅė őħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮȮ 
Ȯ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ  ĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮȮ/3ȮȮĽńĮħŅľƢ ȮȮȮȮȮȮȮȮȮȮ 

Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module'Ȯ 
/,0 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļȮ&ĳŅėķħŌĶƟŀĬ' 
Ä ŐįĬĔŅĶĻŉĔļŅĔņľĬħŒľƟĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
R ŐįĬĔŅĶĻŉĔļŅœĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
 +œĴƞĴň+ 
 
0,Ȯ ĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 

2,1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ÃȮȮĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
ÄȮŒĬŏĺĸŅĶŅĝĔŅĶ 
ÄȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

RȮȮĶŃĭĭĪĺŇĳŅė 
ȮȮȮȮ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬȮĴŇĩŋĬŅĵĬȮĩŉĚȮĨŋĸŅėĴȮȮ 
ȮȮȮȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬȮıķĻěŇĔŅĵĬȮĩŉĚȮĴňĬŅėĴ 

R ŒĬŏĺĸŅĶŅĝĔŅĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/'ȮŐĸŃȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0'Ȯ 
 ȮȮȮȮȮȮŏĶňĵĬȮěńĬĪĶƢȮůȮĻŋĔĶƢȮŏĺĸŅȮ.6,..ȮůȮ/4,1.ȮĬ, 
ȮR ĬŀĔŏĺĸŅĶŅĝĔŅĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0'ȮŐĸŃŐĭĭȮ1Ȯ&ŐįĬȮĕ' 
ȮȮȮȮȮȮȮŏĶňĵĬȮŏĽŅĶƢȮůȮŀŅĪŇĨĵƢȮŏĺĸŅȮ.6800ȮĬ,ȮůȮ/4800 Ĭ, 

ÃȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module' 
ÄȮŒĬŏĺĸŅĶŅĝĔŅĶ 
ÄȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/' 

1.   ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬ
ĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮĶńĭĶŀĚȮŒĬĽŅĕŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮľĶŊŀĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮľĶŊŀĽŅĕŅŀŊŗĬĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚėŀĴıŇĺŏĨŀĶƢȮ
ŀĵƞŅĚĬƟŀĵȮ/3ȮľĬƞĺĵĔŇĨȮőħĵœħƟėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗņĔĺƞŅȮ1,..ȮľĶŊŀĴňĮĶŃĽĭĔŅĶĦƢĪŅĚ
ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ 

3. ėŋĦĽĴĭńĨŇŀŊŗĬŕȮĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěņ
ĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
 

 ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0' 
1.  ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬ
ĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮĶńĭĶŀĚȮŒĬĽŅĕŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮľĶŊŀĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮľĶŊŀĽŅĕŅŀŊŗĬĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚėŀĴıŇĺŏĨŀĶƢ
ŀĵƞŅĚĬƟŀĵȮ/3ȮľĬƞĺĵĔŇĨȮȮľĶŊŀĴňĮĶŃĽĭĔŅĶĦƢĪŅĚĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĪŅĚĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮ 

3. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěņ
ĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
 

  ľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ' 
1.  ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬ
ĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮĶńĭĶŀĚȮŒĬĽŅĕŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮľĶŊŀĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮľĶŊŀĽŅĕŅŀŊŗĬĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚėŀĴıŇĺŏĨŀĶƢ
ŏıňĵĚıŀȮ 

3. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěņ
ĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
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2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
RȮėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
ÄȮėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ-ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
RȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 
ÄȮĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟȮȮ 
ÄȮŀŊŗĬŕȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 
2.4 ĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 

 

R ěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
RȮȮĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪņľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒľƟėņŐĬŃĬņŐĔƞĬńĔĻŉĔļŅ 

RȮȮěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪņĺŇěńĵ 
ȮRȮȮŀŊŗĬŕȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

1. ěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬņĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬ
ĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĭƞĚŏĺĸŅȮȮĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬȮ
ĪņľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮŒľƟėņŐĬŃĬņŐĔƞĬńĔĻŉĔļŅ 

2. ěńħĽŀĬŏĽĶŇĴėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮ 
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2,5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 
ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/'ȮĳŅėĮĔĨŇȮȮȮ           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 1  1  1  1  1  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 1  1  1  1  1  
ĝńŘĬĮƖĪňŗȮ0   1  1  1  1  
 ĶĺĴ 1  2  2  2  2  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ    1  1  1  1 
ŐĭĭȮ2 &ŐįĬȮĔȮŐĭĭȮĔ2'ȮĳŅėĮĔĨŇȮȮȮȮ           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 3  3  3  3  3  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 3  3  3  3  3  
ĝńŘĬĮƖĪňŗȮ0   3  3  3  3  
 ĶĺĴ 3  /.  /.  /.  /.  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ    3  3  3  3 
ŐĭĭȮ2 &ŐįĬȮĔȮŐĭĭȮĔ2'ȮĳŅėıŇŏĻļȮȮȮ           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 2  2  2  2  2  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 2  2  2  2  2  
ĝńŘĬĮƖĪňŗȮ0   2  2  2  2  
 ĶĺĴ 2  6  6  6  6  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ    2  2  2  2 
ŐĭĭȮ1Ȯ&ŐįĬȮĕ'ȮĳŅėıŇŏĻļȮȮȮȮȮ           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 0.  0.  0.  0.  0.  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 0.  0.  0.  0.  0.  
ĝńŘĬĮƖĪňŗȮ0   0.  0.  0.  0.  
 ĶĺĴ 0.  2.  2.  2.  2.  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ    0.  0.  0.  0. 
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0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬȮ 
 1,ȮĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦȮȮ3  ĮƖȮȮȮȮőħĵěņŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦȮȮ 

 

ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

ĮƖ 2566 &ĮĶŃĴŅĦĔŅĶ' ĮƖ 2567 &ĮĶŃĴŅĦĔŅĶ' ĮƖ 2568 &ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ

ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ

ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ

ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ

ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ

ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ

ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

474,017,400 70,804,600 436,036,100 

            

70,804,600  440,396,400 

            

70,804,600  

ĺŇěńĵ 2,180,500   0   0 0 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 

0 1,714,500 0 

              

1,628,800  0 

              

1,628,800  

ĔŅĶĪņĬŋĭņĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ

ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 0 400,000 0 

                

360,000  0 

                

360,000  

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ 

343,300 1,802,200 350,200 

              

1,712,100  357,200 

              

1,712,100  

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 

33,653,000 28,011,500 33,989,500 

            

24,650,100  34,329,400 

            

24,650,100  

ĶĺĴ 510,194,200 113,700,000 470,375,800 110,122,800 475,083,000 110,122,800 

ĶĺĴĪńŘĚĽŇŘĬ 623,894,200 580,498,600 585,205,800 

 
 
2, ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨƞŀĮƖȮ 

1) ľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/'ȮĳŅėĮĔĨŇȮȮȮĨĸŀħľĸńĔĽŌĨĶȮ/..,000 ĭŅĪȮȮȮȮȮȮȮȮȮȮȮȮ
&ĮƖĔŅĶĻŉĔļŅĸŃȮ3.,000 ĭŅĪ'ȮȮ 

2) ľĸńĔĽŌĨĶȮŐĭĭȮ2 &ŐįĬȮĔȮŐĭĭȮĔ2'ȮĳŅėĮĔĨŇȮȮȮĨĸŀħľĸńĔĽŌĨĶȮ/..,000 ĭŅĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ĮƖĔŅĶĻŉĔļŅĸŃȮ3.,000 ĭŅĪ'ȮȮ 

3) ľĸńĔĽŌĨĶȮŐĭĭȮ2 &ŐįĬȮĔȮŐĭĭȮĔ2'ȮĳŅėıŇŏĻļȮȮȮĨĸŀħľĸńĔĽŌĨĶȮ/3.,000 ĭŅĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ĮƖĔŅĶĻŉĔļŅĸŃȮ53,000 ĭŅĪ'ȮȮ 

4) ľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ'ȮĳŅėıŇŏĻļȮȮȮĨĸŀħľĸńĔĽŌĨĶȮ/3.,000 ĭŅĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ĮƖĔŅĶĻŉĔļŅĸŃȮ53,000 ĭŅĪ'ȮȮ 
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0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 
RȮŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E+learning' 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬĪŀĶƢŏĬŖĨ 
Ä ŀŊŗĬȮŕȮ&ĶŃĭŋ' 
 
 

2,8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337ȮȮȮ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ
ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅȮȮ 
 

  



 

26 

1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 
3,1 ľĸńĔĽŌĨĶȮ 
 3,1,1 ěņĬĺĬľĬƞĺĵĔŇĨȮȮ ȮȮȮȮȮȮȮ 

  ľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĔȮŐĭĭȮĔ1'ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  ȮȮȮ16ȮľĬƞĺĵĔŇĨ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0'ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮȮ17ȮľĬƞĺĵĔŇĨ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ'ȮȮȮȮȮȮȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮœĴƞĬƟŀĵĔĺƞŅȮ17ȮľĬƞĺĵĔŇĨ 
 

1,/,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮȮ  
3,1,2,/ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/' 

 ȮȮȮȮȮȮȮȮ  ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 36 ľĬƞĺĵĔŇĨ 
   ȮȮȮȮĔ,ȮĮĶŇĠĠŅĬŇıĬīƢ  

204797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ  36  ľĬƞĺĵĔŇĨ 
 

 Ȯĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. ȮĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢȮŒĬĔŅĶ
ĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ2ȮȮĳŅėĔŅĶĻŉĔļŅȮ
ŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 

2. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚ
ĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀȮĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗ
ŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier /ȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
ŐĸŃŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮőħĵĴňĝŊŗŀ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

3. ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ 
 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
      ȮȮȮȮȮ1,ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ   
       ȮȮȮȮȮȮȮȮȮȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
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     2,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  
       ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅ 
        0.2570ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 0ȮľĬƞĺĵĔŇĨ 
       őħĵĬńĔĻŉĔļŅĨƟŀĚœħƟŀńĔļĶĸņħńĭĕńŘĬȮœĴƞĨŗņĔĺƞŅȮB 
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3,1,2,2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0' 
 ȮȮȮȮȮȮȮȮ  ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ 39 ľĬƞĺĵĔŇĨ 
   ȮȮȮȮĔ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮ ȮȮ27  ȮľĬƞĺĵĔŇĨ 

  1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮ 27  ľĬƞĺĵĔŇĨ 
1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 27Ȯ ľĬƞĺĵĔŇĨ 
1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  15  ľĬƞĺĵĔŇĨȮ 

       204712 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 3  ľĬƞĺĵĔŇĨ 
204732ȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮ ȮȮȮ3  ȮȮľĬƞĺĵĔŇĨ 

       204735 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň  3   ľĬƞĺĵĔŇĨ 
       204764 ĮƤĠĠŅĮĶŃħŇļģƢ  3   ľĬƞĺĵĔŇĨ 
       204791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 1ȮȮ ľĬƞĺĵĔŇĨ 
       204792 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 2ȮȮ ľĬƞĺĵĔŇĨ 
 

1,1,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 12  ľĬƞĺĵĔŇĨȮ 
/,/,0,/ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮ 6  ľĬƞĺĵĔŇĨ 

ĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒĬħƟŅĬĪňŗĽĬŒěȮŀĵƞŅĚĬƟŀĵȮ/ȮĔĸŋƞĴȮ
ěŅĔĪňŗĶŃĭŋœĺƟŒĬĕƟŀȮ&/'ȮľĶŊŀȮ&0'ȮľĶŊŀȮ&1'ȮȮħńĚĨƞŀœĮĬňŘ 

&1'ȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĴńŗĬėĚ 
ȮȮ 204713ȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸ 3  ľĬƞĺĵĔŇĨ 

  ȮĕĬŅħŒľĠƞ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ204715ȮĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ Ȯ 3  ľĬƞĺĵĔŇĨ 

 ľĶŊŀȮȮ&2'ȮĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮȮ 
     204721ȮĺŇĻĺĔĶĶĴĕƟŀĴŌĸ Ȯ 3  ľĬƞĺĵĔŇĨ

204725 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3  ľĬƞĺĵĔŇĨ  

    ľĶŊŀȮȮ&3'ȮĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮȮȮ 
     ȮȮȮȮ204736 ĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ 3  ľĬƞĺĵĔŇĨ 

204737 ĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢ Ȯ 3  ľĬƞĺĵĔŇĨ 
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 1,1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮȮȮœĴƞĬƟŀĵĔĺƞŅ 6  ľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŒĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĨŅĴĪňŗ

ĶŃĭŋœĺƟŒĬȮ1,1,2,1 ĪňŗœĴƞœħƟŏĸŊŀĔŏĮƦĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭȮľĶŊŀŏĸŊŀĔĔĶŃĭĺĬ
ĺŇĝŅŏĸŊŀĔŏľĸƞŅĬňŘőħĵĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟŒĬĪŋĔĔĸŋƞĴȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĪňŗ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŒľƟėĺŅĴŏľŖĬĝŀĭ 

ȮȮȮ 

+ȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
     204711 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ  3  ľĬƞĺĵĔŇĨȮȮ

204714 ŐĬĺėŇħĕńŘĬĽŌĚŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶ  3  ľĬƞĺĵĔŇĨ 
     204715 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢŐĸŃ  3  ľĬƞĺĵĔŇĨ 
       ŐĭĭĕĬŅĬ 
    204763 ĶŃĭĭŐĭĭĔĶŃěŅĵ    ȮȮ3  ľĬƞĺĵĔŇĨ 
    204771 ŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨ  3  ľĬƞĺĵĔŇĨ 

+ȮĔĸŋƞĴėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢȮ 
    204754  ĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽĸńĭŐĸŃėĺŅĴĮĸŀħĳńĵȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 

ĕŀĚėŀĴıŇĺŏĨŀĶƢ    
    204753 ĭĸŖŀĔŏĝĬŐĸŃėĶŇĮőĪŏėŀĶƢŏĶĬĞň  3  ľĬƞĺĵĔŇĨ 
    204754 ĔŅĶıńĥĬŅĭĸŖŀĔŏĝĬ  3  ľĬƞĺĵĔŇĨ 
    204755 ĶŃĭĭĭĸŖŀĔŏĝĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  3  ľĬƞĺĵĔŇĨ 

+ȮĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
    204722 ĔŅĶėƟĬėŊĬĽŅĶĽĬŏĪĻ  3  ľĬƞĺĵĔŇĨ 
    204728 ȮĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸ  3  ľĬƞĺĵĔŇĨ 
    204729 ĶŃĭĭįŌƟŐĬŃĬņ  3  ľĬƞĺĵĔŇĨ 
    204755 őėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ 3  ľĬƞĺĵĔŇĨ 

Ȯ204767 ĔŅĶĮĶŃĴĺĸįĸĳŅı  3  ľĬƞĺĵĔŇĨ 
Ȯ204768 ĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇ  3  ľĬƞĺĵĔŇĨ 

    004769 ĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇ  3  ľĬƞĺĵĔŇĨ 
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   +ȮĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĽĴńĵŒľĴƞ 
 204723  ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭĽŅĶĽĬŏĪĻ 3  ľĬƞĺĵĔŇĨ 

    204726  ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸ 3  ľĬƞĺĵĔŇĨ 
    204733 ĔŅĶěńħĔŅĶőėĶĚĚŅĬĞŀĲĨƢŐĺĶƢ  3  ľĬƞĺĵĔŇĨ 
    204770 ĺŇĻĺĔĶĶĴŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵ  3  ľĬƞĺĵĔŇĨ 
 
    +ȮĔĸŋƞĴĪķļġň 
    204731 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň  3  ľĬƞĺĵĔŇĨ 
    204741 ľĸńĔĔŅĶĳŅļŅőĮĶŐĔĶĴ  3  ľĬƞĺĵĔŇĨ 
    204742 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĮĸĝŋħėņĽńŗĚ 3  ľĬƞĺĵĔŇĨ 
    204752  ĪķļġňŐĸŃĳŅļŅĕŀĚĔŅĶěņĸŀĚ  3  ľĬƞĺĵĔŇĨ 
    204753  ĪķļġňĔŅĶėņĬĺĦȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3     ľĬƞĺĵĔŇĨ 
 
    +ȮĔĸŋƞĴľńĺĕƟŀıŇŏĻļ 
    204779 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 2  ľĬƞĺĵĔŇĨ 
    204789 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮ3 ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 

1,2  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ&ĩƟŅĴň'Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮ  Ȯ+ȮœĴƞĴň+ 
1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ&ĩƟŅĴň'Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   
ȮȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

2,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ       

204799   ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12  ľĬƞĺĵĔŇĨ 
 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  
      ȮȮȮȮȮȮȮȮȮȮȮȮȮ+ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Ȯ     2,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  

ŒĬĔĶĦňĪňŗěņŏĮƦĬȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅěŐĬŃĬņŒľƟĬńĔĻŉĔļŅ
ĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅ 
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 204700 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĳŅļŅőĮĶŐĔĶĴ 2  ľĬƞĺĵĔŇĨ 
     ŐĸŃ-ȮľĶŊŀȮȮȮ204701 ŏėĶŊŀĕƞŅĵŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 2  ľĬƞĺĵĔŇĨ 

 
Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

1. ĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢȮȮŒĬ
ĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3  ĳŅė
ĔŅĶĻŉĔļŅȮŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅ
ĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

2. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀ
ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀȮĺŅĶĽŅĶ
ĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier/ȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮȮ
őħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěņĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮ 
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3,1,2,3 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ' 
 ȮȮȮȮȮȮȮȮ  ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ 39 ľĬƞĺĵĔŇĨ 
   ȮȮȮȮĔ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅȮ ȮȮ33  ȮľĬƞĺĵĔŇĨ 

  1,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮ 33  ľĬƞĺĵĔŇĨ 
1,1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 33  ľĬƞĺĵĔŇĨ 
1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  /3Ȯ ľĬƞĺĵĔŇĨȮ 

       204712 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 3  ľĬƞĺĵĔŇĨ 
       204732ȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮȮ3    ľĬƞĺĵĔŇĨ 
       204791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 1ȮȮ ľĬƞĺĵĔŇĨ 
       204792 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 2ȮȮ ľĬƞĺĵĔŇĨ 
 

   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ20473/ őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň 3   ľĬƞĺĵĔŇĨ 
     ľĶŊŀ 204735 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň  3   ľĬƞĺĵĔŇĨ 
 
 

       204764 ĮƤĠĠŅĮĶŃħŇļģƢ  3   ľĬƞĺĵĔŇĨ  
     ľĶŊŀ 204768 ĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇ  3  ľĬƞĺĵĔŇĨ 
     

1,1,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 18  ľĬƞĺĵĔŇĨȮ 
1,1,2,1 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮ 6Ȯ ľĬƞĺĵĔŇĨ 

ĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒĬħƟŅĬĪňŗĽĬŒěȮŀĵƞŅĚĬƟŀĵȮ1 ĔĸŋƞĴȮ
ěŅĔĪňŗĶŃĭŋœĺƟŒĬĕƟŀȮ&1'ȮľĶŊŀȮ&2'ȮľĶŊŀȮ&3'ȮȮħńĚĨƞŀœĮĬňŘ 

Ȯ&1'ȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĴńŗĬėĚȮȮȮȮȮȮȮ  
204713ȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸ 3  ľĬƞĺĵĔŇĨ 
  ȮĕĬŅħŒľĠƞ 

 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ204715ȮĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ Ȯ 3  ľĬƞĺĵĔŇĨ 

 ľĶŊŀȮȮ&2'ȮĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮȮ   
204721ȮĺŇĻĺĔĶĶĴĕƟŀĴŌĸ Ȯ 3  ľĬƞĺĵĔŇĨ
204725 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3  ľĬƞĺĵĔŇĨ  

    ľĶŊŀȮȮ&3'ȮĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮȮȮ 
     ȮȮȮȮ204736 ĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ 3  ľĬƞĺĵĔŇĨ 

204737 ĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢ Ȯ 3  ľĬƞĺĵĔŇĨ 
 



 

33 

 1,1,2,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮȮȮœĴƞĬƟŀĵĔĺƞŅ 12  ľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŒĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĨŅĴĪňŗ

ĶŃĭŋœĺƟŒĬȮ1,1,1 ĪňŗœĴƞœħƟŏĸŊŀĔŏĮƦĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮľĶŊŀȮȮ1,1,2,/ȮĪňŗœĴƞœħƟŏĸŊŀĔŏĮƦĬ
ĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭȮľĶŊŀŏĸŊŀĔĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŏľĸƞŅĬňŘőħĵĽŅĴŅĶĩŏĸŊŀĔ
ŏĶňĵĬœħƟŒĬĪŋĔĔĸŋƞĴȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬȮŕȮĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŒľƟ
ėĺŅĴŏľŖĬĝŀĭ 
ȮȮȮ 

ĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢ 
     204711 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ  3  ľĬƞĺĵĔŇĨȮȮ

204714 ŐĬĺėŇħĕńŘĬĽŌĚŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶ  3  ľĬƞĺĵĔŇĨ 
     204715 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢŐĸŃ  3  ľĬƞĺĵĔŇĨ 
       ŐĭĭĕĬŅĬ 
    204763 ĶŃĭĭŐĭĭĔĶŃěŅĵ    ȮȮ3  ľĬƞĺĵĔŇĨ 
    204771 ŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨ  3  ľĬƞĺĵĔŇĨ 

+ȮĔĸŋƞĴėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢȮ 
    204754  ĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽĸńĭŐĸŃėĺŅĴĮĸŀħĳńĵȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 

ĕŀĚėŀĴıŇĺŏĨŀĶƢ    
    204753 ĭĸŖŀĔŏĝĬŐĸŃėĶŇĮőĪŏėŀĶƢŏĶĬĞň  3  ľĬƞĺĵĔŇĨ 
    204754 ĔŅĶıńĥĬŅĭĸŖŀĔŏĝĬ  3  ľĬƞĺĵĔŇĨ 
    204755 ĶŃĭĭĭĸŖŀĔŏĝĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  3  ľĬƞĺĵĔŇĨ 

 

+ȮĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
    204722 ĔŅĶėƟĬėŊĬĽŅĶĽĬŏĪĻ  3  ľĬƞĺĵĔŇĨ 
    204728 ȮĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸ  3  ľĬƞĺĵĔŇĨ 
    204729 ĶŃĭĭįŌƟŐĬŃĬņ  3  ľĬƞĺĵĔŇĨ 
    204755 őėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ 3  ľĬƞĺĵĔŇĨ 
    204767 ĔŅĶĮĶŃĴĺĸįĸĳŅı  3  ľĬƞĺĵĔŇĨ 
    204769 ĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇ  3  ľĬƞĺĵĔŇĨ 
     
 

    +ȮĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĽĴńĵŒľĴƞ 
 204723  ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭĽŅĶĽĬŏĪĻ 3  ľĬƞĺĵĔŇĨ 
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    204726  ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸ 3  ľĬƞĺĵĔŇĨ 
    204733 ĔŅĶěńħĔŅĶőėĶĚĚŅĬĞŀĲĨƢŐĺĶƢ  3  ľĬƞĺĵĔŇĨ 
    204770 ĺŇĻĺĔĶĶĴŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵ  3  ľĬƞĺĵĔŇĨ 
 
    +ȮĔĸŋƞĴĪķļġň 
    204741 ľĸńĔĔŅĶĳŅļŅőĮĶŐĔĶĴ  3  ľĬƞĺĵĔŇĨ 
    204742 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĮĸĝŋħėņĽńŗĚ 3  ľĬƞĺĵĔŇĨ 
    204752  ĪķļġňŐĸŃĳŅļŅĕŀĚĔŅĶěņĸŀĚ  3  ľĬƞĺĵĔŇĨ 
    204753  ĪķļġňĔŅĶėņĬĺĦȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  3     ľĬƞĺĵĔŇĨ 
     
    ȮȮȮȮ+ȮĔĸŋƞĴľńĺĕƟŀıŇŏĻļ 
    204779 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 2  ľĬƞĺĵĔŇĨ 
    204789 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮ3 ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 

1,2  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ&ĩƟŅĴň'Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
1,2,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮ  Ȯ+ȮœĴƞĴň+ 
1,2,2 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ&ĩƟŅĴň'Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   
ȮȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

2,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň+ 
  

 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ       

204798   ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6  ľĬƞĺĵĔŇĨ 
 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Ȯ     2,Ȯ ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  

ŒĬĔĶĦňĪňŗěņŏĮƦĬȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅěŐĬŃĬņŒľƟĬńĔĻŉĔļŅ
ĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅ 

 204700 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĳŅļŅőĮĶŐĔĶĴ 2  ľĬƞĺĵĔŇĨ 
     ŐĸŃ-ȮľĶŊŀȮȮȮ204701 ŏėĶŊŀĕƞŅĵŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 2  ľĬƞĺĵĔŇĨ 
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Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶėƟĬėĺƟŅŀŇĽĶŃŀĵƞŅĚ
ĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

2. įĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃĨƟŀĚœħƟĶńĭĔŅĶ
ŏįĵŐıĶƞěŅĔŐľĸƞĚŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĕŅĺŇĝŅĵŀĴĶńĭŐĸŃĪňŗĮĶŃĝŋĴ
ĔĶĶĴĔŅĶĭĶŇľŅĶĺŇĝŅĔŅĶĮĶŃěņĭńĦĤŇĨĺŇĪĵŅĸńĵŒľƟėĺŅĴŏľŖĬĝŀĭȮőħĵĴňĝŊŗŀ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 

 

ě, ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination'ȮőħĵĬńĔĻŉĔļŅĵŊŗĬ

ėņĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮȮľĶŊŀ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĸńĔ 
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3,1,2,1  Type 1 &Plan A Type A1'Ȯ 
Degree Requirements     36 credits 

A, Thesis    ȮȮ 
204797 MasterŲs Thesis   ȮȮ36   credits 

 
B,ȮȮAcademic Activities 

1.  A student has to attend seminar and present paper on the topic related 
to his-her thesis for 1 time&s'Ȯin every semester for at least 4 semesters 
and students have to attend seminar every semester that the course is 
offered, 

2. At least 1 masterŲs thesis work or a part of masterŲs thesis work must be 
published or at least accepted to publish in an international journal orȮ
a national journal listed in TCI Tier 1 database with the student as the 
first author  
and at least a part of masterŲs thesis work must be published as full 
paper with the student as the first author in a proceedings of 
international conferences acceptable by the field of studyŲs standard, 

3. A student is required to report his-her thesis progression, approved by 
the Graduate Study Committee, to the Graduate School every semester, 

 
C, Non+credit courses 

1,ȮGraduate SchoolŲs requirement  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮa foreign language 
2,ȮProgramŲs requirement Ȯ 
ȮȮ Enroll in  
 204792 Research Methodology    2  credits  
  Ȯin Computer Science 
 which student has obtained a ŴBŵȮor higher grade, 
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3,1,2,2  Type 2 &Plan A Type A2' 
Degree Requirements  a minimum of  39 credits 

A,ȮCourse work a minimum of  27  credits 
1,ȮGraduate courses a minimum of  27  credits 
1,1 Field of Specialization a minimum of  27  credits 
1,1,1 Required courses   15  credits 

     204712 Computer Systems and Networks  3  credits  
 204732  Software Engineering 8ȮTheory  3  credits 

and Application 
204735  Computation and Algorithms  3  credits 
204742Ȯ Artificial Intelligence  3  credits 

 204791 M,S,ȮSeminar in Computer Science  1  credit 
 204792  Research Methodology in Computer Science 2  credits 
 

1,1,2  Elective courses a minimum of  12  credits 
1,1,2,1 Prescribed elective coursesȮȮȮȮȮ 6    credits 

A student may select a group of subjects according to his-her 
field of interest at least one group from the groups specified in &1'Ȯor &2'Ȯ
or &3',ȮȮ 

&1'ȮComputer System and Security   
204713 Cloud Computing and Big Data 3  credits 
204715 Intelligent Embedded System Ȯ 3  credits 

                         or &0'ȮArtificial Intelligence and Data Science   
20472/ȮData Engineering  3  creditsȮ
204725 Data Analytics and Machine Learning 3  credits 

or &3'ȮSoftware Engineering   
204736 Software Process Improvement  3  credits 
204737 Software Quality Engineering Ȯ 3  credits 
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1,1,2,2 Elective courses      a minimum of 6  credits 
A student can enroll in any courses in other groups of subjects, 

which are unselected as prescribed elective courses mentioned in 
1,1,2,1 or the following courses or other courses with approval of 
Graduate Program Administrative Committee, 

+ȮȮComputer System  
 204711Ȯ Computer Architecture 3  credits 
ȮȮ204714  Advanced Concepts in Operating Systems 3  credits 
 204715 Concurrent and Parallel Programming 3  credits 
204763  Distributed Systems 3  credits 
204771  Internet Technology 3  credits 
 

+ȮȮCybersecurity 
ȮȮ204754  Cryptography and Computer Security 3  credits 
204775 Blockchain and Cryptocurrencies 3  credits  
204776 Blockchain Development 3  credits  
204777 Blockchain System and Applications 3  credits  
 

+ȮȮArtificial Intelligence and Data Science   
204722Ȯ Information Retrieval  3 Ȯcredits  
204728 ȮData Manipulation 3  credits  
204709  Recommender Systems 3  credits 
204755  Neural Networks and Deep Learning 3  credits  
204767  Image Processing 3  credits 
204768Ȯ Practical Artificial Intelligence 3  credits 
204769Ȯ Natural Language Processing 3  credits 
 

Ȯ+ȮȮSoftware Engineering and Modern Information Systems   
204723 Analysis and Design of Information 3  credits 
 System 
204726  Design and Management of Database 3  credits 
 System 
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204733  Software Project Management 3  credits 
204772 Semantic Web Engineering 3  credits  
 

+ȮȮTheory   
204731  Data Structure and Algorithms 3  credits 
204741  Principles of Programming Languages 3  credits 

 204742  Compiler Design and Construction 3  credits 
  204752  Theory and Languages of Simulation 3  credits 
204753  Computational Theory 3  credits 

+ȮȮSelected Topics 
204779  Selected Topics in Computer Science 2  credits 

 204789  Selected Topics in Computer Science 3  credits 
  

1,2  Other courses &if any' ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
1,2,1  Required courses ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+Ȯnone + 
1,2,2  Elective courses &if any'ȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 With approval of the Graduate Program Administrative Committee, 

 
2,ȮAdvanced undergraduate courses  +Ȯnone + 

 
B, Thesis     

204799 MasterŲs Thesis   12   credits 
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C, Non+credit courses 
1,ȮGraduate School requirement  
  +Ȯa foreign language 
2,ȮProgramŲs requirement Ȯ 

It necessary enroll in additional courses as required by the Graduate 
Program Administrative Committee8ȮThose who did not complete any course 
in computer must take the course  

204700  Data Structure and Programming  2  credits 
  Languages 

and -Ȯor 204701 Networking and Operating System  2  credits 
 

D,ȮȮAcademic Activities 
1. A student has to attend seminar and present paper on the topic related 

to his-her thesis for 1 time&s'Ȯin every semester for at least 3 semesters 
and students have to attend seminar every semester that the course is 
offered, 

2. At least 1 masterŲs thesis work or a part of masterŲs thesis work must be 
published or at least accepted to publish in an international journal or a 
national journal listed in TCI Tier 1 database with the student as the first 
author or at least a part of masterŲs thesis work must be published as 
full paper with the student as the first author in a proceedings of 
international conferences acceptable by the field of studyŲs standard, 
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3,1,2,2  Type 3Ȯ&Plan B' 
Degree Requirements  a minimum of  39 credits 

A,ȮCourse work a minimum of  33  credits 
1,ȮGraduate courses a minimum of  33  credits 
1,1 Field of Specialization a minimum of  33  credits 
1,1,1 Required courses   /3Ȯ credits 

     204712 Computer Systems and Networks  Ȯ3  credits  
 204732  Software Engineering 8ȮTheory  Ȯ3  credits 

and Application 
 204791 M,S,ȮSeminar in Computer Science  Ȯ1  credit 
 204792  Research Methodology in Computer Science Ȯ2  credits 

 

 204731  Data Structure and Algorithms  Ȯ3  credits 
                       or       204735  Computation and Algorithms  Ȯ3  credits 

 

 204764  Artificial Intelligence  Ȯ3  credits  
                       or       204768Ȯ Practical Artificial Intelligence  Ȯ3  credits 

 

1,1,2  Elective courses a minimum of  18  credits 
1,1,2,1 Prescribed elective courses      6ȮȮȮ credits 

A student may select a group of subjects according to his-her 
field of interest at least one group from the groups specified in  &1'Ȯor 
&2'Ȯor &3',ȮȮ 

&1'ȮComputer System and Security   
204713 Cloud Computing and Big Data  3  credits 
204715 Intelligent Embedded System Ȯ 3  credits 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮor &0'ȮArtificial Intelligence and Data Science   
20472/ȮData Engineering Ȯ 3  credits 
204725 Data Analytics and Machine Learning 3  credits 
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or &3'ȮSoftware Engineering   
204736 Software Process Improvement  3  credits 
204737 Software Quality Engineering Ȯ 3  credits 

 
1,1,2,2 Elective courses      a minimum of 12Ȯ credits 

A student can enroll in any courses in other groups of subjects, 
which are unselected as required coursesȮmentioned in 1,1,1 or which are 
unselected as prescribed elective courses mentioned in 1,1,2,1 or the 
following courses or other courses with approval of Graduate Program 
Administrative Committee, 

+ȮȮComputer System  
 204711Ȯ Computer Architecture 3  credits 
ȮȮ204714  Advanced Concepts in Operating Systems 3  credits 
 204715 Concurrent and Parallel Programming 3  credits 
204763  Distributed Systems 3  credits 
204771  Internet Technology 3  credits 
 
+ȮȮCybersecurity 
ȮȮ204754  Cryptography and Computer Security 3  credits 
204775 Blockchain and Cryptocurrencies 3  credits  
204776 Blockchain Development 3  credits  
204777 Blockchain System and Applications 3  credits  
 

+ȮȮArtificial Intelligence and Data Science   
204722Ȯ Information Retrieval  3 Ȯcredits  
204728 ȮData Manipulation 3  credits  
204709  Recommender Systems 3  credits 
204755  Neural Networks and Deep Learning 3  credits  
204767  Image Processing 3  credits 
204769Ȯ Natural Language Processing 3  credits 
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Ȯ+ȮȮSoftware Engineering and Modern Information Systems   
204723 Analysis and Design of Information 3  credits 
 System 
204726  Design and Management of Database 3  credits 
 System 
204733  Software Project Management 3  credits 
204772 Semantic Web Engineering 3  creditsȮ 
 

+ȮȮTheory   
204741  Principles of Programming Languages 3  credits 

 204742  Compiler Design and Construction 3  credits 
  204752  Theory and Languages of Simulation 3  credits 
204753  Computational Theory 3  credits 
 

+ȮȮSelected Topics 
204779  Selected Topics in Computer Science 2  credits 

 204789  Selected Topics in Computer Science 3  credits 

 
1,2  Other courses &if any' ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

1,2,1  Required courses ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+Ȯnone + 
1,2,2  Elective courses ȮȮ&if any'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 With approval of the Graduate Program Administrative Committee, 

 
2,ȮAdvanced undergraduate courses ȮȮȮȮȮȮȮȮ+Ȯnone + 

 
B, Thesis    

204798 Independent Study  6  ȮȮȮcredits 
 

C, Non+credit courses 
1,ȮGraduate SchoolŲs requirement  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+Ȯa foreign language 
2,ȮProgramŲs requirement Ȯ 
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It necessary enroll in additional courses as required by the Graduate 
Program Administrative Committee8ȮThose who did not complete any course 
in computer must take the course  

204700  Data Structure and Programming  2  credits 
  Languages 

and -Ȯor 204701 Networking and Operating System  2  credits 
 

D,ȮȮAcademic Activities 
1. A student has to present progress of an independent study at least once 

in an academic year upon approval by the graduate program administrative 
committee, 

2. At least 1 independent study work or part of independent study work must 
be published approved by the field of study and the Graduate School 
Academic Administrative Committee with the student as the first author, 
 

    E,ȮComprehensive Examination  
 Having submitted a request form to the Graduate School, approved by 
general advisor or major thesis advisor, a student must then complete a 
comprehensive examination, 
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3,1,3 ĔĶŃĭĺĬĺŇĝŅ 
ȮȮȮȮȮȮȮ&1'ȮľĴĺħĺŇĝŅĭńĚėńĭȮ ľĬƞĺĵĔŇĨ 
0.2710 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 

Computer Systems and Networks 
3&3+0+6' 

0.2731 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň 
Data Structure and Algorithms 

3&3+0+6' 

0.2732 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Software Engineering 8ȮTheoryȮand Application 

3&3+0+6' 

0.2735 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň 
Computation and Algorithms 

3&3+0+6' 

0.2764 ĮƤĠĠŅĮĶŃħŇļģƢ 
Artificial Intelligence 

3&3+0+6' 

0.2768 ĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇ 
Practical Artificial Intelligence 

3&3+0+6' 

0.2791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
M,S,ȮSeminar in Computer Science 

1&1+0+2' 

0.2792 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
Research Methodology in Computer Science  

2&2+0+4' 

   
ȮȮȮȮȮȮȮ&0'ȮľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ ľĬƞĺĵĔŇĨ 
0.2711 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

Computer Architecture 
ȮȮȮȮȮȮȮȮ3&3+0+6' 

0.2713 ĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞ 
Cloud Computing and Big Data 

3&3+0+6' 

0.2714 ŐĬĺėŇħĕńŘĬĽŌĚŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶ 
Advanced Concepts in Operating Systems 

3&3+0+6' 

0.2715 ĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ 
Intelligent Embedded System 

3&3+0+6' 

0.2717 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢŐĸŃŐĭĭĕĬŅĬ 
ConcurrentȮand Parallel Programming 

3&3+0+6' 

0.2721 ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 
Data Engineering 

3&3+0+6' 
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0.2722 ĔŅĶėƟĬėŊĬĽŅĶĽĬŏĪĻ 
Information Retrieval 

3&3+0+6' 

0.2723 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭĽŅĶĽĬŏĪĻ 
Analysis and Design of Information System 

3&3+0+6' 

0.2725 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 
Data Analytics and Machine Learning 

3&3+0+6' 
 

0.2726 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸ 
Design and Management of Database System 

3&3+0+6' 

0.2728 ĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸ 
Data Manipulation 

3&3+0+6' 

0.2729 ĶŃĭĭįŌƟŐĬŃĬņ 
Recommender Systems 

3&3+0+6' 

0.2733 ĔŅĶěńħĔŅĶőėĶĚĚŅĬĞŀĲĨƢŐĺĶƢ 
Software Project Management 

3&3+0+6' 

0.2736 ĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ 
Software Process Improvement 

3&3+0+6' 

0.2737 ĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢ 
Software Quality Engineering 

3&3+0+6' 

0.2741 ľĸńĔĔŅĶĳŅļŅőĮĶŐĔĶĴ 
Principles of Programming Languages 

3&3+0+6' 

0.2742 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĮĸĝŋħėņĽńŗĚ 
Compiler Design and Construction 

3&3+0+6' 

0.2752 ĪķļġňŐĸŃĳŅļŅĕŀĚĔŅĶěņĸŀĚ 
Theory and Languages of Simulation 

3&3+0+6' 

0.2753 ĪķļġňĔŅĶėņĬĺĦ 
Computational Theory 

3&3+0+6' 

0.2754 ĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽĸńĭŐĸŃėĺŅĴĮĸŀħĳńĵĕŀĚėŀĴıŇĺŏĨŀĶƢ 
Cryptography and Computer Security 

3&3+0+6' 

0.2755 őėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ  
Neural Networks and Deep Learning 

3&3+0+6' 

0.2763 ĶŃĭĭŐĭĭĔĶŃěŅĵ 
Distributed Systems 

3&3+0+6' 
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0.2767 ĔŅĶĮĶŃĴĺĸįĸĳŅı 
Image Processing 

3&3+0+6' 

0.2769 ĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇ 
Natural Language Processing 

3&3+0+6' 

0.2771 ŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨ 
Internet Technology 

3&3+0+6' 

0.2770 ĺŇĻĺĔĶĶĴŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵ 
Semantic Web Engineering 

3&3+0+6' 

0.2775 ĭĸŖŀĔŏĝĬŐĸŃėĶŇĮőĪŏėŀĶƢŏĶĬĞň 
Blockchain and Cryptocurrencies 

3&3+0+6' 

0.2776 ĔŅĶıńĥĬŅĭĸŖŀĔŏĝĬ 
Blockchain Development 

3&3+0+6' 

0.2777 ĶŃĭĭĭĸŖŀĔŏĝĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Blockchain System and Applications 

3&3+0+6' 

0.2779 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
Selected Topics in Computer Science 

2&2+0+4' 

0.2789 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
Selected Topics in Computer Science 
 

3&3+0+6' 

ȮȮȮȮȮȮȮ&1'ȮľĴĺħĺŇĪĵŅĬŇıĬīƢȮ-ȮĔŅĶėƟĬėĺƟŅŐĭĭŀŇĽĶŃ  
0.2797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

MasterŲs Thesis 
36ȮȮȮľĬƞĺĵĔŇĨ 

0.2798 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
Independent Study 

4ȮȮȮľĬƞĺĵĔŇĨ 

0.2799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
MasterŲs Thesis 
 
 
 
 
 
 

12ȮȮȮľĬƞĺĵĔŇĨ 
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ȮȮȮȮȮȮȮ&4'ȮľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ  
0.2700 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĳŅļŅőĮĶŐĔĶĴ 

Data Structure and Programming Languages 
2&2+0+4' 

0.2701 ŏėĶŊŀĕƞŅĵŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 
Networking and Operating System 

2&2+0+4' 

204792 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ&ĽņľĶńĭľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/''ȮȮȮȮȮ2&2+0+4' 
Research Methodology in Computer Science 

 

ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅľĸńĔȮȮħńĚĨƞŀœĮĬňŘȮ4ȮĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔņľĬħŏĮƦĬĨńĺŏĸĕȮ8 
1, ĨńĺŐĶĔȮ3 ŏĸĕ ŐĽħĚĩŉĚ ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ-ėĦŃŐĸŃĳŅėĺŇĝŅ 
2, Ŵ7ŵȮŏĸĕľĸńĔĶƟŀĵėŊŀ ŐĽħĚĩŉĚ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
3, ŏĸĕľĸńĔĽŇĭ ŐĽħĚĩŉĚ ŐĕĬĚĺŇĝŅŒĬĽŅĕŅĺŇĝŅ 
 0 Fundamental computer science 
 1+8  subject in computer science 
 9 Seminar and Research 
4, ŏĸĕľĸńĔľĬƞĺĵ ŐĽħĚĩŉĚ ŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ 
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3,1,4 ŐĽħĚŐįĬĔŅĶĻŉĔļŅ 
1,/,2,/ȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/' 

ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
204792 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 

Research Methodology in 
Computer Science 

0 
&œĴƞĬńĭ
ľĬƞĺĵĔŇĨ' 

204797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
MasterŲs Thesis 

12 

 ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬ 
Attend seminar and present paper 

+  ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬ 
Attend seminar and present paper 

+ 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

+    

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
Present thesis proposal 

+    

 ĶĺĴ +  ĶĺĴ 12 

ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
204797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

MasterŲs Thesis 
12 204797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

MasterŲs Thesis 
12 

 ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬ 
Attend seminar and present paper 

+  ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬ 
Attend seminar and present paper 

+ 

    ĽŀĭĺŇĪĵŅĬŇıĬīƢ 
Thesis defense 

+ 

 ĶĺĴ 12  ĶĺĴ 12 
 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 36 ľĬƞĺĵĔŇĨ 
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1,/,2,0ȮȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0'ȮȮ 

ĮƖĪňŗ 1 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

2045/0 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 
Computer Systems and Networks 

3 204570 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
Research Methodology in Computer 
Science 

0 

204542 ĮƤĠĠŅĮĶŃħŇļģƢ 
Artificial Intelligence 

3 2047xx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭ 
Prescribed elective courses      

6 

204732 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 
Software Engineering 8ȮTheoryȮand 
Application 

3 0.27xx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3 

204513 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň 
Computation and Algorithms 

3  ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

+ 

 ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬ 
Attend seminar and present paper 

+  ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬ 
Attend seminar and present paper 

+ 

 ĶĺĴ 12  ĶĺĴ /1 
 

ĮƖĪňŗ 2 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

204791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢ 
M,S,ȮSeminar in Computer Science 

1 204799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
MasterŲs Thesis  

4 

204799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
MasterŲs Thesis  

4  ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬ 
Attend seminar and present paper 

+ 

0.27xx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3  ĽŀĭĺŇĪĵŅĬŇıĬīƢ 
Thesis defense 

+ 

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
Present thesis proposal 

+    

 ĶĺĴ 10  ĶĺĴ 6 
 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅ 37ȮľĬƞĺĵĔŇĨ 
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1,/,2,3ȮȮȮŐĭĭȮ1Ȯ&ŐįĬȮĕ'Ȯ 

ĮƖĪňŗ 1 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

2045/0 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 
Computer Systems and Networks 

3 204570 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
Research Methodology in 
Computer Science 

0 

204510 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 
Software Engineering 8ȮTheoryȮand 
Application 

3 2045xx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭ 
Prescribed elective courses      

6 

0.251/ 
 
ľĶŊŀ 

204513Ȯ 

őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň  
Data Structure and Algorithms 
ȮȮȮȮȮȮȮȮȮȮľĶŊŀ 
ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň 
Computation and Algorithms 

3 2045xx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3 

0.2546 
 
ľĶŊŀ 

204542ȮȮ 

ĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇ 
Practical Artificial Intelligence 
ȮȮȮȮȮȮȮȮȮľĶŊŀ 
ĮƤĠĠŅĮĶŃħŇļģƢ 
Artificial Intelligence 

3  ĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮ 
Present progress of an 
independent studyȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

+    

 ĶĺĴ 12  ĶĺĴ // 
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ĮƖĪňŗ 2 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

204791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢ 
M,S,ȮSeminar in Computer Science 

1 2047xx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3 

204798 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
Independent Study 

1 204798 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
Independent Study 

1 

2045xx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

6  ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
Comprehensive Examination 

  + 

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
Present independent study 
proposal 

+  ĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮ 
Present progress of an 
independent studyȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 

    ĽŀĭĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
Independent study defense 

+ 

 ĶĺĴ /.  ĶĺĴ 4 
 

ĶĺĴľĬƞĺĵĔŇĨȮĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ 37ȮȮľĬƞĺĵĔŇĨ 
 

 
1,/,3ȮėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 

  ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔȮ 
 
 

  



 

53 

3,0Ȯ ĝŊŗŀȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
ȮȮ3,0,1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢįŌƟĽŀĬ 
 

  
 
 
 

ĝŊŗŀ+ĽĔŋĸ 

 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬ 
ĪŅĚ
ĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬ
ŒĬĶŃĵŃȮȮ
3ȮĮƖ
ĸƞŅĽŋħ' 

Īňŗ ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

 ĨĶň ĭĻ, ĨĶň ĭĻ, 

1 įĻ,ħĶ,ħŋļġňȮĮĶŃŏĽĶŇģīŇĨŇıĚļƢ( 
&3501900030748' 

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

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

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

15 4,5 15 4,5 /1&1' 

2 įĻ,ħĶ,ĮĳńĚĔĶȮȮŀŇŗĬŐĔƟĺ( 
 

 

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

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

18 0 15 4,5 /54&' 

3 įĻ,ħĶ,ĻŋĳĔŇěȮŀŅĺŇıńĬīŋƢ( 
 
&13.77./106631' 

- D,Eng &Computer Science and 
Engineering', Waseda University, Japan, 
2013 

- M,Eng &Computer Science and 
Engineering', Waseda University, Japan, 
2009 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', 
ŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭľĬŉŗĚ,  ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 
2548 

15 4,5 15 4,5 /5&1'.
77./1
06631' 

4 įĻ,ħĶ,ěńĔĶŇĬȮȮĝĺĝŅĨŇ 

 

&3509900437772' 

 

 

- ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', 
ȮȮ ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 2556 
- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

15 4,5 15 4,5 10&3' 
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ĝŊŗŀ+ĽĔŋĸ 

 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬ 
ĪŅĚ
ĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬ
ŒĬĶŃĵŃȮȮ
3ȮĮƖ
ĸƞŅĽŋħ' 

Īňŗ ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

 ĨĶň ĭĻ, ĨĶň ĭĻ, 

5 įĻ,ħĶ,ěńĔĶŏĴīȮȮĭŋĨĶĔĶŃěƞŅĚȮȮ 
&13.77./04/146' 

- Ph,D,Ȯ&Computer Science', University of 
Birmingham, U,K,, 2014 

- M,S,Ȯ&Computer Science', Seoul National 
University, Republic of Korea, 2010 

- B,S,Ȯ&Computer Science', Seoul National 
University, Republic of Korea, 2008 

15 4,5 15 4,5 06&7' 

6 ĶĻ,ħĶ,ěňĶĵŋĪīȮœĝĵěŅĶŋĺĦŇĝȮ 
&3309900726512' 

- Ph,D,Ȯ&Computer Science and Applied 
Mathematics Université deȮEvry Val 
d'Essonne, France, 2000 

- M,Sc,Ȯ&Computer Science and Applied 
Mathematics', Université de Grenoble, 
France, 1995 

- B,Sc,Ȯ&Computer Science and Applied 
Mathematics', Université de Grenoble, 
France, 1994 

15 4,5 15 4,5 25&6' 

7 įĻ,ħĶ,ĝŋĴıĸȮȮĭŋĠėŋƟĴıĶĳńĪĶȮ 

&14177...6661/' 
- ĺĪ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2555Ȯ 

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

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ',ȮĴľŅĺŇĪĵŅĸńĵ
ĶńĚĽŇĨ,Ȯ2544 

15 4,5 15 4,5 /4&1' 

8 ĶĻ,ħĶ,ĝŋĶňȮȮȮŏĨĝŃĺŋĥŇȮ 
&13.77..51740/' 

- ĺĪ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňŐľƞĚŏŀŏĝňĵ, 2549 

- M,S,Ȯ&Computer Science', New Jersey 
Institute of Technology, USA,, 2000 

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

15 4,5 15 4,5 /.&1' 
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ĝŊŗŀ+ĽĔŋĸ 

 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬ 
ĪŅĚ
ĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬ
ŒĬĶŃĵŃȮȮ
3ȮĮƖ
ĸƞŅĽŋħ' 

Īňŗ ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

 ĨĶň ĭĻ, ĨĶň ĭĻ, 

9 įĻ,ŏĭĠěĴŅĻȮȮĮƤĠĠŅĚŅĴȮ 

&3659900021389' 

+ ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',Ȯ 
 ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 0322 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0316 

18 0 15 4,5 51&' 

10 ŀ,ħĶ,ĮĶŃĳŅıĶȮŏĨĝŀńĚĔŌĶ 
 

- Ph,D,Ȯ&Computer Science',  
Michigan State University, USA, 2017 

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

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',  
ȮȮȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 

18 0 15 4,5 /.3&' 

11 ĶĻ,ħĶ,ĶńģĽŇĪīŇśȮȮȮĽŋĕŃľŋĨ 
 
&13.77./15011.' 

- Ph,D,Ȯ&Computer Science', UniversityȮof 
East Anglia U,K,, 2001 

- M,S,Ȯ&Information Systems', Hawaii 
Pacific University, USA,, 1996 

- B,S,Ȯ&Computer Science', UniversityȮof 
Hawaii at Hilo, USA,, 1994 

9 13,5 9 13,5 17&1' 

12 įĻ,ħĶ,ĶńĻĴňĪŇıĵƢȮĺŇĨŅȮ 

&3520100692940' 

 

 

- ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 0334 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2544 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĮĶŃĵŋĔĨƢ',  
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ, 
2521 

18 0 15 4,5 //&2' 

13 įĻ,ħĶ,ĺŅĶŇĬȮȮŏĝŅĺĪńĨȮ 
&1/777..0/1567' 

- ĮĶ,ħ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅŐĸŃėŀĴıŇĺŏĨŀĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
0332 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ',ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 0326 

15 4,5 15 4,5 2.&/2' 
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ĝŊŗŀ+ĽĔŋĸ 

 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬ 
ĪŅĚ
ĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬ
ŒĬĶŃĵŃȮȮ
3ȮĮƖ
ĸƞŅĽŋħ' 

Īňŗ ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

 ĨĶň ĭĻ, ĨĶň ĭĻ, 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ',ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 2545 

14 įĻ,ħĶ,ĺŇěńĔļĦƢȮȮĻĶňĽńěěŃŏĸŇĻĺŅěŅ 

&1/./1../43637' 

 

- ĺĪ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2551 

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

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', ĴľŅĺŇĪĵŅĸńĵ
ĔĶŋĚŏĪı, 2533 

15 4,5 15 4,5 /6&1' 

15 įĻ,ħĶ,ȮŏĽĴŀŐĕȮĽĴľŀĴ 
 
&1/0./..126613' 

- Ph,D,Ȯ&Industrial Engineering and   
Management', Tokyo Institute of 
Technology,ȮJapan, 1999 

- M,S,Ȯ&Industrial EngineeringȮand 
Management' , Tokyo Institute of 
Technology, Japan, 1996 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ,Ȯ2533 

15 4,5 15 4,5 /6&2' 

16 įĻ,ħĶ,ŀŅĶňĶńĨĬƢȮȮĨĶĚĶńĻĴňĪŀĚ 
 
&12.77.//03/6.' 
 
 

- ĮĶ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2555 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'*Ȯ 
 ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ*Ȯ0317Ȯ 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ*Ȯ0313Ȯ 

15 4,5 15 4,5 //&3' 

17 ĶĻ,ħĶ,ŏŀĔĶńģȮĭŋĠŏĝňĵĚ 
 
&13.77..67..72' 

- Ph,D,Ȯ&Computer Science', Illinois 
Institute of Technology, USA,, 2000  

- M,S,Ȯ&Computer Science', UniversityȮof 
New Haven, USA,, 1993 

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

15 4,5 15 4,5 34&6' 
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ĝŊŗŀ+ĽĔŋĸ 

 
 

ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬ 
ĪŅĚ
ĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬ
ŒĬĶŃĵŃȮȮ
3ȮĮƖ
ĸƞŅĽŋħ' 

Īňŗ ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

 ĨĶň ĭĻ, ĨĶň ĭĻ, 

18 ŀ,ħĶ,ģŅĮĬıĚļƢȮĶńĔĔŅĠěĬńĬĪĬƢ 
 

- Ph,D,Ȯ&Systems and Control Engineering', 
Tokyo Institute of Technology, Japan, 
2019 

- M,S,Ȯ&Computer Science'ȮUniversityȮ of 
Illinois at Urbana+Champaign, USA, 2014 

- B,S,Ȯ&Computer Science', UniversityȮ of 
Illinois at Urbana+Champaign, USA, 2012 

18 0 15 4,5 5&2' 

19 ŀ,ħĶ,ĮĶŅĔŅĶȮŀŋĦěńĔĶȮ 

 

&13.77..763140' 

 

 

- Ph,D,Ȯ&Computer Science',          
Michigan State University, USA, 2010 

- M,S,Ȯ&Computer Science',                    
Michigan State University, USA, 2000 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2541 

18 0 15 4,5 3&/' 

20 ŀ,ħĶ,ĺĶĺŋĥŇȮȮĻĶňĽŋĕėņ 
 
&13./3..3./23.' 

- Ph,D,Ȯ&Computer Science', Northumbria 
University, UK, 2017 

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢ*Ȯ0325 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ'*ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňĶŅĝĴĚėĸīńĠĭŋĶň*Ȯ0322 

18 0 15 4,5 6&/' 

21 įĻ,ħĶ,ĺńĥĬŅȮěŇĬħŅľĸĺĚ 
 

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

- ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

- ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 

15 4,5 15 4,5 /0&0' 

 
ľĴŅĵŏľĨŋȮȮ /,Ȯ(ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 

 2,ȮŀŅěŅĶĵƢĸņħńĭĪňŗȮ/+/5ȮȮȮȮȮȮėŊŀȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 
 1,ȮŀŅěŅĶĵƢĸņħńĭĪňŗȮ/6+01ȮȮȮȮėŊŀȮŀŅěŅĶĵƢįŌƟĽŀĬ 
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 3,2,1ȮŀŅěŅĶĵƢıŇŏĻļ 

+œĴƞĴň+ 
 
4, ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
ȮȮȮȮȮȮ +œĴƞĴň+ 
 

3,ȮĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
5,1 ėņŀīŇĭŅĵőħĵĵƞŀȮ 

 ĚŅĬĺŇěńĵĶŃħńĭĮĶŇĠĠŅőĪŒĬĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮŏĮƦĬĚŅĬĺŇěńĵŏĨŖĴŏĺĸŅĪňŗĔņľĬħŒĬľĬƞĺĵ
ĔŇĨĕŀĚĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĨƟŀĚŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĻŉĔļŅŀĚėƢėĺŅĴĶŌƟ
ŒľĴƞĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĪňŗĴňėŋĦėƞŅŐĸŃĮĶŃőĵĝĬƢȮĪńŘĚĬňŘĨƟŀĚŏĮƦĬľńĺĕƟŀĪňŗĬńĔĻŉĔļŅĽĬŒěȮĽŅĴŅĶĩĻŉĔļŅ
ėƟĬėĺƟŅŏıŇŗĴŏĨŇĴœħƟȮĮĶŃĔŀĭħƟĺĵĔŅĶėƟĬėĺƟŅȮĮĶŃĴĺĸįĸȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮįĸĔŅĶĺŇěńĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĴňĕŀĭŏĕĨĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩĪņŏĽĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔņľĬħ 
 
 3,0 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
  ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪņĺŇěńĵĽŅĴŅĶĩ
ĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅĪňŗŏĮƦĬőěĪĵƢ
ŒĬĚŅĬĺŇěńĵȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ľńĺĕƟŀĺŇěńĵȮŐĸŃŏĮƦĬįŌƟĪňŗĴňĪńĔļŃĪŅĚĮƤĠĠŅȮőħĵĴňĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĽŊĭėƟĬȮ
ĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅĪňŗŏĮƦĬőěĪĵƢĺŇěńĵŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ
ĶĺĴĪńŘĚĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 
 3,1 ĝƞĺĚŏĺĸŅȮ 

- ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/' ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĝńŘĬĮƖĪňŗȮ/ȮŐĸŃ 
     ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĝńŘĬĮƖĪňŗȮ0 
- ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0' ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĝńŘĬĮƖĪňŗȮ0 
- ŐĭĭȮ1Ȯ&ŐįĬȮĕ'Ȯ  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĝńŘĬĮƖĪňŗȮ0 

 
 5,4 ěņĬĺĬľĬƞĺĵĔŇĨ 

- ŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/' 14 ľĬƞĺĵĔŇĨ 
- ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0' /0 ľĬƞĺĵĔŇĨ 
- ŐĭĭȮ1Ȯ&ŐįĬȮĕ' Ȯ ȮȮ6 ľĬƞĺĵĔŇĨ 

 
 3,3Ȯ ĔŅĶŏĨĶňĵĴĔŅĶ 
  ĴňėĦŃĔĶĶĴĔŅĶľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮĪňŗŏĮƦĬŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ
ĞŉŗĚĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀŏĮƦĬįŌƟħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗņĔĺƞŅĶŀĚĻŅĽĨĶŅěŅĶĵƢȮŒĬ
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ĽŅĕŅĺŇĝŅėŀĴıŇĺŏĨŀĶƢȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬȮŐĸŃĴňĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĺŇěńĵĪňŗĴŇŒĝƞĽƞĺĬľĬŉŗĚĕŀĚ
ĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅĵƟŀĬľĸńĚȮ3ȮĮƖȮěņĬĺĬȮ1ȮĶŅĵĔŅĶȮĞŉŗĚěŃĪņľĬƟŅĪňŗĔņľĬħŒľƟĬńĔĻŉĔļŅŏĕƟŅĲƤĚĭĶĶĵŅĵŒĬ
ĔĶŃĭĺĬĺŇĝŅĨƞŅĚȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵȮŒľƟėņĮĶŉĔļŅȮŐĬŃĬņĔŅĶĻŉĔļŅŐĸŃĪņĺŇĪĵŅĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃȮĕŀĚĬńĔĻŉĔļŅȮŐĸŃĨŇħĨŅĴįĸĔŅĶĺŇěńĵȮĨĸŀħěĬŒľƟĬńĔĻŉĔļŅĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅȮĮƤĠľŅŀŋĮĽĶĶėŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚĨĸŀħĳŅėĔŅĶĻŉĔļŅěĬěĭĽŇŘĬĔŅĶĺŇěńĵȮĬŀĔěŅĔĬňŘĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĔńĭĬńĔĻŉĔļŅŐĸŃ
ėĦŅěŅĶĵƢŀŊŗĬȮŕȮŒĬĔĶŃĭĺĬĺŇĕŅĽńĴĴĬŅŏıŊŗŀŒľƟœħƟŐĬĺėŇħĪňŗŐĨĔĨƞŅĚ 
 
 3,4Ȯ ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
 ȮȮȮ/,ȮĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪņĺŇěńĵĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ
ĔŅĶŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮ 
 ȮȮȮ2,ȮĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢĨŅĴŏĔĦĤƢĨƞŀœĮĬňŘ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/' 
  įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier /ȮőħĵĴň
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞ
ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0' 
  įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞȮŒĬĺŅĶĽŅĶĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier1 őħĵĴň
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞ
ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮȮőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀ
ŐĶĔȮěņĬĺĬŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ' 
  įĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞěŅĔŐľĸƞĚ
ŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĕŅĺŇĝŅĵŀĴĶńĭŐĸŃĪňŗĮĶŃĝŋĴĔĶĶĴĔŅĶĭĶŇľŅĶĺŇĝŅĔŅĶĮĶŃěņĭńĦĤŇĨĺŇĪĵŅĸńĵŒľƟ
ėĺŅĴŏľŖĬĝŀĭȮőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 Ȯ1,ȮėĺŅĴĽņŏĶŖěĕŀĚĚŅĬĺŇěńĵŒĬĶŌĮĺŇĪĵŅĬŇıĬīƢȮőħĵĴňĔŅĶĽŀĭőħĵėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮĔŅĶ
ėƟĬėĺƟŅŐĭĭŀŇĽĶŃȮȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮŐĸŃįŌƟĪĶĚėŋĦĺŋğŇ
ĳŅĵĬŀĔĽĩŅĭńĬȮĪńŘĚĬňŘŀŅěŅĶĵƢĮĶŃěņŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵĬŀĔĨƟŀĚŏĮƦĬįŌƟœħƟĶńĭĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮ
ŐĸŃĨƟŀĚĴňĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĺŇěńĵĪňŗĴŇŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮľĶŊŀŏĮƦĬįŌƟŏĝňŗĵĺĝŅĠŏĜıŅŃ
ŏĶŊŗŀĚŒĬĔĶĦňĪňŗœĴƞĽńĚĔńħĽĩŅĭńĬŀŋħĴĻŉĔļŅȮőħĵĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇœĴƞĨŗņĔĺƞŅȮ/.ȮŏĶŊŗŀĚ 
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ľĴĺħĪňŗȮ4,ȮįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
/,ȮȮĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĪńĔļŃŒĬĔŅĶĺŇěńĵ
ĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĪńŘĚĳŅėĪķļġňȮŐĸŃ
ĮĢŇĭńĨŇŏĮƦĬŀĵƞŅĚħňȮĽŅĴŅĶĩĪņĚŅĬĺŇěńĵȮŐĸŃ
ĮĶŃĵŋĔĨƢŏĕƟŅĔńĭŏĪėőĬőĸĵňĪŅĚĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢĽĴńĵŒľĴƞĪňŗŏĮƦĬĮĶŃőĵĝĬƢœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴȮŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıŐĸŃıńĥĬŅŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞœħƟ 

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
+ȮĔņľĬħĔĶŀĭėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢ 
+ȮȮĽŀĬőħĵŏĬƟĬŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĪńŘĚ
ėĺŅĴėŇħĶŇŏĶŇŗĴȮĽĶƟŅĚĽĶĶėƢĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ
ŐĸŃĽŅĴŅĶĩŏĶňĵĬĶŌƟȮŐĽĺĚľŅȮėƟĬėĺƟŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚ 
+ȮȮĽĶƟŅĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇ
ĔŅĶĺŇěńĵ 
+ȮȮŒľƟŏĕƟŅĶƞĺĴĔŅĶŀĭĶĴŏıŊŗŀİƗĔĪńĔļŃĔŅĶĺŇěńĵĪňŗěņŏĮƦĬȮ 
+ȮȮŒľƟŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮŐĸŃİƗĔĺŇěńĵĮĢŇĭńĨŇĔŅĶįƞŅĬ
ėņŐĬŃĬņĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃěŅĔįŌƟŏĝňŗĵĺĝŅĠ 
+ȮȮŒľƟĴňĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĶƞĺĴĔńĭȮėĦŅěŅĶĵƢĬńĔĻŉĔļŅȮ
ĶĺĴĪńŘĚĬńĔĺŇěńĵěŅĔĽĩŅĭńĬŀŊŗĬȮŕ 
+ȮȮŒľƟĴňĔŅĶİƗĔĬņŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ŐĸŃŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶĸĚĨňıŇĴıƢŒĬĺŅĶĽŅĶȮ
ĺŇĝŅĔŅĶ 

ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
+ȮȮĔŅĶŀĭĶĴİƗĔĶŃŏĭňĵĭĺŇīňĺŇěńĵ 
+ȮȮĔŅĶĽŊĭėƟĬȮĶĺĭĶĺĴȮŐĸŃŏĽĬŀĕƟŀĴŌĸėĺŅĴĶŌƟŐĸŃ
įĸĚŅĬĺŇěńĵĪňŗœħƟĽŊĭėƟĬĴŅ 
+ȮȮĔŅĶŏĕƟŅĲƤĚĭĶĶĵŅĵŒĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚȮŕ 
+ȮȮĔŅĶĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŐĸŃėĦŅěŅĶĵƢŀŊŗĬȮŕ 
+ȮȮĔŅĶĸĚĴŊŀĺŇěńĵŒĬőėĶĚĔŅĶĺŇěńĵĪňŗĽĬŒě 
+ȮȮĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶŀŊŗĬȮŕȮĕŀĚĽŅĕŅĺŇĝŅ 
+ȮȮĔŅĶŏĽĬŀįĸĚŅĬĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭ
ĕŀĚĽŅĕŅĺŇĝŅ 
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ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
+ȮȮĔŅĶĨňıŇĴıƢįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĺŅĶĽŅĶľĶŊŀĽŇŗĚıŇĴıƢ
ĪŅĚĺŇĝŅĔŅĶĪňŗĴňėĦŃĔĶĶĴĔŅĶĬŀĔĔĸńŗĬĔĶŀĚȮ 
&peer review' 
+ȮĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĚŅĬĺŇĪĵŅĬŇıĬīƢ-ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
 

0,ȮȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŒĬĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĪņĚŅĬ
ĺŇěńĵȮĶĺĴĩŉĚĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮĴňėĺŅĴŏĕƟŅŒěȮŐĸŃŏėŅĶıŒĬĽŇĪīŇ
ĪŅĚĮƤĠĠŅŏĝŇĚŏĪėőĬőĸĵňĪŅĚėŀĴıŇĺŏĨŀĶƢŒĬ
ĮƤěěŋĭńĬȮŀňĔĪńŘĚŏĮƦĬıĸŏĴŊŀĚħňȮĶńĭįŇħĝŀĭĨƞŀ
ĨĬŏŀĚȮĺŇĝŅĝňıȮŐĸŃĽńĚėĴ 

ĔĸĵŋĪīƢĔŅĶĽŀĬ 
+ȮȮĽƞĚŏĽĶŇĴŐĸŃĽŀħŐĪĶĔŒľƟĬńĔĻŉĔļŅĴňěĶĶĵŅĭĶĶĦŒĬ
ĺŇĝŅĝňıȮŏėŅĶıŒĬĽŇĪīŇĪŅĚĮƤĠĠŅŐĸŃĕƟŀĴŌĸĽƞĺĬĭŋėėĸ
ĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĔŅĶıńĥĬŅĽńĚėĴĪňŗĩŌĔĨƟŀĚ 
+ȮȮĽŀħŐĪĶĔŏĶŊŗŀĚĶŅĺĪňŗŏĔňŗĵĺĔńĭĔŅĶėĶŀĚĨĬŒĬĽńĚėĴĔŅĶ
ŏĮƦĬįŌƟĴňėŋĦīĶĶĴĨƞŀĺŇĝŅĝňıĨƞŀĽńĚėĴŒĬĔĶŃĭĺĬĺŇĝŅĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

ĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
+ȮȮŒľƟŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŒĬŏĶŊŗŀĚěĶĶĵŅĭĶĶĦĕŀĚĺŇĝŅĝňı
ŏėŅĶıŒĬĽŇĪīŇĪŅĚĮƤĠĠŅŐĸŃĕƟŀĴŌĸĽƞĺĬĭŋėėĸȮŐĸŃ
ŏĶňĵĬĶŌƟŐĸŃĶńĭėņŐĬŃĬņěŅĔėĦŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃ
ěŅĔįŌƟŏĝňŗĵĺĝŅĠȮŒĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅŐĸŃĺŇěńĵ 
+ȮȮĴňĔŅĶĽŀħŐĪĶĔŏĶŊŗŀĚĶŅĺĪňŗŏĔňŗĵĺĔńĭĔŅĶėĶŀĚĨĬŒĬ
ĽńĚėĴȮĔŅĶŏĮƦĬįŌƟĴňėŋĦīĶĶĴĨƞŀĺŇĝŅĝňıȮĨƞŀĽńĚėĴŒĬ
ĔĶŃĭĺĬĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ 
+ȮȮŒľƟĴňĔŅĶĮĶŃĝŋĴĽńĴĴĬŅĶƞĺĴĔńĭĬńĔĻŉĔļŅŀŊŗĬȮŕȮ
ėĦŅěŅĶĵƢȮĶĺĴĪńŘĚĬńĔĺŇěńĵěŅĔĽĩŅĭńĬŀŊŗĬȮŕȮŀĵƞŅĚĴň
ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦ 
+ȮȮŒľƟĴňĔŅĶİƗĔĬņŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ŐĸŃŏĕňĵĬĭĪėĺŅĴĺŇĝŅĔŅĶĸĚĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ 
+ȮȮěńħĔŇěĔĶĶĴĮģĴĬŇŏĪĻȮŒľƟŐĔƞĬńĔĻŉĔļŅ 
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2,ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮȮ 

 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

PLO /Ȯ8Ȯ 
 

ĴľŅĭńĦĤŇĨĽŅĴŅĶĩĮĶŃĵŋĔĨƢ
ėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬ
ĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ
őħĵĬņœĮĭŌĶĦŅĔŅĶĔńĭ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃ
ĻŅĽĨĶƢĽŅĕŅŀŊŗĬŕȮŏıŊŗŀŐĔƟĮƤĠľŅ
ľĶŊŀĬņŏĽĬŀŐĬĺĪŅĚŐĔƟĮƤĠľŅœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĝňŘĬņ
ĽńĚėĴőħĵŐĽħĚěŋħĵŊĬŀĵƞŅĚ
ŏľĴŅŃĽĴ 

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭȮ 

2. ŐĬŃĬņĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃİƗĔ
ĮĢŇĭńĨŇ 

3. ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ŏĬƟĬĔŅĶĪņĚŅĬŏĮƦĬĔĸŋƞĴȮŐĸŃ
ĚŅĬĪňŗĨƟŀĚĴňĮĢŇĽńĴıńĬīƢĔńĬ
ĶŃľĺƞŅĚĭŋėėĸŏĝƞĬȮĔŅĶĶŃħĴ
ėĺŅĴėŇħŏľŖĬȮĔŅĶŀĳŇĮĶŅĵȮ
ľĶŊŀĔŅĶĽńĴĴĬŅŏĔňŗĵĺĔńĭ
ĮĶŃŏħŖĬĪňŗĬńĔĻŉĔļŅĽĬŒě 

4. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵ
ĨĬŏŀĚěŅĔĔĶĦňĻŉĔļŅ 

5. ĴŀĭľĴŅĵĚŅĬŐĭĭİƗĔľńħ
ĮĢŇĭńĨŇĔŅĶŒľƟİƗĔĮĢŇĭńĨŇ 

6. ĴŀĭľĴŅĵľńĺĕƟŀŒľƟĬńĔĻŉĔļŅ
ĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŏĕňĵĬĶŅĵĚŅĬ
ĽĶŋĮ 

1. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĽŀĭ
ĕƟŀŏĕňĵĬŐĭĭŀńĨĬńĵ 

2. ĮĶŃŏĴŇĬěŅĔĔŅĶŏĽĬŀ
ŐĬĺėŇħŒĬĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴ
ľĶŊŀĔŅĶĽńĴĴĬŅ 

3. ĮĶŃŏĴŇĬįĸěŅĔĔŅĶĪņ
ŐĭĭİƗĔľńħ 

4. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
őėĶĚĚŅĬ 

5. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬ 

6. ĮĶŃŏĴŇĬěŅĔįĸĔŅĶĨŀĭĶńĭ
ĭĪėĺŅĴĺŇĝŅŒľƟĸĚĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶľĶŊŀĬņŏĽĬŀ
ŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĶĺĴĪńŘĚ
ėŋĦĳŅıĕŀĚĺŇĪĵŅĬŇıĬīƢľĶŊŀ
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

PLO 2Ȯ8Ȯ ĴľŅĭńĦĤŇĨĽŅĴŅĶĩĽĶƟŅĚĚŅĬĺŇěńĵ
ıŊŘĬģŅĬŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞ
ľĶŊŀĚŅĬĺŇěńĵŏĝŇĚĮĶŃĵŋĔĨƢľĶŊŀ
ĬĺńĨĔĶĶĴħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢěŅĔĔŅĶĭŌĶĦŅ
ĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅ
ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏĮƦĬ
ĶŃĭĭŐĸŃĴňĺŇěŅĶĦĠŅĦ 

1. ĴŀĭľĴŅĵĚŅĬŒľƟĻŉĔļŅħƟĺĵ
ĨĬŏŀĚěŅĔĔĶĦňĻŉĔļŅ 

2. ĴŀĭľĴŅĵľńĺĕƟŀŒľƟĬńĔĻŉĔļŅ
ĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŏĕňĵĬĶŅĵĚŅĬ
ĽĶŋĮ 

3. ĴŀĭľĴŅĵŒľƟıńĥĬŅ
őėĶĚĚŅĬĺŇěńĵıŊŘĬģŅĬľĶŊŀŏĝŇĚ
ĮĶŃĵŋĔĨƢŐĸŃěńħĪņĶŅĵĚŅĬ
ĮĶŃĔŀĭ 

1. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
őėĶĚĚŅĬ 

2. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬ 

3. ĮĶŃŏĴŇĬěŅĔįĸĔŅĶĨŀĭĶńĭ
ĭĪėĺŅĴĺŇĝŅŒľƟĸĚĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶľĶŊŀĬņŏĽĬŀ
ŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĶĺĴĪńŘĚ
ėŋĦĳŅıĕŀĚĺŇĪĵŅĬŇıĬīƢľĶŊŀ
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

PLO 1Ȯ8Ȯ ĴľŅĭńĦĤŇĨĽŅĴŅĶĩĬņŏĽĬŀ
įĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅŐĸŃĴň
ĪńĔļŃĔŅĶŏĕňĵĬĭĪėĺŅĴȮȮ

1. ĭĶĶĵŅĵŐĭĭĮĢŇĽńĴıńĬīƢŐĸŃ
ĵĔĨńĺŀĵƞŅĚĮĶŃĔŀĭ 

1. ĮĶŃŏĴŇĬěŅĔĔŅĶŏĽĬŀ
įĸĚŅĬŒĬĶŌĮŐĭĭĮŅĔ
ŏĮĸƞŅŐĸŃĽŊŗŀ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

ĶĺĴĪńŘĚĽŅĴŅĶĩĩƞŅĵĪŀħėŋĦėƞŅ
ĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

2. ĴŀĭľĴŅĵŒľƟĬņŏĽĬŀľĬƟŅĝńŘĬ
ŏĶňĵĬŒĬĶŌĮŐĭĭĮŅĔŏĮĸƞŅŐĸŃ
ŒĝƟĽŊŗŀĮĶŃĔŀĭĔŅĶĬņŏĽĬŀ 

3. ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗ
ŏĬƟĬĔŅĶĪņĚŅĬŏĮƦĬĔĸŋƞĴȮŐĸŃ
ĚŅĬĪňŗĨƟŀĚĴňĮĢŇĽńĴıńĬīƢĔńĬ
ĶŃľĺƞŅĚĭŋėėĸŏĝƞĬȮĔŅĶĶŃħĴ
ėĺŅĴėŇħŏľŖĬȮĔŅĶŀĳŇĮĶŅĵȮ
ľĶŊŀĔŅĶĽńĴĴĬŅŏĔňŗĵĺĔńĭ
ĮĶŃŏħŖĬĪňŗĬńĔĻŉĔļŅĽĬŒě 

2. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬ 

3. ĮĶŃŏĴŇĬěŅĔįĸĔŅĶĨŀĭ
ĶńĭĭĪėĺŅĴĺŇĝŅŒľƟĸĚ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ
ľĶŊŀĬņŏĽĬŀŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮĶĺĴĪńŘĚėŋĦĳŅı
ĕŀĚĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ 

 
PLO 2Ȯ8Ȯ ĴľŅĭńĦĤŇĨĽŅĴŅĶĩŐĽĺĚľŅ

ėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĴňėĺŅĴŒİƙĶŌƟȮ
ŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚĔŅĶŏĮƦĬįŌƟ
ĪňŗĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚ
ĨĸŀħĝňĺŇĨȮȮ 

1. ĴŀĭľĴŅĵľńĺĕƟŀŒľƟĬńĔĻŉĔļŅ
ĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŏĕňĵĬĶŅĵĚŅĬ
ĽĶŋĮ 

2. ĴŀĭľĴŅĵŒľƟıńĥĬŅ
őėĶĚĚŅĬĺŇěńĵľĶŊŀĚŅĬĮĶŃĵŋĔĨƢ
ŐĸŃěńħĪņĶŅĵĚŅĬĮĶŃĔŀĭ 

3. ŐĬŃĬņŐĸŃĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅ
ľŅėĺŅĴĶŌƟŐĸŃİƗĔĪńĔļŃŏĽĶŇĴ
ĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 

1. ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚ
ĶŅĵĚŅĬ 

2. ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŅĴŅĶĩ
ŐĸŃ-ľĶŊŀėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬ
ŒĬĔŅĶėƟĬėĺƟŅľŅėĺŅĴĶŌƟŐĸŃ
ĔŅĶİƗĔĪńĔļŃŏĽĶŇĴ
ĬŀĔŏľĬŊŀěŅĔĭĪŏĶňĵĬ 

3. ĮĶŃŏĴŇĬěŅĔįĸĔŅĶĨŀĭĶńĭ
ĭĪėĺŅĴĺŇĝŅŒľƟĸĚĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶľĶŊŀĬņŏĽĬŀ
ŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĶĺĴĪńŘĚ
ėŋĦĳŅıĕŀĚĺŇĪĵŅĬŇıĬīƢľĶŊŀ
ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

PLO 3Ȯ8Ȯ ĴľŅĭńĦĤŇĨŐĽħĚıķĨŇĔĶĶĴĪŅĚ
ěĶŇĵīĶĶĴĪňŗħňȮĴňĳŅĺŃėĺŅĴŏĮƦĬ
įŌƟĬņŐĸŃįŌƟĨŅĴȮĨĶŃľĬńĔĩŉĚ
įĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňĪňŗŀŅě
ĽƞĚįĸĨƞŀŀĚėƢĔĶľĶŊŀĽńĚėĴȮĶĺĴĪńŘĚ
ŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĕŀĚįŌƟĴň
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňıȮ 

1. ĮĸŌĔİƤĚŒľƟįŌƟŏĶňĵĬŏľŖĬ
ėĺŅĴĽņėńĠĕŀĚĔŅĶœĴƞėńħĸŀĔ
įĸĚŅĬĕŀĚįŌƟŀŊŗĬȮŐĸŃĴňĔŅĶ
ŀƟŅĚŀŇĚįĸĚŅĬĕŀĚįŌƟŀŊŗĬŀĵƞŅĚ
ĩŌĔĨƟŀĚȮŐĸŃŏľĴŅŃĽĴ 

2. ĮĸŌĔİƤĚŒľƟįŌƟŏĶňĵĬĴňĶŃŏĭňĵĭĺŇĬńĵ
ĞŉŗĚěŃŏĬƟĬĔŅĶŏĕƟŅŏĶňĵĬŒľƟĨĶĚ
ŏĺĸŅȮŐĸŃĽƞĚĚŅĬĳŅĵŒĬŏĺĸŅĪňŗ
ĔņľĬħȮĶĺĴĪńŘĚĵĔĨńĺŀĵƞŅĚ

1. ĮĶŃŏĴŇĬěŅĔĔŅĶĪňŗįŌƟŏĶňĵĬ
œĴƞėńħĸŀĔįĸĚŅĬĕŀĚįŌƟŀŊŗĬȮ
ŐĸŃĴňĔŅĶŀƟŅĚŀŇĚįĸĚŅĬ
ĕŀĚįŌƟŀŊŗĬŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃ
ŏľĴŅŃĽĴ 

2. ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵȮĔŅĶ
ĨĶĚĨƞŀŏĺĸŅŒĬĔŅĶĪņľĶŊŀĽƞĚ
ĚŅĬĨŅĴŏĺĸŅĪňŗĔņľĬħȮ 

3. ĮĶŃŏĴŇĬěŅĔėĺŅĴ
ĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĕŀĚ
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

įĸĔĶŃĪĭŐĸŃėĺŅĴŏĽňĵľŅĵ
ěŅĔĔŅĶœĴƞĨĶĚŏĺĸŅ 

3. ĮĸŌĔİƤĚŒľƟįŌƟŏĶňĵĬĨĶŃľĬńĔĩŉĚ
įĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňĪňŗŀŅě
ĽƞĚįĸĔĶŃĪĭĨƞŀŀĚėƢĔĶľĶŊŀ
ĽńĚėĴ 

4. ĽŀħŐĪĶĔěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬĶŃľĺƞŅĚ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮőħĵ
ĵĔĨńĺŀĵƞŅĚěŅĔĽĩŅĬĔŅĶĦƢěĶŇĚȮ 

ŏĪėőĬőĸĵňĪňŗŀŅěĽƞĚįĸ
ĔĶŃĪĭĨƞŀŀĚėƢĔĶľĶŊŀ
ĽńĚėĴ 

4. ĮĶŃŏĴŇĬěŅĔįĸĔŅĶĨŀĭ
ĶńĭĭĪėĺŅĴĺŇĝŅŒľƟĸĚ
ĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ
ľĶŊŀĬņŏĽĬŀŒĬĪňŗĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮĶĺĴĪńŘĚėŋĦĳŅı
ĕŀĚĺŇĪĵŅĬŇıĬīƢľĶŊŀĔŅĶ
ėƟĬėĺƟŅŀŇĽĶŃ 
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1, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO'ȮĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum Mapping' 
 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 

PLO /Ȯ8Ȯ 
 

ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬŏĝŇĚĸŉĔŐĸŃŐĬĺĔĺƟŅĚŒĬĻŅĽĨĶƢħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮőħĵĬņœĮ
ĭŌĶĦŅĔŅĶĔńĭėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŐĸŃĻŅĽĨĶƢĽŅĕŅŀŊŗĬŕȮŏıŊŗŀŐĔƟĮƤĠľŅľĶŊŀĬņŏĽĬŀ
ŐĬĺĪŅĚŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĝňŘĬņĽńĚėĴőħĵŐĽħĚěŋħĵŊĬŀĵƞŅĚŏľĴŅŃĽĴ 

PLO 2Ȯ8Ȯ ĽŅĴŅĶĩĽĶƟŅĚĚŅĬĺŇěńĵıŊŘĬģŅĬŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĚŅĬĺŇěńĵŏĝŇĚĮĶŃĵŋĔĨƢľĶŊŀĬĺńĨĔĶĶĴ
ħƟĺĵĔĶŃĭĺĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢěŅĔĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽŅĕŅĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĴňĺŇěŅĶĦĠŅĦ 

PLO 1Ȯ8Ȯ ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅŐĸŃĴňĪńĔļŃĔŅĶŏĕňĵĬĭĪėĺŅĴȮȮĶĺĴĪńŘĚĽŅĴŅĶĩĩƞŅĵĪŀħ
ėŋĦėƞŅĕŀĚįĸĚŅĬœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

PLO 2Ȯ8Ȯ ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚȮĴňėĺŅĴŒİƙĶŌƟȮŐĸŃĴňėŋĦĸńĔļĦŃĕŀĚĔŅĶŏĮƦĬįŌƟĪňŗĽŅĴŅĶĩŏĶňĵĬĶŌƟ
œħƟħƟĺĵĨĬŏŀĚĨĸŀħĝňĺŇĨȮȮ 

PLO 3Ȯ8Ȯ ŐĽħĚıķĨŇĔĶĶĴĪŅĚěĶŇĵīĶĶĴĪňŗħňȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĕŀĚ
ŏĪėőĬőĸĵňĪňŗŀŅěĽƞĚįĸĨƞŀŀĚėƢĔĶľĶŊŀĽńĚėĴȮĶĺĴĪńŘĚŐĽħĚŀŀĔĩŉĚıķĨŇĔĶĶĴĕŀĚįŌƟĴňěĶĶĵŅĭĶĶĦ
ĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLOs'ȮĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping' 
 

ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 

0.2710 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 
Computer Systems and Networks 

x  x x  

0.2731 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň 
Data Structure and Algorithms 

x x    

0.2732 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Software Engineering 8ȮTheoryȮand Application 

x x x   

0.2735 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň 
Computation and Algorithms 

x     

0.2764 ĮƤĠĠŅĮĶŃħŇļģƢ 
Artificial Intelligence 

x  x x  

0.2768 ĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇ 
Practical Artificial Intelligence 

x x    

0.2791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
M,S,ȮSeminar in Computer Science 

x x x x x 

0.2792 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
Research Methodology in Computer Science  

x x x x x 
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ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
0.2711 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

Computer Architecture 
x  x x  

0.2713 ĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞ 
Cloud Computing and Big Data 

x  x x  

0.2714 ŐĬĺėŇħĕńŘĬĽŌĚŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶ 
Advanced Concepts in Operating Systems 

x  x x  

0.2715 ĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ 
Intelligent Embedded System 

x x    

0.2717 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢŐĸŃŐĭĭĕĬŅĬ 
ConcurrentȮand Parallel Programming 

x x    

0.2721 ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 
Data Engineering 

x x   x 

0.2722 ĔŅĶėƟĬėŊĬĽŅĶĽĬŏĪĻ 
Information Retrieval 

x  x x  

0.2723 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭĽŅĶĽĬŏĪĻ 
Analysis and Design of Information System 

x x    

0.2723 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 
Data Analytics and Machine Learning 

x x    
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ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

0.2726 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸ 
Design and Management of Database System 

x x    

0.2728 ĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸ 
Data Manipulation 

x x    

0.2729 ĶŃĭĭįŌƟŐĬŃĬņ 
Recommender Systems 

x x    

0.2733 ĔŅĶěńħĔŅĶőėĶĚĚŅĬĞŀĲĨƢŐĺĶƢ 
Software Project Management 

x  x x  

0.2736 ĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ 
Software Process Improvement 

x  x x  

0.2737 ĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢ 
Software Quality Engineering 

x  x x  

0.2741 ľĸńĔĔŅĶĳŅļŅőĮĶŐĔĶĴ 
Principles of Programming Languages 

x     

0.2742 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĮĸĝŋħėņĽńŗĚ 
Compiler Design and Construction 

x     

0.2752 ĪķļġňŐĸŃĳŅļŅĕŀĚĔŅĶěņĸŀĚ 
Theory and Languages of Simulation 

x     

0.2753 ĪķļġňĔŅĶėņĬĺĦ 
Computational Theory 

x     
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ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

0.2754 ĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽĸńĭŐĸŃėĺŅĴĮĸŀħĳńĵĕŀĚėŀĴıŇĺŏĨŀĶƢ 
Cryptography and Computer Security 

x  x x  

0.2755 őėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ  
Neural Networks and Deep Learning 

x  x x  

0.2763 ĶŃĭĭŐĭĭĔĶŃěŅĵȮ 
Distributed Systems 

x  x x  

0.2767 ĔŅĶĮĶŃĴĺĸįĸĳŅı 
Image Processing 

x  x x  

0.2769 ĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇ 
Natural Language Processing 

x x    

0.2771 ŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨ 
Internet Technology 

x  x x  

0.2772 ĺŇĻĺĔĶĶĴŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵ 
Semantic Web Engineering 

x  x x  

0.2775 ĭĸŖŀĔŏĝĬŐĸŃėĶŇĮőĪŏėŀĶƢŏĶĬĞň 
Blockchain  and Cryptocurrencies 

x  x x  

0.2776 ĔŅĶıńĥĬŅĭĸŖŀĔŏĝĬ 
Blockchain  Development 

x x    

0.2777 ĶŃĭĭĭĸŖŀĔŏĝĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Blockchain System and Applications 

x  x x  
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ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

0.2779 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
Selected Topics in Computer Science 

x  x x  

0.2789 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 
Selected Topics in Computer Science 

x  x x  

ĮĶŇĠĠŅĬŇıĬīƢ 
0.2797 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

MasterŲs Thesis 
x x x x x 

0.2798 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 
Independent Study 

x x x x x 

0.2799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
MasterŲs Thesis 

x x x x x 

ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
0.2700 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĳŅļŅőĮĶŐĔĶĴ 

Data Structure and Programming Languages 
x x    

0.2701 ŏėĶŊŀĕƞŅĵŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 
Networking and Operating System 

x  x x  

204792 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ&ĽņľĶńĭľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/''  
Research Methodology in Computer Science 

x x x x x 
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įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦīĶĶĴěĶŇĵīĶĶĴ 

Ȯ&1,1'Ȯ ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴěĶŇĵīĶĶĴŏĽňĵĽĸŃŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňı 

Ȯ&1,2'Ȯ ĴňĺŇĬńĵĨĶĚĨƞŀŏĺĸŅŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭ
ĨƞŅĚŕĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

Ȯ&1,3'Ȯ ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭ
ėĺŅĴĽņėńĠ 

Ȯ&1,4'Ȯ ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬ
ĴĬŋļĵƢ 

ėĺŅĴĶŌƟ 
&2,1'Ȯ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
&2,2' ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ
ŐĔƟœĕĮƤĠľŅ 

&2,3' ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅ
ŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

&2,4' ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚ 
ĪńĔļŃĪŅĚĮƤĠĠŅ 

&3,1'Ȯ ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
&3,2' ĽŅĴŅĶĩĽŊĭėƟĬĶĺĭĶĺĴĻŉĔļŅĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 

&3,3' ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

&4,1' ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

&4,2' ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬ
ĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚ
ŐĸŃĕŀĚĔĸŋƞĴ 

&4,3' ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

&5,1' ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ
ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
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&5,2' ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

&5,3' ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ
ĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs'ȮĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF' 
 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF' PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

/,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
1,1 ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı     V 
1,2 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ     V 
1,3 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭėĺŅĴĽņėńĠ   V   
1,4 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ   V   

2,ȮħƟŅĬėĺŅĴĶŌƟ 
2,1 ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ V     
2,2 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ  V    
2,3 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒě
įĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

V   V  

2,4 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ V     

3,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
3,1 ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ V V    

3,2 ĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ    V  

3,3 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ V V    

4,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
4,1 ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı   V   
4,2 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃ
ĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

V     
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF' PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
4,3 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ    V  

5,ȮħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

3,/ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚ
ŏľĴŅŃĽĴ 

  V   

3,0ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ V V    

3,1ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ   V   
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ľĴĺħĪňŗȮ5,ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 

1,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭŀńĔļĶĸņħńĭĕńŘĬŐĸŃėƞŅĸņħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
őħĵŐĭƞĚĔŅĶĔņľĬħŀńĔļĶĸņħńĭĕńŘĬŏĮƦĬȮ1ȮĔĸŋƞĴȮȮėŊŀȮŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮȮŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴň
ėƞŅĸņħńĭĕńŘĬȮȮŐĸŃŀńĔļĶĸņħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ 
  1,1 ŀńĔļĶĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮħńĚĬňŘ 
   ŀńĔļĶĸņħńĭĕńŘĬ ȮȮȮȮėĺŅĴľĴŅĵ   ėƞŅĸņħńĭĕńŘĬ 
    A ħňŏĵňŗĵĴȮȮȮȮȮȮȮȮ &excellent' 4,00 
    B) ħňĴŅĔ &very good' 3,50 
    B ħň  &good'  1,.. 
    C) ħňıŀŒĝƟ &fairly good' 2,50 
    C ıŀŒĝƟ &fair'  2,00 

   D) ŀƞŀĬ &poor'  1,50 
    D ŀƞŀĬĴŅĔ &very poor'  1,00 
    F ĨĔ &failed'  0,00 
 
 1,2 ŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮȮħńĚĬňŘ 
  ŀńĔļĶĸņħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   S ŏĮƦĬĪňŗıŀŒě &satisfactory' 
   U œĴƞŏĮƦĬĪňŗıŀŒě &unsatisfactory' 
 
 1,3 ŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮŒľƟĔņľĬħȮ
ħńĚĬňŘ 
  ŀńĔļĶĸņħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ  &incomplete' 
   P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ &in progress' 
   V ŏĕƟŅĶƞĺĴĻŉĔļŅ   &visiting' 
   W ĩŀĬĔĶŃĭĺĬĺŇĝŅ   &withdrawn' 
   T ĮĶŇĠĠŅĬŇıĬīƢ   &thesis in progress' 
    ĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħņŏĬŇĬĔŅĶ ȮȮȮȮȮȮȮȮȮȮȮ 

 
  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĬńĔĻŉĔļŅěŃĨƟŀĚœħƟėƞŅĸņħńĭĕńŘĬœĴƞĨŗņ
ĔĺƞŅȮC ľĶŊŀȮS ĴŇĜŃĬńŘĬěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘņŀňĔ 
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  ĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸņħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞĔĶŃĭĺĬĺŇĝŅȮ
ĺ,ėı,5..Ȯ&0.2700',Ȯĺ,ėı,5./Ȯ&0.2701'*Ȯĺ,ėı,57/Ȯ&0.2791',Ȯĺ,ėı,577Ȯ&0.2797',Ȯĺ,ėı,576Ȯ
&0.2798'ȮŐĸŃȮĺ,ėı,577&0.2799' 
 
2,Ȯ ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
 0,/Ȯ ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅ 

- ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅĴňĔŅĶŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭ
ĶŅĵĺŇĝŅŐĸŃıŇěŅĶĦŅįĸĔŅĶĮĶŃŏĴŇĬŏıŊŗŀŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶŏĶňĵĬĔŅĶĽŀĬĨƞŀœĮ 

- ĔŅĶĮĶŃŏĴŇĬįĸĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅĨƟŀĚįƞŅĬĪňŗĮĶŃĝŋĴĕŀĚĳŅėĺŇĝŅľĶŊŀėĦŃĔĶĶĴĔŅĶĪňŗĳŅėĺŇĝŅ
ŐĨƞĚĨńŘĚĔƞŀĬĮĶŃĔŅĻĽŀĭ 

- ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĨŇħĨŅĴėĺĭėŋĴėŋĦĳŅıĕŀĚ
ľĸńĔĽŌĨĶȮĶĺĴĪńŘĚĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅȮħņŏĬŇĬĔŅĶĪĺĬĽŀĭ
ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅ 

 
0,0Ȯ ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅ 
 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅőħĵĔŅĶŀŀĔ

ŐĭĭĽŀĭĩŅĴȮŏıŊŗŀĬņĴŅŒĝƟĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃľĸńĔĽŌĨĶȮĔņľĬħœĺƟȮħńĚĬňŘ 

- ĳŅĺŃĔŅĶœħƟĚŅĬĪņĕŀĚĭńĦĤŇĨőħĵĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŐĨƞĸŃĶŋƞĬȮŒĬħƟŅĬĕŀĚ
ĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪņȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶ
ĮĶŃĔŀĭĔŅĶĚŅĬŀŅĝňı 

- ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨȮőħĵĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮĔŅĶĮĶŃŏĴŇĬĨņŐľĬƞĚ
ľĶŊŀėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĭńĦĤŇĨ 

  

3,Ȯ ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 

 ľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/' 
1. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2. ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
3. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬņŏĽĬŀ
įĸĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀĞńĔĩŅĴœħƟ 

4. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
TCI Tier /ȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
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ŐĸŃŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ
&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

5. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶȮĮĶŃĔŅĻĬňĵĭńĨĶ
ĭńĦĤŇĨĝńŘĬĽŌĚȮŀĬŋĮĶŇĠĠŅȮľĶŊŀȮĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,033. 

 
ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0' 
1. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2. ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
3. ĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅȮȮ3,00ȮȮŐĸŃėƞŅĸņħńĭĕńŘĬĽŃĽĴ
ŏĜĸňŗĵȮȮȮŒĬĽŅĕŅĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ3,00 

4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬņŏĽĬŀ
įĸĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀĞńĔĩŅĴœħƟ 

5. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ
ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
TCI Tier1 ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮȮőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬ
ĝŊŗŀŐĶĔȮěņĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮ 

6. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶȮĮĶŃĔŅĻĬňĵĭńĨĶ
ĭńĦĤŇĨĝńŘĬĽŌĚȮŀĬŋĮĶŇĠĠŅȮľĶŊŀȮĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,2550 
 

 ľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ' 
1. ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
2. ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
3. ĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅȮ3,00ȮŐĸŃėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵ
ŒĬĽŅĕŅĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ3,00 

4. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&ComprehensiveȮexamination' 
5. ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬņŏĽĬŀ
įĸĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀĞńĔĩŅĴœħƟ 
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6. įĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞěŅĔ
ŐľĸƞĚŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĕŅĺŇĝŅĵŀĴĶńĭŐĸŃĪňŗĮĶŃĝŋĴĔĶĶĴĔŅĶĭĶŇľŅĶĺŇĝŅĔŅĶ
ĮĶŃěņĭńĦĤŇĨĺŇĪĵŅĸńĵŒľƟėĺŅĴŏľŖĬĝŀĭȮőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

7. ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃ
ĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶȮĮĶŃĔŅĻĬňĵĭńĨĶ
ĭńĦĤŇĨĝńŘĬĽŌĚȮŀĬŋĮĶŇĠĠŅȮľĶŊŀȮĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,2550 
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ľĴĺħĪňŗȮ6,ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

 
1,Ȯ ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 

1. ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮ
ėĦŃĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

2. ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

 
2,Ȯ ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 

2,1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 
1. ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶ
ĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬ
ŀĚėƢĔĶĨƞŅĚȮŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀ
ŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

2. ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 
0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

1. ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃ
ėŋĦīĶĶĴ 

2. ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
3. ĽƞĚŏĽĶŇĴĔŅĶĪņĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5,ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

 

/,ȮȮĔŅĶĔņĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬľĸńĔĽŌĨĶ 

- ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮȮ 
ěņĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨņŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮ
ŐĸŃŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚ
ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬ
įĸĚŅĬĺŇěńĵ 
 

- ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ 
 ĴňėŋĦĺŋĥŇĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅ
ŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶ
ıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵ
ŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

- ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬņėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴň

ĽƞĺĬœħƟ+ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅ

ĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 
 
  

2,ȮȮĭńĦĤŇĨ 

- ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚ
įŌƟŒĝƟĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔņľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶ
ŏĶňĵĬĶŌƟŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ
2'ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 

- ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮ 

ľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/'  
įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier /Ȯ
őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
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ŐĸŃŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ
&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚ
ĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0'ȮȮ 
įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮľĶŊŀĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier1 Ȯ
őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper'ȮŒĬ
ŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮȮ
őħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěņĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮ 
 

ľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ'Ȯ 

įĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞěŅĔŐľĸƞĚ
ŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĕŅĺŇĝŅĵŀĴĶńĭŐĸŃĪňŗĮĶŃĝŋĴĔĶĶĴĔŅĶĭĶŇľŅĶĺŇĝŅĔŅĶĮĶŃěņ
ĭńĦĤŇĨĺŇĪĵŅĸńĵŒľƟėĺŅĴŏľŖĬĝŀĭȮőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

 

1,ȮȮĬńĔĻŉĔļŅȮ 

- ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴȮőħĵĔņľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴň
ėĺŅĴıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 

- ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽņĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 

- ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėņĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮ
őħĵŀŅěŅĶĵƢěŃĨƟŀĚĔņľĬħĝńŗĺőĴĚŒľƟėņĮĶŉĔļŅȮ&Office Hours'ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 

- ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 

- ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚ
ĔŅĶĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

 
2,ȮȮŀŅěŅĶĵƢȮ 

- ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěņȮ 
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- ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

- ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢȮŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮ
ŐĸŃĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

- ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚ
ŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħņŏĬŇĬĚŅĬ 

 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

- ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

- ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 

- ĴňĔŅĶĔņľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔņĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪņŐįĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 

- ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŏıŊŗŀĝƞĺĵŏľĸŊŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔņĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

- ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔņĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Ĵėŀ,3ȮȮĴėŀ,4ȮŐĸŃȮĴėŀ,5'Ȯ 

 

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

- ĴňĶŃĭĭĔŅĶħņŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀ
ŐĸŃŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

- ĴňĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬņįĸĔŅĶĽņĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 
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5, ĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬȮ&Key Performance Indicators' 
ȮȮȮȮħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 ĮƖĪňŗȮ5 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6.ȮŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶ
ĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ 

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħ
ĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,5 ŐĸŃȮĴėŀ,6 ŒľƟ
ėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬȮľĸńĚĺńĬĮƕħĳŅė
ĔŅĶĻŉĔļŅȮ 

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,7 ĳŅĵŒĬ 
60 ĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗ
ĔņľĬħŒĬĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĔĶŃĭĺĬ
ĺŇĝŅĪňŗŏĮƕħĽŀĬȮŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮ
Ĵėŀ,7 ĮƖĪňŗŐĸƟĺȮ 

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėņŐĬŃĬņħƟŅĬ
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-
ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅ
ĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖȮ 

+ + + + + 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅı
ľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,51 ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

 x x x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 
3,51 ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

  x x x 

ĶĺĴĨńĺĭƞĚĝňŘȮ&ĕƟŀ'ȮŒĬŐĨƞĸŃĮƖ 6 10 11 11 11 
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĕƟŀĪňŗ' 1Ȯ+Ȯ3 1Ȯ+Ȯ3 1Ȯ+Ȯ3 1Ȯ+Ȯ3 1Ȯ+Ȯ3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴȮ&ĕƟŀ' 5 6 /. /. /. 
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ľĴĺħĪňŗȮ8,ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 

/,ȮȮ ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1,1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅ

ěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴȮőħĵ
ŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

  XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
  XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
  XȮĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟ

ŏľĴŅŃĽĴĔńĭĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 
 1,2 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
  X ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ

ŐĸŃĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 
 
2, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
  X ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 

X ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
X ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 
1, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 

ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěņĮƖĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 
őħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬĪňŗœħƟĶńĭ
ĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 

 
2, ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
  ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěņĽŅĕŅĺŇĝŅ-ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĕŀĚŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5,6,7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬņœĮĽŌƞĔŅĶħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶ
ĨƞŀœĮȮĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪņĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 

/ȮėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
 
0.2700 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĳŅļŅőĮĶŐĔĶĴ 2&2+0+4' 
 Data Structure and Programming Languages 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8ȮœĴƞĴň 

ŐĭĭĝĬŇħĕƟŀĴŌĸĬŅĴīĶĶĴȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĭĭŏĝŇĚŏĽƟĬȮȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĭĭœĴƞŏĝŇĚŏĽƟĬȮŏĪėĬŇė
ĔŅĶėƟĬľŅŐĸŃĔŅĶŏĶňĵĚĸņħńĭȮĶŌĮŐĭĭĕŀĚĳŅļŅőĮĶŐĔĶĴ 

Abstract data types,Ȯlinear data structure,Ȯnon+linear data structure,Ȯsearching and 
sorting techniques,Ȯprogramming language paradigms 

 
0.2701 ŏėĶŊŀĕƞŅĵŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 2&2+0+4' 
 Networking and Operating System 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ŀĚėƢĮĶŃĔŀĭĕŀĚėŀĴıŇĺŏĨŀĶƢȮȮĭńĽŏĜıŅŃĪňŗŐĸŃĭńĽĶŃĭĭȮĶŃĭĭľĬƞĺĵėĺŅĴěņȮŀŋĮĔĶĦƢĕƟŀĴŌĸŏĕƟŅ-
ŀŀĔȮȮȮĔŅĶĽƞĚįƞŅĬĕƟŀĴŌĸŐĭĭŀĬŋĔĶĴ-ĕĬŅĬȮŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮĶŌĮŐĭĭœŀŏŀĽőŀȮőıĶőĪėŀĸŏėĶŊŀĕƞŅĵȮ
ŏėĶŊŀĕƞŅĵŏĜıŅŃĪňŗŀŋĮĔĶĦƢŏėĶŊŀĕƞŅĵȮĶŃĭĭĮġŇĭńĨŇĔŅĶȮĔĶŃĭĺĬĔŅĶȮĔŅĶěńħĔņľĬħĔŅĶĮĶŃĴĺĸįĸĔĸŅĚȮ
ĔŅĶĮĶŃĽŅĬŏĺĸŅĕŀĚĔĶŃĭĺĬĔŅĶȮĔŅĶĨŇħĨŅĵȮĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěņ 

Computer organization,Ȯlocal and system bases,Ȯmemory system,Ȯinput-output 
devices,Ȯserial-parallel data transfer,Ȯcomputer networking,ȮISO model,Ȯnetwork protocol,Ȯ
local area network,Ȯnetworking devices,Ȯoperating systems,Ȯprocess,ȮCPU scheduling,Ȯ
process synchronizationȮDeadlock,Ȯmemory management 
 
0.2711 ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 3&3+0+6' 
 Computer Architecture  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĸŃĽĩŅĮƤĨĵĔĶĶĴȮĔŅĶěńħĶŃĭĭĕŀĚľĬƞĺĵĮĶŃĴĺĸįĸĔĸŅĚȮľĬƞĺĵėĺŅĴěņ
ŐĸŃľĬƞĺĵĶńĭŐĽħĚįĸȮĨńĺĮĶŃĴĺĸįĸŐĭĭŏħňŗĵĺŐĸŃŐĭĭľĸŅĵľĬƞĺĵȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬȮ
ŐĬĺėĺŅĴėŇħŏĔňŗĵĺĔńĭĔŅĶœľĸĕŀĚĕƟŀĴŌĸŐĸŃĽĩŅĮƤĨĵĔĶĶĴĶŇĽėƢ 
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Computer system and architecture,Ȯorganization of the central processing unit, 
memory and input+output units,Ȯsingle processor and multiprocessor,Ȯparallel processing,Ȯ
data flow and RISC architecture concepts 

 
0.2710 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 3&3+0+6' 
 Computer Systems and Networks  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĸŃĺĚěĶĨĶĶĔŃħŇěŇĪńĸȮĔŅĶŐĪĬĕƟŀĴŌĸŐĸŃĝĬŇħĕŀĚĕƟŀĴŌĸȮőėĶĚĽĶƟŅĚĔŅĶ
ŏĝŊŗŀĴĨƞŀĳŅĵŒĬėŀĴıŇĺŏĨŀĶƢȮŐĬŃĬņĶŃĭĭĮĢŇĭńĨŇĔŅĶȮĔŅĶěńħĔŅĶĔĶŃĭĺĬĔŅĶȮĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěņȮ
ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨȮŏĔĦĤƢĺŇīňĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶȮėĺŅĴĴńŗĬėĚŏėĶŊŀĕƞŅĵ 

Computer systems and digital logic circuit, data representation and data types, 
computer interconnection structures, introduction to operating systems, process 
management, memory management, computer networks and Internet, communication 
protocols, network security 

 
0.2713 ĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸĕĬŅħŒľĠƞ 3&3+0+6' 
 Cloud Computing and Big Data  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĳŅıĶĺĴĕŀĚĔŅĶėņĬĺĦŐĭĭĔĸŋƞĴŏĴęȮőėĶĚĽĶƟŅĚŏĝŇĚĮĢŇĽńĴıńĬīƢŐĸŃĔŅĶėņĬĺĦȮŏĪėőĬőĸĵňŏĽĴŊŀĬȮ
ŐĬŃĬņĕƟŀĴŌĸĕĬŅħŒľĠƞȮȮĨńĺŐĭĭĕƟŀĴŌĸĕĬŅħŒľĠƞŐĸŃĶŌĮŐĭĭĕƟŀĴŌĸȮĶŃĭĭŏĔŖĭĕƟŀĴŌĸŐĭĭĔĸŋƞĴŏĴęȮĨńĺŐĭĭ
ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĔĶŃěŅĵȮĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸĕĬŅħŒľĠƞ 

Overview of cloud computing, cloud economic and provisioning, cloud 
Infrastructure and security, virtualization and services, introduction to big data, big data 
models and data format, distributed programming models, big data processing 

 
0.2714 ŐĬĺėŇħĕńŘĬĽŌĚŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶ 3&3+0+6' 
 Advanced Concepts in Operating Systems 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8ȮœĴƞĴň 

ŐĬŃĬņĶŃĭĭĮĢŇĭńĨŇĔŅĶȮőėĶĚĽĶƟŅĚĶŃĭĭĮĢŇĭńĨŇĔŅĶȮőıĶŏĞĽȮĔŅĶěńħĔņľĬħĔŅĶĪņĚŅĬĕŀĚľĬƞĺĵ
ĮĶŃĴĺĸįĸĔĸŅĚȮĔŅĶĮĶŃĽŅĬŏĺĸŅĕŀĚőıĶŏĞĽȮĔŅĶĨŇħĨŅĵĕŀĚőıĶŏĞĽȮĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěņȮ
ľĬƞĺĵėĺŅĴěņŏĽĴŊŀĬȮŏėĶŊŗŀĚŏĽĴŊŀĬȮĶŃĭĭŐĭĭĔĶŃěŅĵȮėĺŅĴĴńŗĬėĚȮĔĶĦňĻŉĔļŅ 
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Introduction to operating systems, operating systems structure, processes, CPU 
scheduling, process synchronization, process deadlocks, memory management, virtual 
memory, virtual machines, Distributed Systems, security, case studies 

 
0.2715 ĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ 3&3+0+6' 
 Intelligent Embedded System 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ8ȮœĴƞĴň 

ŐĬŃĬņĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃȮĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚĶŃĭĭȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĶŃĭĭİƤĚĨńĺȮĨńĺĶńĭĶŌƟ
ŐĸŃĨńĺĔĶŃĨŋƟĬȮȮŏėĶŊŀĕƞŅĵĨńĺĶńĭĶŌƟȮĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦȮıŊŘĬģŅĬĶŃĭĭėĺĭėŋĴŐĭĭŏĮƕħŐĸŃŐĭĭĺĚĺĬĮƕħȮ
ĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŃĭĭĨńħĽŇĬŒěŀńĨőĬĴńĨŇȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ 

Introduction to intelligent embedded system, system modeling, embedded system 
programming, sensor and actuator, sensors network, signal processing, basic control system8Ȯ
open and closed loop control, learning and automated decision making, applications of 
intelligent embedded system 
 
0.2717 ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢŐĸŃŐĭĭĕĬŅĬȮȮ 3&3+0+6' 
 Concurrent and Parallel Programming 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĳŅıĶĺĴĕŀĚĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢȮȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢ
őħĵŒĝƟĪĶńıĵŅĔĶĶƞĺĴĔńĬȮȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢőħĵĔŅĶĽƞĚĽŅĶȮȮĔŅĶėĺĭėŋĴĶŅĵĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŐĸŃĳŅĺŃėŀĬŏėŀĶƢŏĶĬĪƢȮȮľĸńĔĔŅĶĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬȮȮĽĩŅĮƤĨĵĔĶĶĴĔŅĶėņĬĺĦ
ŐĭĭĮĶŃĽŇĪīŇĳŅıĽŌĚȮȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸĽņľĶńĭĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬȮȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĕĬŅĬ
ħƟĺĵěňıňĵŌȮȮĨńĺŀĵƞŅĚĕŀĚĚŅĬĮĶŃĵŋĔĨƢĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬ 

Overview of concurrent programming, resource sharing concurrent programming, 
message passing concurrent programming, transaction and concurrency control, parallel 
processing principle, high+performance computing architecture, data structure for parallel 
processing, parallel programming with GPU, example of parallel processing applications 
 
 
0.2721 ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 3&3+0+6' 
 Data Engineering 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
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ĳŅıĶĺĴĕŀĚĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮŐĭĭěņĸŀĚŏĝŇĚĽńĴıńĬīƢŐĸŃĳŅļŅĽŀĭĩŅĴŐĭĭĴňőėĶĚĽĶƟŅĚȮ&ŏŀĽėŇĺ
Őŀĸ'ȮģŅĬĕƟŀĴŌĸőĬŏŀĽėŇĺŐŀĸĽņľĶńĭěńħŏĔŖĭŐĸŃħŉĚĕƟŀĴŌĸȮĽĩŅĮƤĨĵĔĶĶĴŐĸŃŐıĸĨĲŀĶƢĴĕŀĚĶŃĭĭȮ
ėĸńĚĕƟŀĴŌĸĪňŗĪńĬĽĴńĵŐĸŃĪŃŏĸĽŅĭĕƟŀĴŌĸȮœĮĮƝœĸĬƢĕƟŀĴŌĸŀńĨőĬĴńĨŇȮīĶĶĴŅĳŇĭŅĸĕƟŀĴŌĸȮ 

Overview of data engineering, relational data model and structured query language 
&SQL', NoSQL database for storing and retrieving data, system architectures and platforms, 
modern data warehouses and data lakes, automated data pipelines, data governance   

 
0.2722 ĔŅĶėƟĬėŊĬĽŅĶĽĬŏĪĻ 3&3+0+6' 
 Information Retrieval 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĽƞĺĬĮĶŃĔŀĭĶŃĭĭĔŅĶėƟĬėŊĬĽŅĶĽĬŏĪĻȮĔŅĶŏĸŊŀĔĪĶńıĵŅĔĶĽŅĶĽĬŏĪĻȮĔŅĶŐĪĬĽŅĶĽĬŏĪĻŐĸŃ
ĔŅĶěńħĶŃŏĭňĵĭŐĲƚĴĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃĔĸĵŋĪīƢŒĬĔŅĶėƟĬľŅȮĔŅĶŏįĵŐıĶƞŐĸŃŏĕƟŅĩŉĚĽŅĶĽĬŏĪĻ 

Information retrieval system components, selection of information resources, 
information representation and file organizations, question analysis and search strategies, 
dissemination and access of information 

 
0.2723 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭĽŅĶĽĬŏĪĻ 3&3+0+6' 
 Analysis and Design of Information System 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĳŅıĶĺĴĕŀĚĶŃĭĭĽŅĶĽĬŏĪĻȮĔŅĶĮĶŃĵŋĔĨƢĶŃĭĭĽŅĶĽĬŏĪĻȮĺńĢěńĔĶĔŅĶıńĥĬŅĶŃĭĭ8ȮœŀŏŀĽőŀ
12207 ĔŅĶĺŅĚŐįĬŐĸŃĔŅĶěńħĔŅĶőėĶĚĔŅĶĶŃĭĭĽŅĶĽĬŏĪĻȮĔŇěĔĶĶĴŐĸŃŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭȮ
ĶŃŏĭňĵĭĺŇīňŐĸŃŏėĶŊŗŀĚĴŊŀŒĬĔŅĶıńĥĬŅĨƟĬŐĭĭȮĽŇŗĚĽņėńĠŒĬĔŅĶŀŀĔŐĭĭĶŃĭĭȮĔŅĶŀŀĔŐĭĭŏĝŇĚĺńĨĩŋȮĔŅĶ
ĮĶńĭŒĝƟĶŃĭĭŒľĴƞ 

Overview of information system, application of information system, system 
development life cycle8ȮISO12207, information system project planning and management, 
systems analysis activities and tools, prototype development methodology and tools, 
essentials of systems design, object+oriented design, deploying the new system 
 
0.2725 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 3&3+0+6' 
 Data Analytics and Machine Learning 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
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ĨńĺŐĭĭĔŅĶĪņĬŅĵȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶěńħĔĸŋƞĴȮĔŅĶěńħľĴĺħľĴŌƞȮĔŅĶĺŇŏėĶŅŃľƢĩħĩŀĵȮĔŅĶŒľƟ
ėŃŐĬĬŐĸŃĔŅĶěńħĸņħńĭȮĔŅĶŏĶňĵĬĶŌƟőėĶĚĽĶƟŅĚȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĔŉŗĚĴňįŌƟĽŀĬȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĽĶŇĴĔņĸńĚ 

Predictive analytics, cluster analysis, classification, regression analysis, scoring and 
ranking, structure learning, semi+supervised learning, reinforcement learningȮ 

 
0.2726 ȮĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸȮ 3&3+0+6' 
 Design and Management of Database System 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĭĪĬņŐĭĭěņĸŀĚĕƟŀĴŌĸŏĝŇĚŐĬĺėŇħȮĽĩŅĮƤĨĵĔĶĶĴĶŃĭĭģŅĬĕƟŀĴŌĸŐĸŃŐıĸĨĲŀĶƢĴȮľĸńĔĔŅĶĔŅĶ
ĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭŐĭĭěņĸŀĚĕƟŀĴŌĸŏĝŇĚŐĬĺėŇħȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭģŅĬĕƟŀĴŌĸŏĝŇĚĽńĴıńĬīƢȮĔŅĶ
ĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭģŅĬĕƟŀĴŌĸŏĝŇĚĺńĨĩŋȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭģŅĬĕƟŀĴŌĸŏŀŖĔĞƢŏŀŖĴŐŀĸȮĔŅĶĺŇŏėĶŅŃľƢ
ŐĸŃŀŀĔŐĭĭģŅĬĕƟŀĴŌĸĔĶŅĲȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭģŅĬĕƟŀĴŌĸőĬŏŀĽėŇĺŐŀĸ 

Introduction to conceptual data models, database system architecture and 
platform, principles of analysis and design of conceptual data models, analysis and design 
of relational database, analysis and design of object+oriented database, analysis and design 
of XML database, analysis and design of graph database, analysis and design of NoSQL 
database 

 
0.2728 ĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸ 3&3+0+6' 
 Data Manipulation  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĔŅĶŐĪĬŐĸŃĔŅĶœħƟĴŅĞŉŗĚĕƟŀĴŌĸȮĔŅĶŐĮĸĚŐĸŃĔŅĶĨĶĺěĝņĶŃĕƟŀĴŌĸȮĔŅĶĮĶŃĴĺĸįĸėŋĦĸńĔļĦŃȮ
ĔĶŃĭĺĬĔŅĶĕŀĚĔŅĶĽĔńħȮĔŅĶŐĮĸĚŐĸŃĔŅĶĭĶĶěŋȮ&ŀňĪňŐŀĸ'ȮĔŅĶĬņŏĽĬŀĕƟŀĴŌĸ 

Data representations and acquisitions, data transformation and cleansing, feature 
processing, process of Extraction Transformation and Load &ETL', data presentation 
 
0.2729 ĶŃĭĭįŌƟŐĬŃĬņ 3&3+0+6' 
 Recommender Systems 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
ĭĪĬņĶŃĭĭįŌƟŐĬŃĬņȮĔŅĶĮĶŃŏĴŇĬĶŃĭĭįŌƟŐĬŃĬņȮĶŃĭĭįŌƟŐĬŃĬņŀŇĚŏĬŊŘŀľŅȮĔŅĶĔĶŀĚĶƞĺĴĔńĬȮĶŃĭĭ

įŌƟŐĬŃĬņŀŇĚėĺŅĴĶŌƟȮȮĶŃĭĭįŌƟŐĬŃĬņŀŇĚĔŅĶĔƞŀĶŌĮŀĚėƢĶĺĴȮȮĶŃĭĭįŌƟŐĬŃĬņıŉŗĚĭĶŇĭĪȮȮĶŃĭĭįŌƟŐĬŃĬņŐĭĭŀŇĚ
ĽńĚėĴŐĸŃėĺŅĴœĺƟĺŅĚŒěŏĮƦĬĻŌĬĵƢĔĸŅĚȮȮľńĺĕƟŀĕńŘĬĽŌĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  
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Introduction to recommender systems, evaluating recommander systems, content+
based recommender systems, collaborative filtering, knowledge+based recommender 
systems, ensemble+based recommender systems, context+sensitives recommender 
systems, social and trust+centric recommender systems, advanced topics and applications 
 
0.2731 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň 3&3+0+6' 
 Data Structure and Algorithms 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕńŘĬĨŀĬĺŇīňȮȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĭĭŏĝŇĚŏĽƟĬȮȮĔĶŅĲȮĪĶňȮȮĺŇīňĔŅĶ
ŏĶňĵĚĸņħńĭŐĸŃĔŅĶŏĮĶňĵĭŏĪňĵĭȮȮĺŇīňĔŅĶėƟĬľŅȮȮŏĪėĬŇėĔŅĶŀŀĔŐĭĭĕńŘĬĨŀĬĺŇīňȮȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃ
ĕńŘĬĨŀĬĺŇīňĽņľĶńĭľĬƞĺĵŏĔŖĭĳŅĵĬŀĔ 

Data structures and algorithms analysis, linear data structures, graphs, trees, sorting 
methods and comparisons, searching methods, algorithm design techniques, data 
structures and algorithms for external storage 
 
0.2732 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3&3+0+6' 
 Software Engineering8ȮTheory and Application 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8œĴƞĴň 

ĞŀĲĨƢŐĺĶƢȮůȮĮƤĠľŅŐĸŃőŀĔŅĽȮȮėŋĦĳŅıĞŀĲĨƢŐĺĶƢŐĸŃĔŅĶěńħĔŅĶȮĔĶŃĭĺĬĔŅĶĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢȮȮĔŅĶěńħĔŅĶőėĶĚĔŅĶĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮȮŏėĶŊŗŀĚĴŊŀĝƞĺĵĪŅĚėŀĴıŇĺŏĨŀĶƢħƟŅĬĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢȮȮĺŇĻĺĔĶĶĴħƟŅĬėĺŅĴĨƟŀĚĔŅĶȮȮĔŅĶŀŀĔŐĭĭĞŀĲĨƢŐĺĶƢȮȮȮĔŅĶŏĕňĵĬĶľńĽėņĽńŗĚŐĸŃĔŅĶěńħĔŅĶ
őėĶĚŐĭĭȮȮȮĔŅĶĪħĽŀĭŐĸŃĔŅĶĪņŒľƟŏĔŇħįĸȮȮȮȮĔŅĶĭņĶŋĚĶńĔļŅŐĸŃĺŇĺńĥĬŅĔŅĶĞŀĲĨƢŐĺĶƢȮȮĮƤĠĠŅĮĶŃħŇļģƢ
ŒĬĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 

Software+problem and prospect, software quality and management, software 
engineering process, managing software engineering projects, computer+aided software 
engineering tools, requirements engineering, software design, coding and configuration 
management, testing and implementation, maintenance and software evolution, artificial 
intelligence in software engineering 
 
0.2733 ĔŅĶěńħĔŅĶőėĶĚĚŅĬĞŀĲĨƢŐĺĶƢ 3&3+0+6' 
 Software Project Management 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
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ŐĬĺėĺŅĴėŇħŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶőėĶĚĚŅĬőħĵĪńŗĺœĮȮĔŅĶĺŅĚŐįĬŐĸŃĔŅĶėĺĭėŋĴőėĶĚĚŅĬȮĔŅĶěńħ
ŀĚėƢĔĶȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĽņľĶńĭőėĶĚĚŅĬ 

Overview concepts of project management, project planning and control, project 
organization and evaluation 
 
0.2735Ȯ ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň 3&3+0+6' 
 Computation and Algorithms 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĪķļġňĳŅļŅȮĪķļġňŀŀőĨŏĴĨŅŐĸŃĨńĺŐĭĭĔŅĶĮĶŃĴĺĸįĸȮĪķļġňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĴĺĸįĸȮ
ĪķļġňėĺŅĴĞńĭĞƟŀĬȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮĕńŘĬĨŀĬĺŇīňŐĭĭĸŃőĴĭȮĔŅĶėƟĬľŅŏĜıŅŃĪňŗȮŏĴĨŅŁŇĺĶŇĽĨŇĔȮĔņľĬħĔŅĶ
ıĸĺńĨ 

Language theory, automata theory and computational models, computability 
theory, complexity theory, data structures, greedy algorithms, local search, metaheuristics, 
dynamic programming 

 
0.2736Ȯ ĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ 3&3+0+6' 
 Software Process Improvement 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĔĶŀĭĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢȮ&ŏŀĽıňœŀ'ȮĔĶŃĭĺĬĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀŏŀĽıňœŀȮĞňŏŀŖĴŏŀŖĴ
œŀȮ&ŐĭĭěņĸŀĚĺŋĥŇĳŅĺŃėĺŅĴĽŅĴŅĶĩ'ȮĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢĽƞĺĬĭŋėėĸŐĸŃĪňĴȮ&ıňŏŀĽıňŐĸŃȮĪňŏŀĽıň'Ȯ
ĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢŏĝŇĚĮĢŇĭńĨŇȮĺŇīňĮĶŃŏĴŇĬĴŅĨĶģŅĬŐĭĭěņĸŀĚĺŋĥŇĳŅĺŃėĺŅĴĽŅĴŅĶĩ
ĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ&ĽŐėĴœı'ȮĮĶŃŏħŖĬĔŅĶĺŇěńĵŐĸŃŐĬĺőĬƟĴĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ
ĞŀĲĨƢŐĺĶƢ 

Software Process Improvement &SPI'Ȯframework, the SPI process and tools, the CMMIȮ
&Capability Maturity Model Integration', Personal and Team Software Process &PSP and TSP', 
practical software process improvement, the Standard CMMI Appraisal Method for Process 
Improvement &SCAMPI'* research issues and trendȮof software process improvement 

 
0.2737Ȯ ĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢ 3&3+0+6' 
 Software Quality Engineering 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
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ĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢŏĭŊŘŀĚĨƟĬȮėŋĦĸńĔļĦŃėŋĦĳŅıĞŀĲĨƢŐĺĶƢȮĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĞŀĲĨƢŐĺĶƢȮĔŇěĔĶĶĴĪħĽŀĭȮŏĪėĬŇėĔŅĶĪħĽŀĭȮĶŃħńĭĕŀĚĔŅĶĪħĽŀĭȮıŊŘĬģŅĬĔŅĶĺńħȮĔŅĶĺńħėŋĦĳŅı
ĞŀĲĨƢŐĺĶƢȮĔŅĶĪħĸŀĚŒĬĴŅĨĶĺńħėŋĦĳŅıĞŀĲĨƢŐĺĶƢȮŐĸŃĮĶŃŏħŖĬĔŅĶĺŇěńĵŐĸŃĔŅĶĮĶŃĵŋĔĨƢėŋĦĳŅı
ĞŀĲĨƢŐĺĶƢ 

Introduction to software quality engineering, software quality attributes, software 
quality assurance,  test activities, testing techniques, level of testing, fundamentals of 
measurement, software quality measurement, experiment in software quality metric, 
research issues and application of software quality 

 
0.2741 ľĸńĔĔŅĶĳŅļŅőĮĶŐĔĶĴ 3&3+0+6' 
 Principles of Programming Languages 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8œĴƞĴň 

ŐĬĺėĺŅĴėŇħĕŀĚĳŅļŅőĮĶŐĔĶĴȮĝĬŇħĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĕƟŀĴŌĸőėĶĚĽĶƟŅĚȮőĮĶŐĔĶĴĵƞŀĵŐĸŃĝĬŇħ
ĕƟŀĴŌĸĪňŗŒľƟįŌƟŒĝƟĔņľĬħĕŉŘĬȮĔŅĶėĺĭėŋĴĸņħńĭŐĸŃĔŅĶėĺĭėŋĴĕƟŀĴŌĸȮŐĬĺėĺŅĴėŇħĕŀĚĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚ
ĲƤĚĔƢĝńĬȮŐĸŃŏĝŇĚĨĶĶĔŃ 

Programming language concepts, elementary and structured data types, 
subprograms and user defined data types, sequence and data control, concepts of 
functional programming and logic programming, 
 
0.2742 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĮĸĝŋħėņĽńŗĚ 3&3+0+6' 
 Compiler Design and Construction 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĕƟŀĔņľĬħĪňŗŏĮƦĬĶŌĮŐĭĭĕŀĚĳŅļŅőĮĶŐĔĶĴȮĔŅĶŒĝƟĔŅĶĔĺŅħĨĶĺěȮĔŅĶĨĶĺěľŅėĺŅĴįŇħıĸŅħ
ŐĸŃĔŌƟėŊĬȮĺŇīňĔŅĶĺŇŏėĶŅŃľƢĔĶŃěŅĵȮĔŅĶŐĪĬĝŋħėņĽńŗĚĳŅļŅĨƟĬĜĭńĭŐĭĭŀŇĬŏĪŀĴŇŏħňĵĪȮĔŅĶĽĶƟŅĚĶľńĽȮŐĸŃ
ĔŅĶĪņŒľƟŏľĴŅŃĽĴĪňŗĽŋħȮĔŅĶěńħĶŃŏĭňĵĭŐĸŃĔŅĶěńħĔŅĶĪňŗŏĔŖĭĕƟŀĴŌĸ 

Formal specification of programming language, scanner implementation, error 
detection and recovery, parsing methods, representation of source programs of 
intermediate forms, code generation and optimization, storage organization and 
management, 
 
0.2752 ĪķļġňŐĸŃĳŅļŅĕŀĚĔŅĶěņĸŀĚ 3&3+0+6'
 Theory and Languages of Simulation 
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ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
ŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĽĶƟŅĚĶŌĮŐĭĭěņĸŀĚıŊŘĬģŅĬȮĔŅĶěņĸŀĚĶŃĭĭŐĭĭĨƞŀŏĬŊŗŀĚŐĸŃŐĭĭ

œĴƞĨƞŀŏĬŊŗŀĚȮĳŅļŅĪňŗŒĝƟŒĬĔŅĶěņĸŀĚĽņľĶńĭĶŃĭĭĨƞŀŏĬŊŗŀĚŐĸŃĶŃĭĭœĴƞĨƞŀŏĬŊŗŀĚȮŏĪėĬŇėŒĬĔŅĶĽĶƟŅĚĔĶŃĭĺĬ
ėņĽńŗĚŒľƟŏľĴŅŃĽĴĪňŗĽŋħȮŐĸŃŏĪėĬŇėŐĺŏĶňĵĬ+ĶňħńĔĝńĬ 

Basic simulation modeling and analysis techniques, discrete and continuous system 
simulation, simulation languages for continuous and discrete systems, optimization 
procedures and variance+reduction techniques, 

 
0.2753 ĪķļġňĔŅĶėņĬĺĦ 3&3+0+6' 
 Computational Theory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
 ĭĪĬņȮȮĪķļġňŀŀőĨŏĴĨŅŐĸŃĳŅļŅĶŌĮŐĭĭȮȮĪķļġňĔŅĶėņĬĺĦœħƟĕńŘĬıŊŘĬģŅĬȮȮĪķļġňĔŅĶŏĶňĵĔĞŘņȮȮ
ĨĶĶĔŃŐĸŃĪķļġňėĺŅĴœĴƞĽĴĭŌĶĦƢȮȮĪķļġňėĺŅĴĞńĭĞƟŀĬıŊŘĬģŅĬȮĪķļġňėĺŅĴĞńĭĞƟŀĬĕńŘĬĽŌĚȮȮėĸŅĽıňĞňıňŐĸŃ
įĸĪňŗœĴƞĽŅĴŅĶĩĮĶŃĴŅĦœħƟ 

Introduction, automata theory and formal languages, basic computability theory, 
the recursion theorem, logic and the incompleteness theorem, basic complexity theory, 
advanced complexity theorem, class probabilistically checkable proofs and non+
approximability result 
 
0.2754 ĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽĸńĭŐĸŃėĺŅĴĮĸŀħĳńĵĕŀĚėŀĴıŇĺŏĨŀĶƢ 3&3+0+6' 
 Cryptography and Computer Security 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
 ŏĮƚŅľĴŅĵĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽĸńĭȮĭĸŖŀĔœĞŏĲŀĶƢȮȮĲƤĚĔƢĝńĬŐŁĝȮȮĔŅĶŏĕƟŅĶľńĽĸńĭŐĭĭĽĴĴŅĨĶȮȮĔŅĶ
ıŇĽŌěĬƢĕƟŀėĺŅĴěĶŇĚȮĔŅĶŏĕƟŅĶľńĽĸńĭŐĭĭœĴƞĽĴĴŅĨĶȮȮĸŅĵŏĞŖĬħŇěŇĨŀĸȮȮĔŅĶıŇĽŌěĬƢĕƟŀėĺŅĴěĶŇĚŐĸŃĔŅĶ
ĔĶŃěŅĵĕŀĚŏĞĽĝńĬėňĵƢȮȮĔŅĶėĺĭėŋĴĔŅĶŏĕƟŅĩŉĚĕƟŀĴŌĸȮȮĔŅĶĽņĶĺěőıĶőĪėŀĸĶƞĺĴĽĴńĵȮȮĔŅĶĨĶĺěĽŀĭĔŅĶ
ĸƞĺĚĸŘņ 

Cryptographic goals, block ciphers, hash functions, symmetric encryption, message 
authentication, asymmetric encryption, digital signatures, authentication and session+key 
distribution, access control, survey of contemporary protocols,Ȯintrusion detection 
 
0.2755 őėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ 3&3+0+6' 
 Neural Networks and Deep Learning 
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ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
ĭĪĬŜŅŏĔňŗĵĺĔńĭőėĶĚĕƞŅĵĮĶŃĽŅĪȮŏıŀĶƢŏĞĮĨĶŀĬŀĵƞŅĚĚƞŅĵȮȮőėĶĚĕƞŅĵŐĭĭľĸŅĵĝńŘĬȮĳŅıĶĺĴĕŀĚĔŅĶ

ŏĶňĵĬŏĝŇĚĶŌƟĸŉĔȮȮőėĶĚĕƞŅĵĮĶŃĽŅĪŐĭĭĽńĚĺńĨĬŅĔŅĶȮȮőėĶĚĕƞŅĵŐĭĭĶňŏėŀĶƢŏĶĬĪƢȮȮĔŅĶŏĶĔŌĸŅœĶŏĞĝńĬȮȮĔŅĶŏĶňĵĬŏĝŇĚ
ĶŌƟĸŉĔŐĭĭœĴƞĴňįŌƟĽŀĬȮȮĔŅĶĮĶŃĵŋĔĨƢŐĸŃŐĬĺĪŅĚĮĢŇĭńĨŇĕŀĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ 

Introduction to neural networks, simple perceptrons, multi+layer networks, overview of 
deep learning, convolutional neural networks, recurrent neural networks, regularization, unsupervised 
deep learning, applications and practices of deep learning 
 
0.2763 ĶŃĭĭŐĭĭĔĶŃěŅĵ 3&3+0+6' 
 Distributed Systems 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĭĪĬņĶŃĭĭŐĭĭĔĶŃěŅĵȮȮėĺŅĴĕńħĕƟŀĚĕŀĚĶŃĭĭȮȮėĺŅĴŏĝŊŗŀĩŊŀœħƟŐĸŃĮĶŃĽŇĪīŇĳŅıȮȮŏĺĸŅŐĸŃ
ĽĩŅĬŃŀĚėƢĶĺĴȮȮĪķļġňŐėĮŐĸŃĜńĬĪŅĴĨŇȮȮĨńĺŀĵƞŅĚĔŅĶŀŀĔŐĭĭĶŃĭĭŐĭĭĔĶŃěŅĵȮȮőĴŏħĸėĺŅĴĨƟŀĚĔńĬŒĬ
ĶŃĭĭŐĭĭĔĶŃěŅĵȮȮĶŃĭĭŐĲƚĴĕƟŀĴŌĸŐĭĭĔĶŃěŅĵȮȮĶŃĭĭĪňŗĪĬĪŅĬĨƞŀėĺŅĴįŇħıĶƞŀĚȮȮŏĪėőĬőĸĵňĭĸŖŀĔŏĝĬ 

Introduction to Distributed Systems, system failures, reliability and performance, 
time and global state, CAP theorem and consensus, Distributed Systems design examples, 
consistency model in Distributed Systems, distributed file system, fault tolerance system, 
blockchain technology  

 
0.2764 ĮƤĠĠŅĮĶŃħŇļģƢ 3&3+0+6' 
 Artificial Intelligence 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĳŅıĶĺĴĕŀĚĮƤĠĠŅĮĶŃħŇļģƢȮĔŅĶŐĔƟĮƤĠľŅȮ&ĔŅĶėƟĬľŅ'ȮĔŅĶŐĪĬėĺŅĴĶŌƟȮĔŅĶŒľƟŏľĨŋįĸħƟĺĵėĺŅĴ
ĬƞŅěŃŏĮƦĬȮĔŅĶŏĶňĵĬĶŌƟěŅĔĨńĺŀĵƞŅĚȮ&ŐĭĭĴňįŌƟĽŀĬŐĸŃœĴƞĴňįŌƟĽŀĬ'ȮĔŅĶŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢȮ&ĔŅĶŏĶňĵĬĶŌƟ
ŐĭĭŏĽĶŇĴŐĶĚ'ȮĔŅĶĽŊŗŀĽŅĶȮ&ĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇ'ȮĔŅĶĶńĭĶŌƟȮ&ĺŇĽńĵĪńĻĬƢŐĸŃŏĽňĵĚ' 

Overview of artificial intelligence, solving problems &searching', knowledge 
representation, probabilistic reasoning, learning from examples &supervised and 
unsupervised', learning from experience &reinforcement learning', communication &natural 
language processing', perception &visions & audio'  
 
0.2767 ĔŅĶĮĶŃĴĺĸįĸĳŅı 3&3+0+6' 
 Image Processing 
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ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
ĔŅĶĴŀĚŏľŖĬĳŅıȮĔŅĶŐĽĺĚľŅȮĔŅĶŏĔŖĭĨńĺŀĵƞŅĚĳŅıŐĸŃėĺŀĬĨŇŏĞĝńĬȮĔŅĶŐĮĸĚĳŅıȮĔŅĶŐĪĬ

ĳŅıȮĔŅĶĮĶńĭĮĶŋĚĳŅıŒľƟħňĕŉŘĬȮĔŅĶŐĭƞĚĵƞŀĵȮĔŅĶĽĶƟŅĚĳŅıĕŉŘĬĴŅŒľĴƞȮĔŅĶĭňĭĕƟŀĴŌĸĳŅı 
Image perception, image acquisition, image sampling and quantization, image 

transformation, image representation, image enhancement, image segmentation, image 
reconstruction, image data compression 

 
0.2768 ĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇ 3&3+0+6' 
 Practical Artificial Intelligence 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĭĪĬņĮƤĠĠŅĮĶŃħŇļģƢȮȮĔŅĶĽĶƟŅĚĳŅıĬŅĴīĶĶĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĭĭĨŅĶŅĚȮȮĔŅĶĽņĶĺěŐĸŃ
ĔŅĶĺŇŏėĶŅŃľƢĕƟŀėĺŅĴȮȮĔŅĶĮĶŃĴĺĸįĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢĔĶŃŐĽĕƟŀĴŌĸȮĔŅĶĮĶŃĴĺĸįĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢĳŅıȮȮ
ĔŅĶŏĶňĵĬĶŌƟŐĭĭŒĝƟĮƤĠľŅŏĮƦĬģŅĬŒĬĚŅĬĮĶŃĵŋĔĨƢħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢ 

Introduction to artificial intelligence, tabular data visualization and analysis, text 
exploration and analysis, data stream processing and analysis, image processing and 
analysis, problem+based learning in artificial intelligence applications  
 
0.2769 ĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇ 3&3+0+6' 
 Natural Language Processing 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 
ĭĪĬņĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇȮĬŇıěĬƢĮĔĨŇȮĔŅĶĪņŒľƟĕƟŀėĺŅĴŏĮƦĬĭĶĶĪńħģŅĬȮĔŅĶĽĶƟŅĚĨńĺ

ŐĭĭĳŅļŅȮœĺĵĔĶĦƢŐĭĭœĴƞıŉŗĚĭĶŇĭĪŐĸŃĔŅĶŐěĚĽƞĺĬȮĔŅĶĨŇħĮƚŅĵŐĭĭĸņħńĭĽņľĶńĭĔŅĶĨŇħĮƚŅĵĶŃĭŋĝĬŇħ
ĕŀĚėņŐĸŃŏŀĬĪŇĨňĪňŗĴňĝŊŗŀȮȮŏĺĔŏĨŀĶƢŏĝŇĚėĺŅĴľĴŅĵŐĸŃĔŅĶĞƟŀĬȮőĴŏħĸŏĝŇĚĬƞŅěŃŏĮƦĬȮĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ
ĽņľĶńĭĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔĽņľĶńĭĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇȮȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇ  

Introduction to natural language processing, regular expressions, text normalization, 
edit distance, language modeling, context+free grammars and parsing, sequence labeling 
for part+of+speech tagging and named entities, vector semantics and embeddings, 
probabilistic model, machine learning for natural language processing, deep learning for 
natural language processing, applications of natural language processing 
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0.2771 ŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨ 3&3+0+6' 
 Internet Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĶŃĭĭŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨȮŏĔĦĤƢĺŇīňĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽƞĚĨƞŀĕƟŀĴŌĸŐĸŃĔŅĶěńħĽĶĶ
ŏĽƟĬĪŅĚȮŏėĶŊŀĕƞŅĵĔŅĶěńħĽƞĚŏĬŊŘŀľŅȮŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚȮŏėĶŊŀĕƞŅĵĺŇħňőŀŐĸŃĴńĸĨŇĴňŏħňĵȮĔŅĶ
ĭŋĔĶŋĔŏėĶŊŀĕƞŅĵŐĸŃĔŅĶĨĶĺěľŅȮĽĩŅĮƤĨĵĔĶĶĴŀŇĬŏĪŀĶƢŏĬŖĨĵŋėľĬƟŅ 

Computer network system and Internet, communication protocols, data forwarding 
and routing, content delivery network, Internet of things technology, video and multimedia 
network, network intrusion and detection, next generation Internet architecture 
 
0.2772 ĺŇĻĺĔĶĶĴŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵ 3&3+0+6' 
 Semantic Web Engineering 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĭĪĬņŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵȮŏĪėőĬőĸĵňŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵȮŏĲĶĴŏĺŇĶƢėėņŀīŇĭŅĵĪĶńıĵŅĔĶȮĳŅļŅŏĺŖĭ
ŀŀĬőĪőĸĵňȮĔŅĶĽŀĭĩŅĴŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵȮĔġŐĸŃĔŅĶŒľƟŏľĨŋįĸȮĳŅļŅĔġŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵȮĺŇĻĺĔĶĶĴ
ŀŀĬőĪőĸĵň 

Introduction to semantic web, semantic web technologies, resource description 
framework, ontology web language, querying semantic web, rules and reasoning, semantic 
web rule language, ontological engineering 

 
0.2775 ĭĸŖŀĔŏĝĬŐĸŃėĶŇĮőĪŏėŀĶƢŏĶĬĞň 3&3+0+6' 
 Blockchain and Cryptocurrencies 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ŏĚŇĬĨĶŅȮ ĔŅĶīĬŅėŅĶŐĸŃĶŃĭĭĔŅĶěƞŅĵŏĚŇĬȮ ĜńĬĪŅĴĨŇȮ ĲƤĚĔƢĝńĬŐŁĝŐĸŃĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽŐĭĭ
ĽĴĴŅĨĶȮĭŇĨėŀĵĬƢȮŀŇŏĪŀŏĶňĵĴȮĽĴŅĶƢĨėŀĬŐĪĶėŐĸŃőĪŏėŖĬȮĴŋĴĴŀĚĕŀĚįŌƟŒĝƟĚŅĬĶŃĭĭŐĸŃĝƞŀĚőľĺƞȮŏľĶňĵĠ
ĴńŗĬėĚŐĸŃĽĔŋĸŏĚŇĬħŇěŇĪńĸĕŀĚīĬŅėŅĶĔĸŅĚȮ ĔŅĶĔĶŃěŅĵŀņĬŅěĪŅĚĔŅĶŏĚŇĬŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĪĬĽŇĬĪĶńıĵƢ
ĕŀĚĨĸŅħĪŋĬȮőĪŏėŖĬĪňŗœĴƞĽŅĴŅĶĩĪħŐĪĬœħƟŐĸŃőĪŏėŖĬŏĝŇĚĽńĚėĴȮĔĸœĔĜńĬĪŅĴĨŇĪŅĚŏĸŊŀĔȮĔĸœĔĔŅĶėĺĭėŋĴ
ŏľĶňĵĠȮĔŅĶŒĝƟĚŅĬŒĬěĶŇĚȮŐĸŃŏėĶŊŀĕƞŅĵĽƞĺĬĨńĺȮȮȮ 

Money, banking and payment systems, consensus, hash functions and symmetric 
cryptography, bitcoin, Ethereum, smart contracts and tokens, the userŲs perspective and 
vulnerabilities, stablecoins and central bank digital currencies, decentralized finance and 
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tokenization of capital markets, non+fungible tokens and social tokens, alternative 
consensus mechanisms, tokenomics, real+world applications and private networks  

 
0.2776 ĔŅĶıńĥĬŅĭĸŖŀĔŏĝĬ 3&3+0+6' 
 Blockchain Development 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ıŊŘĬģŅĬŏĔňŗĵĺĔńĭŐıĸĨĲŀĶƢĴĭĸŖŀĔŏĝĬȮĭĸŖŀĔŏĝĬĽƞĺĬĨńĺȮ ȮĔŅĶĶńĔļŅėĺŅĴĴńŗĬėĚĕŀĚĽŇĬĪĶńıĵƢ
ħŇěŇĪńĸȮȮŐıĸĨĲŀĶƢĴŀňŏĪŀĶƢŏĶňĵĴȮȮĽĴŅĶƢĨėŀĬŐĪĶėȮȮĳŅļŅőĞĸŇħŇĨňŘȮȮŐŀĮıĸŇŏėĝńĬŐĭĭĔĶŃěŅĵ 

Fundamentals of the blockchain platform, private blockchain, secure a digital asset, 
Ethereum platform, smart contracts, solidity language, decentralized applications  

 
0.2777 ĶŃĭĭĭĸŖŀĔŏĝĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3&3+0+6' 
 Blockchain System and Applications 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĳŅıĶĺĴĕŀĚĭŇĨėŀĵĬƢȮŏľĶňĵĠĪŅĚŏĸŊŀĔŐĸŃŏėĶŊŀĕƞŅĵȮȮĺŇīňĔŅĶĶńĔļŅėĺŅĴĴńŗĬėĚĕŀĚĭĸŖŀĔŏĝĬȮȮĭŇĨ
ėŀĵĬƢȮȮĔŅĶŏĽĶŇĴėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĶıŇĽŌěĬƢħƟĺĵĔŅĶĪņĚŅĬȮȮĔŅĶĨĶĺěĽŀĭĔŅĶĪņīŋĶĔĶĶĴȮȮőėĶĚĔŅĶ
œŁŏĮŀĶƢŏĸĪŏěŀĶƢȮĔŅĶĩŊŀėĶŀĚĽŇĬĪĶńıĵƢħŇěŇĪńĸŐĸŃĭĸŖŀĔŏĝĬŐĭĭĭĶŇĔŅĶȮȮĔŅĶŏĝŊŗŀĴĨƞŀĭńĠĝňŐĵĔĮĶŃŏĳĪ
ŐĭĭĽŅīŅĶĦŃŐĸŃĽƞĺĬĨńĺȮœĞħƢŏĝĬȮĨńĺŏĝŊŗŀĴĨƞŀȮȮĔŅĶĶńĔļŅėĺŅĴĴńŗĬėĚȮĔŅĶŏĝŊŗŀĴĨƞŀĭĸŖŀĔŏĝĬĽŅīŅĶĦŃ
ŐĸŃĽƞĺĬĨńĺȮȮĽĴŅĶƢĨėŀĬŐĪĶėȮȮĔĶĦňĔŅĶŒĝƟĚŅĬ ȮȮȮ 

Overview of bitcoin, alternative coins and networks, methods of blockchain 
security, bitcoin, strengthening proof of work, proof of  stake, the Hyperledger project, 
digital assets holdings and blockchain as a service, connecting public and private distributed 
ledgers, sidechains, connectors, securing, interconnecting public and private blockchains, 
smart contracts, use cases 

 
0.2779 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 2&2+0+4' 
 Selected Topics in Computer Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĔŅĶĻŉĔļŅľńĺĕƟŀĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĔŅĶıńĥĬŅŒľĴƞȮŕȮŒĬĽŅĕŅĨƞŅĚȮŕȮȮĪŅĚħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏĕƟĴ 

Intensive study of current interesting topics and new development in various fields 
of computer science 
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0.2789 ľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 3&3+0+6' 
 Selected Topics in Computer Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĔŅĶĻŉĔļŅľńĺĕƟŀĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬȮŐĸŃĔŅĶıńĥĬŅŒľĴƞȮŕȮŒĬĽŅĕŅĨƞŅĚȮŕȮĪŅĚħƟŅĬĺŇĪĵŅĔŅĶ
ėŀĴıŇĺŏĨŀĶƢȮŀĵƞŅĚŏĕƟĴ 

Intensive study of current interesting topics and new development in various fields 
of computer science 
 
0.2791 ĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 1&1+0+2' 
 M,S,ȮSeminar in Computer Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĬńĔĻŉĔļŅĮĶŇĠĠŅőĪ 

ĔŅĶŀĳŇĮĶŅĵėĺŅĴĔƟŅĺľĬƟŅŐĸŃĮƤĠľŅŒĬľńĺĕƟŀĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢĪňŗĬƞŅĽĬŒě 
Discussion of recent advances and problems in various interesting topics in 

Computer Science 
 

0.2792 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 2&2+0+4' 
 Research Methodology in Computer Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĔŅĶĺŇěńĵŏĭŊŘŀĚĨƟĬȮĮĶŃŏĳĪĕŀĚĚŅĬĺŇěńĵŐĸŃľńĺĕƟŀĚŅĬĺŇěńĵȮĨńĺŐĮĶŐĸŃĽĴĴŋĨŇģŅĬȮěĶŇĵīĶĶĴŐĸŃ
ĚŅĬĺŇěńĵȮĺŇīňĔŅĶĽŋƞĴĨńĺŀĵƞŅĚĮĶŃĝŅĔĶȮĔŅĶĺńħŐĸŃėĺŅĴŏĪňŗĵĚĨĶĚȮĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ
ŐĸŃĽĩŇĨŇŏĝŇĚıĶĶĦĬŅȮĔŅĶŏĕňĵĬĭĪėĺŅĴŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃőėĶĚĶƞŅĚĚŅĬĺŇěńĵ 

An introduction to research, types and topics of research, variables and hypothesis, 
ethics and research, sampling strategies, measurement and validity, data collection, data 
analysis and descriptive statistics, writing scientific article and research proposal 
 
0.2795 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 36 ľĬƞĺĵĔŇĨ 
 MasterŲs Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭ 
 ĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚ 
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0.2798 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 4ȮľĬƞĺĵĔŇĨ 
 Independent Study 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭ 
 ĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚ 
 
0.2799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 12 ľĬƞĺĵĔŇĨ 
 MasterŲs Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭ 
 ĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚ 
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0,ȮȮėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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1,ȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢ 

 

įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ħŋļġňȮĮĶŃŏĽĶŇģīŇĨŇıĚļƢȮ&H+index8Ȯ3' 

įĸĚŅĬĬņŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĶŃħńĭĬŅĬŅĝŅĨŇ 
/,ȮPraserttitipong, D, and Srisujjalertwaja, W,, &2020, November', A Collaborative Filtering 

Model Based on Matrix Factorization and Trust Information, The 17th 
International Joint Conference on Computer Science and Software Engineering 
&JCSSE 2020', 4+6 November 2020, King Mongkut's University of Technology 
North Bangkok, Bangkok, Thailand,Ȯpp,177+182,ȮDOI8Ȯ10,1109-JCSSE49651,2020, 

 

įĸĚŅĬĬņŏĽĬŀŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶȮĶŃħńĭĝŅĨŇ 
1. Jompang, P,, Srisujjalertwaja, W,, Praserttitipong, D,Ȯ&2020, April',ȮPrediction Model for 

Survival of Patients with Heart Failure Using Ensemble Method,ȮThe 14th 
Graduate Research Conference, Graduate School, Ubon Ratchathani Rajabhat 
University, 2ȮApril 2022, Ubon Ratchathani, Thailand,Ȯpp,478+489, 

2. Phothisarad, K,, Srisujjalertwaja, W,, Praserttitipong, D,Ȯ&2020, October',ȮCourse 
Learning Objectives Classification Model by Using Naïve Bayes Classifier,ȮThe 
13th UDRU National Graduate Research ConferenceȮŴDisruption in Academic 
ResearchŵȮ&NGRC 2020', 17 October 2020, Udon Thani, Thailand,Ȯpp,4135+4142, 
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ŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŐĸŃĶĺĭĶĺĴȮĽƞĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 

1, ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚ
ĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ 

 

+ȮŏıŊŗŀŒľƟĴňėĺŅĴĔĶŃĝńĭĵŇŗĚĕŉŘĬ 

ŏľĴŊŀĬŏħŇĴ 



 

 

 

1
2
0 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ   

   ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  

ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅ 
0.2570ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 0ȮľĬƞĺĵĔŇĨ 

 őħĵĬńĔĻŉĔļŅĨƟŀĚœħƟŀńĔļĶĸņħńĭĕńŘĬȮœĴƞĨŗņĔĺƞŅȮB 

 

 

 

 ȮȮȮȮȮȮ 

 

ŏľĴŊŀĬŏħŇĴ 



 

 

 

1
2
1 

ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0' 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ17ȮľĬƞĺĵĔŇĨ   
Ĕ,ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ 27ȮľĬƞĺĵĔŇĨ   
 1,ȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ 27 ľĬƞĺĵĔŇĨ   

Ȯ 1,1  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮ ȮœĴƞĬƟŀĵĔĺƞŅȮ 27 ľĬƞĺĵĔŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  

    1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ15  ľĬƞĺĵĔŇĨ   

204712 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ ȮȮȮ204712 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

20472/ ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ ĵƟŅĵœĮĺŇĝŅŏĸŊŀĔĔĸŋƞĴŏĸŊŀĔĭńĚėńĭĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
 
 
 
 
 
 
 
 
 
 
 
  

- ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬ
ĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬ
ĕƟŀĴŌĸœĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃ
ŒľƟĔńĭĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ
ħńĚĬńŘĬȮŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĬņ
ĔĶŃĭĺĬĺŇĝŅȮ0.2542ȮȮĮƤĠĠŅĮĶŃħŇļģƢȮ
ěŅĔĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĴŅŏĮƦĬĔĶŃĭĺĬĺŇĝŅ
ĭńĚėńĭȮŐĪĬĔĶŃĭĺĬĺŇĝŅȮ20472/ȮĺŇĻĺĔĶĶĴ
ĕƟŀĴŌĸȮŐĸŃĵƟŅĵĔĶŃĭĺĬĺŇĝŅĬňŘœĮŏĮƦĬ
ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭŐĪĬ 

ŏľĴŊŀĬŏħŇĴȮ 



 

 

 

1
2
2 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 ȮȮ204742 ĮƤĠĠŅĮĶŃħŇļģƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ - ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬ
ĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬ
ĕƟŀĴŌĸœĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃ
ŒľƟĔńĭĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ
ħńĚĬńŘĬȮŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĬņ
ĔĶŃĭĺĬĺŇĝŅȮ0.2542ȮȮĮƤĠĠŅĮĶŃħŇļģƢȮ
ěŅĔĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĴŅŏĮƦĬĔĶŃĭĺĬĺŇĝŅ
ĭńĚėńĭȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟįŌƟŏĶňĵĬĽŅĴŅĶĩĬņ
ėĺŅĴĶŌƟŐĸŃŐĬĺėŇħœĮŒĝƟĭŌĶĦŅĔŅĶĔńĭĺŇĝŅ
ŀŊŗĬŏıŊŗŀĽĶƟŅĚĔĶŀĭŐĬĺėŇħĕŀĚĔŅĶĪņĺŇěńĵĪňŗ
ĽŅĴŅĶĩĨƞŀĵŀħŐĸŃĕĵŅĵŏĮƦĬĮĶŇĠĠŅ
ĬŇıĬīƢœħƟȮŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟ
ŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

 

204732 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ ȮȮ3 ľĬƞĺĵĔŇĨ 204732 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ ȮȮ3 ľĬƞĺĵĔŇĨ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵ 

204735 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň 3  ľĬƞĺĵĔŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  

204791ȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 1  ľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   

204792ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 2  ľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮ   

ŏľĴŊŀĬŏħŇĴȮ 
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2
3 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ȮȮȮȮ 

1,1,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅ       12  ľĬƞĺĵĔŇĨ 
  

1,1,2,1Ȯ ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭ 6  ľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒĬħƟŅĬĪňŗĽĬŒěȮŀĵƞŅĚĬƟŀĵȮ/ȮĔĸŋƞĴȮěŅĔĪňŗ

ĶŃĭŋœĺƟŒĬĕƟŀȮ&/'ȮľĶŊŀȮ&0'ȮľĶŊŀȮ&1'ȮȮħńĚĨƞŀœĮĬňŘȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 

ȮȮȮȮ&/'ȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĴńŗĬėĚȮȮ   

0.25/1ȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸ 1ȮȮľĬƞĺĵĔŇĨ 
 ȮȮȮȮĕĬŅħŒľĠƞ 
 

0.25/1ȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸ 1ȮȮľĬƞĺĵĔŇĨ 
 ȮȮȮȮĕĬŅħŒľĠƞ 

 

- ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

0.25/3ȮĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ Ȯ 1ȮȮľĬƞĺĵĔŇĨ 0.25/3ȮĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ Ȯ ȮȮȮȮȮȮȮȮȮȮȮ1Ȯ Ȯ ľĬƞĺĵĔŇĨ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

ŏľĴŊŀĬŏħŇĴ  



 

 

 

1
2
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ľĶŊŀȮ&0'ȮĔĸŋƞĴĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮȮ ľĶŊŀȮ&0'ȮĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮȮ - ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬ
ĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬ
ĕƟŀĴŌĸœĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃ
ŒľƟĔńĭĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ
ħńĚĬńŘĬȮŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĮĶńĭĝŊŗŀ
ĔĸŋƞĴĺŇĝŅŏĸŊŀĔĭńĚėńĭěŅĔĔĸŋƞĴĺŇĪĵŅĔŅĶ
ĕƟŀĴŌĸŏĮƦĬĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃ
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮŏıŊŗŀĽĶƟŅĚėĺŅĴŏħƞĬĝńħŒľƟĔńĭ
ĝŊŗŀĔĸŋƞĴĺŇĝŅĪňŗŐĽħĚŒľƟŏľŖĬĩŉĚĕĵŅĵŐĬĺ
ĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽŃĪƟŀĬĩŉĚ 
ĔŅĶĕĵŅĵįĸĔŅĶŒĝƟĚŅĬĕƟŀĴŌĸœĮĽŌƞĔŅĶĽĶƟŅĚ
ėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃŒľƟĔńĭĶŃĭĭĚŅĬ
ľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢ 

 20472/ ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ - ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬ
ĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬ
ĕƟŀĴŌĸœĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃ
ŒľƟĔńĭĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ
ħńĚĬńŘĬȮŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĵƟŅĵ
ĔĶŃĭĺĬĺŇĝŅȮȮĔĶŃĭĺĬĺŇĝŅȮ20472/Ȯ
ĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮĴŅŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ĭńĚėńĭŐĪĬȮŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟ
ŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

 



 

 

 

1
2
5 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

0.2503ȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 1ȮȮľĬƞĺĵĔŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏľĴŊŀĬŏħŇĴ  

0.2506ȮĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸ 1ȮȮľĬƞĺĵĔŇĨ +ȮĵƟŅĵœĮĺŇĝŅŏĸŊŀĔĔĸŋƞĴŏĸŊŀĔĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮȮ - ŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘŒľƟėĺŅĴĽņėńĠ
ĔńĭĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬĕƟŀĴŌĸœĮĽŌƞ
ĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃŒľƟĔńĭ
ĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮěŉĚœħƟ
ĴňĔŅĶĬņĔĶŃĭĺĬĺŇĝŅȮ0.2542ȮȮ
ĮƤĠĠŅĮĶŃħŇļģƢȮœĮŏĮƦĬĺŇĝŅĭńĚėńĭȮŐĸŃĵƟŅĵ
ĔĶŃĭĺĬĺŇĝŅȮ20472/ȮĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮěŅĔ
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭœĮŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ĭńĚėńĭŐĪĬȮěŉĚĽƞĚįĸĨƞŀŏĬŊŗŀĚŒľƟĕĵńĭĔĶŃĭĺĬ
ĺŇĝŅȮ0.2506ȮĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸěŅĔ
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔœĮŏĮƦĬĺŇĝŅŏĸŊŀĔ
ĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĞŉŗĚ
ĬńĔĻŉĔļŅĵńĚėĚĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟĨŅĴ
ėĺŅĴĽĬŒěŐĸŃėĺŅĴĩĬńħ 

ľĶŊŀȮȮ&1'ȮĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮȮȮ   
0.2514ȮĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ 1ȮȮľĬƞĺĵĔŇĨ 
0.2515ȮĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢȮ 1ȮȮľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  

/,/,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     6ȮľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŒĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮ

ĨŅĴĪňŗĶŃĭŋœĺƟŒĬȮ/,/,0,/ȮĪňŗœĴƞœħƟŏĸŊŀĔŏĮƦĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭȮľĶŊŀ
ŏĸŊŀĔĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŏľĸƞŅĬňŘőħĵĽŅĴŅĩŏĸŊŀĔŏĶňĵĬœħƟŒĬĪŋĔĔĸŋƞĴȮľĶŊŀ

  

ŏľĴŊŀĬŏħŇĴ  
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ĔĶŃĭĺĬĺŇĝŅŀŊŗĬȮŕȮĪňŗėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŒľƟėĺŅĴ
ŏľŖĬĝŀĭȮȮȮ 

+ȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĴńŗĬėĚ +ȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢ - ŏĮĸňŗĵĬĝŊŗŀĔĸŋƞĴĺŇĝŅŏĸŊŀĔőħĵĕĵŅĵĔĸŋƞĴĶŃĭĭ
ėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĴńŗĬėĚŏħŇĴȮŏĮƦĬȮ0ȮĔĸŋƞĴȮ
œħƟŐĔƞȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮŐĸŃĔĸŋƞĴėĺŅĴ
ĴńŗĬėĚĪŅĚœĞŏĭŀĶƢ 

204711ȮĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ ȮȮ3ȮľĬƞĺĵĔŇĨ 
 

  

ȮȮȮ0.25/2ȮŐĬĺėŇħĕńŘĬĽŌĚŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨȮ ȮȮȮ0.25/2ȮŐĬĺėŇħĕńŘĬĽŌĚŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨȮ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

0.25/4ȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬ ȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨȮ 

 

+ȮœĴƞĴňȮȮ+ 

 

- ĬņŏĬŊŘŀľŅœĮĶĺĴĔńĭȮĔĶŃĭĺĬĺŇĝŅȮ0.25/5Ȯ
ŏħŇĴȮŐĸŃŏĮĸňŗĵĬĝŊŗŀŒľĴƞȮĶĺĴĪńŘĚĮƕħĔĶŃĭĺĬ
ĺŇĝŅȮ0.25/4 

0.25/5ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢ ȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 

 

0.25/5ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢŐĸŃŐĭĭĕĬŅĬȮȮ1ȮľĬƞĺĵĔŇĨ 

 

- ĶĺĴŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅȮ0.25/4ȮĔŅĶ
ĮĶŃĴĺĸįĸŐĭĭĕĬŅĬŏħŇĴȮŐĸŃŏĮĸňŗĵĬĝŊŗŀ
ŒľĴƞŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪňŗĮĶńĭĮĶŋĚ
ŒľĴƞŏıŊŗŀŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅ
ĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭŏĪėőĬőĸĵňĪňŗĬŇĵĴ
ŒĝƟŒĬĮƤěěŋĭńĬ 

204754  ĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽĸńĭŐĸŃėĺŅĴĮĸŀħĳńĵȮȮȮȮȮȮȮȮȮȮȮ  3 ľĬƞĺĵĔŇĨ 

ĕŀĚėŀĴıŇĺŏĨŀĶƢ 

- ĵƟŅĵœĮĺŇĝŅŏĸŊŀĔĔĸŋƞĴėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢ - ĵƟŅĵœĮĺŇĝŅŏĸŊŀĔĔĸŋƞĴėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢ
ŏıŊŗŀėĺŅĴŏľĴŅŃĽĴ 

ŏľĴŊŀĬŏħŇĴ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

0.254/ȮȮĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ +ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬ
ĺŇĝŅœħƟĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴň
ĔŅĶĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

 

0.2541ȮȮĶŃĭĭŐĭĭĔĶŃěŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 0.2541ȮȮĶŃĭĭŐĭĭĔĶŃěŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

 0.255/ȮŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨ 1ȮľĬƞĺĵĔŇĨ 
- ĵƟŅĵěŅĔĔĶŃĭĺĬĺŇĝŅěŅĔĔĸŋƞĴĶŃĭĭ
ĽŅĶĽĬŏĪĻŏıŊŗŀėĺŅĴŏľĴŅŃĽĴŐĸŃĮĶńĭĮĶŋĚ

ŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬ
ĮƤěěŋĭńĬ 

 +ȮĔĸŋƞĴėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢ - ĕĵŅĵĴŅěŅĔĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĸŃ
ėĺŅĴĴńŗĬėĚŏıŊŗŀŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŒľĴƞħƟŅĬ
ėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢĞŉŗĚŏĮƦĬŏĬŊŘŀľŅĪňŗĴň
ėĺŅĴĽņėńĠŒĬĮƤěěŋĭńĬȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟĶŌƟŏĪƞŅ
ĪńĬŏĪėőĬőĸĵň 

 204754  ĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽĸńĭŐĸŃėĺŅĴĮĸŀħĳńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮĕŀĚėŀĴıŇĺŏĨŀĶƢ 

- ĵƟŅĵŀŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĔĸŋƞĴĶŃĭĭ
ėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĴńŗĬėĚŏħŇĴȮĴŅĭĶĶěŋŒĬ
ĔĸŋƞĴĵƞŀĵĞŉŗĚĔņľĬħĝŊŗŀĔĸŋƞĴĪňŗĴňėĺŅĴŏĜıŅŃ
ĪŅĚĴŅĔĕŉŘĬŏıŊŗŀėĺŅĴŏľĴŅŃĽĴ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 204753ȮȮĭĸŖŀĔŏĝĬŐĸŃėĶŇĮőĪŏėŀĶƢŏĶĬĞňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

 204754ȮȮĔŅĶıńĥĬŅĭĸŖŀĔŏĝĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

 204755ȮȮĶŃĭĭĭĸŖŀĔŏĝĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

+ȮĔĸŋƞĴĺŇĪĵŅĔŅĶĕƟŀĴŌĸ +ȮĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸ - ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬ
ĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬ
ĕƟŀĴŌĸœĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃ
ŒľƟĔńĭĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ
ħńĚĬńŘĬȮŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĮĶńĭĝŊŗŀ
ĔĸŋƞĴĺŇĝŅŏĸŊŀĔěŅĔĔĸŋƞĴĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĮƦĬ
ĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 

ȮȮ204722 ĔŅĶėƟĬėŊĬĽŅĶĽĬŏĪĻ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ   

 

 204728 ĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

 

- ŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘœħƟĴňĔŅĶĬņ
ĔĶŃĭĺĬĺŇĝŅȮ0.2542ȮȮĮƤĠĠŅĮĶŃħŇļģƢȮœĮ
ŏĮƦĬĺŇĝŅĭńĚėńĭȮŐĸŃĵƟŅĵĔĶŃĭĺĬĺŇĝŅȮ
20472/ȮĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮœĮŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅŏĸŊŀĔĭńĚėńĭŐĪĬȮěŉĚĽƞĚįĸĨƞŀŏĬŊŗŀĚŒľƟ
ĕĵńĭĔĶŃĭĺĬĺŇĝŅȮ0.2506ȮĔŅĶěńħ
ħņŏĬŇĬĔŅĶĕƟŀĴŌĸěŅĔĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ

 
ŏľĴŊŀĬŏħŇĴ  
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2
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ŏĸŊŀĔœĮŏĮƦĬĺŇĝŅŏĸŊŀĔĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢ
ŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĞŉŗĚĬńĔĻŉĔļŅĵńĚėĚ
ĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟĨŅĴėĺŅĴĽĬŒěŐĸŃ
ėĺŅĴĩĬńħ 

+ȮœĴƞĴňȮȮ+ 204729ȮĶŃĭĭįŌƟŐĬŃĬņȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŏĮƕħŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

204755  őėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃĨĶĶĔĻŅĽĨĶƢŐĭĭĲƤĞĞň           3 ľĬƞĺĵĔŇĨ 204755 őėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ            3 ľĬƞĺĵĔŇĨ - ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅŒľĴƞŒľƟĽŀħėĸƟŀĚĔńĭ
ĔŅĶĮĶńĭŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 

204764 ĮƤĠĠŅĮĶŃħŇļģƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ +ȮĵƟŅĵœĮŏĮƦĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ - ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬ
ĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬ
ĕƟŀĴŌĸœĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃ
ŒľƟĔńĭĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮ
ħńĚĬńŘĬȮŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĬņ
ĔĶŃĭĺĬĺŇĝŅȮ0.2542ȮȮĮƤĠĠŅĮĶŃħŇļģƢȮ
ěŅĔĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔœĮŏĮƦĬĔĶŃĭĺĬĺŇĝŅ
ĭńĚėńĭŐĪĬ 

204765ȮĶŃĭĭĝņĬŅĠĔŅĶ ȮȮȮȮȮ ȮȮȮ3 ľĬƞĺĵĔŇĨ +ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅ
œħƟĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

204767 ĔŅĶĮĶŃĴĺĸįĸĳŅı  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮŏľĴŊŀĬŏħŇĴ  
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

+ȮœĴƞĴňȮȮ+ Ȯ204768ȮĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ ĔĶŃĭĺĬĺŇĝŅŏĮƕħŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮ 

+ȮœĴƞĴňȮȮ+ 204769ȮĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŏĮƕħŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

204774  ŏľĴŊŀĚĕƟŀĴŌĸ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3 ľĬƞĺĵĔŇĨ +ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬ
ĺŇĝŅœħƟĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴň
ĔŅĶĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

 

+ȮĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ +ȮĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĽĴńĵŒľĴƞ - ĮĶńĭĝŊŗŀĔĸŋƞĴŒľƟĽŀħėĸƟŀĚĔńĭĔĶŃĭĺĬĺŇĝŅ 

204723  ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭĽŅĶĽĬŏĪĻ            3 ľĬƞĺĵĔŇĨ 204723  ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭĽŅĶĽĬŏĪĻ            3 ľĬƞĺĵĔŇĨ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵ 

204726  ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸ          3 ľĬƞĺĵĔŇĨ 204726  ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸ          3 ľĬƞĺĵĔŇĨ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

204733 ĔŅĶěńħĔŅĶőėĶĚĚŅĬĞŀĲĨƢŐĺĶƢȮȮȮȮȮȮȮȮȮ                  3 ľĬƞĺĵĔŇĨ 

 

  

204734 ŏĪėőĬőĸĵňŏĝŇĚĺńĨĩŋŐĸŃĔŅĶıńĥĬŅȮȮȮȮȮ                  3 ľĬƞĺĵĔŇĨ +ȮȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅœħƟ
ĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

ŏľĴŊŀĬŏħŇĴȮ  
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 204750ȮȮĺŇĻĺĔĶĶĴŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŏĮƕħŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

 

+ȮĔĸŋƞĴĪķļġň   

204731 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň Ȯ3 ľĬƞĺĵĔŇĨ   

204741 ľĸńĔĔŅĶĳŅļŅőĮĶŐĔĶĴ Ȯ3 ľĬƞĺĵĔŇĨ   

204742 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĮĸĝŋħėņĽńŗĚȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ   

204752  ĪķļġňŐĸŃĳŅļŅĕŀĚĔŅĶěņĸŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ   

204751ȮȮȮĪķļġňĔŅĶėņĬĺĦȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ   

ĔĸŋƞĴĶŃĭĭĽŅĶĽĬŏĪĻ +ȮœĴƞĴňȮȮ+ - ŏĬŊŗŀĚěŅĔĬņĝŊŗŀœĮĶĺĴĔńĭĔĸŋƞĴĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĽĴńĵŒľĴƞ 

ȮȮ204704  ĶŃĭĭĽĬńĭĽĬŋĬĔŅĶĨńħĽŇĬŒěȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 

 

+ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅ
œħƟĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

ȮȮ204705Ȯ ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬŏĝŇĚīŋĶĔŇěȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ +ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅ
œħƟĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

ŏľĴŊŀĬŏħŇĴ   



 

 

 

1
3
2 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ȮȮ204744Ȯ ėŀĴıŇĺŏĨŀĶƢĔĶŅĲƕĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ +ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅ
œħƟĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

Ȯ0.255/ȮŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨ 1ȮľĬƞĺĵĔŇĨ +ĵƟŅĵœĮĺŇĝŅŏĸŊŀĔĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢ+ - ĵƟŅĵœĮĺŇĝŅŏĸŊŀĔĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢŏıŊŗŀ
ėĺŅĴŏľĴŅŃĽĴ 

-  

+ȮĔĸŋƞĴľńĺĕƟŀıŇŏĻļ   
ȮȮ0.2557ȮľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 
ȮȮ0.2567ȮľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 

 

 

 

/Ȯ,0 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ&ĩƟŅĴň' 
   /,0,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  œĴƞĴň 
   /,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ 
 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņ
ĽŅĕŅĺŇĝŅ 
 

  

2,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň-  

 

 

ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
204799   ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ ȮȮȮ12 ľĬƞĺĵĔŇĨ 

  
 

ŏľĴŊŀĬŏħŇĴ   

ŏľĴŊŀĬŏħŇĴ  
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3
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
/'ȮȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ8ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
0'ȮȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ8  
ȮȮȮȮŒĬĔĶĦňĪňŗěņŏĮƦĬȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņ
ĽŅĕŅĺŇĝŅŀŅěŐĬŃĬņŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ0.25..ȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĳŅļŅőĮĶŐĔĶĴȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 
ŐĸŃ-ľĶŊŀȮ204701ȮŏėĶŊŀĕƞŅĵŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 ľĬƞĺĵĔŇĨ 
 
 

 

 

Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 

 
 

1. ĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĬŇıĬīƢȮȮ
ŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3  
ĳŅėĔŅĶĻŉĔļŅȮŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅ
ĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮ 

 
 

 

2. įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞ
ľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞȮŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮTCI Tier1 őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮľĶŊŀ
ŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮȮőħĵ
ĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮěņĬĺĬŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚȮȮ 

 

2,ȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇľĶŊŀĺŅĶĽŅĶ
ĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI Tier /ȮőħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚ
ĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

ȮȮȮȮȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper'ȮŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings'ȮĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅ
őħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

- ŏıŊŗŀėĺŅĴĝńħŏěĬŒĬĔŅĶĶŃĭŋŏĔĦĤƢĔŅĶĨňıŇĴıƢ
ŒĬĺŅĶĽŅĶ 

 

 

  

ŏľĴŊŀĬŏħŇĴ   

ŏľĴŊŀĬŏħŇĴ   
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ľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ' 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ17ȮľĬƞĺĵĔŇĨ   
Ĕ,ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ 11ȮľĬƞĺĵĔŇĨ   
 1,ȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ 11ȮľĬƞĺĵĔŇĨ   

Ȯ 1,1  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮ ȮœĴƞĬƟŀĵĔĺƞŅȮ 11 ľĬƞĺĵĔŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏľĴŊŀĬŏħŇĴ  

    1,1,1 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ15  ľĬƞĺĵĔŇĨ   

204712 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 204712 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

20472/ ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ - ĵƟŅĵœĮĺŇĝŅŏĸŊŀĔĔĸŋƞĴŏĸŊŀĔĭńĚėńĭĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
 
 
 
 

  

 

- ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬ
ĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬĕƟŀĴŌĸ
œĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃŒľƟĔńĭ
ĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮħńĚĬńŘĬȮ
ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĬņĔĶŃĭĺĬĺŇĝŅȮ
0.2542ȮȮĮƤĠĠŅĮĶŃħŇļģƢȮěŅĔĔĶŃĭĺĬĺŇĝŅ
ŏĸŊŀĔĴŅŏĮƦĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮŐĪĬĔĶŃĭĺĬ
ĺŇĝŅȮ20472/ȮĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮŐĸŃĵƟŅĵ
ĔĶŃĭĺĬĺŇĝŅĬňŘœĮŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭ
ŐĪĬ 

 



 

 

 

1
3
5 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

204732 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ ȮȮ3 ľĬƞĺĵĔŇĨ 204732 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ ȮȮ3 ľĬƞĺĵĔŇĨ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵ 

   

204791ȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ ȮȮ1  ľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   

204792ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 2 ľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮ 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 

 
 
 
 
204735 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

 

ȮȮȮȮȮȮȮ20473/ȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 
 
 
 
ľĶŊŀȮȮ204735 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 

- ĵƟŅĵœĮĶŃĭŋŒľĴƞħƟŅĬĸƞŅĚŏıŊŗŀŏıŇŗĴĪŅĚŏĸŊŀĔĽņľĶńĭĺŇĝŅħƟŅĬĪķļġňȮ+ 

- ŏıŇŗĴőŀĔŅĽŒľƟįŌƟŏĶňĵĬœħƟŏĸŊŀĔŏĶňĵĬĺŇĝŅĭńĚėńĭħƟŅĬ
ĪķļġňȮĨŅĴėĺŅĴĽĬŒěȮŏĬŊŗŀĚěŅĔįŌƟŏĶňĵĬŒĬ
ľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ'ȮĬňŘȮĴňıŊŘĬģŅĬŐĸŃ
ĪńĔļŃĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢĪňŗŐĨĔĨƞŅĚĔńĬ 

- ĵƟŅĵœĮĶŃĭŋŒľĴƞħƟŅĬĸƞŅĚŏıŊŗŀŒľƟŏĕƟŅŒěőėĶĚĽĶƟŅĚ
ľĸńĔĽŌĨĶĚƞŅĵĕŉŘĬ 

 Ȯ204742ȮĮƤĠĠŅĮĶŃħŇļģƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 

ľĶŊŀȮ204768ȮĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ 

- ĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬĕƟŀĴŌĸ
œĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃŒľƟĔńĭ
ĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮħńĚĬńŘĬȮ
ŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĬņĔĶŃĭĺĬĺŇĝŅȮ
0.2542ȮȮĮƤĠĠŅĮĶŃħŇļģƢȮěŅĔĔĶŃĭĺĬĺŇĝŅ
ŏĸŊŀĔĴŅŏĮƦĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅœħƟįŌƟŏĶňĵĬĽŅĴŅĶĩĬņėĺŅĴĶŌƟŐĸŃ
ŐĬĺėŇħœĮŒĝƟĭŌĶĦŅĔŅĶĔńĭĺŇĝŅŀŊŗĬŏıŊŗŀĽĶƟŅĚ
ĔĶŀĭŐĬĺėŇħĕŀĚĔŅĶĪņĺŇěńĵĪňŗĽŅĴŅĶĩĨƞŀĵŀħ
ŐĸŃĕĵŅĵŏĮƦĬĮĶŇĠĠŅĬŇıĬīƢœħƟ 

ŏľĴŊŀĬŏħŇĴȮȮȮ  
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

- ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅȮ0.2542ȮȮ
ĮƤĠĠŅĮĶŃħŇļģƢȮŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅ
ĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬ
ĮƤěěŋĭńĬ 

- ŏĮƕħĺŇĝŅȮ0.2546 ĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇȮŏıŇŗĴ
őŀĔŅĽŒľƟįŌƟŏĶňĵĬœħƟŏĸŊŀĔŏĶňĵĬĺŇĝŅĭńĚėńĭħƟŅĬ
ĮƤĠĠŅĮĶŃħŇļģƢȮĨŅĴėĺŅĴĽĬŒěȮŏĬŊŗŀĚěŅĔ
įŌƟŏĶňĵĬŒĬľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ'ȮĬňŘȮĴňıŊŘĬģŅĬ
ŐĸŃĪńĔļŃĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢĪňŗŐĨĔĨƞŅĚĔńĬ 

ȮȮȮȮ 

1,1,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅ       16Ȯ ľĬƞĺĵĔŇĨ 
  

1,1,2,1Ȯ ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭ 6  ľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒĬħƟŅĬĪňŗĽĬŒěȮŀĵƞŅĚĬƟŀĵȮ/ȮĔĸŋƞĴȮěŅĔĪňŗ

ĶŃĭŋœĺƟŒĬĕƟŀȮ&/'ȮľĶŊŀȮ&0'ȮľĶŊŀȮ&1'ȮȮħńĚĨƞŀœĮĬňŘȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 

ȮȮȮȮ&/'ȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĴńŗĬėĚȮȮ   

0.25/1ȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸ 1ȮȮľĬƞĺĵĔŇĨ 

 ȮȮȮȮĕĬŅħŒľĠƞ 

 

0.25/1ȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęŐĸŃĕƟŀĴŌĸȮ Ȯ1Ȯ Ȯ ľĬƞĺĵĔŇĨ 

 ȮȮȮȮȮȮĕĬŅħŒľĠƞ 

 

- ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

0.25/3ȮĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ Ȯ 1ȮȮľĬƞĺĵĔŇĨ 0.25/3ȮĶŃĭĭİƤĚĨńĺŀńěĜĶŇĵŃ Ȯ ȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

ŏľĴŊŀĬŏħŇĴȮȮ  
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ľĶŊŀȮ&0'ȮĔĸŋƞĴĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮȮ ľĶŊŀȮ&0'ȮĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮȮ - ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬĮƤěěŋĭńĬ
œħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬĕƟŀĴŌĸœĮĽŌƞĔŅĶ
ĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃŒľƟĔńĭĶŃĭĭĚŅĬ
ľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮħńĚĬńŘĬȮŒĬľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĮĶńĭĝŊŗŀĔĸŋƞĴĺŇĝŅŏĸŊŀĔĭńĚėńĭěŅĔ
ĔĸŋƞĴĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĮƦĬĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢ
ŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮŏıŊŗŀĽĶƟŅĚėĺŅĴŏħƞĬĝńħŒľƟĔńĭ
ĝŊŗŀĔĸŋƞĴĺŇĝŅĪňŗŐĽħĚŒľƟŏľŖĬĩŉĚĕĵŅĵŐĬĺĪŅĚĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽŃĪƟŀĬĩŉĚĔŅĶĕĵŅĵįĸ
ĔŅĶŒĝƟĚŅĬĕƟŀĴŌĸœĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃ
ŀńěĜĶŇĵŃŒľƟĔńĭĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴ
ėŀĴıŇĺŏĨŀĶƢ 

 20472/ ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ - ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬĮƤěěŋĭńĬ
œħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬĕƟŀĴŌĸœĮĽŌƞĔŅĶ
ĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃŒľƟĔńĭĶŃĭĭĚŅĬ
ľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮħńĚĬńŘĬȮŒĬľĸńĔĽŌĨĶ
ĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĵƟŅĵĔĶŃĭĺĬĺŇĝŅȮȮĔĶŃĭĺĬĺŇĝŅȮ
20472/ȮĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮĴŅŏĮƦĬĔĶŃĭĺĬĺŇĝŅ
ŏĸŊŀĔĭńĚėńĭŐĪĬŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟ
ŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

0.2503ȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 1ȮȮľĬƞĺĵĔŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏľĴŊŀĬŏħŇĴ  
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

0.2506ȮĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸ 1ȮȮľĬƞĺĵĔŇĨ +ȮĵƟŅĵœĮĺŇĝŅŏĸŊŀĔĔĸŋƞĴŏĸŊŀĔĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮȮ 
 
 
 
 
 
 
 
 
 
 
 
 
  

- ŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘŒľƟėĺŅĴĽņėńĠĔńĭ
ĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬĕƟŀĴŌĸœĮĽŌƞĔŅĶĽĶƟŅĚ
ėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃŒľƟĔńĭĶŃĭĭĚŅĬľĶŊŀ
ĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮěŉĚœħƟĴňĔŅĶĬņĔĶŃĭĺĬ
ĺŇĝŅȮ0.2542ȮȮĮƤĠĠŅĮĶŃħŇļģƢȮœĮŏĮƦĬĺŇĝŅĭńĚėńĭȮ
ŐĸŃĵƟŅĵĔĶŃĭĺĬĺŇĝŅȮ20472/ȮĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮ
ěŅĔĔĶŃĭĺĬĺŇĝŅĭńĚėńĭœĮŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ
ĭńĚėńĭŐĪĬȮěŉĚĽƞĚįĸĨƞŀŏĬŊŗŀĚŒľƟĕĵńĭĔĶŃĭĺĬĺŇĝŅȮ
0.2506ȮĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸěŅĔĔĶŃĭĺĬ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔœĮŏĮƦĬĺŇĝŅŏĸŊŀĔĔĸŋƞĴ
ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĞŉŗĚĬńĔĻŉĔļŅ
ĵńĚėĚĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟĨŅĴėĺŅĴĽĬŒěŐĸŃ
ėĺŅĴĩĬńħ 

ľĶŊŀȮ&1'ȮĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮȮ 

0.2514ȮĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĞŀĲĨƢŐĺĶƢ 

0.2515ȮĺŇĻĺĔĶĶĴėŋĦĳŅıĞŀĲĨƢŐĺĶƢ 

 

ȮȮȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮŏľĴŊŀĬŏħŇĴ 

 

/,/,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 

ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŒĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĨŅĴĪňŗ
ĶŃĭŋœĺƟŒĬȮ/,/,0,/ȮĪňŗœĴƞœħƟŏĸŊŀĔŏĮƦĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭȮľĶŊŀŏĸŊŀĔ

/,/,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮľĬƞĺĵĔŇĨ 

ĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅŒĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĨŅĴĪňŗĶŃĭŋ
œĺƟŒĬȮ/,/,/ȮĪňŗœĴƞœħƟŏĸŊŀĔŏĮƦĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮľĶŊŀȮȮ/,/,0,/ȮĪňŗœĴƞœħƟŏĸŊŀĔ
ŏĮƦĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭȮľĶŊŀŏĸŊŀĔĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŏľĸƞŅĬňŘőħĵ

- ŏĬŊŗŀĚěŅĔĴňĔŅĶŏıŇŗĴĺŇĝŅĭńĚėńĭŏıŊŗŀŏıŇŗĴőŀĔŅĽŒľƟ
įŌƟŏĶňĵĬœħƟŏĸŊŀĔŏĶňĵĬĺŇĝŅĭńĚėńĭħƟŅĬĪķļġňŐĸŃ
ħƟŅĬĮƤĠĠŅĮĶŃħŇļģƢĨŅĴėĺŅĴĽĬŒěȮŏĬŊŗŀĚěŅĔ
įŌƟŏĶňĵĬŒĬľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ'ȮĬňŘȮĴňıŊŘĬģŅĬ
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŏľĸƞŅĬňŘőħĵĽŅĴŅĩŏĸŊŀĔŏĶňĵĬœħƟŒĬĪŋĔĔĸŋƞĴȮľĶŊŀĔĶŃĭĺĬĺŇĝŅ
ŀŊŗĬŕȮĪňŗėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŒľƟėĺŅĴŏľŖĬĝŀĭȮȮȮ 

ĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟŒĬĪŋĔĔĸŋƞĴȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬȮŕȮĪňŗėĦŃĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŒľƟėĺŅĴŏľŖĬĝŀĭȮȮȮ 

ŐĸŃĪńĔļŃĪŅĚħƟŅĬėŀĴıŇĺŏĨŀĶƢĪňŗŐĨĔĨƞŅĚĔńĬȮ
ħńĚĬńŘĬěŉĚĴňĔŅĶĶŃĭŋŏĚŊŗŀĬœĕŒĬĔŅĶĸĚĪŃŏĭňĵĬ
ĺŇĝŅŏĸŊŀĔŏıŇŗĴŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭőėĶĚĽĶƟŅĚ
ľĸńĔĽŌĨĶĪňŗŏĮĸňŗĵĬœĮ 
 

+ȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĴńŗĬėĚ +ȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢ - ŏĮĸňŗĵĬĝŊŗŀĔĸŋƞĴĺŇĝŅŏĸŊŀĔőħĵĕĵŅĵĔĸŋƞĴĶŃĭĭ
ėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĴńŗĬėĚŏħŇĴȮŏĮƦĬȮ0ȮĔĸŋƞĴȮ
œħƟŐĔƞȮĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮŐĸŃĔĸŋƞĴėĺŅĴ
ĴńŗĬėĚĪŅĚœĞŏĭŀĶƢ 

204711ȮĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ ȮȮ3ȮľĬƞĺĵĔŇĨ 

 

  

Ȯ0.25/2ȮŐĬĺėŇħĕńŘĬĽŌĚŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨȮ 0.25/2ȮŐĬĺėŇħĕńŘĬĽŌĚŒĬĶŃĭĭĮĢŇĭńĨŇĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨȮ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

0.25/4ȮĔŅĶĮĶŃĴĺĸįĸŐĭĭĕĬŅĬ ȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨȮ 

 

+ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ 

 

- ĬņŏĬŊŘŀľŅœĮĶĺĴĔńĭȮĔĶŃĭĺĬĺŇĝŅȮ0.25/5ȮŏħŇĴȮ
ŐĸŃŏĮĸňŗĵĬĝŊŗŀŒľĴƞȮĶĺĴĪńŘĚĮƕħĔĶŃĭĺĬĺŇĝŅȮ
0.25/4 

0.25/5ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢ ȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 

 

0.25/5ȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭėŀĬŏėŀĶƢŏĶĬĪƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮŐĸŃŐĭĭĕĬŅĬȮȮ 

 

- ĶĺĴŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅȮ0.25/4ȮĔŅĶ
ĮĶŃĴĺĸįĸŐĭĭĕĬŅĬŏħŇĴȮŐĸŃŏĮĸňŗĵĬĝŊŗŀŒľĴƞ
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪňŗĮĶńĭĮĶŋĚŒľĴƞŏıŊŗŀ
ŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

ŏľĴŊŀĬŏħŇĴ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

204754  ĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽĸńĭŐĸŃėĺŅĴĮĸŀħĳńĵȮȮȮȮȮȮȮȮȮȮȮ  3 ľĬƞĺĵĔŇĨ 

ĕŀĚėŀĴıŇĺŏĨŀĶƢ 

ĵƟŅĵœĮĺŇĝŅŏĸŊŀĔĔĸŋƞĴėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢ - ĵƟŅĵœĮĺŇĝŅŏĸŊŀĔĔĸŋƞĴėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢŏıŊŗŀ
ėĺŅĴŏľĴŅŃĽĴ 

 

0.254/ȮȮĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ +ȮœĴƞĴňȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅœħƟ
ĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

 

0.2541ȮȮĶŃĭĭŐĭĭĔĶŃěŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 0.2541ȮȮĶŃĭĭŐĭĭĔĶŃěŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ - ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

 0.255/ȮŏĪėőĬőĸĵňŀŇĬŏĪŀĶƢŏĬŖĨ 1ȮľĬƞĺĵĔŇĨ - ĵƟŅĵěŅĔĔĶŃĭĺĬĺŇĝŅěŅĔĔĸŋƞĴĶŃĭĭĽŅĶĽĬŏĪĻ
ŏıŊŗŀėĺŅĴŏľĴŅŃĽĴȮŐĸŃĮĶńĭĮĶŋĚŏĬŊŘŀľŅĕŀĚ
ĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĪėőĬőĸĵňĪňŗĬŇĵĴŒĝƟŒĬĮƤěěŋĭńĬ 

 +ȮĔĸŋƞĴėĺŅĴĴńŗĬėĚĪŅĚœĞŏĭŀĶƢ - ĕĵŅĵĴŅěŅĔĔĸŋƞĴĶŃĭĭėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴ
ĴńŗĬėĚŏıŊŗŀŏıŇŗĴĔĶŃĭĺĬĺŇĝŅŒľĴƞħƟŅĬėĺŅĴĴńŗĬėĚ
ĪŅĚœĞŏĭŀĶƢĞŉŗĚŏĮƦĬŏĬŊŘŀľŅĪňŗĴňėĺŅĴĽņėńĠŒĬ
ĮƤěěŋĭńĬȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟĶŌƟŏĪƞŅĪńĬŏĪėőĬőĸĵň 

 204754  ĺŇĪĵŅĔŅĶŏĕƟŅĶľńĽĸńĭŐĸŃėĺŅĴĮĸŀħĳńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮĕŀĚėŀĴıŇĺŏĨŀĶƢ 

- ĵƟŅĵŀŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĔĸŋƞĴĶŃĭĭ
ėŀĴıŇĺŏĨŀĶƢŐĸŃėĺŅĴĴńŗĬėĚŏħŇĴȮĴŅĭĶĶěŋŒĬ
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ĔĸŋƞĴĵƞŀĵĞŉŗĚĔņľĬħĝŊŗŀĔĸŋƞĴĪňŗĴňėĺŅĴŏĜıŅŃĪŅĚ
ĴŅĔĕŉŘĬŏıŊŗŀėĺŅĴŏľĴŅŃĽĴ 

 204753ȮȮĭĸŖŀĔŏĝĬŐĸŃėĶŇĮőĪŏėŀĶƢŏĶĬĞňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵŒľƟĔńĭ
ŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

 204754ȮȮĔŅĶıńĥĬŅĭĸŖŀĔŏĝĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵŒľƟĔńĭ
ŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

 204755ȮȮĶŃĭĭĭĸŖŀĔŏĝĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵŒľƟĔńĭ
ŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

+ȮĔĸŋƞĴĺŇĪĵŅĔŅĶĕƟŀĴŌĸ +ȮĔĸŋƞĴĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸ - ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬ
ĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬĕƟŀĴŌĸ
œĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃŒľƟĔńĭ
ĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮħńĚĬńŘĬȮŒĬ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĮĶńĭĝŊŗŀĔĸŋƞĴĺŇĝŅŏĸŊŀĔ
ěŅĔĔĸŋƞĴĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĮƦĬĔĸŋƞĴ
ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 

ȮȮ204722 ĔŅĶėƟĬėŊĬĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ   

 204728 ĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ 

 

- ŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘœħƟĴňĔŅĶĬņ
ĔĶŃĭĺĬĺŇĝŅȮ0.2542ȮȮĮƤĠĠŅĮĶŃħŇļģƢȮœĮŏĮƦĬ
ĺŇĝŅĭńĚėńĭȮŐĸŃĵƟŅĵĔĶŃĭĺĬĺŇĝŅȮ20472/Ȯ
ĺŇĻĺĔĶĶĴĕƟŀĴŌĸȮœĮŏĮƦĬĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭ
ŐĪĬȮěŉĚĽƞĚįĸĨƞŀŏĬŊŗŀĚŒľƟĕĵńĭĔĶŃĭĺĬĺŇĝŅȮ
0.2506ȮĔŅĶěńħħņŏĬŇĬĔŅĶĕƟŀĴŌĸěŅĔĔĶŃĭĺĬ

 
ŏľĴŊŀĬŏħŇĴ  
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ĺŇĝŅĭńĚėńĭŏĸŊŀĔœĮŏĮƦĬĺŇĝŅŏĸŊŀĔĔĸŋƞĴ
ĮƤĠĠŅĮĶŃħŇļģƢŐĸŃĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĞŉŗĚ
ĬńĔĻŉĔļŅĵńĚėĚĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟĨŅĴėĺŅĴ
ĽĬŒěŐĸŃėĺŅĴĩĬńħ 

+ȮœĴƞĴňȮȮ+ 204729ȮĶŃĭĭįŌƟŐĬŃĬņȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŏĮƕħŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

204755  őėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃĨĶĶĔĻŅĽĨĶƢŐĭĭĲƤĞĞň           3 ľĬƞĺĵĔŇĨ 204755 őėĶĚĕƞŅĵĮĶŃĽŅĪŐĸŃŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ            3 ľĬƞĺĵĔŇĨ - ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅŒľĴƞŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶ
ĮĶńĭŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅŒľƟĪńĬĽĴńĵ 

204764 ĮƤĠĠŅĮĶŃħŇļģƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ +ȮĵƟŅĵœĮŏĮƦĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ - ŏĬŊŗŀĚěŅĔėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňŒĬ
ĮƤěěŋĭńĬœħƟĴňĔŅĶĕĵŅĵįĸěŅĔĔŅĶŒĝƟĚŅĬĕƟŀĴŌĸ
œĮĽŌƞĔŅĶĽĶƟŅĚėĺŅĴĜĸŅħŐĸŃŀńěĜĶŇĵŃŒľƟĔńĭ
ĶŃĭĭĚŅĬľĶŊŀĬĺńĨĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮħńĚĬńŘĬȮŒĬ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘěŉĚœħƟĬņĔĶŃĭĺĬĺŇĝŅȮ
0.2542ȮȮĮƤĠĠŅĮĶŃħŇļģƢȮěŅĔĔĶŃĭĺĬĺŇĝŅ
ŏĸŊŀĔœĮŏĮƦĬĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŐĪĬ 

204765ȮĶŃĭĭĝņĬŅĠĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ +ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅœħƟ
ĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

204767 ĔŅĶĮĶŃĴĺĸįĸĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮľĬƞĺĵĔŇĨ ȮȮȮȮȮȮȮȮȮȮȮȮŏľĴŊŀĬŏħŇĴ  
 

+ȮœĴƞĴňȮȮ+ Ȯ204768ȮĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3  ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŏĮƕħŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮ 
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4
3 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

+ȮœĴƞĴňȮȮ+ 204769ȮĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĴĝŅĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŏĮƕħŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵ
ŒľƟĔńĭŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

204774  ŏľĴŊŀĚĕƟŀĴŌĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3 ľĬƞĺĵĔŇĨ +ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅœħƟ
ĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

+ȮĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ +ȮĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĽĴńĵŒľĴƞ ĮĶńĭĝŊŗŀĔĸŋƞĴŒľƟĽŀħėĸƟŀĚĔńĭĔĶŃĭĺĬĺŇĝŅ 

204723  ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭĽŅĶĽĬŏĪĻ            3 ľĬƞĺĵĔŇĨ 204723  ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭĽŅĶĽĬŏĪĻ            3 ľĬƞĺĵĔŇĨ ĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬ
ĺŇĝŅĪńĬĽĴńĵ 

 

204726  ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶěńħĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸ          3 ľĬƞĺĵĔŇĨ   

ȮȮ204733 ȮĔŅĶěńħĔŅĶőėĶĚĚŅĬĞŀĲĨƢŐĺĶƢȮȮȮȮȮȮȮȮȮ                  3 ľĬƞĺĵĔŇĨ 

 

  

204734 ŏĪėőĬőĸĵňŏĝŇĚĺńĨĩŋŐĸŃĔŅĶıńĥĬŅȮȮȮȮȮ                  3 ľĬƞĺĵĔŇĨ +ȮȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟŏĮƕħ
ĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅœħƟĩŌĔ
ĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶĮĶńĭĮĶŋĚľĶŊŀ
ŏĮƕħŒľĴƞ 

 

 204750ȮȮĺŇĻĺĔĶĶĴŏĺŖĭŏĝŇĚėĺŅĴľĴŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ - ĔĶŃĭĺĬĺŇĝŅŏĮƕħŒľĴƞŏıŊŗŀŏĽĶŇĴėĺŅĴĪńĬĽĴńĵŒľƟĔńĭ
ŏĬŊŘŀľŅĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶ 

ŏľĴŊŀĬŏħŇĴȮ  
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

+ȮĔĸŋƞĴĪķļġň   

204731 őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň ȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ +ȮĵƟŅĵœĮŏĮƦĬĺŇĝŅĭńĚėńĭ +ȮŏıŇŗĴőŀĔŅĽŒľƟįŌƟŏĶňĵĬœħƟŏĸŊŀĔŏĶňĵĬĺŇĝŅĭńĚėńĭħƟŅĬ
ĪķļġňȮĨŅĴėĺŅĴĽĬŒěȮŏĬŊŗŀĚěŅĔįŌƟŏĶňĵĬŒĬľĸńĔĽŌĨĶȮ
ŐĭĭȮ1Ȯ&ŐįĬȮĕ'ȮĬňŘȮĴňıŊŘĬģŅĬŐĸŃĪńĔļŃĪŅĚħƟŅĬ
ėŀĴıŇĺŏĨŀĶƢĪňŗŐĨĔĨƞŅĚĔńĬ 

204741 ľĸńĔĔŅĶĳŅļŅőĮĶŐĔĶĴ ȮȮȮȮȮ3 ľĬƞĺĵĔŇĨ   

204742 ĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚĨńĺŐĮĸĝŋħėņĽńŗĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ   

204752  ĪķļġňŐĸŃĳŅļŅĕŀĚĔŅĶěņĸŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ   

204751ȮĪķļġňĔŅĶėņĬĺĦȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3ȮľĬƞĺĵĔŇĨ  

 

 

ĔĸŋƞĴĶŃĭĭĽŅĶĽĬŏĪĻ 
+ȮœĴƞĴňȮȮ+ - ŏĬŊŗŀĚěŅĔĬņĝŊŗŀœĮĶĺĴĔńĭĔĸŋƞĴĺŇĻĺĔĶĶĴ

ĞŀĲĨƢŐĺĶƢŐĸŃĶŃĭĭĽŅĶĽĬŏĪĻĽĴńĵŒľĴƞ 

ȮȮ204704  ĶŃĭĭĽĬńĭĽĬŋĬĔŅĶĨńħĽŇĬŒěȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3  ľĬƞĺĵĔŇĨ 

 

+ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅœħƟ
ĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

ȮȮ 0.2505 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬŏĝŇĚīŋĶĔŇě  3 ľĬƞĺĵĔŇĨ +ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟŏĮƕħ
ĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅœħƟĩŌĔ
ĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶĮĶńĭĮĶŋĚ
ľĶŊŀŏĮƕħŒľĴƞ 

ŏľĴŊŀĬŏħŇĴ   
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ȮȮ204766 ėŀĴıŇĺŏĨŀĶƢĔĶŅĲƕĔ  3 ľĬƞĺĵĔŇĨ +ȮĮƕħĔĶŃĭĺĬĺŇĝŅȮȮ+ - ĮƕħĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔĔĶŃĭĺĬĺŇĝŅœĴƞœħƟ
ŏĮƕħĴŅŏĔŇĬȮ3ȮĮƖȮŀňĔĪńŘĚŏĬŊŘŀľŅŒĬĔĶŃĭĺĬĺŇĝŅœħƟ
ĩŌĔĽŀħŐĪĶĔŒĬĔĶŃĭĺĬĺŇĝŅŀŊŗĬĪňŗĴňĔŅĶ
ĮĶńĭĮĶŋĚľĶŊŀŏĮƕħŒľĴƞ 

+ȮĔĸŋƞĴľńĺĕƟŀıŇŏĻļ   
ȮȮ0.2557ȮľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 
ȮȮ0.2567ȮľńĺĕƟŀıŇŏĻļĪŅĚħƟŅĬĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮľĬƞĺĵĔŇĨ 
 

 

 

 

/Ȯ,0 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮ&ĩƟŅĴň' 
   /,0,/ȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  œĴƞĴň 
   /,0,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮ 
 ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņ
ĽŅĕŅĺŇĝŅ 
 

Ȯ  

2,ȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+œĴƞĴň-   

ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
Ȯ204798ȮȮȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6ȮľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
/'ȮȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ8ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
0'ȮȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ8  
ȮȮȮȮŒĬĔĶĦňĪňŗěņŏĮƦĬȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅ
ŀŅěŐĬŃĬņŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ0.25..ȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĳŅļŅőĮĶŐĔĶĴȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨ 
ŐĸŃ-ľĶŊŀȮ204701ȮŏėĶŊŀĕƞŅĵŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 ľĬƞĺĵĔŇĨ 
 

 

 

 

Ě,ȮȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 

 
 

1. ĬńĔĻŉĔļŅĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃȮȮȮŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞ
ĬƟŀĵĔĺƞŅȮ1ȮĳŅėĔŅĶĻŉĔļŅȮŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚ
ĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 

 

1. ĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶėƟĬėĺƟŅ
ŀŇĽĶŃŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅĨŅĴėĺŅĴ
ŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 
 

+ ŏľĨŋįĸĔŅĶĮĶńĭĔŅĶĮĶńĭĔŇěĔĶĶĴĺŇĝŅĔŅĶȮ
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĽĳŅıĔŅĶĮĢŇĭńĨŇěĶŇĚȮ
ŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĬňŘŏĮƦĬľĸńĔĽŌĨĶĪňŗŏĶňĵĬŏĽŅĶƢ+
ŀŅĪŇĨĵƢȮĪņŒľƟĴňŏĺĸŅěņĔńħȮŀňĔĪńŘĚŒĬĔĶŃĭĺĬ
ĺŇĝŅĭńĚėńĭȮœħƟŐĔƞȮ0.2570ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵłȮĞŉŗĚ
ŏĶňĵĬŒĬĳŅėŏĶňĵĬĪňŗȮ0ȮĝńŘĬĮƖĪňŗȮ/ȮȮŐĸŃȮ0.257/Ȯ
ĽńĴĴĬŅłĞŉŗĚŏĶňĵĬŒĬĳŅėŏĶňĵĬĪňŗȮ/ȮĝńŘĬĮƖĪňŗȮ0ȮœħƟ
ěńħŒľƟĴňĔŇěĔĶĶĴŏĝŇĚĽńĴĴĬŅĽŀħŐĪĶĔŒĬȮȮȮȮȮȮȮȮȮȮ
ĔŇěĔĶĶĶĴĕŀĚĔĶŃĭĺĬĺŇĝŅŐĸƟĺ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ254/ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2544 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

2. įĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃĨƟŀĚœħƟĶńĭ
ĔŅĶŏįĵŐıĶƞŒĬĺŅĶĽŅĶĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ&CMU 
Graduate School Journal'ȮľĶŊŀŐľĸƞĚŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀŊŗĬĪňŗ
ĽŅĕŅĺŇĝŅŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵŒľƟėĺŅĴŏľŖĬĝŀĭȮőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀ
ŐĶĔ 

2,ȮįĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĔŅĶėƟĬėĺƟŅŀŇĽĶŃĨƟŀĚ
œħƟĶńĭĔŅĶŏįĵŐıĶƞěŅĔŐľĸƞĚŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗĽŅĕŅĺŇĝŅĵŀĴĶńĭ
ŐĸŃĪňŗĮĶŃĝŋĴĔĶĶĴĔŅĶĭĶŇľŅĶĺŇĝŅĔŅĶĮĶŃěņĭńĦĤŇĨĺŇĪĵŅĸńĵŒľƟėĺŅĴ
ŏľŖĬĝŀĭȮőħĵĴňĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

- ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻĕŀĚĭńĦĤŇĨ
ĺŇĪĵŅĸńĵ 

ě, ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ&Comprehensive Examination'Ȯőħĵ
ĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮȮľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃľĸńĔ 
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5,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶȮŐĭĭȮ/Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ/' 
 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'570ȮȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ       2   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ',ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ,ȮȮȮȮȮȮ 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ,,ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ,ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
,  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 

 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'570ȮȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ       2   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&œĴƞĬńĭľĬƞĺĵĔŇĨ',ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ,,ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ,ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
,  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 10 
ĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ, 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮ12 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 10 
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ, 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮ12 
 

 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ                      10 
ĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ, 
  ĶĺĴ                                    12 

 

 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ                      10 
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ, 
  ĶĺĴ                                    12 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ                      10, 
ĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĽŀĭĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮ 
  ĶĺĴ                                    12 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ                      10, 
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĽŀĭĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮ 
  ĶĺĴ                                    12 
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ȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0' 
 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ȮȮľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'5/2 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 1 
ĺ,ėı,Ȯ&0.2'50/ ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 1 
ĺ,ėı,Ȯ&0.2'510 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1 
ĺ,ėı,Ȯ&0.2'513 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň 1 
ĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ, 
,  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 

 

 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ȮȮľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'5/2 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 1 
ĺ,ėı,Ȯ&0.2'564 ĮƤĠĠŅĮĶŃħŇļģƢ 1 
ĺ,ėı,Ȯ&0.2'510 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1 
ĺ,ėı,Ȯ&0.2'513 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň 1 
,ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
,  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'570 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 0 
ĺ,ėı,Ȯ&0.2'5xx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭ 6 
ĺ,ėı,Ȯ&0.2'5xx ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 1 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
ĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ, 
 ĶĺĴ  11 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'570 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 0 
ĺ,ėı,Ȯ&0.2'5xx ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĭńĚėńĭ 6 
ĺ,ėı,Ȯ&0.2'5xx ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 1 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ĶĺĴ  11 

 
 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'57/ȮȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ / 
ĺ,ėı,Ȯ&0.2'577ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6 
ĺ,ėı,Ȯ&0.2'5xxȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 1 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ,ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
Ȯ ĶĺĴ  10 

 

 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'57/ȮȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ / 
ĺ,ėı,Ȯ&0.2'577ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6 
ĺ,ėı,Ȯ&0.2'5xxȮȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 1 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ,ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
Ȯ ĶĺĴ  10 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'577ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ                                6 
ĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ, 
ĽŀĭĺŇĪĵŅĬŇıĬīƢ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ĶĺĴ  Ȯ4 
 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'577ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ                                6 
ŏĕƟŅĶƞĺĴĔŅĶĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĽŀĭĺŇĪĵŅĬŇıĬīƢ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ĶĺĴ  Ȯ4 
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ȮȮȮȮȮȮȮľĸńĔĽŌĨĶȮŐĭĭȮ1Ȯ&ŐįĬȮĕ' 
 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ  ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'5/2 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 1 
ĺ,ėı,Ȯ&0.2'50/ ĺŇĻĺĔĶĶĴĕƟŀĴŌĸ 1 
ĺ,ėı,Ȯ&0.2'510 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1 
ĺ,ėı,Ȯ&0.2'513 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň 1 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
ĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
 

 
 
 
 
 
 
 
ľĶŊŀ 

 
 
ľĶŊŀ 

 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'5/2 ĶŃĭĭŐĸŃŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢ 1 
ĺ,ėı,Ȯ&0.2'510 ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ8ȮĪķļġňŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1 
 
ĺ,ėı,Ȯ&0.2'51/ őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň 1 
ĺ,ėı,Ȯ&0.2'513 ĔŅĶėņĬĺĦŐĸŃĕńŘĬĨŀĬĺŇīň 1 
 
ĺ,ėı,Ȯ&0.2'542 ĮƤĠĠŅĮĶŃħŇļģƢ 1 
ĺ,ėı,Ȯ&0.2'546 ĮƤĠĠŅĮĶŃħŇļģƢĮĢŇĭńĨŇ 1 
 
ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'570 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 0 
ĺ,ėı,Ȯ&0.2'5xx ĺŇĝŅŏĸŊŀĔĭńĚėńĭ 6 
ĺ,ėı,Ȯ&0.2'5xx ĺŇĝŅŏĸŊŀĔ 1 
ĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ, 
,  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ//,Ȯ 

 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'570 ĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 0 
ĺ,ėı,Ȯ&0.2'5xx ĺŇĝŅŏĸŊŀĔĭńĚėńĭ 6 
ĺ,ėı,Ȯ&0.2'5xx ĺŇĝŅŏĸŊŀĔ 1 
,ĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
,  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ//Ȯ 

 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'57/ ȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ / 
ĺ,ėı,Ȯ&0.2'576ȮȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ĺ,ėı,Ȯ&0.2'5xxȮȮĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ĺ,ėı,Ȯ&0.2'5xxȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
 ȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 
 

  
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'57/ ȮĽńĴĴĬŅĮĶŇĠĠŅőĪĪŅĚĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ / 
ĺ,ėı,Ȯ&0.2'576ȮȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ĺ,ėı,Ȯ&0.2'5xxȮȮĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
 
ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
 ȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 

 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'5xxȮȮȮĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ĺ,ėı,Ȯ&0.2'576 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 3 
ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĽńĴĴĬŅŐĸŃŏĽĬŀįĸĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĽŀĭĔŅĶėƟĬėĺƟŅŀŇĽĶŃ ȮȮ 
 ȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6 
 

 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
ĺ,ėı,Ȯ&0.2'5xxȮȮȮĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ĺ,ėı,Ȯ&0.2'576 ĔŅĶėƟĬėĺƟŅŀŇĽĶŃ 3 
ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ+ 
ĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
+ĽŀĭĔŅĶėƟĬėĺƟŅŀŇĽĶŃ ȮȮ 
 ȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6 
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