
==============ďĊ£ĉå¬ø^=ďċf¨åø^=ďõùýÛ^

=====Čø_åø^=þċùåkø^=Ď§^©Ĉ

=======ďgċ½=ďåü_r

========ďċf3ø^=ďċùô

­Ċ§¤kø^=ó¨½Ĉ=tĄ_āÛ^=þ¬ð=

=

=

=

=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì

ĂÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^=î´ø^=iĚ½=đ¤ø=Čýùåø^=4õíkø^=Ď§Ĉ

=

=

=

=4k¬r_Û^=ďr§£=Đùä=ûĉ´Å^=m_gùĮkü=û_ýõk«ę=ďü¤ñü=ďø_«§

Ý=µ´Ã=ďċf3ø^==ÿĉùåø^=­Ċ§¤j=ó¨½Ĉ=tĄ_āÛ^=

=

=£^¤äd

!^=¤ċgä=Ăf==Čf¨Å^=!^=¤gä

==

=ï^¨¯d

=̀K=£=þċĄ^¨fd=!^=¤gä=Ăf=Ă¬ċ-^=

=ÿĉùåø^=þċùåj=¥_k«`J==ďgċ½=ďåü_r

=

NQPNć=|JOMNM=ÿ

 



 

 

 Ϟ 

=

=

=

=

=

=

=

=

=
=

=

=

=

=

=

=

=

=

=

=



 

 

 Ϭ 

=



 

 

 ϸ 

=¨õ¯=¨Ċ¤ñjĈ

=

¤ýÅ^ ! i§ ĎĚ´ø^Ĉ=ÒÛ_åø^ ÿĚ¬ø^Ĉ Đùä _Ā¤ċ« ¤ýÈ ĐùäĈ Ćøb =Ćf_w³`Ĉ

ĂüĈ=ÒgċĮø^ §_« Đùä ĆsąĀ Ód ÿĉĊ ĂĊ¤ø^ ¤åfĈ=W

ę <å¬Ċ ęd ăd ÿ¤ñj` µø_À č¨õ¯ þċáäĈ ČĀ_ākü^ Ód ú·_íø^ =§ĉkô¤ø^=¥_k«ě^

č¦ø^=Ă¬ċ-^=!^=¤gä=Ăf=þċĄ^¨fd % ă^ĉkĊ Ăä þĊ¤ñj ăĉåø^ ̂Ĉy´āø Čj§©^ĘüĈ=IČø Ý 

;ø_«§ ĎĉĮ~ ĎĉĮÀ č¦ø^Ĉ ČĀ¨ýè Ăü Ćýùä Iæ«^ĉø^=ď×¨õø^=ĆðĚ~`Ĉ Iďùċgāø^Ĉ Đkv 

lr¨~ ć¦Ą ďø_«¨ø^ Ód ªċv ć^ªrI£ĉrĉø^ !^ 4~ Ē^ªÄ^=K

ď°ð_āÛ^=ďāÄ=Ē_¸ä`=Ď£_¬ùø=ă_ì¨åø^Ĉ=¨õ°ø_f=ÿ¤ñj`Ĉ=K=Ăf=§ĉ´āü=§ĉkô¤ø^=¥_k«ě^

ČĀĉè=¤Ù`==ÿĉùåø^=þċùåj=¥_k«`tf=ďgċ½=ďåü^Ĉč¤ø_Æ^=¤ø_~=Ăf=¤Ù==§ĉkô¤ø^=¥_k«ě^=

æø^=þċùåj=¥_k«`ÿĉø=tfďåü^=ć§ĉĀ=Ď4üě^=ĂÙ¨ø^=¤gä=lāf=IĆøĉgð=Đùä_ü==^¦Ą=ď°ð_āü

pwgø^=pwgø^=^¦Ą=ÿ¤Ã=;ø^=_ýąj_ávĚü=Ē^¤fdĈK=

Čr©`Ĉ µø_~ č¨õ¯ č¨Ċ¤ñjĈ Ód ¥_k«ě^ č2³=úċä_5d=¨Ą_ü=§ĉkô¤ø^==č¦ø^

^Ĉ=ï^¨¯ğ_f=ú¸íj=Đùä=Ćċrĉkøúv^¨ü=ÓĈě^=ďø_«¨ø^I=¥_k«Ĝø=Ĳęĉ³ĉü=¨õ°ø^Ĉ

ă_ýċù«=Ăf=!^=¤gä=§ĉkô¤ø^=þċĄ^¨fd=m^£_¯§dĈ=yē_´Ā=Ăü=Čø=Ćü¤ð=_ü=ĐùäI==ę=_ýô

=þąýċõÂ=¤āä=Ćċrĉkø^Ĉ=y´āø^=^ĉü¤ð=ĂĊ¦ø^=Òýõ-^=Ď¦j_«ě^=¨õ¯`=ă`=<jĉíĊ

¦Ą=m^Ĉ£ě=̂pwgø^K==¥_k«ě^=¨õ¯`Ĉ=L=ú~^£=Ăf=Ă¬-^=¤gä=ú¸íj=č¦ø^=Ý¨ĮÛ^

čĉéùø^=òċð¤kø_f=Ĳ̂ §ĉõ°ü=K

=pø_oø^=î´ø^=iĚ½Ĉ=_ąċýùåüĈ=ďĊĉĀ_oø^=£ĉå¬ü=Ăf=ďgkä=ď«§¤ü=¨Ċ¤ü=¨õ¯`=_ýô

=ďf¨Á=¦ċíāj=Ē_ān`=þąĀĈ_åj=Ă¬v=Đùä=čĉĀ_oø^pwgø^==K

ĩč¤ø^Ĉ=Ē_Įåø^=čªü§=Ód=Ē_ìĉø^Ĉ=¨õ°ø_f=ÿ¤ñj`=ă`=Đ¬Ā`=ęĈ==Ý=!^=û_½`

_ýąĊ¨ýäIl«^=Ăü=¨õ¯`=_ýôĢlåĮð==4oõø^=þąkðĈ=ĂüI!^=þĄ_ä§=č£ęĈ`Ĉ=;rĈ©===K

=

==

=

=

=



 

 

 и 

=m_Ċĉk-^=®¨ąì

=ďwí´ø^=================================================================================çĉ·ĉÛ^

ă^ĉāåø^=éééééééééééééééééééé===KK====`

ďùý¬gø^=éééééééééééééééééééé==KK===i

ďāsùø^=ďċ³ĉj=§^¨ð=ééééééééééééééééé=======u

¨Ċ¤ñjĈ=¨õ¯=éééééééééééééééééé=======K=£

m_Ċĉk-^=®¨ąì=ééééééééééééééééé=======K=|Ą

ûĈ^¤Ä^=ďýē_ð=éééééééééééééééééé========©

û_õ¯ě^=ďýē_ð=ééééééééééééééééé=====K====}

µù k¬Û^==ďċf¨åø^=ďéùø_fééééééééééééééé========ß

ûĈě^=ú´íø^=W=ÿ_åø^=§_½ğ^

ďü¤ñÛ^=ééééééééééééééééééééKK====O=

=ďùõ°üpwgø^=éééééééééééééééééKKK===R=

=ï^¤Ą`pwgø^=éééééééééééééééééé===S=

=ďċýĄ`pwgø^=ééééééééééééééééééKK===S=

=m_wùĮ´üpwgø^=ééééééééééééééééé==S=

=£Ĉ¤vpwgø^=ééééééééééééééééééK====T=

ČĀ_oø^=ú´íø^=W=pwgø^=m_ċf£`

Ē_´ñk«ę^=éééééééééééééééééééKK==NN=

ČĀĈ_åkø^=þùåkø^=ééééééééééééééééééK===OU=

ČĀĈ_åkø^=Ē_´ñk«ę^=ééééééééééééééééé=PN=

4õíkø^=ééééééééééééééééééééKK=PS=

Čýùåø^=4õíkø^=éééééééééééééééééé==PT=

Čýùåø^=4õíkø^=m^§_ąü=ééééééééééééééé====PV=

=¼Ĉ¨ìpwgø^ éééééééééééééééééé  QQ 

 

 



 

 

 м 

pø_oø^=ú´íø^=WĆj^Ē^¨rd=Ĉ=pwgø^=tąāü 

=ďāċäpwgø^ éééééééééééééééééé==QT 

þùåÛ^=úċø£=£^¤äd=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«ę=_ñìĈ ...................   QU 

=Ď^£`pwgø^ éééééééééééééééééé   RM 

=m^Ē^¨rdpwgø^ éééééééééééééééé     RQ 

æf^¨ø^=ú´íø^=W=tē_kĀpwgø^=_ąk°ð_āüĈ 

=ďñùåkÛ^=tē_kāø^=¼¨ífpwgø^==ûĈě^ ééééééééééé===RV=

=ďñùåkÛ^=tē_kāø^=¼¨ífpwgø^==ČĀ_oø^ ééééééééééé==SM=

=ďñùåkÛ^=tē_kāø^=¼¨ífpwgø^==pø_oø^ ééééééééKKKKéé==SN=

=ďñùåkÛ^=tē_kāø^=¼¨ífpwgø^==æf^¨ø^ ééééééééééé==SP=

Ăø^=ďñùåkÛ^=tē_j=¼¨ífpwgø^==­ü_Æ^ éééééééééé===SQ=

=ďñùåkÛ^=tē_kāø^=¼¨ífpwgø^==®£_¬ø^ éééééééééé===SR==== 

­ü_Æ^=ú´íø^=WďÕ_Æ^ 

pwgø^=µ ùü ééééééééééééééééé   SU=

=m_ċ³ĉjpwgø^ éééééééééééééééé     TM 

=m_v3ñüpwgø^ éééééééééééééééé====TN 

 

%^ær^§= 

æø^=ær^¨Û^ďċf§ ééééééééééééééééé   TP== 

ďċgārě^=ær^¨Û^ ééééééééééééééééé  TU 

òvĚÛ^ ééééééééééééééééééé===UM 

ďĊªċùÊę^=ďéùø_f=µù k¬Û^ ééééééééééééé   NNT 

=

=

=

=

=



 

 

 Ͼ 

ďýē_ð==ûĈ^¤Ä^

=

ûĈ¤Ä^=þð§========================ûĈ¤Ä^=đĉkÈ================================ďwí´ø^

N==========Ē_´ñk«ę_f=þùåkø^=Ăü=m_Ċĉk¬üKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK===NQ=

O==========Ē_´ñk«ę^=u¥_Ö=Òf=ďĀ§_ñüKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK====OM=

P=========tü=£^¨ì`=Đùä=ç©ĉj=;ø^=§^Ĉ£ě^=ČĀĈ_åkø^=þùåkø^=ďäĉüKKKKKKKKKKKKKKKKKKKKKKKKKKKKK====PM=

Q=========;äĉýÇ=Đùä=ďāċåø^=ďgù½=æĊ©ĉjpwgø^=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=======QT=

R=========§_gk~^=tē_kĀFm=E§_gk~ę^=Ý=ďgùĮø^=m_üĚåø=ďùñk¬Û^=m_āċåùø=Čùgñø^==

===========û^=m^§_ąÛČýùåø^=4õíjKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK====QU=

S=========Čýùåø^=4õíkø^=m^§_ąü=§_gk~^=m^¨ñì=æĊ©ĉjKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK====QV=

T==========ď«^§¤ùø=:Ċ¨skø^=þċý´kø^KKKKKKKKKKKKKKKKKKKKKKKKKKKK====KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRR=

U==========§_gk~^=tē_kĀ?m=?=;äĉýÇ=m_r§¤ø=ďùñk¬Û^=m_āċåùøpwgø^==§_gk~^=Ý

===========č¤ågø^=Čýùåø^=4õíkø^=m^§_ąü=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK======RV=

V========û=Čår¨Û^=ûĈ¤Ä^=4nakø^=þsv=m_Ċĉk¬ü=¤Ċ¤ÂKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK======SM=

NM=======§_gk~^=tē_kĀ?m=?=;äĉýÇ=m_r§¤ø=ďùñk¬Û^=m_āċåùøpwgø^==Ý=Ď§_ąü

==========ďùõ°Û^=¤Ċ¤ÂKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=======SN==

NN=========§_gk~^=tē_kĀ?m=?=;äĉýÇ=m_r§¤ø=ďùñk¬Û^=m_āċåùøpwgø^=Ý==Ď§_ąü

=========¼Ĉ¨íø^=¼¨ìKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK======SO=

NO======§_gk~^=tē_kĀ?m=?=;äĉýÇ=m_r§¤ø=ďùñk¬Û^=m_āċåùø^pwgø=Ý=Ď§_ąü==

========¼Ĉ¨íø^=ďw³=§_gk~^=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK====SP=

NP=====§_gk~^=tē_kĀ?m=?=;äĉýÇ=m_r§¤ø=ďùñk¬Û^=m_āċåùøpwgø^=Ý=Ď§_ąü==

========4¬íkø^=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK======SQ=

NQ=====§_gk~^=tē_kĀ?m=?=;äĉýÇ=m_r§¤ø=ďùñk¬Û^=m_āċåùøpwgø^==Ý=Ď§_ąü

=======þċýåkø^KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK======SR=

=

=

=



 

 

 ϰ 

û_õ¯ě^=ďýē_ð=

úõ°ø^=þð§=====úõ°ø^=đĉkÈ========================================================ďwí´ø^

N===================¨Ċ_f=¤āä=Ē_´ñk«ę^=ďċùýä=Ý=ďċ¬ċē¨ø^=m^ĉĮÆ^KKKKKKKKKKKKK===NT=

O==================ï_°kôę^Ĉ=Ē_´ñk«ę^=Òf=ó¨íø^KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK===OP=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=



 

 

 А 

=µù k¬Û^

=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì

=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^=î´ø^=iĚ½=đ¤ø=Čýùåø^

=£^¤äd=LČf¨Å^=!^=¤gä=!^=¤ċgä=

^¦Ą=ï¤Ą=pwgø^=Ód==Č´ñjďċùä_ì==ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^Đùä==­Ċ§¤j

=Ē_Ċªċíø^ûĎ§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^=î´ø^=iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýājK=

=ï¤7^=^¦Ą=òċñÂ=úr`=ĂüĈûĈ_v=pwgø^=̂Ăä=ďf_rğ=û^Ę¬ø^=­ċē¨ø^=Čø_kø^W=

=ďċùä_ì=_ü^=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«Đùä=čªċíø^=­Ċ§¤j=4õíkø^=m^§_ąü=ďċýākø=Ē^

čĉĀ_oø^=pø_oø^=î´ø^=iĚ½=đ¤ø=Čýùåø^=Ď§ĉāÛ^=ďāĊ¤Û_f===\

ďf_rĠøĈ Ăä û^Ę¬ø^=^¦ĄI §_gk~^Ĉ ¼Ĉ¨ì=pwgø^I # æØ m_Ā_ċgø^ ÿ^¤ k«_f =§_gk~^

=êùf=č¦ø^=Ćj_gn=Ĉ=ć^ĉkÈ=ó¤³=Ăü=¤ôakø^=#=č¦ø^=Čýùåø^=4õíkø^=m^§_ąüFM{TO=KE

=lĀĉõjĈû^=Ăü=ďāċäFSP=EßĲ_gø^=ÒkäĉýÇ=Đùä=lä©ĉjIďċgĊ¨Á==_Ą£^¨ì`=£¤äPM=hø_½Ĳ̂==

ĈďĮf_·Ĉ=ČĀĈ_åkø^=Ē_´ñk«ę^=ďñĊ¨Įf=l«§£==_Ą£^¨ì`=£¤äPP=hø_½Ĳ̂=Ĉ=ďñĊ¨Įø_f=l«§£

ďĊ¤ċùñkø^=K

Ħ# òċgĮj Ď^£` pwgø^ Đùä ďĮf_¸ø^Ĉ=ďċgĊ¨skø^=Òkäĉý.^I=Ĉ=Ăü=Ē_ąkĀę^=¤åfû^=ďf¨Á

æØm==m_Ā_ċgø^lùùvĈ=l~^=ÿ^¤ k«_f=§_fFm=E=ďùñk¬Û^=m_āċåùø  (Independent ï 

Sample T test)=I=m¨ąà`=¤ðĈû^ČùĊ=_ü=tē_kĀ==W

NJ£ĉrĈ==ďĮf_¸ø^=Ĉ=ďċgĊ¨skø^=Òkäĉý.^=m_r§£=ČĮ«ĉkü=Òf=ďċē_´vd=ďøę£=Ĉ¥=ó¨ì

=ÝďċgĊ¨skø^=ďäĉý.^=0_´ø=Čýùåø^=4õíkø^=m^§_ąü=i_¬kô^K=

OJ£ĉrĈ=ÿ¤ä=ÿ=Òf=ďċē_´vd=ďøę£=Ĉ¥=ó¨ì®ĉj=ďċgĊ¨skø^=Òkäĉý.^=m_r§£=Č½

Ĉ=ďĮf_¸ø^=Ýďùõ°Û^=¤Ċ¤Â=Ď§_ąü=i_¬kô^K 

PJ£ĉrĈ==ďĮf_¸ø^=Ĉ=ďċgĊ¨skø^=Òkäĉý.^=m_r§£=ČĮ«ĉkü=Òf=ďċē_´vd=ďøę£=Ĉ¥=ó¨ì

=Ý=Ď§_ąüĈ=4¬íkø^=Ď§_ąüĈ=¼Ĉ¨íø^=ďw³=§_gk~^=Ď§_ąüĈ=¼Ĉ¨íø^=¼¨ì=Ď§_ąü=i_¬kô^

ďċgĊ¨skø^=ďäĉý.^=0_´ø=þċýåkø^K 

iĈĐ³Ĉ`=¤ñì=ďñf_¬ø^=tē_kāø^=Đùä=Ē_Ā=pwgø^==ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ÿ^¤ k«_f

ď³_~=Ē_Ċªċíø^Ĉ=ďü_ä=ÿĉùåø^=­Ċ§¤j=Ý=K

=



=ú´íø^=ûĈě^

§_½ğ^=ÿ_åø^=

=

¶ ďü¤ñÛ^K 

¶ =ďùõ°üpwgø^K 

¶ =ï^¤Ą`pwgø^K 

¶ =ďċýĄ`pwgø^K 

¶ =m_wùĮ´üpwgø^K 

¶ =£Ĉ¤vpwgø^=K

=

=

=

=

=

=

=

=

=

=

=

=

=



lø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì=î´ø^=iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_ä

Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^ 

=ûĈě^=ú´íø^=Wÿ_åø^=§_½ğ^ 

̹ 

ďü¤ñÛ^=W

=

=====!=¤ýÅ^ÒÛ_åø^=i§=I=ĎĚ´ø^Ĉ=Ćgw³Ĉ=Ćøb=ĐùäĈ=¤ýÈ=_Ā¤ċ«=Đùä=ÿĚ¬ø^Ĉ

=ÒåØ`=I=¤åf=_ü`==W

=

Ď4~ě^=ďĀĈĝ^=¤ą°j==Đùä=Ē_ċýċõø^Ĉ=Ē_Ċªċíø^=ď³_~Ĉ=ÿĉùåø^=­Ċ§¤j=¨ĊĉĮkf=Ĳ_éø_f=Ĳ_ü_ýkĄ^

ČøĈ¤ø^=đĉk¬Û^=IĲ_ċ°Õ=Đj`=§ĉĮkø^=^¦ĄĈ==Ăü=Ć·¨íĊ=_üĈ=¨´åø^=m_Ċ¤Â=æüÿ¤ñj==úē_Ą

ďì¨åÛ^=ÝK==§¤ñf=ďg¬kõÛ^=m_üĉùåÛ^=þô=Đùä=ªċô3ø^=¤åĊ=%=ďċj_üĉùåÛ^=¨´ä=úà=ÝĈ

=ÿ^¤ k«^=Đùä=Ď§¤ñø^=Ód=ďì_·ğ_f=_ąíċàĉjĈ=m_üĉùåÛ^=i_¬kô^=ďċíċõf=ÿ_ýkĄę^

¨´åø^=m_ċāñj=æü=úü_åkùø=č¨°gø^=§£_õø^=ďċýājĈ==K

=

=ăĈ¨~bĈ=ÿĉkåø^=¨ô¦ĊĈFOMMT==Eî¬ùíø^=®§^¤Û^=æċØ=ă`Ĉ=ďĊ¨õíø^=Ĉ=ďĊ=ďĊĉf3ø^

=yg´Ċ=Čõø=þùåkÛ^=đ¤ø=4õíkø^=ďċýākf=lċāä=m_fĉå´ø^=ďąr^ĉü=Đùä=Ď§¤ð=¨oô`

ĈČ×£_ôě^=mę_.^=Ý=Ē^ĉ«=Ćùċg«=¼3åj=;ø^=mĚõ°Û^Ď==ďíùk Û^=Ď_ċÅ^=Čv_āü=Ĉ`

F¶NTE=K=_ýô=æì§=úr`=Ăü=ÿĉùåø^=­Ċ§¤kø=ďċä^¤ø^=Ē^§ĝ^=Čü_āj=Ód=čĉf3ø^=i£ě^=4°Ċ

Ăä=4õíkø^=đĉk¬üďċùñåø^=þąj^§¤ð=i_¬kô^=Ĉ=ďgùĮø^=£=I=þ7=2ô`=ď³¨ì=ďv_jdĈ

4õíkø^=m^§_ąü=ď«§_ýÛK( Etkina &Heuvelen,2001) (Harlen,2001) 

=

==Ćj^§_ąüĈ=Čýùåø^=4õíkø^=iĉù«`=Đùä=£^¨ìě^=hĊ§¤kf=ÿ_ä=Ćrĉf=ďċf3ø^=þkąjĈ

¤ċåf=þċù«=iĉù«af=ďü_åø^Ĉ=ď³_Æ^=þąjĚõ°ü=ûĈ_āj=Ăü=^ĉāõýkċøį̂==Ăä=m_ì^¨Æ^

_7=ďwr_Ā=ûĉùÅ=^ĉù´Ċ=ĐkvĈFKªĊªåø^=¤gäKOMMOI¶PT=E

=

=;ø^=úô_°Û^=ďÄ_åü=Ý=ă_¬Āğ^=Ćü¤ k¬Ċ=į_ċùñä=Ĳ_½_°Ā=Čýùåø^=4õíkø^=¤åĊĈ

=ďċsąāüĈ=ďċäĉ·ĉÔ=ďċýùåø^=mĚõ°Û^=Ē_´ñk«^Ĉ=p¿=ÝĈ=ďċüĉċø^=Ćj_ċv=Ý=Ćąr^ĉj

þáāü=ďċýùäĎ=_7=ûĉùv=Ód=ûĉ³ĉø^ĈFKăĉċùèIOMMOI¶RUE==

=



lø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì=î´ø^=iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_ä

Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^ 

=ûĈě^=ú´íø^=Wÿ_åø^=§_½ğ^ 

̺ 

Ħ̈ åĊ=_ýô=Čýùåø^=4õíkø^Ĉ=¨õgø^=ĆìFOMMTÿ=EĉĄW=?=;ø^=ďċāĄ¦ø^=ďċùýåø^=öùj

=hĊ¨skø^=Ĉ=ďċä^ĉø^=ďávĚÛ^=úoü=Ď¨Ą_áø^=ďåċg½=æü=ÿĒĚkj=hċø_«`=Đùä=£¨íø^=_ąċì=¤ýkåĊ

_ąf_g«`=Đùä=ï¨åkø^=Ĉ=_Ą4¬íj=Ĉ=Ď¨Ą_áø^=þąì=ï¤ąfK?=F¶UQ=E

=

ă`=Đùä=Čýùåø^=4õíkø^=m^§_ąü=ïĩ̈ åj=Òv=Ý_ĄW=?=m_ċùýåø^Ĉ=m^§¤ñø^=ďäĉýÇ

yċw³=úõ°f=Čýùåø^=4õíkø^Ĉ=þùåø^=ó¨½=òċgĮkø=ďü©Ěø^=ď³_Æ^=ďċùñåø^K?=

Fĉøĉùø^INVVTÿI¶OOE==K

=£¤wkjĈ=¨³_āåø^=Đùä=lùýk¯^=mę_Ç=ď¬Ú=Ý=Čýùåø^=4õíkùø=ďċ«_«ě^=m^§_ąÛ^

Ĳ_ċ°Õ=Čýùåø^=4õíkùø=ďċ«_«ě^=%^=čĉf3ø^=i£ě^=Ćċød=§_¯`=_ü=æü=çĉ·ĉÛ^=^¦ąf=òùåj

=ČĄ=m^§_ąÛ^=ć¦ĄĈW=Fč§£_ñø^IOMMRÿI¶PQ=E

NJ ďùõ°Û^=¤Ċ¤Â=Ď§_ąü=K

OJ ¼Ĉ¨íø^=æ·Ĉ=Ď§_ąüK 

PJ ¼Ĉ¨íø^=ďw³=§_gk~^=Ď§_ąüK 

QJ 4¬íkø^=Ď§_ąüK 

RJ þċýåkø^=Ď§_ąü=K 

=

=4õíkø^=ďċýāj=ă`=_ÔĈmhùĮü=2käĲ̂=č§Ĉ¨·=Ćñċñwkø=ďċf3ø^=Đùä=ăĉýē_ñø^=Đå¬Ċ=Ĳ̂

¤rĉĊ=öø¦ø==þċùåkø=ă_Ą_Á^=4õíkø^=ďċýājĈ=W=ăĉõĊ=4õíkø^=þċùåj=ă`=đ¨Ċ=ûĈě^=ć_Áę^

=úõ°f=Ćċì=4õíkø^=þċùåj=þkĊ=pċv=ďċ«^§¤ø^=tĄ_āÛ^=Ăä=¤ċåf=¨v=đĉkÈ=ûĚ~=Ăü

¨¯_gü=I=hÍ=4õíkø^=þċùåj=ă`=đ4ì=ČĀ_oø^=ć_Áę^=_ü``=­Ċ§¤j=ûĚ~=Ăü=ăĉõĊ=ă

­ü=úõ°f=q¤Â=ę=4õíkø^=ďċùýä=ă`=pċv=Č«^§¤ø^=đĉk-^%^=đĉkÈ=Ăä=úñj=tĄ_Ā

ďċ«^§¤ø^FK_Ħāgø^IOMMNI¶P=E

=

=Čýùåø^=4õíkø^=đĉk¬ü=Ý=ú³_Å^=îå¸ø^=Čýċùåkø^=úñÅ^=Ý=Òùü_åø^=Đùä=ĐíÏ=ęĈ

=Ód=i_g«ě^=£ĉåj=_Ô§Ĉ=iĚĮø^=đ¤øþċùåkø^=Ăü=Ćċùä=hùéĊ=_üĈ==§^¨ýk«ę^Ĉ=Ič¨áĀ=æf_½

=hkõø^=£^¤ädĈ=tĄ_āÛ^=þċý´j=Ý=ďċýċùåkø^=£^ĉÛ^Ĉ_f=®¨õj=;ø^=ďĊ¤ċùñkø^=hċø_«ě

=Ý=_ąä_r3«^Ĉ=m_üĉùåÛ^=âív=þùåkø^Ĉ=þċùåkø^=;ċùýä=ÿ_ýkĄę^=Ăü=úùñĊ=_Ü=IþĊĉñkø^Ĉ



lø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì=î´ø^=iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_ä

Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^ 

=ûĈě^=ú´íø^=Wÿ_åø^=§_½ğ^ 

̻ 

"m^§_Ą=4õíkø^=Ĉ=ÿ¤äiĚĮø^=¤Ċĉåj==Đùä=Ď¤sk¬Û^=îð^ĉÛ^=ďąr^ĉüĈ=mĚõ°Û^=úv

Ĉ­Û^=úýÂĈ=Ď§£_gÛ^=Đùä=þąåċs°jėďċøĈIç=u_kÎ=ďùõ°Û^=ć¦Ą=úoü=Ħúwì=öø¦ø=Ăü=úü

_ąċùä=Òýē_ñø^Ĉ=tĄ_āÛ_f=Ē_ąkĀ^Ĉ=þùåÛ_f=ďĊ^¤f=m_ąr=Ď¤ä==K=þąċùä=ČégāĊ=Òýùåýùø=ďg¬āø_gì

=¤āä=Čýùåø^=4õíkø^=ďċýāj=Ý=¤ä_¬j=;ø^=­Ċ§¤kø^=Ý=ďoĊ¤Å^=ó¨Įø^=Ăä=pwgø^

=Đùä=ÿĉñj=;ø^=ó¨Įø^=ČĄĈ=iĚĮø^Čýċùåkø^=îðĉÛ^=Ý=ďċùåíø^=þąkô§_°ü=®_«`==K

=

_ċsċj^3«^=ĂüĈ=Čýċùåkø^=îðĉÛ^=Ý=ďċùåíø^=hø_Įø^=ďô§_°ü=Đùä=¤ýkåj=;ø^=­Ċ§¤kø^=m

ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^FKĎ£ĉäIOMMTÿ=EĈF¤ýÈIOMMNÿ=EĈF%_«IOMMNÿ=KE

=ï_°õk«ę=iĚĮø^=ÿ_ü`=û_.^=ykíĊ=ă`=Ăõ×=Ē_´ñk«ę^=Đùä=þē_ñø^=þùåkø^=ă`=_ýô

=þ7ĉv=Ăü=ČåċgĮø^=%_åø^=þąìĈK(Prasart & Benjapornt,2009 ,p83)==

=

=ÿĉùåø^=þċùåkø=ďċüĉñø^=4Ċ_åÛ^=¤ôĘjĈ"National Science Education 

Standards"===4Ċ_åÛ^=}3ñjĈ=Xÿĉùåø^=þċùåkø=ďċsċj^3«_ô=Ē_´ñk«ę^=Đùä=_õĊ¨ü`=Ý

=m^§¤ñø^=Ăü=úô=ăĈ§ĉĮĊ=ÿĉùåø^=ûĉ´ì=Ý=ďĊĉĀ_oø^=ďùv¨Û^=Ód=ďĀ_¸Å^=Ăü=iĚĮø^=ă`

æø=ďĊ§Ĉ¨¸ø^=úýä=m^§¤ð=úý°j=pċv=XČýùåø^=Ē_´ñk«Ěø=þąíø^Ĉ=Čýùåø^=Ē_´ñk«ę^=úü

ďùĔ«ě^=}¨½Ĉ=¤Ċ¤Â=Ē_´ñk«ę^=Im_ñċñwkø^=Ď§^£dĈ=þċý´j=Iq^¤vě^Ĉ=m_Ā_ċgø^=úċùÂ=I

m^4¬íkø^Ĉ=u¥_ýāø^=ÿ^¤ k«^=Im_ì_°kôĚø=ú³ĉkø^Ĉ=K=úý°ċì=Čē_´ñk«ę^=þąíø^=_ü`

þ7_ýäě=Ē_ýùåø^=ú³ĉkĊ=îċô=ďì¨åü=I%^Ĉþùåø^=ďåċgĮf=ďĮgj¨Û^=þċĄ_ì=K(Keys & 

Bryan,2001,p631)==

=

=Ĳ_skāüĈ=Ĳ̂ ¨õíü=þùåkÛ^=úår=Ód=ČĀĈ_åkø^=Ē_´ñk«ę^=ï¤ąĊ=_āĄ=ĂüĈ=I=ă`=Ăü=Ĳę¤f

=ďĊ4õíj=m_ċùýä=Ý=Ćj_üĉùåü=_ü¤ k¬ü=X_Ą¤ċåĊĈ=m_üĉùåÛ^=ĐñùkĊFďċùýäĈ=ďċùñä=E=Čąkāj

tē_kāø^=Ód=ûĉ³ĉø_f=Iòwkj=öø¦fĈó=û^=ďċùä_ìĆkċ5`=ę=þùä=K=þùåø^=þùåkÛ^=®§¤Ċ=č`

=Ď£_ýô=­ċøĈ=ďñĊ¨ĮôĈ=Ď£_ýô=XĲĚýäĈ=Ĳ̂ ¨õìFďì¨åü=EÞñì=K=Ē_´ñk«ę^=yý¬Ċ=_ýô

þùåø^=m_ċùýä=®§_×=ă`=¦ċýùkùø=ČĀĈ_åkø^=I=ďāý¸kÛ^=m^§_ąÛ^=h¬kõĊ=ă`=Ăõ×=þn=ĂüĈ

_ąf=K_ąāüĈ=Wďċùýåø^=m^§_ąÛ^=IČ×£_ôě^=ďċýċùåkø^=m^§_ąÛ^Ď=I^§_ąÛ^Ĉúoü=ďċä_ýkrę^=m=W



lø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì=î´ø^=iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_ä

Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^ 

=ûĈě^=ú´íø^=Wÿ_åø^=§_½ğ^ 

̼ 

Čýùåø^=ú³^ĉkø^Ĉ=û_´ję^=m^§_ąü=¦ċüĚkø^=i_¬kô^=I=æü=ČĀĈ_åkø^=úýåø^Ĉ

ĒĚüªø^FKĎ£ĉäIOMMTI¶NMV==E

=4°Ċ=öø¦ø=ďì_·ğ_fFăĉkĊ©IOMMP=E=Ĳ̂ 4gåj=¨oô`Ĉ=ďåkü=¨oô`=¤åĊ=ČĀĈ_åkø^=þùåkø^=ă`=Ód

ûĚ~=Ăü=ß_°Ā=č`=þùåkÛ^=®§_×=_ü¤āä=ÿĉùåø^=Ý=çĉ·ĉü=č`=þùåj=Ý==¥d=XČĀĈ_åkø^=þùåkø^

=î´ø^=Ý=m_äĉý.^=¤v`=Ý=Ĳ̂ ĉ¸ä=ăĉõĊF=Ăü=ďĀĉõüOJS£^¨ì`=E=Ý=ăĉíùkÉ

ďċùċ´wkø^=þąj_Ċĉk¬ü=I=úä_íkø^Ĉ=ß_°āø^=Ĉ`=çĉ·ĉÛ^=^¦Ą=þùåj=Ý=û_ék¯ę_f=ăĈ¦~aĊĈ

Ĳ_¸åf=þą¸åf=£ĉąr=Ăü=ăĈ¤ċík¬ĊĈ=þùåkø^=^¦Ą=Ē_ān`=Ý=þąāċf=_ýċì=K=òñÎ=©_Êd=č`=ăeì

þn=ĉĄ=_Ödďäĉý.^=Ý=ĆēĚü©=£ĉąrĈ=ďċ´ °ø^=ć£ĉąÄ=Ď§=I=ĲęĈĘ¬ü=­ċø=þąāü=úõì

ďäĉý.^=Ý=ĉ¸ä=úô=þùåj=Ăä=Ĳ_¸Ċ`=úf=h¬wì=Č´ °ø^=Ćýùåj=ĂäFK¶OQN=E

=

=

=ďùõ°üpwgø^==W

 
Ćñċñwkø=ďċf3ø^=Đå¬j=ï¤Ą=ďíùk Û^=Ć½_Öaf=4õíkø^=ďċýāj=¤åj=I=úýä=ûĚ~=ĂüĈ

}¨Û^=Ý=Ē_Ċªċíø^=Ď£_Û=þùåýô=pv_gø^=đ¤ü=âvę=m^ĉā«=¨°ä=Ăü=¨oôě=ďĊĉĀ_oø^=ďø

iĚĮø^=đ¤ø=Čýùåø^=4õíkø^=đĉk¬ü=Ý=ú³_Å^=îå¸ø^=I=ďñĊ¨½=Ód=ć^ªä=č¦ø^=¨üě^

=ďĊ¤ċùñkø^=ďñĊ¨Įø^=Ód=þąāü=ďċgùèě^=úċ×=pċv=ÒýùåÛ^=þáåü=úgð=Ăü=ďågkÛ^=­Ċ§¤kø^

=ÿĉñĊ=pċ¿=þùåÛ^=òj_ä=Đùä=æñĊ=2ôě^=¤ąÄ^=_ąċì=ăĉõĊ=;ø^Ĉ=Ď£_Û^=Þċ¬gkf

=đĉ«=§Ĉ£=č`=_ąċì=hø_Įùø=ăĉõĊ=ęĈ=Òñùkø^=òĊ¨½=Ăä=iĚĮø^=Ód=_ąùñĀĈ=ďċ«^§¤ø^

Čñùkø^=K=m^§_ąü=ďċýāj=Đùä=¤ä_¬j=­Ċ§¤kø^=Ý=Ď¤Ċ¤r=ďñĊ¨½=Ăä=pwgø^=ă_ô=öø¦øĈ

iĚĮø^=đ¤ø=Čýùåø^=4õíkø^=I=û^Ę¬ø^=Ăä=ďf_rğ^=ĲęĈ_È=pwgø^=^¦Ą=Đj`=_āĄ=ĂüĈ

Čø_kø^==W

=ďċùä_ì=_ü^=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«Đùä==Ē_Ċªċíø^=­Ċ§¤jû=m^§_ąü=ďċýāj

čĉĀ_oø^=pø_oø^=î´ø^=iĚ½=đ¤ø=Čýùåø^=4õíkø^=Ď§ĉāÛ^=ďāĊ¤Û_f==\

=

=



lø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì=î´ø^=iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_ä

Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^ 

=ûĈě^=ú´íø^=Wÿ_åø^=§_½ğ^ 

̽ 

=ï^¤Ą`pwgø^==W

Čø_Å^=pwgø^=ï¤ąĊ=Ód=W

J=Č´ñjďċùä_ì=ďċsċj^3«^=­Ċ§¤kø^=i=ČĀĈ_åkø^=Ē_´ñk«ę^û=4õíkø^=m^§_ąü=ďċýāj

^=iĚ½=đ¤ø=Čýùåø^Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^=î´ø=K

=

=ďċýĄ`pwgø^=W=

ďċø_kø^=ß_ñāø^=Ý=Čø_Å^=pwgø^=ďċýĄ`=û_Ød=Ăõ×=W

JiĚĮø^=đ¤ø=Čýùåø^=4õíkø^=đĉk¬ü=æì¨ø=m_v3ñÛ^=ºåf=ÿ¤ñĊ=¤ð=K

J==þĊ¤ñjďýõÈ=u¥_Ö==ČĀĈ_åkø^=Ē_´ñk«ę^=ďñĊ¨Įf=ďè_´ü=Ē_Ċªċíø^=®Ĉ§£=ºågøK 

J=¤ðčÓd=Òov_gø^=æì£==đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=đ¨~`=m_ċsċj^3«^=ďf¨Á

¦ċüĚkø^K 

J=¤ðčČýùåø^=4õíkø^=m^§_ąü=®_ċñø=þĴõÈ=§_gk~_f=ďĊĉf3ø^=ďgkõÛ^=č¨n=K

 

=m_wùĮ´üpwgø^=W=

=

ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^==W

ČĄ=pċ¿=m_äĉýÇ=Ý=Ē_´ñk«ę^=m^ĉĮ~=iĚĮø^=_ąċì=®§_×=;ø^=ďċsċj^3«ę^=

±Ā=§Ĉ¤f=ÿĉñĊ=_Ą£^¨ì`=Ăü=£¨ì=úôĈ=Ĳ_ĀĈ_åkü=Ĳ_ñĊ¨ì=Ď¤v^ĉø^=ďäĉý.^=úõ°j=û_åìĈ=ß

ï^¤Ąě^=òċñÂ=Ý=÷§_°ĊĈI=þùåÛ^=ï^¨¯d=Ĉ=Ćċrĉj=lÂK 

 

ďĊ¤ċùñkø^=ďñĊ¨Įø^==W

;ø^=ďñĊ¨Įø^=ČĄ==ďċ«^§¤ø^=Ď£_Û^=þùåÛ^=_ąf=¼¨åĊ_ąĮċ¬gj=¤åf=ć¦ċüĚj=Ód=_ąùñāĊĈ=I

^=}¨¯=Đùä=hø_éø^=Ý=ÿĉñjĈďċē_ñøğ^=Ćkċø_åìĈ=þùåÛ=Ćùä_ì=ďô§_°ü=ăĈ£=hø_Įø^=Ăü  . 

= 
 

 

 

 

 



lø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì=î´ø^=iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_ä

Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^ 

=ûĈě^=ú´íø^=Wÿ_åø^=§_½ğ^ 

̾ 

Čýùåø^=4õíkø^=m^§_ąü=W

=4õíkø^=òg½=ĆĀ`=Ćċùä=þõË=Đkv=hø_Įø^=_ąågkĊ=;ø^=ďċùñåø^=m^§_ąÛ^=Ăü=ďäĉýÇ

yċw³=úõ°f=Čýùåø^K=

=

Čø_kø_ô=_ċē^¨rd=ï¨åj=m^§_ąü=­Ú=ČĄĈ=W

NJďùõ°Û^=¤Ċ¤Â=Ď§_ąüW=

=Ď§¤ñü=Ý=úoýkjĈ=Ăä=yċw³Ĉ=òċð£=úõ°f=2åj=;ø^=Ď¨ñíø^=§_ċk~^=Đùä=hø_Įø^

ďùõ°Û^=Ăä=2åj=_ąĀ`=Ĉ¤gj=;ø^=m^¨ñíø^=ďċñf=Òf=Ăü=ďvĈ¨ĮÛ^=ďùõ°Û^=K

OJ¼¨íø^=æ·Ĉ=Ď§_ąüW=

=ûĉùv=_ąĀaô=Ĉ¤gj=;ø^=¼Ĉ¨íø^=Ăü=£¤ä=Òf=ªċċýkø^=Đùä=hø_Įø^=Ď§¤ñü=Ý=úoýkjĈ

Ćø=h¬Āě^=¼¨íø^=§_ċk~^Ĉ==_ü=ďùõ°Û=ďùýkÈďùõ°Û^=ć¥=K

PJ¼Ĉ¨íø^=ďw³=§_gk~^=Ď§_ąü=W

=Òf=Ăü=Òåü=¼¨ì=ďw³=§_gk~ę=ó¨Įø^=h¬Ā`=§_ċk~^=Đùä=hø_Įø^=Ď§¤ñü=Ý=úoýkjĈ

¼¨íø^=^¦Ą=ďw³=§_gk~ę=ďāõÜ=Ĉ¤gj=;ø^=ó¨Įø^=Ăü=£¤ä=K

QJ4¬íkø^=Ď§_ąüW=

Ď_ĮåÛ^=ďn£_Å^=Ĉ`=Ď¨Ą_áùø=yċw´ø^=4¬íkø^=§_ċk~^=Đùä=hø_Įø^=Ď§¤ð=Ý=úoýkjĈ==Ăü=Ćø

ďāõÜ=_ąĀaôĈ=Ĉ¤gj=;ø^=m^4¬íkø^=Ăü=£¤ä=Òf=K

RJþċýåkø^=Ď§_ąüW=

=đ¨~`=îð^ĉü=Ĉ`=¨Ą^ĉà=Đùä=Òåü=4¬íj=òċgĮj=Đùä=hø_Įø^=Ď§¤ð=Ý=úoýkjĈ

Čù³ě^=îðĉýùø=ďąf_°ü=K

=

=£Ĉ¤vpwgø^=W

ÿªkùĊ=pwgø^==ďċø_kø^=£Ĉ¤Å_f=W

NJ¨´kð^=ďċø_kø^=Čýùåø^=4õíkø^=m^§_ąü=Đùä=pwgø^W 

¶ =Ď§_ąüďùõ°Û^=¤Ċ¤Â=K

¶ ¼Ĉ¨íø^=æ·Ĉ=Ď§_ąüK 



lø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì=î´ø^=iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_ä

Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^ 

=ûĈě^=ú´íø^=Wÿ_åø^=§_½ğ^ 

̿ 

¶ ¼Ĉ¨íø^=ďw³=§_gk~^=Ď§_ąüK 

¶ 4¬íkø^=Ď§_ąüK 

¶ þċýåkø^=Ď§_ąü=K

OJďċüĉõÅ^=®§^¤Û^=Ý=Čýùåø^=čĉĀ_oø^=pø_oø^=î´ø^=iĚ½=ďċô_āÅ^=ďáì_wÔ=

Ď§ĉāÛ^=ďāĊ¤Û^=ďñĮāÔK 

PJ==ú´íø^=čĉĀ_oø^=pø_oø^=î´ùø=Ē_Ċªċíø^=i_kô=Ăü=č§^¨Å^==úċ³ĉkø^=Ď¤vĈ

^§¤ø^ûĈě^=Č«==K 

QJ=Č«^§¤ø^=ÿ_åø^NQOVJ=NQPMûĈě^=Č«^§¤ø^=ú´íø^=|ĄK 

RJ¦Ą=tē_kĀ=£¤wkj=̂ĆkāċäĈ=Ćj^Ē^¨rd=£Ĉ¤¿=pwgø^K 

=

=

=

=

=

=

 

=

=

=

=

=

=

=

=

=

=



 

=

=ČĀ_oø^=ú´íø^

=pwgø^=m_ċf£`

¶ =ďü¤ñü

¶ ČĀĈ_åkø^=Ē_´ñk«ę^=ûĈě^=§ĉ-^=W

=Ē_´ñk«ę^Inquiry 

=ČĀĈ_åkø^=þùåkø^Cooperative Learning= 

µñk«ę^=ČĀĈ_åkø^=Ē^Cooperative Inquiry 

¶ Čýùåø^=4õíkø^=m^§_ąü=ČĀ_oø^=§ĉ-^W 

=4õíkø^Thinking 

=Čýùåø^=4õíkø^Scientific Thinking 

=Čýùåø^=4õíkø^=m^§_ąüScientific Thinking Skills 

¶ pwgø^=¼Ĉ¨ìK 

=

=

=
 

 

 

 

 

 

 

 

 

 

 

 

 

 



iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì==î´ø^

=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̸̷ 

 

ďü¤ñü=W

=ĂĊ§ĉÈ=ú´íø^=^¦Ą=ûĈ_ākĊ=I_´ñk«ę^=Ăä=q¤wkĊ=ûĈě^=ÿĉąíÔ=`¤gĊ=pċv=ČĀĈ_åkø^=Ē

=Ćr¥_Ö=¨ą¯`Ĉ=Ćä^ĉĀ`Ĉ=Ē_´ñk«ę_f=þùåkùø=ďċí¬ùíø^Ĉ=ďċ¬íāø^=­«ě^Ĉ=Ē_´ñk«ę^

=­Ċ§¤j=Ý=Ćü^¤ k«^=m_fĉå³Ĉ=Ćj^ªċÜĈ=Ćü^¤ k«^=ßĈ¨¯Ĉ=Čj^¦ø^=þùåkø_f=ĆkðĚäĈ

Ē_Ċªċíø^=K

u^ĉj=¤ð=;ø^=m_fĉå´ø^Ĉ=m^ªċýÛ^=Ĉ=ÿĉąíÛ^=pċv=Ăü=ČĀĈ_åkø^=þùåkø^=ûĈ_ākĊĈ=¤āä=þùåÛ^=ć

ĆñċgĮj=IČĀĈ_åkø^=þùåkø^=ďäĉýÇ=£^¨ì`=Đùä=ç©ĉj=;ø^=§^Ĉ£ě^=þĄ`Ĉ=I=Ćj_ċsċj^3«^=þĄ`Ĉ

ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=_ąýĄ`=Ăü=;ø^Ĉ==K

=ÿĉąíü=Ăä=ďĊ^¤gø^=ăĉõjĈ=Čýùåø^=4õíkø^=m^§_ąü=Ăä=ČĀ_oø^=§ĉ-^=q¤wkĊ=Òv=Ý

Ĳ̂ 4~`Ĉ=Čýùåø^=4õíkø^=#=_üĉýä=4õíkø^=Čýùåø^=4õíkø^=m^§_ąü=K

pwgø^=m_ċf£`=ûĈ_āj=¤åf=pwgø^=¼Ĉ¨ì=ë_´j=ú´íø^=ďĊ_ąĀ=ÝĈ=K

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=



iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì==î´ø^

=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̸̸ 

=ûĈě^=§ĉ-^=WČĀĈ_åkø^=Ē_´ñk«ę^===W

=Ē_´ñk«ę^=ĲęĈ`Inquiry==W

=Ē_´ñk«ę^=^ĉøĈ_āj=¤ð=­Ċ§¤kø^=òē^¨½=Ý=Òùék°Û^=Ĉ=Òov_gø^=Ăü=4oõø^=ă`=Ăü=þè¨ø_f

îkĊ=%=þąĀ`=ęd=Ćø=£¤È=îĊ¨åj=Đùä=^ĉð=I=løĈ_āj=;ø^=m_íĊ¨åkø^=m£¤åj=¤ñì=öø¦fĈ

=_ąāüĈ=Ē_´ñk«ę^=W

=

ï¨åĊ=¤ā³=u£¨fĈ¨j=Ĉ=Sund & Trowbridge(1973) =Ē_´ñk«ę^=ĆĀaf=?=çĉĀ

û^=þùåkø^=ĂüĈ=Ćj^§_ąü=þùåkÛ^=Ćċì=ÿ¤ k¬Ċ=č¥=Ĉ=_ąýċáāj=Ĉ=m_üĉùåÛ^=¤ċøĉkø=Ćj_Ą_Á^

=_ą×¤ñj=}¨½=Ĉ=Ćċrĉkø^=ûĚ~=ĂüĈ=ďùĔ«ě^ÿ©Ěø^=ďĮ°Āě_f=ÿ_ċñø^=Ĉ=_ąċùä=ďf_rğ^Ď==òìĈ

=ï^¤Ą`Ď£¤ÈK? (p.56) =

=

ÿĚ«=đ¨ĊĈFNQNO|Ą=E=ĉĄ=Ē_´ñk«ę^=ă`?=_ąċì=úýwkĊ=þùåkø^=Ĉ=þċùåkùø=ďñĊ¨½

ČøĈĘ¬Û^=¦ċýùkø^Ď==ï¤ąf=m_ýċýåkø^=ĂĊĉõjĈ=m_ċ·¨íø^=§_gk~^=Ĉ=ďùĔ«ě^=¤ċøĉj=Ý=ÓĈě^

ďùõ°Û^=úv=Ód=ûĉ³ĉø^K?==F¶=NRP=E

=

Ĉ¨ô¦Ċ=¨Ċ_fFNVVQÿ=E=ĉĄ=Ē_´ñk«ę^=ă`?=£¨íø^=Ăü=hùĮkĊ=č¦ø^=ĐāåÛ^=Ăä=pwgø^

ďüĉąíü=Ď2Æ^=úåÍ=ă`=úr`=Ăü=ďāċåü=ďċùñä=m_ċùýåf=ÿĉñĊ=ă`K?=F¶QR=KE

=

lĀ§_r=Ĉ=tĀ_Ą=đ¨ĊĈHacking,M&Garant(1995)==ĉĄ=Ē_´ñk«ę^=ă`?úýä=ďĊ

Ĉ=§_õìě^=¤ċøĉkø=ďùĔ«ě^=}¨½ć§_gk~^=Ĉ=m_ċ·¨íø^=æ·Ĉ?̂=K (p.21)=

=

u£¨fĈ¨j=Ăü=úô=ïĦ̈ åĊĈ==:ċf=ĈTrowbridge&Bybee(1996)==Ē_´ñk«ę^

=ĆĀ`=Đùä?=¤åf=Ď¤ċñü=4è=ďĊ¨õì=m^§¤ð=Đùä=čĉĮāj=;ø^Ĉ=þáāÛ^=Čowgø^=Ē^£ě^=ďċùf_ð

ďì¨åü=Đùä=µ °ø^=ûĉ´v=ďċ5§=þùåj=ó¨½=ûĚ~=Ăü=Òåü=çĉ·ĉü=Ý=ďñċð£Ĉ=ďå«^Ĉ=?K

(p182)=



iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì==î´ø^

=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̸̹ 

ČĀ^¨Ąªø^=¨ô¥ĈFNQON|Ą=EmĲ_íĊ¨ä==;ø^=­Ċ§¤kø^=ó¨½=¤v`=Ćí³ĉf=Ē_´ñk«Ěø

=iĉù«Ĝø=_ñgĮü=Ćøĉv=§Ĉ¤Ċ=_Û=ďċ«_¬v=Ý=Ĉ=¤´ð=Ăä=Čj^¥=Ćċrĉkf=hø_Įø^=_ąċì=úýåĊ

=ďüĉ«¨ü=Ĉ=Ď£¤È=m^ĉĮ~=òìĈ=ęd=ďñĊ¨Įø^=ć¦Ą=þkj=ę=Ĉ=mĚõ°Û^=Ăä=Ćo¿=Ý=Čýùåø^

=Ē^¨ñk«ę^=úoü=4õíkø^=m_ċùýä=_ü¤ k¬ü=lf_n=Òåü=æf_kj=ÝÎĈ®_ċñøI=§_´gk«ę^Ĉ

_Ą4èĈF=K¶RU=E

=

đ¨jĈ=û^ĉĀ=¨à_ĀFOMMRÿ=EĒ_´ñk«ę^=ă`?==Ĉ=Ď§_nd=Ód=ï¤ąĊ=ČñĮāü=Čýċùåj=ú~¤ü

=úýåĊ=Ĉ=ďñċñÅ^=Ăä=Ĳ_o¿=ČĀĚñåø^=ö°ø^=Ĉ=ûĉ¸íø^=Đùä=ÿĉñj=;ø^=Čj^¦ø^=þùåkø^=þä£

öìě^=¤ċøĉjĈ=ďì¨åÛ^=þċáāj=Ď£_äd=ûĚ~=Ăü=£¨íø^=đ¤ø=4õíkø^=m^§¤ð=¨ĊĉĮj=Đùä=§^

Ď¤Ċ¤r=îð^ĉü=Ý=_ąr_kāk«^Ĉ=_Ą§_ċk~^Ĉ=I=Ćj^¤ñkåüĈ=ďn_¿`=úĊ¤åj=þùåkÛ^=æċĮk¬Ċ=pċ¿

Ć¬íāf=IĆø=ďg¬āø_f=Đāåü=m^¥=_ąùårĈ=Ď¨¯_gÛ^=4èĈ=Ď¨¯_gÛ^=m^2Æ^=ďÄ_åüĈK?=F¶RU=E

=

ĉċĮä=_ü`FOMMSÿ=E=ĆĀ`=đ4ì?=÷§¤Ċ=ă`=hø_Įø^=Ăü=Čä¤k¬j=þùåkùø=ďñĊ¨½

ĕ«`=Ď§ĉ³=Ý=_Ą£¤ÎĈ=ďùõ°Û^=hĊ¨skø^=òĊ¨½=Ăä=_7=m_f_rd=Ăä=pwgùø=Ćåì¤j=ďø

ďùõ°Û^=ć¦7=ďċē_ąāø^=ûĉùÅ^=ČĄ=m_f_rğ^=ć¦Ą=ă`=÷^§£dĈI=m_f_rğ^=ć¦Ą=ăĉõj=¤ðĈ

đ¨~`=m_«^§¤ø=óĚĮĀ^=ďĮñĀK?=F¶OOO=E

=

=£ĉýÈ=đ¨Ċ=Òv=ÝFOMMSÿ=E=Ē_´ñk«ę^=ă`?=m^§_ąü=Ăý¸kj=ďĊ4õíj=ďċùýä

Ě k«^=Ăü=hø_Įø^=ĂõÕ=Ď¤Ċ¤ä=ďċùñä_ąf=¨×=;ø^=m^2Æ^=Ăü=þċĄ_íÛ^Ĉ=ČĀ_åÛ^=¶K?=

F¶PVS=E

=

Ĉ¤ċý¬ø^=ĉf`=Ĉ=m^¤ċgä=Ćì¨åĊFOMMTÿ=E=ĆĀaf?=úċg«=Ý=hø_Įø^=Ćø¦gĊ=č¦ø^=¤ąÄ^

û^Ę¬ø^=Ăä=ďf_rğ^=Ĉ`=ºü_è=îðĉü=Ĉ`=ďùõ°Û=úv=Đùä=ûĉ´Å^K?=F=¶NOP=KE

=

=úf=Ćì¨ä=Ĉ(Bell)=ĆĀ`=Đùä?W=Ĳ_o¿=_ü=îðĉü=§_gk~^=Ĉ=µwì=ďċùýä==Ăä=m_üĉùåü

ďð£_³=òē_ñvĈK?=FČ¬ċñø^IOMMUÿI¶OMV=E

=



iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì==î´ø^

=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̸̺ 

=ªē_ô§=qĚn=Đùä=ªõj¨j=_ąĀ`=âvĚĀ=ďñf_¬ø^=m_íĊ¨åkø^=¼^¨åk«^=ûĚ~=Ăü

=p¿=ďċùýä=Ē_´ñk«ę^=ă`=ČĄĈI=m^ĉĮ~=Ď¤ä=Ćø=I=ďċùñä=m_ċùýä=Ód=u_kÎK=ĆċùäĈ

Čø_kø^=îĊ¨åkø^=æ·Ĉ=Ăõ×=W=Ĳ_ü¤ k¬ü=hø_Įø^=_ąf=ÿĉñĊ=p¿=ďċùýä=ĉĄ=Ē_´ñk«ę^

=ûĉ³ĉùø=_Ą§_gk~^Ĉ=¼Ĉ¨íø^=æ·ĈĈ=ďùõ°Û^=¤Ċ¤wkf=`¤gj=m^ĉĮ~=òìĈ=ďċùñåø^=Ćj^§¤ð

h«_āÛ^=þċýåkø^=úýäĈ=ďùõ°Û^=ć¦7=úv=Ód====K

=

Ē_´ñk«ę_f=þùåkùø=ďċí¬ùíø^=Ĉ=ďċ¬íāø^=­«ě^=W

=ďċsċj^3«^=¤ýkåjþùåkø^==ďċē_āgø^=ďĊ¨áāø^=Đùä=Čí¬ùíø^=_Ą§_½d=Ý=Ē_´ñk«ę^=Đùä=<gÛ^

úĮkj=pċv=ďċùýåø^=Ý=Ē_´ñk«ę^=ďñĊ¨½=Đùä=ďýý´Û^=tü^2ø^=Ý=ăĉýùåkÛ^=u_ü¤Ā^=i

=Ĉ=ďíùk Û^=m^Ĉ£ě^Ĉ=£^ĉÛ^=æü=úä_íkø^=òĊ¨½=Ăä=þąýùåj=ăĉāgĊ=Ĉ=ďċf_Í^=Ď§ĉ´f=ďċýċùåkø^

þąēĚü©=Ĉ=þąċýùåü=æü=Čä_ýkrę^=úä_íkø^=I=þąĊ¤Ċaf=úýåø^=Þñì=­ċø=þ7=yċkj=_ąĀ`=_ýô

(Hands-on)==þ7ĉñåf=úf(Minds-on)=Ĳ_¸Ċ`=I=ďċùýä=ÿĉùåø^=þùåj=yg´Ċ=Ĉ

ďùä_ì(Active process)=Ĳ_ċāĄ¥=Ĉ=Ĳ_ĊĈ¤ĊFKČ¯ĉùgø^Ĉ=č¤ċå«ĉgü`IOMMVÿI¶OMN=E

=

==Ćùä_íj=ûĚ~=Ăü=ďì¨åýùø=¦ċýùkø^=i_¬kô^=ďċíċô=Đùä=ªõj¨j=ďċē_āgø^=ďĊ¨áāø^Ĉ

Čýùkø^=§Ĉ£=Đùä=ªô¨j=öø¦f=ČĄĈ=q^¤v`Ĉ=¶_ ¯`Ĉ=¨Ą^ĉàĈ=Ē_ċ¯`=Ăü=Ćøĉv=_ü=æü=Ý=¥

=­íāø^=þùä=û_Ç=Ý=¤ē_¬ø^=ć_Áę^=ĉĄ=Čē_āgø^=§ĉáāÛ^=yg³`Ĉ=ďì¨åýùø=Č´ °ø^=Ē_āgø^

Ý¨åÛ^=Im_ċ·_Ċ¨ø^Ĉ=ÿĉùåø^=­Ċ§¤j=û_Ç=Ý=ĆñċgĮj=Ód=öø¥=đ£`Ĉ=K=§ĉáāÛ^=¼3ì^=¤ðĈ

=ďñĊ¨Įf=_Ąė_āf=þkĊ=ĂõøĈ=ĂĊ¨~ĝ^=Ăü=ďċgù«=ďñĊ¨Įf=h¬kõj=ę=ďì¨åÛ^=ă`=Čē_āgø^

=¼3ì^=_ýô=XďĮ°Ā=%_åø^=þċáāj=æü=îċõkø^=ČĄ=ďċì¨åÛ^=ďċùýåø^=ďíċàĈ=ă`=Ĳ_¸Ċ`

=ďì¨åÛ^=ďíċàĈ=ă`=č`=ďñùĮÛ^=ďĊ£ĉrĉø^=ďñċñÅ^=ï_°kô^=­ċøĈ=Ćýċáāj=ďü¤~Ĉ=:Ċ¨skø^

=_ü¤āä=ďåì_Ā=yg´j=ČĄĈ=_ąkċåíĀ=Ăü=úf=Ē_ċ¯Ĝø=ďĊ£ĉrĉø^=ďñċñÅ^=æü=_ąñf_Įj=Ăü=Čjaj=ę

tkø^=%_åø^=æü=îċõkø^=Đùä=£¨íø^=¤ä_¬j=¨×=;ø^=m^2Æ^=þąì=Đùä=Ćj¤ä_¬Ô=:Ċ§

_Ą4¬íjĈ=_ąfFK_Ħāgø^IOMMOÿI¶NO====E

=

=
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̸̻ 

Ē_´ñk«ę^=ç^ĉĀ`=W

=¼_ċéø^=¨ô¦ĊFNQNQ|Ą=E=ďċē_´ñk«ę^=ďñĊ¨Įø^=þċ¬ñj=Đùä=ăĉñíkĊ=Òov_gø^=þáåü=ă`

=Ód=Ē_´ñk«ę_f=¦ċýùkø^=ÿ_ċð=ďċùýä=Ē_ān`=ĆċrĉjĈ=£_¯§d=Ăü=þùåÛ^=Ćü¤ñĊ=_ü=h¬v=Đùä

ĉĀ`=qĚnç^=WF¶R=E

NJ=¨Å^=Ē_´ñk«ę^W 

=ďùĔ«ě^=ç^ĉĀ`Ĉ=ďñĊ¨Įø^=§_ċk~^=Ý=Ć¬íĀ=Đùä=¦ċýùkø^=¤ýkåĊ=Ē_´ñk«ę^=Ăü=çĉāø^=^¦Ą=Ý

ďùõ°Û^=úv=Ód=ûĉ³ĉùø=ďü©Ěø^=m^Ĉ£ě^=Ĉ=£^ĉÛ^Ĉ=I=Ć¬íāf=Ć¬íĀ=ĆrĉĊ=¦ċýùkø^=ă`=č`

þùåÛ^=Ăü=Ćċrĉj=Ĉ`=£_¯§d=ăĈ£=K

OJ=ĆrĉÛ^=Ćg¯=Ē_´ñk«ę^=W

Ăä=Ď§_gä=ĉĄĈ==ę=;ø^=ďü_åø^=m_ąċrĉkø^=ºåf=¦ċýùkø^=Ćċì=þùåÛ^=ČĮåĊ=¨v=Ē_´ñk«^

Čùýåø^=Ĉ=Čùåíø^=ß_°āø^=ď³¨ì=Ćø=}_kj=Đkv=ć¤ċñj=K

=

PJ=ĆrĉÛ^=Ē_´ñk«ę^=W

=}¨½Ĉ=m^Ĉ£ě^Ĉ=úē_«ĉø^=hùr=Ĉ=ďùõ°Û^=¤Ċ¤wkf=®§¤Û^=Ćċì=ÿĉñĊ=č¦ø^=Ē_´ñk«ę^=ĉĄĈ

Ĳ_ü¤ñü=m¤ä`=ďċo¿=ďĮ~=Ăý·=ďùĔ«ě^=K¦Ą=¤ýkåĊĈ=§_½d=Ý=ĂõøĈ=þùåkÛ^=Đùä=çĉāø^=^

þùåÛ^=Ćċrĉj=Ĉ=ï^¨¯d=lÂ=Ď£Ĉ¤È=ï^¤Ą`=òċñÂ=Ód=ï¤ąĊ=£¤È=Ĉ=y·^Ĉ=K

=

=Č¯ĉùgø^=Ĉ=č¤ċå«ĉgü`=îā´ĊĈ=m_Ċĉk¬ü=Ď¤ä=Ód=Ē_´ñk«ę_f=þùåkø^=h¬v

=Čē_´ñk«ę^=û^Ę¬ø^=Ăü=úô=Ē_Įäd=Iďf¨skø^=m^ĉĮ~I=_ýô=m_r_kāk«ę^

ČùĊFWČ¯ĉùgø^=Ĉ=č¤ċå«ĉgü`IOMMVÿI¶OMO=E

=þð§=ûĈ¤rFN=E=Ē_´ñk«ę_f=þùåkø^=Ăü=m_Ċĉk¬ü

=Ē_´ñk«ę^=đĉk¬ü=Čē_´ñk«ę^=û^Ę¬ø^=ďf¨skø^=m^ĉĮ~=m_r_kāk«ę^

=č¤ċôakø^=hĊ¨skø^=ĐĮåü=Ď_Įåü=Ď_Įåü

=ï_°õk«ę^=ĐĮåü=Ď_Įåü=Ď_Įåü=4è

=ĆrĉÛ^=Ē_´ñk«ę^=ĐĮåü=Ď_Įåü=4è=Ď_Įåü=4è

=}ĉkíÛ^=Ē_´ñk«ę^=ĐĮåü=4è=Ď_Įåü=4è=Ď_Įåü=4è
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̸̼ 

=

NJ=č¤ċôakø^=hĊ¨skø^=W=_Ô=_ñg¬ü=þĄ§_g~d=æü=¦ċüĚkùø=m^ĉĮÆ^=úô=Ē_Įäd=ĉĄĈ

=ČĄ=¤ċùÄ^=§_ą´Ā^=ďr§£=ă`=m_gnğ=ďf¨Á=Ē^¨reô=ďf¨skø^=ďĊ_ąĀ=Ý=Ćċød=ú³ĉkø^=þkċ«

ďĊĉĔü=ďr§£=¨í³=K

OJï_°kôę_f=þùåkø^=W=m^ĉĮ~=þùåkÛ^=Ē_Įäd=ĉĄ=Ĉ=hô¨Û^=Ē_´ñk«ę_f=_¸Ċ`=Đý¬ĊĈ

û^Ćċød=ú³ĉkø^=þkċ«=_Ô=ć§_g~d=ăĈ£=Ăü=ďf¨Á=Iĉñċìÿ==ï_°kô^=Ĉ`=ï_°õk«_f=þùåkÛ^

¤Ċ¤Ä^=ÿĉąíÛ^=Iÿĉùåø^=hkô=ďċgø_è=Ý=¨°kāĊ=Ĉ=K

PJĆrĉÛ^=Ē_´ñk«ę^=WĲę^Ę«=þùåkÛ^=Ē_Įäd=ĉĄ=Ĉ=Ĳ_ċo¿==Ćāü=hùĮø^=Ĉ=m^Ĉ£`=ďäĉýÇ=Ĉ

û^Ę¬ø^=Ăä=ďf_rĠø=Ď_ĮåÛ^=m^Ĉ£ě^=ďäĉýÇ=Ăü=ďf¨Á=þċý´j==Ý=çĈ¨°ø^=þn=ČùýåÛ^

m^ĉĮÆ^=ć¦Ą=¦ċíāj=K

QJ}ĉkíÛ^=Ē_´ñk«ę^=WÒåü=Čýùä=çĉ·ĉü=}¨½=ĉĄĈ==m^Ĉ£`=ďäĉýÇ=þùåkÛ^=Ē_Įäd=Ĉ

Ĉ=þċý´j=þn=Čýùåø^=çĉ·ĉÛ_f=ďñùåkü=ďùõ°ü=Ĉ`=Čo¿=û^Ę«=Ý=4õíkø^=Ćāü=hùĮø^

m^ĉĮÆ^=ć¦Ą=¦ċíāj=þn=û^Ę¬ø^=^¦Ą=Ăä=ďf_rĠø=ďf¨ÁK==

=

Ē_´ñk«ę^=u¥_Ö=W

=¨~b=hĀ_r=ĂüĈ=I÷_āĄ=ăeì=®=ďċē_´ñk«ę^=u¥_ýāø^=Ăü=¤Ċ¤åø^=_ą¸åf==¼¨ä=þkĊ

ĒČ°f=¨Ċ_f=u¥ĉÖ=ČĄĈ=§_´k~ę^=Ăü(Beyer)=I=öýċøĈ§_r=u¥ĉÖ(Jarolimek)=I

ă_6ĉ«=u¥ĉÖ(Suchman)==I=ăĚċ«_ü=u¥ĉÖ(Massialas)=K

===

NJ=¨Ċ_f=u¥ĉÖ(Beyer)=W

=ĉĮ~=­Ú=Ăü=Ē_´ñk«ę^=Ý=¨Ċ_f=u¥ĉÖ=ăĉõkĊm^W F¨Ċ_fINVVQÿI¶TUJNMN=E

ï¨´kf=K

NJďùõ°Û^=¤Ċ¤ÂK 

=¨Ċ_f=¨ô¦ĊĒ_´ñk«ę^=Ý=çĈ¨°ø^=úgð=ÓĈě^=ĎĉĮÆ^=_ąĀ`Iúý°j=_ąĀ`=đ¨ĊĈ =qĚn

ČĄ=ďù´íāü=m_ċùýä==W

=
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̸̽ 

=

=̀E ďùõ°Û_f=®_¬vğ^=K

i=E Đāåü=m^¥=ďùõ°Û^=úårK 

u=Eďùõ°Û^=Ý=þõwkø^=K

OJďċē¤gü=ďf_rd=æ·Ĉ=K=ďĮ~=Ĉ`=úv=F¼^3ì^E 

ă`=¨Ċ_f=đ¨Ċ=ďāõÜ=ďf_rd=úo×=Čýùä=ÒýÃ=¼¨íø^IĲ̂ £¤ä=Ăý¸kĊ=ĉĄĈ==Ăü

ďù´íāÛ^=ďċùñåø^=m_ċùýåø^=I=Ăä=pwgø^=þn=Ď¨ìĉkÛ^=m_üĉùåÛ^=îċā´jĈ=µwíf=`¤gj

=¼¨íø^=ďè_ċ´f=ČąkājĈ=ČñĮāü=u_kāk«^=Ód=ú³ĉkùø=m_ðĚåø^K 

PJďù´ø^=m^¥=m_üĉùåÛ^=Ēĉ·=Ý=¼^3ìę^=§_gk~^K 

_«`=ĎĉĮÆ^=ć¦Ą=¨Ċ_f=2kåĊ=m_ċùýä=Ăý¸kj=_ąĀ`=đ¨ĊĈ=Ē_´ñk«Ěø=ďg¬āø_f=ďċ«

_ąùċùÂĈ=_ąýċáāj=Ĉ=ďø£ě^=æċýÁ=lÂ=u§¤āj=Ď4oô=ďù´íāü=K

 

QJ¼^3ìę^=ďw³=ăa°f=u_kāk«^=Ód=ú³ĉkø^K 

=_ąĀĈ¤f=Ē_´ñk«ę^=úýkõĊ=Ăø=ĎĉĮ~=_ąĀ`=¨Ċ_f=¨ô¦ĊI=_ĄĉË=4¬Ċ=;ø^=ďĊ_éø^=_ąĀě

Ĳ_äĉì¤ü=Č´ñk¬Û^=_ü=Ĉ=ûĉ¸ì=Ăü=ĆĊ¤ø=_Ô==Ód=ăĉô¨ø^=ÿ¤åf=®_¬vd=Ăü=Ćċì=¤øĉkĊ

Ăñċkø^=ÿ¤ä=K=¨ñk¬ü=4è=îðĉü=Ē_ąĀd=Ē_´ñk«ę^=ďĊ_è=_ąĀd=I=ûĉ³ĉø^=¨~b=ĐāåÔ=Ĉ`

=ďĊ_ąĀ=Ód=Ćf=KďĊ_ąāø^=öùj=ďċēªr=Ď§ĉ´f=u_kāk«ę^=úo×Ĉ==K

 

RJþċýåkø^=úýä=þn=u_kāk«ę^=òċgĮj=K

Ĳ_ċē_ąĀ=2kåĊ=ę=u_kāk«^=č`=ă`=¨Ċ_f=¤ôĘĊ=Ĳ_5_v=Ĉ`=_ü==úô=Ēĉ·=Ý=Ć´wì=þkĊ=%

çĉ·ĉÛ_f=ďù´ø^=m^¥=m_üĉùåÛ^I=Ăü=îøakĊ=Ď¤Ċ¤r=m_üĉùåü=Đùä=u_kāk«ę^=òċgĮj=ă`=đ¨ĊĈ

=Òkċùýä=Wtē_kāø^=ăa°f=þċýåj=æ·ĈĈ=¤Ċ¤r=úċø£=Ēĉ·=Ý=u_kāk«ę^=§_gk~^=K

=þð§=úõ°ø^=y·ĉĊĈFN=E=¤āä=Ē_´ñk«ę^=ďċùýä=Ý=ďċ¬ċē¨ø^=m^ĉĮ ùø=_´ ùü

¨Ċ_f=K

=

=

=
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̸̾ 

==þð§=úõ¯FN==E==¨Ċ_f=¤āä=Ē_´ñk«ę^=ďċùýä=Ý=ďċ¬ċē¨ø^=m^ĉĮÆ^

===

 

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

 

ďùõ°Û^=¤Ċ¤Â 

ďċē¤gü=ďf_rd=æ·Ĉ=K=ďĮ~=Ĉ`=úv=F¼^3ì^E 

ďù´ø^=m^¥=m_üĉùåÛ^=Ēĉ·=Ý=¼^3ìę^=§_gk~^  

¼^3ìę^=ďw³=ăa°f=u_kāk«^=Ód=ú³ĉkø^ 

þċýåkø^=úýä=þn=u_kāk«ę^=òċgĮj 

%_f=®_¬vğ^=Ĉ=ÿ_ýkĄę^ďùõ¯ 

Đāåü=m^¥=ďùõ°Û^=úår 

Ď¨ìĉkÛ^=m_üĉùåÛ^=îċā´j=Ĉ=µwì 

 

m_ðĚåø^=Ăä=pwgø^ 

ďè_ċ³ ¼Ĉ¨íø^ 

ďø£ě^=úċùÂ 

ďø£ě^=þċáāj 

ďø£ě^=æØ 

u_kāk«ę^=ďè_ċ³ 

m^¥=ß_Ö`=£_Íd=ďðĚä 

tē_kāø^=ăa°f=þċýåj=æ·Ĉ 

 

úċø£=Ēĉ·=Ý=u_kāk«ę^=§_gk~^=

¤Ċ¤r 
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^
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̸̿ 

OJ==öýċøĈ§_r=u¥ĉÖ(Jarolimek)=W

ďċø_kø^=m^ĉĮÆ^=Ăü=Čē_´ñk«ę^=öýċøĈ§_r=u¥ĉÖ=ăĉõkĊF=WČĀ^¨Ąªø^INQON|ĄI¶PV=E

NJďùõ°Û^=îĊ¨åj==K

OJ¨íø^=ĂĊĉõjm_ċ·=K

PJ=m_Ā_ċgø^=æØ=K

QJm_ċ·¨íø^=§_gk~^==K

RJďø£ě^=Đùä=ďċāgü=tē_kĀ=Ód=ûĉ³ĉø^=K

=4õíkø^=Ď§_ąü=ČĄ=Ē_´ñk«ę^=ďñĊ¨½=_ąċýāj=;ø^=ďċ¬ċē¨ø^=Ď§_ąÛ^=ă`=öýċøĈ§_r=đ¨ĊĈ=I

=_ýĄ=Ò«_«`=ĂĊ`ªr=Đùä=ďċāgü=Ď§_ąÛ^=ć¦ĄĈ=W_ąñċgĮj=Ĉ=ďø£ě^=æċýÁ=K=ă`=đ¨Ċ=_ýô

l«ę^­ċø=Ē_´ð=¨Įø^ďì¨åýùø=Ď¤ċvĉø^=ďñĊIďì¨åýùø=đ¨~`=§£_´ü=÷_āĄ=úf=K=æ¸ĊĈ

Ē_´ñk«ę^=ďñĊ¨Įf=ďċüĉċø^=®Ĉ§¤ø^=£^¤äğ=ďĮ~=Ćr¥ĉÖ=Ý=öýċøĈ§_r=I=ć¦Ą=úý°jĈ

þċùåkø^=ďĮ~=Ĉ=ďü¤ k¬Û^=Ď£_Û^=Ĉ=Čýċùåkø^=tj_āø^=Đùä=ďĮÆ^=K=ďċýĄ`=Đùä=¤ôĘĊĈ

}=Ý=ďĊ_è=ăĉõj=ę`=ß¨°f=Ē_´ñk«ę^=Ý=ďċýċùåkø^=úē_«ĉø^_ąj^¥=£=I=ďùċ«Ĉ=ČĄ=úf

=Ē_´ñk«ę^=m^§_ąü=ďċýākø=I=ă_äĉĀ=÷_āĄ=ă`=đ¨Ċ=pċv=ďùĔ«ě^=ďċýĄ`=Đùä=Ĳ_¸Ċ`=¤ôĘĊĈ

_ýĄ=ďùĔ«ě^=Ăü=W

J=Čø_åø^=đĉk¬Û^=m^¥=ďùĔ«ě^=F=úċùÂ=Ihċô¨jIþĊĉñj=E

J=ČĀ¤kÛ^=đĉk¬Û^=m^¥=ďùĔ«ě^=F=¨ô¦j=I=þąì=IòċgĮj==KE

=

PJ==ă_6ĉ«=u¥ĉÖ(Suchman)=

=_6ĉ«=đ¨Ċ=Đùä=m_ċ·¨íø^=¼¨íf=ăĉýùåkÛ^=ÿĉñĊ=_ü¤āä=q¤Î=Čē_´ñk«ę^=þùåkø^=ă`=ă

Ĳ_¸ð_āü=2kåĊ=Ĉ=ćĈ¤Ą_¯=îðĉü=þąj_åðĉkøIûĉ¸íø^=þąĊ¤ø=4oĊ=Ĉ`=I=¤ē_ñø^=Ĉ`=þùåÛ^=úýåĊĈ

=Đùä=ę=Ĉ`=þåāf=hċÍ=_ü¤āä=m_ċ·¨íø^=ć¦Ą=Ăü=òñwkùø=§¤´ýô=ďċē_´ñk«ę^=ďċùýåùø

=|ø^=ďùĔ«`FúĄ=E­Û^=_ąv¨ĮĊ=;ø^ăĉí°õj=K=ºð_ākÛ^=Ĉ`=4oÛ^=q¤wùø=ă`=ă_6ĉ«=đ¨Ċ=Ĉ

=ďċåì^¤ø^=Ď§_nd=Ý=Ĳ̂ §Ĉ£=I=ďùĔ«ě=ă`=_ýôFę=Ĉ=þåĀ=E=Ď¤Ċ¤Ä^=m_üĉùåÛ_f=£Ĉªkø^=Ý=Ĳ̂ §Ĉ£=I

m_ċ·¨íø^=Ăü=òñwkø^=Ý=§Ĉ£=_7=öø¦ô=ĈFKČ¯ĉùgø^Ĉ=č¤ċå«ĉgü`IOMMVÿI¶ONV=E

=
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ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̸̀ 

m^ĉĮ~=Ď¤ä=Ăü=Čē_´ñk«ę^=ă_6ĉ«=u¥ĉÖ=ăĉõkĊĈF=Whù½ĎIOMMTÿI¶UJNS=E

NJ4È=îðĉÔ=Ĉ`=ďùõ°Û_f=iĚĮø^=ďąr^ĉü=W

=Ē_´ñk«ę^=m^Ē^¨rd=¨¬íĊ=Ĉ=ďùõ°Û^=îðĉü=þùåÛ^=ÿ¤ñĊ=ă`=hùĮkĊĈ=F=Ē^¨rğ^Ĉ=ï^¤Ąě^

ę=Ĉ`=þåāf=Ćāä=i_Í=č¦ø^=û^Ę¬ø_f=òùåkÛ^E=K

OJòñwkø^=W

lĊ=č¦ø^=q¤Å^=Ăä=m_üĉùåÛ^=æċýÁ=_7=Ĳ_ñìĈ=Ĉ`=_7Ě~=Ăü=þkĊ=ďċùýä=ČĄĈ=_ýċì=Ćkf¨Á=ÿ

¤åf=Ìč=úõ°Û^=îðĉÛ^=qĈ¤v=Ăü=òñwkø^=Ĉ=ßĈ¨°ø^=ďåċg½=Ăü=òñwkø^=K

PJhĊ¨skø^=W

=ă`=ĉø=ďĊė¨ø=öø¥=Ĉ=îðĉÛ^=ú~^¤f=ďāý¸kÛ^=Ď¤Ċ¤Ä^=¨³_āåø^=iĚĮùø=ÿ¤ñĊ=ĆøĚ~=ĂüĈ

îùkÉ=úõ°f=q¤Î=q¤Å^=KÝ=¤ċíĊ=ĉĄĈ=Ĉ=¨¯_gÛ^=§_gk~ę^=Ĉ=ï_°õk«ę^=Ĳ_¸Ċ`

®ĉj=Ý=þùåÛ^=¤ä_¬Ċ=ăĉù´Î=;ø^=m_üĉùåÛ^=ÞÖ=æċ«ĉj=òĊ¨½=Ăä=iĚĮø^=Ē_´ñk«^=æĊ

_ąċùä=K

QJ4¬íkø^=ďè_ċ³=W

Ćċød=ú³ĉkø^=#=č¦ø^=4¬íkø^=ďè_ċ³=ĆfĚ½=Ăü=þùåÛ^=hùĮĊ=ĎĉĮÆ^=ć¦Ą=ÝĈ==K

RJĒ_´ñk«ę^=ďċùýä=úċùÂ=W

ďċø_åì=¨oôě^=ďùĔ«ě^=¤Ċ¤ÂĈ=Ē_´ñk«ę^=Ăä=þąr¥ĉÖ=úċùÂ=iĚĮø^=Ăü=hùĮĊI=Ĉ`

¤Â=lĀ_ô=;ø^=öùjĈ=m_üĉùåýùø=ďċr_kĀd=Ĉ=ďfĉ´~=¨oô`=lĀ_ô=;ø^=ďùĔ«ě^=ďù¬ù«=¤Ċ

=úoÕ=Ĉ=_ąċùä=ûĉ´Å^=þkĊ=%=;ø^=m_üĉùåÛ^=ÞÖ=¤Ċ¤Â=_¸Ċ`Ĉ=öø¥=Ăü=ºċñāø^=Đùä

ºð_ākÛ^=îðĉÛ^=úÅ=ÿ_Ą=§¤´ü=K

=

QJ==®Ěċ«_ü=u¥ĉÖ(Massialas)=W

þĄ`=Đùä=¤ôĘj=ďñĊ¨½=ĆĀaf=Ē_´ñk«ę^=®Ěċ«_ü=ï¨åĊ¦ċüĚkø^=đ¤ø=4õíkø^=ďĊ=I

¦ċüĚkø^=Òf=Ý_ñoø^=Čäĉø^=¨°Ā=Ý=ď«§¤Û^=§Ĉ£=Đùä=¤ôĘĊ=_ýô=I=ďċíċô=Ý=_Ą§Ĉ£Ĉ

ăĈ¨õíĊ=îċô=¦ċüĚkø^=þċùåj=K

ČĄ=m^ĉĮ~=Ď¤ä=Ăü=Ćr¥ĉÖ=ăĉõkĊĈF=WČĀ^¨Ąªø^INQON|ĄI¶QM=E

NJĆċrĉkø^=Wďð¤f=_ąí³ĈĈ=ďùõ°Û_f=îĊ¨åkø^=þkĊ=ĎĉĮÆ^=ć¦Ą=ÝĈ=K

OJ=¼Ĉ¨íø^=ďè_ċ³=Wm_v3ñÛ^=Ĉ=tē_kāø^=Ĉ=m_ü¤ñÛ^=Ăä=2åj=ă`=¤fę=¼Ĉ¨íø^=ă`=đ¨Ċ=K
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̷̹ 

PJm_íĊ¨åkø^=W_ąwċ·ĉj=Ĉ=¼Ĉ¨íø_f=Ď£§^ĉø^=m_wùĮ´Û_f=îĊ¨åkø^=_ąf=¤´ñĊĈ=K

QJ¼Ĉ¨íø^=§_gk~^=WČù~^¤ø^=_ąð_¬j^Ĉ=ČñĮāÛ^=_ąð¤³Ĉ=m_ýù¬ü=ďøę¤f=öø¥=þkĊĈ=K

RJûę¤k«ę^=W4¬íj=Ĉ=_ąùċùÂ=Ĉ=ďø£ě^=æØ=_ąf=¤´ñĊĈ_Ą=K

SJm_ýċýåkø^=Wďùõ°Û^=ûĉv=ďü_ä=m_ýċýåj=Ód=ûę¤k«ę^=Ăü=ûĉ³ĉø^=_ąf=¤´ñĊĈ==K

=

ďñf_¬ø^=Ē_´ñk«ę^=u¥_Ö=Òf=ďĀ§_ñü=W

=ûĈ¤Ä^FO=Eďñf_¬ø^=Ē_´ñk«ę^=u¥_Ö=Òf=ďĀ§_ñü=W

========ĎĉĮÆ^

=u¥ĉýāø^

=ÓĈě^=ďċĀ_oø^=ďoø_oø^=ďåf^¨ø^=ď¬ü_Æ^=ď«£_¬ø^

=¨Ċ_f

Beyer=

=¤Ċ¤Â

úõ°Û^=Ď

=¼Ĉ¨íø^=§_gk~^

=¼¨íø^

=u_kāk«ę^=òċgĮj

=u_kāk«ę^

=

=öýċøĈ§_r

Jarolimek=

==îĊ¨åj

=ďùõ°Û^

=ĂĊĉõj

=m_ċ·¨íø^

==æØ

=m_Ā_ċgø^

=§_gk~^

=¼Ĉ¨íø^

=Ód=ûĉ³ĉø^

=ďċøĈ`=tē_kĀ

=Đùä=ďċāgü

=ďø£`

=

=ă_6ĉ«

Suchman=

=ďąr^ĉÛ^

=ďùõ°Û_f

=òñwkø^=hĊ¨skø^=ďè_ċ³

=4¬íkø^

=úċùÂ

=ďċùýä

=Ē_´ñk«ę^

=

®_ü=®ĚĊ

Massialas=

=Ćċrĉkø^=ďè_ċ³

=¼Ĉ¨íø^

=m_íĊ¨åkø^=§_gk~^

=¼Ĉ¨íø^

=ûę¤k«ę^=m_ýċýåkø^

=

ĉõkj=u¥_ýāø^=æċØ=ă`=¤Ê=òf_¬ø^=ûĈ¤Ä^=ûĚ~=Ăü=u¥ĉÖ=^¤ä=m^ĉĮ~=­Ú=Ăü=ă

®Ěċ«_ü=ď«£_«=ĎĉĮ~=ï_·`=pċv=I=u¥_ýāø^=ć¦Ą=Òf=4gõø^=i§_ñkø^=âvĚĀĈ

=ďĮċ¬f=óĈ¨íø_ì=Ku¥_ýāø^=líùk~^=_ýąüĈ=Ē_´ñk«ę^=ďċùýä=Ăü=¤v^Ĉ=ï¤7^=ĐñgĊ=K

=
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̸̹ 

Ē_´ñk«ę^=ďñĊ¨½=Ý=þùåÛ^=§Ĉ£=W

=Ē_´ñk«ę^=ďñĊ¨½=ÿ^¤ k«^=¤āä=þùåÛ^=§Ĉ£=µ ùkĊČjĝ_fWF¨à_ĀIOMMRÿI¶SR=E

NJ ï_°kôę^Ĉ=Č´ñkùø=iĚĮø^=ÿ_ü`=ďg«_āÛ^=ď³¨íø^=ĕċąĊ=I=Čø_kø_fĈ

§_oÛ^=ďùĔ«ě^=Ĉ`=ďnĉwgÛ^=mĚõ°ýùø=ďg«_āÛ^=ûĉùÅ^=ï_°kô^ĎK 

OJ ďċýùä=mĚõ°ýô=ďċýċùåkø^=m_½_°āø^=ºåf=§_kÏ=I=;ø^=öùj=Ē^ĉ«

þą¬íĀ`=iĚĮø^=Ĉ`=þùåÛ^=_ąv3ñĊK 

PJ =Ăü=ûĉ½`=_kðĈ=¦~aĊ=Č´ñkø_f=þùåkø^=ă`=đ¨j=;ø^=ďñċñwùø=Ć¬íĀ=ĕċąĊ

ďĊ¤ċùñkø^=ó¨Įø_f=þùåkø^K 

QJ =ďùĔ«ě^=û£_gjĈ=ďċí´ø^=ď°ð_āÛ^=Ăý¸kĊ=Ĳ_ü_ä=Ĳ̂ §_½d=Č´ñkø_f=þùåkø^=¦~aĊ

Fykøúõ°Û^=Čýùåø^=ß_°āø^=Ĉ`=ďùõ°Û^=¤Ċ£=EhĊ¨skø^Ĉ=ďávĚÛ^Ĉ=I

_Ą4¬íjĈ=_ąċùä=ûĉ´Å^=þkĊ=;ø^=m_üĉùåÛ^=ď°ð_āüĈ=I=mĚõ°Û^=¤ċøĉjĈ

Č´ñkø^Ĉ=pwgø^=§^¨ýk«ę=đ¨~ě^=ďċýùåø^=m_½_°āø^ĈK 

RJ =l¸kð^=Ĉ`=¨üě^=ÿªø=_ýùô=m_wċýùkø^=ºågf=iĚĮø^=£ĈªĊF=Ĉ`=ďùõ°Û^

û^Ę¬ø^=Eöø¥=Iç=ď³_ÀĈ=lk°j=Ĉ`=m¨n_āj=¤ð=iĚĮø^=§_õì`=ăaf=¨å°Ċ=_ü¤Ā

=ï_°kôę^Ĉ=č¤wkø^=ďċùýä=Ý=Č¸Û^=þĄ§Ĉ¤ñÔ=ĂõĊ=%=pċ¿=Ĳ̂ 4oô

Čýùåø^K 

SJ =m_½_°āø_f=ÿ_ċñø^=Ē_ān`=þąąċrĉjĈ=iĚĮø^=£_¯§ğ=ďü_ä=ďĮ~=öùk×

ďċýùåø^K 

TJ =ďü©Ěø^=£^ĉÛ^Ĉ=Ďªąrě^Ĉ=m^Ĉ£ě^=¨ìĉĊ=ă`=Ćāü=hùĮkĊ=Č´ñkø_f=þùåkø^

=¼^¨èěĆē£_güĈ=þùåø^=þċĄ_íü=ï_°kôę=Č´ñkø_f=pwgø^Ĉ=þùåkø^K 

UJ =Ĳ̂ §_ċåü=2kåĊ=_ąkċäĉĀĈ=ďwċw´ø^=ďùĔ«ě^=}¨½=Ăì=ă`=§_gkäę^=Òåf=¦~aĊ

Č´ñkø_f=þùåkø^=ďċùýä=}_Êd=Ý=Ĳ_ċ«_«`K 

 

=§Ĉ£hø_Įø^=Ē_´ñk«ę^=ďñĊ¨½=ÝW=

ăĈ¨~bĈ=ĉĀ^©§_ü==}3ð^=þĊ=ă`=iĚĮùø=Ăõ×=_7Ě~=Ăü=;ø^=m^ĉĮÆ^=ºåf=^ĉ«§^

ČĄĈ=Ē_´ñk«ę^=ďċùýäWF==ăĈ¨~bĈ=ĉĀ^©§_üINVVSÿI¶NPRJNPS=E

NJ Ħ¤vďùõ°Û^=£=Iĵ¶Ĉģï=ď«^§¤ø^=¤ċð=Ď¨Ą_áø^=Ĉ`=çĉ·ĉÛ^K 
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̹̹ 

OJ Ħ¤vďù´ø^=m^¥=m_üĉùåÛ^=£=IĲ_ñg¬ü=çĉ·ĉÛ^=Ăä=Ćì¨åj=_ü=£¤vĈK 

PJ Čø_kø^=úõ°ø^=Đùä=m_ċ·¨íø^=¤ĻøĈW 

=̀J _ċ¯ě^=Òf=m_ðĚåø^=Ĉ`=mĚ´ø^=¤Á=ă`=ûĈ_vĒ=¨åj=;ø^Ĳ_ñg¬ü=_ąì=K=ę

ďùv¨Û^=ć¦Ą=¤āä=÷4õíj=¤ċñjK 

i=J =_ü=`¤gü=¨ĊĉĮkf=þð=I¨áĀ=Ĉ`ďĊ=IĆk«^§¤f=ÿĉñj=_ü=ûĉv=u¥ĉÖ=Ĉ`K 

uJ=ör¥ĉÖ=Ăü=Im_ċ·¨íø^=¤ĻøĈ=Im^Ęgākø^=Ĉ`=I=Ăä=pwgj=;ø^=ďùĔ«ě^=Ĉ`

_7=m_f_rdK 

 

QJ č`=m_ċ·¨íø^=2k~^=W

=̀J =Ĳ_ċýùä=Ē^¨rd=þý³FĲĚoü=ďf¨skø_ô=Eï=Ăý¸kjĈ=_ąf=¤¯3¬j=Ĉ`=ökċ·§

ďùĔ«ě^=Ăä=m_f_rğ^=Ĉ`=öj^Ęgāj=K_ąü¤ k¬j=;ø^=m_ýù¬Û_f=ČäĈ=Đùä=ĂôK 

i=J =m_üĉùåÛ^=æØ^Ĉ=Ē_´ñk«ę^=Ē^¨ref=þðK 

RJ =tē_kāø^=ăĭĈ£W 

=̀J _ąĴùùv=Ĉ=m_üĉùåÛ^=þáĀ=IďùĔ«ě^Ĉ=m^Ęgākø^=Ĉ=m_ċ·¨íø_f=_Ą_Ċd=Ĳ_Įf^§=K=ă§_ð

=Ćì¨åj=_ü=Ĉ=_ąċød=lù³ĉj=;ø^=tē_kāø^=Òf=òì^ĉkø^=đ¤ü=¤ċð=Ď¨Ą_áø^=Ăä

pwgø^K 

i=J Ħ¤v=¨Ą^ĉáø_f=Ęgākùø=ösē_kĀ=ÿ^¤ k«^=ĆøĚ~=Ăü=æċĮk¬j=č¦ø^=đ¤Û^=£

đ¨~ě^=Ĉ=đ¨~`=Ĉ`=Ď¤Ċ¤r=ďċùýä=m^Ē^¨rd=þċý´j=ûĚ~=Ăü=öø¥F=i§_skø_ô

Ď¤Ċ¤Ä^KE 

uJĦ¤v=§_gk~ę^=Ăü=Ď¤Ċ¤r=m^Ē^¨rd=þý³Ĉ=ökċ·¨ì=Číāj=¤ð=m_àĉwùü=ďĊ`=£

_7==K

=

=

ę^=Ĉ=Ē_´ñk«ę^=Òf=ó¨íø^ï_°kô=W

=Ĳ_Ā_ċv`=ăĉýùåÛ^=ÿ¤ k¬ĊĈ=IĒ_´ñk«ę^Ĉ=ï_°kôę^=Òf=ªċċýkø^=Ý=ÒýùåÛ^=ºåf=òíÏ

=ï_°kôę^=Ħă`=ºågø^=¤ñkåĊĈ=IĒ_´ñk«ę^=ÿĉąíÛ=Ĉ_¬ü=Ĉ`=ï£^¨ýô=ï_°kôę^=ÿĉąíü

Ē_´ñk«ę^=Ć¬íĀ=ĉĄ=K=ï_°kôę^=Čüĉąíü=Òf=òċð¤ø^=ªċċýkø^=Ý=ó_í~ğ^=Ħăd
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̹̺ 

ÒýùåÛ^=úåÍ=¤ð=Ē_´ñk«ę^Ĉ=m_ċùýä=û_ýĄdĈ=ï_°kôę^=m_ċùýä=Đùä=ăĈªô¨Ċ=

đ¨~ě^=Ē_´ñk«ę^==K

=

=Ăü=ďäĉýsÔ=þùåkÛ^=ÿ_ċð=Ćċì=þkĊ=ï_°kôę_ì==m_üĉùåÛ^=Ód=ú³ĉkùø=ďĮ°Āě^

i=®_ċñø^Ĉ=î³ĉø^Ĉ=îċā´kø^Ĉ=ďávĚÛ^=úoü=ďċùñåø^=m_ċùýåø^=ÿ^¤ k«_f=öø¥Ĉ=Ć¬íĀ

=u_kāk«ę^=Ĉ=hĊ¨skø^Ĉ=Ęgākø^ĈFþùåø^=m_ċùýäE=IûĈ=m_ċùýåø^=ć¦Ą=Ăý¸kĊ=Ē_´ñk«ę^=Ăô

Ĳ̂ ¤ċñåj=¨oô`=đ¨~`=m_ċùýäĈ=ï_°kôę^=Ý=ďü¤ k¬Û^=Fďċùü_õkø^=m_ċùýåø^=E=úoü

=m_f_rd=Ód=ú³ĉkø^=Ĉ=hĊ¨skø^=Ĉ=ďf¨skø^=þċý´jĈ=¼Ĉ¨íø^=¼¨ìĈ=ďùõ°Û^=¤Ċ¤Â

Ód=ďì_·ğ_f=ďvĈ¨ĮÛ^=ďùĔ«Ĝø==i§_skø^=Ē^¨rdĈ=Ďªąrě^=ÿ^¤ k«_ô=ďċùýåø^=m^§_ąÛ^

Ĉ_Ą4èĈ=®_ċñø^Ĉ=ă©ĉø^=m_ċùýä=I=%_åø^=úýåĊ=_ýô=úýåĊ=Ē_´ñk«ę^=Ý=hø_Įø^=Čø_kø_fĈ

4õíkø^=Ĉ=pwgø^=pċv=ĂüI=öø¦fĈ=ï_°kôę^=Ăü=òýä`=Ĉ=ú6`=öø¦f=Ē_´ñk«ę_ì

Ē_´ñk«ę^=Ăü=Ēªr=ï_°kôę^=ă`=ûĉñø^=Ăõ×FKĉċĮäIOMMSÿI¶OOP=E

^=úõ°ø_f=ï_°kôę^Ĉ=Ē_´ñk«ę^=Òf=ó¨íø^=yċ·ĉj=Ăõ×ĈČø_kø=W

=úõ¯O=ï_°kôę^Ĉ=Ē_´ñk«ę^=Òf=ó¨íø^=W

=

=

=

=

=

=

==

Ē_´ñk«ę^=Ĉ=Čj^¦ø^=þùåkø^=W

þùåkø^=m^§_ąü=îċàĉj=yċkj=;ø^=þùåkø^=hċø_«`=þĄ`=Ăü=Čj^¦ø^=þùåkø^=2kåĊ =ďċø_ä=ďċùä_íf

ć¤ĊĈªjĈ=I=Ĳ_ċĀ^¤rĈĈ=Ĳ_ċì¨åüĈ=Ĳ_ċôĉù«=ă_¬Āğ^=¨ĊĉĮj=Ý=þą¬Ċ=_Ü =Ćāõ×=ÿ_Ą=}Ě¬f

=i_åċk«^=Ăüč¦ø^=þùåkø^=ß_Ö`=Ăü=ÞÖ=ĉĄĈ=I=¨´åø^=m_ċĮåü =îċô=¦ċýùkø^=Ćċì=þķùåĀ

Ć¬íāf=ĆýùåkĊ=ă`=¤Ċ¨Ċ=_ü=þùåkĊK 

=

==================Ē_´ñk«ę^ 
 

Ϝï_°kôę 
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̹̻ 

      ==m_ðĈě^=úô=Ý=þùåkø^=Ăü=£¨íø^=ĂõÕ=Čj^¦ø^=þùåkø^=m^§_ąü=ă_ñjdĈ=÷Ěkü^=ăd

¨ýk¬Û^=þùåkø_f=ï¨åĊ=_ü=ĉĄĈ=_ąù~^£Ĉ=ď«§¤Û^=u§_~=¨ýåø^=û^ĉ½Ĉ=K

=

Ħ̈ åĊĈ=ïFiĉ°ċf=E=ĆĀaf=Čj^¦ø^=þċùåkø^?=§Ĉ¨Û_f=Ć¬íāf=þùåkÛ^=Ćċì=ÿĉñĊ=č¦ø^=iĉù«ě^

=Ćċì=úo×=č¦ø^=úõ°ø_f=m^§_ąÛ^Ĉ=m_üĉùåÛ^=i_¬kôę=ďċýċùåkø^=îð^ĉÛ^=îùkÉ=Đùä

ďċj^¦ø^=ďċùýåø^=§ĉÈ=þùåkÛ^=K?F=ăĈ¨~bĈ=č¤sāø^INQOP|ĄI¶ONV==KE

=

ČùĊ=_ýċì=Čj^¦ø^=þùåkø^=ďċýĄ`=ĂýõjĈ=WFăĈ¨~bĈ=ČĀ¨ñø^INQOUI¶QS=IQTE=

=NJ ̀Ĳ_ü_ýkĄ^=ĐñùĊ=û^ªĊ=_üĈ=ă_ô=Čj^¦ø^=þùåkø^=ă==Iďċf3ø^Ĉ=­íāø^=Ē_ýùä=Ăü=Ĳ̂ 4gô

Ĳ_ýùåj=þùåkü=úõø=òñÎ=ĆĀě=I=ú¸ìě^=þùåkø^=iĉù«`=ć§_gkä_f==Ćj^§¤ð=æü=h«_ākĊ

þùåkùø=Ćkċåì^£=Đùä=¤ýkåĊĈ=þùåkø^=Ý=ďċj^¦ø^=Ćkä¨«Ĉ =K=

OJ Ĳ̂ §Ĉ£=þùåkÛ^=¦~aĊ=Ĳ_ċf_Íd=ăĈþùåkø^=Ý=Ĳ_Įċ¯K=

PJ þĊĴ÷=Ć¬íĀ=þċùåj=ďù³^ĉÛ=ďü©Ěø^=ďċ«_«ě^=m^§_ąÛ^=ă_ñjd=Ăü=þùåkÛ^=Čj^¦ø^=þùåkø^=ă

Ď_ċÅ^=đ¤ü=Ćåü=¨ýk¬ĊĈ=Ć¬íāf K=

QJ þą¬íĀaf=þąýùåj=ďċøĈĘ¬ü=úýÂ=þĄ¤ĊĉåjĈ=úgñk¬ýùø=Ē_āfě^=£^¤äd =K=

RJ ^¤fĠø=ďg´~=ďĔċf=£_ÍdĈ=ImĚõ°Û^=úv=Đùä=¦ċüĚkø^=hĊ§¤jç  K=

SJ ̀Ĳ̂ §_síĀ^=¤ą°Ċ=%_åø^=ă=Ĳ_ċì¨åü Ĳ̂ §ĉĮkü==_ąñē^¨½Ĉ=þùåkø^=þáĀ=Ćgäĉk¬j=ę=§^¨ýk«_f

=þùåkø^=¨ýk¬ċø=Čj^¦ø^=þùåkø^=m^§_ąü=ă_ñjd=Ăü=þùåkÛ^=ĂõÕ=ďċsċj^3«^=£ĉrĈ=þkÎ=_Ü

=Ď_ċÅ^=đ¤ü=ĐkvĈ=ď«§¤Û^=u§_~=Ćåü=K

=

¡Û^=þąýùåj=úv^¨ü=Ý=ĆfĚ½=­Ċ§¤kf=þùåÛ^=ÿ_ċð=¤āäĈ=m_ċsċj^3«^=ûĚ~=Ăü=ďíùj

=Ý=ďċj^¦ø^=þąj^§_ąü=¨ĊĉĮj=Ý=þąj¤ä_¬üĈ=ĆfĚ½=hĊ§¤kf=ÿĉñĊ=öø¦f=ĆĦĀeì=IĒ_´ñk«ę^

=ÿĉąíü=ĉË=ďċf_Íd=m_Ą_Á^=ĂĊĉõj=Ód=ďì_·d=Iďċùü_õkø^Ĉ=ďċ«_«ě^=þùåø^=m_ċùýä

úåkø^Ĉ=ďì¨åÛ^=Ý=þąj_r_v=ç_g¯d=Ý=þąkgè§=Ď£_Ċ©=Ód=č£ĘĊ=_ĴÜ=IČj^¦ø^=þùåkø^=æì^Ĉ¤f=ÿ

Čj^¦ø^=þùåkø^=Ý=§^¨ýk«ę^=Ăý¸j=ďċù~^£=K

=



iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì==î´ø^

=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̹̼ 

Ē_´ñk«ę^=ÿ^¤ k«^=ßĈ¨¯=W

=ďċýċùåkø^=ďċùýåø^=§ĉÈ=hø_Įø^=úåÁ=;ø^=m_ċsċj^3«ę^=Ăü=Ē_´ñk«ę^=ďċsċj^3«^=¤åj

Čf_Íd=ć§Ĉ£=ăĉõĊĈ=Ĳ_Į°Ā=hø_Įø^=ăĉõĊ=pċ¿Ĳ̂I=Ē_´ñk«ę^=ďċsċj^3«^=ăĉõj=ČõøĈ

=ČégāĊ=hÍ=_ýô=ďø_Ħåìç_gj^==ßĈ¨°ø^=ć¦Ą=ĂüĈ=_ąü^¤ k«^=ßĈ¨¯ČùĊ=_üW=

FČĀ^¨Ąªø^INQON|ĄI=¶QS==E

NJ =ďċýċùåkø^=îð^ĉÛ^=Ĉ=£^ĉÛ^=§_ċk~^=Ý=ďāċåü=Ď§_ąü=Ód=u_kÂ=Ē_´ñk«ę^=ďñĊ¨½

Čùä_íf=ďùĔ«ě^=ďè_ċ³=ĈĎ=K

OJ òċgĮkø^Ĉ=u_kāk«ę^=Ĉ=òċùåkø^=Ĉ=þąíø^=Ý=ďø_Ħåíø^=ďô§_°Û^=¦ċýùkø^=Ăü=u_kÂ=I

tĊd=Ăü=¤f=ę=^¦øĈĆĊ¤ø=ďċåì^¤ø^=Ĉ=ďgè¨ø^=£^K 

PJ =;ø^=ďċì_õø^=¨Ą^ĉáø^=Ĉ`=m_üĉùåÛ_f=¦ċüĚkø^=£ĈªĊ=ă`=þùåÛ^=Đùä=hÍ

u_kāk«ę^=Đùä=þĄ¤ä_¬jK 

QJ =4õíkø^=ď³¨ì=Ăü=þąĀ_ü¨v=ăě=u_kāk«ę^=Ĉ=4õíkùø=¦ċüĚkùø=ď³¨íø^=ďv_jd

ďċēĚüd=ďñĊ¨½=Ód=ďñĊ¨Įø^=ć¦Ą=ûĦĉÎ=I=Đùä=ć¦ċüĚj=æs°Ċ=ă`=hÍ=_ýô

®ę^u_kāj=K 

_ąāü=þùåÛ^=_ąċä^¨Ċ=ă`=hÍ=;ø^=¨³_āåø^=ºåf=÷_āĄ=ă`=_ýôW==

F=þċĄ^¨fdIOMMTÿI¶NRSJNRU=E

NJ Ē_´ñk«ę^=ďċùýåf=ÿ_ċñùø=þùåkÛ^=ďċåì^£=§_íāk«^=K

OJ _ąē_´ñk«^=iĉùĮÛ^=m^2Æ_f=ďñf_¬ø^=m^2Æ^=Þf§=Đùä=úýåø^K 

PJ Ē_´ñk«ę^=Đùä=¤ä_¬Ċ=č¦ø^=h«_āÛ^=¢_āÛ^=4ìĉjK 

QJ lÛ^=Ď¤ä_¬üúÅ^=Ód=ûĉ³ĉùø=®¤Å^=Ĉ`=Òý kø^=Đùä=þùäK 

RJ ®¤Å^=Ĉ`=Òý kø^=ďw³=Ăü=¤ôakø^K 

SJ yċw´ø^=òċgĮkø^=Đùä=þùåkÛ^=Ď¤ä_¬ü=K 

=

ďċē_´ñk«ę^=ďñĊ¨Įø_f=þùåkø^=m^ªċÜ=W

=ďċýāj=Ý=Ē_´ñk«ę^=§Ĉ£=Ĉ=ďċùä_ì=Đùä=ďċýùåø^=ďċf3ø^=Ý=ďoĊ¤Å^=m_Ą_Áę^=¤ôĘj

Ď£¤åkü=hĀ^ĉr=Ipv_gø^=¤v`=ă`=Đkv=Ćøĉñf=öø¥=µÆ=ĂĊ=?=Ď¤v^Ĉ=ďýùô=÷_āĄ=ă`=ĉø



iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì==î´ø^

=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̹̽ 

=ăĉõk«=ďċ·_Û^=_ü_ä=ÒnĚoø^=Ý=ÿĉùåø^=­Ċ§¤j=ï^¤Ą`=î³ĉø=§_kÃ=ă`=hÍ

=Ē_´ñk«^=ďýùôInquiry==(Haury,1993,p2)K=

=

¤ē^ĉä=ďåf§`=òñÎ=Čē_´ñk«ę^=þċùåkø^=ă`=ªĀĈ¨f=ÿĈ4r=đ¨ĊĈ==W

F!^=_ĮäIOMMOÿI¶OPP===E

NJ=Čē_´ñk«ę^=þùåkø^=¤ĊªĊþùåkÛ^=¤āä=ďċùñåø^=ďċùä_íø^=Ĉ=ĎĒ_íõø^=I=öø¥=£ĉåĊ=ęĈ

Þñì=þùåkÛ^=Đùä=Ĳ_«_«`=ªõj¨j=;ø^=þùåkø^=m^Ē^¨rd=Ód=I=þùåkø^=Ăü=çĉāø^=^¦Ą=ăd=úf

ďùõ°Û^=úv=îð^ĉü=Ý=_ąíċõjĈ=m_Ā_ċgø^=Ĉ=m_üĉùåÛ^=úċoÕ=Đùä=¤ä_¬Ċ=K=þùåkÛ_ì

=Ćċùä=úą¬Ċ=¤ýskĊ=_ü¤āä=£¤ýkĊ=Ē_Û^=ă`=î°kõĊ=č¦ø^=4¬íkf=òùåkj=ďùõ°ü=úv

=Ē_Û_f=ďċùô=ĎĒĉùýÛ^=m_r_rªø^=¨¬õj=ďùõ°ü=Ĉ`=Ē_Û^=óĉì=tùoø^=ĉí½=hg«

ďrĚoø^=¤ýÇ=Ý=_ąå·Ĉ=¤āä=óĚèğ^=ďýõÈĈ=K

OJ=Ód=ďċr§_~=æì^Ĉ£=Ăü=þùåkùø=æì^Ĉ¤ø^=úĊĉÂ=Đùä=þċùåkø^=Ăü=çĉāø^=^¦Ą=¤ä_¬Ċ

=ďċù~^£=ªì^ĉv=Ĉ=æì^Ĉ£=Kć_°Û_f=þùåkÛ^=ÿĉñĊ=_ü¤āäĈ=ĂüĈ=ć¤vĈ=m_üĉùåÛ^=ďÄ_åü=Ĉ=Ď£

ČøĚñk«ę^=þùåkø^=Ĉ=ďĔċgø^=ï_°kôę=çĚĮk«^=hv=ĆĊ¤ø=¤øĉĊ=^¦Ą=ăeì=Ćj^¥=Ē_ñùj=K

PJ=ß_Öě^=þùåkÛ^=h¬kõĊ=pċ¿=þùåkø^=¨n`=û_ñkĀ^=ď5=Čē_´ñk«ę^=þùåkø^=©ªåĊ

ďùõ°Û^=úvĈ=§^¨ñø^=Ód=ú³ĉkø^=Ăü=ĆāõÕ=;ø^=hċø_«ě^Ĉ=I=ďùĔ«Ĝø=ûĉùv=æ·ĈĈ

û^Ć·3åj=Čj=K

QJ=ďÄ_åüĈ=č§_õkfę^=úýåø^=Đùä=Ď¨ô^¦ø^=Ď§¤ð=Čē_´ñk«ę^=þùåkø^=§ĉĮĊ

m_üĉùåÛ^=I=îð^ĉüĈ=mĚõ°Ô=ďąr^ĉÛ^=ÿ_ü`=Ď¨ýk¬ü=Ď§ĉ´f=Ĉ=Ć¬íĀ=hø_Įø^=¤sċì

ČýċĄ_íü=m_ĮĮÉ=Ăü=ĆĊ¤ø=_Ô=ďĀ_åk«ę^=Ćāü=hùĮkjĎ=I=¤ċåĊĈ=_ąāü=§ĉĮĊ=Čø_kø_f=ĉĄĈ

îð^ĉÛ^=ć¦Ą=h¬v=_ąùċõ°j=K

=

÷ĘjĈ=§_nbĈ=¤ē^ĉä=Čē_´ñk«ę^=þùåkùø=ă`=ďoĊ¤Å^=qĉwgø^Ĉ=m_«^§¤ø^=tē_kĀ=£

_Ą¨´v=hå´Ċ==ďċf_Íd=IČùĊ=_ü=_ąýĄ`=Ăü=W

NJ ¦ċüĚkùø=Č×£_ôě^=úċ´wkø^=Ď£_Ċ©=Đùä=¤ä_¬Ċ=Ē_´ñk«ę^=ă`=K=ď«^§£

Fďgù½IOMMTÿ=E=ĈFČùċå°ø^IOMMRÿ=E=ĈFďùċÅ^IOMMPÿ=E

ĈFČĀ^¨Ąªø^INQON|Ą=E=ĈF<¬Å^IOMMNÿ=EĈFêø^¼_ĊINVVQÿ=K=E
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̹̾ 

OJ ¦ċüĚkø^=đ¤ø=4õíkø^=Ăü=ďíùkÉ=ß_Ö`=ČýāĊ=Ē_´ñk«ę^=ă`W 

=̀J==Čä^¤fğ^=4õíkø^=ČýāĊFªĊªåø^=¤gäIOMMOÿ=EĈF§ĉõäIOMMOÿ=E

iJ=¤ð_āø^=4õíkø^=ďċýāj=Ý=¤ä_¬Ċ=ĈF¨à_ĀIOMMRÿ==E 

uJ=č§_õkfę^=4õíkø^=ďċýāj=Ý=¤ä_¬Ċ=Ē_´ñk«ę^Fďgù½IOMMTÿE 

£J=Ý=¤ä_¬Ċ=Ē_´ñk«ę^Čýùåø^=4õíkø^=ďċýājFćªùõø^INVUVÿE 

|ĄJþùåø^=m_ċùýä=ďċýāj=Ý=¤ä_¬Ċ=Ē_´ñk«ę^=K(Michal et al,2004)=

ĈFi_Ċ¥INVUVÿEĈ(Strikotr,1997)=

PJČýùåø^=pwgø^=Ď§_ąü=úoü=¦ċüĚkø^=đ¤ø=m^§_ąÛ^=ďċýāj=Ý=¤ä_¬Ċ=Ē_´ñk«ę^==K

(Leikin & Rota, 2006)=

QJ^=ČýāĊ=Ē_´ñk«ę^=ďñĊ¨Įf=­Ċ§¤kø^_Ą_Ám=_Í^=ÿĉùåø^=ĉË=ďċfF¨ýð=ĉf`INVVSÿ=E

Ĉ(Ajewole,1991)==2k Û^=ĉË=_¸Ċ`=ĈF%_«IOMMNÿKE 

=

Ē_Ċªċíø^=­Ċ§¤j=Ý=Ē_´ñk«ę^=ďċsċj^3«^=ÿ^¤ k«^=m_fĉå³=W

=­Ċ§¤j=ÝĈ=ÿĉùåø^=­Ċ§¤j=Ý=Ē_´ñk«ę^=ÿ^¤ k«^=¤āä=þùåÛ^=Ćr^ĉj=m_fĉå³=Ď¤ä=¤rĉj

č=_ýċì=¨à_Ā=_Ąªrĉj=ď³_~=Ē_Ċªċíø^ČøW=F=¨à_ĀIOMMRÿI¶TN=E

NJ ̀=úgð=ďċýùåø^=m^§_ąÛ^=¦ċüĚkø^=i_¬ôd=®_«`=Đùä=ÿĉñĊ=Ē_´ñk«ę^=ă

m_üĉùåÛ^=IĈ̀=Ĳ̂ ¨áĀ=ú~^¤Û^=ć¦Ą=Ăä=þą¬Ċ§¤j=Ý=ăĈ¤åkgĊ=ÒýùåÛ^=Ăü=Ĳ̂ 4oô=ă

_ąk«^§¤ø=£¤-^=Ăüªø^Ĉ=ďċ«^§¤ø^=m^§¨ñÛ^=ûĉĮø=K

OJ _´ñk«ę^=ÿ^¤ k«^=Đùä=ďü¤Æ^=úgð=ÒýùåÛ^=hĊ§¤j=hÍþą¬Ċ§¤j=Ý=Ē=I

=u_kÎ=­Ċ§¤kø^=Ăü=iĉù«ě^=^¦Ą=ăě=ďċgĊ§¤kø^=m^§Ĉ¤ø_f=ďü¤Æ^=Ē_ān`=þągĊ§¤jĈ

ďċùñåø^=þąj^§¤ð=ČýājĈ=¦ċüĚkø^=4oj=;ø^=ďùĔ«ě^=ďè_ċ³=Ý=ďñē_ì=Ď§_ąü=Ód=K 

PJ =ï^¤Ą`=òċñÂ=Ý=Ćāü=Ď£_ík«Ěø=òċð£=þċáāj=Ód=Ē_´ñk«ę_f=­Ċ§¤kø^=u_kÎ

þùåkø^=I_oüû==öø¥FæĊ©ĉj=ú´íø^=Ý=iĚĮø^=Iďü©Ěø^=m_ċāñkø^=Ĉ=úē_«ĉø^KEKK 

QJ ¤ýåkĊ==Ė£_gÛ^=Ĉ=þċĄ_íÛ^=Ĉ=òē_ñwùø=¦ċüĚkø^=ï_°kô^=û_ýĄd=ÒýùåÛ^=Ăü=4oô

Ē_´ñk«ę^=Ĉ=pwgø^=Ý=þąj^§¤ð=Ĉ=þąj^§_ąü=¦ċüĚkø^=ă^¤ñì=hg¬Ċ=_ÜK 

RJ =ę=¤ð=ûĉ½`=lðĈ=Ód=}ĉkíÛ^=Ē_´ñk«ę^=ď³_~Ĉ=Ē_´ñk«ę_f=­Ċ§¤kø^=u_kÎ

Ćċì=ďċ«^§¤ø^=ď´wùø=µ´ Û^=lðĉø^=îå¬ĊK= 



iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì==î´ø^

=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̹̿ 

=

_ċĀ_nW=ČĀĈ_åkø^=þùåkø^Cooperative Learning=W

=m£_«=;ø^=ďĊ¤ċùñkø^=Ăü=Ĳ_rĈ¨~=ČĀĈ_åkø^=þùåkø_f=ďoĊ¤Å^=ďċf3ø^=Ý=ÿ_ýkĄę^=`¤f

ďċ«^§¤ø^=ïĉí´ø^=Ĉ=Ď§£_gÛ^Ĉ=Ď¨Įċ¬ø^=òv=đĉ«=Þåj=%=;ø^=Ĉ=îðĉÛ^=Ý=þõwkø^

Čýċùåkø^FKč¤ċå«=ĉgü`==Č¯ĉùgø^=Ĉ=IOMMVÿI¶NOM=E

ČùĊ=_ü=_ąāü=ČĀĈ_åkø^=þùåkùø=m_íĊ¨åj=Ď¤ä=m¨ąà=¤ðĈ=W

¤ċý¬ø^=ĉf`=Ĉ=m^¤ċgä=Ćì¨äFNQOU|ĄE=ĆĀaf?=u^Ĉ©`=Ý=Ĉ`=m_äĉýÇ=Ý=ďgùĮø^=úýä

þùåkø^=ï^¤Ą`=òċñwkø=K?F¶NPN=E

=ĆĀaf=Ăíù«=Ćì¨åĊĈ?=iĚĮø^=Ăü=ďĀĈ_åkü=Ď4é³=m_äĉýÇ=_ąċì=úýåj=­Ċ§¤j=ó¨½

_Ċĉk¬ü=čĈ¥÷3°ü=ï¤Ą=òċñwkø=öø¥Ĉ=ďíùk Û^=Ē^£ě^=mK? (Slavin, 1991, p80)=

=đ¨ĊĈmiglietti(2001)==ČĀĈ_åkø^=þùåkø^=ă`?=ăĈ_åkø^=§_½d=Ý=ÿ¤ k¬Ċ=iĉù«`

=ªĊªåjĈ=þąāċf=úä_íkø^=Ď£_Ċ©Ĉ=iĚĮø^=m_Ĕì=æċØ=÷^¨¯d=Ćċì=þkĊ=pċ¿=iĚĮø^=Òf

þąċød=Ď¤ā¬Û^=ÿ_ąÛ^=úv=Ý=ăĈ_åkø^K? (Clevenger R et al,2008,p4)=

=

ČĀĈ_åkø^=þùåkø^=m^ªċÜ=W

_āĄďċø_kø^=ß_ñāø^=Ý=_Ą¤Ċ¤Â=Ăõ×=ČĀĈ_åkø^=þùåkø^=_Ċ^ªü=Ăü=¤Ċ¤åø^=÷==W

F=č¤sāø^ăĈ¨~bĈIOMMPÿI¶OVPJOVR=E

NJ ¦ċüĚkø^=đ¤ø=ďċjĝ^=ďċ«_«ě^=m_r_Å^=æg°Ċ=ĆĀ`W 

J̀þąj_ċĀ_õüdĈ=þĄ4õíj=đ¤wkj=ÿ_ąÔ=ÿ_ċñùø=þąj_r_v=K

iJĈ=ďgwýùø=þąkr_v=£^ĉkø^=Ĉ=Ē_ýkĀę^I=ăĉgÎ=¦ċüĚkø^=þáåýì

Čä_ýÄ^=ß_°āø^=Im^2Æ^=ć¦Ą=þ7=ăĉwċkĊ=ĂĊ¦ø^=ÒýùåÛ^=ăĉgÎĈ=K

OJ ¦ċüĚkø^=đ¤ø=ďċä_ýÄ^=Ĉ=ďċä_ýkrę^=m^§_ąÛ^=ďċýāj=Đùä=úýåĊK 

PJ Ěkø^=m_ċĀ_õüd=đ¤wkĊĒĚü©=^Ĉ¤ä_¬ċø=Ď§¤ð=Đùäě^=¦ċü=úðě^=þĄ

Ď§¤ðK 

QJ û=ČýāĊ^=ďċøĈĘ¬Û^=¦ċüĚkø^=đ£Ĉ=ďċä_ýÄ^=ďċøĈĘ¬Û^Ĉ=ďĊ£¨íø=ďċùf_ñø^

ďøĒ_¬ýùøK 



iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì==î´ø^

=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̹̀ 

RJ =¦ċüĚkø^=Ăü=hùĮkĊ`=çĉ·ĉÛ=Ď¤ċr=Ĳ_vĈ¨¯=¨~Ğø=þąāü=¤v^ĉø^=ÿ¤ñĊ=ă

þùåkø^K 

SJ ¦ċüĚkø^=ďì_ô=đ¤ø=Čùċ´wkø^=đĉk¬Û^=æì¨ĊK 

TJ =þąùåÍ=_Ü=¨é´ø^=¦āü=¦ċüĚkø^=®ĉíĀ=Ý=ď «^§=ăĈ_åkø^=ďýċð=úåÁ

_åø^=ďċĀ_¬Āğ^=ďýċñø^=ć¦Ą=Đùä=ăĉg°ĊďċøK 

UJ úoü=ďĊĉĀ_oø^=m_r_Å^=Ăü=¤Ċ¤åø^=ČĀĈ_åkø^=þùåkø^=æg°ĊW 

J̀Ē_~3«ę^=Ĉ=ïĚk~ę^=Ĉ=4ċékùø=ďr_Å^FĦúø=ďr_Å^hä=KE

iJ=ĂĊ¨~Ğø=m_üĉùåü=þĊ¤ñkø=ďr_Å^F¼¨åùø=ďr_Å^=KE

uJďāõÜ=Ď§ĉ³=Ă¬vaf=ďċ×£_ô`=ÿ_ąÔ=ÿ_ċñùø=ďr_Å^=K

£Jpùø=ďr_Å^ăĒ^=Ii=ï^3ä^Ĉ=¨Ċ¤ñj=æ·ĉü=ăĉõĊ=ă`Ĉ=Ćē^£`F=ďr_Å^

¨Ċ¤ñkùø==KE

|ĄJ=ó_í~ğ^=hāskø=ďr_Å^==K

ĈJĆj^¥=ÿ^3v^=Đùä=¦ċýùkø^=à_íÅ=ďr_Å^FK=Ăä=ç_ì¤ø^=Ód=ďr_Å^

­íāø^=E

©J=ĂĊ¨~ĝ^=¦ċüĚkø^=æü=m_ð^¤³=ĂĊĉõj=Ód=ďr_Å^FK=Ód=ďr_Å^

£^ĉkø^=Ĉ=Ē_ýkĀę^=KE

}J=Ĉ=Ď¨Ċ_¬ü=Ód=ďr_Å^ç_gj^==ĂĊ¨~ĝ^Fçĉ¸Æ^=Ód=ďr_Å^=KE==

ßJ=ĂĊ¨~ĝ^=Ď¤ä_¬ü=Ód=ďr_Å^F=KîĮåø^=û¦f=Ód=ďr_Å^=E

čJ=ĂĊ¨~ĝ^=Ď¤ä_¬ü=Ăä=pwgø^=Ód=ďr_Å^F=K=Ód=ďr_Å^

Ď¤·_åÛ^=KE

=þùåkø^=ďċùýä=}_sāø=Ĳ̂ ¤r=þąü=¦ċüĚkø^=Đùä=§^Ĉ£ě^=æĊ©ĉj=ă`=¨ô¦ø_f=¨Ċ¤Ä^Ĉ

ČĀĈ_åkø^I=ĈĂü=Ĉ_åkø^=þùåkø^=ďäĉýÇ=£^¨ì`=Đùä=ç©ĉj=;ø^=§^Ĉ£ě^=þĄ`Ď¤v^ĉø^=ČĀ==ČĄ=

%^=ûĈ¤||||||||||Ä^=Ý=ďāċfFQF=KE=Ď£ĉäOMMTÿI¶NPNE=

=

=

=

=
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̷̺ 

=ûĈ¤rFP=EĎ¤v^ĉø^=ČĀĈ_åkø^=þùåkø^=ďäĉýÇ=£^¨ì`=Đùä=ç©ĉj=;ø^=§^Ĉ£ě^=þĄ`=K

ÿ=§Ĉ¤ø^==Ćü_ąü

=

N=ďäĉý.^=¤ē_ð=Ę¬Û^ďýąÛ^=Ĉ`=£ĉ°āÛ^=ï¤7^=©_Êd=ĉË=£^¨ìě^=Ćċrĉj=Ăä=ûĈ=I

lðĉø^=ďä_·d=Ăü=þąåāüĈ=K=Ý=£¨ì=úô=þąì=Ăü=¤ôakĊ=ă`=ĆċùäĈ

=iĉùĮÛ^=m^ĉĮ ùøĈ=ĐékgÛ^=ï¤ąùø=ďäĉý.^ç_gj^_Ą=K=ĆċùäĈ

=¨áāø^=m_ąrĈ=Ĉ=Ē^§ĝ^=Òf=hĊ¨ñkø^=I=Òf=m_ìĚk~^=ďĊ`=ºìĈ

ďäĉý.^=£^¨ì`=I=Đùä=ďäĉý.^=Ý=£¨ì=úô=æċs°j=ĆċùäĈ

Čf_Íğ^=ďô§_°Û^ĎK=

O==ďäĉý.^=§¨ñüÿ=Ăü=§Ĉ¤Ċ=_ü=ús¬ĊĈ=hkõĊ=ďäĉý.^=Ćċød=ú³ĉkj=_üĈ=m_°ð_Ā

=Ăü=ďfĉùĮÛ^=¨Ċ§_ñkø^=§¨ÎĈ=m^§^¨ðĈ=m_r_kāk«^Ĉ=tē_kĀ=Ăü

=¨üě^=hùĮj=^¥d=đ¨~ě^=m_äĉý.^=Đùä=_ą·¨åf=ÿĉñĊĈ=ďäĉý.^

öø¥=K

P==þùåkø^=ďĔċf=þáāüî´ùø=ďċñĊªċíø^=ďĔċgø^=þċáājĈ=ďĔċąj=Ý=þùåÛ^=¤ä_¬Ċ=K

Q==}§_°ø^=¨¬ík¬Û^

=§_õìĜø

ě^=}¨ĮĊ=£^¨ì`=ďċñgø=_ą´ ùĊĈ=_ąv¨°ĊĈ=§_õìě^=`¨ñĊĈ=ďùĔ«

=Ý=æ«ĉkø^=þąāü=hùĮĊ=¤ðĈ=_7=þąýąì=Ăü=¤ôakĊĈ=ďäĉý.^

_ą·¨ä=K

R===hð^¨Û^=ĉĄĈ=h«_āÛ^=lðĉø^=Ý=ï¤7^=ĉË=ďäĉý.^=ÿ¤ñj=Ăü=¤ôakĊ

=ÿ^¤ k«^=Ă¬v=Ăü=¤ôakĊĈ=ć§Ĉ¤f=£¨ì=úô=ÿ_ċð=Ăü=¤ôakĊ

ďv_kÛ^=þùåkø^=§£_´ü=KĲ_Ā_ċv`Ĉ=úõĊ=iĉ¬āü=ďávĚÔ=hð^¨Û^=ï

=täªĊ=_Ü=£^¨ìě^=m^ĉ³`=æíj¨j=ę=Đkv=ĆkäĉýÇ=Ý=mĉ´ø^

đ¨~ě^=m_äĉý.^=K=ĆgāĊĈûĆkäĉýÇ=æü=_ąċùä=òíkĊ=Ď¨í°f=öø¥K=

S==æs°Û^Ćø_ð=_ü=Ă¬wk¬Ċ=I=Ćå5=_ýċì=Ďĉñø^=Čv^ĉĀ=¨ąáĊĈ=Ćùċü©=Ćgkô=Ĉ`

Ćāü=I§2ü=ă_¬wk«^=ĆāõøĈ=ć`¨ð=Ĉ`=I=^¥_Û=¨ô¦Ċ=ă`=ĐāåÔ

ĒªÄ^=^¦Ą=Ćgsä`=Iiĉù«ě^=^¦Ą=}¤k×=^¥_Û=Ĉ`=KKKK1^=K

T==¤ð_āø^=Ăü=Ćùċü©=Ćv¨½=_ýċì=§ĉ´ñø^=hĀ^ĉr=ºåf=¨ąáĊ=č¦ø^=ĉĄ

§_õì`=IiĉùĮÛ^=úĊ¤åkø^=}^3ð^=Ćāü=hùĮĊ=Ĳ_Ā_ċv`Ĉ=K
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̸̺ 

=

=ČĀĈ_åkø^=þùåkø^=m_ċsċj^3«^=W

^=ć¦ĄĈ=ČĀĈ_åkø^=þùåkø^=Đùä=ďýē_ñø^=m_ċsċj^3«ę^=Ăü=¤Ċ¤åø^=÷_āĄ=m_ċsċj^3«ę

_ąkċāf=Ý=îùkÃ=_ąāõøĈ=_ąē£_gü=Ý=ďñì^ĉkü=K=m_ċsċj^3«ę^=ć¦Ą=ĂüĈ

F¤ýÈIOMMNÿI¶QV=WE

NJ Č«^§¤ø^=úċ´wkø^=h¬v=ó¨ì=Ý=¦ċüĚkø^=úýä=K

OJ ČåýÄ^=ČĀĈ_åkø^=þùåkø^K 

PJ =Ď`ª.^=m_üĉùåýùø=ČĀĈ_åkø^=úü_õkø^Fĉ¬sċr=ďċsċj^3«^KE 

QJ ó¨íø^=m_ñf_¬ü=Ĉ=i_åø`K 

RJ č£¨íø^=­ì_ākø^K 

SJ ^Čä_ýÄ^=­ì_ākøK 

TJ ČĀĈ_åkø^=Ē_´ñk«ę^K 

 

_oø_nW=ČĀĈ_åkø^=Ē_´ñk«ę^Cooperative InquiryW==

ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=îĊ¨åj=W

¤ýÈ=û_üb=_ąì¨åjFOMMNÿE=_ąĀaf?=§£_´ü=Ăü=m_Ā_ċgø^=æØ=Đùä=¤ýkåj=;ø^=ďċsċj^3«ę^

Čä_Ø=çĈ¨°ü=Ď§ĉ³=Ý=_ąåØ=Ý=iĚĮø^=÷3°Ċ=pċ¿=Ď£¤åkü=I=þùåÛ^=ÞĮÏ=_ąċìĈ

=ûĚ~=Ăü=þĊĉñkø^=þkĊ=Ĉ=ďāċåü=ÿ_ąÔ=ďäĉý.^=ú~^£=£¨ì=úô=îùõċø=¦ċüĚkø^=Ĉ

þùåÛ^=Ćċrĉj=Ĉ=ï^¨¯d=lÂ=Ĉ=þą¬íĀ`=¦ċüĚkø^K?=F¶QT=E

=

=%_«=¨ô¦ĊĈFOMMNÿ=E=_ąĀ`?=m_äĉýÇ=Ód=iĚĮø^=þċ¬ñj=Đùä=ÿĉñj=ďċsċj^3«^

=Ď4é³FR=E=Ĉ=Þ°Ā=§Ĉ¤f=þùåkÛ^=ÿĉñĊ=pċ¿=iĚ½=Čē_´ñk«ę^=ß_°āø^=þáāĊ=Ĉ=û_åì

=¤Ċ¤Â=Ĉ=ďä_ýÄ^=Ý=§^Ĉ£ě^=æĊ©ĉjĈ=ďä_ýÄ^=§Ĉ£=§¤ñĊ=pċ¿=ĆēĚü©=æü=ăĈ_åkø_f

ČøĈĘ¬üĎ=£¨ì=ČĀĈ_åkø^=Čä_ýÄ^=úýåø^=Ý=£¨ì=úôčĲ_ċä_Ø=Ĉ=Ĳ̂=I=î´åø^=ď«§_Ü=æü

ß_°āø^=çĉ·ĉü=ûĉv=ďäĉý.^=£^¨ì`=Òf=<Ą¦ø^=I=¤v`=Ăü=Čē_ąāø^=¨Ċ¨ñkø^=ďf_kô=þn

ďäĉý.^=£^¨ì`=K?F¶PT=E
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=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̺̹ 

=

=čĈ_sågø^=_ü`FOMMSÿ==E=_ąĀ`=đ3ì?̂=ÿ_ąÛ^=Ăü=ďäĉýÇ=Ăý¸kj=ďċ¬Ċ§¤j=ďċsċj^3«

Čýùåkø^=Čýċùåkø^=îðĉÛ^=Ý=îàĉjI=úõ¯=Đùä=Čýċùåkø^=îðĉÛ^=ďè_ċ³=Ď£_äd=Ăý¸kjĈ

=ďċ¬ċē¨ø^=ďċýċùåkø^=ďĮ°Āě^=ďäĉýÇ=Ăü=ß_°Ā=úô=ăĉõkĊ=pċ¿=ďċē_´ñk«^=ďĮ°Ā`

úù kĊ=;ø^ďċä¨íø^=ÿ_ąÛ^=Ăü=ďäĉýÇ=_Ą=I=ď¬Ā_skü=4è=m_äĉýÇ=Ý=ďgùĮø^=ÿĉñĊĈ

ĭúċ´Â_õìě^=u_kāk«^Ĉ=_ąċ´ñjĈ=_ą´wíf=_Ċ=_ąkw³=Ăü=òñwkø^=þn=_ąýċáājĈ=§

Ĉďċj_ċÅ^=4è=Ĉ=ďċj_ċÅ^=îð^ĉÛ^=Ý=_ąñċgĮjK?=F¶NN=E

=

=¨ô¦jĈ=Ē_ān=Ď£ĉäFOMMTÿ=EČĀĈ_åkø^=ďċē_´ñk«ę^=ďĮ°Āě_f=­Ċ§¤kùø=_íĊ¨åj=ĆĀaf=Ď

?Ćrĉü=Čýùä=Čýùåj=ß_°Ā=úô=I=lÂ=ÿĉùåø^=þùåj=¼¨éf=ĆēĚü©=æü=þùåkÛ^=Ćf=ÿĉñĊ

ď«§¤Û^=Ĉ=þùåÛ^=ï^¨¯d=I=ďċgùkø=úċg¬ø^=¤ą×Ĉ=Ćāċåü=ďċýċùåj=ï^¤Ą`=òċñÂ=¼¨ífĈ

ú¸ì`=úõ°f=ďċýùåø^=þ7ĉċü=Ĉ=ďċùñåø^=ÒýùåkÛ^=m_r_v=I=mĚõ°ü=¤ċøĉj=Ăý¸kĊ=_ýô

Č´ñkø=Ď¤Ċ¤r=ďċýùä=ďùĔ«`=Ĉ_ąì_°kô^=Ĉ=_Ą=I=Đùä=­Ċ§¤kø^=Ăü=çĉāø^=^¦Ą=ªô¨Ċ=_ýô

Ćð¨½=Ĉ=þùåø^=m_ċùýä=Ĉ=Ē_´ñk«ę^=m^§_ąü=ďċýāj=I=þùåkÛ^=Ē_āf=Ĉ=Čj^¦ø^=þùåkø^=ďĊ§^¨ýk«^Ĉ

_ċĀ^¤rĈK?=F¶NNO=E

=ČĀ_g¬õø^=_ü`FOMMUÿ=E=_ąĀ`=¨ô¦ċì?=§£_´ü=Ăü=m_üĉùåÛ^=æØ=Đùä=¤ýkåj=ďċsċj^3«^

ďíùk Û^=þùåkø^=I=÷3°Ċ=pċvČä_Ø=çĈ¨°ü=Ď§ĉ³=Ý=_ąåØ=Ý=ăĉýùåkÛ^=I=ÞĮÏ=#

ďāċåü=ÿ_ąÔ=ďäĉý.^=ú~^£=£¨ì=úô=îùõĊ=pċ¿=ăĉýùåkÛ^Ĉ=þùåÛ^=I=þùåÛ^=ÿ¤ñĊ=þn

î´ø^=Ý=_ą·¨äĈ=_ąùċùwkf=iĚĮø^=ÿĉñĊ=ďċýċùåj=mĚõ°üĈ=ďì£_Ą=ďĮ°Ā`=ďäĉýsýùø=I

þą¬íĀ`=iĚĮø^=ûĚ~=Ăü=þĊĉñkø^=þkĊĈF?K¶PVS=E

=

}_gø^=_ąì¨åĊĈĲ_ċē^¨rd=q==W_ąĀaf==m^ĉĮ~=iĚĮø^=_ąċì=®§_×=;ø^=ďċsċj^3«ę^

=Ăü=£¨ì=úôĈ=Ĳ_ĀĈ_åkü=Ĳ_ñĊ¨ì=Ď¤v^ĉø^=ďäĉý.^=úõ°j=pċ¿=m_äĉýÇ=Ý=Ē_´ñk«ę^

±Ā=§Ĉ¤f=ÿĉñĊ=_Ą£^¨ì`ï^¤Ąě^=òċñÂ=Ý=÷§_°ĊĈ=û_åìĈ=ßI==ï^¨¯d=Ĉ=Ćċrĉj=lÂ

þùåÛ^=K

þùô=ĆĀ`=ÿĉùåø^=­Ċ§¤j=û_Ç=Ý=ăĉf¨Û^=đ¨ĊĈ=ûĉv=§Ĉ¤j=­Ċ§¤kùø=ó¨½=lü¤ k«^=^

þùåkÛ^=I_Ą4èĈ=ČĀĈ_åkø^=Ē_´ñk«ę^=Ĉ=mĚõ°Û^=úv=úoüI=¶¨ì=þùåkýùø=}_kĊ=_ýùô



iĚ½=đ¤ø=Čýùåø^=4õíkø^=m^§_ąü=ďċýākø=Ē_Ċªċíø^=­Ċ§¤j=Đùä=ČĀĈ_åkø^=Ē_´ñk«ę^=ďċsċj^3«^=ďċùä_ì==î´ø^

=Ď§ĉāÛ^=ďāĊ¤Û_f=čĉĀ_oø^=pø_oø^

 

 

ČĀ_oø^=ú´íø^=Wpwgø^=m_ċf£` 

 

̺̺ 

=Ĉ=pwgùø=Ď¤Ċ^ªkü=¶¨ì=ďv_jd=òĊ¨½=Ăä=Ý¨åÛ^=çĚĮk«ę^=hvĈ=ûĉ¸íø^=æì^£=òċñÂ

þą¬íĀaf=ĐāåÛ^=Ē_āfĈ=ï_°kôę^F=KĂ¬vINVVUÿI¶NPV=KE

=ă`=âvĚÛ^Ĉ`m_ì_°kôę^=hùè==Ĉ`=ÿĉùåø^=Ý=ĤĒ^ĉ«=ďoĊ¤Å^=ûĚ~=Ăü=þkj=lwg³`=hĮø^

ďċo¿=ó¨ì==ú³ĉkø^=þkĊ=Đkv=ď«^§¤ø^=çĉ·ĉü=ďùõ°Û^=Đ´ñkø=ăĈ_åj=þąāċf=ăĉõĊ=pċ¿

¤Ċ¤r=ï_°kô_f=úÅ^=Ód=I=Ý=ČĀĈ_åkø^=Ē_´ñk«ę^=ďñĊ¨½=ďċýĄ`=Čjaj=_āĄ=ĂüĈ

4õíj=ăĉü¤ k¬ĊĈ=Ē_ýùåø^=÷ĉù«=ăĉõù¬Ċ=iĚĮø^=úåÁ=Čąì==­Ċ§¤kø^=ČýājĈ=þĄ

ăĈ_åkø^=}Ĉ§=þĄ¤āä=K

=

=%=ĆĀ`=Ód=ďì_·ğ_f=ďċsċj^3«ę^=ć¦Ą=løĈ_āj=;ø^=m_«^§¤ø^=ďùð=pv_gø^=âvę=¤ðĈ
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