
 

 

 
 
 
 

ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 
ĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ 

(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇȮ-ȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı.Ļ. 2566) 
 
 
 
 
 
 
 
 
 
 
 
 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵ 
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ėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 
 
 
 
 
 
 
 

ľĸńĔĽŌĨĶĪňŗĕŀĮĶńĭĮĶŋĚĬňŘœħƟįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅȮĮĶŃěņėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢȮŒĬĔŅĶĮĶŃĝŋĴŏĺňĵĬıŇěŅĶĦŅŏĮƦĬĔĶĦňıŇŏĻļȮŏĴŊŗŀĺńĬĪňŗȮ7ȮŏħŊŀĬĴŇĩŋĬŅĵĬȮı,Ļ,0343 
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ĽŅĶĭńĠ 
 

  ľĬƟŅ 
ľĴĺħĪňŗȮ/Ȯ:  ĕƟŀĴŌĸĪńŗĺœĮ  
 1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 1 
 0. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 1 
 1. ĝŊŗŀŐĕĬĚĺŇĝŅŏıŊŗŀĭńĬĪŉĔŒĬȮTranscript 1 
 2. ěņĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ 1 
 3. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 1 
 4. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 0 
 5. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 0 
 6. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ 0 
 7. ĝŊŗŀȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 1 
 1.. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 3 
 1/. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 3 
 10. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ-ľĸńĔĽŌĨĶŀŊŗĬ 

ĕŀĚĽĩŅĭńĬ 
7 

ľĴĺħĪňŗȮ0Ȯ:  ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ  
 1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 8 
 0, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 8 
 1. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 11 
ľĴĺħĪňŗȮ1Ȯ:  ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ  
 1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 12 
 2. ĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 12 
 3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 16 
 4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 45 
 5. ĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 45 
ľĴĺħĪňŗȮ2Ȯ:  įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ  
 /, ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 48 
 2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 49 
 3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 

ěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅ &Curriculum Mapping) 
51 

ľĴĺħĪňŗȮ3Ȯ:  ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ  
 /, ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬ 56 
 2. ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 57 
 3. ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 57 
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ĽŅĶĭńĠ &Ĩƞŀ' 
 

  ľĬƟŅ 
ľĴĺħĪňŗȮ4Ȯ:  ĔŅĶıńĥĬŅėĦŅěŅĶĵƢ  
 /, ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞ 60 
 2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 60 
ľĴĺħĪňŗȮ5Ȯ:  ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ  
 /, ĔŅĶĔņĔńĭĴŅĨĶģŅĬ 61 
 2. ĭńĦĤŇĨ 61 
 3. ĬńĔĻŉĔļŅ 62 
 4. ŀŅěŅĶĵƢ 63 
 5. ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 63 
 6. ĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 63 
 7. ĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ (Key Performance Indicators) 64 
ľĴĺħĪňŗȮ6Ȯ:  ĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ  
 /, ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 66 
 2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 66 
 3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 66 
 4. ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 66 
ĳŅėįĬĺĔ   
 /, ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ 67 
 2. ėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 73 
 3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢ 75 
 4. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚ 115 
 5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŅĶĻŉĔļŅŏħŇĴ 

ĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
130 

 6. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 136 
 5, ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇś 

ĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮ
ľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,033. 

158 

 6, ĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬŐĭĭȮ
ĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮ
ĕŀĚĬńĔĻŉĔļŅĭńĦĤŇĨĻŉĔļŅ 

161 

    

  



ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ 

ĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇȮ-ȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0344) 
 
 
ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ   : ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
 ŐĸŃėĦŃĺŇĪĵŅĻŅĽĨĶƢȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢ 

ľĴĺħĪňŗȮ1 ĕƟŀĴŌĸĪńŗĺœĮ 
1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵ 8 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ (ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ) 
ĳŅļŅŀńĚĔķļ 8Ȯ Doctor of Philosophy Program in Mathematics (International Program) 

 

2. ĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅȮ 
 ĳŅļŅœĪĵ : ĝŊŗŀŏĨŖĴ  ĮĶńĝĠŅħŋļġňĭńĦĤŇĨ  (ėĦŇĨĻŅĽĨĶƢ) 
  :ȮȮȮ ĝŊŗŀĵƞŀ   ĮĶ,ħ, (ėĦŇĨĻŅĽĨĶƢ) 
 ĳŅļŅŀńĚĔķļ :ȮȮȮȮȮĝŊŗŀŏĨŖĴ  Doctor of Philosophy  (Mathematics) 
  :     ĝŊŗŀĵƞŀ   Ph.D. (Mathematics) 
 

3. ĝŊŗŀŐĕĬĚĺŇĝŅŏıŊŗŀĭńĬĪŉĔŒĬȮTranscript  
ůœĴƞĴň- 
 

4. ěņĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ  
ŐĭĭȮ/,/ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ   48  ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ/,0ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72  ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ0,/ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ 48  ľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ0,0ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ 74  ľĬƞĺĵĔŇĨȮ 

 

5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
 5,/Ȯ ĶŌĮŐĭĭȮ 
 ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮŐĸŃȮ0,/ 

 ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔ ľĸńĔĽŌĨĶȮ1ȮĮƖȮŐĸŃŒĝƟŏĺĸŅĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬ 4ȮĮƖĔŅĶĻŉĔļŅȮ 

 ľĸńĔĽŌĨĶȮŐĭĭȮ/,0ȮŐĸŃȮ0,0 
 ŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅŏŀĔ ľĸńĔĽŌĨĶȮ4ȮĮƖȮŐĸŃŒĝƟŏĺĸŅĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬ 6ȮĮƖĔŅĶĻŉĔļŅȮ 

 3,0 ĮĶŃŏĳĪľĸńĔĽŌĨĶ 
 XȮ ĺŇĝŅĔŅĶ    
 ÄȮ ĺŇĝŅĝňı 
 ÄȮ ĮĢŇĭńĨŇĔŅĶ 
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 5.3  ĳŅļŅĪňŗŒĝƟȮ 
ÄȮ ĳŅļŅœĪĵȮ 
XȮ ĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&ĳŅļŅŀńĚĔķļ' 

 5,4  ĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
 Ä ĬńĔĻŉĔļŅœĪĵȮ 
 ÄȮ ĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ 
 XȮ ĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 

5.5 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 
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ĶŀĭėŀĭŐĸŃėĶŀĭėĸŋĴŏıŊŗŀŏĮƦĬĔĶŀĭŒĬĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĮĶŃŏĪĻŒľƟŏěĶŇĠĔƟŅĺľĬƟŅŀĵƞŅĚĴńŗĬėĚȮĴńŗĚėńŗĚȮ
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ŏĮƦĬĻŌĬĵƢĔĸŅĚĔŅĶıńĥĬŅŵȮŐĸŃĵŉħľĸńĔĔŅĶŏěĶŇĠŏĨŇĭőĬĪŅĚŏĻĶļģĔŇěĪňŗĸħėĺŅĴŏľĸŊŗŀĴĸŘņŐĸŃĕńĭŏėĸŊŗŀĬĔŅĶ
ŏěĶŇĠŏĨŇĭőĨěŅĔĔŅĶŏıŇŗĴįĸįĸŇĨȮĳŅıĔŅĶįĸŇĨĭĬģŅĬĔŅĶŒĝƟĳŌĴŇĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴȮĔŅĶıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮȮ
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őħĵĴňŐĬĺĪŅĚĔŅĶıńĥĬŅĪňŗĽņėńĠĮĶŃĔŀĭħƟĺĵĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬŐĸŃĬŀĔľƟŀĚŏĶňĵĬĪňŗĽŀħŐĪĶĔ
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ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶħņĶĚĝňĺŇĨŀĵƞŅĚĴňėŋĦėƞŅȮŐĸŃĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĴňŀĵŌƞŒľƟĨŀĭĽĬŀĚĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŏĪėőĬőĸĵňŐĭĭĔƟŅĺĔĶŃőħħȮ 
  ĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵĨŅĴŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ/1Ȯ&ı,Ļ,0344-035.'Ȯ
ŐĸŃŐįĬĔŅĶĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,034.-0357ȮĨƞŅĚĴŋƞĚĽĶƟŅĚĮƤěěńĵŏıŊŗŀŏĔŊŘŀľĬŋĬĔŅĶıńĥĬŅĮĶŃŏĪĻœĮŒĬĪŇĻĪŅĚ
ŏħňĵĺĔńĬőħĵĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ4ȮĮĶŃĔŅĶȮȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮȮ
ĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ)ȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ, 0346ȮȮŏĮƦĬĔŅĶĔŅĶıńĥĬŅĪĶńıĵŅĔĶĴĬŋļĵƢĕŀĚ
ĮĶŃŏĪĻȮȮĽƞĚŏĽĶŇĴĔŅĶŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĕŀĚĭńĦĤŇĨŒľƟĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĪŅĚėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢŒĝƟ
ĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮœħƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮħƟĺĵėĺŅĴĪňŗŏĮƦĬĺŇĝŅĪňŗŏĬƟĬĔĶŃĭĺĬĔŅĶėŇħĪňŗŒĝƟŏľĨŋŐĸŃįĸȮěŉĚĪņŒľƟ
ėĦŇĨĻŅĽĨĶƢŏĮƦĬĮƤěěńĵĽņėńĠĪňŗĽŅĴŅĶĩĬņėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴ ŏıŊŗŀĔŅĶ
ıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴȮŏĮƦĬĔŅĶĵĔĶŃħńĭėŋĦĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶŒĬ
ĨĸŅħŐĶĚĚŅĬŐĸŃĪńĔļŃĪňŗěņŏĮƦĬĨƞŀĔŅĶħņĶĚĝňĺŇĨŒĬĻĨĺĶĶļĪňŗȮ0/ȮĔƞŀŒľƟŏĔŇħėĺŅĴĴńŗĚėĚĪŅĚŏĻĶļģĔŇěįƞŅĬĔŅĶ
ŒĝƟĬĺńĨĔĶĶĴȮȮŏĪėőĬőĸĵňȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 
   ħƟĺĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔŒĬĮƤěěŋĭńĬĪňŗĨƟŀĚŏįĝŇĠĔńĭĮƤĠľŅŒľĠƞŒĬľĸŅĵħƟŅĬĪńŘĚĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĕŀĚĽĳŅĺŃŀŅĔŅĻŐĸŃőĸĔĶƟŀĬȮȮİŋƙĬĸŃŀŀĚȮPM 2.5 ĔŅĶŐıĶƞĶŃĭŅħĕŀĚőėĺŇħ19 ŐĸŃőĶėŀŋĭńĨŇŒľĴƞȮȮĮƤĠľŅ
ŀŋĪĔĳńĵŐĸŃĳńĵŐĸƟĚȮĮƤĠľŅȮDisruptive Technology  ĪňŗĪņŒľƟŏĔŇħĔŅĶŐĕƞĚĕńĬŀĵƞŅĚĽŌĚŒĬħƟŅĬŏĪėőĬőĸĵňŐĸŃ
ŀŋĨĽŅľĔĶĶĴőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔŅĶıńĥĬŅŏĪėőĬőĸĵňħƟŅĬȮAI őħĵŒĝƟȮMachine Learning  ĮƤĠľŅėĺŅĴ
ĮĸŀħĳńĵĕŀĚĕƟŀĴŌĸȮȮŒĬĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟŏıŊŗŀŐĔƟĮƤĠľŅħńĚĔĸƞŅĺĕƟŅĚĨƟĬȮĨĸŀħěĬĔŅĶıńĥĬŅŐĸŃĽĶƟŅĚ
ĬĺńĨĔĶĶĴŏĪėőĬőĸĵňħƟŅĬȮAI ŐĸŃȮ Machine and Deep learning ĽņľĶńĭĔŅĶĪņĬŅĵĕƟŀĴŌĸĕĬŅħŒľĠƞĪňŗĴň
ėĺŅĴŐĴƞĬĵņĽŌĚȮěņŏĮƦĬĨƟŀĚŀŅĻńĵŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢĝńŘĬĽŌĚȮŏıŊŗŀĔŅĶĺŇěńĵĽņľĶńĭľŅŐĭĭěņĸŀĚ
ŒľĴƞŕȮĪŅĚėĦŇĨĻŅĽĨĶƢȮ&Mathematical Model) ĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅŀńĸĔŀĶŉĪŉĴŒľĴƞĪňŗĝŅĠĜĸŅħȮőħĵŒĝƟŀĚėƢ
ėĺŅĴĶŌƟĪňŗįĽĴįĽŅĬŒĬľĸŅĵħƟŅĬŏĝƞĬȮȮOptimization Theory and Methods, ȮFixed Point Theory,   
Convex Analysis, Variational Analysis, Graph Theory,  Algebra ŏĮƦĬĨƟĬ  ľĸńĔĽŌĨĶĴňĶŅĵĺŇĝŅĪňŗŏĮƦĬ
ėĺŅĴŏĝňŗĵĺĝŅĠĽņėńĠŒĬŀĬŅėĨŏıŊŗŀĶŀĚĶńĭĔŅĶĺŇěńĵĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĬĔŅĶŐĔƟĮƤĠľŅĨƞŅĚŕȮħńĚĔĸƞŅĺĕƟŅĚĨƟĬ 

   ȮȮľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅėĦŇĨĻŅĽĨĶƢȮĴňĶŅĵĺŇĝŅĶŃħńĭĽŌĚĪňŗŏĮƦĬıŊŘĬģŅĬĽņėńĠŏıŊŗŀĔŅĶĽĶƟŅĚ
ŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢȮȮŀńĸĔŀĶŉĪŉĴĪňŗĝŅĠĜĸŅħȮĺŇīňĔŅĶĮĶŃĴŅĦėƞŅĪňŗŐĴƞĬĵņ  ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽĴńĵŒľĴƞőħĵŒĝƟȮ
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Machine learning ĪňŗĴňģŅĬĭĬȮOptimization Theory and Methods, Fixed Point Theory ĽņľĶńĭĔŅĶĭŌĶĦŅ
ĔŅĶŏıŊŗŀĔŅĶĺŇěńĵĪňŗěŃĽŅĴŅĶĩıńĥĬŅȮMathematical Models,  Methods ŐĸŃȮAlgorithms ŒľĴƞŕȮĪňŗŏĮƦĬģŅĬĕŀĚ
ĔŅĶıńĥĬŅŏĪėőĬőĸĵň ŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀĔŅĶŐĔƟĮƤĠľŅħńĚĔĸƞŅĺĕƟŅĚĨƟĬőħĵŏĜıŅŃĔŅĶŐĔƟĮƤĠľŅĪŅĚħƟŅĬŀŋĨĽŅľĔĶĶĴĪňŗ
ŀŅĻńĵȮOptimization Theory and Methods ŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢĮƤěěńĵĔŅĶįĸŇĨȮĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶĸħĨƟĬĪŋĬŒĬ
ĔŅĶįĸŇĨȮŏıŊŗŀĔŅĶŐĕƞĚĕńĬĕŀĚŀŋĨĽŅľĔĶĶĴœĪĵ 
ĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĵńĚĴňĶŅĵĺŇĝŅĭńĚėńĭĪňŗĴňėĺŅĴĵŊħľĵŋƞĬĽŌĚĪňĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔŐĸŃĨŅĴėĺŅĴĩĬńħ

ŐĸŃėĺŅĴĽĬŒěĕŀĚįŌƟŏĶňĵĬŐĸŃįŌƟĽŀĬȮŏĝƞĬȮĶŅĵĺŇĝŅȮȮ0.461/Ȯ&Convex Analysis'*Ȯ0.4610Ȯ&Variational Analysis' 
206893 (Special Topics in Mathematics 3)  ŏĮƦĬĨƟĬȮĪńŘĚĬňŘŏıĶŅŃįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬĽŅĴŅĶĩŀŀĔŐĭĭĶƞĺĴĔńĬŏıŊŗŀ
ĔŅĶŏĶňĵĬĶŌƟŏĬŊŘŀľŅŒľĴƞĪňŗĔņĸńĚŏĮƦĬĪňŗĽĬŒěŐĸŃŏĮƦĬıŊŘĬģŅĬĽņėńĠŒĬĔŅĶĺŇěńĵĶŃħńĭĮĶŇĠĠŅŏŀĔĨƞŀœĮ 
  
 ȮȮȮȮȮ//,0ȮȮŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ/5ȮĕƟŀȮĕŀĚ SDGsȮ  
  ŒĬĮƖȮı,Ļ,Ȯ0336Ȯ&ė,Ļ,Ȯ0./3'ȮĮĶŃŏĪĻĽĴŅĝŇĔĕŀĚŀĚėƢĔŅĶĽľĮĶŃĝŅĝŅĨŇœħƟŏĽĬŀĺŅĶŃĔŅĶıńĥĬŅŀĵƞŅĚ
ĵńŗĚĵŊĬȮı,Ļ,Ȯ0351Ȯ&Agenda 0.1.'ȮĞŉŗĚěŃĭĶĶĸŋŏĮƚŅľĴŅĵĳŅĵŒĬȮ/3ȮĮƖȮőħĵŏĬƟĬŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶĮĶńĭ
ĽĴħŋĸĪńŘĚȮ1ȮĴŇĨŇĕŀĚĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴŒĬĶŌĮŐĭĭĭŌĶĦŅĔŅĶŐĸŃĔŅĶ
ĴňĽƞĺĬĶƞĺĴŏıŊŗŀœĴƞĪŇŘĚŒėĶœĺƟĕƟŅĚľĸńĚȮ œħƟĔņľĬħŏĮƚŅľĴŅĵŒľƟŏĔŇħĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮ(Sustainable 
Development Goals : SDGs) ĞŉŗĚœħƟŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅĪŋĔėĬĴňĔŅĶĻŉĔļŅĪňŗĴňėŋĦĳŅı
ŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴŐĸŃĽĬńĭĽĬŋĬőŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĺŇěńĵĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮȮĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩĪŅĚŏĪėőĬőĸĵňȮĽĬńĭĽĬŋĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŐĸŃŏıŇŗĴěņĬĺĬĚŅĬĺŇěńĵ
ŐĸŃĬńĔıńĥĬŅěņĬĺĬĴŅĔȮŏĽĶŇĴĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĨĬŏıŊŗŀĴŋƞĚœĮĽŌƞŐĭĭ
ŐįĬĔŅĶįĸŇĨŐĸŃĔŅĶĭĶŇőĳėĪňŗĵńŗĚĵŊĬȮĪńŘĚĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚŐĸŃŏĮƚŅľĴŅĵĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬœħƟĴň
ĔŅĶĭŌĶĦŅĔŅĶœĺƟŒĬĔĶŀĭĵŋĪīĻŅĽĨĶƢĝŅĨŇĶŃĵŃȮ0.ȮĮƖȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/1ȮȮ
&ı,Ļ,0344-035.'ȮĶĺĴĪńŘĚĬőĵĭŅĵĮĶŃŏĪĻœĪĵȮ2,.ȮħƟĺĵĭĪĭŅĪľĬƟŅĪňŗĕŀĚĴľŅĺŇĪĵŅĸńĵĪņŒľƟŏĔŇħĔĶŃĭĺĬĔŅĶ
ĪņĚŅĬĪňŗĽŀħėĸƟŀĚĔńĭĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬœĴƞĺƞŅħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔŅĶĺŇěńĵȮĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴȮȮ
ĬőĵĭŅĵŐĸŃĔŅĶĮĢŇĭńĨŇŒĬĕŀĭŏĕĨĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶĽĶƟŅĚėĺŅĴŏĝŊŗŀĴőĵĚŐĸŃėĺŅĴįŌĔıńĬȮĪńŘĚŒĬĶŃħńĭ
ĝŋĴĝĬȮĮĶŃŏĪĻȮŐĸŃőĸĔȮȮĔŅĶĻŉĔļŅĨĸŀħĝňĺŇĨĪňŗŏĬƟĬįŌƟŏĶňĵĬĪŋĔėĬŏĮƦĬĻŌĬĵƢĔĸŅĚĞŉŗĚĬőĵĭŅĵĔŅĶĮĢŇĶŌĮ
ĔŅĶĻŉĔļŅĴňėĺŅĴĴŋƞĚľĴŅĵŐĸŃľĸńĔĔŅĶŏıŊŗŀĮĢŇĶŌĮĔŅĶĻŉĔļŅĕŀĚĝŅĨŇȮőħĵĴŋƞĚıńĥĬŅėĬœĪĵŒľƟŏĮƦĬĴĬŋļĵƢĪňŗ
ĽĴĭŌĶĦƢĪńŘĚĶƞŅĚĔŅĵěŇĨŒěĽĨŇĮƤĠĠŅėĺŅĴĶŌƟȮŐĸŃėŋĦīĶĶĴȮĴňěĶŇĵīĶĶĴȮŐĸŃĺńĥĬīĶĶĴŒĬĔŅĶħņĶĚĝňĺŇĨĽŅĴŅĶĩŀĵŌƞ
ĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮȮ 
  ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ)ȮĜĭńĭĮĶńĭĮĶŋĚȮ
ı,Ļ, 0346ȮœħƟŏĔňŗĵĺĕƟŀĚőħĵĨĶĚĔńĭȮŏĮƚŅľĴŅĵĪňŗȮ9 ĽĶƟŅĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĪňėĺŅĴĪĬĪŅĬȮĽƞĚŏĽĶŇĴ ĔŅĶ
ıńĥĬŅŀŋĨĽŅľĔĶĶĴĪňŗėĶŀĭėĸŋĴŐĸŃĵńŗĚĵŊĬȮŐĸŃĽƞĚŏĽĶŇĴ ĬĺńĨĔĶĶĴȮĕƟŀȮ9.5 ŴŏıŇŗĴıŌĬĔŅĶĺŇěńĵĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩĪŅĚŏĪėőĬőĸĵňĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴŒĬĪŋĔ ĮĶŃŏĪĻȮőħĵŏĜıŅŃŒĬ
ĮĶŃŏĪĻĔņĸńĚıńĥĬŅȮŐĸŃŒľƟĳŅĵŒĬĮƖȮ2573 ĴňĔŅĶĽƞĚŏĽĶŇĴĬĺńĨĔĶĶĴŐĸŃŒľƟŏıŇŗĴěņĬĺĬįŌƟĪņĚŅĬĺŇěńĵŐĸŃ
ıńĥĬŅĨƞŀĮĶŃĝŅĔĶȮ1 ĸƟŅĬėĬŐĸŃĔŅĶŒĝƟěƞŅĵŒĬĳŅėĽŅīŅĶĦŃŐĸŃŏŀĔĝĬŒĬĔŅĶĺŇěńĵŐĸŃ ıńĥĬŅŒľƟŏıŇŗĴ
ĴŅĔĕŉŘĬŵȮőħĵĪŅĚĨĶĚľĸńĔĽŌĨĶœħƟŏĬƟĬĔŅĶĪņĺŇěńĵĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢŒľƟĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮȮŒĬģŅĬĕƟŀĴŌĸĪňŗĴňėŋĦĳŅıȮQ1 ŐĸŃȮQ2ȮŐĸŃĬŀĔěŅĔĬňŘĵńĚĴŋƞĚŏĬƟĬĔŅĶĬņŀĚėƢėĺŅĴĶŌƟŒľĴƞħƟŅĬ
ėĦŇĨĻŅĽĨĶƢĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĽŅĕŅĺŇĝŅŀŊŗĬŕȮŏıŊŗŀıńĥĬŅȮĮĶńĭĮĶŋĚȮĬĺńĨĔĶĶĴĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňŒĬħƟŅĬĨƞŅĚȮȮĨńĺŀĵƞŅĚŏĝƞĬȮĔŅĶıńĥĬŅŀńĸĔŀĶŇĪŉĴĔŅĶĔŌƟėŊĬĳŅıȮȮȮĔŅĶıńĥĬŅőĴŏħĸĪŅĚėĦŇĨĻŅĽĨĶƢ
ŐĸŃŀńĸĔŀĶŇĪŉĴĪňŗĝŅĠĜĸŅħőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚĽņľĶńĭĔŅĶĮƚŀĚĔńĬŐĸŃĔŅĶėńħĔĶŀĚőĶėœĴƞĨŇħĨƞŀŏĶŊŘŀĶńĚȮ 
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  //,1ȮĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
  ĵŋĪīĻŅĽĨĶƢĔŅĶĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĶŃĵŃȮ2ȮĮƖȮ&ı,Ļ,0340-0343'ȮŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶıńĬī
ĔŇěľĸńĔȮ1ȮħƟŅĬȮėŊŀȮĔŅĶěńħĔŅĶĻŉĔļŅȮȮĔŅĶĺŇěńĵȮŐĸŃĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶĨŅĴĻńĔĵĳŅıĪňŗőħħŏħƞĬĕŀĚ
ĴľŅĺŇĪĵŅĸńĵȮȮŏıŊŗŀĬņœĮĽŌƞĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔĪňŗėņĬŉĚĩŉĚĮĶŃŏħŖĬĽņėńĠĕŀĚĮĶŃŏĪĻ
ŐĸŃőĸĔȮĽŅĴŅĶĩĪņĚŅĬŏıŊŗŀĽńĚėĴȮľĶŊŀĽĶƟŅĚīŋĶĔŇěŒľĴƞĭĬıŊŘĬģŅĬħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴœħƟȮ: ĵŋĪīĻŅĽĨĶƢĪňŗȮ/Ȯ
ŏĝŇĚĶŋĔȮ: ĬĺńĨĔĶĶĴħƟŅĬĽŇŗĚŐĺħĸƟŀĴŐĸŃıĸńĚĚŅĬȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ0ȮŏĝŇĚĶŋĔȮ: ĬĺńĨĔĶĶĴħƟŅĬŀŅľŅĶŐĸŃĽŋĕĳŅıȮ
ŐĸŃĔŅĶħŌŐĸįŌƟĽŌĚŀŅĵŋȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ1ȮŏĝŇĚĶŋĔȮ: ĸƟŅĬĬŅĽĶƟŅĚĽĶĶėƢȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ2Ȯ: įĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮ
ėŋĦĳŅıŐĸŃĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ3Ȯ: ĺŇěńĵŐĸŃĬĺńĨĔĶĶĴĪňŗĨŀĭőěĪĵƢĽņėńĠĕŀĚĮĶŃŏĪĻȮȮ
ĝŋĴĝĬȮŐĸŃĪƟŀĚĩŇŗĬȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ4Ȯ: ĭĶŇĔŅĶĺŇĝŅĔŅĶŏıŊŗŀŐĔƟĮƤĠľŅŐĸŃıńĥĬŅĝŋĴĝĬȮĮĶŃŏĪĻȮŐĸŃĬŅĬŅĝŅĨŇȮȮ
ĵŋĪīĻŅĽĨĶƢĪňŗȮ5Ȯ: ŐĽĺĚľŅĶŅĵœħƟŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ6Ȯ: ĭĶŇľŅĶěńħĔŅĶŏıŊŗŀıńĥĬŅŀĚėƢĔĶ
ĽŌƞėĺŅĴŏĮƦĬŏĸŇĻ 
  ŏıŊŗŀŒľƟĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĪņĚŅĬĺŇěńĵŐĸŃĽĶƟŅĚĬĺńĨĔĶĶĴȮȮĨĸŀħěĬĔŅĶĬņŀĚėƢėĺŅĴĶŌƟœĮ
ĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀĨŀĭőěĪĵƢĔŅĶıńĥĬŅĮĶŃŏĪĻŀĵƞŅĚěĶŇĚěńĚȮȮĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢěńĔĨƟŀĚĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽƞĺĬľĬŉŗĚŀńĬŏĬŊŗŀĚĴŅěŅĔ
ľĸńĔĽŌĨĶĪňŗĪńĬĽĴńĵȮĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĶŌĮŐĭĭŒľĴƞĪňŗŏĬƟĬįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇěĶŇĚȮȮŀňĔĪńŘĚĴňĔŇěĔĶĶĴıńĥĬŅĬńĔĻŉĔļŅĪňŗĴŋƞĚĽŌƞȮCMU SMART STUDENT ȮľĸńĔĽŌĨĶ
ĮĶńĝĠŅħŋļġňĭńĦĤŇĨ ĽŅĕŅėĦŇĨĻŅĽĨĶƢ (ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ)ȮĜĭńĭĮĶńĭĮĶŋĚȮ0344ȮěŃĝƞĺĵįĸŇĨĭńĦĤŇĨĪňŗĴň
ėŋĦĳŅıĪňŗĽŅĴŅĶĩĬņėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴŒľĴƞŕȮŏıŊŗŀĔŅĶıńĥĬŅŏĻĶļģĔŇě
ŐĸŃĽńĚėĴŏıŊŗŀĬņœĮŒĝƟŒĬĔŅĶŏĽĶŇĴĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŕȮȮŏĮƦĬĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶŒĬ
ĨĸŅħŐĶĚĚŅĬŐĸŃĪńĔļŃĪňŗěņŏĮƦĬĨƞŀĔŅĶħņĶĚĝňĺŇĨŒĬĻĨĺĶĶļĪňŗȮ0/ȮĔƞŀŒľƟŏĔŇħėĺŅĴĴńŗĚėńŗĚĪŅĚŏĻĶļģĔŇěįƞŅĬĔŅĶ
ŒĝƟĬĺńĨĔĶĶĴȮȮŏĪėőĬőĸĵňȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 
 
  //,2ȮȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
  įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪńŘĚľĴħėŊŀȮȮħŋļġňĭńĦĤŇĨȮȮįŌƟŒĝƟħŋļġňĭńĦĤŇĨȮȮľńĺľĬƟŅľĬƞĺĵĚŅĬŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅȮ
ŒĬľĬƞĺĵĚŅĬĶńģĭŅĸŐĸŃŏŀĔĝĬȮȮįŌƟĽŀĬĶŅĵĺŇĝŅȮŐĸŃĬńĔĻŉĔļŅĮƤěěŋĭńĬȮĴňėĺŅĴĨƟŀĚĔŅĶėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚ
ĮĶŃĽĚėƢȮœħƟŐĔƞ 

/,ȮȮĽŅĴŅĶĩĬņėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵœħƟľĸŅĵ
ĽŅĕŅĺŇĝŅȮĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀŒĬĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŐĸŃĬņĽŇŗĚĪňŗŏĶňĵĬĶŌƟœĮŒĝƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗœĴƞŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
Ȯ 0,ȮȮĽŅĴŅĶĩĽŀĬŒĬĶŅĵĺŇĝŅıŊŘĬģŅĬĪŅĚėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬŐĸŃėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢŒĬĶŃħńĭ
ĴľŅĺŇĪĵŅĸńĵœħƟŏĮƦĬŀĵƞŅĚħň ŐĸŃĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļœħƟĪńŘĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬ 
ȮȮȮȮȮȮ 1,ȮȮĴňėĺŅĴĶńĭįŇħĝŀĭȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŒĬĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗŐĸŃĨĶŃľĬńĔŒĬėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
ĽńĚėĴȮĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
 ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ ĽŅĕŅėĦŇĨĻŅĽĨĶƢ (ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ)ȮĜĭńĭĮĶńĭĮĶŋĚȮ0344 œħƟįĸŇĨ
ħŋļġňĭńĦĤŇĨĪňŗĴňėŋĦĳŅıȮĴňėĺŅĴĶńĭįŇħĝŀĭȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŒĬĔŅĶĮĢŇĭńĨŇľĬƟŅĪňŗȮĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶĔńĭ
ĻŅĽĨĶƢŀŊŗĬŕȮœħƟŀĵƞŅĚŏľĴŅŃĽĴȮȮĽŅĴŅĶĩĽŀĬŒĬĶŅĵĺŇĝŅėĦŇĨĻŅĽĨĶƢȮŐĸŃėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢŒĬĶŃħńĭ
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ĴľŅĺŇĪĵŅĸńĵȮȮĴňĪńĔļŃĔŅĶĬņŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļĪńŘĚĔŅĶıŌħȮŐĸŃĔŅĶŏĕňĵĬȮȮĪńŘĚĬňŘȮŐĸŃ
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨ ĽŅĕŅėĦŇĨĻŅĽĨĶƢ (ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ)ȮĜĭńĭĮĶńĭĮĶŋĚȮ0344ȮĵńĚŏıŇŗĴőŀĔŅĽŒľƟ
ĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇŏĕƟŅĴŅĻŉĔļŅœħƟĽŃħĺĔĵŇŗĚĕŉŘĬ 
 
/2,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ-ľĸńĔĽŌĨĶŀŊŗĬȮĕŀĚĽĩŅĭńĬȮȮ 
/2,/ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬȮȮȮ 

  œĴƞĴň 
/2,0Ȯ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗŒľƟľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬħƟĺĵ 
 ľĴĺħĺŇĝŅ ĔĶŃĭĺĬĺŇĝŅ 

&ĶŃĭŋĶľńĽĔĶŃĭĺĬĺŇĝŅ' 
Ȯ 

ĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬňŘ 
Ȯ 
Ȯ 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ 1. 206743 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ 
 
 

1. 206713 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
2. 206731 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
3. 206734 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮ 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬ
ĽŅĕŅĺŇĝŅŏĜıŅŃ 

1. 206831 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮ 

12,1Ȯ ĔŅĶĭĶŇľŅĶěńħĔŅĶȮ  
 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĸĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĪņħŋļġňĬŇıĬīƢěŅĔ
ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
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ľĴĺħĪňŗ 2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 
 

1. ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ  
 /,/ȮĮĶńĝĠŅ   
ľĸńĔĽŌĨĶĮĶńĝĠŅħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ(ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ)ȮŏĮƦĬľĸńĔĽŌĨĶĪňŗĴŋƞĚŏĬƟĬĔŅĶĻŉĔļŅ

ėƟĬėĺƟŅȮĺŇěńĵȮĔŅĶėŇħĺŇŏėĶŅŃľƢȮŐĸŃĽńĚŏėĶŅŃľƢŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĴŅĨĶģŅĬĽŅĔĸ 
ŀńĬěŃŏĮƦĬĮĶŃőĵĝĬƢŒĬĔŅĶıńĥĬŅėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃŏĮƦĬıŊŘĬģŅĬĨƞŀĔŅĶıńĥĬŅĽńĚėĴŐĸŃĮĶŃŏĪĻȮ
ĨĸŀħěĬĔŅĶıńĥĬŅĪńĔļŃĔĶŃĭĺĬĔŅĶĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗĽŅĴŅĶĩĬņœĮŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅȮŐĸŃŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬ
ĔŅĶĻŉĔļŅĺŇĪĵŅĔŅĶŐĕĬĚĨƞŅĚŕ 

/,0ȮĺńĨĩŋĮĶŃĽĚėƢ ȮŏıŊŗŀįĸŇĨħŋļġňĭńĦĤŇĨĪňŗ8Ȯ  
/,ȮȮĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚŐĸŃĬņœĮĽŌƞĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŀńĬŏĮƦĬ

ıŊŘĬģŅĬĽņėńĠĨƞŀĽŅĕŅĺŇĝŅŀŊŗĬȮĨĸŀħěĬĴňĔĶŃĭĺĬĔŅĶėŇħŒĬĔŅĶŐĔƟœĕĮƤĠľŅŒĬĔŅĶĪņĺŇěńĵŀĵƞŅĚŏĮƦĬĶŃĭĭȮȮ 
ȮȮȮȮȮȮ0,ȮȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅĨƞŅĚŕȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃĴňėĺŅĴĩŌĔĨƟŀĚ
ŐĴƞĬĵņ 
ȮȮȮȮȮȮ1,ȮȮĴňěŇĨŒěŒİƙĶŌƟĽŅĴŅĶĩėƟĬėĺƟŅľŅėĺŅĴĶŌƟŐĸŃĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚœħƟħƟĺĵĨĬŏŀĚȮ
ŐĸŃĽŅĴŅĶĩĩƞŅĵĪŀħľĶŊŀĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĬńŘĬœĮıńĥĬŅŀĚėƢĔĶľĶŊŀľĬƞĺĵĚŅĬœħƟŏĮƦĬŀĵƞŅĚħň 
ȮȮȮȮȮȮ2,ȮȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňıŐĸŃĺŇĝŅĔŅĶȮĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
 

/,1 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs)  

PLOȮ1  ĴňėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮȮŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚ 
ȮȮ ĺŇĝŅĔŅĶŐĸŃĽńĚėĴ  
PLOȮ2  ĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮȮŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬŏľĨŋŏĮƦĬįĸȮŐĸŃ 
Ȯ ĩŌĔĨƟŀĚŐĴƞĬĵņ 
PLOȮ3  ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃŏĕƟŅĩŉĚľĶŊŀŐĔƟĮƤĠľŅěĶŇĚőħĵ 
Ȯ ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮȮȮ 
PLOȮ4  ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮŏĸŊŀĔĶŌĮŐĭĭĔŅĶ 
Ȯ ĬņŏĽĬŀĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĨƞŅĚŕȮĨĸŀħěĬĽŅĴŅĶĩŐĮĸėĺŅĴľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢĔńĭĮƤĠľŅěĶŇĚ 
PLOȮ5  ĴňėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
 
0, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 
 ľĸńĔĽŌĨĶ 3 ĮƖȮģŅĬőĪȮŐĭĭȮ1.1 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ľĸńĔĽŌĨĶĬňŘȮœĴƞĴňĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅȮħńĚĬńŘĬȮĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮȮ
ŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃĽńĚėĴȮĴŅĔƞŀĬ
ŐĸƟĺ&PLO1) ŐĸŃŒĬĮƖŐĶĔėĺĶěŃĴňĔŅĶıńĥĬŅĪńĔļŃŒĬĔŅĶėƟĬėĺƟŅŐĸŃŏĶňĵĬĶŌƟħƟĺĵĨńĺŏŀĚȮ
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮȮŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬŏľĨŋŏĮƦĬ
įĸȮŐĸŃĩŌĔĨƟŀĚŐĴƞĬĵņȮ&PLO2) ĴňĺŇĬńĵȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃ
ĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO5) 
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ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
2 ĬńĔĻŉĔļŅŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĺŅĚŐįĬŀĵƞŅĚŏĮƦĬĶŃĭĭŏıŊŗŀĽĶƟŅĚ
ĚŅĬĺŇěńĵŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃŏĕƟŅĩŉĚľĶŊŀ
ŐĔƟĮƤĠľŅěĶŇĚőħĵĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗ
ŏľĴŅŃĽĴȮȮȮ&PLO3) 

1 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮĽĶƟŅĚĚŅĬĺŇěńĵŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮĶĺĴĪńŘĚŏĕƟŅĩŉĚľĶŊŀŐĔƟĮƤĠľŅěĶŇĚőħĵĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟ
őĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮȮȮ&PLO3)ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮŏĸŊŀĔĶŌĮŐĭĭĔŅĶĬņŏĽĬŀĪňŗŏľĴŅŃĽĴ
ĔńĭĭĶŇĭĪĨƞŅĚŕȮĨĸŀħěĬĽŅĴŅĶĩŐĮĸėĺŅĴľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢĔńĭĮƤĠľŅěĶŇĚȮ&PLO4) 
ȮőħĵŐĽħĚėĺŅĴĴňėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅ
ĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO5) 

  

 ľĸńĔĽŌĨĶȮ4 ĮƖȮģŅĬĨĶňȮŐĭĭȮ1.2 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ľĸńĔĽŌĨĶĬňŘȮœĴƞĴňĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅȮħńĚĬńŘĬȮĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮȮ
ŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃĽńĚėĴĴŅĔƞŀĬ
ŐĸƟĺȮ&PLO1) ŐĸŃŒĬĮƖŐĶĔėĺĶěŃĴňĔŅĶıńĥĬŅĪńĔļŃŒĬĔŅĶėƟĬėĺƟŅŐĸŃŏĶňĵĬĶŌƟħƟĺĵĨńĺŏŀĚȮ
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮȮŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬŏľĨŋŏĮƦĬ
įĸȮŐĸŃĩŌĔĨƟŀĚŐĴƞĬĵņȮ&PLO2) ĴňĺŇĬńĵȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃ
ĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO5) 

2 ıńĥĬŅĪńĔļŃŒľƟĬńĔĻŉĔļŅŏıŇŗĴĕŉŘĬĨƞŀěŅĔĮƖŐĶĔȮŒľƟĴňėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮȮŐĸŃ
ĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃĽńĚėĴȮ&PLO1) ŐĸŃ
ŒĬĮƖŐĶĔėĺĶěŃĴňĔŅĶıńĥĬŅĪńĔļŃŒĬĔŅĶėƟĬėĺƟŅŐĸŃŏĶňĵĬĶŌƟħƟĺĵĨńĺŏŀĚȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮȮ
ŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬŏľĨŋŏĮƦĬįĸȮŐĸŃĩŌĔĨƟŀĚ
ŐĴƞĬĵņȮ&PLO2) ĴňĺŇĬńĵȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚ
œħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO5) 

1 ĬńĔĻŉĔļŅŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĺŅĚŐįĬŀĵƞŅĚŏĮƦĬĶŃĭĭŏıŊŗŀĽĶƟŅĚ
ĚŅĬĺŇěńĵŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃŏĕƟŅĩŉĚľĶŊŀ
ŐĔƟĮƤĠľŅěĶŇĚőħĵĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗ
ŏľĴŅŃĽĴȮȮȮ&PLO3) 
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ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
4 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮĽĶƟŅĚĚŅĬĺŇěńĵŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŐĸŃŏĕƟŅĩŉĚľĶŊŀŐĔƟĮƤĠľŅěĶŇĚőħĵĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟőĮĶŐĔĶĴ
ĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮȮȮ&PLO3)ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟ
ĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮŏĸŊŀĔĶŌĮŐĭĭĔŅĶĬņŏĽĬŀĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĨƞŅĚŕȮ
ĨĸŀħěĬĽŅĴŅĶĩŐĮĸėĺŅĴľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢĔńĭĮƤĠľŅěĶŇĚȮ&PLO4) 
őħĵŐĽħĚėĺŅĴĴňėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅ
ĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO5) 

 

 ľĸńĔĽŌĨĶȮ3 ĮƖȮģŅĬőĪȮŐĭĭȮ2.1 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ĽņľĶńĭŐįĬĬňŘŏĮƦĬŐįĬĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬĽƞĺĬĕŀĚĪķļġňŐĸŃĔŅĶĪņĺŇěńĵȮħńĚĬńŘĬŒĬĮƖ
ŐĶĔȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮȮŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃĽńĚėĴȮ&PLO1)ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮȮŐĸŃŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬŏľĨŋŏĮƦĬįĸȮŐĸŃĩŌĔĨƟŀĚŐĴƞĬĵņȮ&PLO2) Ĵň
ĺŇĬńĵȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
&PLO5) 

2 ĬńĔĻŉĔļŅŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĺŅĚŐįĬŀĵƞŅĚŏĮƦĬĶŃĭĭŏıŊŗŀĽĶƟŅĚ
ĚŅĬĺŇěńĵŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃŏĕƟŅĩŉĚľĶŊŀ
ŐĔƟĮƤĠľŅěĶŇĚőħĵĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗ
ŏľĴŅŃĽĴȮȮȮ&PLO3) 

1 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮĽĶƟŅĚĚŅĬĺŇěńĵŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŐĸŃŏĕƟŅĩŉĚľĶŊŀŐĔƟĮƤĠľŅěĶŇĚőħĵĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟőĮĶŐĔĶĴ
ĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮȮȮ&PLO3)ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟ
ĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮŏĸŊŀĔĶŌĮŐĭĭĔŅĶĬņŏĽĬŀĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĨƞŅĚŕȮ
ĨĸŀħěĬĽŅĴŅĶĩŐĮĸėĺŅĴľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢĔńĭĮƤĠľŅěĶŇĚȮ&PLO4) 
ȮőħĵŐĽħĚėĺŅĴĴňėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅ
ĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO5) 
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 ľĸńĔĽŌĨĶ 4 ĮƖȮģŅĬĨĶňȮŐĭĭȮ2.2 

ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs) 
1 ĽņľĶńĭŐįĬĬňŘŏĮƦĬŐįĬĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬĽƞĺĬĕŀĚĪķļġňŐĸŃĔŅĶĪņĺŇěńĵȮħńĚĬńŘĬŒĬĮƖ
ŐĶĔȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮȮŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃĽńĚėĴȮ&PLO1)ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮȮŐĸŃŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬŏľĨŋŏĮƦĬįĸȮŐĸŃĩŌĔĨƟŀĚŐĴƞĬĵņȮ&PLO2) Ĵň
ĺŇĬńĵȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
&PLO5) 
 

2 ıńĥĬŅĪńĔļŃŒľƟĬńĔĻŉĔļŅŏıŇŗĴĕŉŘĬĨƞŀěŅĔĮƖŐĶĔȮŒľƟĴňėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮȮŐĸŃ
ĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃĽńĚėĴȮ&PLO1) ŐĸŃ
ŒĬĮƖŐĶĔėĺĶěŃĴňĔŅĶıńĥĬŅĪńĔļŃŒĬĔŅĶėƟĬėĺƟŅŐĸŃŏĶňĵĬĶŌƟħƟĺĵĨńĺŏŀĚȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮȮ
ŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬŏľĨŋŏĮƦĬįĸȮŐĸŃĩŌĔĨƟŀĚ
ŐĴƞĬĵņȮ&PLO2) ĴňĺŇĬńĵȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚ
œħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO5) 

3 ĬńĔĻŉĔļŅŏĕƟŅŒěĕńŘĬĨŀĬŐĸŃĔĶŃĭĺĬĔŅĶĺŇěńĵȮĽŅĴŅĶĩĺŅĚŐįĬŀĵƞŅĚŏĮƦĬĶŃĭĭŏıŊŗŀĽĶƟŅĚ
ĚŅĬĺŇěńĵŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃŏĕƟŅĩŉĚľĶŊŀ
ŐĔƟĮƤĠľŅěĶŇĚőħĵĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗ
ŏľĴŅŃĽĴȮȮȮ&PLO3) 

4 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶŏıŊŗŀŏįĵŐıĶƞŐĸŃĨňıŇĴıƢįƞŅĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮĽĶƟŅĚĚŅĬĺŇěńĵŀĚėƢėĺŅĴĶŌƟŒľĴƞŐĸŃĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŐĸŃŏĕƟŅĩŉĚľĶŊŀŐĔƟĮƤĠľŅěĶŇĚőħĵĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟőĮĶŐĔĶĴ
ĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮȮȮ&PLO3)ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟ
ĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮŏĸŊŀĔĶŌĮŐĭĭĔŅĶĬņŏĽĬŀĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĨƞŅĚŕȮ
ĨĸŀħěĬĽŅĴŅĶĩŐĮĸėĺŅĴľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢĔńĭĮƤĠľŅěĶŇĚȮ&PLO4) 
ȮőħĵŐĽħĚėĺŅĴĴňėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅ
ĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ&PLO5) 

 
1.   ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
  

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 

ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮQA 
ĕŀĚľĸńĔĽŌĨĶĶĺĴĪŋĔȮ5 ĮƖ ŒĬħƟŅĬȮ
ėĺŅĴıŉĚıŀŒěȮĳŅĺŃĔŅĶœħƟĚŅĬĕŀĚ
ĭńĦĤŇĨ ŐĸŃěņĬĺĬĭĪėĺŅĴĪňŗĨňıŇĴıƢ
ŒĬĺŅĶĽŅĶȮĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 

Á ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚ
įŌƟĮĶŃĔŀĭĔŅĶŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

Á įĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀ
ŏįĵŐıĶƞ 

Á ěņĬĺĬĭĪėĺŅĴĪňŗĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ 
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ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,Ȯ ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ  
/,/ȮĶŃĭĭ  
ÄȮȮĶŃĭĭĶŅĵĮƖ 

ȮȮȮȮ XȮȮĶŃĭĭĪĺŇĳŅė  őħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇ 
ȮȮȮȮȮ ȮȮȮȮȮȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮȮĽńĮħŅľƢ 
ȮȮȮ ÄȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮȮ&Module)  

 

ȮȮȮȮ/,0ȮȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļ &ĳŅėķħŌĶƟŀĬ' 
ȮȮȮȮ ÄȮȮĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
Ȯ XȮȮœĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
ȮȮȮȮ/,1ȮȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė   
 -œĴƞĴň- 
 

0,Ȯ ĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 
2.1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

     Ä   ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 
    ÄȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
     ÄȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
    XȮȮȮĶŃĭĭĪĺŇĳŅė 

ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬĴŇĩŋĬŅĵĬȮĩŉĚȮĨŋĸŅėĴȮ 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬıķĻěŇĔŅĵĬȮĩŉĚȮĴňĬŅėĴ 

    XȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
    ÄȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
   ÄȮȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ(Module)  &ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 
     ÄȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
                    ÄȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ȮȮȮȮȮ0,0 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ/,/ 
ȮȮȮ /,ȮŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
ȮȮ 0,ȮĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĪŅĚĽŅĕŅėĦŇĨĻŅĽĨĶƢȮĽŅĕŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮľĶŊŀĽŅĕŅĺŇĝŅ
ŀŊŗĬĪňŗĴňıŊŘĬģŅĬėĦŇĨĻŅĽĨĶƢěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵ
ŐĸŃĬĺńĨĔĶĶĴĶńĭĶŀĚŐĸƟĺ 
ȮȮ 1,ȮĴňįĸĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļĕŀĚįŌƟŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮĨŅĴŏĔĦĤƢĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ȮȮ 2,ȮėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěņĽŅĕŅĺŇĝŅ
ėĦŇĨĻŅĽĨĶƢ 
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 ľĸńĔĽŌĨĶȮŐĭĭȮ/,0 
ȮȮȮ /,ȮŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĪŅĚĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮȮȮĽŅĕŅėĦŇĨĻŅĽĨĶƢ
ĮĶŃĵŋĔĨƢľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬĪňŗĴňıŊŘĬģŅĬėĦŇĨĻŅĽĨĶƢ ĪňŗĴňįĸĔŅĶŏĶňĵĬħňĴŅĔȮ&ĴňėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħ
ľĸńĔĽŌĨĶĨńŘĚŐĨƞȮ1,3.ȮĕŉŘĬœĮ'ȮľĶŊŀĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐįĬĔƟŅĺľĬƟŅľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃĴňıŊŘĬģŅĬėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŐĸŃĻńĔĵĳŅıŏıňĵĚıŀĪňŗěŃĪņħŋļġňĬŇıĬīƢœħƟ 
ȮȮ 1,ȮĴňįĸĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļĕŀĚįŌƟŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮĨŅĴŏĔĦĤƢĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ȮȮ 2,ȮėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěņĽŅĕŅĺŇĝŅ
ėĦŇĨĻŅĽĨĶƢ 
 

  ľĸńĔĽŌĨĶȮŐĭĭȮȮ0,/ 
ȮȮȮ /,ȮŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
ȮȮȮ 0,ȮĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĪŅĚĽŅĕŅėĦŇĨĻŅĽĨĶƢȮĽŅĕŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮľĶŊŀĽŅĕŅĺŇĝŅ
ŀŊŗĬĪňŗĴňıŊŘĬģŅĬėĦŇĨĻŅĽĨĶƢěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵ
ŐĸŃĬĺńĨĔĶĶĴĶńĭĶŀĚŐĸƟĺ 
ȮȮ 1,ȮĴňįĸĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļĕŀĚįŌƟŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮĨŅĴŏĔĦĤƢĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ȮȮ 2,ȮėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěņĽŅĕŅĺŇĝŅ
ėĦŇĨĻŅĽĨĶƢ 
 

  ľĸńĔĽŌĨĶȮŐĭĭȮȮ0,0 
ȮȮȮ /,ȮŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
 2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĪŅĚĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮȮȮĽŅĕŅėĦŇĨĻŅĽĨĶƢ
ĮĶŃĵŋĔĨƢľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬĪňŗĴňıŊŘĬģŅĬėĦŇĨĻŅĽĨĶƢ ĪňŗĴňįĸĔŅĶŏĶňĵĬħňĴŅĔȮ&ĴňėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħ
ľĸńĔĽŌĨĶĨńŘĚŐĨƞȮ1,3.ȮĕŉŘĬœĮ'ȮľĶŊŀĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐįĬĔƟŅĺľĬƟŅľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃĴňıŊŘĬģŅĬėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩŐĸŃĻńĔĵĳŅıŏıňĵĚıŀĪňŗěŃĪņħŋļġňĬŇıĬīƢœħƟ 
ȮȮ 1,ȮĴňįĸĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļĕŀĚįŌƟŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔȮĨŅĴŏĔĦĤƢĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ȮȮ 2,ȮėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěņĽŅĕŅĺŇĝŅ
ėĦŇĨĻŅĽĨĶƢ 
 

2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
ȮȮȮ XȮȮėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
ȮȮȮȮ Ä  ėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
ȮȮ XȮȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ  
ȮȮ ÄȮȮĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟȮȮ 
ȮȮ ÄȮȮŀŊŗĬŕȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,    
 

        2.4 ĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
ȮȮ ÄȮěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
Ȯ XȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬņĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬ 

 ŒĬĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 
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ȮȮ XȮĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪņľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮ ȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟėņŐĬŃĬņŐĔƞĬńĔĻŉĔļŅ 
ȮȮ XȮŀŊŗĬŕȮěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪņĺŇěńĵȮŐĸŃĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟĳŅļŅŀńĚĔķļȮ 
 

ȮȮȮȮȮ0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 
 
ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ŐĭĭȮ/,/ (ĳŅėĮĔĨŇ)           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 2  2  2  2  2  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 2  2  2  2  2  
ĝńŘĬĮƖĪňŗȮ0   2  2  2  2  
ĝńŘĬĮƖĪňŗȮ1     2  2  2  
 ĶĺĴ 2  4  6  6  6  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖě
ĔŅĶĻŉĔļŅ 

     2  2  2 

ŐĭĭȮ/,0Ȯ(ĳŅėĮĔĨŇ)           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 2  2  2  2  2  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 2  2  2  2  2  
ĝńŘĬĮƖĪňŗȮ0   2  2  2  2  
ĝńŘĬĮƖĪňŗȮ1     2  2  2  
ĝńŘĬĮƖĪňŗȮ2       2  2  
 ĶĺĴ 2  4  6  8  8  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖě
ĔŅĶĻŉĔļŅ 

       2  2 

ŐĭĭȮ2.1 (ĳŅėĮĔĨŇ)           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 3  3  3  3  3  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 3  3  3  3  3  
ĝńŘĬĮƖĪňŗȮ0   3  3  3  3  
ĝńŘĬĮƖĪňŗȮ1     3  3  3  
 ĶĺĴ 3  /.  /3  15  15  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖě
ĔŅĶĻŉĔļŅ 

     5  5  3 

ŐĭĭȮ2.2Ȯ(ĳŅėĮĔĨŇ)           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 3  3  3  3  3  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 3  3  3  3  3  
ĝńŘĬĮƖĪňŗȮ0   3  3  3  3  
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ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ĝńŘĬĮƖĪňŗȮ1     3  3  3  
ĝńŘĬĮƖĪňŗȮ2       3  3  
 ĶĺĴ 3  /.  /3  0.  20  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖě
ĔŅĶĻŉĔļŅ 

       5  3 

 
  
0,4 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ  

 1. ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦȮ3 ĮƖ őħĵěņŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦȮȮ 
 
 
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 
ȮȮȮȮ ȮȮȮ-ȮȮľĸńĔĽŌĨĶŐĭĭȮ/,/ȮŐĸŃȮ0,/ &ģŅĬőĪ'ȮĨĸŀħľĸńĔĽŌĨĶȮ0/.*...ȮĭŅĪ (ĮƖĔŅĶĻŉĔļŅĸŃȮ5.,000ȮĭŅĪ) 
ȮȮ ȮȮȮ-ȮȮľĸńĔĽŌĨĶŐĭĭȮ/,0ȮŐĸŃȮ0,0 &ģŅĬĨĶň'ȮĨĸŀħľĸńĔĽŌĨĶȮ06.*...ȮĭŅĪȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ5.,000 ĭŅĪ)Ȯ 
 
0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 

XȮŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬĨ 
ÄȮŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ 
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2.8ȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337ȮȮȮ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ
ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅȮȮ 

 
1,Ȯ ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 

3.1 ľĸńĔĽŌĨĶȮ 
 3.1.1 ěņĬĺĬľĬƞĺĵĔŇĨȮ 

           ľĸńĔĽŌĨĶŐĭĭȮ/,/ ěņĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ  48  ľĬƞĺĵĔŇĨ 
         ľĸńĔĽŌĨĶŐĭĭȮ/,0ȮȮȮ ěņĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ ȮȮȮȮ 72  ľĬƞĺĵĔŇĨ 
    ľĸńĔĽŌĨĶŐĭĭȮ0,/ȮȮȮ ěņĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ 48  ľĬƞĺĵĔŇĨ 
         ľĸńĔĽŌĨĶŐĭĭȮ0,0ȮȮȮ ěņĬĺĬľĬƞĺĵĔŇĨ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 74 ľĬƞĺĵĔŇĨ 

 3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ  
ľĸńĔĽŌĨĶȮŐĭĭȮ1.1 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
 ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ     48 ľĬƞĺĵĔŇĨ 
Ĕ.  ĮĶŇĠĠŅĬŇıĬīƢ        
   0.4676 Ȯ   ħŋļġňĬŇıĬīƢ                    Ȯ     48 Ȯ ľĬƞĺĵĔŇĨ 
 
ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
ȮȮȮȮȮ1.ȮȮ ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĔŅĶĽńĴĴĬŅȮȮȮȮȮŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃ 
1 ėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ0ȮĳŅėĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮ 2.Ȯ įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science ŐĸŃŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴĔńĭĶŃĭŋ
ĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University) 
ȮȮȮȮȮ1.  ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
ȮȮȮȮȮ2.ȮȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵȮȮ
įƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ 
 

 
ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Ȯ 2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ Ȯ -œĴƞĴň- 
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Ě. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Ȯ ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņħŋļġňĬŇıĬīƢȮőħĵ
ĬńĔĻŉĔļŅěŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŐĸŃĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴ
ŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
   1. ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔĺŇĝŅĪňŗěŃĽŀĭěņĬĺĬĽŀĚĺŇĝŅĪňŗœĴƞŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬěŅĔĔĸŋƞĴĺŇĝŅĪňŗĔņľĬħħńĚĬňŘ 

-  ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢȮœħƟŐĔƞȮėĦŇĨĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬȮ 
   ŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ 

     -  ĔĸŋƞĴıňĝėĦŇĨȮœħƟŐĔƞȮıňĝėĦŇĨ1ȮıňĝėĦŇĨȮ0ȮȮĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨȮŐĸŃıňĝėĦŇĨŏĝŇĚŏĽƟĬ 
-  ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮœħƟŐĔƞȮĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
-  ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵȮœħƟŐĔƞȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
-  ĔĸŋƞĴĺŇĵŋĨėĦŇĨȮœħƟŐĔƞȮĪķļġňĔĶŅĲȮŐĸŃėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ 
-  ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮœħƟŐĔƞȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
-  ĔĸŋƞĴĪŀıŀőĸĵňȮœħƟŐĔƞȮĪŀıŀőĸĵň 

ĳŅĵŒĨƟėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĔƞŀĬĪņĔŅĶĵŊŗĬėņĶƟŀĚĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪńŘĚĬňŘ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶěŃěńħĪņėĸńĚĕƟŀĽŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟĬńĔĻŉĔļŅĪňŗŐěƟĚėĺŅĴĮĶŃĽĚėƢ 

0,ȮĔŅĶĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĨƞŀœĮĬňŘȮȮĴňĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50% 
ŐĸŃŀňĔĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50%Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔľĬŉŗĚėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬ
ėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

1,ȮĕƟŀĽŀĭĽņľĶńĭĔŅĶĽŀĭŐĔƟĨńĺĮĶŃĔŀĭħƟĺĵėņĩŅĴŏħŇĴŒĬĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅĽŀĭėĶńŘĚŐĶĔŐĸŃ
ėņĩŅĴŒľĴƞěŅĔėĸńĚĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅœħƟĶńĭŒĬĔŅĶĽŀĭėĶńŘĚŐĶĔȮőħĵĴňĽńħĽƞĺĬėŃŐĬĬĪňŗŏĪƞŅĔńĬ 

2,ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅěıŇěŅĶĦŅŒľƟőŀĬĬńĔĻŉĔļŅĪňŗœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏĮƦĬ
ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ľĴŅĵŏľĨŋȮȮĔĸŋƞĴĺŇĝŅŐĸŃĶŅĵĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴŀŅěŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶ 
 
ě. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀ
ĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

 
ľĸńĔĽŌĨĶȮŐĭĭȮ1.2 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
 ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ      72 ľĬƞĺĵĔŇĨ 
Ĕ.  ĮĶŇĠĠŅĬŇıĬīƢ       
ȮȮȮȮȮ 0.4675  ȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮ 72 ȮȮ ľĬƞĺĵĔŇĨ 
 
ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
ȮȮȮȮȮ1.ȮȮ ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃ 1 
ėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ1ȮĳŅėĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ȮȮȮȮ 2. įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮ
Web of Science őħĵŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ
&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University)ȮȮ 
    Ȯ1.ȮȮ ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚ 
ȮȮȮȮȮ2.Ȯ ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵȮȮȮȮȮ
įƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ 
 
ė.  ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ   ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  -œĴƞĴň- 
 
Ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Ȯ ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņħŋļġňĬŇıĬīƢȮőħĵ
ĬńĔĻŉĔļŅěŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŐĸŃĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴ
ŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 

1. ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔĺŇĝŅĪňŗěŃĽŀĭěņĬĺĬĽŀĚĺŇĝŅĪňŗœĴƞŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬěŅĔĔĸŋƞĴĺŇĝŅĪňŗĔņľĬħħńĚĬňŘ 
  -   ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢȮœħƟŐĔƞȮėĦŇĨĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬȮ 
         ŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ 

       -  ĔĸŋƞĴıňĝėĦŇĨȮœħƟŐĔƞȮıňĝėĦŇĨ1ȮıňĝėĦŇĨȮ0ȮȮĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨȮŐĸŃıňĝėĦŇĨŏĝŇĚŏĽƟĬ 
  -  ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮœħƟŐĔƞȮĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
  -  ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵȮœħƟŐĔƞȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
  -  ĔĸŋƞĴĺŇĵŋĨėĦŇĨȮœħƟŐĔƞȮĪķļġňĔĶŅĲȮŐĸŃėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ 
  -  ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮœħƟŐĔƞȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
  -  ĔĸŋƞĴĪŀıŀőĸĵňȮœħƟŐĔƞȮĪŀıŀőĸĵň 

ĳŅĵŒĨƟėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĔƞŀĬĪņĔŅĶĵŊŗĬėņĶƟŀĚĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪńŘĚĬňŘ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶěŃěńħĪņėĸńĚĕƟŀĽŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟĬńĔĻŉĔļŅĪňŗŐěƟĚėĺŅĴĮĶŃĽĚėƢ 

0,ȮĔŅĶĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĨƞŀœĮĬňŘȮȮĴňĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50% 
ŐĸŃŀňĔĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50%Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔľĬŉŗĚėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬ
ėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 

1,ȮĕƟŀĽŀĭĽņľĶńĭĔŅĶĽŀĭŐĔƟĨńĺĮĶŃĔŀĭħƟĺĵėņĩŅĴŏħŇĴŒĬĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅĽŀĭėĶńŘĚŐĶĔŐĸŃ
ėņĩŅĴŒľĴƞěŅĔėĸńĚĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅœħƟĶńĭŒĬĔŅĶĽŀĭėĶńŘĚŐĶĔȮőħĵĴňĽńħĽƞĺĬėŃŐĬĬĪňŗŏĪƞŅĔńĬ 

2,ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅěıŇěŅĶĦŅŒľƟőŀĬĬńĔĻŉĔļŅĪňŗœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏĮƦĬ
ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ľĴŅĵŏľĨŋȮȮĔĸŋƞĴĺŇĝŅŐĸŃĶŅĵĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴŀŅěŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ 
              ľĸńĔĽŌĨĶ 
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ě. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀ
ĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
 
ľĸńĔĽŌĨĶȮȮŐĭĭȮ2.1  ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
 ěņĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ  œĴƞĬƟŀĵĔĺƞŅ  48 ľĬƞĺĵĔŇĨ 
Ĕ.ȮȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ Ȯ    œĴƞĬƟŀĵĔĺƞŅȮ ȮȮȮȮȮȮȮȮȮ /0ȮȮ ľĬƞĺĵĔŇĨ  
 1.  ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮ  œĴƞĬƟŀĵĔĺƞŅȮ  /0 ľĬƞĺĵĔŇĨ  
     1.1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮ  œĴƞĬƟŀĵĔĺƞŅȮ  /0 ľĬƞĺĵĔŇĨ  
     1.1.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ         4 ľĬƞĺĵĔŇĨ 
    0.4775  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔ /   3   ľĬƞĺĵĔŇĨ 
    0.4776  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0   1   ľĬƞĺĵĔŇĨ 
   1.1.2  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ     œĴƞĬƟŀĵĔĺƞŅȮ  4 ľĬƞĺĵĔŇĨ  
Ȯ   őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ ľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
  206831  ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢ     1 ľĬƞĺĵĔŇĨ 
   206832  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬȮ    1 ľĬƞĺĵĔŇĨ 
    0.467/   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ/     3   ľĬƞĺĵĔŇĨ 
   0.4670   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ0     1    ľĬƞĺĵĔŇĨ   
   0.4671   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ1    1   ľĬƞĺĵĔŇĨ   
   0.4672   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ2    1   ľĬƞĺĵĔŇĨ  

ľĴŅĵŏľĨŋȮ :  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ            &0.4,,,'ȮŐĸŃĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ Ȯ&0/7,,,'Ȯ 

   1.2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ ȮȮȮȮȮ 
ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶ 

ĭĶŇľŅĶľĸńĔĽŌĨĶ  
  2.  ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮ      

 ĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚ 
ĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 
ĕ.Ȯ ĮĶŇĠĠŅĬŇıĬīƢ        36 ľĬƞĺĵĔŇĨ 
 0.4677ȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  14Ȯ ľĬƞĺĵĔŇĨ 
 
ė.ȮȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ   -œĴƞĴň- 
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Ě,Ȯ ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ   
ȮȮȮȮ /,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 
ȮȮȮȮȮȮȮȮȮȮȮ   ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI,  
              Scopus,  IEEE,  PubMed  ľĶŊŀȮ Web of Science   őħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮȮȮȮȮȮȮȮȮ 

   &First Author)Ȯ) ıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ Ȯ 
ȮȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of Mathematics, Faculty of Science, Chiang Mai  
   University) 
2.ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

 
ě. ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
     ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņħŋļġňĬŇıĬīƢȮőħĵ
ĬńĔĻŉĔļŅěŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŐĸŃĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴ
ŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
1. ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔĺŇĝŅĪňŗěŃĽŀĭěņĬĺĬĽŀĚĺŇĝŅĪňŗœĴƞŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬěŅĔĔĸŋƞĴĺŇĝŅĪňŗĔņľĬħħńĚĬňŘ 

-  ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢȮœħƟŐĔƞȮėĦŇĨĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬȮ 
   ŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ 

     -  ĔĸŋƞĴıňĝėĦŇĨȮœħƟŐĔƞȮıňĝėĦŇĨ 1ȮıňĝėĦŇĨȮ0ȮȮĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨȮŐĸŃıňĝėĦŇĨŏĝŇĚŏĽƟĬ 
-  ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮœħƟŐĔƞȮĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
-  ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵȮœħƟŐĔƞȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
-  ĔĸŋƞĴĺŇĵŋĨėĦŇĨȮœħƟŐĔƞȮĪķļġňĔĶŅĲȮŐĸŃėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ 
-  ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮœħƟŐĔƞȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
-  ĔĸŋƞĴĪŀıŀőĸĵňȮœħƟŐĔƞȮĪŀıŀőĸĵň 

ĳŅĵŒĨƟėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĔƞŀĬĪņĔŅĶĵŊŗĬėņĶƟŀĚĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪńŘĚĬňŘ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶěŃěńħĪņėĸńĚĕƟŀĽŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟĬńĔĻŉĔļŅĪňŗŐěƟĚėĺŅĴĮĶŃĽĚėƢ 
0,ȮĔŅĶĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĨƞŀœĮĬňŘȮȮĴňĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50% ŐĸŃŀňĔ
ĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50%Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔľĬŉŗĚėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀ
ĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1,ȮĕƟŀĽŀĭĽņľĶńĭĔŅĶĽŀĭŐĔƟĨńĺĮĶŃĔŀĭħƟĺĵėņĩŅĴŏħŇĴŒĬĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅĽŀĭėĶńŘĚŐĶĔŐĸŃėņĩŅĴŒľĴƞěŅĔ
ėĸńĚĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅœħƟĶńĭŒĬĔŅĶĽŀĭėĶńŘĚŐĶĔȮőħĵĴňĽńħĽƞĺĬėŃŐĬĬĪňŗŏĪƞŅĔńĬ 
2,ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅěıŇěŅĶĦŅŒľƟőŀĬĬńĔĻŉĔļŅĪňŗœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏĮƦĬĬńĔĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ľĴŅĵŏľĨŋȮȮĔĸŋƞĴĺŇĝŅŐĸŃĶŅĵĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴŀŅěŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ 
              ľĸńĔĽŌĨĶ 
 
Ĝ. ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀ
ĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
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ľĸńĔĽŌĨĶȮȮŐĭĭȮ2.2Ȯ ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
 ěņĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ  œĴƞĬƟŀĵĔĺƞŅ    72 ľĬƞĺĵĔŇĨ 
Ĕ.ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ     œĴƞĬƟŀĵĔĺƞŅȮ  04  ľĬƞĺĵĔŇĨ 
ȮȮȮȮ1.ȮȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮ  œĴƞĬƟŀĵĔĺƞŅȮ  04 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮ1.1ȮȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ Ȯ œĴƞĬƟŀĵĔĺƞŅȮ  04 ľĬƞĺĵĔŇĨ   
            1.1.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ/ĭńĚėńĭŏĸŊŀĔ     17 ľĬƞĺĵĔŇĨ 

ȮȮŏĸŊŀĔŏĶňĵĬĔĸŋƞĴĺŇĝŅĔĸŋƞĴŒħĔĸŋƞĴľĬŉŗĚĨƞŀœĮĬňŘ 
ȮȮȮȮȮȮȮȮȮȮȮȮ1.1.1.1 ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢ 
    1.1.1.1.1ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  Ȯ     8 ľĬƞĺĵĔŇĨ 

0.457/ ȮȮ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮ Ȯ   / ľĬƞĺĵĔŇĨ 
  0.4570 Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0 Ȯ  Ȯ  / ľĬƞĺĵĔŇĨ 
  0.4775  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ/ ȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
  0.4776  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0 Ȯ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮ1.1.1.1.2  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ     7 ľĬƞĺĵĔŇĨ 

ŒľƟŏĸŊŀĔŏĶňĵĬȮ7ȮľĬƞĺĵĔŇĨȮĴŅěŅĔŀĵƞŅĚĬƟŀĵȮ1ȮĔĸŋƞĴĺŇĝŅĨƞŀœĮĬňŘ 
ĔĸŋƞĴȮ/ȮıňĝėĦŇĨ 

   Ȯ  0.45.3  ıňĝėĦŇĨŏĝŇĚŏĽƟĬ     3  ľĬƞĺĵĔŇĨ 
0.450.   ıňĝėĦŇĨ 1                  3  ľĬƞĺĵĔŇĨ 

  ĔĸŋƞĴȮ0ȮĔŅĶĺŇŏėĶŅŃľƢ 
 ȮȮ  0.45.5  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ   3  ľĬƞĺĵĔŇĨ 

0.451/Ȯ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/                3  ľĬƞĺĵĔŇĨ 
   206734  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ    3  ľĬƞĺĵĔŇĨ 

ĔĸŋƞĴȮ1ȮĪŀıŀőĸĵň 
0.45/1ȮȮĪŀıŀőĸĵň ȮȮȮȮȮȮȮȮȮȮ    3  ľĬƞĺĵĔŇĨ 

ĔĸŋƞĴȮ2ȮĺŇĝŅŀŊŗĬȮŕ 
   206736  ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   3  ľĬƞĺĵĔŇĨ 
    206738 ȮėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ    3  ľĬƞĺĵĔŇĨ 
   0/7531ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ    3  ľĬƞĺĵĔŇ ȮȮȮȮȮȮȮȮȮȮ  

/,/,1.0ȮȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
Ȯ    1.1.1.2.1ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  Ȯ     17 ľĬƞĺĵĔŇĨ 
  0.4521  ĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ Ȯ   1ȮȮȮ ľĬƞĺĵĔŇĨ 
  0.4775  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ/  1ȮȮȮ ľĬƞĺĵĔŇĨȮ 
  0.4776  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0  1ȮȮȮ ľĬƞĺĵĔŇĨ 
  0/751/  ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĵŋĔĨƢ  Ȯ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
ȮȮ  0/7531 ȮȮȮ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ  ȮȮȮȮȮȮȮ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
  0/757/ Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ/   / ľĬƞĺĵĔŇĨ 
  0/7570  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ0 Ȯ   / ľĬƞĺĵĔŇĨ 

1.1.2 ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮ  ȮœĴƞĬƟŀĵĔĺƞŅȮ  7  ľĬƞĺĵĔŇĨ 
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ȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶ
ĭĶŇľŅĶľĸńĔĽŌĨĶőħĵĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ6..ȮȮœĴƞĬƟŀĵĔĺƞŅ 6 ľĬƞĺĵĔŇĨ 

      206831  ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢ     1 ľĬƞĺĵĔŇĨ 
   206832  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬȮ    1 ľĬƞĺĵĔŇĨ 
    0.467/   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ/     3   ľĬƞĺĵĔŇĨ 
   0.4670   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ0     1    ľĬƞĺĵĔŇĨ   
   0.4671   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ1    1   ľĬƞĺĵĔŇĨ   
   0.4672   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ2    1   ľĬƞĺĵĔŇĨ 
ľĴŅĵŏľĨŋȮ :  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ &0.4,,,'ȮŐĸŃĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ Ȯ&0/7,,,'Ȯ 

1.2 ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ ȮȮȮȮȮȮȮȮ  
ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ȮȮȮȮ2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ      
ĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬ
ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ   
 
ĕ. ĮĶŇĠĠŅĬŇıĬīƢ        48 ľĬƞĺĵĔŇĨ 
 0.4676ȮȮȮ ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮ   26Ȯ ľĬƞĺĵĔŇĨ 
 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
           1.ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 2. ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  -œĴƞĴň- 
 
Ě. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

/,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ
ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴ
ĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(Department of Mathematics, Faculty of Science, Chiang Mai University) 

2. ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚ 
 
ě. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
     ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņħŋļġňĬŇıĬīƢȮőħĵ
ĬńĔĻŉĔļŅěŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŐĸŃĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴ
ŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
1. ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔĺŇĝŅĪňŗěŃĽŀĭěņĬĺĬĽŀĚĺŇĝŅĪňŗœĴƞŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬěŅĔĔĸŋƞĴĺŇĝŅĪňŗĔņľĬħħńĚĬňŘ 

-   ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢȮœħƟŐĔƞȮėĦŇĨĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬȮ 
    ŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ 
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     -  ĔĸŋƞĴıňĝėĦŇĨȮœħƟŐĔƞȮıňĝėĦŇĨ1ȮıňĝėĦŇĨȮ0ȮȮĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨȮŐĸŃıňĝėĦŇĨŏĝŇĚŏĽƟĬ 
-  ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮœħƟŐĔƞȮĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
-  ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵȮœħƟŐĔƞȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
-  ĔĸŋƞĴĺŇĵŋĨėĦŇĨȮœħƟŐĔƞȮĪķļġňĔĶŅĲȮŐĸŃėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ 
-  ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮœħƟŐĔƞȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
-  ĔĸŋƞĴĪŀıŀőĸĵňȮœħƟŐĔƞȮĪŀıŀőĸĵň 

         ĳŅĵŒĨƟėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĔƞŀĬĪņĔŅĶĵŊŗĬėņĶƟŀĚĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵȮĪńŘĚĬňŘ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶěŃěńħĪņėĸńĚĕƟŀĽŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟĬńĔĻŉĔļŅĪňŗŐěƟĚėĺŅĴĮĶŃĽĚėƢ 
0,ȮĔŅĶĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĨƞŀœĮĬňŘȮȮĴňĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50% ŐĸŃŀňĔ 
   ĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50%Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔľĬŉŗĚėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚ 
   ĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1,ȮĕƟŀĽŀĭĽņľĶńĭĔŅĶĽŀĭŐĔƟĨńĺĮĶŃĔŀĭħƟĺĵėņĩŅĴŏħŇĴŒĬĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅĽŀĭėĶńŘĚŐĶĔŐĸŃėņĩŅĴŒľĴƞěŅĔ 
   ėĸńĚĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅœħƟĶńĭŒĬĔŅĶĽŀĭėĶńŘĚŐĶĔȮőħĵĴňĽńħĽƞĺĬėŃŐĬĬĪňŗŏĪƞŅĔńĬ 
2,ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅěıŇěŅĶĦŅŒľƟőŀĬĬńĔĻŉĔļŅĪňŗœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŏĮƦĬĬńĔĻŉĔļŅ 
   ĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ľĴŅĵŏľĨŋȮȮĔĸŋƞĴĺŇĝŅŐĸŃĶŅĵĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴŀŅěŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ 
              ľĸńĔĽŌĨĶ 
 
Ĝ. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀ
ĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 
 
Type 1.1  :  Student wgrfȮK_qrcpŲqȮBcepccȮ 
   Degree Requirements           48 credits 
     A. Thesis   
           206898  Doctoral Thesis     48   credits 
 
 B.  Academic Activities 

1. A student has to present paper on the topic related to his/her thesis for 1 
time in every semester for at least 2 semesters. 

2. Thesis work or a part of thesis work must be published or at least 
accepted for publication in an international journal at least 2 papers, one 
of which must be in ISI, Scopus, IEEE, PubMed or Web of Science database 
and at least one published work must have the student as the first authorȮ
with affiliation indicated as Department of Mathematics, Faculty of 
Science, Chiang Mai University. 

3. A student has to present his/her thesis work or part of thesis work at least 
once in  an international conference accepted by the field of study. 
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4. A student has to report thesis progress, with approval of the Chairman of 
the Faculty Graduate Study Committee, to the Graduate School every 
semesters. 

 
 C. Non-credit Courses 
            1.   Graduate School requirement  a foreign language  
            2.  Program requirement                 - none - Ȯ 
 
   D. Qualifying Examination 

A student must complete a qualifying examination to evaluate his/her ability to their Ph.D. 
thesis. This qualifying examination and a foreign language examination requirement of the graduate 
school must be passed before presenting a thesis proposal. For the qualifying examination,           
1. The student must choose two subjects that are not in the same following categories                  
-  Analysis : Mathematical Analysis, Real Analysis, Complex Analysis, and Functional analysis            
-  Algebra :  Algebra 1,  Algebra 2,  Algebraic  Semigroup,  and  Linear Algebra                                   
-  Ordinary differential equation :  Theory of Differential Equation                                                     
-  Partial differential equation :  Theory of Partial Differential Equation                                                                  
-  Discrete Mathematic :  Graph theory and Combinatorics                                                                      
-  Numerical Analysis :  Numerical Analysis                                                                                     
-  Topology :  Topology                                                                                                         
under the consent of the thesis advisor before submitting the request form to the graduate study. 
For this, the exam pools will be prepared for the students (submitting the form) by the program 
committee.                                                                                                                          
2. The criteria for passing the qualifying exam are at least 50% for one subject and 70% for another  
    subject. An unsuccessful examinee has one chance to take re-examination within the following  
    regular semester.                                                                                                                  
3. The retake exam problems for a student comprise some problems taken from the previous  
    exam and the other half from the same exam pool.                                                                 
4.  An unsuccessful examinccȮamsjbȮ`cȮrp_lqdcppcbȮrmȮK_qrcpŲqȮBcepccȮqtudies with theȮapproval of  
    the Graduate Program Administrative Committee.                                                                   
Remark : categories and subjects in each category are subject to be changed by the approval of  
             the Graduate Program Administrative Committee. 
 
E.  Comprehensive Examination  
      Students must submit the request to take the examination to the graduate  
school after an approval of the advisor or independent study advisors. 
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RwncȮ/,0ȮȮ8ȮȮQrsbclrȮugrfȮ@_afcjmpŲqȮBcepccȮȮȮȮ 
 Degree Requirements       72 credits 
     A. Thesis   
             206897  Doctoral Thesis     72 credits 
 
     B. Academic Activities 

1. A student has to present paper on the topic related to his/her thesis for 1 
time in every semester for at least 3 semesters. 

2. Thesis work or a part of thesis work must be published or at least 
accepted for publication at least 2 papers in an international journal listed 
in ISI, Scopus, IEEE, PubMed or Web of Science database, and at least one 
published work must have the student as the first authorȮwith affiliation 
indicated as Department of Mathematics, Faculty of Science, Chiang Mai 
University. 

3.  A student has to present his/her thesis work or part of thesis work for at 
least 2 times in international conference accepted by the field of study. 

4.  A student has to report thesis progress, with approval of the Chairman of  ȮȮ 
    the Faculty Graduate Study Committee, to the Graduate School every  
    semesters. 

 
   C. Non-credit Courses 
            1.   Graduate School requirement  a foreign language 
            2.  Program requirement - none - 
 
    D. Qualifying Examination 

A student must complete a qualifying examination to evaluate his/her ability to 
their Ph.D. thesis. This qualifying examination and a foreign language examination 
requirement of the graduate school must be passed before presenting a thesis proposal. 
For the qualifying examination,           
1. The student must choose two subjects that are not in the same following categories                  
-  Analysis : Mathematical Analysis, Real Analysis, Complex Analysis, and Functional analysis            
-  Algebra :  Algebra 1,  Algebra 2,  Algebraic  Semigroup,  and  Linear Algebra                                   
-  Ordinary differential equation :  Theory of Differential Equation                                                     
-  Partial differential equation :  Theory of Partial Differential Equation                                                                  
-  Discrete Mathematic :  Graph theory and Combinatorics                                                                      
-  Numerical Analysis :  Numerical Analysis                                                                                     
-  Topology :  Topology                                                                                                         
under the consent of the thesis advisor before submitting the request form to the graduate 
study. For this, the exam pools will be prepared for the students (submitting the form) by 
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the program committee.                                                                                                                         
2. The criteria for passing the qualifying exam are at least 50% for one subject and 70% for 
another subject. An unsuccessful examinee has one chance to take re-examination within 
the following regular semester.                                                                                                                 
3. The retake exam problems for a student comprise some problems taken from the 
previous exam and the other half from the same exam pool.                                                                
4.  An unsuccessful examinee could be transferred to MastepŲqȮBcepccȮqrsbgcqȮugrfȮrfcȮ
approval of the Graduate Program Administrative Committee.                                                                  
Remark: categories and subjects in each category are subject to be changed by the 
approval of the Graduate Program Administrative Committee. 
 
E. Comprehensive Examination 

        Students must submit the request to take the examination to the graduate  
      school after an approval of the advisor or independent study advisors. 
 
 
Type 2.1 : For student with M_qrcpŲqȮBcepcc 
 Degree Requirements a minimum of           48 credits 
              A. Course work a minimum of                12 credits 
 1. Graduate Courses a minimum of                12 credits 
 1.1 Field of Specialization           a minimum of                12 credits   
 1.1.1 Required courses 6 credits 
    206997 ȮMathematics Seminar at Doctoral Level /   Ȯ3  credits 
    206998 ȮMathematics Seminar at Doctoral Level 0   Ȯ3  credits 
 1.1.2 Elective courses a minimum of                 6 credits 

         Student can enroll the followings courses or the others which the 
program administrative committee approves. 

     206831  Convex Analysis    3 credits 
      206832  Variational Analysis      3 credits 
     206891 ȮSpecial Topics in Mathematics /   3 credits 
     206892ȮȮSpecial Topics in Mathematics 0   3 credits 
     206893 ȮSpecial Topics in Mathematics 1   3 credits 
     206894 ȮSpecial Topics in Mathematics 2   3 credits 
   Note : Courses in the field of concentration areȮ&0.4,,,) and (219..) 
 1.2 Other courses                              

  The student may enroll other graduate courses(s) under the agreement of the 
program administrative committee. 

 
 



27 
 

 

ȮȮȮȮ  Ȯ2.   Advanced Undergraduate Courses 
 In case the student lacks some basic knowledge which is necessary for education, 
the student must enrol some advanced undergraduate courses(s) under theȮ
recommendation of program administrative committee. ȮȮȮȮȮȮȮȮȮȮ 

 
               B. Thesis 
             206899   Doctoral Thesis                36 credits 
 
    C.  Non-credit Courses 
            1.   Graduate School requirement  a foreign language 
            2.  Program requirement                  - none ů 
 
   D.  Academic Activities 

1. At least 1 thesis work or a part of thesis work must be published or at 
least accepted for publication in an international journal listed in ISI, 
Scopus, IEEE, PubMed or Web of Science database and the student as the 
first author with affiliation indicated as Department of Mathematics, 
Faculty of Science, Chiang Mai University. 

  ȮȮȮȮȮȮ2. A student has to present his/her thesis work or part of thesis work at least 
once in  an international conference accepted by the field of study. 

 
 E. Qualifying Examination 

                A student must complete a qualifying examination to evaluate his/her ability to 
their Ph.D. thesis. This qualifying examination and a foreign language examination requirement of 
the graduate school must be passed before presenting a thesis proposal. For the qualifying 
examination,           

1. The student must choose two subjects that are not in the same following categories                  
-  Analysis : Mathematical Analysis, Real Analysis, Complex Analysis, and Functional analysis            
-  Algebra :  Algebra 1,  Algebra 2,  Algebraic  Semigroup,  and  Linear Algebra                                   
-  Ordinary differential equation :  Theory of Differential Equation                                                     
-  Partial differential equation :  Theory of Partial Differential Equation                                                                  
-  Discrete Mathematic :  Graph theory and Combinatorics                                                                      
-  Numerical Analysis :  Numerical Analysis                                                                                     
-  Topology :  Topology                                                                                                         
under the consent of the thesis advisor before submitting the request form to the graduate 
study. For this, the exam pools will be prepared for the students (submitting the form) by 
the program committee.                                                                                                                         
2. The criteria for passing the qualifying exam are at least 50% for one subject and 70% for 
another subject. An unsuccessful examinee has one chance to take re-examination within 
the following regular semester.                                                                                                                 
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3. The retake exam problems for a student comprise some problems taken from the 
previous exam and the other half from the same exam pool.                                                                
4.  An unsuccessful examinee could be transferred to MastepŲqȮBcepccȮqrsbgcqȮugrfȮrfcȮ
approval of the Graduate Program Administrative Committee.                                                                  
Remark: categories and subjects in each category are subject to be changed by the 
approval of the Graduate Program Administrative Committee. 
 
 F. Comprehensive Examination 

          Students must submit the request to take the examination to the graduate school 
after an approval of the advisor or independent study advisors. 
 
Type 2.2 : For student with BachelmpŲqȮBcepcc 
      Degree Requirement   a minimum of          74 credits 
         A. Course work a minimum of            26 credits 
             1. Graduate Courses a minimum of            26 credits 
                 1.1  Field of Specialization a minimum of            26 credits 

 Ȯ1.1.1ȮȮȮRequired courses/ Elective prescribed courses  17 credits 
    Select courses from the two following groups.  
                       1.1.1.1  Mathematics group 
                       1.1.1.1.1ȮȮȮRequired courses                                             8      credits 
Ȯ    0.457/ ȮSeminar in Mathematics 1     /  credit 
    0.4570Ȯ Seminar in Mathematics 2     / creditȮȮȮ 
   0.4775   Mathematics Seminar at Doctoral Level /Ȯ   1ȮȮȮ credits 
   0.4776   Mathematics Seminar at Doctoral Level 2   1ȮȮȮ credits 
                       1.1.1.1.2   Elective prescribed courses       9 credits 
            Student can enroll the following courses at a minimum of 3 groups 
  ȮȮȮȮȮȮȮȮȮȮGroup 1   Algebra 

206705     Linear Algebra       3   credits 
0.450.Ȯ  Algebra 1       3   creditsȮȮ 
GroupȮ2Ȯ Analysis 
0.45.5   Mathematical Analysis     3   credits 
0.451/Ȯ  Real  Analysis 1                  3   credits 

   206734   Functional Analysis      3   credits 
GroupȮ3Ȯ Topology 
0.45/1Ȯ Topology        3       credits 
GroupȮ2Ȯ Other subjects 
206736  Graph Theory and Applications    3  credits 

    206738 ȮCombinatorics      3  credits 
   0/7531ȮȮNumerical Analysis      3  credits 

http://www.sciencedirect.com/science/journal/0012365X
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       /,/,1.0ȮApplied mathematics group 
                         1.1.1.2.1ȮȮȮRequired courses                                         17       credits 
   0.4521  Theory of Differential Equations Ȯ  1ȮȮȮ credits 
   0.4775  Mathematics Seminar at Doctoral Level /   1ȮȮȮ credits 
   0.4776  Mathematics Seminar at Doctoral Level 2   1ȮȮȮ credits  
   0/751/   Applied Analysis  Ȯ   1ȮȮȮ credits 
ȮȮȮȮȮȮ      0/7531 ȮȮNumerical Analysis  ȮȮȮȮȮȮ   1ȮȮȮ  credits 
   0/757/  Seminar in Applied Mathematics 1    / credit 
   0/7570  Seminar in Applied Mathematics 2    / credit 
                     1.1.2.  Elective courses a minimum of            9 credits 

 Select from the following or the others under the agreement of the program 
administrative committeeȮwhich are the courses level 800 at least 6 credits  

ȮȮ    0.461/ȮȮ     Convex AnalysisȮȮ   1Ȯ credits 
ȮȮ  ȮȮ 0.4610ȮȮ     Variational Analysis   1Ȯ credits 
   206891          Special Topics in Mathematics / 3 credits 
     206892ȮȮ        Special Topics in Mathematics 0         3  credits 
     206893 Ȯ         Special Topics in Mathematics 1        3  credits 
     206894 Ȯ        Special Topics in Mathematics 2         3  credits 
                 Note : Courses in the field of concentration areȮ&0.4,,,) and (219..) 
 1.2  Other courses                       

  The student may enroll other graduate courses(s) under the agreement of the 
program administrative committee. 

Ȯ2.   Advanced Undergraduate Courses 
 In case the student lacks some basic knowledge which is necessary for 
education, the student must enrol some advanced undergraduate courses(s) under the 
recommendation of program administrative committee.   
 
          B. Thesis 
                     206898 Doctoral Thesis                       48 credits 
 
   C. Non-credit Courses 
            1.   Graduate School requirement a foreign language 
            2.  Program requirement -none- 
 
 D. Academic Activities 

1. Thesis work or a part of thesis work must be published or at least 
accepted for publication in an international journal at least 2 papers, one 
of which must be listed  in ISI, Scopus, IEEE, PubMed or Web of Science 
database and at least one published work must have the student as the 
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first author with affiliation indicated as Department of Mathematics, 
Faculty of Science, Chiang Mai University. 

2. A student has to present his/her thesis work or part of thesis work for at 
least 2 times in international conference accepted by the field of study. 

 
E. Qualifying Examination 

A student must complete a qualifying examination to evaluate his/her ability to 
their Ph.D. thesis. This qualifying examination and a foreign language examination 
requirement of the graduate school must be passed before presenting a thesis proposal. 
For the qualifying examination,           
1. The student must choose two subjects that are not in the same following categories                  
-  Analysis : Mathematical Analysis, Real Analysis, Complex Analysis, and Functional analysis            
-  Algebra :  Algebra 1,  Algebra 2,  Algebraic  Semigroup,  and  Linear Algebra                                   
-  Ordinary differential equation :  Theory of Differential Equation                                                     
-  Partial differential equation :  Theory of Partial Differential Equation                                                                  
-  Discrete Mathematic :  Graph theory and Combinatorics                                                                      
-  Numerical Analysis :  Numerical Analysis                                                                                     
-  Topology :  Topology                                                                                                         
under the consent of the thesis advisor before submitting the request form to the graduate 
study. For this, the exam pools will be prepared for the students (submitting the form) by 
the program committee.                                                                                                                         
2. The criteria for passing the qualifying exam are at least 50% for one subject and 70% for 
another subject. An unsuccessful examinee has one chance to take re-examination within 
the following regular semester.                                                                                                                 
3. The retake exam problems for a student comprise some problems taken from the 
previous exam and the other half from the same exam pool.                                                                
4.  An unsuccessful examinee could be transdcppcbȮrmȮK_qrcpŲqȮBcepccȮqrsbgcqȮugrfȮrfcȮ
approval of the Graduate Program Administrative Committee.                                                                  
Remark: categories and subjects in each category are subject to be changed by the 
approval of the Graduate Program Administrative Committee. 
 
F. Comprehensive Examination 

        Students must submit the request to take the examination to the graduate  
       school after an approval of the advisor or independent study advisors. 
 

      
3.1.1 ĔĶŃĭĺĬĺŇĝŅȮ  

Ȯ&/' ľĴĺħĺŇĝŅĭńĚėńĭȮȮȮ             ľĬƞĺĵĔŇĨ  
206521  ĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 

&Theory of Differential Equations) 
3(3-0-6) 
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206791  
ȮȮȮȮȮȮȮȮȮȮȮ 

ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ 
&Seminar in Mathematics /)   

ȮȮ/(/-0-0) 
 

206790  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0 
&Seminar in Mathematics 0) 

/(/-0-0) 
 

0.4775Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ/ 
&Mathematics Seminar at Doctoral Level /) 

3(3-0-6) 
 

0.4778Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0 
(Mathematics Seminar at Doctoral Level 0) 

3(3-0-6) 
 

219731  ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĵŋĔĨƢȮ 
&Applied Analysis' 

3(3-0-6) 

219751  
 

ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
(Numerical Analysis) 

3(3-0-6) 

0/757/Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ/ 
&Seminar in Applied Mathematics 1)   

/(/-0-0) 
 

0/7570Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ0 
&Seminar in Applied Mathematics 0)   

/(/-0-0) 
 

(2)  ľĴĺħĺŇĝŅĭńĚėńĭŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮ 
ĔĸŋƞĴȮ/Ȯ ıňĝėĦŇĨ         ȮȮȮȮȮȮȮȮȮ 
 0.45.3   ȮȮȮȮȮȮıňĝėĦŇĨŏĝŇĚŏĽƟĬ       3(3-0-6) 
        (Linear Algebra) 
0.450.    ȮȮȮȮȮȮıňĝėĦŇĨ 1                     3(3-0-6) 
        (Algebra 1) 
ĔĸŋƞĴȮ0ȮĔŅĶĺŇŏėĶŅŃľƢ 
0.45.5   ȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ      3(3-0-6) 
       (Mathematical Analysis) 
0.451/Ȯ  ȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/                   3(3-0-6) 
        (Real Analysis 1) 
206734  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ      3(3-0-6) 
        (Functional Analysis) 
ĔĸŋƞĴȮ1ȮĪŀıŀőĸĵň 
0.45/1ȮȮ ȮȮȮȮȮȮĪŀıŀőĸĵň ȮȮȮȮȮȮȮȮȮȮ       3(3-0-6) 
        (Topology) 
ĔĸŋƞĴȮ2ȮĺŇĝŅŀŊŗĬȮŕ 
206736   ȮȮȮȮȮȮĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ      3(3-0-6) 
        (Graph Theory and Applications) 
206738  ȮȮȮȮȮȮȮėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ      3(3-0-6) 
        (Combinatorics) 
0/7531ȮȮ ȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ      3(3-0-6) 
        (Numerical Analysis) 
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(3)  ľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮ 
206831 
 
206832 
 
20667/  

ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢ   
&Convex Analysis' 
ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬ 
&Variational Analysis' 
ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ/ 
&Special Topics in Mathematics /) 

   3(3-0-6) 
 
   3(3-0-6) 
 
  3(3-0-6) 
 

206670  ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ0 
&Special Topics in Mathematics 0) 

   3(3-0-6) 

206891  ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ1 
&Special Topics in Mathematics 1) 

3(3-0-6) 

206892  ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ2 
&Special Topics in Mathematics 2) 

3(3-0-6) 

 

  

 
(4) ľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ   
      -ȮœĴƞĴňȮ- 
 
&5'ȮľĴĺħĮĶŇĠĠŅĬŇıĬīƢ       Ȯ                                ľĬƞĺĵĔŇĨ 

206895  ħŋļġňĬŇıĬīƢȮ 
&Doctoral Thesis) 

50 
 

206898  ħŋļġňĬŇıĬīƢȮ 
&Doctoral Thesis) 

26 
 

206899  ħŋļġňĬŇıĬīƢȮ 
&Doctoral Thesis) 

14 
 

 
ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅȮȮ  
ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔņľĬħŏĮƦĬĨńĺŏĸĕȮ4ȮȮľĸńĔȮȮħńĚĨƞŀœĮĬňŘ 
 /, ŏĸĕȮ1ȮĨńĺŐĶĔȮȮ ŐĽħĚĩŉĚȮȮėĦŃȮȮŐĸŃĳŅėĺŇĝŅ/ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
 0, ŏĸĕľĸńĔĶƟŀĵ ŐĽħĚĩŉĚȮȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ Ŵ5ŵȮĶŃħńĭĮĶŇĠĠŅőĪȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŴ6ŵȮĶŃħńĭĮĶŇĠĠŅŏŀĔ 
 1, ŏĸĕľĸńĔĽŇĭȮȮȮȮȮ ŐĽħĚĩŉĚȮȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 
                         &.=General Mathematics*Ȯ/=Foundation of Mathematics*Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ0=Algebra, 3=Analysis,4=Differential,Ȯ3=Numerical,  
                                            6=Applied Mathematics*Ȯ5=Probabirity, 8=Combinatoric/stat,  
                               9=Seminar/IS/Thesis' 
 2, ŏĸĕľĸńĔľĬƞĺĵȮȮ ŐĽħĚĩŉĚȮȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ   
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1,/,2 ŐĽħĚŐįĬĔŅĶĻŉĔļŅ   
 1,/,2,/ ŐĭĭȮ/,/ 

ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶ 

ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

- 206898 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language examination 
requirement 

  ĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Present paper/Attend seminar 

 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

    

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

    

 ĶĺĴ -  ĶĺĴ 12 

ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
206898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 206898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

 ĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Present paper/Attend seminar 

     

 ĶĺĴ 12  ĶĺĴ 12 

ĮƖĪňŗ 3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
206898 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 Ȯ ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ

ĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

- 

    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  
Comprehensive Examination 

 

     ĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
Dissertatioin defense 

 

 ĶĺĴ 12  ĶĺĴ - 
 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ  48  ľĬƞĺĵĔŇĨ 
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 1,/,2,0 ŐĭĭȮ/,0 

ĮƖĪňŗ  1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶ 

ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

Ȯ- 0.4675 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 

 ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

  ĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Present paper/Attend seminar 

 

 ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

    

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

    

 ĶĺĴ -  ĶĺĴ 12 
 

ĮƖĪňŗ  2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
206897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 206897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

 ĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Present paper/Attend seminar 

  ĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ
ĽńĴĴĬŅ 
Present paper/Attend seminar 

 

 ĶĺĴ 12  ĶĺĴ 12 

ĮƖĪňŗ  3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
206897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 206897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12 

 ĶĺĴ 12  ĶĺĴ 12 

ĮƖĪňŗ  4 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
206897 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚ

ĴľŅĺŇĪĵŅĸńĵ 
Register for university 
services 

- 

    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  
Comprehensive Examination 

 

    ĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
Dissertatioin defense 

 

 ĶĺĴ 12  ĶĺĴ - 
 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ 72 ľĬƞĺĵĔŇĨ 
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1,/,2,1 ŐĭĭȮ0,/ 

ĮƖĪňŗ  1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
0.4,,, ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 

Elective courses 
3 0.4,,, ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 

Elective courses 
3 

0.4775 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ/ 
Mathematics Seminar at Doctoral 
Level / 

3 0.4776 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ2 
Mathematics Seminar at Doctoral 
Level 2 

3 

    ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

 

    ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

 

    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

 

 ĶĺĴ 6  ĶĺĴ 6 
 

ĮƖĪňŗ 2 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

206899 ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 206899   ħŋļġňĬŇıĬīƢ 
Doctoral Thesis 

12 

 ĶĺĴ 12  ĶĺĴ 12 
 

ĮƖĪňŗ 3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
206899 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 
12  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶ 

ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

- 

    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  
Comprehensive Examination 

 

    ĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
Dissertatioin defense 

 

 ĶĺĴ 12  ĶĺĴ - 
 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ  48  ľĬƞĺĵĔŇĨ 
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 1,/,2,2 ŐĭĭȮ0,0 
ĮƖĪňŗ  1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

0.4źȮľĶŊŀȮ

0/7,,, 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ/ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ

ŏĸŊŀĔ 

Required courses /Elective 

prescribed courses 

4 2.4źȮľĶŊŀȮ

0/7,,, 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ/ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ

ŏĸŊŀĔ 

Required courses /Elective 

prescribed courses 

1 

0.4źȮľĶŊŀȮ

0/7,,, 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 

Elective courses 

3 0.4źȮľĶŊŀȮ

0/7,,, 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 

Elective courses 

6 

    ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
Qualifying Examination 

 

    ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

 

    ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
Present thesis proposal 

 

 ĶĺĴ 9  ĶĺĴ 9 
 

ĮƖĪňŗ  2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

206791  

ľĶŊŀȮ0/757/ 

ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮľĶŊŀ 

ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ/ 

Seminar in Mathematics 1/ 

Seminar in Applied Mathematics 1 

1 206792  

ľĶŊŀȮ0/7570 

ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0ȮȮľĶŊŀ 

ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ0 

Seminar in Mathematics 2/ 

Seminar in Applied Mathematics 2 

1 

0.4676 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 

9 0.4676 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 

9 

 ĶĺĴ 10  ĶĺĴ 10 

 

ĮƖĪňŗ  3 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

0.4775 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŇĠĠŅŏŀĔȮ/ 

Mathematics Seminar at Doctoral 

Level / 

3 0.4776 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŇĠĠŅŏŀĔȮ0 

Mathematics Seminar at Doctoral 

Level 2 

3 

0.4676 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 

9 0.4676 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 

9 

 ĶĺĴ 12  ĶĺĴ 12 
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ĮƖĪňŗ  4 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 

0.4676 ħŋļġňĬŇıĬīƢ 

Doctoral Thesis 

12  ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶ 
ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
Register for university services 

- 

    ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ  
Comprehensive Examination 

 

    ĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
Dissertatioin defense 

 

 ĶĺĴ 12  ĶĺĴ - 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ  74  ľĬƞĺĵĔŇĨ 
 
 
 1,/,3 ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
  ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ  
 

3.0ȮĝŊŗŀȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮȮ 
3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ/ ŀŅěŅĶĵƢįŌƟĽŀĬ 
 

Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬįĸĚŅĬ 

ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
/ Ļ,ħĶ,ĽŋŏĪıȮĽĺĬŒĨƟ* 

 
ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0314 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0306 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵ
ĻĶňĬėĶŇĬĪĶĺŇőĶĥ, 0304 

- 7 - /.,3 199(74) 

0 Ļ,ħĶ,ĽĶĻńĔħŇśȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸňŘĶńĨĬŅĺĸň* 
 

Dr. rer. nat. (Algebra), 
University of Potsdam, 
Germany,Ȯ2002 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2532 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ+ĻŉĔļŅĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2524 
 

5 /,3 5 1 39(17) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬįĸĚŅĬ 

ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
3 ĶĻ,ħĶ,ĭńĠĝŅȮ 

             ĮƤĠĠŅĬŅė* 
ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0327 
ĔĻ.ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',ȮĴľŅĺŇĪĵŅĸńĵ
ĬŏĶĻĺĶ,Ȯ0323 

5 /,3 5 1.5 56(15) 

4 ĶĻ,ħĶ,ěŌĸŇĬȮĸŇėŃĽŇĶŇ* Ph.D. (Electrical Engineering 
and Computer Science), Case 
Western Reserve University, 
USA, 2004 
M.S.Ȯ&Management Science'ȮȮȮ  
Case Western Reserve 
University, USA, 1998 
ĺĪ.Ĵ. &ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ',ȮȮ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ2515Ȯ 
ĺĪ,ĭ. &ėĦŇĨĻŅĽĨĶƢ',ȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 

3 3 3 6 21(7) 

5 įĻ,ħĶ,ĔķļġŅȮĽńĚĕĬńĬĪƢ 
 
 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0335 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2553  
ĺĪ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0351 

7 - 7 1.5 16(5) 

6 įĻ,ħĶ,ĔńĠƣŋĨŅȮ 
                ĳŌƞĝŇĬŅıńĬīŋƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňĽŋĶĬŅĶň, 2552 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

7 - 4 4.5 20(13) 

7 ĶĻ,ħĶ,ĦńģĔĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŋėńĬīĴŅĸŅ 
 
 
 
 
 

Ph.D. (Mathematics), 
University of Alabama, USA, 
0..1 
M.A. (Mathematics), University 
of Alabama, USA, /776 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴ, 0315 

7 1.5 7 3 10(5) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬįĸĚŅĬ 

ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
8 įĻ,ħĶ,ĦńģıĸȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮıĸŀĵĴŃĔĸŗņ 
 
 
 
 
 

Ph.D. (Applied Mathematics), 
Iowa State University, USA, 
2014 
M.S. (Mathematics), Drexel 
University, USA, 2008 
B.A.Ȯ(Mathematics and 
Linguistics), Swarthmore 
College, USA, 2006 

7 1.5 7 3 7(4) 

9 įĻ,ħĶ,īĚĝńĵȮ 
ȮȮȮȮȮȮȮȮȮȮȮħņĶĚőĳėĳńĦĤƢ 
 

ĮĶ,ħ,Ȯ(ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2546 
ĺĪ,ĭ,Ȯ(ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ), 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ, 2538 

7 - 7 1.5 16(5) 

10 ĶĻ,ħĶ,īŏĬĻĶƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮőĶěĬƢĻŇĶıŇĻŅĸ 
 
 
 
 
 
 
 

Ph.D. (Applied Mathematics),  
University of Colorado, USA, 
2007 
M.S. (Applied Mathematics),  
University of Colorado, USA, 
2004 
M.S. (Mathematics), Oregon 
State University, USA, 2001 
ĺĪ.ĭ, (ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2540 

7 3 7 4.5 22(12) 

11 įĻ,ħĶ,īĬŃĻńĔħŇśȮȮȮ 
ȮȮȮȮȮȮȮȮľĴĺĔĪŀĚľĸŅĚ 

Ph.D.Ȯ(Mathematics), 
UniversityȮof Notre Dame, 
USA*Ȯ2005 
M.S.Ȯ&Mathematics',ȮUniversityȮ
of Notre Dame,ȮUSA,Ȯ2002 
B.S.Ȯ&Mathematics',ȮDuquesne 
University, USA,Ȯ1999 

7 1.5 7 3 31(13) 

12 ĶĻ,ȮħĶ,īňĶŃıĚļƢ   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŋĕĽņĶŅĠ 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,Ȯ2559 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2553Ȯ 

7 - 7 1.5 23(14) 
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ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬįĸĚŅĬ 

ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
13 ĶĻ,ħĶ,ĬĶŅĺħňȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮĳŌħĸĽŇĪīŇıńĥĬƢ 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2557 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2552 

7 1.5 7 3 15(7) 

14 įĻ,ħĶ,ŏĭĬȮĺĚĻƢĽŅĵŒě 
 
 
 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 034. 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0333 

7 - 7 3 24(13) 
 

15 ĶĻ,ħĶ,ĮĶŅĶĩĬŅȮŒěįƞŀĚ 
 
 
 
 
 
 

Ph.D.Ȯ(Mathematics), University 
of Illinois at Urbana-
Champaign, USA, 2011 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
Ļļ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

7 - 7 1.5 7(3) 

16 ŀ,ħĶ,ĮƕĵĜńĨĶȮĻĶňĮĶŃĪńĔļƢ Ph.D. (Mathematics), Simon 
Fraser University, Canada, 
0./3 
M.MathȮ(Combinatorics & 
Optimization), University of 
Waterloo, Canada, 2./. 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ'* ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2547 

7 - 7 1.5 6(4) 

17 ĶĻ,ħĶ,ĮƕĵŃıĚĻƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮ   ȮŏĬňĵĴĪĶńıĵƢȮ 

Ph.D. (Mathematics), 
University of Illinois at 
Urbana-Champaign, USA, /776ȮȮ 
M.Sc. (Mathematics), 
University of Illinois at 
Urbana-Champaign, USA,Ȯ/773 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0312 

- 6 - 7.5 93(17) 

18 įĻ,ħĶ,ŏĮƦĬľĠŇĚ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőĶěĬĔŋĸ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

Ph.D. (Mathematics), Royal 
Holloway, University of 
London, UK, 2013 

7 1.5 7 1.5 3(3) 
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ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬįĸĚŅĬ 

ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
 
Ȯ 

ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 

19 įĻ,ħĶ,ĳŅėĳŌĴŇȮ             Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮŏıŖĝĶĮĶŃħńĭ 

Ph.D. (Mathematics), 
University of Bath, UK, 2011 
M.Sc. (Mathematics), 
University of Cambridge, UK, 
2007 
B.Sc.Ȯ(Mathematics), University 
of Leeds, UK, 2006 

7 - 7 1.5 10(3) 

20 ĶĻ,ħĶ,ĳńĔħň  
              ŏěĶŇĠĽĺĶĶėƢ 
 

ĮĶ,ħ,Ȯ(ėĦŇĨĻŅĽĨĶƢ), 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2552 
ĺĪ,Ĵ, (ėĦŇĨĻŅĽĨĶƢ),  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,ĭ, (ėĦŇĨĻŅĽĨĶƢ), 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 

7 - 7 1.5 39(19) 

21 ĶĻ,ħĶ,ĴĶĔĨȮ ŏĔŖĭŏěĶŇĠ 
 

Ph.D. (Mathematics and 
Computer Science), Colorado 
School of Mines, USA, 0..1 
M.S. (Mathematical and 
Computer Sciences), 
Colorado School of Mines, 
USA, /775 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0316 

7 - 7 1.5 9(4) 

22 įĻ.ħĶ.ĶŋěŇĶŅȮȮȮŀŋƞĬŏěĶŇĠ 
   

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ0323 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

7 - 7 1.5 13(4) 

23 įĻ,ħĶ,ĺĶĶĦĻŇĶŇȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮ      ĺĶĶĦĽŇĪīŇś 
ȮȮ 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2555 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551  
ĺĪ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0348 

7 - 7 1.5 10(5) 
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ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬįĸĚŅĬ 

ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
24 ĶĻ,ħĶ,ĺńĝĶňıńĬīŋƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ  ŀĨŇıĸĶńĨĬƢȮȮ 

Ph.D. (Mathematics', 
UniversityȮat Buffalo, USA, 
2./3 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 033/ 
ĺĪ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0349 

7 1.5 7 6 11(9) 

25 ĶĻ,ħĶ,ĺŅĶŋĬńĬĪƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮŀŇĬĩŅĔƟŀĬ 
 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0331 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326ȮȮ 
Ȯ 

7 1.5 7 6 15(8) 

26 ĶĻ,ħĶ,ĽŅĵńĠȮĮƤĬĴŅ 
 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550Ȯ 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547  
Ļļ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0323 

7 3.5 7 4.5 21(5) 

27 įĻ,ħĶ,ĽŋĪīŇħŅȮĺĚĻƢŐĔƟĺ 
 
 
 
 
 
 
 

Dr. rer. nat. (Applied 
Mathematics), Julius-
maximilians University of 
Wuerzburg, Germany, 2015 
M.Sc. (Industrial Mathematics), 
Technical University of 
Kaiserslautern, Germany, 2011 
ĺĪ,ĭ,Ȯ(ėĦŇĨĻŅĽĨĶƢ),Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 0326 
 

7 - 7 1.5 6(3) 

28 ĶĻ,ħĶ,ĽĴĝŅĵ ĻĶňĵŅĭ 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&1Ȯ
3/./Ȯ..4/Ȯ344.' 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2552 
ĺĪ.Ĵ.Ȯ&ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ0325Ȯ 
ĺĪ.ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544  

7 1.5 7 1.5 12(3) 
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ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬįĸĚŅĬ 

ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
29 įĻ,ħĶ,ĽĴĳıȮĴŌĸĝńĵ 

 
ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2548 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 

7 - 7 1.5 11(3) 

30 ĶĻ,ħĶ,ĽńĬĨŇȮĪŅŏĽĬŅ Ph.D. (Mathematics), Cornell 
University, USA, 2011 
M.S. (Mathematics), New 
Mexico State University, USA, 
2006 
ĺĪ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0346 

7 3 7 3 21(9) 

31 ĶĻ,ħĶ,ŀĶĶĩıĸȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĔƟĺĕŅĺ 
ȮȮ 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 
ĔĻ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, 0321 

7 3 7 4.5 35(13) 

32 įĻ,ħĶ,ĮĶňĵŅĬŋĝȮ 
                őľĬŐľĵĴ 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2555 
Į,ĭńĦĤŇĨ (ĔŅĶĽŀĬ',  
ĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, 2550 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, 2549 
 

7 - 7 1.5 15(5) 

33 įĻ,ħĶ,ĝńĵıĶȮĨńŘĚĪŀĚ 
 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 033/ 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 
 

7 - 7 1.5 8(3) 

34 įĻ,ħĶ,īňĶĬŋĝȮĽŊĭŏěĶŇĠ 
Ȯ 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0330 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0325Ȯ 
ĺĪ,ĭ,&ėĦŇĨĻŅĽĨĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0323 
 

7 - 7 1.5 9(4) 
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ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬįĸĚŅĬ 

ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
35 įĻ,ħĶ,ĬĺŇĬħŅȮ 

        ȮȮȮĜńĨĶĽĔŋĸıĶľĴ 
 

Dr. rer. nat. (Numerical 
Mathematics), University of 
Potsdam, Germany, 0./4 
M.Sc. (Mathematics), 
University of Oxford, UK, 0.// 
M,Math (Mathematics), 
University of Oxford, UK, 0..6 

7 - 7 1.5 4(3) 

36 įĻ,ħĶ,ĻŋĳĦńģ ĝńĵħň 
 
 
 
 

Sc.D. (Mathematical Sciences), 
Meiji University, Japan, 2017 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ,Ȯ2556 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2554 
 

7 - 7 1.5 7(4) 

37 įĻ,ħĶ,ľĪńĵĶńĨĬƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĵŇŗĚĪĺňĽŇĪīŇĔŋĸ 
&1Ȯ3377Ȯ...4Ȯ3246' 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0331 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0326 

7 - 7 1.5 9(3) 

38 įĻ,ħĶ,ĽĴĸńĔļĦƢȮŀŋĨŋħň ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0326 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0321 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 032. 

7 1.5 7 1.5 6(2) 

39 ĶĻ,ħĶ,ŀńĠĝĸňȮŏĕŖĴŏıŖĝĶƢ Ph.D. (Mathematics), Iowa 
State University, USA, 0./0 
M.S. (Mathematics), Iowa 
State University, USA, 2008 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2548 

7 - 7 1.5 12(9) 

40 ŀ,ħĶ,ŏŀĔĝńĵ ĪĺŇĬńĬĪƢ 
 
 

Dr. rer. nat. (Applied 
Mathematics), Karlsruhe 
Institute of Technology, 
Germany, 0./3 

7 - 7 1.5 5(3) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ ěņĬĺĬįĸĚŅĬ 

ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
M.Sc. (Mathematics), 
Karlsruhe Institute of 
Technology, Germany, 2010 
ĺĻ,ĭ,Ȯ&ėŀĴıŇĺŏĨŀĶƢ',ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ,Ȯ0324 

ľĴŅĵŏľĨŋ Ȯ /,Ȯ(ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
  2. ŀŅěŅĶĵƢĸņħńĭĪňŗȮ/-32ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

      3. ŀŅěŅĶĵƢĸņħńĭĪňŗȮ33-40ȮėŊŀȮŀŅěŅĶĵƢįŌƟĽŀĬ 
 
3.2.3ȮŀŅěŅĶĵƢıŇŏĻļ  

  -œĴƞĴň- 
 

4.  ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
 -œĴƞĴň- 

 
3, ĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
     5.1 ėņŀīŇĭŅĵőħĵĵƞŀȮ 
ȮȮ ľńĺĕƟŀħŋļġňĬŇıĬīƢȮȮěŃŏĮƦĬľńĺĕƟŀĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢĪňŗĬńĔĻŉĔļŅĽĬŒěŐĸŃŀĵŌƞŒĬėĺŅĴĽĬŒěĕŀĚ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮȮĽŅĴŅĶĩĻŉĔļŅėƟĬėĺƟŅŏıŇŗĴŏĨŇĴȮȮŐĔƟœĕĮƤĠľŅȮȮėŇħĺŇŏėĶŅŃľƢœħƟȮȮőħĵĽŅĴŅĶĩĬņĪķļġňĴŅ
ĮĶŃĵŋĔĨƢŒĝƟȮľĶŊŀĽĶƟŅĚĪķļġňŒľĴƞȮȮőħĵĴňĕŀĭŏĕĨĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩĪņŏĽĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔņľĬħȮȮ 
ȮȮȮȮȮ3,0 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ȮȮ ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅȮĽŅĴŅĶĩ
ĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮĽŅĴŅĶĩ
ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
ȮȮȮȮȮ3,1 ĝƞĺĚŏĺĸŅȮ 
 ȮȮ-ȮȮŐĭĭȮ/,/Ȯ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ/ ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ1Ȯ   
 ȮȮ-ȮȮŐĭĭȮ/,0ȮȮ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ/ȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ1ȮŐĸŃȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ2 
 ȮȮ-ȮȮŐĭĭȮ0,/Ȯ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ0ȮŐĸŃȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ1Ȯ 

ȮȮ-ȮȮŐĭĭȮ0,0Ȯ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ0ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0ȮĕŀĚĝńŘĬĮƖĪňŗȮ1Ȯ
ŐĸŃĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĕŀĚĝńŘĬĮƖĪňŗȮ2 
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5.4 ěņĬĺĬľĬƞĺĵĔŇĨ  
 ȮȮ-ȮȮŐĭĭȮ/,/ȮȮ ěņĬĺĬľĬƞĺĵĔŇĨȮȮȮ26ȮȮľĬƞĺĵĔŇĨ  
 ȮȮ-ȮȮŐĭĭȮ/,0ȮȮ ěņĬĺĬľĬƞĺĵĔŇĨȮȮȮ50ȮȮľĬƞĺĵĔŇĨ 
 ȮȮ-ȮȮŐĭĭȮ0,/ ěņĬĺĬľĬƞĺĵĔŇĨȮȮȮ36ȮȮľĬƞĺĵĔŇĨ 
 ȮȮ-ȮȮŐĭĭȮ0,0ȮȮȮ ěņĬĺĬľĬƞĺĵĔŇĨȮȮȮ48ȮȮľĬƞĺĵĔŇĨ 
3,3 ĔŅĶŏĨĶňĵĴĔŅĶȮ 

ȮȮ ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢœħƟĔņľĬħĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔŏĮƦĬĺŇĝŅĭńĚėńĭȮŐĸŃ
ĺŇĝŅľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢŏĮƦĬĺŇĝŅŏĸŊŀĔȮȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŒĬĪķļġňŐĸŃĔŅĶĺŇěńĵȮŒĬľńĺĕƟŀŐĬĺ
ĪŅĚĔŅĶĺŇěńĵĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮȮĴňĔŅĶĔņľĬħĝńŗĺőĴĚĔŅĶŒľƟėņĮĶŉĔļŅȮŐĸŃĨńĺŀĵƞŅĚĚŅĬĺŇěńĵŏĮƦĬ
ŐĬĺĪŅĚŒĬĔŅĶėŇħĚŅĬĺŇěńĵŏıŊŗŀĨňıŇĴıƢįĸĚŅĬĨŅĴĕƟŀĔņľĬħĕŀĚľĸńĔĽŌĨĶȮȮĪńŘĚĬňŘŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ
ĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅŏŀĔȮěŃĴňėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĪņľĬƟŅĪňŗĺŅĚŐįĬĔŅĶĻŉĔļŅȮȮŐĬŃĬņ
ĔŅĶĻŉĔļŅŐĸŃĔŅĶĪņħŋļġňĬŇıĬīƢȮȮőħĵėĦŃĔĶĶĴĔŅĶĝŋħĬňŘěŃĨƟŀĚĴňěņĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮŐĸŃŒľƟĔĶĶĴĔŅĶȮ/Ȯ
ėĬȮĪņľĬƟŅĪňŗŏĮƦĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔȮȮȮĨƟŀĚŏĮƦĬŀŅěŅĶĵƢ
ĮĶŃěņľĸńĔĽŌĨĶȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅľĶŊŀȮŏĮƦĬįŌƟħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗņĔĺƞŅĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢȮĞŉŗĚĴňėŋĦĺŋĥŇœĴƞĨŗņĔĺƞŅĶŃħńĭĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅŒĬĽŅĕŅĺŇĝŅĬńŘĬľĶŊŀĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬȮ
ŐĸŃĨƟŀĚĴňĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĺŇěńĵĪňŗĴŇŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶȮŒĬ
ĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶŏĮƦĬįĸĚŅĬĺŇěńĵȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĶƞĺĴȮĔĶĶĴĔŅĶ
ĽŀĭĺńħėŋĦĽĴĭńĨŇŐĸŃĔĶĶĴĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀŏĮƦĬįŌƟħņĶĚĨņŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶœĴƞĨŗņĔĺƞŅĶŀĚĻŅĽĨĶŅěŅĶĵƢŒĬĽŅĕŅĺŇĝŅĬńŘĬȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬŐĸŃĨƟŀĚĴňĮĶŃĽĭĔŅĶĦƢŒĬ
ĔŅĶĪņĺŇěńĵĪňŗĴŇŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶȮŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚ
ĬƟŀĵȮ/ȮĶŅĵĔŅĶŏĮƦĬįĸĚŅĬĺŇěńĵȮĽņľĶńĭįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮĨƟŀĚĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅŐĸŃĴň
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢŏįĵŐıĶƞŒĬĺŅĶĽŅĶĪňŗĴňĝŊŗŀŀĵŌƞ
ŒĬģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĝŅĨŇœĴƞĬƟŀĵĔĺƞŅȮ/.ȮŏĶŊŗŀĚȮ 
   ŏĴŊŗŀĬńĔĻŉĔļŅĪņħŋļġňĬŇıĬīƢŏĽĶŖěĽŇŘĬŐĸƟĺȮŐĸŃœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢȮ
ĬńĔĻŉĔļŅĨƟŀĚĵŊŗĬŏĶŊŗŀĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢŀĵƞŅĚĬƟŀĵȮ0ȮĽńĮħŅľƢȮĔƞŀĬĺńĬĽŀĭȮȮőħĵŒľƟĮĶŃīŅĬ
ėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŏĮƦĬįŌƟıŇěŅĶĦŅŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ
1ȮėĬȮĞŉŗĚŒĬěņĬĺĬĬńŘĬĮĶŃĔŀĭħƟĺĵŀŅěŅĶĵƢĮĶŃěņěņĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮėĬȮŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĽĩŅĭńĬ
ěņĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮėĬȮĞŉŗĚĴŅěŅĔĽŅĕŅĺŇĝŅŏħňĵĺĔńĬľĶŊŀĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ
ľĸńĔ-ĶƞĺĴȮĨƟŀĚŏĕƟŅĶƞĺĴŒĬĔĶŃĭĺĬĔŅĶĽŀĭȮőħĵŀŅěŏĕƟŅĶƞĺĴŒĬģŅĬŃĔĶĶĴĔŅĶĽŀĭľĶŊŀįŌƟŏĕƟŅĶƞĺĴĲƤĚĔŖœħƟȮŐĨƞěŃ
ŏĮƦĬĮĶŃīŅĬĔĶĶĴĔŅĶĽŀĭœĴƞœħƟȮȮĔŅĶĽŀĭħŋļġňĬŇıĬīƢěŃĨƟŀĚĮĶŃĔŅĻŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚȮėĺĶ
ŒĝƟŏĺĸŅœĴƞŏĔŇĬȮ1ȮĝńŗĺőĴĚȮȮŐĸŃŒľƟĶŅĵĚŅĬįĸŒľƟĭńĦĤŇĨĺŇĪĵŅĸńĵĪĶŅĭĳŅĵŒĬȮȮ/ȮĽńĮħŅľƢȮ 
3,4 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ  

Ȯ 3,4,/ȮȮĔņľĬħŒľƟĴňĔŅĶĬņŏĽĬŀľńĺĕƟŀŐĸŃőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮŏıŊŗŀĶńĭĔŅĶıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴěŅĔ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ 
ȮȮ 3,4,0ȮȮĮĶŃŏĴŇĬěŅĔįĸĽņŏĶŖěĕŀĚĚŅĬĺŇěńĵŐĸŃĔŅĶĬņŏĽĬŀŐĭĭĮŅĔŏĮĸƞŅĕŀĚĬńĔĻŉĔļŅȮőħĵĳŅėĺŇĝŅěŃ
ŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭħŋļġňĬŇıĬīƢĞŉŗĚĮĶŃĔŀĭħƟĺĵŀŅěŅĶĵƢĮĶŃěņȮŐĸŃįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵȮȮ
ĞŉŗĚŀĚėƢĮĶŃĔŀĭŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĔņľĬħ ĨŅĴĶŅĵĸŃŏŀňĵħħńĚĬňŘ 
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ȮȮȮȮ   ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ/,/ȮȮ 
ȮȮȮȮ      - įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ
ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴ
ĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(Department of Mathematics, Faculty of Science, Chiang Mai University) 
ȮȮȮȮ    Ȯ- ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
ȮȮȮȮ   ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ/,2Ȯ 

ȮȮȮ-ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed 
ľĶŊŀȮWeb of Science őħĵŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ
&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University)ȮȮ 
    Ȯ - ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚ 

 
ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ0,/Ȯ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭ 

ĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI,  
 Scopus,  IEEE,  PubMed  ľĶŊŀȮ Web of Science   őħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author)Ȯ) 
ıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(Department of Mathematics, Faculty of Science, Chiang Mai University) 

- ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 

ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ0,0Ȯ 
- įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ

ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴ
ĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(Department of Mathematics, Faculty of Science, Chiang Mai University) 

- ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚ 
 
 
 
 
 



48 
 

 

ľĴĺħĪňŗȮ4 įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
ĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚ
ŐĸŃĽńĚėĴ 

-ȮȮĽƞĚŏĽĶŇĴŐĸŃĽŀħŐĪĶĔŒľƟĬńĔĻŉĔļŅĴňěĶĶĵŅĭĶĶĦ
ŒĬĺŇĝŅĝňıȮŏėŅĶıŒĬĽŇĪīŇĪŅĚĮƤĠĠŅŐĸŃĕƟŀĴŌĸĽƞĺĬ
ĭŋėėĸ 
-ȮȮĴňĶŅĵĺŇĝŅĪňŗĬńĔĻŉĔļŅĨƟŀĚĪņĚŅĬŏĮƦĬĔĸŋƞĴȮȮŒľƟĪŋĔ
ėĬĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĪņĶŅĵĚŅĬȮŐĸŃĔŅĶĬņŏĽĬŀ
ĶŅĵĚŅĬȮŏıŊŗŀŏĮƦĬĔŅĶİƗĔĬńĔĻŉĔļŅŒľƟĶŌƟěńĔĔŅĶĪņĚŅĬ
ŏĮƦĬĔĸŋƞĴŐĸŃĶŌƟěńĔĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
-ȮȮĴňĔĨŇĔŅĪňŗĽĶƟŅĚĺŇĬńĵŒĬĨĬŏŀĚȮȮŏĝƞĬȮȮĔŅĶŏĕƟŅŏĶňĵĬ
ĨĶĚŏĺĸŅȮŏĕƟŅŏĶňĵĬŀĵƞŅĚĽĴŗņŏĽĴŀȮȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ
ĝńŘĬŏĶňĵĬȮŐĸŃĴňėĺŅĴĔĸƟŅŒĬĔŅĶĞńĔĩŅĴŐĸŃŐĽħĚ
ėĺŅĴėŇħŏľŖĬ 
-ȮȮĴňĔŅĶĴŀĭľĴŅĵĶŅĵĚŅĬŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅ
ħƟĺĵĨĬŏŀĚȮŐĸŃĬņŏĽĬŀŒĬĝńŘĬŏĶňĵĬ 

ĴňėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĴňėĺŅĴĶŌƟ
ŏĝŇĚĸŉĔŒĬĽŅĕŅĕŀĚĨĬȮŐĸŃıńĥĬŅŀĚėƢėĺŅĴĶŌƟŒľĴƞœħƟ 

-ȮĽĶƟŅĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĽŅĕŅĕŀĚĨĬȮŏıŊŗŀėŇħėƟĬŐĸŃıńĥĬŅěĬŏĔŇħŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞ 
-ȮĮĶńĭĨŅĴĺŇĺńĥĬŅĔŅĶĕŀĚĻŅĽĨĶƢȮĴňőěĪĵƢĮƤĠľŅĪňŗĪƟŅ
ĪƟŅĵŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅľŅėĺŅĴĶŌƟŒĬĔŅĶıńĥĬŅ
ĻńĔĵĳŅı 

ĽŅĴŅĶĩĬņŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅőħĵŒĝƟ
ĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚėĸƞŀĚŐėĸƞĺȮĬƞŅĽĬŒěȮŐĸŃ
ŏĕƟŅŒěĚƞŅĵ 
 
 

-ȮİƗĔŒľƟĬńĔĻŉĔļŅœħƟĬņŏĽĬŀįĸĚŅĬŐĭĭĮŅĔŏĮĸƞŅőħĵ
ŒĝƟĳŅļŅŀńĚĔķļŒĬĝńŗĺőĴĚĽńĴĴĬŅ 
-ȮěńħĔŇěĔĶĶĴŏĽĶŇĴĪńĔļŃĪŅĚĳŅļŅŀńĚĔķļŐĸŃ
ŏĪėĬŇėŒĬĔŅĶĬņŏĽĬŀįĸĚŅĬŒĬĶŌĮŐĭĭĨƞŅĚŕ 
-ȮĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅœħƟĴňĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶ
ĬņŏĽĬŀįĸĚŅĬŒĬĔŅĶĮĶŃĝŋĴĬŅĬŅĝŅĨŇ 

ĶŌƟěńĔŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚŐĸŃĽŅĴŅĶĩ
ĨŇħĨƞŀĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħň 

-ȮĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅœħƟĽŊĭėƟĬĕƟŀĴŌĸȮȮ
ĶĺĭĶĺĴėĺŅĴĶŌƟĪňŗĬŀĔŏľĬŊŀěŅĔĪňŗœħƟĬņŏĽĬŀŒĬĝńŘĬ
ŏĶňĵĬȮŐĸŃŏįĵŐıĶƞėĺŅĴĶŌƟĪňŗœħƟĶŃľĺƞŅĚĬńĔĻŉĔļŅ
ħƟĺĵĔńĬȮľĶŊŀŒľƟĔńĭįŌƟĽĬŒěĳŅĵĬŀĔ 
-ȮĴňĶŃĭĭŏıŊŗŀĽŊŗŀĽŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŒĬľĴŌƞ
ĬńĔĻŉĔļŅȮľĶŊŀĭŋėėĸĳŅĵĬŀĔĪňŗĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶ
ŐĽĺĚľŅėĺŅĴĶŌƟĪňŗĪńĬĽĴńĵȮĔŅĶŏįĵŐıĶƞȮȮĔŅĶĩŅĴĨŀĭȮ
ŐĸŃĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟ 
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2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮȮ 
 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

PLOȮ1   ĴňėĺŅĴĶŌƟĪŅĚ
ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮȮŐĸŃĽŅĴŅĶĩ
ėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĽńĚėĴ  

1) ŒĬĔĶŃĭĺĬĺŇĝŅĭĶĶĵŅĵȮœħƟĴň
ĔŅĶĭĶĶĵŅĵĩŉĚŏĬŊŘŀľŅľĸńĔĕŀĚ
ŐĨƞĸŃĺŇĝŅȮŐĸŃŒĬĮĶŃŏħŖĬĪňŗȮȮȮ 
įŌƟĽŀĬŏľŖĬĺƞŅĬńĔĻŉĔļŅœĴƞėƞŀĵ
ŏĕƟŅŒě ŐĸŃŒľƟĪņĔŅĶĭƟŅĬĽƞĚŏıŊŗŀ
ŏĮƦĬĔŅĶİƗĔİĬĨĬŏŀĚŐĸŃėƟĬėĺƟŅ
ĨŅĴŐľĸƞĚŏĶňĵĬĶŌƟĨƞŅĚŕȮ 
Ȯ0' ȮŒĬĔĶŃĭĺĬĺŇĝŅĽńĴĴĬŅȮ
ĬńĔĻŉĔļŅĨƟŀĚėƟĬėĺƟŅŏıŊŗŀĴŅ
ĬņŏĽĬŀŐĸŃĨŀĭėņĩŅĴĕŀĚ
įŌƟĲƤĚȮŐĸŃĪņľĬƟŅĪňŗŏĮƦĬįŌƟĲƤĚőħĵ
ĨƟŀĚĨńŘĚėņĩŅĴĩŅĴįŌƟıŌħȮȮŐĸŃ
ŏıŊŗŀŒľƟœħƟĶńĭėĺŅĴĶŌƟĪňŗľĸŅĔľĸŅĵ
ŒĬĽŅĕŅĕŀĚĨĬȮŐĸŃĽŅĕŅŀŊŗĬĪňŗ
ŏĔňŗĵĺĕƟŀĚȮ 
Ȯ1'ȮĴňĔŅĶěńħĔŇěĔĶĶĴĭĶĶĵŅĵŒľƟ
ėĺŅĴĶŌƟıŇŏĻļŏĜıŅŃŏĶŊŗŀĚőħĵ
ėĦŅěŅĶĵƢľĶŊŀįŌƟŏĝňŗĵĺĝŅĠĪňŗĴň 
ĮĶŃĽĭĔŅĶĦƢĨĶĚ 
Ȯ2'ȮĴňĔŅĶĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅ
œħƟŐĽħĚėĺŅĴĽŅĴŅĶĩĕŀĚĨĬ
őħĵĔŅĶĬņŏĽĬŀįĸĚŅĬŒĬĔŅĶ 
ĮĶŃĝŋĴĺŇĝŅĔŅĶĪńŘĚĶŃħńĭĝŅĨŇ
ŐĸŃĬŅĬŅĝŅĨŇ 

ĪņœħƟőħĵĔŅĶĪħĽŀĭěŅĔĕƟŀĽŀĭ
ŐĸŃįĸĔŅĶėƟĬėĺƟŅŀŇĽĶŃȮȮľĶŊŀ
įĸĚŅĬĔĸŋƞĴĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅ
ĨĸŀħĶŃĵŃŏĺĸŅĪňŗĬńĔĻŉĔļŅŏĶňĵĬ
ŀĵŌƞŒĬľĸńĔĽŌĨĶĮĶŃŏĴŇĬěŅĔ
įĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬŐĸŃĔŅĶ
ĮĢŇĭńĨŇĕŀĚĬńĔĻŉĔļŅŒĬħƟŅĬĨƞŅĚŕȮ
ėŊŀ 
Ȯ/'ȮȮĔŅĶĪħĽŀĭĵƞŀĵ 
Ȯ0'ȮȮĔŅĶĽŀĭĔĸŅĚĳŅėŐĸŃĽŀĭ
ĮĸŅĵĳŅėĔŅĶĻŉĔļŅ 
Ȯ1'ȮȮĔŅĶĭƟŅĬľĶŊŀĔŅĶŏĕňĵĬ
ĶŅĵĚŅĬ 
Ȯ2'ȮȮĔŅĶĬņŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬ 
Ȯ3'ȮȮįĸĔŅĶĶŅĵĚŅĬŒĬĔĶŃĭĺĬ
ĺŇĝŅĽńĴĴĬŅȮȮĔĶŃĭĺĬĺŇĝŅľńĺĕƟŀ
ŏĜıŅŃĪŅĚėĦŇĨĻŅĽĨĶƢȮŐĸŃ 
ȮĔĶŃĭĺĬĺŇĝŅħŋļġňĬŇıĬīƢȮ 
4'ȮȮĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬĽĴŗņŏĽĴŀ 
 

PLOȮ2  ĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮȮŐĸŃ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ėĦŇĨĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ
ŏĮƦĬŏľĨŋŏĮƦĬįĸȮŐĸŃĩŌĔĨƟŀĚ
ŐĴƞĬĵņ 

/'ȮȮĔŅĶĬņŏĽĬŀĶŅĵĚŅĬľĬƟŅĝńŘĬ
ŏĶňĵĬŒĬľńĺĕƟŀĪňŗœĴƞĴňŀĵŌƞŒĬŏĬŊŘŀľŅ
ŐĨƞĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĶŌƟĪňŗ
œħƟĶńĭŒĬĶŅĵĺŇĝŅ  
0'ȮȮĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴȮȮőħĵĴňĔŅĶ
ĩŅĴĨŀĭĶŃľĺƞŅĚŀŅěŅĶĵƢįŌƟĽŀĬ
ŐĸŃĬńĔĻŉĔļŅ 
Ȯ1'ȮȮĔŅĶĴŀĭľĴŅĵĚŅĬŒľƟ
ĬńĔĻŉĔļŅœħƟİƗĔėƟĬėĺƟŅŏıŇŗĴŏĨŇĴěŅĔ
ĝńŘĬŏĶňĵĬ 
 

/'ȮȮĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶŏĕňĵĬ
ĶŅĵĚŅĬ  
0'ȮȮĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĨŀĭ
ėņĩŅĴĕŀĚĬńĔĻŉĔļŅĶŃľĺƞŅĚĔŅĶ
ĶŅĵĚŅĬŐĭĭĮŅĔŏĮĸƞŅȮŐĸŃĔŅĶ
ŀĳŇĮĶŅĵĔĸŋƞĴ 
Ȯ1'ȮȮĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀ
įĸĚŅĬĽńĴĴĬŅŐĸŃĔŅĶĽŀĭ
ĮƚŀĚĔńĬħŋļġňĬŇıĬīƢ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLOȮ3  ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟ
ŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭ
ĬŅĬŅĝŅĨŇȮŐĸŃŏĕƟŅĩŉĚľĶŊŀ
ŐĔƟĮƤĠľŅěĶŇĚőħĵĮĶŃĵŋĔĨƢėĺŅĴĶŌƟ
ĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟőĮĶŐĔĶĴ
ĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮȮȮ 

-ĬńĔĻŉĔļŅœħƟŏĶňĵĬĶŌƟĚŅĬĺŇěńĵěŅĔ
ĶŅĵĺŇĝŅĽńĴĴĬŅȮ1ŐĸŃȮ2 őħĵĔŅĶ
ĪņėĺŅĴŏĕƟŅŒěŐĸŃĴŅĬņŏĽĬŀĨƞŀ
ŀŅěŅĶĵƢ 
-ĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĴň
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅįŌƟĴňĮĶŃĽĭĔŅĶĦƢ
ŒľƟėņŐĬŃĬņŐĸŃĮĶŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĽńĴĴĬŅȮĔŅĶ
ĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮŐĸŃ
ĔŅĶĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢ 

PLOȮ4 ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟĪŅĚ
ėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ
ŏĸŊŀĔĶŌĮŐĭĭĔŅĶĬņŏĽĬŀĪňŗ
ŏľĴŅŃĽĴĔńĭĭĶŇĭĪĨƞŅĚŕȮ
ĨĸŀħěĬĽŅĴŅĶĩŐĮĸėĺŅĴľĴŅĵ
ĪŅĚėĦŇĨĻŅĽĨĶƢĔńĭĮƤĠľŅěĶŇĚ 

-ĴňĔĶŃĭĺĬĺŇĝŅĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮ 
-ĴňĔŅĶěńħĔŇěĔĶĶĴŀĭĶĴ
ėŀĴıŇĺŏĨŀĶƢĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢȮ
ŏĝƞĬȮMatLab* LaTex*ȮȮ
EcmkcrcpŲqȮQietchpad Ȯ 
-ĴŀĭľĴŅĵĚŅĬŐĸŃěńħĔŇěĔĶĶĴ 

-ĔŅĶĺńħįĸĔŅĶŏĶňĵĬŒĬŐĨƞĸŃĳŅė
ĔŅĶĻŉĔļŅ 
-ĔŅĶĪņĶŅĵĚŅĬŐĸŃĬņŏĽĬŀĨƞŀ
ĝńŘĬŏĶňĵĬ 
 -ĔŅĶĨňıŇĴıƢįĸĚŅĬĺŇĪĵŅĬŇıĬīƢ 
 

PLOȮ5  ĴňėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮ
ėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ
ŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

-ĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭĺŇĬńĵȮ
őħĵŏĬƟĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬŒľƟĨĶĚ
ŏĺĸŅȮĨĸŀħěĬĔŅĶŐĨƞĚĔŅĵĪňŗ
ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 
Ȯ-ĔŅĶĪņĨńĺŒľƟŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħň
ĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏĝƞĬȮĔŅĶŏĕƟŅ
ĽŀĬŒľƟĨĶĚŏĺĸŅȮŏĮƦĬĨƟĬ 
-ĔŅĶİƗĔĬńĔĻŉĔļŅŒľƟĴňėĺŅĴ
ĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵŐĸŃĔŅĶıńĥĬŅĪńĔļŃ
ŒĬĔŅĶŐĭƞĚľĬƟŅĪňŗĶńĭįŇħĝŀĭŒĬ
ĔĶĦňĪňŗĪņĚŅĬŏĮƦĬĔĸŋƞĴ 
-ĔŅĶĮĸŌĔİƤĚĬńĔĻŉĔļŅŒľƟĴňėĺŅĴ
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮőħĵœĴƞĪŋěĶŇĨŒĬĔŅĶ
ĽŀĭľĶŊŀœĴƞĸŀĔĔŅĶĭƟŅĬ 
-ĔŅĶĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴ
ěĶŇĵīĶĶĴŒĬĔŅĶĽŀĬŐĸŃ
ĔĶŃĭĺĬĔŅĶĪņĺŇěńĵŏıŊŗŀ 
ĺŇĪĵŅĬŇıĬīƢȮŐĸŃěńħĔŇěĔĶĶĴ
ĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮȮ 
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĶŌƟěńĔĔŅĶŐĭƞĚ
ŏĺĸŅȮŐĸŃėĺŅĴĴňĬŘņŒěŐĔƞįŌƟŀŊŗĬȮ 

-ĮĶŃŏĴŇĬěŅĔĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬĨĶĚ
ŏĺĸŅȮŐĸŃĔŅĶĽƞĚĚŅĬĨŅĴ
ĶŃĵŃŏĺĸŅĪňŗĔņľĬħ 
Ȯ-ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵŐĸŃėĺŅĴ
ıĶƟŀĴŏıĶňĵĚŒĬĔŅĶŏĕƟŅĶƞĺĴ
ĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
-ĮĶŃŏĴŇĬěŅĔėĺŅĴĽŋěĶŇĨŒĬĔŅĶ
ĽŀĭŐĸŃĔŅĶĽƞĚĔŅĶĭƟŅĬ 
-ĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭŒĬ
ľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
 -ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭ
ĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶŏĕƟŅĶƞĺĴ
ĔŇěĔĶĶĴĽƞĚŏĽĶŇĴėŋĦīĶĶĴ
ěĶŇĵīĶĶĴ 
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1, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum Mapping) 
įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 

PLOȮ1   ĴňėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚȮȮŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĽńĚėĴ  
PLOȮ2  ĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮȮŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢȮœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬŏľĨŋŏĮƦĬįĸȮŐĸŃ
ĩŌĔĨƟŀĚŐĴƞĬĵņ 
PLOȮ3  ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃŏĕƟŅĩŉĚľĶŊŀŐĔƟĮƤĠľŅěĶŇĚőħĵ
ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŒĝƟőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮȮȮ 
PLOȮ4 ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮŏĸŊŀĔĶŌĮŐĭĭĔŅĶ
ĬņŏĽĬŀĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĨƞŅĚŕȮĨĸŀħěĬĽŅĴŅĶĩŐĮĸėĺŅĴľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢĔńĭĮƤĠľŅěĶŇĚ 
PLOȮ5 ȮĴňėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

 
ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum mapping) 

 
ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ      
0.4743 ĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ  
ȮȮȮȮȮȮȮȮȮȮȮTheory of Differential Equations 

X X  X  

0.457/ȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮSeminar in Mathematics 1 

X 
 

X X X X 

0.4570ȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0       
ȮȮȮȮȮȮȮȮȮȮȮSeminar in Mathematics 2ȮȮȮȮȮȮȮȮȮȮ 

X X X X X 

0.4775ȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔ /ȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮMathematics Seminar at Doctoral Level /  

X X X X X 

0.4776 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0ȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮMathematics Seminar at Doctoral Level 0 

X X X X X 

219731 ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĵŋĔĨƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮApplied Analysis 

X X  X  

219753 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
ȮȮȮȮȮȮȮȮȮȮȮȮNumerical Analysis 

X X  X  

219791Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 1    
ȮȮȮȮȮȮȮȮȮȮȮȮSeminar in Applied Mathematics / 

X X X X X 

219790ȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 0           
ȮȮȮȮȮȮȮȮȮȮȮSeminar in Applied Mathematics 0 

X X X X X 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ 
0.45.3 ıňĝėĦŇĨŏĝŇĚŏĽƟĬ  
ȮȮȮȮȮȮȮȮȮȮȮLinear Algebra 
 

 
X 

 
X 

  
X 
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ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
0.45.5 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ  
ȮȮȮȮȮȮȮȮ ȮȮMathematical Analysis 

X X  X  

0.45/1ȮĪŀıŀőĸĵň 
ȮȮȮȮȮȮȮ ȮȮȮ Topology 

X X  X  

0.450.ȮıňĝėĦŇĨ 1  
ȮȮȮȮȮȮȮȮȮȮAlgebra 1 

X X  X  

0.451/ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/  
ȮȮȮȮȮȮȮȮȮ  ȮReal Analysis 1 

X X  X  

206734 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ  
ȮȮȮȮȮȮȮȮȮȮ  Functional Analysis   

X X  X  

206736 ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  
ȮȮȮȮȮȮȮȮ ȮȮ Graph Theory and Applications 

X X  X  

206738ȮėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ  
ȮȮȮȮȮȮȮȮȮ Ȯ Combinatorics 

X X  X  

0/7531ȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ  
ȮȮȮȮȮȮȮȮȮȮ  Numerical Analysis 

X X  X  

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ      
0.461/ȮĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢȮȮ  
ȮȮȮȮȮȮȮȮ  ȮȮConvex Analysis    

X X  X  

0.4610ȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬ  
ȮȮȮȮȮȮȮȮȮȮ  Variational Analysis 

X X  X  

0.467/ ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮSpecial Topics in MathematicsȮ/ 

X X  X  

0.4670 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮSpecial Topics in MathematicsȮ0 

X X  X  

0.4671 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮSpecial Topics in MathematicsȮ1 

X X  X  

0.4672 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ2 
ȮȮȮȮȮȮȮȮȮȮȮȮSpecial Topics in MathematicsȮ2 

X X  X  

ĮĶŇĠĠŅĬŇıĬīƢ 
0.4675 ħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮDoctoral Thesis 

 
X 

 
X 

 
X 

 
X 

 
X 

0.4676 ħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮDoctoral Thesis  

X X X X X 

0.4677ȮħŋļġňĬŇıĬīƢȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮDoctoral ThesisȮȮȮȮȮȮȮ 

X X X X X 
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ėņŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮ 
ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
    /,/ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ
ŐĸŃĺŇĝŅĝňı 
 /,0ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮ
ŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
 /,1ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭ
ėĺŅĴĽņėńĠ 
 /,2ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬ
ĴĬŋļĵƢ 
ħƟŅĬėĺŅĴĶŌƟ 

2.1ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
2.2ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ

ŐĔƟœĕĮƤĠľŅ 
2.3ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟ

ŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞȮŕ 
2.4 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
3.1ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
3.2ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚ

ĽĶƟŅĚĽĶĶėƢ 
3.3 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
4.1ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇĳŅı 
4.2ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬ

ĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
4.3 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
   5.1ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃ
ŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
    5.2ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅ
ĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
   5.3 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ
ĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ĔńĭįĸĔŅĶŏĶňĵĬĶŌƟ

ĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 
 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮ&TQF) 

PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

/,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ      
/,/ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃ
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı     V 

/,0ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮ
ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

    V 

/,1ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃ
ĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭėĺŅĴĽņėńĠ 

    V 

/,2ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬ
ėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

    V 

2,ȮħƟŅĬėĺŅĴĶŌƟȮ      
0,/ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬ
ŏĬŊŘŀľŅĪňŗĻŉĔļŅ V     

0,0ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃ
ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 

 V V   

0,1ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺ
ĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃ
ŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞȮŕ 

 V  V V 

0,2ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮ
ĪňŗŏĔňŗĵĺĕƟŀĚ 

 V V   

3,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ      
1,/ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ V V V   
1,0ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬ
ĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 V V   

1,1ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

 V V   

4,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ      
2,/ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚ
ĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

    V 

2,0ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮ
ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃ
ĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃ
ĕŀĚĔĸŋƞĴ 

 V V V V 

2,1ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚ
ĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

   V V 
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮ&TQF) 

PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

5,ȮħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

     

3,/ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶ
ĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚ
ŏľĴŅŃĽĴ 

    V 

3,0ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņ
ĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 V V   

3,1ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮ
ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 

   V V 
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ľĴĺħĪňŗȮ5 ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

1.  ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭŀńĔļĶĸņħńĭĕńŘĬŐĸŃėƞŅĸņħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
őħĵŐĭƞĚĔŅĶĔņľĬħŀńĔļĶĸņħńĭĕńŘĬŏĮƦĬȮ3ȮĔĸŋƞĴȮȮėŊŀȮŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮȮŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴňėƞŅ
ĸņħńĭĕńŘĬȮȮŐĸŃŀńĔļĶĸņħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ 
  1.1 ŀńĔļĶĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮħńĚĬňŘ 
   ŀńĔļĶĸņħńĭĕńŘĬ ȮȮȮȮėĺŅĴľĴŅĵ   ėƞŅĸņħńĭĕńŘĬ 
    A ħňŏĵňŗĵĴȮȮȮȮȮȮȮȮ &excellent)      4.00 
    B+ ħňĴŅĔ  &very good)      3.50 
    B ħň  &good)       3.00 
    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 ŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮŒľƟĔņľĬħȮħńĚĬňŘ 
  ŀńĔļĶĸņħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ  &incomplete) 
   P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ &in progress) 
   V ŏĕƟŅĶƞĺĴĻŉĔļŅ   &visiting) 
   W ĩŀĬĔĶŃĭĺĬĺŇĝŅ   &withdrawn) 
   T ĮĶŇĠĠŅĬŇıĬīƢ   &thesis in progress) 
    ĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħņŏĬŇĬĔŅĶ ȮȮȮȮȮȮȮȮȮȮȮ Ȯ   

 
 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢĬńĔĻŉĔļŅěŃĨƟŀĚœħƟėƞŅĸņħńĭĕńŘĬœĴƞĨŗņĔĺƞŅȮC ľĶŊŀȮS 
ĴŇĜŃĬńŘĬěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘņŀňĔ 
  ĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸņħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞĔĶŃĭĺĬĺŇĝŅȮ
0.457/ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮ 0.4570 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ2ȮȮ 0.4675 ħŋļġňĬŇıĬīƢ  0.4676 ħŋļġňĬŇıĬīƢ  
0.4677 ħŋļġňĬŇıĬīƢ  0.4775 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔ /  0.4776 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭ
ĮĶŇĠĠŅŏŀĔ0Ȯ  0/757/ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 1  0/7570 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 2 
Ȯ 
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2. ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
    0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅ 
ȮȮ -ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅȮȮȮ 
Ȯ  /'ȮȮĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟŏĮƦĬœĮĨŅĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĬŊŘŀľŅĺŇĝŅȮŐĸŃĺŇīňĔŅĶĪňŗĔņľĬħœĺƟŒĬŐįĬĔŅĶĽŀĬĕŀĚĔĶŃĭĺĬĺŇĝŅ 
Ȯ  0'ȮȮĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŒľƟėŃŐĬĬŐĸŃĸņħńĭĕńŘĬȮőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĨƞĸŃĽŅĕŅȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěņĳŅėĺŇĝŅ 
ȮȮ  1'ȮȮĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅ 
ȮȮ -ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶ 
Ȯ  /'ȮȮĴňĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬěŅĔĬńĔĻŉĔļŅŒĬĔŇěĔĶĶĴĽńĴĴĬŅıńĥĬŅĔŅĶŏĶňĵĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĽŀĬŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
Ȯ  0'ȮȮĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔŕȮ3ȮĮƖȮőħĵįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
 
0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅ 

ȮȮ /'ȮȮĳŅĺŃĔŅĶœħƟĚŅĬĪņĕŀĚĭńĦĤŇĨȮőħĵĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗěĭĔŅĶĻŉĔļŅȮŒĬħƟŅĬĶŃĵŃŏĺĸŅ
ŒĬĔŅĶľŅĚŅĬĪņȮĕƟŀėŇħŏľŖĬŒĬħƟŅĬėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıȮĔŅĶ
œħƟĚŅĬĪņĨĶĚĽŅĕŅ 
Ȯ 0'ȮȮĔŅĶĨĶĺěĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶȮőħĵĔŅĶĽńĴĳŅļĦƢľĶŊŀĽƞĚŐĭĭĽŀĭĩŅĴȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıŉĚ
ıŀŒěŒĬĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪņĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬŕ 
Ȯ 1'ȮȮĔŅĶĮĶŃŏĴŇĬĨņŐľĬƞĚľĶŊŀėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĭńĦĤŇĨ 

3. ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

  ľĸńĔĽŌĨĶȮŐĭĭȮ/ 
ȮȮȮȮȮȮ/,Ȯ ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ (Qualifying Examination) 
ȮȮȮȮȮȮ0, ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ȮȮȮȮȮȮ1, ĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
ȮȮȮȮȮȮ2, ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(Comprehensive Examination) ȮȮ                       
ȮȮȮȮȮȮ3, ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸħŋļġňĬŇıĬīƢ ŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬņŏĽĬŀįĸĔŅĶĪņ 
ȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 
ȮȮȮȮȮȮ4, ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ 
ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ/,/ȮȮ 
ȮȮȮȮȮ-įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science ŐĸŃŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴĔńĭĶŃĭŋ
ĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University) 
ȮȮȮȮȮ- ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮȮȮȮ    
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ȮȮȮȮ   ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ/,2Ȯ 
ȮȮȮȮ  - įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb 
of Science őħĵŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅ
ŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of Mathematics, 
Faculty of Science, Chiang Mai University) 
    Ȯ - ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚ 
ȮȮȮȮȮȮ5,Ȯ ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚ
ĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚ
ĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,033. 
 
ȮȮȮȮȮȮľĸńĔĽŌĨĶȮŐĭĭȮ0  
ȮȮȮȮȮȮ/, ĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ (Qualifying Examination) 
ȮȮȮȮȮȮ0, ĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
ȮȮȮȮȮȮ1, ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
ȮȮȮȮȮȮ2,Ȯ ĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅȮȮ3.00  ŐĸŃėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵŒĬ 
ȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ3.00 
ȮȮȮȮȮȮ3, ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ (Comprehensive Examination)Ȯ 
ȮȮȮȮȮȮ4, ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸħŋļġňĬŇıĬīƢ ŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬņŏĽĬŀįĸĔŅĶĪņ 
ȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮŐĸŃ-ľĶŊŀȮĞńĔĩŅĴœħƟ 
      7. ĔŅĶŏįĵŐıĶƞĮĶŇĠĠŅĬŇıĬīƢ 
ȮȮ ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ0,/Ȯ 
 -ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ
ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus,  IEEE,  
PubMed  ľĶŊŀȮ Web of Science   őħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮȮȮȮȮȮȮȮȮ&First Author)Ȯ) ıĶƟŀĴĔńĭĶŃĭŋ
ĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮȮȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University) 
 -ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
 
 ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ0,0Ȯ 

-ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ
ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, 
IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴ
ĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
(Department of Mathematics, Faculty of Science, Chiang Mai University) 
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-ȮĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ0Ȯ 
ȮȮȮȮȮȮ5,Ȯ ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚ
ĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀĝŊŗŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚ
ĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,033. 
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ľĴĺħĪňŗȮ6ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 

 
1. ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 

(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
0,0 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪņĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ȮȮĔŅĶĔņĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶ 
¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ   
ěņĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨņŐľĬƞĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃ
ŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ  
ĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴňĨņŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢ
ŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗ
œħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 
ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ őħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬņėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴň
ĽƞĺĬœħƟ-ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅ
ĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 
  

2,ȮȮĭńĦĤŇĨ 
¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔņľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬ
ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 

¶ ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ  
ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ/,/ȮȮ 

ȮȮȮȮȮ-įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science ŐĸŃŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴĔńĭĶŃĭŋ
ĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University) 
ȮȮȮȮȮ- ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮȮȮȮ    
ȮȮȮȮ    
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ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ/,2Ȯ 
ȮȮȮȮ  - įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb 
of Science őħĵŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅ
ŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of Mathematics, 
Faculty of Science, Chiang Mai University) 
    Ȯ - ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮ 
 ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ0,/Ȯ 
 -įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭ
ĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus,  IEEE,  
PubMed  ľĶŊŀȮ Web of Science   őħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮȮȮȮȮȮȮȮȮ&First Author)Ȯ) ıĶƟŀĴĔńĭĶŃĭŋ
ĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University) 

-ĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
 ľĸńĔĽŌĨĶĮĶŇĠĠŅŏŀĔȮŐĭĭȮ0,0Ȯ 

-įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭ
ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, 
PubMed ľĶŊŀȮWeb of Science ŐĸŃŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴĔńĭĶŃĭŋ
ĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University) 

-ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚ 

 
1,ȮȮĬńĔĻŉĔļŅȮ 
¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔņľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽņĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 

¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėņĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮ
őħĵŀŅěŅĶĵƢěŃĨƟŀĚĔņľĬħĝńŗĺőĴĚŒľƟėņĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĔŅĶ
ĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 
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2,ȮȮŀŅěŅĶĵƢȮ 
¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěņ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚ
ŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħņŏĬŇĬĚŅĬ 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 
¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀĮĶŇĠĠŅĬŇıĬīƢ 
¶ ĴňĔŅĶĔņľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔņĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪņŐįĬĔŅĶŏĶňĵĬĶŌƟȮŐĸŃ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŇĠĠŅĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀȮĔņĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪņ
ĮĶŇĠĠŅĬŇıĬīƢŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔņĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Ĵėŀ,3ȮȮĴėŀ,4ȮŐĸŃȮĴėŀ,5'  

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 
¶ ĴňĶŃĭĭĔŅĶħņŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬņįĸĔŅĶĽņĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 
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5,Ȯ ĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬȮ(Key Performance Indicators)Ȯ 
 ȮȮȮŐĭĭȮ/,/ȮŐĸŃȮ0,/ȮȮ&ģŅĬőĪ'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 
ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ4 ĮƖĪňŗȮ5 

/,ȮȮĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
ħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80ȮŐĸŃĴňĔŅĶ
ĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x x 

0,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2ȮĪňŗĽŀħėĸƟŀĚĔńĭ
ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-
ĽŅĕŅĺŇĝŅȮ 

x x x x x 

1,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮĴėŀ,4ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

2,ȮěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸ
ĔŅĶħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,5ȮŐĸŃȮ
Ĵėŀ,6ȮŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬȮ30ȮĺńĬȮ
ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ 

x x x x x 

3,ȮěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,7Ȯ
ĳŅĵŒĬȮ60ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅȮ 

x x x x x 

4,ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶ
ŏĶňĵĬĶŌƟȮĪňŗĔņľĬħŒĬĴėŀ,3ȮŐĸŃĴėŀ,4 (ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25Ȯ
ĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ 

x x x 
 
x 

 
x 

5,ȮĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
ľĶŊŀĔŅĶĮĶŃŏĴŇĬȮįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗ
ĶŅĵĚŅĬŒĬȮĴėŀ,7ȮĮƖĪňŗŐĸƟĺȮ 

 x x x x 

6,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭ
ėņŐĬŃĬņħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

7,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

/.,ȮěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶ
ıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ50ȮĨƞŀĮƖ 

x x x x X 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

  x x X 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞ
ĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

   x X 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 9 10 11 12 12 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1-5 1-5 1-5 1-5 1-5 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 8 8 9 10 10 
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ŐĭĭȮ1.2ȮŐĸŃȮŐĭĭȮ0,2ȮȮȮ&ģŅĬĨĶň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 
/,ȮĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶ
ħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80ȮŐĸŃĴňĔŅĶ
ĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x X 

0,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ 

x x x x X 

1,ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮĴėŀ,4ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶ
ŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x X 

2,ȮěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸ
ĔŅĶħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮĨŅĴŐĭĭȮĴėŀ,5ȮŐĸŃȮ
Ĵėŀ,6ȮŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬȮ30ȮĺńĬȮ
ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ 

x x x x X 

3,ȮěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,7Ȯ
ĳŅĵŒĬȮ60ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅȮ 

x x x x X 

4,ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ
ĪňŗĔņľĬħŒĬĴėŀ,3ȮŐĸŃĴėŀ,4 (ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25ȮĕŀĚ
ĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ 

x x x 
 
x X 

5,ȮĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
ľĶŊŀĔŅĶĮĶŃŏĴŇĬȮįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗ
ĶŅĵĚŅĬŒĬȮĴėŀ,7ȮĮƖĪňŗŐĸƟĺȮ 

 x x x X 

6,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭ
ėņŐĬŃĬņħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x X 

7,ȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

/.,ȮěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶ
ıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ50ȮĨƞŀĮƖ 

x x x x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

   x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞ
ĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

    x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 9 10 10 /1 12 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) 1-5 1-5 1-5 1-5 1-5 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ) 8 6 6 9 10 
ŏĔĦĤƢĮĶŃŏĴŇĬ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ ȮȮȮȮȮȮȮȮȮ 

ĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗ 1-5) ĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵ ŐĸŃĴňěņĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋ
ŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 % ĕŀĚĨńĺĭƞĚĝňŘĶĺĴ őħĵıŇěŅĶĦŅěŅĔěņĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
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ľĴĺħĪňŗȮ8ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 
/,Ȯ ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1.1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 R ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢ 
ŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟŏľĴŅŃĽĴȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

 R ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
 R ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
 RȮ ĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 

ŒľƟŏľĴŅŃĽĴĔńĭĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 
 /,0 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

 R ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
 ŐĸŃĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

 
0, ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

R  ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
R  ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
R  ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 
1, ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 

 ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěņĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 
őħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬȮĪňŗœħƟĶńĭ 
ĔŅĶŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
2, ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěņĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5,6,7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬņœĮĽŌƞĔŅĶħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶ
ĨƞŀœĮȮĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪņĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 
 
1. ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  
.457/0Ȯ   ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/          1(1-0-2) 

Seminar in Mathematics 1    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: œĴƞĴň 

ĽńĴĴĬŅőħĵĬńĔĻŉĔļŅŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚėĦŇĨĻŅĽĨĶƢ ĪńŘĚŏĝŇĚĪķļġňŐĸŃĮĶŃĵŋĔĨƢ 
Seminars presented by students on the current topics in theoretical and applied 

mathematics 
 

0.4570Ȯ   ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0            1(1-0-2) 
Seminar in Mathematics 2       

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: œĴƞĴň 
ĽńĴĴĬŅőħĵĬńĔĻŉĔļŅŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚėĦŇĨĻŅĽĨĶƢ ĪńŘĚŏĝŇĚĪķļġňŐĸŃĮĶŃĵŋĔĨƢ 
Seminars presented by students on the current topics in theoretical and applied 

mathematics  
 
0.4775 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔ /     1&1-.-4' 
  Mathematics Seminar at Doctoral Level /  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ŀĳŇĮĶŅĵŐĸŃĬņŏĽĬŀĚŅĬĺŇěńĵĪŅĚėĦŇĨĻŅĽĨĶƢĪķļġňȮľĶŊŀėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮȮ 
Discussion and presentation in theoretical or applied mathematics research   
 

0.4776   ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0   ȮȮȮȮȮ  1&1-.-4' 
  Mathematics Seminar at Doctoral Level 2  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ŀĳŇĮĶŅĵŐĸŃĬņŏĽĬŀĚŅĬĺŇěńĵĪŅĚėĦŇĨĻŅĽĨĶƢĪķļġňȮľĶŊŀėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮȮ 
Discussion and presentation in theoretical or applied mathematics research  

 
206743  ĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ       3(3-0-6) 

Theory of Differential Equations 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
           ĪķļġňıŊŘĬģŅĬȮȮĔŅĶĴňěĶŇĚŐĸŃĴňŏıňĵĚľĬŉŗĚŏħňĵĺĕŀĚįĸŏĜĸĵȮĶŃĭĭĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŏĝŇĚŏĽƟĬȮȮĮƤĠľŅ
ėƞŅĕŀĭȮŏĽĩňĵĶĳŅı 

Fundamental theory, the existence and uniqueness of solutions, system of linear 
differential equations, boundary value problems, stability 
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219731 ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĵŋĔĨƢȮ                                            3(3-0+6) 
  Applied Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ  
 ĮĶŇĳŌĴŇŏĺĔŏĨŀĶƢ ĮĶŇĳŌĴŇĬŀĶƢĴŐĸŃĮĶŇĳŌĴŇĭŅĬŅė ĮĶŇĳŌĴŇįĸėŌĦĳŅĵŒĬŐĸŃĮĶŇĳŌĴŇŁŇĸŏĭŇĶƢĨ ĔŅĶĮĶŃĵŋĔĨƢ 

Vector spaces, normed spaces and Banach spaces, inner product spaces and Hilbert spaces, 
application  
 
219753 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ                 3(3-0-6) 
  Numerical Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĔŅĶėņĬĺĦħƟĺĵĨńĺŏĸĕȮĔŅĶŐĔƟĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬ ĮƤĠľŅėƞŅĸńĔļĦŃŏĜıŅŃĕŀĚŏĴĪĶŇĔĞƢȮĽĴĔŅĶıňĝėĦŇĨœĴƞŏĝŇĚ
ŏĽƟĬȮĔŅĶĮĶŃĴŅĦĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢŐĸŃĮĶŇıńĬīƢŏĝŇĚĨńĺŏĸĕ  

Computing with numbers, solving system of linear equations, matrix eigenvalue problems, 
nonlinear algebraic equations, approximation of functions, numerical differentiations and 
integrations   
 
219791Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 1                                  1(1-0-2) 
  Seminar in Applied Mathematics / 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : œĴƞĴň  
ĽńĴĴĬŅŏĝŇĚŀĳŇĮĶŅĵŒĬľńĺĕƟŀėĦŇĨĻŅĽĨĶƢŏĝŇĚĪķļġňľĶŊŀėĦŇĨĻŅĽĨĶƢŏĝŇĚĮĶŃĵŋĔĨƢ 
Topics in theoretical and applied mathematics are to be discussed 

 
219790ȮȮ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 0                     ȮȮȮ 1(1-0-2) 
 Ȯ Seminar in Applied Mathematics 0 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : œĴƞĴň  
ĽńĴĴĬŅŏĝŇĚŀĳŇĮĶŅĵŒĬľńĺĕƟŀėĦŇĨĻŅĽĨĶƢŏĝŇĚĪķļġňľĶŊŀėĦŇĨĻŅĽĨĶƢŏĝŇĚĮĶŃĵŋĔĨƢ  
Topics in theoretical and applied mathematics are to be discussed 

 
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ  
0.45.3   ıňĝėĦŇĨŏĝŇĚŏĽƟĬ        3(3-0-6) 

Linear Algebra 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
   ĮĶŇĳŌĴŇŏĺĔŏĨŀĶƢŐĸŃĔŅĶŐĮĸĚŏĝŇĚŏĽƟĬȮȮŏĴĪĶŇĔĞƢȮĶŀĵȮŐĸŃħňŏĪŀĶƢĴŇŐĬĬĨƢ  ėƞŅŏĜıŅŃŐĸŃŏĺĔŏĨŀĶƢ
ŏĜıŅŃ  ĮĶŇĳŌĴŇįĸėŌĦĳŅĵŒĬ  ıňĝėĦŇĨľĸŅĵŏĝŇĚŏĽƟĬŐĸŃįĸėŌĦŏĪĬŏĞŀĶƢ 
Vector spaces and linear transformations, matrices, traces, and determinants, eigenvalues and 
eigenvectors, inner product spaces, multilinear algebra and tensor products 
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0.450. ıňĝėĦŇĨ 1                     3(3-0-6)  
Algebra 1 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
   ĔĶŋĮȮȮĶŇĚȮȮŀŇĬĪŇĔĶńĸőħŏĴĬŐĸŃĲƕĸħƢ 

Groups, rings, integral domains, and fields 
 
0.45.5   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ      3(3-0-6)  

Mathematical Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĶŃĭĭěņĬĺĬěĶŇĚŐĸŃěņĬĺĬŏĝŇĚĞƟŀĬ ĸņħńĭŐĸŃŀĬŋĔĶĴĕŀĚěņĬĺĬěĶŇĚ ėĺŅĴĨƞŀŏĬŊŗŀĚ ĔŅĶľŅŀĬŋıńĬīƢ 
ĮĶŇıńĬīƢŏĝŇĚĶňĴńĬĬƢ ĸņħńĭŐĸŃŀĬŋĔĶĴĕŀĚĲƤĚĔƢĝńĬ 

The real and complex number system, sequences and series of real numbers, 
continuity, differentiation, the Riemann integral, sequences and series of functions 
 
206731   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ1                   3(3-0-6) 
           Real Analysis 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĸņħńĭŐĸŃŀĬŋĔĶĴĕŀĚĲƤĚĔƢĝńĬ ŏĴŏĝŀĶƢŏĸŀŏĭĔ ĮĶŇıńĬīƢŏĸŀŏĭĔ ĔŅĶľŅŀĬŋıńĬīƢŐĸŃĔŅĶľŅĮĶŇıńĬīƢȮȮȮȮ
ŏĴŏĝŀĶƢĪńŗĺœĮŐĸŃĔŅĶľŅĮĶŇıńĬīƢ 

Sequences and series of functions, Lebesgue measure, the Lebesgue integral, 
differentiation and integration, general measure and integration     
 
206734  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ       3(3-0-6)  
                   ȮȮȮȮȮȮȮ Functional Analysis   
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : 206731 ľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ȮȮȮ ĮĶŇĳŌĴŇĬŀĶƢĴŐĸŃĮĶŇĳŌĴŇĭŅĬŅėȮĮĶŇĳŌĴŇįĸėŌĦĳŅĵŒĬȮĮĶŇĳŌĴŇŁŇĸŐĭĶƢĨȮĔŅĶŐĪĬĕŀĚĲƤĚĔƢĝńĬĬńĸĭĬĮĶŇĳŌĴŇ
ŁŇĸŐĭĶƢĨȮĪķļġňĭĪŁŅľƢĬ-ĭŅĬŅėȮĪķļġňĭĪėĺŅĴĴňĕŀĭŏĕĨĽĴŗņŏĽĴŀȮĪķļġňĭĪĔŅĶĽƞĚŏĮƕħȮĪķļġňĭĪĔĶŅĲĮƕħȮ
ĪķļġňŏĝŇĚĽŏĮĔĨĶńĴĕŀĚĨńĺħņŏĬŇĬĔŅĶŏĝŇĚŏĽƟĬŒĬĮĶŇĳŌĴŇĬŀĶƢĴ 

Normed spaces and Banach spaces, Inner product spaces, Hilbert spaces, 
Representation of functional on Hilbert spaces, Hahn-Banach theorem, Uniform boundedness 
theorem, Open mapping theorem, Closed graph theorem, Spectral theory of linear operators 
in normed spaces 
 
206713  Īŀıŀőĸĵň ȮȮȮȮȮȮȮȮȮȮ      3(3-0-6)  

Topology    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĮĶŇĳŌĴŇŏĝŇĚĪŀıŀőĸĵň ĪŀıŀőĸĵňįĸėŌĦėŅĶƢĪňŏĞňĵĬ ėĺŅĴŏĝŊŗŀĴőĵĚŐĸŃėĺŅĴŏĝŊŗŀĴőĵĚĨŅĴĺŇĩň œŀŏħĬĪŇ
ĲƕŏėĝńĬĪŀıŀőĸĵň ĽńěıěĬƢĔŅĶŐĵĔ ĔŅĶĸŌƞŏĕƟŅ ėĺŅĴĔĶŃĝńĭ 
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Topological spaces, cartesian product topology, connectedness and path ů 
connectedness, identification topology, separation axioms, convergence, compactness 
 
206736  ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ      3(3-0-6)  

Graph Theory and Applications 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĔĶŅĲŐĸŃĔĶŅĲĵƞŀĵȮĔĶŅĲĨƟĬœĴƟȮĔĶŅĲŀŀĵŏĸŀĶƢŐĸŃĔĶŅĲŐŁĴŇĸĨńĬȮĔĶŅĲŏĝŇĚĶŃĬŅĭȮĔŅĶŒľƟĽň ĔŅĶ
ěńĭėŌƞŐĸŃĔŅĶŐĵĔĨńĺĮĶŃĔŀĭȮœħĔĶŅĲ 

Graphs and subgraphs, trees, Eulerian graphs and Hamiltonian graphs, planar graphs, 
coloring, matchings and factorizations, digraphs 
 
206738  ėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ       3(3-0-6)  

Combinatorics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ėĺŅĴĶŌƟıŊŘĬģŅĬȮĺŇīňĔŅĶĬńĭĪńŗĺœĮĽņľĶńĭĔŅĶěńħŏĶňĵĚŐĸŃĔŅĶŏĸŊŀĔȮėĺŅĴĽńĴıńĬīƢŏĺňĵĬŏĔŇħȮľĸńĔĔŅĶŏıŇŗĴ
ŏĕƟŅĨńħŀŀĔȮĪķļġňĭĪĔŅĶŐěĚĬńĭĕŀĚıŀĸĵŅȮěņĬĺĬŐĶĴŏĞĵƢ 

Basic knowledge, general counting methods for arrangements and selections, 
recurrence relations, the principle of inclusion-cvajsqgml*ȮrfcȮNmjw_ŲqȮclskcp_rgmlȮrfcmpck*Ȯ
Ramsey numbers 
 
219753 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ                 3(3-0-6) 
  Numerical Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĔŅĶėņĬĺĦħƟĺĵĨńĺŏĸĕȮĔŅĶŐĔƟĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬ ĮƤĠľŅėƞŅĸńĔļĦŃŏĜıŅŃĕŀĚŏĴĪĶŇĔĞƢȮĽĴĔŅĶıňĝėĦŇĨœĴƞŏĝŇĚ
ŏĽƟĬȮĔŅĶĮĶŃĴŅĦĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢŐĸŃĮĶŇıńĬīƢŏĝŇĚĨńĺŏĸĕ  
Computing with numbers, solving system of linear equations, matrix eigenvalue problems, 
nonlinear algebraic equations, approximation of functions, numerical differentiations and 
integrations  
 
ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
206831   ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢȮȮ       3(3-0-6)  
     Convex Analysis    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
   ŏĞĨėŀĬŏĺĔĞƢŐĸŃĲƤĚĔƢĝńĬėŀĬŏĺĔĞƢȮĶŃĬŅĭŏĔŇĬŐĸŃĔŅĶĽńĚĵŋė ŏĞĨėŀĬŏĺĔĞƢŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħ 
ŏĞĨėŀĬŏĺĔĞƢĞŉŗĚĴňľĸŅĵľĬƟŅ ĳŅĺŃėŌƞĔńĬĕŀĚĶŌĮŏĶĕŅėĦŇĨ ĪķļġňĳŅĺŃėŌƞĔńĬȮĞńĭŏĔĶŏħňĵĬħƢŐĸŃŏĚŊŗŀĬœĕĕŀĚėƞŅ
ŏľĴŅŃĪňŗĽŋħ ĕńŘĬĨŀĬĺŇīň 
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Convex sets and convex functions, hyperplanes and conjugacy, convexity and optimization, 
polyhedral convexity, geometric duality framework, duality theory, subgradients and 
optimality conditions, algorithms 
 
206832   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬ       3(3-0-6) 
    Variational Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
   ėƞŅĽŌĚĽŋħŐĸŃĨŗņĽŋħȮ ėĺŅĴŏĮƦĬėŀĬŏĺĔĞƢȮ ĔĶĺĵŐĸŃĽƞĺĬĮƕħėĸŋĴėŀĽĴŇĔȮ ŏĶĕŅėĦŇĨŏĝŇĚŐĮĶįńĬȮ ĸŇĴŇĨ
ĽƞĺĬĭĬĕŀĚĔĶŅĲȮȮĽńĭŏħŀĶŇĺŅĪňĲŐĸŃĽńĭŏĔĶŏħňĵĬĪƢȮȮĔŅĶĪņėŌƞĔńĬȮȮĔŅĶĽƞĚĪŅĚŏħňĵĺ 

Max and min, convexity, cones and cosmic closure, variational geometry, epigraphical 
limits, subderivatives and subgradients, dualization, monotone mappings 
 
0.467/ ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ/ Ȯ     3(3-0-6) 
  Special Topics in Mathematics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŀĵƞŅĚĬƟŀĵȮ/0ȮľĬƞĺĵĔŇĨȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
įŌƟĽŀĬ 

ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏĮƦĬıŊŘĬģŅĬĽņľĶńĭĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮŒĬŐĬĺĔĺƟŅĚŐĸŃĸŉĔȮĞŉŗĚĳŅėĺŇĝŅ
œħƟŏĸŊŀĔĽĶĶŐĸƟĺ 

Approved selected mathematics topics which are the bases for dissertation in both 
horizontal and vertical aspects 
 
0.4670 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ0 Ȯ     3(3-0-6) 
  Special Topics in Mathematics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŀĵƞŅĚĬƟŀĵȮ/0ȮľĬƞĺĵĔŇĨȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
įŌƟĽŀĬ 

ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏĮƦĬıŊŘĬģŅĬĽņľĶńĭĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮŒĬŐĬĺĔĺƟŅĚŐĸŃĸŉĔȮĞŉŗĚĳŅėĺŇĝŅ
œħƟŏĸŊŀĔĽĶĶŐĸƟĺ 

Approved selected mathematics topics which are the bases for dissertation in both 
horizontal and vertical aspects 

 

0.4671 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ1      1(3-0-6) 
  Special Topics in Mathematics 3 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŀĵƞŅĚĬƟŀĵȮ/0ȮľĬƞĺĵĔŇĨȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
įŌƟĽŀĬ 

ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏĮƦĬıŊŘĬģŅĬĽņľĶńĭĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮŒĬŐĬĺĔĺƟŅĚŐĸŃĸŉĔȮĞŉŗĚĳŅėĺŇĝŅ
œħƟŏĸŊŀĔĽĶĶŐĸƟĺ 

Approved selected mathematics topics which are the bases for dissertation in both 
horizontal and vertical aspects 
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46720.  ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ2 Ȯ     1(3-0-6) 
  Special Topics in Mathematics 4 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅŀĵƞŅĚĬƟŀĵȮ/0ȮľĬƞĺĵĔŇĨȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
įŌƟĽŀĬ 

ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏĮƦĬıŊŘĬģŅĬĽņľĶńĭĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮŒĬŐĬĺĔĺƟŅĚŐĸŃĸŉĔȮĞŉŗĚĳŅėĺŇĝŅ
œħƟŏĸŊŀĔĽĶĶŐĸƟĺ 

Approved selected mathematics topics which are the bases for dissertation in both 
horizontal and vertical aspects 
 
ĮĶŇĠĠŅĬŇıĬīƢ 
0.4675   ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮ   72 ȮȮ ľĬƞĺĵĔŇĨ 
  Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ
őėĶĚĶƞŅĚ 
 
0.4676 Ȯ ħŋļġňĬŇıĬīƢ                    Ȯ    48 Ȯ ľĬƞĺĵĔŇĨ 

Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ
őėĶĚĶƞŅĚ 
 
0.4677 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   34Ȯ ľĬƞĺĵĔŇĨ 

Doctoral Thesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺȮľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ
őėĶĚĶƞŅĚ 
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2. ėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢȮȮ 

    1,ȮĻ,ħĶ,ĽŋŏĪıȮĽĺĬŒĨƟȮ&H-IndexȮ01' 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ74 ĭĪėĺŅĴȮħńĚĬňŘ 
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ėĺŅĴĽŅĴŅĶĩ ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
     2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭ
ŒľĴƞ ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶ
ĽŀĭėĶńŘĚŐĶĔ 
    3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ě. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņ
ħŋļġňĬŇıĬīƢȮőħĵĬńĔĻŉĔļŅěŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ
ŐĸŃĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
1. ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔĺŇĝŅĪňŗěŃĽŀĭěņĬĺĬĽŀĚĺŇĝŅĪňŗœĴƞŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬěŅĔĔĸŋƞĴĺŇĝŅĪňŗ
ĔņľĬħħńĚĬňŘ 
- ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢȮœħƟŐĔƞȮėĦŇĨĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬȮ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ 
- ĔĸŋƞĴıňĝėĦŇĨȮœħƟŐĔƞȮıňĝėĦŇĨȮıňĝėĦŇĨȮȮȮ0ĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨȮŐĸŃıňĝėĦŇĨŏĝŇĚ
ŏĽƟĬ 
- ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮœħƟŐĔƞȮĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
- ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵȮœħƟŐĔƞȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
- ĔĸŋƞĴĺŇĵŋĨėĦŇĨȮœħƟŐĔƞȮĪķļġňĔĶŅĲȮŐĸŃėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ 
- ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮœħƟŐĔƞȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
- ĔĸŋƞĴĪŀıŀőĸĵňȮœħƟŐĔƞȮĪŀıŀőĸĵň 
ĳŅĵŒĨƟėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĔƞŀĬĪņĔŅĶĵŊŗĬėņĶƟŀĚĨƞŀĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĪńŘĚĬňŘėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶěŃěńħĪņėĸńĚĕƟŀĽŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗŐěƟĚėĺŅĴĮĶŃĽĚėƢ 
0,ȮĔŅĶĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĨƞŀœĮĬňŘȮȮĴňĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬ
œĴƞĨŗņĔĺƞŅȮ50% ŐĸŃŀňĔĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50%Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴňĽŇĪīŇś
ĽŀĭŐĔƟĨńĺœħƟŀňĔľĬŉŗĚėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖě
ĽŇŘĬĳŅĵŒĬľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1,ȮĕƟŀĽŀĭĽņľĶńĭĔŅĶĽŀĭŐĔƟĨńĺĮĶŃĔŀĭħƟĺĵėņĩŅĴŏħŇĴŒĬĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅĽŀĭėĶńŘĚ
ŐĶĔŐĸŃėņĩŅĴŒľĴƞěŅĔėĸńĚĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅœħƟĶńĭŒĬĔŅĶĽŀĭėĶńŘĚŐĶĔȮŏĮƦĬĽńħĽƞĺĬĪňŗ
ŏĪƞŅĔńĬ 
2,ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅěıŇěŅĶĦŅŒľƟőŀĬĬńĔĻŉĔļŅĪňŗœĴƞįƞŅĬĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ľĴŅĵŏľĨŋȮȮĔĸŋƞĴĺŇĝŅŐĸŃĶŅĵĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴŀŅěŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭ
ĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ŏıŇŗĴŏĨŇĴĶŅĵĸŃŏŀňĵħĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇŒľƟĝńħŏěĬĵŇŗĚĕŉŘĬ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ě. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵ
ĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

ě. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅ
ĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ 
ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

ȮŐĭĭȮ/,0 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
0,ȮľĸńĔĽŌĨĶȮŐĭĭȮ1.2  ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ  72 ľĬƞĺĵĔŇĨ 
Ĕ.  ĮĶŇĠĠŅĬŇıĬīƢ       
ȮȮȮȮȮ0.4675 ĺ,ėĦ,Ȯ675 ȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮ      72 ȮȮ ľĬƞĺĵĔŇĨ 
ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
ȮȮȮȮȮ/'ȮĬńĔĻŉĔļŅěŃĨƟŀĚěńħĽńĴĴĬŅŏĮƦĬĳŅļŅŀńĚĔķļȮŐĸŃĬņŏĽĬŀįĸĚŅĬĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃ 1 ėĶńŘĚȮŏĮƦĬ
ěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ1ȮĳŅėĔŅĶĻŉĔļŅȮŐĸŃĬńĔĻŉĔļŅěŃĨƟŀĚŏĕƟŅĶƞĺĴĽńĴĴĬŅĪŋĔėĶńŘĚ
ĨĸŀħĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮ 2)ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭŏįĵŐıĶƞȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭ ŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0Ȯ
ŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science 
őħĵĨƟŀĚĶŃĭŋĝŊŗŀĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
ȮȮȮȮ 
 
Ȯ1'ȮĔŅĶŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵĪňŗȮ/Ȯ
ŏĶŊŗŀĚȮŏĮƦĬĔŅĶĬņŏĽĬŀŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ 
Ȯ2'ȮĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔ
ĳŅėĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņ
ėĦŃȮŐĸŃĶĺĭĶĺĴĽƞĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅėĔŅĶĻŉĔļŅȮ 
 

ľĸńĔĽŌĨĶȮŐĭĭȮ1.2 ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ    72 ľĬƞĺĵĔŇĨ 
Ĕ.  ĮĶŇĠĠŅĬŇıĬīƢ       
ȮȮȮȮȮ0.4675  ȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             ȮȮ72 ȮȮ ľĬƞĺĵĔŇĨ 
ĕ.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
1. ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢŒĬĔŅĶĽńĴĴĬŅŀĵƞŅĚĬƟŀĵĳŅė
ĔŅĶĻŉĔļŅĸŃ 1 ėĶńŘĚȮŏĮƦĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ1ȮĳŅėĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 
 
2.įĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮŒĬģŅĬĕƟŀĴŌĸȮ
ISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science őħĵŀĵƞŅĚĬƟŀĵȮ1 ŏĶŊŗŀĚĴň
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅ
ėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University) 
 1.ȮȮ ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬħŋļġňĬŇıĬīƢŒĬ
ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮ 
Ȯ 
2.Ȯ ĬńĔĻŉĔļŅĨƟŀĚĶŅĵĚŅĬįĸĔŅĶĻŉĔļŅĨŅĴŐĭĭĶŅĵĚŅĬįĸĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚĮĶŃīŅĬĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃ 
 
 

 
 
 
 
 
ŏıŊŗŀŒľƟŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶ
ŒľĴƞ 
 
 
 
ĮĶńĭĮĶŋĚŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŏĔĦĤƢ
ŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅ
ĬŇıĬīƢ 
 
 
ĮĶńĭŒľƟŏĮƦĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪńŘĚȮ0ȮŏĶŊŗŀĚȮȮŏıŊŗŀėĺŅĴŏľĴŅŃĽĴ 
 
ĮĶńĭĔŅĶŏĕňĵĬŒľƟŏľĴŅŃĽĴ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
     1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ    ĳŅļŅĨƞŅĚĮĶŃŏĪĻ  
     2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ ȮȮȮȮ  ȮȮȮȮȮ- œĴƞĴň -ȮȮȮȮ 
Ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
     1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩ ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
      2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀ
ĽŀĭŒľĴƞ  ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔ
ĔŅĶĽŀĭėĶńŘĚŐĶĔ 
     3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟȮ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ė.  ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ   ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  -œĴƞĴň- 
Ě,ȮȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņ
ħŋļġňĬŇıĬīƢȮőħĵĬńĔĻŉĔļŅěŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ
ŐĸŃĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
1. ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔĺŇĝŅĪňŗěŃĽŀĭěņĬĺĬĽŀĚĺŇĝŅĪňŗœĴƞŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬěŅĔĔĸŋƞĴĺŇĝŅ
ĪňŗĔņľĬħħńĚĬňŘ 
- ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢȮœħƟŐĔƞȮėĦŇĨĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬȮ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ 
- ĔĸŋƞĴıňĝėĦŇĨȮœħƟŐĔƞȮıňĝėĦŇĨȮıňĝėĦŇĨȮȮȮ0ĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨȮŐĸŃıňĝėĦŇĨŏĝŇĚ
ŏĽƟĬ 
- ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮœħƟŐĔƞȮĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
- ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵȮœħƟŐĔƞȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
- ĔĸŋƞĴĺŇĵŋĨėĦŇĨȮœħƟŐĔƞȮĪķļġňĔĶŅĲȮŐĸŃėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ 
- ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮœħƟŐĔƞȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
- ĔĸŋƞĴĪŀıŀőĸĵňȮœħƟŐĔƞȮĪŀıŀőĸĵň 
ĳŅĵŒĨƟėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĔƞŀĬĪņĔŅĶĵŊŗĬėņĶƟŀĚĨƞŀĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĪńŘĚĬňŘėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶěŃěńħĪņėĸńĚĕƟŀĽŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗŐěƟĚėĺŅĴĮĶŃĽĚėƢ 
0,ȮĔŅĶĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĨƞŀœĮĬňŘȮȮĴňĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬ
œĴƞĨŗņĔĺƞŅȮ50% ŐĸŃŀňĔĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50%Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴň
ĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔľĬŉŗĚėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟ
ŏĽĶŖěĽŇŘĬĳŅĵŒĬľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1,ȮĕƟŀĽŀĭĽņľĶńĭĔŅĶĽŀĭŐĔƟĨńĺĮĶŃĔŀĭħƟĺĵėņĩŅĴŏħŇĴŒĬĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅĽŀĭėĶńŘĚ
ŐĶĔŐĸŃėņĩŅĴŒľĴƞěŅĔėĸńĚĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅœħƟĶńĭŒĬĔŅĶĽŀĭėĶńŘĚŐĶĔȮŏĮƦĬĽńħĽƞĺĬĪňŗ
ŏĪƞŅĔńĬ 
 

 
 
 
 
 
ŏıŇŗĴŏĨŇĴĶŅĵĸŃŏŀňĵħĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟ
ĝńħŏěĬĵŇŗĚĕŉŘĬ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 
 
 
 
ě. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅ
ĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
 

2,ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅěıŇěŅĶĦŅŒľƟőŀĬĬńĔĻŉĔļŅĪňŗœĴƞįƞŅĬĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ľĴŅĵŏľĨŋȮȮĔĸŋƞĴĺŇĝŅŐĸŃĶŅĵĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴŀŅěŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭ
ĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
ě. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵ
ĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
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ȮȮȮȮȮȮŐĭĭȮ2.1 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

1,ȮľĸńĔĽŌĨĶȮȮŐĭĭȮ2.1  ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ    œĴƞĬƟŀĵĔĺƞŅ       48      ľĬƞĺĵĔŇĨ 
Ĕ. ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ                 œĴƞĬƟŀĵĔĺƞŅ      12      ľĬƞĺĵĔŇĨ 
    1. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ         œĴƞĬƟŀĵĔĺƞŅ       12      ľĬƞĺĵĔŇĨ 
       1.1 ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ     œĴƞĬƟŀĵĔĺƞŅ       12      ľĬƞĺĵĔŇĨ 
            1.1.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ                         6       ľĬƞĺĵĔŇĨ 
206997 ĺ.ėĦ. 997  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔ 1  3   ȮȮ  ľĬƞĺĵĔŇĨ 
206998 ĺ.ėĦ. 998  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔ 2  3   ȮȮ  ľĬƞĺĵĔŇĨ 
            1.1.2  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮ          4       ľĬƞĺĵĔŇĨ 
            őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ   ľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬĨŅĴėĺŅĴŏľŖĬ
ĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
206831 ĺ.ėĦ. 831  ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢ            3        ľĬƞĺĵĔŇĨ 
206832 ĺ.ėĦ. 832  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬȮ            3        ľĬƞĺĵĔŇĨ 
206891 ĺ.ėĦ. 891  ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢ 1            3        ľĬƞĺĵĔŇĨ 
206892 ĺ.ėĦ. 892  ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢ 2            3        ľĬƞĺĵĔŇĨ 
206893 ĺ.ėĦ. 893  ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢ 3            3        ľĬƞĺĵĔŇĨ 
206894 ĺ.ėĦ. 894  ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢ 4            3        ľĬƞĺĵĔŇĨ 
206895 ĺ.ėĦ. 895  ĮƤĠľŅıŇŏĻļĶŃħńĭĮĶŇĠĠŅŏŀĔ 1          3        ľĬƞĺĵĔŇĨ 
206896 ĺ.ėĦ. 896  ĮƤĠľŅıŇŏĻļĶŃħńĭĮĶŇĠĠŅŏŀĔ 2          3        ľĬƞĺĵĔŇĨ 
        
 
1.2  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ ȮȮȮȮȮ - œĴƞĴň - 
  
 
  2.  ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮ              - œĴƞĴň - 
 
 
 

1,ľĸńĔĽŌĨĶȮȮŐĭĭȮ2.1  ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
ěņĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ    œĴƞĬƟŀĵĔĺƞŅ 48 ľĬƞĺĵĔŇĨ 
Ĕ.ȮȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ Ȯ              œĴƞĬƟŀĵĔĺƞŅȮ 10ȮȮ ľĬƞĺĵĔŇĨ  
1.  ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮ    œĴƞĬƟŀĵĔĺƞŅȮ /0 ľĬƞĺĵĔŇĨ  
    1.1  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ   ȮœĴƞĬƟŀĵĔĺƞŅȮ /0 ľĬƞĺĵĔŇĨ  
       1.1.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ       4 ľĬƞĺĵĔŇĨ
0.4775  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔ /  3   ľĬƞĺĵĔŇĨ 
0.4776  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0  1   ľĬƞĺĵĔŇĨ 
        1.1.2  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ                 œĴƞĬƟŀĵĔĺƞŅȮ 4 ľĬƞĺĵĔŇĨ  
  ȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ  ľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ 
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
206831  ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢ               1 ľĬƞĺĵĔŇĨ 
206832  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬȮ   1 ľĬƞĺĵĔŇĨ
0.467/ ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ/    3   ľĬƞĺĵĔŇĨ
0.4670 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ0                1    ľĬƞĺĵĔŇĨ   
0.4671 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ1               1   ľĬƞĺĵĔŇĨ   
0.4672 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ2               1   ľĬƞĺĵĔŇĨ  
 ĵĔŏĸŇĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĵĔŏĸŇĔ     
ľĴŅĵŏľĨŋȮ :  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅ
ėĦŇĨĻŅĽĨĶƢȮ&0.4,,,'ȮŐĸŃĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ Ȯ&0/7,,,'Ȯ 
1.2 ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ ȮȮȮȮȮ 
ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ  
  2.  ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮȮȮȮȮȮ      
ĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚ
ĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

 
 
 
 
 
 
 
 
 

 
ĽŅĴŅĶĩŒĝƟĶŅĵĺŇĝŅŏĸŊŀĔȮ206891-4 ŐĪĬœħƟȮ
ŏĬŊŗŀĚěŅĔĨƟŀĚĔŅĶȮ6 ľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅ
ŏľĸƞŅĬňŘĪħŐĪĬĶŅĵĺŇĝŅĪňŗĵĔŏĸŇĔœħƟ 
ĵƟŅĵĕƟŀėĺŅĴĬňŘĴŅěŅĔĪƟŅĵ 
 
 
 
 
 
 
 
 
ŏıŊŗŀŒľƟėĸƞŀĚĨńĺĴŅĔĕŉŘĬĽņľĶńĭĬńĔĻŉĔļŅĪňŗĴň
ĔŅĶĪņĺŇěńĵĶƞĺĴĔńĭĽŅĕŅŀŊŗĬŐĸŃĨƟŀĚŒĝƟ
ėĺŅĴĶŌƟŒĬĽŅĕŅŀŊŗĬĬńŘĬ 
 
 
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĨƟŀĚĔŅĶ
ŒľƟĴňėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴĴŅĔĕŉŘĬ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ĕ.Ȯ ĮĶŇĠĠŅĬŇıĬīƢ 
206899 ĺ.ėĦ. 899   ħŋļġňĬŇıĬīƢ                          36       ľĬƞĺĵĔŇĨ 
 
ė.  ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
    1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
    2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  - œĴƞĴňȮ- 
Ě. ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ   
Ȯ1. įĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀ
ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮȮŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚȮĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀ Web of Science Ȯ
őħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ(First Author)Ȯ 
 
 
2.ȮĔŅĶŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
 
ě,ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
    1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩ 
ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
     2.  ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀ
ĽŀĭŒľĴƞ  ĔŅĶĽŀĭŐĔƟĨńĺ ĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔ
ĔŅĶĽŀĭėĶńŘĚŐĶĔ 
    3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭ 
ĮĶŇĠĠŅőĪœħƟ 
ȮȮȮȮȮȮ 
 
 
 

ĕ.Ȯ ĮĶŇĠĠŅĬŇıĬīƢ     36 ľĬƞĺĵĔŇĨ 
Ȯ0.4677ȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14Ȯ ľĬƞĺĵĔŇĨ 
 
ė.ȮȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ  ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 2.  ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ   -œĴƞĴň- 
Ě,Ȯ ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ   
/,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮȮľĶŊŀŀĵƞŅĚ
ĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮȮĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮISI, Scopus,  IEEE,  PubMed  ľĶŊŀȮ Web of Science   őħĵĨƟŀĚĶŃĭŋ
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔ &First Author)Ȯ) ıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮ
ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University) 
2.ȮĬńĔĻŉĔļŅĨƟŀĚŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮ 
 
ě. ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
     ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩ
ŒĬĔŅĶĪņħŋļġňĬŇıĬīƢȮőħĵĬńĔĻŉĔļŅěŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇŐĸŃĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
1. ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔĺŇĝŅĪňŗěŃĽŀĭěņĬĺĬĽŀĚĺŇĝŅĪňŗœĴƞŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬěŅĔĔĸŋƞĴĺŇĝŅĪňŗ
ĔņľĬħħńĚĬňŘ 
- ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢȮœħƟŐĔƞȮėĦŇĨĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬȮ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ 
- ĔĸŋƞĴıňĝėĦŇĨȮœħƟŐĔƞȮıňĝėĦŇĨȮıňĝėĦŇĨȮĪķļġňĔŉŗĚĔĶŋĮŏĝȮȮ0ŇĚıňĝėĦŇĨȮŐĸŃıňĝėĦŇĨȮȮ
ŏĝŇĚŏĽƟĬ 
- ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮœħƟŐĔƞȮĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
- ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵȮœħƟŐĔƞȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
- ĔĸŋƞĴĺŇĵŋĨėĦŇĨȮœħƟŐĔƞȮĪķļġňĔĶŅĲȮŐĸŃėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ 

 
 
 

 
 
 
 

ĮĶńĭĮĶŋĚŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŏĔĦĤƢ
ŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅ
ĬŇıĬīƢ 
 
 
ĮĶńĭĕƟŀėĺŅĴŒľƟŏľĴŅŃĽĴ 
 
 
 
ŏıŇŗĴŏĨŇĴĶŅĵĸŃŏŀňĵħĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ
ŒľƟĝńħŏěĬĵŇŗĚĕŉŘĬ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ĝ. ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮįƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵ
ĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 

- ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮœħƟŐĔƞȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
- ĔĸŋƞĴĪŀıŀőĸĵňȮœħƟŐĔƞȮĪŀıŀőĸĵň 
ĳŅĵŒĨƟėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĔƞŀĬĪņĔŅĶĵŊŗĬėņĶƟŀĚĨƞŀĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĪńŘĚĬňŘėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶěŃěńħĪņėĸńĚĕƟŀĽŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗŐěƟĚėĺŅĴĮĶŃĽĚėƢ 
0,ȮĔŅĶĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĨƞŀœĮĬňŘȮȮĴňĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬ
œĴƞĨŗņĔĺƞŅȮ50% ŐĸŃŀňĔĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50%Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴň
ĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔľĬŉŗĚėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟ
ŏĽĶŖěĽŇŘĬĳŅĵŒĬľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1,ȮĕƟŀĽŀĭĽņľĶńĭĔŅĶĽŀĭŐĔƟĨńĺĮĶŃĔŀĭħƟĺĵėņĩŅĴŏħŇĴŒĬĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅĽŀĭėĶńŘĚ
ŐĶĔŐĸŃėņĩŅĴŒľĴƞěŅĔėĸńĚĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅœħƟĶńĭŒĬĔŅĶĽŀĭėĶńŘĚŐĶĔȮŏĮƦĬĽńħĽƞĺĬĪňŗ
ŏĪƞŅĔńĬ 
2,ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅěıŇěŅĶĦŅŒľƟőŀĬĬńĔĻŉĔļŅĪňŗœĴƞįƞŅĬĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
ľĴŅĵŏľĨŋȮȮĔĸŋƞĴĺŇĝŅŐĸŃĶŅĵĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴŀŅěŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭ
ĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
Ĝ. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵĬńĔĻŉĔļŅĵŊŗĬėņ
ĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢ 
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ŐĭĭȮ2.2 
 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
4.  ľĸńĔĽŌĨĶȮȮŐĭĭȮ2.2Ȯ ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ěņĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ   72 ľĬƞĺĵĔŇĨ 
Ĕ.ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ    ȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ  ȮȮȮ04  ľĬƞĺĵĔŇĨ 
1.ȮȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮ04 ľĬƞĺĵĔŇĨ 
1.1ȮȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ04 ľĬƞĺĵĔŇĨ 
 
1.1.1ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  Ȯ            17 ľĬƞĺĵĔŇĨ 
ŏĸŊŀĔŏĶňĵĬĔĸŋƞĴĺŇĝŅĔĸŋƞĴŒħĔĸŋƞĴľĬŉŗĚĨƞŀœĮĬňŘ  
/,/,/,/ȮȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢ 
 
0.45/1 ȮȮ Īŀıŀőĸĵň  Ȯ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.450.  ıňĝėĦŇĨ   1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.451/  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.457/ ȮȮ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮ / ľĬƞĺĵĔŇĨ 
0.4570 Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0 / ľĬƞĺĵĔŇĨ
0.4775  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ/  1ȮȮȮľĬƞĺĵĔŇĨ 
0.4776  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0  1ȮȮȮľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
 
 
 
 

4. ľĸńĔĽŌĨĶȮȮŐĭĭȮ2.2Ȯ ĽņľĶńĭĬńĔĻŉĔļŅĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ěņĬĺĬľĬƞĺĵĔŇĨȮȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅ 72 ľĬƞĺĵĔŇĨ 
Ĕ.ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ  œĴƞĬƟŀĵĔĺƞŅȮ 04  ľĬƞĺĵĔŇĨ 
1.ȮȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮȮ œĴƞĬƟŀĵĔĺƞŅȮ 04 ľĬƞĺĵĔŇĨ 
1.1ȮȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ ȮœĴƞĬƟŀĵĔĺƞŅȮ 04 ľĬƞĺĵĔŇĨ 
 ȮȮȮȮ 
1.1.1ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ/ĭńĚėńĭŏĸŊŀĔ  Ȯ            17 ľĬƞĺĵĔŇĨ 
ŏĸŊŀĔŏĶňĵĬĔĸŋƞĴĺŇĝŅĔĸŋƞĴŒħĔĸŋƞĴľĬŉŗĚĨƞŀœĮĬňŘ    
1.1.1.1  ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢ 
       1.1.1.1.1ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  Ȯ             8 ľĬƞĺĵĔŇĨ 

Ȯ 
ĮĶńĭœĮŀĵŌƞŒĬľĴĺħĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ 

Ȯ 
0.457/ ȮȮ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮ Ȯ  / ľĬƞĺĵĔŇĨ 
0.4570 Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0 Ȯ  Ȯ/ ľĬƞĺĵĔŇĨ 
0.4775  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ/ Ȯ1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.4776  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0 Ȯ1ȮȮȮ ľĬƞĺĵĔŇĨ 
        1.1.1.1.2  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ    7 ľĬƞĺĵĔŇĨ 
ŒľƟŏĸŊŀĔŏĶňĵĬȮ7ȮľĬƞĺĵĔŇĨȮĴŅěŅĔŀĵƞŅĚĬƟŀĵȮ1ȮĔĸŋƞĴĺŇĝŅĨƞŀœĮĬňŘ 
ĔĸŋƞĴȮ/ȮıňĝėĦŇĨ 
0.45.3  ıňĝėĦŇĨŏĝŇĚŏĽƟĬ    3   ľĬƞĺĵĔŇĨ 
0.450.  ıňĝėĦŇĨ 1                 3  ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴȮ0ȮĔŅĶĺŇŏėĶŅŃľƢ 
0.45.5  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ   3           ľĬƞĺĵĔŇĨ 
0.451/Ȯ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/                3  ľĬƞĺĵĔŇĨ 
206734  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ   3  ľĬƞĺĵĔŇĨ 
 

 
 
 
 
 
 
 
ĮĶńĭŒľƟĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶ
ĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮŒľƟĴňľĴĺħ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔ 
Ȯ 
ŏıŊŗŀėĺŅĴŏľĴŅŃĽĴȮŐĸŃĽŀħėĸƟŀĚĔńĭ
ľĸńĔĽŌĨĶŒľĴƞ 
 
 
 
 
 
 
ŏıŇŗĴľĴĺħĺŇĝŅĭńĚėńĭŏĸŊŀĔŒľƟĽŀħėĸƟŀĚĔńĭ
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ėĦŇĨĻŅĽĨĶƢ 
 
ĮĶńĭėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮŐĸŃŏĬŊŘŀľŅ
ĔĶŃĭĺĬĺŇĝŅȮ0.45.5*Ȯ0.451/ȮŏıŊŗŀėĺŅĴ
ŏľĴŅŃĽĴŐĸŃĪńĬĽĴńĵȮŐĸŃŏıŇŗĴȮCLO ĔĶŃĭĺĬ
ĺŇĝŅȮ0.4512ȮŒľƟĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶŒľĴƞ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 
 
 
 
 
 
/,/,/,0ȮȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
 
0.4521  ĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ        Ȯ1ȮȮȮ ľĬƞĺĵĔŇĨ
0.4775  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ/Ȯ     ȮȮ1ȮȮȮľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
0.4776  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0 Ȯ   1ȮȮľĬƞĺĵĔŇĨ 
0/751/  ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĵŋĔĨƢ        1ȮȮȮ ľĬƞĺĵĔŇĨ
0/7531 ȮȮȮ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ        1ȮȮȮ ľĬƞĺĵĔŇĨ 
0/757/ Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ/        / ľĬƞĺĵĔŇĨ 
0/7570  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ0 Ȯ      / ľĬƞĺĵĔŇĨ 
 
1.1.2 ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ  7  ľĬƞĺĵĔŇĨ 
ȮȮȮȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅȮĺ,ėĦ,Ȯ,,,Ȯ&0.4,,,'ȮľĶŊŀȮĺ,ėĮ,Ȯ,,,Ȯ&0/7,,,'Ȯ ĶŃħńĭȮ5..Ȯ 
œĴƞĬƟŀĵĔĺƞŅȮ1ȮľĬƞĺĵĔŇĨȮŐĸŃĔĶŃĭĺĬĺŇĝŅȮĺ,ėĦ,Ȯ,,,Ȯ&0.4,,,'ȮĶŃħńĭȮ6..ȮȮœĴƞĬƟŀĵ
ĔĺƞŅ 6  ľĬƞĺĵĔŇĨ ěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ ľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬĨŅĴėĺŅĴŏľŖĬ
ĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
206714              ĪŀıŀőĸĵňŏĝŇĚıňĝėĦŇĨ              1ȮȮȮ ľĬƞĺĵĔŇĨ 
20670/   ȮȮȮȮȮȮȮȮȮȮȮĪķļġňĔĶŋĮěņĔńħ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
206722  ȮȮȮȮȮȮȮȮȮȮȮĪķļġňĲƕĸħƢ   1ȮȮȮ ľĬƞĺĵĔŇĨ 
206723   ȮȮȮȮȮȮȮȮȮȮȮĪķļġňĶŇĚŐĸŃĴŀħŌĸȮ/  1ȮȮȮ ľĬƞĺĵĔŇĨ 
206724  ȮȮȮȮȮȮȮȮȮȮȮĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
206725  ȮȮȮȮȮȮȮȮȮȮȮıňĝėĦŇĨŏŀĔĳı  1ȮȮȮ ľĬƞĺĵĔŇĨ 
206729   ȮȮȮȮȮȮȮȮȮȮȮĪķļġňĔĶŅĲŏĝŇĚıňĝėĦŇĨ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
206730   ȮȮȮȮȮȮȮȮȮȮȮĪķļġňěŋħĨĶŉĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1ȮȮȮ ľĬƞĺĵĔŇĨ 

ĔĸŋƞĴȮ1ȮĪŀıŀőĸĵň 
0.45/1ȮȮĪŀıŀőĸĵň ȮȮȮȮȮȮȮȮȮȮ    Ȯ3  ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴȮ2ȮĺŇĝŅŀŊŗĬȮŕ 
206736  ȮĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   3  ľĬƞĺĵĔŇĨ 
206738 ȮȮėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ   3  ľĬƞĺĵĔŇĨ 
0/7531ȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ   3  ľĬƞĺĵĔŇĨ 
/,/,1.0ȮȮĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
1.1.1.2.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5ȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4521 ĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ Ȯ              1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.4775 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ/ Ȯ            1ȮȮȮ ľĬƞĺĵĔŇĨȮ 
0.4776 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0 Ȯ            1ȮȮȮ ľĬƞĺĵĔŇĨ 
0/751/ ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĵŋĔĨƢ  Ȯ            1ȮȮȮ ľĬƞĺĵĔŇĨ 
0/7531 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ  Ȯ            1ȮȮȮ ľĬƞĺĵĔŇĨ 
0/757/ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ/               / ľĬƞĺĵĔŇĨ 
0/7570 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ0 Ȯ               / ľĬƞĺĵĔŇĨ 
 
1.1.2 ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮ ȮœĴƞĬƟŀĵĔĺƞŅȮ 7  ľĬƞĺĵĔŇĨ 
ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶőħĵĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ6..ȮȮœĴƞĬƟŀĵĔĺƞŅ 6 
ľĬƞĺĵĔŇĨ 

 
 
 
 
 
ĵĔŏĸŇĔ 

 
 
 

 
 
 
ĮĶńĭĮĶŋĚĺŇĝŅŏıŊŗŀŒľƟĴňėĺŅĴĪńĬĽĴńĵȮ 
ĮĶńĭĮĶŋĚĺŇĝŅŏıŊŗŀŒľƟĪńĬĽĴńĵŐĸŃŏľĴŅŃĽĴ 
 
 
ŏıŇŗĴľĴĺħĺŇĝŅŏıŊŗŀėĺŅĴŏľĴŅŃĽĴ 
ȮȮ 
 
ĮĶńĭĮĶŋĚĺŇĝŅŏıŊŗŀŒľƟĴňėĺŅĴĪńĬĽĴńĵ 
 
 
 
 
 
 
 
 
ĬńĔĻŉĔļŅœħƟŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 
2068xx ŐĸŃľŅĔĴňėĺŅĴěņŏĮƦĬĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅ
ŒĬĶŃħńĭĮĶŇĠĠŅőĪĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ħŋļġňĬŇıĬīƢőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢěŃŒľƟ
ėņĮĶŉĔļŅĺƞŅėĺĶěŃŏĶňĵĬĺŇĝŅŒħ 
 
ĮƕħĺŇĝŅȮ0.4501ȮŏĬŊŗŀĚěŅĔœĴƞĴňĔŅĶŏĮƕħĽŀĬŒĬĝƞĺĚȮ3ȮĮƖ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
206732  ȮȮȮȮȮȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ0  1ȮȮȮ ľĬƞĺĵĔŇĨ 
206733  ĔŅĶĺŇŏėĶŅŃľƢěņĬĺĬŏĝŇĚĞƟŀĬ              1ȮȮȮ ľĬƞĺĵĔŇĨ 
206734 Ȯ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
206733   ĪķļġňħŇĽĨĶŇĭŇĺĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
206736   ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
206738   ėŀĴĭŇŏĬĪŀĶŇĔĽƢ   1ȮȮȮ ľĬƞĺĵĔŇĨ 
206739  ĪķļġňĮĶŇĳŌĴŇĭŅĬŅė   1 ľĬƞĺĵĔŇĨ 
206745  ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢœĴƞŏĝŇĚŏĽƟĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.4524ȮȮ ĔŅĶŐĮĸĚĲŌŏĶňĵĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
206751   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕĕńŘĬĽŌĚ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
206771   ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ/  1ȮȮȮ ľĬƞĺĵĔŇĨ 
206772  ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ2  1ȮȮȮ ľĬƞĺĵĔŇĨ 
206783   ŏĪėĬŇėĔŅĶĺŇěńĵĔŅĶħņŏĬŇĬĔŅĶȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮ ľĬƞĺĵĔŇĨ 
206789   ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
206831   ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢ  1 ľĬƞĺĵĔŇĨ 
206832   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬȮ  1 ľĬƞĺĵĔŇĨ 
0.467/ ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ/ Ȯ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.4670 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ0  Ȯ1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.4671 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ1  1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.4672 ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ2 Ȯ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.4675ȮȮĮƤĠľŅıŇŏĻļĶŃħńĭĮĶŇĠĠŅŏŀĔȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮ 1  ȮȮ ľĬƞĺĵĔŇĨ  
0.4676ȮȮĮƤĠľŅıŇŏĻļĶŃħńĭĮĶŇĠĠŅŏŀĔȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1  ȮȮ ľĬƞĺĵĔŇĨ   
219720 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏĴĪĶŇĔĞƢ  1 ľĬƞĺĵĔŇĨ
219741  ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
219761  ĔŅĶěņĸŀĚŐĭĭŏĝŇĚėĦŇĨĻŅĽĨĶƢ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
219765  ėĦŇĨĻŅĽĨĶƢŒĬĔĸĻŅĽĨĶƢėĺŀĬĨńĴ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
219766  ĪķļġňėĺĭėŋĴŏĝŇĚėĦŇĨĻŅĽĨĶƢ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
219767  ėĦŇĨĻŅĽĨĶƢŒĬĪķļġňŐĴƞŏľĸŖĔœĲĲƚŅ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
219768  ėĦŇĨĻŅĽĨĶƢŒĬıĸĻŅĽĨĶƢĕŀĚœľĸ 1 ľĬƞĺĵĔŇĨ 

 
 

 
 
 
 

 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĵĔŏĸŇĔ 
 
 
 
 
 

 
206831  ȮȮȮĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢ  1 ľĬƞĺĵĔŇĨ 
206832  ȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬȮ  1 ľĬƞĺĵĔŇĨ 
0.467/   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ/  3   ľĬƞĺĵĔŇĨ 
0.4670   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ0  1    ľĬƞĺĵĔŇĨ   
0.4671   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ1  1   ľĬƞĺĵĔŇĨ   
0.4672   ľńĺĕƟŀıŇŏĻļĪŅĚėĦŇĨĻŅĽĨĶƢȮ2  1   ľĬƞĺĵĔŇĨ 
 
 
 
 
                                  ĵĔŏĸŇĔ 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ĽŅĴŅĶĩŒĝƟĶŅĵĺŇĝŅŏĸŊŀĔȮ206891-4 ŐĪĬœħƟȮ
ŏĬŊŗŀĚěŅĔĨƟŀĚĔŅĶȮ6 ľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŏľĸƞŅĬňŘ
ĪħŐĪĬĶŅĵĺŇĝŅĪňŗĵĔŏĸŇĔœħƟ 
 
ĬńĔĻŉĔļŅœħƟŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅ
ŏŀĔ 2068xx ŐĸŃľŅĔĴňėĺŅĴěņŏĮƦĬĨƟŀĚŏĶňĵĬ
ĶŅĵĺŇĝŅŒĬĶŃħńĭĮĶŇĠĠŅőĪĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭħŋļġňĬŇıĬīƢőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ħŋļġňĬŇıĬīƢěŃŒľƟėņĮĶŉĔļŅĺƞŅėĺĶěŃŏĶňĵĬĺŇĝŅ
Œħ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
219781  ĶŅĔģŅĬĕŀĚĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
219789  ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
Ȯ 
 
 
1.2 ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ ȮȮȮȮȮȮȮȮ -ȮœĴƞĴňȮ- 
ȮȮȮȮ 
 
2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ             -ȮœĴƞĴňȮů 
 
 
 
 
ĕ. ĮĶŇĠĠŅĬŇıĬīƢ    48 ľĬƞĺĵĔŇĨ 
0.4676ȮȮȮ ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ  26Ȯ ľĬƞĺĵĔŇĨ 
 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
           1.ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 2. ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  -œĴƞĴň- 
 
Ě. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
 /,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶ
ŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮ
ŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮȮőħĵȮ/ȮŏĶŊŗŀĚȮȮĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, IEEE, Scopus, 
PubMed ľĶŊŀ Web of Science  őħĵĨƟŀĚĶŃĭŋĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First 
Author) ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚȮȮ 
  
 
 

 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĵĔŏĸŇĔ 
ľĴŅĵŏľĨŋȮ: ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮ ľĴŅĵĩŉĚȮ ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅ
ėĦŇĨĻŅĽĨĶƢ &0.4,,,'ȮŐĸŃĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ Ȯ&0/7,,,'Ȯ 
 
1.2 ȮĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ ȮȮȮȮȮȮȮȮ  
ĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ  
2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ      
ĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅ
ěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ   
 
ĕ. ĮĶŇĠĠŅĬŇıĬīƢ          48      ľĬƞĺĵĔŇĨ 
0.4676ȮȮȮ ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮ26Ȯ      ľĬƞĺĵĔŇĨ 
 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
           1.ȮȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 2. ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ  -œĴƞĴň- 
 
Ě. ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
/,ȮįĸĚŅĬħŋļġňĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶŏįĵŐıĶƞȮľĶŊŀŀĵƞŅĚĬƟŀĵ
œħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮőħĵȮ/ȮŏĶŊŗŀĚȮ
ĨƟŀĚŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮISI, Scopus, IEEE, PubMed ľĶŊŀȮWeb of Science ŐĸŃŀĵƞŅĚ
ĬƟŀĵȮ1 ŏĶŊŗŀĚĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔȮ&First Author) ıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) 
ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department 
of Mathematics, Faculty of Science, Chiang Mai University) 
 
 

 
 
ĵƟŅĵĕƟŀėĺŅĴĬňŘĴŅěŅĔĪƟŅĵ 
 
 
ŏıŊŗŀŒľƟėĸƞŀĚĨńĺĴŅĔĕŉŘĬĽņľĶńĭĬńĔĻŉĔļŅĪňŗĴňĔŅĶ
ĪņĺŇěńĵĶƞĺĴĔńĭĽŅĕŅŀŊŗĬŐĸŃĨƟŀĚŒĝƟėĺŅĴĶŌƟŒĬ
ĽŅĕŅŀŊŗĬĬńŘĬ 
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĨƟŀĚĔŅĶŒľƟ
ĴňėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴĴŅĔĕŉŘĬ 
 
 
 
 
 
 
 
 
 
 
 
 
ĮĶńĭĮĶŋĚŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮŏĔĦĤƢ
ŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅ
ĬŇıĬīƢ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
2. ĔŅĶŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮȮőħĵĪňŗȮ
/ȮŏĶŊŗŀĚȮĨƟŀĚŏĮƦĬĔŅĶĬņŏĽĬŀŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ 
 
ě. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
     1. ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃ
ėĺŅĴĽŅĴŅĶĩ ŏıŊŗŀĴňĽŇĪīŇśŏĽĬŀȮőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
    2. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬȮĴňĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔȮ1 ėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚ
ĕŀĽŀĭŒľĴƞ  ĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭ
ěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
   3. ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅȮŀŅěıŇěŅĶĦŅŒľƟőŀĬŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅőĪœħƟȮ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. ĬńĔĻŉĔļŅĨƟŀĚĬņŏĽĬŀįĸĚŅĬħŋļġňĬŇıĬīƢȮľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚħŋļġňĬŇıĬīƢŒĬĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮŀĵƞŅĚĬƟŀĵȮ0ȮŏĶŊŗŀĚȮ 
 
 
ě. ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇ 
     ĬńĔĻŉĔļŅěŃĨƟŀĚĽŀĭĺńħėŋĦĽĴĭńĨŇŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĽŅĴŅĶĩ
ŒĬĔŅĶĪņħŋļġňĬŇıĬīƢȮőħĵĬńĔĻŉĔļŅěŃŏĽĬŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢœħƟŏĴŊŗŀįƞŅĬĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇŐĸŃĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮ 
1. ĬńĔĻŉĔļŅĨƟŀĚŏĸŊŀĔĺŇĝŅĪňŗěŃĽŀĭěņĬĺĬĽŀĚĺŇĝŅĪňŗœĴƞŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬěŅĔĔĸŋƞĴĺŇĝŅ
ĪňŗĔņľĬħħńĚĬňŘ 
- ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢȮœħƟŐĔƞȮėĦŇĨĺŇŏėĶŅŃľƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬȮ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ 
- ĔĸŋƞĴıňĝėĦŇĨȮœħƟŐĔƞȮıňĝėĦŇĨȮıňĝėĦŇĨȮ2 ĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨȮŐĸŃıňĝėĦŇĨŏĝŇĚ
ŏĽƟĬ 
- ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĽŅĴńĠȮœħƟŐĔƞȮĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
- ĔĸŋƞĴĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵȮœħƟŐĔƞȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
- ĔĸŋƞĴĺŇĵŋĨėĦŇĨȮœħƟŐĔƞȮĪķļġňĔĶŅĲȮŐĸŃėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ 
- ĔĸŋƞĴĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮœħƟŐĔƞȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
- ĔĸŋƞĴĪŀıŀőĸĵňȮœħƟŐĔƞȮĪŀıŀőĸĵň 
ĳŅĵŒĨƟėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢĔƞŀĬĪņĔŅĶĵŊŗĬėņĶƟŀĚĨƞŀĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĪńŘĚĬňŘėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶěŃěńħĪņėĸńĚĕƟŀĽŀĭŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟ
ĬńĔĻŉĔļŅĪňŗŐěƟĚėĺŅĴĮĶŃĽĚėƢ 
0,ȮĔŅĶĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĨƞŀœĮĬňŘȮȮĴňĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬ
œĴƞĨŗņĔĺƞŅȮ50% ŐĸŃŀňĔĺŇĝŅľĬŉŗĚœħƟėŃŐĬĬœĴƞĨŗņĔĺƞŅȮ50%Ȯ ĬńĔĻŉĔļŅĪňŗĽŀĭœĴƞįƞŅĬĴň
ĽŇĪīŇśĽŀĭŐĔƟĨńĺœħƟŀňĔľĬŉŗĚėĶńŘĚȮőħĵĨƟŀĚĵŊŗĬėņĶƟŀĚĕŀĽŀĭŒľĴƞȮĔŅĶĽŀĭŐĔƟĨńĺĨƟŀĚĽŀĭŒľƟ
ŏĽĶŖěĽŇŘĬĳŅĵŒĬľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĩńħœĮĬńĭěŅĔĔŅĶĽŀĭėĶńŘĚŐĶĔ 
1,ȮĕƟŀĽŀĭĽņľĶńĭĔŅĶĽŀĭŐĔƟĨńĺĮĶŃĔŀĭħƟĺĵėņĩŅĴŏħŇĴŒĬĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅĽŀĭėĶńŘĚ
ŐĶĔŐĸŃėņĩŅĴŒľĴƞěŅĔėĸńĚĕƟŀĽŀĭĪňŗĬńĔĻŉĔļŅœħƟĶńĭŒĬĔŅĶĽŀĭėĶńŘĚŐĶĔȮŏĮƦĬĽńħĽƞĺĬĪňŗ
ŏĪƞŅĔńĬ 

ĮĶńĭŒľƟŏĮƦĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪńŘĚȮ0ȮŏĶŊŗŀĚȮŏıŊŗŀėĺŅĴŏľĴŅŃĽĴ 
 
 
 
ŏıŇŗĴŏĨŇĴĶŅĵĸŃŏŀňĵħĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇŒľƟ
ĝńħŏěĬĵŇŗĚĕŉŘĬ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0361 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0346 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 
 
 
 
 
 
Ĝ. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵ
ĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔȮ 
ľĴŅĵŏľĨŋȮ :  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬ
ĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ&0.4,,,'ȮŐĸŃĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ Ȯ&0/7,,,' 

2,ȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶŀŅěıŇěŅĶĦŅŒľƟőŀĬĬńĔĻŉĔļŅĪňŗœĴƞįƞŅĬĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇŏĮƦĬĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪœħƟ 
 
ľĴŅĵŏľĨŋȮȮĔĸŋƞĴĺŇĝŅŐĸŃĶŅĵĺŇĝŅŒĬŐĨƞĸŃĔĸŋƞĴŀŅěŏĮĸňŗĵĬŐĮĸĚœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭ
ĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 
Ĝ. ĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
 įƞŅĬĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ(comprehensive examination) őħĵ
ĬńĔĻŉĔļŅĵŊŗĬėņĶƟŀĚĕŀĽŀĭĨƞŀĭńĦĤŇĨĺŇĪĵŅĸńĵőħĵįƞŅĬėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĪńŗĺœĮ ľĶŊŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅħŋļġňĬŇıĬīƢľĸńĔ 
                                   ĵƟŅĵĕƟŀėĺŅĴœĮĔƞŀĬȮ1.2 
 

 
 
 
 
 
 
 
 
 
 
ĵƟŅĵĕƟŀėĺŅĴœĮĔƞŀĬȮ1.2 
 
 

ȮȮȮ 

ľĴŅĵŏľĨŋȮȮĔŅĶĮĶńĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĭĭ 2.2 ŒľƟĴňĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶĮĶńĭľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪĕŀĚĽŅĕŅėĦŇĨĻŅĽĨĶƢȮŐĸŃėĦŇĨĻŅĽĨĶƢ
ĮĶŃĵŋĔĨƢȮŏıĶŅŃľĸńĔĽŌĨĶȮ2.2 ģŅĬĨĶňȮěŃĴňĬńĔĻŉĔļŅĽƞĺĬĴŅĔĪňŗőŀĬĴŅěŅĔĬńĔĻŉĔļŅĮĶŇĠĠŅőĪĕŀĚľĸńĔĽŌĨĶľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪĕŀĚĽŅĕŅėĦŇĨĻŅĽĨĶƢȮŐĸŃ
ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
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5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ȮȮȮȮȮȮȮľĸńĔĽŌĨĶȮŐĭĭȮ/,/ȮȮ&ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ' 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮ       ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ                                
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺńħėŋĦĽĴĭńĨŇ Ȯ 
                ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0.4676Ȯ     ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                          /0
 ȮȮĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
                                                                   ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ10         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ                                   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          Ȯ              ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ- 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0.4676ȮȮȮȮħŋļġňĬŇıĬīƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /0        Ȯ
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĶĴĽńĴĴĬŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ10    

ĝńŘĬĮƖĪňŗȮ0 
ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.4676Ȯ     ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                          /0
 ȮȮĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
                                                                   ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ10         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                                         ȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
.04676Ȯ     ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                         /0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮĝńŘĬĮƖĪňŗȮ0 
ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
.04676ȮȮȮȮħŋļġňĬŇıĬīƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /0        Ȯ
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ10    

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                                       ȮȮȮȮȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0.4676ȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.4676Ȯ     ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                         /0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.4676ȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                                                   ľĬƞĺĵĔŇĨ 
 ȮȮȮȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭħŋļġňĬŇıĬīƢ Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
 ȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ                                ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭħŋļġňĬŇıĬīƢȮ Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  
                Ȯ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ26 ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ26 
 

ȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶȮŐĭĭȮ/,0ȮȮ&ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň' 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ                                
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺńħėŋĦĽĴĭńĨŇ Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0.4675ȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ Ȯ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮ                                   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮȮȮȮȮ ȮȮȮȮȮȮĽŀĭĺńħėŋĦĽĴĭńĨŇȮ 
              ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
.04675ȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2 

              ȮĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ĝńŘĬĮƖĪňŗȮ0 
ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.4675ȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                                                     ľĬƞĺĵĔŇĨ 
0.4675ȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ Ȯ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮĝńŘĬĮƖĪňŗȮ0 
ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.4675ȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                    
                                                                         ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                                                    ľĬƞĺĵĔŇĨ 
0.4675ȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬņŏĽĬŀįĸĚŅĬŐĸŃŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 



132 
 

 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ1 

ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.4675 ȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
  ȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮ12ȮȮȮȮȮȮȮȮȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4675 ȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
  ȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮ12ȮȮȮȮȮȮȮȮȮ 
 

ȮĝńŘĬĮƖĪňŗȮ1 
ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.4675ȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2 
  
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4675ȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2 
                  
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.4675 ȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
  ȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮ12ȮȮȮȮȮȮȮȮȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ                               
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĮĶŃĴĺĸėĺŅĴĶŌ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭħŋļġňĬŇıĬīƢ Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĽńĴĴĬŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ȮȮȮ 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
0.4675ȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2 
                Ȯ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 ȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ                                                   - 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭħŋļġňĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      ȮȮȮ-ȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ50 ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮ50 
 
            Ȯ 
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ȮȮȮȮȮȮȮľĸńĔĽŌĨĶȮŐĭĭȮ0,/ȮȮ&ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅőĪ'  
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/                  ľĬƞĺĵĔŇĨ 
0.4,,,ȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ1Ȯ 
0.4775ȮȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ               ȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮ     ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮȮȮȮȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0       ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4,,,ȮȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ            ȮȮȮȮȮȮȮȮȮȮȮȮ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ 
0.4776ȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0ȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                Ȯ4 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/                  ľĬƞĺĵĔŇĨ 
0.4,,,ȮȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                             ȮȮ 1Ȯ 
0.4775ȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                              ȮȮȮ1ȮȮȮ 
ȮȮ     ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4ȮȮȮȮȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0       ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4,,,ȮȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  1Ȯ 
0.4776ȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅŏŀĔȮ0ȮȮȮȮȮȮȮȮȮȮ                               
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺńħėŋĦĽĴĭńĨŇ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢȮ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              ȮȮȮ4 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/                  ľĬƞĺĵĔŇĨ 
0.4677 ȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                     Ȯ/0
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮ                             12ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                                                    
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0       ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4677 ȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                     Ȯ/0
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮ                             12ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                                                    

ȮĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/                  ľĬƞĺĵĔŇĨ 
0.4677 ȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                     Ȯ/0
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮ                             12ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                                                    
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0       ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ
0.4677ȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                     /0
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮ                             12ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                                                    

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/                  ľĬƞĺĵĔŇĨ 
0.4677 ȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                     Ȯ/0
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮ                             12ȮȮ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                                                             ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭħŋļġňĬŇıĬīƢ Ȯ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          ȮȮ-ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/                  ľĬƞĺĵĔŇĨ 
0.4677 ȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                     Ȯ/0
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮ                             12ȮȮȮ 
 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                                                           ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ           Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭħŋļġňĬŇıĬīƢ Ȯ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          ȮȮ-ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮȮ26 ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮȮ26 
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ȮȮȮȮȮȮȮľĸńĔĽŌĨĶȮŐĭĭȮ0,0ȮȮ&ĽņľĶńĭįŌƟĴňĺŋĥŇĮĶŇĠĠŅĨĶň' 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/                  ľĬƞĺĵĔŇĨ 
0.4,,,ľĶŊŀȮ0/7źȮȮȮȮȮȮȮȮȮȮ     ĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ             4Ȯ 
0.4,,,ľĶŊŀȮ0/7źȮȮȮȮȮȮȮȮȮȮ     ĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             Ȯ 1 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                 9                                                     
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                 ľĬƞĺĵĔŇĨ 
0.4,,,ľĶŊŀȮ0/7źȮȮȮȮȮȮȮȮȮȮ     ĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ            4Ȯ 
0.4,,,ľĶŊŀȮ219źȮȮȮȮȮȮȮȮȮȮ     ĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             Ȯ1 
  ȮȮȮȮȮȮȮĽŀĭĺńħėŋĦĽĴĭńĨŇ 
                                   ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                      ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ                       
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                   9            ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ĝńŘĬĮƖĪňŗȮ/ 
ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/                  ľĬƞĺĵĔŇĨ
0.4źȮľĶŊŀ 219Ȯ,,,ȮȮ      ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ-ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔȮ   ȮȮȮȮȮȮȮȮȮȮ             4   
0.4,,, ľĶŊŀȮ219źȮȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             Ȯ    1 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              7 
 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                 ľĬƞĺĵĔŇĨ 
0.4źȮľĶŊŀ 219Ȯ,,,ȮȮ      ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ-ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔȮ   ȮȮȮȮȮȮȮȮȮȮ             4   
0.4,,, ľĶŊŀȮ0/7źȮȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             Ȯ    1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             ĽŀĭĺńħėŋĦĽĴĭńĨŇ 
                               ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚħŋļġňĬŇıĬīƢ                      
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          ȮȮȮ7ȮȮȮȮȮȮȮ 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/               ľĬƞĺĵĔŇĨ 
0.457/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮȮ(ľĶŊŀ)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ľĶŊŀȮ0/757/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                ȮȮȮ 
0.4676ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                7 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      Ȯ /. 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ȮȮȮ     ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4570ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0ȮȮȮ&ľĶŊŀ)                                           1 
ľĶŊŀȮ0/7570ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                 Ȯ 
0.4676Ȯ            ȮȮȮȮȮȮȮȮȮȮħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ               7 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     Ȯ/. 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/               ľĬƞĺĵĔŇĨ 
0.457/ȮȮȮȮȮȮȮȮȮȮ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮȮľĶŊŀ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1 
ľĶŊŀȮ0/757/ȮȮȮȮȮȮȮȮȮȮȮ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ/ȮȮȮȮȮ      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
0.4676ȮȮȮȮȮȮȮȮȮȮȮȮ      ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ               9 
                                                                 ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       /. 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 ȮȮȮ     ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4572ȮȮȮȮȮȮȮȮȮȮ        ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ2ȮȮȮľĶŊŀ                                                  1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ľĶŊŀȮ0/7572ȮȮȮȮȮȮȮ     ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ2ȮȮȮȮ       Ȯ 
0.4676ȮȮȮȮȮȮȮȮȮȮ        ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                7 
                                                                       ĶĺĴȮ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/. 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/               ľĬƞĺĵĔŇĨ 
0.4775Ȯ        ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŇĠĠŅŏŀĔȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       ȮȮ              1 
0.4676ȮȮȮȮ ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                          7Ȯ 
ȮȮȮȮȮ     ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  /0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0              ľĬƞĺĵĔŇĨ 
0.4776ȮȮȮȮȮȮȮȮȮȮ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŇĠĠŅŏŀĔȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                    1Ȯ 
0.4676ȮȮȮȮȮȮȮȮȮ ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                         7ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /0 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/               ľĬƞĺĵĔŇĨ 
0.4775Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŇĠĠŅŏŀĔȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                       Ȯ1 
0.4676ȮȮȮȮȮȮȮȮȮȮ      ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮ                         7Ȯ 
ȮȮȮȮȮ     ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮȮȮȮȮ /0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0              ľĬƞĺĵĔŇĨ 
0.4776ȮȮȮȮȮȮȮȮȮ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢĮĶŇĠĠŅŏŀĔȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                     Ȯ1Ȯ 
0.4676ȮȮȮȮȮȮȮȮ ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮ           7ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ            ȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /0 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/               ľĬƞĺĵĔŇĨ 
0.4676Ȯĺ,ėĦ,676 ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      ȮȮȮȮȮȮȮȮȮȮȮȮȮ   /0  
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   Ȯ/0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0              ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭħŋļġňĬŇıĬīƢ Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             -  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/               ľĬƞĺĵĔŇĨ 
0.4676Ȯ              ħŋļġňĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ȯ        
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ    ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ /0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0              ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          ĸĚĪŃŏĭňĵĬŏıŊŗŀŒĝƟĭĶŇĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          ĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          ĽŀĭħŋļġňĬŇıĬīƢȮ 
                  Ȯ                                           ȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ          ȮȮ-ȮȮȮȮȮȮ 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮȮ52 ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮȮ52 
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4. ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 
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