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��� /DWDU�%HODNDQJ

6DPSDK�PHUXSDNDQ�VDODK�VDWX�KDVLO�VLVD�NHJLDWDQ�PDQXVLD�DWDX�SURVHV�DODP�\DQJ�

EHUEHQWXN� SDGDW� DWDX� VHPL� SDGDW EHUVLIDW� RUJDQLN� \DQJ� GDSDW� WHUXUDL� ROHK� DODP� GDQ�

DQRUJDQLN� \DQJ� WLGDN� GDSDW� WHUXUDL� ROHK� DODP� VHKLQJJD� KDUXV� PHOHZDWL� SURVHV�

SHQJRODKDQ� PHQXUXW 8QGDQJ�XQGDQJ� 5HSXEOLN� ,QGRQHVLD� 1RPRU� ��� 7DKXQ� ������

3HQJHUWLDQ� VDPSDK� PHQXUXW� 61,� ������������ DGDODK� OLPEDK� \DQJ� EHUVLIDW� SDGDW�

WHUGLUL�GDUL�EDKDQ�RUJDQLN�GDQ�EDKDQ�DQRUJDQLN�\DQJ�GLDQJJDS�WLGDN�EHUQLODL�GDQ�WLGDN�

EHUJXQD� VHKLQJJD� PHPEDKD\DNDQ� OLQJNXQJDQ� GDQ� KDUXV� GLNHOROD� DJDU� WHWDS� UDPDK

OLQJNXQJDQ� VHUWD PHOLQGXQJL� LQYHVWDVL� SHPEDQJXQDQ�� 0HQXUXW� 3HUDWXUDQ� *XEHUQXU�

3URYLQVL�-DZD�%DUDW�1RPRU����7DKXQ������PHQ\HEXWNDQ�EDKZD�VDPSDK�UXPDK�WDQJJD�

GDQ� VHMHQLVQ\D� \DQJ� EHUDVDO� GDUL� NDZDVDQ� NRPHUVLDO�� NDZDVDQ� LQGXVWUL�� NDZDVDQ�

NKXVXV��IDVLOLWDV�VRVLDO��IDVLOLWDV�XPXP�GDQ�IDVLOLWDV�ODLQQ\D�

.HKLGXSDQ�SHQGXGXN�PRGHUQ�\DQJ�EHUVLIDW�NRQVXPWLI��GDSDW�PHPSHQJDUXKL�GDQ�

PHPSHUFHSDW�GDODP�PHPSURGXNVL�VDPSDK�OHELK�EDQ\DN���6LODODKL�������� .RWD�%HNDVL�

PHUXSDNDQ� NRWD EHVDU�� VHPXD� NHJLDWDQ� GDQ DNWLYLWDV� SHQGXGXN� .RWD� %HNDVL� SDVWL�

PHQJKDVLONDQ� OLPEDK� GDQ� VDPSDK�� 0HQXUXW� GDWD� GDUL %DGDQ� 3XVDW� 6WDWLVWLN� .RWD�

%HNDVL ������ MXPODK� VDPSDK� EHUGDVDUNDQ� WRQDVH� GDQ� YROXPH� \DQJ�PDVXN�PHODOXL�

7HPSDW� 3HPURVHVDQ� $NKLU� �73$�� .HOXUDKDQ� 6XPXU� %DWX .RWD� %HNDVL� GDSDW�

PHPSURGXNVL� VDPSDK� VHEDQ\DN� ���� 7RQ�+DUL�� $QJND� LQL� PHQDPEDK� VHLULQJ�

EHUWXPEXKQ\D� SHQGXGXN� VHWLDS� WDKXQQ\D�� 6XPEHU VDPSDK� GLGDSDWNDQ� GDUL� VDPSDK�

SHUXPDKDQ�GDQ�VHMHQLV�SHUXPDKDQ�VHSHUWL�KRWHO�� WRNR�VZDOD\DQ��SXVDW�SHUEHODQMDDQ��

UHVWRUDQ�GDQ�SDVDU�WUDGLVLRQDO�

3DVDU� WUDGLVLRQDO� 7DQDK� 0HUDK� .RWD� %HNDVL� MXJD� PHUXSDNDQ� VDODK� VDWX�

SHQ\XPEDQJ� GDQ� SHQJKDVLO� VDPSDK� \DQJ� EHUSHUDQ� GDODP� PHQJKDVLONDQ� VDPSDK��

6DPSDK�SDVDU�WUDGLVLRQDO�7DQDK�0HUDK�VHGLNLW�EHUEHGD�GHQJDQ�VDPSDK�UXPDK�WDQJJD�

DWDX� SHUXPDKDQ� SDGD� XPXPQ\D�� NRPSRVLVL� VDPSDK� SDVDU� WUDGLVLRQDO� OHELK� EDQ\DN�
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VDPSDK� RUJDQLN� VHSHUWL� VDPSDK� VD\XU� GDQ� VDPSDK� EXDK� VHGDQJNDQ� XQWXN� VDPSDK�

DQRUJDQLN�VHSHUWL�SODVWLN MXPODKQ\D�OHELK�VHGLNLW��

%HUGDVDUNDQ� SHQJDPDWDQ� VHFDUD� ODQJVXQJ� NHJLDWDQ� GL� SDVDU� WUDGLVLRQDO� 7DQDK�

0HUDK� .RWD� %HNDVL EHOXP� PHQJHOROD� VDPSDK� GHQJDQ� EDLN�� SHGDJDQJ PHPEXDQJ�

VDPSDK�NH�ODKDQ�WHUEXND GDQ�GL�SLQJJLU�MDODQ�UD\D��6LVWHP�SHZDGDKDQ��SHQJXPSXODQ�

GDQ�SHQJDQJNXWDQ�VDPSDK�GL�SDVDU�WUDGLVLRQDO�7DQDK�0HUDK�.RWD�%HNDVL�WLGDN�EHUMDODQ�

GHQJDQ�EDLN� VHKLQJJD�PHPEXDW� WLPEXODQ�VDPSDK�EDQ\DN�GLWHPXNDQ�GLVHNLWDU� ODSDN�

SHGDJDQJ� SDVDU�� .RQGLVL� VDPSDK� \DQJ� PHQXPSXN� GDQ� WHUXV� PHQHQHUXV� GLODNXNDQ�

VHSHUWL� LQL� GDSDW� PHQLPEXONDQ� PDVDODK� EHVDU� EDJL� OLQJNXQJDQ� GDQ� GDPSDN�

GLVHNLWDUQ\D��VDPSDK�PHPEXWXKNDQ�SHQJHORODDQ�OHELK�ODQMXW�DJDU�WLGDN�PHQLPEXONDQ�

EHUEDJDL�PDFDP�SHQ\DNLW��JDQJJXDQ�OLQJNXQJDQ��WLPEXOQ\D�SHQFHPDUDQ�WDQDK�GDQ�DLU�

GLVHNLWDUQ\D� �/HVWDUL�HW�DO����������

%HUGDVDUNDQ�XUDLDQ�SHUPDVDODKDQ�WHUVHEXW��XSD\D�XQWXN�PHQDQJJXODQJL�PDVDODK�

VDPSDK�\DQJ�WHUMDGL�VDDW�LQL��PDND�GLUHQFDQDNDQ�JDPEDU�WHNQLV�736��5�EHUGDVDUNDQ�

MXPODK�WLPEXODQ GDQ�NRPSRVLVL�VDPSDK��3HQJHORODDQ�736��5�DNDQ�GLNKXVXVNDQ�XQWXN�

PHQJHOROD� VDPSDK� RUJDQLN� GDQ� DQRUJDQLN� \DQJ� GLKDVLONDQ� GDUL� SHGDJDQJ� SDVDU��

3ULQVLSQ\D� SHQJHORODDQ� VDPSDK� KDUXV� EHUDGD� GHNDW� GHQJDQ� VXPEHU� VDPSDK� DJDU

SHQJHORODDQ� EHUMDODQ� HILVLHQ� GDQ� HIHNWLI�� .RQVHS� �5� �5HGXFH�� 5HXVH� DQG 5HF\FOH��

PHUXSDNDQ� XSD\D� SHQGHNDWDQ� \DQJ� WHODK� ODPD� GLVRVLDOLVDVLNDQ� ROHK� SHPHULQWDK�

SURYLQVL�-DZD�%DUDW�SDGD�WDKXQ������WHQWDQJ�SHQDQJJXODQJDQ�GDQ�PHQJXUDQJL�VDPSDK�

GDUL�VXPEHUQ\D�VDPSDL�NH�WHPSDW�SHPURVHVDQ�DNKLU��73$���NRQVHS��5�LQL�VXGDK�WHULNDW�

GDQ� WHUSDGX� GHQJDQ� VLVWHP� SHQDQJDQDQ� VDPSDK� VHFDUD� PHQ\HOXUXK� GDQ� PHQMDGL�

NHELMDNDQ�SHPHULQWDK�GHQJDQ�WDUJHW�PHQJXUDQJL�VDPSDK�
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��� ,GHQWLILNDVL�0DVDODK

%HUGDVDUNDQ� KDVLO� REVHUYDVL� DZDO� SDVDU� WUDGLVLRQDO� 7DQDK�PHUDK�.RWD�%HNDVL�

EHOXP�PHPSXQ\DL�WHPSDW�SHQDPSXQJDQ�VDPSDK�VHPHQWDUD��736��DNLEDWQ\D�VDPSDK�

GDUL�SHGDJDQJ�SDVDU�GLEXDQJ�NH�ODKDQ�WHUEXND�XQWXN�GLODNXNDQ�SHPEDNDUDQ��+DO� LQL�

WLGDN� VHVXDL� GHQJDQ� 8QGDQJ�XQGDQJ� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ� 3HQJHORODDQ�

6DPSDK \DQJ�KDUXV�GLNHOROD�VHVXDL�GHQJDQ�MHQLV�GDQ�NDUDNWHUVLWLNQ\D��8UDLDQ�WHUVHEXW�

GDSDW�GLVLPSXONDQ�LGHQWLILNDVL�PDVDODK�DQWDUD�ODLQ��

�� 7LPEXODQ�VDPSDK�EDQ\DN�GLWHPXNDQ�GL�DUHD�ODSDN�SHGDJDQJ�SDVDU NDUHQD�WLGDN�

WHUVHGLDQ\D�736

�� 6LVWHP�SHQJHORODDQ�VDPSDK�WLGDN�EHUMDODQ�VHSHUWL�SHZDGDKDQ��SHQJXPSXODQ�GDQ�

SHQJDQJNXWDQ�

�� 3HUOX�GLWHUDSNDQ�SHQJHORODDQ�VDPSDK�VHFDUD��5��5HGXFH��5HXVH GDQ�5HF\FOH��

��� 5XPXVDQ�0DVDODK

3HQJHORODDQ�VDPSDK�EHUEDVLV�736��5� SHUOX�GLWHUDSNDQ�GL�SDVDU�WUDGLVLRQDO�7DQDK�

0HUDK�.RWD�%HNDVL��+DO�WHUVHEXW�GDSDW�PHQMDGL�SHPHFDK�PDVDODK�VHNDOLJXV�HGXNDVL�

WHUKDGDS�SHGDJDQJ��SHQJHOROD�SDVDU�GDQ�SHWXJDV�NHEHUVLKDQ SDVDU�XQWXN�PHPEXDQJ�

VDPSDK�SDGD�WHPSDWQ\D�GDQ�PHQJHOROD�VDPSDK�VHVXDL�GHQJDQ�MHQLVQ\D��)XQJVL�XWDPD�

736��5�PHODNXNDQ�SHQGHNDWDQ�XQWXN� XSD\D�PHQJXUDQJL� VDPSDK GDQ�PHPSHUEDLNL�

VDPSDK� \DQJ� WLPEXO VHUWD� GLODNXNDQ� SHPLODKDQ� XQWXN� PHPSHUPXGDK� SHQJHORODDQ�

KLQJJD�WHPSDW�SHPURVHVDQ�DNKLU��73$��

��� 3HUWDQ\DDQ�3HQHOLWLDQ

'DUL� UXPXVDQ� PDVDODK� \DQJ� GLVHEXWNDQ� SDGD� QDUDVL� GLDWDV�� PDND� WLPEXO�

SHUWDQ\DDQ�\DQJ�DNDQ�GLJXQDNDQ�ROHK SHQHOLWLDQ�LQL�VHEDJDL�EHULNXW�

�� %HUDSD�MXPODK�WLPEXODQ�GDQ�NRPSRVLVL�VDPSDK�\DQJ�EHUDGD�GL�SDVDU�WUDGLVLRQDO�

7DQDK�0HUDK�.RWD�%HNDVL VHUWD�EDJDLPDQD�NRQGLVL�SHQJHORODDQ�VDPSDK GL�SDVDU�

WUDGLVLRQDO�7DQDK�0HUDK�.RWD�%HNDVL"

�� %DJDLPDQD� GHVDLQ� 736� �5� \DQJ� FRFRN� GLWHUDSNDQ� GL SDVDU� WUDGLVLRQDO� 7DQDK�

0HUDK�.RWD�%HNDVL"
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��� %DWDVDQ�0DVDODK

0HOLKDW�GDUL�EDWDVDQ�PDVDODK�VHEHOXPQ\D�XQWXN�PHPSHUPXGDK�SURVHV�SHQXOLVDQ�

PDND�DNDQ�GLODNXND�SHPEDWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�VHEDJDL�EHULNXW��

�� 3HQHOLWLDQ�KDQ\D�GLODNXNDQ�GL�SDVDU�WUDGLVLRQDO�7DQDK�0HUDK�.RWD�%HNDVL�

�� 0HQJLGHQWLILNDVL� WLPEXODQ� VDPSDK�GDQ�NRPSRVLVL� VDPSDK�GL� SDVDU� WUDGLVLRQDO�

7DQDK�0HUDK�.RWD�%HNDVL�PHQJJXQDNDQ�WHNQLN�VDPSOLQJ�

�� 0HQGHVDLQ�SHUDQFDQJDQ�\DQJ�VHVXDL�WHPSDW�SHQDPSXQJDQ�VDPSDK�VHPHQWDUD��5�

�736��5��GL�SDVDU�WUDGLVLRQDO�7DQDK�0HUDK�.RWD�%HNDVL�VHVXDL�GHQJDQ�NHEXWXKDQ�

SDVDU�WUDGLVLRQDO�7DQDK�0HUDK�.RWD�%HNDVL�PHQJJXQDNDQ�VRIWZDUH�&$'�����

�� 3HQHOLWLDQ�LQL�PHQJKLWXQJ�NHEXWXKDQ�OXDV�ODKDQ�736��5�

�� 3HQHOLWLDQ� LQL� WLGDN�PHQJKLWXQJ� UDQFDQJDQ� DQJJDUDQ� ELD\D� �5$%�� SHPEXDWDQ�

736��5��EDKDQ�EDQJXQDQ�GDQ�WHNQLV�RSHUDVLRQDO�736��5�

��� 7XMXDQ�3HQHOLWLDQ

�� 0HQJHWDKXL�MXPODK�WLPEXODQ�GDQ�NRPSRVLVL�VDPSDK�VHUWD�PHPSHUROHK�JDPEDUDQ�

VLVWHP�SHQJHORODDQ�VDPSDK�GL�SDVDU�WUDGLVLRQDO�7DQDK�0HUDK�.RWD�%HNDVL

�� 5HNRPHQGDVL�GHVDLQ�WHPSDW�SHQDPSXQJDQ�VDPSDK�VHPHQWDUD��736���5�VHKLQJJD�

PHPXGDKNDQ� ZDUJD� SDVDU� PHPLOLNL� WHPSDW� SHQDPSXQJDQ� VDPSDK� GDQ�

PHODNXNDQ�SHQJHORODDQ�VDPSDK�GL�SDVDU�WUDGLVLRQDO�7DQDK�0HUDK�.RWD�%HNDVL�

��� 0DQIDDW�3HQHOLWLDQ

3HQHOLWLDQ� LQL� GLODNXNDQ� GHQJDQ� KDUDSDQ� PDPSX� PHPEHULNDQ� PDQIDDW� XQWXN�

SHQJHOROD�SDVDU�WUDGLVLRQDO� WDQDK�PHUDK�.RWD�%HNDVL�GDQ�ZDUJD�VHNLWDU�SDVDU�VHFDUD�

ODQJVXQJ�PDXSXQ�WLGDN�ODQJVXQJ��PDQIDDW�DQWDUD�ODLQ��

�� 0DQIDDW�7HRULWLV %DJL�,OPX�3HQJHWDKXDQ

'LKDUDSNDQ� KDVLO� SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ� GDSDW� PHPHQXKL� SHPLNLUDQ�

LOPX� SHQJHWDKXDQ� VHFDUD� XPXP� PHQJHQDL� SHQJHORODDQ VDPSDK� VHFDUD� �5��

'LKDUDSNDQ� SHQHOLWLDQ� LQL� GDSDW� GLSDKDPL� GDQ� GLMDGLNDQ� EDKDQ� HYDOXDVL� GHPL�

PHQMDJD�OLQJNXQJDQ�\DQJ�EHUVLK��Q\DPDQ�GDQ�VHKDW�
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�� %DJL 3HGDJDQJ�3DVDU��SHQHOLWLDQ�LQL�GLKDUDSNDQ�PHPEHULNDQ�VHEXDK�PDQIDDW�EDJL�

PDV\DUDNDW�WHUXWDPD�\DQJ�EHUDGD�GLVHNLWDU�SDVDU�WUDGLVLRQDO�7DQDK�0HUDK�.RWD�

%HNDVL�� VHPRJD� SHGDJDQJ GDSDW� EHNHUMD� VDPD� GDODP�PHODNXNDQ� SHQJHORODDQ�

VDPSDK� GLVHNLWDU� SDVDU� GDQ�PHQJDVLONDQ� QLODL� HNRQRPLV� MLND� GLSHUOXNDQ� GHPL�

PHQMDJD�OLQJNXQJDQ�GDQ�WHUFLSWDQ\D�OLQJNXQJDQ�\DQJ�EHUVLK��Q\DPDQ�GDQ�VHKDW�

�� %DJL�3HQJHOROD�3DVDU�WUDGLVLRQDO�7DQDK�0HUDK��PHQJHWDKXL�EHUDW�WLPEXODQ�GDQ�

NRPSRVLVL� VDPSDK� \DQJ� DGD� GL� SDVDU� WUDGLVLRQDO� 7DQDK� 0HUDK� .RWD� %HNDVL��

VHKLQJJD� SHQJHOROD� SDVDU� GDSDW� PHPEXDW� VXDWX� SURJUDP� SHQDQJDQDQ� XQWXN�

WLPEXODQ� VDPSDK� VHUWD� PHQJHGXNDVL� SHQJHWDKXDQ� SHGDJDQJ� SDVDU� WHUKDGDS�

NRPSRQHQ�VDPSDK�RUJDQLN�GDQ�VDPSDK�DQRUJDQLN�

��� 7HPSDW�GDQ�:DNWX�3HQHOLWLDQ

3HQHOLWLDQ� LQL� GLODNXNDQ� GL� SDVDU� WUDGLVLRQDO� 7DQDK�0HUDK� .RWD� %HNDVL� \DQJ�

EHUDODPDW� -O�� 7DQDK� 0HUDK� 57�����5:����� .HOXUDKDQ� 3HQJDVLQDQ�� .HFDPDWDQ�

5DZDOXPEX��.RWD�%HNDVL�3URYLQVL�-DZD�%DUDW��������3HQHOLWLDQ�LQL�GLODNVDQDNDQ�SDGD�

EXODQ�0DUHW������

��� 6LVWHPDWLND�3HQXOLVDQ

$GDSXQ� SHQ\DMLDQ� SURVHV� GDUL� KDVLO� SHQHOLWLDQ� LQL� \DLWX� VLVWHPDWLND� SHQXOLVDQ�

ODSRUDQ�PHQJDFX�SDGD�VWDQGDU�ODSRUDQ�\DQJ�VXGDK�GLWHWDSNDQ�GDQ�WHUGLUL GDUL�OLPD�EDE�

VHEDJDL�EHULNXW�

%$%�,���3(1'$+8/8$1

3DGD� EDE� LQL� PHQMHODVNDQ� WHQWDQJ� ODWDU� SHUPDVDODKDQ� GHQJDQ� PHPEDKDV�

NRQGLVL�HNVLVWLQJ�GL� ORNDVL�SHQHOLWLDQ�GDQ�PHQHQWXNDQ YDULDEHO�\DQJ�PHQMDGL�

IRNXV�SHQHOLWLDQ�VHSHUWL�UXPXVDQ�PDVDODK��EDWDVDQ�PDVDODK��WXMXDQ��NHJXQDDQ�

GDQ�VLVWHPDWLND�SHQXOLVDQ�GDODP�SHQXOLVDQ�LQL���

%$%�,,�/$1'$6$1�7(25,

3DGD�EDE�LQL�PHQMHODVNDQ�WHRUL�± WHRUL�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL��GDQ�

WHRUL�\DQJ�EHUNDLWDQ�VHEDJDL�IDNWRU�SHQGXNXQJ�WHUKDGDS�SHQHOLWLDQ�\DQJ�DNDQ�

GLWXOLV�GDQ�GLMDGLNDQ�GDVDU�GDODP�SHQ\HOHVDLDQ�PDVDODK�SDGD�SHQHOLWLDQ�LQL�
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%$%�,,,�0(72'2/2*,�3(1(/,7,$1

3DGD�EDE�LQL�PHQXOLVNDQ�ODQJNDK�± ODQJNDK�GDODP�SHQ\HOHVDLDQ�PDVDODK�GDUL�

SHQJXPSXODQ�GDWD�DSD�VDMD�\DQJ�GLEXWXKNDQ�VHUWD�EDJDLPDQD� WDKDSDQ�GDODP�

SHQJDPELODQ�GDQ�SHQJRODKDQ�GDWD�

%$%�,9�+$6,/�'$1�3(0%$+$6$1

3DGD� EDE� LQL� PHQJKDVLONDQ� SHQ\DMLDQ� SHPEDKDVDQ� WHQWDQJ� GDWD� \DQJ� GDSDW�

GLRODK�VHFDUD�WHSDW�GDQ�MHODV�VHVXDL�GHQJDQ�KDVLO�SHQHOLWLDQ�

%$%�9�3(18783

3DGD� EDE� LQL� PHQ\DMLDQ� NHVLPSXODQ�� KDVLO� SHPEDKDVDQ� GDQ� VDUDQ� WHUKDGDS�

SHQHOLWLDQ�\DQJ� WHODK�GLODNXNDQ�VHUWD� LQIRUPDVL� \DQJ�GDSDW�GLEHULNDQ�NHSDGD�

PDV\DUDNDW�OXDV�GDQ�SHUEDLNDQ�GL�PDVD�GHSDQ�XQWXN�KDVLO�\DQJ�OHELK�EDLN�ODJL�

'$)7$5�3867$.$

'DODP� EDE� LQL� PHPXDW� EHUEDJDL� UHIHUHQVL� EXNX GDQ� MXUQDO \DQJ� GLJXQDNDQ�

GDODP�SHQHOLWLDQ�LQL�

/$03,5$1

7HUGLUL�GDUL�GRNXPHQWDVL��FDWDWDQ�DWDX�GDWD�SHQGXNXQJ�\DQJ�GLJXQDNDQ�GDODP�

SHQXOLVDQ�SHQHOLWLDQ�LQL�
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