
 

 
 

ėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

ĕŀĚĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ 

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 

 

 

 

ĺĶńĠĠŅȮȮȮĽŋĕŐĽĬ 

ȮȮĽŇĶĺŇĝĠƢȮȮȮħŜŅĶĚĶńĔļƢ 

 

 

 

őėĶĚĔŅĶĬňŘŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶĮĶŇĠĠŅĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 

ȮĮƖĔŅĶĻŉĔļŅȮ2563 



 

ėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

ĕŀĚĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ 

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 

 

 

 

 

 

ĺĶńĠĠŅȮȮȮĽŋĕŐĽĬ 

ȮȮĽŇĶĺŇĝĠƢȮȮȮħŜŅĶĚĶńĔļƢ 

 

 

 

 

 

őėĶĚĔŅĶĬňŘŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶĮĶŇĠĠŅĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 

ȮĮƖĔŅĶĻŉĔļŅȮ2563 



 

ľńĺĕƟŀőėĶĚĔŅĶ ėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ

ĕŀĚĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 

őħĵ   ĬŅĚĽŅĺĺĶńĠĠŅȮȮĽŋĕŐĽĬ 

   ĬŅĵĽŇĶĺŇĠĝƢȮȮħŜŅĶĚĶńĔļƢ 

ĶŃħńĭĔŅĶĻŉĔļŅ  ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ 

   ėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 

ĮƖĔŅĶĻŉĔļŅ  2563 

 

ȮȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ

ĽĺĬĽŋĬńĬĪŅŀĬŋĴńĨŇŒľƟőėĶĚĔŅĶĻŉĔļŅĬňŘŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶĮĶŇĠĠŅĺŇĪĵŅĻŅĽĨĶ

ĭńĦĤŇĨ 

                                        .......................................................................... 

(įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĥŅĸŇĻŅȮŏĬňĵĴĴĦň' 

ľńĺľĬƟŅĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ 

 

ėĦŃĔĶĶĴĔŅĶĽŀĭőėĶĚĔŅĶ 

................................................................            ĮĶŃīŅĬĔĶĶĴĔŅĶ 

(ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮĻŇĺıńĬīŋƢȮĝŌŀŇĬĪĶƢ' 

..............................................................             ĔĶĶĴĔŅĶ 

(ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ĝńĵĻĶňȮīŅĶŅĽĺńĽħŇśıŇıńĥĬƢ' 

...............................................................             ĔĶĶĴĔŅĶ 

(įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮĻĶňĽŋĺĶĶĦȮŏĔļĴĽĺńĽħŇś'  



 

 

ĔŇĨĨŇĔĶĶĴĮĶŃĔŅĻ 

ĚŅĬĺŇěńĵŏĶŊŗŀĚȮȮŴėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ
ĕŀĚȮȮĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅŵ
ĽŜŅŏĶŖěœħƟŏĬŊŗŀĚěŅĔĭŋėėĸľĸŅĵŕĪƞŅĬȮœħƟŒľƟėĺŅĴĝƞĺĵŏľĸŊŀŒľƟĕƟŀĴŌĸȮėŜŅĮĶŉĔļŅŐĬŃĬŜŅȮĽĬńĭĽĬŋĬȮėĺŅĴ
ėŇħŏľŖĬŐĸŃĔŜŅĸńĚŒěȮĪŅĚįŌƟěńħĪŜŅĨƟŀĚĕŀĔĶŅĭĕŀĭıĶŃėŋĦľĬƞĺĵĚŅĬŐĸŃĭŋėėĸħńĚĬňŘȮ 

ĕŀĕŀĭıĶŃėŋĦĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĝńĵĻĶňȮīŅĶŅĽĺńĽħŇśıŇıńĥĬƢȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅįŌƟĞŉŘĚŒľƟ
ėŜŅŐĬŃĬŜŅȮŒľƟėŜŅĮĶŉĔļŅĨĶĺěŐĔƟœĕĕƟŀĭĔıĶƞŀĚȮĪńŘĚĽĬńĭĽĬŋĬȮįĸńĔħńĬȮŐĸŃĝƞĺĵŏľĸŊŀŒĬĪŋĔŕħƟŅĬȮ
ĚŅĬĺŇěńĵĬňŘŏĽĶŖěĽĴĭŌĶĦƢȮėĦŃįŌƟěńħĪŜŅĕŀĔĶŅĭĕŀĭıĶėŋĦŏĮƦĬŀĵƞŅĚĽŌĚ 

ĕŀĕŀĭıĶŃėŋĦĶŀĚĻŅĽĨĶŅěŅĶĵƢȮĻŇĺıńĬīŋƢȮĝŌŀŇĬĪĶƢȮĮĶŃīŅĬĔĶĶĴĔŅĶĽŀĭȮŀŅěŅĶĵƢĽŅĕŅĺŇĝŅ
ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĭƟŀĴĪŋĔĪƞŅĬȮįŌƟĞŉŘĚŒľƟėŜŅŐĬŃĬŜŅŐĸŃėŜŅĮĶŉĔļŅȮĽĬńĭĽĬŋĬȮĝƞĺĵŏľĸŊŀŒĬħƟŅĬĨƞŅĚŕ 

ĕŀĕŀĭėŋĦŏıŊŗŀĬŕȮĬńĔĻŉĔļŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴȮĶľńĽȮ4.ȮĪŋĔėĬĪňŗœħƟŒľƟėĺŅĴĝƞĺĵŏľĸŊŀ
ŐĸŃŏĮƦĬĔŜŅĸńĚŒěŒľƟŀĵƞŅĚħňŏĽĴŀĴŅ 

ľŅĔĴňĕƟŀįŇħıĸŅħĮĶŃĔŅĶŒħėĦŃįŌƟĺŇěńĵĨƟŀĚĕŀŀĳńĵŏĮƦĬŀĵƞŅĚĵŇŗĚŒĬėĺŅĴĭĔıĶƞŀĚŐĸŃľĺńĚĺƞŅ
ĔŅĶĻŉĔļŅėĶńŘĚĬňŘěŃĴňĮĶŃőĵĝĬƢĔńĭįŌƟŀƞŅĬœĴƞĴŅĔĔŖĬƟŀĵĽŜŅľĶńĭľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĨĸŀħěĬįŌƟĪňŗĽĬŒě
ĪńŗĺœĮ 

 

 

 

 

ėĦŃįŌƟěńħĪŜŅ 

ĨŋĸŅėĴȮ0341 

 

 



 

 

ľńĺĕƟŀőėĶĚĔŅĶ ȮȮȮȮȮȮȮėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĕŀĚĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 
őħĵ  ȮȮȮȮȮȮȮĬŅĚĽŅĺĺĶńĠĠŅȮȮĽŋĕŐĽĬ 
  ȮȮȮȮȮȮȮĬŅĵĽŇĶĺŇĠĝƢȮȮħŜŅĶĚĶńĔļƢ 
ĶŃħńĭĔŅĶĻŉĔļŅ ȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ 
  ȮȮȮȮȮȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 
ĮƖĔŅĶĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0341 

 

ĭĪėńħĵƞŀ 

 ĔŅĶĺŇěńĵėĶńŘĚĬňŘŏĮƦĬĔŅĶĻŉĔļŅĨƟŀĚĔŅĶŒĬĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅĶŃħńĭėĺŅĴ
ĨƟŀĚĔŅĶŒĬĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĕŀĚ
ĭŋėĸŅĔĶĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŐĸŃŏıŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃħńĭėĺŅĴĨƟŀĚĔŅĶ
ěńħĔŅĶĕĵŃĴŌĸİŀĵŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĕŀĚĭŋėĸŅĔĶ
ĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸħŜŅŏĬŇĬĔŅĶĻŉĔļŅ őħĵŒĝƟŐĭĭĽŀĭĩŅĴŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸěŅĔ
ĔĸŋƞĴĨńĺŀĵƞŅĚĭŋėĸŅĔĶĳŅĵŒĬĴľŅĸńĵŏĮƦĬěŜŅĬĺĬȮ340 ėĬ 

     įĸĔŅĶĻŉĔļŅıĭĺƞŅĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĴňĶŃħńĭ ėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ
ĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸœħƟŐĔƞȮĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵȮĔŅĶĶĺĭĶĺĴĕĵŃĴŌĸİŀĵŐĸŃĔŅĶ
ŐĮĶĶŌĮĕĵŃĴŌĸİŀĵŒĬĶŃħńĭĴŅĔĪňŗĽŋħȮ&ὼӶ= 4.33 , S.D. = 0.45) ŐĸŃŏĴŊŗŀıŇěŅĶĦŅ ėĺŅĴĨƟŀĚĔŅĶŐĨƞĸŃ
ħƟŅĬıĭĺƞŅȮħƟŅĬĪňŗĴňėƞŅŏĜĸňŗĵĴŅĔĪňŗĽŋħėŊŀȮħƟŅĬĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵȮ&ὼӶ= 4.40 , S.D. = 0.51) 
ĶŀĚĸĚĴŅėŊŀħƟŅĬĔŅĶŏĔŖĭĶĺĴĶĺĴĕĵŃĴŌĸİŀĵȮ&ὼӶ= 4.34 , S.D. = 0.52) ŐĸŃħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸ
İŀĵȮ&ὼӶ= 4.26 , S.D. = 0.53) 2) ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĶŃħńĭ ėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ
ĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸĕŀĚĭŋėĸŅĔĶıĭĺƞŅȮėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚ
ĭŋėĸŅĔĶŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬ
ıĸńĚĚŅĬĝňĺĴĺĸ œĴƞŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽŜŅėńĠĪňŗĶŃħńĭȮ0.01 ĬńŘĬėŊŀėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸ
İŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮĕŀĚĬńĔĻŉĔļŅ
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ĭĪĬŜŅ 
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ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 
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1,1ĨńĺŐĮĶėĺĭėŋĴȮœħƟŐĔƞȮŏĬŊŘŀŒĬŐĭĭĽŀĭĩŅĴ 

4.ĕŀĭŏĕĨħƟŅĬŏĺĸŅ 

ȮȮȮ ȮȮĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵėĶńŘĚĬňŘĴňĶŃĵŃŏĺĸŅĻŉĔļŅĨńŘĚŐĨƞĺńĬĪňŗȮ/.ȮĔŋĴĳŅıńĬīƢȮȮŏħŊŀĬı,Ļ,2563Ȯ

ěĬĩŉĚĺńĬĪňŗȮ03ȮŏħŊŀĬĨŋĸŅėĴȮı,Ļ,2563Ȯ 

5.ĕŀĭŏĕĨŏĝŇĚıŊŘĬĪňŗ 

    ȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 

ĮĶŃőĵĝĬƢĪňŗėŅħĺƞŅěŃœħƟĶńĭěŅĔĔŅĶĺŇěńĵ 

&1'ȮĪĶŅĭĸńĔļĦŃėĺŅĴĨƟŀĚĔŅĶĕŀĚĭŋėĸŅĔĶŒĬĔŅĶŏĸŊŀĔĬŜŅĕĵŃœĮŒĝƟĮĶŃőĵĝĬƢ 

&2'ȮĽŅĴŅĶĩĬŜŅįĸĔŅĶĻŉĔļŅœĮŒĝƟĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶŒĝƟıĸńĚĚŅĬĪħŐĪĬěŅĔĕĵŃĴŌĸ
İŀĵĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĨƞŀœĮ 

&3'ȮŐĬĺĪŅĚĔŅĶŒĝƟıĸńĚĚŅĬĪħŐĪĬĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶŒĬľŅĺŇĪĵŅĸńĵĶŅĝ
ĳńĢĽĺĬĽŋĬńĬĪŅ 

&2'ȮįŌƟĨŀĭŐĭĭĽŀĭĩŅĴĶŌƟĽŉĔĽĬŒěŒĬŏĶŊŗŀĚȮĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬ
ĝňĺĴĺĸ 

&5'ȮĕƟŀĴŌĸĕĵŅĵįĸĽŌƞėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵŏıŊŗŀŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĪħŐĪĬ
ĳŅĵŒĬėĦŃŀŊŗĬŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 
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ŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵ 

 ĚŅĬĺŇěńĵŏĶŊŗŀĚȮėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸĕŀĚ

ĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ Ĵň

ŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵħńĚĨŅĶŅĚĪňŗȮ/,/ 

ĨŅĶŅĚĪňŗȮ1.1 ŐįĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵ 

ĕńŘĬĨŀĬĔŅĶĻŉĔļŅ 
Ĕ,ı, 

2563 

Ĵň,ė, 

2563 

ŏĴ,ĵ. 

2563 

ı,ė, 

2563 

ĴŇ,ĵ, 

2563 

Ĕ,ė, 

2563 

Ľ,ė, 

2563 

Ĕ,ĵ  Ĩ,ė. 

0341ȮȮ0341 

1.ĻŉĔļŅľńĺĕƟŀ
őėĶĚĔŅĶĺŇěńĵ 

 
      

 

2.ĺŅĚŐįĬħŜŅŏĬŇĬĚŅĬȮ         

3.ĻŉĔļŅıŊŘĬĪňŗĪŜŅĔŅĶȮ
ĺŇěńĵĻŉĔļŅ 

 
      

 

4.ĽĶƟŅĚŐĭĭĽŀĭĩŅĴ
ŐĸŃŐĭĭĪħĽŀĭ 

5.ŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸ 

 

  
 

   

 

6.ĺŇŏėĶŅŃľƢĕƟŀĴŌĸ         

7.ĽĶŋĮįĸĔŅĶĺŇěńĵ         

8.ĬŜŅŏĽĬŀĺŇěńĵ         

9.ěńħĪŜŅĶŅĵĚŅĬĺŇěńĵ
ĜĭńĭĽĴĭŌĶĦƢ 

 
      

 

 

 

 

 



 

 

ĭĪĪňŗȮ0 

ĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚ 

ĔŅĶĻŉĔļŅȮŴŏĶŊŗŀĚėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸĕŀĚ

ĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅŵ 

ȮįŌƟĻŉĔļŅœħƟĪŜŅĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸŏĬŊŘŀľŅȮŐĬĺėŇħȮĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃįĸĔŅĶĺŇěńĵĨƞŅĚŕĴŅ

ĮĶŃĔŀĭŏıŊŗŀŏĮƦĬģŅĬĕƟŀĴŌĸŒĬĔŅĶĻŉĔļŅĺŇěńĵŏıŊŗŀŒľƟĴňėĺŅĴĽŀħėĸƟŀĚĔńĭĺńĨĩŋĮĶŃĽĚėƢĔŅĶĻŉĔļŅőħĵ

ŐĵĔŏĮƦĬľńĺĕƟŀĨƞŅĚŕěŅĔŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚħńĚĨƞŀœĮĬňŘ 

  &/'ȮėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĕĵŃĴŌĸİŀĵ 

  &0'ȮĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ 

  &1'ȮŐĬĺĪŅĚĔŅĶěńħĔŅĶĕĵŃŏĔňŗĵĺĔńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 

  &2'ȮıĸńĚĚŅĬĝňĺĴĺĸ 

  &3'ȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

ėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĕĵŃĴŌĸİŀĵ 

 /,ėĺŅĴľĴŅĵĕŀĚĕĵŃĴŌĸİŀĵ 

 ĴňįŌƟŒľƟėĺŅĴľĴŅĵĕŀĚĕĵŃĴŌĸİŀĵŐĨĔĨƞŅĚĔńĬħńĚĬňŘȮıĶŃĶŅĝĭńĠĠńĨŇĽƞĚŏĽĶŇĴŐĸŃĶńĔļŅėŋĦĳŅı

ĽŇŗĚŐĺħĸƟŀĴȮı,ĻȮ0313ȮŒľƟėŜŅěŜŅĔńħėĺŅĴĕŀĚėŜŅĺƞŅȮŴĕŀĚŏĽňĵŵȮľĴŅĵėĺŅĴĺƞŅȮĕĵŃĴŌĸİŀĵĽŇŗĚĮġŇĔŌĸȮ

ĬŘŜŅŏĽňĵȮŀŅĔŅĻŏĽňĵȮĴĸĽŅĶľĶŊŀĺńĨĩŋŀńĬĨĶŅĵŀŊŗĬŒħȮĞŉŗĚĩŌĔȮĮĸƞŀĵĪŇŘĚľĶŊŀĴňĪňŗĴŅěŅĔŐľĸƞĚĔŜŅŏĬŇħĴĸıŇļ

ĶĺĴĪńŘĚĔŅĔĨŃĔŀĬľĶŊŀĽŇŗĚĨĔėƟŅĚěŅĔĽŇŗĚŏľĸƞŅĬńŘĬĪňŗŀĵŌƞŒĬĽĳŅıȮĕŀĚŐĕŖĚȮĕŀĚŏľĸĺľĶŊŀĔƠŅĞȮŒĬĪŅĚ

ĺŇĝŅĔŅĶěŃŒĝƟėŜŅĺƞŅȮŴĕĵŃĴŌĸİŀĵŵȮĞŉŗĚľĴŅĵĩŉĚȮĭĶĶħŅĽŇŗĚĕŀĚĪňŗœĴƞȮĨƟŀĚĔŅĶŒĝƟŐĸƟĺĞŉŗĚĽƞĺĬŒľĠƞěŃŏĮƦĬ

ĕŀĚŐĕŖĚěŃŏĬƞŅŏĮƘƧŀĵľĶŊŀœĴƞĔŖĨŅĴĶĺĴĨĸŀħĩŉĚȮŏĩƟŅȮĞŅĔĽńĨĺƢȮĴŌĸĽńĨĺƢȮİŋƙĬȮĸŃŀŀĚȮŐĸŃŏĻļĺńĽħŋĪňŗĪŇŘĚ

ŐĸƟĺěŅĔĭƟŅĬŏĶŊŀĬȮĪňŗıńĔŀŅĻńĵĽĩŅĬĪňŗĨƞŅĚŕȮĶĺĴĩŉĚĽĩŅĬĪňŗĽŅīŅĶĦŃȮĨĸŅħŐĸŃȮőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮ

ĵĔŏĺƟĬȮŀŋěěŅĶŃȮŐĸŃĮƤĽĽŅĺŃĞŉŗĚŏĮƦĬĽŇŗĚĮġŇĔŌĸȮĺŇīňěńħŏĔŖĭŐĸŃĔŜŅěńħŐĨĔĨƞŅĚœĮěŅĔȮĺŇīňĔŅĶěńħĔŅĶĕĵŃ

ĴŌĸİŀĵȮĮƤěěŋĭńĬĺŇĪĵŅĔŅĶĔƟŅĺľĬƟŅĮĶŃĝŅĔĶŏıŇŗĴŀĵƞŅĚĶĺħŏĶŖĺȮŀńĨĶŅĔŅĶŒĝƟĪňŗħŇĬŏıŇŗĴĕŉŘĬȮŏıŊŗŀįĸŇĨ

ŏėĶŊŗŀĚŀŋĮőĳėȮĭĶŇőĳėȮŀŅľŅĶȮĪňŗŀĵŌƞŀŅĻńĵŏĮƦĬŏľĨŋŒľƟŏĻļĽŇŗĚŏľĸŊŀŒĝƟĴňĮĶŇĴŅĦĴŅĔĕŉŘĬȮĔƞŀŒľƟŏĔŇħȮĮƤĠľŅ

ĕŀĚĕĵŃĴŌĸİŀĵ 
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ıĶŃĶŅĝĭńĠĠńĨŇĔŅĶĽŅīŅĶĦŃĽŋĕȮ&0313'ȮŒľƟėĺŅĴľĴŅĵėŜŅĺƞŅŴĴŌĸİŀĵȮœĺƟĺƞŅȮŏĻļĔĶŃħŅļȮ

ŏĻļįƟŅȮŏĻļŀŅľŅĶȮŏĻļĽŇĬėƟŅȮĩŋĚıĸŅĽĨŇĔȮĳŅĝĬŃĪňŗŒĽƞŀŅľŅĶȮŏĩƟŅȮĴŌĸĽńĨĺƢľĶŊŀĞŅĔĽńĨĺƢȮĶĺĴĨĸŀħĩŉĚ

ĽŇŗĚȮŀŊŗĬŒħĪňŗŏĔŖĭĔĺŅħěŅĔĩĬĬȮĨĸŅħȮĪňŗŏĸňŘĵĚĽńĨĺƢȮľĶŊŀĪňŗŀŊŗĬŵ 

ıńĥĬƢȮĽŋěŅĬĚȮ&2541) ĔĸƞŅĺĺƞŅȮŴĕĵŃĴŌĸİŀĵȮľĴŅĵĩŉĚȮĽŇŗĚĨƞŅĚŕĪňŗŏĶŅœĴƞĨƟŀĚĔŅĶĪňŗŏĮƦĬĕŀĚŐĕŖĚȮ

ľĶŊŀȮĕŀĚŀƞŀĬĪňŗĴňėĺŅĴĝŊŘĬȮœħƟŐĔƞȮŏĻļįƟŅȮŏĻļĔĶŃħŅļȮŏĻļĽŇĬėƟŅȮĕňŘŏĩƟŅȮĴŌĸĽńĨĺƢŐĸŃĞŅĔĽńĨĺƢĶĺĴĨĸŀħ

ĩŉĚĺńĨĩŋȮŀŊŗĬŒħĞŉŗĚŏĔŖĭĔĺŅħěŅĔĨĸŅħȮĩĬĬȮĪňŗŏĸňŘĵĚĽńĨĺƢȮľĶŊŀŀŊŗĬŕŵ 

ĽŜŅĬńĔĚŅĬĬőĵĭŅĵŐĸŃŐįĬĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ&2548) ŒľƟėĺŅĴľĴŅĵœĺƟĺƞŅȮ

ŴĕĵŃĴŌĸİŀĵȮľĴŅĵĩŉĚȮĽŇŗĚŏľĸŊŀŒĝƟŐĸŃĽŇŗĚĮĢŇĔŌĸĪňŗŀĵŌƞŒĬĶŌĮĕŀĚŐĕŖĚȮĞŉŗĚŏĔŇħěŅĔĔŇěĔĶĶĴĕŀĚĴĬŋļĵƢŐĸŃ

ĽńĨĺƢȮĪńŘĚěŅĔĔŅĶĭĶŇőĳėȮĔŅĶįĸŇĨȮĔŅĶĕńĭĩƞŅĵȮĔŅĶħŜŅĸĚĝňĺŇĨŐĸŃŀŊŗĬŕŵ 

ĔĶĴėĺĭėŋĴıŇļȮ&2545) ŒľƟėĺŅĴľĴŅĵĕŀĚĕĵŃĴŌĸİŀĵĺƞŅȮľĴŅĵĩŉĚȮŴŏĻļĔĶŃħŅļȮŏĻļįƟŅȮ

ŏĻļȮŀŅľŅĶȮŏĻļĽŇĬėƟŅȮŏĻļĺńĨĩŋȮĩŋĚıĸŅĽĨŇĔȮĳŅĝĬŃĪňŗŒĽƞŀŅľŅĶȮŏĩƟŅȮĴŌĸĽńĨĺƢȮľĶŊŀĽŇŗĚŀŊŗĬŒħĪňŗŏĔŖĭĔĺŅħ

ěŅĔĩĬĬȮĨĸŅħȮĪňŗŏĸňŘĵĚĽńĨĺƢȮľĶŊŀĪňŗŀŊŗĬȮŐĸŃľĴŅĵėĺŅĴĶĺĴĩŉĚĴŌĸİŀĵĪňŗĨŇħŏĝŊŘŀȮĴŌĸİŀĵĪňŗŏĮƦĬıŇļȮľĶŊŀ

ŀńĬĨĶŅĵěŅĔȮĝŋĴĝĬľĶŊŀėĶńĺŏĶŊŀĬȮĵĔŏĺƟĬĺńĽħŋĪňŗœĴƞŒĝƟŐĸƟĺĕŀĚőĶĚĚŅĬĞŉŗĚĴňĸńĔļĦŃŐĸŃėŋĦĽĴĭńĨŇĪňŗĔŜŅ

ľĴħœĺƟĨŅĴȮĔġľĴŅĵĺƞŅħƟĺĵőĶĚĚŅĬŵ 

0,ĮĶŃŏĳĪĕŀĚĕĵŃĴŌĸİŀĵ 

ĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴľĶŊŀŐĬĺėŇħŏĔňŗĵĺĔńĭĕĵŃĽŅĴŅĶĩŐĭƞĚŀŀĔœħƟľĸŅĵĮĶŃŏĳĪĨŅĴŏĔĦĤƢȮ
ĪňŗŒĝƟŐĭƞĚȮŏĝƞĬȮĕĵŃŏĮƖĵĔĔńĭĕĵŃŐľƟĚȮľĶŊŀĕĵŃĪňŗĽŅĴŅĶĩĬŅĔĸńĭĴŅŒĝƟœħƟŀňĔĔńĭĕĵŃĪňŗĨƟŀĚĽƞĚĔŜŅěńħȮŏĮƦĬ
ĨƟĬȮŒĬĪňŗĬňŘĕŀŐĭƞĚĮĶŃŏĳĪĕĵŃŀŀĔŏĮƦĬȮ2ȮĮĶŃŏĳĪȮ&ĔĶĴėĺĭėŋĴĴĸıŇļ, 0320'ȮœħƟŐĔƞ 

0,/ȮĕĵŃĪńŗĺœĮȮ&general waste) œĴƞĺƞŅěŃŏĮƦĬĕĵŃĪňŗŏĔŇħěŅĔĔŅĶĔƞŀĽĶƟŅĚĩĬĬľĬĪŅĚȮľĶŊŀȮ
ĕĵŃĽŜŅĬńĔĚŅĬĔŖěńħŏĮƦĬŐľĸƞĚĕŀĚĔŅĶŏĔŇħĕĵŃĝĬŇħĪńŗĺœĮȮŏĝƞĬȮĕĵŃĪňŗŏĔŇħěŅĔĔŅĶĔƞŀĽĶƟŅĚœĴƞĺƞŅěŃŏĮƦĬȮ
ĔĶŃŏĭŊŘŀĚȮŏĻļŀŇģĔĶĺħȮĪĶŅĵŏĻļĮŌĬȮľŇĬȮĞŉŗĚĕĵŃĮĶŃŏĳĪĬňŘœĴƞŏĔŇħĔŅĶĵƞŀĵĽĸŅĵŐĸŃœĴƞŏĬƞŅŏľĴŖĬőħĵ
ĔŅĶȮĔŜŅěńħĕĵŃĪńŗĺœĮĬńŘĬėĺĶėńħŐĵĔĕĵŃĪňŗĽŅĴŅĶĩĬŜŅĴŅŒĝƟŒľĴƞœħƟĔƞŀĬĔŅĶĽƞĚĔŜŅěńħĨƞŀœĮ 

0,0ȮĕĵŃŀŇĬĪĶňĵƢȮ&organic waste) ĽƞĺĬŒľĠƞěŃŏĮƦĬĕĵŃĪňŗŏĔŇħěŅĔėĶńĺŏĶŊŀĬȮĶƟŅĬŀŅľŅĶőĶĚȮ
ŀŅľŅĶȮĨĸŅħĽħȮŐĸŃĔŅĶŏĔļĨĶĔĶĶĴȮŀńĬœħƟŐĔƞȮŏĻļŀŅľŅĶȮĞŅĔĽńĨĺƢĴŌĸĽńĨĺƢĞŉŗĚĕĵŃĮĶŃŏĳĪĬňŘěŃŏĮƦĬ
ĝĬŇħȮĪňŗĵƞŀĵĽĸŅĵŐĸŃŏĬƞŅŏĮƘƧŀĵœħƟĚƞŅĵŏĬŊŗŀĚěŅĔŏĮƦĬĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢĪňŗĴňėĺŅĴĝŊŘĬėƞŀĬĕƟŅĚĽŌĚ
ĮĶŃĔŀĭĔńĭĕĵŃȮĮĶŃŏĳĪĬňŘėƞŀĬĕƟŅĚĴňĔĸŇŗĬŏľĴŖĬȮħńĚĬńŘĬȮŒĬĔŅĶĔŜŅěńħĕĵŃėĺĶıŇěŅĶĦŅĩŉĚėĺŅĴŏĮƦĬœĮ
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œħƟĔƞŀĬŏıŊŗŀĮƚŀĚĔńĬȮĮƤĠľŅĔŅĶŏĔŇħĔŅĶŏĬƞŅŏĽňĵőħĵĕŅħĶŃĭĭĔŅĶěńħĔŅĶĪňŗŏľĴŅŃĽĴȮŏĝƞĬȮŒĝƟŒĬĔŅĶĪŜŅ
ĮŋƜĵľĴńĔȮľĶŊŀĪŜŅĬŘŜŅľĴńĔȮĝňĺĳŅıȮŏĮƦĬĨƟĬ 

0,1ȮĕĵŃŀŋĨĽŅľĔĶĶĴȮ&industrial waste) ŏĔŇħěŅĔĶŃĭĺĬĔŅĶȮľĶŊŀĕńŘĬĨŀĬĔŅĶįĸŇĨĕŀĚȮ
őĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĞŉŗĚĮĶŃŏĳĪĕŀĚĕĵŃĔŖěŃŐĨĔĨƞŅĚĔńĬŒĬĮĶŃŏĳĪĕŀĚŀŋĨĽŅľĔĶĶĴĬńŘĬŕȮŐĸŃĕĵŃȮ
ĮĶŃŏĳĪĬňŘŀŅěŏĮƦĬĽŅĶŀŇĬĪĶňĵƢĪňŗŏĬƞŅŏĮƘƧŀĵľĶŊŀĝŇŘĬĽƞĺĬĮĶŃĔŀĭĕŀĚĵŅĬĵĬĨƢĔŖœħƟœĴƞĺƞŅěŃŏĮƦĬȮĵŅĚȮ
ŐĭĨŏĨŀĶňŗȮŏĻļœĕĴńĬȮĞŉŗĚŒĬĔŅĶĔŜŅěńħįŌƟĮĶŃĔŀĭĔŅĶėĺĶıŇěŅĶĦŅľĶŊŀŒľƟėĺŅĴĽŜŅėńĠŒĬĔŅĶėńħŐĵĔ
ĮĶŃŏĳĪĕĵŃĝŇŘĬĽƞĺĬĪňŗĵńĚĽŅĴŅĶĩĬŜŅĔĸńĭĴŅŒĝƟŒľĴƞœħƟőħĵŏĮƦĬŀňĔŐĬĺĪŅĚľĬŉŗĚŒĬĔŅĶĸħĮĶŇĴŅĦĕĵŃœħƟ 

2.4 ĕĵŃĨŇħŏĝŊŘŀŐĸŃĕĵŃŀńĬĨĶŅĵȮ&hazardous waste) ĞŉŗĚĽƞĺĬŒľĠƞĬńŘĬěŃŏĔŇħěŅĔȮ
ĽĩŅĬıĵŅĭŅĸĕĵŃĮĶŃŏĳĪĬňŘěŃĨƟŀĚŒĝƟĔĶĶĴĺŇīňŒĬĔŅĶĪŜŅĸŅĵŏĮƦĬıŇŏĻļŀńĬœħƟŐĔƞȮĺńĽħŋĪňŗįƞŅĬĔŅĶŒĝƟŒĬȮ
őĶĚıĵŅĭŅĸőħĵĔŅĶĔŜŅěńħĕĵŃĨŇħŏĝŊŘŀěŅĔŐľĸƞĚħńĚĔĸƞŅĺěŃĪŜŅĸŅĵőħĵĔŅĶŏįŅŒĬŏĨŅŏįŅĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıȮŒĝƟŀŋĦľĳŌĴŇĪňŗĽŌĚĔĺƞŅĔŅĶĔŜŅěńħĕĵŃĪńŗĺœĮȮĽƞĺĬĕĵŃŀńĬĨĶŅĵŀŊŗĬŕĬńŘĬŀŅěıĭœħƟŒĬĽĩŅĬĪňŗ
ĪńŗĺŕœĮœĴƞĺƞŅěŃŏĮƦĬȮŐĭĨŏĨŀĶňŗĔĶŃĮƜŀĚĽňıĸŅĽĨŇĔȮĲƕĸƢĴĩƞŅĵĶŌĮȮĩƞŅĬœĲĜŅĵȮĞŉŗĚĕĵŃĮĶŃŏĳĪĬňŘľŅĔĕŅħ
ėĺŅĴĶŃĴńħĶŃĺńĚŒĬĔŅĶȮŒĝƟĮĶŃĔŀĭĔńĭĕŅħĔŅĶĪŇŘĚľĶŊŀĔŜŅěńħĪňŗĩŌĔĨƟŀĚŀŅěĽƞĚįĸĨƞŀĪńŘĚĴĬŋļĵƢŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴŒĬĪŅĚĸĭœħƟ 

1,ȮĮƤĠľŅĪňŗŏĔŇħěŅĔěŅĔĕĵŃĴŌĸİŀĵȮ 

ĮƤĠľŅĪňŗŏĔŇħĕŉŘĬěŅĔĕĵŃŏĮƦĬĮƤĠľŅĪňŗĽƞĚįĸĔĶŃĪĭŒľƟĔńĭĝŋĴĝĬĨńŘĚŐĨƞŀħňĨěĬĩŉĚĮƤěěŋĭńĬĪńŘĚȮ

ĝŋĴĝĬĕĬŅħŒľĠƞȮĕĬŅħĔĸŅĚȮŐĸŃĕĬŅħŏĸŖĔȮŐĸƟĺŐĨƞĽĳŅıĮƤĠľŅŐĸŃįĸĔĶŃĪĭĕŀĚŐĨƞĸŃĝŋĴĝĬȮĪńŘĚĬňŘȮ

ĮƤĠľŅĪňŗŏĔŇħĕŉŘĬŀĵŌƞĔńĭĽĳŅıĪńŗĺœĮĕŀĚĝŋĴĝĬŐĸŃĺŇīňĔŅĶěńħĔŅĶĕŀĚĝŋĴĝĬŏŀĚȮĞŉŗĚŒĬŐĨƞĸŃĝŋĴĝĬĔŖœĴƞœħƟ

ĬŇŗĚȮĬŀĬŒěȮľĶŊŀœĴƞĨĶŃľĬńĔĔńĭĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮěŃŏľŖĬœħƟĺƞŅľĬƞĺĵĚŅĬĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚ

ŒľƟȮėĺŅĴĽŜŅėńĠŐĸŃıĵŅĵŅĴľŅĪŅĚŐĔƟœĕĮƤĠľŅȮĞŉŗĚľŅĔœĴƞĴňĔŅĶŏĔŖĭľĶŊŀĕĬĩƞŅĵŐĸŃĔŜŅěńħĕĵŃŀĵƞŅĚ

ĩŌĔĨƟŀĚȮŏľĴŅŃĽĴŐĸƟĺěŃĔƞŀŒľƟŏĔŇħĮƤĠľŅĨƞŅĚŕĨƞŀĝŋĴĝĬȮőħĵĽŅŏľĨŋľĸńĔĪňŗĪŜŅŒľƟŏĔŇħĮƤĠľŅĕĵŃĴńĔŏĔŇħ

ěŅĔėĺŅĴĴńĔĚƞŅĵȮĔŅĶĕŅħėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĕŀĚĮĶŃĝŅĝĬȮŐĸŃĕŅħěŇĨĽŜŅĬŉĔŒĬĔŅĶŀĬŋĶńĔļƢ

ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃȮĽŇŗĚŐĺħĸƟŀĴȮ&ŏĔļĴȮěńĬĪĶƢŐĔƟĺŐĸŃėĦŃ, 0320'ȮĞŉŗĚěŃŏľŖĬœħƟěŅĔĔŅĶĪŇŘĚĕĵŃ

ĸĚĨŅĴıŊŘĬľĶŊŀŐľĸƞĚĬŘŜŅőħĵœĴƞȮĪŇŘĚĸĚŒĬĩńĚĶŀĚĶńĭĪňŗěńħœĺƟŒľƟŐĸŃőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴĭŅĚŐľƞĚĸńĔĸŀĭĬŜŅ

ĽŇŗĚĮĢŇĔŌĸœĮĪŇŘĚĨŅĴĪňŗĺƞŅĚŏĮĸƞŅȮĔŅĶįĸŇĨľĶŊŀŒĝƟĽŇŗĚĕŀĚĴŅĔŏĔŇĬėĺŅĴěŜŅŏĮƦĬȮŏĝƞĬȮĔŅĶįĸŇĨĽŇĬėƟŅĪňŗĴň

ĔĶŃħŅļľĶŊŀıĸŅĽĨŇĔľŋƟĴľĸŅĵĝńŘĬȮŐĸŃȮĔŅĶĞŊŘŀĽŇĬėƟŅőħĵľƞŀŐĵĔľĶŊŀŒĽƞĩŋĚıĸŅĽĨŇĔľĸŅĵĩŋĚĪŜŅŒľƟĴň

ĕĵŃĮĶŇĴŅĦĴŅĔȮ 
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ĔŅĶŏĔŖĭľĶŊŀĪŜŅĸŅĵľĶŊŀȮĬŜŅĕĵŃœĮŒĝƟĮĶŃőĵĝĬƢœĴƞĴňĮĶŃĽŇĪīŇĳŅıȮěŉĚĴňĕĵŃĨĔėƟŅĚĔŀĚ
ľĴńĔľĴĴŐĸŃĽƞĚĔĸŇŗĬŏľĴŖĬœĮĪńŗĺĭĶŇŏĺĦěĬȮĔƞŀĮƤĠľŅĴĸıŇļĨƞŀĽŇŗĚŐĺħĸƟŀĴȮ&ĺŇīĺńĥĬƢȮĽĺŅĻĶňŐĸŃėĦŃ, 
0326'ȮœħƟĵĔĨńĺŀĵƞŅĚĮƤĠľŅĪňŗŏĔŇħěŅĔĕĵŃĞŉŗĚȮĽƞĚįĸȮĨƞŀėŋĦĳŅıĝňĺŇĨŒĬľĸŅĵŕȮħƟŅĬœĴƞĺƞŅěŃĔƞŀŒľƟŏĔŇħ
ĴĸıŇļĨƞŀĽŇŗĚŐĺħĸƟŀĴȮ&pollution) ĞŉŗĚĪŜŅŒľƟȮĽŇŗĚŐĺħĸƟŀĴĨƞŅĚŕȮĕŀĚĝŋĴĝĬŏĔŇħĴĸıŇļȮŏĝƞĬȮĬŘŜŅŏĽňĵȮ
ŀŅĔŅĻŏĽňĵȮĔŅĶĮĬŏĮƘƨŀĬĕŀĚħŇĬľĶŊŀŏĮƦĬŐľĸƞĚȮŏıŅŃıńĬīŋƢĕŀĚŏĝŊŘŀőĶėŐĸŃŐĴĸĚĨƞŅĚȮŕȮ&breeding 
places) ĞŉŗĚĕĵŃŀŅěĴňŏĝŊŘŀĪňŗĪŜŅŒľƟŏĔŇħőĶėĨƞŅĚŕœħƟĩƟŅȮľŅĔĴňĔŅĶĔŜŅěńħĪňŗœĴƞĩŌĔĨƟŀĚȮőħĵěŃĽƞĚįĸŒľƟŏĮƦĬ
ŐľĸƞĚŏıŅŃıńĬīŋƢĕŀĚŐĴĸĚĺńĬȮľĬŌȮĞŉŗĚŏĮƦĬıŅľŃĬŜŅőĶėȮľĶŊŀȮŐĴƟĔĶŃĪńŗĚĽƞĚįĸŒľƟŏĔŇħįĸŏĽňĵĨƞŀĽŋĕĳŅı
ĕŀĚĮĶŃĝŅĝĬĪňŗŀŅĻńĵŀĵŌƞŒĬĭĶŇŏĺĦĪňŗœĴƞĩŌĔ 

ĽŋĕĸńĔļĦŃȮ&health risk) őħĵŏĜıŅŃĝŋĴĝĬĪňŗĕŅħĔŅĶěńħĔŅĶŒĬħƟŅĬĔŅĶĔŜŅěńħĕĵŃĪňŗħňľĶŊŀĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıĪňŗĩŌĔĨƟŀĚĨŅĴľĸńĔȮĺŇĝŅĔŅĶľĶŊŀľĸńĔŏĔĦĤƢĔŅĶĽŋĕŅĳŇĭŅĸȮĞŉŗĚįĸĔĶŃĪĭěŃĪŜŅŒľƟįŌƟĪňŗıńĔ
ŀŅĻńĵŀĵŌƞŒĬĭĶŇŏĺĦħńĚĔĸƞŅĺŏĽňŗĵĚĨƞŀĔŅĶȮŏĮƦĬőĶėĨƞŅĚŕœħƟĚƞŅĵœĴƞĺƞŅěŃŏĮƦĬőĶėĪŅĚŏħŇĬŀŅľŅĶȮŐĸŃįĸĪňŗ
ŏĔŇħěŅĔĔŅĶĽŌĠŏĽňĵĪŅĚŏĻĶļģĔŇěȮ&economic loss) ĞŉŗĚĝŋĴĝĬěŃĨƟŀĚŏĽňĵėƞŅŒĝƟěƞŅĵĽŜŅľĶńĭĔŅĶĔŜŅěńħ
ĕĵŃŏĮƦĬĮĶŃěŜŅĪŋĔŏħŊŀĬȮŐĸŃĩƟŅľŅĔĴňȮĔŅĶĔŜŅěńħœĴƞĩŌĔĨƟŀĚĔŖĵƞŀĴĽƞĚįĸĔĶŃĪĭŏĮƦĬĸŌĔőĞƞľĶŊŀŏĮƦĬĺńĢ
ěńĔĶĪňŗŏĮƦĬįĸĴŅěŅĔĔŅĶĕŅħĔŅĶěńħĔŅĶĪňŗĴňȮĮĶŃĽŇĪīŇĳŅıȮĞŉŗĚěŃŏľŖĬœħƟĺƞŅįĸĔĶŃĪĭħńĚĔĸƞŅĺĕƟŅĚĨƟĬœĴƞ
ŏıňĵĚŐĨƞĪŜŅŒľƟŏĔŇħĮƤĠľŅĪŅĚħƟŅĬėŋĦĳŅıĝňĺŇĨȮėĺŅĴŏĮƦĬŀĵŌƞŏĪƞŅĬńŘĬȮĵńĚĽƞĚįĸĔĶŃĪĭŏĮƦĬĺĚĔĺƟŅĚ
őħĵŏĜıŅŃĸńĔļĦŃĪŅĚĔŅĵĳŅıœĴƞĺƞŅěŃŏĮƦĬĔŅĶĪŜŅŒľƟȮĕŅħėĺŅĴĽĚƞŅȮ&aesthetics) ĞŉŗĚŏľŖĬœħƟěŅĔĔŅĶ
ŏĔŖĭĕĬĕĵŃĪňŗœĴƞŏĮƦĬĶŃĭĭŐĸŃĵńĚĕŅħĮĶŃĽŇĪīŇĳŅıȮľĶŊŀŐĴƟŐĨƞĮƤĠľŅĪňŗĪŋĔėĬŀŅěĴŀĚĕƟŅĴȮĬńŗĬĔŖėŊŀ
ĔŅĶĔƞŀŒľƟŏĔŇħŀŋĭńĨŇŏľĨŋȮ&accident Risk) ěŅĔĕĵŃĪňŗĔŀĚĪŇŘĚœĺƟĞŉŗĚȮŀŅěĴňĪńŘĚŏĻļĔĶŃħŅļĪňŗĨŇħœĲľĶŊŀȮ
ĽŅĶıŇļȮĽŅĶĮĬŏĮƘƨŀĬȮőħĵŏĜıŅŃėĬŏĔŖĭĕŀĚŏĔƞŅŀŅěœħƟĶńĭĽŅĶıŇļŏĕƟŅĽŌƞȮĶƞŅĚĔŅĵȮĪńŘĚĪŅĚĔŅĶĽŌħħĴȮľĶŊŀ
ĔŅĶĽńĴįńĽĪňŗŀŅěĞŉĴŏĕŅĽŌƞįŇĺľĬńĚœħƟȮĞŉŗĚľŅĔĕŅħėĺŅĴĶŃĴńħĶŃĺńĚĔŖěŃĽƞĚįĸȮĨƞŀĝňĺŇĨŐĸŃįĸĔĶŃĪĭĪŅĚ
ĽŋĕĳŅıĪňŗĨŅĴĴŅœħƟ 

2,ȮŐľĸƞĚĪňŗĴŅĕŀĚĕĵŃĴŌĸİŀĵ 

ȮŐľĸƞĚĪňŗĴŅĕŀĚĕĵŃĪňŗĽŜŅėńĠěŃŏľŖĬœħƟěŅĔĭƟŅĬıńĔŀŅĻńĵȮ&residential waste) ĞŉŗĚŏĮƦĬĕĵŃȮ
ĮĶŃŏĳĪŏĻļŀŅľŅĶŐĸŃŏĻļĺńĽħŋŏľĸŊŀŒĝƟĨƞŅĚŕȮĶĺĴĩŉĚŀŅěıĭĕĵŃŀńĬĨĶŅĵœħƟŏĝƞĬĔńĬœĴƞĺƞŅěŃŏĮƦĬ
ľĸŀħœĲȮŏĻļŐĔƟĺĩƞŅĬœĲĜŅĵȮŏĮƦĬĨƟĬȮŐĸŃŒĬĽƞĺĬĕŀĚŐľĸƞĚĪňŗĴŅĕŀĚĕĵŃěŅĔīŋĶĔŇěĔŅĶėƟŅȮ
&commercial waste) ĔŖȮŏĝƞĬŏħňĵĺĔńĬĞŉŗĚĴňėĺŅĴŏĮƦĬœĮœħƟĪňŗĮĶŃŏĳĪĕĵŃěŅĔĭƟŅĬŏĶŊŀĬěŃıĭœħƟŒĬ
ĽƞĺĬĕŀĚĳŅėīŋĶĔŇěĔŅĶėƟŅȮŐĸŃȮĕĵŃěŅĔĔŅĶıńĔįƞŀĬľĵƞŀĵŒěȮ&recreational wastes) ĔŖĴňĸńĔļĦŃĪňŗ
ėĸƟŅĵėĸŉĚľĶŊŀėŅĭŏĔňŗĵĺĔńĭĮĶŃŏĳĪȮĕĵŃĪňŗĴŅěŅĔȮ0ȮŐľĸƞĚħńĚĔĸƞŅĺĕƟŅĚĨƟĬœħƟŏĝƞĬĔńĬȮħńĚĬńŘĬĔŅĶěńħ
ĮĶŃŏĳĪĩŉĚŐľĸƞĚĪňŗĴŅĕŀĚĕĵŃĬńŘĬĴňȮěŋħĴŋƞĚľĴŅĵŏıŊŗŀŒľƟĪĶŅĭĩŉĚĝĬŇħĕĵŃĪňŗŏĔŇħěŅĔŐľĸƞĚĨƞŅĚŕȮŏĪƞŅĬńŘĬ
ĞŉŗĚľŅĔĴŀĚŀĵƞŅĚĸŃŏŀňĵħĸŉĔĞŉŘĚŐĸƟĺěŃȮıĭĺƞŅĶƟŀĵĸŃĕŀĚĮĶŇĴŅĦĕĵŃĪňŗıĭĴŅĔĪňŗĽŋħěŅĔŐľĸƞĚĨƞŅĚŕȮěŃ
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ĴňŏıňĵĚœĴƞĔňŗĮĶŃŏĳĪŏĪƞŅĬńŘĬȮŐĨƞőħĵĪńŗĺœĮȮŐĸƟĺĕĵŃĮĶŃŏĳĪĨƞŅĚŕȮŀŅěěŃŏĔŇħœħƟĪŋĔĽĩŅĬĪňŗĞŉŗĚŒĬĽƞĺĬ
ĕŀĚĕĵŃěŅĔőĶĚıĵŅĭŅĸȮ&hospital waste) ĔŖȮŏĮƦĬŀňĔĮĶŃŏĳĪľĬŉŗĚĪňŗĴňĸńĔļĦŃŐĨĔĨƞŅĚĔńĬĨĶĚĝĬŇħ
ĕĵŃĪňŗŏĮƦĬĮĶŃŏĳĪĕĵŃĨŇħŏĝŊŘŀŐĸŃĕĵŃŀńĬĨĶŅĵȮŐĨƞĴŇŀŅěȮĔĸƞŅĺœħƟĺƞŅěŃœĴƞıĭĕĵŃĨŇħŏĝŊŘŀěŅĔŐľĸƞĚ
ĨƞŅĚŕȮĔŖľŅœĴƞȮŏĬŊŗŀĚěŅĔĕĵŃĨŇħŏĝŊŘŀŀŅěıĭœħƟěŅĔĽĩŅĬĪňŗȮĪńŗĺŕȮœĮŐĨƞĶƟŀĵĸŃĕŀĚĮĶŇĴŅĦĕĵŃĨŇħŏĝŊŘŀ
ŀŅěěŃĴňĽńħĽƞĺĬĪňŗĬƟŀĵĔĺƞŅŏĪƞŅĬńŘĬŏŀĚȮŐĨƞĴŇœħƟľĴŅĵėĺŅĴěŃœĴƞȮıĭĕĵŃĨŇħŏĝŊŘŀŏĸĵĪňŗıĭœħƟ
ĬŀĔŏľĬŊŀěŅĔőĶĚıĵŅĭŅĸľĶŊŀŐľĸƞĚėĸŇĬŇĔĨƞŅĚŕȮŏĮƦĬĨƟĬȮĽƞĺĬĮĶŃŏĳĪĕŀĚȮĕĵŃěŅĔĔŅĶŏĔļĨĶȮ
&agriculture wastes) ĽƞĺĬŒľĠƞŐĸƟĺěŃŏĮƦĬĕĵŃĮĶŃŏĳĪĴŌĸĽńĨĺƢĨƞŅĚŕȮĺńĝıŊĝȮŐĸŃȮĕĵŃŀńĬĨĶŅĵȮœħƟŐĔƞȮ
ĽŅĶŏėĴňĨƞŅĚŕȮĞŉŗĚĕĵŃŏľĸƞŅĬňŘľŅĔĕŅħĔŅĶĔŜŅěńħĪňŗĩŌĔĨƟŀĚĔŖěŃĽƞĚįĸĨƞŀĪńŘĚŏĔļĨĶĔĶȮőħĵĨĶĚĶĺĴĩŉĚ
ĽĳŅıŐĺħĸƟŀĴĨƞŅĚŕȮŏĮƦĬĨƟĬȮ&īĺńĝĝńĵȮĻŋĳħŇļģƢ, 2552) 

ħńĚĬńŘĬĽŅĴŅĶĩĽĶŋĮĮĶŃŏĳĪĕŀĚĕĵŃőħĵěŜŅŐĬĔĨŅĴĸńĔļĦŃĔŇěĔĶĶĴĕŀĚȮŐľĸƞĚĔŜŅŏĬŇħĕĵŃȮ
ŀńĬœħƟŐĔƞĕĵŃěŅĔĝŋĴĝĬȮ&community waste) ŏĝƞĬȮĕĵŃěŅĔĪňŗıńĔŀŅĻńĵȮĵƞŅĬīŋĶĔŇěȮıŅĦŇĝĵĔĶĶĴȮ
ĽĩŅĬĪňŗȮĶŅĝĔŅĶȮĽĩŅĬĪňŗĽŅīŅĶĦŃȮŏĮƦĬĨƟĬȮĕĵŃěŅĔŀŋĨĽŅľĔĶĶĴȮ&industrial waste) ŐĸŃĕĵŃěŅĔ
ĔŅĶȮŏĔļĨĶĔĶĶĴȮ&agricultural waste) ŐĸŃěŜŅŐĬĔĨŅĴĸńĔļĦŃėĺŅĴŏĮƦĬŀńĬĨĶŅĵĨƞŀĝňĺŇĨȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴœĴƞȮĺƞŅěŃŏĮƦĬȮĕĵŃĪńŗĺœĮȮ&general waste) ŐĸŃĕŀĚŏĽňĵŀńĬĨĶŅĵȮ&hazardous waste) 
ŐĸŃĵńĚĽŅĴŅĶĩȮěŜŅŐĬĔĨŅĴĸńĔļĦŃĽĴĭńĨŇĕŀĚĕĵŃȮŏĝƞĬȮĕĵŃŐľƟĚȮĕĵŃŏĮƖĵĔȮĕĵŃĪňŗŏįŅœħƟĕĵŃĪňŗŏįŅ
œľĴƟœĴƞœħƟȮŏĮƦĬĨƟĬȮ&īĺńĝĝńĵȮĻŋĳħŇļģƢ, 2552) 

5. ĮƤěěńĵĪňŗĴňŀŇĪīŇıĸĨƞŀĮĶŇĴŅĦĔŅĶŏĔŇħĕĵŃŐĸŃĸńĔļĦŃĕŀĚĕĵŃĴŌĸİŀĵ 

ȮŒĬŀħňĨĬńŘĬĔŅĶĪŇŘĚĕĵŃŏĔĸŊŗŀĬĔĸŅħĪńŗĺœĮőħĵœĴƞĴňĔŅĶěńħĔŅĶŒħŕȮĵńĚœĴƞĔƞŀŒľƟŏĔŇħĮƤĠľŅĨƞŀȮ
ĽŇŗĚŐĺħĸƟŀĴŏĪƞŅŒħĬńĔŏıĶŅŃěŜŅĬĺĬĮĶŃĝŅĔĶĵńĚĴňœĴƞĴŅĔȮŐĸŃĔŅĶıńĥĬŅĮĶŃŏĪĻĵńĚŀĵŌƞŒĬŀńĨĶŅĪňŗœĴƞĽŌĚ
ĬńĔȮěŉĚĴňĮĶŇĴŅĦĕĵŃėƞŀĬĕƟŅĚĬƟŀĵĶĺĴĪńŘĚĵńĚĴňĪňŗħŇĬĺƞŅĚŏĮĸƞŅĴŅĔıŀĪňŗěŃĶŀĚĶńĭĔŅĶĔŜŅěńħĕĵŃĪňŗŏĔŇħĕŉŘĬ
œħƟȮ&ŀħŇĻńĔħƢȮĪŀĚœĕƞĴŋĔĨƢŐĸŃėĦŃȮ, 2546) ŐĨƞŒĬĮƤěěŋĭńĬĕĵŃĬńĭĺńĬěŃŏıŇŗĴěŜŅĬĺĬĴŅĔĕŉŘĬĨŅĴěŜŅĬĺĬȮ
ĮĶŃĝŅĔĶŐĸŃĔŅĶıńĥĬŅĪŅĚŏĪėőĬőĸĵňĪŜŅŒľƟĴňĮĶŇĴŅĦĕĵŃŏĔŇħĕŉŘĬŏĮƦĬěŜŅĬĺĬĴŅĔȮĬŀĔěŅĔĬňŘĕĵŃĪňŗ
ĩŌĔȮįĸŇĨĕŉŘĬŒĬĶŃĵŃľĸńĚŕȮěŃĴňĽƞĺĬĮĶŃĔŀĭĕŀĚĺńĽħŋĪňŗĔŜŅěńħœħƟĵŅĔĴŅĔĕŉŘĬȮŏĝƞĬȮıĸŅĽĨŇĔȮőĲĴȮĶĺĴĪńŘĚ
ĽŅĶŏėĴňȮĪňŗŒĝƟŒĬĔŅĶįĸŇĨĽŇŗĚĕŀĚĨƞŅĚŕȮ&ŀŅĦńĨŇȮĨƠŃĮƕĬĨŅ, 2553) ħńĚĬńŘĬľŅĔĵńĚœĴƞĴňĶŃĭĭĔŅĶěńħĔŅĶĪňŗ
ŏľĴŅŃĽĴĵƞŀĴȮěŃĨƟŀĚŏĔŇħĮƤĠľŅėĺŅĴĽĔĮĶĔŀĵƞŅĚŐĬƞĬŀĬȮĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴľĶŊŀŐĬĺėŇħ
ŏĔňŗĵĺĔńĭĮƤěěńĵĪňŗĴňŀŇĪīŇıĸȮĨƞŀĮĶŇĴŅĦĔŅĶŏĔŇħŐĸŃĸńĔļĦŃĕŀĚĕĵŃĪňŗŏĔŇħěŅĔĔŅĶħŜŅĶĚĝňĺŇĨıĭĺƞŅĕŉŘĬŀĵŌƞ
ĔńĭĮƤěěńĵĨƞŅĚŕȮœĴƞĺƞŅěŃŏĮƦĬȮħƟŅĬĪňŗĨńŘĚĳŌĴŇĻŅĽĨĶƢķħŌĔŅĸȮĶŅĵœħƟőėĶĚĽĶƟŅĚĕŀĚėĶŀĭėĶńĺŀŋĮĬŇĽńĵŒĬĔŅĶ
ĞŊŘŀĽŇĬėƟŅȮıķĨŇĔĶĶĴŒĬĔŅĶȮĭĶŇőĳėŀŅľŅĶȮĶŌĮŐĭĭĔŅĶħŜŅĶĚĝňĺŇĨŐĸŃĔġľĴŅĵĕƟŀĭńĚėńĭőħĵȮĺŇīĺńĥĬƢȮ
ĽĺŅĻĶňŐĸŃėĦŃȮ&2548) œħƟĻŉĔļŅȮĮƤěěńĵĪňŗĴňŀŇĪīŇıĸĨƞŀĮĶŇĴŅĦĔŅĶŏĔŇħŐĸŃĸńĔļĦŃĕŀĚĕĵŃőħĵ
ĽŅĴŅĶĩěŜŅŐĬĔĮƤěěńĵĪňŗĴňŀŇĪīŇıĸœħƟȮħńĚĨƞŀœĮĬňŘ 
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&1' ĽĩŅĬĪňŗĨńŘĚȮĕŀĚŐľĸƞĚĔŜŅŏĬŇħĕĵŃĪňŗĴňĔŅĶėĴĬŅėĴĕĬĽƞĚĽŃħĺĔȮĴňėĺŅĴŏěĶŇĠȮĽŃħĺĔĽĭŅĵ
ŒĬĔŅĶĞŊŘŀĽŇĬėƟŅȮĞŉŗĚĪŜŅŒľƟĮĶŇĴŅĦŐĸŃĸńĔļĦŃĕŀĚĕĵŃĪňŗŏĔŇħĕŉŘĬĴňėĺŅĴŐĨĔĨƞŅĚĔńĬœĮĨŅĴȮĮĶŃŏĳĪĕŀĚ
ĽĩŅĬĪňŗȮĞŉŗĚıŇěŅĶĦŅœħƟěŅĔĔŅĶėĴĬŅėĴȮőħĵĩƟŅĔŅĶėĴĬŅėĴĕĬĽƞĚĽŃħĺĔĔŖěŃĽƞĚįĸŒľƟȮĮĶŇĴŅĦĕĵŃ
ŏıŇŗĴĴŅĔĨŅĴėĺŅĴŏěĶŇĠĬńŘĬŕȮŐĸŃŒĬĪŅĚĨĶĚĔńĬĕƟŅĴĩƟŅľŅĔĔŅĶėĴĬŅėĴœĴƞĽŃħĺĔĔŖěŃĪŜŅŒľƟĴňȮ
ĮĶŇĴŅĦĕĵŃĪňŗŏĔŇħĕŉŘĬĬńŘĬĬƟŀĵȮŏĝƞĬĔńĬ 

&2'ȮķħŌĔŅĸŏĮƦĬĽƞĺĬľĬŉŗĚĪňŗĽƞĚįĸŒľƟŏĔŇħĮĶŃŏĳĪľĶŊŀĮĶŇĴŅĦĕĵŃĪňŗŐĨĔĨƞŅĚĔńĬőħĵıŇěŅĶĦŅ
ěŅĔķħŌĔŅĸįĸœĴƟĔŖěŃĴňĮĶŇĴŅĦŏĮĸŊŀĔįĸœĴƟĴŅĔĔĺƞŅĮĔĨŇ 

&1'ȮĶŅĵœħƟŐĸŃőėĶĚĽĶƟŅĚĕŀĚėĶŀĭėĶńĺėĶŀĭėĶńĺĕĬŅħŒľĠƞĴňĶŅĵœħƟĽŌĚĔŜŅĸńĚĔŅĶĞŊŘŀĵƞŀĴĴňȮ
ĴŅĔŐĸŃŏıŇŗĴĮĶŇĴŅĦĕĵŃœħƟĴŅĔȮŐĸŃľĸŅĔľĸŅĵĝĬŇħĵŇŗĚĕŉŘĬ 

&2'ȮŀŋĮĬŇĽńĵŒĬĔŅĶĞŊŘŀĽŇĬėƟŅŐĸŃıķĨŇĔĶĶĴŒĬĔŅĶĭĶŇőĳėĕŀĚŐĨƞĸŃĭŋėėĸĞŉŗĚŐĨĔĨƞŅĚĔńĬȮěŉĚĪŜŅ
ŒľƟĮĶŇĴŅĦŐĸŃĸńĔļĦŃĕŀĚĕĵŃĪňŗŏĔŇħĕŉŘĬěŃŐĮĶŏĮĸňŗĵĬœĮĔńĭĽŅĴńĠĽŜŅĬŉĔĕŀĚŐĨƞĸŃĭŋėėĸĬńŘĬŕȮĺƞŅěŃȮ
ŀĬŋĶńĔļƢĽŇŗĚŐĺħĸƟŀĴĴŅĔĬƟŀĵŏıňĵĚŒħȮĞŉŗĚŒĬĪňŗĬňŘœĴƞŏŀŅĨńĺĶŅĵœħƟĴŅŏĮƦĬĨńĺĝňŘĺńħ 

&3'ȮĔġľĴŅĵĕŀĭńĚėńĭĔŖŏĮƦĬŀňĔĮƤěěńĵľĬŉŗĚĪňŗĽƞĚįĸŒľƟŏĔŇħĮĶŇĴŅĦĕĵŃŐĸŃĸńĔļĦŃĕŀĚĕĵŃȮ
ŏĝƞĬĔńĬȮĞŉŗĚŏľŖĬœħƟěŅĔėƞŅīĶĶĴŏĬňĵĴĔŅĶěńħŏĔŖĭĕĵŃőħĵěŃėŇħĨŅĴĮĶŇĴŅĦĔŅĶŏĔŇħĕĵŃȮĨĸŀħěĬĔŅĶ
ĸĚőĪļȮįŌƟİƙŅİƘĬľĶŊŀŏĕƟĴĚĺħĔŅĶĪŇŘĚĕĵŃŒĬĸńĔļĦŃĪňŗŏĮƦĬŀńĬĨĶŅĵȮőħĵŏĕƟŅľĸńĔĔŅĶĕŀĚįŌƟĔƞŀĴĸıŇļŏĮƦĬ
įŌƟěƞŅĵȮŏĮƦĬĨƟĬ 

 4,ȮĳŅĝĬŃĶŀĚĶńĭĕĵŃĴŌĸİŀĵ 

ȮŒĬĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵŐĭĭėĶĭĺĚěĶěŜŅŏĮƦĬĨƟŀĚěńħŒľƟĴňĶŃĭĭĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵȮ

ĮĶŃŏĳĪĨƞŅĚŕȮĨŅĴŐĨƞĸńĔļĦŃŐĸŃŀĚėƢĮĶŃĔŀĭȮőħĵĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĬŜŅĔĸńĭœĮŒĝƟĮĶŃőĵĝĬƢŒľĴƞȮ

ĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶœħƟĨńŘĚŐĨƞŐľĸƞĚĔŜŅŏĬŇħȮőħĵěńħĺŅĚĳŅĝĬŃŒľƟŏľĴŅŃĽĴȮĨĸŀħěĬĺŅĚĶŃĭĭĔŅĶŏĔŖĭȮ

ĶĺĭĶĺĴĴŌĸİŀĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĽŀħėĸƟŀĚĔńĭĶŃĭĭĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵȮıĶƟŀĴĪńŘĚ

ıŇěŅĶĦŅȮėĺŅĴěŜŅŏĮƦĬĕŀĚĽĩŅĬňĕĬĩƞŅĵĕĵŃĴŌĸİŀĵŐĸŃĶŃĭĭĕĬĽƞĚĕĵŃĴŌĸİŀĵœĮĔŜŅěńħĨƞŀœĮ 

4,/ȮĩńĚĕĵŃȮŏıŊŗŀŒľƟĔŅĶěńħŏĔŖĭĶĺĭĶĺĴĕĵŃŏĮƦĬœĮŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃĸħĔŅĶĮĬŏĮƘƨŀĬȮ
ĕŀĚĕĵŃĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĬŜŅĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢŒľĴƞȮěŃĨƟŀĚĴňĔŅĶĨńŘĚěŋħĶĺĭĶĺĴĕĵŃŐĸŃŒľƟĴňĔŅĶȮ
ŐĭƞĚŐĵĔĮĶŃŏĳĪĕŀĚĩńĚĶŀĚĶńĭĕĵŃĨŅĴĽňĨƞŅĚŕőħĵĴňĩŋĚĭĶĶěŋĳŅĵŒĬĩŋĚȮŏıŊŗŀĽŃħĺĔŐĸŃœĴƞĨĔľĸƞĬľĶŊŀȮ
ŐıĶƞĔĶŃěŅĵȮħńĚĬňŘ 

4,/,/ȮĩńĚĕĵŃĽňŏĕňĵĺȮĽŜŅľĶńĭĶŀĚĶńĭĕĵŃĵƞŀĵĽĸŅĵœħƟėŊŀĶŀĚĶńĭĕĵŃĪňŗŏĬƞŅŏĽňĵŐĸŃĵƞŀĵȮĽĸŅĵ
œħƟŏĶŖĺȮĽŅĴŅĶĩĬŜŅĴŅľĴńĔĪŜŅĮŋƜĵœħƟȮŏĝƞĬȮįńĔįĸœĴƟŏĻļŀŅľŅĶŒĭœĴƟȮŏĮƦĬĨƟĬ 
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4,/,0ȮĩńĚĕĵŃĽňŏľĸŊŀĚȮĽŜŅľĶńĭĶŀĚĶńĭĕĵŃĶňœĞŏėŇĸȮėŊŀȮĶŀĚĶńĭĕĵŃĪňŗĽŅĴŅĶĩĬŜŅĴŅĶňœĞŏėŇĸȮľĶŊŀ
ĕŅĵœħƟȮŏĝƞĬȮŐĔƟĺĔĶŃħŅļȮıĸŅĽĨŇĔőĸľŃȮŏĮƦĬĨƟĬȮ 

4,/,1ȮĩńĚĕĵŃĽňŏĪŅİŅĽňĽƟĴȮĽŜŅľĶńĭĶŀĚĶńĭĕĵŃĴňıŇļȮĴňŀńĬĨĶŅĵĨƞŀĽŇŗĚĴňĝňĺŇĨŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ
ŏĝƞĬȮľĸŀħĲĸŌŀŀŏĶĽŏĞĬĨƢȮĕĺħĵŅȮĩƞŅĬœĲĜŅĵȮĔĶŃĮƜŀĚĽňĽŏĮĶĵƢĔĶŃĮƜŀĚĵŅȮęƞŅŐĴĸĚŐĸŃĳŅĝĬŃĭĶĶěŋ
ĽŅĶŀńĬĨĶŅĵĨƞŅĚȮŕ 

4,/,2ȮĩńĚĕĵŃĽňĲƚŅȮĽŜŅľĶńĭŏĔŖĭĕĵŃĪńŗĺœĮȮėŊŀȮĶŀĚĶńĭĕĵŃĵƞŀĵĽĸŅĵœĴƞœħƟœĴƞŏĮƦĬıŇļȮŐĸŃœĴƞȮ
ėŋƟĴėƞŅĔŅĶĶňœĞŏėŇĸȮŏĝƞĬȮıĸŅĽĨŇĔľƞŀĸŌĔŀĴȮĞŀĚĭŃľĴňŗĽŜŅŏĶŖěĶŌĮȮĩŋĚıĸŅĽĨŇĔȮőĲĴŐĸŃĲŀĸƢĵĪňŗŏĮƘƨŀĬ
ŀŅľŅĶȮ 

4,0ȮĩŋĚĕĵŃȮĽŜŅľĶńĭėńħŐĵĔĕĵŃŒĬėĶńĺŏĶŊŀĬȮŐĸŃěŃĨƟŀĚĴňĔŅĶėńħŐĵĔĶĺĭĶĺĴŒĽƞĩŋĚĕĵŃĨŅĴĽňȮ
ĨƞŅĚŕȮħńĚĬňŘ 

Ȯ4,0,/ȮĩŋĚĽňŏĕňĵĺȮĽŜŅľĶńĭĶĺĭĶĺĴĕĵŃĪňŗŏĬƞŅŏĽňĵȮŐĸŃĵƞŀĵĽĸŅĵœħƟŏĶŖĺȮĽŅĴŅĶĩĬŜŅĴŅľĴńĔĪŜŅ
ĮŋƜĵœħƟȮŏĝƞĬȮįńĔįĸœĴƟŏĻļŀŅľŅĶŒĭœĴƟȮŏĮƦĬĨƟĬȮ 

4,0,0ȮĩŋĚĽňŏľĸŊŀĚȮĽŜŅľĶńĭĶĺĭĶĺĴĕĵŃĪňŗĽŅĴŅĶĩĬŜŅĴŅĶňœĞŏėŇĸľĶŊŀĕŅĵȮœħƟŏĝƞĬȮŐĔƟĺȮĔĶŃħŅļȮ
ıĸŅĽĨŇĔȮőĸľŃȮŏĮƦĬĨƟĬ 

Ȯ4,0,1ȮĩŋĚĽňŐħĚȮĽŜŅľĶńĭĶĺĭĶĺĴĕĵŃĪňŗĴňŀńĬĨĶŅĵĨƞŀĽŇŗĚĴňĝňĺŇĨŐĸŃȮĽŇŗĚŐĺħĸƟŀĴȮŏĝƞĬȮľĸŀħȮ
ĲĸŌŀŀŏĶĽŏĞĬĨƢȮĕĺħĵŅȮĩƞŅĬœĲĜŅĵĔĶŃĮƜŀĚĽňĽŏĮĶĵƢȮĔĶŃĮƜŀĚĵŅęƞŅŐĴĸĚŐĸŃĳŅĝĬŃĭĶĶěŋĽŅĶ
ŀńĬĨĶŅĵȮĨƞŅĚŕȮ 

4,0,2ȮĩŋĚĽňĲƚŅȮĽŜŅľĶńĭĶĺĭĶĺĴĕĵŃĪňŗĵƞŀĵĽĸŅĵœĴƞœħƟœĴƞŏĮƦĬıŇļȮŐĸŃœĴƞėŋƟĴėƟŅĔŅĶĶňœĞŏėŇĸȮŏĝƞĬȮ
ıĸŅĽĨŇĔľƞŀĸŌĔŀĴȮĞŀĚĭŃľĴňŗĽŜŅŏĶŖěĶŌĮȮĩŋĚıĸŅĽĨŇĔȮőĲĴŐĸŃĲŀĸƢĵĪňŗŏĮƘƨŀĬŀŅľŅĶȮŏĮƦĬĨƟĬ 

4,1ȮěŋħĶĺĭĶĺĴĕĵŃĕĬŅħĵƞŀĴȮŏıŊŗŀĽŃħĺĔŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĮĶŃľĵńħȮěŉĚĨƟŀĚĴňĔŅĶĨńŘĚ
ěŋħȮĶĺĭĶĺĴĕĵŃĕŉŘĬőħĵěŋħĶĺĭĶĺĴĕĵŃěŃĔŜŅľĬħœĺƟĨŅĴĽĩŅĬĪňŗĨƞŅĚŕȮœħƟŐĔƞȮľĴŌƞĭƟŅĬȮőĶĚŀŅľŅĶȮőĶĚȮ
ĳŅıĵĬĨĶƢőħĵĴňĳŅĝĬŃĶŀĚĶńĭĨńŘĚœĺƟŏĮƦĬěŋħŕȮŏĝƞĬľĴŌƞĭƟŅĬěńħĽĶĶĔŜŅľĬħŒľƟěŋħĶĺĭĶĺĴȮ/ȮěŋħȮĨƞŀ
ěŜŅĬĺĬȮėĶńĺŏĶŊŀĬȮ3.Ȯů6.ȮľĸńĚėŅŏĶŊŀĬȮ&ĻŌĬĵƢĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĔŅĶĻŉĔļŅĕŀĬŐĔƞĬ, 034/' 

ĔŅĶĽĶƟŅĚŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶĕĵŃŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĬńŘĬľĸŅĵľĬƞĺĵĚŅĬȮľĸŅĵ
ŀĚėƢĔĶȮœħƟĻŉĔļŅŐĬĺĪŅĚĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮĞŉŗĚĔŅĶĺŅĚŐįĬěńħĔŅĶĕĵŃŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħĬńŘĬ
ěŃĨƟŀĚȮĸħĮĶŇĴŅĦĕĵŃȮ&reduce) ĪňŗěŃĨƟŀĚĽƞĚĔŜŅěńħŒľƟœħƟĴŅĔĪňŗĽŋħȮŐĸŃĽŅĴŅĶĩĬŜŅĴŅŒĝƟĮĶŃőĵĝĬƢœħƟ
ĪńŘĚŒĬĽƞĺĬĕŀĚȮĔŅĶŒĝƟĞŘŜŅȮ&reuse) ŐĸŃĔŅĶŐĮĶĶŌĮĔĸńĭĴŅŒĝƟŒľĴƞȮ&recycle) ĞŉŗĚěŃĔƞŀŒľƟŏĔŇħįĸıĸŀĵ
œħƟěŅĔĔŅĶĔŜŅěńħĕĵŃȮœĴƞĺƞŅěŃŏĮƦĬĔŅĶĪŜŅĮŋƜĵľĴńĔĔŅĶĪŜŅĕĵŃľŀĴȮ&ĬŘŜŅěŋĸŇĬĪĶňĵƢ'ȮĔŅĶĪŜŅĔƠŅĞĝňĺĳŅı 
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őħĵĔĶŃĪĶĺĚĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ&0331'ȮœħƟŒľƟŐĬĺĪŅĚŒĬĔŅĶĻŉĔļŅőħĵȮ

ıŇěŅĶĦŅœħƟěŅĔĔŅĶĸħĮĶŇĴŅĦĔŅĶįĸŇĨĴŌĸİŀĵȮ&reduce) ħƟĺĵĔŅĶĶĦĶĚėƢŒľƟĮĶŃĝŅĝĬŏĕƟŅĴŅĴňĽƞĺĬ

ĶƞĺĴȮőħĵěŃĨƟŀĚĸħĔŅĶĪŇŘĚĕĵŃľĶŊŀĭĶĶěŋĳńĦĤƢĨƞŅĚŕŒľƟĬƟŀĵĸĚȮŏĝƞĬȮĮƕƧĬőĨȮěŅĬȮŐĸŃĔĸƞŀĚŒĽƞŀŅľŅĶ

ŐĪĬĔŅĶŒĝƟȮĩŋĚıĸŅĽĨŇĔĶĺĴĩŉĚĔŅĶŒĝƟĽŇĬėƟŅĝĬŇħŏĨŇĴĨƞŅĚŕȮŏĝƞĬȮėĶňĴȮŀŅĭĬŘŜŅȮĬŘŜŅĵŅĸƟŅĚěŅĬȮŐĸŃĔŅĶ

ŏĸŊŀĔŒĝƟĽŇĬėƟŅĪňŗĴňȮĭĶĶěŋĳńĦĤƢľƞŀĬƟŀĵȮŏıŊŗŀĸħ 

ĔŅĶŒĝƟĺńĽħŋĵƞŀĵĽĸŅĵĵŅĔȮŏĝƞĬȮĔŅĶŒĝƟįƟŅŏĝŖħľĬƟŅŐĪĬĔŅĶŒĝƟĔĶŃħŅļĪŇĝĝŌĔŅĶȮĸħĮĶŇĴŅĦ

ĕĵŃőħĵĔŅĶŒĝƟĞŘŜŅȮ&reuse) őħĵĔŅĶŒĝƟĺńĽħŋĽŇŗĚĕŀĚĨƞŅĚŕȮŒľƟėŋƟĴėŅĪňŗĽŋħœĴƞĺƞŅěŃŏĮƦĬĔŅĶŒĝƟȮĔĶŃħŅļĪńŘĚȮ2Ȯ

ľĬƟŅĔŅĶĬŜŅĭĶĶěŋĳńĦĤƢĴŅŒĝƟĞŘŜŅȮŏĝƞĬȮĔŅĶĬŜŅĔĸƞŀĚĩŋĚĴŅŒĝƟĮĶŃőĵĝĬƢĞŘŜŅľĸŅĵėĶńŘĚŐĸŃĔŅĶĬŜŅĕĺħĬŘŜŅħŊŗĴ

ĪňŗľĴħŐĸƟĺĬŜŅĴŅŒĝƟŒĽƞĬŘŜŅħŊŗĴĔŅĶĬŜŅĕĺħŐĔƟĺĴŅĪŜŅŏĮƦĬŐěĔńĬħŀĔœĴƟĮĶŃĔŀĭĔńĭĔŅĶěńħĶŃĭĭĔŅĶĶň

œĞŏėŇĸȮ&recycle) őħĵȮĔŅĶėńħŐĵĔĮĶŃŏĳĪĕĵŃŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶŐĮĶĶŌĮŒĝƟŒľĴƞœħƟŐĸŃěńħĶŃĭĭŒľƟŏŀŊŘŀĨƞŀ

ĔŅĶĶĺĭĶĺĴĕĵŃŏıŊŗŀĬŜŅĔĸńĭĴŅŐĮĶĶŌĮŒľĴƞœĴƞĺƞŅěŃŏĮƦĬĔŅĶěńħĳŅĝĬŃŐĵĔĮĶŃŏĳĪĕĵŃĪňŗĝńħŏěĬŏĮƦĬ

ĴŅĨĶģŅĬŏħňĵĺĔńĬȮħńĚĪňŗȮĔĶŃĪĶĺĚĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ&2553) œħƟěńħĮĶŃŏĳĪĩńĚŐĨƞĸŃ

ĽňŒĬĔŅĶėńħŐĵĔĕĵŃȮŏĝƞĬȮĽňȮŏĕňĵĺĶŀĚĶńĭĕĵŃĪňŗŏĬƞŅŏĽňĵŐĸŃĵƞŀĵĽĸŅĵœħƟŏĶŖĺőħĵŏĜıŅŃŏĻļŀŅľŅĶȮĽƞĺĬ

ĽňŏľĸŊŀĚĶŀĚĶńĭȮĕĵŃĪňŗĽŅĴŅĶĩȮĬŜŅĴŅĶňœĞŏėŇĸȮĽňŏĪŅİŅĽňĽƟĴĶŀĚĶńĭĕĵŃĪňŗĴňŀńĬĨĶŅĵĨƞŀĽŇŗĚĴňĝňĺŇĨȮŐĸŃ

ĽŇŗĚŐĺħĸƟŀĴȮŏĝƞĬȮĳŅĝĬŃĭĶĶěŋĽŅĶȮŀńĬĨĶŅĵĨƞŅĚŕȮŐĸŃŒĬĽƞĺĬĕŀĚĽňĲƚŅĬńŘĬěŃĶŀĚĶńĭĕĵŃĵƞŀĵĽĸŅĵ

œĴƞœħƟĔŅĶěńħĔŅĶȮħńĚĔĸƞŅĺěŉĚŏĮƦĬĔŅĶĸħĔŅĶȮĮĬŏĮƘƨŀĬĕŀĚĕĵŃŏıŊŗŀĬŜŅĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢŒľĴƞœħƟȮ

ĮĶŃĔŀĭĔńĭĔŅĶĮĶŃĽŅĬĚŅĬĔńĭĶƟŅĬĶńĭĞŊŘŀĕŀĚŏĔƞŅȮŏıŊŗŀŒľƟĶŅėŅŏĻļĺńĽħŋŏľĸŊŀŒĝƟĪňŗŏľĴŅŃĽĴĨŅĴ

ŐľĸƞĚĔŜŅŏĬŇħȮĞŉŗĚŀŅěĴňĔŅĶěńħĨńŘĚĻŌĬĵƢĺńĽħŋĶňœĞŏėŇĸŏıŊŗŀĶŀĚĶńĭȮĮĶŇĴŅĦĕĵŃŒĬŐĨƞĸŃĺńĬĪńŘĚěŅĔŒĬőĶĚŏĶňĵĬȮ

ŐĸŃĝŋĴĝĬŒĔĸƟŏėňĵĚ 

ŐĬĺĪŅĚěńħĔŅĶĕĵŃĴŌĸİŀĵ 

ȮĔŜŅěńħĕĵŃĴŌĸİŀĵŀĵƞŅĚĩŌĔľĸńĔĺŇĝŅĔŅĶȮŏĝƞĬȮĔŅĶŏįŅŒĬŏĨŅŏįŅĕĵŃȮĔŅĶİƤĚĔĸĭŀĵƞŅĚĩŌĔ

ĽŋĕĸńĔļĦŃȮŐĸŃȮĔŅĶľĴńĔĪŜŅĮŋƜĵȮŏĮƦĬĨƟĬȮĞŉŗĚŐĨƞĸŃĺŇīňĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŒĬħƟŅĬĨƟĬĪŋĬĔŅĶħŜŅŏĬŇĬĚŅĬȮ

ėĺŅĴıĶƟŀĴĕŀĚŀĚėƢĔĶȮĮĶŇĴŅĦŐĸŃĮĶŃŏĳĪĕŀĚĕĵŃȮŏĮƦĬĨƟĬ 

1. ĔŅĶĸħĔŅĶŒĝƟȮ&Reduce) 

1ȮĮĢŇŏĽīľĶŊŀľĸňĔŏĸňŗĵĚĽŇŗĚĕŀĚľĶŊŀĭĶĶěŋĳńĦĤƢĪňŗěŃĽĶƟŅĚĮƤĠľŅĕĵŃȮ&Refuse) 

&1'ȮĮĢŇŏĽīĔŅĶŒĝƟĭĶĶěŋĳńĦĤƢĲŋƙĴŏĲƘŀĵȮĶĺĴĪńŘĚĕĵŃĪňŗŏĮƦĬĴĸıŇļĨƞŀĽŇŗĚŐĺħĸƟŀĴŀŅĪŇȮŏĝƞĬȮĔĸƞŀĚ

őĲĴȮĩŋĚıĸŅĽĨŇĔȮľĶŊŀĕĵŃĴňıŇļŀŊŗĬȮŕ 
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&2'ȮľĸňĔŏĸňŗĵĚĔŅĶŏĸŊŀĔĞŊŘŀĽŇĬėƟŅľĶŊŀįĸŇĨĳńĦĤƢĪňŗŒĝƟĭĶĶěŋĳńĦĤƢľƞŀľŋƟĴľĸŅĵĝńŘĬ 

&3'ȮľĸňĔŏĸňŗĵĚĔŅĶŏĸŊŀĔĞŊŘŀĽŇĬėƟŅĝĬŇħŒĝƟėĶńŘĚŏħňĵĺȮľĶŊŀįĸŇĨĳńĦĤƢĪňŗĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĨŗŜŅ 

&4'ȮœĴƞĽĬńĭĽĬŋĬĶƟŅĬėƟŅĪňŗĔńĔŏĔŖĭŐĸŃěŜŅľĬƞĺĵĽŇĬėƟŅĪňŗŒĝƟĭĶĶěŋĳńĦĤƢĲŋƙĴŏĲƘŀĵȮŐĸŃœĴƞĴňĶŃĭĭ
ŏĶňĵĔėŊĬĭĶĶěŋĳńĦĤƢŒĝƟŐĸƟĺ 

&5'ȮĔĶĦňĔŅĶŏĸŊŀĔĞŊŘŀįĸŇĨĳńĦĤƢĮĶŃěŜŅĭƟŅĬĪňŗŒĝƟŏĮƦĬĮĶŃěŜŅȮŏĝƞĬȮĽĭŌƞȮįĚĞńĔĲŀĔȮĬŘŜŅĵŅĸƟŅĚěŅĬȮ
ŒľƟŏĸŊŀĔĞŊŘŀįĸŇĨĳńĦĤƢĪňŗĴňĕĬŅħĭĶĶěŋŒľĠƞĔĺƞŅȮŏĬŊŗŀĚěŅĔŒĝƟĭĶĶěŋĳńĦĤƢĬƟŀĵĔĺƞŅŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭ
ľĬƞĺĵĬŘŜŅľĬńĔĕŀĚįĸŇĨĳńĦĤƢ 

&6'ȮĸħľĶŊŀĚħĔŅĶĭĶŇőĳėĪňŗĲŋƙĴŏĲƘŀĵȮőħĵŏĸŊŀĔŒĝƟĽŇĬėƟŅľĶŊŀįĸŇĨĳńĦĤƢŒľƟŏľĴŅŃĽĴĔńĭėĺŅĴ
ĨƟŀĚĔŅĶ 

2ȮŏĸŊŀĔŒĝƟĽŇĬėƟŅĪňŗĽŅĴŅĶĩĽƞĚėŊĬĭĶĶěŋĳńĦĤƢĽŌƞįŌƟįĸŇĨœħƟȮ&Return) 

&1'ȮŏĸŊŀĔĞŊŘŀĽŇĬėƟŅľĶŊŀŒĝƟįĸŇĨĳńĦĤƢĪňŗĴňĶŃĭĭĴńħěŜŅůȮėŊĬŏĚŇĬȮŏĝƞĬȮĕĺħŏėĶŊŗŀĚħŊŗĴĮĶŃŏĳĪĨƞŅĚŕ 

&2'ȮŏĸŊŀĔĞŊŘŀĽŇĬėƟŅľĶŊŀįĸŇĨĳńĦĤƢĪňŗĽŅĴŅĶĩĬŜŅĔĸńĭœĮĶňœĞŏėŇĸœħƟȮľĶŊŀĴňĽƞĺĬĮĶŃĔŀĭĕŀĚĺńĽħŋ 

ĶňœĞŏėŇĸȮŏĝƞĬȮĩŋĚĝƠŀĮĮƕƨĚȮőĮĽĔŅĶƢħ 

&3'ȮŏĸŊŀĔĞŊŘŀĽŇĬėƟŅľĶŊŀįĸŇĨĳńĦĤƢĪňŗįŌƟįĸŇĨŏĶňĵĔėŊĬĞŅĔĭĶĶěŋĳńĦĤƢȮľĸńĚěŅĔĔŅĶĭĶŇőĳė 

ĕŀĚĮĶŃĝŅĝĬ 

0,ȮĔŅĶŒĝƟĞŘŜŅȮ&Reuse) 

ĔŅĶŒĝƟĞŘŜŅŏĮƦĬľĬŉŗĚŒĬŐĬĺĪŅĚĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶĪňŗĴňŀĵŌƞŀĵƞŅĚĶŌƟėŋĦėƞŅĔŅĶŒĝƟĞŘŜŅŏĮƦĬ
ĔŅĶĪňŗŏĶŅĬŜŅĽŇŗĚĨƞŅĚŕȮĪňŗŒĝƟĚŅĬœĮŐĸƟĺŐĸŃĵńĚĽŅĴŅĶĩŒĝƟĚŅĬœħƟĔĸńĭĴŅŒĝƟŀňĔŏĮƦĬĔŅĶĸħĔŅĶŒĝƟĪĶńıĵŅĔĶ
ŒľĴƞĶĺĴĪńŘĚŏĮƦĬĔŅĶĸħĮĶŇĴŅĦĕĵŃĪňŗěŃŏĔŇħĕŉŘĬŀňĔħƟĺĵĨńĺŀĵƞŅĚĕŀĚĔŅĶŒĝƟĞŘŜŅȮħńĚĬňŘ 

&/'ȮŏĸŊŀĔĞŊŘŀľĶŊŀŒĝƟįĸŇĨĳńĦĤƢĪňŗŀŀĔŐĭĭĴŅŒľƟŒĝƟœħƟĴŅĔĔĺƞŅȮ/ȮėĶńŘĚȮŏĝƞĬȮŐĭĨŏĨŀĶňŗĮĶŃěŋœĲĲƚŅ 

&0'ȮĞƞŀĴŐĞĴŏėĶŊŗŀĚŒĝƟȮŐĸŃŀŋĮĔĶĦƢĨƞŅĚŕȮ&Repair) ŒľƟĽŅĴŅĶĩŒĝƟĮĶŃőĵĝĬƢĨƞŀœĮœħƟŀňĔ 

&1'ȮĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟȮŀŋĮĔĶĦƢĨƞŅĚŕȮŒľƟĽŅĴŅĶĩŒĝƟĚŅĬœħƟėĚĪĬŐĸŃĵŅĺĬŅĬĕŉŘĬ 

&2'ȮĬŜŅĭĶĶěŋĳńĦĤƢŐĸŃĺńĽħŋŏľĸŊŀŒĝƟŀŊŗĬŕȮĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢŒľĴƞȮŏĝƞĬȮĔŅĶŒĝƟĞŘŜŅĩŋĚıĸŅĽĨŇĔȮ
ĩŋĚįƟŅȮĩŋĚĔĶŃħŅļȮŐĸŃĔĸƞŀĚĔĶŃħŅļȮĔŅĶŒĝƟĞŘŜŅĕĺħĬŘŜŅħŊŗĴȮŏľĵŊŀĔĬĴȮŐĸŃĔĸƞŀĚŒĽƞĕĬĴ 

&3'ȮĵŊĴȮŏĝƞŅȮľĶŊŀŒĝƟĽŇŗĚĕŀĚľĶŊŀįĸŇĨĳńĦĤƢĪňŗŒĝƟĭƞŀĵėĶńŘĚĶƞĺĴĔńĬȮŏĝƞĬȮľĬńĚĽŊŀıŇĴıƢȮĺŅĶĽŅĶ 

&4'ȮĭĶŇěŅėľĶŊŀĕŅĵĽŇŗĚĕŀĚŏėĶŊŗŀĚŒĝƟĨƞŅĚŕȮŏĝƞĬȮľĬńĚĽŊŀȮŏĽŊŘŀįƟŅȮŏĲŀĶƢĬŇŏěŀĶƢŐĸŃŏėĶŊŗŀĚĴŊŀŒĝƟ 
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&5'ȮĬŜŅĽŇŗĚĕŀĚĴŅħńħŐĮĸĚŒľƟŒĝƟĮĶŃőĵĝĬƢœħƟŀňĔȮŏĝƞĬȮĔŅĶĬŜŅĵŅĚĶĩĵĬĨƢĴŅĪŜŅŏĔƟŅŀňŘȮĔŅĶĬŜŅĕĺħ
ıĸŅĽĨŇĔĴŅħńħŐĮĸĚŏĮƦĬĪňŗŒĽƞĕŀĚȮŐěĔńĬȮĔŅĶĬŜŅŏĻļįƟŅĴŅĪŜŅŏĮĸĬŀĬȮŏĮƦĬĨƟĬ 

&6'ȮŒĝƟĞŘŜŅĺńĽħŋĽŜŅĬńĔĚŅĬȮŏĝƞĬȮĔŅĶŒĝƟĔĶŃħŅļĪńŘĚĽŀĚľĬƟŅȮŏĮƦĬĨƟĬ 

1,ĔŅĶĶňœĞŏėŇĸȮ&Recycle) 

ĔŅĶĶňœĞŏėŇĸȮŏĮƦĬĔŅĶĬŜŅĺńĽħŋĨƞŅĚŕȮŀĵƞŅĚŏĝƞĬȮĔĶŃħŅļȮŐĔƟĺȮıĸŅĽĨŇĔȮŏľĸŖĔȮŀŃĸŌĴŇŏĬňĵĴȮłĸłȮ

ĴŅŐĮĶĶŌĮőħĵĔĶĶĴĺŇīňĨƞŅĚŕȮŏıŊŗŀĬŜŅĔĸńĭĴŅŒĝƟŒľĴƞȮĞŉŗĚĬŀĔěŅĔěŃŏĮƦĬĔŅĶĸħĮĶŇĴŅĦĕĵŃĴŌĸİŀĵŐĸƟĺȮ

ĵńĚŏĮƦĬĔŅĶĸħĔŅĶŒĝƟıĸńĚĚŅĬŐĸŃĸħĴĸıŇļĪňŗŏĔŇħĔńĭĽŇŗĚŐĺħĸƟŀĴȮĞŉŗĚŏĶŅĽŅĴŅĶĩĪŜŅœħƟőħĵ 

&/'ȮėńħŐĵĔĕĵŃĶňœĞŏėŇĸŐĨƞĸŃĮĶŃŏĳĪȮœħƟŐĔƞȮŐĔƟĺȮĔĶŃħŅļȮıĸŅĽĨŇĔȮőĸľŃ-ŀőĸľŃȮŏıŊŗŀŒľƟ
ĚƞŅĵĨƞŀĔŅĶĬŜŅœĮĶňœĞŏėŇĸ 

&0'ȮĬŜŅœĮĕŅĵ-ĭĶŇěŅė-ĬŜŅŏĕƟŅīĬŅėŅĶĕĵŃ-ĔŇěĔĶĶĴĕĵŃŐĸĔœĕƞȮŏıŊŗŀŏĕƟŅĽŌƞĺĚěĶĕŀĚĔŅĶĬŜŅ
ĔĸńĭœĮĶňœĞŏėŇĸ 

ŐĬĺĪŅĚĔŅĶěńħĔŅĶĕĵŃŏĔňŗĵĺĔńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 

ŐĬĺĪŅĚĔŅĶěńħĔŅĶĕĵŃŏĔňŗĵĺĔńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĴňħńĚĨƞŀœĮĬňŘ 

 &/'ȮŐĬŃĬŜŅĔŅĶĮĶŃĝŅĽńĴıńĬīƢĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵȮőħĵħŜŅŏĬŇĬĔŅĶěńħĔŅĶŀĭĶĴ

ĽĶƟŅĚėĺŅĴĶŌƟħƟŅĬĔŅĶėńħŐĵĔŒľƟŐĔƞȮıĬńĔĚŅĬŏĔŖĭĕĵŃȮŐĴƞĭƟŅĬȮĬńĔĻŉĔļŅŐĸŃĭŋėĸŅĔĶȮŐĨĔŐįƞĬıńĭŐĸŃ

ėŌƞĴŊŀĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĨŇħĭŀĶƢħŐĸŃőĮĽŏĨŀĶƢŏıŊŗŀŒľƟėĺŅĴĶŌƟ 

 &0'ȮŏĽĬŀŐĬŃĶŌĮŐĭĭĩńĚĕĵŃĕŀĚėĦŃĴňĬŘŜŅľĬńĔıŀĪňŗěŃĕĬĵƟŅĵœħƟĽŃħĺĔȮŐĴƟĺƞŅěŃ

ĭĶĶěŋĕĵŃŏĨŖĴĩńĚŏıňĵĚıŀĨƞŀĮĶŇĴŅĦĕĵŃŒĬŐĨƞĸŃĺńĬȮĶĺĴœĮĩŉĚĽňĽńĬĪňŗĴňėĺŅĴħŉĚħŌħĽĬŒěȮŏıŊŗŀŐĭƞĚ

ĮĶŃŏĳĪĕŀĚĕĵŃŐĨƞĸŃĮĶŃŏĳĪŒĬĔŅĶĪŇŘĚĨƟĬȮ&ĺŇıńĥĬƢȮĶŅĝőĽĳŅŐĸŃĺŇĻĶŋȮĽŇĬĸŊŀĬŅĴ,Ȯ0340'  

ıĸńĚĚŅĬĝňĺĴĺĸ 

ıĸńĚĚŅĬĝňĺĴĺĸȮ&Bio-energy) ľĴŅĵĩŉĚȮŴıĸńĚĚŅĬĪňŗœħƟěŅĔĝňĺĴĺĸĝĬŇħĨƞŅĚŕȮőħĵ

ĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮĝňĺĴĺĸœĮȮŏĮƦĬıĸńĚĚŅĬĶŌĮŐĭĭĨƞŅĚȮŕŵ 

ĝňĺĴĺĸȮ&Biomass) ŏĮƦĬŐľĸƞĚŏĝŊŘŀŏıĸŇĚĪňŗĴňĔŅĶŒĝƟĔńĬĴŅĬŅĬŐĸƟĺĨńŘĚŐĨƞĽĴńĵħŉĔħŜŅĭĶĶıƢȮŏĝƞĬȮ

ĔŅĶĬŜŅŏĻļĔŇŗĚœĴƟȮŐľƟĚĴŅĔƞŀŏĮƦĬĔŀĚŐĸƟĺěŋħœĲŏıŊŗŀŒľƟėĺŅĴĶƟŀĬŐĸŃŐĽĚĽĺƞŅĚĕŀĚĴĬŋļĵƢŒĬĽĴńĵĪňŗœĴƞĴň

ıĸńĚĚŅĬœĲĲƚŅȮŏĮƦĬĨƟĬȮĞŉŗĚŏĻļĔŇŗĚœĴƟŐľƟĚĬňŘĩŊŀȮŏĮƦĬŏĝŊŘŀŏıĸŇĚĝňĺĴĺĸĝĬŇħľĬŉŗĚȮĝňĺĴĺĸĬńŘĬĵńĚĬńĭŏĮƦĬ
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ıĸńĚĚŅĬľĴŋĬŏĺňĵĬĝĬŇħľĬŉŗĚħƟĺĵŏĬŊŗŀĚěŅĔŏĝŊŘŀŏıĸŇĚĝňĺĴĺĸŏĮƦĬŐľĸƞĚıĸńĚĚŅĬĪňŗȮĽŅĴŅĶĩľŅœħƟŐĸŃŏĔŇħ

ĪħŐĪĬĕŉŘĬŒĬīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴŏĮƦĬĺńĢěńĔĶœĮŏĶŊŗŀĵȮŕȮ&Charles et al., /774'Ȯ 

ĮĶŃŏĳĪĕŀĚĝňĺĴĺĸŀŀĔŏĮƦĬȮ4ȮĮĶŃŏĳĪěŅĔŐľĸƞĚĔŜŅŏĬŇħĕŀĚĝňĺĴĺĸĬńŘĬŕȮ&Hoodwink et 
al., 0..1ȮŐĸŃȮĬėĶ, 0331'ȮĞŉŗĚœħƟŐĔƞ 

Ȯ&/'ȮĝňĺĴĺĸĪňŗŏĔŇħěŅĔĔŅĶŏıŅŃĮĸŌĔȮĞŉŗĚĝňĺĴĺĸĮĶŃŏĳĪĬňŘĴňĔŅĶĮĸŌĔĕŉŘĬĴŅŐĸƟĺŏľĸŊŀěŅĔŒĝƟŒĬ
ěŋħĮĶŃĽĚėƢľĸńĔĕŀĚĔŅĶȮĮĸŌĔȮŏĝƞĬȮĮĸŌĔŏıŊŗŀŏĮƦĬŀŅľŅĶŐĔƞėĬľĶŊŀĽńĨĺƢȮľĶŊŀĮĸŌĔĕŉŘĬĴŅŏıŊŗŀŒĝƟŏĮƦĬ
ŏĝŊŘŀŏıĸŇĚĝňĺĴĺĸőħĵĨĶĚȮĝňĺĴĺĸĮĶŃŏĳĪȮĬňŘȮŏĝƞĬȮĮŅĸƢĴĬŘŜŅĴńĬ, ĕƟŅĺőıħ, ĩńŗĺŏľĸŊŀĚȮŐĸŃȮĴńĬĽŜŅĮŃľĸńĚȮ
ŏĮƦĬĨƟĬȮ 

&0'ȮĝňĺĴĺĸĪňŗŏĔŇħĕŉŘĬľĸńĚĔŅĶŏĔŇħœĲœľĴƟĮƙŅȮĝňĺĴĺĸĝĬŇħĬňŘěŃŏĔŇħĕŉŘĬľĸńĚĴňĔŅĶŏĔŇħœĲœľĴƟĮƙŅĪňŗ
ŏĔŇħĕŉŘĬŏŀĚĨŅĴȮīĶĶĴĝŅĨŇŏĮƦĬĮĶŃěŜŅȮőħĵĝňĺĴĺĸĮĶŃŏĳĪĬňŘĽƞĺĬŒľĠƞŏĮƦĬıĺĔŏĻļĔŇŗĚœĴƟȮŐĸŃĸŜŅĨƟĬȮĕŀĚ
ĨƟĬœĴƟĪňŗľĸĚŏľĸŊŀěŅĔœĲȮœľĴƟĮƙŅ 

&1'ȮĝňĺĴĺĸĪňŗŏĔŇħĕŉŘĬěŅĔĕŀĚŏĽňĵĪŅĚĔŅĶŏĔļĨĶȮĝňĺĴĺĸĮĶŃŏĳĪĬňŘěŃŏĔŇħĕŉŘĬĶŃľĺƞŅĚĔŅĶŏĔŖĭ
ŏĔňŗĵĺŐĸŃĔŅĶŐĮĶĶŌĮȮıŊĝįĸĪŅĚĔŅĶŏĔļĨĶȮŏĝƞĬȮŐĔĸĭ, ĲŅĚĕƟŅĺ, ĔŃĸŅĮŅĸƢĴŐĸŃĔŅĭĴŃıĶƟŅĺ 

&2'ȮĝňĺĴĺĸĪňŗŏĔŇħĕŉŘĬŒĬĮƙŅŐĸŃŀŋĨĽŅľĔĶĶĴĮƙŅœĴƟĝňĺĴĺĸĮĶŃŏĳĪĬňŘĽŅĴŅĶĩľŅœħƟŒĬĮƙŅŏĝƞĬȮ
ŏĻļŒĭœĴƟȮĔŇŗĚœĴƟĪňŗľńĔȮěŅĔĨƟĬœĴƟȮĨƟĬœĴƟĪňŗĨŅĵœĮŐĸƟĺȮľĶŊŀŐĴƟĔĶŃĪńŘĚĕŀĚŏĽňĵĪňŗŏĔŇħěŅĔŀŋĨĽŅľĔĶĶĴĔŅĶ
ŐĮĶĶŌĮœĴƟȮŏĝƞĬȮĕňŘŏĸŊŘŀĵȮŐĸŃȮĮƖĔȮœĴƟŏĮƦĬĨƟĬ 

&3'ȮĝňĺĴĺĸěŅĔĴŌĸĽńĨĺƢĝňĺĴĺĸĮĶŃŏĳĪĬňŘŏĮƦĬĽŇŗĚĮĢŇĔŌĸĪňŗŏĔŇħěŅĔĔŅĶĕńĭĩƞŅĵĕŀĚĽńĨĺƢȮŏĝƞĬȮĴŌĸ
ĺńĺȮĴŌĸŐıŃȮĴŌĸœĔƞȮŏĮƦĬĨƟĬȮĞŉŗĚĝňĺĴĺĸŏľĸƞŅĬňŘěŃĴňėĺŅĴĝŊŘĬĪňŗĽŌĚĴŅĔ 

&4'ȮĝňĺĴĺĸěŅĔĕĵŃĝŋĬĝĬȮĝňĺĴĺĸĮĶŃŏĳĪĬňŘėŊŀĕĵŃĪňŗŏĶŅĪŇŘĚĔńĬĪŋĔȮŕȮĺńĬȮĞŉŗĚĽŅĴŅĶĩŏĶňĵĔŀňĔ
ĝŊŗŀľĬŉŗĚĺƞŅȮĕĵŃĝŋĴĝĬȮ&Municipal Solid Waste) 

ĝňĺĴĺĸȮ&Biomass) ŏĮƦĬŐľĸƞĚĔńĔŏĔŖĭıĸńĚĚŅĬĕŀĚıŊĝĪňŗĨƟŀĚŀŅĻńĵŐĽĚŀŅĪŇĨĵƢŒĬĔŅĶĽńĚŏėĶŅŃľƢ

ŐĽĚŐĸŃȮŏěĶŇĠŏĨŇĭőĨȮěŅĔĬńŘĬŐĮĶŏĮĸňŗĵĬĽĳŅıŏĮƦĬĕŀĚŐĕŖĚľĶŊŀŐĮĶĽĳŅıŏĮƦĬĕŀĚŏľĸĺĪňŗĽŅĴŅĶĩ

ĬŜŅĴŅŒĝƟŏĮƦĬıĸńĚĚŅĬĪħŐĪĬıĸńĚĚŅĬȮěŅĔĲŀĽĞŇĸœħƟěńħŏĮƦĬıĸńĚĚŅĬľĴŋĬŏĺňĵĬȮ&Renewable 

Energy) ĪňŗĽŜŅėńĠĝĬŇħľĬŉŗĚĝňĺĴĺĸĪňŗĬŜŅĴŅŒĝƟŏĮƦĬıĸńĚĚŅĬȮĴňŐľĸƞĚĪňŗĴŅœħƟȮ0ȮŐľĸƞĚȮėŊŀȮŏĻļĺńĽħŋŏľĸŊŀŒĝƟ

ěŅĔĔŅĶŏĔŖĭŏĔňŗĵĺľĶŊŀěŅĔĔŅĶŐĮĶĶŌĮĽŇĬėƟŅĪŅĚĔŅĶŏĔļĨĶĪňŗĽŅĴŅĶĩĬŜŅĴŅŒĝƟŏĝŊŘŀŏıĸŇĚŏıŊŗŀįĸŇĨȮ

ıĸńĚĚŅĬœħƟȮŐĸŃěŅĔĔŅĶĮĸŌĔıŊĝŏıŊŗŀĬŜŅĴŅŒĝƟŏıŊŗŀŏĮƦĬŏĝŊŘŀŏıĸŇĚįĸŇĨıĸńĚĚŅĬőħĵŏĜıŅŃ 

ıĸńĚĚŅĬĝňĺĴĺĸŏĮƦĬıĸńĚĚŅĬĪňŗįĸŇĨœħƟěŅĔĔŅĶĬŜŅĺńĨĩŋħŇĭĪňŗŏĮƦĬĝňĺĴĺĸȮ&biomass) ĴŅįƞŅĬȮ

ĔĶŃĭĺĬįĸŇĨȮőħĵŒĝƟȮŏĪėőĬőĸĵň1ȮĶŌĮŐĭĭȮœħƟŐĔƞȮŏĪėőĬőĸĵňĔŅĶįĸŇĨħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚĝňĺĳŅı+ŏėĴňȮ
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ŏĪėőĬőĸĵňĪŅĚŏėĴňŐĸŃŏĪėőĬőĸĵňĔŅĶŒĝƟėĺŅĴȮĶƟŀĬȮŏıŊŗŀŏĮĸňŗĵĬŏĮƦĬŐĔƠĽĝňĺĳŅıȮľĶŊŀŏĮĸňŗĵĬŏĮƦĬȮ

ĽŅĶŏėĴňĪňŗĴňŀĚėƢĮĶŃĔŀĭĪňŗŒĝƟĪħŐĪĬĬƟŅĴńĬŏĝŊŘŀŏıĸŇĚœħƟȮ&ĝńĵĻĶňȮīŅĶŅĽĺńĽħŇśıŇıńĥĬƢ, 0331'ȮĞŉŗĚœħƟŐĔƞȮ 

&/'ȮœĭőŀħňŏĞĸȮĬŘŜŅĴńĬœĭőŀħňŏĞĸȮ&Biodiesel Oil) ŏĮƦĬĽŅĶıĺĔŏŀĽŏĪŀĶƢĪňŗįĸŇĨěŅĔĬŘŜŅĴńĬľĶŊŀ

œĕĴńĬȮĕŀĚıŊĝľĶŊŀȮĽńĨĺƢĪňŗŒĝƟŐĸƟĺľĶŊŀĵńĚœĴƞœħƟŒĝƟĴŅŐĮĶĽĳŅıőħĵįƞŅĬĔĶŃĭĺĬĔŅĶĪŅĚŏėĴňĪňŗŏĶňĵĔĺƞŅȮ

ĪĶŅĬŏŀĽŏĪŀĶŇĲƕŏėĝńŗĬȮ&Transesterification) ľĶŊŀĔŅĶŏĮĸňŗĵĬŒľƟŏĮƦĬŏŀĽŏĪŀĶƢőħĵŒĬĔĶŃĭĺĬĔŅĶ

įĸŇĨěŃįĽĴĬŘŜŅĴńĬıŊĝľĶŊŀœĕĴńĬĽńĨĺƢĔńĭŐŀĸĔŀŁŀĸƢ&ŏĴĪŅĬŀĸľĶŊŀŏŀĪŅĬŀĸ'ŏıŊŗŀŒľƟĪŜŅĮĢŇĔŇĶŇĵŅěĬ

ŏĔŇħŏĮƦĬĬŘŜŅĴńĬĝĬŇħŒľĴƞŒĬĶŌĮŏŀĽŏĪŀĶƢĪňŗĴňėŋĦĽĴĭńĨŇŒĔĸƟŏėňĵĚĬŘŜŅĴńĬħňŏĞĸȮěŉĚĽŅĴŅĶĩŒĝƟŏĮƦĬŏĝŊŘŀŏıĸŇĚŒĬȮ

ŏėĶŊŗŀĚĵĬĨƢħňŏĞĸ 

&0'ȮıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĪħŐĪĬěŅĔĕĵŃȮĕĵŃĪňŗĽŅĴŅĶĩĬŜŅĴŅŏĮƦĬĺńĨĩŋħŇĭŒĬĔŅĶįĸŇĨıĸńĚĚŅĬ

ħńĚĪňŗĔĸƞŅĺĕƟŅĚĨƟĬěŃĴňȮĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬħƟĺĵŀŅĻńĵľĸńĔĔŅĶŐĮĶŏĮĸňŗĵĬĕĵŃŏĮƦĬ

ıĸńĚĚŅĬȮ1ȮŐĭĭȮœħƟŐĔƞȮľĸńĔĔŅĶŐĮĶŏĮĸňŗĵĬĕĵŃŏĮƦĬȮıĸńĚĚŅĬħƟĺĵĔŅĶŒĝƟėĺŅĴĶƟŀĬȮľĸńĔĔŅĶĪŅĚ

ĝňĺŏėĴňŐĸŃľĸńĔĔŅĶĪŅĚŏėĴňŒĬĔĶŃĭĺĬĔŅĶŐĮĶŏĮĸňŗĵĬĕĵŃŏĮƦĬıĸńĚĚŅĬħƟĺĵĔŅĶŒĝƟȮėĺŅĴĶƟŀĬŏĮƦĬ

ĔĶŃĭĺĬĔŅĶĪňŗĬŇĵĴĬŜŅĴŅŒĝƟȮŐĮĶŏĮĸňŗĵĬĕĵŃĮĶŃŏĳĪįĸŇĨĳńĦĤƢěŅĔĮƕőĨĶŏĸňĵĴȮŏĝƞĬȮıĸŅĽĨŇĔȮĵŅĚ

ĶĩĵĬĨƢȮĬŘŜŅĴńĬľĸƞŀĸŊŗĬĪňŗįƞŅĬȮĔŅĶŒĝƟĚŅĬŐĸƟĺĪňŗŒĝƟĔńĭŏėĶŊŗŀĚĵĬĨƢŏĮƦĬĨƟĬȮĪńŘĚĬňŘŏĴŊŗŀıŇěŅĶĦŅĩŉĚ

ŀĚėƢĮĶŃĔŀĭĕŀĚĽŅĶœŁőħĶėŅĶƢĭŀĬĪňŗĴňŀĵŌƞŒĬȮįĸŇĨĳńĦĤƢĮƕőĨĶŏĸňĵĴŏľĸƞŅĬňŘĴňŀĵŌƞĩŉĚȮ3.Ȯ+Ȯ/..Ȯ

ŏĮŀĶƢŏĞŖĬĨƢȮőħĵĬŘŜŅľĬńĔȮĞŉŗĚĔĶŃĭĺĬĔŅĶĪŅĚėĺŅĴĶƟŀĬĽŅĴŅĶĩŐĭƞĚĵƞŀĵœħƟŏĮƦĬȮ1ȮĔĶŃĭĺĬĔŅĶȮœħƟŐĔƞ

ĔĶŃĭĺĬĔŅĶœıĶőĶœĸĞňĽȮĔĶŃĭĺĬĔŅĶŐĔĽĞŇĲƕŏėĝńĬȮŐĸŃĸŇėĺŇŐĲĔĝńĬȮőħĵŏĶňĵĔĶĺĴŕȮĔńĬĺƞŅȮ

ĔĶŃĭĺĬĔŅĶıňěňȮŐŀĸȮ&ȮPGL Process) ĞŉŗĚĪńŘĚȮ1ȮĔĶŃĭĺĬĔŅĶĬňŘŏĮƦĬĔŅĶŒĝƟėĺŅĴĶƟŀĬŐĔƞĽŅĶľĬŉŗĚŏıŊŗŀ

ĵƞŀĵĽĸŅĵőĴŏĸĔŋĸĕŀĚĽŅĶĬńŘĬŒľƟĴňĕĬŅħŏĸŖĔĸĚȮŒĬĽĳŅĺŃĪňŗŒĝƟŀŀĔĞŇŏěĬĬƟŀĵŕŐĨƞħƟĺĵĔĶŃĭĺĬĔŅĶįĸŇĨ

ŐĸŃĽĳŅĺŃ 

ĪňŗŐĨĔĨƞŅĚĔńĬĪŜŅŒľƟĔĶŃĭĺĬĔŅĶœıőĶœĸĞňĽěŃŒľƟĔƠŅĞŐĸŃĬŘŜŅĴńĬȮŏĮƦĬįĸŇĨĳńĦĤƢĔĶŃĭĺĬŐĔĽ

ĞŇĲƕŏėĝńĬěŃŒľƟĔƠŅĞĽńĚŏėĶŅŃľƢĞŉŗĚŏĮƦĬĔƠŅĞœŁőħĶŏěĬĶĺĴĨńĺĔńĭĔƠŅĞėŅĶƢĭŀĬĴŀĬŀĔœĞħƢŏĮƦĬįĸŇĨĳńĦĤƢ

ŐĸŃĔĶŃĭĺĬĔŅĶĸŇėĺŇĔĺŇŐĲĔĝńĬěŃœħƟįĸŇĨĳńĦĤƢŏĮƦĬĬŘŜŅĴńĬŐĨƞŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĨƟŀĚĴňĔŅĶŏĨŇĴĽŅĶ

ŏĶƞĚĮĢŇĔŇĶŇĵŅľĶŊŀŏĨŇĴĨńĺĪŜŅȮĸŃĸŅĵŏĕƟŅœĮȮŒĬŏĨŅĮĢŇĔĶĦƢĶƞĺĴħƟĺĵ 

&1'ȮĔƠŅĞĝňĺĳŅıȮ&ȮBiogas ľĶŊŀȮdigester gas) ľĶŊŀȮœĭőŀŐĔƠĽȮėŊŀȮŐĔƠĽĪňŗŏĔŇħĕŉŘĬĨŅĴȮ

īĶĶĴĝŅĨŇěŅĔĔŅĶĵƞŀĵĽĸŅĵȮĽŅĶŀŇĬĪĶňĵƢĳŅĵŒĨƟĽĳŅĺŃĪňŗĮĶŅĻěŅĔŀŀĔĞŇŏěĬȮőħĵĪńŗĺœĮěŃľĴŅĵĩŉĚȮ

ĔƠŅĞĴňŏĪĬĪňŗŏĔŇħěŅĔȮĔŅĶľĴńĔȮ&fermentation) ĕŀĚȮŀŇĬĪĶňĵƢĺńĨĩŋĮĶŃĔŀĭħƟĺĵȮĮŋƜĵėŀĔȮőėĸĬěŅĔȮĬŘŜŅ
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ŏĽňĵȮĕĵŃĮĶŃŏĳĪĕŀĚŐĕŖĚěŅĔŏĴŊŀĚľĶŊŀĕŀĚŏĽňĵĝňĺĳŅıěŅĔŀŅľŅĶĽńĨĺƢĳŅĵŒĨƟȮĽĳŅĺŃœĴƞĴňŀŀĔĞŇŏěĬȮ

anaerobic) ŀĚėƢĮĶŃĔŀĭĽƞĺĬŒľĠƞŏĮƦĬŐĔƠĽĴňŏĪĬȮ&CH4'ȮĮĶŃĴŅĦȮ3.+5.#ȮŐĸŃȮŐĔƠĽȮ

ėŅĶƢĭŀĬœħŀŀĔœĞħƢȮ&CO2'ȮĮĶŃĴŅĦȮ1.Ȯ+Ȯ3.#ȮĽƞĺĬĪňŗŏľĸŊŀŏĮƦĬŐĔƠĽĝĬŇħŀŊŗĬȮŕȮŏĝƞĬȮœŁőħŏěĬȮ&H2'Ȯ

ŀŀĔĞŇŏěĬȮ&O2'ȮœŁőħĶŏěĬĞńĸœĲħƢȮ&HϜS) œĬőĨĶŏěĬȮ&N'ȮŐĸŃœŀĬŘŜŅĔƠŅĞĝňĺĳŅıĴňĝŊŗŀŀŊŗĬŀňĔȮėŊŀȮĔƠŅĞȮ

ľĬŀĚĬŘŜŅȮŐĸŃĴŅĶƢĞĔƠŅĞȮ&marsh gas) ĕŉŘĬĔńĭŐľĸƞĚĪňŗĴńĬŏĔŇħȮĔĶŃĭĺĬĔŅĶĬňŘŏĮƦĬĪňŗĬŇĵĴŒĬĔŅĶŏĮĸňŗĵĬ

ĕŀĚŏĽňĵĮĶŃŏĳĪŀŇĬĪĶňĵƢĪńŘĚľĸŅĵœĮŏĮƦĬĔĶŃŐĽœĲĲƚŅȮĬŀĔěŅĔȮěńħĔŅĶĕĵŃœħƟŐĸƟĺĵńĚĪŜŅĸŅĵŏĝŊŘŀőĶėœħƟ

ħƟĺĵĔŅĶŒĝƟĔƠŅĞĝňĺĳŅıŏĮƦĬĔŅĶĭĶŇľŅĶěńħĔŅĶĕŀĚŏĽňĵĪňŗėĺĶœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬŏıĶŅŃĴńĬœĴƞȮŏĮƦĬĔŅĶ

ŏıŇŗĴĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞħƢŒĬĭĶĶĵŅĔŅĻĪňŗŏĮƦĬĨƟĬŏľĨŋĕŀĚĮĶŅĔĢĔŅĶĦƢŏĶŊŀĬĔĶŃěĔȮ&greenhouse 

effect) ĽƞĺĬĔŅĶȮŏįŅœľĴƟĕŀĚĔƠŅĞĝňĺĳŅıȮĞŉŗĚĽƞĺĬŒľĠƞŏĮƦĬĔƠŅĞĴňŏĪĬěŃĽŃŀŅħĔĺƞŅ 

ĔĶŃĭĺĬĔŅĶŐĮĶĶŌĮĝňĺĴĺĸœĮŏĮƦĬıĸńĚĚŅĬŒĬĶŌĮŐĭĭĨƞŅĚȮŕ 

 &1'ȮĔŅĶŏįŅœľĴƟőħĵĨĶĚȮ&combustion) ŏĴŊŗŀĬŜŅĝňĺĴĺĸĴŅŏįŅȮěŃœħƟėĺŅĴĶƟŀĬŀŀĔĴŅĨŅĴėƞŅ

ėĺŅĴĶƟŀĬĕŀĚĝĬŇħĝňĺĴĺĸȮėĺŅĴĶƟŀĬĪňŗœħƟěŅĔĔŅĶŏįŅĽŅĴŅĶĩĬŜŅœĮŒĝƟŒĬĔŅĶįĸŇĨœŀĬŘŜŅĪňŗĴňŀŋĦľĳŌĴŇ

ŐĸŃėĺŅĴħńĬĽŌĚȮœŀĬŘŜŅĬňŘěŃĩŌĔĬŜŅœĮĕńĭĔńĚľńĬœŀĬŘŜŅŏıŊŗŀȮįĸŇĨœĲĲƚŅĨƞŀœĮȮĨńĺŀĵƞŅĚȮĝňĺĴĺĸĮĶŃŏĳĪĬňŘȮėŊŀȮ

ŏĻļĺńĽħŋĪŅĚĔŅĶŏĔļĨĶȮŐĸŃŏĻļœĴƟ 

&2'ȮĔŅĶįĸŇĨĔƠŅĞȮ&gasification) ŏĮƦĬĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬŏĝŊŘŀŏıĸŇĚŐĕŖĚľĶŊŀĝňĺĴĺĸŒľƟŏĮƦĬŐĔƠĽ

ŏĝŊŘŀŏıĸŇĚȮŏĶňĵĔĺƞŅȮŐĔƠĽȮĝňĺĳŅıȮ&biogas) ĴňŀĚėƢĮĶŃĔŀĭĕŀĚŐĔƠĽĴňŏĪĬȮœŁőħĶŏěĬȮŐĸŃȮ

ėŅĶƢĭŀĬĴŀĬŀĔœĞħƢȮĽŅĴŅĶĩĬŜŅœĮŒĝƟĔńĭĔńĚľńĬŐĔƠĽȮ&gas turbine)  

&3' ĔŅĶľĴńĔȮ&fermentation) ŏĮƦĬĔŅĶĬŜŅĝňĺĴĺĸĴŅľĴńĔħƟĺĵŐĭėĪňŏĶňĵŒĬĽĳŅĺŃœĶƟŀŅĔŅĻȮ

ĝňĺĴĺĸěŃĩŌĔĵƞŀĵĽĸŅĵŐĸŃȮŐĨĔĨńĺȮŏĔŇħŐĔƠĽĝňĺĳŅıȮ&biogas) ĪňŗĴňŀĚėƢĮĶŃĔŀĭĕŀĚŐĔƠĽĴňŏĪĬŐĸŃ

ėŅĶƢĭŀĬœħŀŀĔœĞħƢȮŐĔƠĽĴňŏĪĬŒĝƟŏĮƦĬŏĝŊŘŀŏıĸŇĚŒĬȮŏėĶŊŗŀĚĵĬĨƢĽŜŅľĶńĭįĸŇĨœĲĲƚŅ 

ĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚŏľĸĺěŅĔıŊĝȮĴňĔĶŃĭĺĬĔŅĶĪňŗŒĝƟįĸŇĨħńĚĬňŘ 

 &1'ȮĔĶŃĭĺĬĔŅĶĪŅĚĝňĺĳŅıȮĪŜŅĔŅĶĵƞŀĵĽĸŅĵŐĮƚĚȮĬŘŜŅĨŅĸȮŐĸŃŏĞĸĸŌőĸĽěŅĔıŊĝĪŅĚ

ĔŅĶŏĔļĨĶȮŏĝƞĬȮŀƟŀĵȮĴńĬȮĽŜŅĮŃľĸńĚŒľƟŏĮƦĬŏŀĪŅĬŀĸȮŏıŊŗŀŒĝƟŏĮƦĬŏĝŊŘŀŏıĸŇĚŏľĸĺŒĬŏėĶŊŗŀĚĵĬĨƢŏĭĬĞŇĬ 

 &2'ȮĔĶŃĭĺĬĔŅĶĪŅĚĲƕĽŇĔĽƢŐĸŃŏėĴňȮőħĵĽĔńħĬŘŜŅĴńĬŀŀĔěŅĔıŊĝĬŘŜŅĴńĬȮěŅĔĬńŘĬĬŜŅĬŘŜŅĴńĬĪňŗœħƟ

œĮįƞŅĬĔĶŃĭĺĬĔŅĶȮtransesterification ŏıŊŗŀįĸŇĨŏĮƦĬœĭőŀħňŏĞĸ 
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 &3'ȮĔĶŃĭĺĬĔŅĶŒĝƟėĺŅĴĶƟŀĬĽŌĚȮŏĝƞĬȮĔĶŃĭĺĬĔŅĶœıőĶœĸĞŇĽȮŏĴŊŗŀĺńĽħŋĪŅĚĔŅĶŏĔļĨĶœħƟ
ėĺŅĴĶƟŀĬĽŌĚŒĬĽĳŅıȮœĶƟŀŀĔĞŇŏěĬȮěŃŏĔŇħĔŅĶĽĸŅĵĨńĺȮŏĔŇħŏĮƦĬŏĝŊŘŀŏıĸŇĚŒĬĶŌĮĕŀĚŏľĸĺŐĸŃŐĔƠĽįĽĴ
ĔńĬ 

ĔŅĶŀńħŐĪƞĚŏĝŊŘŀŏıĸŇĚŏĮƦĬĔĶŃĭĺĬĔŅĶŒĬĔŅĶŏĮĸňŗĵĬĽĳŅıĺńĨĩŋħŇĭŒľƟŏĮƦĬŐĪƞĚŕőħĵĺŇīňĔŅĶŀńħ
ŐĪƞĚŏĝŊŘŀŏıĸŇĚȮĽŅĴŅĶĩĪŜŅœħƟȮ2ȮĺŇīň 

 (1) ĔŅĶŀńħŐĭĭŒĝƟėĺŅĴĶƟŀĬȮ&ŀńħĶƟŀĬ'ȮŏĮƦĬĺŇīňĔŅĶŀńħŐĪƞĚĪňŗŒĝƟėĺŅĴĶƟŀĬŐĸŃŐĶĚŀńħĽŌĚŒĬĔŅĶ

įĸŇĨŏĝŊŘŀŏıĸŇĚŐĕŖĚȮőħĵėĺŅĴĶƟŀĬěŃœĮĪŜŅŒľƟĽŅĶıĺĔĸŇĔőĬ+ŏĞĸĸŌőĸĽŒĬĺńĽħŋĝňĺĴĺĸĩŌĔĽĸŅĵĨńĺĪňŗ

ŀŋĦľĳŌĴŇĽŌĚĔĸŅĵŏĮƦĬĨńĺĮĶŃĽŅĬŒľƟĺńĽħŋĽŅĴŅĶĩěńĭȮĨńĺĔńĬŏĮƦĬŐĪƞĚŏĝŊŘŀŏıĸŇĚœħƟȮĺŇīňĬňŘĽŅĴŅĶĩŒĝƟĔńĭĺńĽħŋ

ĪńŗĺœĮœħƟȮŏĝƞĬȮŐĔĸĭȮĕňŘŏĸŊŗŀĵȮŏĻļœĴƟȮĺńĽħŋĬňŘěŃĬŜŅĴŅĪŜŅĔŅĶĸħėĺŅĴĝŊŘĬŒľƟŏľĸŊŀȮœĴƞŏĔŇĬĶƟŀĵĸŃȮ5 ľŅĔ

ĺńĽħŋĴňĕĬŅħŒľĠƞĨƟŀĚĪŜŅŒľƟĴňĕĬŅħŏĸŖĔŏĽňĵĔƞŀĬȮěŅĔĬńŘĬĬŜŅœĮŏĕƟŅŏėĶŊŗŀĚŀńħĨƞŀœĮĔŅĶŀńħŐĭĭŒĝƟėĺŅĴ

ĶƟŀĬȮŏĶňĵĔŀňĔŀĵƞŅĚĺƞŅȮĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚŐĕŖĚȮŏĬŊŗŀĚěŅĔŐĪƞĚŏĝŊŘŀŏıĸŇĚĪňŗĴňėĺŅĴŐĕŖĚŐĸŃŐĬƞĬĴŅĔȮĞŉŗĚĨƟŀĚ

ŒĝƟėĺŅĴĶƟŀĬŐĸŃŐĶĚŀńħĪňŗĽŌĚȮĴŅĔȮěŉĚěŃĽŅĴŅĶĩľĸŀĴĺńĽħŋœħƟȮĔŅĶŀńħŐĪƞĚĵńĚĴňĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶěńĭ

ĨńĺŏĮƦĬŐĪƞĚȮŏĝƞĬȮĮĶŇĴŅĦėĺŅĴĝŊŘĬȮŐĶĚħńĬȮŀŋĦľĳŌĴŇŐĸŃȮĕĬŅħĺńĨĩŋħŇĭȮŏĮƦĬĨƟĬ 

(2) ĔŅĶŀńħŐĭĭœĴƞŒĝƟėĺŅĴĶƟŀĬȮ&ŀńħŏĵŖĬ'ȮĺŇīňĔŅĶŀńħŐĪƞĚŐĭĭĬňŘěŃŒĝƟŐĶĚŀńħŐĸŃŀŋĦľĳŌĴŇ

ĶŃľĺƞŅĚŀńħĨŗŜŅȮőħĵŀŅĻńĵȮėĺŅĴĽŅĴŅĶĩĕŀĚĺńĽħŋĝňĺĴĺĸȮŒĬĔŅĶěńĭĨńĺĔńĬŏĮƦĬŐĪƞĚľĶŊŀĮĶŃĽŅĬȮĺńĽħŋĪňŗ

ŒĝƟŀńħěŃĴňŏĽƟĬŒĵŐĸŃėĺŅĴŏľĬňĵĺĪňŗĽŅĴŅĶĩĪŜŅŒľƟĺńĽħŋȮŏĔŅŃĨŇħĔńĬœħƟȮŏĝƞĬȮŏıĔĨŇĬȮŏĵĸĸŅĬŇĬŐĸŃĔńĴȮ

ĞŉŗĚĶŌĮŐĭĭĔŅĶŀńħŐĭĭĬňŘĴňĔĶŃĭĺĬĔŅĶŀńħŐĪƞĚȮŐĭƞĚœħƟȮ2ȮŐĭĭėŊŀ 

ů ŐĭĭœĴƞŒĝƟĨńĺĮĶŃĽŅĬȮěŃŒĝƟĺńĽħŋĝĬŇħŏħňĵĺŀńħĨńĺĴńĬŏŀĚŒľƟŏĮƦĬŐĪƞĚȮőħĵĺńĽħŋĬňŘěŃĽŅĴŅĶĩěńĭ

ĨŇħĔńĬľĶŊŀĮĶŃĽŅĬĨńĺĴńĬŏŀĚœħƟȮŏĝƞĬȮĔŅĶŀńħįńĔĨĭĝĺŅŏĮƦĬĨƟĬȮ 

ů ŐĭĭŒĝƟĨńĺĮĶŃĽŅĬȮŏĮƦĬĔŅĶŀńħĪňŗŒĝƟĺńĽħŋĝĬŇħŀŊŗĬŏĮƦĬĨńĺĮĶŃĽŅĬȮŏĶňĵĔĺƞŅȮĨńĺŏĝŊŗŀĴĮĶŃĽŅĬȮ

&Binder) ŏıĶŅŃĨńĺĴńĬŏŀĚœĴƞĴňŏĽƟĬŒĵȮľĶŊŀĵŅĚŏľĬňĵĺŏıňĵĚıŀĪňŗěŃěńĭĨńĺœħƟȮŏĝƞĬȮĔŅĶŀńħĲŅĚĕƟŅĺįĽĴ

ĔńĭĨŃĔŀĬĬŘŜŅŏĽňĵȮĔŅĶŀńħŏĮĸŊŀĔĪŋŏĶňĵĬįĽĴĔńĭįńĔĨĭĝĺŅȮĞŉŗĚĨńĺȮĮĶŃĽŅĶĪňŗįĽĴĴňĪńŘĚĪňŗĽŅĴŅĶĩŒľƟėĺŅĴ

ĶƟŀĬŐĸŃĪňŗįĽĴŏıŊŗŀŒľƟĔŅĶěńĭĨńĺħňĕŉŘĬȮŏĝƞĬȮĞňŏĴĬĨƢȮħŇĬŏľĬňĵĺȮŐĮƚĚŏĮƖĵĔ 

(3) ĔŅĶĪŜŅĩƞŅĬŀńħŐĪƞĚħƟĺĵĴŊŀȮėŊŀĔŅĶĬŜŅŏĻļĝňĺĴĺĸȮŏĝƞĬȮĞńĚĕƟŅĺőıħȮĔŃĸŅĴŃıĶƟŅĺȮĞŉŗĚŒĬ

ĔŅĶĪŜŅĔŅĶĪħĸŀĚŒĬȮėĶńŘĚĬňŘŒĝƟĔƟŅĬĴŃıĶƟŅĺŐľƟĚȮ&ĽƞĺĬĕŀĚŒĭĪńŘĚľĴħ'ȮĴŅŏįƞŅŐĸŃĭħĸŃŏŀňĵħįĽĴĔńĭ

ĩƞŅĬĮŌĬȮőħĵĴňŐĮƚĚĴńĬȮŐĸŃĔŅĔĬŘŜŅĨŅĸŏĮƦĬĨńĺȮĮĶŃĽŅĬȮŏıŊŗŀŒľƟĩƞŅĬěńĭĨńĺœħƟħňȮŐĸƟĺĬŜŅœĮŒĽƞĸĚŒĬ

ĔĶŃĭŀĔŐĴƞŐĭĭȮĞŉŗĚŀŅěěŃĪŜŅĴŅěŅĔĔĶŃĭŀĔĪƞŀŏľĸŖĔȮĪƞŀȮPVC ŏĽƟĬįƞŅĬȮ 
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ĻŌĬĵƢĔĸŅĚĮĶŃĴŅĦȮ3-4ȮŏĞĬĨŇŏĴĨĶȮŒĝƟŏľĸŖĔĔĶŃĪŋĚĞŉŗĚŏĮƦĬŏľĸŖĔĔĸĴĮĸŅĵĪŌƞȮĵŅĺĔĺƞŅ

ĔĶŃĭŀĔŐĴƞŐĭĭĬńŘĬȮľĶŊŀĔĶŃŐĪĔıŊŘĬȮěŅĔĬńŘĬĔŖėĺŗŜŅŐĴƞŐĭĭħńĬĩƞŅĬŀŀĔĴŅŐĸƟĺĬŜŅœĮĪŜŅŒľƟŐľƟĚȮőħĵ

ĔŅĶĬŜŅœĮĨŅĔŐħħȮľĶŊŀŒĝƟėĺŅĴĶƟŀĬŏĮƦĬŏĝŊŘŀŏıĸŇĚŒĬĔŅĶĪŜŅŒľƟŐľƟĚ 

ŏėĶŊŗŀĚŀńħŐĪƞĚŏĝŊŘŀŏıĸŇĚĽŅĴŅĶĩŐĭƞĚœħƟȮ4ȮĔĸŋƞĴŒľĠƞȮŕȮħńĚĬňŘ 

&1'ȮŏėĶŊŗŀĚŀńħŐĭĭĸŌĔĽŌĭȮ&Piston press) ĮĶŃĔŀĭħƟĺĵĸŌĔĸŌĭĝńĔȮ&Reciprocating piston) 
ŏıŊŗŀħńĬĺńĨĩŋħŇĭĪňŗĴŅȮěŅĔĝƞŀĚȮĮƚŀĬŏĕƟŅœĮŒĬĔĶŃĭŀĔŀńħĶŌĮŏĶňĵĺȮ&Tapered die) ľĸńĔĔŅĶĪŅĚŅĬėŊŀȮ
ĸŌĔĽŌĭŀńħĺńĽħŋŏĕƟŅœĮŒĬĮĸŅĵĪƞŀȮ&Barrel) ľĶŊŀȮĔĶŃĭŀĔŀńħȮĞŉŗĚĴňĸńĔļĦŃŏĮƦĬĨńĺĶňħĶŌĮĔĶĺĵȮ&Conical 
chock) ľĶŊŀĶŌĮŏĶňĵĺěŃĪŜŅľĬƟŅĪňŗĨƟŅĬĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĺńĽħŋįĸěŅĔĔŅĶĨƟŅĬĬňŘĶĺĴĪńŘĚĔŅĶĕńħĽňĺńĽħŋĔńĭ
įĬńĚĪƞŀĪŜŅŒľƟŏĔŇħėĺŅĴĶƟŀĬĪňŗŀŋĦľĳŌĴŇŒĬĝƞĺĚȮ150-300ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃœħƟįĸŇĨĳńĦĤƢĪňŗĩŌĔŀńħȮŐĪƞĚ
ŀŀĔĴŅŏĮƦĬĶŌĮĪĶĚĔĶŃĭŀĔĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ50-100ȮĴŇĸĸŇŏĴĨĶȮŏėĶŊŗŀĚŀńħŐĭĭĬňŘĴňėĺŅĴĽŅĴŅĶĩ
ŒĬĔŅĶįĸŇĨœħƟȮ40- 1000ȮĔŇőĸĔĶńĴĨƞŀĝńŗĺőĴĚȮŐĸŃĴňĮƤĠľŅĪňŗıĭőħĵĪńŗĺœĮėŊŀȮĔŅĶĕńħĽňĕŀĚĔĶŃĭŀĔŀńħ
ŐĸŃĔŅĶŐĨĔĕŀĚĸŌĔĽŌĭȮ&ĪŀĚĪŇıĵƢȮıŌĸŏĔļĴ, 2542) 

&2'ȮŏėĶŊŗŀĚŀńħŐĭĭŏĔĸňĵĺȮ&Screw press) ŒĬŏėĶŊŗŀĚŀńħŐĭĭŏĔĸňĵĺȮĺńĨĩŋħŇĭĪňŗŒĝƟŀńħěŅĔĝƞŀĚ
ĮƚŀĬȮ&Feed hopper) ĩŌĔĽƞĚįƞŅĬŐĸŃȮŀńħħƟĺĵŏĔĸňĵĺȮŐĭƞĚŏėĶŊŗŀĚŀńħŐĭĭĬňŘœħƟŏĮƦĬȮ3ȮĮĶŃŏĳĪȮėŊŀȮ 

(2.1) ŏėĶŊŗŀĚŀńħŐĭĭŏĔĸňĵĺĶŌĮĔĶĺĵȮ&Conical screw press) ĴňľĸńĔĔŅĶĪŜŅĚŅĬėŊŀŏĔĶňĵĺĶŌĮ
ĔĶĺĵěŃħńĬŒľƟĺńĽħŋȮŏėĸŊŗŀĬĨńĺœĮĕƟŅĚľĬƟŅȮŏĴŊŗŀıƟĬŏĔĸňĵĺœĮĺńĽħŋĩŌĔħńĬįƞŅĬĔĶŃĭŀĔŀńħĕĬŅħȮ25Ȯ
ĴŇĸĸŇŏĴĨĶȮĔŅĶœľĸįƞŅĬĕŀĚĺńĽħŋŏĕƟŅœĮŒĬĔĶŃĭŀĔŀńħŏıŇŗĴĕŉŘĬıĶƟŀĴĔńĭŐĶĚŏĽňĵħĪŅĬĪňŗĴŅĔĕŉŘĬȮĪŜŅŒľƟ
ŀŋĦľĳŌĴŇĽŌĚĕŉŘĬĶŃľĺƞŅĚȮ100-200ȮŀĚĻŅŏĞĸŏĞňĵĽȮĽƞĚįĸŒľƟĸŇĬŇĬľĸŀĴĸŃĸŅĵĪŜŅľĬƟŅĪňŗŏĮƦĬĨńĺĮĶŃĽŅĬȮ
ľĸńĚěŅĔĶŃĭŅĵėĺŅĴĶƟŀĬěŃœħƟŐĪƞĚŏĝŊŘŀŏıĸŇĚŀńħȮĔŜŅĸńĚŒĬĔŅĶįĸŇĨĕŀĚŏėĶŊŗŀĚŀńħŐĪƞĚŐĭĭĬňŘŀĵŌƞŒĬĝƞŅĚȮ
500- 1000ȮĔŇőĸĔĶńĴĨƞŀĝńŗĺőĴĚȮŀńĨĶŅĔŜŅĸńĚĕŀĚĴŀŏĨŀĶƢĪňŗŒĝƟĕńĭŏėĸŊŗŀĬŀńħŀĵŌƞĶŃľĺƞŅĚȮ35-75ȮĔŇőĸĺńĨĨƢȮ
ĺńĽħŋĪňŗŒĝƟĪŜŅĔŅĶŀńħėĺĶĴňĸńĔļĦŃȮŏĮƦĬŏĴŖħĸŃŏŀňĵħŐĸŃĴňėĺŅĴĝŊŘĬĶƟŀĵĸŃȮ8-10 (ĪŀĚĪŇıĵƢȮıŌĸŏĔļĴ, 
2542) 

&2.2) ŏėĶŊŗŀĚŀńħŐĭĭŏĔĸňĵĺıĶƟŀĴħƟĺĵĕħĸĺħėĺŅĴĶƟŀĬĪňŗĔĶŃĭŀĔŀńħȮ&Screw press with a 
heated die) ėŊŀȮĺńĽħŋĩŌĔħńĬőħĵŏĔĸňĵĺĪňŗĴňĸńĔļĦŃŏĮƦĬĪĶĚĔĶŃĭŀĔľĶŊŀĶŌĮĔĶĺĵŏĸŖĔĬƟŀĵȮįƞŅĬŏĕƟŅœĮ
ŒĬĪƞŀȮ&Barrel) ľĶŊŀĔĶŃĭŀĔŀńħĪňŗĴňŀŋĦľĳŌĴŇȮěŅĔĕħĸĺħėĺŅĴĶƟŀĬĶŃľĺƞŅĚȮ200-350ȮŀĚĻŅŏĞĸŏĞňĵĽȮ
ėĺŅĴĶƟŀĬĬňŘĪŜŅŒľƟĺńĽħŋĪňŗĽńĴįńĽĔńĭĪƞŀŏĔŇħĔŅĶŏįŅœľĴƟŐĸŃœħƟįĸŇĨĳńĦĤƢĪňŗȮĩŌĔĵŉħĨńĺĔńĬħňȮĸńĔļĦŃŏĮƦĬĪƞŀ
ĪĶĚĔĶŃĭŀĔľĔŏľĸňŗĵĴĕĬŅħĮĶŃĴŅĦȮ50ȮĴŇĸĸŇŏĴĨĶȮőħĵŏĜıŅŃĔŅĶŀŀĔŐĭĭĕŀĚľńĺŏĔĸňĵĺĪŜŅŒľƟȮœħƟ
ŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚĪňŗĴňĶŌĔĸĺĚĨĶĚĔĸŅĚĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚĮĶŃĴŅĦȮ20ȮĴŇĸĸŇŏĴĨĶȮŏıŊŗŀŏĮƦĬĝƞŀĚŒľƟ
ĔƠŅĞľĶŊŀėĺńĬĪňŗŏĔŇħŒĬȮĶŃľĺƞŅĚĔŅĶŀńħĩƞŅĵŏĪŀŀĔĴŅȮĔŜŅĸńĚŒĬĔŅĶįĸŇĨĕŀĚŏėĶŊŗŀĚŀńħŐĭĭĬňŘŀĵŌƞŒĬĝƞĺĚȮ
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50-500ȮĔŇőĸĔĶńĴĨƞŀĝńŗĺőĴĚȮĺńĽħŋĪňŗŒĝƟĴňĸńĔļĦŃŏĴŖħȮĸŃŏŀňĵħŐĸŃĴňĮĶŇĴŅĦėĺŅĴĝŊŘĬŒĬĝƞĺĚĶƟŀĵĸŃȮ8-12Ȯ
ĮƤĠľŅŒľĠƞĕŀĚŏėĶŊŗŀĚŀńħŐĭĭĬňŘėŊŀȮĔŅĶĕńħĽňĕŀĚŏĔĸňĵĺŐĸŃĔĶŃĭŀĔŀńħȮ&ĪŀĚȮĪŇıĵƢȮıŌĸŏĔļĴȮ,2542) 

(2.3) ŏėĶŊŗŀĚŀńħŐĭĭŏĔĸňĵĺėŌƞȮ&Twin-screw press) ŏėĶŊŗŀĚŀńħŐĭĭĬňŘĴňŏĔĸňĵĺŀńħȮ2 ŀńĬĨƞŀĔńĭĪňŗ
ĽĺĴŏĕƟŅĔńĭȮĝŇŘĬĽƞĺĬĕŀĚŏĔĸňĵĺȮ&Screw parts) ĪňŗŏĮĸňŗĵĬėĺŅĴŏĶŖĺŒĬĔŅĶľĴŋĬœħƟȮŏĬŊŗŀĚěŅĔŐĶĚŀńħŐĸŃ
ŐĶĚŏĽňĵħĽŌĚȮĪŜŅŒľƟŀŋĦľĳŌĴŇĕŀĚĺńĨĩŋħŇĭȮĽŌĚĩŉĚȮ250 ŀĚĻŅŏĞĸŏĞňĵĽȮěŉĚĨƟŀĚĴňĽƞĺĬľĸƞŀŏĵŖĬĪňŗĔĶŃĭŀĔŀńħȮ
ĽŜŅľĶńĭĺńĨĩŋħŇĭĪňŗŒĝƟŀńħėĺĶĴňĕĬŅħȮ30-80 ĴŇĸĸŇŏĴĨĶȮŐĸŃĺńĨĩŋħŇĭĪňŗȮĴňĮĶŇĴŅĦėĺŅĴĝŊŘĬĶƟŀĵĸŃȮ25 ĕŉŘĬ
œĮěŉĚěŃĽŅĴŅĶĩĪŜŅĔŅĶŀńħ 

œħƟȮőħĵœĴƞĨƟŀĚĪŜŅŒľƟŐľƟĚŏĽňĵĔƞŀĬȮĔŜŅĸńĚĔŅĶįĸŇĨĕŀĚŏėĶŊŗŀĚĬňŘŀĵŌƞŒĬĝƞĺĚȮ2800-3600ȮĔŇőĸĔĶńĴ
ĨƞŀĝńŗĺőĴĚĕŉŘĬŀĵŌƞĔńĭĽƞĺĬįĽĴĕŀĚĺńĨĩŋħŇĭĪňŗŒĝƟ 

&3'ȮŏėĶŊŗŀĚŀńħŐĭĭĸŌĔĔĸŇŘĚȮ&Roll press) ŏėĶŊŗŀĚŀńħŐĭĭĸŌĔĔĸŇŘĚĬňŘȮĴňĔŅĶĪŜŅĚŅĬőħĵěŃŏĶŇŗĴ
ĪŜŅĚŅĬŀńħĺńĨĩŋħŇĭĪňŗȮĨĔĸĚĴŅŒĬĶŃľĺƞŅĚĸŌĔĔĸŇŘĚĪńŘĚĽŀĚĪňŗľĴŋĬĪŇĻĪŅĚĨĶĚĔńĬĕƟŅĴȮĪŜŅŒľƟĺńĨĩŋħŇĭĩŌĔŀńħŐĬƞ
ŏĕƟŅœĮŒĬĨńĺĶŀĚĶńĭŐĪƞĬŀńħȮ&Pilloe-shaped briquetted) ĔŅĶŀńħŐĪƞĚŐĭĭĬňŘĨƟŀĚĔŅĶĺńĽħŋĪňŗĴňĕĬŅħ
ŏĸŖĔĔĺƞŅĔŅĶŀńħŐĭĭŀŊŗĬȮŐĸŃŐĪƞĚŀńħĪňŗœħƟĴňėĺŅĴĪĬĪŅĬĬƟŀĵĔĺƞŅŐĪƞĚŀńħĪňŗȮœħƟěŅĔĔŅĶŀńħŐĭĭŀŊŗĬ
ŏĬŊŗŀĚěŅĔĝƞĺĚŏĺĸŅŒĬĔŅĶŀńħĽńŘĬȮĪŜŅŒľƟĵŅĔĨƞŀĔŅĶĽĶƟŅĚĽĳŅĺŃĕŀĚŀŋĦľĳŌĴŇŐĶĚŀńħŒĬĔŅĶľĸŀĴĸŃĸŅĵ
ĸŇĬŇĬȮœħƟŀĵƞŅĚŏĨŖĴĪňŗȮħńĚĬńŘĬĔŅĶŀńħŐĪƞĚħƟĺĵĺŇīňĬňŘěŃœħƟįĸĽŜŅŏĶŖěħňěŜŅŏĮƦĬĨƟŀĚŒĝƟĨńĺĮĶŃĽŅĬŏĕƟŅĝƞĺĵȮĪňŗĪŜŅ
ŒľƟĺńĽħŋŏĔŅŃĨŇħĔńĬħňȮ&ĪŀĚĪŇıĵƢȮıŌĸŏĔļĴ, 2542) 

&4'ȮŏėĶŊŗŀĚŀńħŏĴŖħľĶŊŀŀńħŏĮƦĬŐĪƞĚŏĸŖĔŕȮ&Pelletizing press) ŏėĶŊŗŀĚŀńħŐĭĭĬňŘĮĶŃĔŀĭħƟĺĵ
ŐĴƞıŇĴıƢȮ&Matrix) ŐĸŃĸŌĔĔĸŇŘĚȮ&Roller) ĞŉŗĚŐĶĚŀńħĶŃľĺƞŅĚŐĴƞıŇĴıƢĔńĭĸŌĔĔĸŇŘĚĪŜŅŒľƟŏĔŇħėĺŅĴĶƟŀĬěŅĔ
ŐĶĚŏĽňĵħĽňŐĸŃĪŜŅĔŅĶŀńħĺńĨĩŋħŇĭįƞŅĬŐĴƞıŇĴıƢĪňŗȮŏěŅŃŏĮƦĬĶŌĞŉŗĚĴňȮ2ȮŐĭĭėŊŀȮŏėĶŊŗŀĚŀńħŐĭĭŐĴƞıŇĴıƢŐįƞĬ
ĔĸĴȮ&Disk matrix press) ŐĸŃŏėĶŊŗŀĚŀńħŐĴƞıŇĴıƢĺĚŐľĺĬȮ&Ring matrix press) ŐĪƞĚŀńħŏĴŖħĪňŗĩŌĔŀńħ
ŀŀĔĴŅŐĸƟĺěŃĩŌĔĨńħħƟĺĵŒĭĴňħĨŅĴĕĬŅħėĺŅĴĵŅĺĪňŗĔŜŅľĬħŒľƟȮĞŉŗĚĮĔĨŇěŃĴňėĺŅĴĵŅĺĬƟŀĵĔĺƞŅȮ30Ȯ
ĴŇĸĸŇŏĴĨĶȮŐĸŃĴňŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚȮ5-15ȮĴŇĸĸŇŏĴĨĶȮĩƟŅŐĪƞĚŀńħĴňĕĬŅħŒľĠƞĔĺƞŅĬňŘŐĸƟĺěŃŒĝƟĔŅĶŀńħŏĮƦĬ
ĸŌĔĭŅĻĔƢȮ&Cubing) ŐĪĬĔŅĶȮŀńħŏĴŖħȮ&ĪŀĚĪŇıĵƢȮıŌĸŏĔļĴ, 2542) 

ŏĪėőĬőĸĵňıĸńĚĚŅĬĝňĺĴĺĸ 

  ĔŅĶĽńĬħŅĮȮ&Combustion Technology) ĔŅĶĽńĬħŅĮŏĮƦĬĮĢŇĔŇĶŇĵŅĔŅĶĶĺĴĨńĺĔńĬĕŀĚ
ŏĝŊŘŀŏıĸŇĚĔńĭŀŀĔĞŇŏěĬȮŀĵƞŅĚĶĺħŏĶŖĺıĶƟŀĴŏĔŇħĔŅĶĸŋĔœľĴƟŐĸŃėŅĵėĺŅĴĶƟŀĬȮŒĬĔŅĶŏįŅœľĴƟȮĽƞĺĬŒľĠƞ
ěŃœĴƞŒĝƟŀŀĔĞŇŏěĬĸƟĺĬȮŕȮŐĨƞěŃŒĝƟŀŅĔŅĻŐĪĬȮŏĬŊŗŀĚěŅĔŀŅĔŅĻĴňŀŀĔĞŇŏěĬŀĵŌƞȮ21%ȮőħĵĮĶŇĴŅĦȮľĶŊŀȮ
23%ȮőħĵĬŘŜŅľĬńĔ 
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ŏĨŅŐĔƠĽĝňĺĴĺĸȮŏĨŅŐĔƠĽĝňĺĴĺĸŏĮƦĬŏĨŅĪňŗěńħĽĶƟŅĚĕŉŘĬŏıŊŗŀŒĝƟĽŜŅľĶńĭĔŅĶľŋĚĨƟĴŀŅľŅĶŒĬ
ėĶńĺŏĶŊŀĬȮőħĵŒĝƟŏĻļœĴƟȮŐĸŃŏĻļĺńĽħŋŏľĸŊŀŒĝƟĪŅĚĔŅĶŏĔļĨĶŏĮƦĬŏĝŊŘŀŏıĸŇĚȮőħĵĴňľĸńĔĔŅĶĪŜŅĚŅĬŐĭĭ
ĔŅĶįĸŇĨŐĔƠĽŏĝŊŘŀŏıĸŇĚěŅĔĝňĺĴĺĸȮ&Gasifier) ŐĭĭȮŀŅĔŅĻœľĸĕŉŘĬȮ&Updraf Gasifier) ŏĮƦĬĔŅĶŏįŅœľĴƟ
ŏĝŊŘŀŏıĸŇĚŒĬĪňŗĪňŗěŜŅĔńħĮĶŇĴŅĦŀŅĔŅĻŒľƟŏĔŇħėĺŅĴĶƟŀĬĭŅĚĽƞĺĬŐĸƟĺœĮŏĶƞĚȮĮġŇĔĶŇĵŅĨƞŀŏĬŊŗŀĚŀŊŗĬŕȮŏıŊŗŀ
ŏĮĸňŗĵĬŏĝŊŘŀŏıĸŇĚŐĕŖĚŒľƟŏĮƦĬŐĔƠĽŏĝŊŘŀŏıĸŇĚȮĪňŗĽŅĴŅĶĩĨŇħœĲœħƟȮ&ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢ
ıĸńĚĚŅĬȮ2555.)  

ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

ĺŅĬŇĝȮőĽĳŅĽıȮ&033.'ȮœħƟĺŇěńĵĔŅĶįĸŇĨĩƞŅĬŀńħŐĪƞĚħƟĺĵŏĻļĺńĽħŋŏľĸŊŀŒĝƟŏıŊŗŀŏĮƦĬıĸńĚĚŅĬ

ĪħŐĪĬȮœħƟĻŉĔļŅėƟĬėĺƟŅĺŇěńĵȮŐĸŃıńĥĬŅȮŏıŊŗŀĺńĨĩŋĮĶŃĽĚėƢĻŉĔļŅėŋĦĳŅıĻńĔĵĳŅıȮŐĸŃĮĶŃĽŇĪīŇĳŅı

ĨĸŀħȮěĬĔŅĶĬŜŅœĮŒĝƟŒľƟŏĔŇħȮĮĶŃőĵĝĬƢŒĬħƟŅĬĨƞŅĚŕȮőħĵįĸŇĨĩƞŅĬŀńħŐĪƞĚěŅĔĺńĽħŋŏľĸŊŀŒĝƟěŅĔĔŅĶ

ŏĔļĨĶĔĶĶĴȮĮĶŃŏĳĪŏĮĸŊŀĔĩńĺĸŇĽĚȮŏĮĸŊŀĔŏĴĸŖħĪŅĬĨŃĺńĬȮŐĸŃŏĮĸŊŀĔĩńŗĺĸŇĽĚįĽĴŏĮĸŊŀĔŏĴĸŖħ

ĪŅĬĨŃĺńĬȮĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵȮőħĵĔŅĶĬŜŅŏĻļĺńĽħŋŏľĸŊŀŒĝƟěŅĔŏĮĸŊŀĔĩńŗĺĸŇĽĚȮŏĮĸŊŀĔŏĴĸŖħȮĪŅĬĨŃĺńĬȮ

ŐĸŃŏĮĸŊŀĔĩńĺĸŇĽĚįĽĴŏĮĸŊŀĔŏĴĸŖħĪŅĬĨŃĺńĬȮŏĭŊŘŀĚĨƟĬĪŜŅĔŅĶĺŇěńĵĻŉĔļŅĺŇŏėĶŅŃľƢĸńĔļĦŃĽĳŅıĪŅĚ

ıķĔļĻŅĽĨĶƢȮĕŀĚıŊĝĩńĺĸŇĽĚȮĽĳŅıĪŅĚıķĔļĻŅĽĨĶƢĕŀĚıŊĝĪŅĬĨŃĺńĬȮŏĴŊŗŀŏĕƟŅĽŌƞĔĶŃĭĺĬĔŅĶįĸŇĨ

ĩƞŅĬŀńħŐĪƞĚȮħƟĺĵŏėĶŊŗŀĚŀńħŐĪƞĚħƟĺĵĕħĸĺħȮŐĭĭŏĔĸňĵĺėĺŅĴĶƟŀĬȮĞŉŗĚĴňŀŋĦľĳŌĴŇĪňŗĔĶŃĭŀĔŀńħŐĪƞĚȮ

ĮĶŃĴŅĦȮ13.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŏĕƟŅĽŌƞĕńŘĬĨŀĬĺŇīňĔŅĶľŅŀńĨĶŅȮĽƞĺĬĪňŗȮŏľĴŅŃĽĴȮĨĶĺěĺńħėƞŅŐĸŃĪħĽŀĭ

ľŅėŋĦĳŅıĕŀĚŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚ 

Suttibak ŐĸŃȮNitivattananon (0..6'ȮœħƟĻŉĔļŅŏĶŊŗŀĚĔŅĶĮĶŃŏĴŇĬĮƤěěńĵĪňŗĴňįĸĨƞŀȮ

ĮĶŃĽŇĪīŇĳŅıŒĬőėĶĚĔŅĶĕĵŃĶňœĞŏėŇĸȮőħĵĻŉĔļŅěŅĔőėĶĚĔŅĶĕĵŃĶňœĞŏėŇĸěŜŅĬĺĬȮ/0.ȮőėĶĚĔŅĶŒĬŏĕĨȮ

ĝŋĴĝĬŏĴŊŀĚĨƞŅĚŕĕŀĚĮĶŃŏĪĻœĪĵȮŏĝƞĬȮőėĶĚĔŅĶīĬŅėŅĶĕĵŃőĶĚŏĶňĵĬȮīĬŅėŅĶĕĵŃĝŋĴĝĬȮŐĸŃȮőĶĚ

ľĴńĔĕĵŃȮŏĮƦĬĨƟĬȮįĸĔŅĶĻŉĔļŅıĭĺƞŅȮĺŇīňĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶħŜŅŏĬŇĬĚŅĬȮœħƟŐĔƞȮŐĶĚěŌĚŒěĪŅĚȮ

ĔŅĶŏĚŇĬȮŏĝƞĬȮħŀĔŏĭňŘĵȮľĶŊŀĔŅĶĬŜŅėƞŅŒĝƟěƞŅĵŒĬĔŅĶĶňœĞŏėŇĸœĮĸħĳŅļň, ĽŇĬėƟŅĨŀĭŐĪĬĽŜŅľĶńĭĽĴŅĝŇĔȮ

ĺŅĚŐįĬĔŅĶĪħĸŀĚŐĭĭFactorial in RCB ĴňȮ0ȮĞŘŜŅȮőħĵĴňȮMain plot ėŊŀȮıńĬīŋƢŀƟŀĵŀŌƞȮĪŀĚȮ1ȮŐĸŃȮ

72+0+261 Sub plot ĴňȮ2ĔĶĶĴĺŇīňȮėŊŀȮĔŅĶĨńħŀƟŀĵĪŋĔȮ2ȮŏħŊŀĬȮĨńħŀƟŀĵĪŋĔȮ4ȮŏħŊŀĬȮĨńħȮŀƟŀĵĪŋĔȮ6

ŏħŊŀĬȮŐĸŃĔŅĶĨńħŀƟŀĵȮĮĔĨŇĪňŗȮ/0ȮŏħŊŀĬȮĪŜŅĔŅĶĮĸŌĔŀƟŀĵŒĬĺńĬĪňŗȮ01ĔŋĴĳŅıńĬīƢȮ0327ȮįĸĔŅĶĪħĸŀĚ

ĽĶŋĮĺƞŅȮĔŅĶĨńħŀƟŀĬȮŐĸŃĔŅĶĨńħŀƟŀĵĮĔĨŇȮ/0ȮŏħŊŀĬȮŒľƟĝňĺĴĺĸȮĶĺĴĕŀĚȮŀƟŀĵœĴƞŐĨĔĨƞŅĚĔńĬĪŅĚĽĩŇĨŇȮ

őħĵĔŅĶĨńħĪŋĔȮ6ȮŏħŊŀĬŒľƟĝňĺĴĺĸĶĺĴĪńŘĚȮ1ȮėĶńŘĚȮ16,.5ȮĨńĬĨƞŀœĶƞŒĬĕĦŃĪňŗĔŅĶĨńħĪŋĔȮ/0ȮŏħŊŀĬȮŒľƟĝňĺȮ

ĴĺĸȮ0ȮėĶńŘĚȮ17,40ȮĨńĬĨƞŀœĶƞŐĨƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭȮĔŅĶĨńħŀƟŀĵĪŋĔȮ2ȮŏħŊŀĬȮŐĸŃȮ4ȮŏħŊŀĬȮĔŅĶĨńħŀƟŀĵ
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ĪŋĔȮ2ȮŏħŊŀĬȮŒľƟȮĝňĺĴĺĸĶĺĴȮ07,3.ȮĨńĬĨƞŀœĶƞœĴƞŐĨĔĨƞŅĚĪŅĚĽĩŇĨŇĔńĭĔŅĶĨńħŀƟŀĵĪŋĔȮ4ȮŏħŊŀĬȮĪňŗŒľƟĝňĺ

ĴĺĸĶĺĴȮ07,75ȮĨńĬĨƞŀœĶƞȮĬŀĔěŅĔĬňŘȮıńĬīŋƢŀƟŀĵȮ72+0+261ȮŒľƟĝňĺĴĺĸĶĺĴĽŌĚĔĺƞŅıńĬīŋƢŀŌƞĪŀĚȮ1ȮĩŉĚȮ1/#Ȯ

őħĵŀƟŀĵıńĬīŋƢŀŌƞĪŀĚȮ1ȮŒľƟĝňĺĴĺĸ 

ĪŀĚĪŇıĵƢȮıŌĸŏĔļĴȮ&0320'ȮĻŉĔļŅĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚěŅĔŏĮĸŊŀĔĪŋŏĶňĵĬŏıŊŗŀĪħŐĪĬĲƘĬ

ŐĸŃĩƞŅĬŒĬĔŅĶľŋĚĨƟĴŒĬėĶńĺŏĶŊŀĬĻŉĔļŅėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶĬŜŅŏŀŅŏĮĸŊŀĔĪŋŏĶňĵĬŏľĸŊŀĪŇŘĚĴŅįĸŇĨŏĮƦĬ

ŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚħƟĺĵĺŇīňĔŅĶŀńħŐĭĭĶƟŀĬŐĸŃȮŏĵŖĬȮŏıŊŗŀŏĮĶňĵĭŏĪňĵĭėŋĦĽĴĭńĨŇĪŅĚħƟŅĬŏĝŊŘŀŏıĸŇĚŐĸŃ

ĔŅĶĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟŒĬĔŅĶŀńħȮĔŅĶĪħĸŀĚœħƟĬŜŅŏĮĸŊŀĔĪŋŏĶňĵĬȮ0ȮıńĬīŋƢȮėŊŀȮľĴŀĬĪŀĚŐĸŃ

ĝŃĬňȮĪňŗĴňėĺŅĴĝŊŘĬĶƟŀĵĸŃȮ53ȮůȮ6.ȮĽńĭŏĮƦĬĝŇŘĬŏĸŖĔȮŕĨŅĔŐħħŒľƟŏľĸŊŀėĺŅĴĝŊŘĬŏĜĸňŗĵȮĶƟŀĵĸŃȮ23Ȯ

ěŅĔĬńŘĬĬŜŅĴŅŀńħŐĪƞĚŏĮƦĬŏĝŊŘŀŏıĸŇĚȮŒĬŏėĶŊŗŀĚŀńħŐĪƞĚŐĭĭŏĔĸňĵĺĞŉŗĚĴňŀĵŌƞȮ0ȮŐĭĭȮėŊŀŐĭĭŀńħĶƟŀĬŐĸŃ

ŐĭĭŀńħŏĵŖĬȮ0ȮĺŇīňįĸĔŅĶĪħĸŀĚıĭĺƞŅėĺŅĴĽŅĴŅĶĩŀńħŏĮƦĬŐĪƞĚŐĸŃȮėŋĦĳŅıŏĝŊŘŀŏıĸŇĚĕŀĚŏĮĸŊŀĔ

ĪŋŏĶňĵĬĪńŘĚĽŀĚıńĬīŋƢœĴƞŐĨĔĨƞŅĚĔńĬȮŏĝŊŘŀŏıĸŇĚĪňŗįƞŅĬĔŅĶŀńħŐĪƞĚŐĭĭŏĵŖĬŒľƟėƞŅėĺŅĴĶƟŀĬĪňŗŒĔĸƟŏėňĵĚĔńĬȮĪńŘĚ

ŐĭĭŀńħőħĵŒĝƟĨńĺĮĶŃĽŅĬŐĸŃœĴƞŒĝƟĨńĺĮĶŃĽŅĬŒľƟėƞŅėĺŅĴĶƟŀĬ 

 

 

 

 

 

 



 

 

ĭĪĪňŗȮ1 

ĺŇīňħŜŅŏĬŇĬĚŅĬĺŇěńĵ 

 ĔŅĶĺŇěńĵėĶńŘĚĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮ

ŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸĕŀĚĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŏĮƦĬĔŅĶĽŜŅĶĺěȮ

&survey research' ħŜŅŏĬŇĬĔŅĶĻŉĔļŅőħĵŒĝƟŐĭĭĽŀĭĩŅĴȮ&questionnaire'ȮŏıŊŗŀŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸ

ěŅĔĬńŘĬĬŜŅĕƟŀĴŌĸĪňŗœħƟĴŅĪŜŅĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĮĶįĸŏıŊŗŀěŃľŅĕƟŀĽĶŋĮŒľƟĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢĕŀĚ

ĬńĔĻŉĔļŅőħĵĴňĶŅĵĸŃŏŀňĵħĕŀĚĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵħńĚĨƞŀœĮĬňŘ 

 (/)ȮĮĶŃĝŅĔĶĔĸŋƞĴĨńĺŀĵƞŅĚ 

 (0)ȮŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶĺŇěńĵ 

 (1) ĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸ 

 (2) ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 

ĮĶŃĝŅĔĶĔĸŋƞĴĨńĺŀĵƞŅĚ 

 1.ĮĶŃĝŅĔĶ 

 ȮȮȮȮȮȮĮĶŃĝŅĔĶĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘȮėŊŀȮĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ŏĪėőĬőĸĵňȮŏĮƦĬĬńĔĻŉĔļŅěŜŅĬĺĬȮ0,/75ȮėĬȮŐĸŃŏěƟŅľĬƟŅĪňŗȮ06ȮėĬȮŏĮƦĬěŜŅĬĺĬĪńŘĚľĴħȮ0,003ȮėĬ 

        2.ĔĸŋƞĴĨńĺŀĵƞŅĚ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮ&/'ȮĔŅĶĻŉĔļŅėĶńŘĚĬňŘěŃĪŜŅĔŅĶĻŉĔļŅěŅĔĔĸŋƞĴĨńĺŀĵƞŅĚȮőħĵĔŜŅľĬħĕĬŅħĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚ

ĨŅĴŐĬĺĪŅĚĕŀĚȮĪŅőĶȮĵŅĴŅŏĬƞȮ( Yamane , 1967 ) œħƟĽĴĔŅĶĪňŗȮ(1,/) 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ n = 
L

/)Lc0
 .                                                                                                   ź(3.1) 

                  Ȯ ŏĴŊŗŀȮȮn  ėŊŀȮĕĬŅħĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ N  ėŊŀȮĕĬŅħĕŀĚĮĶŃĝŅĔĶĪńŘĚľĴħ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     e  ėŊŀȮėĺŅĴėĸŅħŏėĸŊŗŀĬĕŀĚėƞŅĮĶŃĴŅĦĪňŗĵŀĴŒľƟŏĔŇħĕŉŘĬœħƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĪĬėƞŅȮȮȮ       n =   
0*003

/)0*003&.,.3'0 

 n = 339.04 

     = 340 ėĬ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħńĚĬńŘĬĕĬŅħĔĸŋƞĴĨńĺŀĵƞŅĚĕŀĚĬńĔĻŉĔļŅŐĸŃĭŋėĸŅĔĶŒĬĔŅĶŏĮƦĬĨńĺŐĪĬĮĶŃĝŅĔĶĪňŗ

ŒĝƟŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘȮėŊŀȮ340 ėĬ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  (2) ĔŅĶĽŋƞĴĨńĺŀĵƞŅĚŐĭĭŐĭƞĚĝńŘĬȮ&stratified sampling) 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(2.1) ĔŜŅľĬħĕĬŅħĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚěŅĔĮĶŃĝŅĔĶȮĪňŗŏĮƦĬĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬ

ėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŏĮƦĬěŜŅĬĺĬĪńŘĚľĴħȮ0,225ȮėĬȮœħƟĔĸŋƞĴĨńĺŀĵƞŅĚȮ340 ėĬ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(2.2)ȮěŜŅŐĬĔĔĸŋƞĴĨńĺŀĵƞŅĚœħƟŏĮƦĬĔĸŋƞĴŕȮĞŉŗĚŐĭƞĚŀŀĔœħƟŏĮƦĬȮ/5ȮĔĸŋƞĴȮħńĚĨŅĶŅĚ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ(2.3) ŐĭƞĚěŜŅĬĺĬĕĬŅħĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚĪňŗĔŜŅľĬħœĺƟȮőħĵŐĭƞĚĨŅĴĽńħĽƞĺĬĕŀĚ

ĮĶŃĝŅĔĶĪňŗŏĮƦĬĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀŒľƟœħƟěŜŅĬĺĬĽńħĽƞĺĬ

ĕŀĚȮ/5ȮĔĸŋƞĴĪňŗěŃĻŉĔļŅŒĬȮ2,225ȮėĬ ŏıŊŗŀŒľƟœħƟěŜŅĬĺĬ ĨńĺŀĵƞŅĚŒĬŐĨƞĸŃĔĸŋƞĴŏıŊŗŀŒľƟĔĸŋƞĴĨńĺŀĵƞŅĚ

ĔĶŃěŅĵėĸŀĭėĸŋĴĮĶŃĝŅĔĶĪńŘĚľĴħĪŋĔĶŃħńĭĝńŘĬȮįŌƟĺŇěńĵěŉĚŏĮĶňĵĭ ĽńħĽƞĺĬĔĸŋƞĴĨńĺŀĵƞŅĚĔĶŃěŅĵĨŅĴ

ĶŃħńĭĝńŘĬœħƟħńĚĬňŘ ĨŅĶŅĚĪňŗȮ0,/ 

ĨŅĶŅĚĪňŗȮ0,/ȮĔĸŋƞĴĨńĺŀĵƞŅĚĪńŘĚľĴħĕŀĚĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 

            ȮȮȮĔĸŋƞĴĨńĺŀĵƞŅĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŜŅĬĺĬĮĶŃĝŅĔĶ(ėĬ)ȮȮȮȮȮȮȮȮȮȮȮěŜŅĬĺĬĨńĺŀĵƞŅĚ(ėĬ) 
          ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ                           313                                 47 
ȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ107                                 44 
ȮȮȮȮȮȮȮȮȮȮėľĔĶĶĴĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ171                                 37 
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬĔŅĶŀŅľŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/2.                                 8 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏėĴň                                       69                                  27 
ȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ                          112                                 49 
ȮȮȮȮȮȮȮėĦŇĨĻŅĽĨĶƢĽŅĶĽĬŏĪĻ                           23                                  15 
ȮȮȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňĝňĺĳŅı                              14                                   1 
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ĨŅĶŅĚĪňŗȮ0,/ȮĔĸŋƞĴĨńĺŀĵƞŅĚĪńŘĚľĴħĕŀĚĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 

ȮȮȮȮȮȮȮȮĔĸŋƞĴĨńĺŀĵƞŅĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŜŅĬĺĬĮĶŃĝŅĔĶ(ėĬ)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŜŅĬĺĬĨńĺŀĵƞŅĚ(ėĬ) 
            ĽĩŇĨŇĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ01                                      14 
ȮȮȮȮȮȮȮȮȮȮȮĝňĺĺŇĪĵŅ                                     68                                      18 
ȮȮěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ                           54                                      19 
ȮȮȮȮȮȮȮĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ                                 20                                       6 
ȮȮȮȮȮȮȮĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ                                143                                     12 
ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴŀŅľŅĶ                     17                                       5 
ȮȮȮȮȮȮȮȮŐĸŃĬĺńĨĔĶĶĴ       
ȮȮȮȮĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ                               39                                      17 
ĺŇĪĵŅĻŅĽĨĶƢĔŅĶĔňĿŅŐĸŃĽŋĕĳŅı                   440                                     17 
ȮȮȮȮȮĭŋėĸŅĔĶ-ŏěƟŅľĬƟŅĪňŗȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ06ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0003ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12. 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                                                   

          (3) įŌƟĺŇěńĵœħƟĪŜŅĔŅĶĽŋƞĴĨńĺŀĵƞŅĚĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬ

ŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅȮŐĨƞĸŃĶŃħńĭĝńŘĬħƟĺĵĺŇīňĔŅĶĽŋƞĴŐĭĭĭńĚŏŀŇĠȮ&accidental 

sampling) 
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ŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĺŇěńĵ 

             1.ĔŅĶĽĶƟŅĚŏėĶŊŗŀĚĴŊŀ 

               ĔŅĶĻŉĔļŅŒĝƟŏėĶŊŗŀĚĴŊŀŏıŊŗŀĭĶĶĸŋĺńĨĩŋĮĶŃĽĚėƢȮœħƟŐĔƞȮŐĭĭĽŀĭĩŅĴȮ&questionnaire)  
įŌƟĻŉĔļŅœħƟħŜŅŏĬŇĬĔŅĶŀŀĔŐĭĭĽŀĭĩŅĴĞŉŗĚŏĮƦĬĨńĺĝňŘĺńħĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵŏıŊŗŀ

œĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŒľƟĔńĭėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňőħĵŐĭƞĚőėĶĚĽĶƟŅĚŐĭĭĽŀĭĩŅĴŀŀĔŏĮƦĬȮ

3 ĽƞĺĬ 

               ĽƞĺĬĪňŗȮ1 ŏĮƦĬėŜŅĩŅĴŏĔňŗĵĺĔńĭĸńĔļĦŃĽƞĺĬĭŋėėĸȮœħƟŐĔƞȮŏıĻȮŀŅĵŋĶŃħńĭĝńŘĬĪňŗĻŉĔļŅŒĬ

ĮƤěěŋĭńĬ ŐĸŃėĺŅĴĶŌƟĪńŗĺœĮĕŀĚĔŅĶěńħĔŅĶĕĵŃħƟĺĵĔŅĶŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮ&ŐĭĭŏĸŊŀĔĨŀĭ' 

                   ĽƞĺĬĪňŗȮ2 ŏĮƦĬėŜŅĩŅĴŏıŊŗŀĺńħėĺŅĴĨƟŀĚĔŅĶěńħĔŅĶĕĵŃőħĵĔŅĶŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ

ĕŀĚĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ

ŏĮƦĬĴŅĨĶĺńħŐĭĭŒľƟėŃŐĬĬȮ&rating scale) ŏĔňŗĵĺĔńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃőħĵĔŅĶŐĮĶĶŌĮŏĮƦĬ

ıĸńĚĚŅĬĝňĺĴĺĸȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĨƟŀĚĔŅĶěńħĔŅĶĕĵŃĕŀĚĭŋėĸŅĔĶőħĵĔŅĶŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺ

ĴĺĸĴňŏĔĦĤƢĔŅĶŒľƟėŃŐĬĬŒĬėĺŅĴėŇħŏľŖĬħńĚĬňŘ 

                   ĸńĔļĦŃĕŀĚėŜŅĨŀĭŏĮƦĬŐĭĭĴŅĨĶģŅĬĽƞĺĬĮĶŃĴŅĦėƞŅȮ5 ĶŃħńĭȮ&Likert scale) 
(œıĤŌĶĵƢőıīŇś ĽĺƞŅĚ, 2556) ĔŜŅľĬħėƞŅħńĚĬňŘ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬ
ĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮĴŅĔĪňŗĽŋħŒľƟȮ5 ėŃŐĬĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬ
ĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮĴŅĔŒľƟȮ4 ėŃŐĬĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬ
ĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮĮŅĬĔĸŅĚŒľƟȮ3 ėŃŐĬĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬ
ĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮĬƟŀĵŒľƟȮ2 ėŃŐĬĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬ
ĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮĬƟŀĵĪňŗĽŋħŒľƟȮ1 ėŃŐĬĬ 
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ȮȮȮȮȮȮȮȮȮȮȮĬŜŅĕƟŀĴŌĸĴŅŐĮĸėƞŅŏĜĸňŗĵĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨńĺŐĮĶĨƞŅĚȮŕȮĪňŗĴňĨƞŀĶŃħńĭėĺŅĴėŇħŏľŖĬ

ŀŀĔŏĮƦĬȮ5 ĶŃħńĭőħĵĔŅĶľŅėĺŅĴĔĺƟŅĚĕŀĚŀńĬĨĶĳŅėĝńŘĬħńĚĬňŘȮ&œıĤŌĶĵƢȮőıīŇĽĺƞŅĚ, 2556) Ȯ 

 ĝƞŀĚĔĺƟŅĚĕŀĚŀńĬĨĶĳŅėĝńŘĬ ; 
ėŃŐĬĬĽŌĚĽŋħėŃŐĬĬĨŗŜŅĽŋħ

ěŜŅĬĺĬĝńŘĬ
 

     ;
3 /

3
 

                                                                 = ..6. 

                    ėŃŐĬĬŏĜĸňŗĵȮ4.21-5.00 ĭŋėĸŅĔĶĴňĶŃħńĭĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŐĮĶ
ĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŀĵŌƞŒĬĶŃħńĭĴŅĔĪňŗĽŋħ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮėŃŐĬĬŏĜĸňŗĵȮ3.41-4.20 ĭŋėĸŅĔĶĴňĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚ
ĭŋėĸŅĔĶŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŀĵŌƞŒĬĶŃħńĭĴŅĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮėŃŐĬĬŏĜĸňŗĵȮ2.61-3.40 ĭŋėĸŅĔĶĴňĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚ
ĭŋėĸŅĔĶŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŀĵŌƞŒĬĶŃħńĭĮŅĬĔĸŅĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮėŃŐĬĬŏĜĸňŗĵȮ1.81-2.60 ĭŋėĸŅĔĶĴňĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚ
ĭŋėĸŅĔĶŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŀĵŌƞŒĬĶŃħńĭĬƟŀĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮėŃŐĬĬŏĜĸňŗĵȮ1.00-1.80 ĭŋėĸŅĔĶĴňĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚ
ĭŋėĸŅĔĶŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŀĵŌƞŒĬĶŃħńĭĬƟŀĵĪňŗĽŋħ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĽƞĺĬĪňŗȮ3 ĕƟŀŏĽĬŀŐĬŃŏĮƦĬėŜŅĩŅĴŏıŊŗŀŒľƟįŌƟĨŀĭŐĭĭĽŀĭĩŅĴœħƟŏĽĬŀŐĬŃŐĬĺėŇħŒĬŏĶŊŗŀĚ 
ėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĕŀĚĭŋėĸŅĔĶŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ œħƟŀĵƞŅĚŀŇĽĶŃ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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             2. ĔŅĶĨĶĺěĽŀĭėŋĦĳŅıŏėĶŊŗŀĚĴŊŀ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2.1 ĨĶĺěĽŀĭėĺŅĴŏĪňŗĵĚĨĶĚĕŀĚŏĬŊŘŀľŅȮ&content validity) őħĵĬŜŅŐĭĭĽŀĭĩŅĴĪňŗĽĶƟŅĚ

œĺƟœĮŒľƟ įŌƟĪĶĚėŋĦĺŋĥŇěŜŅĬĺĬĽŅĴĪƞŅĬĨĶĺěĽŀĭėĺŅĴŏĪňŗĵĚĨĶĚŏĝŇĚŏĬŊŘŀľŅŒľƟėĶŀĭėĸŋĴŐĨƞĸŃħƟŅĬŐĸŃ

ėĶŀĭėĸŋĴ ĨŅĴĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶĺŇěńĵȮěŅĔĬńŘĬĬŜŅœĮĮĶŃŏĴŇĬėƞŅħńĝĬňėĺŅĴĽŀħėĸƟŀĚȮIOC őħĵŒĝƟ

ĽŌĨĶȮ&īňĶħŅȮĳŇĠőĠ ŐĸŃŀħŇĻńĵȮőĪĺŇĝŅ, 2552) ĽĴĔŅĶĪňŗȮ(3,2) 

                                      GMAȮ;P᷾

L
Ȯ                                                   ź(3.2) 

ŏĴŊŗŀȮIOC ėŊŀėƞŅħńĝĬňėĺŅĴĽŀħėĸƟŀĚ 

N ėŊŀěŜŅĬĺĬįŌƟĪĶĚėŋĦĺŋĥŇ 

               R ėŊŀėƞŅėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőħĵĪňŗȮȮȮȮȮ)1 ŏĴŊŗŀŐĬƞŒěĺƞŅĕƟŀȮėŜŅĩŅĴĬńŘĬĴňėĺŅĴĽŀħėĸƟŀĚĔńĭĽŇŗĚĪňŗĨƟŀĚĔŅĶĺńħ 

                               0 ŏĴŊŗŀœĴƞŐĬƞŒěĺƞŅĕƟŀėŜŅĩŅĴĬńŘĬĴňėĺŅĴĽŀħėĸƟŀĚĔńĭĽŇŗĚĪňŗĨƟŀĚĔŅĶĺńħľĶŊŀœĴ 

                   -1 ŏĴŊŗŀŐĬƞŒěĺƞŅĕƟŀėŜŅĩŅĴĬńŘĬœĴƞĴňėĺŅĴĽŀħėĸƟŀĚĔńĭĽŇŗĚĪňŗĨƟŀĚĔŅĶĺńħ 

                        ľĸńĚěŅĔĬńŘĬĬŜŅĴŅľŅėƞŅħńĝĬňėĺŅĴĽŀħėĸƟŀĚĕŀĚĕƟŀėŜŅĩŅĴőħĵŏĸŊŀĔĕƟŀėŜŅĩŅĴĪňŗĴňėƞŅ 
ȮȮȮȮħńĝĬňėĺŅĴĽŀħėĸƟŀĚĨńŘĚŐĨƞȮ0.5 ĕŉŘĬœĮĴŅŒĝƟŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘ 
              2.2 ĔŅĶĨĶĺěĽŀĭėƞŅėĺŅĴŏĝŊŗŀĴńŗĬȮ&Reliability) įŌƟĺŇěńĵĬŜŅŐĭĭĽŀĭĩŅĴĪňŗĮĶńĭĮĶŋĚŐĸƟĺœĮ

ĪħĽŀĭ (try out) ĔńĭĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗĪňŗĴňĸńĔļĦŃŒĔĸƟŏėňĵĚĔńĭĔĸŋƞĴĪňŗěŃĻŉĔļŅěŜŅĬĺĬȮ30 ĶŅĵȮ

ěŅĔĬńŘĬĬŜŅĴŅĺŇŏėĶŅŃľƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľŅėƞŅėĺŅĴŏĝŊŗŀĴńŗĬĕŀĚŐĭĭŀĭĩŅĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶěńħĔŅĶȮĕĵŃĴŌĸ

İŀĵȮħƟĺĵĺŇīň ĽńĴĮĶŃĽŇĪīŇśŐŀĸĲŅĕŀĚėŀĬĭŅėȮ&Apml`_afŲ?jnf_ȮKcrfmb'Ȯ&Apml`_afȮ*Ȯ/73/'Ȯ

œħƟėƞŅėĺŅĴŏĝŊŗŀĴńŗĬ ŏĪƞŅĔńĭȮ0.89 ĞŉŗĚĴňėƞŅĽŌĚĔĺƞŅȮ0.07 ěŉĚĩŊŀœħƟĺƞŅŏĮƦĬŐĭĭĽŀĭĩŅĴĪňŗĴňėŋĦĳŅıĽŅĴŅĶĩ

ĬŜŅœĮŒĝƟŏĔŖĭĕƟŀĴŌĸœħƟ 
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ĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸ  

ȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŒĬĔŅĶĺŇěńĵėĶńŘĚĬňŘįŌƟĺŇěńĵħŜŅŏĬŇĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸħńĚĬňŘ 

1. ĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸĪŋĨŇĵĳŌĴŇ  

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĔŅĶĺŇěńĵėĶńŘĚĬňŘįŌƟĺŇěńĵœħƟħŜŅŏĬŇĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĚŅĬĺŇěńĵŒĬŐľƞĚĕƟŀĴŌĸĨƞŅĚŕ

ĪńŘĚĔŅĶ ĽŊĭėƟĬĕƟŀĴŌĸěŅĔľĬńĚĽŊŀŐĸŃĚŅĬĺŇěńĵěŅĔŏĺŖĭœĞĨƢĨƞŅĚŕĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ

ŐĸƟĺĬŜŅĴŅ ĺŇŏėĶŅŃľƢĽńĚŏėĶŅŃľƢĶĺĭĶĺĴĮĶŃŏħŖĬŏĬŊŘŀľŅĪňŗĩŌĔĨƟŀĚĽĴĭŌĶĦƢ 

2. ĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸĮģĴĳŌĴ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĺŇěńĵěŅĔĔŅĶĽŜŅĶĺěŐĭĭĽŀĭĩŅĴĕňŘŐěĚĺńĨĩŋĮĶŃĽĚėƢĺŇīňĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵĔŅĶ

ŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏıŊŗŀĕŀėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕŀĚĭŋėĸŅĔĶ ĕƟŀĴŌĸĺŇěńĵőħĵŒĝƟŐĭĭĽŀĭĩŅĴ

ěŜŅĬĺĬȮ340 ĜĭńĭŏĴŊŗŀŏĔŖĭĕƟŀĴŌĸŏĶňĵĭĶƟŀĵŐĸƟĺĬŜŅŐĭĭĽŀĭĩŅĴĪňŗœħƟėĶĭěŜŅĬĺĬȮ340 ĜĭńĭĴŅěńħĪŜŅ

ŐĸƟĺ ĺŇŏėĶŅŃľƢĕƟŀĴŌĸĨƞŀœĮ 

ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ  

ȮȮȮȮȮȮȮȮȮȮŏĴŊŗŀœħƟŐĭĭĽŀĭĩŅĴěŅĔĳŅėĽĬŅĴŐĸƟĺĬŜŅĴŅĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚŏıŊŗŀĽĶƟŅĚŏėĶŊŗŀĚĴŊŀĸĚ

ĶľńĽ ěŅĔĬńŘĬĬŜŅĕƟŀĴŌĸĪňŗĸĚĶľńĽŐĸƟĺĴŅĪŜŅĔŅĶĮĶŃĴĺĸįĸħƟĺĵŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮőħĵŒĝƟőĮĶŐĔĶĴĽĩŇĨŇ

ĽŜŅŏĶŖěĶŌĮ ĪŅĚĽńĚėĴĻŅĽĨĶƢȮ&statistical package for the social science; SPSS) őħĵŒĝƟľĸńĔĽĩŇĨŇ

ŒĬĔŅĶĺŇŏėĶŅŃľƢ ħńĚĬňŘ 

ȮȮȮȮȮȮȮȮȮȮȮ&1' ĽĩŇĨŇıĶĶĦĬŅȮŒĝƟėƞŅėĺŅĴĩňŗȮ&frequency) ėƞŅĶƟŀĵĸŃȮ&percentage) ėƞŅŏĜĸňŗĵȮ&Mean :  

ὼӶ) ŐĸŃĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ&standard deviation) ŏıŊŗŀŀīŇĭŅĵŏĝŇĚıĶĶĦĬŅĕƟŀĴŌĸħƟŅĬĮƤěěńĵ

ĽƞĺĬĭŋėėĸŐĸŃėĺŅĴĨƟŀĚĔŅĶ 

                 &2' ĽĩŇĨŇŏĝŇĚŀĬŋĴŅĬȮŏĮĶňĵĭŏĪňĵĭĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶ
ŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸĕŀĚ ĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅȮőħĵŒĝƟ
ĔŅĶĪħĽŀĭėĺŅĴŐĨĔĨƞŅĚĕŀĚėƞŅŏĜĸňŗĵĶŃľĺƞŅĚĔĸŋƞĴĨńĺŀĵƞŅĚĽŀĚĔĸŋƞĴĪňŗŏĮƦĬŀŇĽĶŃěŅĔĔńĬőħĵĔŅĶ 
ĪħĽŀĭėƞŅĪňȮ&t-Test) ĪňŗĶŃħńĭĬńĵĽŜŅėńĠĪňŗȮ0.05ȮőħĵĴňĽĴĴŋĨŇģŅĬĪŅĚĽĩŇĨŇȮėŊŀ 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮIл: ėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬȮıĸńĚĚŅĬĝňĺĴĺĸĕŀĚ
ĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňœĴƞėĺŅĴŐĨĔĨƞŅĚĔńĬ 
                        IлΥ˃мҐ˃н 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮIм: ėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬȮıĸńĚĚŅĬĝňĺĴĺĸĕŀĚ
ĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĴňėĺŅĴŐĨĔĨƞŅĚĔńĬ 
                         IмΥ˃мґ˃н 

 



 

 

ĭĪĪňŗȮ2 

įĸĔŅĶĺŇěńĵ 

ȮȮȮȮȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĔňŗĵĺĔńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬėĦŃ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

įŌƟĻŉĔļŅœħƟĬŜŅŏĽĬŀįĸĔŅĶĺŇŏėĶŅŃľƢĞŉŗĚĴňĶŅĵĸŃŏŀňĵħŒĬĔŅĶĺŇŏėĶŅŃľƢĨŅĴĸŜŅħńĭȮėŊŀ 

ȮȮȮȮȮȮ(/)ȮĕƟŀĴŌĸĽƞĺĬĭŋėėĸĕŀĚįŌƟĨŀĭŐĭĭĽŀĭĩŅĴ 

      (0) ĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŏĪėőĬőĸĵň
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

      (3) ŏĮĶňĵĭŏĪňĵĭĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸĶŃľĺƞŅĚĬńĔĻňĔļŅ 

ĔńĭŏěƟŅľĬƟŅĪňŗ 

ĕƟŀĴŌĸĽƞĺĬĭŋėėĸĕŀĚįŌƟĨŀĭŐĭĭĽŀĭĩŅĴ 

ȮȮȮȮȮȮěŅĔĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĔňŗĵĺĔńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚ

ĭŋėĸŅĔĶŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬ

ıĸńĚĚŅĬĝňĺĴĺĸěŜŅĬĺĬȮ340 ėĬȮĔĸŋƞĴĮĶŃĝŅĔĶĴňĕƟŀĴŌĸĽƞĺĬĭŋėėĸȮħńĚĬňŘ 

          (1) ŏıĻȮıĭĺƞŅĔĸŋƞĴĨńĺŀĵƞŅĚĭŋėĸŅĔĶĪńŘĚľĴħŏĮƦĬŏıĻĝŅĵȮěŜŅĬĺĬȮ136 ėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ40 

ŐĸŃŏıĻľĠŇĚ ěŜŅĬĺĬȮ204 ėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ4. ħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ4.1 

ĨŅĶŅĚĪňŗȮ4.1 ěŜŅĬĺĬŐĸŃĶƟŀĵĸŃĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚĭŋėĸŅĔĶĪńŘĚľĴħěŜŅŐĬĔĨŅĴŏıĻ 

ŏıĻ ěŜŅĬĺĬĮĶŃĝŅĔĶ(ėĬ) ȮȮȮȮȮȮĶƟŀĵĸŃ 

ĝŅĵ ȮȮȮȮȮȮ/14 ȮȮȮȮȮȮȮȮȮ2. 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĠŇĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0.2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ41 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12.ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/.. 
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ȮȮȮȮȮȮȮȮȮȮıĭĺƞŅĔĸŋƞĴĨńĺŀĵƞŅĚŏěƟŅľĬƟŅĪňŗŏĮƦĬŏıĻĝŅĵȮěŜŅĬĺĬȮ7 ėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ41.2 ŐĸŃŏıĻľĠŇĚ 

ěŜŅĬĺĬȮ10 ėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ36,6 ħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ4.2 

ĨŅĶŅĚĪňŗȮ4.2 ěŜŅĬĺĬŐĸŃĶƟŀĵĸŃĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚŏěƟŅľĬƟŅĪňŗĪńŘĚľĴħěŜŅŐĬĔĨŅĴŏıĻ 

ŏıĻ ěŜŅĬĺĬĮĶŃĝŅĔĶ(ėĬ) ȮȮȮȮȮȮĶƟŀĵĸŃ 

ĝŅĵ ȮȮȮȮȮȮȮȮȮ5 ȮȮȮȮȮȮȮ2/,0 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĠŇĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/.ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ36,6 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/.. 

 

ȮȮȮȮȮȮȮȮȮȮŏıĻȮıĭĺƞŅĔĸŋƞĴĨńĺŀĵƞŅĚĬńĔĻŉĔļŅŏĮƦĬŏıĻĝŅĵȮěŜŅĬĺĬȮ129 ėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ39.9 ŐĸŃŏıĻ

ľĠŇĚ ěŜŅĬĺĬȮ194 ėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ4.,/ ħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ4.3 

ĨŅĶŅĚĪňŗȮ4.3 ěŜŅĬĺĬŐĸŃĶƟŀĵĸŃĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚĬńĔĻŉĔļŅĪńŘĚľĴħěŜŅŐĬĔĨŅĴŏıĻ 

ŏıĻ ěŜŅĬĺĬĮĶŃĝŅĔĶ(ėĬ) ȮȮȮȮȮȮĶƟŀĵĸŃ 

ĝŅĵ ȮȮȮȮȮȮȮȮ/07 ȮȮȮȮȮȮȮȮ17,7ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĠŇĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/61ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4.,/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ101ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/.. 
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          (2) ŀŅĵŋȮıĭĺƞŅěŅĔěŜŅĬĺĬĔĸŋƞĴĨńĺŀĵƞŅĚĪńŘĚľĴħȮ340 ėĬȮĭŋėĸŅĔĶĽƞĺĬŒľĠƞŀĵŌƞŒĬĝƞĺĚŀŅĵŋȮ/6+

0/Ȯ ĮƖĴňěŜŅĬĺĬȮ022ȮėĬėŇħŏĮƦĬĶƟŀĵĸŃȮ71.8 ŒĬĝƞĺĚȮ22-25 ĮƖȮĴňěŜŅĬĺĬȮ57ȮėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ23.2 

ŒĬĝƞĺĚȮ04+13ȮĮƖĴňěŜŅĬĺĬȮ//ȮėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ1,0ȮŒĬĝƞĺĚȮ36-60 ĮƖĴňěŜŅĬĺĬȮ4ȮėĬȮėŇħŏĮƦĬĶƟŀĵĸŃȮ

/,6ȮĨŅĴĸŜŅħńĭȮħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ4.4 

ĨŅĶŅĚĪňŗȮ4.4 ěŜŅĬĺĬŐĸŃĶƟŀĵĸŃĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚĭŋėĸŅĔĶĪńŘĚľĴħěŜŅŐĬĔĨŅĴŀŅĵŋ 

ĝƞĺĚŀŅĵŋ ěŜŅĬĺĬĮĶŃĝŅĔĶ(ėĬ) ȮȮȮȮȮȮȮȮĶƟŀĵĸŃ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬńĔĻŉĔļŅ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/6Ȯ+Ȯ0/Ȯ 

ȮȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮ022 

ȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮ5/,6 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ00Ȯ+Ȯ03ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ57ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ01,0 

                  ŏěƟŅľĬƟŅĪňŗ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ04Ȯ+Ȯ13                              11                                 3.2 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ14Ȯ+Ȯ4.ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/,6 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12.ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/.. 
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ĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ 

1. ȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ Ȯ 

ȮȮȮȮȮȮȮȮȮȮȮȮěŅĔĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĔňŗĵĺĔńĭĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ

ĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮĴňĔĸŋƞĴĨńĺŀĵƞŅĚ

ěŜŅĬĺĬȮȮ340 ėĬȮěŅĔėŜŅĩŅĴ ĪńŘĚľĴħȮ15 ĕƟŀȮőħĵŐĭƞĚŀŀĔŏĮƦĬȮ3 ĮĶŃŏħŖĬȮėŊŀȮħƟŅĬĔŅĶėńħŐĵĔĕĵŃ

ĴŌĸİŀĵěŜŅĬĺĬȮ   5 ĕƟŀȮħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ ěŜŅĬĺĬȮ5 ĕƟŀȮŐĸŃħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸ

İŀĵěŜŅĬĺĬȮ5 ĕƟŀȮőħĵĳŅıĶĺĴŀĵŌƞŒĬĶŃħńĭȮĴŅĔĽŋħȮ&ὼӶ= 4.33, S.D. = 0.45) ŏĴŊŗŀĬŜŅĴŅıŇěŅĶĦŅŏĮƦĬ

ĶŅĵħƟŅĬıĭĺƞŅȮħƟŅĬĪňŗĴňėƞŅŏĜĸňŗĵĴŅĔĪňŗĽŋħȮėŊŀ ĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ ıĭĺƞŅĔĸŋƞĴĨńĺŀĵƞŅĚĴňėĺŅĴ

ĨƟŀĚĔŅĶŀĵŌƞŒĬĶŃħńĭĴŅĔĽŋħȮȮȮȮ&ὼӶ= 4.40, S.D. = 0.51) ĶŀĚĸĚĴŅȮėŊŀȮĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ Ĵň

ėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃŀĵŌƞŒĬĶŃħńĭĴŅĔĽŋħȮ&ὼӶ = 4.34, S.D. = 0.52) ŐĸŃĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸ

İŀĵ ĴňėĺŅĴĨƟŀĚĔŅĶŀĵŌƞŒĬĶŃħńĭĴŅĔĪňŗĽŋħȮȮ&ὼӶ= 4.26, S.D. = 0.45) ĨŅĴĸŜŅħńĭȮěŅĔįĸĔŅĶĺŇŏėĶŅŃľƢ

ĽŅĴŅĶĩĽĶŋĮœħƟħńĚĨŅĶŅĚĪňŗȮ4.5  

ĨŅĶŅĚĪňŗȮ4.5 ȮȮėƞŅŏĜĸňŗĵŐĸŃėƞŅĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚĭŋėĸŅĔĶĨƞŀĶŃħńĭėĺŅĴ 
ȮȮȮȮȮȮȮȮĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŒĬĳŅıĶĺĴ 
 

ĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ

ĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬ

ıĸńĚĚŅĬĝňĺĴĺĸŒĬ

ĳŅıĶĺĴ 

ěŜŅĬĺĬĮĶŃĝŅĔĶ

(ėĬ) 

 

ὼӶ 

 

S.D. ĶŃħńĭėĺŅĴ

ĨƟŀĚĔŅĶ 

ȮȮȮȮȮȮĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ         340                 4.40             0.51              ĴŅĔĪňŗĽŋħ 

ȮȮȮȮȮȮĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ   340                 4.34             0.52        ȮȮȮȮȮȮĴŅĔĪňŗĽŋħ 

ȮȮȮȮȮȮĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ         340                 4.26             0.53        ȮȮȮȮȮȮĴŅĔĪňŗĽŋħ 

ȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ12.ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2,11ȮȮȮȮȮȮȮȮȮȮȮȮȮ.,23              ĴŅĔĪňŗĽŋħ 

ȮȮȮȮȮȮȮȮȮȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 3 ħƟŅĬȮĕŀĚ
ĭŋėĸŅĔĶ 
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ĨŅĶŅĚĪňŗȮ4.6  ėƞŅŏĜĸňŗĵŐĸŃėƞŅĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚŏěƟŅľĬƟŅĪňŗĨƞŀėĺŅĴĨƟŀĚĔŅĶȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŒĬĳŅıĶĺĴ 
 

ĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ
ĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬ
ıĸńĚĚŅĬĝňĺĴĺĸŒĬ
ĳŅıĶĺĴ 

ěŜŅĬĺĬĮĶŃĝŅĔĶ
(ėĬ) 

 

ὼӶ 

 

S.D. ĶŃħńĭėĺŅĴ
ĨƟŀĚĔŅĶ 

ȮȮĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ            17                 4.56               0.47              ĴŅĔĪňŗĽŋħ 

ȮȮĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ      17                 4.41               0.51              ĴŅĔĪňŗĽŋħ 

ȮȮĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ            17                 4.37               0.38              ĴŅĔĪňŗĽŋħ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2,23ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ.,17             ĴŅĔĪňŗĽŋħ 

ȮȮȮȮȮȮȮȮȮȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 3 ħƟŅĬȮĕŀĚ
ĬńĔĻŉĔļŅ 

ĨŅĶŅĚĪňŗȮ4.7   ėƞŅŏĜĸňŗĵŐĸŃėƞŅĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚĬńĔĻŉĔļŅĨƞŀėĺŅĴĨƟŀĚĔŅĶ 
ȮȮȮȮȮȮȮȮĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŒĬĳŅıĶĺĴ 
 

ĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ
ĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬ
ıĸńĚĚŅĬĝňĺĴĺĸŒĬ
ĳŅıĶĺĴ 

ěŜŅĬĺĬĮĶŃĝŅĔĶ
(ėĬ) 

 

ὼӶ 

 

S.D. ĶŃħńĭėĺŅĴ
ĨƟŀĚĔŅĶ 

ȮȮȮĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ         323                 4.39              0.51               ĴŅĔĪňŗĽŋħ 

ȮȮĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ    323                 4.34              0.53             ȮȮĴŅĔĪňŗĽŋħ 

ȮȮĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ          323                 4.25              0.53              ȮĴŅĔĪňŗĽŋħ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ101ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2,11ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ.,23            ȮȮĴŅĔĪňŗĽŋħ 
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2. ħƟŅĬĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ 

ȮȮȮȮȮĔĸŋƞĴĨńĺŀĵƞŅĚĴňĶŃħńĭėĺŅĴĨƟŀĚĔŅĶħƟŅĬĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵȮŀĵŌƞŒĬĶŃħńĭĴŅĔĽŋħȮ&ὼӶ = 4.40, 

S.D. = 0.51) ŏĴŊŗŀıŇěŅĶĦŅĶŅĵĕƟŀıĭĺƞŅĕƟŀĪňŗĴňėƞŅŏĜĸňŗĵĴŅĔĪňŗĽŋħȮėŊŀȮĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶėńħŐĵĔĕĵŃ

ĴŌĸİŀĵěńħŏĮƦĬėĺŅĴĨƟŀĚĔŅĶŀĵŌƞŒĬĶŃħńĭĴŅĔȮ&ὼӶ = 4.51, S.D. = 0.61) ĶŀĚĸĚĴŅ ėŊŀȮĪƞŅĬĨƟŀĚĔŅĶ

ĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵŀĵƞŅĚĴŅĔŒĬľĴŅĸńĵŀĵŌƞŒĬĶŃħńĭ ĴŅĔĪňŗĽŋħȮ&ὼӶ = 4.43, S.D. = 0.63) 

ĨŅĴĸŜŅħńĭȮħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ2,6  

ĨŅĶŅĚĪňŗȮ2,6Ȯ  ėƞŅŏĜĸňŗĵŐĸŃėƞŅĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬěŜŅŐĬĔĔĸŋƞĴĨńĺŀĵƞŅĚĭŋėĸŅĔĶĨƞŀėĺŅĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸħƟŅĬĔŅĶėńħŐĵĔȮȮȮȮ 

ȮȮȮȮȮȮȮĕĵŃĴŌĸİŀĵ 
 

ȮȮȮȮȮȮȮȮħƟŅĬĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ                                         ὼ             S.D.ȮȮȮȮȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶ 

/,ȮĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ                  4.51         0.61            ĴŅĔĪňŗĽŋħ 

2. ĪƞŅĬĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵȮȮȮȮȮȮȮȮȮ2,21ȮȮȮȮȮȮȮȮȮ.,41ȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ŀĵƞŅĚĴŅĔŒĬĴľŅĺŇĪĵŅĸńĵ 

3.ĪƞŅĬĨƟŀĚĔŅĶĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵŏıŊŗŀĬŜŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2,13ȮȮȮȮȮȮȮȮȮ.,53ȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ĕĵŃĭŅĚĮĶŃŏĳĪœĮŒĝƟĮĶŃőĵĝĬƢ 

4. ĪƞŅĬĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶėńħŐĵĔĕĵŃœĮŏĮƦĬȮȮȮȮȮȮȮȮȮȮ2,11ȮȮȮȮȮȮȮȮȮȮ.,46ȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ıĸńĚĚŅĬĝňĺĴĺĸ 

5. ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĽĬńĭĽĬŋĬŐĬĺėŇħľĸńĔȮ1R ĴŅŒĝƟȮȮȮ2,14ȮȮȮȮȮȮȮȮȮ.,50ȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ŒĬĔŅĶėńħŐĵĔĕĵŃŏıŊŗŀĬŜŅœĮŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ                                      4.40         0.51ȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħ 
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3. ħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ 

ȮȮȮȮȮĔĸŋƞĴĨńĺŀĵƞŅĚĴňĶŃħńĭėĺŅĴĨƟŀĚĔŅĶħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵȮŀĵŌƞŒĬĶŃħńĭĴŅĔĪňŗĽŋħȮ&ὼӶ 

=4.34, S.D. = 0.52) ŏĴŊŗŀıŇěŅĶĦŅĶŅĵĕƟŀıĭĺƞŅĕƟŀĪňŗĴňėƞŅŏĜĸňŗĵĴŅĔĪňŗĽŋħȮėŊŀȮĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶ

ěńħĨńŘĚěŋħĶĺĭĶĺĴĕĵŃĴŌĸİŀĵœĺƟŒĬĪňŗĔŜŅľĬħœĺƟŒĬŐĨƞĸŃěŋħȮŀĵŌƞŒĬĶŃħńĭĴŅĔȮ&ὼӶ = 4.43, S.D. = 0.69)  

ĨŅĴĸŜŅħńĭȮħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗ 4.9  

ĨŅĶŅĚĪňŗȮ2,7Ȯ ėƞŅŏĜĸňŗĵŐĸŃėƞŅĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬěŜŅŐĬĔĔĸŋƞĴĨńĺŀĵƞŅĚĭŋėĸŅĔĶĨƞŀėĺŅĴȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸħƟŅĬĔŅĶŏĔŖĭȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĭĶĺĴĕĵŃĴŌĸİŀĵȮ 
 
ħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ                                  ὼ             S.D.ȮȮȮȮȮȮȮȮȮȮȮȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶ 

4,ȮĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶŏĔŖĭ                          4.40          0.65            ȮȮȮȮȮȮĴŅĔĪňŗĽŋħ                 

ĶĺĭĶĺĴĕĵŃĴŌĸİŀĵŐĵĔĨŅĴĮĶŃŏĳĪ   

7. ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶěńħŏĔŖĭĕĵŃĴŌĸİŀĵ        4.27          0.74              ȮȮȮȮĴŅĔĪňŗĽŋħ                      

ŒľƟľĴħĪŋĔĺńĬ 

8.ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸȮȮȮȮȮȮȮȮ2,06ȮȮȮȮȮȮȮȮȮȮ.,52ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮĕĵŃĴŌĸİŀĵŏĮƦĬĮĶŃěŜŅĪŋĔĺńĬ 

9. ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶěńħĨńŘĚěŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2,21ȮȮȮȮȮȮȮȮȮȮ.,47ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ĶĺĭĶĺĴĕĵŃĴŌĸİŀĵœĺƟŒĬĪňŗĔŜŅľĬħœĺƟŒĬŐĨƞĸŃěŋħ 

10. ĪƞŅĬĨƟŀĚĔŅĶŏĔŖĭĶĺĴĶĺĭĕĵŃĴŌĸİŀĵȮȮȮȮȮȮȮȮȮȮ2,12ȮȮȮȮȮȮȮȮȮȮ.,47ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ŏıŊŗŀĬŜŅœĮŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ                                     4.34         0.52ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħ 
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4. ħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ 

ȮȮȮȮȮĔĸŋƞĴĨńĺŀĵƞŅĚĴňĶŃħńĭėĺŅĴĨƟŀĚĔŅĶħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵȮ&ὼӶ =4.26, S.D. = 0.53) ŏĴŊŗŀ
ıŇěŅĶĦŅĶŅĵĕƟŀıĭĺƞŅĕƟŀĪňŗĴňėƞŅŏĜĸňŗĵĴŅĔĪňŗĽŋħȮėŊŀȮĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĪŜŅŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚěŅĔĕĵŃ
ĴŌĸİŀĵŏıŊŗŀŒĝƟŏĮƦĬıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚŀĵŌƞŒĬĶŃħńĭĴŅĔĪňŗĽŋħȮ&ὼӶ = 4.40, S.D. = 0.62) ħńĚŐĽħĚ 

ŒĬĨŅĶŅĚĪňŗ 4.10  

ĨŅĶŅĚĪňŗȮ2,/.Ȯ ėƞŅŏĜĸňŗĵŐĸŃėƞŅĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬěŜŅŐĬĔĔĸŋƞĴĨńĺŀĵƞŅĚĭŋėĸŅĔĶĨƞŀėĺŅĴȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸħƟŅĬĔŅĶŐĮĶĶŌĮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĕĵŃĴŌĸİŀĵ 
 
ȮȮȮȮȮȮȮȮħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ                         ὼ               S.D.ȮȮȮȮȮȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶ 

//,ȮĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĕŅĵĨĶĚěŅĔĕĵŃĴŌĸİŀĵȮȮȮȮȮ1,71ȮȮȮȮȮȮȮȮȮȮȮȮ.,71ȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮ

őħĵœĴƞįƞŅĬĔŅĶŐĮĶĶŌĮ   

12. ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĬŜŅĕĵŃĴŌĸİŀĵœĮŐĮĶĶŌĮȮȮȮȮ2,11ȮȮȮȮȮȮȮȮȮȮȮȮ.,51ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮ

ŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŏıŊŗŀŒĝƟŏĮƦĬıĸńĚĚŅĬ 

13.ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĬŜŅĕĵŃĴŌĸİŀĵœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2,10ȮȮȮȮȮȮȮȮȮȮȮȮ.,47ȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮ

įĸŇĨŐĔƠĽŏĮƦĬŏĝŊŘŀŏıĸŇĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

14. ĪƞŅĬĨƟŀĚĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵœĮŏĮƦĬıĸńĚĚŅĬȮȮȮ2,1.ȮȮȮȮȮȮȮȮȮȮȮȮ.,46ȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ėĺŅĴĶƟŀĬ 

15. ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĪŜŅŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚěŅĔȮȮȮȮȮȮ2,2.ȮȮȮȮȮȮȮȮȮȮȮȮ.,40ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ĕĵŃĴŌĸİŀĵŏıŊŗŀŒĝƟŏĮƦĬıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ                                      4.26            0.53     ȮȮȮȮȮȮȮȮĴŅĔĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ĔŅĶŏĮĶňĵĭŏĪňĵĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶ 

ȮȮȮȮȮ/,ȮĔŅĶŏĮĶňĵĭŏĪňĵĭĮĶŃŏħŖĬėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶȮ 

ȮȮȮȮȮȮȮȮȮȮįĸŏĮĶňĵĭŏĪňĵĭĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝ

ĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸěŜŅŐĬĔĨŅĴĮƤěěńĵĽƞĺĬĭŋėėĸĕŀĚĬńĔĻŉĔļŅĔńĭ

ŏěƟŅľĬƟŅĪňŗȮőħĵŒĝƟĽĩŇĨŇĔŅĶĪħĽŀĭėƞŅĪňȮ&t-test independent) ıĭĺƞŅȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĪńŘĚȮ3 ħƟŅĬ

ĕŀĚĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗĴňėƞŅȮP-Value = 0.289 ĞŉŗĚĴŅĔĔĺƞŅ 0.01 ěŉĚĵŀĴĶńĭȮF. ĬńŗĬ ėŊŀėĺŅĴ

ĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬȮȮ

ıĸńĚĚŅĬĝňĺĴĺĸ 3 ħƟŅĬ œĴƞŐĨĔĨƞŅĚĔńĬĪňŗĶŃħńĭĬńĵĽŜŅėńĠȮ0.01 ħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ2,// 

ĨŅĶŅĚĪňŗȮ2,//Ȯ įĸĔŅĶĻŉĔļŅĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 3 ħƟŅĬȮȮ 
 

ĭŋėĸŅĔĶ 
ĮĶŃŏħŖĬėĺŅĴĨƟŀĚĔŅĶĪńŘĚȮ1ȮħƟŅĬ 

ěŜŅĬĺĬ(ėĬ) ὼӶ S.D. t P-Value 

ȮȮȮȮȮȮĬńĔĻŉĔļŅ               323               4.33            0.45              -1.06ȮȮȮȮȮȮȮȮȮȮȮ.,067 

ȮȮȮȮȮȮĭŋėĸŅĔĶ                17                 4.45            0.39                

 

 

 

 

 

 

 

 



40 

ȮȮȮȮȮ0,ȮĔŅĶŏĮĶňĵĭŏĪňĵĭĮĶŃŏħŖĬėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶħƟŅĬĔŅĶ

ėńħŐĵĔĕĵŃĴŌĸİŀĵ 

ȮȮȮȮȮȮȮȮȮȮįĸĔŅĶŏĮĶňĵĭŏĪňĵĭĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵ

ĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸěŜŅŐĬĔĨŅĴĮƤěěńĵĽƞĺĬĭŋėėĸĕŀĚĬńĔĻŉĔļŅĔńĭ

ŏěƟŅľĬƟŅĪňŗȮőħĵŒĝƟĽĩŇĨŇĔŅĶĪħĽŀĭėƞŅĪňȮ&t-test independent) ıĭĺƞŅȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶħƟŅĬĔŅĶėńħ

ŐĵĔĕĵŃĴŌĸİŀĵĕŀĚĬńĔĻŉĔļŅŐĸŃĭŋėĸŅĔĶȮȮĴňėƞŅȮP-Value = 0.183 ĞŉŗĚĴŅĔĔĺƞŅ 0.01 ěŉĚĵŀĴĶńĭȮF. 

ĬńŗĬ ėŊŀėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭ

ŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ ħƟŅĬĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵœĴƞŐĨĔĨƞŅĚĔńĬĪňŗĶŃħńĭĬńĵĽŜŅėńĠȮ0.01 ħńĚŐĽħĚ

ŒĬĨŅĶŅĚĪňŗȮ2,/0ȮȮȮȮȮȮȮ 

ĨŅĶŅĚĪňŗȮ2,/0Ȯ įĸĔŅĶĻŉĔļŅĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸħƟŅĬĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ 
 

ĭŋėĸŅĔĶ 
ĮĶŃŏħŖĬėĺŅĴĨƟŀĚĔŅĶħƟŅĬĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ 

ěŜŅĬĺĬ(ėĬ) ὼӶ S.D. t P-Value 

ȮȮȮȮȮȮĬńĔĻŉĔļŅ               323               4.39           0.51               -1.33ȮȮȮȮȮȮȮȮȮȮ.,/61 

ȮȮȮȮȮȮĭŋėĸŅĔĶ                17                 4.56           0.47                
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ȮȮȮȮȮ1,ȮĔŅĶŏĮĶňĵĭŏĪňĵĭĮĶŃŏħŖĬėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶȮħƟŅĬ

ĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ 

ȮȮȮȮȮȮȮȮȮȮįĸŏĮĶňĵĭŏĪňĵĭĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝ

ĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸěŜŅŐĬĔĨŅĴĮƤěěńĵĽƞĺĬĭŋėėĸĕŀĚĬńĔĻŉĔļŅĔńĭ

ŏěƟŅľĬƟŅĪňŗȮőħĵŒĝƟĽĩŇĨŇĔŅĶĪħĽŀĭėƞŅĪňȮ&t-test independent) ıĭĺƞŅȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶħƟŅĬĔŅĶ

ŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵĕŀĚĬńĔĻŉĔļŅŐĸŃĭŋėĸŅĔĶȮȮĴňėƞŅȮP-Value = 0.619 ĞŉŗĚĴŅĔĔĺƞŅ 0.01 ěŉĚ

ĵŀĴĶńĭȮF. ĬńŗĬ ėŊŀėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬ

ĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ ħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵœĴƞŐĨĔĨƞŅĚĔńĬĪňŗĶŃħńĭ

ĬńĵĽŜŅėńĠȮ0.01 ħńĚŐĽħĚŒĬȮĨŅĶŅĚĪňŗȮ2,/1 

ĨŅĶŅĚĪňŗȮ2,/1ȮįĸĔŅĶĻŉĔļŅĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ 
 

ĭŋėĸŅĔĶ 
ĮĶŃŏħŖĬėĺŅĴĨƟŀĚĔŅĶħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ 

ěŜŅĬĺĬ(ėĬ) ὼӶ S.D. t P-Value 

ȮȮȮȮȮȮĬńĔĻŉĔļŅ               323               4.34              0.53             -0.49ȮȮȮȮȮȮȮȮȮȮ.,4/7 

ȮȮȮȮȮȮĭŋėĸŅĔĶ                17                 4.41             0.51                
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ȮȮȮȮȮ2,ȮĔŅĶŏĮĶňĵĭŏĪňĵĭĮĶŃŏħŖĬėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶȮħƟŅĬ

ĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ 

ȮȮȮȮȮȮȮȮȮȮįĸĔŅĶŏĮĶňĵĭŏĪňĵĭĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵ

ĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸěŜŅŐĬĔĨŅĴĮƤěěńĵĽƞĺĬĭŋėėĸĕŀĚĬńĔĻŉĔļŅĔńĭ

ŏěƟŅľĬƟŅĪňŗȮőħĵŒĝƟĽĩŇĨŇĔŅĶĪħĽŀĭėƞŅĪňȮ&t-test independent) ıĭĺƞŅȮĶŃħńĭėĺŅĴĨƟŀĚĔŅĶħƟŅĬĔŅĶ

ŐĮĶĶŌĮĕĵŃĴŌĸİŀĵĕŀĚĬńĔĻŉĔļŅŐĸŃĭŋėĸŅĔĶȮȮĴňėƞŅȮP-Value = 0.364 ĞŉŗĚĴŅĔĔĺƞŅ 0.01 ěŉĚĵŀĴĶńĭȮ

F.ĬńŗĬ ėŊŀėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ

ĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ ħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵœĴƞŐĨĔĨƞŅĚĔńĬĪňŗĶŃħńĭĬńĵĽŜŅėńĠȮ0.01 

ħńĚŐĽħĚŒĬĨŅĶŅĚĪňŗȮ2,14 

ĨŅĶŅĚĪňŗȮ2,/2Ȯ įĸĔŅĶĻŉĔļŅĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ 
 

ĭŋėĸŅĔĶ 
ĮĶŃŏħŖĬėĺŅĴĨƟŀĚħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ 

ěŜŅĬĺĬ(ėĬ) ὼӶ S.D. t P-Value 

ȮȮȮȮȮȮĬńĔĻŉĔļŅ               323                4.25             0.53             -0.90ȮȮȮȮȮȮȮȮȮȮȮ.,142 

ȮȮȮȮȮȮĭŋėĸŅĔĶ                17                 4.37             0.38                

 

 

 



 

 

ĭĪĪňŗȮ3 

ĽĶŋĮįĸĔŅĶĺŇěńĵ 

             ěŅĔĔŅĶĻŉĔļŅŏĶŊŗŀĚȮėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ
ĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸĴňĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶĻŉĔļŅȮ2 ĮĶŃĔŅĶėŊŀ 

(1) ŏıŊŗŀŏĮĶňĵĭŏĪňĵĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ
ĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮĕŀĚĬńĔĻŉĔļŅĔńĭĭŋėĸŅĔĶ 

(2) ėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵħƟĺĵĔŅĶŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸŒĴľŅĺŇĪĵŅĸńĵ
ĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅ 

ȮȮȮȮȮȮȮĔŅĶĻŉĔļŅėĶńŘĚĬňŘŏĮƦĬĔŅĶĻŉĔļŅŏĝŇĚĮĶŇĴŅĦȮŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŏĔŖĭĕƟŀĴŌĸŏĮƦĬŐĭĭĽŀĭĩŅĴ 

(questionnaire) őħĵĴŋƞĚŏĬƟĬĔŅĶĻŉĔļŅȮėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬ

ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮĕƟŀĴŌĸĪňŗœħƟěŅĔŐĭĭĽŀĭĩŅĴȮ

œħƟĬŜŅĴŅĺŇŏėĶŅŃľƢħƟĺĵőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮ ĽŜŅľĶńĭĔŅĶĺŇěńĵĪŅĚĽńĚėĴĻŅĽĨĶƢőħĵŒĝƟĽĩŇĨŇıĶĶĦĬŅȮėŊŀȮ

ėƞŅĶƟŀĵĸŃȮ&Ȯpercentage) ėƞŅėĺŅĴĩňŗ (frequency) ėƞŅŏĜĸňŗĵȮ&mean) ŐĸŃĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ

&standard deviation) ŏıŊŗŀŀīŇĭŅĵŏĝŇĚ ıĶĶĦĬŅĕƟŀĴŌĸħƟŅĬĮƤěěńĵĽƞĺĬĭŋėėĸŐĸŃıķĨŇĔĶĶĴȮŒĬ

ĽƞĺĬĕŀĚĽĩŇĨŇŀĬŋĴŅĬȮœħƟŐĔƞȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴ ŐĨĔĨƞŅĚĕŀĚėƞŅŏĜĸňŗĵȮ&t ůTest)  

ĽĶŋĮįĸĔŅĶĺŇěńĵ 

(/) ĔĸŋƞĴĨńĺŀĵƞŅĚĪńŘĚľĴħŏĮƦĬŏıĻĝŅĵėŇħŏĮƦĬĶƟŀĵĸŃȮ2.ȮŐĸŃŏıĻľĠŇĚėŇħŏĮƦĬĶƟŀĵĸŃȮ4.ȮŀŅĵŋȮ
ĽƞĺĬĴŅĔŀĵŌƞĪňŗȮ/6+0/ȮĮƖȮėŇħŏĮƦĬĶƟŀĵĸŃȮ5/,6 ŏĮƦĬĬńĔĻŉĔļŅĶƟŀĵĸŃȮ73ȮŐĸŃŏěƟŅľĬƟŅĪňŗĶƟŀĵĸŃȮ3 

(0) ĔŅĶĻŉĔļŅėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬ
ĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ ıĭĺƞŅĶŃħńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚ
ĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ ŀĵŌƞŒĬĶŃħńĭĴŅĔĪňŗĽŋħ
őħĵĴňėƞŅŏĜĸňŗĵŏĪƞŅĔńĭȮ2,11ȮŏĴŊŗŀıŇěŅĶĦŅŏĮƦĬĶŅĵħƟŅĬȮıĭĺƞŅȮĔĸŋƞĴĨńĺŀĵƞŅĚĶŃħńĭĴňėĺŅĴĨƟŀĚĔŅĶěńħĔŅĶ
ĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮħƟŅĬĔŅĶėńħŐĵĔŀĵŌƞŒĬĶŃħńĭĴŅĔĪňŗĽŋħȮőħĵĴňėƞŅŏĜĸňŗĵȮ
4.40 ĴňėĺŅĴĨƟŀĚĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴŀĵŌƞŒĬ
ĶŃħńĭĴŅĔĪňŗĽŋħȮőħĵĴňėƞŅŏĜĸňŗĵȮ4.34 ĴňėĺŅĴĨƟŀĚĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬȮȮȮȮȮ
ĝňĺĴĺĸȮħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃŀĵŌƞŒĬĶŃħńĭĴŅĔĪňŗĽŋħȮőħĵĴňėƞŅŏĜĸňŗĵȮ4.26  
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(1)ȮĔŅĶŏĮĶňĵĭŏĪňĵĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝ

ĳńĢĽĺĬĽŋĬńĬĪŅĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ ıĭĺƞŅȮėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚ

ĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗȮħƟŅĬĔŅĶėńħŐĵĔȮħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĝňĺĴĺĸĴňĶŃħńĭ

ėĺŅĴĨƟŀĚĔŅĶĪňŗœĴƞŐĨĔĨƞŅĚĔńĬȮŐĸŃŏĴŊŗŀıŇěŅĶĦŅĪńŘĚȮ3 ħƟŅĬȮıĭĺƞŅĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗĴňĶŃħńĭėĺŅĴ

ĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ œĴƞŐĨĔĨƞŅĚĔńĬĪňŗĶŃħńĭȮ0.05          

ĕƟŀŏĽĬŀŐĬŃ     

(1) ėĺĶĽƞĚŏĽĶŇĴėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĶŊŗŀĚıĸńĚĚŅĬĝňĺĴĺĸĔƞŀĬĪŜŅŐĭĭĽŀĭĩŅĴĕŀĚ 
ĭŋėĸŅĔĶȮŏıŊŗŀėĺŅĴŏĕƟŅŒěŒĬĔŅĶȮŐĮĶĶŌĮĕĵŃĴŌĸİŀĵħƟĺĵıĸńĚĚŅĬĪħŐĪĬȮŏĬŊŗŀĚěŅĔŐĭĭĽŀĭĩŅĴŒĝƟ
ėĺŅĴĶŌƟŏĶŊŗŀĚıĸńĚĚŅĬĝňĺĴĺĸŒĬĔŅĶĨŀĭŐĭĭĽŀĭĩŅĴ 

(2) ĔŅĶĻŉĔļŅıĸńĚĚŅĬĝňĺĴĺĸŒĬĔŅĶěńħĔŅĶĕĵŃŏıŇŗĴŏĨŇĴŏıŊŗŀŏĮƦĬĪŅĚŏĸŊŀĔŒĬĔŅĶĨŀŐĭĭĽŀĭĩŅĴ 
ĨƞŀėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃħƟĺĵıĸńĚĚŅĬĝňĺĴĺĸĨƞŀĚŅĬĺŇěńĵĪňŗĴŅĔĕŉŘĬ 
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ĭĶĶĦŅĬŋĔĶĴ 

ĔĶĴėĺĭėŋĴĴĸıŇļ,&2548).ŐĬĺĪŅĚŐĸŃĕƟŀĔŜŅľĬħŏĭŊŘŀĚĨƟĬȮĔŅĶĸħŐĸŃŒĝƟĮĶŃőĵĝĬƢĕĵŃĴŌĸİŀĵ, 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ10 ĔńĬĵŅĵĬȮ2563 ěŅĔȮhttp://infofile.pcd.go.th/waste/ 

Ȯ____________,Ȯ&0314',ĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ,ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ//ȮĔńĬĵŅĵĬȮ0341ȮěŅĔ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮhttp://www.pcd.go.th/info_serv/waste_garbage.htmlȮ 

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ,&0333',ŏĪėőĬőĸĵňıĸńĚĚŅĬĝňĺĴĺĸ,ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮĔńĬĵŅĵĬȮ0341ȮěŅĔȮȮhttp://e-lib.dede.go.th/mm-data/Bib5206+0330,pdf 

___________________________________,Ȯ&2535).ĕĵŃĴŌĸİŀĵ,ĽŊĭŏĴŊŗŀĺńĬĪňŗȮ9 ĔńĬĵŅĵĬȮ2563 ȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŅĔȮhttp://203.157.123.7/diseasecontrol/ 

ĝńĵĻĶňȮīŅĶŅĽĺńĽħŇśıŇıńĥĬƢ,&0331',ĔĶĦňĻŉĔļŅıĸńĚĚŅĬĝňĺĴĺĸ,ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗ/0ȮĔńĬĵŅĵĬȮ0341ȮěŅĔ 

                    http://www.elcls.ssru.ac.th/ 

ĪŀĚĪŇıĵƢȮıŌĸŏĔļĴ,&2542).ĔŅĶĻŉĔļŅĔŅĶįĸŇĨŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚěŅĔŏĮĸŊŀĔĪŋŏĶňĵĬŏıŊŗŀĪħŐĪĬĲƘĬŐĸŃȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĩƞŅĬŒĬĔŅĶľŋĚĨƟĴŒĬėĶńĺŏĶŊŀĬ,ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ11 ĔńĬĵŅĵĬȮ2563 ěŅĔ 

                    https://dric.nrct.go.th/index.php?/ 

____________.&0340'.ŐĬĺĪŅĚĔŅĶėńħŐĵĔŐĸŃĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵŒĬŀŅėŅĶŏĶňĵĬ,Ȯ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ/.ȮĔńĬĵŅĵĬȮ0341ȮěŅĔȮhttps://fit.ssru.ac.th/useruploads/files/ 

____________,&0334',ŐĬĺĪŅĚĔŅĶěńħĔŅĶĕĵŃĕŀĚĴľŅĺŇĪĵŅĸńĵīĶĶĴĻŅĽĨĶƢȮĻŌĬĵƢĶńĚĽŇĨȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĔŅĶĴŋƞĚĽŌƞĮĶŃĝŅėĴŏĻĶļģĔŇěŀŅŏĞňĵĬȮ&AEC)ĳŅĵŒĨƟıĶŃĶŅĝĭńĠĠńĨŇĔŅĶŒľƟŏŀĔĝĬĶƞĺĴ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĸĚĪŋĬŒĬĔŇěĔŅĶĕŀĚĶńģȮı,Ļ,Ȯ2556.ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ/.ȮĔńĬĵŅĬȮ0341ȮěŅĔ  

                  http://ethesisarchive.library.tu.ac.th/thesis/ 

___________,&0331',ĮĶŃŏĳĪĕŀĚıĸńĚĚŅĬĝňĺĴĺĸ,ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ/0ȮĔńĬĵŅĵĬȮ0341ȮěŅĔ 

                 http://webkc.dede.go.th/testmax/sites/default/files/ 

http://infofile.pcd.go.th/waste/
http://www.pcd.go.th/info_serv/waste_garbage.html
http://e-lib.dede.go.th/mm-data/Bib7428-2552.pdf
http://203.157.123.7/diseasecontrol/
http://www.elcls.ssru.ac.th/
https://dric.nrct.go.th/index.php?/
https://fit.ssru.ac.th/useruploads/files/20190619/8728aae4dbfb679a113143be3d30f900930482fe.pdf
http://ethesisarchive.library.tu.ac.th/thesis/
http://webkc.dede.go.th/testmax/sites/default/files/
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ĭĶĶĦŅĬŋĔĶĴȮ&Ĩƞŀ' 

ĔĶĴėĺĭėŋĴĴĸıŇļ,&0331',ĮĶŃŏĳĪĕŀĚıĸńĚĚŅĬĝňĺĴĺĸ,ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ/0ȮĔńĬĵŅĵĬȮ0341ȮěŅĔ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ http://webkc.dede.go.th/testmax/sites/default/files/ 

_____________,ıĸńĚĚŅĬĝňĺĴĺĸ,ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ/0ȮĔńĬĵŅĵĬȮ0341ȮěŅĔȮ 

                      https://ienergyguru.com/ 

ıĸńĚĚŅĬĬĪħŐĪĬŐĭĭėĶĭĺĚěĶȮ&ĶŃħńĭĝŋĴĝĬ'.ĽŊĭŏĴŊŗŀĺńĬĪňŗȮ10 ĔńĬĵŅĵĬȮ2563 ěŅĔȮ 

                      http://webkc.dede.go.th/testmax/sites/default/files/ 

_____________, (0..6',ĻŉĔļŅŏĶŊŗŀĚĔŅĶĮĶŃŏĴŇĬĮƤěěńĵĪňŗĴňįĸĨƞŀȮĮĶŃĽŇĪīŇĳŅıŒĬőėĶĚĔŅĶĕĵŃ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶňœĞŏėŇĸ,ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ//ȮĔńĬĵŅĵĬȮ0341ȮěŅĔ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    http://ir.swu.ac.th/xmlui/bitstream/handle//01234567-4.2- 

ĻŌĬĵƢėĺŅĴŏĮƦĬŏĸŇĻĪŅĚħƟŅĬĝňĺĴĺĸȮ.&0330'.ĔŅĶĻŉĔļŅŐĬĺĪŅĚĭĶŇľŅĶěńħĔŅĶĕĵŃĝŋĴĝĬŒĝƟŏĮƦĬ 

_____________,&2552).ŐľĸƞĚĪňŗĴŅĕŀĚĕĵŃĴŌĸİŀĵ,ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ//ȮĔńĬĵŅĵĬȮ2563 ěŅĔ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮhttps://www.researchgate.net/profile/ 

ŀŅĦńĨŇȮĨƠŃĮƕĬĨŅ,&0331',ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵ,ĽŊĭėƟĬŏĴŊŗŀĺńĬĪňŗȮ//ȮĔńĬĵŅĵĬȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0341ȮěŅĔȮhttps://www.car.chula.ac.th/ 

 

 

 

 

 

 

 

http://webkc.dede.go.th/testmax/sites/default/files/
https://ienergyguru.com/
http://webkc.dede.go.th/testmax/sites/default/files/
http://ir.swu.ac.th/xmlui/bitstream/handle/123456789/604/
https://www.researchgate.net/profile/
https://www.car.chula.ac.th/


 

 

 

 

 

 

 

 

 

 

 

ĳŅėįĬĺĔ 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

ĳŅėįĬĺĔȮĔ 

ŐĭĭĽŀĭĩŅĴĪňŗŒĝƟŒĬĔŅĶĺŇěńĵ 

 

 

 

 

 

 

 

 

 

 



 

 

ŐĭĭĽŀĭĩŅĴ 

ŏĶŊŗŀĚȮĻŉĔļŅėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶ 

ŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

ėŜŅĝňŘŐěĚŏĔňŗĵĺĔńĭŐĭĭĽŀĭĩŅĴ 

ȮȮȮȮȮŐĭĭĽŀĭĩŅĴĝŋħĬňŘĴňȮ1ȮĨŀĬȮėŊŀ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĨŀĬĪňŗȮ/ȮĕƟŀĴŌĸĽƞĺĬĭŋėėĸĕŀĚįŌƟĨŀĭŐĭĭĽŀĭĩŅĴ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĨŀĬĪňŗȮ0ȮėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ŏĪėőĬőĸĵňĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ  

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĨŀĬĪňŗȮ1ȮėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃ 

ėŜŅĝňŘŐěĚŒĬĔŅĶĨŀĭŐĭĭĽŀĭĩŅĴ 

ȮȮȮȮȮŐĭĭĽŀĭĩŅĴĜĭńĭĬňŘĴňěŋħĴŋƞĚľĴŅĵŏıŊŗŀĻŉĔļŅĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶŒĬėĦŃ

ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĨŀĭŐĭĭĽŀĭĩŅĴĬňŘ

ěŃĬŜŅœĮŏıŊŗŀŒĝƟĮĶŃĔŀĭĔŅĶĪŜŅĺŇěńĵȮħńĚĬńŘĬįŌƟĺŇěńĵěŉĚĕŀėĺŅĴĶƞĺĴĴŊŀěŅĔĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗŒĬĔŅĶ

ĨŀĭŐĭĭĽŀĭĩŅĴŒľƟėĶĭĪŋĔĕƟŀŐĸŃĨĶĚĨŅĴėĺŅĴŏĮƦĬěĶŇĚ 

ȮȮȮȮȮįŌƟĺŇěńĵĕŀĕŀĭėŋĦĬńĔĻŉĔļŅŐĸŃŏěƟŅľĬƟŅĪňŗĪňŗŒľƟėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĨŀĭŐĭĭĽŀĭĩŅĴœĺƟȮĦȮőŀĔŅĽĬňŘ 

 

 

 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

ĺĶńĠĠŅȮȮȮĽŋĕŐĽĬ 

ȮȮȮĽŇĶĺŇĝĠƢȮȮȮħŜŅĶĚĶńĔļƢ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ

įŌƟĺŇěńĵ 
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ŐĭĭĽŀĭĩŅĴ  

ŏĶŊŗŀĚȮėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

ėŜŅŀīŇĭŅĵȮŐĭĭĽŀĭĪńŘĚľĴħĴňĪńŘĚľĴħȮ3 ĨŀĬȮĕŀŒľƟįŌƟĨŀĭŐĭĭĮĶŃŏĴŇĬĨŀĭŒľƟėĶĭĪńŘĚȮ3 ĨŀĬȮŏıŊŗŀ

ĬŜŅœĮȮȮȮıńĥĬŅŒĬĔŅĶĬŜŅŏĽĬŀėĶńŘĚĨƞŀœĮ 

ĽƞĺĬĪňŗȮ1 ĕƟŀĴŌĸĽƞĺĬĭŋėėĸ  

ėŜŅĝňŘŐěĚȮőĮĶħĪŜŅŏėĶŊŗŀĚľĴŅĵȮƋȮĸĚŒĬĝƞŀĚȮǏȮľĬƟŅĕƟŀėĺŅĴ 

1.ŏıĻȮǏȮľĠŇĚȮǏȮĝŅĵ 

2.ŀŅĵŋȮźźźĮƖ 

3.ĽĩŅĬŃ 

ĬńĔĻŉĔļŅĽŅĕŅȮ 

ǏȮĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ                       ǏȮĽĩŇĨŇĮĶŃĵŋĔĨƢ 

Ǐ ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬĔŅĶŀŅľŅĶ        ǏȮĝňĺĺŇĪĵŅ 

Ǐ ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ                        Ǐ ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ 

Ǐ ėľĔĶĶĴĻŅĽĨĶƢ                               Ǐ ĲƕĽŇĔĽƢĮĶŃĵŋĔĨƢ 

Ǐ ŏėĴň                                             Ǐ ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢ 

ǏȮĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ                     Ǐ ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴŀŅľŅĶŐĸŃĬĺńĨĔĶĶĴȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĳŅı 

ǏȮėĦŇĨĻŅĽĨĶƢĽŅĶĽĬŏĪĻ                      Ǐ ĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 

ǏȮŏĪėőĬőĸĵňĝňĺĳŅı                       Ǐ ĺŇĪĵŅĻŅĽĨĶƢĔŅĶĔňĿŅŐĸŃĽŋĕĳŅı 

ĭŋėĸŅĔĶ 

Ǐ ŏěƟŅľĬƟŅĪňŗ 
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ĽƞĺĬĪňŗȮ0ȮėĺŅĴĨƟŀĚĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

ėŜŅĝňŘŐěĚȮőĮĶħĪŜŅŏėĶŊŗŀĚľĴŅĵȮƋȮĸĚŒĬĝƞŀĚĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĕŀĚĪƞŅĬŒĬėĦŃ

ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸȮėƞŅėŃŐĬĬŒĬŐĨƞĸŃĝƞĺĚĴňėĺŅĴľĴŅĵ

ħńĚĬňŘ 

       ȮȮȮĴŅĔĪňŗĽŋħȮľĴŅĵĩŉĚȮėĺŅĴĨƟŀĚĔŅĶŀĵƞŅĚĴŅĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟȮ5 ėŃŐĬĬ 

ȮȮȮȮȮȮȮȮȮȮĴŅĔȮľĴŅĵĩŉĚȮėĺŅĴĨƟŀĚĔŅĶĴŅĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟ 4 ėŃŐĬĬ 

ȮȮȮȮȮȮȮȮȮȮĮŅĬĔĸŅĚȮľĴŅĵĩŉĚȮėĺŅĴĨƟŀĚĔŅĶĮŅĬĔĸŅĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟȮ3 ėŃŐĬĬ 

ȮȮȮȮȮȮȮȮȮȮĬƟŀĵȮľĴŅĵĩŉĚȮėĺŅĴĨƟŀĚĔŅĶĬƟŀĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟȮ2 ėŃŐĬĬ 

ȮȮȮȮȮȮȮȮȮȮĬƟŀĵĪňŗĽŋħȮľĴŅĵĩŉĚȮœĴƞĨƟŀĚĔŅĶľńĺĕƟŀĬňŘȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟȮ1 ėŃŐĬĬ 

 

 

ĮĶŃŏħŖĬėĺŅĴĨƟŀĚĔŅĶ 

 

 

ėŃŐĬĬėĺŅĴĨƟŀĚĔŅĶ 

3 2 1 0 / 

ħƟŅĬĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ 

/ ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵȮ      

0 ĪƞŅĬĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶėńħŐĵĔĕĵŃĴŌĸ

İŀĵŀĵƞŅĚĴŅĔŒĬĴľŅĺŇĪĵŅĸńĵ 

     

1 ĪƞŅĬĨƟŀĚĔŅĶĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵŏıŊŗŀĬŜŅ

ĕĵŃĭŅĚĮĶŃŏĳĪœĮŒĝƟĮĶŃőĵĝĬƢ 

     

2 ĪƞŅĬĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶėńħŐĵĔĕĵŃœĮ

ŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

     

3 ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĽĬńĭĽĬŋĬŐĬĺėŇħľĸńĔȮ

1R ĴŅŒĝƟŒĬĔŅĶėńħŐĵĔĕĵŃŏıŊŗŀĬŜŅœĮŐĮĶĶŌĮ

ŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 
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ĮĶŃŏħŖĬėĺŅĴĨƟŀĚĔŅĶ 

 

 

ėŃŐĬĬėĺŅĴĨƟŀĚĔŅĶ 

3 2 1 0 / 

ħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ 

4 ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸ

İŀĵŐĵĔĨŅĴĮĶŃŏĳĪ 

     

5 ȮȮȮĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶěńħŏĔŖĭĕĵŃĴŌĸİŀĵŒľƟ

ľĴħĪŋĔĺńĬ 

     

6 ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸ

İŀĵŏĮƦĬĮĶŃěŜŅĪŋĔĺńĬ 

     

7 ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶěńħĨńŘĚěŋħĶĺĭĶĺĴĕĵŃĴŌĸ

İŀĵœĺƟŒĬĪňŗĔŜŅľĬħœĺƟŒĬŐĨƞĸŃěŋħ 

     

/. ȮȮĪƞŅĬĨƟŀĚĔŅĶŏĔŖĭĶĺĴĶĺĭĕĵŃĴŌĸİŀĵŏıŊŗŀ

ĬŜŅœĮŐĮĶĶŌĮŏĮƦĬȮȮıĸńĚĚŅĬĝňĺĴĺĸ 

     

ħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ 

6 

// 

ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĕŅĵĨĶĚěŅĔĕĵŃĴŌĸİŀĵ

őħĵœĴƞįƞŅĬĔŅĶŐĮĶĶŌĮ 

     

 

12 

ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĬŜŅĕĵŃĴŌĸİŀĵœĮŐĮĶ

ĶŌĮŏĝŊŘŀŏıĸŇĚĝňĺĳŅıŏıŊŗŀŒĝƟŏĮƦĬıĸńĚĚŅĬ

ŏĝŊŘŀŏıĸŇĚ 

     

 

/1 

ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĬŜŅĕĵŃĴŌĸİŀĵœĮįĸŇĨ

ŐĔƠĽŏĮƦĬŏĝŊŘŀŏıĸŇĚ 
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ĮĶŃŏħŖĬėĺŅĴĨƟŀĚĔŅĶ 

 

 

ėŃŐĬĬėĺŅĴĨƟŀĚĔŅĶ 

3 2 1 0 / 

ħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ 

/2 ĪƞŅĬĨƟŀĚĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵœĮŏĮƦĬ

ıĸńĚĚŅĬėĺŅĴĶƟŀĬ 

     

/3 ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĪŜŅŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚ

ěŅĔĕĵŃĴŌĸİŀĵŏıŊŗŀŒĝƟŏĮƦĬıĸńĚĚŅĬ

ŏĝŊŘŀŏıĸŇĚ 

     

 

ĽƞĺĬĪňŗȮ1ȮėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃ 

źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź

źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź

źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,, 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

ĳŅėįĬĺĔȮĕ 

ĶŅĵĝŊŗŀįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭėƞŅħńĝĬňėĺŅĴĽŀħėĸƟŀĚȮ&IOC) 
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ĶŅĵĝŊŗŀįŌƟĪĶĚėŋĦĺŋĥŇĨĶĺěĽŀĭėƞŅħńĝĬňėĺŅĴĽŀħėĸƟŀĚȮ&IOC)  

1. įŌƟĪĶĚėŋĦĺŋĥŇĪňŗȮ/ 

ȮȮȮȮȮȮȮȮȮȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮœıĭŌĸĵƢȮŐěƞĴıĚļƢ 

ȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ 

ȮȮȮȮȮȮȮȮȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńġĽĺĬĽŋĬńĬĪŅ 

2. ĪĶĚėŋĦĺŋĥŇĪňŗȮ0 

ȮȮȮȮȮȮȮȮȮȮĶŀĚĻŅĽĨĶŅěŅĶĵƢȮĻŇĺıńĬīŋƢȮĝŌŀŇĬĪĶƢ 

ȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ 

ȮȮȮȮȮȮȮȮȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńġĽĺĬĽŋĬńĬĪŅ 

3. ĪĶĚėŋĦĺŋĥŇĪňŗȮ1 

ȮȮȮȮȮȮȮȮȮȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮĻĶňĽŋĺĶĶĦȮŏĔļĴĽĺńĽħŇś 

ȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ 

ȮȮȮȮȮȮȮȮȮȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńġĽĺĬĽŋĬńĬĪŅ 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

ĳŅėįĬĺĔȮė 

ėƞŅħńĝĬňėĺŅĴĽŀħėĸƟŀĚȮ(IOC) 
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ĔŅĶėŜŅĬĺĦŐĸŃŐĮĸįĸėƞŅIOC 

ėƞŅħńĝĬňėĺŅĴĽŀħėĸƟŀĚ (IOC) ĶŃľĺƞŅĚŏĬŊŘŀľŅĔńĭŐĭĭĽŀĭĩŅĴĪňŗŒĝƟŒĬĚŅĬĺŇěńĵ 

ĕƟŀĪňŗ 

ėŃŐĬĬėĺŅĴŏľŖĬĕŀĚ

įŌƟĪĶĚėŋĦĺŋĥŇ ĶĺĴ 
ėƞŅȮ

IOC 

ĽĶŋĮįĸ 

(ĕƟŀŏĽĬŀŐĬŃ) 
ėĬĪňŗȮ/ ėĬĪňŗȮ0 ėĬĪňŗȮ1 

ħƟŅĬĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ 

/,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶ
ėńħŐĵĔĕĵŃĴŌĸİŀĵ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

0,ĪƞŅĬĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ĴňĔŅĶėńħŐĵĔĕĵŃĴŌĸİŀĵ
ŀĵƞŅĚĴŅĔŒĬ
ĴľŅĺŇĪĵŅĸńĵ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

1,ĪƞŅĬĨƟŀĚĔŅĶĔŅĶėńħ
ŐĵĔĕĵŃĴŌĸİŀĵȮŀĵŌƞŒĬ
ĶŃħńĭœľĬ 

+1 +1 -1 1 0.40 ĪƞŅĬĨƟŀĚĔŅĶĔŅĶ

ėńħŐĵĔĕĵŃĴŌĸ

İŀĵŏıŊŗŀĬŜŅĕĵŃ

ĭŅĚĮĶŃŏĳĪœĮŒĝƟ

ĮĶŃőĵĝĬƢ 

2,ĪƞŅĬĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ

ĴňĔŅĶėńħŐĵĔĕĵŃœĮŏĮƦĬ

ıĸńĚĚŅĬĝňĺĴĺĸ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

3,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶ
ĽĬńĭĽĬŋĬŐĬĺėŇħľĸńĔȮ
1R ĴŅŒĝƟŒĬĔŅĶėńħŐĵĔ
ĕĵŃŏıŊŗŀĬŜŅœĮŐĮĶĶŌĮ
ŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

 

 



58 

ĕƟŀĪňŗ 

ėŃŐĬĬėĺŅĴŏľŖĬĕŀĚ

įŌƟĪĶĚėŋĦĺŋĥŇ ĶĺĴ ėƞŅȮIOC 
ĽĶŋĮįĸ 

(ĕƟŀŏĽĬŀŐĬŃ) 
ėĬĪňŗȮ/ ėĬĪňŗȮ0 ėĬĪňŗȮ1 

ħƟŅĬĔŅĶŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ 

/,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶ
ŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ
ŐĵĔĨŅĮĶŃŏĳĪ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

0,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶ
ěńħŏĔŖĭĕĵŃĴŌĸİŀĵŒľƟľĴħ
ĪŋĔĺńĬ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

1,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶ
ŏĔŖĭĶĺĭĶĺĴĕĵŃĴŌĸİŀĵ
ŏĮƦĬĮĶŃěŜŅĪŋĔĺńĬ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

2,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶ

ěńħĨńŘĚěŋħĶĺĭĶĺĴĕĵŃĴŌĸ

İŀĵœĺƟŒĬĪňŗĔŜŅľĬħœĺƟŒĬŐĨƞ

ĸŃěŋħ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

3,ĪƞŅĬĨƟŀĚĔŅĶŏĔŖĭĶĺĴ

ĶĺĭĕĵŃĴŌĸİŀĵŏıŊŗŀĬŜŅœĮ

ŐĮĶĶŌĮŏĮƦĬȮıĸńĚĚŅĬĝňĺ

Ĵĺĸ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

 

 

 

 

 



59 

ĕƟŀĪňŗ 

ėŃŐĬĬėĺŅĴŏľŖĬĕŀĚ

įŌƟĪĶĚėŋĦĺŋĥŇ ĶĺĴ 
ėƞŅȮ

IOC 

ĽĶŋĮįĸ 

(ĕƟŀŏĽĬŀŐĬŃ) 
ėĬĪňŗȮ/ ėĬĪňŗȮ0 ėĬĪňŗȮ1 

ħƟŅĬĔŅĶŐĮĶĶŌĮĕĵŃĴŌĸİŀĵ 

/,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶ
ĕŅĵĨĶĚěŅĔĕĵŃĴŌĸİŀĵ
őħĵœĴƞįƞŅĬĔŅĶŐĮĶĶŌĮ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

0,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶ
ĬŜŅœĮĪŜŅŏĝŊŘŀŏıĸŇĚŐĕŖĚěŅĔ
ĕĵŃĴŌĸİŀĵȮŏıŊŗŀŒĝƟŏĮƦĬ
ıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚ 

+1 +1 -1 1 0.40 ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴň

ĔŅĶĬŜŅĕĵŃĴŌĸ

İŀĵœĮŐĮĶĶŌĮ

ŏĝŊŘŀŏıĸŇĚĝňĺĳŅı

ŏıŇŗŀŒĝƟŏĮƦĬ

ıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚ 

1,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶ
ĬŜŅœĮŏĮĸňŗĵĬŏĮƦĬŐĔƠĽěŅĔ
ĕĵŃĴŌĸİŀĵȮŏıŊŗŀ
ŏĮĸňŗĵĬŏĮƦĬıĸńĚĚŅĬ 

+1 +1 -1 1 0.40 ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴň

ĔŅĶĬŜŅĕĵŃĴŌĸ

İŀĵœĮįĸŇĨŐĔƠĽ

ŏĮƦĬŏĝŊŘŀŏıĸŇĚ 

2,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶŏįŅ

œľĴƟŏĮƦĬıĸńĚĚŅĬěŅĔĕĵŃ

ĴŌĸİŀĵȮŒĬĔŅĶĔŜŅěńħĕĵŃ 

+1 +1 -1 1 0.40 ĪƞŅĬĨƟŀĚĔŅĶŐĮĶ

ĶŌĮĕĵŃĴŌĸİŀĵœĮ

ŏĮƦĬıĸńĚĚŅĬ

ėĺŅĴĶƟŀĬ 

3,ĪƞŅĬĨƟŀĚĔŅĶŒľƟĴňĔŅĶĪŜŅ

ŏĝŊŘŀŏıĸŇĚŀńħŐĪƞĚěŅĔĕĵŃ

ĴŌĸİŀĵŏıŊŗŀŒĝƟŏĮƦĬıĸńĚĚŅĬ

ŏĝŊŘŀŏıĸŇĚ 

+1 +1 +1 3 1 ŒĝƟœħƟ 

 



 

 

 

 

 

 

 

 

 

 

 

ĳŅėįĬĺĔȮĚ 

ėƞŅėĺŅĴŏĝŊŗŀĴńŗĬ (Reliability) ĕŀĚŐĭĭĽŀĭĩŅĴ 
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ėƞŅėĺŅĴŏĝŊŗŀĴńŗĬ (Reliability) ĕŀĚŐĭĭĽŀĭĩŅĴ 

1. ėƞŅėĺŅĴŏĝŊŗŀĴńŗĬĕŀĚŐĭĭĽŀĭĩŅĴŏĔňŗĵĺĔńĭėĺŅĴĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĕĵŃĴŌĸİŀĵĕŀĚĭŋėĸŅĔĶ

ŒĬėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽŜŅľĶńĭŐĮĶĶŌĮŏĮƦĬıĸńĚĚŅĬĝňĺĴĺĸ őħĵĽńĴĮĶŃĽŇĪīŇś

ŐŀĸĲŅĕŀĚėĶŀĬĭŅėőħĵŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪŅĚĽĩŇĨŇŒĬĔŅĶėŜŅĬĺĦȮĴňėƞŅŏĪƞŅĔńĭȮ.,666 

ħńĚĨŅĶŅĚĪňŗȮ.,/ ů 0.2 

ĨŅĶŅĚĪňŗȮ.,/ȮěŜŅĬĺĬĨńĺŀĵƞŅĚĕŀĚįŌƟĪŜŅŐĭĭĽŀĭĩŅĴŏıŊŗŀľŅėƞŅėĺŅĴŏĝŊŗŀĴńŗĬ 

          N ȮȮȮȮȮȮȮȮȮ% 

Cases             Valid                              ȮȮȮȮȮȮȮȮ1. ȮȮȮȮȮȮȮȮ/..,.ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        Excluded                  0                                 .0         

                              Total                   30                               100.0 

 

ĨŅĶŅĚĪňŗȮ.,0ȮėƞŅėĺŅĴŏĝŊŗŀĴńŗĬĕŀĚŐĭĭĽŀĭĩŅĴ 

Apml`_afŲqȮ?jnf_ 
Apml`_afŲqȮ?jnf_Ȯ@_qcb 

on Standardized Items 
ȮȮȮȮȮȮȮȮȮN of Items 

              .877                                 .888                                  15 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

ĳŅėįĬĺĔȮě 

ĮĶŃĴĺĸĳŅıħŜŅŏĬŇĬĚŅĬĺŇěńĵ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

  
ĳŅıĪňŗȮě+/ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴĬńĔĻŉĔļŅ 

 
ĳŅıĪňŗȮě+0ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴĬńĔĻŉĔļŅ 

 
ĳŅıĪňŗȮě+1ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴĬńĔĻŉĔļŅ 



64 

 
ĳŅıĪňŗȮě+2ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴĬńĔĻŉĔļŅ 

 
ĳŅıĪňŗȮě+3ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴĬńĔĻŉĔļŅ 

 
ĳŅıĪňŗȮě+4ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴĬńĔĻŉĔļŅ 



65 

 
ĳŅıĪňŗȮě+5ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴĬńĔĻŉĔļŅ 

 
ĳŅıĪňŗȮě+6ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴĬńĔĻŉĔļŅ 

 
ĳŅıĪňŗȮě+7ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴĬńĔĻŉĔļŅ 



66 

 

ĳŅıĪňŗȮě+/.ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴŏěƟŅľĬƟŅĪňŗ 

 

ĳŅıĪňŗȮě+//ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴŏěƟŅľĬƟŅĪňŗ 

 

ĳŅıĪňŗȮě+/0ȮĳŅıĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸěŅĔĔĸŋƞĴŏěƟŅľĬƟŅĪňŗ 


