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/XWKIL\DK�� =XOID�� ������.HPDPSXDQ� /LWHUDVL�0DWHPDWLV� 6LVZD� GDODP�0HQ\HOHVDLNDQ�
0DVDODK� 7HRUHPD� 3\WKDJRUDV� GLWLQMDX� GDUL� *D\D� %HODMDU� GL� 6031� ��
6XPEHUJHPSRO� 7XOXQJDJXQJ� 6NULSVL� 3URJUDP� 6WXGL� 7DGULV� 0DWHPDWLND��
)DNXOWDV� 7DUEL\DK� GDQ� ,OPX� .HJXUXDQ�� 8QLYHUVLWDV� ,VODP�1HJHUL� 6D\\LG� $OL�
5DKPDWXOODK�7XOXQJDJXQJ�� 3HPELPELQJ� 6NULSVL��'U��8PPX�6KROLKDK�� 6�3G���
0�6L�

.HPDPSXDQ� OLWHUDVL� PDWHPDWLV� PHUXSDNDQ� NHPDPSXDQ� \DQJ� PHQXQMDQJ�
WHUFDSDLQ\D� WXMXDQ� SHPEHODMDUDQ� .HPDPSXDQ� /LWHUDVL� PDWHPDWLV� PHUXSDNDQ�
NHPDPSXDQ� LQGLYLGX�XQWXN�PHUXPXVNDQ��PHQJJXQDNDQ��GDQ�PHQDIVLUNDQ�PDWHPDWLND�
GDODP�EHUEDJDL�NRQWHNV� 5HQGDKQ\D�NHPDPSXDQ� OLWHUDVL�PDWHPDWLV� VLVZD�GLSHQJDUXKL�
ROHK� EHEHUDSD� IDNWRU� VDODK� VDWXQ\D� \DLWX� JD\D� EHODMDU� *D\D�%HODMDU� DGDODK� FDUD�\DQJ�
NRQVLVWHQ�\DQJ�GLODNXNDQ�ROHK�VHRUDQJ�VLVZD�GDODP�PHQDQJNDS�VWLPXOXV�DWDX�LQIRUPDVL��
FDUD�PHQJLQJDW��EHUILNLU��GDQ�PHPHFDKNDQ�VRDO��$GDSXQ�WLSH�JD\D�EHODMDU�VHFDUD�XPXP�
\DLWX�JD\D�EHODMDU�YLVXDO��JD\D�EHODMDU�DXGLWRULDO��GDQ�JD\D�EHODMDU�NLQHVWHWLN�

7XMXDQ� SHQHOLWLDQ� LQL� DGDODK�� ���� XQWXN� PHQGHVNULSVLNDQ� NHPDPSXDQ� OLWHUDVL�
PDWHPDWLV�VLVZD�GHQJDQ�JD\D�EHODMDU�YLVXDO�GDODP�PHQ\HOHVDLNDQ�PDVDODK�SDGD�WHRUHPD�
S\WKDJRUDV������XQWXN�PHQGHVNULSVLNDQ�NHPDPSXDQ�OLWHUDVL�PDWHPDWLV�VLVZD�GHQJDQ�JD\D�
EHODMDU� DXGLWRUL� GDODP� PHQ\HOHVDLNDQ� PDVDODK� SDGD� WHRUHPD� S\WKDJRUDV�� ����
PHQGHVNULSVLNDQ� NHPDPSXDQ� OLWHUDVL� PDWHPDWLV� VLVZD� GHQJDQ� JD\D� EHODMDU� NLQHVWHWLN�
GDODP�PHQ\HOHVDLNDQ�PDVDODK�SDGD�WHRUHPD�S\WKDJRUDV��

3HQHOLWLDQ� LQL�PHQJJXQDNDQ�SHQGHNDWDQ�NXDOLWDWLI�GHQJDQ� MHQLV�SHQHOLWLDQ� VWXGL�
NDVXV�� /RNDVL� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� 6031� �� 6XPEHUJHPSRO�
7XOXQJDJXQJ��6XEMHN�SHQHOLWLDQ�LQL�WHUGLUL�GDUL ��VLVZD�\DQJ�PHPLOLNL�JD\D�EHODMDU�YLVXDO��
��VLVZD�\DQJ�PHPLOLNL�JD\D�EHODMDU�DXGLWRULDO�GDQ���VLVZD�\DQJ�PHPLOLNL�JD\D�EHODMDU�
NLQHVWHWLN� 0HWRGH SHQJXPSXODQ GDWD�PHQJJXQDNDQ REVHUYDVL� DQJNHW� WHV��ZDZDQFDUD��
GDQ� GRNXPHQWDVL� 7HNQLN�$QDOLVLV� GDWD� \DQJ� GLJXQDNDQ� \DNQL UHGXNVL� GDWD�� SHQ\DMLDQ�
GDWD�� GDQ� SHQDULNDQ� NHVLPSXODQ� 3HQJHFHNDQ� NHDEVDKDQ� GDWD� GLODNXNDQ� PHODOXL�
NHWHNXQDQ�SHQJDPDW GDQ WULDQJXODVL VXPEHU�GDWD�

+DVLO� GDUL� SHQHOLWLDQ� LQL�� ���.HPDPSXDQ� OLWHUDVL�PDWHPDWLV� VLVZD� GHQJDQ� JD\D�
EHODMDU� YLVXDO� GDODP� PHQ\HOHVDLNDQ� PDVDODK� WHRUHPD� S\WKDJRUDV� EHUDGD SDGD� SURVHV�
IRUPXODWH��HPSOR\��GDQ�LQWHUSUHWH���� .HPDPSXDQ�OLWHUDVL�PDWHPDWLV�VLVZD�GHQJDQ�JD\D�
EHODMDU�DXGLWRULDO�GDODP�PHQ\HOHVDLNDQ�PDVDODK�WHRUHPD�S\WKDJRUDV�EHUDGD�SDGD�SURVHV�
IRUPXODWH� GDQ� HPSOR\�� ��� .HPDPSXDQ� OLWHUDVL� PDWHPDWLV� VLVZD� GHQJDQ� JD\D� EHODMDU�
NLQHVWHWLN� GDODP� PHQ\HOHVDLNDQ� PDVDODK� WHRUHPD� S\WKDJRUDV� EHUDGD� SDGD� SURVHV�
IRUPXODWH�GDQ�HPSOR\�

'DODP�SHQHOLWLDQ�LQL�WHUGDSDW�EHEHUDSD�DVSHN�\DQJ�EHOXP�GLDQDOLVLV�VHSHQXKQ\D�
\DLWX�WHQWDQJ�VLVZD�\DQJ�PHPLOLNL�JD\D�EHODMDU�OHELK�GDUL�VDWX��2OHK�NDUHQD�LWX��KHQGDNQ\D�
SHQHOLWL� VHODQMXWQ\D�PHODNXNDQ� DQDOLVLV� OHELK� ODQMXW� WHUKDGDS� DVSHN�DVSHN� \DQJ� EHOXP�
GLWHODDK�GDODP�SHQHOLWLDQ�LQL��$QDOLVLV�WDPEDKDQ�GDSDW�PHPEHULNDQ�ZDZDVDQ�\DQJ�OHELK�
OHQJNDS� WHQWDQJ� IHQRPHQD� \DQJ� GLWHOLWL�� VHUWD�PHPEXND� SHOXDQJ� SHQHPXDQ� EDUX�\DQJ�
VLJQLILNDQ�GDODP�ELGDQJ�LQL�
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/XWKIL\DK��=XOID��������6WXGHQWV
�0DWKHPDWLFDO�/LWHUDF\�$ELOLW\�LQ�6ROYLQJ�3\WKDJRUHDQ�
7KHRUHP�3UREOHPV�5HYLHZHG� E\� /HDUQLQJ�6W\OHV� DW� 6031���6XPEHUJHPSRO�
7XOXQJDJXQJ�� 7KHVLV�� 0DWKHPDWLFV� (GXFDWLRQ� 6WXG\� 3URJUDP�� )DFXOW\� RI�
(GXFDWLRQ DQG�7HDFKHU�7UDLQLQJ��6D\\LG�$OL�5DKPDWXOODK�7XOXQJDJXQJ 6WDWH�
,VODPLF�8QLYHUVLW\��7KHVLV�$GYLVRU��'U��8PPX�6KROLKDK��6�3G���0�6L�

0DWKHPDWLFDO� OLWHUDF\� VNLOOV� DUH� HVVHQWLDO� IRU� DFKLHYLQJ OHDUQLQJ� JRDOV��
0DWKHPDWLFDO� OLWHUDF\� LV� WKH� DELOLW\� RI� LQGLYLGXDOV� WR� IRUPXODWH�� XVH�� DQG� LQWHUSUHW�
PDWKHPDWLFV� LQ� YDULRXV� FRQWH[WV��7KH� ORZ�PDWKHPDWLFDO� OLWHUDF\� VNLOOV� RI� VWXGHQWV� DUH�
LQIOXHQFHG� E\� VHYHUDO� IDFWRUV�� RQH� RI� ZKLFK� LV� OHDUQLQJ� VW\OHV�� /HDUQLQJ� VW\OH� LV� D�
FRQVLVWHQW�ZD\� WKDW� D� VWXGHQW� FDSWXUHV� VWLPXOL� RU� LQIRUPDWLRQ�� UHPHPEHUV�� WKLQNV�� DQG�
VROYHV�SUREOHPV� $V�IRU�WKH�W\SHV�RI�OHDUQLQJ�VW\OHV�JHQHUDOO\��WKH\�DUH�YLVXDO�OHDUQLQJ�
VW\OH��DXGLWRU\�OHDUQLQJ�VW\OH��DQG�NLQHVWKHWLF�OHDUQLQJ�VW\OH�

7KH� REMHFWLYHV� RI� WKLV� UHVHDUFK� DUH�� ���� WR� GHVFULEH� WKH�PDWKHPDWLFDO� OLWHUDF\�
VNLOOV� RI� VWXGHQWV� ZLWK� YLVXDO� OHDUQLQJ� VW\OHV� LQ� VROYLQJ� SUREOHPV� UHODWHG� WR� WKH�
3\WKDJRUHDQ� WKHRUHP�� ���� WR�GHVFULEH� WKH�PDWKHPDWLFDO� OLWHUDF\� VNLOOV�RI� VWXGHQWV�ZLWK�
DXGLWRU\�OHDUQLQJ�VW\OHV�LQ�VROYLQJ�SUREOHPV�UHODWHG�WR�WKH�3\WKDJRUHDQ�WKHRUHP��DQG�����
WR�GHVFULEH�WKH�PDWKHPDWLFDO�OLWHUDF\�VNLOOV�RI�VWXGHQWV�ZLWK�NLQHVWKHWLF�OHDUQLQJ�VW\OHV�LQ�
VROYLQJ�SUREOHPV�UHODWHG�WR�WKH�3\WKDJRUHDQ�WKHRUHP�

7KLV�UHVHDUFK�DGRSWV�D�TXDOLWDWLYH�DSSURDFK�ZLWK�D�FDVH�VWXG\�UHVHDUFK�GHVLJQ��
7KH�ORFDWLRQ�XVHG�IRU�WKLV�UHVHDUFK�LV�6031���6XPEHUJHPSRO�7XOXQJDJXQJ��7KH�UHVHDUFK�
VXEMHFWV�FRQVLVW�RI���VWXGHQWV�ZLWK�YLVXDO�OHDUQLQJ�VW\OHV����VWXGHQWV�ZLWK�DXGLWRU\�OHDUQLQJ�
VW\OHV��DQG���VWXGHQWV�ZLWK�NLQHVWKHWLF�OHDUQLQJ�VW\OHV��'DWD�FROOHFWLRQ�PHWKRGV�LQFOXGH�
REVHUYDWLRQ�� TXHVWLRQQDLUHV�� WHVWV�� LQWHUYLHZV�� DQG� GRFXPHQWDWLRQ�� 'DWD� DQDO\VLV�
WHFKQLTXHV� XVHG� DUH� GDWD� UHGXFWLRQ�� GDWD� SUHVHQWDWLRQ�� DQG� FRQFOXVLRQ� GUDZLQJ�� 'DWD�
YDOLGLW\�LV�FKHFNHG�WKURXJK�REVHUYHU�SHUVLVWHQFH�DQG�GDWD�VRXUFH�WULDQJXODWLRQ�

7KH�UHVXOWV�RI�WKLV�UHVHDUFK�DUH�DV�IROORZV�����7KH�PDWKHPDWLFDO�OLWHUDF\�VNLOOV�RI�
VWXGHQWV� ZLWK� YLVXDO� OHDUQLQJ� VW\OHV� LQ� VROYLQJ� SUREOHPV� UHODWHG� WR� WKH� 3\WKDJRUHDQ�
WKHRUHP�DUH�LQ�WKH�SURFHVVHV�RI�IRUPXODWH��HPSOR\��DQG�LQWHUSUHWH�����7KH�PDWKHPDWLFDO�
OLWHUDF\�VNLOOV�RI�VWXGHQWV�ZLWK�DXGLWRU\�OHDUQLQJ�VW\OHV�LQ�VROYLQJ�SUREOHPV�UHODWHG�WR�WKH�
3\WKDJRUHDQ�WKHRUHP�DUH�LQ�WKH�SURFHVVHV�RI�IRUPXODWH�DQG�HPSOR\�����7KH�PDWKHPDWLFDO�
OLWHUDF\�VNLOOV�RI�VWXGHQWV�ZLWK�NLQHVWKHWLF�OHDUQLQJ�VW\OHV�LQ�VROYLQJ�SUREOHPV�UHODWHG�WR�
WKH�3\WKDJRUHDQ�WKHRUHP�DUH�LQ�WKH�SURFHVVHV�RI�IRUPXODWH�DQG�HPSOR\�

,Q�WKLV�VWXG\��WKHUH�DUH�VHYHUDO�DVSHFWV�WKDW�KDYH�QRW�EHHQ�IXOO\�DQDO\]HG��QDPHO\�
UHJDUGLQJ�VWXGHQWV�ZKR�KDYH�PRUH�WKDQ�RQH�OHDUQLQJ�VW\OH��7KHUHIRUH��LW�LV�UHFRPPHQGHG�
WKDW�IXWXUH�UHVHDUFKHUV�FRQGXFW�IXUWKHU�DQDO\VLV�RQ�DVSHFWV�WKDW�KDYH�QRW�EHHQ�H[SORUHG�LQ�
WKLV� VWXG\�� $GGLWLRQDO� DQDO\VLV� FDQ� SURYLGH� D� PRUH� FRPSUHKHQVLYH� LQVLJKW� LQWR� WKH�
SKHQRPHQD�XQGHU�LQYHVWLJDWLRQ�DQG�RSHQ�XS�RSSRUWXQLWLHV�IRU�VLJQLILFDQW�QHZ�GLVFRYHULHV�
LQ�WKLV�ILHOG�
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ϔϟί�ˬΔϴϔτϟϰ�˻˹˻˽Δϓήόϣ�ϰϠϋ�Ώϼτϟ΍�ΓέΪϗ��ΔΑΎΘϜϟ΍ϭ�Γ˯΍ήϘϟ΍ϼϜθϣ�ϞΣ�ϲϓ�ΔϴοΎϳήϟ΍Ε

� ϲϓ� ϢϠόΘϟ΍� ΏϮϠγ΃� ΚϴΣ� Ϧϣ� αέϮϏΎΜϴϓ� Δϳήψϧϟ΍ΔγέΪϤ�ΔϴϧΎΜϟ΍� ΔϴϣϮϜΤϟ΍� ΔτγϮΘϤϟ΍
� �ΞϧϮΟ΃� ΞϧϮϟϮΗ� ϝϮΒϤϴΟήΒϣϮγ΍ϲϤϠόϟ΍�ΚΤΒϟ� ˬβϳέΪΗ� ϢδϗΑήΘϟ΍� ΔϴϠϛ� ˬΕΎϴοΎϳήϟ΍�Δϴ

ϡϮϠόϟ΍ϭΔϴϤϴϠόΘϟ΍��ΔϴϣϮϜΤϟ΍� ΔϴϣϼγϹ΍� ΞϧϮΟ΃� ΞϧϮϟϮΗ� ௌ� ΔϤΣέ� ϲϠϋ� Ϊϴδϟ΍� ΔόϣΎΟ� ˬ
ϓήθϤϟ΍Δ�ΓέϮΘϛΪϟ΍�ϡ΃�ήϴΘδΟΎϤϟ΍�ˬΔϳϮΑήΘϟ΍�ΔϤϟΎόϟ΍�ˬΔΤϟΎλ

ϰϠϋ�ΓέΪϘϟ΍ΔϓήόϣϠόΘϟ΍�ϑ΍Ϊϫ΃�ϖϴϘΤΗ�ϢϋΪΗ�ϲΘϟ΍�ΓέΪϘϟ΍�ϲϫ�ΔϴοΎϳήϟ΍�ΔΑΎΘϜϟ΍ϭ�Γ˯΍ήϘϟ΍ϴ��Ϣ
ϰϠϋ�ΓέΪϘϟ΍Δϓήόϣ�ήϴδϔΗϭ�ϡ΍ΪΨΘγ΍ϭ�ΔϏΎϴλ�ϰϠϋ�Ωήϔϟ΍�ΓέΪϗ�ϲϫ�ΔϴοΎϳήϟ΍�ΔΑΎΘϜϟ΍ϭ�Γ˯΍ήϘϟ΍

˵ϳ �ΔϔϠΘΨϣ ΕΎϗΎϴγ ϲϓ ΕΎϴοΎϳήϟ΍Ε΍έΎϬϤϟ�ξϔΨϨϤϟ΍�ϯϮΘδϤϟ΍�ήΛ΄ΘΔϓήόϣϟ΍ϭ� Γ˯΍ήϘϟ΍�ΔΑΎΘϜ
ΪόΑ�Ώϼτϟ΍�ϯΪϟ�ΔϴοΎϳήϟ΍�ΔϘϳήρ�Ϯϫ�ϢϠόΘϟ΍�ΏϮϠγ΃��ϢϠόΘϟ΍�ΏϮϠγ΃�Ϯϫ�ΎϫΪΣ΃�ˬϞϣ΍Ϯϋ�ΓϨΘϣΔϘγΎ

ΕϼϜθϤϟ΍�ϞΣϭ�ήϴϜϔΘϟ΍ϭ�ήϛάΘϟ΍�Δϴϔϴϛϭ�ˬΕΎϣϮϠόϤϟ΍�ϭ΃�Ε΍ΰϔΤϤϟ΍�ΐϟΎτϟ΍�ΎϬΑ�ςϘΘϠϳ��ΏϮϠγ΃�Ύϣ΃
�ϢϠόΘϟ΍�ΏϮϠγ΃�ˬϱήμΒϟ΍�ϢϠόΘϟ΍�ΏϮϠγ΃�ϮϬϓ�ϡΎϋ�ϞϜθΑ�ϢϠόΘϟ΍ϲόϤδϟ΍�ϭ�ˬϠόΘϟ΍�ΏϮϠγ΃ϲϛήΤϟ΍�Ϣ�

�� �ϲϫ�ΚΤΒϟ΍� ΍άϫ�ϑ΍Ϊϫ΃˺� �ϟέΪϗ�ϒλϮΓ�ΏϼτϠϟ� ΔϴοΎϳήϟ΍� ΔΑΎΘϜϟ΍ϭ� Γ˯΍ήϘϟ΍� Δϓήόϣ
Α� �αέϮϏΎΜϴϓ Δϳήψϧ ϰϠϋ ˱˯ ΎϨΑ ΕϼϜθϤϟ΍ ϞΣ ϲϓ ϱήμΒϟ΍ ϢϠόΘϟ΍ ΏϮϠγ΄˻έΪϗ�ϒλϮϟ��Γ

Ύϳήϟ΍�ΔΑΎΘϜϟ΍ϭ�Γ˯΍ήϘϟ΍�Δϓήόϣ�Δϴο�ΏϼτϠϟΑϰϠϋ ˱˯ ΎϨΑ ΕϼϜθϤϟ΍ ϞΣ ϲϓ ϲόϤδϟ΍ ϢϠόΘϟ΍ ΏϮϠγ΄
���αέϮϏΎΜϴϓ�Δϳήψϧ˼��ϟέΪϗ�ϒλϮΓ�Γ˯΍ήϘϟ΍�Δϓήόϣ�ΏϼτϠϟ�ΔϴοΎϳήϟ΍�ΔΑΎΘϜϟ΍ϭΑΘϟ΍�ΏϮϠγ΄�ϢϠό

αέϮϏΎΜϴϓ Δϳήψϧ ϰϠϋ ˱˯ ΎϨΑ ΕϼϜθϤϟ΍ ϞΣ ϲϓ ϲϛήΤϟ΍�
�ΚΤΒϟ΍�΍άϫ�ϡΪΨΘδϳ˱ϼΧΪϣϔϴϛΎ˱ϴΑωϮϨΚΤΑ�ΚΤΒϟ΍�΍άϫ�ϲϓ�ϡΪΨΘδϤϟ΍�ϊϗϮϤϟ΍��ΔϟΎΤϟ΍�Δγ΍έΩ

Ϯϫϟ΍ΔγέΪϤ�ΔϴϧΎΜϟ΍�ΔϴϣϮϜΤϟ΍�ΔτγϮΘϤϟ΍ΞϧϮΟ΃�ΞϧϮϟϮΗ�ϝϮΒϤϴΟήΒϣϮγ��ΕΎϋϮοϮϣ�ΖϧϮϜΗ�΍άϫ
ΚΤΒϟ΍�ΏϮϠγ΄Α�ϦϴΒϟΎρϭ�ˬϲόϤδϟ΍�ϢϠόΘϟ΍�ΏϮϠγ΄Α�ϦϴΒϟΎρϭ�ˬϱήμΒϟ΍�ϢϠόΘϟ΍�ΏϮϠγ΄Α�ϦϴΒϟΎρ�Ϧϣ

ήρ�ϡΪΨΘδΗ��ϲϛήΤϟ΍�ϢϠόΘϟ΍ϳϘΔ�ΕϼΑΎϘϤϟ΍ϭ�Ε΍έΎΒΘΧϻ΍ϭ�ΕΎϧΎϴΒΘγϻ΍ϭ�ΔψΣϼϤϟ΍�ΕΎϧΎϴΒϟ΍�ϊϤΟ
�ιϼΨΘγ΍ϭ�ΕΎϧΎϴΒϟ΍�νήϋϭ�ΕΎϧΎϴΒϟ΍�ϞϴϠϘΗ�ϲϫ�ΔϣΪΨΘδϤϟ΍�ΕΎϧΎϴΒϟ΍�ϞϴϠΤΗ�ΕΎϴϨϘΗ��ϖ΋ΎΛϮϟ΍ϭ

��Ξ΋ΎΘϨϟ΍�ϝϼΧ�Ϧϣ�ΕΎϧΎϴΒϟ΍�ΔΤλ�Ϧϣ�ϖϘΤΘϟ΍�ϢΘϳΓήΑΎΜϣΕΎϧΎϴΒϟ΍�έΩΎμϣ�ΚϴϠΜΗϭ�ΐϗ΍ήϤϟ΍�
� �ΚΤΒϟ΍� ΍άϫ�Ξ΋ΎΘϧ˺έΪϗ�ϥ·��ΓΔϓήόϣΔΑΎΘϜϟ΍ϭ�Γ˯΍ήϘϟ΍�Ώϼτϟ΍�ϯΪϟ�ΔϴοΎϳήϟ΍Α�ΏϮϠγ΄
� ϞΣ� ϲϓ� ϱήμΒϟ΍� ϢϠόΘϟ΍ΕϼϜθϣϴϠϤϋ� ϲϓ� ϲϫ� αέϮϏΎΜϴϓ� ΔϳήψϧΔ�ϒϴυϮΘϟ΍ϭ� ΔϏΎϴμϟ΍

��ήϴδϔΘϟ΍ϭ˻έΪϗ�ϥ·��ΓΔϓήόϣΓ˯΍ήϘϟ΍ΔΑΎΘϜϟ΍ϭ�Ώϼτϟ΍�ϯΪϟ�ΔϴοΎϳήϟ΍ΑϲόϤδϟ΍�ϢϠόΘϟ΍�ΏϮϠγ΄
�ϞΣ�ϲϓΕϼϜθϣ��ϒϴυϮΘϟ΍ϭ�ΔϏΎϴμϟ΍�ΔϴϠϤϋ�ϲϓ�ϲϫ�αέϮϏΎΜϴϓ�Δϳήψϧ˼έΪϗ�ϥ·��ΓΔϓήόϣ

ΔΑΎΘϜϟ΍ϭ� Γ˯΍ήϘϟ΍� Ώϼτϟ΍� ϯΪϟ� ΔϴοΎϳήϟ΍Α� ϞΣ� ϲϓ� ϲϛήΤϟ΍� ϢϠόΘϟ΍� ΏϮϠγ΄ΕϼϜθϣήψϧ�Δϳ
ϒϴυϮΘϟ΍ϭ�ΔϏΎϴμϟ΍�ΔϴϠϤϋ�ϲϓ�ϲϫ�αέϮϏΎΜϴϓ�

Δγ΍έΪϟ΍�ϩάϫ�ϲϓ�Ϧϳάϟ΍�ΏϼτϟΎΑ�ϖϠόΘΗ�ϲϫϭ�ˬϞϣΎϜϟΎΑ�ΎϬϠϴϠΤΗ�ϢΘϳ�Ϣϟ�ΐϧ΍ϮΟ�ΓΪϋ�ϙΎϨϫ�ˬ
Ύ˱ϴϓΎο· ϼ˱ϴϠΤΗ ϥϮϴϠΒϘΘδϤϟ΍ ϥϮΜΣΎΒϟ΍ ϱήΠ˵ϳ ϥ΄Α ϰλϮ˵ϳ ˬ΍άϟ �ΪΣ΍ϭ ϢϠόΗ ςϤϧ Ϧϣ ήΜϛ΃ ϥϮϜϠΘϤϳ
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