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0./3Ȯ+Ȯ0.1.'ȮŐĸŃĴňŏĮƚŅľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚőħĵĨĶĚĔńĭľĸńĔĽŌĨĶħŋļġňĭńĦĤŇĨĽŅĕŅĺŇĝŅĽĩŇĨŇĮĶŃĵŋĔĨƢȮėŊŀȮŏĮƚŅľĴŅĵĪňŗȮ1ȮĔŅĶĴňĽŋĕĳŅıŐĸŃ
ėĺŅĴŏĮƦĬŀĵŌƞĪňŗħňȮŏĮƚŅľĴŅĵĪňŗȮ7ȮŀŋĨĽŅľĔĶĶĴȮĬĺńĨĔĶĶĴȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮŏĮƚŅľĴŅĵĪňŗȮ/0ȮŐįĬĔŅĶĭĶŇőĳėŐĸŃĔŅĶįĸŇĨŀĵƞŅĚĵńŗĚĵŊĬȮ
ŐĸŃŏĮƚŅľĴŅĵĪňŗȮ/5ȮėĺŅĴĶƞĺĴĴŊŀŏıŊŗŀĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮĞŉŗĚĴňĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬĪňŗŀŅěĪŜŅŒľƟĮĶŃŏĪĻœĪĵœĴƞĽŅĴŅĶĩĭĶĶĸŋĔŅĶıńĥĬŅ
ŀĵƞŅĚĵńŗĚĵŊĬȮŀŅĪŇȮĔĶŃŐĽĔŅĶŏĮƕħŏĻĶļģĔŇěŏĽĶňȮėĺŅĴĪƟŅĪŅĵĕŀĚŏĪėőĬőĸĵňŒľĴƞŕȮĔŅĶŏĕƟŅĽŌƞĽńĚėĴįŌƟĽŌĚŀŅĵŋȮĔŅĶŏĔŇħĳńĵīĶĶĴĝŅĨŇĪňŗĶŋĬŐĶĚȮ
ĮĶŃĔŀĭĔńĭĽĳŅĺĔŅĶĦƢħƟŅĬĨƞŅĚȮŕȮĪńŘĚŏĻĶļģĔŇěȮĽńĚėĴȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚĮĶŃŏĪĻŒĬĮƤěěŋĭńĬĪňŗĵńĚėĚĮĶŃĽĭ
ĮƤĠľŅŒĬľĸŅĵħƟŅĬȮŏĝƞĬȮĮƤĠľŅįĸŇĨĳŅıĔŅĶįĸŇĨėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮėŋĦĳŅıĔŅĶĻŉĔļŅȮėĺŅĴŏľĸŊŗŀĴĸŘŜŅĪŅĚĽńĚėĴȮŏĮƦĬĨƟĬȮĪŜŅ
ŒľƟĔŅĶıńĥĬŅŒĬĝƞĺĚŐįĬıńĥĬŅłȮĜĭńĭĪňŗȮ/0ȮěŉĚěŜŅŏĮƦĬĨƟŀĚĵŉħĔĶŀĭŐĬĺėŇħŐĸŃľĸńĔĔŅĶŒĬĔŅĶĺŅĚŐįĬĪňŗĽŜŅėńĠȮħńĚĬňŘȮ&/'ȮĔŅĶĬƟŀĴĬŜŅ
ŐĸŃĮĶŃĵŋĔĨƢŒĝƟľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮ&0'ȮėĬŏĮƦĬĻŌĬĵƢĔĸŅĚĕŀĚĔŅĶıńĥĬŅŀĵƞŅĚĴňĽƞĺĬĶƞĺĴȮ&1'ȮĔŅĶĽĬńĭĽĬŋĬŐĸŃĽƞĚŏĽĶŇĴ
ŐĬĺėŇħĔŅĶĮĢŇĶŌĮĮĶŃŏĪĻȮŐĸŃȮ&2'ȮĔŅĶıńĥĬŅĽŌƞėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚȮĵńŗĚĵŊĬȮĽńĚėĴŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĴňėĺŅĴĽŋĕȮ 

/1, įĸĔĶŃĪĭěŅĔȮĕƟŀȮ/0,/ȮŐĸŃȮ/0,0ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
 /1,/ ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
  ěŅĔĽĩŅĬĔŅĶĦƢŒĬĕƟŀȮ/0,/ȮŐĸŃȮ/0,0ȮěŉĚěŜŅŏĮƦĬĨƟŀĚıńĥĬŅľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĨĶĚĔńĭȮėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮ
ŐĸŃĶŀĚĶńĭĔŅĶŐĕƞĚĕńĬŒĬĶŃħńĭĽŅĔĸœħƟȮőħĵıńĥĬŅľĸńĔĽŌĨĶȮŏıŊŗŀįĸŇĨĭŋėĸŅĔĶĪŅĚħƟŅĬĽĩŇĨŇȮĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃĴňėŋĦĳŅıĪŅĚ
ĺŇĝŅĔŅĶŒľƟŏĪňĵĭŏĪƞŅĴŅĨĶģŅĬĶŃħńĭĽŅĔĸĕŀĚĴľŅĺŇĪĵŅĸńĵĝńŘĬĬŜŅŒĬĨƞŅĚĮĶŃŏĪĻȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃŏħŖĬĵŋĪīĻŅĽĨĶƢĨŅĴıńĬīĔŇěĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞħƟŅĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮėŋĦĳŅıŐĸŃĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔ 
 /1,0 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
  ěŅĔĽĩŅĬĔŅĶĦƢŒĬĕƟŀȮ/0,/ȮŐĸŃȮ/0,0ȮěŃŏľŖĬœħƟĺƞŅĔŅĶĪňŗěŃıńĥĬŅėĬŐĸŃĽńĚėĴœĪĵĽŌƞĽńĚėĴŐľƞĚĳŌĴŇĮƤĠĠŅŐĸŃĔŅĶŏĶňĵĬĶŌƟȮ
ĶĺĴĩŉĚėĺŅĴĔƟŅĺľĬƟŅŀĵƞŅĚĶĺħŏĶŖĺĕŀĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĨŅĴĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ0.ȮĮƖȮ&ı,Ļ,Ȯ034.+0357'ȮĬńŘĬȮěŜŅŏĮƦĬĨƟŀĚıńĥĬŅ
ľĸńĔĽŌĨĶŒľƟœħƟĴŅĨĶģŅĬĪŅĚĺŇĝŅĔŅĶĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĽńĚėĴĞŉŗĚŏĮƦĬıńĬīĔŇěľĬŉŗĚĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĴŋƞĚŏĬƟĬĔŅĶěńħ
ĔŅĶĻŉĔļŅőħĵŒľƟėĺŅĴĽŜŅėńĠĔńĭľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĪŜŅĔŅĶĺŇěńĵŏıŊŗŀėĺŅĴŏĮƦĬ
ŏĸŇĻĪŅĚĺŇĝŅĔŅĶŐĸŃŏĔŇħĮĶŃőĵĝĬƢŐĔƞĽńĚėĴŏĮƦĬĽƞĺĬĶĺĴ 

/2, ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬ 
 14,1 ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬőħĵėĦŃ-ĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬ 
  +œĴƞĴň+Ȯ 

14,2 ĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒľƟľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬĶƞĺĴœħƟ 
  +œĴƞĴň+Ȯ 

14,3 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 
  +œĴƞĴň+ 
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ľĴĺħĪňŗ 2ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

1,ȮĮĶńĝĠŅėĺŅĴĽŜŅėńĠŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 
1,1 ĮĶńĝĠŅ 

 ĽĩŇĨŇĮĶŃĵŋĔĨƢŏĮƦĬĻŅĽĨĶƢĪňŗĴňĭĪĭŅĪĽŜŅėńĠĨƞŀĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟŏıŊŗŀŒĝƟĮĶŃőĵĝĬƢěŅĔĽŅĶĽĬŏĪĻĕŀĚĕƟŀĴŌĸȮŀŅĻńĵȮȮȮȮ
ĔŅĶĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĽĩŇĨŇœĮĮĶŃĵŋĔĨƢĔńĭĻŅĽĨĶƢĽŅĕŅŀŊŗĬȮŕȮĭĬıŊŘĬģŅĬħƟŅĬĪķļĢňĽĩŇĨŇȮĔŅĶĽńĚŏĔĨĔŅĶĦƢŐĸŃŏİƚŅĨŇħĨŅĴȮŐĸŃ
ĔŅĶĺŇěńĵȮŏıŊŗŀŒľƟŏĔŇħŀĚėƢėĺŅĴĶŌƟŏĝŇĚĸŉĔŐĸŃėĺŅĴŏĕƟŅŒěŒĬīĶĶĴĝŅĨŇĕŀĚĽŅĶĽĬŏĪĻĪňŗĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚĪŋĔĳŅė
ĽƞĺĬ 
 1,2 ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗ 
 1, ĴňėĺŅĴĶŌƟŏĝŇĚĸŉĔŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽĩŇĨŇŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĪňŗĴňėĺŅĴĝŜŅĬŅĠĪńŘĚĪŅĚħƟŅĬĪķļġňĽĩŇĨŇŐĸŃĮĢŇĭńĨŇȮŏıŊŗŀŒľƟœħƟ
ĽŅĶĽĬŏĪĻĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĨńħĽŇĬŒěĔŜŅľĬħĬőĵĭŅĵŒľƟŏĕƟŅĽŌƞŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ0.ȮĮƖȮŐĸŃȮSDG ĨŅĴŐĬĺ
ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 
 2, ĽŅĴŅĶĩĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĽĩŇĨŇœĮĮĶŃĵŋĔĨƢĔńĭĻŅĽĨĶƢĽŅĕŅŀŊŗĬȮŕȮœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃįĸŇĨĚŅĬĺŇěńĵĪňŗĴňĮĶŃőĵĝĬƢ
ĨƞŀĽńĚėĴĽƞĺĬĶĺĴ 
 3, ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃĴňĪńĔļŃĽŜŅľĶńĭĔŅĶħŜŅĶĚĝňĺŇĨŒĬĻĨĺĶĶļĪňŗȮ21 

2,ȮŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ3ȮĮƖ ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮQA ĕŀĚ
ľĸńĔĽŌĨĶĶĺĴĪŋĔȮ3ȮĮƖȮŒĬħƟŅĬėĺŅĴıŉĚ
ıŀŒěȮŐĸŃĔŅĶœħƟĚŅĬĕŀĚĭńĦĤŇĨ 

Á ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
Á įĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŏįĵŐıĶƞ 
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ľĴĺħĪňŗ 3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 

1,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
 1,1 ĶŃĭĭ 

 ÄȮĶŃĭĭĶŅĵĮƖ 

 XȮĶŃĭĭĪĺŇĳŅėȮ 

  őħĵȮ1 ĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ2 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ1 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅ 

  ĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 

 ÄȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module' 

 1,2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļȮ&ĳŅėķħŌĶƟŀĬ' 
 ÄȮĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

 XȮœĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

 1,3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 
   +œĴƞĴň+Ȯ 

2,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
 2,1 ĺńĬ+ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
  ÄȮĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ&ŏħŊŀĬ,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,'Ȯ 
   ÄȮŒĬŏĺĸŅĶŅĝĔŅĶ 
   ÄȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ 
  XĶŃĭĭĪĺŇĳŅė 
   ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ĨńŘĚŐĨƞŏħŊŀĬĽŇĚľŅėĴĩŉĚīńĬĺŅėĴ 
   ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ĨńŘĚŐĨƞŏħŊŀĬĴĔĶŅėĴĩŉĚıķļĳŅėĴ 
   XŒĬŏĺĸŅĶŅĝĔŅĶ 
   ÄȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,Ȯ 
  ÄȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module'Ȯ&ŏħŊŀĬ,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,'Ȯ 
   ÄȮŒĬŏĺĸŅĶŅĝĔŅĶ 
   ÄȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 2,2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
  ľĸńĔĽŌĨĶŐĭĭ 1,1  

1,ȮŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2,ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅĽĩŇĨŇȮĽŅĕŅĺŇĝŅĽĩŇĨŇĮĶŃĵŋĔĨƢȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĪňŗĴňįĸĔŅĶŏĶňĵĬŏĜĸňŗĵ
œĴƞĨŗŜŅĔĺƞŅ 3,25 ľĶŊŀĴňĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĺŇěńĵľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 
3. ĴňįĸĽŀĭĳŅļŅĨƞŅĚĮĶŃŏĪĻőħĵŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪŅĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
4,ȮėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
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  ľĸńĔĽŌĨĶŐĭĭ 2,1  
1,ȮŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2,ȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅĽĩŇĨŇȮĽŅĕŅĺŇĝŅĽĩŇĨŇĮĶŃĵŋĔĨƢȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮ 
3. ĴňįĸĽŀĭĳŅļŅĨƞŅĚĮĶŃŏĪĻőħĵŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚĭńĦĤŇĨĺŇĪŅĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
4,ȮėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 2,3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 

  XȮŀŅěĴňėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
  XȮŀŅěĴňėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ-ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
  XȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 
  XȮŀŊŗĬŕȮĬńĔĻŉĔļŅŀŅěĕŅħĪńĔļŃŒĬĔŅĶĪŜŅĺŇěńĵ 
 2,4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀ 2,3  
  XȮěńħĔŇěĔĶĶĴŏĽĶŇĴĪńĔļŃĳŅļŅŀńĚĔķļŒľƟĬńĔĻŉĔļŅŏĮƦĬĮĶŃěŜŅĪŋĔĮƖ 
  XȮěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
  XȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨŏĪėĬŇėĔŅĶŏĶňĵĬŒĬĴľŅĺŇĪĵŅĸńĵŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 
  XȮĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸĨńĔŏĨŊŀĬŒľƟėŜŅŐĬŃĬŜŅŐĔƞĬńĔĻŉĔļŅ 
  XȮěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪŜŅĺŇěńĵ 
 2,5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃ 5 ĮƖ 

ĮƖĔŅĶĻŉĔļŅ 2562 2563 2564 2565 2566 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 

ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ           

ŐĭĭȮ/,/Ȯ&ĳŅėĮĔĨŇ' 3 + 3 + 3 + 3 + 3 + 

ŐĭĭȮ0,1Ȯ&ĳŅėĮĔĨŇ' 2 + 2 + 2 + 2 + 2 + 

ěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅ           

ŐĭĭȮ/,/Ȯ&ĳŅėĮĔĨŇ' + + + + + 3 + 3 + 3 

ŐĭĭȮ0,1Ȯ&ĳŅėĮĔĨŇ' + + + + + 2 + 2 + 2 
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2,6 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
/,ȮĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦŒĬĳŅıĶĺĴĶŃħńĭėĦŃȮŒĬĶŃĵŃ 3 ĮƖĕƟŅĚľĬƟŅȮőħĵěŜŅŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀȮȮȮȮȮȮȮ

ĨńŘĚĚĭĮĶŃĴŅĦ 

 
    

  ĮƖĚĭĮĶŃĴŅĦ 

  2562 2563&ĮĶŃĴŅĦĔŅĶ' 2564&ĮĶŃĴŅĦĔŅĶ' 

ŐįĬĚŅĬ ĚĭĮĶŃĴŅĦ ĚĭĮĶŃĴŅĦ ĚĭĮĶŃĴŅĦ ĚĭĮĶŃĴŅĦ ĚĭĮĶŃĴŅĦ ĚĭĮĶŃĴŅĦ 

  ŐįƞĬħŇĬ ŏĚŇĬĶŅĵœħƟ ŐįƞĬħŇĬ ŏĚŇĬĶŅĵœħƟ ŐįƞĬħŇĬ ŏĚŇĬĶŅĵœħƟ 

ŐįĬĚŅĬĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 51,809,900 29,911,300 52,846,100 25,108,300 53,903,000 26,363,700 

ŐįĬĚŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 319,132,500 64,755,100 325,515,200 71,546,600 332,025,500 75,123,900 

ŐįĬĚŅĬĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ 679,100 1,669,600 692,700 2,260,400 706,500 2,373,400 

ŐįĬĚŅĬĺŇěńĵ 
 

12,223,400 0 12,175,700 0 12,784,500 

ŐįĬĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 4,200,000 2,270,600 4,284,000 2,190,200 4,369,700 2,299,700 

ŐįĬĚŅĬĔŅĶĻŅĽĬŅȮĻŇĸĮŃ 

ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

 
370,000 0 393,500 0 413,200 

ŐįĬĚŅĬĭŌĶĦŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶĺŇěńĵ

ŐĸŃıńĥĬŅ 

68,089,900 
 

69,451,700 
 

70,840,700 
 

ĶĺĴ 443,911,400 111,200,000 452,789,700 113,674,700 461,845,400 119,358,400 

ĶĺĴĪńŘĚĽŇŘĬ 555,111,400 566,464,400 581,203,800 

2,ėƞŅŒĝƟěƞŅĵŏĜĸňŗĵĨƞŀľńĺĬńĔĻŉĔļŅŒĬĔŅĶįĸŇĨĭńĦĤŇĨ 
+Őĭĭ 1,1 ŐĸŃŐĭĭ 2,1   64*54.ȮĭŅĪȮ&ĨĸŀħľĸńĔĽŌĨĶ'Ȯ 

 2,7 ĶŃĭĭĔŅĶĻŉĔļŅ 
  XȮŐĭĭĝńŘĬŏĶňĵĬ 
  ÄȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
  ÄȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
  ÄȮŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E+learning'Ȯ 
  ÄȮŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
  XȮŀŊŗĬŕȮ&ĶŃĭŋ'ȮĻŉĔļŅĺŇěńĵħĺĵĨĬŏŀĚŒĬľŀĚĮĢŇĭńĨŇĔŅĶŐĸŃľĬƞĺĵĚŅĬĪňŗĬńĔĻŉĔļŅĽĬŒěĶƞĺĴĺŇěńĵ 
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 2,8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŏĕƟŅĴľŅĺŇĪĵŅĸńĵ 
 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337ȮȮȮŐĸŃŏĮƦĬœĮĨŅĴĮĶŃĔŅĻ
ĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃ
ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅĭńĦĤŇĨĻŉĔļŅ 

3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 

3.1. ľĸńĔĽŌĨĶȮ 

3.1.1. ěŜŅĬĺĬľĬƞĺĵĔŇĨ   
ľĸńĔĽŌĨĶŐĭĭȮ1,1 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮ 48 ľĬƞĺĵĔŇĨ 

ľĸńĔĽŌĨĶŐĭĭȮ2,1 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮ 48 ľĬƞĺĵĔŇĨ 

3.1.2. őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 

ľĸńĔĽŌĨĶŐĭĭȮ1,1 ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
      ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ   48 ľĬƞĺĵĔŇĨ 

Ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢȮ    48 ľĬƞĺĵĔŇĨ 

      208898ȮħŋļġňĬŇıĬīƢȮ   48 ľĬƞĺĵĔŇĨ 

ĕ,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

1' ĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵĪňŗĻŉĔļŅŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ1 ėĶńŘĚȮŏĮƦĬěŜŅĬĺĬœĴĬƟŀĵĔĺƞŅȮ

3 ĳŅėĔŅĶĻŉĔļŅȮŐĸŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 

2' įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭ

ĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science őħĵĴňĝŊŗŀĕŀĚ

ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ

ĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

3' ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬ

ĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅėĔŅĶĻŉĔļŅ 

ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

   1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 8 ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

   2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 8 ĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĪňŗ

ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 

Ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 

  1'ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

  2'ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ

1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
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  3'ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬ

ŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

ľĸńĔĽŌĨĶŐĭĭȮ2,1 ĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
      ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ  48 ľĬƞĺĵĔŇĨ 

Ĕ, ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ œĴƞĬƟŀĵĔĺƞŅ /0ȮľĬƞĺĵĔŇĨ 

 /, ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅ /0ȮľĬƞĺĵĔŇĨ 

  /,/ ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ /0ȮľĬƞĺĵĔŇĨ 

   /,/,/ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮ7ȮľĬƞĺĵĔŇĨ 
   0.6871 ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬĕńŘĬĽŌĚ ȮȮ1ȮľĬƞĺĵĔŇĨ 
   0.6872 ĺŇīňŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚ  ȮȮ1ȮľĬƞĺĵĔŇĨ 
   0.6873 ĨńĺŐĭĭŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚ  1ȮľĬƞĺĵĔŇĨ 
   /,/,0ȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ ȮȮ1ȮľĬƞĺĵĔŇĨ 
    őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏľĸƞŅĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬȮŕȮĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅ

ĽŅĕŅĺŇĝŅŒľƟėĺŅĴŏľŖĬĝŀĭ 
 0.6731  ĺŇīňĔŅĶĨńħĽŇĬŒěĪŅĚĽĩŇĨŇ   ȮȮ3 ľĬƞĺĵĔŇĨ Ȯ 
 0.6734    ĔŅĶĽŜŅĶĺěĨńĺŀĵƞŅĚ   ȮȮ3 ľĬƞĺĵĔŇĨ Ȯ 
 0.6737 ȮĽĩŇĨŇĕŀĚĕƟŀĴŌĸŏĝŇĚĔĸŋƞĴŏĝŇĚĺŇīň    ȮȮ3 ľĬƞĺĵĔŇĨ 
 0.6749 ĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅ   ȮȮ3 ľĬƞĺĵĔŇĨ  
 0.6753 ĽĩŇĨŇĮĶŃĝŅĔĶ   ȮȮ3 ľĬƞĺĵĔŇĨ   
 0.6757 ĮĶŃĴŅĦĽĩŇĨŇĪŅĚĮĶŃĝŅĔĶĔŅĶ    ȮȮ3 ľĬƞĺĵĔŇĨ 
 208761 ĝňĺĽĩŇĨŇ   ȮȮ3 ľĬƞĺĵĔŇĨ 
 208772 őĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶ   ȮȮ3 ľĬƞĺĵĔŇĨ 

     ĺŇŏėĶŅŃľƢĽĩŇĨŇĕńŘĬĽŌĚ 
 0.6773  ŏĪėĬŇėĔŅĶıĵŅĔĶĦƢ   ȮȮ3 ľĬƞĺĵĔŇĨ 
 0.6774   ĺŇīňĔŅĶĪŅĚĽĩŇĨŇĪňŗœĴƞŒĝƟıŅĶŅĴŇŏĨŀĶƢ  ȮȮ ȮȮ3 ľĬƞĺĵĔŇĨ  
 0.6775   ĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚĽĩŇĨŇ   ȮȮ3 ľĬƞĺĵĔŇĨ  

   0.667/ ľńĺĕƟŀıŇŏĻļĪŅĚĽĩŇĨŇĮĶŃĵŋĔĨƢȮȮ  3ȮľĬƞĺĵĔŇĨ 
  /,0ȮȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 8 ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭ 

    ĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ 

 0, ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ 8 ĔĶĦňĬńĔĻŉĔļŅĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭ 

    ĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚĨŅĴ 

    ėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ 

ĕ, ĮĶŇĠĠŅĬŇıĬīƢ  36 ľĬƞĺĵĔŇĨ 

   0.6677 ħŋļġňĬŇıĬīƢ  14ȮľĬƞĺĵĔŇĨ 
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ė, ĔĶŃĭĺĬĺŇĝŅœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 

  1,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 8ȮĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

    2,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮ 8 ĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĪňŗ

ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 

Ě, ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶĮĶŃĔŀĭħƟĺĵ 

  /' ĬńĔĻŉĔļŅĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĺŇěńĵĪňŗĻŉĔļŅŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ/ȮėĶńŘĚŏĮƦĬ

ěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ0ȮĳŅėĔŅĶĻŉĔļŅȮŐĸŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ 

   2'Ȯ įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬ

ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science 

őħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮŐĸŃŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ

ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

   3'Ȯ ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭ

ĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅėĦŃŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪŋĔĳŅėĔŅĶĻŉĔļŅ 

ě, ĽŀĭĺńħėŋĦĽĴĭńĨŇ 

 1'Ȯ ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 

 2' ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬ

ĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

 3'ȮĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅ

ŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 

Type1,18ȮFor student with MasterŲs degree 
     Degree Requirements   48 credits 
A,ȮThesis     48 credits 
      208898 Doctoral Thesis   48 credits 
B,ȮAcademic activities 

1' A studentȮhas to present paperȮin a seminar courseȮon the topic related to his-her research at least 
once every semester for at least 3 semesters,ȮMoreover, a student must attend all seminar courses 
throughout the study period, 

2' The whole or part of a Doctoral thesis must be published-accepted for international journal at least 2 
papers, which is categorized in ISI, Scopus, IEEE, PubMed or Web of Science database at least 1 paper 
and at least 1 paper must have studentŲs name as the first author,ȮMoreover, student must present 
whole or part of a thesis in at least 1 internationally recognized academic conference, 

3' A student has to report the progress of his-her thesis progress with approval of the Chairman of the 
Graduate Study Committee to the Graduate School every semester, 
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C,ȮNon+credit course  
 1,ȮGraduate School requirement 8Ȯa foreign language  
 2,ȮProgramŲs requirement  8ȮA student who is deficient in basic background must register courses  
  recommended by the graduate program administrative committee, 
D,ȮQualifying Examination  
 1'ȮA student must complete a qualifying examination to evaluate his-her ability before presenting a thesis 
proposal,Ȯ 
 2'ȮAn unsuccessful examinee may re+take examination within the following regular semester,Ȯ 
 3'ȮAn unsuccessful examinee may be transferred to MasterŲs Degree studies with the approval of the 
Graduate Program Administrative Committee,Ȯ 

Type2,18ȮFor student with MasterŲs degree 

     Degree Requirements a minimum of  48 credits 
A,ȮCoursework a minimum of /0Ȯcredits 
 /, Graduate courses a minimum of /0Ȯcredits 
  /,/ Field of Specialization a minimum of /0Ȯcredits 
   /,/,/ȮȮRequired courses  ȮȮ7Ȯcredits 
   0.6871ȮAdvanced Probability Theory ȮȮ1Ȯcredits 
   0.6872ȮAdvanced Statistical methods  1Ȯcredits 
   0.6873ȮAdvanced Statistical model  1Ȯcredits 
   /,/,0ȮȮElective courses a minimum of ȮȮ1Ȯcredits 
   Student must selectȮform the following courses or the courses approved by the Graduate Program 

Administrative Committee, 
 0.6731 Statistical Decision Method  ȮȮ3 credits  
 0.6734 Sample Survey   ȮȮ3 credits  
 0.6737 Statistical Methods of Categorical Data  ȮȮ3 credits 
 0.6749 Simulation   ȮȮ3 credits 
 0.6753 Demographic Statistics  ȮȮ3 credits 
 0.6757 Demographic Estimation  ȮȮ3 credits 
 208761 Biostatistics   ȮȮ3 credits 
 208772 Computer Packages for Advanced  ȮȮ3 credits 
  ȮStatistical Analysis 
 0.6773ȮForecasting Techniques  ȮȮ3 credits 
 0.6774 Non+parametric Statistical Methods  ȮȮ3 credits 
 0.6775 Statistical Quality Control  ȮȮ3 credits 

   0.667/ȮSpecial Topics in Applied StatisticsȮ  3 credits 
  /,0ȮȮOther courses 8 The student may enroll other graduate course&s'Ȯunder  
    the agreement of the graduate program administrative committee 
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 0, Advanced undergraduateȮcourses 8 In case that student lacks some basic knowledge, which is necessary  
    for the education, the student must enroll some advanced  
    undergraduate course&s'Ȯunder the recommendation of the graduate  
    program administrative committee 
B,ȮThesis   36 credits 
   0.6677ȮDoctoral Thesis  14Ȯcredits 
C,ȮNon+credit courses 
  1,ȮGraduate School requirement 8Ȯa foreign language  
 2,ȮProgramŲs requirement  8Ȯ+ A student who is deficient in basic background must register courses  
  recommended by the graduate program administrative committee, 
D,ȮAcademic activities 

1' A student has to present paper in a seminar course on the topic related to his-her thesis once every 
semester for at least 2 semesters,ȮMoreover, a student must attend all seminar courses throughout the 
study period, 

2' The whole or part of a Doctoral thesis must be published-accepted for international journal at least 1 
paper, which is categorized in ISI, Scopus, IEEE, PubMed or Web of Science database and at least one 
paper must have studentŲs name as the first author,ȮMoreover, student must present whole or part of 
a thesis in at least 1 internationally recognized academic conference, 

3' A student has to report the progress of his-her thesis progress with approval of the Chairman of the 
Graduate Study Committee to the Graduate School every semester, 

E,ȮQualifying Examination 
/' A student must complete a qualifying examination to evaluate his-her ability before presenting a thesis 

proposal, 
2' An unsuccessful examinee may re+take examination within the following regular semester, 
1' An unsuccessful examinee may be transferred to MasterŲs Degree studies with the approval of the 

Graduate Program Administrative Committee, 

3.1.3. ĔĶŃĭĺĬĺŇĝŅ 

(1) ľĴĺħĺŇĝŅĭńĚėńĭ 
208871 ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬĕńŘĬĽŌĚ 

Advanced Probability Theory 
3&3+0+6' 

208872 ĺŇīňŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚȮ 
Advanced Statistical Methods 

3&3+0+6' 

208873 ĨńĺŐĭĭŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚ 
Advanced Statistical Model 

3&3+0+6' 

(2) ľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏľĸƞŅĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬȮŕȮĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅŒľƟ
ėĺŅĴŏľŖĬĝŀĭ 
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0.651/ ĺŇīňĔŅĶĨńħĽŇĬŒěĪŅĚĽĩŇĨŇ 
Statistical Decision Method 

1&1+.+4' 

0.6512 ĔŅĶĽŜŅĶĺěĨńĺŀĵƞŅĚ 
Sample Survey 

1&1+.+4' 

0.6515 ĺŇīňŏĝŇĚĽĩŇĨŇĕŀĚĕƟŀĴŌĸŏĝŇĚĔĸŋƞĴ 
Statistical Methods of Categorical Data 

1&1+.+4' 

0.6527 ĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅ 
Simulation 

1&1+.+4' 

0.6531 ĽĩŇĨŇĮĶŃĝŅĔĶ 
Demographic Statistics 

1&1+.+4' 

0.6535 ĔŅĶĮĶŃĴŅĦĽĩŇĨŇĪŅĚĮĶŃĝŅĔĶ 
Demographic Estimation 

1&1+.+4' 

0.654/ ĝňĺĽĩŇĨŇ 
Biostatistics 

1&1+.+4' 

0.6550 őĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢĽĩŇĨŇĕńŘĬĽŌĚ 
Computer Packages for Advanced Statistical Analysis 

1&1+.+4' 

0.6551 ŏĪėĬŇėĔŅĶıĵŅĔĶĦƢ 
Forecasting Techniques 

1&1+.+4' 

0.6552 ĺŇīňĔŅĶĪŅĚĽĩŇĨŇĪňŗœĴƞŒĝƟıŅĶŅĴŇŏĨŀĶƢ 
Non+parametric Statistical Methods 
 

1&1+.+4' 

0.6553 ĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚĽĩŇĨŇ 
Statistical Quality Control 

1&1+.+4' 

208891 ľńĺĕƟŀıŇŏĻļĪŅĚĽĩŇĨŇĮĶŃĵŋĔĨƢȮȮ 
Special Topics in Applied Statistics  

3&3+0+6' 

(3) ľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ 8 ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭ 
   ĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ 

(4) ľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 
208898 ħŋļġňĬŇıĬīƢȮ 

Doctoral Thesis 
48 

208899 ħŋļġňĬŇıĬīƢȮ 
Doctoral Thesis 

36 

(5) ľĴĺħĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 8 ĬńĔĻŉĔļŅĪňŗĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĔĶŃĭĺĬĺŇĝŅĪňŗ 
   ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěŜŅĽŅĕŅĺŇĝŅŐĬŃĬŜŅ 

ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅ 

ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔŜŅľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮľĸńĔȮħńĚĨƞŀœĮĬňŘ 

  /,ȮŏĸĕȮ1ȮĨńĺŐĶĔȮŐĽħĚĩŉĚȮėĦŃȮŐĸŃĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
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  0,ȮŏĸĕľĸńĔĶƟŀĵȮŐĽħĚĩŉĚȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

  1,ȮŏĸĕľĸńĔĽŇĭȮŐĽħĚĩŉĚȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 

  2,ȮŏĸĕľĸńĔľĬƞĺĵȮŐĽħĚĩŉĚȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ 

3.1.4. ŐįĬĔŅĶĻŉĔļŅ 
3.1.4.1. ŐĭĭȮ1,1  

ĮƖĪňŗ 1 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĴľŅĺŇĪĵŅĸńĵ + 208898 ħŋļġňĬŇıĬīƢ 12 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ   ĬŜŅŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴ

ĔŇěĔĶĶĴĽńĴĴĬŅ 

 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ     

 ĬŜŅŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ

ĽńĴĴĬŅ 

    

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ     

 ĶĺĴ +  ĶĺĴ 12 

ĮƖĪňŗ 2 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

208898 ħŋļġňĬŇıĬīƢ 12 208898 ħŋļġňĬŇıĬīƢ 12 

 ĬŜŅŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ

ĽńĴĴĬŅ 

+  ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ  

 ĶĺĴ 12  ĶĺĴ 12 

ĮƖĪňŗ 3 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

208898 ħŋļġňĬŇıĬīƢ 12  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶ

ĴľŅĺŇĪĵŅĸńĵ 

 

 ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ   ĽŀĭħŋļġňĬŇıĬīƢ  

    ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ  

 ĶĺĴ 12  ĶĺĴ + 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ 48 ȮľĬƞĺĵĔŇĨ 
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3.1.4.2. ŐĭĭȮ2,1 

ĮƖĪňŗ 1 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

0.6871 ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬĕńŘĬĽŌĚ 3 0.6873 ĨńĺŐĭĭŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚ 3 

0.6872 ĺŇīňŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚ  3  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅ 

ĺŇĝŅŏĜıŅŃ 

3 

 ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ   ĬŜŅŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴ

ĔŇěĔĶĶĴĽńĴĴĬŅ 

+ 

    ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ  

 ĶĺĴ 4  ĶĺĴ 4 

ĮƖĪňŗ 2 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

208899 ħŋļġňĬŇıĬīƢ 12 208899 ħŋļġňĬŇıĬīƢ 12 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ   ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ  

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ     

 ĬŜŅŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ

ĽńĴĴĬŅ 

    

 ĶĺĴ 12  ĶĺĴ 12 

ĮƖĪňŗ 3 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

208899 ħŋļġňĬŇıĬīƢ 12  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶ

ĴľŅĺŇĪĵŅĸńĵ 

 

 ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ   ĽŀĭħŋļġňĬŇıĬīƢ  

    ŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ  

 ĶĺĴ 12  ĶĺĴ + 

ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ 48 ȮľĬƞĺĵĔŇĨ 

3.1.5. ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
ȮȮȮĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 

 3,2 ĝŊŗŀȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 
  3,2,1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěŜŅ 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'*ĽĩŅĭńĬ, 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěŜŅĬĺĬ 
įĸĚŅĬ 
ĺŇěńĵĶĺĴ 
&įĸĚŅĬ 
ŒĬĶŃĵŃȮ3Ȯ
ĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀ 
ŏĮƕħľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

1 įĻ,ħĶ,ĳńĪĶŇĬňȮœĨĶĽĩŇĨĵƢ( 

 

ĺĪ,ĭ,Ȯ&ĽĩŇĨŇ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

Ph,D,Ȯ&Biomathematics', Denis DiderotȮůȮȮParis VII 

University, France, 2005 

/3,36 /2,63 7,00 00,73 79&28' 

2 įĻ,ħĶ,ĴŅĬńħĩŋƢȮėŜŅĔŀĚ( 

 

ĺĪ,ĭ,Ȯ&ĽĩŇĨŇ',ȮĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ, 2545 

ĺĪ,Ĵ,Ȯ&ĽĩŇĨŇĮĶŃĵŋĔĨƢ',ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 

ĮĶ,ħ,Ȯ&ĽĩŇĨŇ',ȮĽĩŅĭńĬĭńĦĤŇĨıńĥĬĭĶŇľŅĶĻŅĽĨĶƢ, 2553 

/.,/1 /1,3 7,.. 0.,03 32&12' 

3 įĻ,ħĶ,ĽŋėĬīƢȮĮĶŃĽŇĪīŇśĺńĥĬŏĽĶň( 

 

ĺĪ,ĭ,Ȯ&ĽĩŇĨŇ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2536 
ĺĪ,Ĵ,Ȯ&ĽĩŇĨŇĮĶŃĵŋĔĨƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

Ph,D,Ȯ&Biomathematics',Denis Diderot ůȮȮParis VII 
University, France, 0..2 

/.,/1 7,23 7,.. /7,6 28&/4' 

2 įĻ,ħĶ,ȮĭńĦĤŇĨŅȮıĸńĭŀŇĬĪĶƢ 

 

 

ĺĪ,ĭ,'ĽĩŇĨŇ& , ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 
ĺĪ,Ĵ,&ĽĩŇĨŇĮĶŃĵŋĔĨƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
ĮĶ,ħ,Ȯ&ĽĩŇĨŇ',ȮĽĩŅĭńĬĭńĦĤŇĨıńĥĬĭĶŇľŅĶĻŅĽĨĶƢ, 2559 

19,66 1,/3 9,00 13,5 25&7' 

5 įĻ,ħĶ,ıŇĴįĔŅȮīŅĬŇĬıĚĻƢ ĺĪ,ĭ,&ĽĩŇĨŇ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 
ĺĪ,Ĵ,Ȯ&ĽĩŇĨŇĮĶŃĵŋĔĨƢ',ȮĽĩŅĭńĬĭńĦĤŇĨıńĥĬĭĶŇľŅĶĻŅĽĨĶƢ, 

2544 

ĮĶ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ',ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2554 

00,43 1,/3 /6,.. 1,/3 24&10' 

6 įĻ,ħĶ,ĴŅĬŃĝńĵȮĶŀħĝŊŗĬ ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',ȮĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ, 2545 

ĽĨ,Ĵ,Ȯ&ĽĩŇĨŇ',ȮěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2548 

ĮĶ,ħ,Ȯ&ĽĩŇĨŇ',ȮĽĩŅĭńĬĭńĦĤŇĨıńĥĬĭĶŇľŅĶĻŅĽĨĶƢ, 2553 

00,6 1,/3 /6,.. 4,1 19&5' 

5 įĻ,ħĶ,ĺģŅȮĴŇĬŏĽĬ Ļ,ĭ,Ȯ&ŏĔňĵĶĨŇĬŇĵĴ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0317 
ĺĪ,Ĵ,&ĽĩŇĨŇĮĶŃĵŋĔĨƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

ĺĻ,Ĵ,&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 

2549 

ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴŀŋĨĽŅľĔŅĶ',ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 

2554 

/6,73 1,06 /6,.. 4,1 52&12' 

8 ŀ,ħĶ,ĻŇĶŇĴŅȮĽŋĺĶĶĦ Ļļ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2505 

ĺĪ,Ĵ,Ȯ&ĽĩŇĨŇĮĶŃĵŋĔĨƢ',ȮĽĩŅĭńĬĭńĦĤŇĨıńĥĬĭĶŇľŅĶĻŅĽĨĶƢ, 

2544 

ĮĶ,ħ,Ȯ&ĽĩŇĨŇĮĶŃĵŋĔĨƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮ

ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ, 2556 

 

 

21,57 9,00 10,13 13,5 8&4' 
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Īňŗ ĝŊŗŀ+ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ'*ĽĩŅĭńĬ, 
ĮƖĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěŜŅĬĺĬ 
įĸĚŅĬ 
ĺŇěńĵĶĺĴ 
&įĸĚŅĬ 
ŒĬĶŃĵŃȮ3Ȯ
ĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ ŏĴŊŗŀ 
ŏĮƕħľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

9 Ļ,ħĶ,ĽŜŅĶĺĴȮěĚŏěĶŇĠ ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',ȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ, 

2524 

ĺĪ,Ĵ,Ȯ&ĽĩŇĨŇĮĶŃĵŋĔĨƢ',ȮĽĩŅĭńĬĭńĦĤŇĨıńĥĬĭĶŇľŅĶĻŅĽĨĶƢ, 

2527 

M,A,Ȯ&Mathematics Actuarial Science', Central 
Connecticut State University, U,S,A,, 1994 
Ph,D,Ȯ&Statistics', University of Missouri+Columbia, 

U,S,A,*Ȯ/776 

+ /1,3 + /1,3 34&7' 

10 Ļ,Ĭı,ĦĶĚėƢȮĴĦňĪŀĬ ı,ĭ,ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ0317 

ĺ,ĺ,&ěŇĨŏĺĝĻŅĽĨĶƢ'ȮŐıĪĵĽĳŅȮ0321 
14,47 7,43 15,47 7,43 32&11' 

11 Ļ,ıĠ,ŏĭĠěĸńĔļĦƢȮĴĦňĪŀĬ ı,ĭ,ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ0313 

ĺ,ĺ,&ěŇĨŏĺĝĻŅĽĨĶƢ'ȮŐıĪĵĽĳŅȮ0316 
14,47 7,43 15,47 7,43 32&11' 

/0 Ļ,ıĠ,ŀŇŗĴŒěȮĝŇĨŅıĬŅĶńĔļƢ ı,ĭ,ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ0314 

ĺ,ĺ,&ĶńĚĽňĶńĔļŅŐĸŃĴŃŏĶŖĚĺŇĪĵŅ'ȮŐıĪĵĽĳŅȮ0320 
3,00 19,50 3,00 16,00 63&27' 

ľĴŅĵŏľĨŋȮ8 1,Ȯ(ȮľĴŅĵĩŉĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
   2,ȮŀŅěŅĶĵƢĸŜŅħńĭĪňŗ 1+12ȮėŊŀŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
  3,2,2ȮŀŅěŅĶĵƢıŇŏĻļ 
   ȮȮȮ+œĴƞĴň+ 

4,Ȯ ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ +œĴƞĴň+ 

5,Ȯ ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
 5,1  ėŜŅŀīŇĭŅĵőħĵĵƞŀ 

ľńĺĕƟŀħŋļġňĬŇıĬīƢȮěŃŏĮƦĬľńĺĕƟŀĪŅĚħƟŅĬĽĩŇĨŇĻŅĽĨĶƢĪňŗĬńĔĻŉĔļŅĽĬŒěŐĸŃĪńĬĽĴńĵȮŐĸŃŀĵŌƞŒĬėĺŅĴĽĬŒěĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĽŅĴŅĶĩĻŉĔļŅėƟĬėĺƟŅŏıŇŗĴŏĨŇĴȮŐĔƟœĕĮƤĠľŅȮėŇħĺŇŏėĶŅŃľƢœħƟȮőħĵĽŅĴŅĶĩĬŜŅĪķļġňĴŅĮĶŃĵŋĔĨƢŒĝƟȮľĶŊŀĽĶƟŅĚĪķļġňŒľĴƞȮőħĵĴňĕŀĭŏĕĨ
ĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩĪŜŅŏĽĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħ 
 5,2  įĸĔŅĶŏĶňĵĬĶŌƟ 

  ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĔĶŃĭĺĬĔŅĶĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭȮĽŅĴŅĶĩĪŜŅĺŇěńĵĕńŘĬĽŌĚȮŏĕňĵĬĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀ
įĸĔŅĶĺŇěńĵŏıŊŗŀĬŜŅŏĽĬŀĽŌƞĽńĚėĴœħƟ 
 5,3  ĝƞĺĚŏĺĸŅȮ&ĔŅĶĪŜŅĺŇěńĵ'Ȯ 
  Őĭĭ 1,1 ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ĝńŘĬĮƖĪňŗ 1 ůȮĳŅėĔŅĶĻŉĔļŅĪňŗ 1ȮĝńŘĬĮƖĪňŗ 3  
  Őĭĭ 2,1 ĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ĝńŘĬĮƖĪňŗ 2 ůȮĳŅėĔŅĶĻŉĔļŅĪňŗ 1ȮĝńŘĬĮƖĪňŗ 3  
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 5,4  ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
  Őĭĭ 1,1 ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ    48 ľĬƞĺĵĔŇĨ 
  Őĭĭ 2,1 ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ    36ȮľĬƞĺĵĔŇĨ 
 5,5  ĔŅĶŏĨĶňĵĴĔŅĶ 
 1'ȮĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢĪńŘĚěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 2'ȮĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅ 
 3'ȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėŜŅĮĶŉĔļŅŒĬĔŅĶŏĸŊŀĔľńĺĕƟŀŐĸŃĔĶŃĭĺĬĔŅĶĻŉĔļŅėƟĬėĺƟŅ 
 4'ȮĴňĔŅĶŒľƟįŌƟŏĶňĵĬĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢĨƞŀėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅĽĩŇĨŇĮĶŃĵŋĔĨƢ 
 5'ȮĴňģŅĬĕƟŀĴŌĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚĚŅĬĺŇěńĵŒľƟĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅ 
  6'ȮĴňĔŅĶěńħŀĭĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĪŜŅĺŇěńĵȮŏĝƞĬȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴ Latex ĔŅĶŒĝƟőĮĶŐĔĶĴ R ŏĮƦĬĨƟĬ 
 5,6  ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
 ŏĴŊŗŀĬńĔĻŉĔļŅĪŜŅħŋļġňĬŇıĬīƢŐĸƟĺĨƟŀĚěńħĪŜŅŏĮƦĬĶŌĮŏĸƞĴĪňŗĽĴĭŌĶĦƢĨŅĴĕƟŀĔŜŅľĬħĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮĔŅĶěńħĽŀĭěŃħŜŅŏĬŇĬĔŅĶ
ľĸńĚěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĕŀĚĬńĔĻŉĔļŅŏľŖĬĝŀĭŒľƟĽŀĭœħƟȮĪńŘĚĬňŘĬńĔĻŉĔļŅĨƟŀĚĽƞĚĶŌĮŏĸƞĴħŋļġňĬŇıĬīƢħńĚĔĸƞŅĺŏĽĬŀįƞŅĬ
ĳŅėĺŇĝŅȮłȮŏıŊŗŀŏĽĬŀĝŊŗŀĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢȮŒľƟėĦŃłȮŐĨƞĚĨńŘĚȮőħĵĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢĨƟŀĚŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĔŅĶĻŉĔļŅ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĬńĔĻŉĔļŅěŃĩŌĔĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀőħĵĮŅĔŏĮĸƞŅȮĨƞŀėĦŃĔĶĶĴĔŅĶł
ĔŅĶĨŀĭėŜŅĩŅĴȮŐĸŃěŅĔĶŅĵĸŃŏŀňĵħŒĬħŋļġňĬŇıĬīƢȮĞŉŗĚĨƟŀĚĴňėŋĦĳŅıŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĪŅĚĺŇĝŅĔŅĶ 
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ľĴĺħĪňŗ 4,ȮįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

1,Ȯ ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

ĴňĪńĔļŃĽŊŗŀĽŅĶŐĸŃĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬ +ȮĴňĶŅĵĺŇĝŅĪňŗĬńĔĻŉĔļŅĨƟŀĚĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴȮŒľƟĪŋĔėĬĴňĽƞĺĬ
ĶƞĺĴŒĬĔŅĶĪŜŅĶŅĵĚŅĬȮŐĸŃĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬŏıŊŗŀŏĮƦĬĔŅĶ
İƗĔĬńĔĻŉĔļŅŒľƟĶŌƟěńĔĔŅĶĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴĶŌƟěńĔĶńĭĲƤĚėĺŅĴėŇħŏľŖĬ
ĕŀĚįŌƟŀŊŗĬ 
+ȮĴňĶŃĭĭŏıŊŗŀĽŊŗŀĽŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŒĬľĴŌƞĬńĔĻŉĔļŅȮ
ľĶŊŀĭŋėėĸĳŅĵĬŀĔĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟĪňŗ
ĪńĬĽĴńĵȮĔŅĶŏįĵŐıĶƞȮĔŅĶĩŅĴĨŀĭȮŐĸŃĔŅĶŐĸĔŏĮĸňŗĵĬ
ėĺŅĴĶŌƟ 

 

ĴňĪńĻĬėĨŇŒĬĔŅĶıńĥĬŅĨĬŏŀĚŐĸŃŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ +ȮĨƟŀĚĴňĔŅĶĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅœħƟĽŊĭėƟĬĕƟŀĴŌĸĶĺĭĶĺĴ
ėĺŅĴĶŌƟĪňŗĬŀĔŏľĬŊŀěŅĔĪňŗœħƟĬŜŅŏĽĬŀŒĬĝńŘĬŏĶňĵĬȮŐĸŃŏįĵŐıĶƞ
ėĺŅĴĶŌƟĪňŗœħƟĶŃľĺƞŅĚĬńĔĻŉĔļŅħƟĺĵĔńĬȮľĶŊŀŒľƟĔńĭįŌƟĽĬŒě
ĳŅĵĬŀĔ 

 

ĴňėĺŅĴĔĸƟŅŐĽħĚėĺŅĴėŇħŏľŖĬȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ +ȮĴňĔŅĶĴŀĭľĴŅĵĶŅĵĚŅĬŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮ
ŐĸŃĬŜŅŏĽĬŀŒĬĝńŘĬŏĶňĵĬ 

2,Ȯ ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 

 2,1 ėŋĦīĶĶĴěĶŇĵīĶĶĴ 
  2,1,1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

&1'ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
&2'ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶ
ŐĸŃĽńĚėĴ 
&3'ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ 
&4'ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

2,1,2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
&1'ȮĽŀħŐĪĶĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮőħĵŒľƟįŌƟĽŀĬŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħňŒĬĔŅĶ
ĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĬńĔĽĩŇĨŇ 
&2'ȮĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵőħĵŏĬƟĬĔŅĶŏĕƟŅŏĶňĵĬŒľƟĨĶĚŏĺĸŅȮŐĨƞĚĔŅĵŒľƟŏľĴŅŃĽĴĔńĭĔŅĸŏĪĻŃȮĴň
ĽńĴĴŅėŅĶĺŃȮŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮěĶŇĵīĶĶĴĪňŗĳŅėĺŇĝŅȮľĶŊŀȮėĦŃȮľĶŊŀȮĴľŅĺŇĪĵŅĸńĵěńħ
ĕŉŘĬŏŀĚ 
&3'ȮěńħŀĭĶĴŐĸŃĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĶŌƟěńĔĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸħƟĺĵľĸńĔĺŇĝŅĔŅĶĮĶŅĻěŅĔŀėĨŇŒĬĔŅĶĽĶŋĮįĸȮœĴƞ
ĭŇħŏĭŊŀĬĔŅĶĬŅŏĽĬŀįĸĽĶŋĮŏıŊŗŀŒľƟŏĕƟŅŒěėĺŅĴľĴŅĵįŇħ 



 

 

 

21 

  2,1,3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
&1'ȮĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗĴŀĭľĴŅĵȮĶŅĵĚŅĬȮŐĸŃĔŅĶėƟĬėĺƟŅȮĨĶĺěĽŀĭĔŅĶŀƟŅĚŀŇĚȮĪňŗĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶ
ěŅĔĶŅĵĚŅĬȮħŋļġňĬŇıĬīƢȮŐĸŃĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵĕŀĚĬńĔĻŉĔļŅ 
&2'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽńĚŏĔĨėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĔŅĶĨĶĚĨƞŀŏĺĸŅŒĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬŐĸŃ
ĔŅĶĽƞĚĚŅĬȮĽńĚŏĔĨĸńĔļĦŃĔŅĶŐĨƞĚĔŅĵȮĔŇĶŇĵŅĴŅĶĵŅĪĪňŗŏľĴŅŃĽĴȮĨĶĺěĽŀĭěŜŅĬĺĬėĶńŘĚĕŀĚĔŅĶĪŜŅĪŋěĶŇĨ
ŒĬĔŅĶĽŀĭ 

 2,2 ėĺŅĴĶŌƟ 
  2,2,1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 

&1'ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
&2'ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 
&3'ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
&4'ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

  2,2,2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
&1'ȮŒĝƟįŌƟĽŀĬĪňŗĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬĪķļġňȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħ
ĪňŗŏĮƦĬĶŅĔģŅĬĕŀĚĽĩŇĨŇĻŅĽĨĶƢ 
&2'ȮĴňĔŅĶĽŀħŐĪĶĔŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵŐĸŃŏĔňŗĵĺĕƟŀĚĔńĭŏĬŊŘŀľŅĕŀĚĶŅĵĺŇĝŅ 

  2,2,3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
&1'ȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮĔŅĶĪħĽŀĭĺńħėĺŅĴĶŌƟőħĵŒĝƟĕƟŀĽŀĭ 
&2'ȮĮĶŃŏĴŇĬěŅĔĔŅĶŒľƟĬńĔĻŉĔļŅĴŅĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅħŋļġňĬŇıĬīƢȮĨƞŀėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶ 
&3'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭħŋļġňĬŇıĬīƢ 

 2,3 ĪńĔļŃĪŅĚĮƤĠĠŅ 
  2,3,1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

&1'ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
&2'ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
&3'ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

  2,3,2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
&1'ȮŒĝƟĺŇīňĔŅĶĽŀĬŐĸŃĔŅĶĪŜŅĺŇěńĵħƟĺĵĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
&2'ȮĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅĴňĔŅĶėƟĬėĺƟŅȮĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃıńĥĬŅŀĚėƢėĺŅĴĶŌƟ
ŒľĴƞĪŅĚĽĩŇĨŇŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 
&3'ȮİƗĔİĬŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĽńĚŏėĶŅŃľƢŐĸŃĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŏıŊŗŀŒľƟŏĔŇħėĺŅĴėŇħĶŇŏĶŇŗĴȮŐĸŃĽŅĴŅĶĩĬŜŅœĮ
ĮĶŃĵŋĔĨƢŒĝƟĔńĭĻŅĽĨĶƢŀŊŗĬŕœħƟ 
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  2,3,3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
&1'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚĕŀĚĬńĔĻŉĔļŅȮŏĝƞĬȮĮĶŃŏĴŇĬěŅĔĔŅĶŒľƟėŜŅĮĶŉĔļŅȮĺŇĝŅĔŅĶĪŅĚĽĩŇĨŇȮĔŅĶ
ŀĳŇĮĶŅĵĔĸŋƞĴȮĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬŒĬĝńŘĬŏĶňĵĬȮĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĔŅĶĨńħĽŇĬŒěŐĔƟĮƤĠľŅĕŀĚĬńĔĻŉĔļŅ
ŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚŕ 
&2'ȮĮĶŃŏĴŇĬěŅĔěŜŅĬĺĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀȮĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĕŀĚĬńĔĻŉĔļŅ 

 2,4 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
  2,4,1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

&1'ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
&2'ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕ
ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
&3'ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

  2,4,2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
&1'ȮĴňőėĶĚĔŅĶŒľƟėŜŅĮĶŉĔļŅĪŅĚĽĩŇĨŇŏıŊŗŀĔŅĶĺŇěńĵŐĔƞŀŅěŅĶĵƢȮŏěƟŅľĬƟŅĪňŗŐĸŃĬńĔĻŉĔļŅȮĪňŗĪŜŅĮƤĠľŅıŇŏĻļŐĸŃ
ħŋļġňĬŇıĬīƢȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĴňőŀĔŅĽĶńĭĶŌƟĮƤĠľŅȮĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃŏıŇŗĴĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŀŊŗĬ 
&2'ȮĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅœĮėƟĬėĺƟŅȮĪŜŅĶŅĵĚŅĬŏĮƦĬĔĸŋƞĴŐĸŃĴň
ĔĶŃĭĺĬĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅȮŏıŊŗŀĮĶŃŏĴŇĬĨĬŏŀĚȮŐĸŃŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 
&3'ȮĴňĶŅĵĺŇĝŅĪňŗŏĬƟĬĔŅĶĺŇěńĵŒĬľńĺĕƟŀĪŅĚĽĩŇĨŇĪňŗŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅėŇħľńĺĕƟŀȮĔŅĶĺŇěńĵħƟĺĵĨĬŏŀĚȮĳŅĵŒĨƟ
ĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸŃĴňĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŐĸŃ-ľĶŊŀįĸĔŅĶĺŇěńĵĨƞŀĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĪŅĚĽĩŇĨŇ 
&4'ȮĴňĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢĪňŗŏĮƦĬįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵĬŀĔ 

  2,4,3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
&1'ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀįĸŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬŒľƟėŜŅĮĶŉĔļŅŐĸĔŏĮĸňŗĵĬĮĶŃĽĭĔŅĶĦƢȮĔŅĶŒľƟėŜŅĮĶŉĔļŅ
ĶŃľĺƞŅĚŏıŊŗŀĶƞĺĴĝńŘĬŐĸŃŀŅěŅĶĵƢįŌƟėĺĭėŋĴ 
&2'ȮĮĶŃŏĴŇĬěŅĔįĸĔŅĶĽŀĭħŋļġňĬŇıĬīƢŐĸŃĕƟŀŏĽĬŀŐĬŃěŅĔėĦŃĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢĪńŘĚĳŅĵŒĬŐĸŃ
ĬŀĔĴľŅĺŇĪĵŅĸńĵ 

 2,5 ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
  2,5,1 įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

&1'ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵň
ĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
&2'ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
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&3'ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀŀĵƞŅĚ
ŏľĴŅŃĽĴ 

  2,5,2 ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕĔŅĶĽŊŗŀĽŅĶ 
   ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

&1'ȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅĪňŗĴňĪńŘĚĳŅėĪķļġňȮĳŅėĮĢŇĭńĨŇȮĔŅĶėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮŐĸŃĔĶĦňĻŉĔļŅ
ĪňŗĴňėĺŅĴĞńĭĞƟŀĬȮőħĵŒĝƟėŀĴıŇĺŏĨŀĶƢŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏľĴŅŃĽĴȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃėĺŅĴŏĕƟŅŒěĪŅĚħƟŅĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŒľƟĴŅĔĵŇŗĚĕŉŘĬ 
&2'ȮěńħŒľƟĴňĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚįŌƟĽŀĬĔńĭįŌƟŏĶňĵĬȮőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶľĸŅĔľĸŅĵ
ĶŌĮŐĭĭŐĸŃĺŇīňĔŅĶȮŏĝƞĬȮĔŅĶĽƞĚŐĸŃĴŀĭľĴŅĵĚŅĬįƞŅĬĪŅĚȮěħľĴŅĵŀňŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚĳŅėĺŇĝŅȮŏŀĔĽŅĶ
ĮĶŃĔŀĭĔŅĶĽŀĬŐĸŃĽŊŗŀĔŅĶĽŀĬĨƞŅĚŕȮĬŜŅŏĽĬŀįƞŅĬĪŅĚĶŃĭĭŏėĶŊŀĕƞŅĵŀŇĬŏĪŀĶƢŏĬŖĨȮŏĮƦĬĨƟĬ 
&3'ȮěńħŒľƟĴňĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶĪŜŅħŋļġňĬŇıĬīƢŏıŊŗŀİƗĔİĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶ  

  2,5,3 ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕĔŅĶĽŊŗŀĽŅĶ 
   ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

&1'ȮĮĶŃŏĴŇĬěŅĔĶŌĮŐĭĭĺŇīňĔŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĔŅĶĬŅŏĽĬŀĚŅĬĪňŗĴŀĭľĴŅĵĶŅĵĚŅĬȮŐĸŃĔŅĶĶŅĵĚŅĬ
ėĺŅĴĔƟŅĺľĬƟŅĕŀĚħŋļġňĬŇıĬīƢ 
&2'ȮĮĶŃŏĴŇĬěŅĔěŜŅĬĺĬĶŅĵĺŇĝŅĪňŗŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
&3'ȮĮĶŃŏĴŇĬěŅĔěŜŅĬĺĬįĸĚŅĬĺŇěńĵĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭ 
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3,ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞĔĶŃĭĺĬĺŇĝŅȮ&Curriculum mapping' 

ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ 
 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1,1 1,2 1,3 1,4 2,1 2,2 2,3 2,4 3,1 3,2 3,3 4,1 4,2 4,3 5,1 5,2 5,3 
0.6871 ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬĕńŘĬĽŌĚ 

&Advanced Probability Theory' 
 ¹   ·  ·  ·  ·   ·  ·  

0.6872 ĺŇīňŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚȮ 
&Advanced Statistical Methods' 

 ¹   ·  ·  ·  ·   ·  ·  

0.6873 ĨńĺŐĭĭŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚ 
&Advanced Statistical Model' 

 ¹   ·  ·  ·  ·   ·  ·  

0.651/ ĺŇīňĔŅĶĨńħĽŇĬŒěĪŅĚĽĩŇĨŇ 
&Statistical Decision Method' 

 ·   ¶ ¶   ¶ ¶ ¶  ¶    ¶ 

0.6512 ĔŅĶĽŜŅĶĺěĨńĺŀĵƞŅĚ 
&Sample Survey' 

¹    ¶ ¶ ¶ ¶ ¶ ¶ ¶  ¶  ¶ ¶  

0.6515 ĺŇīňŏĝŇĚĽĩŇĨŇĕŀĚĕƟŀĴŌĸŏĝŇĚĔĸŋƞĴ 
&Statistical Methods of Categorical Data' 

 ¶   ¶ ¶ ¶  ¶ ¶ ¶ ¶  ¶  ¶ ¶ 

0.6527 ĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅ 
&Simulation' 

 ¶   ¶ ¶   ¶ ¶ ¶   ¶ ¶ ¶ ¶ 

0.6531 ĽĩŇĨŇĮĶŃĝŅĔĶ 
&Demographic Statistics' 

¶ ¶   ¶ ¶   ¶ ¶ ¶ ¶  ¶ ¶ ¶ ¶ 

0.6535 ĔŅĶĮĶŃĴŅĦĽĩŇĨŇĪŅĚĮĶŃĝŅĔĶ 
&Demographic Estimation' 

¶ ¶   ¶ ¶   ¶ ¶ ¶ ¶  ¶ ¶ ¶ ¶ 

0.654/ ĝňĺĽĩŇĨŇ 
&Biostatistics' 

¶ ¶   ¶ ¶  ¶ ¶ ¶ ¶ ¶  ¶ ¶ ¶ ¶ 
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ĔĶŃĭĺĬĺŇĝŅ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ ėĺŅĴĶŌƟ 
 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1,1 1,2 1,3 1,4 2,1 2,2 2,3 2,4 3,1 3,2 3,3 4,1 4,2 4,3 5,1 5,2 5,3 
0.6550 őĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢĽĩŇĨŇĕńŘĬĽŌĚ 

&Computer Packages for Advanced Statistical 
Analysis' 

¶ ¶   ¶ ¶   ¶ ¶ ¶ ¶  ¶ ¶ ¶ ¶ 

0.6551 ŏĪėĬŇėĔŅĶıĵŅĔĶĦƢ 
&Forecasting Techniques' 

¶ ¶   ¶ ¶ ¶ ¶ ¶ ¶ ¶   ¶ ¶ ¶ ¶ 

0.6552 ĺŇīňĔŅĶĪŅĚĽĩŇĨŇĪňŗœĴƞŒĝƟıŅĶŅĴŇŏĨŀĶƢ 
&Non+parametric Statistical Methods' 

¶ ¶   ¶ ¶  ¶ ¶ ¶ ¶ ¶  ¶ ¶ ¶ ¶ 

0.6553 ĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚĽĩŇĨŇ 
&Statistical Quality Control' 

 ¶ ¶  ¶ ¶ ¶ ¶ ¶ ¶   ¶ ¶ ¶ ¶ ¶ 

0.6691 ľńĺĕƟŀıŇŏĻļĪŅĚĽĩŇĨŇĮĶŃĵŋĔĨƢ 
&Special Topics in Applied Statistics' 

 ¹   ·  ·  ·  · ·    ·  

0.6898 ħŋļġňĬŇıĬīƢȮ 
&Doctoral Thesis' 

· · · · · · · · · · · · · · · · · 

0.6899 ħŋļġňĬŇıĬīƢȮ 
&Doctoral Thesis' 

· · · · · · · · · · · · · · · · · 

·ȮȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔ    ¹ȮȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ
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įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 
 1,1 ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
 1,2 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚ
ŀĚėƢĔĶŐĸŃĽńĚėĴ 
 1,3 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ 
 1,4 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 
ħƟŅĬėĺŅĴĶŌƟ 
 2,1 ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
 2,2 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 
 2,3 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
 2,4 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
 3,1 ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
 3,2 ĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
 3,3 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
 4,1 ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 
 4,2 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕ
ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
 4,3 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 5,1 ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵň
ĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
 5,2 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
 5,3 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀŀĵƞŅĚ
ŏľĴŅŃĽĴ  
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ľĴĺħĪňŗ 5,ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
1, ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬ 
 ŒĝƟĶŃĭĭŀńĔļĶĸŜŅħńĭĕńŘĬŐĸŃėƞŅĸŜŅħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵŐĭƞĚĔŅĶ
ĔŜŅľĬħŀńĔļĶĸŜŅħńĭĕńŘĬŏĮƦĬ 3 ĔĸŋƞĴȮėŊŀȮŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬȮŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬȮŐĸŃŀńĔļĶ
ĸŜŅħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸ 

(1) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
   ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ ėƞŅĸŜŅħńĭĕńŘĬ 
    A ħňŏĵňŗĵĴ  &excellent'Ȯ  4,00  
    B)Ȯ ħňĴŅĔ  &very good'Ȯ  3,50  
    B   ħň  &good'Ȯ   3,00  
    C)Ȯ ħňıŀŒĝƟ  &fairly good'Ȯ  2,50  
    C   ıŀŒĝƟ  &fair'Ȯ   2,00  
    D)Ȯ ŀƞŀĬ  &poor'Ȯ   1,50  
    D   ŀƞŀĬĴŅĔ  &very poor'Ȯ  1,00  
    F   ĨĔ  &failed'Ȯ   0,00  

(2) ŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
ŀńĔļĶĸŜŅħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 

    S  ŏĮƦĬĪňŗıŀŒě  &satisfactory'Ȯ 
    U  œĴƞŏĮƦĬĪňŗıŀŒě &unsatisfactory'Ȯ 
  &3'ȮŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĮĶŃŏĴŇĬįĸľĶŊŀĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮŒľƟĔŜŅľĬħȮħńĚĬňŘ 
   ŀńĔļĶĸŜŅħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
    I  ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ    &incomplete'Ȯ 
    P  ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ  &in progress'Ȯ 
    V  ŏĕƟŅĶƞĺĴĻŉĔļŅ    &visiting'Ȯ 
    W  ĩŀĬĔĶŃĭĺĬĺŇĝŅ    &withdrawn'Ȯ 
    T  ħŋļġňĬŇıĬīƢȮĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħŜŅŏĬŇĬĔŅĶ &thesis in progress'Ȯ 
  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅĽĩŇĨŇĮĶŃĵŋĔĨƢȮĬńĔĻŉĔļŅěŃĨƟŀĚœħƟėƞŅĸŜŅħńĭĕńŘĬœĴƞĨŗŜŅĔĺƞŅ C ľĶŊŀ S ĴŇĜŃĬńŘĬ
ěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘŜŅŀňĔ 
  ĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸŜŅħńĭĕńŘĬ S ľĶŊŀ U œħƟŐĔƞĔĶŃĭĺĬĺŇĝŅȮ0.6676ȮŐĸŃ
0.6677 

2, ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
 2,1 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
   ŹȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅ 
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1, ĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěŜŅĽŅĕŅĺŇĝŅĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬȮȮ
ĔŅĶĽŀĬŒľƟŏĮƦĬœĮĨŅĴŏĬŊŘŀľŅŐĸŃĺŇīňĔŅĶĪňŗĔŜŅľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅ 

2, ĴňėĦŃĔĶĶĴĔŅĶľĶŊŀĪňĴįŌƟĽŀĬĶƞĺĴȮıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĕƟŀĽŀĭŒĬĔŅĶĺńħįĸĔŅĶ
ŏĶňĵĬĶŌƟĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅ 

3, ĴňĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭőħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭ 
4, ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŒľƟėŃŐĬĬ-ĸŜŅħńĭĕńŘĬȮőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶłȮľĶŊŀĔĶĶĴĔŅĶ
ĮĶŃěŜŅĳŅėĺŇĝŅȮŐĸŃĔĶĶĴĔŅĶĭĶŇľŅĶĮĶŃěŜŅėĦŃ 

5, ĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅ 
   ŹȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶ 

1, ĴňĔŅĶĨŇħĨŅĴĽńĴķĪīŇįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮŒĬľĸńĔĽŌĨĶĺƞŅŏĮƦĬœĮĨŅĴŐįĬĔŅĶĻŉĔļŅ
ŐĸŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅĳŅĵŒĬŏĺĸŅĕŀĚľĸńĔĽŌĨĶ 

2, ĴňĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬěŅĔĬńĔĻŉĔļŅȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

 2,2 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
1, ĴňĔŅĶĽŜŅĶĺěĔŅĶœħƟĚŅĬĪŜŅŐĸŃĔŅĶĪŜŅĚŅĬĨĶĚĽŅĕŅŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶľĶŊŀĽĩŅĭńĬ-
ŀĚėƢĔĶĪňŗŏĮƦĬĪňŗĵŀĴĶńĭĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻ 

2,ȮĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔŕ 5 ĮƖőħĵįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟĽŀĬȮĭńĦĤŇĨȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

3,ȮĴňĔŅĶĮĶŃŏĴŇĬĭńĦĤŇĨőħĵįŌƟŒĝƟĭńĦĤŇĨ 

3, ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶŐĭĭ 1,1  

1,ȮĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&Qualifying Examination'Ȯ 
2,ȮĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
3,ȮĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4,ȮĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĪŜŅ

ĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀĞńĔĩŅĴœħƟ 
5,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟŏįĵŐıĶƞŒĬ

ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb 
of Science őħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġň
ĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

6,ȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚ
ĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĕńŘĬĽŌĚŀĬŋĮĶŇĠĠŅľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ2550  
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ľĸńĔĽŌĨĶŐĭĭ 2,1Ȯ 
1,ȮĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&Qualifying examination'Ȯ 
2,ȮĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
3,ȮĻŉĔļŅĔĶŃĭĺĬĺŇĝŅŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
4,ȮĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅ 3,00 ŐĸŃėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵŒĬĽŅĕŅĺŇĝŅ

ŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅ 3,00  
5,ȮĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬŜŅŏĽĬŀįĸĔŅĶĪŜŅ

ĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀĞńĔĩŅĴœħƟ 
6,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬ

ĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science 
őħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

7,ȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚ
ĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĕńŘĬĽŌĚŀĬŋĮĶŇĠĠŅľĶŊŀ
ĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ2550 
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ľĴĺħĪňŗ 6,ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

1, ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
&1' ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃĨĸŀħěĬ
ŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

&2' ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴ
ĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

2, ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
 2,1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
&1' ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴ
ĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

&2' ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 2,2 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕ 
&1'ȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 

&2'ȮĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 

&3'ȮĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬ
ĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗ 7,ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

1, ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ 

¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ěŜŅĬĺĬŀĵƞŅĚĬƟŀĵ 3 ėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨŜŅŐľĬƞĚ
ĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭ
ĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵ 3 
ĶŅĵĔŅĶŒĬĶŀĭ 5 ĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵ 1 ĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨŜŅŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴň
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶ
ŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŀĵƞŅĚĬƟŀĵ 3 
ĶŅĵĔŅĶŒĬĶŀĭ 5 ĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵ 1ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔ 5 ĮƖȮőħĵĬŜŅėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇĭńĦĤŇĨŒľĴƞįŌƟŒĝƟĭńĦĤŇĨŐĸŃ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěĽńĚėĴŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĴŅĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 

2, ĭńĦĤŇĨ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟĭńĦĤŇĨ
őħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĬƟŀĵ 5 
ħƟŅĬėŊŀ      1'ȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ 2'ȮħƟŅĬėĺŅĴĶŌƟ 3'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ4'ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 5'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

¶ ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ľĸńĔĽŌĨĶŐĭĭ 1,1 įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĵŀĴĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, 
Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science őħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃ
ŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
ľĸńĔĽŌĨĶŐĭĭ 2,1 įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science őħĵĴňĝŊŗŀĕŀĚĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮŐĸŃŏĽĬŀįĸĚŅĬħŋļġň
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ĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚ
ĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

3, ĬńĔĻŉĔļŅ 

¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴőħĵĔŜŅľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟĽŀħėĸƟŀĚ
ĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴıĶƟŀĴŒĬĔŅĶŏĶňĵĬ
ŐĸŃĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮŏĽĶŇĴĽĶƟŅĚ
ėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽŅĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗ 21  

¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮőħĵŀŅěŅĶĵƢ
ěŃĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮ&Office Hours'ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶ
ěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬ 

4. ŀŅěŅĶĵƢ 

¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬĪħĽŀĭ
ėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅ 

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢŐĸŃ
ĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬ 

5. ľĸńĔĽŌĨĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 

¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚĺŇĝŅĔŅĶ-
ĺŇĝŅĝňıĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇ 

¶ ĴňĶŃĭĭ-ĔĶŃĭĺĬĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀħŋļġňĬŇıĬīƢȮĺŇĪĵŅĬŇıĬīƢ 

¶ ĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠŒĬ
ĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮ&Ĵėŀ,3 ŐĸŃĴėŀ,4'Ȯ 

¶ ĴňĶŃĭĭ-ĔĶŃĭĺĬĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮĺŇĪĵŅĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀȮĔŜŅĔńĭȮĨŇħĨŅĴŒĬĔŅĶ
ĪŜŅħŋļġňĬŇıĬīƢȮĺŇĪĵŅĬŇıĬīƢȮĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 
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¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŜŅĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮ&Ĵėŀ,5 Ĵėŀ,
6 ŐĸŃĴėŀ,7'Ȯ 

6. ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

¶ ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ
ŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮŀŋĮĔĶĦƢȮ
ŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮŀĵƞŅĚŏıňĵĚıŀŐĸŃŏľĴŅŃĽĴĨƞŀĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃ
ĬŜŅįĸĔŅĶĽŜŅĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 

7,Ȯ ĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators'Ȯ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗ 1 ĮƖĪňŗ 2 ĮƖĪňŗ 3 ĮƖĪňŗ 4 ĮƖĪňŗ 5 
/,ȮĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬ
ĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃ 2 ėĶńŘĚȮ
őħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮ
ĶƟŀĵĸŃ 80 ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 

x x x x x 

0,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭĴėŀ,2 ĪňŗĽŀħėĸƟŀĚ
ĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĽŅĕŅ-ĽŅĕŅĺŇĝŅ 

 

x x x x x 

1,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,3 ŐĸŃĴėŀ,
4 ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟ
ėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

 

x x x x x 

4,ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃ
ĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ
ĨŅĴŐĭĭĴėŀ,5 ŐĸŃĴėŀ,6 ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħ
ĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬȮľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ 

 

x x x x x 

5,ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭ
Ĵėŀ,7 ĳŅĵŒĬ 60 ĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

 

x x x x x 

6,ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶ
ŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬĴėŀ,3 ŐĸŃĴėŀ,4 &ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵ
ĶƟŀĵĸŃ 25 ĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖ
ĔŅĶĻŉĔļŅ 

 

x x x x x 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗ 1 ĮƖĪňŗ 2 ĮƖĪňŗ 3 ĮƖĪňŗ 4 ĮƖĪňŗ 5 
7,ȮĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶ
ĽŀĬȮľĶŊŀĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬ
ĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬĴėŀ,7 ĮƖĪňŗŐĸƟĺ 

 

 x x x x 

8,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭ
ėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

 

x x x x x 

9,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚ
ĺŇĝŅĔŅĶŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

 

x x x x x 

10,ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭ
ĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃ 
50 ĨƞŀĮƖȮ 

 

N-A N-A N-A N-A N-A 

11,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴň
ĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,51 ěŅĔėŃŐĬĬ
ŏĨŖĴ 5,0  

 

  x x x 

12,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞŏĜĸňŗĵ
œĴƞĬƟŀĵĔĺƞŅ 3,51 ěŅĔėŃŐĬĬŏĨŖĴ 5,0  

 

   x x 

ĶĺĴĨńĺĭƞĚĝňŘȮ&ĕƟŀ'ȮŒĬŐĨƞĸŃĮƖ 8 9 10 11 11 
ĨńĺĭƞĚĝňŘĭńĚėńĭȮ&ĕƟŀĪňŗ'Ȯ 1 +5 1 +5 1 +5 1 +5 1 +5 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴȮ&ĕƟŀ'Ȯ 7 8 8 9 9 
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ľĴĺħĪňŗ 8,ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
1,Ȯ ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1,1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢȮŏıŊŗŀľŅěŋħŀƞŀĬ
ŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭ 
XȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
XȮĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴĔńĭ
ĬŇĽŇĨŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 1,2 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
XȮŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶŒĝƟ
ĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

2, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
  XȮĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
  XȮĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

3,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
 ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖȮĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 őħĵ
ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬȮĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬȮĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚěŅĔ
ĴľŅĺŇĪĵŅĸńĵ 

4,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 
 ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ-ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮ
ĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5,6,7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴȮ
ŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅŐĸŃĬŜŅœĮĽŌƞĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶĨƞŀœĮȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ĬńŘĬěŃĔĶŃĪŜŅĪŋĔŕ 5 ĮƖĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ  
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ĳŅėįĬĺĔ 1 

ėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ 

0.6871ȮȮĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬĕńŘĬĽŌĚȮ&Advanced Probability Theory'ȮȮȮ 3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĔŅĶĺńħėĺŅĴĬƞŅěŃŏĮƦĬȮėĺŅĴĬƞŅěŃŏĮƦĬŐĭĭĴňŏĚŊŗŀĬœĕŐĸŃėĺŅĴŏĮƦĬŀŇĽĶŃȮĨńĺŐĮĶĽŋƞĴŐĸŃĽĴĭńĨŇȮĔŅĶŐěĔ
ŐěĚŏĝŇĚĽĩŇĨŇŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĔŅĶŐěĔŐěĚŏĝŇĚŏĽƟĬĔŜŅĔńĭȮĔŅĶĽĶƟŅĚĔŅĶŐěĔŐěĚįĽĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

Probability measure, conditional probabilities and independence, random variables and 
their properties, statistical distributions and their applications, asymptotic distribution, construct 
mixed distributions and their applications 

0.6872ȮȮĺŇīňŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚȮ&Advanced Statistical Methods'ȮȮȮ 3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœĴƞĴň 

ĺŇīňŏĝŇĚĽĩŇĨŇŒĬĔŅĶĺŇěńĵȮĽĩŇĨŇŏĝŇĚıĶĶĦĬŅȮĨńĺŐĭĭŏĝŇĚĽĩŇĨŇŐĸŃĔŅĶŀĬŋĴŅĬȮĽĩŇĨŇœĴƞŀŇĚıŅĶŅĴŇŏĨŀĶƢȮĽĩŇĨŇ
ĺŇŏėĶŅŃľƢŀĳŇĴŅĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶĺŇŏėĶŅŃľƢŐĭĭŏĭĽƢ 

Statistical methods in research, descriptive statistics, statistical models and inference, 
nonparametric statistics, meta+analysis statistics, applications of Bayesian analysis 

0.6873ȮȮĨńĺŐĭĭŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚȮ&Advanced Statistical Model'ȮȮȮȮȮ 3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯ0.6872  

ľĸńĔĔŅĶĕŀĚĨńĺŐĭĭŏĝŇĚŏĽƟĬȮĨńĺŐĭĭĔŅĶĩħĩŀĵŏĝŇĚŏĽƟĬŐĸŃœĴƞŏĮƦĬŏĝŇĚŏĽƟĬȮĨńĺŐĭĭĔŅĶŀĵŌƞĶŀħȮĨńĺŐĭĭĨńĺ
ŐĮĶıľŋȮĨńĺŐĭĭŏĲƚĬĽŋƞĴȮĨńĺŐĭĭŀĬŋĔĶĴŏĺĸŅȮ 

Concept of linear model, linear and nonlinear regression model, survival model, 
multivariate model, stochastic model, time series model 

208731  ĺŇīňĔŅĶĨńħĽŇĬŒěĪŅĚĽĩŇĨŇȮ&Statistical Decision Method'ȮȮȮȮ    3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

 ĸŌĔőĞƞĴŅĶƢėŀĲȮőėĶĚĽĶƟŅĚĕŀĚĮƤĠľŅĔŅĶĨńħĽŇĬŒěȮĔŅĶĨńħĽŇĬŒěĳŅĵŒĨƟėĺŅĴœĴƞŐĬƞĬŀĬȮĔŅĶĨńħĽŇĬŒěĳŅĵŒĨƟ
ĲƤĚĔƢĝńĬėĺŅĴıŀŒěėŅħľĺńĚȮĔŅĶĨńħĽŇĬŒěĳŅĵŒĨƟĽŅĶĽĬŏĪĻȮĔŅĶĨńħĽŇĬŒěĳŅĵŒĨƟĕƟŀĴŌĸĨńĺŀĵƞŅĚȮĔŅĶĺŇŏėĶŅŃľƢŐĭĭŏĭĽƢȮ
ĔŅĶĨńħĽŇĬŒěŏĝŇĚĸŜŅħńĭ 
   Markov chain, structure of the decision problem, decision under uncertainty, decision under 
expected utility function, decision under information, decision under sample information, BayesŲȮ
analysis, sequential decision 

208734ȮȮĔŅĶĽŜŅĶĺěĨńĺŀĵƞŅĚȮ&Sample Survey'    3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
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 ĔŅĶěŜŅŐĬĔĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮĶŃŏĭňĵĭĺŇīňĺŇěńĵŏĝŇĚĽŜŅĶĺěȮĔŅĶĽĶƟŅĚŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮ ĔŅĶ
ŏĸŊŀĔĨńĺŀĵƞŅĚőħĵŒĝƟŐĸŃœĴƞŒĝƟėĺŅĴĬƞŅěŃŏĮƦĬȮĔŅĶĮĶŃĴŅĦėƞŅĵŀħĶĺĴȮėƞŅŏĜĸňŗĵȮȮȮȮĽńħĽƞĺĬȮŐĸŃŀńĨĶŅĽƞĺĬȮŐįĬŐĭĭ
ĨńĺŀĵƞŅĚŐĸŃĔŅĶĮĶŃĴŅĦėƞŅȮĔŅĶŏĸŊŀĔĨńĺŀĵƞŅĚŏĝŇĚĽŋƞĴŀĵƞŅĚĚƞŅĵȮȮȮĔŅĶŏĸŊŀĔĨńĺŀĵƞŅĚŀĵƞŅĚĴňĶŃĭĭȮĔŅĶŏĸŊŀĔĨńĺŀĵƞŅĚŏĝŇĚ
ĽŋƞĴŐĭĭŐĭƞĚĝńŘĬĳŌĴŇȮĔŅĶŏĸŊŀĔĨńĺŀĵƞŅĚŏĝŇĚĽŋƞĴŐĭĭŐĭƞĚĔĸŋƞĴȮĔŅĶŏĸŊŀĔĨńĺŀĵƞŅĚőħĵŒĝƟėĺŅĴĬƞŅěŃŏĮƦĬĪňŗœĴƞŏĪƞŅĔńĬȮĔŅĶ
ĮĶŃĴŅĦėƞŅħƟĺĵŀńĨĶŅĽƞĺĬŐĸŃĔŅĶĩħĩŀĵȮėĺŅĴėĸŅħŏėĸŊŗŀĬĪňŗœĴƞœħƟŏĔŇħěŅĔĔŅĶŏĸŊŀĔĨńĺŀĵƞŅĚȮĔĶĦňĻŉĔļŅĚŅĬ
ĳŅėĽĬŅĴ 
 Classification of investigations, survey research methodology, instrument construction for 
data collection, probability and nonprobability samplings, estimation for total, mean, proportion and 
ratio, sample design and estimation, simple random sampling, systematic sampling, stratified random 
sampling, cluster random sampling, unequal probability sampling, ratio and regression estimation, 
nonsampling errors, case study of field work 

208737  ĺŇīňŏĝŇĚĽĩŇĨŇĕŀĚĕƟŀĴŌĸŏĝŇĚĔĸŋƞĴȮ&Statistical Methods of Categorical Data'  3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯ0.65/0ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

 ĔŅĶĺŇŏėĶŅŃľƢĔŅĶĽĴĬńĵȮĨńĺŐĭĭĪňŗĽŜŅėńĠĽŜŅľĶńĭĕƟŀĴŌĸŏĝŇĚĔĸŋƞĴȮĨńĺŐĭĭőĸěŇĪȮĨńĺŐĭĭőıĶĭŇĪŐĸŃĨńĺŐĭĭ
ėŀĴıĸŇŏĴĬĪŅĶňĸŀĔ+ĸŀĔȮĨńĺŐĭĭĸŀĔĸŇŏĬňĵĶƢȮĔĶĦňıŇŏĻļĽŜŅľĶńĭĨńĺŐĭĭĸŀĔĸŇŏĬňĵĶƢȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵőĮĶŐĔĶĴ
ĽŜŅŏĶŖěĶŌĮĪŅĚĽĩŇĨŇȮĪķļġňĔŅĶĮĶŃĴŅĦėƞŅĽŜŅľĶńĭĨńĺŐĭĭıŅĶŅŏĴĨĶŇĔ 
   Correspondence analysis, important models for categorical data, logit models, probit and 
complimentary log+log models, loglinear models, special cases for Loglinear model, data analysis 
with statistical package, estimate theory for parametric models 
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208749  ĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅȮ&Simulation'    3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯ208740 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
  ĪĭĪĺĬĴőĬėĨŇĕŀĚĔŅĶĺŇěńĵħŜŅŏĬŇĬĚŅĬȮ ĶŌĮŐĭĭŐĸŃőėĶĚĽĶƟŅĚĕŀĚĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅĪŅĚĽĩŇĨŇĽŜŅľĶńĭĔŅĶ
ěŜŅĸŀĚŐĭĭĮƤĠľŅȮŏĪėĬŇėĴŀĬĨŇėŀĶƢőĸȮĔŅĶŀŀĔŐĭĭŐĸŃĺŅĚŐįĬĔŅĶĪħĸŀĚŒĬĔŅĶěŜŅĸŀĚŐĭĭĮƤĠľŅ 

 Review concepts of operational research, models and structure of simulation, simulation 
process, statistical techniques for simulation, Monte Carlo method, experimental design in simulation 

208753  ĽĩŇĨŇĮĶŃĝŅĔĶȮ&Demographic Statistics'    3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

 ĭĪĬŜŅŏĔňŗĵĺĔńĭĮĶŃĝŅĔĶĻŅĽĨĶƢȮŐľĸƞĚĕƟŀĴŌĸĮĶŃĝŅĔĶȮŏĪėĬŇėĪŅĚĽĩŇĨŇŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃĝŅĔĶȮȮȮȮȮȮȮȮȮĔŅĶ
ĮĶŃĴŅĦėƞŅŐĸŃĔŅĶėŅħĔŅĶĦƢĮĶŃĝŅĔĶ 

 Introduction to demography, sources of demographic data, statistical techniques of 
demographic analysis, population estimation and projection 

208757 ȮĔŅĶĮĶŃĴŅĦĽĩŇĨŇĪŅĚĮĶŃĝŅĔĶȮ&Demographic Estimation'    3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯ208753   

 ŐĬĺėŇħıŊŘĬģŅĬĔŅĶĮĶŃĴŅĦĽĩŇĨŇĪŅĚĮĶŃĝŅĔĶȮĨńĺŐĭĭĪŅĚĮĶŃĝŅĔĶȮĔŅĶĮĶńĭŐĔƟĕƟŀĴŌĸȮĔŅĶĮĶŃĴŅĦ
ıŅĶŅĴŇŏĨŀĶƢĪŅĚĮĶŃĝŅĔĶȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĴĪĶŇĔĞƢȮĔŅĶėŅħĮĶŃĴŅĦĮĶŃĝŅĔĶȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĽĩŇĨŇĪŅĚĮĶŃĝŅĔĶȮ
ŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬĔńĭĕƟŀĴŌĸěĶŇĚ 

 Basic concept of demographic estimation, population models, data adjustments, estimation 
of demographic parameters, analysis of population projection matrix, application to demographic 
statistics, practice on real data 

208761  ĝňĺĽĩŇĨŇȮ&Biostatistics'    3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

 ŐĬĺėŇħıŊŘĬģŅĬŐĸŃĬŇĵŅĴŒĬĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĽŋĕĳŅıŐĸŃĔŅĶŏĮĶňĵĭŏĪňĵĭĕƟŀĴŌĸȮ2 ĔĸŋƞĴȮĔŅĶ
ĮĶŃŏĴŇĬėĺŅĴĽńĴıńĬīƢĶƞĺĴȮ ĸńĔļĦŃĔŅĶħŜŅŏĬŇĬĔŅĶŏıŇŗĴŏĨŇĴŒĬĚŅĬĺŇěńĵĪŅħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĽŋĕĳŅıȮ ĔŅĶĔŜŅľĬħĕĬŅħ
ĨńĺŀĵƞŅĚŐĸŃĔŜŅĸńĚĔŅĶĪħĽŀĭȮĔŅĶĮĶŃĵŋĔĨƢĝňĺĽĩŇĨŇŒĬĚŅĬĺŇěńĵĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĽŋĕĳŅı 

 Basic concepts and definitions in health science research, comparing two groups of data, 
evaluation of associations, additional activities in health science research, determination of sample 
size and power of the test, application of biostatistics in health 

208772ȮȮőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢĽĩŇĨŇĕńŘĬĽŌĚ    3&3+0+6' 
   &Computer Packages for Advanced Statistical Analysis' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯ208738 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
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 ĔŅĶěńħħŜŅŏĬŇĬĔŅĶŐĲƚĴĕƟŀĴŌĸȮĔŅĶěńħĔŅĶĕƟŀĴŌĸŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢȮĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸĽĩŇĨŇĕńŘĬĽŌĚȮĔĶĦňĻŉĔļŅ 

 File manipulation, data management for analysis, use of computer packages for advanced 
statistical data analysis, case study 

208773  ŏĪėĬŇėĔŅĶıĵŅĔĶĦƢȮ&Forecasting Techniques'    3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

 ėĺŅĴėŇħıŊŘĬģŅĬĔŅĶıĵŅĔĶĦƢȮĔŅĶĩħĩŀĵŏĝŇĚŏĽƟĬŀĵƞŅĚĚƞŅĵȮĔŅĶĩħĩŀĵŏĝŇĚŏĽƟĬŐĭĭıľŋėŌĦȮĔŅĶĩħĩŀĵœĴƞ
ŏĝŇĚŏĽƟĬȮĔŅĶĺŇŏėĶŅŃľƢĽľĽńĴıńĬīƢȮŏĪėĬŇėĔŅĶĪŜŅŒľƟŏĶňĵĭȮĨńĺŐĭĭŀĬŋĔĶĴŏĺĸŅȮĔŅĶĮĶŃĴŅĦŐĸŃĔŅĶıĵŅĔĶĦƢĨńĺŐĭĭȮ
ĮĶŃĵŋĔĨƢĔŅĶĺŇŏėĶŅŃľƢħƟĺĵőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮȮȮ 

 Basic idea of forecasting, simple linear regression, multiple linear regression, nonlinear 
regression, correlation analysis, smoothing technique, time series models, estimation and forecasting 
of the model, analysis application by using computer packages 

208774  ĺŇīňĔŅĶĪŅĚĽĩŇĨŇĪňŗœĴƞŒĝƟıŅĶŅĴŇŏĨŀĶƢȮ&Non+parametric Statistical Methods'  3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

 ĔŅĶŒĝƟĔŅĶĪħĽŀĭĪŅĚĽĩŇĨŇŒĬĚŅĬĺŇěńĵŐĸŃĔŅĶŏĸŊŀĔŒĝƟĔŅĶĪħĸŀĚĪŅĚĽĩŇĨŇĪňŗŏľĴŅŃĽĴȮĔĶĦňĨńĺŀĵƞŅĚĔĸŋƞĴ
ŏħňĵĺȮĔĶĦňĨńĺŀĵƞŅĚĽŀĚĔĸŋƞĴĪňŗĽńĴıńĬīƢĔńĬȮĔĶĦňĨńĺŀĵƞŅĚĽŀĚĔĸŋƞĴĪňŗŀŇĽĶŃĔńĬȮĔĶĦňĨńĺŀĵƞŅĚľĸŅĵĔĸŋƞĴĪňŗĽńĴıńĬīƢĔńĬȮĔĶĦň
ĨńĺŀĵƞŅĚľĸŅĵĔĸŋƞĴĪňŗŀŇĽĶŃĔńĬȮĔŅĶĺńħĽľĽńĴıńĬīƢŐĸŃĔŅĶĪħĽŀĭĬńĵĽŜŅėńĠ 

  The use of statistical tests in research and choosing an appropriate statistical tests, the one+
sample case, the case of two related samples, the case of two independent samples, measure of 
correlation and their test of significance 

208775 ȮĔŅĶėĺĭėŋĴėŋĦĳŅıŏĝŇĚĽĩŇĨŇȮ&Statistical Quality Control'    3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

 ĔŅĶěńħĔŅĶħƟŅĬėŋĦĳŅıȮŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶȮŐįĬĔŅĶŏĸŊŀĔĨńĺŀĵƞŅĚŏıŊŗŀĔŅĶĵŀĴĶńĭȮ
ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽŅĴŅĶĩĕŀĚĔĶŃĭĺĬĔŅĶȮĔŅĶĨńħĽŇĬŒěħƟŅĬėŋĦĳŅıŒĬĭŅĚĴŋĴĴŀĚĪŅĚŏĻĶļģĻŅĽĨĶƢȮĔĶĦňĻŉĔļŅ 

 Quality management, tools for process improvement, acceptance sampling plans, process 
capability analysis, some economic aspect of quality decisions, case study 

0.6691ȮȮľńĺĕƟŀıŇŏĻļĪŅĚĽĩŇĨŇĮĶŃĵŋĔĨƢȮ&Special Topics in Applied StatisticsȮ' 3&3+0+6' 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ĔŅĶĬŜŅŏĽĬŀľńĺĕƟŀıŇŏĻļěŅĔľńĺĕƟŀĪňŗĬƞŅĽĬŒěŒĬĮƤěěŋĭńĬĕŀĚĺŇīňŏĝŇĚĽĩŇĨŇĕńŘĬĽŌĚĞŉŗĚŏĮƦĬıŊŘĬģŅĬĽŜŅľĶńĭĔŅĶĪŜŅ
ħŋļġňĬŇıĬīƢŒĬŐĬĺĔĺƟŅĚŐĸŃĸŉĔ 

Presentation of special topics from current interest in advanced statistical methods which 
are the bases for the doctoral dissertation in both horizontal and vertical aspects, 
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208898 ħŋļġňĬŇıĬīƢȮ&Doctoral Thesis' 48 ľĬƞĺĵĔŇĨ 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœħƟĶńĭĔŅĶŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇ 
   ľńĺĕƟŀőėĶĚĶƞŅĚ 
   Approved proposalȮor concurrent to Thesis proposal 

208899 ħŋļġňĬŇıĬīƢȮ&Doctoral Thesis'Ȯ 36 ľĬƞĺĵĔŇĨ 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮœħƟĶńĭĔŅĶŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇ 
   ľńĺĕƟŀőėĶĚĶƞŅĚ 
 Approved proposalȮor concurrent to Thesis proposalȮ  
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ĳŅėįĬĺĔ 2 ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĶƞŅĚľĸńĔĽŌĨĶ
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ĳŅėįĬĺĔȮ3 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢ 

 
įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĳńĪĶŇĬňȮœĨĶĽĩŇĨĵƢ 

1. ĚŅĬĺŇěńĵ 

1.1 ĶŃħńĭĬŅĬŅĝŅĨŇ 

1.1.1 ȮįĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Longlalerng K,, Sonsuwan N,, Traisathit P,, et al,ȮCross+cultural adaptation and psychometric 

properties of the SRBD+pediatric sleep questionnaire for obese Thai children with obstructive 
sleep apnea,ȮSleep Medicine.Ȯ2019, 53,Ȯ45+50, 

2. Rankantha A, Chitapanarux I, Traisathit P,ȮRisk patterns of lung cancer mortality in northern 
Thailand,ȮBMC Public Health,Ȯ2018 Sep 24;18&1'81138,Ȯdoi8Ȯ10,1186-s12889+018+6025+1,Ȯ
PubMed PMID8Ȯ30249219; PubMed Central PMCID8ȮPMC6154807, 

3. Prasing W,, Mekki C,, Traisathit P,, et al,ȮGenotyping of BCL11A and HBS1L+MYB single 

nucleotide polymorphisms in +̡thalassemia-HbE and homozygous HbE subjects with low 

and high levels of HbF,ȮWalailak J Sci& Tech,Ȯ2018, 15, 627+636, 
4. Traisathit P,, Delory T,, Ngo+Giang+Huong N,, et al,ȮBrief Report8AIDS+Defining Events and 

Deaths in HIV+Infected Children and Adolescents on Antiretrovirals8ȮA 14+Year Study in 
Thailand,ȮJ Acquir Immune DeficSyndr,Ȯ2018, 77, 17+22, 

5. Chitapanarux I,, Charoentum C,, Traisathit P,ȮNedaplatin8Ȯa new paradigm in nasopharyngeal 
cancer,ȮAnn Nasopharynx Cancer. 2018, 2810,doi8Ȯ10,21037-anpc,2018,06,01 

6. Chitapanarux I, TharatornTungkasamit T,Traisathit P, et al,ȮRandomized control trial of 
BenzydamineHCl versus Sodium bicarbonate for prophylaxis of concurrent chemoradiation+
induced oral mucositis,ȮSupportive Care in Cancer,2018, 26, 879+886,  

7. Chitapanarux I,, Nobnop W,, Traisathit P,, et al,ȮThe outcome of the first 100 nasopharyngeal 
cancer patients in thailand treated by helical tomotherapy,ȮRadiology and Oncology,Ȯ2017 
Apr 21,Ȯdoi8Ȯhttps8--doi,org-10,1515-raon+2017+0017, 

8. Juntaping K, Chittawatanarat K,Traisathit P, et al,ȮRelationship between Height+Weight 
Difference Index and Body+Fat Percentage Estimated by Bioelectrical Impedance Analysis in 
Thai Adults, ȮThe Scientific World Journal, Ȯ2017 Jun 11, Ȯdoi8Ȯ
https8--doi,org-10,1155-2017-7258607, 

https://doi.org/10.1515/raon-2017-0017
https://doi.org/10.1155/2017/7258607
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9. Chitapanarux I,, Nobnop W,, Traisathit P,, et al,ȮDosimetric comparison of helical 
tomotherapy using different techniques, simultaneous integrated boost and sequential boost 
for craniospinal irradiation8Ȯa single institution experience,ȮJournal of Radiotherapy in Practice,Ȯ
2017 Feb 5,Ȯdoi810,1017-S1460396917000103, 

10. Chitapanarux I,, Traisathit P,,Komolmalai N,, et al,ȮTen+year outcome of different treatment 
modalities for squamous cell carcinoma of oral cavity,ȮAsian Pacific Journal of Cancer 
Prevention,Ȯ2017, 18, 1919ů1924, 

11. Maneewong J,, Maneeton B,,Traisathit P,, et al,ȮDelirium after a traumatic brain injury8Ȯ
predictors and symptom patterns,ȮNeuropsychiatrDisTreat,Ȯ2017, 13, 459+465,Ȯ 

12. Thongsak N,, Chitapanarux I,, Traisathit P,, et al,ȮSpatial and Temporal Analyses of Cervical 
Cancer Patients in Upper Northern Thailand,ȮAsian Pac J Cancer Prev,Ȯ2016, 17, 5011+5017, 

13. Chitapanarux I,, Pisprasert V,, Traisathit P,, et al,ȮRandomized study of nutritional status and 
treatment toxicities of oral arginine, glutamine, and Omega+3 fatty acids during concurrent 
chemoradiotherapy for head and neck cancer patients,ȮFunctional Foods in Health and 
Disease,Ȯ2016, 6, 121+132, 

14. Jourdain G,, Ngo+Giang+Huong N,, Traisathit P,, et al,ȮPrevention of mother+to+child 
transmission of hepatitis B virus, a phase III, placebo+controlled, double+blind, randomized 
clinical trial to assess the efficacy and safety of a short course of tenofovirdisoproxilfumarate 
in women with hepatitis B virus eantigen,ȮBMC Infectious Diseases,Ȯ2016, 16, 393, 

15. Prasitwattanaseree S,, Pornprasert S,, TraisathitȮP,, et al,Risk factors of malnutrition among 
Karen children in Chiang Mai, Thailand,ȮOpen Journal of Statistics,Ȯ2016, 6, 756+765, 

16. Chitapanarux I,, Chomprasert K,, Nobnaop W,, Wanwilairat S,, Tharavichitkul E,, Jakrabhandu 
S,, Onchan W,, Traisathit P,, Van Gestel D,ȮA dosimetric comparison of two+phase adaptive 
intensity+modulated radiotherapy for locally advanced nasopharyngeal cancer,ȮJournal of 
Radiation Research,Ȯ2015, 56, 529+538,Ȯ 

17. Chitapanarux I,, Tharavichitkul E,, Nobnop W,, Wanwilairat S,, Vongtama R,, Traisathit P,ȮA 
comparative planning study of step+and+shoot IMRT versus helical tomotherapy for whole+
pelvis irradiation in cervical cancer,ȮJournal of Radiation Research,Ȯ2015, 56, 539+545,Ȯ 

18. Lallemant M,, Le Coeur S,, Sirirungsi W,, Cressey TR,, Ngo+Giang+Huong N,, Traisathit P,, et al,Ȯ
PHPT+5 study investigators,ȮRandomized noninferiority trial of two maternal single+dose 
nevirapine+sparing regimens to prevent perinatal HIV in Thailand &PHPT+5',ȮAIDS,Ȯ2015, 29, 
2497+2507,  

19. Prasing W,, Odawara T,, Traisathit P,, Yamashiro Y,, Hattori Y,, Pornprasert S,ȮAnalysis of the 

Xmn1+G ɹ  polymorphism in +̡thalassemia-hemoglobin E &HbE'Ȯand homozygous HbE 
patients with low and high levels of HbF,Int J Lab Hematol, 2015, 37, 25+28,Ȯ 

http://www.ncbi.nlm.nih.gov/pubmed/25043956
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20. Riyaten P,, Salvadori N,, Traisathit P,, Ngo+Giang+Huong N,, Cressey TR,, Leenasirimakul P,, et 
al,ȮNew+onset Diabetes and Antiretroviral Treatments in HIV+infected Adults in Thailand,Ȯ
Journal of Acquire Immune Deficiency Syndromes,Ȯ2015, 69, 453+459,Ȯ 

21. Sripan P,, Le Coeur S,, Amzal B,, Ingsrisawang L,, Traisathit P,, Ngo+Giang+Huong N,, et al,Ȯ
Modeling of In+Utero and Intra+Partum Transmissions to Evaluate the Efficacy of Interventions 
for the Prevention of Perinatal HIV, ȮPLoS One, 2015, 10&5',e0126647, Ȯdoi, 
10,1371-journal,pone,0126647,ȮeCollection 2015, 

22. Suaysod R,, Ngo+Giang+Huong N,, Salvadori N,, Cressey TR,, Kanjanavanit S,, Techakunakorn 
P,, Krikajornkitti S,, Srirojana S,, Laomanit L,, ChalermpantmetagulS,,Lallemant M,*ȮJcȮAĄspȮ
S,, McIntosh K,, Traisathit P,, Jourdain G,ȮTreatment Failure in HIV+Infected Children on 
Second+line Protease Inhibitor+Based Antiretroviral Therapy,ȮClinical Infectious Diseases,Ȯ2015, 
61, 95+101,Ȯ 

23. Tharavichitkul E,, Prasitwattanaseree S,, Traisathit P,, Thipmate C,, Chakrabandhu S,, Klunklin 
P,, Onchan W,, Galalae RM,, Chitapanarux I,ȮAdjuvant External Beam Radiotherapy ± 
Brachytherapy in Endometrial Cancer, A Retrospective Study from Faculty of Medicine, Chiang 
Mai University,ȮJournal of Cancer Therapy,Ȯ2015, 6, 115+121, 

1.1.2 įĸĚŅĬĨňıŇĴıƢĭĪėĺŅĴĜĭńĭŏĨŖĴŒĬĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Kawilapat S,,Traisathit P, A Comparison of Competing Risk Analysis to Study the Risk Factors 

of Loss to Follow+up in HIV+Infected Children on Antiretroviral Therapy,ȮINTERNATIONAL 
CONFERENCE ON APPLIED STATISTICS &ICAS'Ȯ2018, 26+28 October 2018*Ȯp,6+9,Ȯ&Oral 
presentation', 

2. Muangmool T,, Nechba A,, Traisathit P,, et al,ȮA Time Series Model to Predict the Number 
of People per Day Calling for an Appointment for HIV Counseling and Testing,ȮINTERNATIONAL 
CONFERENCE ON APPLIED STATISTICS &ICAS'Ȯ2018, 26+28 October 2018*Ȯp,73+76,Ȯ&Oral 
presentation', 

3. Pateekhum C,, Nechba A,, Traisathit P,, et al,ȮFactors Associated with Agreement on 
Discriminatory Statements toward People Living with HIV in Participants Presenting for HIV 
Testing in Chiang Mai, Thailand,ȮINTERNATIONAL CONFERENCE ON APPLIED STATISTICS &ICAS'Ȯ
2018, 26+28 October 2018*Ȯp,18+24,Ȯ&Oral presentation', 

4. Juntaping, K,, Chittawatanarat, K,, Traisathit P,, et al,New Criterion of Height Weight 
Difference Index for Screening Obesity Status for Adults in Thailand,ȮInternational Conference 
on Information Technology and Statistics, Bangkok, Thailand on 24 +Ȯ25 March 2016, p,22+31, 
&Oral presentation', 
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1.2 ĶŃħńĭĝŅĨŇ 

1,2,1ȮįĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇ 

œĴƞĴň 

1,2,2ȮįĸĚŅĬĨňıŇĴıƢĭĪėĺŅĴĜĭńĭŏĨŖĴŒĬĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇ 

1. Nimitkiatklai K,, Chitapanarux I,, Prasitwattanaseree S,,Traisathit P, et al,ȮAssociation between 
Sociodemographic and Clinical Characteristics and Quality of Life in Patients with Cervical 
Cancer Treated by Chemotherapy and Radiotherapy,ȮThe 21 Annual Meeting in Mathematics 
&AMM 2016'ȮAnnual Pure and Applied Mathematics Conference 2016 &APAM 2016', PP 93+
101, 
 

įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĴŅĬńħĩŋƢȮėŜŅĔŀĚ 

1. ĚŅĬĺŇěńĵ 

1.1 ĶŃħńĭĬŅĬŅĝŅĨŇ 

1.1.1 ȮįĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Chaito T,Ȯand Khamkong M,ȮA Modified Box and Cox Power Transformation to Determine 
the Standardized Precipitation Index,ȮSongklanakarin Journal of Science and Technology, 
2018, 40, 867+877, 

2. Khamkong M, Parameter Estimation Method for the Two Parameter Gamma Distribution 
Based on Transformation,ȮInternational Journal of Applied Engineering Research, 2018, 13, 
1261+1264, 

3. Khamkong M,, Bookkamana P,, Shin, Y,, and Park, J,ȮS,ȮModelling Extreme Rainfall in 
Northern Thailand with Estimated Missing Values,ȮChiang Mai Journal of Science, 2017, 44, 
1792 +1804, 

4. Khamkong M,, and Bookkamana P,ȮDevelopment of Statistical Models for Maximum Daily 
Rainfall in Upper Northern Region of Thailand,ȮChiang Mai Journal of Science, 2015, 42, 
1044+1053,ȮȮ 

5. Khamkong M,, and Siripanich P,ȮAlternative Tests for the Poisson Distribution,ȮChiang Mai 
Journal of Science, 2015, 42, 774 +782, 

1.1.2 įĸĚŅĬĨňıŇĴıƢĭĪėĺŅĴĜĭńĭŏĨŖĴŒĬĶŅĵĚŅĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

1. Jaithun M,ȮandȮKhamkong M, 2017,ȮOptimal Parameter Estimation for ZeroůInflated Gamma 
Distributions with Application to Rainfall Data of Yom River in Northern Thailand,ȮProceedings 
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of the 6th IMT+GT International Conference on Mathematics, Statistics, and their Applications 
&ICMSA2017',Ȯ4+7 December 2017,ȮMalaysia, 050021+1+6, 

2. Jaithun M,, Khamkong M, and Bookkamana P,Ȯ2016,ȮZero ůȮInflated Gamma Distribution with 
Application to Rainfall Data of Yom River in Northern Thailand,ȮProceedings of International 
Conference on Applied Statistics 2016, 13 ůȮ15 July 2016, Phuket, Thailand, O+228+232, 

1.2 ĶŃħńĭĝŅĨŇ 

1.2.1 ȮįĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇ 

1. ĻŋĔĸĶńĨĬƢȮĭŋĦĵĵŅĨĶŅ,ȮĽŋĺŇĝŅȮŏĔļĴĽŋĺĶĶĦƢ, ĺĸŅĽŇĬňȮĴŌĸŀŅĴŅĨĵƢ, ĔĬĔŀĶȮŏŀŊŘŀŏĔļĴĽŇĬ,ȮĳŅĦŋĺńĥĬƢȮŐĵƟĴĽĔŋĸ,Ȯ
ĻŇĶŇıĶȮŏıňĵĶĽŋĕĴĦň, ĮĶŇĺĶĶĨȮıŌĸŏıŇŗĴ,ĝńĵĔĶȮģŇĨŇĠŅĦıĶ,ȮĝŌĝŅĨŇȮĔĴĸŏĸŇĻ, ĔńĸĵŅȮŏěŊŀěńĬĪĶƢ, ŏěļġŅȮěŇĺŅĔŅ
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