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��� /DWDU�%HODNDQJ

3URPRVL� DGDODK� VHEXDK� NHJLDWDQ� \DQJ� GLODNXNDQ� XQWXN� PHQMXDO� DWDX�

PHPDVDUNDQ� VXDWX� SURGXN� DWDX� MDVD� \DQJ� GLWXMXNDQ� NHSDGD� PDV\DUDNDW� GHQJDQ�

WXMXDQ�DJDU�SURGXN�DWDX�MDVD�WHUVHEXW�ELVD�OHELK�GLNHQDO�ROHK�PDV\DUDNDW�VHUWD�GDSDW�

PHPSHQJDUXKL� PDV\DUDNDW� DJDU� WHUWDULN� GDQ� EHUPLQDW� XQWXN� PHPEHOL� DWDX�

PHQJJXQDNDQ�SURGXN�DWDX�MDVD�\DQJ�GLSURPRVLNDQ��6HSXWDU�3HQJHWDKXDQ��������

'L�GDODP�LQVWLWXVL�SHUJXUXDQ�WLQJJL��XQLYHUVLWDV��NHJLDWDQ�SURPRVL�PHUXSDNDQ�

VXDWX�NHJLDWDQ�\DQJ�VDQJDW�GLSHUOXNDQ�XQWXN�PHPSHQJDUXKL�PDV\DUDNDW�NKXVXVQ\D�

EDJL�VLVZD�6HNRODK�0HQHQJDK�$WDV��60$��GDQ�6LVZD�0HQHQJDK�.HMXUXDQ��60.��

\DQJ�DNDQ�OXOXV�DJDU�WHUWDULN�GDQ�EHUPLQDW��VHUWD�PH\DNLQNDQ�VLVZD�XQWXN�PDVXN�

GDQ�PHQGDIWDUNDQ�GLUL�SDGD�LQVWLWXVL�SHUJXUXDQ�WLQJJL��6DODK�VDWXQ\D�\DLWX�NHJLDWDQ�

SURPRVL�\DQJ�GLODNXNDQ�ROHK� LQVWLWXVL�8QLYHUVLWDV�0XOWLPHGLD�1XVDQWDUD�GHQJDQ�

LVWLODK�PDUNHWLQJ�GDODP�DFDUD�&DPSXV�9LVLW��

8QLYHUVLWDV� 0XOWLPHGLD� 1XVDQWDUD� PHUXSDNDQ� VHEXDK� LQVWLWXVL� SHUJXUXDQ�

WLQJJL��XQLYHUVLWDV��\DQJ�GLGLULNDQ�ROHK�.RPSDV *UDPHGLD�SDGD����1RYHPEHU������

GHQJDQ�WHNQRORJL�LQIRUPDVL�GDQ�NRPXQLNDVL�VHEDJDL�GDVDU�GDUL�VHWLDS�SURVHV�EHODMDU�

PHQJDMDU�SDGD�VHWLDS�PDWD�NXOLDK�\DQJ�VHGDQJ�GLMDODQNDQ�

&DPSXV� 9LVLW PHUXSDNDQ� NHJLDWDQ� \DQJ� GLODNXNDQ� XQWXN�PHPSURPRVLNDQ�

8QLYHUVLWDV�0XOWLPHGLD�1XVDQWDUD�\DQJ�GLODNVDQDNDQ�GHQJDQ�WXMXDQ�XQWXN�PHQDULN�

VLVZD� 60$� PDXSXQ� 60.� XQWXN� PHQGDIWDUNDQ� GLULQ\D� NH� GDODP� 8QLYHUVLWDV�

0XOWLPHGLD� 1XVDQWDUD�� 7LP� PDUNHWLQJ EHNHUMD� VDPD� DQWDU� VHNRODK� GHQJDQ�
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PHODNXNDQ�PHWRGH�EHODMDU�\DQJ�GLODNVDQDNDQ�GL�NDPSXV��6HODLQ�EHODMDU��DJDU�OHELK�

PHQDULN�PDUNHWLQJ�MXJD�PHPEHULNDQ�ZRUNVKRS GHQJDQ�FDUD�PHPEHULNDQ�SHOXDQJ�

EDJL� VLVZD� XQWXN� PHQFRED� SHPEHODMDUDQ� GHQJDQ� PDWHUL� NXOLDK� DJDU� VLVZD� ELVD�

PHUDVDNDQ� DSD� \DQJ� GLUDVDNDQ� SDGD� VDDW� EHUDGD� GL� 8QLYHUVLWDV� 0XOWLPHGLD�

1XVDQWDUD�� 3DGD� VDDW� NHJLDWDQ� &DPSXV� 9LVLW�� DSD� \DQJ� GLPLOLNL� NDPSXV� DNDQ��

GLNHOXDUNDQ�VHPXD�DJDU�PHPEHULNDQ�NHVDQ�PHQDULN�NHSDGD�VLVZD��&DPSXV�9LVLW�

VHQGLUL�GLODNVDQDNDQ�SHUWDPD�NDOL�SDGD�WDKXQ������GL�3OD]D�6XPPDUHFRQ�GHQJDQ�

UXDQJ�OLQJNXS�\DQJ�NHFLO��$FDUD�&DPSXV 9LVLW PHOLEDWNDQ�DQJJRWD�GHQJDQ�MXPODK�

NXUDQJ�OHELK����DQJJRWD�

6HEDJDL�EDJLDQ�GDUL�VDODK�VDWX�VWUDWHJL�SHPDVDUDQ��SURPRVL�PHUXSDNDQ�XQVXU�

\DQJ�VDQJDW�SHQWLQJ�XQWXN�PHPSHQJDUXKL�VLVZD�DJDU�WHUWDULN�GDQ�EHUPLQDW�XQWXN�

PHQGDIWDUNDQ�GLUL�SDGD�LQVWLWXVL�SHUJXUXDQ�WLQJJL��3HQJDUXK�GDUL�NHJLDWDQ�SURPRVL�

MLND�WLGDN�PHQDULN�DWDX�WLGDN�PHQMXDO�DGDODK�EHVDU�NHPXQJNLQDQ�XQWXN�NHKLODQJDQ�

SHPLQDW�VHUWD�EHUNXUDQJQ\D�SHQGDIWDU�SDGD�LQVWLUXVL�SHUJXUXDQ�WLQJJL��%DQ\DN�FDUD�

XQWXN�PHQDULN�SHPLQDW�DJDU�WHUWDULN��VDODK�VDWXQ\D GHQJDQ�PHPDQIDDWNDQ�WHNQRORJL�

VHEDJDL�XPSDQ�XQWXN�PHQDULN�SHPLQDW�

7HNQRORJL� \DQJ� VDQJDW� EHUNHPEDQJ� SHVDW� VDDW� LQL� \DLWX� SHQJJXQDDQ�

DXJPHQWHG�UHDOLW\ �$5��DWDX�UHDOLWDV�WHUWDPEDK��$XJPHQWHG�UHDOLW\�DGDODK�ELGDQJ�

SHQHOLWLDQ� NRPSXWHU� \DQJ� PHPDVXNNDQ� GDWD� NRPSXWHU� JUDILV� EHQGD� PD\D� GXD�

GLPHQVL� ��'�� GDQ� DWDXSXQ� WLJD� GLPHQVL� ��'�� NH� GDODP� GXQLD� Q\DWD� VHUWD�

PHPSUR\HNVLNDQ� EHQGD�EHQGD� PD\D� WHUVHEXW� GDODP� ZDNWX� Q\DWD �$UFKLODQWLV��

������

7HNQRORJL�$5�VHGDQJ�EHUNHPEDQJ�SHVDW�VHEDE�PHPEHULNDQ�SHQJDODPDQ�EDUX�

GDODP�SHQ\DPSDLDQ�LQIRUPDVL��7HNQRORJL�$5�MXJD�GDSDW�GHQJDQ�PXGDK�GLJXQDNDQ�
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GDQ�GLGDSDWNDQ�SDGD�JDZDL��.DUHQD�NHPXGDKDQ�GDODP�SHQJJXQDDQ�VHUWD�PHPLOLNL�

QLODL�NHWHUWDULNDQ�\DQJ�WLQJJL��PDND�GDUL�LWX�$5�VDDW�LQL�VHGDQJ�EHUNHPEDQJ�GHQJDQ�

VDQJDW�SHVDW��

3HQHOLWLDQ�$5� VDDW�LQL�VHGDQJ�EHUNHPEDQJ�GHQJDQ�SHVDW�VHKLQJJD�PHPEXDW�

WHNQRORJL�$5�EDQ\DN�GLFDUL��3DUD�SHQHOLWL�MXJD�PHPDQIDDWNDQ�ELGDQJ�$5�VHEDJDL�

VDODK� VDWX� FDUD� EDUX� XQWXN�PHQMDGL�PHGLD� SURPRVL�� +DO� LQL� WHUMDGL� GLNDUHQDNDQ�

SHQJJXQDDQ� $5 PDVLK� VDQJDW� DZDP� GDQ VDQJDW� PHQDULN� VHUWD� PHPXGDKNDQ�

SHQJJXQDQ\D�GDODP�PHQJHUMDNDQ�VHVXDWX�KDO��6HSHUWL�FRQWRKQ\D�PHOLKDW�UDQFDQJDQ�

PRGHO� PDNHW� NDPSXV SDGD� DFDUD� PDUNHWLQJ� VDDW� PHPSURPRVLNDQ� NDPSXV��

6HKLQJJD� GHQJDQ� DGDQ\D� SHQHUDSDQ� ELGDQJ� $5� MXJD� VHEDJDL� VDODK� VDWX� VDUDQD�

PHGLD�SURPRVL�GHQJDQ�PHPEDQJXQ�VHEXDK�DSOLNDVL� VHEDJDL�PHGLD�SURPRVL DJDU�

PHQDULN� SHPLQDW� VLVZD� 'HQJDQ� WHUWDULNQ\D� SDUD� SHPLQDW� DWDV� DSOLNDVL� GHQJDQ�

PHQJJXQDNDQ�WHNQRORJL�$5� LQL�ELVD�PHPLFX�SHOXDQJ�SDUD�SHQJJXQD�DSOLNDVL�XQWXN�

PHQGDIWDU�SDGD�VHEXD�LQVWLWXVL��'DODP�ELGDQJ�SURPRVL�LQL��SHQHUDSDQ�$5�\DQJ�ELVD�

GLLPSOHPHQWDVLNDQ� DGDODK� GHQJDQ� PHPEXDW� PDNHW� ODOX� PHZXMXGNDQQ\D� GDODP�

EHQWXN�$5�

0DNHW�DGDODK�EHQWXN�WLUXDQ�GDODP��'�GHQJDQ�VNDOD�\DQJ�NHFLO��0DNHW�ELDVD�

WHUEXDW�GDUL�ND\X��NHUWDV��GDQ�ODLQ�VHEDJDLQ\D��.DUHQD�PDNHW�VDDW�LQL�VHULQJ�GLEXDW�

GDODP�VNDOD�NHFLO�VHKLQJJD�GDODP�DVSHN�NHLQGDKDQ�WHUNDGDQJ�WLGDN�VHVXDL�DQWDUD�

PDNHW� GHQJDQ� EHQWXN� DVOLQ\D�� VHKLQJJD�PHQ\XOLWNDQ� SHQJXQMXQJ� XQWXN� PHOLKDW

PDNHW VHFDUD�GHWDLO��0DND�GDUL� LWX�GHQJDQ�DGDQ\D�DSOLNDVL� LQL�� GLKDUDSNDQ�GDSDW�

PHPXGDKNDQ� VHUWD�PHQLQJNDWNDQ� UDVD�NHWHUWDULNDQ�SHQJXQMXQJ� VDDW� GDODP�DFDUD�

0DUNHWLQJ�GDODP�PHOLKDW�PDNHW�VHFDUD�DXJPHQWHG�UHDOLW\��VHKLQJJD�GDSDW�PHOLKDW�

PDNHW VHFDUD�GHWDLO�
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��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU�EHODNDQJ�\DQJ� WHODK�GLXUDLNDQ�GL� DWDV��PDND�GLUXPXVNDQ�

SHUPDVDODKDQ�GLDQWDUDQ\D�VHEDJDL�EHULNXW�

�� %DJDLPDQD�FDUD�PHUDQFDQJ��PHPEDQJXQ��GDQ�PHQDPSLONDQ�REMHN�PDNHW�

SHUPRGHODQ��' \DQJ�WHODK�GLEXDW�NH�GDODP�EHQWXN�DXJPHQWHG�UHDOLW\"

�� $SDNDK� WHNQRORJL� DXJPHQWHG� UHDOLW\ EHUEDVLV $QGURLG� VHEDJDL� PHGLD�

SURPRVL�PHPLOLNL�WLQJNDW�NHSXDVDQ�SHQJJXQD�\DQJ�WLQJJL"

��� %DWDVDQ�0DVDODK

$GDSXQ�EHEHUDSD�EDWDVDQ�PDVDODK�\DQJ�GLODNXNDQ�SDGD�SHQXOLVDQ�SURSRVDO�

VNULSVL� LQL�� VHKLQJJD� GDSDW�PHQJKLQGDUL� SHUVHSVL� \DQJ� EHUEHGD� VHUWD�PHQ\HPSLW�

DWDXSXQ�PHOXDVQ\D�WRSLN�SHUPDVDODKDQ�DGDODK�VHEDJDL�EHULNXW�

D� 3HQJJDEXQJDQ� REMHN� JUDILV� EHQGD� PD\D� �'� GLEXDW� GHQJDQ� DSOLNDVL�

%OHQGHU� XQWXN SHUPRGHODQ� �'� GHQJDQ� PHWRGH� DXJPHQWHG� UHDOLW\

PHQJJXQDNDQ�8QLW\ GDQ�9XIRULD�

E� 2EMHN� PDUNHU \DQJ� GDSDW� GLJXQDNDQ� KDQ\D� PDUNHU� GHQJDQ� ORJR�

8QLYHUVLWDV�0XOWLPHGLD�1XVDQWDUD� GHQJDQ� WXOLVDQ�801�EDLN� EHUZDUQD�

PDXSXQ�WLGDN�EHUZDUQD�

��� 7XMXDQ�3HQHOLWLDQ

7XMXDQ�\DQJ�LQJLQ�GLFDSDL�GDUL�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

D� 0HQJKDVLONDQ� VXDWX� DSOLNDVL GHQJDQ� PHQJJXQDNDQ� DSOLNDVL� 8QLW\ GDQ�

OLEUDU\�9XIRULD \DQJ� GDSDW� PHQDPSLONDQ� UDQFDQJDQ� EHQWXN� �'�PRGHO�
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PDNHW�JHGXQJ�8QLYHUVLWDV�0XOWLPHGLD�1XVDQWDUD PHQJJXQDNDQ�WHNQRORJL�

DXJPHQWHG�UHDOLW\�

E� 0HQJXNXU� WLQJNDW� NHSXDVDQ� SHQJJXQD� GDUL� DSOLNDVL� PHGLD� SURPRVL�

EHUEDVLV� $QGURLG� GHQJDQ� PHQJJXQDNDQ� WHNQRORJL� DXJPHQWHG� UHDOLW\�

GHQJDQ�PHQJJXQDNDQ�VNDOD�/LNHUW�VHEDJDL�PHWRGH�SHQJXMLDQQ\D�

��� 0DQIDDW�3HQHOLWLDQ

0DQIDDW� \DQJ� GLKDUDSNDQ� GDUL� SHQXOLVDQ� SHQHOLWLDQ� LQL� DQWDUD� ODLQ� DGDODK

VHEDJDL�EHULNXW�

�� 6HEDJDL�PHGLD�SURPRVL�WLP�PDUNHWLQJ 8QLYHUVLWDV�0XOWLPHGLD�1XVDQWDUD�

VHUWD�PHPEDQWX�PHPSURPRVLNDQ�NDPSXVQ\D�

�� 0HPXGDKNDQ� VHUWD� PHQLQJNDWNDQ� UDVD� NHWHUWDULNDQ� SHQJXQMXQJ� GDODP�

PHOLKDW�PDNHW� VHFDUD�DXJPHQWHG� UHDOLW\�� VHKLQJJD�GDSDW�PHOLKDW�PDNHW�

JHGXQJ�8QLYHUVLWDV�0XOWLPHGLD�1XVDQWDUD VHFDUD�DXJPHQWHG�UHDOLW\�

�� 0HOLKDW� PDNHW� JHGXQJ� 8QLYHUVLWDV� 0XOWLPHGLD� 1XVDQWDUD� EHVHUWD�

LQIRUPDVLQ\D�GDODP�EHQWXN�REMHN��' PHQJJXQDNDQ�WHNQRORJL�DXJPHQWHG�

UHDOLW\�

��� 6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND�SHQXOLVDQ�SHQHOLWLDQ�LQL \DQJ�GLJXQDNDQ�GDODP�SHQ\DMLDQ�

ODSRUDQ�VNULSVL�LQL�DGDODK�VHEDJDL�EHULNXW�
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�� %DE�,�3HQGDKXOXDQ

3DGD�EDE�LQL�EHULVLNDQ�ODWDU�EHODNDQJ�PDVDODK��UXPXVDQ�PDVDODK��EDWDVDQ�

PDVDODK��WXMXDQ�SHQHOLWLDQ��PDQIDDW�SHQHOLWLDQ��GDQ�VLVWHPDWLND�SHQXOLVDQ�

\DQJ�GLODNXNDQ�GDODP�ODSRUDQ�SHQHOLWLDQ�LQL�

�� %DE�,,�/DQGDVDQ�7HRUL

3DGD� EDE� LQL� EHULVLNDQ� WHRUL�WHRUL� \DQJ� GLJXQDNDQ� ROHK� SHQHOLWL� GDODP�

PHODNXNDQ� SHQHOLWLDQ�� /DQGDVDQ� WHRUL� WHUPDVXN� KDO�KDO� GDQ� LQIRUPDVL�

PHQJHQDL�DXJPHQWHG�UHDOLW\� 8QLW\� 9XIRULD� %OHQGHU� /LNHUW�6FDOH��GDQ�

7HFKQORJ\�$FFHSWDQFH�0RGHO�

�� %DE�,,,�0HWRGRORJL�3HQHOLWLDQ�GDQ�3HUDQFDQJDQ�$SOLNDVL

3DGD� EDE� LQL� EHULVLNDQ� PHWRGRORJL� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� GDQ�

SHUDQFDQJDQ�VLVWHP�GDUL�DSOLNDVL�\DQJ�GLKDVLONDQ��\DLWX�WHUGLUL�GDUL�VWXGL�

OLWHUDWXU�� DQDOLVLV� VXUYHL�� NRQVXOWDVL�� SHUDQFDQJDQ� PRGHO�� SHQJXMLDQ�

VLVWHP��HYDOXDVL�VLVWHP��GDQ�SHQXOLVDQ�ODSRUDQ�

�� %DE�,9�,PSOHPHQWDVL�GDQ�$QDOLVLV

3DGD�EDE� LQL�EHULVLNDQ� LPSOHPHQWDVL�GDUL�VLVWHP�\DQJ�VXGDK�GLUDQFDQJ�

GDQ�KDVLO�GDUL�XML�FRED�DSOLNDVL�

�� %DE�9�6LPSXODQ�GDQ�6DUDQ

3DGD� EDE� LQL� EHULVLNDQ� VLPSXODQ� GDQ� KDVLO� SHQHOLWLDQ� \DQJ� GLODNXNDQ�

EHUGDVDUNDQ�WXMXDQ�\DQJ�DGD�GDQ�VDUDQ�XQWXN�SHQJHPEDQJDQ�OHELK�ODQMXW�

GDUL�SHQHOLWLDQ�LQL�


